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Waterfall development 

Main article: Waterfall model 

 

The activities of the software development process represented in the waterfall model. There are 

several other models to represent this process. 

The waterfall model is a sequential development approach, in which development is seen as 

flowing steadily downwards (like a waterfall) through several phases, typically: 

• Requirements analysis resulting in a software requirements specification 

• Software design 

• Implementation 

• Testing 

• Integration, if there are multiple subsystems 

• Deployment (or Installation) 

• Maintenance 

The first formal description of the method is often cited as an article published by Winston W. 

Royce
[3]

 in 1970 although Royce did not use the term "waterfall" in this article. The basic 

principles are:
[1]

 

• Project is divided into sequential phases, with some overlap and splashback acceptable 

between phases. 

• Emphasis is on planning, time schedules, target dates, budgets and implementation of an 

entire system at one time. 

• Tight control is maintained over the life of the project via extensive written documentation, 

formal reviews, and approval/signoff by the user and information technology management 

occurring at the end of most phases before beginning the next phase. 



The waterfall model is a traditional engineering approach applied to software engineering. A 

strict waterfall approach discourages revisiting and revising any prior phase once it is complete. 

This "inflexibility" in a pure waterfall model has been a source of criticism by supporters of 

other more "flexible" models. It has been widely blamed for several large-scale government 

projects running over budget, over time and sometimes failing to deliver on requirements due to 

the Big Design Up Front approach. Except when contractually required, the waterfall model has 

been largely superseded by more flexible and versatile methodologies developed specifically for 

software development. See Criticism of Waterfall model. 

The waterfall model is also commonly taught with the mnemonic A Dance in the Dark Every 

Monday, representing Analysis, Design, Implementation, Testing, Documentation and 

Execution, and Maintenance 

Prototyping 

Software prototyping, is the development approach of activities during software development, 

the creation of prototypes, i.e., incomplete versions of the software program being developed. 

The basic principles are:  

• Not a standalone, complete development methodology, but rather an approach to handle 

selected parts of a larger, more traditional development methodology (i.e. incremental, spiral, 

or rapid application development (RAD)). 

• Attempts to reduce inherent project risk by breaking a project into smaller segments and 

providing more ease-of-change during the development process. 

• User is involved throughout the development process, which increases the likelihood of user 

acceptance of the final implementation. 

• Small-scale mock-ups of the system are developed following an iterative modification 

process until the prototype evolves to meet the users’ requirements. 

• While most prototypes are developed with the expectation that they will be discarded, it is 

possible in some cases to evolve from prototype to working system. 

• A basic understanding of the fundamental business problem is necessary to avoid solving the 

wrong problems. 

Incremental development 

Various methods are acceptable for combining linear and iterative systems development 

methodologies, with the primary objective of each being to reduce inherent project risk by 

breaking a project into smaller segments and providing more ease-of-change during the 

development process. 

The basic principles are:
[1]

 



• A series of mini-Waterfalls are performed, where all phases of the Waterfall are completed 

for a small part of a system, before proceeding to the next increment, or 

• Overall requirements are defined before proceeding to evolutionary, mini-Waterfall 

development of individual increments of a system, or 

• The initial software concept, requirements analysis, and design of architecture and system 

core are defined via Waterfall, followed by iterative Prototyping, which culminates in 

installing the final prototype, a working system 

 

Iterative and incremental development 

 

Main article: Iterative and incremental development 

Iterative development
[4]

 prescribes the construction of initially small but ever-larger portions of a 

software project to help all those involved to uncover important issues early before problems or 

faulty assumptions can lead to disaster. 

Spiral development[ 

 

Spiral model (Boehm, 1988) 

Main article: Spiral model 

In 1988, Barry Boehm published a formal software system development "spiral model," which 

combines some key aspect of the waterfall model and rapid prototyping methodologies, in an 

effort to combine advantages oftop-down and bottom-up concepts. It provided emphasis in a key 



area many felt had been neglected by other methodologies: deliberate iterative risk analysis, 

particularly suited to large-scale complex systems. 

The basic principles are:
[1]

 

• Focus is on risk assessment and on minimizing project risk by breaking a project into smaller 

segments and providing more ease-of-change during the development process, as well as 

providing the opportunity to evaluate risks and weigh consideration of project continuation 

throughout the life cycle. 

• "Each cycle involves a progression through the same sequence of steps, for each part of the 

product and for each of its levels of elaboration, from an overall concept-of-operation 

document down to the coding of each individual program."
[5]

 

• Each trip around the spiral traverses four basic quadrants: (1) determine objectives, 

alternatives, and constraints of the iteration; (2) evaluate alternatives; Identify and resolve 

risks; (3) develop and verify deliverables from the iteration; and (4) plan the next iteration.
[6]

 

• Begin each cycle with an identification of stakeholders and their "win conditions", and end 

each cycle with review and commitment.
[7]

 

 

Rapid Application Development 

 

 

Rapid Application Development (RAD) Model 

Rapid application development (RAD) is a software development methodology, which 

favors iterative development and the rapid construction of prototypes instead of large amounts of 

up-front planning. The "planning" of software developed using RAD is interleaved with writing 

the software itself. The lack of extensive pre-planning generally allows software to be written 

much faster, and makes it easier to change requirements. 

