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Abstract—Nowadays, the requirements for software functions and
quality are constantly increasing , and how to quickly deliver high-
quality software products has become the top priority of
enterprises. In the situation where the traditional development
model can no longer meet the needs, iterative and incremental
agile development has become more and more popular. As a
classic framework of agile development, scrum has become the
first choice of many enterprises. It embodies the core essence of
agile development and can ensure the punctuality of delivery
through the accurate evaluation of user story and the use of
burndown charts. In addition, DevOps has become a hot concept
in recent years. As one of the classic tools of Software Devlopment
Operation, Ansible can efficiently replace human to complete
repetitive tasks to improve efficiency and reduce errors.

Keywords—Agile;Scrum; user story;user story map; burndown
chart; Ansible

I. INTRODUCTION

With the development of society and the improvement of
computer technology, the scale of software systems is
constantly expanding, and the demands for software quality are
also increasing rapidly. For enterprises, how to deliver products
with low cost and high quality on time has become the focus.
Within this context, the traditional waterfall development
model is gradually unable to meet the needs of enterprises. The
linear standard waterfall model can efficiently complete the
development of some standardized projects, but the delivery
cycle is long and can not adapt to the variability of
requirements.

Agile development emerges as the times require,which is
known as an alternative to the traditional software
process| 1].The concept of agile project management originated
in the United States in the 21st century and is used to compare
with the waterfall model. In 2001, the concept of agile was
formally proposed in Utah, USA. Kent Beck and other 16
software industry experts established the Agile Alliance and
signed the Agile Development Manifesto. As of today, agile
development has gradually replaced the waterfall development
model and has become the most popular software development
method today.

Agile development adopts a human-centered, iterative,
and incremental software development method, which can
adapt to changing software development needs and deliver
high-quality working software quickly. It has 4 essential
concepts: multiple short iterations, emphasis on face-to-face
communication and collaboration, adaptability to changing
requirements and quality of ownership throughout the product
cycle. The agile approach prioritizes interpersonal interaction
and teamwork, reacts fast to changes in needs through quick

iterations and step-by-step procedures, and successfully
integrates technology and business. The phrase "agile method"
refers to a new kind of software development approach rather
than a particular development process or methodology. Scrum
mode, XP mode, etc. all belong to agile development|2].

Scrum has gained its popularity in recent years[3].Capers
Jones believes that the Scrum method can increase software
productivity by 6 times from the current situation. As one of the
core frameworks of agile development, scrum achieves the four
important principles of agile development.It continuously
seizes and adapts to changing needs by using user story and user
story mapping, reasonably estimating and adjusting the
development velocity in the iterative development cycle,
working with exquisite teamwork, and finally achieve a high-
quality iterative development process.

II. SCRUM METHODOLOGY

The term Scrum originated in the game of rugby as short
for scrummage or scrimmage. In 1986, Hirotaka Takeuchi and
Ikujiro Nonaka proposed the application of Scrum to product
development for the first time.In 2001, the Agile Alliance was
established, the Agile Manifesto and Agile Principles were
issued, and announced that Scrum is one of the agile methods.

Scrum is a method for developing software progressively
in a complicated setting. Scrum uses an empirical process,
control and permits development to advance as close to the
brink of chaos as the development organization can bearallows
imperfection to occur, and completes the entire product through
continuous  iteration and integration[4]. Scrum agile
development realizes the management process of incremental
iterations of software projects, which can be applied to the
development and maintenance of software projects at the same
time. It is not a standardized process, but a process framework
in which specific roles, activities, events and corresponding
rules are used to ensure the smooth progress of the software
development process.

To put it simply, the Scrum framework is mainly
composed of three major roles, three artifacts,five values and
four activities.
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Fig. 1. Scrum Framework

As one of the most popular agile development framework|2],
Scrum deeply embodies the four major aspects of agile
development characteristics.

A. Multiple iterations

In agile development, frequent delivery is the core, and
each iteration only needs to achieve the goalIn Scrum, the
project mainly iterates around sprints, and each sprint lasts for
2-4weeks[5]. The product requirements will be recorded in the
product backlog, and each item will be represented by a user
story. Each time, the most important stories for users will be
selected for development and added to the sprint backlog. At
the end of the sprint, the deliverable product increments are
handed over.

