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“Any intelligent fool can make things bigger and 
more complex... 

It takes a touch of genius --- and a lot of courage to 
move in the opposite direction.”

Albert Einstein



About Nebraska Global

• Formed in April, 2010

• Founded by people with decades of 
experience in commercial software 
product development

• Unique model…
• Establish an investment fund and combine these dollars with a product development 

team to build software products and companies

• Develop young software engineers / entrepreneurs

• Core development team has been together since early 2000’s



Our motivation to change…
“We’re gonna

need another hot 
fix”

“Yes, we’re feature 
complete but we 
need 4 weeks to 

stabilize”

“He’s the only one 
who knows how that 

code works.”

“We should just re-write 
this whole thing”

“That may seem like 
a small change, 

but…”
“I hate release day”



As if we needed more motivation

• We are building startups

• Product development team is an “elastic 
resource”

• Developing people



• If it doesn’t add value then scrap it

• Keep everything as simple as possible, but not simpler (thanks Einstein)

• Focus on developer productivity

Core Values

Have a Plan Expect Change

Layered Approach 

to Quality

Individual 

Accountability

Proven Patterns 

and Designs

Adaptive 

Processes



How does this translate to our approach?

• Values are synthesis of experience, knowledge and best practices
• No silver bullets

• No religious devotion to process dogma

• How we are organized

• How we plan

• How we design software

• How we take a layered approach to quality

• Protecting our developer’s time



Typical team dynamics

• Teams: 4-6 engineers

• Project manager is the “hub” for 
coordination

• Team lead / architect works closely with 
product and project management

• Communication flows freely between 
product management and all team 
members

• QA operates at a product level

• NOTE: Very flat org structure. 
Accountability is to the team vs a 
manager

Organization



Project managers:  Our “force multipliers”

• Primary responsibility: Process facilitator

• Ensure steps are followed

• Maintain consistency

• Keep a productive rhythm

• Schedule/facilitate meetings

• Keep meetings productive

• Ensure proper task prioritization

• Central communication for project

• Tight coordination with lead engineer, 
UI/UX, QA and product manager

• Decision tracking and documentation

• Release plan development

• Task/action item tracking

• Project status monitoring / reporting

• Project health monitoring / reporting

• Information/decision coordination

• Retrospectives

• Management of external communications

• Lead daily standups

Organization



Office layout

• Observation: Only a small amount of 
“friction” is required before impacting 
collaboration and communication

• Our solution…

• Open spaces

• Adjustable desks

• Easy access to breakout rooms

• Movement to mobile computing

• Headphones 

• Does have some drawbacks

Organization



How we plan

• Objectives
• Create a prioritized backlog of stories and estimates 

• Create a process that allows for predictable throughput

• Treat requirements analysis/story development as a design exercise
• Story development feeds the design process

• Enable progression through our “pipeline” of increasing fidelity 
• Idea -> Rough Scope -> Rough Estimate -> UI/UX Wireframes -> Customer Validation -> Improved Estimate and 

MVP Definition -> Build -> Launch -> Feedback …

• Incorporate risk reduction as a planning factor
• Prioritization

• Spike releases

Planning



Story development

• Design starts here

• Collaboration with product manager/owner to define product/release 
requirements

• Develop UI/UX wireframes as necessary to help with requirement insight and 
effort estimation

• Continue to decompose stories until development team feels effort is <= 1 week

• Fixed estimate “buckets”
• 1 point = 1 week

• 0.5 = 2.5 days

• 0.2 = 1 day

• 0 <= 1 hour

Planning



Multi-sprint release planning
• Stories for release are assigned to sprints

• Value…
• Estimate of likely release date (provides visibility to folks outside product development)

• Visibility into rationale for sequence and timing

• Sprint plan is just a plan, not the law

Planning



Multiple cadences for development sprints 

• Traditional iteration planning
• Stories are broken down into tasks with estimates

• Tasks are the steps to implement

• White papers used for more fluid or complex stories

• Tasks estimates are compared to story estimates and adjusted as necessary

• “Maintenance” development
• Typically (very) small, low-risk enhancement/bug stories
• Move toward a “kanban“ model

• Stories are stack ranked and worked in priority order

• Releases typically done at end of each sprint

• We often ebb and flow back and forth between multi-sprint releases and kanban
releases.
• Sometimes at the same time

• Sprints are typically 1 week

Planning



“Always code as if the guy who ends up maintaining 
your code will be a violent psychopath who knows 

where you live.” 

How we design software
Design



What are we talking about?

• Software architecture vs software design vs high-level design vs top-level design

• I am not talking about this…

==

Design



What we need…

• A design that provides the structure needed to maintain a system's conceptual 
integrity from the top levels down to the bottom

Design



Why should we care?

