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4.Lean



The Road to Lean
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Fathers of Lean
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“Lean”
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5 Principles of Lean
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5 Principles 
of Lean
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5 Principles of Lean
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We Want Black!

Any color as long as 
it’s black!

Manufacturing at Highland Park in 1913

8



We Want Variety!
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Variety means...
• Colour changes
• Body and shape changes

Which, in turn, means...
• Increased skill requirement
• More parts and part numbers

Which, in turn, means…
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Lean House: Continuous Improvement 
Through People

• Toyota practices 
continuous improvement 
through people. 

• Or, the lean enterprise is 
a culture where people-
driven improvement 
operates continuously in 
the pursuit of delivering 
customer value.
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Perfection is attained,
not when there is nothing more to add,
but when there is nothing left to take 
away

Lean?
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Why Lean?
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Lean Production
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History
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History
• After World War II when Japanese industry was 

decimated, the Toyoda family to start an automotive 
company. 

• They had some cash but did not have the 
infrastructure.

• Under these conditions, Taiichi Ohno was given the
assignment of catching up with American companies 
in productivity at a time when they were behind.

• Starting lean manufacturing on the shop floor, after 
World War II as a solution to a very real and pressing 
problem.
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History

• Ohno drew upon a number of ideas from the 
West and a lot of experimentation to 
ultimately develop TPS.

• Quality problem at Toyota led to introduction 
of concept of “JIDOKA” – built in quality.

• Taiichi Ohno, Shigeo Shingo and Eiji Toyoda
developed the TPS between 1948 and 1975.
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History

• 1992, the Theory of Constraints, by Eli Goldratt
• 1990, The Machine That Changed the World, by 

Womack, Jones, and Roos
– This book examined the Toyota Production System 

and introduced the term Lean.

• 1993, Reengineering the Corporation, Michael 
Hammer and James Champy

• 1996, Lean Thinking, James P. Womack and 
Daniel T. Jones
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William Edwards Deming
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Taiichi Ohno
• The first Lean system was 

applied by Taiichi Ohno in Toyota 
in 1953 to:
– Reduce inventory and 

production cycle time
– Improve productivity

• It involves several practices, such 
as
– just-in-time development (JIT),
– quality management (Jidoka), and 
– continuous process improvement

(Kaizen).



21

Toyota Production System (TPS)

• The foundation of TPS is the absolute 
elimination of waste in both 
– product and 
– process.

• TPS aggressive elimination of waste led to the 
twin values of 
– rapid product flow and 
– built-in quality.



Definition of Lean Manufacturing:
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TPS
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TPS
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Two Pillars

Taiichi Ohno
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Value-Added Activities
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Waste Elimination

27

waste 
always generates 

further waste



28



What is Lean?
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Traditional vs Lean Results
Traditional Results of Manufacturing Improvement

Lean Results
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Explanation of the Three MUs
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Kaizen and Kaikaku
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Every Step a PDCA
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Kata

• A predefined, or choreographed, sequence 
of movements

• …
• A way of keeping two things in alignment 

or synchronization with one another.
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8 Wastes in Production
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1. Defects
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2. Over Production
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3. Waiting
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4. Not Utilizing Employees
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5. Transportation
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6. Inventory
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7. Motion
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8. Extra Processing
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Lean Production House: 
Customer Goal Focus
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Just-in-time Production (JIT)
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JIT

• Basically implemented in Toyota plant 1950, 
fully functioning in 1970’s

• JIT – production is based on demand

“A philosophy of manufacturing based on
planned elimination of waste and continuous

improvement of productivity ……”
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The Philosophy of JIT

• JIT is built on simplicity - simpler is better
• Continuous improvement
• Visibility – all waste must be visible to be 

identified and eliminated
• Flexibility - to adapt to changes in 

environment
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JIT Goals
• Eliminate disruptions
• Make the system flexible
• Positive impact on Leadtime - Leadtime is 

proportional to inventory
• Minimize inventory
• Eliminate waste
• Increase productivity
• Give the customer the products they want, when and 

where they want them at the minimum cost
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Functioning of JIT
• Involves keeping stock levels to a minimum
• Stock arrives just in time to be used in 

production
• Works best where there is a close relationship

between manufacturer and suppliers
• Goods not produced unless firm has an order 

from a customer
• Aims to get highest volume of output at the

lowest unit cost.
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Functioning of JIT
• A method of production control.
• No demand - no production!
• Anticipated/planned consumer demand triggers 

production
• Finished goods assembled just in time to be sold to 

customer
• Component parts assembled just in time to become 

finished goods
• Materials purchased just in time to make component

parts.
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Benefits of JIT
The main BENEFITS of JIT are the following:
• Funds that were tied up in inventories can be used

elsewhere.
• Areas previously used to store inventories can be

used for other more productive uses.
• Throughput time is reduced, resulting in greater

potential output and quicker response to customers.
• Defect rates are reduced, resulting in less waste and 

greater customer satisfaction.
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TPS Concepts: Jidoka - Autonomation
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Jidoka
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Jidoka: Intelligent Automation
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Jidoka: Highlighting Problems
• Jidoka (meaning ‘autonomation’) – a term used in 

Lean manufacturing meaning 
"automation with a human touch“

• It is a quality control process used in the Toyota
Production System which applies the following four
principles:
– Detect the abnormality.
– Stop.
– Fix or correct the immediate condition.
– Investigate the root cause and install a countermeasure.
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Automation vs. Autonomation
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Maximize Throughput
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5S
seiri
(sort/organization) 

Seiton is setting 
everything in order. 

Seiso means 
shiny clean. 

Seiketsu means 
standardized cleanup. 

Shitsuke is discipline 
and discipline should be 
sustained. 
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5 Steps to Process Excellence
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Poka-Yoke – Early Error Detection

• Errors will not turn into defects if 
feedback and action take place at 
the error stage

Dr. Shigeo Shingo

Utah State University founded the 
Shingo prize for excellence in 
manufacturing in 1988
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Poka-Yoke – Early Error Detection

Do it right 
the first 
time!
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Do it right 
the first 
time!

Poka-Yoke – Early Error Detection
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Level out the Workload:
Heijunka

• Heijunka is a system of production-leveling
that produces the right product mix as 
demanded by the customer by making 
optimal utilization of the available capacity
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Heijunka

Mixed model production (leveled)Traditional production (unleveled)
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Lean Business Journey
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Cycle Time and Lead Time
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Cycle Time (C/T) – time to complete a single unit of production
Lead Time (L/T) – the latency between the initiation and execution of a process.



Takt Time
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Lean Thinking



Toyota Way =
Toyota Production 

System
+

Toyota Kata
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Toyota Production System with
Lean Thinking Tools
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Thinking Tools
#1 Lean Thinking

Thinking Tools
#1 Lean Thinking



Value Stream

74

How much time is spent on value add vs non value add

Thinking Tools
#1 Lean Thinking



What is a Lean Process ?
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Thinking Tools
#2 Theory of Constraints

Thinking Tools
#2 Theory of Constraints



Bottlenecks
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Thinking Tools
#2 Theory of Constraints
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• “Constraints is anything that limits a system 
from achieving higher performance versus its 
goal”.

Thinking Tools
#2 Theory of Constraints



Drum-buffer-rope
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• The aim of the solution is to protect the weakest link in the system, and 
therefore the system as a whole, against process dependency and 
variation and thus maximize the systems’ overall effectiveness.  

Drum – Constraints in the 
process. 
Buffer - A protection 
Rope - A schedule for 
releasing raw materials to the 
floor. 

Thinking Tools
#2 Theory of Constraints
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TheoryThinking Tools
#3 Queueing

Thinking Tools
#3 Queueing Theory
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Little’s Law

Thinking Tools
#3 Queueing Theory



Lean Thinking Philosophy
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The Lean Thinking House

83



Lean vs. Traditional Thinking
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In Conclusion
• Lean production is probably the single 

greatest enabler of continuous improvement.
• Pull, visual control, and flow paradigm 

encourage us to:
– Identify and resolve bottlenecks; 

releasing greater throughput
– Causal analysis on impediments blocking flow; 

improving cycle time
– Identify and eliminate waste; 
– improving flow of value
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Value Stream
86



Spaghetti World!
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What is Your Process?

Inputs Your Process Outputs
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What to do with Your Process?
1st Step: ID your Value Streams and
Create Flow with what Resources you Have

Inputs Your Process Outputs
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What to do with Your Process?
2nd Step: Eliminate the “Knots and Remaining Tangles”
by Dedicating Resources to Value Streams – Commit
Yourself to Single Piece Flow!

Inputs Your Process Outputs
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Value Stream
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Value Stream Mapping
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Why Value Stream Mapping?
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Value Stream Mapping: 
Three Key Activities

94



2. Waterfall and Iterative 
Development Models



2. Waterfall Model
2



History of the Waterfall Model

• On the origin of the term “waterfall” is often 
said that Winston Royce introduced it in 1970.

• In 1970 Royce wrote that the waterfall model 
should be seen as the first draft of software
development methodology, he felt that the 
method has flaws.
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The Waterfall Model
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Requirements and Specifications

5



The Waterfall Process
Big Requirements Up Front 
(BRUF)

System
Requirements

Software
Requirements

Analysis

Program
Design

Coding

V&V

OperationsBut …
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System
Requirements

The Waterfall Process
Big Requirements Up Front (BRUF)

Software
Requirements

Analysis

Coding

V&V

Operations

Preliminary
Design

Analysis

Program
Design Coding

Testing

Usage

Preliminary
Design

Document

UI Design 
Document V&V

Plan

Final
Design

Preliminary
DesignSoftware 

Requirements
Specification

Prelim.
Review

Program
Design

Design
Review

Operating
Instructions
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Requirements

The requirements are fixed and the five building blocks 
move forward each step in sequence with heavy 
documentation and formal approval required.
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Waterfall
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What is Waterfall?

• Rigidly sequential 
• Big design up front (BDUF)
• Big test at the end, 
• “Document everything” approach.
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The Traditional World’s Waterfall-based 
Software Development Approach

• Systems are developed in a sequential process 
(at times even in a single pass).

• All requirements are determined up front, 
with the dual assumptions that they can all be
known up front, and that they are and will 
remain unchanging.

• Analysis is done once, and precedes design.
• Design is done once, and precedes coding.
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The Traditional World’s Waterfall-based 
Software Development Approach
• All coding is done once, and precedes testing and 

integration.
• All testing is done once followed by or in conjunction 

with integration activities, and precedes operational use.
• Formal review and approval is required to proceed from 

any one step to the next.
• The customer is most involved setting the requirements, 

mostly disappears during analysis design, and coding,
and re-emerges during test and acceptance.

• Extensive documentation is required for each and every 
step.
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Waterfall Approach 

• There were a number of reasons why 
Waterfall approach seemed sound
(1970, Royce), and this approach was a 
response to risk and uncertainty. 

• Waterfall approach was seen as a risk 
management technique.
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Waterfall Approach as a 
Risk Management Technique
• Early identification of all the requirements was 

needed to support planning and budgeting
• Identifying and locking down the 

requirements early in the program would 
prevent scope creep

• Documenting all aspects of design and 
decision-making was needed for future 
reference
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Waterfall Approach as a 
Risk Management Technique
• Extensive reviews would not only ensure all 

stakeholders were aware of progress, but they
would also allow issues to be uncovered earlier

• All requirements needed to be documented 
before any design work began to ensure the 
architecture was adequate

• All coding needed to be complete before test to 
ensure the entire system’s capabilities could be 
evaluated

• All requirements had to be met before the system 
could be fielded
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Analysis Design Develop Test Deploy

Waterfall Development Project
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Business Owner

17

Business Case
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Stakeholders &
Experts

Project Manager
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Business Case

Project Charter
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Business Case

Project Charter

Milestones

Business 
Owner

Project Plan
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Business Case

Project Charter

Project Plan
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Business 
Analyst

Business Case

Project Charter

Project Plan

Requirements

Users & Experts
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Business Case

Project Charter

Project Plan

Requirements

Architecture 
& Design

Architects & 
Designers
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Business Case

Project Charter

Project Plan

Requirements

Architecture 
& Design

Starting
Software
Project
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Waterfall Development Project
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Waterfall Project Management
Command and Control
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Waterfall Phases:
Requirement Gathering and Analysis
• This is the first phase of waterfall model which includes 

a meeting with the customer to understand his 
requirements.

• This is the most crucial phase as any misinterpretation 
at this stage may give rise to validation issues later.

• The software definition must be detailed and accurate 
with no ambiguities.

• It is very important to understand the customer 
requirements and expectations so that the end product 
meets his specifications.

• All this requirements are then well documented and 
discussed further with the customer for reviewing.
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Waterfall Phases: Design
• The customer requirements are broken down into logical 

modules for the ease of implementation. Requirements for 
every module are identified and designed accordingly.

• Also the inter-relationship between the various logical 
modules is established at this stage.

• Algorithms and diagrams defining the scope and objective 
of each logical model are developed.

• In short, this phase lays a fundamental for actual 
programming and implementation.

• It is a intermediate step between requirements analysis 
and coding.

• The requirements are translated in some easy to represent 
form using which coding can be done effectively and 
efficiently.

• The design needs to be documented for further use.
27



Waterfall Phases: Coding

• Coding is a step in which design is translated
into machine-readable form.

• According to design programmers do code and
make class and structure of whole software.
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Waterfall Phases: Testing

• In this stage, both individual components and 
the integrated whole are methodically verified 
to ensure that they are error-free and fully 
meet the requirements outlined in the first 
step.
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Waterfall Phases: Maintenance

• The usually the longest stage of the software. 
• In this phase the software is updated to meet

customer needs.
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Waterfall Process Assumptions

• Requirements are known up front before design

• Requirements rarely change

• Users know what they want, and rarely need visualization

• Design can be conducted in a purely abstract space, or trial 
rarely leads to error

• The technology will all fit nicely into place when the time 
comes (the apocalypse)

• The system is not so complex. (Drawings are for wimps)



Waterfall Summary

• Plan the work out completely before beginning
• Lock down requirements early
• Institute multiple reviews
• Move forward in a step-by-step, sequential 

manner
• Move forward only when all parts of the previous 

steps were complete
• Capture all details with extensive documentation
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Waterfall Advantages
• Design errors are captured before any software is written 

saving time during the implementation phase.
• Excellent technical documentation is part of the 

deliverables and it is easier for new programmers to get up 
to speed during the maintenance phase.

• The approach is very structured and it is easier to measure 
progress by reference to clearly defined milestones.

• The total cost of the project can be accurately estimated 
after the requirements have been defined (via the 
functional and user interface specifications).

• Testing is easier as it can be done by reference to the 
scenarios defined in the functional specification.
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Waterfall Disadvantages

• Clients will often find it difficult to state their 
requirements at the abstract level of a functional 
specification and will only fully appreciate what is 
needed when the application is delivered. 

• It then becomes very difficult (and expensive) to 
re-engineer the application.

• The model does not cater for the possibility of 
requirements changing during the development 
cycle.

• A project can often take substantially longer to 
deliver than planned.
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Waterfall approach is highly risk and often more 

costly
than Iterative approaches

REQUIREMENTS

DESIGN

DEVELOPMENT

TESTING

MAINTENANCE

Takes too long

Changes

SkippedYou don’t realize any value until 
the end of the project

You leave the testing until the end
You don’t seek approval from the 

stakeholders until late in the day

Waterfall Summary
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Iterative Development
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Iterative Development
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Iterative Development
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Iterative Development

• Requirements are characterized up-front, and 
assumed to be changing.

• Systems evolve during a series of short iterations, 
where analyze, design, code, test, and potentially
shippable code happens each iteration.

• Customer participation and approval is required 
during each iteration and to make the decision to 
proceed to the next iteration.

• Documentation is developed only as needed and 
is often tailored for the project.
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Iterative Development

At the end of each iteration
• The developer will demonstrate or deliver some 

working, useful capability to the customer.23
• Once the customer is satisfied, the capability is 

prepared for release or carried forward into the next 
iteration (depending on the release plan).

• The customer hold a retrospective to review what 
worked and what didn’t work.

• Iterations continue until
– All desired capabilities have been delivered
– The money runs out
– The schedule deadline is reached.
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The Team's Progress

• Each iteration produces a more complete release than the previous iteration.
• In each iteration, the focus is on the production of a working release and not some 

set of project documents or un-integrated components.
• It is essential that the team's progress is considered as a whole, via the testing of 

the integrated release.
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Feedback
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Feedback

• Each iteration will present developers with the opportunity to elicit 
objective feedback on the appropriateness of the solution and the 
business impact that it is likely to have. 

• By basing the feedback on demonstrations of working versions of the 
system, the communication is kept focused and to the point, allowing the 
development to converge upon a solution that meets the system's 
essential minimal characteristics.
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Feedback

• Each iteration will present developers with the opportunity to elicit 
objective feedback on the appropriateness of the solution and the 
business impact that it is likely to have. 

• By basing the feedback on demonstrations of working versions of the 
system, the communication is kept focused and to the point, allowing the 
development to converge upon a solution that meets the system's 
essential minimal characteristics.



Waterfall is like a Cannonball
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Iterative is like Homing Missile
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Risks in Waterfall and Iterative Methods

Iterative development

T I M E

R

I

S

K

Waterfall

In iterative 
methods we 
do risky 
things first



Risk: Build the wrong thing right
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Risk: Build more than you need
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Features Used in Software Product
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Cost of Change in Waterfall
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Cost of Change in Waterfall
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The Cost of Change
in Waterfall and Iterative Methods

WF

Iterative
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Waterfall vs. Iterative & Incremental
But ...



7. Kanban Software Engineering
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• David J. Anderson, Kanban: Successful 
Evolutionary Change for Your Technology 
Business, Kindle.

• Marcus Hammarberg, Joakim Sundén, Kanban
in Action, Kindle.

• Jonathan Rasmusson, The Agile Samurai, 
Kindle.
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Agile Past

• Extreme Programming
• Scrum

(... some 15+ years ago)



Agile Present

• Lean
• XP
• Scrum
• Kanban
• Lean Startup
• DevOps
• Agile UX
• Lean Ux
• Scrum of Scrums
• LeSS
• SAFe



Scrum Problems

https://www.slideshare.net/ssuserb02335/scrum-agile-project-
manafement?from_action=save

https://www.slideshare.net/ssuserb02335/scrum-agile-project-manafement%3Ffrom_action=save
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Length of Iterations (% respondents)

83%

http://pragmaticscrum.info/sprint-length/

http://pragmaticscrum.info/sprint-length/
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Short Iterations (time-boxes)

Advantages:
–More effective feedback
–More effective iterations (sprints) planning
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Short Iterations (time-boxes)

Disadvantages:
– Smaller stories are often too small to be 

valuable and difficult to identify
– In the backlog of smaller stories could be 

hundreds of items, instead of couple dozen 
in Kent Beck’s days (extreme programming). 
New problem of management of stories has 
emerged.
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https://en.wikipedia.org/wiki/File:Dark,_Clouds.JPG

Prior to Kanban

https://en.wikipedia.org/wiki/File:Dark,_Clouds.JPG
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Kanban

http://slides.com/zenigata/kanban/embed#/

http://slides.com/zenigata/kanban/embed


Push vs. Pull

11



Push vs. Pull
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• Don’t build features that nobody 
needs right now

• Don’t write more specs than you 
can code

• Don’t write more code than you 
can test

• Don’t test more code than you can 
deploy

Pull
https://passnownow.com/

https://passnownow.com/
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Kanban
A card attached to boxes of parts that regulates 
pull in the Lean System by signaling upstream 

production and delivery.



What is Kanban?

• Pull system for work flow
• Originated from Toyota Manufacturing

– Signals up-stream to produce more

• Visualization of work flow
• Less overhead than traditional Scrum
• Worked is pulled in as capacity is available

15
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Kanban Software Development

• Agile 2007 conference 
that initially sparked 
widespread interest in 
Kanban

David Anderson

•"No one's job title 
changes, no one's 
roles and
responsibilities 
change, and any 
changes that we do 
make will be made 
incrementally."
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Kanban in Nutshell

• Pull value through the 
Value Stream

• Limit WIP
• Make it visible!

Henrik Kniberg & Mattias Skarin, Kanban and Scrum - Making the Most of Both



8 Wastes in Production (repeated from 4.Lean)

18
https://twitter.com/daniel_nyp/status/908708658435035136?lang=mr

https://twitter.com/daniel_nyp/status/908708658435035136%3Flang=mr


Elimination of Waste

• In software development, there are three 
types of waste:
– Waste in team potential
– Waste in code development 
– Waste in project management 

19



Waste in Team Potential

• Task Switching
• Waiting

– Time for getting instructions or information

20



Waste in Code Development

• Partially completed work – The partially 
completed work can become outdated and 
unusable. It can be eliminated with iterative 
cycles and with modular code that completes 
within the iteration.

• Defects – In developing a code, correction and 
retesting requires time and resources. It can 
be eliminated with up-to-date test suite, 
completing testing within the iteration and 
continuous customer feedback. 21



Waste in Project Management

• Extra Processes
– Unnecessary documentation that requires time 

and resources

• Extra Functions 
– These are features that are not required by the 

customer.

22
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Waste in Scrum Project Management



• Using a Kanban approach in software 
drops timeboxed iterations in favor 
of focusing on continuous flow.



THERE IS NO TIME-BOX

Kanban asks us to think differently about organizing our work –
and eliminates the (first order) concept of a timeline or timebox,  
itrations, sprints.

https://kauilapele.wordpress.com/2011/06/07/time-to-step-out-
of-the-box-there-is-nothing-but-now/

https://kauilapele.wordpress.com/2011/06/07/time-to-step-out-of-the-box-there-is-nothing-but-now/


Limit Work in Progress (WIP)

https://dwightstewartrm.com/explain-your-work-capacity-to-your-boss/

https://dwightstewartrm.com/explain-your-work-capacity-to-your-boss/
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Limit Work In Progress
• Given a value stream, a WIP limit

governs the number of work items 
that can be in a given state at any 
instant.

• But:
– You may begin with no WIP limits, and 

Don Reinertsen had suggested that a 
team should start with no WIP limits and 
then observe how the team performs 
when you begin to use Kanban.



Kanban Mechanism of Limiting WIP

28

https://www.infoq.com/articles/hiranabe-lean-agile-kanban/

https://www.infoq.com/articles/hiranabe-lean-agile-kanban/


Kanban: Start 1
• Start with a simple task board 

with 3 columns: to do, 
in process and done.

• Each card represent a work 
item in the current scope. 
Names can be associated with
the cards.

• The key is to setup an easy 
way to visualize the work, and 
create an area for social
interactions.

29



Kanban: Start 2

• A problem with such a 
simplistic board, is the lack of 
rules and the concept of
time-boxing.

• A typical problem is 
accumulating too much 
work in progress (WIP).

• Kanban is more than just 
adding work items on a 
board, it's also applying a 
PULL process.

30



Kanban: Start 3

• To truly embrace Kanban, we 
must regulate the volume of 
cards on the board. This can 
easily be accomplished by 
identifying clear thresholds 
associated to better defined 
stages of work (columns).

31



Kanban: Mechanics

32

1. Team member A completes a 
card and moves it to the "done„
column.

3. The team responds to the pull
event and selects the next 
priority card by moving it to the 
"ready„ column.

2. Team member A pulls a new 
card from the "ready" column and 
starts working on it by placing it in 
the "in process" column.
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Jidoka in Kanban Board



Kanban Flow Metrics
• Work in Progress (WIP): The number of work items 

started but not finished.
• Cycle Time: The amount of elapsed time between 

when a work item "starts" and when a work item 
"finishes."

• Work Item Age: The amount of elapsed time 
between when a work item "started" and the current 
time.

• Throughput: The number of work items "finished" 
per unit of time. 
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Cycle Time and Lead Time (repeated)

35

https://getnave.com/blog/kanban-cycle-time/

https://getnave.com/blog/kanban-cycle-time/
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Throughput

Throughput = WIP / Cycle time

Throughput is the rate of delivery of customer valued 
work into production



Process Selection

37

Scope Uncertainty + Effort Uncertainty:

Copyright 2015, cPrime Inc.



Minimal Marketable Features
(MMF) and
Planning by MMF

Lightly covered in the section 3. Requirements



Minimal Marketable Feature
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A Minimal Marketable Feature 
(MMF)

• A minimal marketable feature (MMF) 
is a chunk of functionality that 
delivers a subset of the customer’s 
requirements, and that is capable of 
returning value to the customer when 
released as an independent entity.



MMF

• The smallest set of functionality that must be realized 
in order for the customer to perceive value. 

• A “MMF” is characterized by the three attributes: 
minimum, 
marketable, and 
feature. 

• “Marketable” means that it provides significant value 
to the customer; value may include revenue 
generation, cost savings, competitive differentiation, 
brand-name projection, or enhanced customer loyalty. 



42

MMF
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Planning-on-demand

• The ideal work planning process should always 
provide the development team with best thing 
to work on next, 
no more and no less.

• Further planning beyond this does not add 
value and is therefore waste.



Cumulative Flow Diagram

44
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Henrik Kniberg

Mattias Skarin

Scrum vs. Kanban

In this section the material from Henrik Kniberg 
and Mattias Skarin book is used
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Kanban Limits WIP per Workflow State,
Scrum Limits WIP per Iteration
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Scrum Board is Reset between
each Iteration
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Scrum Prescribes 
Crossfunctional Teams
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Kanban could have 
Specialised Teams

The whole board is served 
by one cross-functional 
team. Just like Scrum.

The product owner sets priorities in column 1. 
A crossfunctional development team does 
development (column 2) and test (column 3). 
Release (column 4) is done by a specialist team. 
There is slight overlap in competencies, so if the 
release team becomes a bottleneck one of the 
developers will help them.
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Scrum Backlog Items must fit in a Sprint

• A Scrum team will only commit to items that they think they can complete 
within one iteration. 

• If an item is too big to fit in a sprint, the team and product owner will try 
to find ways to break it into smaller pieces until it does fit.
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Kanban can have 
Long Running Items

• Kanban indirectly creates an incentive to break items into 
relatively small pieces.

• But there is no explicit rule stating that items must be small 
enough to fit into a specific time box.
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Scrum Prescribes
Estimation and Velocity
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Kanban Daily Meetings



The Kanban Approach to Change is 
Based on 3 Principles

1.Start with what you do now
2.Agree to pursue incremental, evolutionary 
change
3.Initially, respect current processes, roles, 
responsibilities & job titles
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Corey Ladas

Scrumban
55



Scrumban = Scrum + Kanban
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When to Concider Scrumban

57



Flow-Based Events

• Flow-Based Sprint Planning
– For example, using historical Throughput to understand the Scrum 

Team's velocity for the next Sprint.

• Flow-Based Daily Scrums
– Are there any things that may impact the Scrum Team's ability to 

complete work today that is not represented on the board?

• Flow-Based Sprint Review
– Inspecting Kanban flow metrics as part of the Sprint Review

• Flow-Based Sprint Retrospectives
– Add the inspection of flow metrics to help determine what 

improvements the Scrum Team can make to its processes

58



Scrum vs. Scrumban

59

Scrum Scrumban
Iterations yes no
Estimations yes no
Teams cross-functional could be specialized
WIP controlled by sprint controlled by workflow

state

Changes wait for the next
sprint

as needed



Scrumban

• Based on business value. Business value
– ...is not the same thing as customer value
– ...or user utility

• Fixed-size backlog
• Pull
• Planning-on-demand

60



Planning-on-demand

• The ideal work planning process should always 
provide the development team with 
best thing to work on next, 
no more and no less.

• Further planning beyond this does not add 
value and is therefore waste.
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Benefits of Scrumban
• Scrumban limits WIP for each stage. This resolves the team 

composition issues and makes swarming natural. Swarming in 
agile is the act of coming together and getting a task done 
quickly and efficiently.

• Scrumban aims at maintaining a continuous flow of work. 
This means once you’ve pushed a story into various phases, 
the remaining work is completed using the pull approach.

• Scrumban saves time by using the planning on demand 
technique. Instead of having daily meetings or spending hours 
on task estimations, Scrumban teams plan only when the 
need arises. 

• No need to set rigid estimations in Scrumban, especially 
during initiation. 
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63
https://gbf.wiki/What_Makes_the_Sky_Blue

Kanban

https://gbf.wiki/What_Makes_the_Sky_Blue
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Why Kanban?
• Q: Scrum works flawlessly for all of 

my teams. 
Why overly complicate things by 
adding Kanban constraints?

• A: Kanban is built for competition.
Maybe you are not in a competitive 
situation.
Maybe your competitors are inept. 
If, however, you are under any 
pressure for systematic performance
improvement, then the Kanban
address inefficiencies that are built 
into Scrum.

https://biznakenya.com/how-entrepreneurs-can-
eliminate-competition-in-business/
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5 Reasons for Applying Kanban
1. Ability to release anytime – Scrum and XP, usually do not release in the 

middle of the sprint. This is not the case with Kanban.
2. Ability to change priorities on the fly – Scrum is reluctant to change the 

priorities in the middle of the sprint. In Kanban, if there is an urgent 
request to implement or a really important user story, the team can just 
put it on top of the queue.