Product backlog, sprint backlog and increment are the
three major artifacts of Scrum.The use and implementation of
the three artifacts play a vital role in the success of Scrum.

Because sprint is the core of scrum, as the source of sprin
t, the creation of user story is very important. User story is a co
mmon term in agile development, to tell the Scrum team what
user really wants, which consists of 3 components: who wants
it, what they want and why. A story should be described in conc
ise and clear language, and technical details should be ignored
for the time being.Scrum teams need to try their best to make a

good story to ensure the realization of value and output good r
esults.

In agile development, people break down the large bodies
of work(called epics) into a number of smaller tasks(called
story).In the same way, the scrum team create product backlog
from the demands of customers,stakeholders and ete.,using
sprint to finish every stories,and finally achieve the whole
project. The establishment, modification and addition of stories
are inseparable from the cooperation of team members. User
stories are an excellent tool that can carry items of customer or
user value throughout Scrum's value creation process. However,
if the stories are all the same size, it can be difficult to plan high-
level and get the benefits of detailing. Story maps are for
breaking down big stories as you tell them.

Fig.2. Good user story

A user story map is a very large user storyboard on which
all user stories to be developed are listed. It can be arranged
horizontally and vertically according to the user's importance,
priority, and module segmentation. The ultimate goal is to
completely allow a user to complete a product experience
through the story map. Just like finding a destination based on
a map, the user story map is a similar concept.

The user's product experience is sometimes difficult to
verify only by imagination. Through the user story map, this
information can be displayed intuitively, and it can be imagined
that a single user story is a bunch of scattered branches and
leaves. Through the logical relationship between the stories,
these The leaves are connected to form a complete story tree.
Content under a module is also easily converted into a release
plan. This is also one of the highlights of user story maps. User
stories for module content can be completed after one or more
substitutions to form a releasable version. Then post it before
advancing the map to the next story module.
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Fig.3. user story map
B. Emphasis on face-to-face communication and
collaboration

Agile methods focus on the role of people, and believe that
projects are completed by people, not processes or tools.It
emphasizes team value and team communication and
collaboration, and the scrum team realizes this concept.

In the traditional way of working, the development team
will have many different roles. However, in the Scrum way of
working, there are only three roles in total, and these three roles
are the Product Owner (PO), Scrum Master and the
Development Team.The team size is usually 4 to 10[6], and
they work together to overcome difficulties[7].

The scrum team works around the sprint, which contains
4 core Ceremonies:Sprint Planning, Daily Standup.Sprint
Review and Sprint Retrospective[8].

The Sprint planning meeting is a meeting used to
formulate the work plan to be done in the next Sprint, and this
work plan is completed by the entire Scrum team([9]. Team
members refine the user stories included in this sprint, split
tasks, prioritize, and analyze test points in sprint planning
meeting. Specifically do the following:




e  The PO and the team discuss the background of the user
story, business goals, user roles, scenarios, business
processes, rules, etc., to ensure that the team fully
understands it.

e PO discusses the interface and interaction process with
the team, and outputs wireframes or prototypes.

e The PO and the team discuss the test points of the user
story, the technical implementation plan, and the
possible technical risks, and must output the test points.

e The team estimates the size of the user story (story
points), and splits too large user stories into smaller ones.
The initial estimation is carried out by PO and SM, then
by SM and developers, and organizes testers to estimate
the test scale, and finally integrates centrally.

e PO prioritizes user stories. The priority only needs to be
decided by the PO, and other people’s opinions should
be put forward in the early stage. Here, the PO is to
make the final summary decision.

Scrum teams can also strengthen communication and
cooperation between members through daily stand-up meetings,
which is a small discussion meeting at the same time and place
every day of the Sprint, limited to 15 minutes. At the meeting,
all development members have to make short speeches,
summarize and describe yesterday's work content and problems
encountered, and formulate a work plan for the next 24 hours.
Through the daily stand-up meeting, the development team can
check the progress of the Sprint, discover problems in time and
find solutions to the problems, meeting focuses on how to do
better in the next Sprint.

