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WELCOME

Dear Attendees,
Welcome to the inaugural Lean Software & Systems Conference ifafita, Georgia.

In May 2009, | organized a small event in Miami. We had 18 speakers, a single track each day and
only 37 paying attendees. In théwo days prior to the conference, some industry thought leaders
came together and formed the Lean Software &Sems Consortium.

This year is therefore the inaugural Lean Software & Systems Conference, as it is the first event that
is formally organized by theConsortium. We are proud to say that our event has grown and we

have around 200 attendees. This include43 speakers contributing talks acrosshree tracks each

day. This year we solicited presentations on a wider range of topics including business &
management, systems engineering, software engineering practices, innovative edge ideaswell as
Kanban andfield experience reports.

One of the goals of the Lean Software & Systems Consortium is to create a body of knowledge and
provide venues for a wider community around the world to access it. We do this through the
leanssc.org website and the Kanban commuwiwebsite, limitedwipsociety.org, as well ady
organizing conferences and supporting local groups in metropolitan areas around theorld. Videos
of presentations from Miami and London in 2009 are available onlineThis year we hope to make

18 videos avalable from the event plus slides and audio commentary from all 43 presentations

Our proceedings book contains submissions froraight of our speakers. Every one of our speakers
is incredibly busy so we are grateful to have these detailed papers to shaxith you as yet another
knowledge artifact in the emerging field of Lean applied to software development and systems
engineering.
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Software Engineering Professinals organized the event and Kelly Wilson has put in tireless weeks

of work to bring our conference together. Net Objectives lsunderwritten much of the financial

risk as title sponsor and Pillar Technology \@svery generous as our reception sponsor. Adlur

I OEAO ODBI 1T 01 00 ATA AGEEAEOI OO AOA ET OAI OAAT A AT A
Development; Bandit Software; Boeing; Target Process; Ultimate Software; Methods & Tools; and

Agile Development Practices (SQE).

Our conference relies etirely on volunteer effort. In addition to Kelly Wilson, Janice LinderReed,
Eric LandesDennis Stevens, Andrea Bain, Chelsea Carrato, Mikiko Fujisakid Aaron Sanders all
deserve a mention, as well as a special thanks to Eric Willeke for bringing tipioceedings book
together.
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Luckily, several of them contrikuted to the proceedings bookso please enjoy the submissions from
Elizabeth Keogh, Peter Middletorand David Joyceand Mattias Skarin. At the time of going to press
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proceedings.

| hope you enjoy our inaugural 2010 eventhat you will spread the word,andthatx A8 1 1 OAA UT O
back again in Los Angeles in 201Bring your friends and colleagues and work with us to grow a
long-lasting healthy LeanSoftware & Systems engineering community

Best regards,

David J. Anderson
Chairman, Lean Software & Systems Conference
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BUSINESPRIVERS FORANBANADOPTION

David JAnderson

ABSTRACT

Senior business leaders indicate their greatest concerns with technology development are a lack of
predictability, aninability to enable business agility, and a lack of good governance, cost control,
transparency, and quality decision mking. Agile software development has done little over the last
decade to address these concerns. What has been missing is a focus on improved organizational
maturity. The desired outcomea predictable, wellgoverned business that responds rapidly to
market threats and opportunities, reflects a high level of organizational maturity similar to that
described in level four of the CMMI.

In recent years, several teams adopting the use Kanban systems have been observed to rapidly
improve their organizational maturity. The emergent kaizen culture and_ean software
development processes appear to enable these high maturity behaviors. Introducik@gnban is
empirically observed to deliver the outcomes desired by senior business leaders.



BUSINES®RIVERS FORKANBAN ADOPTION

When | speak with senior executives at client companies | regularly hear the same frustrations
expressed. They want their technology development organizations to be more reliable and
predictable. They want to be able to make promises to the mket, to their customers, to the
shareholders and to their colleagues around the executive committee table, and be able tokeep
those promises. They want to be seen as reliahkend to do so they need a technology organization
that delivers predictably. They hold this reliability and predictability attribute above all others. The
most important thing for their business is to deliver reliably and to have predictability in
technology development.

Secondly, they tell me that their business needs to be moagile in the marketplace. They need to
respond to opportunities and competitive threats more quickly. They need business agility: speed
to market and shorter cycle time on customer orders. These are the metrics they want to be
measured by and they want ard indeed need better performance.

A distant third on this executive wish list is better cost control. As the economy contracts, saving
money is essential. While finance is hard to find in the current economy, liquidity is in short supply
and revenues aredlling, senior executives know that they need to continue to innovate. They need
to continue to bring new products to market and technology projects to fruition. Many businesses
rely on technology to give them a competitive advantagavestment banks, brdkerage firms,
telecommunication firms, logistics and supply chain firms, stock photography companies, news
wire services, investment newsletters, automotive component manufacturers, media firms with
magazines, TV, consumer electronics firms, telecommuniéan equipment manufacturers, music
and movie franchises, and retailersTheseall rely on technology to compete in the marketplace.

Meanwhile, senior executives are frustrated. Their frustration is born out of their lack of

understanding of technology andsoftware development, and their lack of visibility into what O

happening. All too often technology development is an opaque black art. The middle management
reportsD OT COAOO AOO OEA AAOA AAT T AOGAO AA te®OOOAA8 0C
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exceeded. Deliveries are late. Quality is poor and customers are dissatisfied. Underlying all of this is

A OOOPEAETT OEAO EIT OAOOI caddat bebandp@rhapdvendqudndeted T BOET A
in an ad hoc fashion. The senior people feel powerless to help. They want more transparency and

more objectivity. They want to understand how decisions are made. They want to be able to pass

scrutiny over them andperhaps to intervene and help before @ too late. They want to have

confidence in their middle management team.

I have had the pleasure to work for senior business leaders such as Bill Gates and the leadership

team at Sprint PCS and observe them in actic8 ) 6 tefrusdatidhiamongst leaders of large

AEOI O OEAO OI i AET x A1l OEAOA Oi AOO OAAET EAAI PAT D
there is so much intelligence, so much knowledgand decades of experience availablthat a team

of technical people cannot work out how to deliver a project on time, with agreed functighigh

quality, and within a reasonable budget? What are they missing?



In the past decade, Agile software development has become the latest management fad. In the Firs
Class cabin of airliners to formal briefings in the corner office with analyst firms, senior executives
have been told that the solution to all their problems is to embrace Agile methods. However, |

regularly encounter these executives several years afie OEAU Al 111 xAA OEEO OCI !
with the same complaints and the same desires. Their technology teams are still unreliable. Their
AOOET AOGO EO OOGEIT 110 OAOPI T OEOA ATT1 OCE AT A EAOI &

under control. What is missing?

The reality is that while Agile software development is necessarit E O bulfi@ent. What these
executives have failed to understand is that their organizations are immature and chaotic. Simply
improving the ability to write, test AT A AADI T U énbugtOThéni4ing &kilsladdGhe
maturity of their organization and culture are not addressed by Agile methods. Delivering on the
business objectives they have expressed requires the adoption of a managed business procass fo
technology development.

A simple question | often ask when encountering a client for the first tim® make a quick

AOOAOGOI AT O 1T £ OGEAEO WbepAdmEthing God wiroAd on & phofe@,ddedU EOh O
AOGAOUITA PATEAed ) A OEGRE TGN EMA @b jideAtBIEARTOT OEA
I OCAT EUAOGETT A 1117Tx A ETTx1T DOT AAAOGOA &I O AAAI ET ¢
01 A1 OE NOAOOEITO EO O9AGs OEAT ) ETTx )Y8i AAAIEI
too oftentheNOAOOET T O AOAT 6 O witih@ughteEaDdEderisibnOvosdt Or@aniZatid s

know that they are in chaos and constantly fire fighting. What their leaders have failed to connect is

that this chaotic state is mutually exclusive with their businessagls of reliable delivery through

predictability and business agility through agile development methods with an underpinning of

solid cost management.

