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Abstract

Distributed software development (DSD) comprises some methods in which the
stakeholders are distributed in several locations and/or time zones. Each method has its
own language and term glossary. Consequently, development teams coming from
different disciplines fail to adopt specific practices from other methods because the
languages in which those methods are written and their glossaries are disjoint.

In this M.Sc. Thesis, we propose representations of different DSD methods in a unified
language (the SEMAT Essence kernel) with a unique glossary of terms to enable
adopting specific practices and incorporating them into different methods. SEMAT is a
standard since 2014. Representations are made on top of the SEMAT Essence kernel in
order to take advantage of several universal elements for representing software

engineering practices.

Keywords: SEMAT, DSD, Representations, Methodologies, Practices, Software

Engineering



12
Distributed Software Development method Representations on top of the SEMAT Kernel

Contents
Pag.
S 1 4 Yo [0 Yo 1 o o IS 13
O R o (0] o =T 4 TS 7 (] o = T 14
2N 11 3 1oV ) o SRR 15
1.3 ODJECHIVES ...ttt 17
1.3.1 GeENEral ODJECLVE ...t 17
1.3.2 SPECITIC ODJEUVES ... e 17
N B 1Yo ] g A o= L o] o o= o | =P 18
2.1 SEMAT 18
2.2  Distributed Software Development...........ccoovvviiiiiiiiiiiiiiieee 21
P T 1o (1 111 o PP UPPPPPUPPTR 22
2.4 FTSPIOC oo 24
2.5  Algorithmic AULOreguIatioN ............coooiiiiiiiiiiiii 26
I T = = U= o YT Lo PR 28
3.1 AA: The Algorithmic Autoregulation (Distributed Software Development)
METNOAOIOGY ... 28
3.2 FTSProc: a Process to Alleviate the Challenges of Projects that Use the Follow-
tNE-SUN SEIALEOY ...eeeiiiiiii i e e et e e e e e e e e ettt e e e e e e e e eeaata e e aeaaeas 30
3.3  Scrum-based Methodology for Distributed Software Development.................... 31
Yo 1) o o 36
4.1  Algorithmic AULOTEQUIATION .........uuiieiiiiiiiiiiiiiiiiiiiiiiieeieeebeeeeeeeeeeeeeeeeeeeeeeeeeneneeennnes 36
N e ST (o o PSPPI 41
R S 1o (111 016 TP TUPPRPTRPP 47
0 A Y/ <11 g To o =T o] o] o= 11 o] o [ 52
4.4.1 Algorithmic AUtOregUIALION.......ccoi i 53
O e ST o o o 55
S Y] 10 01 58
T 1 0o 10T [P PPN 60

5. CoNnclusSIoNS And fULUIE WOTK ...oneieee e 61



13
Distributed Software Development method Representations on top of the SEMAT Kernel

1.Introduction

Distributed software development (DSD) is a software development methodology in which
the stakeholders are distributed geographically and they manage different time zones [1].
Distributed software development is described as the scenario where information systems
are developed by co-located teams of outsourced organizations in different locations
crossing the temporal, geographic, social, and cultural distance barriers [2]. The goals of
global software development projects could be defined in terms of cost—deliver on
budget and additionally generate savings—, time—deliver projects on schedule—, and
guality—deliver projects according to expected standards. DSD has some advantages [1]:

o Cheaper costs.

e Access to a wider knowledge pool.

o 24-hour development cycle.

Some challenges are also linked to DSD:
e Language barriers.
e Cultural differences.

¢ Time-zone differences.

Each method has its own language and terminological glossary. Consequently, the
languages in which those methods are written and their glossaries are disjoint, and

development teams from different disciplines fail to adopt specific practices from other
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methods. Therefore, instead of adopting one specific practice, the whole method—

including advantages and disadvantages—should be adopted [4].

SEMAT (Software Engineering Method and Theory) is an OMG (Object Management
Group) initiative accepted as standard in June 2014. SEMAT is intended to be a widely-
agreed software engineering standard allowing for researchers and practitioners—coming
from both the Academy and the Industry—to use practices for composing methods [3].
SEMAT provides universal elements and a unique language to describe methods and
practices. By using such elements for representing practices, we can represent practices
in a language common to all software engineering areas, so we can solve the problem of

adopting specific practices [3].

In this M.Sc. Thesis, we propose representations of some DSD methods in a unified
language with a unique glossary of terms in order to enable specific practice adoption and
incorporation into different methods. Representations are made on top of the SEMAT

kernel for taking advantage of its standardization for representing practices.