The rapid development process starts with the development of preliminary data 

models and business process models using structured techniques. In the next stage, requirements 

are verified using prototyping, eventually to refine the data and process models. These stages are 

repeated iteratively; further development results in "a combined business requirements and 

technical design statement to be used for constructing new systems".
[8]

 



The term was first used to describe a software development process introduced by James 

Martin in 1991. According to Whitten (2003), it is a merger of various structured techniques, 

especially data-driven Information Engineering, with prototyping techniques to accelerate 

software systems development.
[8]

 

The basic principles of rapid application development are:
[1]

 

• Key objective is for fast development and delivery of a high quality system at a relatively 

low investment cost. 

• Attempts to reduce inherent project risk by breaking a project into smaller segments and 

providing more ease-of-change during the development process. 

• Aims to produce high quality systems quickly, primarily via iterative Prototyping (at any 

stage of development), active user involvement, and computerized development tools. These 

tools may include Graphical User Interface (GUI) builders, Computer Aided Software 

Engineering (CASE) tools, Database Management Systems (DBMS), fourth-generation 

programming languages, code generators, and object-oriented techniques. 

• Key emphasis is on fulfilling the business need, while technological or engineering 

excellence is of lesser importance. 

• Project control involves prioritizing development and defining delivery deadlines or 

“timeboxes”. If the project starts to slip, emphasis is on reducing requirements to fit the 

timebox, not in increasing the deadline. 

• Generally includes joint application design (JAD), where users are intensely involved 

in system design, via consensus building in either structured workshops, or electronically 

facilitated interaction. 

• Active user involvement is imperative. 

• Iteratively produces production software, as opposed to a throwaway prototype. 

• Produces documentation necessary to facilitate future development and maintenance. 

• Standard systems analysis and design methods can be fitted into this framework. 

 

Agile Development 

Main article: Agile software development 

"Agile software development" refers to a group of software development methodologies based 

on iterative development, where requirements and solutions evolve via collaboration between 

self-organizing cross-functional teams. The term was coined in the year 2001 when the Agile 

Manifesto was formulated. 

Agile software development uses iterative development as a basis but advocates a lighter and 

more people-centric viewpoint than traditional approaches. Agile processes fundamentally 



incorporate iteration and the continuous feedback that it provides to successively refine and 

deliver a software system. 

There are many agile methodologies, including: 

• Dynamic systems development method (DSDM) 

• Kanban 

• Scrum 

 

 

 



Dynamic systems development method (DSDM) is an agile project delivery framework, primarily used as a software 

development method. 

Four steps of the DSDM V4.2 project life-cycle 

Activity Sub activity Description 

Study 

Feasibility 

Study 

Stage where the suitability of DSDM is assessed. Judging by the type of project, organisational 

and people issues, the decision is made, whether to use DSDM or not. Therefore it will generate 

a FEASIBILITY REPORT, a FEASIBILITY PROTOTYPE, and a GLOBAL OUTLINE PLAN 

which includes a DEVELOPMENT PLAN and a RISK LOG. 

Business 

Study 

Stage where the essential characteristics of business and technology are analysed. Approach to 

organise workshops, where a sufficient number of the customer’s experts are gathered to be able 

to consider all relevant facets of the system, and to be able to agree on development priorities. In 

this stage, a PRIORITISED REQUIREMENTS LIST, a BUSINESS AREA DEFINITION, a 

SYSTEM ARCHITECTURE DEFINITION, and an OUTLINE PROTOTYPING PLAN are 

developed. 

Functional Model 

Iteration 

Identify 

functional 

prototype 

Determine the functionalities to be implemented in the prototype that results from this iteration. 

In this sub-stage, a FUNCTIONAL MODEL is developed according to the deliverables result of 

business study stage. 

Agree 

schedule 
Agree on how and when to develop these functionalities. 

Create 

functional 

prototype 

Develop the FUNCTIONAL PROTOTYPE, according to the agreed schedule and 

FUNCTIONAL MODEL. 



Review 

functional 

prototype 

Check correctness of the developed prototype. This can be done via testing by end-user and/or 

reviewing documentation. The deliverable is a FUNCTIONAL PROTOTYPING REVIEW 

DOCUMENT. 

Design and Build 

Iteration 

Identify design 

prototype 

Identify functional and non-functional requirements that need to be in the tested system and 

based on these identifications, an IMPLEMENTATION STRATEGY is involved. If there is a 

TEST RECORD from the previous iteration, then it will be also used to determine the 

IMPLEMENTATION STRATEGY. 

Agree 

schedule 
Agree on how and when to realise these requirements. 

Create design 

prototype 

Create a system (DESIGN PROTOTYPE) that can safely be handed to end-users for daily use, 

also for testing purposes. 

Review design 

prototype 

Check the correctness of the designed system. Again testing and reviewing are the main 

techniques used. A USER DOCUMENTATION and a TEST RECORD will be developed. 

Implementation 

User approval 

and guidelines 

End users approve the tested system (APPROVAL) for implementation and guidelines with 

respect to the implementation and use of the system are created. 

Train users 
Train future end user in the use of the system. TRAINED USER POPULATION is the 

deliverable of this sub-stage. 

Implement Implement the tested system at the location of the end users, called as DELIVERED SYSTEM. 

Review 

business 

Review the impact of the implemented system on the business, a central issue will be whether 

the system meets the goals set at the beginning of the project. Depending on this, the project 

goes to the next stage, the post-project, or loops back to one of the preceding stages for further 

development. This review will be documented in a PROJECT REVIEW DOCUMENT. 