To reach thdr business goals, executives must pursue a strategy of improving the maturity of their
organizations whilst implementing Agile software development methods to give them high quality
products delivered regularly with predictability against short lead times.

$AOAT T PET ¢ OEA OANOEOAA 1 AOAT 1T &£ 1T OCAT EbgehOET 1T Al
studied for well over 20 years and the teachings are based on studies of many large companies who

have collaborated with government agencies and universities to document how organizational

maturity develops and emerges.

Even d the most basic of leves, managers must take action to encourage development of skills and
capabilities that mature the organization. Capabilities such as issue management and resolution

that define how to respond to emerging problems, analyze them, discuss symptomatic and root

cause fixes, andhen choose a tactical work around or strategic root cause elimination.dt€ssential

that proficiency in a set of practices known to contribute to organizational maturity is achieved in

an institutional fashion. It is not good enoughtA O 1T 1T A 1T O OxdiThebwhdlebl A OCAO EO
I OCAT EUAOGETAd 1 00O O1 EOA EO

Empirical study over almost 30 years has shown that some practices are foundational and must be
developed first. These are the lower maturity practices and behaviors. There is no shortctf an



organization is not good at these things then any higher level behaviors will be unstable or
unreliable.

Other practices are dependent on these foundational practices and build upon them. For example,

good risk management is not possible without &sic planning, trackingand issue management.

)y 060 Ei Bl OOAT O A& O I ATACAOO 116 O OOOAOO AT 1T OCA
that requires proficiency in a practice where sufficient foundational behavior is not in place. For

example,youx I O1 AT 8 O =ekdndfradeiclas®dnd akk them to solve quadratic equations.

While many of the children in the class will one day be capable of doing so, the gap between their

basic understanding of math irsecondgrade and the required level to beapable of tackling a
problem like a quadratic equation is too great.

| talked with aA 1 E Adniér&@x@cutive in 2008. This financial expert expressed concern that the

technology organization was not reusing sufficient amounts of code and was often duigkting

functionality. Wonderingwhy, AT A AOEET ¢ &£ O EAI b £O0I i 1 Ah ) OADPIE
struggles to schedule meetingshow can you possibly expect a high maturity behavior like code fe
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At this point itd Worth mentioning that Agile software development could never be the silver bullet

it is purported to be, simply because Agile methods do not address all the capabilities required to

truly mature an organization. Agile methods say littleabout risk management and have no real

guidance on making decisions based on objectively assessed alternatives and options. Again, while

Agile methods are necessary, they are never sufficient to meet the business objectives expressed by

many business leadrs.

Developing capabilities and organizational maturity requires investment in appropriately tailored
processes and tools to support those processes. Processes need to fit the specific organizational
situation and align with the existing maturity of the aganization. Againitd 1@ good asking for
behavior that is beyond the capability of the organization and no use askititg peopleto use tools
for which they lack the capability to use.

For example, you might ask thasecondgrade class to use a pockeaculator to do basic addition

and subtraction. They might even experiment a little and discover multiplication and divisiarbut

OEAUGA AA O1T1 EEAIT U &b thel ladk the underdyidg cnceptd dnd moleDte E O
comprehend multiplication or division. Equally, it would be futile to ask them to use a computer

program to solve quadratic equations. While the software may encapsulate the knowledge required

to solve the equations so that thsevenyear-i 1 AO AT 180 T AAA OI Hiakkx ET x EO
the skills to fully control the computer and get reliable results consistently.

So managers must be prepared to invest in process and tooling and to continually revise those

processes and tools as the organization matures and its capabilities imme.

)y 080 Ei DI OOAT O O1 OAO Al AopAAOAOGEIT 1T &£ OEA AAOGEO
reliable through predictable technology processes that delivex both business agility through agile

development methods andalsosound fiscal governaime through transparency and objectivity that



lead to better quality decision making. To deliver on this final outcome regardless of how long the
journey may take, a business needs to invest in a full application lifecycle management (ALM) tool
at the begiming. It must leverage this tooko provide the basic tracking or work that will provide

the underlying data for all higher level decisions. A good tool will provide the whole organization
with the transparency required to improve decision making and develp good sound governance
and control costs.

-AT ACAT AT O TAAAO OF AARAAEAA OEAO EO xAl OOficEEO £F£EI
day dreaming. There needs to be a management commitment to develop a focused initiative around

the pursuit of organizational maturity. Gaps in skills and capabilities should be identified and

positive action including training, coaching, processaind tools development or deployment taken in

order to close the gap. The result will be an evamproving and maturing organization that

gradually gets closer to delivering the desired business outcomes. This process will take time. There

is no shortcut to developing proficiency in all the skills required for a high maturity business.

Expect it to take 18 months on the lovend and up to five years in slower, more conservative, more
bureaucratic organizations.

The challenge of all of this is that change is hard. Asking people to change their behavior is
challenging. The skill is in knowing how to nudge an organization towasithe goal with a minimal
level of resistance. Is it possible to change a culture so that the workforce embrachange and
continuous improvement and believes in the goal of a reliable business that delivers its promises to
the market, in a competitive timely fashion while exhibiting sound governance and cost
management? | truly believe so!

Back in 2000 when I first tried to make these kind of changes at scale with Sprint PCS in Kansas

City, | ran into resistance. | had been running a very successful wedre development department

ET OEA )1 OAOT AO AOOET AOGO O1T EOh 3DPOET OPAO8BAT I8 )O
attention that my team was meeting its deliverables and appeared to be highly productive and

producing very high quality software.He wanted this success replicated across the organization

and asked me to work with my colleagues to introduce our techniques to the whole business unit. |

believed that | needed positional power to force change upon the organization. If only | had a regh

rank in the organization, people would acquiesce with my guidance and everything would be fine. |

1 AAOT AA A OAI OAAT A 1 AOOT18 910 Ai160 CAO POT i 1T OAA
get things done. My boss and his bogShief Marketing Oficer Scott Relf, coached me that | had to

AET A A xAU O ET &£ OAT AA AEAT CA xEOEI OO0 bBI OEOEI T Al
suggestions on how to achieve this. | failed to solve this riddle. How did you create change without

positional power? How did you influence and lead people to change their behavior without

authority over them?

In 2002, frustrated and burned out | left Sprint PCS and joined a startup company that was swiftly
DOOAEAOAA AU -1 Olzthd unitkiialnaltescell phre Boly wdrling in a Seattle
branch office rather their Libertyville, lllinois headquarters | once again had the challenge of
leading change without positional power and in this case with little to no political influence. Again, |
failed but | was learning.



During my time at Motorola | wrote my first book, Agile Management for Software Engineerirg

Applying the Theory of Constraints for Business Results. As | researched this work and developed

the manuscript, | came to the realization that the firstpriPMM ED1 AO T £ %I E ' 11 AOAOOS O
Constraints held a potential answer to my riddle of changing behavior without positional power

and significantly reducing resistance to change. My thesis was that a transparent value stream with

suitable tracking and repating would allow the bottleneck on performance to be recognized.

Management could then make the equivalent of a laser guided precision intervention and everyone

on the team would understand why it was necessary and what the benefit would be. | had come to

realize that prescriptive change based on some process recipe developed out of context

represented too much change too quickly.