This M.Sc. Thesis has the following structure: In Chapter 1 we introduce this topic by
discussing the problem statement, the problem justification, and general and specific
objectives; Chapter 2 has a theoretical framework where we introduce all the concepts
needed to develop method representations; In Chapter 3 we analyze existing
representations and in Chapter 4 we propose the solution—DSD method representation
on top of the SEMAT kernel. Finally, in Chapter 5 we discuss conclusions and future

work.

1.1 Problem statement

SEMAT was founded in September 2009 by Ivar Jacobson, Bertrand Meyer, and Richard

Soley, who felt the time had come to fundamentally change the way people work with
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software-development methods. SEMAT supports a process to redefine software

engineering based on a solid theory, proven principles, and best practices that [3]:

* Include a kernel of widely agreed-upon elements, extensible for specific uses.
» Address both technology and people issues.

* Are supported by industry, academia, researchers, and users.

» Support extension in the face of changing requirements and technology.

Nowadays, multiple development strategies are being used in the industry. DSD is one of
them with multiple advantages [1]. All development methods have activities (practices)
that should be applied during the whole process of the method implementation. Besides,
a different language with a unique glossary of terms is used for each method to describe
and represent its own practices. If different methods have a common activity, this one can
be referenced in different ways for each method. Due to each method describing
practices have its own glossary of terms, different representations of a practice can
exhibit big differences in the way they are displayed.

No common language and terminological glossary is used for representing methods.
Development teams from different disciplines fail to adopt specific practices from other
methods because the languages in which those methods are written and their glossaries
are disjoint. So, instead of adopting one specific practice, the whole method with its

advantages and disadvantages has to be adopted [4].

1.2 Justification

SEMAT (Software Engineering Method and Theory) is an OMG (Object Management
Group) initiative accepted as standard in June 2014. SEMAT is intended to be a widely-
agreed software engineering standard allowing for researchers and practitioners—coming
from both the Academy and the Industry—to use its elements to enhance the way of

working with software methods [3].
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Distributed software development is being increasingly implemented in the whole world
and more specific development, risk and personnel management methods have been
created for DSD to maximize the benefits DSD brings [4].

From earlier versions of the SEMAT kernel, people have been working on representations
of several methods, except for DSD method representations.

SEMAT provides universal elements and a joint language to describe methods and
practices. After making representations by using these elements, we can have
representations in a common language for all areas across software engineering, which is
a solution to the problem of adopting specific practices [3].

Current representations of DSD methods are summarized as follows:

Algorithmic autoregulation (AA)

Fabbri [5] proposes this methodology based on generating small, high level reports called
micrologs or AA shouts of what they are doing in a specific period. AA methodology is
aimed to ease DSD team management to maximize productivity of development teams in

distributed environments.

FTSProc [8]

FTSProc is a process based on the Follow The Sun (FTS) method with the aim of
reducing the time-to-market a product in distributed environments [13]. FTS is a method in
which the daily tasks are performed in multiple work locations geographically distributed,
so development never stops [13]. FTSProc focuses on reducing the challenges arising
when using FTS [12].

ScrumUP [9]
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ScrumUP is a development method for DSD based on Scrum and RUP (Rational Unified
Process). ScrumUP integrates the development concepts of RUP to the process
management activities of Scrum [9] aiming to offer guidelines for managing and

developing software applications in distributed environments.

1.3 Objectives

1.3.1 General objective

Defining the representation of features of DSD methods by using elements of the SEMAT

kernel.

1.3.2 Specific Objetives

e |dentifying DSD methods by considering their features.

e Splitting each method into specific practices, including each of the typical
elements of methods—e.g., roles, work products, activities, phases, and
competencies.

¢ Representing each method on top of the SEMAT kernel.

o Defining a mechanism to validate each method representation.

e Validating each representation using the defined mechanism.
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2. Theoretical Concepts

In this Section we describe theoretical concepts of this M.Sc. Thesis—i.e., SEMAT and

DSD methods.

2.1 SEMAT

SEMAT supports a process to redefine software engineering based on a solid theory,
proven principles, and best practices that [3]:

* Include a kernel of widely agreed-upon elements, extensible for specific uses.

» Address both technology and people issues.

* Are supported by industry, academia, researchers, and users.

» Support extension in the face of changing requirements and technology.

In the first step, SEMAT was intended to identify a common ground for software
engineering. This common ground is manifested as a kernel of essential elements that
are universal to all software development endeavors, and a simple language for
describing methods and practices [3].

The kernel provides:
* A thinking framework for teams to reason about the progress they are making and

the health of their endeavors.

A common ground for the discussion, improvement, comparison, and sharing of

software-engineering methods and practices.

