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There are two types of process control: “defined” and “empirical”.

A defined process tells you exactly what to do, which artifacts you have to 

produce, who you’re supposed to talk with and when...

Defined processes work when you know exactly what you are building and 

you know exactly what inputs are required to build it.

If you have to produce the same thing day in day out, a defined process might 

work.

The typical example is an assembly line.

(However, please note that even assembly lines tend not to use defined 

process these days).
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Empirical processes have an “inspect 

and adapt” approach.

You continuously “inspect” your 

problems, and “adapt” the process by 

consequence.

Empirical processes work best when 

you work in an environment that 

changes, and you need constant 

feedback. 

Agile and Scrum assume that building 

software is inherently an empirical 
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process:

we are building a unique product 

one time only;

we can’t specify the end result 

exactly;

we don’t know exactly what will 

be required to build it.

Think of the difference between 

designing the Honda Civic (an empirical 

process) and mass producing the 

Honda Civic (a defined process).
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It’s only in testing that your design is tested against reality. At this point you 

always learn something about your design (usually that it is wrong!), and that 

tells you something about your requirements (ditto!)
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• When new changes are needed to be implemented. The freedom agile 

gives to change is very important. New changes can be implemented at 

very little cost because of the frequency of new increments that are 

produced.

• To implement a new feature the developers need to lose only the work 

of a few days, or even only hours, to roll back and implement it.

• Unlike the waterfall model in agile model very limited planning is 

required to get started with the project. Agile assumes that the end 

users’ needs are ever changing in a dynamic business and IT world. 

Changes can be discussed and features can be newly effected or removed 

based on feedback. This effectively gives the customer the finished system 

they want or need.

• Both system developers and stakeholders alike, find they also get 

more freedom of time and options than if the software was developed 

in a more rigid sequential way. Having options gives them the ability to 

leave important decisions until more or better data or even entire hosting 

programs are available; meaning the project can continue to move forward 

without fear of reaching a sudden standstill.
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• In iterative model we can only create a high-level design of the 

application before we actually begin to build the product and define 

the design solution for the entire product. Later on we can design and built 

a skeleton version of that, and then evolved the design based on what had 

been built.

• In iterative model we are building and improving the product step by 

step. Hence we can track the defects at early stages. This avoids the 

downward flow of the defects.

• In iterative model we can get the reliable user feedback. When 

presenting sketches and blueprints of the product to users for their 

feedback, we are effectively asking them to imagine how the product will 

work.

• In iterative model less time is spent on documenting and more time is 

given for designing.
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We want to maximize time spent on activities that add value to the product, 

and eliminate waste activities. 

What is waste? It is any activity or product that does not provide value to 

customers – anything a customer would not pay for.

There are 7 wastes in software: 

- inventory (features not yet deployed, or incomplete features)

-extra processes (such as unnecessary documents)

-extra or unused features

-task switching

-Waiting

-Motion (for example walking across the building to ask someone a question)

-defects

What type of waste does this image represent? 

The 7 types of software waste can be compared the types of waste in 

manufacturing:

Rework, Overproduction, Conveyance, Waiting, Inventory, Motion, 

Overprocessing
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Latent Skill, Danger, Poor Information, Material, Breakdown

Wikipedia

Lean philosophy regards everything not adding value to the customer as 

waste (muda). Such waste may include:

unnecessary code and functionality

delay in the software development process

unclear requirements

avoidable process repetition (often caused by insufficient testing)

bureaucracy

slow internal communication

In order to eliminate waste, one should be able to recognize it. If some activity 

could be bypassed or the result could be achieved without it, it is waste. 

Partially done coding eventually abandoned during the development process

is waste. Extra processes and features not often used by customers are 

waste. Waiting for other activities, teams, processes is waste. Defects and 

lower quality are waste. Managerial overhead not producing real value is 

waste.

A value stream mapping technique is used to identify waste. The second step 

is to point out sources of waste and to eliminate them. Waste-removal should 

take place iteratively until even seemingly essential processes and 

procedures are liquidated.
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The people who built this path didn’t build quality in. The cost of fixing a 

shipped product is much higher then fixing a product that is being build.

Piling up code on top of a shaky foundation will result in a very expensive re-

factoring effort.

Continuous refactoring, continuous testing, and continuous integration are 

agile ways to build quality in.

Wikipedia

Build integrity in

The customer needs to have an overall experience of the System – this is the 

so-called perceived integrity: how it is being advertised, delivered, deployed, 

accessed, how intuitive its use is, price and how well it solves problems.