)y CI 60 OEA 1 PPl OOOT EOU OF OOU OEEO OAAETENOA ET ¢m
department in Redmond, Washingta. The results were spectacular. The productivity tripled and

the lead time shrank by 90%. The team delivered with a 98% due date performance. | appeared to

have solved the riddlez at least in part. Together with Dragos Dumitriuthe manager we had

dramatically improved performance with a minimal resistance to change. We had delivered on key

business drivers of reliability, agility, and productivity. Over thefollowing UAAOO ) 6 OA 1 AAOT A}/
documented much of my new knowledge in mgecondbook (Anderson, 2010) To lead enterprise

scale changeshat will transform your organization and deliver reliably with speed, agility, good

governance and cost control, you need to pursue organizational maturity. One way of doing this is

with a Lean initiative catdyzed by the introduction of aKanban system. Kanban enables you to lead

AEAT CA xEOE 1 ETEI Al OAOEOOAT AA8 'O )B60A 1 AT OEITTAA
development has a role to play in delivering the desired business results. However, Agile nieey

necessary but not sufficient. Attention must be paid to the maturity of the organization. Skill must

be used to introduce the right changes at the right time to minimize resistance and changes need to

be relevant and in context.

)y 8 OA A E OA Itrédboihd Kanb@rEsyst@mstas a catalyst for change is not only a way of
introducing Lean concepts in an evolutionary incremental fashion but is also a way of gradually
improving the organizational maturity of a technology development organization to deliveagainst
the business drivers.

The Kanban technique is designed to minimize the initial impact of changes and reduce resistance
to adopting change. Adopting Kanban should change the culture of the organization and help it
mature. If done correctly, the organization will morph into one that adopts change readily and
becomes good at implementing changes and process improvements. The Software Engineering
Institute (SEI) refers to this as a capability at Organizational Innovation and Deployment (OID)
(Chrissis,2006) x EOEET OEAEO #ADPAAEI EOU - AOGOOEOU -1 AAT )
(Sutherland, 2007)that organizations that achieve this high level of capability in change
management can adopt Agile methods such as Scrum faster and better than less mature
organizations. When you first implement Kanban you are seeking to optimize existing processes
and change the organizational culture rather than switch out existing processes for others that may
provide dramatic economic improvements. This has led to theriicism (Larman, 2009)that

Kanban merely optimizes something that needed to be changed. However, there is how

O



considerable empirical evidencgWilleke, 2009) that Kanban accelerates the achievement of high
levels of organizational maturity and capabilityat core high maturity process areas such as Causal
Analysis and Resolution (CAR) andID. When choosing to use Kanban as a method to drive change
in your organization, you are subscribing to the view that @ l&tter to optimize what already exists
becaus® doing so is easier, fasteand meets with less resistance. You should also understand that
the collaborative game aspects of Kanban will contribute to a significant shift in your corporate
culture and its maturity. This cultural shift will later enable much more significant changes, again
with lower resistance than if you were to try and make those changes immediately. Adopting
Kanban is an investment in the long term capability, maturityand culture of your organization. It is
not intended as a quickik.

Perhaps one of the strongest examples of Kanban resulting in higher maturity is presented later in
these proceedings by Pater Middletomnd David Joycelescribing their work with BBC Worldwide
(Middleton, 2010).

| believe, as we go forward as a commuty in 2010 and 2011, we will see more and more evidence
that Lean initiatives catalyzed withKanban systems lead directly to improved organizational
maturity and as a result begin to deliver the true needs of senior executives and sponsors. | fully
expectmore presentations on Lean, Kanbgmand high maturity in the proceedings of future
conferences.
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Elizabeth Keogh

ABSTRACT

"AEAOET OO $OEOAT $AOGAIIT BIi AT Oh 1T £Z0AT AAOAOEAAA AO
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throughout the whole software lifecycle, from vision to code. It minimises rework and over

delivery, bakes quality in, and is founded on respect for people in their various roles and the

language that we ge to collaborate and communicate. BDD has its origins in NLP and the Sapir

Whorf hypothesis: the idea that the words we use affect the cognitive model of our work. It

AAAT OPI AO OEA 1 AAOTET ¢ AOOT AEAOAA xEOE udingthe AT A 1 A
more natural vocabulary of examples and behaviour to elicit requirements and create a shared

understanding of the domain.

In this paper, Liz Keogh introduces BDD, shows how to model it using PDCA, and demonstrates why
leveraging learning as a costraint in projects can be valuable.



BDD. ALEANTOOLKIT

A SHORTHISTORY OBDD
Dan North originally envisaged BDD as a small, simple change from existing practigesplacing
OEA x1 OA OOAOO6 xEOE dikghisticekpdrimerd) @ Bek ifitihdlped afle@iateh T AOOT
the cognitive dissonance that some development teams experienced when trying out TDD or
Acceptance Testing for the first time. In its early days, BDD only covered a small fragment of the
value stream, and was focused on helping delopers produce the right code for the requirements.
(1 xAOAOR $AT EAO Al xAUO OAEA OEAO " $3$ Géiftvddd A AA A
which ships, gets usegand makes a difference. As part of a development team, we can write the
most perfect, beautiful, ugZEOAA AT AAh AT A EO OOEIT x1180 1 AOOAO
ones in the first place!
Many of the complaints and difficulties | addressed around early BDD were similar.

T 691 6 OA1I1 OO O xOEOA OAARIEADEN @ 0010 OEA @A OEARA ADK
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O7TEU AOA UI O xOEOET C O £#OxAOA OEAO PAIPI A AI 18
07A830A OOCET ¢ OPb OEEO UAAOBO AOACAO8O
O7TA80A Cci &6 OEOAA AABGAI 1 PAOO AOAA A O A 111 OES
O4EAOCAB8O A AT OO &£ O | AT ACAOO xET AAT AAlI EOAO
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BDDHELPSUSDELIVERVALUE BYDEFININGBEHAVIOUR
"$$830 PAOOAOT O ADBAOIAOCEKAOXEGERADBDAA
OEA x1 OE OEAO xAB30OA AT ET Ch xA OEEI
1 What should this do? (Behaviour)
1 Why should this do it? (Value)
1 Who / what needs this? (Stakeholder or Consumer)
1 7EAO OET 61 AT 80 OEEObk) e j 3AT DA AT A 2A0Pi1 06
T (1T x xEIT xA ETix xA8OA ¢i O EOe j4EA 4A000(Q
When developers write a BDD example or scenario, we often start with the events and outcomes.
4EA AOGAT O AAEET AO OEA OAT PA 1T &£ OEA AAEAOGEI 608 4EA
sure, whenwe define the outcome, exactly what it is that it should do. Writing it as a tegtan
example of the kind of thing we might expect if our goal is methelps to clarify our thinking.

Sometimes, though, the context in which the scenario takes place wikb A E ££AOAT 68 7A AOE
this always happen? Is there a different contexhat, for the same events, should produce different

I OOAT 1 AOed 4EEO 1 AOO OO &£#ET A T EOOEI C Al T OA@OOh xE
the work.

I Given this context,



1 When | perform this event,
9 Then I should get this outcome.

Is there any situation in
which rabbits aren't
available for sale when
they're registered?

Yes —don't sell
them if they’re
less than two

months old!

{
JEN

Dev Team
Member

Stakeholder

FIGUREL: FINDING NEW CONTEXTS

7EAT xA8OA AAEET AA OEA AgAi bi A0 OEAO AAOAOEAA OEA
examples work, then we move ontothe nextpA 1T £ x1 OE OEAO 1 AAAO O AA £
from a retail store:

Given John has purchased a Barrylux 20k DVD player for £200

' EOAT OEA " AOOUI 0@ ¢mnE $6% DI AUAO x1 OEOh AOO *
When John brings it back for a refund

Then John should gea refund of £200

And the Barrylux DVD player should be added to stock.

