Scaling Agile Development

Matt Simons, ThoughtWorks

Introduction

There’s a lot of discussion of this subject on bulletin boards etc

· Could give a survey of current thinking

· Could go through a couple of great case studies

· Could give a cookbook

· Instead, decided to talk about similarities between the big projects he has worked on
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· Challenges of Big Projects
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· Patterns in Big Agile projects

· Closing the Debate

· Questions and Answers

Setting the Stage

· Assume that the audience knows what AD is

· You want an honest report about the glory and horror of using agile techniques on large projects

· You believe (unlike Martin Fowler) that big projects have a place in this world

Challenges of Big Projects

Ginormous software projects:

· Undertaken by big organisations with entrenched attitudes and procedures

· Spectrum of skills/attitudes on the big team

· Typically many stakeholders or customers who disagree with each other

· Mixed bag of tools and technologies

· Multiple contractors

· Turnkey go-live (the big bang approach – required by data conversion for example)

· Requires predictive planning

· Communications, logistics, inertia all inject additional issues

Analogy of asking four people to drive a car across town. Four can divide the jobs of driving, planning, navigating etc. easily. Turn that into a crew of 100 taking a cruise liner across the Atlantic – your scrap of paper plan won’t work any more. You’ll hit that island if you don’t slow down from 3 miles away.

Hence the prejudice that XP doesn’t scale up.

What Agile is:

· Practices

· Iterative (1-week or 2-week cycles)

· Test-intensive: unit and functional

· Frequent builds

· Continuous integration

· On-site customer representative(s) – sometimes “proxy” customers

· Pair programming

· Planned and unplanned refactoring

· Planning Game

· Teams

· Business analysts (proxy customers)

· Quality assurance from day one

· Architects

· Developers

· Iteration managers (in the centre) – who are in charge that everyone has work to do and that they are doing the right work

A couple of Examples

Atlas vs. Project X

Both projects were failures for a period of over a year before agile development began. This meant that a lot of the requirements were reasonably well known in advance.

Quantitative measures

	
	Atlas
	Project X

	Domain
	Financial Services (leasing)
	Retail

	Functionality
	Back Office (green field)
	Point of Sale, Inventory (highly integrated with rest of business)

	Technology
	J2EE, Oracle, Crystal
	J2EE, MQ, Oracle, SAP…

	Schedule
	18 months
	9 months

	Customer
	Client, later open market
	Multiple stakeholders

	Location
	Development centre
	Corporate HQ

	Total team size
	40-120 Thoughtworks
	6-100+ mixed

	Team churn
	Low (though individuals were rotated between teams quite aggressively to spread expertise around)
	Low (and low level of rotation owing to time scale pressure)

	Number of users
	10 initially
	5000 initially


Qualitative measures

	
	Atlas
	Project X

	Planning required
	Low
	Medium to high (delivery schedule and budget tracking)

	Requirements churn
	Medium
	Medium to low

	Complexity
	High: complicated transactions, lots of inter-related objects, regulatory complications, arcane outputs 
	Low: simple transactions – buying, selling, discounting, but much more distributed and interconnected

	Architecture uncertainty or churn
	Medium (1999 – J2EE was still fairly new; late change of application server)
	High (until iteration 4 or 5 it was unclear whether architecture was centralised or distributed)

	External Integration
	Low
	High

	Team Skills
	Medium
	Variable (high)

	Team Ability
	High
	Variable (high)

	Attitude
	Excellent
	Variable (good) – history of failure to overcome, premises not ideal (not everyone has a seat!), great management support

	Agile Experience
	Low (nil in most cases, no books, but Martin Fowler on hand as an adviser)
	Variable (good)

	Charging model
	T&M
	Expenditure cap

	Reason for going agile
	Complexity – no-one could hold the entire design in their head; some output needed after 2 years of fruitless effort
	Needed some results after failing for so long; aggressive timescale and hence need for scope management

	Critical success factors
	Skill, ability and attitude
	Team skill/ability and management support; six-week pilot project; excellent terms of contract


Are there any examples of big projects that started out as agile projects rather than waterfall lifecycle failures? Not as such. But Matt wouldn’t feel scared to start one!

Patterns in Big Agile projects

The two projects above were very different, both in terms of the project environment and the implementation, but there are some striking patterns common to both.