* A framework for teams to assemble and continuously improve their way of working

by the composition of separately defined, and sourced, practices.
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» A foundation for defining practice-independent measures to assess the quality of

the software produced and the methods used to produce it.

* A way of helping teams understand where they are, what they should do next, and

where they need to improve.

As shown in Figures 1 and 2, the kernel contains a small number of "things we always
work with" and "things we always do" when developing software systems.

D o

. > o
N

ey

Figure 1: Things we always work with [3]
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Figure 2: Things we always do [3]

The kernel is actionable; it is extensible; and it is practical.
The Kernel is actionable.

A unique feature of the kernel is the way it handles the "things to work with." These are
captured as alphas rather than work products (such as documents). An alpha is an
essential element of the software-engineering endeavor—one that is relevant to an
assessment of its progress and health. As shown in Figure 4, SEMAT has identified
seven alphas: opportunity, stakeholders, requirements, software system, work, way of
working, and team. The alphas are characterized by a simple set of states that represent
their progress and health. As an example, the software system moves through the states
of architecture selected: demonstrable, usable, ready, operational, and retired. Each state
has a checklist that specifies the criteria needed to reach the state. These states make
the kernel actionable and enable it to guide the behavior of software-development teams
[3].

The Kernel is extensible
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The kernel allows you for adding practices, such as user stories, use cases, component-
based development, architecture, pair-programming, daily stand-up meetings, self-
organizing teams, and so on to build the methods you need. Practice separation is the
key idea here. While the term practice has been widely used in the industry for many
years, the kernel has a specific approach to handle and share practices. Practices are
presented as distinct, separate, modular units, which a team can choose whether to use

them or not.

The Kernel is Practical

Perhaps the most important feature of the kernel is the way it is used in practice.
Traditional approaches to software development methods tend to focus on supporting
process engineers or quality engineers. The kernel, in contrast, is a hands-on, tangible
thinking framework focused on supporting software professionals as they carry out their

work.

By providing practical checklists and prompts, as opposed to conceptual discussions, the
kernel becomes something the team uses on a daily basis. This is a fundamental
difference from traditional approaches, which tend to overemphasize method description

as opposed to method use and tend to be consulted only by people new to the team.

2.2 Distributed Software Development

Distributed software development is a software development methodology in which the
stakeholders are distributed geographically and in different time zones [1]. The goals of
global software development projects could be defined in terms of cost—delivered on
budget and additionally generating savings—, time—deliver projects on schedule—, and
quality—deliver projects according to expected standards. DSD has some advantages [1]:

o Cheaper costs.
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e Access to a wider knowledge pool.
e 24-hour development cycle.

e Access to new markets.

Some challenges are also linked to DSD:
e Language barriers.
e Cultural differences.
e Time-zone differences.
e Technological differences.

¢ Fewer meetings.

Distributed software development is described as the scenario where information systems
are developed by co-located teams of outsourced organizations in different locations
crossing the temporal, geographic, and social and cultural distance barriers [2]. Well-
known development methods are not suitable for this type of projects, thus specific
development methods for DSD are being published: ScrumUp, FTSProc, and Algorithmic

Autoregulation.

2.3 ScrumUp

ScrumUP is a DSD method based on Scrum and RUP—it integrates the development
concepts of RUP to the process management activities of Scrum [9]. ScrumUP is aimed
to offer guidelines for managing and developing software in distributed environments.
Some features of ScrumUP are:

e 9-member teams, distributed geographically.

e Videoconference meetings.

e TDD (Test Driven Development) and CI (Continuous Integration) usage.

e Multi-scheduled Meetings.
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ScrumUP has several phases [9]:

Release planning.

In this phase, the initial planning of the release is performed; however, this plan
may change over time by adjusting other subsequent planning activities. This
phase comprises three activities: requirements elicitation, general release

planning meeting, and local release planning meeting.

Sprint planning.

This phase is aimed to identify which part of the product backlog will become
working software in this sprint. This phase includes two activities. The first one is
the general sprint planning meeting, where the main product owner and the team
product owners meet for deciding what amount of work will be carried out in the
sprint. Finally, the product owners set the goal of the sprint and identify the
features each team should complete during this phase.

Development.

