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Abstract 

In today’s fast paced marketplace, the demand for product quality and incremental updates is continually 
increasing. Competing industry goals such as rapid feature development and continual deployment create an 
environment where release management and risk mitigation can become tenuous.  

DevOps – a contraction of “Development and Operations" – allows companies to unify the two facets of an 
organization’s technology department.  This white paper discusses how DevOps allows companies 
developing complex systems to integrate their development, testing and deployment processes. 

_____________________________________________________________________________________________________________________________ 

This white paper is based on a webcast presentation to the Global Rational User Community by Mathew 

Clement and Scott Pecnik from PacGenesis and Jim Sullivan from Arcisphere Technologies. The webcast was 

entitled Increasing Product Quality through DevOps. 
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DevOps: An Introduction 

 

DevOps is a term that was formed from the contraction of two words, Development and Operations; its 

origins can be traced back to a series of DevOp Days held at a conference in Belgium in 2009. The goal of the 

conference was to bring Development and Operations together; this is still an annual event today.  

The DevOps concept was developed around a growing interdependence between IT Operations and software 

development. Since then the primary focus has been on the Development side of the equation—creating 

tools, architectures and technologies that could accelerate and enhance development time. What has now 

become clear is that this has created a lack of balance when it comes to the Operations side.  

DevOps, in many circles, is associated with lean start-up methodologies. These ideas can be traced back to 

‘Just in Time’ manufacturing pioneered by Toyota in the 1980s. The success that they and other companies 

had with ‘Just in Time’ was a testament to its value and became somewhat of a guiding force behind trying to 

apply these principles to the software industry.  

Sometimes, when defining what something is, talking about what it’s not, is easier. DevOps is not a job or a 

position; you cannot be a DevOp. DevOps is a descriptive word rather than an objective word. It’s not a 

straightforward mix of Developer and Operations’ roles as the name might suggest.  
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The above diagram enumerates some common DevOps definitions. Wikipedia defines DevOps as: “a process 

that stresses communication and collaboration and aims to help an organization rapidly produce software 

products and services.” Gartner calls it: “a movement born of the need to improve IT Service delivery agility.” 

Agileweboperations.com takes a more straightforward approach and says that: “DevOps is an approach to 

bridge the gap between agile software development and operations.”  

In 2009, Mike Liu, DevOps Engineer at Marin Software, wrote an article about Services Oriented 

Architecture. His article notes: “SOA is not a technology, but only a style of architecture or an approach to 

building software products.” This similar vein of thinking could be taken with DevOps; it’s not a concrete 

thing that you can point to, but rather a style of problem solving. Those familiar with Agile can use the 

analogy that DevOps is to Operations what Agile is to Development.  
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DevOps vs Agile 

 

In today’s development community, Agile has become a widely accepted development methodology. When 

considering the Development role, it fits well into the Agile paradigm. Developers are focused on creating 

change—adding and modifying features—while Operations traditionally do things differently. In many 

organizations, an Operations process is fairly static. Operations processes are focused on providing enhanced 

service, valuing stability and consistency over change. 

DevOps grew out of the Agile movement, so while Agile focuses more on accelerating the output of 

Development and possibly also the process of Operations, DevOps is more focused on coordinating the 

efforts of these two groups around the common goal of product quality and delivery. 
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Agile software development practice requires close collaboration between Customers, Product Management, 

Developers and QA. It tries to close the gap between these participants by iterating quickly over their 

respective paths in an effort to create a higher quality end product.  

DevOps builds on this foundation with the notion that Service, Delivery and System Interaction are 

fundamental parts of a client value proposition. Any organization that wants to deliver a quality product 

should address these points as a top-level concern. 

 

The graphic above shows the four different levels of Agile Practice identified in the Agile manifesto: Values, 

Principles, Methods and Practices. By providing a high-level overview of Agile, the above diagram shows how 

DevOps can parallel Agile thinking. 
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Using the same format (above) but considering DevOps instead of Agile, the parallels are clear. The DevOps 

values are similar to the Agile values, but they take a more service-driven approach. Similarly, DevOps 

Principles widen the Agile definition to encompass Systems and Operations. The term ‘infrastructure as 

code’ is often quoted in regards to the principles of DevOps.  
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DevOps Inspired Agile 

 

A common way to think about DevOps is good Configuration Management, good Build Management and good 

Release and/or Deployment Management. DevOps is all about delivering more with either the same amount 

or with less, about better quality and without the need for constant reinvestment.  

Looking at the above graphic, to the left hand there is the Team PSI Plan, which is a change-driven 

development related to good Configuration Management. The business driver for the development could be a 

new requirement, or a defect or a new enhancement. DevOps gives all stakeholders a better understanding of 

what the IT Team are doing.  

