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When software grows, companies need to create multiple high-performing engineering teams to
keep up with software development and enable fast delivery of value to the customers. Often
teams are unable to perform due to how they are structured. This thesis is a case study of es-
tablishing an effective software engineering team structure at a software as a service (SaaS)
company. The product is an intranet service used by customers for internal communications and
knowledge management. The main goal of this thesis was to study the company’s current prob-
lems and attempt to solve them with a new team structure that enables high performance.

The study incorporated a broad literature review of modern software engineering practices,
team dynamics, organisation design, and organisational factors that affect team performance
such as dependencies, cognitive load, clarity, psychological safety, size, and software architec-
ture and communication structures. The methodology used incorporated group interviews as a
primary data collection method. Other secondary data sources such as company documenta-
tion, HR system data, among others were also explored. The study utilised the 5-step design
thinking process by empathising with the case, defining the main problems, ideating solutions to
solve the problems, prototyping a new team structure, and proposing evaluation for the new
structure.

The results of the study are structured as the design thinking process progressed. The empa-
thize and define steps reveal the strategic areas, current structure, focus areas of current teams
and their complexity, and dependencies. The problems to solve included low autonomy, low mo-
tivation, dependencies, too large focus areas, slow delivery, common code ownership, etc. The
ideate and prototype steps focus on refining communication, collaboration, and dependency
resolution by defining teams that are focused on different value streams.

The author proposes five stream aligned teams to the primary value streams of the SaaS prod-
uct namely, pages (content), channels (content), discovery (search and notifications), govern-
ance (identity and administration), and growth. For a solid foundation, a platform team with two
sub-teams is proposed, one focusing on the cloud platform while another focusing on the soft-
ware platform. To execute the strategic area of artificial intelligence (Al), a separate Al team is
proposed to provide services to other teams to leverage Al and reduce their complexity. Lastly,
a quality engineering team focusing on enabling all teams to incorporate quality in their work is
proposed. This proposed structure solves the main problems by focusing on high team auton-
omy, well-defined focus areas, lowering cognitive load, and reducing silos.

The thesis adds to the knowledge of organisation design by demonstrating a process of analys-
ing and structuring software engineering teams thus addressing one of the major challenges in
the ever-evolving landscape of modern software development.

Keywords
Teams, Organisation, Structure, Performance, Software, Communication




Table of contents

1

T (e [UTe] i o] o RO PP PP P PP PPPPPP PP 1
1.1 Structure of the thesSiS .........ooo s 2
1.2 Case company and the goal of this study ..., 2
I (=Y =Y (0 ST =T 5
2.1 Modern software enNgiNEEriNG ..........couuiiiiiiiiiiiiiii e 5
D T o P L = I (== 0 1 PSR 6
2.3 Organisational factors affecting team performance............ccccccvvvviiiiiiiiiiiiiiiiiiiiieeeeee 7
pZC T I B 1Y 011 T [ V][ P 7
2.3.2  COGNItIVE TOBM ... 7
2.3.3  Structure and Clarity ..............ueeu e 8
2.3.4 PsychologiCal SAfety ... 8
2.3.5 Staffing @Nnd SIZE ........uuuii e 9
2.3.6 Software architecture and communication structures ...............ccccceiiiiiiiiiiiieennn. 9
2.4 Organisation AESIGN .....ccoiiii i e e e e e e e e e e e e r e aaaaeeaaaa 9
2.4.1 Team-based organisation StrUCtUre..............ccoiiiiiii i 10
2.4.2 Functional and cross-functional teams...............cccoiiiiiiiii 11
2.4.3 Identifying value streams for teamsS.............uuummmmiiiiiiii e 12
2.4.4 ResoIVING dEPENUENCIES ... .ccceiiiiiiiii et e e e e e e e e eeeeannes 13
245 Preventing SilOS ... 14
V=Y g T T o] o o Y 16
31 CASE STUAY .. e e e e e e aaaaaaaaaa 16
3.2 GrOUP INEEIVIEWS ...t et e e e ettt e e e e e e e e e eae et a e e e e e e eeeeasennasaeeeeeeeennes 17
3.3 Design thiNKING.......coooii i 19
3.4 Process Of this StUAY .......oooeiiiiii 19
Developing the engineering team StrUCIUe ...............uuuiiiiiiiiiiiiiiiiiiii s 21
4.1 Empathizing with the team and defining problems.............cooe 21
4.1.1 Strategic areas for product and engineering...........ccooeeeeeiiiei 21
4.1.2 Currentteam StrUCIUIE ..o 22
4.1.3 Current focus areas and cognitive load ... 23
4.1.4 Current problems with team communications and dependencies........................ 24
4.1.5 Summary of problems faced by teams ............cccccoiiiiiiiiii 26
4.2 ldeating solutions for the new team Structure ............cooociiiiiii e 27
4.2.1 Capabilities needed to execute strategy.........cccccoeiiiiiiiiiiiiiiiiiie e 27
4.2.2 Identifying value streams in the product .............ccoooiiiiiiiiiiii 28

4.2.3 Platform functions needed for developing and running the service....................... 29



4. 2.4  OfNer SOIVICES. ... e ettt 30

4.3 Prototyping the new team StruCIUre ..., 30
4.3.1 Stream-aligned teamS..........ooiiiiiiii i 31

4.3.2 ENabliNG tEAMS ..coviiiiii e 34

4.3.3 Complicated sub-system team .............ooiiiiiiiiii i 34

4.3.4 Platform teams. ... 35

4.3.5 Communication, collaboration and resolving dependencies...............ccceevvvvvvnnnnn.. 36

4.3.6 RedUCING SIlOS ....ooviiiiiii i 40

4.4 Testing the proposed team StrUCIUrE ...........ouiiiiiri e 41

5 DiscusSion @and CONCIUSION ........iiieiiieeiiiii et e e e e e et e e e e e e e e eeeeenn e e eeeeas 43
5.1 Evaluation of the StudY ... 43
5.2  Significance of the StUAY ... 45
TR T I 0 01 =1 o) S ESPPPRRRRN 46
5.4  ConcCluding remMarks .......cooooiiiiiei e 46
TR T U (8] (=3 =Y 1= Y= [ o] o S USRPPPRPRRN 47
(=] 1= (=T o= PP 48
Y o] 01T T Lo =Y R SPOT 51
Appendix 1. Semi-structured group interview StruCture..................ueuviiiiiiiiiiiiiiiiiees 51

ApPPeNdix 2. INTEIVIEW FESUILS ........u e e e e e e e e eeaeea s 51



1 Introduction

Modern software is large and developed by multiple teams. Early software used to be simple, de-
veloped, packaged, and then delivered to customers. Today, the paradigm has shifted to providing
software as a service (SaaS), wherein, the software company develops, deploys it in the cloud,
and provides the software as a service to its customers over the Internet. This has reduced deploy-

ment and maintenance costs for customers (Waters, 2005).

SaaS companies typically uses a subscription-based business model, which ensures a steady
pace of income for companies. SaaS has grown in popularity since the early 2010s. Between 2012
and 2018 subscription-based companies’ revenues grew 5 times faster than S&P 500 companies
(‘The Subscription Economy Grows More Than 300% In The Last Seven Years’, 2019). The SaaS
model builds on the emergence of cloud computing where business do rapid development of prod-
ucts and services utilizing third party cloud services. For example, nowadays companies do not
need to manage and maintain their own databases, they can use a database as service (DBaaS)
from a third-party provider and configure it for their use-case. The emergence of cloud computing
has also reduced the start-up cost of software development, primarily due to availability of cheap
and simple to integrate foundational software service (e.g., databases, on demand computing, Al
services, etc.) to build the value chain (Qian et al., 2009). As a result, a SaaS product can be rap-
idly prototyped and iterated over to test the product market fit and does not need a big team to get

started with software development.

Companies expand their software engineering teams to keep up with the growing need to develop
more features, new products, to grow their business and keep up with competition. Typically, there
is a point where the software is too big to be developed and maintained by a single large software
team. The engineering performance reduces, typically introducing issues such as low quality, high
technical debt, decreased motivation, and cognitive overload (Skelton and Pais, 2019). Therefore,
when the time comes to split a large software engineering team into smaller teams, product and
engineering leadership at companies often debates on how to split the teams, and quite often there

are disagreements as there are many ways to structure software engineering teams.

The case company for this thesis is a SaaS provider that is at the same stage described above.
This thesis aims to study literature for structuring teams and apply it to case company’s situation.
The end goal is to design an engineering team structure for the case company so that each of the
resulting teams are autonomous and set up for high performance. The author uses the design
thinking process with 5 steps — empathize, define, ideate, prototype and test, to understand the

problems faced by the company and find a way to solve them with a new team structure. The



design thinking process is a general process of problem solving which can also be used to solve

the problem of structuring teams.
1.1 Structure of the thesis

This thesis is structured as follows. In the rest of the introduction chapter, the case company and
the goal of this study is described. The second chapter aims to build a theoretical framework for
the study, with a literature review of software engineering practices, organisation design, and team
performance to find the main factors that need to be considered when developing a new team
structure. The third chapter covers the methodology for the case study research as well as de-
scribes the design thinking process in detail. The fourth chapter describes the implementation of
the methodology and the results of the case study. Finally, the fifth chapter discusses the findings,

limitations, and concluding remarks of the study as well as mentions the potential for future work.
1.2 Case company and the goal of this study

The case company has experienced growth in the last few years. The engineering team has grown
to ~30 individual contributors and 4 managers and has shown signs of further growth with promis-
ing hiring plans. As the number of engineers has grown in the engineering department, the current
organisation structure needs restructuring. The expectation is that, with the new organisation struc-
ture, the resulting engineering teams are autonomous and high performing. The company has
gone through motions of merging and de-merging teams in the past 1 year. There are many de-
bates between product, design, and engineering leadership on how the new structure should look
like. So far, there have been many different proposals to structure the primary engineering teams,
such as user Persona based teams, user role-based teams, product domain-based teams, a hybrid
of persona and product domain-based teams, project-based teams, discipline-based teams, and

other hybrid styles including but not limited to virtual teams, guilds, for doing engineering work.

It is obvious that because of no consensus within the leadership there has been inefficient decision
making regarding the team structure. The author hopes due to the data driven and iterative nature
of the design thinking process, the resulting team structure will be based on ground reality and sci-

entific research, thus resulting is less disagreement.

The company develops intranet software and does business with a SaaS model. The main prob-
lem the software solves is of internal communications and knowledge management, that is, com-
munication between leadership and employees and vice versa, communication between different
departments and groups of individuals, and employee directory, etc. Primary features include abil-
ity to create an intranets website easily and speedily with pages, channels for dynamic communi-

cation, a people directory, content search, notifications, and possibility to integrate with other



company tools and services. The software is valuable for customers as shown by the company’s

growing customer base.

The company has also adopted modern practices of agile software development in the recent past.

A few major milestones are as follows:

Continuous Delivery (Fowler, 2013) — being able to deliver software to customers continu-
ously.

Trunk Based Development (DevOps tech: Trunk-based development, no date) — develop-
ing small changes and continuously integrating to the main development branch (often

called a trunk).