This phase comprises several activities carried out in an iterative and incremental
way, as made in the RUP method. The end of this phase results in a potentially
shippable product increment of an executable code, along with the models and
documentation related to this code. The first activity of this phase is analysis and
design. During analysis, requirements are analyzed in detail for addressing issues
not treated yet, thereby achieving a better understanding of such requirements.
Design allows us for acquiring a deeper understanding of issues related to non-
functional requirements and restrictions. In ScrumUP, implementation and testing
are performed jointly, due to the application of the Test-Driven Development
practice. Implementation transforms the design model into executable code
meeting user expectations. Tests—with the aim of verifying the result of the
implementation—should follow a test plan created at the beginning of this activity

or in the release-planning phase; tests will be carried out by using the Test-Driven
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Development (TDD) practice. The deployment activity will manage all aspects
related to real-environment operation. Create/update documentation helping those
who will use the product increment created during the development work is the
first task of deployment. The next activity is the daily Scrum, a 15-minut meeting
for short term planning of the sprint for each one of the teams. The weekly
meeting activity comprises two different meetings. Weekly Scrums are the weekly
meetings of team product owners and the main product owner, allowing the latter
to track the project and the team product owners to coordinate distributed teams
from the point of view of dependency management. We have Scrum of Scrums,
which are also weekly coordination meetings where representatives of different
distributed teams are present. At this meeting they discuss dependencies,
integration issues, and any other issues could impact other teams.

e Sprint review.
The next phase of ScrumUP is the sprint review phase, aiming to ensure the
teams have met the goal of the sprint and show the results to the stakeholders.
This phase is divided into three activities: team demo, product owner demo and

stakeholders demo.

e Sprint retrospective.
The last phase of ScrumUP is the sprint retrospective, aiming to analyze the
previous sprint to see how it was carried out and apply the lessons learned in the
following sprint. This phase comprises two activities: team retrospective and

retrospective of retrospectives (optional).

2.4 FTSProc

FTSProc is a process based on the Follow The Sun (FTS) method, with the aim of
reducing the time-to-market a product in distributed environments [13]. FTS is a method in

which the daily tasks are performed in multiple work locations geographically distributed,
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so development never stops [13]. FTSProc focuses on reducing the challenges arising

when using FTS [12]. The main objectives of FTSProc are:

Avoid the need for synchronous communication between distributed teams.

Gain awareness of the work should be developed and the work already done by

previous development center when a team starts a working day (shift).

Ensure the handoff from a development center to another is sent without
problems, and that the work can be continued from the point where the previous

development center left off.

Regardless the FTSProc acts only during the development phase, some pre-conditions

from the previous phases—requirements definition and design—support the process:

Requirements definition: this phase has as output work product: the
documentation with the requirements of the system to be developed.
Requirements should be defined as specifically as possible for the proper
functioning of the process, preferably by using the concept of user stories. Such
concept facilitates the understanding of the requirements. Also, the whole

development team need to fully understand the work to be performed.

Design: the work products developed in this phase are directly related to the
features to be implemented—e.g., the diagrams needed for system understanding,
like class and activity diagrams. Furthermore, unit tests should be created based
on acceptance criteria of each requirement from the previous phase in order to

use the Test-Driven development (TDD) practice.

This process is iterative and five steps have to be repeated every shift for each distributed

development team. Each step can be described as follows:
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e Shift Start: The development center starts its shift and downloads the latest source

code.

e Brainstorming: After reviewing the information provided by the previous site, the
team starts its shift and does a planning meeting to assign the tasks (daily
schedule). After performing this planning, this step of the process is finished. At
this point, all of the developers who are starting a shift already know the point

where the previous team left off and how the work should be continued.

e Coding: This step represents the requirements implementation phase, following
the assignments agreed during the brainstorm. This is the longest stage of the

process, since the project development is actually done.

o Check-in: After finishing the implementation, each team member should perform
the check-in of the work done during the day, providing all necessary information

to the next team to continue the work where it was left off.

¢ Hand-off form: Towards the end of the day, each team member should fill out the

hand-off form, with all the necessary information to the next site.

These steps are repeated until all acceptance criteria are met, i.e., all tests created during
the design phase (TDD) are covered. After achieving all the acceptance criteria, the

development phase finishes and the whole features have been implemented.

2.5 Algorithmic Autoregulation

AA methodology is aimed to ease DSD team management to maximize productivity of
development teams in distributed environments. AA is also useful to coordinate
distributed and decentralized groups, since it provides asynchronous means to update all
team members with no need to do meetings with synchronous communication [14]. The
AA methodology is based on generating small, high level reports called micrologs or AA

shouts of what they are doing in a specific period. This timeframe can be between 5 to 15
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minutes, depending on what is most convenient for the developer. An AA Session is a
focused period of continuous work, lasting about 2 hours, in which the developer issues a
collection of these short periodical micrologs. The developer can set reminders or alerts to
show up when it is time to microlog. The objective of the flexible timeframe and alert
scheme is to minimize developer overhead during his AA session. In this way, the
developer can issue micrologs while staying maximally focused on his/her code [14].
Developers optionally record a brief video screencast at the end of the session
summarizing what has been done, explaining his goals and challenges in his own words
and showing his most important results. All AA reports made by the developers are
ultimately sent to a Web server and become publicly aggregated on a Website called
pAAnel. A manager/another developer can follow very closely the work of a given
developer, nearly in real-time, reading each of his/her small reports or micrologs of what
he/she is working on [14]. All reports are read by someone will mark them collectively as
“valid' or “invalid' and may optionally write commentaries about the specific session and
guality of micrologs. The developer in charge of validating any given session is randomly

assigned [14].

