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Abstract: DevOps is most popular conceptual 

research for integration and to build a bridge of 

operational implementation and development review 

for frameworks of information systems. The current 

modern developed IT firms face various challenges to 

meet those requirements to implement infrastructural 

software system and to maintain the quality. DevOps 

is an modern approach that integrates the most 

traditional roles of software and works to improve the 

communication to enhance the development 

frequency rate and to stabilize the quality of software. 

This work will show how DevOps actually were on 

track to set their individual rules, tools and elaborates 

to creates more efficient ways to track the upcoming 

and with current existing challenges which are related 

to software development and to maintain its main 

purpose with most of its operational leads. DevOps is 

by default a model/framework that integrates 

practices and tools which can help to show the core 

values. This work can say DevOps are being an ideal 

amalgamation of existing developed model and tools 

which exaggerate the beliefs of DevOps. 

Index Terms: framework, infrastructure, 

integration ,collaboration. 

 

Introduction 

In software industry, development and 

operations often are in conflict while deployment. 

DevOps came to address this issue  and bridge the 

gap between developers and operations manpower. 

The word/term DevOps is widely used these days, 

and many different ways of content are associated 

with it. DevOps is a IT/software development 

approach that advocates broadcast, collaboration and 

integration between software developers and 

operations teams to solve major issues, such as fear 

of change and risky deployment. The time stress 

often causes the issues between development and 

operations teams. Typically, a new software/IT  

release must be deployed immediately. Another 

scenario in response, developers or operations team 

stops communication and do not offer any help, or 

they do not react immediately when the system 

crashes. This situation often leads to a blame game 

where each side accuses the other of causing the 

problem. DevOps can help to avoid or mitigate the 

problems that our software industry faces today [1]–

[3].  

The software development process models used in 

the IT industry follows a common infrastructure used 

to structure, plan and control the incremental process 
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of developing an information system in an efficient 

and productive way. There are number of software 

development life cycle methods defined and designed 

to be practiced during the IT/software development 

approach. Each approach model follows a series of 

steps unique to its type, ensuring success in the 

process of software development. Traditional 

software development life cycle. models are 

Waterfall Model, Iterative Model, Spiral Model, V-

Model, Big-Bang Model. In 2001 Agile was 

introduced to the industry and companies used to 

practice agile concepts such as Scrum, Kanban. Few 

years ago industry introduced DevOps which was an 

improved version of Agile focusing on operational 

aspects. 

DevOps is a set of methods in which developers and 

operations communicate and collaborate to deliver 

software and services rapidly, reliably and with 

higher quality. The word ‘DevOps’ has come up with 

Dev from Developers and Ops from Operation. 

DevOps is sharing of tasks and responsibilities within 

a team empowered with full accountability of their 

service and its underlying technology stack; from 

development, to deployment and support. 

In a DevOps environment, cross functionality, shared 

responsibilities and trust are promoted. DevOps 

essentially extends the continuous development goals 

of the agile movement to continuous integration and 

release. In order to accommodate continuous 

releases, DevOps encourages automation of the 

change, configuration and release processes. 

Background and related work: 

SDLC: Software Development Life Cycle (SDLC) is 

a conceptual model used to describe a process of 

planning, designing, testing and deploying. Different 

methodologies exist in the industry to manage SDLC. 

The Agile methodology has introduced in response to 

the draw backs of the rigid plan driven process 

models (such as Waterfall, RUP, etc.) and for other 

resistant methodologies. The Agile methodology is 

an approach to project management, typically used in 

software development. The software development 

market has shown a rapid growth with un-predictions 

and fast changing. The reasoning behind the rapid 

changes are client requirements and change requests 

addressed in positive manner. This has been 

addressed by agile development and most companies 

have moved to agile development in order to enable 

frequent releases with higher customer satisfaction. 

Though most companies followed agile practices, 

there were a few 

companies that used certain agile practices to 

minimize the bottlenecks on the existing process. 

Companies such as IBM, Facebook and Microsoft 

started their own development in Continuous 

Deployment. As per Claps, Svensson, & Aurum [2] 

Continuous Deployment is not an easy task since 

there is significant impact to the system stability. 

However, Continuous Deployment creates new 

businesses and also new challenges to software 

companies 

DevOps: DevOps is a mix of patterns intended to 

improve collaboration between development and 

operations. DevOps addresses shared goals and 

incentives as well as shared processes and tools. 