=A =4 =4 =8 =4

7A AAT AOOT i1 AOA OEEO OAAT AOET h O1 OEAO xA AOA Al x
matches the behaviour of the system. This helps us ensure that the work is always usabte] gets
around the everincreasing cost of regression testing.

test A ‘ il

d

AN

AT

code

FIGURE2: THE COST OFREGRESSION ESTINGRISES ASCODE ISADDED

BDDISFOCUSED ONEARNING
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In many projects, learning is the constraint of the project. BDD focuses on learning by encouraging
NOAOGOEI T Oh AT 1T OAOOAOET 1T Oh AOAAOEOA Agbil OAGEIT T h A
Oi 0006 1ARAAGRODA oxA AAT AOEh O3EI Ol A EOebd

BDDHELPSUSTOPRIORITISE THEINKNOWN

The model of known and unknown can help us to look at the areas in which we need to learn. By
front-loading areas of greatest ignorance, we reduce the risk of wasting our learning. We can do this
creatively; first by exploring thedomain language with the business, product visioning, futureand
retro-spectives, andalsoby getting feedback as quickly as possible, so that the areas where we are
ignorant are revealed. We do this to be able to form some ideas about our tests, arowvtdch we

can start exploring, as with the scenarios.

We try to start with the largest granularity we can, because then we can find the large areas that we

ETTx 17171 OEET ¢ AAT 008 7EAT xAB8OA AEOAT OAOAA AAAE 1T £
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a way to address a particular risk.

Once we know where our ignorance lies, we can start to quantify the risk associated with each area.
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kind of open questions are often more useful. Sometimes the stakeholders ahoimain experts

actually have the knowledgg EO EOOO AT AO1 80 1T AAGO O OEAI O BPAO
like an unknown unknown to the development team is often an unknowknown from another

point of view.

! Note.Credit for this coaching pattern goes to Ashley Johnson b@eystems.



Apparently we're
breaching our licence
by selling goldfish to
children...

Well, duh! Of
course we
shouldn’t do that.

| didn’t know that.
And | didn't know
that | didn’'t know.

Dev Team Stakehoider

Member

FIGURE3: UNKNOWN UNKNOWNS AREOFTEN SOMEONEELSE SKNOWN UNKNOWNS

The known unknowns are really a mix of unknown unknowns and known knowns, just at a lower
level of granularity. The only thing we can actually have certainty about is, of course, working code.
So a knavn unknown actually looks like this:

Not started

Not started

A bit done m

« Not started
T

Not started
Not started

FIGURE4: IT'SALL JUST AMATTER OFGRANULARITY
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Eventually we reduce ourselves to two kinds dknowledge z the things that are done, and the

OEET CO OEAO AOAT 80 OOAOOAA8 wOAOUOEE,whchare EAE EO E
done or not started. The relationships between those components may be quite complegrojects

are more like frogs than bicycles?

INBDD,ONLY SOFTWAREH HATMATTERI SWORKING
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done before. Because nobody has done them, we have no guarantee that they will work, at

whatever level of granularity they are different. W& may not know

1 that they will work technically.

Notel nspired by fFrog & Bi c ttpAwew.tichardduknallcen®?p=6Ri char d Dur n:



http://www.richarddurnall.com/?p=69

that the necessary contexts have been covered.

that the requirements have been interpreted correctly.

that the software will be usable.

that all the necessary stleholders have been taken into account.

that the vision is achievable.

OEAO OEA OEOEIT xEIl 1 AOOGAO T1AA EOB6O OAI AAGAA
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These are tests at various levels of granularity. There are other tests between these that we could
perform;EO6 O 11 0 A AT ibpiAOA TEOO

In the early days of BDD, we focused on the correct interpretation of the requirements, and
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tested. The same patterns that we use in scenarios can be taken to higher Isvén the same way

that we can look for contexts which affect our outcomes, we can look for missing stakeholders,

i AOEAO &I OARAO xEEAE EAOAT 80 AAAT AT 1 OEAAOAAhR AOAS
stream.

Feature Injection, the brain child of Chrigviatts, takes the patterns of BDD up into the analysis
layers. In simple terms, it works like this:

1 A primary or core stakeholder has a vision.

In order to make the vision succeed, the goals of some incidental stakeholders must also be
satisfied.

The goalscan be achieved through particular feature sets, or themes.

The feature sets can be split into features and stories.

The stories can be defined using scenarios.

The code to make a scenario work can be described using examples.

=
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At each stage, we perform te same steps of learning, defining our test, performing the work,
checking to see if the work has been done, and acting on the feedback. The act of performing the
work, of course, requires another round of planning, doing, checkingnd acting on feedback!

FIGURES: PLAN, DO, CHECK, ADAPT AT DIFFERENTGRANULARITIES
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which is to say, a fragment of the value stream. We can write our tesat any level.

BDDFOCUSES OBTAKEHOLDERS
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problem. We perform a similar process with Feature Injection. Ideally, when we come to deliver

working software, WA EAOA AT O1 AAOOOAT AET ¢ 1T £ OEA OEOEI T8 ),
AOCGEET ¢ O7EU AOA xA AT ET ¢ OEEOGeo6 O OElI xA OAAAE OE
making, savingor protecting moneyg.
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Of course, nothing really matters unless the software is delivered into production and starts making
money! It O OOEI I OOAEOI OF OEETE AAT OO DPOI COAOO AT A £
and the implementation and delivery of it. So when do we do this?

We can only get learning and feedback from someone else! So, the point at which the value being

delivered moves from one person in the chain to the next, or one team to the next, is a good point at

which to write our tests z because we have real stakeholders, consumers of value, who can tell us
whether our tests are accurate.

Thisis true of allourtestszx EAOEAO xA38OA AAAETETI C EIT x [ OAE [11T1TAU
i OAE | AOEAO OEAOA xA&11 OAEAR Ei x AAOGU 1060 ApbPi EA
will be, if our architecture is maintainable, whether our scenario is achievable, or whkiger our code

behaves as it should.

FIGUREG: THE ULTIMATE TEST

We donodt yet know whether this works ftiesynotprrpmfitse ct s whi c
hospitals, etc.
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LEAN SOFTWAREMANAGEMENTBBCWORLDWIDECASESTUDY
Peter Middleton & David P. Joyce

ABSTRACT

This case study examines how theean ideas behindhe Toyota Production System can be applied
to software project management. It is a detailed investigation of the performance ohae-person
software development team employed by BBC Worldwide based in London over a 12 month period.

The data was colleted by one researcher in 2009. It involved direct observation of the
development team, theKanban boards, the daily stand up meetings, semi structured interviews
with a wide variety of staff, and statistical analysis.

The evidence shows that over the 12 onth period, lead time to deliver software improved by 37%,
and consistency of delivery rose by 47%. Output increased, while defects reported by customers
fell 24%. The significance of this work is that it shows how to considerably improve the
performance and consistency of Agile software development techniques.

The conclusion is that the adoption oLean andKanban ideas ha enabled the maturity of an Agile
software process to move rapidly towards CMMI Level 4. The faster, more responsive delivery has
reduced both technical and market risks. The drawbacks are that it may not fit well with existing
corporate standards and managers may find their new rolmore challenging.

Index Terms Lean, software, agile, CMMI, lead time



LEAN SOFTWAREMANAGEMENTBBCWORLDWIDECASESTUDY

INTRODUCTION

Lean thinking is important because it can reduce error rates to 1 per million units. It has been
shown without question to have the potential to at least double the productivity of both
manufacturing and service organistions. It also significantly reduces the time taken to deliver new
products while substantially reducing cost. The evidence from Toyota (Japan), Porsche (Germany)
and Pratt & Whitney (USA) confirms this (Womack et gll990, 1997).

Applying the ideas fom the Toyota Production System (TPS) (Shingo, 1981) bean thinking to the
management of software projects therefore promises great improvements. This case study records
the practical experience gained between April 2008 and October 2009 by the Londoaded BBC
Worldwide when it applied Lean thinking to managing software development.

BBC Worldwide is the main commercial arm and a wholly owned subsidiary of the British

Broadcasting Corporation BBQ. Its mission is to create, acquire, develg@and exploit media
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benefit of the UK licence payer. In 2008/08BBCWorldwide generated profits of £103 million

(before exceptionals) on revenues of £1.004 bn. (BBC, 2010)

The basis ofLean is the absolute elimination of waste (Ohnd.988). This requires a focus on the
flow of work through the system to ensure that material is produced only when it is needed and in
the exact quantities required. This enables near zero inméory levels to be approachegwhich
makes production more flexible and also allows sources of defects to be quickly identified.

