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Abstract: 
For more t h  JO ycm, &am development 

pmje~fs h bcea managsd according #a w d l y  t'ivit 
q k e h ~  projwt mimagmeat mmepL. Ttnis Im p m m  to 
k ks &an sawewfk1 wiL b q m t  wsi owmns, m i s d  
d&hw d a law proportSon of syacm wem adither w e r  
d p l i d ,  or- U n d e w r n  fin ally &hwmi 
Ihring that m e  time pried or 30 years or so. dwd~pmm 
mPthods w m  nmamh6d.d p u b l i w  that premised deli- 
of q d i  sg.stmm, a c e w : a  to tad qntgsrgmts, at the lowest 
mst, d in the horted psible  the, A MW H i g m  of 
qmbr aewlopment method, claimiq signifiml s~tceew, fqr 
syslem devolo wt wojeorb wtts Wlopsd publishmi aver a r pmd of 3 yaarar, md &ved scat  aiieatiaa Smm 
dcvobpsra md clhts alike. 

AgiL W h  belo@moal, a d  the c k d y  
associated concopla d prepti= of h Prod& 
h v o ~ i ,  cnwolnw m a y  -I3 bat 8w rmly w b 
b w e  or am&M wiL m h m  hdopmesit 
proj-. Thhithd- dm clrtrsiMb rrue~ess achicWby 
t h e w . d t 8 w ~ , d w r s h e b p l a n y p & a w a f  
i m g l w  'agii sod ban' M a  which are a rqd! or 
e x k d  factom; uSwally or o l b  lo do witb m m a t  
p m h d  HR pt ioos ,  Thm am o h  M i  m b n s  
kwem a c q t e d  HR pm&m md g c d  mirtqpmt 
principles ad practices, md ~ i t a  md k menqmmw 

Mmy mmmon t h d s  d themy. priacipla and 
pmim mu b* them variu!w *- dwtlopmeat 
methds, =mi@ b w m  Q€  IF m v m  
omnhtioarrl khaviar, the 'lanaing' agaoiaion. llmrista 

pWitioners d @k and lutn mmqmmt also msider 
elma& of HR p ~ t i c a  s rnahtbnd programs, 
~ ~ i o s I  aod w a r d  pr~gmm4 imd @om- 

Thrs paper wUI discus sms af he ppd 
rn- principk tmmtitpasd -is UIe and hi 
m a n a g ~ t ~ a d a l l o ~ o n ~ ~ t s a f ' t b a  
I d $  organization', SelEdimtd &was, h d m h i p  %hs, 
value strerrm d y S j q  orgsnir*limtd a d  m- culture. 
Pmjects b h g  hwiW ns 'LpoWIedp b a d  rathea ilam 
' p m s  W wifl b props& a nw vim of projacts 
whkh ace p&mimtly l y d c  r- &mi t s c b  
cantria 

htrodudhn 
The software development project 

management approach, gmwlly known m The 

Waterfall Approach was published circa I977 - 
1979. S t m r c d  Design Lifaycle methods were 
publidwl by De Marco [I], Gme & Smon [Z] md 
Coostantine 131. A s s m i d  concepb of stmctwd 
systems methods were published by Wmier [4], 
Inaevaldsson 151 about the Jackson Structured 
Progmmhg method, and othm. The emphasis 
was on 'sauctlrred', in both programming and 
systems analysis methods. 

There has been some conhion introduced 
inta the use of the mnemonic SDLC, which was 
originally the initials of the phrase Structured 
Design Life Cycle, arising 6m the publication of 
Structured Systems Analysis methods, and 
Shrctured Prog-mming. However, over ttme its 
use became more to mean the Systems Desip 
Lifecycle, which i s  a much more aI1-encomp~ssrrrg 
term that son~ehaw implies thBt &is is the way to 
develop systemsh One interesting example of this 
carsfusion can be found in the curriculum statement 
for a subject in a university, which will remain 
unnamed. The subject is titled '15 6E Smctured 
Systems Design' yet the first wurse objective 
states'To gain a thorough u n h d i n g  of the 
Systems Develapmtmt Life Cycle'. 

