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This article compares the usage of agile, waterfall and other software development approaches
under unstable situations caused by the Russian invasion of Ukraine. The study investigates how
software development teams adapted to the crisis and the effectiveness of their methodologies in
this context. The research is based on a survey of software development teams that were affected
by the crisis, and it analyze the data collected from these surveys. The article discusses the
advantages and disadvantages of mainly agile, waterfall for software development under unstable
situations and provides recommendations for software development teams facing similar crises in
the future. The findings of this study contribute to the understanding of software development

methodologies and their effectiveness in unstable situations caused by geopolitical crises.
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Introduction.

Ukraine has emerged as a popular destination for software development businesses since
its independence in 1991. It has become a hub for outsourcing and outstaffing in the software
development industry. Grammarly, Petcube, Depositphotos is just a short list of some examples
of successful product software companies that have started in Ukraine. The main reason why

Ukrai

1.

ne become so popular for software development business is caused by next factors:
Skilled and Educated Workforce: Ukraine has a large pool of highly skilled and
educated software developers, with many holding advanced degrees in computer
science and related fields. Ukrainian universities are renowned for their strong
programs in science, technology, engineering, and mathematics (STEM) fields,
producing a steady stream of talented software developers. Different high schools
produce over 36,000 IT graduates annually, with a strong emphasis on practical skills
development, making it an ideal location for hiring top-notch talent.
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2. Competitive Pricing: Ukraine offers a competitive pricing advantage compared to other
European countries, with lower labor costs and overhead expenses. This makes it an
attractive destination for software development companies looking to save costs
without sacrificing quality.

3. Cultural Similarities: Ukraine has a strong cultural affinity with Western Europe and
North America, making it easier for software development companies to communicate
and collaborate with Ukrainian teams.

4. Cost-Effectiveness: The cost of living in Ukraine is relatively low compared to Western
European countries and the United States. This means that startup costs are lower in
Ukraine, and entrepreneurs can benefit from lower wages, office rents, and other
overheads.

5. Access to Western Markets: Ukraine has a favorable time zone for doing business with
Western European and American clients. Additionally, Ukraine has a visa-free regime
with the European Union, making it easy for Ukrainian product software companies to
collaborate with European businesses.

6. Thriving Tech Ecosystem: Ukraine has a rapidly growing startup ecosystem, with many
incubators, accelerators, and venture capital funds. This ecosystem provides support
and resources to help entrepreneurs and product software companies succeed.

However, some factors also contribute to the prevalence of outsourcing and outstaffing
rather than product software development companies in Ukraine. For example, the competitive
pricing advantage may make it difficult for local companies to compete in the global market for
software products. In addition, the focus on outsourcing and outstaffing may lead to a lack of
investment in developing proprietary software products and intellectual property.

Overall, the dominance of outsourcing and outstaffing in Ukraine's software development
industry can be attributed to a combination of factors, including a skilled workforce, competitive
pricing, cultural similarities, and government support. While this focus has its advantages, it may
also limit the growth and competitiveness of local product software development companies.

Software development companies in Ukraine tend to value talent, experience, and expertise
over age. As a result, there are people of all ages working in the IT industry in Ukraine, from
recent university graduates to experienced professionals.

The Russian invasion of Ukraine in 2022 created a crisis that impacted many industries,
including software development. The software development industry is known for its strict
adherence to project management methodologies such as agile and waterfall. However, when a
crisis arises, the efficacy of these methodologies may be called into question. This article aims
to compare the usage of agile, waterfall and other software development methodologies under
unstable situations caused by the Russian invasion of Ukraine. The study investigates how
software development teams adapted to the crisis and the effectiveness of their methodologies in
this context.

By analyzing the data collected from surveys of software development teams that were
affected by the crisis, this article provides insights into the advantages and disadvantages of each
methodology under unstable situations. The findings of this study will contribute to the
understanding of software development methodologies and their effectiveness in unstable
situations caused by geopolitical crises.

Literature review.
Software development approaches are a set of principles, practices, and procedures that
guide the development of software. They provide a structured approach to software development,
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from the planning phase to the deployment phase. Two popular software development
approaches are agile and waterfall [1-5].