The whole engineering organisation has seen some improvements due to the above practices.

These include reduction in work in progress and improved focus, reduction in cycle type, and an

increase in the rate of delivery. However, on the other hand there are other issues, such as, high

amount of context switching, many projects and features have been left unfinished (and unre-

leased to customers), long running and delayed projects, a growing defect backlog, a growing

amount of technical debt, among others.

As observed by the author, the product’s software, over time, has followed the following Lehman’s

laws of software evolution (Lehman, 1996):

1.

Continuing change — the software needs to be adapted continuously to maintain satisfac-
tion.

Increasing complexity — the software has increased in complexity over time and needs work
to maintain and reduce the complexity.

Self-regulation — the software evolution has self-regulated according to the dynamics of the
organisation such as product, engineering, sales, finance, etc. decisions.

Invariant work rate — the effect of adding more people to a product area has not led to a
major impact in increasing the speed of development over a long term.

Continuing growth — the functional content of the software needs to be continuously
adapted according to the feedback of users and market requirements to stay relevant.
Declining quality — the system quality declined over time due to increasing complexity and a
changing operational environment.

Feedback system — to evolve successfully the system needs multi-loop and multi-level

feedback system which inherently trigger growth and change in the software.

The case company is clearly on the stage where there is a need for change in the current state of

team structure to “tame” the increasing complexity, efficiently manage the continuing change and

growth, and increase the quality level of the product, by increasing team performance. The main



aim of the thesis is to design a new engineering team structure for the case company, backed by
scientific literature. This thesis will answer the following question within the context of the case

company:

How to achieve a team structure that helps in increasing team performance?



2 Literature review

In this chapter, a theoretical framework is developed for the study. First modern software engineer-
ing practices are described to give the reader a background on how software is developed in the
industry and the industry best practices. Then, the chapter defines a team within the context of
software engineering as well as a team’s stages of effectiveness to build context for the following
section regarding team performance. Thereafter, the chapter explains the organisational factors
that affect a team’s performance, which are then used in the study’s methodology to structure the

new teams which aim to improve their performance.
2.1 Modern software engineering

Modern software, especially the one that is complex and is influenced by a real-world environment
is typically collaboratively developed by multiple teams. More often, companies employ a variation
of agile methodologies to develop their products. The manifesto for agile software development
was declared by prominent industry experts in 2001 which stated the following principles (Beck et
al., 2001):

e Prioritising early and continuous delivery of software to satisfy the customer.

o Welcoming changing requirements even at later stages of development.

o Delivering software frequently, daily collaboration between developers and businesspeople.

e Keeping individuals motivated and trusting them.

e Considering face to face conversation as the best mode of delivering information

e Primary measure of progress is working software.

o Processes should promote sustainable development at a constant pace indefinitely.

e Continuously attending to technical excellence

e Focusing on simplicity — achieving the maximum with simple designs

¢ Self-organising teams will produce the best architectures, requirements, and designs.

e Regularly reflecting on how to become more effective.

There are many frameworks that implement the agile methodology, the most popular one being

Scrum.

Developing software, unlike building a bridge is a rather complex process due to the nature of fac-
tors influencing it, predominantly changing requirements and a fast-changing technology land-
scape. This is according to Lehman’s laws of software evolution that states that complexity of sys-
tems increases over time especially if the system mimics real world interactions (Lehman, 1996).
As compared to building a complex bridge, building a complex software can be done in iterations

as software, being non-physical, is easier to change (Farley, 2021).



Farley (2021) argues that for building modern software effectively, the stakeholders in the disci-
pline of software engineering must focus on two core competencies:

e Learning: Learn about what the customers or users require from the software, or how to
evolve a better solution for a problem, or how to apply the tools to solve a problem better,
etc.

e Managing complexity: Manage how to not let the system grow complex at the technical as

well as organisational level.

Farley (2021)’s arguments align well to counteract the adverse impact of Lehman’s (1996) laws of
software evolution. Learning is to gain insight from multi-loop and multi-level feedback and as the

system grows more complex, the engineers must work towards simplifying it.

Learning is attained when teams work in an agile manner, delivering small increments of software,
experimenting, and gaining feedback. Complexity is managed, when teams are continuously at-
tending to technical excellence and applying best practices of software development such as mod-

ular development, separating concerns, high cohesion, and low coupling.

The teams that develop software must have the above competencies and should be enabled to fol-

low agile principles of software development.
2.2 Whatis ateam?

Most, if not all, software engineer job advertisements today mention teamwork as a required skill.
The word “team” is used in variety of contexts. There are sport teams, sales teams, project teams,
engineering teams, etc. A team is essentially a group of people working together to achieve a goal.
Thompson (2008) defines a team as “a group of interdependent people with respect to information,
knowledge, skills and resources, seeking to reach a common goal by combining their efforts”.
Team members need to have skills that complement each other to fulfil the team’s jobs (Sage and
Rouse, 2014).

For the purpose of this thesis, a team is defined within the context of agile software development.
An agile team while confirming to Thompson’s definition of a team, has additional abilities. An agile
team is a group of people who have a common goal, trust, and respect each other, can intensely
collaborate within and outside of the organisation, make fast decisions, and can deal with ambigu-
ity (Cockburn and Highsmith, 2001).

A group of people, while may be called a team, may not be effective immediately when bunched
together. A team goes through different stages to become effective. These typically include four

stages as follows (Tuckman, 1965):



1. Forming — when the individuals start to get together and work out ways to solve the prob-
lems, albeit independently and may lack information. The team is not effective at this stage.

2. Storming — when the team members start to learn about each other, may have power strug-
gles and disagreements. At this stage the team effectiveness is at the lowest.

3. Norming — when the team members resolve disagreements, accept each other, and start to
make efforts to achieve the common goal. At this stage, team effectiveness starts to rise.

4. Performing — when the team members have full focus on the common goals, there is high
competency, disagreements are resolved quickly. At this stage, team effectiveness is at its
highest.

It is important to note that if a team reaches its performing stage, it may not remain at that stage. A
team may be pushed to the storming stage, for example, due to changes in team structure, leader-
ship, market, workload, etc. Therefore, teams should be structured in such a way so that it is easier

for them to reach the performing stage.

2.3 Organisational factors affecting team performance

The key organisational factors that affect team performance as described in the following sections.
2.3.1 Dependencies

There are 3 categories of dependencies in agile software development — knowledge, process, and
resource (Strode, 2016). These dependencies could be between teams or individuals. Knowledge
dependencies include requirements, expertise, task allocation and historical knowledge. Process
dependencies include activities or business process dependencies. Dependencies must be man-

aged because they can block progress of work in a team (Strode, 2016).

For the context of this thesis, the study should focus on building a team structure that reduces de-
pendencies between teams, for example, by breaking down the scope of each team in such a way
that that there are less dependencies. As such, lowering the number of dependencies with other

teams leads to autonomous teams as the progress of their work is not blocked by any other team.
2.3.2 Cognitive load

A team mental model is a shared understanding and a mental representation of key knowledge be-
tween all the individuals in the team (Klimoski and Mohammed, 1994). Agile development practices
lead to a shared mental model which in turn enables team members to give more feedback and

help each other (Schmidt et al., 2014). However, human brain capacity is limited. A high cognitive



load affects team performance because teams are spread thin trying to address multiple domains

and responsibilities (Skelton and Pais, 2019).

Therefore, for an effective engineering team organisation, each team must have only enough cog-

nitive load that they can cope with.
2.3.3 Structure and clarity

Internal research at Google revealed that structure and clarity is one of the properties of effective
teams (Tamiru, 2023). The research suggests that teams should have clear roles, goals, and plans

so that the team members know the expectations, the aims and how to achieve them.

However, too many goals are difficult to achieve in the face of resource and time constraints which
results in people juggling multiple goals, completing one task while neglecting others (Dalton and
Spiller, 2012).

Therefore, for an effective engineering team organisation, each team should be able to have struc-
ture and clarify in their goals, role, plans, and should not have too many goals to work on simulta-

neously.
2.3.4 Psychological safety

Psychological safety allows team members to be comfortable of failure and thus allow risk taking
(Tamiru, 2023). In psychologically safe teams, individuals feel accepted and respected. To foster

learning and managing complexity, teams must strive for psychological safety.

To create psychological safety, organisations must accomplish shared expectations and meaning
for work, foster confidence that voicing concerns are welcome, and pivot towards continuous learn-
ing (Edmondson, 2018). The leadership toolkit developed by Edmondson (2018, p. 159) recom-
mends the following for leaders to build psychological safety in their organisations:

o Set the stage: Frame the work by setting expectations about failure, uncertainty and clarify
the need for voice as they are interdependent. Emphasize the purpose by finding the things
that are at stake, reasons why they matter, and for whom.

¢ Invite participation: Acknowledge the gaps thus to demonstrate humility in the situation. Ask
good questions as well as listen intensively to inquire. Finally set up structures and pro-
cesses, for example creating forums for input and guidelines for discussion. Thus, enabling

learning and knowledge sharing.



o Respond productively: Express appreciation for raised concerns and destigmatise failure.
When violations happen, for example when concerns are not voiced when required, flag

them clearly and sanction them.
2.3.5 Staffing and size

The agile methodology advocates for teams to be self-managing or self-organising (Cockburn and
Highsmith, 2001). To prevent dependencies, for example on specialists outside of the team or de-
pending on another specialist team (e.g., a database team), it is important for teams to be autono-
mous (Stray, Moe and Hoda, 2018). Therefore, teams must be cross-functional, meaning, the team
must be staffed with people whose collective skillsets enable the team to be autonomous. From a
general software development perspective, the most common specialisations needed are frontend,

backend, and database expertise. These skills could be gained from specialists or generalists.

The number of people in a software engineering team should be 5-8 to build high trust which then

enables the team to experiment and innovate (Skelton and Pais, 2019).

From an organisational perspective, teams should be “full-stack”, that is cross-functional and about

5 to 8 individuals.
2.3.6 Software architecture and communication structures

There are different ways to design software architecture. Generally, software is broken down into
different components (or modules) which may interact with each other to provide functionality to
the user. The benefits of a modular architecture results in being able to develop modules sepa-
rately with less needs for communication between modules (Parnas, 1972). If teams are working
on a module together, there is a high need for constant coordination between teams to reduce the

instability created by affecting each other’s work (Herbsleb and Grinter, 1999).

The impact of good design is lost if it results in temporal dependencies between teams as inter-
faces between components, functionality of the system, and commitments are continuously rene-

gotiated to encounter instability (Herbsleb and Grinter, 1999).

Therefore, teams should work towards architecting the software and organising themselves such

that it reduces the need for intense cross-team collaboration.
2.4 Organisation design

Organisation design is about making choices regarding how a company is set up, including its

structures, methods, and systems that form the organisation (Nadler, Tushman and Nadler, 1997).
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In this thesis, this definition is applied to the product and engineering departments of the case com-

pany.

Nadler and Tushman recommend both a top-down and a bottom-up approach to organisation de-
sign. The top-down approach considers designing to implement the strategy while the bottom-up
approach considers designing to craft work processes, jobs, workflows, measures, and other oper-

ational aspects.