Waste is defined as anything that does not produce value for the customer. The objective is to

achieve the justin-time delivery of materials. ThelLean techniques are only of use if there is a

commitment to eliminate waste and make fundamental, continuous improvements to the

production system.
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ultimate objectives. Mass producers set a limited goal for themselveD CT I A AT 1T OCE6 h xEEA
translates into an acceptable level of defects, a maximum level of inventories, a narrow range of

standardised products. To do better, they argue, wodllcost too much or exceed inherent human

capabilities. Lean producers on the other hand, set theirgdits explicitly on perfection: continually
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LITERATURREVIEW

The first recorded experiments withLean software development were by Middleton (1993).

Microsoft reported how the Lean mistake proofing of a software process eradicated whole classes

of errors. Tierney (1993) and Hou (1995) for the US Departmenbf Defense concluded.ean

OAAET ENOAO xAOA OEA TT1U xAU &£ OxAOAS -TOCAT jpw
some compelling evidence that the ideas of lean manufacturing are indeed applicable, in principle,

Ol O1 £Ox AOA AAOAIT 999 with thmepartmept AfiDEdnéicdncludeul that:
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Lean software development is an evolutionary, incremental approach as advocated byt3i988).
Although it has different intellectual roots it has much in common with Agile software development
(Cockburn, 2002). But the reliance on data withitean means that it has the quantitative rigor
required by CMMI Level 4 (Chrissis et gl2004). The mathematical basis ofean is well described
by Hoppand Spearman (2001).

Timberline Software in Oregon in 2002 with 450 staff was the first recorded full industrial

implementation of Lean software development. They reported considerable improvemetuut their
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work units has now been superseded. (Middleton et gR005)

The Lean software ideas were developed by Poppendieck (2003) and Middlet@amd Sutton (2005).
Anderson (2003) and Ladas (2008) provide valuable insights and perspective. Moving upstream
and applyingLean thinking to influence project selection and definition creates great benefits
(Seddon, 2005). The proceedings of the first Lean & Kanbaof®/are conference (Willeke et al,
2009) and the work of Shalloway et al(2010) show adoption is spreading.However,there is a
clear need for more rigorous case studies of implementations.

RESEARCMETHODOLOGY

The researchfocuswas to establish the beefits and costs of using.ean andKanban to manage

software projects. The research method was for an experienced researcher to observe and write up

the operation of the BBC Worldwide WebmedidAD A OOI AT 06 O O A0 sekedvsitsD OT AAOO
to London o 2z3 days each took place between June and October 2009. These were supplertbnt

by numerous phone calls and -enails.

4EA AAOEAA T &£ %EOAT EAOADG O ' OAAATAO jcmmyxq OEAO x
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always be discerned from untruth and that the truth can be discerned either by deduction or by

empirical support and by no other means (Jankowicz, 1991). The interpretivist model is that an-in

depth understanding of a phenomenon may only be gained by studying it in context from the
DAOOEAEDPAT 006 PAOOPAAOEOAO j 7A1 OEAi h pwwuvds

For this study the position of Wynekoop and Russo (1997) that both approaches are useful was

adopted.
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different sources as possible to assist accuracy. Data was collected from:

1 The most mature software development team, called Digilub.

1 Semi structured interviews with developers, project nanagers, business analysisnd
managers.

1 Walking through the operation of theKanban boards that visually displayed the flow of
work, so enabling it to be controlled.



1 Recording the precise operation of thé&anban boards.
T / AOGAOOET ¢ OEA AtiAds htthe arthéhddakls ib&&woik Aldcations were
discussed and agreed.
1 Review of statistical analysis of the outputs from the system.
)T %AOOAOAOTTEGO jegmnmyq OAOI O OEEO EO Al Agbi i OAO
guestions focusedon recording and understanding how the system was operating.

The key features of d ean system are:

1 Levels of work in progress (WIP) e.grequirements, designs, and code, are deliberately kept
as low as possible.
T 71 OE EO ODPOiI i AAS prhedtisysténichly whien®@re & Capacitk th QdkK |
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9 O! 601 1 1,vHe® te¢hhofdbgy is used to speed the flow of work through the process.
Process improvement and waste elimination are routine.
9 Visual indicators used extensively so even@asualobserver can see the status of the work
in progress.

=

RELIABILITYOFTHEDATACOLLECTED

With a case study there is a danger of bias in the data collected which would undermine or destroy
the validity of the results reported. The following areas were reviewed to identify any possible
distortions in the data.

Time Line

The implementation ofLean andKanban was started in April 2008. Due to the necessity to stabilise
the processes and adapt to the changedata collection did not start untilthree months later in
August 2008. The data used in this paper refers to the 12 months from October 2008 to October
20009.

Size of Projects

The data shows that the size of the projects being handled over the 12 monthfstioe study did
fluctuate, but there is no clear trend towards smaller projects. This means the results are not
biased by project size.

MONTH SVALL  MEDIUM  LARGE
01/11/2008 11 5 0
01/12/2008 5 13 2
01/01/2009 7 5 5
01/02/2009 3 0 0

01/03/2009 18 9 1



01/04/2009 13 2 5

01/05/2009 7 4 0
01/06/2009 5 3 6
01/07/2009 15 1 0
01/08/2009 13 4 1
01/09/2009 8 4 0
01/10/2009 7 2 0
01/11/2009 5 3 1

While the units of work going through the system were deliberately made as small as possible, the
size ard nature of the projects themselves were unchanged.

Complexity of Work

If the projects became less complex over timéhen this could be a source of bias in the results. The
list of all the work undertaken was reviewed. It was clear the work was very viagd and came from
different sources. There was no evidence to suggest the complexity had changed. A reduction in
the complexity of the work was therefore not distorting the results.

Governance Arrangements
The structure was:

Business Board (Strategy &udget)
Project Board (Detail & authorise specific work)
Product Owner (Reconcilebusiness &customer wants)
Users requesting work (10sign off work completed)
9 End users (200- 300 people)
Note: End users are those internal to BBC Worldwide. The digital @s created were ultimately
used by millions of people.
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This governance structure had been unchanged since before April 200&i1t over the period of the
study it was reported that stricter identification of the business benefits was required before
projects were authorised. This may mean projects are better thougithirough as regards return on
investment, but at the technical level the work was unchanged.

Composition of Team
The team personnel were the same since October 2008 with the same Project Manadgére data
reflects the work of all the team, not just selected high performers. Alsall work carried out,



including low priority and legacy improvements tasks is reported. The skills of the team improved
over the 12 months.

Engineering Practices
Work to improve engineering practices started in April 2008which involved the following:

Test Driven Development (unit tests)

Automated Acceptance Testing (main suite completed AprA009)
Source Control Software

Bug Tracking Software

Decouplingz improving legacy software (Aprilz July2008)
Minimal Marketable Feature (MMF) introduced April2009
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This resulted in higher test coverage and releases increasing from one every two weeks to almost
daily. The same engineering practices were in place but their usas consolidated and improved
over the period studied.

Overview of Data Collected

The size, complexity, typeand volume of the work handled did not change materially during the 12
months of the study. The team and the governance structure remained compate. The
engineering practices were improved but most were in place by October 2008. Certainly a stable
team with better tools would be expected to show improvement over a 12 month period. The only
other difference was the introduction ofLean thinking, which will now be explored in more detail.

DIGITALHUB(DIGI-HuB) TEAM

In 2009 the team had operating costs of £1.5m and a development budget of £675K. It was made
up of nine staff: Project Manager, Business Analyst, Software Architect, Tester, Lead &eper,

three Developers and a Support Developer. It was working on a mix of developing new software
and software maintenance. The technolags used were C#, .NET, MS SQL Server, and legacy
Connected Service Framework (CSF) code.