3. No need in iterations – Iterations are perfect for getting into a rhythm. 
However, after a point, when the flow is established, iterations could 
rather become a waste.

4. No need in estimates – Just as iterations, estimates could also become a 
waste. You can take the most important user story from backlog and 
implement it.

5. Perfect flow visualization - Kanban Board provides a very clear view on 
current work in progress. It visualizes flow and enables fast planning and 
tracking.



Non-IT Business Processes
• Kanban is a natural fit for most non-IT business 

processes since its roots lie in manufacturing.

66http://toolsforagile.com/blog/archives/1045/infographic-ingredients-of-kanban

http://toolsforagile.com/blog/archives/1045/infographic-ingredients-of-kanban


Kanban for Portfolio Management

67



But remember:
Kanban is (only) a TOOL

68
https://www.istockphoto.com/photos/toolbox?mediatype=photography&phrase=toolb
ox&sort=mostpopular

https://www.istockphoto.com/photos/toolbox%3Fmediatype=photography&phrase=toolbox&sort=mostpopular


There is no Silver Bullet

69
https://arcanum-cyber.com/no-silver-bullets/

https://arcanum-cyber.com/no-silver-bullets/


10. DevOps

DevOps isn’t the goal. 
It helps you reach your goals.



Software Development Process

Business 
Need

Application 
Development

Test Results 
on Simulated 
Environments

Deployment



Different Estimations of the 
Development/Maintenance Lifecycle Cost Ratio

95 %

5 %

40 %

60 %

80 %

20 %

1 – Estimated average in the IT 
industry
2 – A real scenario
3 – Estimated by an software 
developer in software house

maintenance

development

1

3

2

3



Relative Cost of Software 
Phases

4



Software Development Lifecycle
The Symptoms
• Defects released into production, 

causing outage
• Inability to diagnose production issues 

quickly
• Blame shifting/finger pointing
• “Manual error” is a commonly cited root 

cause
• Releases slip/fail
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Process and Stability

7
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The Problem in a Nutshell

§ Everything needs software.
§ Software runs on a server to become a 

service.
§ Delivering a service from inception to its 

users is too slow and error-prone.
§ There are internal friction points that make 

this the case.
§ This loses you money. (Delay = loss)
§ Therefore IT is frequently the bottleneck in 

the transition of “concept to cash.”



The Challenge
Current IT operating models are not designed for today’s high-velocity 
business environment

10

A high proportion 
of production 

incidents are a 
result of human 

errors in the 
manual release 

of software.

In a recent 
Forrester survey, 
just 17 percent 
of IT executives 
said they deliver 
fast enough for 

the pace of 
business.

IT organizations 
typically spend 

more time 
testing, deploying 

and releasing 
software than 
designing and 

building it.

IT Development 
and IT 

Operations 
have different 

values and ways 
of working that 
are often not 
in alignment.



Misalignment of Goals in a 
Typical Product Development 
Organization
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Ops vs Dev
Ops / ITIL Values:
• Procedure Driven
• Stability
• Availability/Uptime
• Controlled/Frozen 

environment
• Infrequent Updates

Results in:
• Long Lead Time
• Limiting the # of Changes
• Infrequent Deployments

12

Agile Dev Values:
• Business Driven
• Responsive to Change
• Real Time
• Constantly up to date 

environment
• CI / CD Environment

Results in:
• Short Sprints (1-2 wk)
• Lots of small changes
• Frequent Deployments
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Deming’s 14 Points

14



I can code. But my 
Networking 

knowledge limits 
me

I can’t let you 
guys deploy 

these apps on my 
network!

Developers Operations

Wall-of-confusion



Remove the 
Wall of Confusion

16



Dev + Ops

DevOps
17



Add Ops Into Dev
§ Enhance Service Design With Operational 

Knowledge
§ Reliability
§ Performance
§ Security
§ Test Them

18
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DevOps is treating your
infrastructure as code

Kanban for Ops?

DevOps is using
automation

DevOps is small
depoyments

20



DevOps: A Perspective
• DevOps is a philosophy under which the 

business teams, development teams, and 
the operations organization collaborate on 
a continuous basis to make sure that IT 
solutions are available to business on 
time and that they run without disruption. 

• It calls for automation, collaboration, 
cultural change, and an organizational 
structure that is less complex and is easy 
to navigate. 

• It addresses the people, process, and 
tools, as well as the technology 
dimensions needed to secure this 
collaboration and sync up the different 
stakeholders to move functionality to 
production faster. 

21



DevOps Defined
DevOps is an approach 
based on agile and lean 
principles in which 
business owners, 
development, 
operations, and quality 
assurance team
collaborate to deliver 
software in a 
continuous stable 
manner



DevOps as a Business Process

✓ Release planning
✓ Continuous integration
✓ Continuous delivery
✓ Continuous testing
✓ Continuous deployment
✓ Continuous monitoring and feedback

23



DevOps Team

• Some organizations, such as Netflix, don’t 
have separate development and 
operations teams;
– instead, a single “NoOps” team owns both 

sets of responsibilities.
• Other organizations have succeeded with 

DevOps liaison teams, which resolve any 
conflicts and promote collaboration.

24



Continuous Involvement of the 
Ops Team
• A fundamental requirement of DevOps is that the Ops team is 

continuously engaged with the development team throughout the life 
cycle of solution development. 

• Ops should participate right from the visioning stage to understand 
the business vision, the epics, and the release time lines. 

• They should also contribute to determining the solution's technical 
and schedule feasibility.

• From the visioning stage through the development stage, the Ops 
team should provide the necessary inputs to the development team 
in order for them to build and validate the Ops-related requirements. 
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DevOps Concepts

DevOps Principles

DevOps Practices

DevOps Tools



DevOps Principles
• The Three Ways

– Systems Thinking
– Amplify Feedback Loops
– Culture of Continual Experimentation

• CAMS 
– Culture – People > Process > Tools
– Automation – Infrastructure as Code
– Measurement – Measure Everything
– Sharing – Collaboration/Feedback

• Informed by the values in the Agile 
Manifesto and Lean Theory of Constraints



DevOps Practices
• Version Control For All
• Toolchain Approach incl. Automated Testing
• Proactive Monitoring
• Kanban/Scrum
• Configuration Management
• Continuous 

Integration/Deployment/Delivery
• Virtualization/Cloud/Containers
• …



DevOps Tools

29

Eclipse

Develop with 
enhanced 
tools and 

IDEs in café 
of choice

Develop and test against 
CML virtual networks on 

platform of choice

Jenkins 
monitors Git 
and builds 

automatically

Automated unit and 
system integration tests 
run against CML virtual 

networks

Automated static 
analysis and test 
coverage reports 

exported to Sonar for 
consolidated reporting

Built Maven artefacts 
deployed to Nexus 
and used in build

Artefacts from Nexus 
used in development

The same 
tests

Gerrit to 
manage Git

Git for SCM 
and 

collaboration

Jira for 
managing 

features and 
issues

Back end systems



DevOps Tools

30



Continuous
Integration, Delivery
and Deployment

31



History
• Continuous Integration emerged in the Extreme 

Programming (XP) community, and XP advocates Martin 
Fowler and Kent Beck first wrote about continuous 
integration circa 1999. 

32



Continuous Integration

• Continuous Integration is a software development 
practice where members of a team integrate their 
work frequently, usually each person integrates at 
least daily - leading to multiple integrations per day.
Each integration is verified by an automated build 
(including test) to detect integration errors as quickly 
as possible. 

-- Martin Fowler

Ref: http://martinfowler.com/articles/continuousIntegration.html 33

http://martinfowler.com/articles/continuousIntegration.html


Definition of CI
• Teams integrate their work multiple 

times per day. 
• Each integration is verified by an 

automated build 
• Significantly reduces integration 

problems
• Develop software more rapidly

34



Best Practice of CI
• Single Source Repository.
• Automate the Build and Test
• Everyone Commits Every Day
• Keep the Build Fast
• Everyone can see what's happening
• Automate Deployment (Optional)

35



Why Continuous Integration?

• Integration is hard, effort increase 
exponentially with
– Number of components
– Number of bugs
– Time since last integration

Ref: http://www.slideshare.net/carlo.bonamico/continuous-integration-with-hudson

36

http://www.slideshare.net/carlo.bonamico/continuous-integration-with-hudson


Continuous Integration Benefit

• Project Management
– Detect system development problems earlier
– Reduce risks of cost, schedule, and budget

• Code Quality
– Measurable and visible code quality
– Continuous automatic regression unit test



Continuous Integration, Delivery
and Deployment

38



Continuous Deployment

39



Continuous Deployment: 
Kanban Delivery by MMF

Delivery team

Customer

vs.

Kanban

Scrum

40



Continuous Testing

✓ Test environment provisioning and 
configuration
✓ Test data management
✓ Integration, functional, performance, and 
security testing
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Continuous Testing

42



Continuous Testing
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Continuous Integration, Testing, Delivery, 
Deployment and Monitoring

44

Continuous Deployment



DevOps on AWS

45



Machine Learning for
Continuous Deployment

46



DevSecOps
47



Is Security Blocking the World?

48



Dev with Integrated Security

• Development without integrated security 
and compliance will fail;
– – progressive orgs have prioritized security due to 

uptime and compliance concerns
– – accelerating the need for agility and a curated 

OSS-dev portfolio.

• Security-led development will be a 
priority for 90% of orgs by 2020.

49



Dev with Integrated Security

50



What is DevSecOps?
• DevSecOps is the answer to integrating these various 

challenges into a coherent and effective approach to 
software delivery. 

• It is a new method that helps identify security issues 
early in the development process rather than after a 
product is released.

51



DevSecOps: Integrate Security 
Into DevOps

52



The Main Course of DevSecOps

• Vulnerability (VA) 
Scans and
Assessments

• Threat Modeling
• Secure Code Reviews 

(Static Code Analysis)
• Penetration Tests 

(PenTests)
53



The Gravy
• Educating Developers on

Secure Coding
• Practices with workshops,

talks, lessons
• Secure Coding Standards
• Responsible/Coordinated

Disclosure
• Secure code library and

other reference materials,
creating custom tools

54



The Dessert
• Bug Bounty Programs

– Bug bounty programs have been implemented by 
a large numbers of organizations, including 
Mozilla, Facebook, Yahoo!,Google,Reddit, 
Microsoft, etc.

• Capture The Flag (CTF) contests
– Jeopardy-style CTFs

• couple of questions (tasks) in range of categories. (Web, 
Forensic, Crypto, etc).

– Attack-defence CTF
• In an attack-defense style competition, each 

team is given a task to defend a network or 
server and the other will attack it. 55



Best Practices for DevSecOps
Successful security programs involve three intersecting 
parts: people, processes, and technologies.
• People are the starting point of the DevSecOps

implementation.
– Through ensuring proper training and restructuring of teams

security will become a frame of mind rather than a hindrance.
• Processes. DevSecOps aims to align and implement 

processes common to an enterprise to facilitate 
cooperation and achieve more secure development 
processes as a whole.

• Technology. Technologies enable people to execute 
DevSecOps processes, which aim to reduce the 
enterprise attack surface and enable effective 
management of the technical security debt.

56



People: What Type of Skills Are 
Required?

57



People
• Ensure that security is not a blocker on active 

development or reviews
• QA and Testing
• Stay up to date on modern security attacks and

defenses: OWASP, etc.
• …
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Processes

• Version control, metadata, etc.
• Security tooling in CI/CD
• Compliance
• Security Architecture
• Incident Management
• Threat Intelligence
• …

59



Technologies

• Automation and Configuration
Management

• Secure coding practices/Security as Code
• Host Hardening
• Automated Vulnerability Management

Scanning
• Automated Compliance Scan
• …

60



What Could it Be?

61



The Splunk AISecOps Initiative
• Splunk (the product) captures, indexes, and correlates 

real-time data in a searchable repository from which it 
can generate graphs, reports, alerts, dashboards, and 
visualizations.

• Splunk's mission is to make machine data accessible 
across an organization by identifying data 
patterns, providing metrics, diagnosing problems, and 
providing intelligence for business operations.
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Splunk Turns Machine Data Into 
Answers

63



Analytics Driven
Security

64



How Does Splunk Work?

65



Machine Learning Algorithm

66
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Splunk in a Security Operation 
Center

68



Conclusion
• DevSecOps addresses the need for pro-active, 

customer focused security rather than reacts to 
data breaches or cyberattacks.

• DevSecOps provides the ability to detect and fix 
security issues earlier in the development 
process thus reducing greatly the cost 
associated with identifying and fixing them.

• Shifting security to the left through the use of 
people, processes and technology will help to 
achieve this goal.

69



Summary
70



DevOps History in 60 Seconds
§ ITIL, ITSM, ESM, etc. underdeliver in IT from 1989 

on
§ Agile comes to the developer world in 2001
§ Lean comes to the developer world in 2003 (more 

slowly)
§ Agile Infrastructure discussions start in Europe circa 

2007
§ Velocity 2009, seminal John Allspaw “10+ Deploys 

Per Day: Dev and Ops Cooperation” presentation
§ Patrick Debois and Kris Buytaert put together first 

DevOpsDays in Ghent in 2009. Many  more follow
§ Lean influences enter DevOps via startup culture
§ Large companies start branding DevOps “solutions”



AWS Talk: DevOps

72



DevOps in a Nutshell –
Bringing Down the Walls!

73

CODE

CODE

Development Operations Development Operations



People Process Technology

DevOps is a Change in Mindset!



Agile + DevOps SDLC

75



DevOps is the Next Evolution of 
Agile

DevOps is not a technology it’s a movement
• It’s about the next stage in working together to 

deliver software 
• It’s about reducing delivery friction through 

knowledge sharing
• It’s about applying Agile ideas to Ops 
• It’s about collaboration and sharing
• It’s about changing the culture

76



Artificial Intelligence/Machine
Learning and DevOps

Artificial Intelligence/Machine Learning can 
be applied for increased DevOps efficiency. 
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8. Lean STARTUP
Part 1
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Lean Startup Gurus
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Agenda

• Introduction
• Validated Learning
• Unknown Unknowns
• Customer Development
• Innovation Accounting
• Minimum Viable Product
• Minimum Learning Product
• Summary
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Introduction
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Agile Present

6

• XP
• Scrum
• Kanban
• Lean

• Lean Startup
• DevOps
• Agile UX
• Lean Ux

• Scrum of Scrums
• LeSS
• SAFe



Changes in Attitude
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What is a STARTUP?
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What is a STARTUP?
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-Eric Ries



What is LEAN STARTUP?

A METHOD TO SYSTEMATICALLY 
ADDRESS UNCERTAINTY THROUGH 
RAPID ITERATION AND MARKET 
LEARNING

12

-Eric Ries



What Is LEAN STARTUP?
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What is LEAN STARTUP?

"LEAN STARTUP” IS A PROCESS FOR 
VALIDATING AND INVALIDATING YOUR 
ASSUMPTIONS AS QUICKLY AS POSSIBLE 
TO DISCOVER AND DELIVER WHAT 
PEOPLE ACTUALLY WANT.

14

-Eric Ries
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https://www.slideshare.net/tommysqueak/business-model-canvas-10531124
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Principles of Lean Startup

17

https://www.slideshare.net/startuplessonslearned/eric-ries-the-lean-startup-dogpatch-luxr-nyc/3-
Lean_Startup_Principlesbr_Entrepreneurs_are
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Principles of Lean Startup
1. Entrepreneurs are Everywhere

– You don't have to work in a garage to be in a startup.

2. Entrepreneurship is Management
– A startup is an institution, not just a product, so it requires management, a new 

kind of management specifically geared to its context.

3. Validated Learning
– Startups exist not to make stuff, make money, or serve customers. They exist to 

learn how to build a sustainable business. This learning can be validated 
scientifically, by running experiments that allow us to test each element of our 
vision.

4. Set up Build – Measure – Learn process
– The "Build-Measure-Learn feedback loop is at the core of the Lean Startup model.”

5. Use Innovation Accounting
– To improve entrepreneurial outcomes, and to hold entrepreneurs accountable, we 

need to focus on the boring stuff: how to measure progress, how to setup 
milestones, how to prioritize work. This requires a new kind of accounting, specific 
to startups.
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Why Lean Startup

• Technology is easy, 
people are hard

• Most startups fail not
because of technology 
but they fail to find 
customers

• The initial idea is not
always the best one,
iterations always bring 
out the best.

19
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Validated Learning
20



Foundation of Lean Startup

21

https://www.slideshare.net/ryanhoover1/intro-toleanstartupbrownbag2122013
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Validated Learning

• “Learning” is often used as an excuse for a 
failure of execution or after-the-fact 
rationalization. To draw a clear distinction, 
Lean Startup uses the word “Validated”.

• “Validated Learning” is the process of 
demonstrating empirically that a team has 
discovered valuable truths about a 
startup’s present and future business 
prospects.
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LEAN STARTUP Lifecycle

23

https://lotfi.marketing/the-lean-startup-la-boucle-de-feedback/

Minimize time
through loop

We need to test 
hypotheses

https://lotfi.marketing/the-lean-startup-la-boucle-de-feedback/


Assumptions as Hypotheses
• Identify your project/feature assumptions 

(continuously)
• Reword them as hypotheses

• Avoid:
– Acting as if assumptions are true and 

proceeding anyway! – Leaps of Faith
– Taking statements for granted
– Reports from anyone other than the customer

24



Clear Hypotheses

25
https://www.slideshare.net/YukiSekiguchi/lean-startup-keyconceptsoverview
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Experiments
• Think of your project as a set of small 

experiments
• Break business plan down to its component 

parts – and test them
• Define experiments to test each hypothesis
• Results of the experiments guide decisions 

about product direction

26

Experiments allow us to transition from 
guesses to knowledge



Validated Learning
• The result of the experiments
• Can be positive or negative changes
• Empirical data from the customer
• “Learn lessons early” rather than 

“build features and fix bugs”
• Faster and more accurate than market

forecasting and classical business planning

27

The measure of an effective team is how much 
validated learning did it achieve (as opposed to how 
much did it build)



Validated Learning
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-Eric Ries



Lean Startup Process
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https://www.sketchbubble.com/en/presentation-lean-startup.html#mz-
expanded-view-1248555765293

https://www.sketchbubble.com/en/presentation-lean-startup.html


Unknown Unknowns
30

https://omegazadvisors.com/wp-
content/uploads/2013/07/Knowns-Unknowns.jpg

https://omegazadvisors.com/wp-content/uploads/2013/07/Knowns-Unknowns.jpg


Unknown Unknowns

31

https://poststatus.com/known-knowns-known-unknowns-and-unknown-unknowns/

https://poststatus.com/known-knowns-known-unknowns-and-unknown-unknowns/


Traditional Product Development
Unit of progress: Advance to Next Stage

32

https://www.slideshare.net/startuplessonslearned/introductio
n-to-customer-development-at-the-lean-startup-intensive-at-
web-20-expo-by-steve-blank/50-
Product_Development_at_Lean_Startup

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/50-Product_Development_at_Lean_Startup
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Product Development at Typical STARTUP
Assumes Customers and Markets are Understood

https://www.slideshare.net/startuplessonslearned/introductio
n-to-customer-development-at-the-lean-startup-intensive-at-
web-20-expo-by-steve-blank/50-
Product_Development_at_Lean_Startup

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/50-Product_Development_at_Lean_Startup
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Product Development at Lean STARTUP
Assumes Customers and Markets are Unknown

https://www.slideshare.net/startuplessonslearned/introductio
n-to-customer-development-at-the-lean-startup-intensive-at-
web-20-expo-by-steve-blank/50-
Product_Development_at_Lean_Startup

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/50-Product_Development_at_Lean_Startup


Sumo Wrestler

35http://100rabh.com



Kung Fu Fighter

36http://100rabh.com



Agility is the Key

37

https://www.slideshare.net/the100rabh/lean-startup-principles-an-engineers-perspective

https://www.slideshare.net/the100rabh/lean-startup-principles-an-engineers-perspective


Search the UNKNOWN

38
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https://www.slideshare.net/anishcheriyan/unknown-terrain-use-lean-startup?from_action=save

https://www.slideshare.net/anishcheriyan/unknown-terrain-use-lean-startup%3Ffrom_action=save


Customer Development
40

Steve Blank
https://en.wikipedia.org/wiki/Steve_Blank#/media/File:Steve_Blank.jpg

https://en.wikipedia.org/wiki/Steve_Blank
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https://www.slideshare.net/blazk/minimum-viable-product-and-pivot

https://www.slideshare.net/blazk/minimum-viable-product-and-pivot


LEAN STARTUP Starts with a 
Vision

42

https://www.slideshare.net/ryanhoover1/intro-
toleanstartupbrownbag2122013

https://www.slideshare.net/ryanhoover1/intro-toleanstartupbrownbag2122013


How Do Startups Search for a 
Business Model

43

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-
the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For


Customer Development + 
Agile Development

44

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-
intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For


Customer Discovery
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https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-
at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-
How_Do_Startups_Search_For

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For


„Sweat“ Questions

46

Who will use this? Why will theycare?
What can it do

that people will

pay for?

What features

are most

important?
How does
everything

fit together?

@katerutter | luxr.co | Founder Institute SF



Hypothesis
• Customer(s) and the Problem(s)
• Solution(s)
• Unique Value Proposition
• Channels
• Cost structure and Revenue Streams
• Key metrics
• Unfair advantage

47

https://wiki.rademade.com/lean-canvas

https://wiki.rademade.com/lean-canvas


Customer Discovery: Exit Criteria

48

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-
at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-
How_Do_Startups_Search_For

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For


Customer Validation

49

https://steveblank.com/2016/05/

https://steveblank.com/2016/05/


Customer Validation

50

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-
at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-
How_Do_Startups_Search_For

The Growth of a  
BusinessThe Search

for a  B
usiness

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For


Customer Validation
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https://www.slideshare.net/blazk/minimum-viable-product-and-pivot

https://www.slideshare.net/blazk/minimum-viable-product-and-pivot


Customer Validation: Rules

52

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-
at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-
How_Do_Startups_Search_For

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For
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https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-
at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-
How_Do_Startups_Search_For

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For


Customer Validation: Exit Criteria

54

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-
at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-
How_Do_Startups_Search_For

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For


Customer Creation
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https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-
at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-
How_Do_Startups_Search_For

https://www.slideshare.net/startuplessonslearned/introduction-to-customer-development-at-the-lean-startup-intensive-at-web-20-expo-by-steve-blank/8-How_Do_Startups_Search_For


Customer Development Process
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https://slidemodel.com/templates/customer-development-process-powerpoint-template/

https://slidemodel.com/templates/customer-development-process-powerpoint-template/


4.1. Lean Governance and 
Management

1



Management and Governance
2



Management

3



Manager Workers

Governance and Management

4



Governance and Management
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Governance and Management

6



7



Chaos 

The Edge of Chaos
8



Process

9
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Process Decomposition
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Good Decomposition?



Systems with Feedback

12



Biology

13
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Chaos

l Chaos derives from the Greek Χαος and typically refers to unpredictability.
l In the metaphysical sense, it is the opposite of Law and Order: unrestrictive, 

both creative and destructive. 
l An oft-made assumption is that the metaphysical 

Chaos is Evil and that Law is Good, 
however it should be noted these are different concepts, and it is quite 
possible for Chaos to be Good and Law be Evil. 

l Mathematically Chaos means an aperiodic deterministic behavior which are 
very sensitive to its initial conditions.
• As a result of this sensitivity, the observed behavior of physical systems that 

exhibit chaos appears to be random, even though the model of the system is 
'deterministic' in the sense that it is well defined and contains no random 
parameters. 

• Examples of such systems include 
• the atmosphere, 
• the solar system, 
• plate tectonics, 
• turbulent fluids, 
• economies, and 
• population growth.
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Chaos Theory
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A Few Basic Tenets of Chaos Theory

1. Sensitivity to initial conditions
2. The real world comprises dynamic, non-linear systems 

that interact with each other and exchange 
information and energy

3. Self-organising systems have numerous parts 
4. For systems to grow and develop they should exist 

‘on the edge of chaos’



What is Chaos Theory?

• Branch of mathematics that deals with systems that appear to be orderly but, in 
fact, harbor chaotic behaviors. It also deals with systems that appear to be 
chaotic, but, in fact, have underlying order.
• Chaos theory is the study of nonlinear, dynamic systems that are highly sensitive 

to initial conditions, an effect which is popularly referred to as the butterfly 
effect.
• The deterministic nature of these systems does not make them predictable. This 

behavior is known as deterministic chaos, or simply chaos.

17



Edward Lorenz
• Edward Lorenz. “Deterministic Nonperiodic Flow”, 1963.

• Lorenz was a meteorologist who developed a mathematical model used to model the way 
the air moves in the atmosphere. He discovered the principle of Sensitive Dependence on 
Initial Conditions . “Butterfly Effect”.

• The basic principle is that even in an entirely deterministic system the slightest change in the 
initial data can cause abrupt and seemingly random changes in the outcome.

18
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Systems
• Deterministic system: System in which no 

randomness is involved in the development of 
future states of the system. This property implies 
that two trajectories emerging from two different 
close-by initial conditions separate exponentially in 
the course of time.

• Dynamic system: Simplified model for the time-
varying behavior of an actual system. These 
systems are described using differential equations 
specifying the rates of change for each variable.

• Chaotic systems are unstable since they tend not to 
resist any outside disturbances but instead react in 
significant ways.

20
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Linear Systems
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Nature is Non-linear

l Most of nature is non-linear in the same sense as 
most of zoology is non-elephant zoology. 

l The situation that most of traditional science is focusing on linear 
systems can be compared to the 
story of the person who looks for the lost car keys under a street lamp 
because it is too dark to see anything at the place where the keys 
were lost.

l Only recently do we have access to methods and compute power to 
make significant progress in the field of non-linear systems.

l Mitchell Feigenbaum established that 
chaos is a feature of all non-linear dynamical systems. 
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Complex Adaptive Systems 

• The agents in the system are all the components of that system. 
• For example the air and water molecules in a weather system, and flora and fauna in an ecosystem. 

• These agents interact and connect with each other in unpredictable and unplanned ways. 

• But from this mass of interactions regularities emerge and start to form a pattern which feeds back on the 
system and informs the interactions of the agents. 
• For example in an ecosystem if a virus starts to deplete one species this results in a greater or lesser food supply 

for others in the system which affects their behaviour and their numbers. 
A period of flux occurs in all the populations in the system until a new balance is established. 
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Novel Behaviors

l The behavior of a CAS emerges from the interaction among 
the agents. 

l A CAS can, and usually does, exhibit novel behaviors. 
l Because of the interaction, the behavior of the system is also 

non-linear; seemingly small changes can result in major swings 
in system behavior. 

l If you reflect on this, you can probably recall many examples 
of these behaviors in human systems. 

l We are usually surprised when they happen. 
l However, when we learn to view systems through the lens of 

CAS, these behaviors become expected, not surprising.
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A CAS Can Learn

l Agents can share mental models, or be totally 
individualistic. 

l Further, agents can change their mental models. 
l Because agents can both change themselves and 

share mental models, 
• a CAS can learn; 
• it's behavior can adapt over time. 
• Again, we clearly know that human organizations change 

over time and are capable of progress.



26

Self-organisation

l Self-organisation is a dynamical and adaptive process where systems acquire 
and maintain structure themselves, 
without external control.
• The ‘structure’ can be a spatial, temporal or functional structure.
• ‘No external
• control’ refers to the absence of direction, manipulation, interference, pressures
• or involvement from outside the system. This does not exclude data inputs
• from outside the system as long as these inputs are not control instructions.

l Organisation can be looked at as an increase in the order of the system 
behaviour which enables the system to acquire a 
• spatial, 
• temporal, or 
• functional structure.

l The local actions and interactions of individuals generates ordered structures 
at higher levels with recognizable dynamics. 
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Emergent Structures in Nature

A biological example is an ant colony. 
l The queen does not give direct orders and does not tell the ants what 

to do. 
l Instead, each ant reacts to stimuli in the form of chemical scent from 

larvae, other ants, intruders, food and build up of waste, and leaves 
behind a chemical trail, which, in turn, provides a stimulus to other 
ants. 

l Here each ant is an autonomous unit that reacts depending only on 
its local environment and the genetically encoded rules for its variety 
of ant. 

l Despite the lack of centralized decision making, ant colonies exhibit 
complex behavior and have even been able to demonstrate the ability 
to solve geometric problems. 
• For example, the ant colonies routinely find the maximum distance from 

all colony entrances to dispose of dead bodies.
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Swarm Intelligence

l “Swarm Intelligence (SI) is the property of a system whereby 
the collective behaviors of (unsophisticated) agents interacting 
locally with their environment cause coherent functional 
global patterns to emerge.”

l “SI provides a basis with which it is possible to explore 
collective (or distributed) problem solving without centralized 
control or the provision of a global model.”
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Natural behavior of ant
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Artificial Ants
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Artificial Ant Systems
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History of Ant Algorithms

• Goss et al. 1989, Deneuborg
et al. 1990, experiments with 
Argentine ants
• Dorigo et al. 1991, 

applications to shortest path 
problems
• Now: established method for 

various optimization problems
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Example: Ant Colony Algorithms to Solve 
NP-complete Problems
• Travelling Salesman Problem (TSP) • Ants in Timetabling

• Ant Colony Optimization for 
Resource-Constrained Project
Scheduling

• An Ant Colony Optimization 
algorithm to solve a
2-machine bicriteria flowshop
scheduling problem …
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Emergent Systems in Culture and 
Engineering

l The stock market is an example of emergence on a grand 
scale. 
• As a whole it precisely regulates the relative prices of companies 

across the world, yet it has no leader; there is no one entity which 
controls the workings of the entire market. 