Kates and Galbraith (2010) note that the organisation strategy must influence the organisation de-
sign. A popular framework in organisation is the star model from Kates and Galbraith, states that
organisations should use strategic direction to find the set of capabilities needed to achieve the
strategic goals. Then the structure, people, rewards, and processes must be designed to build
these capabilities. Kates and Galbraith note to achieve the organisation design, leaders must focus
on reducing complexity and increasing alignment. Firstly, complexity is reduced by creating simple
and easy to understand structure. Secondly, alignment must be needed between each of the struc-

ture, people, rewards, and processes to support the strategy.

=What is the formula
for success?

* How do we differentiate ourselves

*What skillls are needed?

* How do we best develo,
our talent?

*How are we organized?

«What are the key roles?

*How is the work managed?
*Who has power and authority?

* How is behavior *How are decisions made?

shaped by the goals?

* How do we assess *What are the mechanisms for
progress? collaboration?

* How does work flow between roles?

Figure: Star Model (Kates and Galbraith, 2010)
241 Team-based organisation structure

Harris and Beyerlein (2003) note that in a team-based organisation, a team is considered as a

building block of the organisation where teams have accountability. The authors argue that teams
can be organised around product, process, or customers. A team-based organisation also needs
support systems such as goal setting, performance management, feedback, learning, and leader-

ship that promotes flexibility, adjustment, and self-management.

In the book Team Topologies, Skelton and Pais (2019) make the following observations which can

be considered when building a new team structure in this study:
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1. Small, diverse, long-lived teams that works towards a goal.
There is a constant stream of work that flows to each team.
Team members have a team-first mindset, where they put the needs of the team before
their own.
Teams have good boundaries which lowers their cognitive load.
Teams have restricted responsibilities, for example by limiting the types and number of do-
mains that the team is responsible for.

6. Interactions between teams are facilitated to improve trust, awareness, and learning.
2.4.2 Functional and cross-functional teams
Disadvantages of functional teams

In software development, many organisations create teams based on specialisation, for example,
frontend, backend, database, operations, etc. Such teams, although highly specialised with
knowledge, have dependencies on each other. Tune and Millett, (2017) mention the following neg-
ative impacts of functional teams:

1. Teams have bottlenecks. For example, the frontend team will depend on the backend team,
which will depend on the database team to deliver their pieces.

2. Bottlenecks lead to lack of business agility even though teams may seem agile. A functional
team of specialists may have agile routines such as continuous integration and continuous
delivery, but when considered as a whole team of teams, value delivery to the customer is
very slow. A frontend team may deliver a simple change to the Ul, but to make it work, the
backend team may take months because the database team need to update the database
configuration, thus increasing the cycle time for the overall end to end value.

3. There is lack of ownership due to low autonomy and dependencies. Due to lack of owner-
ship a blame culture may develop. People in a functional team tend to identify with their
own type of experts than they identify with the main purpose of the organisation (Gray and
Vander Wal, 2014).

4. Overall accountability is low because of lack of autonomy, ultimately making the user expe-

rience suffer.

For this study, it is safe to say that functional teams should not be considered because they have

high number of dependencies.
Cross-functional teams

Cross functional teams are teams that have individuals with different specialisations, so that, the

team has the full skillset needed to deliver value end-to-end. Cross functional teams have a higher
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autonomy in terms of working closely with the customers to continuously discover their needs, as
well as in terms of technology due to no dependencies between different technical functions (Tune
and Millett, 2017). This means that a cross-functional team can learn and manage complexity con-
tinuously, the two main competencies that are needed to develop modern software as seen in sec-
tion 2.1.

In the book Team Topologies, Skelton and Pais (2019) define the following types of teams:

1. Stream-aligned team: This type of team is responsible for a specific stream of work, ensur-
ing that it is delivered efficiently from end to end.

2. Complicated sub-system team: These teams are experts in a complex or specialized area
and provide a service to other teams for specific, complicated tasks.

3. Enabling team: Enabling teams focus on improving the tools, practices, and processes
used by other teams to help them deliver more effectively.

4. Platform team: Platform teams create and maintain the foundational infrastructure and ser-

vices that other teams rely on, such as infrastructure, tooling, and foundational frameworks.

Most of the teams in the engineering organisation should ideally be stream-aligned teams as these

teams are directly interfaced with the customers provide the end value to them.

Gray and Vander Wal (2014) mention a similar concept for organising which they call pods and
platforms. A pod is defined as a cross-functional autonomous team that is focused on a specific
area of solving a customer problem, is always learning, and experiment fast. Pods also have
boundaries for increased cohesion and autonomy, but they collaborate with other pods and the or-
ganisation to allow for control and consistency. A platform supports the pods to increase their ef-
fectiveness and allow for networking. A platform may prescribe standards, governance, or a com-

mon set of services for other pods.

As the concepts are very similar, this thesis considers the types of teams explained by Skelton and
Pais (2019) as the basis for the study.

2.4.3 Identifying value streams for teams

Both Skelton and Pais, (2019) and Tune and Millett, 2017) advocate for business domains derived

bounded contexts to be owned by teams (in this case stream-aligned teams).

The concept of Domain Driven Design (DDD) can be used to identify bounded contexts. Domain
driven design is a concept introduced by Eric Evans whereby software and its internals are mod-
elled after a deeply understood domain, thereby both the software and the domain following the

same ubiquitous language (Evans, 2004).
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A bounded context is a subdivision of a domain. Within a bounded context the terminology (or the
language) is consistent, while outside of the context the same aspects may have a different mean-
ing (Fowler, 2014). For example, a user in the context of telephone call is a caller and a receiver
but the same user in the context of billing is a subscriber of services. Therefore, in a telephone call
a user is simply used to identify who is calling whom, whereas, in a billing system the same user,

called a subscriber, is charged bills, has addresses, credit card information, etc.

Tune and Millett (2017) explain multiple methods of identifying bounded contexts namely — jobs to
be done framework, domain storytelling, domain use case diagrams, context maps, using language

heuristics, etc. Explaining each of the methods is out of scope for this document.

Once domains and bounded contexts have been identified, they can be assigned to teams. Do-
mains can be classified as simple, complicated, and complex based on their cognitive load. There-
fore, care should be taken not to overload a team with multiple complex domains (Skelton and
Pais, 2019).

2.4.4 Resolving dependencies

Teams driven by business domains will likely have dependencies with one another as naturally
business domains have dependencies too. For example, after an order for books is placed (order-
ing domain), they must be shipped soon (shipping domain). Fortunately, having teams based on
business domains also translate into software boundaries using domain driven design due to the

application of Conway’s law (Conway, 1968).

Dependencies can be resolved using communication, collaboration, and contracts. Skelton and

Pais, (2019) define the following three interaction modes for teams:

Collaboration is when two teams work together closely on a shared goal, such as exploring new
technologies or approaches. This mode is useful when a high degree of adaptability or discovery is

needed.

X-as-a-Service is when one team provides something to another team as a service, such as an

API, a tool, or a full software product. This mode is useful when there is a clear separation of con-
cerns between the two teams, and when the consuming team does not need to be involved in the
development or maintenance of the service, thus freeing up the consuming team to focus on their

own work, thereby reducing the coupling between teams.



14

Facilitation is when one team helps another team to learn or adopt a new approach. For example,
an enabling team helping a stream-aligned team gain expertise, thus reducing the amount of time

and effort needed.

Skelton and Pais (2019) describe that the interaction modes have an impact on the how work is
done by teams. While collaboration may allow fast discovery of work, it can create shared respon-
sibilities and in turn dependency between teams. X-as a service can be difficult set up because in-
terfaces need to be agreed and built in the software. To enable facilitation people with right exper-
tise are needed. The advantages and disadvantages of the interaction modes are described in de-
tail in Table 1.

Table 1. Team interaction mode advantages and disadvantages (Skelton and Pais, 2019)
Interaction mode = Advantages Disadvantages

Collaboration Rapid discovery of new things Can slow things down, creates wide,
shared responsibility for each team,
with increased context and higher
cognitive load.

X-as-a-Service Increased speed of delivery, re- Can be difficult to set up and main-
duced coupling between teams tain, can lead to silos.

Facilitation Reduced time and effort for Can be difficult to find enablers with
stream-aligned teams, improved the right expertise, can create a de-
quality of work pendency on the enabling team.

2.4.5 Preventing silos

As teams get autonomous, they can form silos if they are disconnected from the rest of the organi-

sation.

Tune and Millett (2017) strongly recommend conveying business context at all levels and repeat it
often. A strong understanding of the business context and goals will help employees make strate-
gic choices. The authors give an example where “without clear sense of purpose at an organisation
engineers will likely focus on shiny new technologies, while product manager will simply copy oth-
ers”. They recommend the use of cascading objectives where leadership defines the strategic am-
bitions objectives, executives, teams, and individuals will create objectives to align with that. An ex-

ample of this in practice is the Objectives and Key Results (OKR) framework.

Learning can be promoted by reserving time for it or having a space for learning, for example, a

team member doing an apprenticeship with another team (Gray and Vander Wal, 2014).

Another way to promote learning and spread knowledge is the use of guilds or communities of

practice. A guild is an informal group of people to unite individuals in the company from who have
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shared interests, leisure or engineering related (Smite et al., 2019). Guilds are open to anyone who
is interested. Smite et al. (2019) studied guilds at Spotify and recommend that guilds should have a

mission, scope and expected value on the individual and organisational level.

A guild can help bridge the communication gap between not just software engineering team but be-

tween different parts and individuals of the organisation.
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3 Methodology

This thesis is a case study with an aim to develop a team structure for the case company. The
methodology used is a case study to understand the case company’s situation with the current
team structure and the problems associated with it. This information is then used to create a new
team structure that addresses the current problems. The design thinking methodology is used as
an inspiration for the executing the process of this case study. The design thinking process is a

problem-solving process and can be used to solve the problem of structuring teams.

This chapter introduces the concept of a case study, data collection using group interviews, and
the design thinking methodology. The chapter concludes with a detailed description of the process

of this study.
3.1 Case study

A case study is an in-depth empirical study of a phenomenon within its real-world setting (Yin,
2014). It is important to note that a case study is done in a real word setting and not as a control
environment experiment. In this study, the phenomenon is a company that develops software as a

service.

Runeson et al. (2012) in their book, define a case study in software engineering, as an in-depth
empirical study of one or a small number of instances of a software engineering phenomenon
within its real-world context, by drawing information from multiple sources of evidence. The soft-
ware engineering phenomenon studied here is the collaborative development of software by multi-
ple teams, in a real-world context such as the one done in the case company. In book also defines
the case study research process as a 5-step process — the design step where objectives are de-
fined and the case study is planned, the data collection preparation step to define procedures and
protocols to collect data, the evidence collection step where data is collected for evidence, the
analysis step to analyse the collected evidence, and the reporting step where conclusions are re-
ported. In this thesis, the design, data collection preparation steps are part of this chapter on meth-
odology, while the data collection, analysis, and reporting steps are roughly part of Chapter 4 on

implementation of the study.