The waterfall software development approach is a sequential approach to software
development [2]. It involves a linear sequence of phases, with each phase completed before
moving on to the next one. The phases typically include requirements gathering, design,
implementation, testing, and maintenance.

One of the advantages of the waterfall methodology is its predictability. Since the
requirements are gathered upfront and the phases are completed in a specific order, it is easier to
estimate the time and cost of a project. This makes it ideal for large, complex projects with well-
defined and stable requirements [6-8].

However, the waterfall methodology has several disadvantages. One of the major
drawbacks is its inflexibility. Once a phase is completed, it cannot be revisited, which can lead
to problems if changes are needed later in the project. This can lead to delays and cost overruns
[1-10].

Additionally, the waterfall methodology does not provide much opportunity for customer
feedback until the testing phase, which can lead to misinterpretation of requirements and
dissatisfaction with the final product.

Several studies have compared the effectiveness of the waterfall methodology with other
methodologies. A study [10] compared the waterfall methodology with the agile methodology
and found that the waterfall methodology was less effective in managing projects with changing
requirements.

Another studies [11-15] found that the waterfall methodology was effective in managing
large, complex projects with well-defined requirements. However, in studies also noted that the
methodology was less effective in managing projects with uncertain requirements.

The waterfall methodology is a popular approach to software development, particularly for
large, complex projects with stable requirements. However, its inflexibility and lack of customer
feedback can lead to problems in projects with changing requirements or uncertain scope. The
choice of methodology depends on the specific needs and requirements of the project.

This approach typically involves several meetings throughout the project to ensure that
each phase is completed successfully. Here are some of the typical meetings in the Waterfall
software development methodology [8]:

¢ Requirements Gathering Meeting: In this meeting, the project stakeholders (including
the client, product owners, and project managers) meet to define and document the
project requirements. This includes identifying the project scope, goals, and
deliverables.

o Design Meeting: In this meeting, the software architects and designers meet to create a
high-level design of the system, including the software architecture, user interface
design, and database schema.

o Development Meeting: In this meeting, the software developers meet to implement the
design and create the software code. The team will typically discuss coding standards,
version control, and testing methodologies.

e Testing Meeting: In this meeting, the quality assurance team meets to test the software
and ensure that it meets the project requirements. This includes identifying any bugs or
issues that need to be fixed before the software is released.
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o Deployment Meeting: In this meeting, the project team meets to plan the deployment
of the software. This includes identifying the deployment environment, creating a
deployment plan, and testing the deployment process.

e Maintenance Meeting: In this meeting, the project team meets to discuss ongoing
maintenance and support of the software. This includes identifying any issues that need
to be addressed and planning for future updates and enhancements.

These meetings are typically scheduled at the beginning of the project and occur at regular
intervals throughout the development process. The purpose of these meetings is to ensure that
each phase of the project is completed successfully and that the software meets the project
requirements.

Agile methodology, on the other hand, is an iterative and incremental approach that
emphasizes flexibility and adaptability [7-11]. It involves breaking down a project into smaller
parts and working on them in short cycles called sprints. The agile methodology is suitable for
projects with changing requirements or uncertain scope.

Scrum and Kanban are two popular software development methodologies that are often
used in agile software development.

Scrum is an iterative and incremental approach that emphasizes collaboration, flexibility,
and continuous improvement. It involves breaking down a project into smaller parts called
sprints, with each sprint lasting one to four weeks. During each sprint, the team focuses on
delivering a working product increment that meets the customer's needs [11-15].

One of the advantages of Scrum is its flexibility. The methodology allows for changes in
requirements, and the team can adjust their work accordingly. Additionally, Scrum emphasizes
teamwork and collaboration, which can lead to better communication and a more cohesive team.

Kanban is another agile methodology that emphasizes continuous delivery and
improvement. Kanban involves visualizing the workflow and limiting work in progress to avoid
bottlenecks. The approach also involves measuring and analyzing the flow of work to identify
areas for improvement [15].

Like Scrum, Kanban is its flexible approach. The methodology allows for changes in
requirements, and work can be added or removed from the backlog as needed. Additionally,
Kanban emphasizes visual management, which can lead to better communication and a clearer
understanding of the work being done.