• Agents, or investors, have knowledge of only a limited number of 
companies within their portfolio, and must follow the regulatory 
rules of the market. 

• Through the interactions of individual investors the complexity of 
the stock market as a whole emerges.

l Popular examples for emergence are Linux and other open 
source projects, the World Wide Web (WWW).
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Organizations as CAS
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Self-organization

• Self-organization is a 
dynamical and adaptive 
process where systems
acquire and maintain 
structure themselves, 
without external control.
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Self-organized Team

• In a self-organized team, 
individuals take responsibility for managing 
their own workload, shift work among 
themselves based on need and best fit, and 
participate in team decision making. 
• Team members have considerable leeway in 

how they deliver results, but 
they are accountable for those results and for 
working within the established flexible 
framework.
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For Self-organization — all we NEED is:
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Micromanagement

Micromanagers
will always have to 
micromanage, 
complaining the whole 
time about staff 
members who
are unwilling to take 
responsibility. 
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Command-Control is too slow:

Can’t process information fast enough

Can’t make decisions fast enough

So: we need 
a Cultural Shift
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Command-Control is too slow:

Can’t process information fast enough

Can’t make decisions fast enough

So: we need 
a Cultural Shift
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So: we need 
a Cultural Shift
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Complexity at the Edge of Chaos

l Intuitively, complexity lies 
somewhere 
between order and disorder, 
between the glassy-calm 
surface of a lake and the messy, 
misty turbulence in gale-force 
winds. 

l One way to talk about 
complexity is to describe the 
boundary between order and 
chaos - where complexity would 
feasibly reside - as 
the edge of chaos.



46

The Strengths of Plan-driven Methods
• It is easy to assume universality when we find something that works. 
• The strengths of plan-driven methods are in the comparability and 

repeatability that standardization brings. 
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Tune your place to the 
"Edge of Chaos"
l Since the detailed behavior of the system is fundamentally 

unpredictable, there is no way to analyze your way to an answer. 
• You can have more or less correct intuitions, and some sense of general 

direction, but that's inherently the best you can do. 
• You'll just have to try tuning up or down the various factors and reflect on 

what happens.

l "Reflection" is a key skill for anyone in a CAS. 
l Good "leaders" in a CAS lead 

not by telling people what to do; 
• rather they lead by being open to experimentation with the above 

factors, followed-up by thoughtful and honest reflection on what 
happens.



Management 1.0, 2.0, 3.0
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Management 1.0

• In this style of management, people assume the organization consists 
of parts and that improvement of the whole requires monitoring, 
repairing, and replacing those parts
• Let everyone know that they’re being watched
• Treating employees

like adult human beings
might be common sense,
but it is not common practice.

49



Management 2.0

• In a Management 2.0 organization, everyone recognizes that “people are 
the most valuable assets” and that managers have to become
“servant leaders” while steering the organization from “good to great.” 
• These are certainly interesting ideas, but sadly, managers often use the 

wrong approach. 
• They correctly understand that improvement of the whole organization is not 

achieved by merely improving the parts but, at the same time, they prefer to stick to 
the hierarchy and have a tendency to forget that human beings don’t respond well to 
top-down control and mandated “improvements.”

• Unfortunately, many managers don’t see that they should manage the system 
around the people, not the people directly, and that they should leave 
micromanagement to the teams.
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Management 2.0

• Management 2.0 organizations are at least trying to do the right 
thing.
• But they do some of those things the wrong way because 

they’re still stuck with a hierarchical view of organizations. 
• They adopt good ideas but force-fit them onto a bad 

architecture.
• The essential flaw of TQM [total quality management] is that, 

when implemented, it tends to reinforce the mechanistic and 
hierarchical models that are consistent with the mental maps of 
most managers.
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Management 3.0

• Management 1.0 is doing the wrong thing and 
that Management 2.0 is doing the right thing in the wrong way.
• Organizations are complex, adaptive systems and that good 

management means taking care of the system instead of 
manipulating people.
• Everyone should learn how to manage the system, not the people.
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Holocracy
53



Killing Productivity

• The problem with hierarchical structures: there’s a lot 
going on that kills productivity

54



Shifting the Management System
• Shifting the management means shifting power and in doing so empowering 

the employees

55



Holocracy vs. Hierarchy

56



Working in Circles
• In Holacracy it’s all about working in circles.
• The new orgchart looks like this:
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The Difference #1
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The Difference #2
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The Biggest Difference:
Shifting from People to Roles
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A New Approach to Organisational Structure, Meetings, 
Automony and Decision Making
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The Constitution
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Lean Leadership
64



Traditional Management
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Traditional management
works well with predictable, 
repeatable work.

It does not work with creativity, 
innovation and problem-solving.
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Emerging: Experimentation

Some people think of an organization as a community or a 
city. You can do what you want, as long as you allow the 
community to benefit from your work. We call that
Management 3.0.
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Management is
Organizing the way work works
in our company/team/organization
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Effective Collaboration
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Leadership is not a Position but Activity!

More freedom and responsibility to the teams!
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Frontline Teams
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Lean Management System
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Lean Culture Grows from 
Lean Management System
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Lean Leadership Style
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Lean
Leadership
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Traditional Leader vs. Lean Leader
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Gemba Walk
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16. Secure Software Engineering



Agenda

• Security Lifecycle
• Security Architecture
• Information Security for

IT Service Management
• Summary

2



Security Lifecycle



4

Definition of Secure

A secure product is one that protects the 
confidentiality, integrity, and availability of the 
customers’ information, and the integrity and 
availability of processing resources under control 
of the system’s owner or administrator.

-- Source: Writing Secure Code (Microsoft.com)
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How much Security do we Need?



Complexity vs. Security
As Functionality and
hence complexity
increase security
decreases.

Integrating security into
functionality at design time 
Is easier and cheaper.

“100 Times More Expensive to Fix 
Security Bug at Production Than Design”

– IBM Systems Sciences Institute

It also costs less in the long-term.
-maintenance cost

6



Software Security

• Software security—the process of designing, 
building, and testing software for security.

• Software security practitioners attempt to 
build software that can withstand attack
proactively.
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Security as an Attribute 

“Security just another of software like 
usability, performance, reliability, 
scalability.

The idea of incorporating security into the
SDLC begins with evaluating the relative 
importance of this attribute and then 
going on to incorporating controls in line 
with that.”

8



Security Lifecycle (1)
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Security Lifecycle (2)

Architectural Risk Analysis

10



System Assurance: 
Model or Code ?

11



Evil User Stories
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Evil User Stories
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Misuse 
Cases

14



NIST 800-64 –
Security Considerations in the System

15
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NIST 800-64 – Focus Areas
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CLASP – Comprehesive, Lightweight Application 
Security Process
– An activity-driven, role based set of process 

components whose core contains formalized best 
practices for building security into your existing or 
new-start software development lifecycles in a 
structured, repeatable, and measurable way.

18



CLASP 
Views
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Correctness by Construction
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Software Assurance Maturity Model 
(SAMM)

21



Certified Professional for Secure Software 
Engineering

22
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Business Arch & 
Planning

Requirements Analysis, Design & Implementation Test Elevation

Process: Application Development Life Cycle

Track Security Metrics

Track and Manage Defects and Risks

Security 
Requirements Input 

Validation
Access 
Control

Security 
Architecture 

Review

Design & 
Code 

Review

Unit & 
Integration 

Test

Vulnerability 
Test

System Test

Pre-Elev 
Risk Review

Application 
Categorization

Categorize

Define Requirements

Build Controls

Verify Controls

Risk Management

Governance 
Review

Governance 
Review



THREAT MODELING
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Categories of Security Flaws



Threat Modeling



Threat Modeling Process



Evaluate Threats



STRIDE Threat Categorization



Analyze Threats



Evaluate Risk with DREAD



Verification 



Know the 
System

Find Threats

Detail ThreatsRank Threats

Protect Against 
Threats

Application Threat Modeling



Application Threat Modeling



STRIDE

• STRIDE model used at Microsoft:
– Spoofing vs. authentication
– Tampering vs. integrity
– Repudiation vs. non-repudiation
– Information disclosure vs. confidentiality
– Denial of service vs. availability
– Elevation of privilege vs. authorization

• Idea: divide the system into components and 
analyze each component for these threats
– Note: security of components is necessary but not 

sufficient  for the security of the system

35

STRIDE is intended for 
analyzing vulnerabilities in 
PC or server software by 
someone who has access to 
the code



Data Flow (Threat) Analysis - Elements

• User
• Browser
• External 

Systems
• Cloud

• Function call
• Network traffic
• RPC

• Web Application
• Web Services
• Assemblies
• COM Objects
• DLLs / EXEs

• Database
• File
• Registry
• Shared 

Memory
• Queue / Stack

External 
Entity

Process Data              
Flow

Data Store

Trust Boundary
•Internet Boundary

•Local System / Processes



Mapping STRIDE to DfD Elements

37

Spoofing Tampering Repudiation Information 
disclosure

Denial of 
service

Elevation of 
privilege

Data flow x x x

Data store x x x

Process x x x x x x

Interactor x x



Mapping STRIDE to OWASP TOP 10

38

OWASP Top Ten 2013 (2016) STRIDE
A1 - Injection Tampering, Spoofing
A2 – Broken Auth. & Session 
Management

Elevation of Privileges, Spoofing, 
Information Disclosure

A3 – Cross-Site Scripting (XSS) Tampering, Spoofing
A4 – Insecure Object References Privilege Escalation, Information Disclosure
A5- Security Misconfiguration Information Disclosure (and others)
A6 – Sensitive Data Exposure Information Disclosure
A7 – Missing Function Level Access 
Control Privilege Escalation, Information Disclosure

A8 - Cross Site Request Forgery (CSRF) Tampering, Spoofing, Elevation of 
Privileges 

A9 - Using Components with Known 
Vuln. All
A10 – Unvalidated Redirects and 
Forwards Spoofing, Tampering



Pretending to Be Something You are Not

Spoofing



Making Unauthorized Modifications

Tampering



Denying A Past Action
Avoiding Consequences

Repudiation



Unauthorized Data Exposure

Information Disclosure



Preventing Expected Access

Denial of Service



Unauthorized Rights

Elevation of Privilege



• A way to evaluate and rank risks

• Evaluate each risk / threat for:

Damage
Reproducibility
Exploitability
Affected Users
Discoverability

What is DREAD?



How much damage if it happens?
0 – None,
5 - Individual User Data,
10 – Complete System Destruction

Damage (Impact)



How easy is it to reproduce?
0 – Almost Impossible,
5 – One or Two Steps / Authorized User,
10 – Web Browser and Address – No Auth

Reproducibility (Probability)



What is need to exploit the threat?

0 – Advanced Knowledge and Skills,
5 – Malware Exists on Internet or Easy Exploit
10 – Only a Web Browser

Exploitability (Probability)



How many users will be impacted?

0 – None,
5 – Some Users, But Not All
10 – All Users

Affected Users (Impact)



How easy to discover?
0 – Advanced Knowledge and Skills,
5 – Easy to Guess or Find by Monitoring,
9 – Details of Fault Public
10 – Details in URL

Discoverability (Probability)



Security Architecture

Information Systems Security 
Architecture Professional



Sherwood Applied Business Security 
Architecture.

SABSA Model for Security 
Architecture



SABSA Model for Security 
Architecture
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Vertical Analysis:
Six Honest Serving Security Men

What

Why

How

Who

Where

When

What are we trying to do at this layer?
The assets, goals & objectives to be protected & enhanced

Why are we doing it?
The risk & opportunity motivation at this layer

How are we trying to do it?
The processes required to achieve security at this layer

Who is involved?
The people and organisational aspects of security at this layer

Where are we doing it?
The locations where we are applying security at this layer

When are we doing it?
The time related aspects of security at this layer
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Logical Process Maps
& Services Domain MapsEntity & Trust

Framework
Calendar &
Timetable

Physical ICT
Infrastructure

Human
Interface

Processing
Schedule

Component
Locator
Tools &

Standards

Personnel
Management

Tools & Standards

Step Timing
& Sequencing

Tools

Service
Management

Service
Delivery

Management

Process
Delivery

Management

Management of
Environment

Personnel
Management

Time & 
Performance
Management

Information
Assets

Data
Assets

ICT
Components

Process
Mechanisms

Process Tools
& Standards

Assets
(What)

Process
(How)

Location
(Where)

People
(Who)

Time
(When)

Contextual Business
Decisions

Business
Processes

Business
Geography

Business
Governance

Business
Time

Dependence

Conceptual
Business

Knowledge &
Risk Strategy

Strategies for
Process

Assurance

Domain
Framework

Roles &
Responsibilities

Time
Management
Framework

Motivation
(Why)
Business

Risk

Risk
Management

Objectives

Risk
Management

Policies

Risk
Management

Practices

Risk Management
Tools &

Standards

Operational
Risk

Management

The SABSA Matrix
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Risk Context

Assets
at Risk

Overall
likelihood

of loss

Likelihood of
threat

materialising

Likelihood of
weakness
exploited

Negative
Outcomes

Threats

Loss Event

Positive
Outcomes

Opportunities

Beneficial Event

Overall
loss

value

Asset
value

Negative
impact
value

Overall
benefit
value

Asset
value

Positive
impact
value

Overall
likelihood
of benefit

Likelihood of
opportunity

materialising

Likelihood of
strength
exploited

SABSA Risk and Opportunity
Model



Enterprise Information Security 
Architecture

– Part of EA function.
– Development of security Models and Frameworks 

for business to operate under.
– Drives security holistically through every part of 

the business.
– Ensures security supports business strategy and 

objectives.

57



Solution Information Security Architecture

– Project Scope
– Capture security requirements for project
– Ensure integration with enterprise models

58



Security is afterthought …

Then start process of re-Coding, re-Building, re-Testing, re-Auditing

3rd party or internal audit 



Security Architecture and 
Enterprise Architecture 



Enterprise Security Architecture



Security Architecture 
Comprises Layered VIEWS

• To translate abstract 
concepts to be into 
tangible change.

• Eg. 
implementation 
of security 
arrangements to 
meet business 
needs.



Sherwood Applied Business Security 
Architecture.

SABSA Model for Security 
Architecture
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Risk Context

Assets
at Risk

Overall
likelihood

of loss

Likelihood of
threat

materialising

Likelihood of
weakness
exploited

Negative
Outcomes

Threats

Loss Event

Positive
Outcomes

Opportunities

Beneficial Event

Overall
loss

value

Asset
value

Negative
impact
value

Overall
benefit
value

Asset
value

Positive
impact
value

Overall
likelihood
of benefit

Likelihood of
opportunity

materialising

Likelihood of
strength
exploited

SABSA Risk and Opportunity
Model



Enterprise Information Security 
Architecture

– Part of EA function.
– Development of security Models and Frameworks 

for business to operate under.
– Drives security holistically through every part of 

the business.
– Ensures security supports business strategy and 

objectives.
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Solution Information Security Architecture

– Project Scope
– Capture security requirements for project
– Ensure integration with enterprise models

66



The Total Solution Life-Cycle

67



Operation
Maintenanc
e Planning

The Total Solution Life-Cycle

68

Solution Information Security Architect

Solution Area Information Security Architect

Enterprise Information Security Architect Pentester

• Information
Security
Requirement
s Vision

• Strategic
Information
Security
Priciples

• Establish
Security
Requirement
s

• Security Risk 
Assessment

• Project 
Portfolio
Information
Security Risk 
Assessment

• Secure
Architecture
and Design
Patterns

• Threat
Modelling

• Attack
Surface
Analysis

• Security
Test 
Planning

• Secure
Coding
Check

• Security
Unit
Tests

• Security
Integratio
n Tests

• Secure
Configuratio
n

• Secure
Deployment

• Final
Security
Review

• Incident
Response
Plan

• Incident
Managemen
tPlanning

• Change
Managemen
t

• Pentesting

• Assessment of 
program 
design

• Assessment of 
program 
implementation

• Assessment of 
the program's 
outcome or 
impact



AGILE SECURE SOFTWARE 
ENGINEERING

Agile Security? – The Devil’s Advocate 69
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The Agile Practitioner’s Dilemma 
Agile Forces:
<More responsive to 

business concerns

< Increasing the 
frequency of stable 
releases

<Decreasing the 
time it takes to 
deploy new 
features

Secure Forces:
<More aggressive 

regulatory 
environment

< Increasing focus on 
need for security

<Traditional 
approaches are 
top-down, 
document centric



Let’s Compare
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Security Development Lifecycle

• SDL “Classic” phased approach
– Fits spiral or waterfall…
– …but Agile doesn’t have phases



SDL-Agile Process



Mapping SDL to Agile

•Every-Sprint practices: Essential 
security practices that should be 
performed in every release.

•Bucket practices: Important security 
practices that must be completed on a 
regular basis but can be spread 
across multiple sprints during the 
project lifetime.

•One-Time practices: Foundational 
security practices that must be 
established once at the start of every 
new Agile project.



Three Classes of Requirements

Every 
Sprint

Training

Threat 
modeling

etc...

One-Time 
Only

Set up 
tracking

Upgrade 
compilers

etc...

Bucket

Fuzz parsers

Create 
response 

plan

etc…

Fuzzing is 
just creating 
random 
invalid input 
and seeing 
what 
happens.



Instead of Summary
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The Weak Link
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A New Paradigm

• No longer technology for technology’s sake
• Focus on technology’s role in achieving 

enterprise mission
• Technology does not define business of the 

enterprise
• Rather, it enables business of the enterprise

System administrators must change their way of thinking to increase 
their value to the enterprise



11.1. 4+1 Architecture

1



2

4+1 View Model of Architecture



4+1 view model architecture

1. Logical View (or Structural View) - an object model of the design
2. Process View (or Behavioral View) - concurrency and synchronization 
aspects
3. Development View (or Implementation View) – static organization 
(subset) of the software
4. Physical View (or Deployment View) - mapping of the software to the 
hardware
+1. Use-cases View ( or Scenarios) - various usage scenarios

3



UML Diagrams in 4+1 Architecture

4



1. Logical View = 
(The Object-oriented Decomposition)

5



2. Process View = 
(The Process Decomposition)

6



3. Development/Implementation View = 
(The Subsystem Decomposition)
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4. Physical/Deployment View = 
(Software to Hardware Mapping)

8



5. Use-case View/Scenarios = 
(putting it altogether)

9



Relationships between Views
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Why is it called the 4 + 1 instead of just 5?
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4+1 View Model of Architecture, Updated

12



11. Sofware Architecture



Architecture??

2



3



The Result of Traditional Approaches
to IT-Business Alignment

4



What have we Learnt…. 

Some
are designed

and some

just happen

Enterprise Architecture exists within your organisation and ….
it affects the efficiency and effectiveness of the enterprise

Enterprise Architecture is not optional

Every enterprise already has an Enterprise Architecture

5



The Need of Architecture
The Winchester “Mystery” House

• 38 years of construction – 147 builders 0 architects
• 160 rooms – 40 bedrooms, 6 kitchens, 2 basements, 950 doors
• 65 doors to blank walls, 13 staircases abandoned, 24 skylights in floors
• No architectural blueprint exists

6



Gall’s Law

A complex system that works is invariably found to have 
evolved from a simple system that worked. A complex system 
designed from scratch never works and cannot be patched up 
to make it work. You have to start over, beginning with a 
working simple system.

7



Defining Architecture

• What is Architecture?
– An architecture is the set of significant decisions about 

the organization of a software system, the selection of 
the structural elements and their interfaces by which the 
system is composed, together with their behavior as 
specified in the collaborations among those elements, 
the composition of these structural elements and 
behavioral elements into progressively larger 
subsystems, and the architecture style that guides this 
organization -- these elements and their interfaces, their 
collaborations, and their composition.

8



Can be built by one person
Requires

Minimal modeling
Simple process
Simple tools

Architecting a Dog House 

9



Architecting a House

Built most efficiently and timely by a team
Requires

Modeling
Well-defined process
Power tools

10



Architecting a Sky Rise
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Architecture Impetus
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Stakeholders & Their Concerns

Ease of Integration

Ease of Use

Functionality

Price

Dev Costs

On Time Delivery

Performance

Stability & Maintainability

Ease of Debugging

Modifiability

Testability & Traceability

Structure & dependency between component

Ease of Installation

End User

Sales 

Dev Manager

Developer

Sys Admin

Maintainer

Customer

13



Architecture Views
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Architecture

15



Architecture Views
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ENTERPRISE ARCHITECTURE 



Enterprise Architecture
What is Enterprise 

Architecture? 



IT responding to Business needs

Traditionally, IT's response to business requirements has been to give 
each user what they wanted, if possible when they wanted it. 

Applications were built according to the specifications of a particular 
constituency of users without much thought for the impact on the rest 
of the enterprise. 

And as long as the business operated as a collection of discrete 
business processes, that was okay. 

Unfortunately, this approach spawned a collection of discrete 
applications, with discrete and individual data formats. 

When the business needed to integrate those ‘silo’ applications to 
support changing business processes or to integrate application and 
off the shelf products, chaos ensued.



IT response to Chaos
The response of IT was to become more precise, creating technology 

standards that appeared arbitrary to the business, requiring elaborate 
time consuming development processes and detailed documentation 
for new systems and changes to existing systems. 

While IT believed that they were imposing a formal discipline on a 
chaotic system, the business could only see that these stringent 
requirements stifled innovation and made it difficult for the business to 
be agile in response to sometimes rapidly changing market 
requirements.



Business response to IT

Faced with seemingly arbitrary standards, it was not uncommon for 
the business to go its own way and develop applications in 
isolation from IT

This led to further chaos and complexities within the enterprise that 
interfered with the ability of the business to get services from the 
IT organisation. 



Business Strategy
What is the Business Strategy?

What is the target operating model ?

How do you link the Business Strategy to IT execution?

New technologies such as SOA are not enough

Business agility and flexibility are important

Increasing costs need to be controlled

Silo Applications need to be consolidation
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The Business-IT Alignment Problem

24



Business-IT Alignment Approaches

25



Enterprise

• “Enterprise means a group of people 
organized for a particular purpose to produce 
a product or provide a service”

26



Enterprise 

• Enterprise is any collection of corporate or institutional 
tasksupporting functional entities that have s set of common 
goals or a single mandate. 

• It can be 
– an entire corporation, 
– a divison, 
– or department of a corporation, 
– a group of geographically dispersed organization linked together by

common administrative ownership, a government agency, 
– a group of government agencies 
– and so on.

27



Enterprise Architecture 

• Enterprise architecture (EA or Entarch) is 
a welldefined practice for conducting enterprise analysis, 
design, planning, and implementation, using a holistic 
approach at all times, for the successful development and 
execution of strategy 

• EA applies architecture principles and practices to guide 
organizations through the business, information, process, and
technology changes necessary to execute their strategies. 

• These practices utilize the various aspects of an enterprise to 
identify, motivate, and achieve these changes.

28



Purpose of Enterprise Architecture
• Enterprise Architecture is designed to ensures alignment 

between the business and IT strategies, operating model, 
guiding principles, and the software development projects and 
service delivery. 

• By taking a global, enterprise-wide, perspective across all the 
business services, business processes, information, 
applications and technology, Enterprise Architecture ensures 
the enterprise goals and objectives are addressed in a holistic 
way across all the application development projects and their 
deployment into production.

29



Enterprise Architecture Impact Areas

30



Enterprise Architecture Views
• Business Architecture (What)

– What do they do
– Who does it
– Which information do they use
– Where is it done

• Information Architecture (How)
– Data Architecture
– Integration Architecture
– Application Architecture

• Technology Architecture (Where)
– Systems Architecture
– Infrastructure
– Network
– Hardware

31



Business Architecture

• Answers the ‘What’ question in the Enterprise 
Architecture. 

• A formalized model of what the business looks 
like, in terms of IT. 

• The actual Business Architecture is not part of the 
IT Vision, it is part of the business vision and 
strategy. 

• To be relevant in this context IT Architecture 
Drivers are identified as a necessary base for the 
IT Vision.

32



Business Services

• Concerns the Products and Services that are 
offered and sold to customers and partners.

• Addresses these in terms of Business Services, 
Contracts and Value provided. 

33



Information Architecture

• Answers the ‘How’ question in the Enterprise 
Architecture. 

• Information Architecture includes the 
knowledge, information and data that flows 
through the business processes and the data 
that is accessed and stored by applications.

• The ‘How’ refers to the ‘things’ or ‘assets’ 
which the enterprise needs to know about, 
use or create. 

34



Information Architecture

• Logical description of the translated Business 
Architecture in IT terms. The IA is on high level 
in terms of functionality and data 
management.

• The Information Systems (IS) follow a logical 
model in order to support the business vision. 

• The Information Architecture outlines this in a 
vision, architectural principles and Models.
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Technology Architecture

• Addresses the ‘Where’ questions in the 
enterprise in terms of nodes, networks, 
devices, system software, communication 
infrastructure and persistent data storage.

• Technology Architecture defines the 
technologies and infrastructure that support 
the applications

36



Enterprise Architecture
Enterprise Architecture

IT
Architecture

Applications
Architecture

Technology Infrastructure 
Architecture

Software Architecture, Network Architecture, Storage Architecture, …

Business
Architecture Organisation 

and People

Services and
Process

Information
Architecture

Security Architecture

G
overnance Architecture

Solution
Architecture

includes:
Business,

Information,
Apps/Systems,
Infrastructure,
Security and
Governance
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Enterprise Architecture – from Business to IT

38



Business Benefits of Enterprise 
Architecture

39



Role Differentiation

• Architect role is defined 
by
– Focus – what elements 

does the solution cover
– Time – What is the length 

of time needed to 
implement the solution

Enterprise Architect

Domain Architect

Application
Architect

Fo
cu

s

Planning Horizon

40



ENTERPRISE ARCHITECTURE
AS STARTEGY

41



EA Governance 
• EA Governance governs the development and 

implementation of EA throughout the company
• IT Governance governs the everyday IT operations within 

the company
• EA Governance might cover decision-making beyond the 

scope of IT
• IT Governance only apply to the IT environment
• EA Governance is primarily strategic and focused on 

directing the evolution of the IT and business environment 
towards a desired design of a futuure state that will enable 
a new competitive competence

• IT Governance is primarily operational and secondary 
strategic with the focus on directing how IT services enable 
business operations

42



EA Governance

43



Governance Principles will 
Guide the Strategy

44
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Gartner EA Process

46



TOGAF



Architecture Types

48



Architecture Types 
• Business (Process) Architecture -- addresses the 

needs of users, planners, and business management, 

• Data (Information) Architecture -- addresses the 
needs of database designers, database 
administrators, and system engineers, 

• Application Architecture -- addresses the needs of 
system and software engineers, and 

• Technology Architecture -- addresses the needs of 
acquirers, operators, administrators, and managers.