Because of the natural conflicts among different 

groups, shared goals and incentives may not always 

be achievable. However, they should at least be 

aligned with one another.” [3]. Main goal of the 
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DevOps is to identify and eliminate the gaps between 

the Development team and Operations team. 

Software developments professionals often tend to 

come with an outlook where product change is what 

they are mandated to accomplish. The main goals of 

DevOps have identified in [4] as following: 

1. Deliver measurable business value through 

continuous and high-quality service delivery 

[4]. 

2.  Emphasize simplicity and agility in all 

areas, including technology, process and 

human factors 

[4]. 

     3.  Breakdown barriers between development and 

operations by enabling trust and shared ownership 

,supporting innovation and encouraging collaboration 

[4]. 

     4. Manage dynamic compliance - access/sharing 

laws are changing [4]. 

This work  has described the division between 

following sections when practice DevOps 

1. Security compliance and IT 

2. Development and Quality Assurance 

3. Marketing and IT 

4. Business goals and IT delivery 

Behr and Kim of this work [5] have noted that 

DevOps implicitly does not mean that everything will 

be 

worked perfectly with frequent deliveries, stable 

platforms and business IT alignment. It is important 

to collaborate in place everybody can give their best 

contribution to resolve problems and support the 

business 

State of DevOps Report 2016 has identified that 

DevOps has improved organization’s performance, 

revenues and profitability. DevOps teams have 

increased from 16% in 2014 to 19% in 2015 then 

22% in 2016. High performing companies have 

deployed 200 times more frequently than low 

performers along with 2,555 times faster lead times. 

Large companies such as Amazon, Netflix have 

deployed changes thousands of times per day. These 

facts imply why companies have moved to practice 

DevOps [6]. 

Cams Framework: The CAMS Model has created 

by DevOps pioneers John Willis and Damon Edward. 

It stands for Culture, Automation, Measurement, and 

Sharing. CAMS model has become the model set of 

values used by many DevOps practitioners. They are 

the four fundamental and mutually reinforcing 

values to bring to a DevOps implementation [7]. 

Culture is the most important entity, which needed to 

setup prior to implementing DevOps in any 

environment, where teams work together and share 

the responsibility for the end users of their 

application. It does not only encourage the adoption 

of agile practices in operations work but also allows 

developers to learn from real world Ops experience 

and starts a mutual knowledge exchange that break 

down the walls between teams [8]. Automation is a 

key enabler for DevOps adoption. The right people, 

process and tools are needed to create an automation 

framework for DevOps [7]. Operations and testing 

teams usually have a good understanding about 

application performance. Hence, they need to educate 

developers about importance of maintaining 

application performance in large-scale environments 

under heavy load. Providing automated mechanisms 

to monitor performance in all environments, from CI 
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and test environments to the actual production 

deployment, allows the shared language of 

performance to be spoken [8]. Measurements such as 

business KPIs, system metrics, and application 

behavior have to be open, transparent, accessible, 

consumable meaningful, and able to be visualized in 

an ad hoc manner by all constituents of the DevOps 

model [7]. With performance aspects being covered 

in earlier testing stages, performance engineers on 

testing teams have time to focus on large-scale load 

tests in production-like environments [8]. Sharing the 

tools, discoveries, and lessons with others are critical 

success factors of any organization [7]. Sharing of 

ideas and problems is the heart of collaboration; it is 

at the heart of DevOps, too. In DevOps, users must 

expect to see a high premium placed on openness and 

transparency. 

Software Quality: Quality is the most important 

factor for customer satisfaction and business growth. 

Quality of the software is measured by software 

quality characteristics. Software quality 

characteristics are a set of attributes of a software 

product by which its quality is described and 

evaluated. ISO 9126 is an International standard for 

the evaluation of software quality. The ISO 9126 

software quality model identifies six main quality 

characteristics, namely Functionality, Reliability, 

Usability, Efficiency, Maintainability and Portability. 

Main characteristics are subdivided into twenty seven 

sub characteristics for internal and external quality 

[9]. Quality is important for customer satisfaction. 

