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It seems to me thatthe core processin IT thatneedsto beleaneal isthe

bagc busness modd itself Bhowboth parties negotiate and manage
projects to mutual advantage Oncethisis cracked it opensupall the
lean oppottunities in planning, developing, ingalling and maintaining
I'T systems. Withoutit these improvements are difficult to sugain.

Prof. Daniel T. Jones, Chairman, Lean Enterprise Academy

The purpose of Lean management is to speed up the ddivery of valueto
the cusomer by reduang waste Bto do more with less, ddivering a
qudity produd jus when it is needed.

Theapproach can be applied to any software project to improvethe
valueddivered to all the stakeholders. The prindples that undepin the
lean approach have been used by some to create the numerous @gileO
approaches to software development. But onehas to take care to
undestand and apply thelean prindples as they were intended. There
are many indances where partial or mis-undestanding has led people
down atangential pah that creates rather than reduces waste. While the
lean engineer has atoolboxrich in avariety of tools, no single tool is
useful for all purposes. Changeyou mug. But you have to apply
Bystems thinking&and undestand theramifications inhaent in any
OMhile thetechnical changeproposd.

wizardry available todayis Software projects onthewhole contain a great deal of waste, and
awesore, failure to manage unwanted variation. This contributes significantly to the poor

thetechnologyandthe performance of IT projectsin terms of budge, adherence to schedule,
peopleengagalin speed and predictability of ddivery. Crudally, such waste affects the
development andopeations g quess or failure of thefind ddiverable in meeting the expectationsof
continuesto undeminethe the stakeholders. While the technical wizardry available today is

averagecitizen@faithin the awesome, failure to manage the technology and the people engaged in
capabllt)_/ andbendiits of development and opeations continuesto undeminethe average
computerised systems.O citizen@ faith in the capability and benéfits of computerised systems.

The current state of practice

Many in IT bdieve tha fulfilling requirements within budge is less
important than ddivery on-time. Too often, busness users are asked to
compromise, trading fundiondity for produd qudity, or velodty for
cod. On some occasions usability is sacrificed in order to ddiver
anything at al. Andin theworse cases, projects have goneso far off the
rallstheonly solutionisto cancel them outright Thefact is, the
cugtomer wantsit al, now! Or sooneE and they want valuefor money.
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The statistics for thefirst few years of the 21% century make grim
reading:

66% of software projects fail to meet busness needs

43% of projects overrun budgeed cods
82% of projects ddivery results late
52%or less of therequired fundiondity is ddivered

K K K K K

51% of ERP implementationsare unsuccessful

¥ 40% of ERP projectsfail to achieve the benefits promised in
thar busness case within oneyear of goinglive

¥ Project managers with an average of 17 years expeaience of
software development and typically 9 years as project managers fail
on 1in 3 projects with respect to ddivery of theexpected scope on
budge, within schedule

(Souces: the Standish ChaosReport, 2003 Robbins-Gioia Suwvey of

O.somewhere between one 234 organisations2001; Conference Board Suvey of 117 organisations
third andtwo thirds of 2001;KPMG 2002;0heimpad of size andvolatility on IT project
projects, even when run by performanceO Chris Saue, Andrew Gemino, Blaize Horner Reich,
experienced project manages, Communicationsof the ACM 2007)

seem to perform below Around15%of projects are cancelled outright Thisis good.They were
expectationsO cancelled and therefore did not continueto waste resources. But till, it

seems tha 50% or more of firms can expect to write off at least onelT
project per year, with such write-offs averaging 125M Euros athough
some write-offs have cog upwardsof 200M Euros

However you look at it, thisamountsto alot of wasted resource. The
2006 Chaos Report foundtha only 35% of projects fulfilled
requirements on-time, in-budge, while Sauer, Gemino & Reich found
tha 412 experienced project managers ddivered within +/BD7% origind
budge, schedule, and scopeontwo out of every three projects. So
somewhere between onethird and two thirds of projects, even when run
by experienced project manage's, seem to peform bdow expectations