49



Solution Architecture and EA
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Solution Architecture and EA

Solution

Solution
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TOGAF Architectural Design Method
• Iterative, recursive cycles

– cycle from Phase A to Phase H

• Requirements at the centre
• Three distinct emphases:

l initial overview and governance
l expand the architecture:

¡extend ‘as-is’, develop ‘to-be’
¡layered views (Phase A to D)

l identify and implement solutions
¡choose solutions (Phase E)
¡from ‘as-is’ to ‘to-be’ (Phase F)
¡govern and manage change (Phase G-H)

52



TOGAF Architectural Design Method
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EA Project Phases
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BUSINESS FRAMEWORK



Business Framework
Strategic Alignment and Aggregation

End to End Primary Business Activities

Business Subprocess and Tasks

Business Processes

Lines of Business

Business Areas
Operations

Financial Administra
tive

 & Corporate

Lending

Analytic
 and Adviso

ry A
ctiv

ities

Project Id
entific

ation

Project P
reparation

Project A
ppraisal

Project N
egotiation

Project A
pproval

Prepare AIS in SAP

Prepare SMO

Prepare PCN, PID, IS
DS

PCN Review Meeting

ROC and/or OC review



Business Architecture Horizontal Model

• Business Area – Strategic Goals &
Performance Metrics 

• Lines of Business – Value Chains
• Business Process and Subprocesses – End to 

end process definitions
• Identifying business processes from beginning 

to end across the organization – regardless of 
the application or organizational unit –
horizontal architecture 
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Business Processes 

• The framework provides us with a structure for harmonizing the Bank’s business 
knowledge, but we need to look at individual business processes for the detailed 
business knowledge that will help us achieve our goals

– The top two levels of the framework (business areas and lines of business) 
provide us with a strategic view of the Bank’s business

– The bottom levels of the framework (processes and subprocesses) provide 
the business knowledge needed to begin to design a business architecture 
and to support business process management

• Let’s focus on Business Processes and Subprocesses in order to identify the 
kinds of business knowledge we need to support the business 



Business Process Models

• A business process should be represented as models of end-to-end 
sequence of tasks or subprocesses, which describe all of the inputs, 
outputs and steps/activities required to execute the process

• ARIS framework provides us with a comprehensive view of a business 
process description

• Working within the business framework, and leveraging the ARIS 
business processing modeling strategy, we can both harmonize across 
the organization and standardize our current business knowledge 



Business Process and Applications Fit
Together in a Value Chain

Business process and applications fit 
together in a value chain

7



Architecture vs. Design

non-functional 
requirements

(“ilities”)

functional 
requirements

(domains)

Important : this is a general guideline – sometimes the borders are blurred 

Architecture: where non-functional decisions are cast, and functional 
requirements are partitioned
Design: where functional requirements are accomplished

architecture

design
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Architecture vs. Design
• If architecture is concerned with the relationships among 

components and the externally visible properties of 
system components, then design will additionally be 
concerned with the internal structure of those 
components.
– For example, if one set of components consists of information-

hiding modules, then the externally visible properties form the 
interfaces to those components, and the internal structure is 
concerned with the data structures and flow of control within a 
module
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SOFTWARE ARCHITECT
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Form Requirements to Code
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The Role of Software Architecture
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The Role of the Architect
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BRUF

68



Hoping for the Best

69



How much of the Documents are Up-to-date?

70



71



Conflict in Process
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„Just enough“ Software Architecture

73



Conclusion

74
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So we need architects!



6. Extreme 
Programming

https://www.altexsoft.com/blog/business/extreme-programming-values-principles-
and-practices/

https://www.altexsoft.com/blog/business/extreme-programming-values-principles-and-practices/
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The XP Guru: Kent Beck

• eXtreme Programming
– The most prominent agile 

development methodology

Kent Beck

1st ed. Oct 1999
2nd ed. Nov 2004
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A tough target to hit but 
highly productive if you do

http://stocksbuzzcalls.blogspot.com/2015/01/stocks-to-watch-next-
week-and-updates.html

http://stocksbuzzcalls.blogspot.com/2015/01/stocks-to-watch-next-week-and-updates.html


Four Variables
(Kent Beck and PMBOK)

5

https://medium.com/@jchyip/four-variables-cost-time-quality-scope-
f29b4de8bfdf

https://medium.com/@jchyip/four-variables-cost-time-quality-scope-f29b4de8bfdf


Extreme Programming
Core Components



Extreme Programming (XP) 
Core Components

• Values bring purpose to practices
• Practices are evidence of values
• Principles are domain specific guidelines 

for life
7https://www.slideshare.net/nashjain/introduction-to-extreme-programming

https://www.slideshare.net/nashjain/introduction-to-extreme-programming


The Five Core Values of XP

8https://www.slideshare.net/vineet/xp-explained

https://www.slideshare.net/vineet/xp-explained


The Five Core Values of XP

9https://agilevelocity.com/agile/xp-values-forgotten-agile-guidance/

https://agilevelocity.com/agile/xp-values-forgotten-agile-guidance/


Communication
• Communication plays a major role in the 

success of a project. 
– Problems with projects often arise due to lack 

of communication. 
– Many circumstances may lead to the 

breakdown in communication. 
• Extreme Programming emphasizes 

continuous and constant communication 
among the team members, managers and 
the customer.
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Simplicity

• Extreme Programming believes in 
‘it is better to do a simple thing today and 
pay a little more tomorrow to change it’ 
than ‘
to do a more complicated thing today that 
may never be used anyway’.
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Simplicity
• Do what is needed and asked for, but no more.

– ''Do the simplest thing that could possibly work'‘.
– Implement a new capability in the simplest possible way. Also 

known as the KISS principle ‘Keep It Simple, Stupid!’.
– Refactor the system to be the simplest possible code with the 

current feature set. This will maximize the value created for the 
investment made till date.

• Take small simple steps to your goal and 
mitigate failures as they happen.

• Never implement a feature you do not need now 
i.e. the 
‘You Aren’t Going to Need It’ (YAGNI principle).

12



Simplicity
• Communication and Simplicity support each 

other.
• The more you communicate the clearer you can 

see exactly what needs to be done, and you 
gain more confidence about what really need not 
be done.

• The simpler your system is, the less you have to 
communicate about the fewer developers that 
you require. This leads to better communication.
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Feedback
• Every iteration commitment is taken seriously by 

delivering a working software. 
• The software is delivered early to the customer 

and a feedback is taken so that necessary 
changes can be made if needed. 

• Concrete feedback about the current state of the 
system is priceless. 

• The value of the feedback is a continuously 
running system that delivers information about 
itself in a reliable way.
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Feedback
• In Extreme Programming, feedback is ensured 

at all levels at different time scales −
– Customers tell the developers what features they are interested 

in so that the developers can focus only on those features.
– Unit tests tell the developers the status of the system.
– The system and the code provides feedback on the state of 

development to the managers, stakeholders and the customers.
– Frequent releases enable the customer to perform acceptance 

tests and provide feedback and developers to work based on 
that feedback.

• In Extreme Programming the feedback −
– Indicates progress
– Gives confidence to the developers that they are on the right 

track
15



Courage

• Extreme Programming provides courage 
to the developers in the following way −
– To focus on only what is required
– To communicate and accept feedback
– To tell the truth about progress and estimates
– To refactor the code
– To adapt to changes whenever they happen

16



Respect
• Respect is a deep value, one that lies below the 

surface of the other four values. In Extreme 
Programming,
– Everyone respects each other as a valued team 

member.
– Everyone contributes value such as passion.
– Developers respect the expertise of the customers 

and vice versa.
– Management respects the right of the developers 

to accept the responsibility and receive authority 
over their own work.

17



Respect
• Combined with communication, simplicity, and concrete 

feedback, courage becomes extremely valuable.
– Communication supports courage because it opens the 

possibility for more high-risk, high-reward experiments.
– Simplicity supports courage because you can afford to be 

much more courageous with a simple system. You are much 
less likely to break it unknowingly.

– Courage supports simplicity because as soon as you see 
the possibility of simplifying the system you try it.

– Concrete feedback supports courage because you feel 
much safer trying radical modifications to the code, if you 
can see the tests turn green at the end. If any of the tests do 
not turn green, you know that you can throw the code away.

18



12 XP Principles
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XP Practices

20
http://blog.mattcallanan.net/2010_04_01_archive.html

http://blog.mattcallanan.net/2010_04_01_archive.html


1. Test-First Development (TFD)

• Developers write unit tests before coding
• Motivates coding

– Improves design: cohesion and coupling 
– Provides regression tests
– Provides specification by example

21
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The TFDProcess

https://blogs.msdn.microsoft.com/wesdyer/2007/12/07/musings-on-
software-testing/

https://blogs.msdn.microsoft.com/wesdyer/2007/12/07/musings-on-software-testing/


TFD – Moving Testing Up

23

https://www.slideshare.net/QASymphony/building-better-collaboration-
between-development-and-testing-in-a-devops-world

https://www.slideshare.net/QASymphony/building-better-collaboration-between-development-and-testing-in-a-devops-world


TFD
• TFD is hard. It takes a while for a programmer to get it. 

In fact, in many cases it doesn’t really matter how much 
you teach and coach and demonstrate – in many cases 
the only way for a programmer to get it is to have him 
pair program with somebody else who is good at TFD. 
Once a programmer does get it, however, he will 
usually be severely infected and will never want to work 
in any other way.

• TFD has a profoundly positive effect on system design.
• It takes time to get TFD up and running effectively in a 

new product, especially black-box integration tests, but 
the return on investment is fast.

24



2. Pair Programming

• Two programmers work side-by-side at 
one computer

• Continuously collaborate on same design, 
algorithm, code, test, etc.

• Continuous informal review

25



Pair Programming

26

https://www.slideshare.net/vineet/xp-explained

https://www.slideshare.net/vineet/xp-explained


Programming-in-Pairs has the 
Richest, Fastest, Cheapest 
Communication Path

27
https://en.wikipedia.org/wiki/Pair_programming

https://en.wikipedia.org/wiki/Pair_programming


28

Pair Programming

Kent Beck, Extreme Programming Explained: Embrace Change



Pair Programming
• Two software engineers work on one task at 

one computer
– The driver has control of the keyboard and 

mouse and creates the implementation

– The navigator watches the driver’s 
implementation
• Identifies defects and participates in on-demand 

brainstorming

– The roles of driver and observer are periodically 
rotated 29



Pair Programming

• Pairs produce higher quality code
• Pairs complete their tasks faster
• Pairs enjoy their work more
• Pairs feel more confident in their work

30



3. Simple Design
• No Big Design Up Front (BDUF)

– Reduces the overhead

– Ship working functionality faster and get 
feedback early

• “Do The Simplest Thing That Could Possibly 
Work”
– Later use refactoring to change it

• Not too much formal documentation
31



4. Design Improvements (Refactoring)

• Improve the design of existing code without 
changing its functionality
– Relies on unit testing to ensure the code is not broken

• Bad smells in code:
– Long method / class
– Duplicate code
– Methods does several different things (bad cohesion)
– Too much dependencies (bad coupling)
– Complex / unreadable code

32



Refactor Constantly

33
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Balancing Design and Refactoring

https://memphis2010-anythingtodowithdesign.blogspot.com/2016/07/develop-
design-principles-and_8.html

https://memphis2010-anythingtodowithdesign.blogspot.com/2016/07/develop-design-principles-and_8.html


5. Collective (Code) Ownership
• Code to belongs to the project, not to an 

individual engineer!
• Any engineer can modify any code
• Better quality of the code
• Engineers are not required to work around 

deficiencies in code they do not own
– Faster progress
– No need to wait for someone else to fix 

something

35



6. Continuous Integration
• Pair writes up unit test cases and code for a 

task (part of a user story)
• Pair unit tests code to 100%
• Pair integrates
• Pair runs ALL unit test cases to 100%
• Pair moves on to next task with clean slate 

and clear mind
• Should happen once or twice a day

36



7. Metaphor
• Guide all development and conversations with 

a simple shared story of how the whole system 
works 
– Gives the team a whole picture of describing 

the system, where new parts fit, etc.
• Words used to identify technical entities should 

be chosen from the metaphor
• The default metaphor is the business domain, 

and it’s usually just fine

37
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Metaphor
• In the beginning of a software project the 

fundamental vision and mission should be 
determined and described in a fundamental 
metaphor. 

• Beck describes the system metaphor as a “story 
that everyone can tell about how the system 
works” . 

• Specific aspects of a system can be described in 
subordinated, but more concrete metaphors.

• Finding an appropriate metaphor relies on 
involving all success-critical stakeholders, 
discussing their different



39

Metaphor
• Views and negotiating all relevant details like the 

key objects of the domain and their interaction. 
• The metaphor is a crucial ‘ingredient’ of the 

shared system vision as it helps to align all 
involved stakeholders towards the same goals 
and architectural foundations, and harmonizes 
the common project language.

• The metaphor is the underlying foundation for 
the requirements to be developed and can be
subject to change during development as the 
requirements themselves.



Elevator Statement

40



8. Sustainable Pace
(40-Hour Work Week)

• Kent Beck says, “ . . . fresh and eager every 
morning, and tired and satisfied every night”

• Burning the midnight oil kills performance

• Tired developers make more mistakes
– Slows you down more in the long run

• If you mess with people’s personal lives (by 
taking it over), in the long run the project will 
pay the consequences

41



40-Hour Work Week 

42
https://www.statista.com/chart/3900/is-the-40-hour-work-week-
productive/

https://www.statista.com/chart/3900/is-the-40-hour-work-week-productive/


9. Coding Standards
• Use coding conventions

– Rules for naming, formatting, etc.
– Write readable and maintainable code

• Method commenting
– Self-documenting code
– Don't comment bad code, rewrite it!

• Refactor to improve the design
• Use code audit tools (FxCop, CheckStyle, 

TFS)

43



10. Whole Team

44https://www.slideshare.net/vineet/xp-explained

https://www.slideshare.net/vineet/xp-explained


Whole Team

45https://www.slideshare.net/vineet/xp-explained

https://www.slideshare.net/vineet/xp-explained


11. Customer (Acceptance) Tests
• Testing the Code

– Test-First Development (TFD)
• Develop with testing in mind
• Provides quick feedback on code quality

• Testing the Product
– Acceptance Test Driven Development (ATDD)

• Outlines specifically what a user should be able to 
do with the product

• Allows the test team to know when they are “done”
• Drives communication between the business and

engineering teams
46



ATDD

47

https://www.slideshare.net/intellizhang/acceptance-test-driven-
development-and-robot-framework

https://www.slideshare.net/intellizhang/acceptance-test-driven-development-and-robot-framework


Behavior Driven Development:
Given, When, Then (slide repeated)

Given The login page is opening
When I input username, password and click Login button
Then I am on the Home page

48



12. Small Releases

• Timeboxed
• As small as possible, but still delivering 

business value
– No releases to ‘implement the database’

• Get customer feedback early and often
• Do the planning game after each iteration

– Do they want something different?
– Have their priorities changed?

49



13. The Planning Game (slide repeated)

50
Kent Beck, Extreme Programming Explained: Embrace Change



The 14th Practice?  
The Stand Up Meeting

• Start the day with 15-minute meeting
– Everyone stands up (so the meeting stays 

short) in circle
– Going around the room everyone says 

specifically:
• What they did the day before
• What they plan to do today
• Any obstacles they are experiencing

– Can be the way pairs are formed

51



XP’s Engineering
Framework

52
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XP’s Engineering Framework

https://www.lucidchart.com/blog/what-is-extreme-programming

https://www.lucidchart.com/blog/what-is-extreme-programming


XP at a Glance

54

https://nirbhaygandhi.com/2015/03/15/scrum-xp-for-better-or-worse/

https://nirbhaygandhi.com/2015/03/15/scrum-xp-for-better-or-worse/
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Requirements in XP
• The following XP practices are related to 

requirements negotiation and elicitation of user 
needs:
– the metaphor supports a shared vision among

stakeholders, 
– the planning game helps to understand and prioritize 

requirements, 
– the on-site customer improves stakeholder

involvement, and 
– the specification of acceptance tests helps to refine 

the requirements:
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Feedback Loops



Scrum / XP Hybrid
57



Scrum / XP Hybrid

58
https://www.stateofagile.com/#ufh-i-521251909-13th-annual-state-of-
agile-report/473508

https://www.stateofagile.com/


Scrum / XP Hybrid

59

https://simratagandhi.com/2016/02/19/software-
implementation-in-projects/

https://simratagandhi.com/2016/02/19/software-implementation-in-projects/


Scrum / XP Hybrid

60
https://www.slideshare.net/guy_davis/agile-software-development-
methodologies

https://www.slideshare.net/guy_davis/agile-software-development-methodologies


Extreme Programming 
Considered Harmful for Reliable 
Software Development

Gerold Keefer (AVOCA GmbH)
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The Pitfalls of a Non-quality 
Oriented Development 
Environment:
• Reliance on verbal communication.
• Intuition-based decision making.
• High dependency on individual skills.
• Insufficient planning.
• No sound approach to system verification 

and validation.
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Those Practices Lead To:
• rework as a norm,
• error prone systems,
• non-maintainable systems,
• frustrated staff, and
• few heroes.

There are indications that Extreme Programming 
leads to a tendency to blame the people, not the
process
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XP Rules and Practices
• 28% of developers preferred to work independently, 57% 

didn’t think they could work with everyone, and 57% 
stated that pair programmers should spend on average 
50% of their time alone.

• Client On-site - the Company rarely had this luxury.
• “I have conflicting interests in collective code ownership. 

I think it is very good when it works, but there are times 
when some code I have written seems to just get worse 
when others have been working on it.”

• “I like the idea of collective code ownership, but in 
practice I feel that I own, am responsible for, some bits of
code.”

• One of the key ‘discoveries’ has been the relative ease 
to which XP has been employed on an allnew project, 
and the difficulty in applying XP retrospectively on an 
established system.
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(Some) Missing Answers

• How does Extreme Programming work 
with fixed scope, fixed price, and fixed 
schedule contracts?

• What about non-functional requirements, 
like performance or security?

• What about large projects?



SUMMARY
66



When to Use XP

XP works when:
– Requirements are changing rapidly
– High risk, new challenge projects
– Small groups of programmers (between 2-10), 

„all aces“
– Able to create automated tests
– Direct customer involvement is possible

67



13. Scaling Software Agility



In the Beginning

2



Growing

3



The Coordinators Become the Heroes

4



We are Slow and Wasteful!

5



Large TRADITIONAL Projects

6



Why to
Scale Agile?

7

Small (5–9 people)
Colocated - Cross-functional

Self-organized - Full-time



Lean Enterprise
• The Lean Enterprise is a thriving 

digital age business that delivers 
competitive systems and solutions to 
its customers in the shortest 
sustainable lead time.

• The transformation requires 
developing new ‘enterprise 
competencies’ that enable a new 
style of leadership, new ways of 
thinking and working, and a culture 
focused on value delivery and 
continuous improvement.



Digital Transformation Spending 

• In 2018, enterprises are have invested $1.3 
trillion in digital transformation initiatives.

• In 2021, digital transformation spending will 
nearly double to more than $2.1 trillion.



Agility isn't an Option

“Every business is a software business now. 

Agility isn't an option, or a thing just for teams, 

it is a business imperative. But we struggle 

building big systems. What’s needed is a Lean 

Enterprise.”

—Dean Leffingwell



Scaling Agile



Scaling Agile - Approaches



Scaled Agile Framework (SAFe) 2007
q Created by Dean Leffingwell of Rally in 2007
q Knowledge to scale agile practices to enterprise
q Hybrid of Kanban, XP release planning, and Scrum



SAFe 2017

14



SAFe Scaling
• SAFe created to address Scaling & 

Discipline
• Early models such as Scrum & XP 

were scalable
• SAFe introduces Enterprise & 

Portfolio integration
• Scrum created to address Agile team 

mgt.
• SAFe created to address Agile 

program mgt.
• PfMp created to address Portfolio 

management
• SAFe is DEFINITELY NOT a Waterfall 

Life Cycle 15



SAFe Delivers Business Results

30 – 75% faster 
time-to-market

10 – 50% happier,
more motivated 

employees

20 – 50% increase in 
productivity

25 – 75% 
defect reduction 



Start with Essential SAFe

17



Apply SAFe Principles

#1 Take an economic view
#2 Apply systems thinking

#3 Assume variability; preserve options
#4 Build incrementally with fast, integrated learning cycles

#5 Base milestones on objective evaluation of working systems
#6 Visualize and limit WIP, reduce batch sizes, and manage queue lengths 

#7 Apply cadence, synchronize with cross-domain planning
#8 Unlock the intrinsic motivation of knowledge workers

#9 Decentralize decision-making

1



Implement Agile Teams and Agile 
Release Trains (ARTs)

Cross-functional Agile Teams and trains work towards a common 
missioon and operate with architectural and Lean UX guidance.

19

2



Agile Team of Teams

20



SAFe EPIC-MVP Teams
• SAFe cross functional teams cut across levels
• Inc. portfolio, solution, program, & team functions
• Purpose is to shepherd epics through value streams

21



SAFe CROSS FUNCTIONAL Teams

22



Well Defined Roles Empower 
Teams and Trains

23



Critical ART Roles

24



Apply Cadence and Synchronization

25

3



Create Alignment with 
Program Increment (PI) Planning

• All stakeholders face-to-face, whenever
possible

• Management sets the mission with minimum 
possible constraints

• Important stakeholder decisions are made
immediately

• Requirements and design emerge
• Teams create and take responsibility for plans

26

4



Improve DevOps and 
Releasability

DevOps improves collaboration and flow between Development 
and IT Operations with a continuous delivery pipeline.

27

5



Get Fast Feedback with the System 
Demo

• Demonstrate the full system 
increment to stakeholders 
every iteration

• Features are functionally 
complete (MMF or better)

• New features work together, 
and with existing
functionality

• Demo from a production-
like staging environment

28

6



Producing a System Demo Requires 
Built-in Quality

“You can’t scale crappy code” (or hardware, or anything else)

29



Improve with Inspect & Adapt

Inspect & Adapt (I&A) supports systematic review of PI 
outcomes and continuous improvement.

30

7



Dedicate Time for 
Innovation and Planning (IP)

The IP Iteration provides an estimating buffer for 
meeting PI objectives, and dedicated time for 
innovation, education, PI planning and I&A events.

31

8



Enable Fast Feature Delivery with 
Architectural Runway

Architectural runway provide ‘just enough’ technical enablement 
to keep velocity high and avoid excessive redesign and delays.

32

9



Without Architectural Runway ...

33



Align Staregy and Execution with
Portfolio SAFe

34



Build Big Systems with Large
Solution SAFe

35



Lead with Lean-Agile Leadership
Successful transformations are based on educating leadership first.

‘Lean-thinking manager-teachers’ lead, rather than follow the 
transformation.

36
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Lead the Transformation

© Scaled Agile, Inc.



The Agile Planning Onion



Portfolio

39

A portfolio is a collection of projects or programs and 
other work that are grouped together to facilitate 

effective management of that work to
meet strategic business objectives. 

The projects or programs in the 
portfolio may not necessarily
be interdependent or 
directly related.

Portfolio

Programs

Projects

Projects

PMBoK® Guide, 4th Edition, © PMI



Project Management & 
Portfolio Management
Project Management is about
“doing projects right” after the projects have 

been accepted for inclusion in the project 
portfolio.

Project Portfolio Management is about 
“doing the right projects”, namely, ensuring that 
only those projects are selected for subsequent 
inclusion in the project portfolio which will add 
value to the organization.

while

40



IDEAS

PROJECT PIPELINE

PROJECT 
FAILURES

COMPLETED
PROJECTS

From Ideas to Complited Projects

41



IDEAS

PROJECT PIPELINE

PROJECT 
FAILURES

COMPLETED
PROJECTS

Portfolio Management
Ex: using a PMO

BUSINESS CASE FILTER
BENEFITS FILTER
VALUE FILTER

From Ideas to Complited Projects:
Filters

42



Strategy vs. Tactics — Sun Tzu

43



Portfolio Management
• Portfolio. Subportfolio, program, project, operations
• Portfolio Mgt. Manage these to achieve strategic obj.
• Objectives. Includes efficiency, effectiveness, & value

44



Agile Planning



Architecture in SAFe

46



Stories at Different Levels of 
Granularity

Epic
Feature User

Story



Features are smaller than epics, typically 2-4 weeks in duration.  
Features are contained within releases.  Features are contained within 
a team.  
Program elements.

Feature

User Stories are the smallest increment of value, typically less than a 
week.  
Project elements.

User 
Story

Epics collections of features, typically 1-3 months in duration.  Epics 
span releases.  Epics can span more than one team. 
Portfolio elements.

Epic



Epic

Feature

Epics are decomposed into 
Features that describe the 

value added into the product



Epic

Feature Feature

Epics are decomposed into 
Features that describe the 

value added into the product



Epic

Feature Feature Feature

Epics are decomposed into 
Features that describe the 

value added into the product



Epic

Feature Feature Feature Feature

Epics are decomposed into 
Features that describe the 

value added into the product



Epic

Feature

User 
Story

Feature Feature Feature

User 
Story

User 
Story

User 
Story

Features are decomposed into 
User Stories that are thin slices 
of value added into the system



Epic

Feature

User 
Story

Feature Feature Feature

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

Features are decomposed into 
User Stories that are thin slices 
of value added into the system



Epic

Feature

User 
Story

Feature Feature Feature

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

User 
Story

Features are decomposed into 
User Stories that are thin slices 
of value added into the system



Epic-Feature-Story-Task

56

Epic

Feature

User
Story

Task



Story Backlog Task Backlog In Process Task Done Story Backlog

Minimally Marketable Features
feed the prioritization of 

Sprint Planning



Story Backlog Task Backlog In Process Task Done Story Done

Identify the User Story most likely 
to contribute to the MMF and build 

that one first



Story Backlog Task Backlog In Process Task Done Story Done

User Story
3

Identify the User Story most likely 
to contribute to the MMF and build 

that one first



Story Backlog Task Backlog In Process Task Done Story Backlog

User 
Story

3

Pull User Stories in priority 
order focusing on delivering 

complete MMFs



Story Backlog Task Backlog In Process Task Done Story Backlog

User 
Story

User 
Story

3

2

Pull User Stories in priority 
order focusing on delivering 

complete MMFs



Story Backlog Task Backlog In Process Task Done Story Backlog

User 
Story

User 
Story

3

2

User Stories across MMFs



Story Backlog Task Backlog In Process Task Done Story Backlog

User 
Story

User 
Story

User 
Story

3

2

1

User Stories across MMFs



Story Backlog Task Backlog In Process Task Done Story Backlog

User 
Story

User 
Story

User 
Story

3

2

1

The team uses its past velocity 
to determine how many stories 

go in the Sprint



Story Backlog Task Backlog In Process Task Done Story Backlog

User 
Story

User 
Story

User 
Story

TaskTask

Task

3

2

1

The Team breaks each User 
Story down into Tasks



Story Backlog Task Backlog In Process Task Done Story Backlog

User 
Story

User 
Story

User 
Story

TaskTask

Task

3

2

1

Task Task

Task
Task

The Team breaks each User 
Story down into Tasks



Story Backlog Task Backlog In Process Task Done Story Backlog

User 
Story

User 
Story

User 
Story

TaskTask

Task

Task Task

Task

Task Task

Task Task

3

2

1

Task

The Team breaks each User 
Story down into Tasks



Inception Elaboration Construction Transition

Tier 3 - KanbanEpic

Analysis Design Build Test Deploy

Tier 2 - KanbanFeature

Story Backlog Task Backlog In Process Task Done Story Done

Tier 1 - ScrumUser Story



Story Backlog Task Backlog In Process Task Done Story Backlog

Analysis Design Build Test Deploy

Inception Elaboration Construction Transition

Epic

Epic

Feature

User Story

User Story

User Story TaskTask

Task

8 16

8

Feature



Story Backlog Task Backlog In Process Task Done Story Backlog

Analysis Design Build Test Deploy

Inception Elaboration Construction Transition

Epic

Feature

Feature

Epic Epic

User Story

Task

Task

8

8

FeatureFeature

Feature

Task 8

User Story

User Story

Epic

Feature

User Story

User Story

User Story Task

Task

Task

8

8 Task 8

Task 8



Theme-Epic-Feature-Story-Task

71

Theme

Epic

Feature

Story

Task

Epic1
Epic2

EpicN

Feature1
Feature2

FeatureN

Story1
Story2

StoryN

Task1
Task2

TaskN



Strategic Product Theme
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Investment Theme

Epic

Feature

Story Story

Feature

Story Story

Epic

Feature

Story Story Stories fit in iterations, 
implemented by tasks

Features fit in releases

Epics span releases

Budget/Capacity 
Allocation Decision

Agile Requirements Hierarhy



Problem Domain and 
Solution Domain



Shortcut for Small Problems: 
Theme-Epic-Story-Task
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SUMMARY
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Agile Process Movement
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Scaling Agile - Approaches



SAFe Certification

79
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Not everybody loves SAFe
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14. Software Quality



2

Quality Management

• Managing the quality of 
the software 
process and products



3

Software Quality Management
• Concerned with ensuring that the required 

level of quality is achieved in a software 
product

• Involves defining appropriate quality 
standards and procedures and ensuring 
that these are followed

• Should aim to develop a ‘quality culture’ 
where quality is seen as everyone’s 
responsibility
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What is Quality?

• Quality, simplistically, means that a product 
should meet its specification

• This is problematical for software systems
– Tension between customer quality requirements 

(efficiency, reliability, etc.) and developer quality 
requirements (maintainability, reusability, etc.)