Conceptual integrity means that the system’s separate components work well 

together as a whole with balance between flexibility, maintainability, efficiency, 

and responsiveness. This could be achieved by understanding the problem 

domain and solving it at the same time, not sequentially. The needed 

information is received in small batch pieces – not in one vast chunk with 

preferable face-to-face communication and not any written documentation. 

The information flow should be constant in both directions – from customer to 

developers and back, thus avoiding the large stressful amount of information 
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after long development in isolation.

One of the healthy ways towards integral architecture is refactoring. As more 

features are added to the original code base, the harder it becomes to add 

further improvements. Refactoring is about keeping simplicity, clarity, 

minimum amount of features in the code. Repetitions in the code are signs for 

bad code designs and should be avoided. The complete and automated 

building process should be accompanied by a complete and automated suite 

of developer and customer tests, having the same versioning, synchronization 

and semantics as the current state of the System. At the end the integrity 

should be verified with thorough testing, thus ensuring the System does what 

the customer expects it to. Automated tests are also considered part of the 

production process, and therefore if they do not add value they should be 

considered waste. Automated testing should not be a goal, but rather a 

means to an end, specifically the reduction of defects.
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JBTDT: Just Build The Damn Thing - learn from actually building it.

Engage as a Team: let the Specialist dissect the problem, let the rest of the 

Team build the solution.

Share knowledge gained with the whole Team.

Share knowledge across multiple Teams.

Wikipedia

Amplify learning

Software development is a continuous learning process with the additional 

challenge of development teams and end product sizes. The best approach 

for improving a software development environment is to amplify learning. The 

accumulation of defects should be prevented by running tests as soon as the 

code is written. Instead of adding more documentation or detailed planning, 

different ideas could be tried by writing code and building. The process of user 

requirements gathering could be simplified by presenting screens to the end-

users and getting their input.

The learning process is sped up by usage of short iteration cycles – each one 

coupled with refactoring and integration testing. Increasing feedback via short 

feedback sessions with customers helps when determining the current phase 

of development and adjusting efforts for future improvements. During those 

short sessions both customer representatives and the development team 
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learn more about the domain problem and figure out possible solutions for 

further development. Thus the customers better understand their needs, 

based on the existing result of development efforts, and the developers learn 

how to better satisfy those needs. Another idea in the communication and 

learning process with a customer is set-based development – this 

concentrates on communicating the constraints of the future solution and not 

the possible solutions, thus promoting the birth of the solution via dialogue 

with the customer.
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Keep your options open up to the last responsible minute. 

Wait until you have better information to make the decision.

Be flexible to react to the changes that will surely happen in the market and in 

the technology.

[Note to presenter: very observant people may notice that this image shows a 

crossing, and not a switch where trains can change tracks. Change the image 

if you like.]

Wikipedia

Decide as late as possible

As software development is always associated with some uncertainty, better 

results should be achieved with an options-based approach, delaying 

decisions as much as possible until they can be made based on facts and not 

on uncertain assumptions and predictions. The more complex a system is, the 

more capacity for change should be built into it, thus enabling the delay of 

important and crucial commitments. The iterative approach promotes this 

principle – the ability to adapt to changes and correct mistakes, which might 

be very costly if discovered after the release of the system.

An agile software development approach can move the building of options 

earlier for customers, thus delaying certain crucial decisions until customers 
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have realized their needs better. This also allows later adaptation to changes 

and the prevention of costly earlier technology-bounded decisions. This does 

not mean that no planning should be involved – on the contrary, planning 

activities should be concentrated on the different options and adapting to the 

current situation, as well as clarifying confusing situations by establishing 

patterns for rapid action. Evaluating different options is effective as soon as it 

is realized that they are not free, but provide the needed flexibility for late 

decision making.
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We deliver quickly to maximize return on investment, reduce risk, and get 

feedback from real customers and users.

Markets and technology change quickly. Long delivery cycles increase risk 

that you won’t deliver a product that meets customers’ needs.

Wikipedia

Deliver as fast as possible

In the era of rapid technology evolution, it is not the biggest that survives, but 

the fastest. The sooner the end product is delivered without major defects, the 

sooner feedback can be received, and incorporated into the next iteration. 

The shorter the iterations, the better the learning and communication within 

the team. With speed, decisions can be delayed. Speed assures the fulfilling 

of the customer's present needs and not what they required yesterday. This 

gives them the opportunity to delay making up their minds about what they 

really require until they gain better knowledge. Customers value rapid delivery 

of a quality product.