Several studies have compared the effectiveness of Scrum and Kanban. A study [15-20]
found that Scrum was more effective than Kanban in managing large, complex projects.
However, the study also noted that Kanban was more effective in managing smaller, less
complex projects.

Another study [21] found that both Scrum and Kanban were effective in managing software
development projects. The study found that the choice of methodology depended on the specific
needs and requirements of the project.

Both Scrum and Kanban are popular software development approaches that are often used
in agile software development. The choice of methodology depends on the specific needs and
requirements of the project. Scrum may be more suitable for large, complex projects, while
Kanban may be more suitable for smaller, less complex projects [22-30].

Here are some of the typical meetings in the Agile software development methodology
[21]:

e  Sprint Planning Meeting: In this meeting, the project team meets to plan the work for
the upcoming sprint. This includes selecting the items from the product backlog that
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will be worked on during the sprint, defining the sprint goal, and creating a plan for
how the work will be accomplished.

o Daily Stand-Up Meeting: Also called a daily scrum, this is a brief meeting held every
day during the sprint. Each team member gives a brief update on their progress since
the last meeting, including any challenges or roadblocks they are facing. The goal of
this meeting is to keep everyone on the same page and identify any issues early on.

e Sprint Review Meeting: At the end of each sprint, the project team meets to review the
work that was completed during the sprint. The team demos the working software to
stakeholders and discusses what went well and what could be improved. This feedback
is used to inform the next sprint planning meeting.

e  Sprint Retrospective Meeting: Also called a retro, this is a meeting held after the sprint
review to reflect on the sprint and identify areas for improvement. The team discusses
what went well, what didn't go well, and what changes can be made to improve the
process for the next sprint.

o Backlog Refinement Meeting: In this meeting, the project team meets to review and
refine the product backlog. This includes adding new items, re-prioritizing existing
items, and breaking down larger items into smaller, more manageable tasks.

These meetings are typically held at regular intervals throughout the project and are
designed to encourage collaboration, feedback, and continuous improvement. The Agile
methodology values communication and flexibility, and these meetings are a key part of that
approach.

Some studies have compared the effectiveness of agile and waterfall methodologies. A
study [29] found that the waterfall model was effective in managing large-scale projects with
stable requirements. However, the model was less effective in managing projects with changing
requirements.
On the other hand, a study [10] found that the agile methodology was effective in managing
projects with changing requirements. The study found that the agile methodology enabled teams
to respond quickly to changes in requirements and deliver software that met the customer's needs.
Other studies have also compared the effectiveness of agile and waterfall approaches in
specific contexts. For example, a study by [29] compared the effectiveness of agile and waterfall
methodologies in small software development teams. The study found that agile methodology
was more effective in managing small software development teams.
There are many other software development approaches that exist besides Waterfall,
Scrum, and Kanban. Here are a few examples [29]:
1. Lean Software Development: This methodology emphasizes delivering value to the
customer and eliminating waste in the development process.

2. Extreme Programming (XP): XP is an agile methodology that emphasizes teamwork,
frequent releases, and continuous testing.

3. Feature Driven Development (FDD): FDD is an iterative and incremental approach that
emphasizes the development of specific features or functionality.

4. Rapid Application Development (RAD): RAD is a fast-paced methodology that
emphasizes prototyping and iterative development.

5. Crystal: Crystal is a family of methodologies that emphasizes flexibility and adapting
to the specific needs of the project.
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These are just a few examples of the many software development methodologies and
approaches that exist. Software development methodologies play a crucial role in managing
software development projects. Both agile and waterfall approaches have their advantages and
disadvantages and are suitable for different types of projects. [29-37]

Unpredicted consequences caused by Invasion.

The invasion of the Russian Federation into Ukraine in 2014 caused many unpredicted
circumstances for software developers in Ukraine. These circumstances included disruptions in
the political and economic environments, as well as challenges related to infrastructure and
security.

One of the primary impacts on software developers was the disruption to the political and
economic environment. The annexation of Crimea and the ongoing conflict in eastern Ukraine
led to a loss of foreign investment, which affected the software industry. This led to reduced
funding for startups, which in turn impacted the availability of new projects and job opportunities
for software developers.