– Some quality requirements are difficult to specify 
in an unambiguous way

– Software specifications are usually incomplete and 
often inconsistent
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Software Quality

• In the context of software engineering, 
software quality measures how well 
software is designed (quality of design), 
and how well the software conforms to that 
design (quality of conformance), 
– although there are several different 

definitions. 
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Software Quality by SWEBOK
The quality of a given product is sometimes defined as

“the totality of characteristics [of the product or services] 
that bear on its ability to satisfy stated or implied needs”.

Quality software is sometimes also defined as
“the efficient, effective, and comfortable use by a given
set of users for a set of purposes under specified
conditions”.

-Guide to the Software Engineering Body of Knowledge (SWEBOK)
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External Quality and 
Internal Quality
• External quality characteristics are those 

parts of a product that face its users 
• Internal quality characteristics are those 

that do not face its users 
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Software Product Quality
• Product quality 

– conformance to requirements or program specification; 
• Scalability 

– Correctness 
• Completeness 
• Absence of bugs 
• Fault-tolerance 

– Extensibility 
– Maintainability 

• Documentation 
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Software 
Quality 

Attributes
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Source Code Quality

• Readability 
• Ease of maintenance, testing, debugging, 

fixing, modification and portability 
• Low complexity 
• Low resource consumption: memory, CPU 
• Number of compilation warnings 
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Software Reliability
• The probability of failure-free operation of a 

computer program in a specified environment for 
a specified time 

• One of reliability's distinguishing characteristics 
is that it is 
– objective, 
– measurable, and 
– can be estimated, 

whereas much of software quality is subjective 
criteria 
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Software Quality Factors
• understandability 
• completeness 
• portability 
• consistency 
• maintainability 
• testability 
• usability 
• reliability 
• efficiency 
• security 
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Quality Management Activities
• Quality assurance

– Establish organisational procedures and standards for quality
• Quality planning

– Select applicable procedures and standards for a particular 
project and modify these as required

• Quality control
– Ensure that procedures and standards are followed by the 

software development team
• Quality management should be separate from project 

management to ensure independence
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Software Quality Attributes
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• The quality of a developed product is influenced 
by the quality of the production process

• Particularly important in software development 
as some product quality attributes are hard to 
assess

• However, there is a very complex and poorly 
understood between software processes and 
product quality

Process and Product Quality
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Process-based Quality
• Straightforward link between process and 

product in manufactured goods
• More complex for software because:

– The application of individual skills and experience is 
particularly important in software development

– External factors such as the novelty of an application 
or the need for an accelerated development schedule 
may impair product quality

• Care must be taken not to impose inappropriate 
process standards
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QA
Involvement

3. Plan4. Design and build
5. Deliver & main-
tain the product 

1. Specify how to manage
project documents 2. Identify process 

QA

1. QA Develops
and/or reviews 
configuration
management
plans, standards ...

3. QA develops
and/or reviews 
provision for 
QA activities

2. QA reviews 
process for
conformance to
organizational  
policy

5. QA reviews,
inspects & tests

4. QA reviews,
inspects & tests

Adapted from Software Engineering: An Object-Oriented Perspective by Eric J. Braude (Wiley 2001), with permission.
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Application must satisfy predetermined standards.
Methods to attain quality goals:
• Inspection

• team-oriented process for ensuring quality
• applied to all stages of the process.

Quality
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Application must satisfy predetermined quality level.
Methods to attain quality level:
• Inspection 

• team-oriented process for ensuring quality
• applied to all stages of the process.

• Formal methods
• mathematical techniques to convince ourselves and 
peers that our programs do what they are meant to do
• applied selectively

• Testing
• at the unit (component) level
• at the whole application level

• Project control techniques
• predict costs and schedule
• control artifacts (versions, scope etc.)

Quality
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Process-based Quality
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Software Measurement and Metrics

• Software measurement is concerned with 
deriving a numeric value for an attribute of a 
software product or process

• This allows for objective comparisons between 
techniques and processes

• Although some companies have introduced 
measurement programmes, the systematic use 
of measurement is still uncommon
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• Any type of measurement which relates to a software 
system, process or related documentation
– Lines of code in a program, the Fog index, number of person-

days required to develop a component
• Allow the software and the software process to 

be quantified
• Measures of the software process or product
• May be used to predict product attributes or to control 

the software process

Software Metric
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• A software property can be measured
• The relationship exists between what we can 

measure and what we want to know
• This relationship has been formalized and 

validated
• It may be difficult to relate what can be 

measured to desirable quality attributes

Metrics Assumptions
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What Makes a Good Metric



What is Software Quality Engineering

Functionalities Quality

Customer

Software

Development
Process

Dev/Test

Processes 
SQA

SQA Spec

To-dos
SQE

SQ Eng

Mngr

Fin Contr
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15. Software Testing



Typical Project …



Software Testing Life Cycle



Verification and Validation (V&V)
Verification --> refers to the set of activities that ensure 
that software correctly implements a specific function.

Validation -> refers to a different set of activities that 
ensure that the software that has been built is 
traceable to customer requirements.

Boehm:
Verification: “Are we building the product 

right?”
Validation: “Are we building the right 

product?”



The Test Process

Data Analysis

- Analyze 
root 
Causes of 
defects
- Identify 
actions

Test Execution

Perform 
testing

Bug 
Reporting

- Bug Fixing
- TC Updating

Bug Tracking
(Re-test)

Test 
Report

Test Preparation

SRS study

Create Test 
Design Review & 

Approval

- Develop test 
cases, test 
scripts
- Prepare test 
data

Test 
Planning

Create 
Test Plan

(by
Test leader)

Definition Solution Construction Transition Termination

Initiation Project life cycle

Test process
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Testing Life Cycle Main Activities
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Defect
• Unfortunately—depending on your point of view—testing 

uncovers defects. 
• A defect is a kind of change request, and may lead to a 

fix in some subsequent build or iteration. 
• Defects are a useful source of metrics that the project 

manager will be able to use to understand not only the 
quality of the product over time, but also the quality of 
the process, and the quality and efficiency of the test 
process itself. 

• You should be careful, though, to clearly differentiate a 
defect in the application from a defect in the test itself.



Where Defects Come from?
• Products

– Software Requiremets, Source code, Test cases, 
etc.

• Quality Control
– Review, Test, Audit, Inspection

• Processes
– Requirements, Design, Coding, Test, etc.

• Other sources:
– Change requests, misunderstanding, carelessness, 

planning, etc.



Cost of Defects



Testing

Software
Apply input Observe output

Validate the observed output
Is the observed output the same as the expected output? 

Examiner



What is Testing?

ü Testing is a process of executing the program with
intent to finding the bugs

ü Testing is the set of processes which ensure that the
functionality and performance planned through
design has been delivered through the system.

ü Testing is required to improve the quality of the
product before handling over the product to the
customer.
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Defect testing

• Testing is a process to 
establish the presence of 
system defects



Testing Definition
• Testing is the process of exercising or evaluating a 

system or system component by manual or 
automated means to verify that it satisfies specified 
requirements - (IEEE 83a)

• Process:
– Sequence of steps performed for a given 

purpose. (IEEE)
• Software Process

– A set of activities, methods, practices, and 
transformations that people use to develop and 
maintain software and associated products.(SEI-
CMM)



Testing Objectives

• Primary: Execute a program with the intent of 
finding errors to
– Determine whether system meets 

specifications
– Determine whether system meets user’s 

needs
• Secondary

– Continuously improve the testing process



Misunderstandings
about Testing

• Testing is debugging
• Testing is not the job of a programmer
• If programmers were more careful testing 

would be unnecessary
• Testing never ends
• Testing activities start only after the coding 

is complete
• Testing is not a creative task



Theory & Reality
• Theory

– Need sufficient time
– Baselined & freezed requirements
– Automation testing
– Have trained testers: test process, business flow,…

• Reality
– Time Pressures to keep delivery date
– Continuously updated requirements
– Manual testing
– Lack of dedicated software test environment: share, 

steal
– Inexperienced testers without appropriate training



Some Limitations of Testing (I)

• To test all possible inputs is impractical or 
impossible

• To test all possible paths is impractical or 
impossible



Limitations of Testing (II)
• Dijkstra, 1972

– Testing can be used to show the presence of bugs, 
but never their absence

• Goodenough and Gerhart, 1975
– Testing is successful if the program fails

• The (modest) goal of testing
– Testing cannot guarantee the correctness of software 

but can be effectively used to find errors (of certain 
types)
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Test suite

• A test suite is a group of related tests, 
which when executed together give a good 
assessment of a general area of concern. 

• A test suite is the realization of one or 
more test ideas or test cases and consists 
of test scripts and test data.



Input/Output for testing
• Input:

• Customer requirements and Acceptance criteria
• Change requests
• Software Requirement Specification (SRS)
• Design documents 
• Programs (Modules)

• Output:
• Test documents: Test plan, Test cases and 

procedures, Test script, Test data
• Defect list
• Test report (Pass/Fail of each TC, Summary 

report)



•Principle #1: Complete testing is impossible.
•Principle #2: Software testing is not simple 
activity.

•Reasons: 
•Quality testing requires testers to 
understand a system/product completely
•Quality testing needs adequate test set, and 
efficient testing methods
•A very tight schedule and lack of test tools.

•Principle #3: Testing is risk-based.
•Principle #4: Testing must be planned.

Software Testing Principles (I)



Software Testing Principles (II)
• Principle #5: Testing requires independence 

(SQA team).
• Principle #6: Quality software testing depends 

on:
• Good understanding of software products 

and related domain application
• Cost-effective testing methodology, 

coverage, test methods, and tools.
• Good engineers with creativity, and solid 

software testing experience
22



- We can test a program completely. In other words, 
we test a program exhaustively.
- We can find all program errors as long as test 
engineers do a good job.
- We can test a program by trying all possible inputs 
and states of a program.
- A good test suite must include a great number of 
test cases.
- Software test automation can replace test 
engineers to perform good software testing.

Software Testing Myths



Testing Methodologies and Types



V-model



Verification & Validation
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Verification Validation

To verify the artifacts 
that has been produced 
in each development 
cycle.

Valid & estimate the 
system

Review & Inspection
with artifacts from each 
development step

Testing with system

Static testing Dynamic testing



- Test Planing
Define a software test plan by specifying:

- a test schedule for a test process and its activities, as well 
as assignments

- test requirements and items
- test strategy and supporting tools

- Test Design and Specification
- Conduct software design based on well-defined test 

generation methods.
- Specify test cases to achieve a targeted test coverage.

- Test Set up:
- Testing Tools and Environment Set-up
- Test Suite Set-up

- Test Operation and Execution
- Run test cases manually or automatically

Software Testing Activities



-Test Result Analysis and Reporting
Report software testing results and 

conduct test result analysis 

- Test Automation
- Define and develop software test tools
- Adopt and use software test tools
- Write software test scripts and facility

- Test Configuration Management
- Manage and maintain different versions 

of software test suites, test environment 
and tools, and documents for various product 
versions.

Software Testing Activities



Testing stages

There are 4 stages of Testing:
– Unit Test
– Integration Test
– System Test
– Acceptance Test



Unit Test
– Purpose:  to verify that the 

component/module functions properly
– Check:   

– internal data structures 
– Logic
– boundary conditions for input/output data

– Normally: White box oriented
– Doer: Development team
– Metrics: Test coverage:

– Statement
– Branch
– Path
– Condition



Integration Test
– Purpose: 

• To ensure that code is implemented and 
designed properly 

• to take unit tested modules and build a 
program structure that has been dictated by 
design 

– Combining the individual components to 
uncover errors associated with interfacing

– Normally: Black box oriented
– Doer: independent Test team



System Test

– Purpose: To ensure that the system does 
what the requirement specifies 

– Types
– Function Testing
– Performance Testing
– Installation Testing 

– Normally: Black box oriented
– Doer: independent Test team



Acceptance Test
– Customer’s way  to verify that what was wanted is 

what is built
– Uncovers more than requirements discrepancies
– Allows the customers to determine what they really 

want, whether specified in the document or not.
– New problems may arise
– Customers may decide that the problem as changed 

and a different solution is needed
– Normally: Black box oriented
– Doer: Customer/independent Test team



Black Box Testing
• No knowledge of internal design or code 

required.
• Tests are based on requirements and 

functionality
White Box Testing
• Knowledge of the internal program 

design and code required.
• Tests are based on coverage of code                     

statements,branches,paths,conditions.



• Incorrect or missing functions
• Interface errors
• Errors in data structures or external 

database access
• Performance errors
• Initialization and termination errors

Black Box - Testing Technique



Black box / Functional testing 

• Based on requirements and functionality

• Not based on any knowledge of internal
design or code

• Covers all combined parts of a system

• Tests are data driven



White Box Testing / 
Structural Testing

• Based on knowledge of internal logic of an
application's code

• Based on coverage of code statements, 
branches, paths, conditions

• Tests are logic driven 



Functional Testing
Black box type testing geared to functional 

requirements of an application.
Done by testers.
System Testing
Black box type testing that is based on overall 

requirements specifications; covering all 
combined parts of the system.

End-to-end Testing
Similar to system testing; involves testing of a 

complete application environment in a situation 
that mimics real-world use.



Sanity Testing

– Initial effort to determine if a new software 
version is performing well enough to accept it 
for a major testing effort.

Regression Testing

– Re-testing after fixes or modifications of the 
software or its environment.



Acceptance Testing

– Final testing based on specifications of the 
end-user or customer 

Load Testing

– Testing an application under heavy loads.
– Eg. Testing of a web site under a range of 

loads to determine, when the system response 
time degraded or fails.



Stress Testing

– Testing under unusually heavy loads, heavy 
repetition of certain actions or inputs, input of   large 
numerical values, large complex queries   to a 
database etc.

– Term often used interchangeably with ‘load’ and 
‘performance’ testing.

Performance Testing
– Testing how well an application complies to 

performance requirements. 



Install/uninstall Testing
– Testing of full,partial or upgrade 

install/uninstall process.
Recovery Testing

– Testing how well a system recovers from 
crashes, HW failures or other problems.

Compatibility Testing
– Testing how well software performs in a 

particular HW/SW/OS/NW environment.



Exploratory testing / ad-hoc Testing
– Informal SW test that is not based on formal 

test plans or test cases; testers will be 
learning the SW in totality as they test it.

Comparison Testing
– Comparing SW strengths and weakness to 

competing products.



Alpha Testing
•Testing done when development is 
nearing
completion; minor design changes may 
still be made as a result of such testing.

Beta Testing
•Testing when development and testing 
are essentially completed and final bugs 
and problems need to be found before 
release.



Mutation Testing

– To determining if a set of test data or test 
cases is useful, by deliberately introducing 
various bugs.

– Re-testing with the original test data/cases to 
determine if the bugs are detected.



Smoke Testing
• Smoke Testing is a quick-and-dirty test that the 

major functions of a piece of software work. 
• Originated in the hardware testing practice of 

turning on a new piece of hardware for the first 
time and considering it a success if it does not 
catch on fire. 

• In software testing, a smoke test is a collection of 
written tests that are performed on a system prior 
to being accepted for further testing. 

• This is also known as a build verification test. 



A/B Testing
• A/B testing (bucket tests or split-run testing) is a 

randomized experiment with two variants, A and B.
• It includes application of statistical hypothesis testing or 

"two-sample hypothesis testing" as used in the field of 
statistics. 

• A/B testing is a way to compare 
two versions of a single variable, typically by testing a 
subject's response to variant A against variant B, and 
determining which of the two variants is more effective.

• As the name implies, two versions (A and B) are 
compared, which are identical except for one variation
that might affect a user's behavior. 

• Version A might be the currently used version (control), 
while version B is modified in some respect (treatment). 



Multivariate Testing 

• Multivariate testing or multinomial testing 
is similar to A/B testing, but may test more 
than two versions at the same time or use 
more controls. 
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Unit Testing
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Plan 
project

Integrate 
& test system

Analyze 
requirements

Design

Maintain

Test unitsImplement

Software Engineering Roadmap: 
Test units
Identify 
corporate 
practices

Test units (parts) separately
- use implementations
- apply discipline
- gain coverage



Unit Test (Component Level Test)
What?
Unit testing: Individual components are tested independently to 

ensure their quality. The focus is to uncover errors in design
and implementation, including

Why? - data structure in a component
- program logic and program structure in a component
- component interface
- functions and operations of a component

Who? : developers of the components.

Operations and 
Functions with I/O

White-boxinterface
input

output

Internal logic, data, structure

output

input
interface

operation

Black-box
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Unit Testing
• a.k.a. Module Testing
• Type of white-box testing

– Sometimes treated black-box
• Who does Unit Testing?

• Developers
• Unit tests are written in code

– Same language as the module
– a.k.a. “Test drivers”

• When do Unit Testing?
• Ongoing during development
• As individual modules are completed
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Black-Box Testing
• Functional Testing
• Program is a “black-box”

– Not concerned with how it works but what it does
– Focus on inputs & outputs

• Test cases are based on specification
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Black-box Testing
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White-box Testing

• Accounts for the structure of the program 
• Coverage

– Statements executed
– Paths followed through the code
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White-box Testing
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Black-, Gray-, 
& White-box Testing

Black box… requirements

Actual output
compared 

with
required

Input 
determined
by...

Result
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Black-, Gray-, 
& White-box Testing

Black box… requirements

Actual output
compared 

with
required output

White box

Gray box… requirements &
key design elements

Result

…design
elements

Confirmation
of expected

behavior

As for black-
and white box 

testing
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Testing Ranges: Elementary Cases

1. within range

2. at the boundaries 
of the range

3. outside the range 
(“illegal”)

range



60

Paths to be Checked

Parameter & 
settings make

sense?

Parameter 
name too 

long?

N

YN

Set _name to 
“defaultName"

Y

Truncate 
name

Set _name 
to parameter



61

Paths to be Checked

Parameter & 
settings make

sense?

Parameter 
name too 

long?

N

YN

Decision 
Coverage

Set _name to 
“defaultName"

Y

Truncate 
name

Set _name 
to parameter
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Unit Testing: Summary 

• Unit testing = ± “pieces”

• Other testing = ± “assemblies”

• Black box: input / output only

• White box: verifies processing
– Several ways

– Ensure completeness

• Test planning earlier / better
– helps clarify requirements



The Integration Process 
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Build 1
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Build 2
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Build 3
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Final Build of Single Level
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Final Build of Double Level
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The Build 
Process

Build 1 Build 2

Build 3 Final Build of Single Level

Final Build of Double
Level

Final Build of Single Level

. . . .

Single 
level 

iteration

Double  level iteration
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Module
1 2 3 4

Typical Build 1
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Typical Build 2

Module
1 2 3 4
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Unit-Oriented Build 1

Module
1



73

Unit-Oriented Build 2

Module
1 2 3 4
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Unit-Oriented Build 3

Module
1 2 3 4
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Last Build

Module
1 2 3 4
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Build Sequences: 
Ideal vs. Typical

Unit-Oriented Build 1
Module
1

Unit-Oriented Build 3
Module
1 2 3 4

Last Build
Module
1 2 3 4

Typical Build 2
Module
1 2 3 4

Module
1 2 3 4

Typical Build 1



The System Integration and 
Testing Process 
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Plan 
project

Integrate 
& test system

Analyze 
requirements

Design

Maintain

Test unitsImplement

Software Engineering Roadmap:
Construct System in Stages

Identify 
corporate 
practices

Construct system in stages 
- Plan integration of parts

to yield whole
- Test subassemblies
- Assemble in “builds”
- Test whole system

in a variety of ways



Integration Testing

What?
Integration test: A group of dependent components 
are composed and tested together to ensure their 
the quality of their integration unit.
Why? The objective  is to detect errors in:

- Design and construction of software 
architecture

- Integrated functions or operations at sub-
system level

- Interfaces and interactions between them
- Resource integration and/or environment 

integration
Who? Either developers and/or test engineers.



Integration Testing

– Testing of combined parts of an application to   
determine their functional correctness.

– ‘Parts’ can be 
• code modules
• individual applications
• client/server applications on a network.



Types of Integration Testing

»Big Bang testing

»Top Down Integration testing

»Bottom Up Integration testing



Integration testing 
Objectives • To technically verify proper 

interfacing between modules, and 
within sub-systems

When • After modules are unit tested

Input • Internal & External Application 
Design

• Master Test Plan
• Integration Test Plan

Output • Integration Test report



Who •Developers

Methods •White and Black Box 
techniques
•Problem / Configuration 
Management

Tools •Debug
•Re-structure
•Code Analyzers

Education •Testing Methodology
•Effective use of tools



System Testing
Objectives • To verify that the system components 

perform control functions
• To perform inter-system test
• To demonstrate that the system performs 

both functionally and operationally as 
specified

• To perform appropriate types of tests 
relating to Transaction Flow, Installation, 
Reliability, Regression etc.

When • After Integration Testing
Input • Detailed Requirements & External 

Application Design
• Master Test Plan
• System Test Plan

Output • System Test Report



Who •Development Team and Users

Methods •Problem / Configuration 
Management

Tools •Recommended set of tools

Education •Testing Methodology
•Effective use of tools



Systems Integration Testing 

Objectives • To test the co-existence of products and 
applications that are required to perform together in 
the production-like operational environment 
(hardware, software, network) 

• To ensure that the system functions together with all 
the components of its environment as a total system

• To ensure that the system releases can be deployed 
in the current environment

When • After system testing
• Often performed outside of project life-cycle

Input • Test Strategy
• Master Test Plan
• Systems Integration Test Plan

Output • Systems Integration Test report



Who •System Testers

Methods •White and Black Box techniques
•Problem / Configuration 
Management

Tools •Recommended set of tools

Education •Testing Methodology
•Effective use of tools
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Incremental Integration Testing
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Approaches to 
Integration Testing

• Top-down testing
– Start with high-level system and integrate from the 

top-down replacing individual components by stubs
where appropriate

• Bottom-up testing
– Integrate individual components in levels until the 

complete system is created
• In practice, most integration involves a 

combination of these strategies
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Top-down Testing
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Bottom-up Testing
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Summary of
System Integration and Verification:

• Integration process executed in carefully planned 

builds

• Integration testing: each build

• System testing: whole application

• Regression testing: verify that changes do not 

compromise pre-existing capabilities



Summary



• Testing: It is a process of executing software in a 
controlled manner, in order to  answer the question 
“Does the software behave as specified?”

• Verification: Says “Are we building the product right?” All 
QC activities throughout the life cycle that ensure that 
interim deliverables meet their input specification.

• Validation: Says “Are we building the right product?” The 
test phase of the life cycle which assures that the end 
product meets the user’s needs.

• Test Case: “An input operation and the corresponding 
expected output” in order to test a small unit of work.

• Test Script: “A logical group of test cases which, when 
taken together, test  a particular function or unit of a 
system”

Testing Terms



Levels of Testing

What users
really need

Requirements

Design

Code

Acceptance testing

System testing

Integration testing

Unit testing



Test Levels
Level Description Testing Type Responsibility

Unit Test Verify software component White box test Lead by Dev Team Use Code coverage

Integration Test Verify integration between component. 
Verify software flow ,interface & 
interaction

White box test Lead by Dev Team Use Mock Object 
(Test Stub ,Driver)

System Test Test system over production 
environment to verify system itself and 
production environment
Include Functional & Non Functional
Test (Availibility, Stablity, Extendability, 
Performance etc)

Black box test Lead by QA Team
(Specialized for 
system test)

Acceptance Test Verify customer’s requirement (End 
User)
Verify customer’s Legal issue (Legal)
Verify customer’s maintanance issue 
(SM)

Black box test Lead by QA Team or 
Customer

Alpha Test
Beta Test

※ Integration strategies
Top down Bottom up Big-bang Backbone

Desc Integrate from top
(use test stub)

Integrate from bottom
(use test driver)

Integrate all in time Most important & high 
risk component first

Adv easily find architectural 
defect

Can test implementation 
logic

Short time

Ex. BPM SOA svc Small project



Types of Testing

• Static testing
• Dynamic testing



Methods of Testing

• White box testing
• Black box testing
• Gray box testing
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Murphy’s Rules for Testers

• Never assume anything.

• There is no such thing as stupid question. 

• Record everything thoroughly.

• If you don’t understand, it’s not your fault. 
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5. Scrum

1

New version of the lecture – with detailed references – March 5th, 2020



References
• Scrum Guide Online. https://www.scrumguides.org/scrum-

guide.html
• Developed and sustained by Scrum.org, Daniel Vacanti, and 

Yuval Yeret, The Kanban Guide for Scrum Teams, September 
2019, https://scrumorg-website-
prod.s3.amazonaws.com/drupal/2019-11/2019-09-Kanban-
Guide-for-Scrum-Teams-English.pdf?nexus-
file=https%3A%2F%2Fscrumorg-website-
prod.s3.amazonaws.com%2Fdrupal%2F2019-11%2F2019-09-
Kanban-Guide-for-Scrum-Teams-English.pdf

• Different papers from https://www.scrum.org/

2

https://www.scrumguides.org/scrum-guide.html
https://scrumorg-website-prod.s3.amazonaws.com/drupal/2019-11/2019-09-Kanban-Guide-for-Scrum-Teams-English.pdf%3Fnexus-file=https:/scrumorg-website-prod.s3.amazonaws.com/drupal/2019-11/2019-09-Kanban-Guide-for-Scrum-Teams-English.pdf
https://www.scrum.org/


We’re Losing the Relay Race

Hirotaka Takeuchi and Ikujiro Nonaka, “The New 
New Product Development Game”,  Harvard 
Business Review, January 1986.

“The… ‘relay race’ approach to product 
development…may conflict with the goals of 
maximum speed and flexibility. Instead a holistic or 
‘rugby’ approach—where a team tries to go the 
distance as a unit, passing the ball back and forth—
may better serve today’s competitive 
requirements.”
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The Goal of 
Scrum

Manage Complexity, Unpredictability and Change
through Visibility, Inspection and Adaptation

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10 4

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10


The Gurus

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10
5

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10


Scrum History

https://www.slideshare.net/hannahnatl/scrum-agile-a-brief-history-75153866 6

https://www.slideshare.net/hannahnatl/scrum-agile-a-brief-history-75153866


What is Scrum?
• Definition from rugby football:

• a scrum is a way to restart the game after an 
interruption, where the forwards of each side come together 
in a tight formation and struggle to gain possession of the ball 
when it is tossed in among them

https://en.wikipedia.org/wiki/Scrum_(rugby)
7

https://en.wikipedia.org/wiki/Scrum_(rugby)


Scrum - a Lightweight Process
• SCRUM is a lightweight process for managing and controlling software 

and product development in rapidly changing environments.

• Iterative, incremental process

• Team-based approach

• Developing systems/ products with rapidly changing requirements

• Improve communication and maximize cooperation

• Protecting the team form disruptions and impediments

8



Characteristics
• Self-organizing teams

• Product progresses in a series of 1-4 week “sprints”
• Requirements are captured as items in a list of “product 

backlog”
• No specific engineering practices prescribed

• One of the “agile processes”

9



Scrum Process

https://www.slidesalad.com/product/scrum-process-keynote-template/

10

https://www.slidesalad.com/product/scrum-process-keynote-template/


Sprints
• Scrum projects make progress in a series of “sprints”
• Typical duration is 1–4 weeks or a calendar month at 

most

• A constant duration leads to a better rhythm

• Product is designed, coded, and tested during the 
sprint

11



No Changes During a Sprint

• Plan sprint durations around how long you can 
commit to keeping change out of the sprint

Change

https://www.slideshare.net/mikecohn/srum-28894306?from_action=save

12

https://www.slideshare.net/mikecohn/srum-28894306%3Ffrom_action=save


Scrum Framework

•Product owner
•ScrumMaster
•Team

Roles

•Sprint planning
•Sprint review
•Sprint retrospective
•Daily scrum meeting

Ceremonies

•Product backlog
•Sprint backlog
•Burndown charts

Artifacts

https://www.slideshare.net/mikecohn/srum-
28894306?from_action=save 13

https://www.slideshare.net/mikecohn/srum-28894306%3Ffrom_action=save


Scrum 
Roles

pictu
re by 
exfor
dy

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10

14

http://www.flickr.com/photos/exfordy/128576390/
https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10


Scrum Framework

•Sprint planning
•Sprint review
•Sprint retrospective
•Daily scrum meeting

Ceremonies

•Product backlog
•Sprint backlog
•Burndown charts

Artifacts

•Product owner
•ScrumMaster
•Team

Roles

https://www.slideshare.net/mikecohn/srum-
28894306?from_action=save 15

https://www.slideshare.net/mikecohn/srum-28894306%3Ffrom_action=save


Roles in Scrum

https://www.slideshare.net/heroic/scrum-agile-process 16

https://www.slideshare.net/heroic/scrum-agile-process


Pigs and Chickens

https://www.slideshare.net/carlregencia/apt-agile-methodology 17

https://www.slideshare.net/carlregencia/apt-agile-methodology


The Boss

https://www.dreamstime.com/stock-photo-dachshund-sausage-dog-boxing-as-boss-big-red-gloves-businessman-
manager-secretary-isolated-white-background-image93899572

18

https://www.dreamstime.com/stock-photo-dachshund-sausage-dog-boxing-as-boss-big-red-gloves-businessman-manager-secretary-isolated-white-background-image93899572


Product 
Owner

• Owner of project vision
• Represents the customer

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
19

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/


Product Owner
• Define the stories of the product

• Owns the Product Backlog

• Decide on release date and content

• Be responsible for the profitability of the product (ROI)

• Prioritize stories according to market value 

• Adjust stories and priority every sprint

• Accept or reject work results

20



Scrum 
Master

• Servant leader
• Team protector
• Trobleshooter
• Scrum Guide

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/ 21
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The Scrum Master
• Represents management to the project

• Responsible for enacting Scrum values and practices

• Removes impediments 

• Ensures that the team is fully functional and productive

• Enables close cooperation across all roles and functions

• Shields the team from external interferences

22



The 
Team

• Small (5–9 people)

• Colocated - Cross-functional

• Self-organized - Full-time

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
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The Team
• Typically 5-9 people

• Cross-functional:
• Programmers, testers, user experience designers, etc.