The just-in-time production ideology could be applied to software 

development, recognizing its specific requirements and environment. This is 

achieved by presenting the needed result and letting the team organize itself 

and divide the tasks for accomplishing the needed result for a specific 

iteration. At the beginning, the customer provides the needed input. This could 

be simply presented in small cards or stories – the developers estimate the 
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time needed for the implementation of each card. Thus the work organization 

changes into self-pulling system – each morning during a stand-up meeting, 

each member of the team reviews what has been done yesterday, what is to 

be done today and tomorrow, and prompts for any inputs needed from 

colleagues or the customer. This requires transparency of the process, which 

is also beneficial for team communication. Another key idea in Toyota's 

Product Development System is set-based design. If a new brake system is 

needed for a car, for example, three teams may design solutions to the same 

problem. Each team learns about the problem space and designs a potential 

solution. As a solution is deemed unreasonable, it is cut. At the end of a 

period, the surviving designs are compared and one is chosen, perhaps with 

some modifications based on learning from the others - a great example of 

deferring commitment until the last possible moment. Software decisions 

could also benefit from this practice to minimize the risk brought on by big up-

front design.
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Leverage ALL of your people’s talents and intelligence. Give them a goal and 

let them find the best way to accomplish it. When people have ownership over 

their work they are more motivated.

The army is a great example of “self-organized units”.

Teams are given a “Commander’s intent” and can organize themselves as 

they see fit.

Wikipedia

Empower the team

There has been a traditional belief in most businesses about the decision-

making in the organization – the managers tell the workers how to do their 

own job. In a "Work-Out technique", the roles are turned – the managers are 

taught how to listen to the developers, so they can explain better what actions 

might be taken, as well as provide suggestions for improvements. The lean 

approach favors the aphorism "find good people and let them do their own 

job," encouraging progress, catching errors, and removing impediments, but 

not micro-managing.

Another mistaken belief has been the consideration of people as resources. 

People might be resources from the point of view of a statistical data sheet, 

but in software development, as well as any organizational business, people 

do need something more than just the list of tasks and the assurance that 
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they will not be disturbed during the completion of the tasks. People need 

motivation and a higher purpose to work for – purpose within the reachable 

reality, with the assurance that the team might choose its own commitments. 

The developers should be given access to the customer; the team leader

should provide support and help in difficult situations, as well as ensure that 

skepticism does not ruin the team’s spirit.
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Apply Systems thinking. 

Find the weakest link or the biggest problem in your whole system and fix that 

first. 

Sub-optimization is to trying to optimize some small part of the system, which 

may not help the whole system. Suppose you add more programmers to a 

team so you can create more code, but you don’t have enough testers to test 

and deploy all the extra code; the system still cannot deliver more value.

Wikipedia

See the whole

Software systems nowadays are not simply the sum of their parts, but also 

the product of their interactions. Defects in software tend to accumulate 

during the development process – by decomposing the big tasks into smaller 

tasks, and by standardizing different stages of development, the root causes 

of defects should be found and eliminated. The larger the system, the more 

organizations that are involved in its development and the more parts are 

developed by different teams, the greater the importance of having well 

defined relationships between different vendors, in order to produce a system 

with smoothly interacting components. During a longer period of development, 

a stronger subcontractor network is far more beneficial than short-term profit 

optimizing, which does not enable win-win relationships.
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Lean thinking has to be understood well by all members of a project, before 

implementing in a concrete, real-life situation. "Think big, act small, fail fast; 

learn rapidly" – these slogans summarize the importance of understanding 

the field and the suitability of implementing lean principles along the whole 

software development process. Only when all of the lean principles are 

implemented together, combined with strong "common sense" with respect to 

the working environment, is there a basis for success in software 

development.
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Speakers notes: 

It begins with Lean as a concept, optimizing the whole vaule flow

With the Agile concept we focus on cooperation to eliminate waste

Scrum is one typical method that can be used to plan and keep good 

control of what to do and who is doing what

XP is yet another method, but in this case a specific one for SW 

development (eXtreme Programming)
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The manifesto also includes twelve principles. Here they are.

12 principles: they are each self-explanatory.
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Speakers notes: 

It begins with Lean as a concept, optimizing the whole vaule flow

With the Agile concept we focus on cooperation to eliminate waste

Scrum is one typical method that can be used to plan and keep good 

control of what to do and who is doing what

XP is yet another method, but in this case a specific one for SW 

development (eXtreme Programming)
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Speakers notes:

Collective code ownership doesn’t mean that everyone is supposed to do 

everything. It means that we try learn more from each other to become less 

vulnerable so e g Charles can keep on working with a design task even if 

Edith is on sick leave on a Monday. 
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Some organizations like to assign people to multiple projects simultaneously. 