The Sprint review meeting is held when a Sprint is about
to end. The goal of the meeting is to inspect the delivered
product increments and show the progress, adjust the product
backlog accordingly and predict the end time of the Sprint[10].
C. Adaptability to changing requirements

Agile development, just like its name, is highly adaptable and
flexible. Its adaptability is mainly reflected in three aspects as
follow:

e Reduce the time it takes to submit a project to a user.

e Increase communication between users, employees, and
developers.

e  Reduce the cost of reworking to increase the software's
adaptability.

In Scrum, inspection and adaptation can be carried out
through three activities:
e The daily routine meeting evaluates how the Sprint goal
is coming along and makes necessary adjustments to
maximize the value of the work for the following day.

e  The Sprint review and planning meeting evaluates the
release goal's progress and makes necessary revisions to
maximize the work value of the following Sprint.

e The Sprint Retrospective Meeting is intended to assess
the finished Sprint and identify any enhancements that
could make the following Sprint more effective and
fulfilling.

The Scrum methodology is built on the philosophy of
empirical process control.Three elements make up the pillar of
the Scrum process framework: Transparency, Inspection, and
Adaptation.

The term "transparent” means to upholding a high level of
visibility in all areas of the software development process as
well as upholding transparency in all areas that have an impact
on the deliverables for everyone involved in their dAll aspects
of the development process must be inspected frequently
enough to ensure that major deviations in the process can be
found in time. Another aspect is to test the skill level and
motivation of the people working on the product. Inspections in
Scrum can be achieved through scrum activities

The method or contents should be modified if the inspector
determines that one or more process elements do not satisty the
acceptance standards and the final result is subpar. To prevent
further deviations, the modification must be put into place as
soon as possible. In Scrum, there is always a formal opportunity
to evaluate and modify. These occasions have been planned
precisely to guarantee openness and visibility. Scrum's guiding
philosophy is "Inspect and Adapt." If something is done well,
consider why, and then consider how to make it better.

Scrum also uses an evolutionary design to progressively
arrive at the best technical solution. The team will be
encouraged to find the optimal technical solution by ongoing
reworking in accordance with the established needs, and won't
hastily make important but incorrect technical decisions owing
to incomplete knowledge. the significant risks and expenses
associated with later large-scale restructuring. As a result, from
the standpoint of technical execution, this can assist the team in
accepting changes more readily.

D. Quality of ownership throughout the product cycle

Agile development's fundamental principles emphasize
producing things rapidly and in short iterations, hence projects
typically involve several iterations. As a result, each sprint's
production of quality data can match to the quality of the project
process. The project's quality trend may be recognized after
several iterations.If there are multiple projects in progress in the
same period, the quality of each project can be compared
through the comparison of quality data, and at the same time, it
can be visually analyzed and compared with charts.

In the traditional development model, the testing work is
generally at the end of the project, which makes it possible for
quality problems to be exposed very late. In the scrum
framework, in order to ensure the quality of delivery, the team
needs to make unified requirements on the definition of
completion, the standard of completion or the criterion of
completion, which is the birth of DoD. The full name of DoD
is Definition of Done, which is often called "definition of done"
in Agile.DoD has several major characteristics:

DoD is the completion criterion, which means that there is
no need to do anything else, and it can be delivered directly.




DoD is 100% complete, not 99% or 95%.

DoD defines the minimum set of activities to achieve the goal,
non-value-added, useless activities are not included in this list.

DoD is the product quality activity standard, which
represents the team's consensus and commitment to quality
investment in order to deliver quality.

DoD ensured a minimum quality range while unfinished
business became clear. In scrum, quality is shared by the entire
team. Different from the traditional development model, scrum
makes the test work as much as possible a part of DoD, and
tests as early as possible in each sprint to avoid problems left to
the final stage.

Requirements Clarification is a process of ongoing
communication between the PO and the team, which we
sometimes refer to as the "three-way handshake." For the first
handshake, for instance, a customer's demands are merely
expressed as a carrier or container (Card) in the form of a user
narrative, but a user story is not a requirement specification, and
the PO and the team have a face-to-face conversation to grasp
the requirements (Conversation). Then, note the requirements'
scope from the users' and business' perspectives (Confirmation).
Typically, the initial greeting takes place at the meeting to
groom the product backlog.