Notwithstanding the huge q l o s h  in 
software deveIopmenk and the ubiquitms 
application af computer systems software to almost 
every aspect of daily life, the r e a d  af software 
deveIopment projech m a i n s  dismal. As the IT 
world moved ahead at breakneck speed, many 
orgmmtfam and developers to use these 
development methodologies published in the late 
f 970s. Evidence can lx found in s mymd of 
research papers and experience reports at 
conferences that clients p5yi1-13 for systems rarely 
get the value-for-money rhat they anticipated. 
Partly, Ehis is  due to the fact that there has twen 
some cmsiderabte codusion as to what it is hat a 
s a f k r e  project cliwt is actually buying. One thing 
u sum; it is not a product, bwwe at the start of the 
project h 6  k no produet, just an intenth to 
develop one. As well, notwithstanding the many 
sobare devdopmerrt mahds, apprmhes and 
rneWoiogks published over the last 30 years, 
many of which made rdimt attempts at impaiag 
rigour and d t y  on devel-t projects, here 
has b a n  a csnxinuing record of failed p m j e  
wasted ~~ and dissatisfied clients 

The Waterfall Approach 
The Waterfall Approach gains its name 

from the image of wtivity flow* down from one 
phase to the next, as illustrated in Figure I .  



Figure 1: The Waterfall Model 

The Waterfall (SDLC) Model 

Research undertaken by various 
organidions over the last 20 yews has indicated 
that the p a t e s t  source of errors in &livwed 
vstems is the lack of clear and complete 
requirements. This mms selfevident and 
wurprising, but is nonetheless of cgnrral 
b p a n c a .  To overcome t l i s  problem, the 
Waterfall Approach and associated 'phased' 
methodologies hwe a Requirements Def~t ion  
Phase n& the start of h e  project. Subseqwdy, 
my changes to &OM requirements am seen as 
h o p e  creep', failure to do it properly, and a risk to 
the gwd order of the project plan, 
There is some apparent attr&on to the idea of 
'getting it right up front' and thereby knowing quite 
dearly and accwably what it is that is to be 
developed The themy is thak what happens after 
this requiremmh analysis and discovery phase is 
driven by the intention to manifest hose 
requirements m the T I  system, which will be 
carefully plumed in detail, aod that plan will dictate 
the prows of the project. 

Unlbrtursately, this has rarely beun the case. 
There is mnsihbIe cficism of this approach and 
the send, p h a d  rappro&h gmerally, which is seen 
to manifest a high level of rrsk, md a danger to the 
success of projwt. The reams f ~ r  this include: 
1. Tbere is considerable m~ulty in ascertaining 

aU of the requirements at the start of the project 
Clients u s e  just m o t  tell it all, 

2. It i s  an impossible task to capture the 
requiremen& in such detail that there is no 

doubt about exactly it is that must be 
developed. 

3. By apparenfly capwing all requjremmts at the 
sttut, md 'freenng the s m a t i o n ' ,  no further 
oppabties to learn about real needs and 
requirements we wadable. % fact that project 
participms can wnd do learn significantly more 
about rqixemmb, about possible f- as 
the project p e e d q  is ignored. 

4. Having lensthy phases with 'sign o r  at the end 
of each phase, gives little oppottunity for 
feedback and the verification and validation of 
the development progress, and the correctness 
of what is being produced. This flies in the F t t  
of accepted systems theory relating to system 
feedback loops. 

5, Having tlme major QA activity at the end of the 
pacess is seen as allowing the accumulation of 
mm and the W e r  promulgation of those 
m r s  through the system, and a swc@ 
amount of rework at the end of the project. 

Om outcome of fiis F h  is that, 
instead of the project manager becoming more 

abut  the success of dm project an$ about 
the implementatiq they become bmasmgly less 
conf~dent as the number of changes requested and 
rejected grows, and the size anrl complexity of the 
systmn grows without timely and frequent 
reass- feedback mi validation. It seems that, 
often, the greatest time of anxiety and tension for 



s o h e  project managers is immsdiately More 
the system 'gws live'. 
Basically, it can be stated that the pre-plm* 
rigomsly pre-defyled project is at the patest level 
of risk of failure, from the start, and bears he seeds 
0f lb O W  d e S t r ~ ~ t i 0 I l .  