This fractional assignment is particularly common in matrix-managed 

organizations. (If team members have two managers, one for their project and 

one for their function, you are probably in a matrixed organization.)
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• Your workspace is the cockpit of your development effort. Just as a pilot 

surrounds himself with information necessary to fly a plane, arrange your 

workspace with information necessary to steer your project: create an 

informative workspace.

• An informative workspace broadcasts information into the room. When 

people take a break, they will sometimes wander over and stare at the 

information surrounding them. Sometimes, that brief zoneout will result in 

an aha moment of discovery.

• An informative workspace also allows people to sense the state of the 

project just by walking into the room. It conveys status information without 

interrupting team members and helps improve stakeholder trust.
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'integration hell', e.g., integrating a big chunk of code changes at the last 

minute which results in conflicts, and can take more time to resolve as 

compared to the time required to make original changes. 
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In project management, a death march is a project where the members feel it 

is destined to fail, or requires a stretch of unsustainable overwork. The 

general feel of the project reflects that of an actual death march because the 

members of the project are forced to continue the project by their superiors 

against their better judgment.
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Important aspect of simple design: avoid speculative coding. Whenever you’re 

tempted to add something to your design, ask yourself if it supports the 

stories and features you’re currently delivering. If not, well... you aren’t gonna

need it. Your design could change. Your customers’ minds could change. 

Similarly, remove code that’s no longer in use. You’ll make the design smaller, 

simpler, and easier to understand. If you need it again in the future, you can 

always get it out of version control. For now, it’s a maintenance burden you 

don’t need.

We do this because excess code makes change difficult. Speculative design, 

added to make specific changes easy, often turns out to be wrong in some 

way, which actually makes changes more difficult. It’s usually easier to add to 

a design than to fix a design that’s wrong. The incorrect design has code that 

depends on it, sometimes locking bad decisions in place.
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Speakers notes: 

It begins with Lean as a concept, optimizing the whole vaule flow

With the Agile concept we focus on cooperation to eliminate waste

Scrum is one typical method that can be used to plan and keep good 

control of what to do and who is doing what

XP is yet another method, but in this case a specific one for SW 

development (eXtreme Programming)
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Speakers notes:

Process description of Scrum as one example of a method that can be used 

within Lean and Agile product development
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Speakers notes:

Product owner

Represents the interests of all the stakeholders

ROI objectives

Prioritizes the product backlog

Team

Cross-functional

Self-managing

Self-organizing

Coach

Coaches the team in the Agile and Lean process

Challenges the team for continuous improvement

Teaching the way we do Agile & Lean

Ensures the following of Agile & Lean rules and practices
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Speakers notes:

User stories are a way of describing customer requirements without 

having to create formalized requirement documents and without 

performing administrative tasks related to maintaining them. 

A user story could describe a small feature but normally a feature is 

divided into several user stories. 
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Speakers notes:

This is an exercise which will focus on the ability to cooperate in a Team
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Speakers notes:

The very first time a Team work like this is set up it might take an hour 
or two.

This example could be a SW Team with a “normal size” of 6-8 
members, (depending on the product, its maturity and complexity) that 
after implementation of Agile and Lean wow now can be done within a 
few minutes, or significantly shorter planning time.
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checklist/#sthash.8rcJSONz.dpuf
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Picture of task board: Kniberg, Henrik 2006. Scrum and XP from the Trenches. 

<http://www.crisp.se/henrik.kniberg/ScrumAndXpFromTheTrenches.pdf> 

Speakers notes:

Normally the team has their Daily Scrum standing at this task board. A Daily Scrum 

is a:

-Daily 15 minute work meeting;

-Same place and time every day;

- Where everyone answers three questions;

What have you done since last meeting?

What will you do before next meeting?

What is in your way?

-In order to find Impediments and make Decisions

The definition of Done is very important to agree upon, settle this within the 

Team
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Speakers notes:

Point out that retrospectives are for the team and should thereby be 

run by he team, not a manager (the team should even decide if the 

manager is allowed to participate). 

The goal is to find impediments for better ways of working. Earlier, 

before Agile ways of working, this was normally done once or twice a 

day. Now, we want to do this at the end of every sprint. 
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