When good Configuration Management is employed it will involve the business, it’s not just about setting up 

a tool and using it. It’s both a process and a mapping; it’s mapping an Agile framework to the needs of the  

enterprise. 

Good DevOps involves a good plan. As with Agile, it is iterative and about developing in increments or sprints 

and getting the plan re-evaluated. This is the best way to manage any kind of change and a good DevOps 

approach will allow for continuous identification of problems earlier.  
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Continuous Build Management will allow for continuous release to constantly evaluate the software 

products. Continuous releases can help identify problems earlier and allow evaluation against the needs of 

the business as things are handed over to the user community. This generates earlier payback and return on 

investment from the software product that is being developed. 

This approach has already manifested greatly with mobile, which has seen much changed practices in terms 

of release to the user community. Developers have the desire to get new features out as quickly as possible to 

their customers so they can begin to see the return. If the total requirement has ten features and the first five 

are working then it may be possible to these out to the customer and begin to add value to the business.  

When an organization successfully maps the tools and the process to their enterprise and the needs of their 

business that is when they have best practice DevOps approaches. This means the best Configuration 

Management, best Build Management and best Release Deployment Management. 

Continuous integration is the next concept and this is about continuously building changes in a teamwork 

space. Continuous integration again means identify problems earlier getting better at DevOps. The 

Operations side of the project is also going to understand the project better and that level of collaboration is 

going to drive success and increase added value.  

DevOps reduces re-work and adds value to the business in a number of ways and one is to follow the concept 

of test-driven development. This helps with the understanding of source code better and refactoring 

provides a better understanding of how the software product is going to work.  

Another concept is that of pair programming where there are two people working on one code module. This 

may seem expensive but there have been numerous studies, with back-up data, that show reduced code 

reviews, increases in code quality and less defects come with a ‘two heads are better than one’ approach.  

The concept of XP Inspired Practices is both a DevOp and an Agile Inspired practice as are demos. This is the 

DevOps process, coupled with Agile that allows the gathering of feedback in order to manage change.  
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Why DevOps? 

  

The above graphic shows a simplified scenario to help illustrate what DevOps means and why organizations 

may need it. This cyclical illustration depicts a hypothetical scenario of a widget factory that has raw 

materials involved in making a widget. These raw materials are input to a manufacturing process where the 

widget is produced. This widget is then provided to the end user or consumer. Product quality and consumer 

feedback are then provided to the business to drive demand for more raw materials and start the process 

over. 
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The next graphic expands this scenario by adding the previously mentioned process detail to the cycle. This 

cycle could represent many different industries, software included, and can easily be mapped to the Agile 

Development process participants, customers, and department management mentioned earlier. With that 

same scenario in mind but describing DevOps, the interested parties would be shipping, procurement, 

distribution, and market feedback representatives.  
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Using this basic example to illustrate DevOps is fairly straightforward. 

Let’s suppose this hypothetical organization had a very popular consumer product, such as a new mobile 

phone, and demand for this product was very high. This demand is represented by the group of people on 

the right side of the diagram above. In response to that demand, the market feedback representative 

communicates a need for more product back to the business. The procurement department responds to this 

request and places orders for more raw materials. These additional materials are then going to require more 

shipping and additional delivery pipelines to get them to the consumers. 

This narrative uses this hypothetical scenario to describe a well balanced and smoothly operating system. 



                              
 
 

Increasing Product Quality through DevOps   
      

 

 

 

12 

 

What DevOps strives to address is sometimes referred to as the ‘Execution Gap.’ This is where market 

demand is not equal to the ability to meet the demand for the product. One example of an Execution Gap is 

illustrated above—note the high demand denoted by the large crowd of consumers with shopping carts 

looking for your product.  However, as can be seen in this diagram, the volume of raw materials has not 

increased in unison with demand and so no additional products can be delivered. There are several points in 

the process that could have contributed to this particular breakdown. We will explore these more in the 

following discussion.  
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Thinking about this concept in terms of a software execution gap, this could come from a number of places. 

In many organizations there’s an inherent conflict in development interests between the Development 

organization and the Operations organization. In addition, an Execution Gap could emerge in an inter-

development conflict, particularly in the Enterprise space. 

This inter-development conflict is often referred to as a conflict between systems of record versus systems of 

engagement. Systems of record are usually some type of backend system like a database. They necessitate 

stability and prefer small, deliberate changes and long, consistent up-time. Traditionally, and more often 

than not, development for systems of record still follows a waterfall style development method. In contrast, 

systems of engagement (mobile applications, Web UI, or distributed systems) have a more consistent uptake 

with continual releases of small incremental changes and typical utilize Agile methods of development.  