Companies need to have an approach align with 

DevOps to improve the quality. Continuous testing 

and continuous quality monitoring are completely 

connected to continuous development, continuous 

build and continuous deployment process. It is 

important to consider Test Driven Development 

(TDD) and Behavior Driven Development (BDD), 

which enable common shared understanding of the 

expected operations and functionality of the 

application among all team members (users, 

developers, testers and operations). Quality is not the 

responsibility of the Quality Assurance (QA) team 

alone; everyone needs to be responsible for the piece 

of quality. It is important to consider quality coverage 

by putting validation checks and create test cases 

based on the objective rules. It is really important to 

implement metrics to manage QA efficiency such as 

iteration performance, release quality which 

measures defect leakage, number of high severity 

defects, number of features delivered [10]. 

Evaluating the Impact of DevOps Practice in Sri 

Lankan 

Software Development research paper has identified 

that Sri Lankan companies has successfully adjust to 

DevOps environment. Also there is an improvement 

in responsiveness to business needs, agility to new 

technologies and quality of the process after starting 

DevOps [11]. 

 

A proposed Model : A unified DevOps 

model(UDOM):  

In this section we proposed a Unified DevOps Model 

(UDOM) to unify DevOps processes, terminology, 

concepts, patterns, cultures, and tools. UDOM 

includes three sub-models that are 

1) Application and data model - ‘what’ 

2) Workflow execution model - ‘how’ 

3) Infrastructure model - ‘where’ 
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Application and Data Model: Application data 

modeling is a collection of the techniques and tools 

used to translate the complex system designs into 

easily understood representations of the data flows 

and processes. The proposed application model is 

expressed diagrammatically in Figure 1. It allows the 

developers and operators to define the functional and 

nonfunctional requirements collaboratively according 

to FURPS model. When nonfunctional issues are 

addressed in the early stages, developers can write 

code to meet those requirements. It actually reduced 

the cost. In the plan, developers review the 

commitments and leverage information within 

organization then they estimate the resources, effort, 

and schedule with incorporating the knowledge of 

individuals  groups in the decision making process 

and gaining their support for the commitments made. 

In development phase, developers concentrate on 

new features to be developed and write source for 

solutions that implements these features. Then 

collaboratively, other developer  ‘peer reviews’ the 

code to find and fix mistakes overlooked in the early 

stages to avoid problems later on. Peer review [9] is 

systematic examination of code to find and fix errors 

overlooked in the early stages, improving both the 

overall quality of software and the developers’ skills. 

Testing is a significant turning point between 

development and IT operations, and it is important to 

start it as early as possible. In this phase tester will 

typically need to: 

• Setup testing environment: build the machinery, the 

services, virtualization and test lab management 

tools; 

• Identify testing strategy: this includes the testing 

objective, methods of testing new functions, roles and 

responsibilities, total time and resources required for 

the project; 

• Fast feedback: rapid and continuous feedback allow 

the team forward continuously and assist in test the 

project quickly. 

Releases are planed as follow: 

• Management all releases in a spreadsheet updated 

through face-to-face meetings 

• Definition of policies for differing release types (i.e. 

Major, Minor, Emergency). 

• Provisioning Infrastructure and middleware 

similarly.  

• Definition of workflow and approvals for moving 

releases through environments. 

• Planning and publication of release content, dates 

and success criteria. 

• Analyzing the impact of change among releases; 

• Identify the relationship between releases of 

multiple applications. 

Workflow Execution model: Workflow execution 

model provides how to configure and execute 

workflow elements [10]. lt help the IT companies to 

organize their work flow and to monitor the progress, 

as well as it keeps accurate timesheet records to 

record the start and end time of tasks. Our workflow 

model is divided into four quarters as shown in 

Figure 2. Each quarter includes. 

1. Workflow purpose: 
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• Workflow steps; 

• Workflow step evaluation process; 

• Workflow participants. 

1) First Quarter- Software Plan workflows: The 

purpose of this workflow is review the commitments 

and leverage information within organization, and 

then estimate the resources, effort, and schedule. The 

participants of this workflow are: developers, 

operations team, and stockholders; everyone can 

equally contribute. The workflow steps include: 

• Reviewed the commitments and leverage 

information within organization; 

• Estimation the resources, effort, and schedule; 

• Evaluation the plan formally with feasibility and 

acceptability to stakeholders; 

• Bases for the fine-grained plan for the next iteration 

(the iteration plan). 