In April 2008 the Kanban boards were installed and all the value adding stages of the development
life cycle (value stream) were drawn onto them. Restrictions on the amount ¥¥IP allowed at each
stage were put in place. All work at each stage was then listed on the board$ie Project Board
agreedon the priorities to be released in the nextthree months.

To break the work down into smaller units that could be delivered more quickly, the concept of

Minimum Marketable Features (MMF) was adopted. This is a chunk of functiorglthat delivers a
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released as an independent entity. These are then broken down into Stories (New Features) and

then furtherinto Tasks,x EEAE AOA itehBOO 041 $1 8

Office Layout and Work Flow



Office layout is a key component of success. In the Toyota production lines there are lights
displaying the status of production at any time; the same principle can be applied to software
development. Information radigors and Kanban boards were placed all around the work space to
ensure that progress on a project was completely transparent and available for all to see (Fig. 1)
This enabled team members to be self managing.

The strategic direction and prioritisation of work was still set by the Project Board and the Steering
Group, but the delivery team now had a much clearer idea of their capacity and curraMiP. In the
Digi-Hub project,two Kanban boards (A,B) andour information radiators (C,D.E,F) were used and
positioned as shown in the diagram below. The layout of the boards evolved as the projects and
staff understanding progressed.



FIGUREL: LAYOUT OFKANBAN BOARDS ANDINFORMATIONRADIATORS

It is important that work flows are kept as stable as possible. This is because sudden peaks and
troughs of work are disruptive and will damage productivity. It is therefore necessary to try and
influence the upstream work flows as much as possible. This information is captured &anban

board A: the ideation pipeline (Fig. 2).

Proposed Ideas

Ready for
Decompositon

Decomposed
Engineering Ready

Released

Waste

On Hold

FIGURE2: KANBANBOARDA: IDEATION PIPELINE




Any ideas or potential work from customers were recorded on a card and retained in Proposed

Ideas in case they trigger suggestions from the team. Awprk that is abandoned or has its priority

changed is also recorded. Once the ideas have been clarified and broken down into small
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work on them. ThisKanban board B (Fig. 3) tracks the progress of Minimum Marketable Features

(MMF), Stories and Tasks:
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Workstream 1
Workstream 2
Workstream 3
Workstream 4
Expedite

FIGURE3: KANBAN BOARDB: (DEVELOPMENTPHASE)

Any problems in Development (Dev) will quickly become apparents they will reach their WIP
limit of four Minimum Marketable Features (MMF) and become a visible bottleneck.

Daily Stand Up

The daily stand up lasts for about 15 minutes, and normally starts about 10.15 a.m. each morning.
It is carried out with all team members standing in front oiKanban board Bwhich tracks the
Development Phase ®e above diagram (Fig. 3). This is because this is where the bulk of the work
is carried out. The daily stand up is vital for the operation of theean system. It is essential to
facilitate the identification and removal of blockages and bottlenecks, and update the status and
prioritisation of work items.

The structure of the daily stand up rhythm is given on information radiator C (Fig. 4). Firstly,
everyone checks to ensurdis or herwork status is correctly displayed. Secondly, anyone who is
OA1 1 Andvhdbie to progress due to something outsidais or her control reports this, and
appropriate action is decided to remove the obstruction. Thirdly, any clusters of cards indicating a
bottleneck are noted and thepeople reorganise to alleviate this. Lastlythe work is reviewed to see
if priorities have changed or f the work flow can be improved. There is an Expedite work flow
which can be used in exceptional circumstances to accommodate urgent items or if thes a high
priority late change.

There is no need or time in a large team for an individual report from each person. It is more
effective to just flag problems to be resolved. Thg€anban boards make it clear to all the team the



exact status of progresshlockagesand bottlenecks, and it also signals possible future issuefor
which to prepare. This shared information enables the team to self orgasei to ensure the work
flows smoothly. The different coloured cards used are listed below (Fig. 4) and die the exact
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Stand Up Rhythm (Daily)

Data Card 1. Is the board correct?
Blocker = Purple 2. Blockers

Bug (in QA/UAT)  =Pink 3. WIP / Bottlenecks
Fixed delivery = Small red attached to card) 4. Work

Expedite = Small yellow (attached to card)

New Feature = Yellow

Live Defect = Red (bug found by customer, high priority)

Technical Story = Green

Something missed = White

Kaizen = Blue

FIGURE4: INFORMATIONRADIATOR C: KANBAN BOARD ANDTEAM PERFORMANCHNDICATORS
Information Radiator D Releasenotification and daily support process tasks

The board wasused to ensure that any scheduled releases or other operations that have to be
carried out during the week are visible. lfacts as a reminder and check.

Information Radiator E Architecture, estimating and breaking down projects

The board was used to record decisions on the architecture for the software, initial estimatesd
how the work had been broken down into MMFs.

Information Radiator E Kaizenboard andtechnicaldebt

The team votal on which items they wished to work on to reduce technical debt or improve the

Lean system. Reducing technical debt involves work such as improving poor legacy code or making
a modification that could increase future productivity. Legacy software can be a severe constraint
on current productivity. It is therefore necessary to explicitly reduce any technical debt by allowing
time for improvements to be made, even though these are invisibte, and not requested bythe
customers.



PERFORMANJBEATAONTHELEANSOFTWARBYSTEMS

Lean systems are typically rich in data to enable a team to be self organising and initiate continual
improvement. To evaluate the effectiveness diean software managment over 12 months of
operation, some of the data used by the team is presented here. The team monitored the time taken
for work to flow through various parts of the value stream. They also tracked quality and

throughput measures.

Lead Time

Lead time s the total elapsed time from when a customer requests software to when the finished
software is released to the customer. It is measured because it tracks how quickly and reliably
software is delivered to customers. Leatime is defined as the number ofvorking days the work
takes measured fromKanban board A: Decomposed Engineering ReadyKanban board B: Release
Ready.

The main work requests are New Featuresvhich are a subset of a MMF. Other work would

include Technical Features and Live Defect®ecomposed Engineering Ready means the customer
has agreed to proceedandit is then that the Lead Time clock starts.The items are then created for
OEA %i CeEl AROET ¢ 2AAAU ETDPOO NOAOAS )y OAI 6 AOA
becomesavailable. The Lead Time clock stops when User Acceptance Testing is complete and the
items have reached Release Ready.

The lead times were analyzed using time series statistical process control charts. These are
powerful tools, as they can show trend®ver time and the amount of variance in a process. A
reliable process will have low variance, so a key objective is to continually reduce variance. Fig. 5
illustrates how the top lines, Upper Control Limits, continually declinemeaning that lead times &
becoming more predictable. To show trendghe periods on the charts have been split from
November 2008z March 2009, Aprilz June 2009, and Julg October 2009.

The data shows that adoptind-ean has allowed the mean for lead time to be reduced by 3766 8.4
days, from 22.8 to 14.4 working days from November 2008 to October 2009.

o0pod



Lead Time

Lead Tiene
»

FIGURES: VARIANCE OFMEANLEAD TIME

The 37% drop in lead time does demonstrate improved ability to respond to the needs of the

business. The spread of variation has also@pped significantly, asshown by the upper control

limit in Fig. 5 reducing 47% from 70.7 to 37.3 working days. This means that now the team is
delivering new functionality faster and with considerably more predictability.

Projects are broken down into Mhimum Marketable Features (MMF), which are then broken down
into New Features, so this is tracking when customers first start to receive New Features and
MMFs, rather than when the entire project is complete and delivered. Lead time was reduced by
37% andvariation in delivery time by 47% in 12 months. This enabled the business to receive new
software faster and with more predictability.

Development Time

The Development Time measure gives insight into the efficiency of development. This portion of
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downstream, or third parties. It does not include Engineering Ready, Qdx related queuing times.