Kanban 

 

Kanban is a method for managing knowledge work with an emphasis on just-in-time 

delivery while not overloading the team members. In this approach, the process, from definition 

of a task to its delivery to the customer, is displayed for participants to see. Team members pull 

work from a queue. 

Kanban in the context of software development can mean a visual process-management system 

that tells what to produce, when to produce it, and how much to produce - inspired by the Toyota 

Production System
[1]

 and by Lean manufacturing.
[2

 

Kanban is rooted in four basic principles: 

Start with existing process 

The Kanban method does not prescribe a specific set of roles or process steps. The 

Kanban method starts with existing roles and processes and stimulates continuous, 

incremental and evolutionary changes to the system. The Kanban method is a change 

management method
[citation needed]

. 

Agree to pursue incremental, evolutionary change 

The organization (or team) must agree that continuous, incremental and evolutionary 

change is the way to make system improvements and make them stick. Sweeping changes 

may seem more effective but have a higher failure rate due to resistance and fear in the 

organization. The Kanban method encourages continuous small incremental and 

evolutionary changes to your current system. 

Respect the current process, roles, responsibilities and titles 

It is likely that the organization currently has some elements that work acceptably and are 

worth preserving. The Kanban method seeks to drive out fear in order to facilitate future 

change. It attempts to eliminate initial fears by agreeing to respect current roles, 

responsibilities and job titles with the goal of gaining broader support. 

Leadership at all levels 

Acts of leadership at all levels in the organization, from individual contributors to senior 

management, are encouraged. 

Scrum 

Scrum is an iterative and incremental agile software development methodology for managing 

product development. It defines "a flexible, holistic product development strategy where a 

development team works as a unit to reach a common goal", challenges assumptions of the 

"traditional, sequential approach" to product development, and enables teams to self-organize by 



encouraging physical co-location or close online collaboration of all team members, as well as 

daily face-to-face communication among all team members and disciplines in the project. 

A key principle of scrum is its recognition that during production processes, the customers can 

change their minds about what they want and need (often called "requirements churn"), and that 

unpredicted challenges cannot be easily addressed in a traditional predictive or planned manner. 

As such, scrum adopts an empirical approach—accepting that the problem cannot be fully 

understood or defined, focusing instead on maximizing the team's ability to deliver quickly and 

respond to emerging requirements. 

Roles 

Product owner 

The product owner represents the stakeholders and is the voice of the customer. He or she is 

accountable for ensuring that the team delivers value to the business. The product owner writes 

(or has the team write) customer-centric items (typically user stories), ranks and prioritizes them, 

and adds them to the product backlog. Scrum teams should have one product owner, this role 

should not be combined with that of the scrum master. The product owner should be on the 

business side of the project, and should never interfere or interact with team members on the 

technical aspects of the development task.
[13]

 This role is equivalent to the customer 

representative role in some other agile frameworks. 

Role of product owner in defining and communicating product requirements[edit] 

Communication is a main function of the product owner. The ability to convey priorities and 

empathize with team members and stakeholders are vital to steer the project in the right 

direction. Product owners bridge the communication gap between the team and its stakeholders. 

As Figure 1 shows, they serve as a proxy stakeholder to the development team and as a project 

team representative to the overall stakeholder community.
[14]

 

As the face of the team to the stakeholders, the following are some of the communication tasks 

of the product owner to the stakeholders: 

• demonstrates the solution to key stakeholders who were not present at a sprint review 

• defines and announces releases 

• communicates team status 

• organizes milestone reviews 

• educates stakeholders in the development process 

• negotiates priorities, scope, funding, and schedule 

• ensures that the product backlog is visible, transparent, and clear 



Empathy is a key attribute for a product owner to have—the ability to put one’s self in another’s 

shoes. A product owner converses with different stakeholders in the project, who have a variety 

of backgrounds, job roles, and objectives. A product owner must be able to see from these 

different points of view. To be effective, it is wise for a product owner to know the level of detail 

the audience needs. The development team needs thorough feedback and specifications so they 

can build a product up to expectation, while an executive sponsor may just need summaries of 

progress. Providing more information than necessary may lose stakeholder interest and waste 

time. There is also significant evidence that face-to-face communication around a shared 

sketching environment is the most effective way to communicate information instead of 

documentation. A direct means of communication is then most preferred by seasoned agile 

product owners.
[15]

 

A product owner’s ability to communicate effectively is also enhanced by being skilled in 

techniques that identify stakeholder needs, negotiate priorities between stakeholder interests, and 

collaborate with developers to ensure effective implementation of requirements. 

 

Development team 

The development team is responsible for delivering potentially shippable increments (PSIs) of 

product at the end of each sprint (the sprint goal). A team is made up of 3–9 individuals who do 

the actual work (analyse, design, develop, test, technical communication, document, etc.). 

Development teams are cross-functional, with all of the skills as a team necessary to create a 

product increment. The development team in scrum is self-organizing, even though there may be 

some level of interface with project management offices (PMOs). 

 

Scrum master 

Scrum is facilitated by a scrum master, who is accountable for removing impediments to the 

ability of the team to deliver the product goals and deliverables. The scrum master is not a 

traditional team lead or project manager, but acts as a buffer between the team and any 

distracting influences. The scrum master ensures that the scrum process is used as intended. The 

scrum master helps ensure the team follows the agreed scrum processes, often facilitates key 

sessions, and encourages the team to improve. The role has also been referred to as a team 

facilitator
[16]

 or servant-leader to reinforce these dual perspectives. 