Agile & L e n  Devetopmeat 
Software development has b described 

as e 'chamdic' activity. Cbawdic refers to a ~stern 
chat blends chmteristics of chaos and order, The 
term was coined by Dee Hock [6]. Chaordic has 
dm been defmad as an adjective r e f h g  to the 
bhavior of my self-governing orwism, 
organidon or system which blends elements af 
order and chaos. Chaordic organizafion is one able 
to maintain a harmonious order-disorder balance, 
~t~ by principles of evolution; ih nature 
includes being d-organizing, self-governing, 
adaptive, and d i n e a r .  Software development 
projecb are seen to be chaordic activitieq balancing 
chaos and order with a high tolerance tbr mrs as 
an opportuniv to learn and develop. This is actually 
a quote draw11 froth Rubinskin & Firstenberg [7] 
who appJy it organizations 'alive with the ideas and 
commitment of its people'. 

Such .an activiv as s~ftware devdopment 
thefare carmot he controlled and managed rss 
being process-oriented. It defies the imposition of 
'process'. The b d j t i d  sofhvare project 
management rnbthods have tried to achieve this, but 
bave substantially failed, All attempts at eradicating 
uncertainty and '&aos' by the impit ion of 
overwhelming 'order' Rave been unsuccassfid, in 
the main and am h d m e n h l l y  misguided and 
impradical. b e  fun-tal 'Law of Nahm' is 
that the future is, and will always be, uncertain. 
Events evsn ttrmomw and be planned with 
IW? c d Q ,  and events that, are plannd to 
h a p p  in a certain way, at a cmhh the ,  with a 
ce- outcome, a year or two years from now are 
so uncertain as to be nonsensical to try. 

A 'new' approach to software systems 
davelopmmt has been suggested, knawn as 'Agile 
Software Development'. Agile software 
development methods have actually been around for 
20 years or mare, albeit under different @se, but 
have received scant attention fram an industry that 
has kw set on cammandmg and  trollk kg the 
h a t e  pxodwt developmernt activity, 
mtwiWmding that this im clearly flown in the 
f ~ e  of process theory. A 'chaordic' activity defies 
'prwms' and 'command and coatrof' management. 
It is noka p m s s .  S d b a r e  development can better 

be d~mibed as a learning-bas4 w knowlkdge- 
based, activity. 

?k primary 'resource' in software systems 
development is 'the people'. It is a l l  about 'tk 
people', McConndl [a] suggests 4 dimensions of 
system development: People, Tools, Proccsq and 
Praduct. A development activity is done by 
PEOPLE (for PEOPLE), using development 
TOOLS, while foll6wmg a PROCESS, to pduce  a 
PRODUCT. McConnell states (at page 12) 'we nav 
know with cerfaiq thaf peopleware i.~suw k v e  
mom impact om slrfhuaw pmduetivip a d  sofiam 
qtl~Iity ~ h u ~  my ofherJactol: And at pwe 13 'ti is 
now C Q J S C ~ ~  clear ihar any arganienfivn ~Iscrfk 
serious abottl impmving pmductivily should lcwk 
jrsl lo the pop tewm issues of mdiwlion, 
ternwork, and staff seleawn anti rrafning. O b r  
si&cant authors in the information systems field 
have discussed the significance and relevance of 
'people' h the development process (we Demma 
& Lister 191, Constantine [lo], Plauger [I  I]. 
Looking outside the information systems field to 
the btlsiness management literahre, we can see 
suggestions and assertions about 'people' and 
"pople management' that we extremely apt to the 
soflwm deve1opmmt situatbn Champy [ 121 stam 
'... YPU cannot have Q culture of obedience fo 
chins of command and the job slot. I! jmt won 'I 
wwk' and '... enabling h a p . ) ;  m&sip+ng work 
so that people can exemhe their skills and 
capabilities to the Jullest exterpf p w i b  fe - then 
stepping back a d  letting it happen. ' We can also 
see 'Mainmining a qru111jItd I S  wor&rce ha,$ been 
i d m t ~ e d  as one of fh top lea concern of IS 
w e u I i v e ~  tvcettfly (md simihr him ~ s o u m  
&sues were amfig top concerns in prior key issue 
$ t ~ d k s  over the k L c /  ma decades 1(/3j. 