Infrastructure was another area that was impacted by the invasion. The conflict resulted in
the destruction of key infrastructure such as power plants and telecommunication networks. This
made it difficult for software developers to access essential resources such as electricity, internet
connectivity, and server infrastructure. Furthermore, the disruption in transportation and logistics
made it difficult to deliver software products to clients.

Security was also a major concern for software developers in Ukraine. The invasion created
an unstable environment with an increased risk of cyber-attacks, espionage, and sabotage. This
led to increased security measures being implemented, which impacted the development process
by increasing the time and resources needed to ensure the security of software products.

Listed factors above impacted the software industry and made it difficult for software
developers to access essential resources and deliver software products to clients.

Impact of blackout.

A blackout caused by the Russian invasion of Ukraine, which results in a lack of electricity
and internet connection, had a significant impact on all software development approaches, as
they heavily rely on technology and digital communication.

Lack of electricity cause significant impact on waterfall, scrum, and kanban software
development approaches, as they all require a steady and reliable power supply.

Waterfall methodology, which follows a sequential process, involves different teams
working on specific stages of the development process, from requirements gathering to testing
and deployment. The lack of electricity cause delays and interruptions in the work of each team,
leading to missed deadlines and reduced efficiency. In addition, Waterfall, being a traditional
methodology, relies heavily on documentation, and a lack of internet connection made it
impossible to access or update the necessary documents.

Scrum methodology, which emphasizes iterative development, relies on daily meetings and
frequent communication between team members. Without electricity, team members were not
able to access the necessary digital tools, such as project management software, to share updates
and track progress, which leads to miscommunication and decreased productivity.

Similarly, Kanban methodology, which focuses on visualizing and optimizing workflows,
heavily relies on electronic boards and digital tools for task management and tracking. A lack of
electricity or internet connection cause interruptions in the flow of work and make it challenging
to keep track of tasks and progress.
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In summary, lack of electricity and internet connection significantly impact software
development methodologies that rely heavily on technology and digital tools. Comparing aspects
of agile and waterfall model under blackout circumstances is presented in Table 1. It causes
delays, interruptions, miscommunication, and decreased productivity, making it challenging to
meet project deadlines and deliver high-quality software. To mitigate the impact, teams were
establishing contingency plans for working offline, such as setting up backup communication
channels or using physical Kanban boards. On other hand software development companies was
searching for independent power sources such as personal power generators which use fuel and
satellite internet connection. Other solution was conducting meetings according with blackout
plan provided by electricity suppliers. However, the impact on productivity and quality was still
significant.

Table 1. Comparison of different aspects of agile (scrum, kanban) and waterfall approaches for software
development under consequences of blackout.

Aspects Agile (scrum, kanban) Waterfall

Medium impact, approach
doesn’t require everyday
meeting

Frequent regular meetings High impact, approach
requires daily meeting

High impact if blackout is
during ‘Requirements
Analysis’ and  ‘System
design’ phases. Low impact
for ‘Implementation’ and
‘Testing’ phases.

Requirements gathering and | Medium impact, approach
clarification requires grooming meeting,
review, and retrospective

Low impact for phases
‘Implementation’ and
‘Testing’

Team communication Medium impact, this
approach requires regular
customer  feedback that
should be discussed within a | High impact for phase
team ‘Maintenance’

Impact of air alarm.

An air alarm, which signals the possible approach of enemy aircraft, significantly impact
on software development methodologies such as waterfall, kanban, and scrum during the Russian
invasion of Ukraine used by software development teams at Ukraine.

Waterfall methodology involves different teams working on specific stages of the
development process. An air alarm cause interruptions and delays in the work of each team,
leading to missed deadlines and reduced efficiency. The safety of team members is also a
concern, as they need to evacuate the building or take cover during an air raid.
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Kanban methodology, which focuses on visualizing and optimizing workflows, also was
impacted by an air alarm. Team members needed to stop work and seek shelter, causing delays
in task completion and potentially impacting the flow of work.

Similarly, Scrum methodology, which emphasizes iterative development, relies on daily
meetings and frequent communication between team members. An air alarm disrupt
communication, leading to miscommunication and decreased productivity. Team members also
need to evacuate the building, leading to delays in completing tasks and potentially impacting
sprint goals.