The core responsibilities of a scrum master include (but are not limited to):
[17]

 

• Helping the product owner maintain the product backlog in a way that ensures the needed 

work is well understood so the team can continually make forward progress 



• Helping the team to determine the definition of done for the product, with input from key 

stakeholders 

• Coaching the team, within the scrum principles, in order to deliver high-quality features for 

its product 

• Promoting self-organization within the team 

• Helping the scrum team to avoid or remove impediments to its progress, whether internal or 

external to the team 

• Facilitating team events to ensure regular progress 

• Educating key stakeholders in the product on scrum principles 

One of the ways the scrum master role differs from a project manager is that the latter may 

have people management responsibilities and the scrum master does not. Scrum does not 

formally recognise the role of project manager, as traditional command and control tendencies 

would cause difficulties
[18]

—however, it is possible for scrum teams to work effectively with 

agile project managers, especially on large-scale programs.
[19]

 

Events[ 

 

Scrum Framework 

Sprint 

 

The scrum process 

A sprint (or iteration) is the basic unit of development in scrum. The sprint is a timeboxed effort; 

that is, it is restricted to a specific duration.
[20]

 The duration is fixed in advance for each sprint 

and is normally between one week and one month, with two weeks being the most common.
[9]

 

Each sprint starts with a sprint planning event that aims to define a sprint backlog, identify the 

work for the sprint, and make an estimated commitment for the sprint goal. Each sprint ends with 

a sprint review and sprint retrospective,
[5]

 that reviews progress to show to stakeholders and 

identify lessons and improvements for the next sprints. 

Scrum emphasizes working product at the end of the sprint that is really done. In the case of 

software, this likely includes that the software has been integrated, fully tested, end-user 

documented, and is potentially shippable.
[18]

 

Events 

Sprint planning 

At the beginning of a sprint, the team holds a sprint planning event:
[20]

 that: 

• Communicates the scope of work likely during that sprint (aka team velocity) 



• Selects product backlog items that likely can be done 

• Prepares the sprint backlog that details the work needed to finish the selected product 

backlog items, with the entire team 

• Sets a four-hour time planning event limit for a two-week sprint (pro rata for other sprint 

durations) 
[12]

 

• During the first half, the whole team (development team, scrum master, and product 

owner) agree what product backlog items to consider for that sprint 

• During the second half, the development team decomposes the work (tasks) required to 

deliver those backlog items, resulting in the sprint backlog 

Once the development team prepares the sprint backlog, they commit (usually by voting ) to 

deliver tasks within the sprint. 

Daily scrum 

 

A daily scrum in the computing room. This centralized location helps the team start on time. 

Each day during a sprint, the team holds a daily scrum (or stand-up) with specific guidelines: 

• All members of the development team come prepared. The daily scrum: 

• Starts precisely on time even if some development team members are missing 

• Should happen at the same time and place every day 

• Is limited (timeboxed) to fifteen minutes 

Anyone is welcome, though normally only scrum team roles contribute. 

During the daily scrum, each team-member answers three questions: 

• What did I do yesterday that helped the development team meet the sprint goal? 

• What will I do today to help the development team meet the sprint goal? 

• Do I see any impediment that prevents me or the development team from meeting the sprint 

goal? 

Any impediment (stumbling block, risk, or issue) identified in the daily scrum should be 

captured by the scrum master and displayed on the team's scrum board, with an agreed person 



someone designated for working toward a resolution (outside of the daily scrum). No detailed 

discussions should happen during the daily scrum. 

Sprint review and sprint retrospective 

At the end of a sprint, the team holds two events: the sprint review and the sprint retrospective. 

At the sprint review, the team: 

• Reviews the work that was completed and the planned work that was not completed 

• Presents the completed work to the stakeholders (a.k.a. the demo) 

• Guidelines for sprint reviews: 

• Incomplete work cannot be demonstrated 

• The recommended duration is two hours for a two-week sprint (pro-rata for other sprint 

durations) 

At the sprint retrospective, the team: 

• Reflects on the past sprint 

• Identifies and agrees continuous process improvement actions 

• Guidelines for sprint retrospectives: 

• Two main questions are asked in the sprint retrospective: What went well during the 

sprint? What could be improved in the next sprint? 

• The recommended duration is one-and-a-half hours for a two-week sprint (pro-rata for 

other sprint durations) 

• This event is facilitated by the scrum master 

Extensions 

Backlog refinement 

Backlog refinement (once called backlog grooming) is the ongoing process of reviewing product 

backlog items and checking that they are appropriately prioritised and prepared in a way that 

makes them clear and executable for teams once they enter sprints via the sprint planning 

activity. Product backlog items may be broken into multiple smaller ones; acceptance criteria 

may be clarified; and dependencies, investigation, and preparatory work may be identified and 

agreed as technical spikes. 

Backlog refinement is not a core scrum practice but has been adopted as a way of managing the 

quality of backlog items entering a sprint, with a recommended duration of up to 10% of the 

sprint capacity.
[21]

 

Scrum of scrums 



The scrum of scrums is a technique to scale scrum up for multiple teams working on the same 

product, allowing teams to discuss progress on their interdependencies, focusing on how to 

coordinate delivering software,
[22]

 especially on areas of overlap and integration. Depending on 

the cadence (timing) of the scrum of scrums, the relevant daily scrum for each scrum team ends 

by designating one member as an ambassador to participate in the scrum of scrums with 

ambassadors from other teams. Depending on the context, the ambassadors may be technical 

contributors or each team’s scrum master.
[22]

 

This should run similar to a daily scrum, with each ambassador answering the following four 

questions:
[23]

 

• What impediments have my team resolved since we last met? 