This is not, however, a mcmt surge of 
opinion aborrt the 'people' aspect sf systems 
development, As far back as 1988 it was sta ted  that 
the IS practitioner needs skills in the following 
a m :  Technical Skills, Human Resource Skills, 
Business Knowledge, and Transitional Skills. It is 
this latter sklll that holds particular inwest. To 
cruote the publication, Tmmifionai skills we 
deemed necessary kcasr,~e system pmfess tomb 
face dmslic changes, bmught about by busirrars 
changes and more flmjbje and easy-to-use 
~eckhOlog~~' and Tmnsitiond training wi l l  
emphasize ~mderstandittg and effecf lwly &ding 
with chanp, migmting ra mw ~echttologies, 
leamitzg to work closely wiih people in other asem 
of t k ~  cornparry, u & r ~ ~ u d n g  clrganizatioml 
bekavior, and bmdeni* r e h c a l  knowledge' 
(141. Urq- 1151 mcl& that 'Given the 
&urnenled failuw of pmjecb and evidence of 
commmication problems in the sa@ore definition 



stage, ... s m n @ h ~ l n g  developers ' personal skiIIs 
wmld make ar l a  as Q wbuuble contribtrtion m 
project sucws as the adoption ~f system 
dmi~pmettr mefhudologies ! (Originally cited in 
bloriea 8c Scbidenberg [I  6 1). 

Since the m l y  1880's there have been 
many & papers and d c l e s  published at 
conferenas and in journals about software 
development methods h t  have hen seem as more 

to a 'peuple oriented, chaordic' 
activiv; spifically in this mnt& snfbare 
development. Methods such as Software 
Prototyping (Nauman & Jenkins [17], 
Bemelrnans[l8], Bud& & Kuhf enkamp [I 9]),  
Evolutionary System (Hawg.trod PO], Rapid 
Development (Martin 121 I), md of caurbe Rapid 
Applications Development ~cConniP;Il opcit [8J)), 
It can be said that many of these development 
approaches have convwgd into what is now 
called Agile System Dsvelupmat (Agile Alliance 
[22]) and this 'movemmt ' has spawned a number of 
methods and approaches that am basi~dy itmtive, 
d p t i v e  and ompirid in n w  much better suitad 
to software dewIopment, if seen as a c b d c ,  
1- and howledgebased activity, undertaken 
by gxmple, Popular agile methods includeEV0 
(w.d~.nu-nrmlEvophncl) ,  
Errtreme Progmmming ( w w w . x w o m m m g g , c ~ ~  
S c n r ( w w w . *  

~ r y ~ ( a l r s t a r r . - k ~ - ~ i n ~ - *  
. . I met 

hdoloaias main foyer), 
Feature Driven Dsvelaptloeat, 
{ ~ m f s ~ s d r ' m d e ~ e I ~ ~ m m t t c o m /  Dynamic 
System Development M e h d  (PSDM) 
(m,Mm.or&, L e a  kftwm hve lopent  
Iwww.m-ggmdieeki wd) 
A@o Unified Rocmi 
C m d v a o f a . d  
uni&dm~:o&&NP. html). 

Agile atvetapmat 
The A@e Manifesto [23] states the 

essential pi- principles of agile methods. These 
am dabomd up9n, aid their implications .we 
focused by a number of authors. E v a  [214] 
suggests that the ussmtial diEermce btwteh the 
tditioasl apgmadw t~ systems bvdo;pmmt md 
tba agde approdm is ttrs difference IxWiml 
planned itmti. on and the u n p l d  rework so 
common in watmfdl-b& v j e & -  With he 
traditional appm& dlmmw to to prescribed 
saRware m s  is considad the major 
determinant of ~wwss. Witb the' agile app~~#:h,  
*tatin toward &king the &-goal - Yvmkiw 
d w x e  - is the major famr h mmes% This table, 
bbl b?Il BVWS (.0p,&) B- 
+mn%ms& between fhesr m u h b &  rb- 
&$PM#&$~ ' 