Lethbridge, Sim and Singer, (2005) note that, to collect data for the study there are various kinds of
data sources that can be leveraged for case studies in the software engineering context, primarily
classified into first degree, second degree and third degree. In the first-degree category, there is an
active involvement of the participant population (such as engineers) to collect the data. Examples

of first-degree data collection include interviews, questionnaires, brainstorming, etc. In the second-
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degree category, there is an indirect involvement of the participant population by having the re-
searcher access their work environment. Examples of second-degree data collection includes ob-
serving participants’ tools, metrics, logs, workplace, etc. Finally, in the third-degree category, the
research studies work artifacts such as documentation, code, etc. This study has selected first-de-
gree and third-degree data collection methodologies, mainly via group interviews and by analysing
documentation. The third-degree category’s data is not easily available to the researcher, and
therefore is not considered for the study. The concept of group interviews as a data collection

methodology for this study is explained in the section 3.2.

After the data is collected, the next step is to analyse it. Yin, (2009) describes the following tech-
niques:
o Pattern matching to find patterns in the data collected within the case or with multiple
cases.
e Explanation building to seek underlying explanations based on cause-effect relationships.
o Time series analysis to find out what happens in a case over a period.
e Logic model analysis to be carried based on logical models to match empirically observed
sequence of events to theoretically predicted events. This analysis is similar to pattern
matching.

o Cross case synthesis to compare different cases.

In this thesis, explanation building is primarily selected as the analysis technique. With the data
collected from group interviews, an explanation is build based on cause-and-effect relations, and

thus, resulting in a set of problems faced by the case company and their root causes.
3.2 Group interviews

Software development is predominantly a social activity with a high degree of collaboration in a
team setting. Therefore, a group interview is an excellent choice to collect data for qualitative anal-
ysis within a social context. Moreover, group interviews are an efficient use of resources as more

individuals can be interviewed simultaneously.

Frey and Fontana (1991) note in their paper that group interviews generally employ two strategies
— observation, where the researcher observes the group interactions to collect data; and inter-
views, where the researcher actively asks questions based on observations or theory. A group in-
terview may be used by researchers for many purposes summarized by the authors as follows:

o Exploratory — To explore, gather understanding, familiarize, etc.

o Pretest — To test a hypothesis, a do a pilot test, try ideas, etc.
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e Triangulation — To validate using multiple methods, especially since a group setting pro-
vides a larger number of subjects.

e Phenomenological — To determine meanings beyond individual interviews and gain more
insights. For example, by subtle pitting individuals against each other in the interview, the

researcher can gain insights on group opinions, agreements, conflicts etc.

Frey and Fontana, (1991) mention the most significant dimensions of the group interview as — role
of the interviewer, structure of questions, the purpose of the interview, and the setting of the inter-
view. The interviewer’s role and question structure, which are focussed more when planning the
interviews, are explained below in more detail:

e The role of the interviewer: The role can be passive where the interviewer becomes a pas-
sive observer and only prompts to reinforce the discussion. A passive role is suitable for ex-
ploratory and phenomenological purposes. A passive role is typically used in an informal
setting. Another role of an interviewer is active where the interviewer directs the interview
flow, is an empathetic participant, and administers a structure and order to the interview
and keeps the group on track. An active role is more suitable for formal settings.

¢ Question structure: For exploratory and phenomenological purposes, an open-ended ques-
tion structure is generally suitable to permit more flexibility in responses and probes. For

pretest purposes, a structured questionnaire is more suitable.

The main goal of the group interview in this thesis is to collect data and insights that are used to
develop the new structure using the process describe in the next section. The main insights col-
lected are as follows:
1. Problems faced by engineers, managers, and designers and how they relate to the current
team structure.
2. Find out the domains of the product from the perspective of engineers, managers, and de-
signers.
3. Find out the team structure desired by each team member to see if there is a common pat-

tern of structuring teams.

As deduced from the above goal of the interview, the group interview’s purposes are mainly explor-
atory, triangulation, and phenomenological. Therefore, the question structure chosen is quite open-
ended and semi-structured, thus enabling flexibility in responses and allowing further probing. Alt-
hough some questions are close ended, they are followed up with a quick “why?” thus enabling
continuous discussion. The guiding questions for semi structured group interviews are listed in ap-
pendix 1. The role of the interviewer is chosen to be primarily active and then switching to passive

in parts of the interview. The interviewer directs the structure of the interview actively, however
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when the participants start discussing, the interviewer switches to passive mode to become an em-
pathetic participant and only prompts when necessary. In the interview, participants collaboratively
add notes on the digital whiteboard to answer the guiding questions, they facilitator prompts the
group to clarify each note to identify the root causes of problems using the 5 why method (Pojasek,
2000). The setting is a formal, hybrid meeting, where some participants connect remotely, while

some are in an office meeting room.
3.3 Design thinking

Design thinking is a human-centred approach to problem solving that focuses on understanding
the needs of users and designing solutions that are desirable and feasible (Interaction Design

Foundation - IXDF, 2016). The process is iterative.

The design thinking process is typically divided into five steps:

1. Empathize: Understand the needs and experiences of the users. This can be done through
user research methods such as interviews, surveys, and observation.

2. Define: Once there is a good understanding of the users’ experiences and needs, the prob-
lem that needs to be solved is defined in a clear, concise, and actionable manner.
Ideate: In this step, ideas for solutions to the problem are brainstormed.
Prototype: In this step, prototypes of the promising ideas are created so that they can be
tested.

5. Test: The final step is to test the prototypes with users to get their feedback. This feedback

can be used to further refine the prototypes.

Designing an organisation structure is a problem that can be solved with the design thinking pro-
cess. Due to lack of time and to limit the scope of the study, only one iteration of the process is

performed, that is, only one team structure is proposed.
3.4 Process of this study

Designing engineering teams for the case company is essentially a problem. To solve this problem

this study will roughly follow the design thinking process.

In the empathize step, the author empathizes with different stakeholders as well as company docu-
mentation to understand the current situation. First step is to understand the strategic product and
engineering areas. Thereafter group discussions are conducted, with the thesis author as an ac-
tive-passive listener to direct the interview and take notes to understand the current problems
faced by product and engineering stakeholders; current team structure; and the areas of focus

handled by each team, classified by their complexity.
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The group discussions are started with a set of guiding questions as described in appendix 1. The

group discussion meetings are structured in the following manner:

1.

Participants are shown the guiding questions on a digital whiteboard and are asked to write
notes on the board to answer the questions.

The responses trigger discussions amongst the participants. The facilitator prompts the par-
ticipants to understand the reasons behind the problems noted on the board. The method
used in the 5 whys method to dig deeper into identifying root causes (Pojasek, 2000).

The participants are then prompted to write the list of domains and classify them as simple,
complicated, and complex based on cognitive load. This is done to gather an understanding
of the current domains in the product and their complexity.

The participants are prompted to distribute the domains into multiple teams individually and
write the reasoning behind it. This is done to understand how participants view boundaries

between domains and teams and to see if there emerges a pattern.

In the define step, the data collected from the group discussions as well as the company documen-

tation is analysed to identify the following:

To define the strategic product and engineering areas and the capabilities needed to fulfil
the strategy.

To define the problems that need to be solved with the new team structure.

In the ideate and prototype steps, there is a brainstorming of multiple ways to structure the teams

that will likely solve the problems that were defined in the previous steps and the knowledge ob-

tained from the literature review. Thereafter a potential team structure is derived and documented.

The testing step checks if the problems will be sufficiently solved by the new structure.
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4 Developing the engineering team structure

This chapter describes the results from process of the study. The chapter is roughly divided into

the design thinking steps — empathize, define, ideate, prototype and test.

First, the empathize and design steps results are described, namely identifying the strategic direc-
tion, current team structure, focus areas of development and their cognitive load, and the problems
faced by current teams. This information is used to in the ideation step where ideas to fix the prob-
lems are described. The ideas are then used to create a team structure in the prototype step based
on the knowledge from literature review. Finally, the chapter ends with proposal of ways of testing

the team structure.
4.1 Empathizing with the team and defining problems

The empathize and define steps attempt to get an understanding of the current state of the teams,
the current structure, and define the main problems faced by the stakeholders. These two steps

primarily focus on gathering data for analysis using group interviews and studying documentation.

Group interviews were conducted for five groups comprised out of 19 participants. The composition
of groups was as follows — two groups of engineers (4 participants each), one group of senior engi-
neers (5 participants), one group of product managers and designers (4 participants), and one
group of engineering managers (2 participants). The raw data gathered from the group interviews

is in the form of digital boards and is described in appendix 2.
4.1.1 Strategic areas for product and engineering

Based on the star model from Kates and Galbraith (2010), the strategic direction of the company
should be identified which can then be used to discuss the capabilities required to achieve the
strategy. The author studied the documentation on the company intranet, discussions, and meet-
ings with leadership in the product and engineering departments to understand the product strat-
egy. Based on the strategy, the strategic areas were derived as follows. Note that only the product
areas that are affected by the strategy are listed here instead of the actual strategy as it is consid-
ered confidential.
1. Product strategic areas

a. Artificial intelligence

b. Best content creation experience in the industry

c. Analytics
d. Content discovery
e

Content engagement



f. Growing the user base

g. Security, Privacy, and governance
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h. Reducing the time to gain value after buying the service

2. Engineering strategic areas

a. Developer Experience

b. Operational efficiency — monitoring, alerting, disaster recovery

c. Cloud platform improvements

4.1.2 Current team structure

As noted in the methodology chapter, the author used the third-degree data sources to collect data

for the case study, which includes company documentation (Lethbridge, Sim and Singer, 2005).

The author analysed the HR system and documentation present on the internal company intranet

pages to identify the current organisation structure. There are 4 engineering managers, 25 engi-

neers, 3 designers, and 3 product managers.

There are following 4 teams developing the product currently namely Core, Mobile, Growth, and

Platform. The current teams and their responsibilities are described in Table 2.

Table 2. Current teams and responsibilities

Team Team members

Core 10 engineers, 1 quality engineer, 1 de-
signer, 1 engineering manager, 1 prod-

uct manager

Mobile 3 engineers, 1 designer, 1 engineering

and product manager

Growth 5 software engineers, 1 quality engi-
neer, 1 designer, 1 engineering man-

ager, 1 product manager

Platform 5 engineers, 1 engineering manager

Team responsibilities

Most of the features

Rewrite the new mobile app and main-
tain old mobile app

Driving user growth to the service, new
pages functionality, and generally major
new functionality that may drive growth in
any product area

Setting up and maintaining the underly-
ing Cloud Platform, Developer Experi-
ence, Data Platform

It is also observed that there are two additional virtual teams namely LCM, and Al, that comprise of

team members that are borrowed from other teams as well as permanent team members. The ad-

ditional virtual teams are described in Table 3.
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Table 3. Virtual teams and responsibilities
Team Team members Team responsibilities

LCM 2 engineers (borrowed from core team), Temporary project team to fix a broken
1 designer (permanent), 1 engineering  functionality. Some members are balanc-
manager (borrowed from Growth team), ing time between their home team and
1 product manager (borrowed from this team.
Growth team)

Al 2 engineers (1 borrowed from Growth To build a platform for artificial intelli-
team, 1 borrowed from Platform team)  gence. Members working full time.