• Members should be full-time

• Teams are self-organizing

•Membership should change only between sprints

24



Team Size

https://agilepainrelief.com/notesfromatooluser/2016/10/choosing-the-team-size-in-scrum.html#.Xl0p0Kj7Q2w 25
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Ceremonies

http://agradu.blogspot.com/2010/06/traditional-ugandan-engagement-ceremony.html

26
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•Product owner
•ScrumMaster
•Team

Roles

Scrum Framework

•Product backlog
•Sprint backlog
•Burndown charts

Artifacts

•Sprint planning
•Sprint review
•Sprint retrospective
•Daily scrum meeting

Ceremonies

https://www.slideshare.net/mikecohn/srum-
28894306?from_action=save 27
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Scrum Meetings

https://www.bryanmarshall.com/scrum-meetings/

28
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Scrum Meetings

https://www.slideshare.net/heroic/scrum-agile-process 29
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Scrum Board

30
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Sprint Planning
• Team capacity, Product backlog,

• Current product, Business, Technologies

Goal =
+

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
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Sprint Planning

http://www.cs.fsu.edu/~baker/swe1/restricted/notes/scrum.html#(1)

32
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Sprint Planning
•Product owner and Team collaborately select items 

from the Product backlog they can commit to 
completing. The final Word is Product owner’s.
•Sprint backlog is created
• Tasks are identified and each is estimated (1-16 hours)

• Collaboratively, not done alone by the ScrumMaster

•High-level design is considered

33



Daily Scrum

• The heartbeat of Scrum

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
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The Daily Scrum
• Parameters
• Daily

• 15-minutes

• Stand-up

• Not for problem solving
• Whole world is invited

• Only team members, ScrumMaster, product owner, can 
talk – “Chickens” and “Pigs”

• Helps avoid other unnecessary meetings

35



Everyone Answers 3 Questions
1. What did you do yesterday?
2. What will you do today?
3. Is anything in your way?

• No problem solving
• Max 15 minutes
• Standing up

36



Definition of Done
Avoid the 90% Syndrome
Coded, commented, checked in, integrated,
reviewed, unit tested, deployed to test
environment, passed user acceptance test
& documented …

= DONE DONE

37



Sprint Review

Satisfy Product Owner
Get feedback on product

picture by oskay

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
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Sprint Review

picture by oskay

Informal, no slides

Whole team participates

The world is invited

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/ 39
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Sprint Review
Preparation needed

Show complete features

Accept or reject results

1-2 hours

per sprint/week

40



The Sprint Review
• Team presents what it accomplished during the 

sprint

• Typically takes the form of a demo of new features 
or underlying architecture
• Informal
• 2-hour prep time rule

• No slides

•Whole team participates

• Invite the world

41



Sprint 
Retrospective
Reflect on process and product

Whole team participates

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
42
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Sprint Retrospective
• Periodically take a look at what is and 

is not working
• Typically 15–30 minutes
• Done after every sprint
•Whole team participates
• ScrumMaster

• Product owner
• Team
• Possibly customers and others

43



Sprint Retrospective
•What to start doing
•What to stop doing
•What to continue doing

(Product Owner not required)

44



Artifacts

http://www.algemeiner.com/2015/08/20/new-dc-bible-museum-to-display-israeli-artifacts/
45
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•Product owner
•ScrumMaster
•Team

Roles

Scrum Framework

•Sprint planning
•Sprint review
•Sprint retrospective
•Daily scrum meeting

Ceremonies

•Product backlog
•Sprint backlog
•Burndown charts

Artifacts

https://www.slideshare.net/mikecohn/srum-
28894306?from_action=save 46
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6 Artifacts

https://www.slideshare.net/heroic/scrum-agile-process
47
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Artifacts

https://www.slideshare.net/PowerPoint-Templates/scrum-process-powerpoint-ppt-slides?from_action=save
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Delta Report 
(rarely used)
• Product backlog features prioritized by the client while sprint 

backlog features assigned to sprint which is estimated by the 
team and is usually involves team commitment. 

• The delta report refers to the difference between sprints.

49



Product Backlog

https://www.romanpichler.com/blog/the-vision-the-product-backlog-and-the-minimal-viable-product/
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Product Backlog

https://resources.collab.net/blogs/product-backlog-is-deep-invest-wisely-and-dive-carefully 51
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Product Backlog

•The requirements
•A list of all desired work on the project
•Ideally expressed such that each item has value to the 

users or customers of the product 
•Prioritized by the product owner
•Reprioritized at the start of each sprint

52



A Sample Product Backlog

https://www.slideshare.net/mikecohn/agile-and-scrum-for-video-game-development-22871287
53
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The Product Backlog Iceberg

https://www.slideshare.net/mikecohn/agile-and-scrum-for-video-game-development-22871287
54
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Detail is Added as an Item Moves Up the Iceberg

https://www.slideshare.net/mikecohn/agile-and-scrum-for-video-game-development-22871287
55
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Evolution of a 
Product Backlog

http://slides.com/jennaterry-warren/agile-working-session#/4
56
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Evolution of a Product Backlog

https://study.com/academy/lesson/what-is-scrum-methodology.html
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Product Backlog Grooming

https://pmprotocol.blogspot.com/2015/04/scrum-issue-21-grooming-sessions-are.html 58
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Sprint Backlog

• Breakdown of 
business value into 

assignable tasks
https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
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The Sprint Goal
• A short statement of what the work will be focused 

on during the sprint

https://www.slideshare.net/heroic/scrum-agile-process
60
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From Product Backlog to Sprint Backlog

https://itconsultantweb.wordpress.com/2016/05/11/what-is-agile-methadology/
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From Product Backlog to Sprint Backlog

https://pm.stackexchange.com/questions/22693/what-is-the-difference-between-product-backlog-and-sprint-backlog

Sprint Backlog is a list of tasks 
identified by the Scrum team 
to be completed during the 
Scrum sprint
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Sprint Backlog

https://www.visual-paradigm.com/scrum/what-is-sprint-backlog-in-scrum/
63
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Sprint Backlog

https://www.slideshare.net/NiceMsh/scrum-in-action-60983900?from_action=save
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Sprint Backlog
• A subset of Product Backlog Items, which define the work 

for a Sprint. 

• Product owner and Team together select items from the 
Product backlog they can commit to completing

• Sprint Backlog’s stories are decomposed to Tasks by Team

• Is owned by Team

• Each Item has it’s own status

• Should be updated every day

65



Managing the Sprint Backlog
• Individuals sign up for work of their own choosing
• Work is never assigned

• Estimated work remaining is updated daily

• Any team member can add, delete or change the sprint 
backlog

•Work for the sprint emerges

• If work is unclear, define a sprint backlog item with a larger 
amount of time and break it down later

• Update work remaining as more becomes known

66



Sprint Burndown Chart

https://www.slideshare.net/heroic/scrum-agile-process 67
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Sprint Burndown Chart

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
68
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Sprint Burndown Chart
• Depicts the total Sprint Backlog hours remaining per 

day

• Shows the estimated amount of time to release 

• Ideally should burn down to zero to the end of the 
Sprint

• Actually is not a straight line

• Can bump UP
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SUMMARY
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Agile 2001 vs. 2017 vs. 
2018 vs. 2019 

XP; 38%

FDD; 23%
ASD; 22%

DSDM; 19%

Other; 17%

Lean; 7%

Scrum; 3%

https://www.stateofagile.com/#ufh-i-521251909-13th-annual-state-of-agile-report/473508

https://www.stateofagile.com/


Scrum Summary
¡ The Product Owner  sets a List of Features called 

Product Backlog

¡ During the Sprint Planning, the Product Owner 
determines a piece of the top of that list: the Sprint 
Backlog; and decide how to implement it.

¡ The Team has a time-box to reach this goal: the 
Sprint

72



¡ Each day, the Team measures its progress during a 15’ 
meeting:  the Daily Scrum

¡ During the whole project, the Scrum Master ensures
that the Team is still focused on its objective.

¡ At the end of the Sprint, the work has to be 
potentialy shipable. This work is considered as 
done.

Scrum Summary
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¡ The Sprint ends with the 
Sprint Review and the Retrospective.

¡ The Scrum process is done when all Stories are 
implemented, or the budget is consummed, or when 
the time is over.

Scrum Summary
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12. Rational Unified Process 
(RUP)



Scrum is not Enough



Why Bother about RUP?



Why Bother about RUP?



What is RUP

• A software development approach that is 
– iterative, 
– architecture-centric and 
– use-case driven

• A well-defined and structured software 
engineering process

• A process product providing a customizable 
process framework



6

4+1 Architecture



7

Architectural focus 
The architecture concerns itself only with some specific aspects: 
• The structure of the model - the organizational patterns, e.g. 

layering 
• The essential elements - critical use cases, main classes, 

common mechanisms, and so on, as opposed to all the 
elements present in the model 

• A few key scenarios showing the main control flows 
throughout the platform 

• The services, to capture modularity, optional features, 
product-line aspects 



Basic Characteristics of the Unified Process

Use-case driven
– Utilizes use case model to describe complete 

functionality of the system

Req.ts Impl. Test

Use Cases bind these workflows together

Analysis Design



Basic Characteristics of the Unified Process

• Architecture centric
– Embodies the most significant aspects of the 

system
– View of the whole design with the important 

characteristics made more visible
– Expressed with class diagram



The Unified Process is a Process Framework

There is NO Universal Process! 
• The Unified Process is designed for flexibility and 

extensibility
» allows a variety of lifecycle strategies
» selects what artifacts to produce 
» defines activities and workers

» models concepts



Unified Process Model

Phase iteration

Inception Elaboration Construction Transition



Inception

Iterative Development Phases

Inception: Understand what to build
– Vision, high-level requirements, business case
– Not detailed requirements

Elaboration: Understand how to build it 
– Baseline architecture, most requirements detailed
– Not detailed design

Construction: Build the product
– Working product, system test complete

Transition: Validate solution
– Stakeholder acceptance

Time

Elaboration Construction Transition

Major  Milestones



Goals and Features of Each Iteration

• The primary goal of each iteration is to slowly chip away at the risk 
facing the project, namely:
– performance risks
– integration risks (different vendors, tools, etc.)
– conceptual risks (ferret out analysis and design flaws)

• Perform a “miniwaterfall” project that ends with a delivery of 
something tangible in code, available for scrutiny by the interested 
parties, which produces validation or correctives

• Each iteration is risk-driven
• The result of a single iteration is an increment--an incremental 

improvement of the system, yielding an evolutionary approach



Unified Process Phases

• Inception
– Establish the business case for the system, define risks, obtain 10% of the 

requirements, estimate next phase effort.
• Elaboration

– Develop an understanding of the problem domain and the system 
architecture, risk significant portions may be coded/tested, 80% major 
requirements identified.

• Construction
– System design, programming and testing.  Building the remaining system 

in short iterations.  
• Transition

– Deploy the system in its operating environment.  Deliver releases for 
feedback and deployment.

Inception Elaboration Construction Transition



Executable Releases
Iterations and Phases

An iteration is a distinct sequence of activities
with an established plan and evaluation criteria,

resulting in an executable release.

Preliminary
Iteration

Architect.
Iteration

Architect.
Iteration

Devel. 
Iteration

Devel. 
Iteration

Devel. 
Iteration

Transition
Iteration

Transition
Iteration

Elaboration Construction TransitionInception
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RUP

“Understand 
the problem”

How ?

“Understand 
the solution”

Do !

“Solution
ready ?”

Deliver !

“Acceptance 
from the 

customer”

What ?

Milestones



Iterative Lifecycle Graph
In an iteration, 
you may walk 
through all 
disciplinesC

O
N
T
E
N
T

S
T
R
U
C
T
U
R
E

T I M E



Inception: Know What to Build
• Prepare vision document and initial business case
– Include risk assessment and resource estimate

• Develop high-level project requirements
– Initial use-case and domain models (10-20% 

complete)

• Manage project scope
– Reduce risk by identifying all key requirements
– Acknowledge that requirements will change

• Manage change, use iterative process

Inception Elaboration Construction Transition



Inception Outcomes



Inception Artifacts



Inception Elaboration Construction Transition

Elaboration: Know How to Build It
• Detail requirements as necessary (~80% complete)

– Less essential requirements may not be fleshed out
• Produce an executable and stable architecture

– Define, implement and test interfaces of major 
components

– Identify dependencies on external components and 
systems. Integrate shells/proxies of them.

– Some key components will be partially implemented
– Roughly 10% of code is implemented.

• Drive architecture with key use cases
– 20% of use cases drive 80% of the architecture
– Design, implement and test key scenarios for use cases



Inception Elaboration Construction Transition

Elaboration: Know How to Build It

• Verify architectural qualities
– Reliability: Stress test
– Scalability and Performance: Load test

• Continuously assess business case, risk profile 
and development plan



Elaboration Outcomes



Elaboration Artifacts



Inception Elaboration Construction Transition

Construction: Build The Product
• Complete requirements and design model
• Design, implement and test each component

– Prototype system and involve end users
– Incrementally evolve executable architecture to

complete system
• Build daily or weekly with automated build process
• Test each build

– Automate regression testing
– Load and stress test to ensure architectural integrity

• Deliver fully functional software (beta release)
– Includes training material, user and deployment 

documentation
• Produce release descriptions



Construction Outcomes



Construction Artifacts



Inception Elaboration Construction Transition

Transition: Deploy to End Users
• Produce  incremental ‘bug-fix’ releases

• Update user manuals and deployment 
documentation

• Update release descriptions

• Execute cut-over

• Conduct “post-mortem” project analysis



Transition Outcomes



Transition Artifacts



Phase Deliverables

Inception Phase Elaboration 
Phase

Construction 
Phase

Transition Phase

• The initial version of 
the domain model

• The initial version of 
the business model

• The initial version of 
the requirements 
artifacts 

• A preliminary 
version of the 
analysis artifacts

• A preliminary 
version of the 
architecture

• The initial list of 
risks

• The initial ordering 
of the use cases 

• The plan for the 
elaboration phase

• The initial version of 
the business case

• The completed 
domain model

• The completed 
business model

• The completed 
requirements 
artifacts

• The completed 
analysis artifacts

• An updated version 
of the architecture

• An updated list of 
risks

• The project 
management plan 
(for the rest of the 
project)

• The completed 
business case

• The initial user 
manual and other 
manuals, as 
appropriate

• All the artifacts 
(beta release 
versions)

• The completed 
architecture

• The updated risk 
list

• The project 
management plan 
(for the remainder 
of the project)

• If necessary, the 
updated business 
case

• All the artifacts 
(final versions)

• The completed 
manuals



A Structured Process: Role, Artifact, 
Activity

Distribute BehaviorFind Design
Classes

Designer

Use Case Realization

Role Activities

Artifact responsible for



Guidelines, Templates, Tool Mentors, …

Distribute BehaviorFind Design
Classes

Designer

Use Case Realization Use Case Template

Rose Tool MentorDesign Guideline

Role Activities

Artifact responsible for



Expressed as Workflows and Workflow 
Details



RUP and 
Agile Methodologies
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Sequential UP ≈
"Waterfall"
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“Pure” Iterative UP
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RUP

When all of the sides of the parallelogram "collapse" into a diagonal line, a 
"pure waterfall" approach results with disciplines are distributed across 

iterations.

RUP lifecycle is 
serial in the large 

and iterative in the 
small
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RUP



40

Scrum

Construction
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XP

Construction



Adopting the Rational Unified 
Process
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The RUP—A Customizable Process Product

• Best practices
– The RUP comes with a library of best practices, 

produced by IBM Software and its partners 
– These best practices are continually evolving and 

cover a broader scope than this book can cover 
– The best practices are expressed in the form of 

phases, roles, activities, artifacts, and workflows
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The RUP—A Customizable Process Product

• Process delivery tools
– The RUP is literally at the developers' fingertips because it 

is delivered online using Web technology, rather than using 
books or binders 

– This delivery allows the process to be integrated with the 
many software development tools in the Rational Suite 
and with any other tools so developers can access process 
guidance within the tool they are using
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The RUP—A Customizable Process Product

• Configuration tools
– The RUP's modular and electronic form allows it 

to be tailored and configured to suit the specific 
needs of a development organization



RUP is an 
Industry-Wide 

Process Platform



Common 
methodology
4 Shared understanding 

of terminology, 
deliverables, and 
responsibilities

Process
authoring
4 Leverage internal 

knowledge and 
process assets

Process 
configuration
4 Configure and deploy 

process for specific 
tools, technologies, 
domains  

Process
delivery
4 Filter project content 

and customize tree 
browser  

Delivering a More Configurable Process to a Broader Audience

Development 
organization

Process engineers, 
program/project 

offices
Project managers 

& team leads Practitioners

Plug-In
for

J2EE
Plug-In

for
XP

Plug-In
for

.NET

Large 
J2EE

Project

Small
Team

Project

.NET
Project

Core RUP Customize Configure Personalize



Configuration Tools: RUP Builder
• Right-size your process through fine-

granular process selection
– +100 selectable units

• Small, medium, and large project 
configurations available as starting 
point

• Produce role-based views
• Easy access to latest content 

through RUP plug-in exchange
Project Manager: 

“I need to adapt RUP to 
my project needs”

Assemble the right process



Practitioner: MyRUP
• Personalized views
– Role-based and personalized views into 

your project’s process
– Add links to external and internal 

resources
• Project Web and Extended help 

integrated with RUP browser
• Closer integration with RDN
– Hotlinks to RDN, etc. from MyRUP
– Seamless search across RUP and RDN
• Assets available through MyRUPPractitioner:

“I want to easily find 
the info I need”

Easy access through 
clean workspace



Context-sensitive 
process guidance 

from tools

RUP: Integrated with Tools
§ Tool mentors:   Web-based assistance for tool use

§ Extended Help: Process guidance from within any tool



Process Authoring: Rational Process Workbench (RPW)

• RUP Organizer feature 
simplifies management 
of custom guidance, 
descriptions, examples 
and templates

• RUP Modeler feature 
leverages IBM Rational 
XDE for  visual process 
authoring Visually model 

process 
elements

Add custom 
process 
content



RUP Versatility
• Used in project of varying size and “ceremony” levels

– Majority of RUP projects have <15 people
– Also used in programs with thousands of people
– Facilitates Extreme Programming to formal process standards

• Used in a broad set of industries such as:
– Financial institutes and insurance
– Automotive, system integrators, government, ..
– Telecommunication, defense industry, …

• Provides explicit guidance for:
– Custom application development
– Systems engineering
– Legacy evolution

• Extended by customers to guide in:
– Package implementation
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MyRUP



54

Configurable RUP
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History of UP
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Enterprise Unified Process
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The 6 EUP Phases and Milestones
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Agile Unified Process (AUP)
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What Is the Open Unified Process 
(OpenUP)
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Open UP Principles
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EssUP Guidelines 
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From AUP to Eup
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From AUP to EUP
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RUP on 1 Slide
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RUP: Example of Work Breakdown



Not 
working?
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IF YOU CAN’T LEARN TO DO SOMETHING WELL,
LEARN TO ENJOY DOING IT POORLY.



Common Myths about RUP



What RUP Stuff will Go Away!?



What RUP Stuff will Go Away!?



What RUP Stuff will Go Away!? 
Big Company Overhead



What RUP Stuff should we Keep?

Spirit of RUP



Spirit of RUP
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RUP Phases

“Business 
case”

How ?

“Architecture”

Do !

“Solution”

Deliver !

“Acceptance”

What ?

Milestones



Architecture
RUP Defines "Just Enough Architecture"



Closing Remarks





3. Requirements
1



A Communication Problem

• Software requirements is 
a communication
problem

• Those who want the 
software must
communicate with those 
who will build it

2



Effective Communication

3



Balance is Critical

• If either side dominates, the business loses
• If the business side dominates…

…functionality and dates are mandated with 
little regard for reality or whether the 
developers understand the requirements

• If the developers dominate…
…technical jargon replaces the language of the 
business and developers lose the opportunity 
to learn from listening

4



Why is it so Difficult to Determine Software 
Requirements?

5

• Requirements gathering is when informal ideas become formal
concepts:
o Converting a concept into something concrete is almost always more

difficult than it is initially believed to be.
o The concept of what the concrete version needs to look like changes

frequently.

Usually more difficult than thought 
to be…and usually changes 

frequently

The winding road to software 
requirements



Why are Requirements So 
Important?

6

• According to Fred Brooks (the author of The 
Mythical Man Month):

• “The hardest single part of building a software 
system is deciding precisely what to build.  No 
other part is as difficult…No other part of the work 
so cripples the resulting system if done wrong.”1

• According to Barry Boehm (Software Engineering
Economics) and other software engineering
experts, around 75-80% of all errors found in
software projects can be traced back to the design
and requirements phases.2

1 Brooks, Frederick P., 1987.  “No Silver Bullet: Essence and Accidents of Software Engineering”, Computer, Volume 20, No. 4.
2  Boehm, W .Barry. “Software Engineering Economics”. Prentice Hall; 1 edition (Oct. 22 1981).



What is a Requirement?

System and 
Software
Requirements

7



What is a Requirement?

• Functional Requirements
– A functional requirement is an action that the 

product must take if it is to be useful to its users. 
Functional requirements arise from the work that 
your stakeholders need to do. 

– Almost any action, calculate, inspect, publish, or 
most other active verbs can be a functional 
requirement.

8



What is a Requirement?

• Nonfunctional Requirements
– Nonfunctional requirements are properties, or 

qualities, that the product must have. 
– In some cases, nonfunctional requirements

describe such properties as look and feel, 
usability, security, and legal restrictions that are 
critical to the product's success.

– Nonfunctional requirements are qualities the 
product must have.

9



What is a Requirement?

• Constraints
– Constraints are global requirements. 
– They can be constraints on the project itself or 

restrictions on the eventual design of the product. 
– Constraints are global issues that shape the 

requirements.

10



Manage the Cone of Uncertainty
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IEEE 830
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Software Requirements Specification 
IEEE 830
• The Computer Society of the Institute of Electrical and
Electronics Engineers (IEEE) has published a set of
guidelines on how to write software requirements
specifications. This document, known as IEEE Standard
830, was last revised in 1998.

• The IEEE recommendations cover such topics as:
– how to organize the requirements specification document;
– the role of prototyping;
– the characteristics of good requirements;
– Recommended way to write functional requirements is
“The system shall…” .

13
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IEEE 830
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Overall Structure for Req. Spec. 
(ANSI/IEEE Standard 830)

• 1. Introduction
1.1. Purpose
1.2. Scope
1.3. Definitions, Acronyms and Abbreviations
1.4. References
1.5. Overview

2. General Description
2.1. Product Perspective
2.2. Product Functions
2.3. User Characteristics
2.4. General Constraints
2.5. Assumptions and Dependencies

3. Specific Requirements
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ANSI/IEEE: 
Specific Requirements 
3. Specific requirements

3.1. Functional Requirements
3.2. External Interface Requirements
3.3. Performance Requirements
3.4  Design Constraints
3.4.1. Standards Compliance
3.4.2. Hardware Limitations   …

3.5. Attributes
3.5.1. Security
3.5.2. Maintainability   … 

3.6. Other Requirements
3.6.1. Data Base         … 
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ANSI/IEEE: 
Functional Requirements 
3.1. Functional Requirements

3.1.1. Functional Requirement 1
3.1.1.1 Introduction
3.1.1.2 Inputs
3.1.1.3 Processing
3.1.1.4 Outputs

3.1.2 Functional Requirement 2
…
3.1.n Functional Requirement n

A typical way to express the requirements is ”The system shall” 
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An Example - Requirements 
Development

CMMI SP 2.1-1 Establish Product and 
Product Component Requirements

– Establish and maintain, from the 
customer requirements, product and 
product component requirements 
essential to product and product 
component effectiveness and 
affordability

• ISO/IEC 15288, System Life Cycle 
Processes

– Clause 5.5.3 - Requirements Analysis 
Process

• IEEE/EIA 12207.0, Software Life Cycle 
Processes

– Clause 5.3.2 - System Requirements 
Analysis

– Clause 5.3.4 - Software requirements 
analysis

• IEEE 1233, Guide for Developing System 
Requirements Specifications

• IEEE 830, Software Requirements 
Specifications
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Requirements Development

CMMI SP SP 2.1-1 Establish Product and 
Product Component Requirements

– Establish and maintain, from the 
customer requirements, product and 
product component requirements 
essential to product and product 
component effectiveness and 
affordability

• ISO/IEC 15288, System Life Cycle 
Processes

– Clause 5.5.3 - Requirements Analysis 
Process

• IEEE/EIA 12207.0, Software Life Cycle 
Processes

– Clause 5.3.2 - System Requirements 
Analysis

– Clause 5.3.4 - Software requirements 
analysis

• IEEE 1233, Guide for Developing System 
Requirements Specifications

• IEEE 830, Software Requirements 
Specifications

5.5.3 Requirements Analysis Process
5.5.3.1 Purpose of the Requirements Analysis Process
The purpose of the Requirements Analysis Process is to transform the 
stakeholder, requirement-driven view of desired services into a technical view 
of a required product that could deliver those services.
This process builds a representation of a future system that will meet 
stakeholder requirements and that, as far as constraints permit, does not imply 
any specific implementation. It results in measurable system requirements that 
specify, from the developer’s perspective, what characteristics it is to possess 
and with what magnitude in order to satisfy stakeholder requirements.
5.5.3.2 Requirements Analysis Process Outcomes
As a result of the successful implementation of the Requirements Analysis 
Process:
a) The required characteristics, attributes, and functional and performance 
requirements for a product solution are specified.
b) Constraints that will affect the architectural design of a system and the 
means to realize it are specified.
c) The integrity and traceability of system requirements to stakeholder 
requirements is achieved.. . .
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Requirements Development

SP 2.1-1 Establish Product and 
Product Component 
Requirements
– Establish and maintain, from the 

customer requirements, product 
and product component 
requirements essential to 
product and product component 
effectiveness and affordability

• ISO/IEC 15288, System Life Cycle 
Processes

– Clause 5.5.3 - Requirements Analysis 
Process

• IEEE/EIA 12207.0, Software Life Cycle 
Processes

– Clause 5.3.2 - System Requirements 
Analysis

– Clause 5.3.4 - Software requirements 
analysis

• IEEE 1233, Guide for Developing System 
Requirements Specifications

• IEEE 830, Software Requirements 
Specifications

5.3.2.1 The specific intended use of the system to be developed 
shall be analyzed to specify system requirements. The system 
requirements specification shall describe: functions and 
capabilities of the system; business, organizational and user 
requirements; safety, security, human-factors engineering 
(ergonomics), interface, operations, and maintenance 
requirements; design constraints and qualification requirements. 
The system requirements specification shall be documented.
5.3.4.1 The developer shall establish and document software 
requirements, including the quality characteristics specifications, 
described below. . . .
a) Functional and capability specifications, including performance, 
physical characteristics, and environmental conditions under 
which the software item is to perform;
b) Interfaces external to the software item; 
c) Qualification requirements;
d) Safety specifications, including those related to methods of 
operation and maintenance, environmental influences, and 
personnel injury; 
e) Security specifications, including those related to compromise 
of sensitive information . . .
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Requirements Development

SP 2.1-1 Establish Product and 
Product Component 
Requirements
– Establish and maintain, from the 

customer requirements, product 
and product component 
requirements essential to 
product and product component 
effectiveness and affordability

• ISO/IEC 15288, System Life Cycle 
Processes

– Clause 5.5.3 - Requirements Analysis 
Process

• IEEE/EIA 12207.0, Software Life Cycle 
Processes

– Clause 5.3.2 - System Requirements 
Analysis

– Clause 5.3.4 - Software requirements 
analysis

• IEEE 1233, Guide for Developing System 
Requirements Specifications

• IEEE 830, Software Requirements 
Specifications

7.2 Build a well-formed requirement
The analysts carry out this subphase by doing the following:
a) Ensuring that each requirement is a necessary, short, definitive 
statement of need (capability, constraints);
b) Defining the appropriate conditions (quantitative or qualitative 
measures) for each requirement and avoiding adjectives such as 
“resistant” or “industry wide;”
c) Avoiding requirements pitfalls (see 6.4);
d) Ensuring the readability of requirements, which entails the following:
1) Simple words/phrases/concepts;
2) Uniform arrangement and relationship;
3) Definition of unique words, symbols, and notations;
4) The use of grammatically correct language and symbology.

e) Ensuring testability.
Example:
Capability: Move people between Los Angeles and New York
Condition: Cruising speed of 200 km/hr
Constraint: Maximum speed of 300 km/hr
Well-formed requirement: This system should move people between 

Los Angeles and New York at an optimal cruising speed of 200 km/hr 
with a maximum speed of 300 km/hr.
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Requirements Development

SP 2.1-1 Establish Product and 
Product Component 
Requirements
– Establish and maintain, from the 

customer requirements, product 
and product component 
requirements essential to 
product and product component 
effectiveness and affordability

• ISO/IEC 15288, System Life Cycle 
Processes

– Clause 5.5.3 - Requirements Analysis 
Process

• IEEE/EIA 12207.0, Software Life Cycle 
Processes

– Clause 5.3.2 - System Requirements 
Analysis

– Clause 5.3.4 - Software requirements 
analysis

• IEEE 1233, Guide for Developing System 
Requirements Specifications

• IEEE 830, Software Requirements 
Specifications
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Requirements Development

SP 2.1-1 Establish Product and 
Product Component 
Requirements
– Establish and maintain, from the 

customer requirements, product 
and product component 
requirements essential to 
product and product component 
effectiveness and affordability

• ISO/IEC 15288, System Life Cycle 
Processes

– Clause 5.5.3 - Requirements Analysis 
Process

• IEEE/EIA 12207.0, Software Life Cycle 
Processes

– Clause 5.3.2 - System Requirements 
Analysis

– Clause 5.3.4 - Software requirements 
analysis

• IEEE 1233, Guide for Developing System 
Requirements Specifications

• IEEE 830, Software Requirements 
Specifications

5.3.2 Functions
Functional requirements should define the fundamental actions that 
must take place in the software in accepting and processing the inputs 
and in processing and generating the outputs. These are generally 
listed as “shall” statements starting with “The system shall”
These include:
a) Validity checks on the inputs
b) Exact sequence of operations
c) Responses to abnormal situations, including:

1) Overflow
2) Communication facilities
3) Error handling and recovery

d) Effect of parameters
e) Relationship of outputs to inputs . . .