• What impediments will my team resolve before we meet again? 

• Are there any impediments slowing my team down or getting in our way? 

• Are we about to put something in another team's way? 

Resolution of impediments is expected to focus on the challenges of coordination between the 

teams, and may entail agreeing to interfaces between teams, negotiating responsibility 

boundaries, etc. 

The scrum of scrums tracks these working items via a backlog of its own, such as a ROAM 

board,
[24]

 where each item contributes to improving cross-team coordination.
[22]

 

As Jeff Sutherland commented,
[22]

 

Since I originally defined the Scrum of Scrums (Ken Schwaber was at IDX working with me), I 

can definitively say the Scrum of Scrums is not a "meta Scrum". The Scrum of Scrums as I have 

used it is responsible for delivering the working software of all teams to the Definition of Done 

at the end of the Sprint, or for releases during the sprint. PatientKeeper delivered to production 

four times per Sprint. Ancestry.com delivers to production 220 times per two week sprint. 

Hubspot delivers live software 100-300 times a day. The Scrum of Scrums Master is held 

accountable for making this work. So the Scrum of Scrums is an operational delivery mechanism. 

Artifacts 

Product backlog 

The product backlog comprises an ordered list of requirements that a scrum team maintains for 

a product. It consists of features, bug fixes, non-functional requirements, etc.—whatever must be 

done to successfully deliver a viable product. The product owner orders the product backlog 

items (PBIs) based on considerations such as risk, business value, dependencies, and date 

needed. 



Items added to a backlog are commonly written in story format. The product backlog is what will 

be delivered, ordered into the sequence in which it should be delivered. It is visible to everyone 

but may only be changed with the consent of the product owner, who is ultimately responsible 

for ordering the items on the backlog for the development team to choose. 

The product backlog contains the product owner's assessment of business value and the 

development team's assessment of development effort, which are often, but not always, stated 

in story points using a rounded Fibonacci sequence. These estimates help the product owner to 

gauge the timeline and may influence ordering of backlog items; for example, if the "add 

spellcheck" and "add table support" features have the same business value, the product owner 

may schedule earlier delivery of the one with the lower development effort (because the return 

on investment is higher) or the one with higher development effort (because it is more complex 

or riskier, and they want to retire that risk earlier).
[25]

 

The product backlog and the business value of each backlog item is the responsibility of the 

product owner. The size (i.e. estimated complexity or effort) of each backlog item is, however, 

determined by the development team, who contributes by sizing items, either in story points or in 

estimated hours. 

There is a common misunderstanding that only user stories are allowed in a product backlog. By 

contrast, scrum is neutral on requirement techniques. As the Scrum Primer
[18]

states, 

Product Backlog items are articulated in any way that is clear and sustainable. Contrary to 

popular misunderstanding, the Product Backlog does not contain "user stories"; it simply 

contains items. Those items can be expressed as user stories, use cases, or any other 

requirements approach that the group finds useful. But whatever the approach, most items 

should focus on delivering value to customers. 

Scrum advocates that the role of product owner be assigned. The product owner is responsible 

for maximizing the value of the product. The product owner gathers input and takes feedback 

from, and is lobbied by, many people, but ultimately makes the call on what gets built. 

The product backlog: 

• Captures requests to modify a product—including new features, replacing old features, 

removing features, and fixing issues 

• Ensures the development team has work that maximizes business benefit to the product 

owner 

Typically, the product owner and the scrum team come together and write down everything that 

must be prioritized, and this becomes content for the first sprint—which is a block of time meant 

for focused work on selected items that can be accommodated within a timeframe. The product 



backlog can evolve as new information surfaces about the product and about its customers, and 

so later sprints may address new work. 

The following items typically comprise a scrum backlog: features, bugs, technical work, and 

knowledge acquisition. Web development can entail confusion as to the difference between a 

feature and a bug: technically a feature is "wanted", while a bug is a feature that is "unintended" 

or "unwanted" (but may not be necessarily a defective thing). An example of technical work 

would be: "run virus check on all developers' workstations". An example of knowledge 

acquisition could be a scrum backlog item about researching Wordpress plugin libraries and 

making a selection. 

Managing the product backlog between product owner and scrum team 

A backlog, in its simplest form, is merely a list of items to work on. Having well-established 

rules about how work is added, removed and ordered helps the whole team make better decisions 

about how to change the product. 

The product owner prioritizes which product backlog items are most needed. The team then 

chooses which items they can complete in the coming sprint. On the scrum board, the team 

moves items from the product backlog to the sprint backlog, which is the list of items they will 

build. Conceptually, it is ideal for the team to only select what they think they can accomplish 

from the top of the list, but it is not unusual to see in practice that teams are able to take lower-

priority items from the list along with the top ones selected. This normally happens because there 

is time left within the sprint to accommodate more work. Items at the top of the backlog, the 

items to work on first, should be broken down into stories that are suitable for the development 

team to work on. The further down the backlog goes, the less refined the items should be. As 

Schwaber and Beedle put it "The lower the priority, the less detail, until you can barely make out 

the backlog item 

As the team works through the backlog, it must be assumed that "changes in the world can 

happen"—the team can learn about new market opportunities to take advantage of, competitor 

threats that arise, and feedback from customers that can change the way the product was meant 

to work. All of these new ideas tend to trigger the team to adapt the backlog to incorporate new 

knowledge. This is part of the fundamental mindset of an agile team. The world changes, the 

backlog is never finished.  