Development time is recorded in working days, fronikKanban board Bstages: Dev. Ready to Dev.

Complete. The work units are either Stories or Tasks, which can be either standalone or part of an

MMF.

The periods on the statistical process control chart (Fig. 6) has been split from Februaryarch
2009, April z June 2009and Julyz October 2009 to show trends. The results shothat the mean
development time for all the work completed has reduced 73% from a mean of 9.2 to 2.5 working
days over thenine months.


http://leanandkanban.files.wordpress.com/2009/10/lead-time-oct-09.png

Dev Time

FIGUREG: VARIANCE OFMEAN DEVELOPMENTT IME

The spread of vaiation fell by 78% from 30.5 days to 6.8 days in th@ine months that data was
recorded, indicating improved predictability of delivery.

Throughput

Throughput is defined as the number of items released to customers. An upward trend would be
expected as lhe code base was decoupled, projects were broken into the smaller units of MMFs,
Stories and Tasks, and cycle time was reduced. The chart below (Fig. 7) shows the number of
releases per month from November 2007 October 2009. There was a release freeze February
hence the drop for that month.


http://leanandkanban.files.wordpress.com/2009/10/dev-time-oct-09.png
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FIGURE7: RELEASEFREQUENCY

The Releases chart does not show how much value is being delivered but it does shoveigiht-fold
increase in releases fromwo in November 2007 to 16 in October 2009. This indicatesn
improvement in configuration management discipline and capability. The more frequent releases

reduce both technical and market risk by allowing customers to evaluate tangible product rather
than just progress reports.

Live Defects per Week

Live Defect are bugs reported by customers. It is vital that the reduction in lead and development
times and the increase in throughput are not at the expense of quality. Live Defects are recorded on
red Kanban cards and added to the Dev. (Development) stagekainban board B. The chart below
(Fig. 8) is split between October 200& June 2009 and July September 2009. It shows that the

mean number of bugs reported by customers each week fell by 24% from 2.9 to 2.2.



FIGURES8: VARIANCE INLIVE DEFECTSREPORTED FEER WEEK

As the number of bugs reported by customers was low, more data collected over a longer period of
time would be preferred. With this caveat, this data does shotlat the rate of defects is
predictable and under statistical process control.

The number of bugs open at any one time has fallen by 33% from an Upper Control Limit of 7.6 to
5.1. This indicates they were being fixed more quickly, possibly due to the improving structure of
the code base. The necessity of allowing software developers titeeimprove the quality of their
code was often mentioned by the team as a big factor in the improved bug rates. As legacy issues
(Technical Stories) were resolved the bug rate had fallen, allowing more Customer Stories to be
completed. So while teams areustomer focused and responsive to customer needs, they need to
pay down any technical debt to increase their productivity levels.

Continuous Improvement

The daily stand up is concernedvith identifying and removing anything that is preventing

progress.4 1 Al OEEO OA1I T AEAOOS AOA AAOE Qahdréemoted AT OE £ZEA A
This is a mechanism for making continuous improvement routine. Evidence of the effectiveness of

this is shown below in a statistical process control chart (Fig. 9)The periods on the chart have

been split from September 200& March 2009, April z June 2009, and from July October 2009.

Over the 12 months the number of working days items were blocked was reduced by 81% from a
mean of 25.8 days to 4.9 days. The dier in 2008 was a result of waiting for athird party to
completeits work (a special case). This is powerful data to use when discussing performance with
third parties.


http://leanandkanban.files.wordpress.com/2009/10/bugs-per-week-oct-092.png
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FIGURE9: CONTINUOUSIMPROVEMENT ISSUES IDENTIFIED AN TIME TO RESOLVE

Actively looking for and recording blockers increased the number of blockers raisedhich is

beneficial. These were then being removed at a faster rate by the team as more experience was

gained. This data was also used in Retrospectives and quarterly revieweoccurring blockers

were investigated and rootcause analysis performed.The 81% reduction in the number of

xI OEET ¢ AAUO OEAO x1 OE xAO OAI 1T AEAA8 EO AOEAAT AA

AGILEv. LEAN

This case study may appear to record an AgileScrumtlike approach, where care has been taken to
collect data. However, the Lean approach described here does have significant differences from
Agile.

Push v. Pull
Scrum has time boxed iterations with a fixed release cadence. It is therefore in essesiilka push,
AAOAE 11 AAIl 8 , AAT OOAO 7)0 1T EIi EOCO OI AT OO60A A OA

OAAl EAO AAPAAEOUS 4AAT O ATT160 OECI OB &£ O AOAEO
things off course. Arbitrary deadlines énd to lead to game playing and poor quality as attempts are
made to shoehorn work into the reduced time.

Reliance on Data


http://leanandkanban.files.wordpress.com/2009/10/days-blocked-oct-09.jpg
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not so important becausen Scum they focus more on the people rather than the work. The Scrum
000AabA AEOAAOO AOOAT OETIT O1 OEA PAIBPIA ATA xEAO O
today.

In contrast, Lean enumerates the worknot the people. InLean thinking, data is seen a a source of
empowerment. The teammembers areexpected to collect and analyse their own data so they can
control and improve their own work. ThelLean approach uses th&anban boards to expose the
problems and expects the team to take action. This idemding indicator. TheLA AT  G®BEDA T A
focuses on the work and what the team is going to release. Lean uses the data to help the team look
up and down stream to enable innovation.

Continual Improvement

3A001I OOAO Ok BeaditOm héxtatefa@eély anecdotal and not quantifiable. The

AT 1T AAPO 1T £ OOAT T AEOUS 1 AAOOOAA AO 1 01 AAO 1T &£ EAAOGOD
used. However,there is a risk that velocity estimates and number of feature/story points delivered

are too subjective and at risk of manipulaton4 EAOA OAAI O AT 160 OO OEA 1 Of1 .
points delivered under Statistical Process Control (Deming, 2000) so the natural variation in results

is not known.

The dearth of data in the Agile community geneily is remarkable. A major study seeking evidence

01 OO0PDPI OO !'CEI A j $UAA O $ETCOI UOh ¢mmyq OADI OOAA
i AEAO EO AEAZAZEAOI O O 1T £ZEAO OPAAEAEZEA AAOEAA O1 EI
Incontrast, LAAT OOAO O1 AAA Giddr b gamg 45 E edordsiafal timé&ffofm witen

a customer requested the work to when the finished work was received by the customer. Lean

ITTEO AO OAI1 T AEABGiZlads temEtd 2 AdiEdsell] LOaD sekkd data to be used

by the team br self management and routine process improvement.

Multi Skilling / Collaboration

7EQOE ! CEI Ah OEA 3A00i -AOOAO EAOG OEA OEI PAAEI AT O
Lean, because of the WIP limits and the visibility of th&Kanban boarch OEA OOAZEA AAT 60 OF
what they would like to work on if they are blocked. Thg must help with the bottlenecks and items

Al TAEET C x1 OES8 AEA £ AOO 1 £ Ométonithe mdiviluaOOOAT A OPO
reports and performances. Staff, regardless of skill, must help with the bottlenecks. The objective

is to deliver value as quickly as possible to the customer.

DISCUSSION

The data shows that over 12 months thigine-person software team has achieved better quality,
predictability , and throughput. The use of Statistical Process Control indicates a team that is
managing process improvement in a quantitative way in line with CMMI level 4.

The main use of th&kanban boards was to give the team a clear, current picture of where exadtly
was. Customers rarely visited th&Kanban boards and did not attend the daily stand up meetingas
they both contained more detail than customers needed and would be time consuming. Alao



team may be working for several customers so much of the miireg would not be of interest.
Customers were encouraged to attendut overall it was not feasible for them to be closely involved
with the Kanban boards.