Andysis by the Standish Groupsuggests tha 41 cents of every Euro

41 cents of every Euro spent spent on software projects are wasted. Thisis bom out by our own
on software projects are b . les of ;
waged O observations Examples of waste and poor peformance observed by

SMS beween 2004and 2007indude

¥ 54%of theeffort expended on a multi-year multiple-release
outsourced development went on non-produdive work

¥ >25%of supplier effort onoutsourced projects being expended
on (roject managementOb cusomer project management effort being
expendeal in addition

¥ A cancelled strategic re-architecture programme, with losses
totalling areported £120M GBP
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¥ A supplier focused on technical methods& contractud minutia
whileignorng a Qea of discontentCamongs users

If only these examples were unusid. But they are commonplace.

Such poor performance reduces | T@& contribution to busness and
damages credibility So how do we go aboutachieving a step-changein
performance that will make areal andlasting difference?

Why do we develop software?

Software isameans notan end. It is developed and maintained for a
purpose and its value dependson what it enables the software user to do
(it iscommonto refer to what the software does asits QunaiondityQ.

Thedesired outcome of theideal software project istha:

¥ Bugnessneedsare satisfied quickly (idedlly, as soonasthey are
recognised)

¥ Resultsareddivered ontime, as predicted (stakeholders are not
Qurprised
¥ Resultsrepresent value-for-money, ddivered within budge
¥ Thesoftware does wha theuser expects
¥ Defects are few and unimportant
¥ Faults, once reported, are resolved quickly and forever
Why is this seemingly so hard to ddiver?

Onekey root cause often islack of senior management engagement. IT
is seen as a @og of doing busnessOnot a strategic enebler of growth.
Many busness |eaders seem not to undestand thetechnology that thar
busness depends upon,and (dare | say?) it isundear whether some
ClOs appreciate howto ddiver busnessvalue

Mog ClIOs don®report at Board level. Few ever did. The changeto
outsourcing I'T may have begunto bring home to CXOs theimportance
of thel T fundion and how much poorpeaformance in this area can
affect the core busness. But it continues to amaze me how willing
cugomer organisationssometimes seem to beto leave the measurement,
auditing Band effectively the management Bof the supply to the
supplier organisation! Would any organisation tolerate such a loss of
management control in other aspect of thebusness?

TheClO@jobis still seen as atechnical role rather than tha of a
busness leader or @hangeagentO Perhapsthis is one of thereasonsfor
the extraordinary number of changeinitiatives launched by many of the
FT Top 100o0rganisations By definition, when thebusnessisonits 4"
5™ or even later, changeinitiative, somethingis going wrong. In lean
management, there is only onechangeprogramme, which is continuous
and indistinguishable from busness asusud.
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O.mog software
personnd hawe never
seen software
developrrent at its best.O

Critical knowedgeon
which the organisation®
opegationsdependislos
when knowledgeable
individuals leave.

What to change

To andyse thedetail of wha needschanging in the context of IT, we
need to look at project level. People tend to assume tha performanceis
Momally distributedOThisis untrue. Thegraph of project performance
is highly skewed, with a highnumber of projects ddivering very poor
produdivity, and a small number ddivering goodprodudivity.

Project performance is highly skewed (ISBSG r8 - 1302 projects) .
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In thewords of Steve McConndl, OThe implication of this
distributionisthat mog software personnel have never seen
software development at itsbest.O

Two out of three of organisationslack an explicit improvement
programme. Such low maturity organisationsbtha is, organisationstha
lack established and well-run processes and are therefore dependent on
individual expertise Btypically also exhibit high staff turnove. Hence,
the critical knowledgeonwhich theorganisation@opeaationsdepend is
hdd by individuds andislog when those knowledgeable individuds
leave.