 

Sprint backlog 



 

A scrum task board 

 

The sprint backlog is the list of work the development team must address during the next sprint. 

The list is derived by the scrum team selecting product backlog items from the top of the product 

backlog until the development team feels it has enough work to fill the sprint. This is done by the 

development team asking "Can we also do this?" and adding product backlog items to the sprint 

backlog. The development team should keep in mind its past performance assessing its capacity 

for the new sprint, and use this as a guide line of how much "effort" they can complete. 

The product backlog items may be broken down into tasks by the development team. Tasks on 

the sprint backlog are never assigned; rather, tasks are signed up for by the team members as 

needed according to the set priority and the development team member skills. This promotes 

self-organization of the development team, and developer buy-in. 

The sprint backlog is the property of the development team, and all included estimates are 

provided by the development team. Often an accompanying task board is used to see and change 

the state of the tasks of the current sprint, like "to do", "in progress" and "done". 



Once a sprint backlog is committed, no additional work can be added to the sprint backlog 

except by the team. Once a sprint has been delivered, the product backlog is analyzed and 

reprioritized if necessary, and the next set of functionality is selected for the next sprint. 

Product increment[ 

The increment (or potentially shippable increment, PSI) is the sum of all the product backlog 

items completed during a sprint and all previous sprints. At the end of a sprint, the increment 

must be complete, according to the scrum team's Definition of Done (DoD), and in a usable 

condition regardless of whether the product owner decides to actually release it. 

Sprint burn-down chart 

 

 

A sample burn down chart for a completed iteration, showing remaining effort and tasks for each 

of the 21 work days of the 1-month iteration 

Main article: Burn down chart 

The sprint burndown chart is a public displayed chart showing remaining work in the sprint 

backlog. Updated every day, it gives a simple view of the sprint progress. It also provides quick 

visualizations for reference. During sprint planning the ideal burndown chart is plotted. Then, 

during the sprint, each member picks up tasks from the sprint backlog and works on them. At the 

end of the day, they update the remaining hours for tasks to be completed. In such a way, the 

actual burndown chart is updated day by day. 

It should not be confused with an earned value chart. 

Release burn-down chart 

The release burndown chart is the way for the team to track progress and provide visibility. The 

release burndown chart is updated at the end of each sprint by the scrum master. The horizontal 

axis of the release burndown chart shows the sprints; the vertical axis shows the amount of work 

remaining at the start of each sprint. The release burndown chart makes it easy to drill down into 

a sprint and understand what is the remaining work, what work has been added, what work has 

been done, what work must be done. You can see what the team has completed as well as how 

scope changed. 

Terminology 



The following terms are often used in a scrum process. 

• Scrum team: Product owner, scrum master and development team 

• Product owner: The person responsible for maintaining the product backlog by 

representing the interests of the stakeholders, and ensuring the value of the work the 

development team does. 

• Scrum master: The person responsible for the scrum process, making sure it is used 

correctly and maximizing its benefits. 

• Development team: A cross-functional group of people responsible for delivering 

potentially shippable increments of product at the end of every sprint. 

• Sprint burn-down chart: Daily progress for a sprint over the sprint's length. 

• Release burn-down chart: Feature level progress of completed product backlog items in 

the product backlog. 

• Product backlog (PBL) list: A prioritized list of high-level requirements. 

• Sprint backlog (SBL) list: A prioritized list of tasks to complete during the sprint. 

• Sprint: A time period (typically 1–4 weeks) in which development occurs on a set of 

backlog items that the team has committed to—commonly referred to as a time-box or 

iteration 

• Spike: A time boxed period used to research a concept or create a simple prototype. 

Spikes can either be planned to take place in between sprints or, for larger teams, a spike 

might be accepted as one of many sprint delivery objectives. Spikes are often introduced 

before the delivery of large or complex product backlog items in order to secure budget, 

expand knowledge, or produce a proof of concept. The duration and objective(s) of a 

spike is agreed between product owner and development team before the start. Unlike 

sprint commitments, spikes may or may not deliver tangible, shippable, valuable 

functionality. For example, the objective of a spike might be to successfully reach a 

decision on a course of action. The spike is over when the time is up, not necessarily 

when the objective has been delivered.
[26]

 

• Tracer bullet :The tracer bullet is a spike with the current architecture, current 

technology set, current set of best practices that results in production quality code. It 

might just be a very narrow implementation of the functionality but is not throw away 

code. It is of production quality, and the rest of the iterations can build on this code. The 

name has military origins as ammunition that makes the path of the bullet visible, 

allowing for corrections. Often these implementations are a 'quick shot' through all layers 

of an application, such as connecting a single form's input field to the back-end, to prove 

the layers connect as expected  

• Tasks: Work items added to the sprint backlog at the beginning of a sprint and broken 

down into hours. Each task should not exceed 12 hours (or two days), but it's common for 

teams to insist that a task take no more than a day to finish 



• Definition of done (DoD): The exit-criteria to determine whether a product backlog item 

is complete. In many cases the DoD requires that all regression tests should be successful. 