Managers ould see the status of projects from th&AT AAT AT AOAOh AOO OEEO xAO
primary function. Managersould ask questions when theKanban board shoved several red notes,

AATT OET ¢ 1 EOA ARAEAAOOR 10 EE AGAAOOE GlenodoeAOOAS xA
closely involved with the Kanban board. The regular meetings fahe Steering Group or Project

Committee were not held at theKanban boards.

The boards evolvedwith changes to layout being made roughly on a weekly basis. They were a
living tool reflecting both the evolving project and the changing understanding of theeam of their
work. The social value of the daily stand up cannot be underestimated. The need to daily share
progress and problems with your peers is a powerful motivator and source of discipline.

The Lean approach can handle big, complex projects. Thenstraint is the ability of the human
mind to handle complexity, butany large project can be broken up into smaller projects. A master
Kanbanboard can then be used to record and summarise the progress of all the smaller projects.
There is no need obenefit from one giganticKkanban board recording everything. Scale or
complexity of projects was not observed to be a problem.

The Lean andKanban approach worked letter when it was supported by:

A stable, experienced team with low staff turnover.

A Project Manager who knew the skills and abilities ohis or her people.

Good source control software to manage different versions of the software product.
Bug tracking software.

Well automated release and deployment processes for software.

Automated unit and corerage testing that reduces live bugs.

=A =4 =4 -4 -4 4

Lean andKanban is therefore not a substitute for good software engineering tools and practice, but
supplies information that enables a team to selfnanage. The transparencifanban boards provide
does assist softwaredevelopment teams to rapidly raise their maturity levels.

Lead time could potentially be further reduced as customers were batching work for User

Acceptance Testing (UAT), which was slowing the process before Release Ready. An investigation

of how to make UAT easier for customers could be beneficial. The other area that could possibly be

Ei POT OAA EO ET OEA O&#OUUU AOIT O AT AG j31EOE Q 2AE
logged onKanban board A: Proposed Ideas to Decomposed Engineering Re#&lgurrently not

recorded and this could be significant.

AEA AT TAADPO T £ A /EE QAdkTaktindeAie@inl A Aahbfacturify tdedsuk OA OET 1
that the rate of production meets the rate of demangdvas not used. Takt time does not work with

software or services because each unit of work is different as are the abilities of each software

developer. It would therefore be impossible to schedule production in this way. The solution for

software is to have incremental development with frequent eleases. This provides rhythm to



production and ensures a direct connection with the customer. When this is combined with the
daily stand ups, the work effort can be directed and controlled as the customer requires.

CONCLUSION

The data presented here igelt to objectively record the behaviour of this software team. No
significant bias was detected from variations in project size, project complexity, governance, team
composition, and engineering practices.

The Lean ideas of low work in progress, statistial process control, pulling work when capacity is
available, self managing teams empowered by data, daily routine of continual improvement, and
multi skilling did help to achieve the results recorded.

Lean also provided a framework that encouraged otherdmeficial improvements, such as rewriting
parts of the legacy code, developing team skilland reducing staff turnover. The quantitative and
gualitative evidence indicates that the_ean ideas do provide a remarkably effective way to manage
software projects.

The data recorded the following benefits

1 The mean lead time to deliver software to customers was improved by 37% (8.4 working
days) with a 47% gain in predictability.
Development time was reduced by 73% from a mean of 9.2 to 2.5 working days.
Predictability of delivery improved by 78% from 30.5 to 6.8 days.
Product releases increaseeight fold, which reduced both technical and market risk.
Live defects per week reported by customers fell by 24% from 2.9 to 2.2. The total number
of defects open aany one time fell by 33%showing problems were being fixed more
quickly.

1 Continual improvement was effectivewith an 81% drop in the number of working days
items were blocked.

1 High staff morale, motivation and pleasure in their work were observed.

The costs or negatives of the Lean approach are the following :

1 While capital costs were trivial there is a need for considerable space to display thkaenban
AT A ET &£ Of AOGET T AT AOAOS /| OCAT EUAOETT O xEOE
not welcome walls of Postlt notes.

1 If the organization has a heavy pladriven process with standardised corporate reporting
on projects, then this emergent approach will not fit easily. Lean handles risk by being
highly transparent, reducing WIP, breaking projectsrito small parts, and frequent
deliveries. Lean does not work well with targets, milestones, Gantt Chargnd Traffic Light
reporting methods.

9 Truly delivering value to customers will require the development team to proactively move
upstream to work with customers to define and analyse their problems and then work
downstream after release to see if business value was actually created. Organizations may
feel the IT teams are going beyond their remit.

=A =4 =4 =4



1 A self managing team can be challengings managers neé to move toward a facilitating
role which they may feel uncomfortable with. Staff may not be used to being encouraged to
identify problems or having to multi skill.
Future Developments
It is clear that there is much potential in theLean andKanban appraach to managing software
projects. It shows how the Agile approach can be improved and the quantitative behaviours of
CMMI level 4 implemented. The two areas which appear to offer the most scope for further
improvement are:
T -1TO0A 01 Al 01 IOREOCGEGHEIAG GEARTOHAI OA EO AAAAA
elapsed time in days. This may well suggest ways to further improve the process.
1 To discover how to move further upstream in the organization to ensure a total systems
view is taken so that the corect IT projects are identified in the first place.

oi
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USINGPRODUCTPORTFOLIAVIANAGEMENT TOMPROVE THE

EFFICIENCY ANIPPREDICTABILITY OF EAMS
Alan Shalloway

ABSTRACT

Product portfolio management has become an essential discipline for all development

organizations that want to achieve enterprise agility. The repeated process of selecting, sizing, and

prioritizing the work to be done ensures that their development teams are delivering the most

OAl OAAT A PpOT AGAOO AT A AT EAT AAT AT OO &I O OEA AOQOOET A
clients in the case of product companies and for internal clients in the case of ITganizations.

However, the subject of this paper is another, possibly even more important, reason: avoiding the

i OAOI T AAET C 1 £ OEA 1 OCA vtich drédify ioivedstheidefiiciehdy.i DI AT O OAA
This article will discuss: 1) how overloading teamsignificantly degrades their performance, 2)

principles that can guide the sizing of the features coming out of your product portfolio

management process, and 3) why product portfolio management is a critical component of a

transition to Agile methods.

An earlier version of this article appeared in the April 2010 edition of theAgile Journal



USINGPRODUCTPORTFOLIGMANAGEMENT TOMPROVE THEEFFICIENCY AND
PREDICTABILITY OFEAMS

EFFECTIVENESS ANEFFICIENCY

Agile organizations need to be both effectiveral efficient. Effectiveness is doing the right thing and

efficiency is doing it without wasted effort. Being inefficient, even if working on the right thing, is

like trying to pile boxes up to climb over a wall when a ladder is available. Efficiency withou

effectiveness is like quickly climbing the ladder that is placed on the wrong wall. Agile organizations

have to look both at selecting the right work for teams to do and then using appropriate methods to

get teams to do their development faster. We camink of this as a two step procesg selecting and
developing,as depicted in Figure 1$ 1 T A P OT DA Ol U h-flexible-AA Aixi6 GARRG OOEA G&
readily select what is needed (effectiveness) and development it quickly (efficiently).
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FIGURE7. THE FLOW OFSELECTEDPRODUCTSTO THEDEVELOPMENTT EAMS

Alsoillustrated in Figure 1 isthe relationship between these two parts of the development process.
Consider what happens when too many things come oof the pipeline on the left, forcing their way
into the pipeline on the right. Or what happens if these selected items are very large. In both cases,
the development pipeline jams up. To achieve flow across the entire pipeline, the organization has
to not only prioritize the proper features, but size them appropriately and only allow a certain
number to reach the teams at any one time.

INDUCINGNORK

Thanks to the spread of Leaf hinking, software development organizations are talking more and
more aboutthA 1T AAA OT OAItiE doeditogért Ad okwaedIAnday be even better not to
create it in the first place!


































































































































