The second handshake happened at the Sprint planning
meeting. The PO may have a new understanding and update of
the user story communicated last time. At the same time, the
team will also ask some questions, so Scrum requires the PO to
attend the Sprint planning meeting.

Even though we have fully communicated during the two
handshakes, it is not ruled out that members of the development
team may have doubts about the acceptance criteria during the
specific implementation process. This is what we call the third
handshake.

With at least three face-to-face conversations and Handshake,
any one demand will not be too biased. This is very different
from the traditional way of communication that relies heavily
on documents.

III. ESTIMATING OF STORY & DURNDOWNCHART

When a team develops a project, it always needs to know
when it will be completed, or how far it can be completed at a
certain point in time. Like the traditional development model,
before the work starts, the workload of what a team should do
need to be evaluated.One difficult we face is deciding the size
or complexity of a user story.Compared with traditional
workload estimation methods, agile estimation has the
following characteristics:

1. Collective team estimate

The agile team uses a communal estimation approach for
workload estimation because in the Scrum development
process, the team shares responsibility and collectively
commits to the work of each sprint. Collective estimation
usually uses planning poker as a tool, where the team estimates
collectively by playing an estimation game. Using planning
poker to do workload estimation is the most effective and very
interesting way of estimating. Planning poker consists of a set
of numbers similar to the Fibonacci sequence, these numbers

include: 12,35.8,13 21 etc, and each poker has four sets of
such numbers for 4 people. The steps to use Planning Poker are
as follows:

e  Step 1: Each team member gets a set of cards, including
1,235.8,13.21 ,etc, a total of 12 cards.

e  Step 2: The product owner or a team member plays the
role of the reader. He is responsible for reading the items
that need to estimate the product Backlog and asks
everyone if they have any questions.

e Step 3: The team discusses this item.

e Step 4: After the team understands this entry, each team
member gives an estimation result according to their
own ideas, and chooses the corresponding poker card to
play. The estimation result cannot be told to others, and
the number is buckled on the table face down when the
card is played.

e Step S:After everyone has played their cards, the reader
confirms to everyone whether the estimated results have
been determmed. After confirmation, count "1, 2, 3",
and everyone displays the estimated results at the same
time.

e Step 6:The team evaluates different estimates. Are we
on the same page? Do we have differences? Is there
something I haven't considered? After the discussion,
there can be another round of estimation, and finally the
team needs to reach a consensus.

e Step 7:Retum to step two and begin estimating the
following item.

2. Estimate size instead of time period, use relative
estimation instead of absolute estimation.

The time it takes for people with different abilities to
complete the same job is obviously different. If a person wants
to estimate the absolute distance in kilometers from his/her
home to his/her company, he/she may not necessarily know it,
but if he/she goes to work by subway, he/she must be easy to
know how many stations are there from his/her home to the
company to roughly know how long the journey will take. In
agile estimation, the absolute time and period are not estimated,
but the size and relative value. Agile estimation uses story
points as a unit of measurement, which is a multiple. Generally,
the size of a function considered to be the smallest is used as a
reference benchmark, which is defined as 1 story point, and
other stories are compared with it. If itis 2 double the size, that's
2 story points, and if it's 5 times the size, it's 5
story points.
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3.Record team velocity for each Sprint

The sprint velocity is the number of story points that a
Scrum team actually completes in a Sprint,it can tell how fast
the team is doing.

There is no initial velocity for newly formed teams,
products, or projects. We must keep track of each Sprint's speed
so that it may be used as a benchmark for future plans. One or
two Sprints can be used to determine the beginning speed
throughout the execution of the Sprint.

You may calculate how many Sprints you'll need to
accomplish to reach the cycle by determinin gall the story
points in the product backlog and then knowing the average
speed of each Sprint team.