1) It may be appropriate to partition the functional requirements into 
subfunctions or subprocesses. This does
not imply that the software design will also be partitioned that way.
5.3.3 Performance requirements
This subsection should specify both the static and the dynamic 
numerical requirements placed on the soft-
ware or on human interaction with the software as a whole. Static 
numerical requirements may include the
following:
a) The number of terminals to be supported;
b) The number of simultaneous users to be supported;
c) Amount and type of information to be handled.
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Requirements Development

SP 2.1-1 Establish Product and 
Product Component 
Requirements
– Establish and maintain, from the 

customer requirements, product 
and product component 
requirements essential to 
product and product component 
effectiveness and affordability

• ISO/IEC 15288, System Life Cycle 
Processes

– Clause 5.5.3 - Requirements Analysis 
Process

• IEEE/EIA 12207.0, Software Life Cycle 
Processes

– Clause 5.3.2 - System Requirements 
Analysis

– Clause 5.3.4 - Software requirements 
analysis

• IEEE 1233, Guide for Developing System 
Requirements Specifications

• IEEE 830, Software Requirements 
Specifications



Software Requirements Specification 
IEEE 830
• IEEE 830–style requirements have sent many 

projects astray because they focus attention 
on a checklist of requirements rather than on 
the users goals.
– And lists of requirements don't give the reader the 

same overall understanding of a product that user 
stories do. 

• It's very difficult to read a list of requirements 
without automatically considering solutions 
in your head as you read. 
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Use Case Model as User Story Competitor

Use case

Way of using the system

26



Use Cases

278

Illustration

Use Cases

• A use case is a contract of an interaction between 
the system and an actor.

• A full use-case model comprise of:
– A diagram, describing relations between use-cases and 

actors.
– A document describing the use case in details 

Use Case

Use case in diagram Use Case in scriptActor

Introduction | Diagrams | Writing | Linking | Guidelines



What is a Use-case?

28



Use Cases as Means of 
Communication

29
11

Use Cases as Means of Communication

The use case should stimulate a discussion about 
what the system should do, mainly with people 
who are outside of the development team.

Customers Designers Users

Introduction | Diagrams | Writing | Linking | Guidelines
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Actor: someone/something 
outside the system that 
interacts with the system

Use case: sequence of actions 
performed by a system that 
yields an observable result of 
value to an actor

Actor

Use Case

Actors and Use Cases



31

Benefits of Use Cases

• Forces practitioners to think through the design of a 
system from the perspective of a user.

• Relatively easy to write and read.
• Engage the users in the requirements process
• Provide context for the requirements of the system. 
• Use cases drive the testing process

– helping to assure that the system actually does what it 
was intended to do



32

Example

Course 
Catalog SystemStudent Register for Courses

Course Registration System

Another Use CaseAnother 
Actor

Use Case 3 

Another 
Actor
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A Scenario is a Use-Case Instance

Scenario 1
Log on to system
Approve log on
Enter subject in search
Get course list
Display course list
Select courses
Confirm availability
Display final schedule

Scenario 2
Log on to system
Approve log on
Enter subject in search
Invalid subject
Reenter subject
Get course list
Display course list
Select courses
Confirm availability
Display final schedule

Student Course 
CatalogRegister for 

Courses



Scenarios and Use Case
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Scenarios
Each path through 
a use case is an 
execution path 
that can be tested
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Flows of Events

• One basic flow
– Happy day scenario
– Successful scenario from start to finish

• Many alternative flows
– Regular variant
– Odd cases
– Exceptional (error) flows
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Structure of a Use Case

Brief description
Basic Flow

1. First step
2. Second step
3. Third step

A1 Alternative flow 1
A2 Alternative flow 2 
A3 Alternative flow 3

Use case name

Structure the 
flow into stepsNumber 

the steps



Use Case Formats
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Differences Between Use Cases and
Stories

39



Differences Between Use Cases and
Stories

40
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Traditional SWE 
Requirements: IEEE 830
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Traditional SWE 
Requirements: IEEE 830
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Traditional SWE 
Requirements: IEEE 830

Requirements in 
Extreme Programming and SCRUM: 
User Stories

44
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User Stories

Mike Cohn

= value for user



A User Story Contains:
• The Role - Who wants something. Ideally a 

customer (persona).
• The Goal - What does the user want to do?
• The Benefit/Reason - Why the customer 

wants this.
What does he/she want to achieve? This is 
the most important part of the story, because
you may discover that there’s a better way
to reach the benefit.

46



Focus on Benefit
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What is a User Story?
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What is a User Story?

49

There are numerous definitions for stories.
• A common definition:
o A short description of a function that an 

end-user would want.
• From Kent Beck:
o “One thing the customer wants the system

to do…(it) should be testable.”5

• From Ron Jeffries:
o “Stories are promises for…the series of 

conversations that will take place between 
the customer and the programmers.”6

5 Beck, Kent, 2000. “Extreme Programming: Embrace Change”, (Addison-Wesley, Boston, MA)
6Jeffries, Ron, Anderson, Ann and Hendrickson, Chet, 2001. “Extreme Programming Installed”, (Addison-Wesley, Boston, MA)
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Card

• Physical token
• Used in planning
• Reminder for a conversation

54
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Conversation

• Requirement itself
• Verbal conversation

56
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Confirmation

• Acceptance criteria
• Used to determine when the story is done

58



What is a User Story?
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What is a User Story?

• “One thing the customer wants the system to
do. Stories should be estimable at between 
one to five ideal programming weeks. Stories 
should be testable. Stories need to be of a size 
that you can build a few of them in each 
iteration”

60



What is a User Story?

61



What Problem Do Stories Address?

• Software requirements is 
a communication
problem

• Those who want the
software must
communicate with those 
who will build it



User Stories:
Samples – Travel Reservation System
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User Stories and Tests
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Story Actions

65

Stories can be:
• Split
o A large story can be split into two or more 

smaller ones of different sizes; useful for 
breaking up epics.

• Combined
o Two or more small stories can be combined into 

one.
• Added
o New stories can be added to an existing 

backlog.
• Deleted
o Existing stories can be deleted from a backlog.

+
X



Details Added in Smaller
“Sub-stories”

66



Details Added as Tests
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The 3 Cs of Stories

68

• Card
o A token to represent some customer functionality.
o Stories represent customer requirements rather 

than document them.
o Using a card keeps the story short.

• Conversation
o Customers and developers discuss the details of 

the story at the time it is to be developed, not before 
then.

• Confirmation
o The customer should provide acceptance tests for 

the story, and then see them run to confirm that the 
story has been completed.



What you record during conversations
works like a vacation photo

Looking at it helps you remember details that
aren’t in the photo
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User Roles and Description Formats

70

• Identifying user roles helps with writing 
stories.

• Standard story description template:  
As a [role], provide [function] so that [business 

value].

• Some simple examples:
o As a customer, provide a button that I can use so that 

I can connect directly with the call centre when my 
order gets stuck.

o As a call centre rep., review orders in progress online 
so that I can help customers complete their orders.

o As a manager, access stats on incomplete online 
orders so that I can make decisions on how to 
improve the ordering process.

Call Centre Rep.

Manager

Customer



Advantages of Using Roles
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“The User”

• Many projects mistakenly assume there’s only
one user:
“The user”
– Write all stories from one user’s perspective
– Assume all users have the same goals
– Leads to missing stories

72



INVEST Model for Stories
Independent

There should be no dependencies between 
stories

Negotiable
Describes functionality to be negotiated 
between the customer and development 

Valuable Valuable to the user or purchaser

Estimatable
Have enough detail to estimate without being 
too detailed

Small They should be small, one iteration or less

Testable Worded in a way that they can be tested
73



Independent

As a user, I want 
to pay for my 

order with VISA

As a user, I want 
to pay for my 
order with one 
type of credit 

card

As a user, I want 
to pay for my 

order with 
Mastercard

As a user, I want to 
pay for my order with 
an additional type of 

credit card

74



Negotiable

As a user, I want to pay for my 
order with my credit card

Note: Accept Visa, MasterCard and American Express. 
Consider Discover

As a user, I want to pay for my order 
with my credit card

Note: Accept Visa, MasterCard and American Express. Consider Discover. On 
purchases over £100, ask for card ID number from back of card. The system 
can tell what type of card it is from the 1st two digits of the card number. 
The system can store a card number for future use. Collect the expiration 
month and date of the card

J

L
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Why Negotiable?

Main course comes with soup or 
salad and bread

(Soup or Salad) and Bread
Soup or (Salad and Bread)

76



Estimable

• It is important for developers to be able to 
estimate or at least take a guess at the size of 
a story
3 common failures
1. Developers lack technical knowledge
2. Developers lack domain knowledge
3. Story is too big

77



Small / Sized appropriately

2 kind of features
1. Compound feature
2. Complex feature

Compound feature
• Comprises of multiple shorter stories

Complex feature
• Cannot be easily disaggregated into smaller 
stories
-> find out how to split features

78



Testable

A user must 
find the 

software easy 
to use

A user must never 
have to wait long for 
any screen to appear

L

L
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Estimating User Stories
80



The Planning Game

81



Imperfect Schedules

• We cannot perfectly predict a software schedule
• As users see the software, they come up with new

ideas
• Developers have a notoriously hard time estimating
• If we can’t perfectly predict a schedule, we can’t 

perfectly say what will be delivered

82



Measures of Size
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Ideal Time
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Calendar Time vs. Ideal Time
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Factors Affecting Ideal Time
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Advantages of Ideal Time
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Story Points
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Story Points

Relative Values

Size not Duration

Additive

Work Best in Iterations

89



Story Points
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Approaches to Estimating

Planning Poker

91



Gut Feel
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Analogy
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Planning Poker
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Planning Poker - an Example
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Planning Poker
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3 5

?

5

13

Planning Poker
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3 5

5

3

5
5

Planning Poker
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Why Planning Poker Works

• Emphasizes relative estimating
• Focuses most estimates within an 

approximate one order of magnitude
• Everyone’s opinion is heard
• Estimators are required to justify estimates
• It’s quick

99



Product Backlog
• The product backlog is the list of all the work that 

needs to get done. 
• A backlog should be DEEP:

– Detailed: Sufficiently detailed such that any member of 
the team can work on the user stories independently

– Emergent: Flexible, work will fluctuate based on the needs 
of the business or customer

– Estimated: Size and complexity is estimated using story 
points

– Prioritized: User stories are ordered in the backlog based 
on the priority

100



Backlog Items Include Everything
the Team Needs to Do

101

Backlog items should deliver 
complete vertical slices of 
functionality across work layers

Customer
Needs



Vertical Slicing
Story 

1
Story 

2
Story 

3
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Prioritizing User Stories
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Different Dimensions to Prioritization
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Who Wins
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Prioritization Factors to Consider

• Financial value of
features

• Costs of
implementation

• Amount of risk
removed / added

• Training on new
features

106



MoSCoW method

• MoSCoW is an acronym for “Must, Should, 
Could, or Won’t” and the MoSCoW method 
involves changing the word “can” in your user 
story to one of the above operative words.

107



MUST

• After writing your user stories, you’ll go through the list and 
find the most important and critical features. 

• These are features that MUST be present for the application 
to be functional at all. 

• As you go through the list, replace the word “can” in your user 
stories with the word “MUST” to indicate that the feature is a 
core feature.

• Examples:
– “The user MUST login to the application using a username 

and password”
– “The user MUST beam from the ship to another location”

108



SHOULD
• User stories that are a “SHOULD” are features 

that will most likely be available in the 
application, but that aren’t necessarily critical 
to system function.

• Examples:
– “The user MUST login to the application using a username and 

password”
– “The user SHOULD register a new account with the application.”
– “The user SHOULD view all new singularities in the local area 

network.”
– “The user can go on vacation in the holodeck.”
– “The user MUST beam from the ship to another location”
– “The user can wear a red shirt”
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COULD
• Describing a user story using “Could” represents a feature 

that is not critical nor necessary, but that would be “nice to 
have”. 

• Could features represent usability or feature enhancements 
that aren’t necessary for the application to be released.

• Examples:
– “The user MUST login to the application using a username and 

password”
– “The user SHOULD register a new account with the application.”
– “The user SHOULD view all new singularities in the local area 

network.”
– “The user COULD go on vacation in the holodeck.”
– “The user MUST beam from the ship to another location”
– “The user can wear a red shirt”
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WONT
• Tasks described as “WONT” are tasks that will not be available 

or completed in the current version of the application. 
• This does NOT mean that the features are gone forever —

merely that they are not going to be on the schedule for the 
current iteration of the application.

• Examples:
– “The user MUST login to the application using a username and 

password”
– “The user SHOULD register a new account with the application.”
– “The user SHOULD view all new singularities in the local area 

network.”
– “The user COULD go on vacation in the holodeck.”
– “The user MUST beam from the ship to another location”
– “The user WONT wear a red shirt”
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Story Types
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Evolving Our Shared Understanding
• Through combining and refining our different ideas, we end 

up with a common understanding that includes all our best 
ideas. 

• That’s why externalizing our ideas is so important. 
• We can redraw sketches or move sticky notes around, and 

the cool thing is that we’re really moving ideas around. 
• What we’re really doing is evolving our shared 

understanding.
• The real goal of using stories is shared understanding.
• If you participate in lots of discussions about what software 

to build, and then create a document to make sense of it, 
you might share it with someone else who was there.

• Another reader who wasn’t there won’t get the same 
things from it that you will.
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Story Types

Epic

Feature

User
Story

•Large initiatives delivering new products, solutions, or services to
customers
•Comprised of a large collection of features

• Provides values to users
• Realized by some number of user stories

• Represents a user’s need
• Planning ítem

Vision • Describes the problem being solved

But we also need



Vision
• Describe the problem being solved
• Describe a product solution
• Provides a list of features delivered

in the release
• Create shared understanding of 

purpose
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The problem
of 

• Customizing
client profile

Affects

• People who
want to 
customize
their profile

The impact of 
which is

• Sensitive
information
has to be 
protected

A successful
solution would

• Allow a user
to select
which
applications
can Access 
to his private
data

Vision: Problem Statement
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Elaborate/Decompose

High Level

• Epic

Medium Level

• Feature

Small Level

• User Story
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Start with Epic and Iterate
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Epic1 Customize
client’s profile

Feature1 Allow user to 
keep a profile

User Story1 As User I 
want to enter details
to my profile

User Story2 As User I 
want to protect the
Access to my private
information so I need to 
choose what app can 
access to my data

Example
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Epic – Feature – Story – Task

120



From Strategic Theme to Tasks
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Minimum Marketable Feature (MMF) 
• Minimum—the smallest possible group of features
• Marketable—provides significant value to the 

customer
• Feature—something that is observable to the user
• One way to think about an MMF is that it represents 

the must-have subset of a larger customer feature.
• In other words it is the minimum part of a larger 

feature that would be useful / valuable to a customer 
without the nice-to-have parts of the same feature.
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MMF
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User Story Mapping
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Problem with a Flat Backlog
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Flat Backlog

127

Iteration 1

Iteration 2

Iteration 1

Iteration 2

Release 1

Release 2

Minimum Viable Product



Why Flat Backlog doesn’t Work

128

Flat backlog is
a TRAP



User Story Mapping
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Story Mapping:
Write Your Story one Step at a Time
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Story Mapping:
2. Write the Next One, Keep Writing
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Story Mapping:
3. Organize Your Story

132



Story Mapping:
3.Explore Alternative Stories
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Story Mapping:
4. Make a Backbone (Features)

134



Story Mapping:
5.Slice Out Task to Reach Specific Outcome

135



Benefits of Story Mapping

• Provides visibility of the workflow across the 
system

• Points out relationships between stories
• Helps to spotlight missing stories
• Provides a prioritization mechanism
• Release planning is improved by focusing on 

valuable slices

136



Story Mapping

Feature 3Feature 1 Feature 4Feature 2

Usage Sequence

Arrange features or 
activities in the order 
they are done. 137



Story Mapping

Feature 3Feature 1 Feature 4Feature 2

Usage Sequence

138

Identify stories that 
support features or 
activities



Story Mapping

Feature 3Feature 1 Feature 4Feature 2

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

Usage Sequence

139

Identify stories that 
support features or 
activities



Story Mapping

Feature 3Feature 1 Feature 4Feature 2

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

Usage Sequence

140

Identify stories that 
form MMF



Story Mapping: MMF

Feature 3Feature 1 Feature 4Feature 2

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

Usage Sequence
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MMF for
Feature 2 Identify stories that 

form MMF



Prioritize Stories - Revisited

Feature 3Feature 1 Feature 4Feature 2

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

Usage Sequence
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Pick Minimum Viable Product

Feature 3Feature 1 Feature 4Feature 2

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

User Story

Usage Sequence
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Pick necessary stories that form
Minimum Viable Product

143



Minimum Viable Product (MVP)

• Has core features which allow the product to be 
deployed.

• Helps in avoiding building a product that the 
customers do not want.

• Can be deployed to Early Adopters that are 
thought to be more likely to provide feedback.
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MVP

• A technique to start the learning process 
as quickly as possible.

• Unlike a prototype or concept test, an MVP is designed 
not just to answer product design or technical 
questions. Its goal is to 
test fundamental business hypothesis.

145

MVP: The smallest set of MMFs that provide value



MVP != Shitty Product
The Minimum Viable Product (MVP) is that version of a 
new product which allows a team to collect the 
maximum amount of validated learning about 
customers with the least effort.

Eric Ries

-
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MVP
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MVP
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MVP
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MVP



MVP as the First Release
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Hypothesis with MVP



On Hypotheses

• Basic structure:
I believe [target market] will [do this action / use 
this solution] for [this reason]

152



Hypothesis Testing Using MVP 
Tests the Product
A proper experiment looks like this:

1.Write down your hypotheses and define your MVP
2.Design and run the experiment
3.(Optional) Set a measurable threshold for the 
action, and use the results to decide whether you 
– keep going, 
– adjust the approach, or 
– pivot. 

(This is very good practice!)

153



MVP vs. MMF vs. Product Backlog
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Story Mapping 

• Story mapping is a technique that provides 
the big picture that a pile of stories so often 
misses.

• Story mapping keeps us focused on users and 
their experience, and the result is a better 
conversation, and ultimately a better product.
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Testing User Stories:
Introduction to Behaviour Driven Development

156



SMART Requirements
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SMART Requirements
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How to Test?
• Identify the different user behaviors for the 

product
• Determine how the functionality under test 

affects / impacts the above user behaviors

159



Acceptance Criteria

• Acceptance criteria for user stories represent 
the conditions of satisfaction which are 
written as scenarios, usually in 
Gherkin format (Given, When, Then).

160



Behavior Driven Development:
Given, When, Then

Given The login page is opening
When I input username, password and click Login button
Then I am on the Home page

161



Behavior Driven Development
Example: Expected Functionality
• The customer should be able to withdraw 

money from his account

• Given the account has balance of EUR 5000
• When the customer requests EUR 1000
• Then the account is debited by EUR 1000
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Behavior Driven Development
Example: Expected Functionality
• Given account is in credit

And the dispenser contains cash

• When the customer requests cash

• Then ensure the account is debited
And ensure cash is dispensed
And ensure the card is returned

163



New Expected Functionality

• The customer should be able to withdraw 
money from his account only if his card is valid

164



Behavior Driven Development
Example: Expected Functionality
• Given the account is in credit
And the card is valid
And the dispenser contains cash

• When the customer requests cash

• Then ensure the account is debited
And ensure cash is dispensed
And ensure the card is returned

165



Gherkin Format 
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Gherkin Format 

167

•Given - Describes the preconditions and initial state before 
the start of a test and allows for any pre-test setup that may 
occur
•When - Describes actions taken by a user during a test
•Then - Describes the outcome resulting from actions taken 
in the When clause

Occasionally, the combination of Given-When-Then uses 
other keywords to define conjunctions

•And - Logical and
•But - Logically the same as And, but used in the negative 
form



What is Cucumber?

• Cucumber is a tool for running automated test 
written in Gherkin (BDD) style

• Cucumber supports 40 spoken languages
• Cucumber is written in Ruby
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User Story and Team Scenarios
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Why User Stories?

172

Stories have many advantages.
• Easy to understand
oWritten in non-technical language that 

customers / product owners can relate 
to.

• Work at the right level
oNot too detailed, are easy to manipulate 

and move around, like a deck of cards.

• Relatively easy to create
oWriting stories takes some skill, but 

experts can define entire systems for 
planning purposes in a matter of hours.



Why User Stories?
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Stories – Use Cases - Requirements
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User Stories vs. Use Cases

User Stories Use Cases
• Provide a small-scale and easy-to-
use presentation of information. Are
generally formulated in the everyday
language of the user and contain little
detail, thus remaining open to
interpretation. They should help the
reader understand what the
software should accomplish.
• Must be accompanied by
acceptance testing procedures
(acceptance criteria) for clarification
of behavior where stories appear
ambiguous.

• Describe a sequence of interactions,
and may be worded in terms of a
formal model. A use case is intended
to provide sufficient detail for it to be
understood on its own. A use case
has been described as “a generalized
description of a set of interactions
between the system and one or more
actors, where an actor is either a user
or another system”.
May be delivered in a stand-alone
document.
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User Stories vs. Use Cases

176

A story can be considered similar to a lightweight use
case.
oA story can represent a small piece of a use case.

•Use cases cut across many functions and may touch on
many stories.



3.0. Business Process
Management (BPM)



Process

2



Deming’s Point

3



fault-report-to-resolution process

Example: “My washing machine won’t work!”

VA
LU
E

Customer

Warranty?

Parts
StoreService

Dispatch

Technician

Customer

Call Centre

Customer



Business Process

5



What is a (Business) Process?

Collection of related events, activities and decisions, 
that involve a number of actors and resources, and 
that collectively lead to an outcome that is of value
to an organization or its customers.

Examples:

• Order-to-Cash
• Application-to-Approval
• Fault-to-Resolution (Issue-to-Resolution)
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Business Process Management (BPM)
Body of principles, methods and tools to design, analyze, 
execute and monitor business processes 

7

Business
operations

IT systems

BPM



“The first rule of any technology used in a business is that 
automation applied to an efficient operation will magnify 
the efficiency.

The second is that automation applied to an inefficient 
operation will magnify the inefficiency.”

Bill Gates

Why BPM?

8



Business Process Modeling
Notation (BPMN)

9



Business Process Modeling Notation
(BPMN)
• OMG Standard (nowadays version 2.0)
• Both for business-oriented and executable models
• Supported by a wide range of tools, e.g.
• Bizagi Process Modeller (free)
• Signavio (http://www.signavio.com/) - SaaS
• Oracle BPA – “kind of free”
• ARIS – very sophisticated, the opposite of free
• Logizian
• MS Visio
• Paper and pen! - No excuse not to start

10
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Business Process Modeling Notation (BPMN) 

Business Process Modeling Notation (BPMN) is a graphical 
notation that describes the logic of steps in a business process. 
This notation has been especially designed to coordinate the 
sequence of processes and messages that flow between 
participants in different activities.

11



BPMN from 10 000 miles…
• A BPMN process model is a graph consisting of four 

types of elements (among others):

12



Order Management Process in 
BPMN
First Try

Check stock 
availability

Reject order

Confirm order

Send invoice

Ship goods



A little bit more on Gateways …
• Exclusive Decision / Merge

• Indicates locations within a business process where the 
sequence flow can take two or more alternative paths.

• Only one of the paths can be taken.
• Depicted by a diamond shape that may contain a marker that 

is shaped like an “X”.

• Parallel Fork / Join
• Provide a mechanism to synchronize parallel flow and to 

create parallel flow.
• Depicted by a diamond shape that must contain a marker that 

is shaped like a plus sign.



Revised Order Management Process
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Lanes and Pools – Notation



Order Management Process with Pools

C
us

to
m

er
Su

pp
lie

r

Check stock 
availability

Confirm order

Reject order

Send invoice

Ship goods

Place 
purchase 

order

Purchase
order

Order Rejection Notification

Order confirmation
notification

Invoice

Make 
payment

Shipment notification



Order Management Process with Lanes



BPMN Information Artifacts

• Data Objects: logical data units required, created 
or modified by activities.
• Input and output of a process activity

• Data stores: containers of data objects 
that need be persisted beyond the 
duration of a process instance

• Associations are used to link artifacts such 
as data objects and data stores with flow 
objects (e.g. activities).

Data 
Object

Directed association

Undirected association

Data 
Store



Order Processing Model with Artifacts

Check stock 
availability

Confirm order

Reject order

Send invoice

Ship goodsSet PO to approved

Set PO to rejected

Purchase
Order



Business Processes: 
Strategic Viewpoint



From Strategy to Execution

22



Enterprise Architecture (EA) as Strategy 
Execution Tool
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Business Process Improvement

24
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Business Process Improvement Strategy
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Process 
Improvement 
Process

Business Process Improvement Strategy



The BPM Lifecycle

27



• „The first rule of any technology used in a business is that automation 
applied to an efficient operation will magnify the efficiency. 
The second is that automation applied to an inefficient operation will 
magnify the inefficiency.“

Bill Gates
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ICM0015 ÄRIPROTSESSIDE HALDAMINE

• Eesmärk: Aine tutvustab äriprotsessid juhtimise põhiprintsiipe ja 
meetodeid kogu äriprotsessi elukaare jooksul: alates identifitseerimisest 
kuni automatiseerimise ja seireni. Kursuse rõhuasetus on äriprotsesside 
mudelitel kui äriprotsesside analüüsi instrumentidel.Kursus integreerib äri 
ja IT meetodid.
• Õpiväljund: Aine läbinu:

1. Oskab koostada äriprotsessi mudelit BPMN keeles.
2. Oskab analüüsida äriprotsessi mudelit.
3. Oskab optimeerida äriprotsessi mudelit.
4. Tunneb äriprotsessid juhtimise põhiprintsiipe ja meetodeid.
• Õppeaine sisu: Äriprotsessi mudelite koostamine, analüüs, modellerimine 

ja juhtimise meetodid.
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5. Scrum

1

New version of the lecture – with detailed references – March 5th, 2020



References
• Scrum Guide Online. https://www.scrumguides.org/scrum-

guide.html
• Developed and sustained by Scrum.org, Daniel Vacanti, and 

Yuval Yeret, The Kanban Guide for Scrum Teams, September 
2019, https://scrumorg-website-
prod.s3.amazonaws.com/drupal/2019-11/2019-09-Kanban-
Guide-for-Scrum-Teams-English.pdf?nexus-
file=https%3A%2F%2Fscrumorg-website-
prod.s3.amazonaws.com%2Fdrupal%2F2019-11%2F2019-09-
Kanban-Guide-for-Scrum-Teams-English.pdf

• Different papers from https://www.scrum.org/

2
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https://scrumorg-website-prod.s3.amazonaws.com/drupal/2019-11/2019-09-Kanban-Guide-for-Scrum-Teams-English.pdf%3Fnexus-file=https:/scrumorg-website-prod.s3.amazonaws.com/drupal/2019-11/2019-09-Kanban-Guide-for-Scrum-Teams-English.pdf
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We’re Losing the Relay Race

Hirotaka Takeuchi and Ikujiro Nonaka, “The New 
New Product Development Game”,  Harvard 
Business Review, January 1986.