Example: aretail client experienced I T staff turnover rates of >23%per
annum It took 6 monthsfor anew recruit to obtain enoughexperience
to become useful (nothing was doaumented of course) Band more than
50% of new recruits left within 6 months

Example: a multi-year multi-release programme employed 65% of staff
on short-term contracts. Individuds were re-assigned every 3 mornths
and the whole management structure of the programme was reorganised
each year.
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Q.variation of upto 3
orders of magnitudein
project speed &
produdivity.. represents a
congderable oppottunity
to obtain a quick return
oninvestment.O

JIW

It isnotsurprisingin this chaotic scenario tha IT projects suffer from:

¥ Poor project management of large, complex projects

¥ Toomuch re-invention, too few standad tasks, dat-invented hereO
syndrome

¥ Home grown, ad-hocmethodsrelying onindividud expertise

¥ Inadequaely trained or inexperienced project managers

¥ Inadequae planningE poorestimatingE insufficient early de-
risking

¥ Poor scopemanagement & poa coordinaion of multiple
initiatives

¥ Poor communication between theIT groupandits cusomers

Thefollowing diagram extracted from benchmark daa collected by the
Internaiond Software Benchmarking Standads organisation (1SBSG)
shows variation of upto 3 orders of magnitudein project speed and
produdivity.

This represents a congderable oppotunity to improve and obtain a quick
return oninvestment. Theworse paformanceis, the easier it isto
improve

Productivity cf velocity log-log scale analysis of ISBSGS r8 data
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How to improve the ROI of the software process.

Given tha:
Profit = Income DExpenses
Capital Employed = Tota Assets induding cash
ProfitMargin = Profit / Sales

Return On Investment can bedefined as follows:

RODG = | Profit "
CapitalEmployed

SO

ROW6 = | Sales ., Profit
CapitalEmployed Sales

andhence

_ Sales' ProfitMargin ,,

B CapitalEmployed

100

RORo 100

That is, any increase in sales, and improvement in the Profit Margin, or a
redudionin the Capital Employed, will result in ane return on
investment.

Hence, dl software activities need to ddiver a ROl by increasing sales
(more turnove from more cugomers), redudng cogs (thereby
increasing marging), or reduang capital investment (smpler, easy-to-
use, more capable systems). Inareasing user satisfactionis good,because
it encourages more sales. Improved produd qudity isgoodbecause it
N . . reduces rework cogs and encourages more sales.
QAf a project-oriented
viewpoint istheonly one If a project-oriented viewpoint isthe only oneadopted, it can bedifficult
adoped, it can bedifficult to directly relate software development and maintenance to the value
to directly relate software ddivered to thecompany. However, by consdering the overall,
developrrent and repetitive process by which software is developed, maintained or
maintenanc to thevalue enhanced it becomes possible to andyse how each of the stepsin tha
ddivered to theconpany®  process contribute to the ddivery of vaue In essence, we need to trace
theend-to-end process for conveting ideas and raw materialsinto
cugtomer value Da techniqueknown as Qaue stream mapping®

Thestarting point for value stream mapping isto discover and
undestand wha theend user (the cusomer) means by value Thiswill
vary from organisation to organisation bfor some, qudity isall-
important; for others, it may bepredictability, or time to market. It is
rarely jug thecheapest possible option Das some early adopters of
outsourcing have foundto ther cod.
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Once vaueisddined, thevalue stream can beidentified, and broken
down into the condituent process steps This exerciseilluminaesthe
connection between the outputs of onestep of the process and theinputs
to thenext. It enables members of the project team to undestand how
theway they handle ther part of the project can impact on staff in other
pats of thevalue stream. If thevalue-creating staff are empowered to
improvethdr own processes, this enables thewhole team to work in the
mog efficient way of opeating the end-to-end process. EmpowermentO
indudes resourcing theimprovement activity (e.g. to thetuneof 10% or
1/2 day per week pe person), as well as encouraging staff to identify
and removethe causes of variation.

Management decisions shoud beinformed by feedback and accurate,
timely daa visible to al contributors. This ensures each repditive step
or sub-process ddivers @aluetto the next downstream @ustomerOTo
maximise throughputand predictability, avoid inplanned workGend
flex resources to handle bottlenecks immediately they occur. The
objective is a continuousworkflow of process stepstha add value (for
the cugomer) moving work-produds to the next step, @ulledOby
cusomer demand. Each downgream step becomes a @usomerOof the
previousone

Theaim for each critical step isto narrow therangeof outcomes while
improving the peformance. No work produd shoud be passed
downgream for further processing until it has been peer reviewed. This
avoidsthe subsequent waste of performing further work on a defective
work-produd, which otherwise would compoundthe error. Rapid
development is not achieved by passing on patially completed work-
produds, but by performing each task efficiently and effectively,
avoiding theinjection of errors, so that each @ownstreamOtask is
performed on @ooddinput and does not compourd earlier errors.