Scrum also uses burndown charts to track the rest of the
work, which is a way to predict when the project will be
completed.Early warning system allowing allow scrum teams
to see if they will miss our deadlines.Each sprint has a unique
burndown chart, which may be readily made on Excel or a
whiteboard. The X axis and Y axis are the two main value
sections on the burndown chart. The sprint's working days are
represented by the X axis, and the remaining workload is shown
by the Y axis. The Scrum Team will note and estimate the
specific tasks that must be finished within this Sprint at the start
of the cycle. The cumulative workload is made up of all jobs
that need to be finished within the Sprint but have not yet been
finished. The team will update the cumulative workload each
day in accordance with the progress. The sprint will be deemed
successful if the total workload drops to zero at the end of it.At
the beginning of Sprint, the increased workload may be greater
than the completed workload, So the Burndown chart may show
a slight upward trend.

two story points

B one story point
& unt of
measurement t

——

Fig.4. Story point

Burndown
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IV. RESEARCH ON ANSIBLE

Combining the words "development" and "operations," the
term "DevOps" refers to a collection of procedures, techniques,
and tools that are used to foster coordination, cooperation, and
integration between the departments of development
(application and software engineering), technical operation
(operation and maintenance), and quality assurance (testing).
Developers and operation and maintenance staff have
increasingly split into two divisions as a result of the complexity
of business and the expansion of the workforce. There is a chasm
between them because of the separation of their workplaces, the
differences in their toolkits, and the differences in their business
goals. Software publishing involves transferring a complex
piece of code from one side of a gap to the other.

Software developers (Dev) and IT operations technicians
(Ops) are encouraged to communicate with one another and
work together as part of the DevOps culture, movement, or
practice[11]. Building, testing, and deploying software can be
done more quickly, often, and reliably by automating the
"software delivery" and "architecture change" processes.
Testing and software development/deployment are automated
using DevOps tools[12]. Ansible is one of the many DevOps
tools that are available on the market.

What is Ansible? It is a tool to help developers automate
IT tasks. The development process often encounters some
trivial and repetitive IT tasks, at this time, Ansible can be used
instead of human execution. In a complex IT infrastructure with
dozens of servers, manually performing some IT tasks may be
very time-consuming. For example, if there are 10 servers, and
distributed services are running on these 10 servers. If a new
version of this software has been released and needs to be
deployed to all servers, or when someone wants to update the
Docker version on these 10 servers, sometimes this task may
involve multiple steps, such as changing the configuration,
restarting process etc.A system administrator needs to repeat it
on each server and it takes a lot of time to do it manually. Such
as restarting processes, creating scheduled task, creating users,
assigning user groups, granting permissions, etc. In all these
scenarios, the method of using manual operations is to use SSH
to connect to the first server, perform some operations to
complete the tasks and verify them.After evaluating, connect to
the next server to do the same. This manual execution is
undoubtedly painful and time-consuming, especially when




multiple steps are involved and you need to remember what you
did in the previous step.

Ansible can make these scenarios more efficient and waste
less time. There are 4 different ways:

1. You can perform IT tasks on your own server without
connecting all servers one by one via SSH.

2. Operations such as configuration, installation, and
deployment can be included in a single YAML file without
manually executing shell scripts.

3. The same file can be reused multiple times in different
environments without manual operation.

4. When performing complex IT tasks, using tools such as
Ansible to automate execution will be more reliable and make
less errors.

Ansible supports all infrastructures, from operating
systems to cloud services. It can work on virtual cloud hosts
and physical serversso users do not need to pay attention to
infrastructure but only to specific IT tasks. All target nodes can
be accessed through SSH on the user's control node. This is one
of the unique advantages of Ansible. Ansible is agentless. It
does not need to install anything on the target node, just install
it on the control node. A control node can even be a laptop, and
this machine can manage many target nodes. This reduces the
deployment pressure in the initial stage, and when ansible is
updated, only the control node needs to be updated without
paying attention to the target node.

Contrl Node

Fig.6. Ansible operation

How does Ansible work? It uses modules to work,
modules are small programs that actually do tasks, they are sent
from the control node to the target node, and then the work is
done on the target node, such as installing a service, stopping
the process, applying a firewall, etc., which will be removed
after completing the task. Modules are fine-grained, and one
module can complete a specific task. Ansible has hundreds of
modules, each module can perform a specific task, all IT tasks
can be performed in Ansible.

All modules

Fig.7. Ansible module

Another important difference in Ansible with other tools,
and the reason it has become so popular, is that it uses the
simple YAML language, eliminating the need to learn an
additional language.