Each team member should follow some steps:

e Log in to the system several times a day.
e Update his status periodically, sending micrologs during sessions.
e Send final report for validation.

o Validate report of other team member.

AA has the following advantages:

e [Easy team management.
e Peer reviews.

e Documentation of all activities.
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3. Related Work

In this Section, we present previous work related to representations of the described
methods.

3.1 AA: The Algorithmic Autoregulation

(Distributed  Software Development)
Methodology

Fabbri [5] proposes this methodology based on generating small, high level reports called
micrologs or AA shouts about what they are doing in a specific period. The AA

methodology is represented by using a mind map. A mind map is a nested diagram of
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information, structurally allowing for establishing relationships and links between the
information included [7]. Mind maps were created in the 70’s and they are suitable for
avoiding omissions of important information and eliminating empty spaces [6]. Some

disadvantages of mind maps are [6]:

e The absence of types of relationships reduces interactivity and inhibits reflection.
¢ Mind maps promote memorization, but not necessarily comprehension.
e Connection between ideas of different branches is not allowed, which limits

interactions.

Regarding the mind map of Figure 3, we can infer no fundamental elements of any
software development method are included—e.g. roles, phases, work products, and
activities. Someone can add more information to a mind map without guidelines, even
unnecessary and unclear information, so the mind map which could reflect irrelevant
concepts of the method and probably should be difficult to understand. These facts

prevent the comparison of this method with other similar methods.
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Figure 3. Mind map for representing the AA Method [5]

3.2 FTSProc: a Process to Alleviate
Challenges of Projects that Use
Follow-the-Sun Strategy

the
the

Hess and Audy [8] propose this process based on Follow The Sun (FTS) method with the

aim of reducing the time-to-market a product in distributed environments [13]. FTSProc is

represented by using an arrow with sort of phases and milestones (see Figure 4). We can

identify each one of the phases and their chronological order in this representation, but

neither participating roles nor the activities involved—even the work products—are clearly

defined. This type of representation can lead to misunderstandings, since if somebody

wants to add more elements to the representation, no guidelines are provided to do it and

possibly some errors can arise in the new representation. These facts prevent the

comparison of this method with other similar methods.
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Shift =

Figure 4. FTSProc representation [13]

3.3 Scrum-based Methodology for
Distributed Software Development

Del Nuevo and Pino [9] propose this development method for DSD based on Scrum and
RUP. ScrumUP integrates the development concepts of RUP to the process management
activities of scrum [9]. The representation of ScrumUp (each one of its phases) is an
activity diagram (see Figure 5). We can represent business models and the detailed logic
of business rules with activity diagrams. Activity diagram is one of the UML behavior
diagrams and it is used to show the control flow and the object flow in a system [10].
Some advantages of activity diagrams are [11]:

¢ Understandability.

o Ability to represent actions of multiple stakeholders.

o Ability to represent the control flow of a system.
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o Ability to represent the detailed logic of a system.

Some disadvantages of activity diagrams are [11]:

e Details of how objects behave or how they collaborate among them are not given.
¢ Information inclusion is simple, even though lots of information lead to complex
diagrams.

e Activities to be executed by each object of the diagram are underspecified [10].

The activity diagrams presented in Figures 5, 6, and 7 are based on some of the symbols
of SPEM standard, which is used to describe several elements of the software
development process. Consequently, we can clearly detect development phases, work
products, activities, and the development cycle. However, given an equivalent
representation of Scrum—from which ScrumUp inherits many characteristics—the
boundaries where Scrum ends and where ScrumUp begins are unclear. Also, the DSD
features included in this method for improving traditional Scrum are underspecified.
Although this representation is different and it has more elements than the previous ones,
comparison with similar methods is difficult, since no common language and

terminological glossary are used.
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Figure 6. Phases, Activities and roles of ScrumUp [9]
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Figure 7. Integration of methodologies in ScrumUp [9]
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4.Solution

In order to solve the problem of specific practice adoption and enable method

comparison, we define representations of DSD methods on top of the SEMAT kernel. We

followed several steps in order to define the representations:

Identify specific practices.
Identify relevant activities related to each practice.
Identify work products.