The aim for each step is to narrow the range of outcomes:

&

Quantfing Reguinsment Quantfied Requirement Quantfied Requimment
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"Countwhatis countable.
Measure whatis
measurable. Andwhatis
not measurable, make
measurable." - Galileo
Galile

Q..culture change.requires
leades...to focusthar own
behaviours on ddivering
valueandremowving the
Beven wagesCas defined
by Taichi OhnoO

JIW

If we desire avalue-stream that opeaates efficiently and effectively, we
have to undestand how each process step is peformed, and control the
qudity of theinputsit receives.

To achieve this, we need to identify thecritical sub-processes and track
thetrendsin its performance. For example:

¥ Wha isthesze of thedemand, over what peiod?
How much dday is experienced?

How long does processing each inputtake?

How much effort is required to produce each output?
Wha isthefirst-pass yield? (or % tha are defective?)
What valueis producd by each step?

K K K K K

Quantitative Management

Wha matters mug be measured. And wha mattersis (as a minimum):
size, effort, duration, defects, and codg.

Measurement daa (speed, effort, defects, & volatility of data, etc.) from
different processing steps stages, projects, or organisationscannotbe
compared unless first normalised with respect to the quantity of the
outputs (tha is, thesize).

For thelarge mgjority of software types, fundiond size (i.e. thequantity
of produd to beddivered to the cusomer) istheprimary driver of
velodty, effort, duration and cod. Produdivity, defect dengty, &
velodty are expressed best in terms of Gize per unit effortQ @efects per
unit szeQ & Gize per unit timeQrespectively.

COSMIC isthemog recently developed fundiond sizing method
(ISO/IEC 197612003)and is designed expressly to cater for the widest
rangeof software types, induding busness applications systems with
multi-layered architectures, and embedded systems. The [FPUG or Mark
Il FPA fundiond size measurement methodsmay also beused, but
these are older techniques, less well suited to measuring complex
modean software.

Eliminating Waste

There are noslver bullets. The culture hasto changeif we are to reduce
thelevels of waste to something more acceptable. Such culture change
usudly requiresleaders to lead by example Bto focusthar own
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behaviours on ddivering valueand removing the @even wastesCes
defined by Taichi Ohno:

Taichi Ohno® 1. Over-produdion ahead of demand (waste of resources) prefer
incremental development rather then thetraditiond Match &
Seven Forms of Wase queauedsoftware development life-cycle

2. Waiting for the next processing step (waste of time) Pall involved
mug focuson ddiveringin step with the agreed schedule,
badandng resources to keep on-time

3. Unnecessary trangort of materials (waste of energy & time) b
ensure a smooth work-flow, naming conventions efficient filing,
and configuration management, so that notime it log searching
for @nissing@nformation or work-produds

4. Over-processing of components (waste of resources & time) B
build work-produds tha meet the requirements, don®add
unnesessary bdls and whistles

5. Inventories greater than minimum needs (waste of space &
resources) Dassign staff to teams only when thar contributions
are needed

6. Unnecessary movement of staff (to look for parts, tools, hdp, etc)
balignthework-force aroundthe software development life-
cycle, co-locate develope's and cusomers, provide adequae work
facilities e.g. meetingroons

7. Produdion of defective components (waste of resources, energy
& time) b prevent defects being passed to downdream process
steps andyse the nature of defects and how they are injected,
changethe process to avoid defect creation

SMS has foundit a useful exercise for project teamsto sort thetasks
they dointo three categories:

8. Postively addsvalue
9. Unavoidable butaddsnovaue
10. Wastes effort or time

Recording each type on an appropriately coloured pog-it note (e.g.
green, yellow, red) then pogingthe notesin groups onto adisplay boad,
graphically illugrates tha there isroom for improvement, and suggests
where waste eliminaing can start.