Ansible is a Python-based configuration management and
application deployment solution that is presently thriving in the
automation management space. It brings together the benefits
of numerous antiquated operation and maintenance tools.
Ansible can essentially perform the same tasks as Saltstack and
Pubbet can.

Tansible is capable of managing, deploying, and
configuring large numbers of hosts at once. To replace all hosts
on a given Ansible control node, for instance, all that was
required in the past was to switch one or more actions to each
host.

Ansible operates through modules. It only offers a
functioning structure. It is incapable of carrying out tasks. The
activities are really carried out using Ansible modules. For
instance, the service module is used to control service start, stop,
restart, etc., while the copy module is used to transfer files to
remote sites.

Agentless, or the absence of an agent, is one of Ansible's
more distinguishing characteristics. It is more like a regular
command than a piece of C/S software. Ansible only needs to
be set up as a control node once on a host. Typically, the remote
host 1s controlled using an ssh connection; Ansible or other
additional services do not need to be installed on the remote
system.

Users enter commands or playbooks at the server terminal,
and the playbook is then broken down into plays in accordance
with predefined rules, grouped into tasks that can be recognized
by ansible, called modules and plug-ins, and sent temporary
files through SSH in accordance with the host list. Execute, then
automatically remove the result after execution, and deliver it
to the remote client.

The fact that the majority of Ansible's modules are
idempotent is another distinguishing trait. Idempotency, as it is
known, is the property that numerous actions or executions
have the same effect on system resources. To stop the service,
for instance, issue the systemctl stop xxx command. The
consequence of successive stops will remain stopped since




nothing will be done if it discovers that the target service to be
stopped is already in the stopped state. It has idempotence.

When executing a job, many Ansible modules first
determine whether the target node wants to do so. As a result,
you may confidently and safely let Ansible carry out the
operation. The majority of the time, performing a task
repeatedly will have no negative impacts.All operations under
the system can be divided into two categories from the
perspective of operation and maintenance operations.

Command execution: All terminal operations are
composed of instructions for the system, and finally converted
into electrical signals acceptable to the basic hardware to
complete the task set. In terms of user behavior in O&M
operations, operations other than file transfers can be called
command execution.

The operations in Ansible can be divided into two
categories form the perspective of operation and maintenance
operations.

File transfer: File transfer activities include local and
distant file transfers as well as modifications to the spatial and
temporal forms of all files.

Execution of commands: All terminal operations consist
of system instructions that are then transformed into electrical
signals that the essential hardware can understand in order to
finish the task at hand. Operations other than file transfers can
be referred to as command execution in terms of user behavior
in O&M operations.

Network administrators, system operators and maintainers,
application operators and maintainers, desktop operators and
maintainers, DevOps operators and maintainers, infrastructure
operators and maintainers, and other multi-field operators and
maintainers are all industries in which Anisble is applicable. It
1s also applicable to small-scale businesses that do not have
operations and maintenance positions but require a certain
amount of energy to maintain. Once they have a basic
understanding, businesses and developers can start. It is also
appropriate for medium-sized and big businesses that have the
time, money, and manpower to invest in Ansible's further
development and practicality.

CONCLUSION

In the global software development context, Scrum
software development has proven to be quite effective[13]. It
lessens some significant GSD difficulties, such as issues with
coordination, control, and communication. According to the
current trend, the application rate of scrum is gradually
increasing over time. Scrum development ensures the speed and
stability of delivery through an iterative and incremental
development process. By strengthening teamwork and
communication, the potential of members is maximized. It is
able to adapt to fast changing requirements and guarantee good
delivery quality. Through reasonable evaluation and refinement
of user stories, combined with burndown charts, on-time
delivery can be ensured. The future of agile development is
inseparable from DevOps. The application of various DevOps

tools will become an important part of agile development to
make up for the shortcomings of agile development in
Operation.
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Assignment

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor
Agile (40):36
Story Est (20): 18
SwDevOp Tool (40): 36

/ 1 O O Feedback

A good analysis of the Agile concepts but it could h
ave been more clearly written in parts. Also you sh
ould have provided more examples of the process.
Story point analysis is very good, | would have liked
an example toillustrate the process.
Nice discussion of Ansible, would have liked an exa
mple that more clearly demonstrated the benefits
of this approach.
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