Identify roles and competencies.

The SEMAT Kernel has a common language and a terminological glossary, so these

representations can be compared to any other representation made on top of the SEMAT

kernel.

4.1 Algorithmic Autoregulation

We propose the representation of AA on top of the SEMAT kernel in Figure 8.
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Figure 8. AA representation on top of the semat Kernel (The Authors)

Microlog

[

Screencast

Developer
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In the AA methodology, we identify one practice represented in Figure 9: team

management using sessions.
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Team
Management
Using Sessions

Mgorithmic

Autoregulation

Figure 9. AA Practices

This practice has several related activities:

¢ Requirements implementation.
e Microlog generation.
e Screencast record.

e Session validation.

Requirements implementation and microlog generation are performed several times
during an AA session; when the session is over, a screencast is recorded. Such activities
are related to the “Track Progress” activity space (see Figure 10). Activity spaces are
method independent placeholders for activities; they also represent the essentials things

that have to be done to develop good software.
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[ R

i \

Track Progress \0——
4

Team
Management
Using Sessions

-

Requirements
Implementation

Nicrolog
Generation

Screencast
Record

Figure 10. AA activites (The Authors)

All AA sessions should be validated by other developers; this activity is also related to the

Track Progress” activity space as shown in Figure 11.

P - ——— -

| \

Track Progress \0—
7/

Team
Manzgement
Using Sessions

—--——,

Session
Validation

Figure 11. AA activites (The Authors)

Since this method is focused on the development phase, only one role can be identified:

the developer. Also, three work products are identified:
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e Source code

e Screencast

e AA session

The source code is related to the Sofware system alpha, while AA session and

screencast are related to team alpha. The developer has direct impact on these three

work products. All these elements can be seen in Figure 12.

Team
Management
Using Sessions

[

Screencast

Software™,
System

[

AA Sessions

i

Source Code

Developer

<Role>

Figure 12. AA alphas, roles, and work products (The Authors)
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Competencies are generic containers for specific skills. They are needed to complete
specific tasks. In order to be able to complete all the relevant tasks of this method, a

developer needs to have at least two competencies (as shown in Figure 13):

e Development

¢ Management

Source Coce

e N

.

Developer .
<Rolex N Microlog

AN
1.7\
Y. N

Davelopment Management

SCreencast

Figure 13. AA Competencies and work products (The Authors)

4.2 FTSProc

In Figure 14, we propose the representation of FTSProc on top of the SEMAT kernel.
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Figure 14. FTSProc representation on top of the SEMAT kernel (The Authors)

Developer
<Role>



43
Distributed Software Development method Representations on top of the SEMAT Kernel

In the FTSProc methodology we identify one practice (see Figure 15): Work connection
using reports.

Work
Connection

Using Reports

Figure 15. FTSProc practices (The Authors)

This practice has several related activities:

e Download source code

e Generate unit test report

e Generate previous shift report
¢ Review unit test report

e Review previous shift report

e Create daily schedule

e Implement requirements.

e Upload source code

e Fill hand off form

Developers perform all of the activities in a specific order in every shift. These activities

are related to the “Track Progress” activity space (See Figure 16).
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Figure 16. FTSProc activities (The Authors)

Since this method is focused on the development phase, only one role can be identified:

the developer. Four work products are identified:

e Source code

e Unit test report

e Previous shift report
e Hand Off form
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The source code is related to the Software system alpha, the unit test report is related to

work alpha and both previous shift report and hand off form are related to way of working
alpha. Such elements can be identified in Figure 17.
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|
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o N
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/ "I
]
'J

Previous Shift R‘rpnrﬁl
J

Work
Connection
Using Reports

-
™~

;

D J’
]
'?
/

Hane-OIl Ferm

Figure 17. FTSProc work products (The Authors)

The developer has direct impact in these four work products, as depicted in Figure 18.
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Hana O Form
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Figure 18. FTSProc competencies (The Authors)

In order to be able to complete all the relevant tasks of this method, a developer needs to

have at least three competencies:

e Testing
e Management

e Development
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4.3 ScrumUp

In Figure 19, we propose the representation of ScrumUp on top of the SEMAT kernel.