2) Second Quarter- Software development 

workflows: The purpose of this workflow detail is to 

create the artifacts and enclosures of the Software  

components. The participants of this workflow are 

developers and operation team, where they defined 

the functional and non-functional  requirements 

collaboratively according to FURPS model and then 

the other workflow steps are implemented as follow: 

• Concentration on new features to be developed; 

• Write the source solution that implements these 

features; 

• Review the code to find and fix mistakes 

collaboratively by other developer (peer-reviewer). 

3) Third Quarter - Testing: The purpose of this 

workflow is to verify and validate that a software 

application meets the business requirements that 

identified in early stages. The participants of this 

work flow are: Testers, QA, developers, and 

stockholders. The workflow steps include: 

• Setup the test environments; 
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• Identify testing strategy; 

• Detection the flaws, and errors in the application 

code that must be fixed; 

• Send continuous feedback. 

The evaluation of this workflow is conducted 

cooperatively with stakeholders to verify and validate 

the quality of the product or service under test.  

4) Fourth Quarter - Continuous Release: The goals of 

this workflow detail is to plan, manage, execute and 

control the release schedule and track a release 

through every stage of the delivery life-cycle to 

ensure production worthiness. Each one in work team 

is responsible for the delivery process. The workflow 

steps include: 

• Identifying release dependencies: Form start-to-end, 

easily to identify and track a release dependencies 

(users’ stories) that either has a predecessor or a 

successor; 

• Identifying release plan and track: Map 

applications, assign features to releases, break down 

features into stories, assign stories to iterations and 

start monitoring progress. 

• Stable-Stable easier release days: Build an 

executable deployment plan that smoothly notifies 

the team of the work to do, and triggers automated 

tasks while indicating to current status that everyone 

can see. 

• Accommodate more releases: Set-up more 

templates visibility with auto-rules to accommodate a 

growing number of release that mitigates risk. 

• Multi-Application Continuous Delivery: Identify 

automatically the relationship between releases of 

multiple applications. 

 

Infrastructure model:  

 Our infrastructure model aims to simplify and 

provide the full control over infrastructure. It builds 

based on Infrastructure Optimization model [11] and 

Infrastructure Maturity Model. As shown in Figure 3, 

infrastructure model includes six optimization levels: 

Basic, standardized, rationalized, virtualized, service-

based and code-based. 

1) Basic IT Infrastructure: This level is characterized 

by manual, localized business processes; minimum of 

central control; complex management, and 

nonexistent or unenforced IT policies standards for 

security, backup, deployment, compliance, and other 

common IT requirements. In this level, the detailed 

information about infrastructure and platform is not 

available and therefor, 

it is impossible to follow any tactics for the purpose 

of improvement. 

2) Standardized IT Infrastructure: This level provides 

controls through the use of standards and policies to 

manage desktops and servers. For example, 

Microsoft’s Infrastructure Optimization Model 

allows for the management of the network resources, 

security policies, and access control using Active 

Directory Domain Services (ADDS). 

3) Rationalized IT Infrastructure: This level aims to 

rationalize the costs involved in managing desktops 

and servers are at their lowest and where processes 

and policies have matured to begin playing a large 
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role in supporting and expanding the business. 

Security and safety policies are now proactive and 

responding to threats and risks are rapid and 

controlled. 

4) Virtualized IT Infrastructure This level aims to 

reduce the effort and cost of deploying and 

maintaining desktops and applications and resolve 

application compatibility issues that can make 

traditional deployment difficult and time-consuming . 

 

5) Infrastructure as a Service (IaaS): This level offers 

high automation control, where an organization 

outsources the equipment used to support operations, 

including storage, hardware, servers and networking 

components are owned and hosted by a service 

provider. The client typically pays on a per-use basis. 

 6) Based-Script IT Infrastructure: This level 

introduces extreme control based-script environments 

from start-to end, through installing an operating 

system, installing and configuring servers on 

instances, configuring how the instances and software 

communicate with one another, and much more. By 

scripting infrastructure, it would have full control to 

scale up and down without any additional effort. 

 

 

 

Conclusion 

Due to the rapid development and high 

competitiveness in IT industry, software developers 

are pressured to quickly complete and release new 

code. On the other side, operators aim to update and 

keep production systems stable at all times. This 

paper proposes a Unified DevOps Model (UDOM) in 
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order to overcome the development-operations 

barrier. UDOM includes three sub-models: 

application and data model, workflow execution 

model and infrastructure model. UDOM unifies 

DevOps processes, terminology, concepts, patterns, 

cultures, and tools. 
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