Cresative and cugomer-facing staff are employed to perform specific

It makes no sense for jobs They aretrained to do these jobs and often have better technical

managesto thinkit is skills than those who find themselves in amanagerial role. It makes no

ther task to tell workers sense, therefore, for managersto think it is their task to tell workers

whatto do. what to do. They often are not qudified to micro-managethe technical
folk.
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Rather, the manager@ role in the software development value-stream is
process and performance improvement. They have theresponsbility to
remove peformance bariers and resolve issues, enabling creative,
cugomer-facing staff to dowha they are best at. Hence, it isimportant
to have an effective escaation pah, tha is well-understood by all
involved. Develope's should be encouraged to @ed bininputs they
receive from @ipgreamQif the work-produds they are asked to work
with are defect-proneor otherwise bdow the standard acceptable to
allow rapid, error-free execution of their assigned task.

To summarise:
¥ Actively sponor improvement
0 Besystematic
0 Sudain management engagement

0 Measure the outputs Bthe Qundiondity ddivereddand
the defects)

¥ Do nottolerate defects.
o fix defectsinthecycleinwhich they are identified

o0 ldentify & resolve theroot causesto prevent repesat
occurrences

¥  Monitor theratio of planned:unplanned work;
¥  Control theflow of work-produds throughthe process
¥ Beredistic Dplan to succeed, don®plan to fail
Conclusion
Software is developeal to increase profit or aid survival andinvestingin
improvements to the software process can ddiver agoodreturn.
Codsreduced --> increased profit margin
Duration shorter --> increased GalesQin the same time
Produdivity increased --> more @alesCfor same effort
Produdivity inareased --> less capital employed
Qudity beter --> more profit dueto less wasteful rework
Cusgtomer Satisfactionincreased --> more GalesO
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®erformance Results of CMMI-Based Process ImprovementQSEI 2006

Low Median High #Datapoints
I mprovement (organisationg

Cog reduced 3% 34% 87% 29
Duration reduced 2% 50% 95% 22
Produdivity inareased 11% 61% 329% 20
Qudity better 2% 48% 132% 34
(defects reduced)

Cudomer Satisfaction P4% 14% 55% 7
@ROIO 17:1 40:1 277:1 22

The Gtate of the practiceQgenerally has much opportunity to improve
The gap between thetop-performing/mature organisationsand GherestO
continues to increase. Software development cultures need to move
away from aproject focus to consdering the value stream and thevalue
ddivered from onestep to another.

If ClOs take paeformance improvement serioudy and plan to ddiver a
ROI, perhgpsbusness leaders will take technology, and ther CIO,
serioudy. With a highly computer-literate FacebookQyeneration
waiting in the wings old busness attitudes to technology will have to
change
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Grant Rule isfounde and current Managing
Director of Software Measurement Services
Ltd. With over 34 years experiencein T,
Grant is arecognised authority in usng
guantitative methodsto continuousy improve
thequdity of the software process and its
produds.

Heisin theforefront of applyinglean
engineering prindples to the software
improvement process to ddiver busness value

Grant worked with Ken Dymondto introduee the Software Engneering
Inditute@ @apability Maturity ModdGinto the UK, and hdped bring to
Europethefirst public dntrodudion to the CMMI' Qtraining. He has
contributed to structured methodsand to SO standards, and hd ped
improvetheinter-counter congstency of couning practices for IFPUG
and Mk Il Fundion Point Andysis. Heis a membe of the COSMIC
core development team.

Software Measurement Services is a specialist, independent UK consultancy working with
decision-makers in blue-chip companies and government departments to improve the results
delivered by the development of software and computer systems. Our consultants are at the
forefront of developing and supporting best practice in managing software process performance.

For more on the COSMIC-FFP method, see www.cosmicon.com and/or contact your local member
of the COSMIC International Advisory Committee, whose e-mail address is given on the @osmicO
site.
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fz izfg Software Measurement Services Ltd
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T: +44 (0) 1732 863 760 F: +44 (0) 0732 864 996

http://www.measuresw.com

sales@measuresw.com
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