Distributed
Release
Planning

Distributed

Sprint Planning

Requirements
Elicitation

-1

1

£
£2 !
ig
\\.{/1

Oistributed

Release R General Releas
Planning \ Planning
it Meeis Distributed
i 4 Sprint
Retrospective
“““ 4 Local Release e
Planning

Meeting
Distributed il
Sprint Planning _—
General Sprint %
SEEEee Planning
Meeting :
Coordinate Actity Distributed | pigtriputed
Sprint Planning 5 Recuirements | <ot neview
_____ ’ Local Sprint [ mplementation|
Planning
Meeting

Developer
<Role>

Analisys and

Design Test Plan
Team Demo
Implementation
and Testing S
Distributed Product Owner
Sprint Review Tkireane Demo
Distributed 7 Documentation
Requirements Deployment ) N\ S @ ==
implementation
Stakeholders.
Demo
Daily Scrum
Produ Sprint Backlog
Team Owner
o SIS Retrospective <Role> Vo1
i \ Weekly Scrum Distribited \ N
Ly tceomes Meeting sprint o
| Retrospective 4 "
_____ 7’ ————— [Patcipectiva o Stékehe
Retrospectives Management °” Leadership
Serum of Scrums preseniation Product Backlog
Meeting
amm

Test Plan

Manuals

Development Testing

Increment

Sprint Backlog

Figure 19. ScrumUp representation on top of the Semat Kernel (The Authors)

In the ScrumUP methodology we identify five practices (see Figure 20):

¢ Distributed release planning
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All of these practices have activities related to them.

Distributed Distributed
Sprint Planning Release
Planning

Distributed sprint planning
Distributed requirements implementation
Distributed sprint review

Distributed sprint retrospective

Distributed
Sprint
Retrospective

Distributed
Requirements
{implementation

Distributed
Sprint Review

Figure 20. ScrumUp practices (The Authors)

Distributed release planning and distributed sprint planning have the following activities

(see Figure 21):

Distributed release planning:

Requirements elicitation
General release planning Meeting

Local release planning meeting

Distributed sprint planning:
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e General sprint planning meeting

e Local sprint planning meeting

= == = em =
\
E. Understanding The \o Requirements
1 Requirements Elicitation
e e e e /7
Distributed
Release P - — - General Releas
Planning | O Planning
— Prepare to do the Meeting
l Work 7

-—--—/

Local Release
Planning
Meeting

General Sprint

- - — Planning
A i
Distributed Cooedinate Activi i
Sprint Planning !Y,

Local Sprint
Planning
Meeting

Figure 21. ScrumUp Activities (The Authors)

Distributed requirements implementation, distributed sprint review, and distributed sprint
retrospective have the following activities (see Figure 22):

Distributed requirements implementation:

e Analysis and design

¢ Implementation and testing
o Deployment

e Daily scrum

e Weekly scrum meeting

e Scrum of scrums meeting

Distributed sprint review:
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e Team demo

e Product owners demo

e Stakeholders demo
Distributed sprint retrospective:

e Team retrospective

e Retrospective of retrospectives
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Figure 22. ScrumUp Activities (2) (The Authors)

This method is focused on various stages of the software development life cycle, so
multiple roles can be identified. Such roles impact on the work products. The main roles
are product owner and developer. Several work products are also identified (See Figure
23):

e Source code

e Product backlog
e Sprint backlog

e Testplan

e Documentation
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The Increment and the documentation are related to the Software system alpha, the test
plan and sprint backlog are related to work alpha, and the product backlog is related to

requirements alpha. Such elements can be identified in Figure 23.
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Product Backlog ’,3”- -\._

Distributed \ | [
Works on -
Sprint Planning ,{\ ek on /.| - L
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\
.\\,_
Increment \.
Distributed \
Requirements o, i —
Implementation '/ \' [
——— Wertien '}—. .
s |
~ -"/ A |
/ Developer
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Test Plan /
Sofware Sys ,-"}

Documentation

Figure 23. ScrumUp work products (The Authors)

The identified roles should have the following competencies in order to complete the tasks

assigned to them (See figure 24).



52
Distributed Software Development method Representations on top of the SEMAT Kernel

Produtt =N Sprint Backlog

Sthkehold®

Management
Representation

Leadership
Product Backley

y

Test Plan

L)

A <fole> Manuals

Increment

l".ll. /————

Sprint Backleg

Figure 24. ScrumUp competencies (The Authors)

4.4 Method application

In order to validate the proposed representations, the methods (FTSProc, Algorithmic
Autoregulation, ScrumUP) were applied. The method application is aimed to check

whether the SEMAT kernel elements were indeed used or not. The task was to implement
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a basic web application with some basic vehicle management features by using Java and

AngularJs.

4.4.1 Algorithmic Autoregulation

Two developers were responsible for the implementation of the web application; the

micrologs produced during their AA sessions contained some of the following information
(See Figures 25 and 26)

@ Maria Isabel H...
@ MMaria Isabel H._.