4.1.3 Current focus areas and cognitive load

To find the cognitive load on each team, each group in the interviews was asked to document the
areas of product development handled by their teams and classify the domains into simple, compli-
cated, and complex (see appendix 1 for the interview questionnaire). The classification of domains
is based on the recommendation by Skelton and Pais, (2019) which defines simple, complicated,
and complex domains. A simple domain has work that has a clear path of action, a complicated do-
main has work that needs analysis and iterations, and a complex domain has work that needs ex-
perimentation and discovery (Skelton and Pais, 2019). The areas of development can be specific
product functionality, a product domain, or a technology domain. The focus areas and their com-

plexity that was deduced from the group interviews are described in Table 4.

Table 4. Current Focus areas and complexity

Focus Area Type Current Complexity
Team
Mobile App Multiple Product Features Mobile Complicated
Pages (old & new versions) Product Feature Growth Complex
Login Product Feature ? Simple
Main Web App Multiple Product Features ? Complex
People Directory Product Feature Core Simple
Lifecycle Management Product Feature Core Simple
Console and Support Tooling Multiple Product Features Core Simple
App Marketplace Product Feature Core Complicated
Custom Apps Product Feature Core Simple
Search Product Feature Core Complicated
Analytics Product Feature Core Complicated
Google & Microsoft Integra- Multiple Product Features Core Complicated
tions

Page Widgets Product Feature Core Simple



Notifications

Admin

Backend Core Library

Data Replication Services
User and Group Management
User and Group Provisioning
Channels

Cloud Platform

Data Platform

Developer Experience

Email Notifications

Page Templates

Bookmarks

Launcher

New Design System

Ul Kit

Branding Styles and Typogra-
phy

Navigation and Routing
Custom Domains and Login
Sign Up

Trial and Demo

Al Platform

API Gateway

Third party API

Billing System

Roles & Permissions

Product Feature

Multiple Product Features
Supporting technical artifact
Supporting technical artifact
Product Feature

Product Feature

Product Feature

Technical Domain
Technical Domain
Technical Domain

Product Feature

Product Feature

Product Feature

Product Feature

Supporting technical artifact
Supporting technical artifact

Product Feature

Technical Domain
Product Feature
Product Feature
Product Feature
Technical Domain
Technical Domain
Product Feature
Product Feature

Product Feature

Core
Core

?

?

Core
Core
Core
Platform
Platform
Platform
Core
Growth
Core
Core

?

?

?

Core
Growth
Growth
Al

?

?
Growth
?
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Simple
Complicated
Simple
Complicated
Simple
Simple
Complex
Complex
Complex
Simple
Simple
Simple
Simple
Simple
Simple
Simple
Simple

Simple
Simple
Simple
Simple
Complex
Simple
Simple
Simple
Simple

As seen in the above table there are many areas for which there is no primary team responsible for

maintenance (marked with a question mark).

4.1.4 Current problems with team communications and dependencies

To identify the current problems the group interview data was analysed for building explanations as

mentioned by Yin, (2009) as well as by other data sources such as architecture documentation.

The current teams communicate on an ad hoc basis.
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The core team being the biggest team has most of the communications internal. When there are

dependencies during work, they are resolved on an ad-hoc basis, that is, by directly reaching out to

the engineer who is the likely expert on the topic or their manager, thus breaking their flow state

and leading to high cycle times and prioritisation conflicts. Sometimes teams form virtual teams to

collaborate on features that span more than one team.

There are many dependencies between product teams. The most prominent ones are as follows:

1.

Authentication and Authorization (Login and Permissions) — the product needs to validate
whether a user is logged in or not before accessing any feature. Currently login code is
shared by all teams and is changed on a need basis. However, the number of changes
needed are not that high.

Mobile App — the mobile app is developed by the single mobile team. The team is a
frontend team and does not have any backend developers, which means new feature in
mobile app is dependent on that feature’s backend being implemented by another team
(mostly the core team).

The main web app is the foundation container for all the features. The features essentially
depend on the main web app. This app does not have any team responsible, and teams
collectively update the foundation code whenever needed (e.g., security updates).

The admin app and support tooling app are also similar to the main web app where it is a
foundation container for all feature administration settings. This app also does not have any
team responsible.

In the future many teams will depend on the Al platform to implement Al into product fea-
tures.

Pages functionality is developed by both core and growth teams which leads to occasional
conflicts with code and need meetings to resolve. Some page functionality is also used in
channels which creates additional dependencies between core and growth teams.

The data replication service does not have any team responsible, and teams share the
codebase and update it on a need-basis. The service is used to move data between differ-
ent backend services and is very foundational. Every backend service which needs to re-
ceive or transfer data from another service depends on this service. Changes to this service
are generally low, such as bug fixes, and minor improvements. However, has a high learn-
ing curve due to being developed in-house.

Core libraries are used by almost every service. These libraries contain common shared
code. Changes to this library are often needed, to fix bugs, or add new common code, etc.
This shared code does not have any responsible team and is updated on a need-basis.
Design System — these reusable technical components are used in almost all front-end

code, thus creating a dependency with all teams. There is no team responsible for
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maintenance and code is updated by teams on a need-basis. However, changes done to

this component has a chance of cascading to all dependent codes thereby risking stability.

10. Notifications and Email is used by other product features thus creating a dependency be-

tween core and other teams. There is currently no well-defined interface between notifica-

tions and other areas thus needing collaboration every time changes are needed.

4.1.5 Summary of problems faced by teams

The problems and their root causes are identified based on the data collected in the group inter-

views of engineers, product managers, designers, and engineering managers. In this part as well

the group interview data collected was analysed for building explanations as described by Yin,

(2009). The problems and their root causes are described in Table 5.

Table 5. Problems and their root causes
Problems

Lot of common ownership of code (therefore
creating dependencies between teams)

Team is always on learning mode, experts in
nothing, cannot keep track of what is going on

Too long backlog for the team

There is an encouragement to know everything
Long meetings

Too much work in progress

Lack of focus on monitoring and observability

Cannot deliver value fully (slow delivery, only
partly, wastage of time)

Lack of focus on product discovery, teams are
rather output driven instead of outcome driven

Internal tools and common services are rigidly
enforced (e.g., in one case a service written in
Node.js was rewritten in Java just because
Java is the preferred language)

Autonomy, Mastery, Purpose is low or at me-
dium level.

Unclear which bug goes to what team

Mobile team cannot do backend work and
needs to ask another team

Root causes

Over reliance on reusability of software, creat-
ing large dependencies in software as well as
between teams

High cognitive load. Too large teams and too
many domains

Undefined focus areas for teams

Due to lack of expertise in all the areas that the
team work on which is a result of high cognitive
load

Lack of team autonomy, top-down workflow.

Unclear objectives and focus areas for teams

Dependencies between teams due to teams
based on function (i.e., mobile team has only
mobile developers)
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4.2 Ideating solutions for the new team structure
In this step, the author ideated various approaches to engineering team structures.

Teams based on each function such as frontend team, backend team, quality team, were rejected
due to the creation of multiple dependencies between the teams. For example, frontend team de-
pends on backend team for functionality, thus preventing delivery of full value in a certain part of
the product by a single team. As ascertained in the literature review, cross functional teams are

preferred.

The ideation step proceeded to first identify capabilities needed to execute the strategy. Thereafter,
it was followed with identifying the value streams in the product as well as supporting services
needed to develop, maintain, and operate the product and its value streams. Since there are more
value streams than teams, some teams have more than one value streams. Value streams that are
related to each are added to the same team to reduce cognitive load. If a team already has a very
high cognitive load value stream, then no more streams are added to that team. When ideating

teams, it was ensured that the capabilities needed to execute the strategy are developed.
4.2.1 Capabilities needed to execute strategy

As mentioned by Kates and Galbraith (2010) in the star method for designing organisations, the
capabilities needed to execute the strategy are identified. The leadership team discussed together
and found the capabilities needed for executing the strategy. The ways to achieve these categories
are ideated based on the author’s experience, suggestions by participants of the focus group inter-
views, as well as discussions with colleagues done during coffee breaks at the office. The ways to
fulfil the capabilities also consider the mitigation for the root causes of the problems identified in the
empathize and define steps, thus following the design thinking process. The capabilities and ways

to fulfil them are explained in Table 6.

Table 6. Capabilities needed and ways to fulfil them.
Capability Ways to fulfil

Artificial intelligence skills A separate team focussed on building an Al

Ability to enable teams to build Al into features platiorm staffed with specialists.

easily using a simple Al platform. Training all employees on how to use Al and
enabling them

Ability to execute strategic focus areas in par-  Autonomous teams that can discover problems

allel and deliver value fast (important areas — and implement solutions as independently as
content management, discovery, growth, and possible.
governance).

Having clear focus areas, objectives, and code
ownership for teams



Ability to enable teams to build their features
on top of an easy-to-use cloud platform.

Ability to monitor, alert, and recover to achieve
operational efficiency

Ability to delivery software with high quality, se-
curity, and legally compliant manner

Create a better developer experience by re-
ducing the feedback loop for engineers when
writing code.

4.2.2

Identifying value streams in the product
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Reducing cognitive load on each team

A team focused on platform engineering and
reliability.

Enabling all teams for operational efficiency
with right training and establishing processes.

A team to support and enable quality engineer-
ing in all teams. Providing training and estab-
lishing quality processes.

Providing reusable artifacts and constant feed-
back and monitoring of factors that affect de-
veloper experience. A separate team may be
helpful if the budget allows it.

To find value streams in the product, product areas were clustered together by their similarity in

terminology. As noted in the literature review (section 2.4.3), the value streams were identified by

primarily considering each domain’s bounded context as recommended by Skelton and Pais

(2019). Each value stream was identified such that it can be independently developed and can

have clearly defined dependencies between them. Following are the streams identified:

Content: An intranet’s core value lies in creating content efficiently and consuming it efficiently. In

the product there are two ways to create content, pages functionality for static content, and chan-

nels functionality for dynamic content. This is a core value stream and is expected to have many

jobs to be done for the customers and is a strategic area.

Searching: Searching provides value to users by being able to find and discover the content in an

intranet.

Notifications: Notifications provides value to users by being able to discover right content that is

relevant to them and bring them back to the service, thus increasing engagement and consumption

of the content.

People Directory: Customers of the intranet are companies, and their employees need to find

each other. An intranet’s value also lies in being able to find relevant people to facilitate collabora-

tion.

Analytics: Analytics provide valuable insights about content creation and consumption to the users

of the intranet so that they can make changes accordingly to boost creation and consumption.
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Extensibility: Customers, especially in the enterprise segment have special requirements that are
not met by the current product. However, providing a product that is extensible paves way for cus-
tomers to be able to extract more value out of the service by customizing the product to their own

needs. This includes features such as custom applications, app marketplace, etc.

Setup and Governance: When the intranet service is sold, it needs to be configured to the right
parameters that suit the customers. Customers find it very valuable if the time to set and govern
the service is lowest. This includes identity management, billing accounting, auditing, etc. There is
a constant stream of requirements primarily coming from enterprise customers regarding admin-

istration.

Growth: Growth is a special value stream that does not deal directly with features, but rather with
the growth of the product’s user base. This includes user acquisition, activation (converting to pay-

ing users), and resurrection.