An air alarm significantly impacts software development approaches during a crisis such
as the Russian invasion of Ukraine. It causes delays, interruptions, miscommunication, and
decreased productivity, making it challenging to meet project deadlines and deliver high-quality
software. The safety of team members is also a concern, and appropriate safety measures should
be taken to ensure their well-being.

How does blackout impact on continuous integration and continuous delivery in terms
of software development?

The lack of electricity and internet have a significant impact on continuous integration and
continuous delivery (CI/CD) in software development.

Continuous integration refers to the practice of regularly merging code changes into a
shared repository and ensuring that the integrated code builds and runs successfully. Continuous
delivery refers to the process of continuously developing, testing, and deploying software
changes to production.

Here are some ways that the lack of electricity and internet impact CI/CD in software
development:

1. Slower development cycles: Without reliable electricity and internet access, software
developers was unable to work efficiently, leading to slower development cycles. This
results in missed deadlines and delayed releases.

2. Reduced collaboration: CI/CD relies on collaboration among team members to ensure
that code changes are integrated correctly and tested thoroughly. A lack of electricity
and internet access limit communication and collaboration among team members,
making it harder to maintain the continuous integration and delivery process.

3. Increased risk of errors: Without a reliable power supply and internet access, developers
had to work on local systems or with limited resources, which increase the risk of errors
and bugs in the code.

4. Limited access to cloud services: Many CI/CD tools and services are hosted on cloud
platforms, which require reliable internet access. Without a stable internet connection,
developers was not able to use these services, which impact the efficiency and
effectiveness of the CI/CD process.

The lack of electricity and internet had a significant impact on the efficiency, speed, and
reliability of continuous integration and continuous development and delivery in software
development.

To mitigate these challenges, developers was able to adopt alternative strategies, such as
working offline and using local testing environments, until reliable electricity and internet access
was restored.
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Conclusion.

The article discusses the impact of a recent blackout caused by the Russian invasion of
Ukraine on software development methodologies that rely heavily on technology and digital
communication. Specifically, the article compares the impact on Waterfall, Scrum, and Kanban
methodologies, which are commonly used by software development teams in Ukraine.

Waterfall methodology is a traditional approach that follows a sequential process, involving
different teams working on specific stages of the development process, from requirements
gathering to testing and deployment. The lack of electricity caused by the blackout led to delays
and interruptions in the work of each team, resulting in missed deadlines and reduced efficiency.
Additionally, Waterfall methodology relies heavily on documentation, and a lack of internet
connection made it impossible to access or update the necessary documents.

Scrum methodology, which emphasizes iterative development, relies on daily meetings and
frequent communication between team members. Without electricity, team members were not
able to access the necessary digital tools, such as project management software, to share updates
and track progress, which led to miscommunication and decreased productivity.

Similarly, Kanban methodology, which focuses on visualizing and optimizing workflows,
heavily relies on electronic boards and digital tools for task management and tracking. The lack
of electricity or internet connection caused interruptions in the flow of work, making it
challenging to keep track of tasks and progress.

Overall, the lack of electricity and internet connection had a significant impact on software
development methodologies that rely heavily on technology and digital tools. Teams had to
establish contingency plans for working offline, such as setting up backup communication
channels or using physical Kanban boards. Additionally, software development companies were
searching for independent power sources such as personal power generators that use fuel and
satellite internet connections. Another solution was conducting meetings according to a blackout
plan provided by electricity suppliers. However, the impact on productivity and quality was still
significant.

In addition to the blackout, the article discusses the impact of an air alarm on software
development methodologies during the Russian invasion of Ukraine. An air alarm signals the
possible approach of enemy aircraft and requires team members to evacuate the building or take
cover. This significantly impacted Waterfall, Kanban, and Scrum methodologies, as team
members were forced to stop work and seek shelter, causing delays in task completion and
potentially impacting the flow of work. The safety of team members is also a concern during
such situations, and appropriate safety measures should be taken to ensure their well-being.