• Conceptual Integrity…
• …how well software conforms to a single, simple set of design principles

• “I will contend that Conceptual Integrity is the most important consideration in system 
design. It is better to have a system omit certain anomalous features and improvements, 
but to reflect one set of design ideas, than to have one that contains many good but 
independent and uncoordinated ideas.”

• Fred Brooks (1975)

• How do we lose conceptual integrity?
• There is no shared/controlled design

• Design decisions are left to individual developers during construction

• The result will be software with “independent and uncoordinated ideas”

Design



Why should we care?

• What happens when conceptual integrity 
is lost?
• Your software will begin to “rot”…

• Even simple changes become very difficult due to 
cascading impacts

• Changes cause unexpected errors in other areas of 
the code

• It becomes easier to do the wrong thing than the 
right thing

• Needless complexity in the form of elements and 
constructs not providing any benefit

• Needless repetition of code

• Difficulty in understanding the code

Design



Design Stamina Hypothesis
Design

http://www.martinfowler.com/bliki/DesignStaminaHypothesis.html

Usually weeks, not 
months



Why should we care?

• What is the cost of poor design?

Design



How we design software

• Formal software design role/process

• Fed by story development

• Adherence to common design 
principles

• Information hiding

• Designing for change

• Separation of concerns

• Maximize functional cohesiveness

• Minimize coupling

• Favor closed vs open architecture

• Emphasis on minimizing complexity

• Cleverness == complexity

• Minimize your required “field of view”

• Design for testability

• Leverage tools and techniques from 
test-driven development

• Consistent design methodology

• More readable/maintainable code

Design



Consistent software design methodology

• IDesign “Method”
• Juval Lowy

• http://www.idesign.net

• Search “Zen of Architecture”

• Simplified conventions and rules

• Encapsulation of volatility / design for change
• Information hiding

• Every class is a “service”
• Service orientation vs object-orientation

• Multiple views of the design

Design

http://www.idesign.net/


Layered approach to quality

• Effectiveness of test processes (source: “Code Complete”, 2nd Edition)
• Regression Test (30%)
• Code Reviews (35%)
• Integration Test / Design Reviews (40%)
• Unit Test (50%)
• Desk-Checking (60%)

• Our layered approach
• Pair programming
• Unit tests
• Code review via GitHub Pull Requests
• Regression tests
• Integration tests

• Automation
• Leverage CI tools for build and deployment (even if we are not doing CI)

Quality



Layered approach to quality

Sprint done

• White papers developed and reviewed

• Coding standards met 

• User stories code complete

• Unit test developed/passed

• Code review via Pull Requests

• Priority bugs fixed (blocking bugs)

• Priority bugs validated

• User Stories documented for QA/documentation

• NOTE: These activities fall within the development 
sprint (i.e. no QA involvement here)

Release done

• QA  Acceptance

• Stress testing 

• Scalability testing 

• Performance testing  

• Finalize Customer documentation

• Migration checklist

• Final QA regression passed

• Final Integration test passed

• NOTE: these activities fall outside of the development 
sprints (i.e. QA focus here)

Quality



Protecting our developer’s time

• Maker vs Manager Schedule
• Paul Graham (Y Combinator): http://www.paulgraham.com/makersschedule.html

Developer Time

http://www.paulgraham.com/makersschedule.html


2. Receive Instant Feedback and 
Automatically Track Results

3. Track and Analyze Data

1. Design, Personalize, Deliver

EliteForm



EliteForm

• In use by dozens of elite athletic teams and military units

• Millions of repetitions tracked

• http://www.eliteform.com

• 10 months from start to use by NU Football team

• 8 developers and 2 applied mathematicians

• 1 hot fix in last 12 months

• Developed an automated test cluster for algorithm 
validation

http://www.eliteform.com/
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Beehive as a Platform

Highway construction management

Self-service fence design

Optimized tree placement



Beehive

• In use by dozens of public works departments and other agencies

• http://www.beehiveindustries.com/

• 6 months from start to use by first city

• 8 developers, 1 QA engineer

• Automated the configuration control and nightly testing of all customer 
configurations

• Weekly unattended releases
• Include code and database schema updates

http://www.beehiveindustries.com/


Thanks!

“If builders built buildings the way programmers wrote programs, then the 
first woodpecker that came along would destroy civilization.”
Gerald Weinberg

DPL Newsletter : http://tinyurl.com/DPLReading

ddurham@dontpaniclabs.com

http://blog.dontpaniclabs.com

Process Methodologies Design Patterns and Principles Business Models Thought Leaders

Agile Information Hiding Business Model Canvas David Parnas

Scrum Service Orientation Lean Startup Juval Lowy

Extreme Programming High Cohesion Minimum Viable Product Martin Fowler

Kanban Loose Coupling Robert C. Martin

Test-Driven Development Dependency Injection Steve McConnell

Waterfall Closed Architectures Kent Beck

http://tinyurl.com/DPLReading
mailto:ddurham@dontpaniclabs.com
http://blog.dontpaniclabs.com/