Support tooling, security, mobile app, etc. are not considered value streams because they do not
deal with a part of the product but rather is an amalgamation of product features. For example, the
mobile app and the website provide similar services, just that the mobile app is technologically dif-

ferent.
4.2.3 Platform functions needed for developing and running the service

The service needs to be run on top of a platform. There are a lot of common aspects that are re-
used by each value stream (or a group of value streams). These include the following areas which

have a constant stream of work.

Cloud Platform: Cloud platform is the underlying services provided by the cloud service provider.
These include, databases, compute platform to run services, etc. This requires special technical

expertise to be able to setup, govern, and secure.

Software Platform: There is a software platform underlying the product. This includes data repli-
cation between services, shared libraries for services (e.g., database libraries, common way of
writing code, etc.). The software platform also includes the facade of the application, that is, the
container of all features — the mobile app container, the web app container, the admin app con-
tainer, etc.). Note that the actual features that are contained inside the mobile app, web app or the

admin app are not considered as platform components.

Artificial Intelligence Platform: Artificial intelligence (Al) is a strategic area and there is going to

be a need for each value stream to evaluate the usage of Al to enhance the value proposition of
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the value stream and the whole product. Al is a specialized technology and needs specialist skills
in developing Al capabilities and making them usable via a well-defined interface. This value

stream is expected to see a lot of requirements in the near and long term.
4.2.4 Other services

There are other cross-team services needed to keep the product functioning. These include as fol-

lows. These services apply to the whole product, similar to platform functions.

Developer Experience: A set of guidelines and expert consultations provided to keep the experi-
ence of developing the product high. This may include identifying and fixing bottlenecks in delivery

each team’s goals by the user of surveys, common instructions, or even shared code.

Quality Engineering: Expert consultations to improve the overall quality of the product. Such ser-
vices enable each team to build quality in the engineering process itself. This also may include
providing reusable artifacts to each team to reduce their cognitive load such that incorporating

quality becomes easier.

Security Engineering: Expert consultations, best practices, and guidelines, to improve each

team’s overall product security posture.

Data Engineering: Experts in practices to enable analysis of data for discovering insights for
growth.

4.3 Prototyping the new team structure

In this step, the author prototyped a team structure based on the value streams described in the
ideate section. The team structure derived was as a result of discussions with leadership, patterns
seen in the focus group interviews, and the knowledge gained from the literature review. Note that
the prototyping and the ideation sections were worked simultaneously and influenced each other.

To keep the study length within time limit, only one team structure was derived.

According to the team topologies, the new team structure involves stream-aligned teams, enabling

team, complicated sub-system team, and platform teams (Skelton and Pais, 2019).

Each team in the new structure is presented with characteristics such as team name, value stream,
objectives, goals, key metrics, etc. Some characteristics such as key metrics, goals, and objectives

are expected to be refined and revaluated by each team.
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4.3.1 Stream-aligned teams

There are five stream aligned teams considered — Pages, Channels, Discovery, and Governance,
and Growth. The stream aligned teams are aligned with the value streams (Skelton and Pais,
2019).

The extensibility value stream was broken down and combined with the respective value stream
that is intended to be extended. For example, extending content value stream, search and notifica-
tions, identity, etc. Since the team owning a value stream already has the knowledge, adding ex-
tensibility to that value stream will only be a minor additional effort as compared to a specialized

team dedicated to extensibility which needs to gain knowledge of all the value streams.

Similarly, the analytics stream was also broken down and combined with respective value streams
that needs analytics functionality. For example, content analytics must be owned by content teams

while search analytics must be owned by the team responsible for search.

The mobile app must also be developed by all the value stream teams. Essentially, value streams
within the mobile app should be owned by respective teams similar to the web app. The founda-

tions of the mobile app were moved to the platform team that also owns the web app foundations.

Pages — Since Pages is a major part of the product, it needs a separate team to ensure a sharp

focus. The characteristics of the pages team are described thoroughly in Table 7.

Table 7. Characteristics of the pages team

Team Name Team Pages

Type Stream aligned team

Objective To provide an unparalleled static content creation and consumption experi-
ence

Value Streams Content (Channels)

Features Pages editing and viewing experience, page widgets, page widgets exten-

sions, page lifecycle, page engagement analytics, etc.
Preliminary metrics Number of active page editors per day/month
Number of active page consumers per day/month

Members 1 Engineering Manager
5 Engineers (3 frontend, 2 backend)
1 Designer
1 Product Manager

Channels — Channels being another major part of the product needs a dedicated team also. The

characteristics of the channels team are described thoroughly in Table 8.
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Table 8. Characteristics of the channels team

Team Name
Type
Obijective
Value Streams

Features

Preliminary metrics

Members

Team Channels

Stream aligned team

To provide an unparalleled dynamic communications experience
Content (Channels)

Channel management, posts creation and consumption, articles, channel
integrations, channel extensibility, channel engagement analytics, etc.

Number of posts created per day/month
Number of comments created per day/month

1 Engineering Manager

4 Engineers (2 frontend, 2 backend)
1 Designer

1 Product Manager

Discovery — The discovery team is a combination of search, notifications, and people directory

streams as they primarily relate to discovery of either content or other people using the product. It

could even be considered that discovery is a separate value stream. The characteristics of the dis-

covery team are described thoroughly in Table 9.

Table 9. Characteristics of the discovery team

Team Name
Type
Objective

Value Streams

Features

Preliminary metrics

Members

Team Discovery
Stream aligned team

To enable the fastest discovery of content, people, and tools in an organi-
sation

Search, Notifications, People Directory

Searching content, notifications (mobile, in app, desktop, email, etc.),
search analytics, notifications analytics, engagement analytics.

Search metrics — success rate, completeness, average result ranking, time
to successful search

Notifications metrics — relevance (ignored vs clicked), opt out rate, etc.

1 Engineering Manager

4 Engineers (2 frontend, 2 backend)
1 Designer

1 Product Manager

Governance — The governance team has a broad scope of governance features. Although most of

the governance features have a low complexity thus the cognitive load on the team will not be very

high. The characteristics of the governance team are described thoroughly in Table 10.
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Table 10. Characteristics of the governance team

Team Name
Type

Value Streams
Obijective

Features

Preliminary metrics

Members

Team Governance

Stream aligned team

Setup, Governance

To enable customers to set up the product fast and govern it easily

Identity and access management, user provisioning, permissions and ac-
cess control, custom domain, custom login, custom branding, custom emo-
jis, security configuration, accounting, billing, reporting, primary integra-
tions, etc.

Average time to set up
Admin NPS

1 Engineering Manager
4 Engineers (1 frontend-full-stack, 2 backend)
1 Product Manager

Designers can be borrowed from other teams on demand

Growth — The growth team will focus on the growth aspects of the product. This includes doing re-

search on how to increase the user base of the product, acquire more users, activate users (make

them paying users). The team will work towards user sign up, free trial experience. The character-

istics of the growth team are described thoroughly in Table 11.

Table 11. Characteristics of the growth team

Team Name

Type
Value Streams

Objective
Features

Preliminary metrics

Members

Team Growth
Stream aligned team
Growth

Propel the product expansion in terms of users, revenue, and market pres-
ence

Trial experience, Onboarding users, Sign Up, Product led acquisition or
upsell, user activation, etc.

Number of new trials
Churn rate

Conversion rate

A/B testing results, etc.

1 Engineering Manager
2 Engineers
1 Product Manager

Designers can be borrowed from other teams on demand (for example per
project)
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4.3.2 Enabling teams
Enabling teams are the ones that enable other teams to deliver efficiently.

Quality engineering — Quality has been given a high strategic importance by the company leader-
ship. Have a separate enabling team for quality engineering enables a centralization of quality initi-
atives, processes, and technology. An enabling team’s main work is to enable other teams to de-
liver fast. In this case the quality engineering team will enable other teams in the company to im-
plement quality practices and processes. Quality engineers may temporarily become part of re-
spective teams for a certain period to aid in quality implementation and transferring the quality en-
gineering knowledge to each team. Once the teams are enabled, the quality engineering enabling
team should function as continuous improver of quality initiatives across the organisation. The

characteristics of the quality team are described thoroughly in Table 12.

Table 12. Characteristics of the quality team

Team Name Team Quality

Type Enabling team

Value Stream Quality Engineering

Objective To enable each team to deliver value to customers with highest quality
Features This team will not own any features but help other teams to gain

knowledge of how to deliver high quality in the features they develop.
Preliminary metrics = Overall test coverage, Release stability, Test runtime, etc.

Members 1 Head of quality (may also have additional responsibilities)
2 Quality Engineers

4.3.3 Complicated sub-system team

Complicated sub-system teams are the ones that are responsible for a part of the system that is
complicated enough to deserve its own team. Thus, complicated sub-system teams reduce the

cognitive load on other teams, thus enabling them to delivery more efficiently.

Al Platform — The Al Platform team is considered a complicated sub-system team because of the
specialist skillsets needed for building an Al platform. This team is very autonomous given the
complexity of artificial intelligence and the need for extensive experimentation to achieve a compet-
itive lead. This team is staffed by old time senior engineers who can work autonomously. In the fu-
ture this team is recommended to be expanded to a separate team out of platform team with an
engineering manager to lead it. The characteristics of the Al team are described thoroughly in Ta-
ble 13.
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Table 13. Characteristics of the Al team

Team name Team Al

Type Complicated sub-system team

Obijective To build and easy to use APlIs for Al enablement

Work areas Machine learning models, vector databases, prompt engineering, large

language models, etc.
Preliminary metrics = Response time, throughput, model performance metrics, etc.

Members 2 very Senior Engineers with Al expertise

4.3.4 Platform teams

The platform teams’ main objective is to create a foundation such that it enables all the stream
stream-aligned teams to deliver value to the customers easily and as fast as possible. Essentially,
the platform teams reduce the cognitive load of stream-aligned teams so that they do not need to
work on setting up the foundations. In the case company’s context, three different streams within
the platform team are needed.

All the streams within a platform team are recommended to be headed by one senior executive

who has extensive experience in managing and setting up an engineering platform.

Cloud Platform — Developing a software as a service needs a good cloud platform for services
such as compute, security, storage, content-delivery network, etc. The case company uses a popu-
lar cloud platform provider which needs specialists to manage and maintain the cloud infrastruc-

ture. The characteristics of the cloud sub-team within the platform team are described in Table 14.

Table 14. Characteristics of the cloud platform team

Team name Team Cloud

Type Platform Team

Objective To build and easy to use and scalable cloud services platform for building
the service

Work areas Infrastructure provisioning and management, identity governance, security

and compliance, developing a scalable architecture for high performance,
platform tooling, monitoring and observability, container images, etc.

Data engineering (to be considered splitting into an enabling team or a
sub-team for focusing on the data platform, if budget is available to hire
more data engineers)

Preliminary metrics Uptime, Response times, resource utilization, running costs, etc.