“The… ‘relay race’ approach to product 
development…may conflict with the goals of 
maximum speed and flexibility. Instead a holistic or 
‘rugby’ approach—where a team tries to go the 
distance as a unit, passing the ball back and forth—
may better serve today’s competitive 
requirements.”

3



The Goal of 
Scrum

Manage Complexity, Unpredictability and Change
through Visibility, Inspection and Adaptation

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10 4

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10


The Gurus

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10
5
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Scrum History

https://www.slideshare.net/hannahnatl/scrum-agile-a-brief-history-75153866 6

https://www.slideshare.net/hannahnatl/scrum-agile-a-brief-history-75153866


What is Scrum?
• Definition from rugby football:

• a scrum is a way to restart the game after an 
interruption, where the forwards of each side come together 
in a tight formation and struggle to gain possession of the ball 
when it is tossed in among them

https://en.wikipedia.org/wiki/Scrum_(rugby)
7
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Scrum - a Lightweight Process
• SCRUM is a lightweight process for managing and controlling software 

and product development in rapidly changing environments.

• Iterative, incremental process

• Team-based approach

• Developing systems/ products with rapidly changing requirements

• Improve communication and maximize cooperation

• Protecting the team form disruptions and impediments

8



Characteristics
• Self-organizing teams

• Product progresses in a series of 1-4 week “sprints”
• Requirements are captured as items in a list of “product 

backlog”
• No specific engineering practices prescribed

• One of the “agile processes”

9



Scrum Process

https://www.slidesalad.com/product/scrum-process-keynote-template/

10
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Sprints
• Scrum projects make progress in a series of “sprints”
• Typical duration is 1–4 weeks or a calendar month at 

most

• A constant duration leads to a better rhythm

• Product is designed, coded, and tested during the 
sprint

11



No Changes During a Sprint

• Plan sprint durations around how long you can 
commit to keeping change out of the sprint

Change

https://www.slideshare.net/mikecohn/srum-28894306?from_action=save

12
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Scrum Framework

•Product owner
•ScrumMaster
•Team

Roles

•Sprint planning
•Sprint review
•Sprint retrospective
•Daily scrum meeting

Ceremonies

•Product backlog
•Sprint backlog
•Burndown charts

Artifacts

https://www.slideshare.net/mikecohn/srum-
28894306?from_action=save 13

https://www.slideshare.net/mikecohn/srum-28894306%3Ffrom_action=save


Scrum 
Roles

pictu
re by 
exfor
dy

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10

14
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Scrum Framework

•Sprint planning
•Sprint review
•Sprint retrospective
•Daily scrum meeting

Ceremonies

•Product backlog
•Sprint backlog
•Burndown charts

Artifacts

•Product owner
•ScrumMaster
•Team

Roles

https://www.slideshare.net/mikecohn/srum-
28894306?from_action=save 15

https://www.slideshare.net/mikecohn/srum-28894306%3Ffrom_action=save


Roles in Scrum

https://www.slideshare.net/heroic/scrum-agile-process 16

https://www.slideshare.net/heroic/scrum-agile-process


Pigs and Chickens

https://www.slideshare.net/carlregencia/apt-agile-methodology 17

https://www.slideshare.net/carlregencia/apt-agile-methodology


The Boss

https://www.dreamstime.com/stock-photo-dachshund-sausage-dog-boxing-as-boss-big-red-gloves-businessman-
manager-secretary-isolated-white-background-image93899572

18
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Product 
Owner

• Owner of project vision
• Represents the customer

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
19

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/


Product Owner
• Define the stories of the product

• Owns the Product Backlog

• Decide on release date and content

• Be responsible for the profitability of the product (ROI)

• Prioritize stories according to market value 

• Adjust stories and priority every sprint

• Accept or reject work results

20



Scrum 
Master

• Servant leader
• Team protector
• Trobleshooter
• Scrum Guide

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/ 21
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The Scrum Master
• Represents management to the project

• Responsible for enacting Scrum values and practices

• Removes impediments 

• Ensures that the team is fully functional and productive

• Enables close cooperation across all roles and functions

• Shields the team from external interferences

22



The 
Team

• Small (5–9 people)

• Colocated - Cross-functional

• Self-organized - Full-time

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/

23
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The Team
• Typically 5-9 people

• Cross-functional:
• Programmers, testers, user experience designers, etc.

• Members should be full-time

• Teams are self-organizing

•Membership should change only between sprints

24



Team Size

https://agilepainrelief.com/notesfromatooluser/2016/10/choosing-the-team-size-in-scrum.html#.Xl0p0Kj7Q2w 25

https://agilepainrelief.com/notesfromatooluser/2016/10/choosing-the-team-size-in-scrum.html


Ceremonies

http://agradu.blogspot.com/2010/06/traditional-ugandan-engagement-ceremony.html

26

Practices

http://agradu.blogspot.com/2010/06/traditional-ugandan-engagement-ceremony.html


•Product owner
•ScrumMaster
•Team

Roles

Scrum Framework

•Product backlog
•Sprint backlog
•Burndown charts

Artifacts

•Sprint planning
•Sprint review
•Sprint retrospective
•Daily scrum meeting

Ceremonies

https://www.slideshare.net/mikecohn/srum-
28894306?from_action=save 27

https://www.slideshare.net/mikecohn/srum-28894306%3Ffrom_action=save


Scrum Meetings

https://www.bryanmarshall.com/scrum-meetings/

28
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Scrum Meetings

https://www.slideshare.net/heroic/scrum-agile-process 29

https://www.slideshare.net/heroic/scrum-agile-process


Scrum Board

30
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Sprint Planning
• Team capacity, Product backlog,

• Current product, Business, Technologies

Goal =
+

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
31
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Sprint Planning

http://www.cs.fsu.edu/~baker/swe1/restricted/notes/scrum.html#(1)

32
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Sprint Planning
•Product owner and Team collaborately select items 

from the Product backlog they can commit to 
completing. The final Word is Product owner’s.
•Sprint backlog is created
• Tasks are identified and each is estimated (1-16 hours)

• Collaboratively, not done alone by the ScrumMaster

•High-level design is considered

33



Daily Scrum

• The heartbeat of Scrum

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/

34

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/


The Daily Scrum
• Parameters
• Daily

• 15-minutes

• Stand-up

• Not for problem solving
• Whole world is invited

• Only team members, ScrumMaster, product owner, can 
talk – “Chickens” and “Pigs”

• Helps avoid other unnecessary meetings

35



Everyone Answers 3 Questions
1. What did you do yesterday?
2. What will you do today?
3. Is anything in your way?

• No problem solving
• Max 15 minutes
• Standing up

36



Definition of Done
Avoid the 90% Syndrome
Coded, commented, checked in, integrated,
reviewed, unit tested, deployed to test
environment, passed user acceptance test
& documented …

= DONE DONE

37



Sprint Review

Satisfy Product Owner
Get feedback on product

picture by oskay

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/

38
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Sprint Review

picture by oskay

Informal, no slides

Whole team participates

The world is invited

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/ 39
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Sprint Review
Preparation needed

Show complete features

Accept or reject results

1-2 hours

per sprint/week

40



The Sprint Review
• Team presents what it accomplished during the 

sprint

• Typically takes the form of a demo of new features 
or underlying architecture
• Informal
• 2-hour prep time rule

• No slides

•Whole team participates

• Invite the world

41



Sprint 
Retrospective
Reflect on process and product

Whole team participates

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
42
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Sprint Retrospective
• Periodically take a look at what is and 

is not working
• Typically 15–30 minutes
• Done after every sprint
•Whole team participates
• ScrumMaster

• Product owner
• Team
• Possibly customers and others

43



Sprint Retrospective
•What to start doing
•What to stop doing
•What to continue doing

(Product Owner not required)

44



Artifacts

http://www.algemeiner.com/2015/08/20/new-dc-bible-museum-to-display-israeli-artifacts/
45
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•Product owner
•ScrumMaster
•Team

Roles

Scrum Framework

•Sprint planning
•Sprint review
•Sprint retrospective
•Daily scrum meeting

Ceremonies

•Product backlog
•Sprint backlog
•Burndown charts

Artifacts

https://www.slideshare.net/mikecohn/srum-
28894306?from_action=save 46
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6 Artifacts

https://www.slideshare.net/heroic/scrum-agile-process
47
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Artifacts

https://www.slideshare.net/PowerPoint-Templates/scrum-process-powerpoint-ppt-slides?from_action=save
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Delta Report 
(rarely used)
• Product backlog features prioritized by the client while sprint 

backlog features assigned to sprint which is estimated by the 
team and is usually involves team commitment. 

• The delta report refers to the difference between sprints.

49



Product Backlog

https://www.romanpichler.com/blog/the-vision-the-product-backlog-and-the-minimal-viable-product/

50

https://www.romanpichler.com/blog/the-vision-the-product-backlog-and-the-minimal-viable-product/


Product Backlog

https://resources.collab.net/blogs/product-backlog-is-deep-invest-wisely-and-dive-carefully 51

https://resources.collab.net/blogs/product-backlog-is-deep-invest-wisely-and-dive-carefully


Product Backlog

•The requirements
•A list of all desired work on the project
•Ideally expressed such that each item has value to the 

users or customers of the product 
•Prioritized by the product owner
•Reprioritized at the start of each sprint

52



A Sample Product Backlog

https://www.slideshare.net/mikecohn/agile-and-scrum-for-video-game-development-22871287
53

https://www.slideshare.net/mikecohn/agile-and-scrum-for-video-game-development-22871287


The Product Backlog Iceberg

https://www.slideshare.net/mikecohn/agile-and-scrum-for-video-game-development-22871287
54

https://www.slideshare.net/mikecohn/agile-and-scrum-for-video-game-development-22871287


Detail is Added as an Item Moves Up the Iceberg

https://www.slideshare.net/mikecohn/agile-and-scrum-for-video-game-development-22871287
55

https://www.slideshare.net/mikecohn/agile-and-scrum-for-video-game-development-22871287


Evolution of a 
Product Backlog

http://slides.com/jennaterry-warren/agile-working-session#/4
56

http://slides.com/jennaterry-warren/agile-working-session


Evolution of a Product Backlog

https://study.com/academy/lesson/what-is-scrum-methodology.html

57

https://study.com/academy/lesson/what-is-scrum-methodology.html


Product Backlog Grooming

https://pmprotocol.blogspot.com/2015/04/scrum-issue-21-grooming-sessions-are.html 58

https://pmprotocol.blogspot.com/2015/04/scrum-issue-21-grooming-sessions-are.html


Sprint Backlog

• Breakdown of 
business value into 

assignable tasks
https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/

59

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/


The Sprint Goal
• A short statement of what the work will be focused 

on during the sprint

https://www.slideshare.net/heroic/scrum-agile-process
60

https://www.slideshare.net/heroic/scrum-agile-process


From Product Backlog to Sprint Backlog

https://itconsultantweb.wordpress.com/2016/05/11/what-is-agile-methadology/

61

https://itconsultantweb.wordpress.com/2016/05/11/what-is-agile-methadology/


From Product Backlog to Sprint Backlog

https://pm.stackexchange.com/questions/22693/what-is-the-difference-between-product-backlog-and-sprint-backlog

Sprint Backlog is a list of tasks 
identified by the Scrum team 
to be completed during the 
Scrum sprint

62

https://pm.stackexchange.com/questions/22693/what-is-the-difference-between-product-backlog-and-sprint-backlog


Sprint Backlog

https://www.visual-paradigm.com/scrum/what-is-sprint-backlog-in-scrum/
63

https://www.visual-paradigm.com/scrum/what-is-sprint-backlog-in-scrum/


Sprint Backlog

https://www.slideshare.net/NiceMsh/scrum-in-action-60983900?from_action=save

64

https://www.slideshare.net/NiceMsh/scrum-in-action-60983900%3Ffrom_action=save


Sprint Backlog
• A subset of Product Backlog Items, which define the work 

for a Sprint. 

• Product owner and Team together select items from the 
Product backlog they can commit to completing

• Sprint Backlog’s stories are decomposed to Tasks by Team

• Is owned by Team

• Each Item has it’s own status

• Should be updated every day

65



Managing the Sprint Backlog
• Individuals sign up for work of their own choosing
• Work is never assigned

• Estimated work remaining is updated daily

• Any team member can add, delete or change the sprint 
backlog

•Work for the sprint emerges

• If work is unclear, define a sprint backlog item with a larger 
amount of time and break it down later

• Update work remaining as more becomes known

66



Sprint Burndown Chart

https://www.slideshare.net/heroic/scrum-agile-process 67

https://www.slideshare.net/heroic/scrum-agile-process


Sprint Burndown Chart

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/
68

https://www.slideshare.net/jurgenappelo/the-zen-of-scrum-10/


Sprint Burndown Chart
• Depicts the total Sprint Backlog hours remaining per 

day

• Shows the estimated amount of time to release 

• Ideally should burn down to zero to the end of the 
Sprint

• Actually is not a straight line

• Can bump UP
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SUMMARY
70



Agile 2001 vs. 2017 vs. 
2018 vs. 2019 

XP; 38%

FDD; 23%
ASD; 22%

DSDM; 19%

Other; 17%

Lean; 7%

Scrum; 3%

https://www.stateofagile.com/#ufh-i-521251909-13th-annual-state-of-agile-report/473508

https://www.stateofagile.com/


Scrum Summary
¡ The Product Owner  sets a List of Features called 

Product Backlog

¡ During the Sprint Planning, the Product Owner 
determines a piece of the top of that list: the Sprint 
Backlog; and decide how to implement it.

¡ The Team has a time-box to reach this goal: the 
Sprint

72



¡ Each day, the Team measures its progress during a 15’ 
meeting:  the Daily Scrum

¡ During the whole project, the Scrum Master ensures
that the Team is still focused on its objective.

¡ At the end of the Sprint, the work has to be 
potentialy shipable. This work is considered as 
done.

Scrum Summary
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¡ The Sprint ends with the 
Sprint Review and the Retrospective.

¡ The Scrum process is done when all Stories are 
implemented, or the budget is consummed, or when 
the time is over.

Scrum Summary
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9. Lean STARTUP
Part 2



2

Innovation Accounting
Innovatiivsed meetrikad



3

https://www.slideshare.net/blazk/innovation-accounting-and-key-metrics-for-startups

Capture everything, but focus
on what’s important.

https://www.slideshare.net/blazk/innovation-accounting-and-key-metrics-for-startups


Vanity Metrics 
edevad meetrikad
• Vanity metrics are metrics that make you 

look good to others but do not help you 
understand your own performance in a 
way that informs future strategies. 

• These metrics are exciting to point to if you 
want to appear to be improving, but they 
often aren’t actionable and aren’t related 
to anything you can control.

4



Vanity Metrics: 
Examples

5

https://www.slideshare.net/blazk/innovation-
accounting-and-key-metrics-for-startups

https://www.slideshare.net/blazk/innovation-accounting-and-key-metrics-for-startups


Vanity Metrics: Results

6

https://www.slideshare.net/brianthonigman/nyu-establish-campaign-objectives-applying-
metrics/24-BrianHonigmanVanity_Metrics_vsActionable_Metricsvia_EricRies

https://www.slideshare.net/brianthonigman/nyu-establish-campaign-objectives-applying-metrics/24-BrianHonigmanVanity_Metrics_vsActionable_Metricsvia_EricRies


7

https://www.slideshare.net/brianthonigman/nyu-establish-campaign-objectives-applying-
metrics/24-BrianHonigmanVanity_Metrics_vsActionable_Metricsvia_EricRies

Actionable Metrics
tehusad meetrikad

https://www.slideshare.net/brianthonigman/nyu-establish-campaign-objectives-applying-metrics/24-BrianHonigmanVanity_Metrics_vsActionable_Metricsvia_EricRies


Actionable Metrics

• An actionable metric is one that ties 
specific and repeatable actions to 
observed results.

8



Actionable Metrics: 
on what to Focus?

9

https://www.slideshare.net/blazk/innovation-accounting-and-key-metrics-for-startups

https://www.slideshare.net/blazk/innovation-accounting-and-key-metrics-for-startups


Actionable Metrics: 
Focus on …

10

https://www.slideshare.net/blazk/innovation-accounting-and-key-metrics-for-startups

https://www.slideshare.net/blazk/innovation-accounting-and-key-metrics-for-startups


Actionable Metrics:
Good Metrics are …

• Comparative
• Understandable
• Changes your

behaviour
–Otherwise you waste

your time
–Fool yourself in false

progress

11
https://www.slideshare.net/blazk/innovation-accounting-and-key-metrics-for-startups

https://www.slideshare.net/blazk/innovation-accounting-and-key-metrics-for-startups


Vanity Metrics and 
Actionable Metrics

• Vanity Metrics: These are the “pretty”, usually, “big 
number” metrics that don’t really mean much. 
– For example, site visitors, subscribers, and page 

views.
• Actionable Metrics: These are the metrics that 

actually matter. They’re the result of someone 
performing an action and are usually expressed as 
some kind of percentage.
– For example

• conversion rate (the percentage of visitors who take a 
desired action)

• A/B testing
• Customer Lifetime Value
• Customer Acquisition Cost
• Return on Marketing Investmest

12



Innovation Accounting
• How many customers did you talk to?
• Who are your early adaptors?
• What did you learn? Any validated learning?
• Did you build & test business model?
• Scalable?
• Do you have entry barriers incorporated into 

business model?
• Did you figure out the metrics that matters?

13

https://www.slideshare.net/sblank/lean-startups-in-japanese-companies-takashi-
tsutsumimasatoiino/11-Innovation_Accounting_How_many_customers

https://www.slideshare.net/sblank/lean-startups-in-japanese-companies-takashi-tsutsumimasatoiino/11-Innovation_Accounting_How_many_customers


Innovation Accounting
• Establish real data on where the company is right now

(using a MVP).
• It applies to the Measure and Learn phases in the 

loop. 
– A quantitative approach to see whether a startup’s efforts 

are bearing fruit. 
– Learning milestones are an alternative to traditional 

business and product milestones.

• After the startup has made all the micro changes and 
product optimization it can to move its baseline toward 
the ideal, the company reaches a decision point. 
– Was the hypothesis correct? 
– What changes necessary to the current strategy?

14



Minimum Viable Product
15

https://www.dreamstime.com/illustrati
on/mvp.html

https://www.dreamstime.com/illustration/mvp.html


Minimum Viable Product

16

https://www.quora.com/What-is-the-MVP-concept-in-software-development-How-do-you-use-it-in-practice

https://www.quora.com/What-is-the-MVP-concept-in-software-development-How-do-you-use-it-in-practice


Minimum Viable Product
• Goal of MVP – test your hypotheses, validated 

learning
• The resultant output of successive Build –

Measure – Learn loops
• Decision after learning: pivot/persevere/quit
• A technique to start the learning process as

quickly as possible. 

17
Michael Hall, Applying Lean Startup Principles to Agile Projects



MVP Development

18

https://www.cleveroad.com/blog/who-benefits-with-an-mvp--minimum-viable-product-as-launching-pad-for-startups

https://www.cleveroad.com/blog/who-benefits-with-an-mvp--minimum-viable-product-as-launching-pad-for-startups


MVP Benefits for the Developers

19

https://www.cleveroad.com/blog/who-benefits-with-an-mvp--minimum-viable-product-as-launching-pad-for-startups

https://www.cleveroad.com/blog/who-benefits-with-an-mvp--minimum-viable-product-as-launching-pad-for-startups


Steer a Startup

• To Steer a Startup , 
minimize the total time 
through the Feedback 
Loop

• Enter the build phase 
with an MVP in mind

• Evaluate progress using
Innovation accounting

20

-Eric Ries



Lean Startup Method

21

https://www.sketchbubble.com/en/presentation-lean-startup.html#mz-expanded-view-200466718791

https://www.sketchbubble.com/en/presentation-lean-startup.html


22

https://www.slideshare.net/blazk/lean-startup-basics-and-intro-for-beginners

https://www.slideshare.net/blazk/lean-startup-basics-and-intro-for-beginners


What Happens if you Fail

23

Failure is not considered good in most 
situations or may be in all situations.

https://www.slideshare.net/anishcheriyan/unknown-terrain-use-lean-startup?from_action=save

https://www.slideshare.net/anishcheriyan/unknown-terrain-use-lean-startup%3Ffrom_action=save


Fail Fast

24

https://www.express.co.uk/news/world/995851/twitter-polar-bear-
shot-dead-attack-arctic-tour-guide-tourists-svalbard

If you don’t know what
you are doing …

https://www.dailymail.co.uk/news/article-
2574601/You-cheeky-monkey-Boisterous-young-
primate-gets-clip-round-ear-dad-hurting-brother-

playtime.html

… better do it fast

https://www.express.co.uk/news/world/995851/twitter-polar-bear-shot-dead-attack-arctic-tour-guide-tourists-svalbard
https://www.dailymail.co.uk/news/article-2574601/You-cheeky-monkey-Boisterous-young-primate-gets-clip-round-ear-dad-hurting-brother-playtime.html


25

https://www.slideshare.net/taoufikfekhar/mvp-agile-in-action

https://www.slideshare.net/taoufikfekhar/mvp-agile-in-action


Pivot

26

https://www.slideshare.net/blazk/minimum-viable-product-and-pivot

https://www.slideshare.net/blazk/minimum-viable-product-and-pivot


Pivot
• Change of strategy based on validate 

learning – a special kind of change 
designed to test a new fundamental 
hypothesis about the product, 
business model, and engine of growth.

• A pivot requires that we keep one foot 
rooted in what we’ve learned so far, 
while making a fundamental change in 
strategy.

27



Pivot

28

https://www.slideshare.net/blazk/minimum-viable-product-and-pivot

https://www.slideshare.net/blazk/minimum-viable-product-and-pivot


29

https://www.youtube.com/watch?v=
y0c9QreWGjQ

https://www.youtube.com/watch%3Fv=y0c9QreWGjQ


Pivot or Persevere

• Pivot – structured course 
correction designed to test new 
hypotheses

• Persevere – continue on with 
next set of hypotheses

30

“There is no bigger destroyer of creative potential 
than the misguided decision to persevere.”



Lean Startup Framework

31

https://www.sketchbubble.com/en/presentation-lean-startup.html#mz-expanded-view-1248555765293

https://www.sketchbubble.com/en/presentation-lean-startup.html


Minimum Learning Product
32



Learning Map (repeated from section 3)

1. Create a story map 
2. But organize and prioritize 

it by Hypothesis from left 
to right
– Which will deliver the most 

learning?
– Which learnings are most 

crucial?
– Which learnings reduce 

risk?

3. Prioritize the user stories 
top to bottom

33

https://www.slideshare.net/taoufikfekhar/mvp-agile-in-action
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Learning Map

34

Michael Hall, Applying Lean Startup Principles to Agile Projects



Experiment Backlogs

• Similar to Scrum product backlog
• But is learning-based prioritization
• List of all experiments 1..n

–Stories, work items, research, etc.

35



Minimum Learning Product (MLP)

• Similar to MVP, but much smaller
• Learning-based, not viable product based
• Smallest chunk of the Learning Map that 

can be developed to learn something 
important

• Choosing the MLP replaces classic Scrum 
sprint planning

36



Minimum Learning Product

37

Michael Hall, Applying Lean Startup Principles to Agile Projects



Experiment Test Iteration
• Experiment Test Iteration (ETI)
• Similar to Scrum sprint but variable time 

length
– Depends on size of experiment
– Get through Build/Measure/Learn as 

quickly as possible!

38
Michael Hall, Applying Lean Startup Principles to Agile Projects



Build It: ETI
• Build out the MLP
• Measure progress based on validated learning
• Use modified storyboard showing Validated column

39

Michael Hall, Applying Lean Startup Principles to Agile Projects



Demo It: ETI Review
• Dev team demos their progress
• Discuss learnings obtained from the Learning 

Results Period
• Experiment findings are discussed with 

stakeholders
• Decision: pivot or persevere

40Michael Hall, Applying Lean Startup Principles to Agile Projects



ETI Retrospective

• Team discusses
–What went well, what did not go well
–How to get better

• A spirit of “continuous improvement”
• How is the team feeling about the 

assumptions?

41



Team Dynamics
• Scrum team becomes a small “innovation 

factory”
–Responsible for code and/or artifacts that 

prove/disprove a hypothesis
–Continuous innovation

• Practicing the art of “genchi genbutsu”
“Go and see”

– The only way to truly understand the 
requirements is to get out of the office and 
spend time with the customer

– Don’t rely on information from other sources

42



Team Dynamics (cont)
• ScrumMaster becomes “shusa”

–Chief engineer responsible for 
guiding the product to success

–Guides team on experiments and 
MLPs to product

43



Lean Innovation

https://www.growthbusiness.co.uk/innovation-in-a-business-is-it-
getting-harder-or-easier-to-innovate-2554903/

https://www.growthbusiness.co.uk/innovation-in-a-business-is-it-getting-harder-or-easier-to-innovate-2554903/


Traditional vs. Lean Approach

45

Source:Ash Maurya: Running Lean

https://www.slideshare.net/pragmaticsolutions/angel-day-lean-innovation-how-to-increase-the-success-
of-startups

https://www.slideshare.net/pragmaticsolutions/angel-day-lean-innovation-how-to-increase-the-success-of-startups


46
https://www.slideshare.net/etagwerker/lean-startup-para-emprendedores-sociales

https://www.slideshare.net/etagwerker/lean-startup-para-emprendedores-sociales


47

• Business Plan: A document investors 
make you write that they don’t read.

• Business Model: A single diagram 
that describes your business.

- Steve Blank



48

The Business Model Canvas

Alex Osterwalder

https://www.slideshare.net/ashmaurya/business-plan-vs-lean-canvas

https://www.slideshare.net/ashmaurya/business-plan-vs-lean-canvas
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Example of a Business Model 
Canvas

https://www.businessmodelsinc.com/death-of-fast-fashion-business-models/

https://www.businessmodelsinc.com/death-of-fast-fashion-business-models/
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Lean Canvas 

Ash Maurya

https://www.slideshare.net/ashmaurya/business-plan-vs-lean-canvas

https://www.slideshare.net/ashmaurya/business-plan-vs-lean-canvas
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Example of Santa Claus' 
Operations

https://wiki.rademade.com/lean-canvas-santa

https://wiki.rademade.com/lean-canvas-santa
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Lean Innovation Principle

Source:Ash Maurya: Running Lean

https://www.slideshare.net/pragmaticsolutions/angel-day-lean-innovation-how-to-increase-the-success-
of-startups

Lean Canvas

https://www.slideshare.net/pragmaticsolutions/angel-day-lean-innovation-how-to-increase-the-success-of-startups
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Lean Innovation Framework
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Lean Innovation is …



From Classic Lean to 
Lean Startup (Innovation)

55
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Summary
56



Lean Startup LC vs. Deming’s
Wheel

57

https://www.kbmanage.com/concept/deming-
wheel

https://crazylister.com/blog/growing-ebay-business-lean-
startup/

https://www.kbmanage.com/concept/deming-wheel
https://crazylister.com/blog/growing-ebay-business-lean-startup/


Lean Startup is not…

58

-Eric Ries



Lean Startup Summary

59

https://www.sketchbubble.com/en/presentation-lean-startup.html#mz-expanded-view-1248555765293

https://www.sketchbubble.com/en/presentation-lean-startup.html


Lean STARTUP

• Move as fast as possible
• Learn as much as possible
• Don’t be afraid to PIVOT
• Don’t be afraid to FAIL
• VALIDATE everything
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