The definition of "done" may vary from one scrum team to another, but must be 

consistent within one team.
[27]

 

• Velocity : The total effort a team is capable of in a sprint. The number is derived by 

evaluating the work (typically in user story points) completed from the last sprint's 

backlog items. The collection of historical velocity data is a guideline for assisting the 

team in understanding how much work they can do in a future sprint. 

• Impediment :Anything that prevents a team member from performing work as 

efficiently as possible.
[28]

 

• Sashimi : A term used to describe one or more user stories, indicating that they are thin 

slices of a product feature or capability. 

• Abnormal termination :The product owner can cancel a sprint if necessary.
[12]

 The 

product owner may do so with input from the team, scrum master or management. For 

instance, management may wish to cancel a sprint if external circumstances negate the 

value of the sprint goal. If a sprint is abnormally terminated, the next step is to conduct a 

new sprint planning, where the reason for the termination is reviewed. 

• ScrumBut :ScrumBut (or Scrum but) is a term to describe the approach of a team who 

have adapted the scrum process to their own needs in some way contradictory to 

supposed purescrum.  

Scrum-ban 

Main article: Scrum ban 

Scrum-ban is a software production model based on scrum and kanban. Scrum-ban is especially 

suited for maintenance projects or (system) projects with frequent and unexpected work items or 

programming errors.
[31]

 In such cases the time-limited sprints of the scrum model are of no 

appreciable use, but scrum's daily events and other practices can be applied, depending on the 

team and the situation at hand. Visualization of the work stages and limitations for simultaneous 

unfinished work and defects are familiar from the Kanban model. Using these methods, the 

team's workflow is directed in a way that allows for minimum completion time for each work 

item or programming error, and on the other hand ensures each team member is constantly 

employed.
[32]

 

To illustrate each stage of work, teams working in the same space often use post-it notes or a 

large whiteboard.
[33]

 In the case of decentralized teams, stage-illustration software such 

as Assembla, TargetProcess, Eylean Board, JIRA or Agilo for Scrum. 

In their simplest, the tasks are categorized into the work stages: 

Unstarted 



Ongoing 

Completed 

If desired, though, the teams can add more stages of work (such as "defined", "designed", 

"tested" or "delivered"). These additional phases can be of assistance if a certain part of the work 

becomes a bottleneck and the limiting values of the unfinished work cannot be raised. A more 

specific task division also makes it possible for employees to specialize in a certain phase of 

work.
[34]

 

There are no set limiting values for unfinished work. Instead, each team has to define them 

individually by trial and error; a value too small results in workers standing idle for lack of work, 

whereas values too high tend to accumulate large amounts of unfinished work, which in turn 

hinders completion times.
[35]

 A rule of thumb worth bearing in mind is that no team member 

should have more than two simultaneous selected tasks, and that on the other hand not all team 

members should have two tasks simultaneously.
[34]

 

The major differences between scrum and kanban are derived from the fact that, in scrum, work 

is divided into sprints that last a certain amount of time, whereas in Kanban the workflow is 

continuous. This is visible in work stage tables, which in scrum are emptied after each sprint. In 

Kanban all tasks are marked on the same table. Scrum focuses on teams with multifaceted know-

how, whereas Kanban makes specialized, functional teams possible.
[35]

 

Since scrum-ban is such a new development model, there is not much reference material. 

Kanban, on the other hand, has been applied by Microsoft and Corbis.
[36]

 

Tools for implementation 

Like other agile methods, scrum can be implemented through a wide range of tools. 

Many companies use universal tools, such as spreadsheets to build and maintain artifacts such as 

the sprint backlog. There are also open-source and proprietary software packages for Scrum—

which are either dedicated to product management under the scrum process, or support multiple 

product management approaches including Scrum. Other organizations implement scrum without 

software tools, and maintain their artifacts in hard-copy forms such as paper, whiteboards, and 

sticky notes.
[37]

 

 

RUP Process 

The Unified Software Development Process or Unified Process is a popular iterative 

and incremental software development process framework. The best-known and extensively 



documented refinement of the Unified Process is the Rational Unified Process(RUP). Other 

examples are OpenUP and Agile Unified Process. 

The Unified Process is not simply a process, but rather an extensible framework which should be 

customized for specific organizations or projects. The Rational Unified Process is, similarly, a 

customizable framework. As a result it is often impossible to say whether a refinement of the 

process was derived from UP or from RUP, and so the names tend to be used interchangeably. 

The name Unified Process as opposed to Rational Unified Process is generally used to describe 

the generic process, including those elements which are common to most refinements. 

The Unified Process name is also used to avoid potential issues of trademark infringement 

since Rational Unified Process and RUP are trademarks of IBM. The first book to describe the 

process was titled The Unified Software Development Process (ISBN 0-201-57169-2) and 

published in 1999 by Ivar Jacobson, Grady Booch and James Rumbaugh. Since then various 

authors unaffiliated with Rational Software have published books and articles using the 

name Unified Process, whereas authors affiliated with Rational Software have favored the 

name Rational Unified Process. 

In 2012 the Disciplined Agile Delivery framework was released, a hybrid framework that adopts 

and extends strategies from Unified Process, Scrum, XP, and other methods. 

Unified Process Characteristics 

Iterative and Incremental 

 

Diagram illustrating how the relative emphasis of different disciplines changes over the course of 

the project 



The Unified Process is an iterative and incremental development process. The Elaboration, 

Construction and Transition phases are divided into a series of timeboxed iterations. (The 

Inception phase may also be divided into iterations for a large project.) Each iteration results in 

an increment, which is a release of the system that contains added or improved functionality 

compared with the previous release. 