· Project planning and management

· The battle of the plans

· different roles need different views of what’s going on

· major stakeholders need to see Gantt charts and dependencies

· day-to-day team leaders need very detailed view of what everyone is doing

· Rolled-up view of granular plans – keep the detailed and overview plans in step automatically (never adequately solved in Atlas)

· Metrics introduced for Project X

· Initial estimate (mainly done by Matt based on past experience)

· Development estimate (revised before iteration begins)

· Actual effort (tracked against both estimates to improve accuracy of later estimates)

· Status of each “card” – planned, in progress, completed

· Hence roll-up totals can query work done and remaining

· “Project Dashboard”

· Steering the ship

· Primarily about selecting priorities for work to be done next

· Involving multiple stakeholders

· Get all significant stakeholders together with a facilitator

· Pick a development thread within a release that crosses a large number of system elements – this spreads the effort across multiple files/modules and also enables end-to-end testing

· Other reasons for picking story-cards

· Business priorities

· Technical risks to be minimised

· Want to complete a particular area

· Example: business people on Project X currently consider a card to be “done” when the analysis has been substantially completed, while technical people (represented by QA staff) consider it done when code has been tested and integrated. This may be connected with the fact that incremental releases are not being done – the system will be released in one big bang. Instead, half-day testing sessions are being done (“internal releases”). [John Daniels: Martin Fowler considers that if you can’t find a suitable incremental release, you are not looking hard enough! A counter indication though is that you don’t want to have to train 1500 users every few months]

· Story Churn

· Living with the list (500 to 1000 story cards to start with; each rewritten multiple times through the project)

· Need a list manager to keep tabs on all these

· Needs to be a “story freak” with intimate knowledge of everything written on those cards

· Hidden scope creep (“the enemy within”)

· Architects, analysts and developers all tend to over-engineer the solution – we like to do a “good job”.

· Scope trimming

· Necessary to save effort in order not to exceed expenditure cap

· Micro level (bells and whistles, not major pieces of functionality)

· Coverage completeness

· Assured by involving the customers (or proxy customers)

· Fast delivery should allow enough testing to expose gaps

· Gaps can be plugged during the roll-out phase

· Phase Transitions

· Cause stress, but can be exploited to benefit the project

· Ramp up ( speed up

· It takes time for team members to come up to speed – 4 to 6 weeks (doubling team size halves rate of progress)

· Don’t be tempted into tampering with team structures

· Starting new teams

· Bad iterations

· They happen, people get stressed about them

· Good metrics means that you get instant feedback about bad iterations

· Draw the conclusions and address the problem immediately:

· Technical expertise

· Business analysis

· Refactoring

· Quality crises

· Suddenly nothing works

· Good sign! QA getting involved

· Address the problem, don’t go overboard

· Development ( deployment

· Role your own

· Iteration Managers (critically important)

· Scope Grinch

· Business and System Analysts

· Shared Services

· System architect(s)

· Database administrators (high schema churn!)

· Configuration and build specialists

· Documentation control (optional)

· Not much emphasis on “traditional XP” roles such as Coach, Tracker – this tends to be done by senior team members and iteration managers

· The Weakest Link(s)

· Personality defects become apparent very quickly – e.g. people who consistently don’t complete their assignment

· Addressed by moving people away from teams where they had a negative impact

· Artifacts

· Stories – at the correct granularity

· Supporting documents for training manual writers etc

· Invented the concept of “narratives” – not formal use cases, higher level than user stories

· Overhead of keeping these up to date

· Acceptance test scripts

· System documentation – system designs, domain models, architecture diagrams etc.

· Tends to be left until the end: probably not a great idea

· Rotating people between teams can help reduce the need for documentation

· New members of the project team need an overview and intro

· Meetings, Documents

· Agile Fatigue

· Unit / functional test coverage declines over time

· Pair programming becomes “too cumbersome”

· Can be addressed by temporarily appointing a “cop”

· One problem, many solutions

· Divergent code

· Framework team

· Refactoring (planned at certain stages)

· Developer in a bubble

· Work is specified very tightly on cards, so it is possible to lose the overall perspective

· Developers can feel disempowered and over-directed

· Strategies: get people involved more in a coaching role, integration management etc.

· Rotating individuals between teams and pair programming is meant to alleviate this

· Not enough horsepower

· Builds suddenly take too long

· QA team suddenly can’t run the software any more

· Bottlenecks

· Iteration manager

· DBA/configuration managers

· Analysts

· Developers

· Customers

· QA

Some problem patterns

· Patchwork GUI

· Global Meltdown

· Bug infestation

Closing the Debate

· Big projects are hard

· Agile methods are a good way to deliver them

· Analyse the charactireistics of your project and customise your approach

· Be aware of side-effects you are likely to experience – plan for them and don’t worry when they do appear

· Try to have fun!

Questions and Answers

Lessons learned: tell customer to plan well in advance to dedicate resources to testing.