In summary, the article highlights the importance of contingency planning and safety
measures during crisis situations that can significantly impact software development
methodologies. It also emphasizes the need for software development companies to have
independent power sources and alternative communication channels in place to mitigate the
impact of blackouts and other similar situations.
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MOPIBHSIHHS BUKOPUCTAHHS AGILE, WATERFALL, TA IHIIUX IIJIXO/IB
JI0 PO3POBKH MPOT'PAMHOI'O 3ABE3IEYEHHS B YMOBAX HECTABLJIbHOI
CUTYAIIIi, CTBOPEHII BTOPTHEHHSM POCICBKOI ®EJEPAIIIL B
YKPAIHY.
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VY naHii cTaTTi 3MiHCHIOETHCS KOMITAPATHBHUH aHai3 BUKOPHUCTaHHS miaxoxaiB Agile, Waterfall
Ta IHIIMX METOMOJIOTI Po3poOKH MporpaMHOro 3a0e3neyeHHs] B yMOBaxX HECTAOUIbHOI CUTYaIlii,
[0 BUHHKJIA Yepe3 pociiickke BTOPTHEHHS B YkpaiHy. JlocmimkeHHs 6a3yeThcs HA OMUTYBaHHI
KOMaH/ po3pOOHHUKIB IIPOrPaMHOro 3a0e3MeyYeHHs, SKi 3a3HaU BIUTUBY L€l KpU3M.
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ABTOpH CTaTTi pO3IIIIAIOTH, K Pi3HI KOMaHIM PO3POOHUKIB agaNTyBald CBOI MIIXOIH IO
PO3pOOKH IPOrpaMHOro 3a0€3IIeUYeHHS B YMOBaxX KpHU30BOi cutyailii. [lopiBHIOIOTECS eheKTHBHICTD
Agile Ta Waterfall mimxonie B ymMoBax IUIaHOBHX BiJKIIIOUEHb eJEKTpoeHeprii, poboru 6e3
MOCTITHOTO 1HTEpHET 3’€JHAaHHSI Ta HemnepeAdauyBaHMX TMOBITPSHUX TPHUBOT. BuIinsioThecs
MepeBary Ta HeJOMKK KOKHOT 3 HUX. Oco0nuBy yBary npuaiiserscs Agile miaxomy 1o po3poOku
MPOTPaMHOTr0 3a0e3MEUeHHs OCKUIbKM caMe BiH SIBISETHCS HAHOLIBLI TMOIIMPEHHUM Cepen
Vkpaincokux IT komana.

Pe3ynpraTtét bOr0 MOCTIKEHHS MOXKYTh BHSBHUTHCS KOPHUCHHMH JUII KOMaH][ PO3POOHUKIB
MIPOrpaMHOTO 3a0e3MedeHHs, sIKi MOXKYTh CTHKHYTHCS 3 MOAIOHOI0 KpH30I0 B MailOyTHhOMY. B
CTaTTi HATAFOTHCS PEKOMEH/IAILIT, SIKi IOTIOMOXKYTh KOMaHIaM 3pO3yMiTH, SKHHI MiIX11 10 pO3pOoOKH
MPOTPaMHOI0 3a0e3MeUCHHS MOXKe OyTH OLTbII e(EKTHBHUAM Ta aJIaNTOBAHUM JIO HECTAOLTbHHUX
YMOB.

Taxwii aHaJi3 BaYKIMBUH, OCKUJIBKH OMIOMArae 3po3yMiTH, SIKi 3MiHH B METOOJIOT1 pO3pOOKH
MOXYTh OYTH KOPHUCHHMH B TEpiOOU KPH3H, KOJW CTaHAAPTHI YMOBH POOOTH MOXYTb OyTH
nopymieHi. OTpuMaHi BHCHOBKM MOXYTh CTaTH OCHOBOIO IS MOJAIBLIOIO BIOCKOHAJICHHS
IIXOIB 10 pO3pOOKH MPOrpaMHOTo 3a0e3MEeUEHHS B yMOBaX IeOIOJITHIHNX HeOe3IeK.

Kmiouoei cnosa: agile, waterfall, po3poOka mporpaMHoro 3a0e3neueHHs, HecTabiIbHa CUTYaIlis,
KpH3a, BiliHa B YKpaiHi.
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