Members (sub- 1 Head of Platform (shared with other platform sub-teams)
team) 2 Platform Engineers
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1 Data Engineer
1 Product Manager (shared with other platform sub-teams)

Software Platform — The software platform sub-team is responsible to reducing the software de-
velopment cognitive load on other teams by establishing common software foundations. The team
must strive to keep the foundation simple, and low cost. The characteristics of the software plat-

form sub-team within the platform team are described in Table 15.

Table 15. Characteristics of the software platform team

Team name Team Software Foundations
Type Platform Team
Objective To build software foundations that enable fast development of features and

excellent developer experience

Work areas Design foundations
Mobile app foundations
Web app foundations
Analytics foundations
Backend and microservices foundations (for example, data replication,
common libraries, etc.)

Developer experience is considered an essential part
Preliminary metrics = Satisfaction from other teams, time to integrate, etc.

Members (sub- 1 Head of Platform (shared with other platform sub-teams)

team) 4 Engineers (focused on frontend as well as backend)
1 Designer (focused on common design foundations, by collaborating with
designers of other teams)
1 Product Manager (shared with other platform sub-teams)

4.3.5 Communication, collaboration and resolving dependencies

To resolve dependencies and foster communication and collaboration, team interaction modes of
X-as-a-service, Collaboration, and Facilitation were chosen from the book Team Topologies by
Skelton and Pais (2019). The book recommends choosing X-as-a-service as the interaction mode
where there are clear boundaries in the bounded-contexts developed by teams. In cases where
more discovery is needed for work that spans multiple teams, the Collaboration modes is chosen.
In cases where one team needs to enable other team with knowledge or ways of working, the facil-
itation mode is chosen.

The following paragraphs explain the interaction modes for each team:
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Platform Teams provide platform services to other teams (X-as-a-service)

Platform teams must publish a list of services they provide and the ways to access these services
for other teams. Few examples include:

¢ Providing a way how to deploy services, for example, using deployment tools and enforcing
a standard for deployment.

e Providing a standard way to create cloud infrastructure, for example, enforcing a standard
for infrastructure as code.

o Software platform exposes interfaces regarding how to use the mobile app, web app foun-
dations. Thus, it enforces architectural styles such as micro frontends to enable autono-
mous development for stream aligned teams.

e Software platform provides interfaces and ways for replicating data between services, so
that teams do not need to collaboratively build data exchange mechanisms, but rather can
just use the interface and mechanisms provided by the software platform.

e Provides services for observing, alerting, and monitoring of deployed software services for

other teams.
Platform teams facilitate to enhance developer experience across

Platform team members can temporarily become part of other teams for a certain period to enable
them to enhance their development experience. For example, helping each team set up monitoring
and alerting, improving build run times, enhance security posture, etc. The goal with facilitation is
not to lend more resources, but rather help gain knowledge, thus enabling the other teams them-

selves to be more capable, thus eventually reducing the dependency on platform teams.
All teams primarily use X-as-a-service interaction mode when possible

Since the stream aligned teams have their domains more aligned with bounded contexts, it will be
now easier to provide services to each other if a dependency arises. With a well-defined interface,
teams do not need to collaborate to build new features, but rather focus on their responsibilities of
using the interfaces. That is, the provider of the interface focuses on providing the functionality
while the consumer focus on using the functionality, where the interface is agreed beforehand.
Thus, having an interface between teams decouples them. As seen from Conway’s law, such inter-
face between teams will eventually manifest itself as an interface between the software compo-
nents produced the teams (Conway, 1968). Following are some examples of such services which
teams can provide to each other:

¢ Al platform can provide an interface to interact with the Al services for all other teams.
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o Discovery team can provide an interface to send notifications. Thus, if a page is created
and a notification needs to be sent to a user, the pages-service (developed by the pages
team) can simply use the notifications interface to deliver the notification to the notification
service (developed by the discovery team). Thus, the teams do not need to collaborate be-
cause of the presence of a well-defined interface. The pages team can now focus on pages
functionality, while the discovery team can focus on delivery of notifications, not just from
pages but from any other team’s services.

o Pages team and channels team can provide an interface to expose content so that it can be
retrieved by the search service for indexing data for search (developed by the discovery
team).

e Governance team can provide an interface to access identity information, so that any fea-
tures other teams are building that need identity information can use this interface.

¢ Governance team can also provide an interface for allowing teams to add more administra-
tion configuration. This way, if a team is building a feature which needs some administration
configuration, they can just use the interface provided to build the administration configura-
tion themselves instead of depending on the Governance team to build it.

o Governance team can provide an interface for getting branding information for a customer.
Thus, other teams can use branding artifacts using the interface. The governance team in
this case can focus on building a feature for setting up and governing the branding artifacts,

while other teams can only focus on using the branding for their features.

The above list does not document all the interactions due to the vast and complex nature of the
product. However, it gives the reader a gist of how the X-as-a-service interaction mode can be

used by teams to effectively reduce dependencies between them.

Another case where X-as-a-service is useful is for enabling code contributions from one team to

other team’s code. Each team should document their rules of accepting code contributions (similar
to how open-source projects do). This document essentially becomes an interface between teams.
It is then possible for one team to write code themselves even if the concerned area of the system
is owned by another team as long as they are able to follow the other team’s document for contrib-

uting code. This will reduce waiting times.
Using facilitation for enablement

The primary mode for the quality engineering team should be facilitation. This is because the main
goal of the quality engineering team is to enable other teams to be better at delivering their work
with high quality. In such case facilitation could be moving a quality engineering team member to a

concerned team for enablement. For example, a quality engineer can help impart knowledge on
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what quality is, help build test plans, help build a testing framework, help create test cases, etc. Af-
ter the target team is sufficiently enabled, the quality engineer can continue as a consultant, and

move their focus to another team’s enablement.

The facilitation mode is not just for enabling teams. It could be used by other teams also. For ex-
ample, if a team develops an interface and there is a need to increase adoption of that interface,
the team developing that interface could facilitate the adoption for each team. A clear example of
such strategy can be seen in security interfaces such as migrating to a token-based authentication
from a cookie based one. While a cookie-based authentication system may work, but moving to a
token-based system is more secure, and thus would need each team to adopt it. However, since
each team may lack knowledge about implementation, the team that implement the token-based
system (likely governance team), can facilitate the implementation by lending their team member to

other teams to help transfer knowledge and increase adoption.
Teams use collaboration when required

The main reason to not recommend collaboration as an interaction mode is because it blurs
boundaries between teams, may result in more coupled teams, and increase cognitive load on
teams (Skelton and Pais, 2019). However, collaboration is suitable when there is a need for fast

discovery and experimentation (Skelton and Pais, 2019).

In the case company’s scenario, the Al team, which is a complicated-subsystem team building the
Al Platform, can use collaboration with other stream-aligned teams to incorporate Al into their fea-

tures.

The platform team can also use the collaboration mode with a stream-aligned team when building
a new platform team. For example, if the current platform lacks capabilities for developing an event
driven system, the software platform sub-team can work together with the stream-aligned team that

needs such a system to build one together.

After the intended results are achieved upon collaboration, the interaction mode can switch to X-
as-a-service. The same approach can be used for example for adding more features to the shared
core library, where a team could write code for extending the core library and collaborate with the
software platform sub-team to review and incorporate it. Collaboration is recommended to be only

when needed.
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4.3.6 Reducing silos

While separate teams allow for the parallel development of multiple focus areas of the product, it
may also create teams that are so autonomous that they do not have anything common amongst
them, thus creating silos. The case company is recommended three ways to reduce silos — by cre-
ating alignment across all teams and leadership, enabling movement of people, and establishing

guilds.
Creating alignment

It is recommended to cascade company objectives at all levels of the company, for example via the
objective and key results (OKR) methodology (Tune and Millett, 2017). The objectives and key re-
sults decided at the company level should be cascaded to each team. Each team must create a set
of their own objects and determine key results to achieve those objectives. This will create align-
ment. Team leaders, namely engineering manager and the product manager must communicate
the vision and objectives very clearly and periodically and ensure that the work that the team
choses does is relevant to the objectives. This way, all teams will be working towards the same

company vision and objectives.

To keep track of progress of achieving objectives and align with each other, it is recommended to
create a periodic alignment meeting for product and engineering leaders (all team leads and exec-
utive leadership). The meeting should discuss the current progress of OKRs and ways to mitigate

any threats that may derail progress.

At a technical level, to create alignment between teams, it is recommended to create a periodic
alignment meeting between technical leads of each team (for example, all lead engineers). In this
meeting the leads should discuss the technical capabilities of the end-to-end system including ar-
chitecture, technical processes, developer experience, deployment processes, etc. This will help
share knowledge and establish common technical ground for all teams. However, care must be

taken to ensure autonomy for each team so that teams can achieve a fast flow of delivering value.
Team apprenticeships

It should be possible for people from one team to expand their knowledge and areas of expertise.
One way is to enable movement of people to become part of another team for a certain period and
increase their knowledge, similar to an apprenticeship (Gray and Vander Wal, 2014). If a team
member is more motivated to move to a certain team after an apprenticeship, it should be allowed

as motivated individuals will lead to better team performance (Skelton and Pais, 2019).
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However, it should also be noted that while movement of people is okay, it should be not very fre-
quent as it disrupts the teams. Teams should be long-lived (Skelton and Pais, 2019). Therefore,

managers should balance team stability and movement of members between teams.
Guilds

Informal groups of people with shared interest, also known as guilds, help with knowledge sharing
across the organisation (Smite et al., 2019). People sharing knowledge without team boundaries
inevitably reduce silos. It is recommended to the case company to enable creation of the following
guilds:
¢ A backend guild to enable knowledge sharing between individuals who are interested in
working on backend technologies, databases, microservices architectures, etc.
¢ A frontend guild to enable knowledge sharing between individuals who are interested in

working on frontend technologies, user experience, frontend frameworks, etc.

A guild is voluntary and should not have any engineering responsibilities and should be used to
predominantly share knowledge. The group should agree on a mission and responsibilities of indi-

viduals.

While the above two guilds are suggested, individuals should be free to form new guilds and grow

them. This is expected to foster a culture of knowledge sharing and learning continuously.
4.4 Testing the proposed team structure

In this step, the prototype of team structure is tested. As testing the structure takes a long time, it is
considered outside the scope of this thesis. However, this section suggests ways to test the team

structure for feasibility.

The prototype team structure can be tested by gathering feedback from all the team members.
Qualitative feedback can be obtained by comparing the current team structure and the proposed
team structure and evaluating if they would solve the problems faced due to the current team struc-
ture. More detailed explanation of problems solved is presented in the conclusion chapter from an

evaluation perspective.

The new team structure must be tested for financial feasibility. The new team structure needs 6
Engineering Managers, 30 Engineers, 4 Designers and 6 Product Managers. This means the case
company needs to recruit 2 new Engineering Managers, 5 new Engineers, 1 new Designer, and 3
new Product Managers. This financial undertaking may disrupt the budget and profitability of the

case company. If the budget does not allow for hiring a full set, then the structure must be revisited
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and evaluated again. For example, it may be feasible for a single senior engineering manager and
a single product manager to handle both pages and channels teams, or the platform team to be
able to function for a short period without a product manager. However, the impact must be as-

sessed carefully.