In this case, the purpose of DevOps is to coordinate the efforts between these differently operating teams so 

that the business can seize market opportunity and shorten the delivery time to the customer while closing 

the gaps between our existing technologies and processes and the new ones. The following graphics 

illustrate different scenarios where gaps in our hypothetical business process may exist. 
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In the above scenario, there is very high market demand and this has been communicated to the business. 

However, procurement has lagged behind even though the distribution capability is in place to meet the 

demand. The bottleneck here is in raw materials.  
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In the next scenario there are plenty of raw materials to meet demand, but there is not enough shipping 

pipeline to move the raw materials to the manufacturing center. Drawing parallels to this scenario with 

respect to software, one might equate this problem with a development group where developers are not able 

to access and work with their code base (the software version of raw materials) in an effective and efficient 

manner. This could be because of some internal infrastructure problem—maybe a slow network or erratic 

storage solution—or it could be the result of overly complex or unnecessarily restrictive SCM solutions that 

get in the way of development efforts rather than facilitate them. 

 

The last example is one that is very familiar within the DevOps community. In this example there is high 

demand, the raw materials are available and being shipped to production, but the distribution channel to the 

customers is the bottleneck. In terms of software, this is analogous to a software deployment bottleneck. 

There is high demand for a piece of software, equipment is in place as are the developers, requirements 

gathering has been completed, but there is an inability to deploy the applications fast enough or with enough 

reliability and consistency to get them tested, packaged and out on the marketplace.  
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All of the above scenarios show why DevOps is needed in the software industry today. Manual processes are 

too slow in providing feedback and they’re fundamentally error prone. In the past, organizations have tried 

to solve this problem of an imbalanced system by simply trying to add more resource. 

This brute force approach to solving the problem was addressed partly by ‘Just in Time’ manufacturing when 

organizations found out that just adding raw materials or hiring more workers was not enough. They needed 

to be able to add what was needed to the system, in the amount and the quantity required, at the time when 

the production cycle was truly ready to consume it.  

Another approach that businesses have tried is new and innovative technology. They use bigger and 

potentially better hardware, provide comprehensive automated test cases, but they only work as far as the 

individual pieces of technology are able to communicate with each other.  

 

Deployment is a big DevOps challenge for many companies and part of the reason is because it lies so close to 

consumers if any problems occur. When an issue manifests itself in the deployment portion, whether it’s an 

incorrect deployment or some new requirement, this can undermine all the investment that an organization 

has put into a system up to that point. Any code that is not deployed is fundamentally a loss of revenue so, 

from a DevOps perspective, being able to harness the power of automated deployment software like 
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UrbanCode which can be directly tied to other development and operation stages, is a pivotal piece of a 

successful DevOps solution. 

Rational DevOps 

 

The above graphic shows some options for implementing DevOps. Collaborative Lifecycle Management 

(CLM) provides the approach through tools such as Rational Requirements Composer and Rhapsody, which 

are part of the CLM solution. Use of these within DevOps will lead to such as the best Configuration 

Management. An implemented module becomes a work item either as part of developing a requirement or as 

a task in Rational Team Concert for developers to work on.  

Developments related to business needs undertaken in Rational Team Concert allow use of good 

Configuration Management, which is both Change Management and Version Management. Good or best Build 

Management would be continuously happening in Rational Team Concert, allowing full understanding of the 

project which can be tested immediately.  

DevOps provides the vehicle to do continuous testing and continuous delivery so, if execution is taking place 

within a sprint it can identify problems earlier and shorten the feedback loops. Developments can be mapped 

against test cases, because whether it’s an Agile approach or it’s just good software development practices, 
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every requirement that is in Requirements Composer needs a test case against it; CLM provides the perfect 

vehicle for that. 

Validation comes from Rational Quality Manager and Team Concert provides the traceability, visibility and 

the transparency to the business, as well as important developer tools. Team Concert is about doing good or 

best Configuration Management, best Build Management and best Deployment Management, the latter 

coming from something like an UrbanCode.  

DevOps ++: More Reliable Cloud Testing 

 

In the graphic above, a team is doing best Configuration Management and working on the code modules in 

Team Concert and are continuously building and identifying problems earlier. Within the process, the user 

organization can enable Cloud Testing which allows better functional testing, better security testing and 

better performance testing. In using Cloud or virtual environments, something can be set up which is 

identical to production.  

Doing functional testing in this way is about testing directly against the requirements. Additionally, in the 

interests of good governance, part of a good or best DevOps Solution is to have some kind of a security plan. 

Also within the Cloud environment, real performance testing can be undertaken.  

In summary, within this graphic there are combinations of CLM, Cloud, UrbanCode and Rational Test 

Workbench, all properly mapped to the framework to provide the best DevOps Solution.   