@ Maria Isabel H...

@ Maria Isabel H._

@ Maria Isabel H...

28acche

Fix to 1020: Scorecards - The title 'Details' and pagination should b. ..
Fixed 12 characters validation for batch serial numbers.

Tab default message fix.

Fixed unit tests affected by license plate's unigue constraint.

Fixed checkstyle issue.

Figure 25. AA session micrologs (The Authors)
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8 Anderson Alex...  fsbcdes (M Merge branch 'DBII_784' into DBII-782_In_Drivers,_show_column_as..
8 Anderson Alex...  4p133za Change login in drop down of driver edit for name driver

8 Anderson Alex...  6286ee9 Resolved comments of Peer Review

B waria Henao b6£1347 Fixed unit test

8 Anderson Alex...  fsefs21|M Merge branch 'DBII_784' into DBII-790_Change_Supervisor_column_t...

8 Anderson Alex...  8b5d54s (M Merge branch 'develop' into DBII_784 Conflicts: src/main/javalcom/se.

Figure 26. AA session micrologs (The Authors)

Some source code was created for completing the web application. The created work
products are directly related to the ones displayed in the proposed representation of AA,
the highlighted elements (work products and roles) shown in Figure 27 were visible during

the application of this method.
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\
Screencast \

Management \
Using Sessions

Taam

Developer
<Rolex

Figure 27. Identified AA elements (The Authors)

4.4.2 FTSProc

Two developers were responsible for implementing the instructions of this method; also,

several work products were produced:

e Hand off forms
e Unit test reports

e Source code
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The hand off forms created in during the application of the method contained the following

information (See figures 28 and 29).

HAMD-OFF FORM
Name | Santiago Mejia
Work done Initial commit of the web application, log in implementation
MNext step Implement landing page and add unit tests
Obstacles
identified Mo obstacles
Unit test
information Unit tests regarding log in
Figure 28. Hand Off form (The Authors)
HAND-OFF FORM
MName Maria Henao
Work done |Driver CRUD and unit tests
Mext step |Deploy application
Obstacles
identified |MNo obstacles
Unit test
information |Unit tests for drivers

Figure 29. Hand Off form (The Authors)

The unit test report contains information regarding coverage an missing unit tests (See

Figure 30).
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MName Santiago Mejia
Test description Vehicle unit tests
# of Missing tests 3
Coverage % 70

MName Maria Henao
Test description Drivers unit tests
# of Missing tests 5
Coverage % 55

Figure 30. Unit test report

The created work products are directly related to the ones displayed in the proposed
representation of FTSProc. The higlighthed elements (Work products and roles) shown in

Figure 31 were visible during the application of this method.
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Figure 31. Identified Elements of FTSProc (The Authors)

4.4.3 ScrumUP

and 33).

Some developers and a product owner were responsible for the tasks of this
methodology. Product backlog and sprint backlog were defined at first (see Figures 32
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Product Backlog

Create vehicle CRUD

Create drivers CRUD

Create DB structure

Create ER diagram

Create initial application

Create Front-End controllers

Update design and Css

Figure 32. Product Backlog

Create vehicle CRUD
Create DB structure
Create ER diagram
Create initial application

Figure 33. Sprint Backlog

The created work products are directly related to the ones displayed in the proposed

representation of ScrumUP. The higlighthed elements (work products and roles) shown in

Figure 34 were visible during the application of this method.
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Figure 34. ScrumUP identified Elements (The Authors)

Some source code was created to complete the web application.

4.5 Findings

We can discover multiple aspects related to the proposed representations by applying the

methods. We can notice the produced work products are directly related to the ones
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displayed in the representation. In addition, we could identify the roles related to the work

products during the application of the methods.

Having all the methods represented on top of the SEMAT kernel and displaying roles,
activities, work products, and other features of each method, we can compare such
features with all the methods represented on top of the SEMAT kernel. Such comparison

enables specific practice adoption.

5.Conclusions and future work

In this M.Sc. Thesis, we proposed DSD specific method representations on top of the
SEMAT kernel in order to take advantage of the multiple features such kernel offers. We

had identified DSD specific methods and their features.

Current representations of DSD methods were inaccurate, so these methods could not be

compared and specific practices could not be adopted.

Our proposed representations displayed roles, activities, work products, and activity

spaces of each method.
DSD will become more important and more specific methods can be created

Recommended future work is related to represent more methods on top of the SEMAT
Kernel to increase the practice knowledge base about DSD and enable method and

practice comparison and adoption.
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