Finally, it is recommended to evaluate how the new team structure will have an impact on software
architecture. As Conway (1968) suggested that an organisation is likely to produce software with a
structure that mimics its communication structures, it is important to note that autonomous teams
will likely result in software components that have boundaries and interfaces that are a copy of the
interfaces between the teams developing them. In the proposed team structure, a likely result
would be that the software will have 4 major components — for identity and governance, pages,
channels, and discovery and engagement developed by respective teams. There will likely be a
need to implement technologies that promote development of interfaces between these compo-
nents, namely, message and event passing systems, event registry, application programming inter-
faces, etc.
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5 Discussion and conclusion

The main results of the study, which is the proposed team structure and the communication struc-
ture, are already described in the prototyping step (section 4.3). In this chapter the author reflects

on the study. First the main goal of the study is recapped and the results from the study are evalu-
ated, and the significance of the study is discussed. Then, the study’s limitations are described. Fi-

nally, the chapter ends by drawing concluding remarks.
5.1 Evaluation of the study

The main goal of this study was to answer the following question for the case company:

How to achieve a team structure that helps in increasing team performance?

The new team structure involves 5 stream-aligned teams (pages, channels, discovery, govern-
ance, and growth) to work on independent value streams, 2 platform teams (cloud, and software)
to build the foundations, 1 enabling team (quality engineering) to enable other teams to deliver with
high quality, and 1 complicated sub-system team (artificial intelligence) to reduce the cognitive load
on other teams and give focus to an important strategic area. The new team structure is developed
to mitigate the main organisational factors that affect team performance which are described in
section 2.3 as — dependencies, cognitive load, structure and clarity, psychological safety, staffing
and size, software architecture and communications. By mitigating each of these factors, the re-
sulting teams should be set up to achieve high performance due to the following reasons:

e The structure reduces dependencies between assigning teams focus areas that have a
clear bounded context as recommended by Tune and Millett (2017). Lowering the depend-
encies will lead to less blocking of work and waiting times for teams (Strode, 2016).

o Smaller focus areas reduce the cognitive load on teams as the newer teams will not be
spread thin trying to work on multiple areas (Skelton and Pais, 2019). With a lower cogni-
tive load, it will become easier to create a shared mental model for team members which
will allow team members to give more feedback and help each other (Schmidt et al., 2014).

e Smaller focus areas also bring structure and clarity to the teams by focusing on singular
goals which leads to clear plans to achieve them. A small number of goals will bring clarity,
reduce resource and time constraints, and reduce juggling of multiple tasks (Dalton and
Spiller, 2012)

¢ While team structure is not the only factor to improve psychological safety, with smaller
team with focused objectives and goals, it will be easier to bring meaning to work. By fol-

lowing agile practices and reducing silos by employing apprenticeships to move people
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between teams, establishing guilds, it will foster continuous learning. This partly fulfils Ed-

mondson’s (2018, p. 159) leadership toolkit thus helping to establish psychological safety.

o Smaller teams with 4-7 members in each team will help build high trust and enable teams

to experiment and innovate (Skelton and Pais, 2019).

o When the new team structure comes into effect, the boundaries between teams will likely

not correspond some boundaries between software components. However, over time, by

prioritising the acceleration the effect of Conway’s (1968) law, the software should be modi-

fied such that their boundaries between different domains or components should corre-

spond to the interfaces between teams. This will evolve the software architecture with com-

ponents that are more autonomous and can evolve independently, thus allowing the teams

developing them to deliver value fast and independently.

The specific problems identified during the empathize and define steps are described along with

how the new team structure solves them in Table 16.

Table 16. How the new team structure solves problems?

Problems

Lot of common ownership of code (therefore
creating dependencies between teams)

Team is always on learning mode, experts in

nothing, cannot keep track of what is going on.

Too long backlog for the team

There is an encouragement to know every-
thing.

Long meetings
Too much work in progress
Lack of focus on monitoring and observability

Cannot deliver value fully (slow delivery, only
partly, wastage of time)

Autonomy, Mastery, Purpose is low or at me-
dium level.

Unclear which bug goes to what team.

Internal tools and common services are rigidly
enforced (e.g., in one case a service written in
Node.js was rewritten in Java just because
Java is the preferred language)

How the new structure solves them?

Different teams would own their part of the
code. There will be common code ownership
initially, however teams are likely separate
ownership of the code because of the applica-
tion of Conway’s law where the new communi-
cation structure should evolve the code struc-
ture (Conway, 1968).

Each team in the proposed structure has a
smaller focus area than the current teams.
Thus, cognitive load is lowered. This should
shorten the backlog for each team, reduce
meeting times (e.g., for planning work), team
members only need to focus on their team’s
domain and achieve structure and clarity (Dal-
ton and Spiller, 2012; Tamiru, 2023). This
should also eventually enable the team to fo-
cus on other quality aspects such as monitor-
ing and observability (Skelton and Pais, 2019).

Small teams which are highly focused make it
possible to establish trust which enables ex-
perimentation and innovation (Skelton and
Pais, 2019). As teams experiment and figure
out ways to optimize their value delivery, they
essentially are constantly learning. Thus, with
the new structure, the teams are optimized for
learning as suggested by Farley (2021).

Providing a clear structure, having forums to
share knowledge will aid continuous learning
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and help in building psychological safety in
teams by partly fulfilling Edmondson’s (2018,
p. 159) leadership toolkit.

Lack of focus on product discovery, teams are = The new teams will have their own domain to

rather output driven instead of outcome driven  focus on independently as they have their own
bounded contexts thus reducing dependences
between teams and increasing autonomy,
which should enable teams to discover new
customer problems to solve and deliver contin-
uously (Tune and Millett, 2017)

Mobile team cannot do backend work and Each new team is now staffed with “full stack”

needs to ask another team skillset, that is with frontend, backend, and mo-
bile developers. This reduces dependencies
with other teams enhancing autonomy (Stray,
Moe and Hoda, 2018).

It is important to note that while the new team structure helps to build high performance teams, it is
not a silver bullet. Performance is also affected by other aspects such as organisation culture,
quality of tools used to develop software, motivation, knowledge, etc. among other things. There-
fore, the case company should holistically address all issues. It is recommended to consider adopt-
ing modern software engineering practices described in section 2.1 as well as focus on developing
the two core competencies described by Farley (2021) — continuous learning, managing complex-
ity. Once the new teams are formed, special care must be taken so that the teams go beyond the

storming phase described by Tuckman (1965).
5.2 Significance of the study

This study was a case study for a SaaS company. As each organisation has its own challenges
and ways of developing software, it is not recommended to blindly adopt the same structure for
other SaaS companies. However, the literature review regarding factors affecting software devel-
opment team performance, ideas for splitting teams, common problems ascertained from the group

interviews, and the questions from the group interviews will help to develop a similar study.

This thesis utilized the design thinking process to develop the new team structure which can be uti-
lized to similarly develop team structures for other companies or departments within companies.
Developing a team structure is essentially a problem and can be solved like any other problem us-
ing the design thinking process. This thesis successfully demonstrates the usage of the design

thinking process in the field of organisation design.
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5.3 Limitations
Researcher bias

The author holds a managerial position in the case company and there might have been inherent
biases which may have impacted the interpretation of formulation of group interview, data collected
from the interview, and interpretation of the findings whether the new team structure fulfils the goal
of the study. Therefore, the findings in this study must be read by being mindful of the researcher’s
bias. As noted by Yin (2014, p. 73), the author was aware of being biased and therefore made at-
tempts to be sensitive to contrary evidence and be a good listener in the interviews to avoid being

trapped into preconceptions.
Data collection and interpretation

One limitation of group interviews is that the opinions of one member can influence others which
affect group dynamics and may not result in valid data to be collected (Frey and Fontana, 1991).
To counter this, the author was sensitive to group dynamics as suggested by Frey and Fontana
(1991) and intervened when such a thing happened. The size of the participants in the group inter-
view may also influence the quality of data collected. Out of total 35 members of the engineering

and product departments, a total of 19 participants were interviewed.

To be able to verify the reliability and validity of the findings in the future, the author has made the

digital whiteboards available in the appendix 2 as evidence for the analysis.
Time and scope constraints

There were also time and scope constraints on this thesis due to which the author could not run a
real testing of the proposed team structure. The testing and implementation steps are another pro-

jectin itself and hence were considered out of scope of this study.
5.4 Concluding remarks

The thesis described a study conducted to find problems faced by the case company that affect
software engineering team performance and ways to solve them using a new structure to create
high performing teams. The theoretical framework for the study was built by doing a comprehen-
sive literature review of modern software engineering, organisational factors that affect team per-
formance, as well as organisation design concepts. The case study methodology used group inter-
views as primary data collection mechanism. The study employed the 5-step design thinking pro-
cess with empathize, define, ideate, prototype, and test steps to study the current team structure,

strategy, find problems with the structure, and then ideated and prototyped a new team structure.
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Testing recommendations were also provided. The proposed team structure solves the major prob-
lems faced by the case company especially by reducing dependencies, lowering cognitive load,

adding structure and clarity for each resulting team.

The case company is at a foundational stage where setting a right structure for teams and the re-
sulting software is crucial for long term success. The author hopes that the new proposed structure

helps the case company achieve this feat.

The author is an engineering manager at the case company and this study has been beneficial in
gaining knowledge about team performance, organisation design and modern software engineer-
ing practices, data collection for solving organisational problems, etc. which will help the author in

his future career.
5.5 Future research

The author was unable to test the proposed team structure and get feedback duo to time con-
straints. It would be interesting to study how to test a proposed software engineering team struc-
ture to gather feedback for the next iteration. Another area for research is to study efficient ways to

roll out a new team structure with effective change management.
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Appendices

Appendix 1. Semi-structured group interview structure

Following guiding questions were presented in the group interview, which was structured in two
parts.

Part 1

1. As a member of a team, what are the main issues have you faced during development (in
product or design or engineering)?
How many domains does your (or our) development team(s) have to deal with?

3. Any specific problems when trying to deliver value in the domains?

4. Are members able to work on any new task in the team (based on their expertise), effi-
ciently?

5. Are the teams able to manage technical debt and make improvements to code and archi-
tecture?

6. How do you feel about the autonomy, mastery, and purpose as a part of your current team?

Part 2
7. What domains do you think are there in the product? Please classify these domains into
three categories — simple, complicated, and complex.

8. How would you structure teams from your perspective?

Appendix 2. Interview results

Digital boards created during focus group interviews can be downloaded from the following link:
https://drive.google.com/drive/folders/1b0pJJXGKIIGRY1Y70Jtd7- UCkvGLBk6?usp=sharing

The digital board files names reflect the results obtained during each focus group interview:

Focus group 1 (engineers).pdf
Focus group 2 (senior engineers).pdf

Focus group 3 (engineers).pdf

(
(
(
Focus group 4 (engineering managers).pdf
Focus group 5 (product and design).pdf

all focus group interviews.pdf — this file only combines all the above files for easy reading.

Note: The digital boards are in PDF format, and it is recommended to download the files and view

them in in a PDF viewer so that it is possible to zoom easily.


https://drive.google.com/drive/folders/1b0pJJXGKIiGRYlY70Jtd7-_UCkvGLBk6?usp=sharing
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