Although most iterations will include work in most of the process disciplines (e.g.Requirements, 

Design, Implementation, Testing) the relative effort and emphasis will change over the course of 

the project. 

Architecture Centric 

The Unified Process insists that architecture sit at the heart of the project team's efforts to shape 

the system. Since no single model is sufficient to cover all aspects of a system, the Unified 

Process supports multiple architectural models and views. 

One of the most important deliverables of the process is the executable architecture baseline 

which is created during the Elaboration phase. This partial implementation of the system serves 

to validate the architecture and act as a foundation for remaining development. 

Risk Focused 

The Unified Process requires the project team to focus on addressing the most critical risks early 

in the project life cycle. The deliverables of each iteration, especially in the Elaboration phase, 

must be selected in order to ensure that the greatest risks are addressed first. 

Project Lifecycle (Phases of Unified Process) 

The Unified Process divides the project into four phases: 

• Inception 

• Elaboration(milestone) 

• Construction(release) 

• Transition(final production release) 

Inception Phase 

Inception is the smallest phase in the project, and ideally it should be quite short. If the Inception 

Phase is long then it may be an indication of excessive up-front specification, which is contrary 

to the spirit of the Unified Process. 

The following are typical goals for the Inception phase. 

• Establish a justification or business case for the project 

• Establish the project scope and boundary conditions 

• Outline the use cases and key requirements that will drive the design tradeoffs 



• Outline one or more candidate architectures 

• Identify risks 

• Prepare a preliminary project schedule and cost estimate 

• Feasibility 

• buy or develop it 

The Lifecycle Objective Milestone marks the end of the Inception phase. 

Develop an approximate vision of the system, make the business case, define the scope, and 

produce rough estimate for cost and schedule. 

Elaboration Phase 

During the Elaboration phase the project team is expected to capture a healthy majority of the 

system requirements. However, the primary goals of Elaboration are to address known risk 

factors and to establish and validate the system architecture. Common processes undertaken in 

this phase include the creation of use case diagrams, conceptual diagrams (class diagrams with 

only basic notation) and package diagrams (architectural diagrams). 

The architecture is validated primarily through the implementation of an Executable Architecture 

Baseline. This is a partial implementation of the system which includes the core, most 

architecturally significant, components. It is built in a series of small, time boxed iterations. By 

the end of the Elaboration phase the system architecture must have stabilized and the executable 

architecture baseline must demonstrate that the architecture will support the key system 

functionality and exhibit the right behavior in terms of performance, scalability and cost. 

The final Elaboration phase deliverable is a plan (including cost and schedule estimates) for the 

Construction phase. At this point the plan should be accurate and credible, since it should be 

based on the Elaboration phase experience and since significant risk factors should have been 

addressed during the Elaboration phase. 

Construction Phase 

Construction is the largest phase in the project. In this phase the remainder of the system is built 

on the foundation laid in Elaboration. System features are implemented in a series of short, 

timeboxed iterations. Each iteration results in an executable release of the software. It is 

customary to write full text use cases during the construction phase and each one becomes the 

start of a new iteration. Common UML (Unified Modelling Language) diagrams used during this 

phase include Activity, Sequence, Collaboration, State (Transition) and Interaction. 

Transition Phase 

The final project phase is Transition. In this phase the system is deployed to the target users. 

Feedback received from an initial release (or initial releases) may result in further refinements to 



be incorporated over the course of several Transition phase iterations. The Transition phase also 

includes system conversions and user training. 

Refinements and Variations 

Refinements of the Unified Process vary from each other in how they categorize the 

project disciplines or workflows. The Rational Unified Process defines nine disciplines:Business 

Modeling, Requirements, Analysis and 

Design, Implementation, Test, Deployment, Configuration and Change Management, Project 

Management, and Environment. The Enterprise Unified Process extends RUP through the 

addition of eight "enterprise" disciplines. Agile refinements of UP such as OpenUP/Basic and 

the Agile Unified Processsimplify RUP by reducing the number of disciplines. 

Refinements also vary in the emphasis placed on different project artifacts. Agile refinements 

streamline RUP by simplifying workflows and reducing the number of expected artifacts. 

Refinements also vary in their specification of what happens after the Transition phase. In the 

Rational Unified Process the Transition phase is typically followed by a new Inception phase. In 

the Enterprise Unified Process the Transition phase is followed by a Production phase. 

The number of Unified Process refinements and variations are countless. Organizations utilizing 

the Unified Process invariably incorporate their own modifications and extensions. The 

following is a list of some of the better known refinements and variations. 

• Agile Unified Process (AUP), a lightweight variation developed by Scott W. Ambler 

• Basic Unified Process (BUP), a lightweight variation developed by IBM and a precursor 

to OpenUP 

• Enterprise Unified Process (EUP), an extension of the Rational Unified Process 

• Essential Unified Process (EssUP), a lightweight variation developed by Ivar Jacobson 

• Open Unified Process (OpenUP), the Eclipse Process Framework software development 

process 

• Rational Unified Process (RUP), the IBM / Rational Software development process 

• Oracle Unified Method (OUM), the Oracle development and implementation process 

• Rational Unified Process-System Engineering (RUP-SE), a version of RUP tailored 

by Rational Software for System Engineering 

 

 

 

 