Welcome Change 
If there is one guiding principle of agile 

development, it is 'Welcome Change'. This implies 
the acceptance of the fa t  that requirements in detail 
cannot properly, comprehensivdy or accurately be 
defined at the beginning of the project (the 'Big 

k g '  approach, or the Big Design Up 
Front (BDUF) approach [25,26]), and are almost 
certainly subject to change in extended period 
projects. Highsmith [27], in Om [28]) states that 
'By  he tjme a three-year project deihtem its f i r s f  
worhng verstom, many of the usem have forgnrtsn 
what they agreed on in year one or have moved on 
so r h  rhs people who have to work with the sysfetn 
b e  little or no idea whd if was deveIo@for' Ha 

furlher suggests tbat ' f a  project rakes three pars 
to implement. yvrr can be SUM that lhe requimmnts 
will be at least two years owi of dale by the time it 
#me5 in10 existence. 

Spcific defmit;oas of agile development 
have k e n  attempted by Mahanfi I291 as 'a 
depmre fmm plan-dPven ~adltional appruach, 
where zhe fmbtr 1's m genemting wn'y wleuses of 
working sofiwam using mldabowtive techniques, 
cude refoulo~ing, am' on-site cwstutner 
tswolvemenc : Anxi Melnik and Maurer (301 as 
'human centric bodies ofpm~~ioRs and gui&/ines 
for blrilding w b l e  software in unpredictable, 
higldywlatile environments '. Software 
development projects are considered to be an 
unpredictable and h&dy volatile emmmmmt. 



For the purpose of this discussicmn, a 
definition of Agde and Lean development is 'A  
S ~ ~ W U I V  &wlopmeni method is sold 10 be an 
s@am iikvelaprnent m e f M  when a mexhd Is 
people foc~erri, communica~it)m-urienied, J&iMe 
(rerl& lo adapt fu expcced or ~ n a p c l e d  chnge 
a! any t im),  $ p e e 4  (encoumges mpfd and jxwafive 
d ~ l o p e n r  of the pmduct ih small twieases), Iem 
focu9m on shorieniw tfmefrumtr and c0.g a d  
tmpmved quality), mpo~~~ive  (reacts appropria~cl~! 
lo mpectd a d  uneqxc~ed chunga), und learning 
G ~ O C I I S ~ ~  on Improvemati during and aflw prodm 
deyt!l~prnm$ ' [3 1 1 

SO, for a software development a t f i t y  to 
be agile, it should mmpass practices that can be 
variously described 8s: 

Pzople Focused: (1) CoUababv~: oollaboratim 
betwean developm and clients is cadmaus and 
contind, (2) %lf-Qq@ukhg armd Self-Managing 
T m s :  Signifiwnt responsibility is handed to the 
tern enembrs, r& than the Project Mmager* 
to decide w EbR wo& m he done in the next 
itembn. 

+ bpiricd and A&ptiv&: Project management 
pmcbs  that have b n  published to support 
'&t Mopmenr"tims we described as 
'fmpaical', ' W v e ' ,  L e ~ ~ l ~ t i m a r y '  or 
'&enti& raw than 'prescriptive', or 'p 

Iter&ve: Development is achieved &rough a 
series of shm itmations each of which prod- a 
-bIe cnbmment to the y h .  

+ hcwnmtd: Development is achieved through a 
series of dal imd bmmm to the system, eaqb 
of which produces a Mly &vdoped, fully ksttd 
and cdfied extra feature or wmponmt of the 
sy-. 

* E ~ ~ :  dm system grows m s k ,  tbe 
rcquhaents in &mil are c r m ~ u s I y  
diswv&vd, and am continually mlvbg durrng 
thu dsYedopm& period 
Emwgmk the whole d tb eihm is greab  than 
the pWs- l?m &mcWistics of the s y m  merge 
&s partspar& added. 
JW-&Time Requir- Elicitation: 
&@ream& are stated ia detail 'just in time' to 
hdop &an, h the W o n  in which those 
rcquimmm Wabien@mW. 

~FCn(1w1edge-~ Mdclpment activity is 
~~ lrptm tb b w l ~ l e ,  sdf- 
rnmghg m m k s  d tbe m, with continual 

knarvladge s h m g  abut "the product. the 
technology and the progress of the project. 

Scrwa agile method emphasises project 
tmmparatcy, continual cotnmmiation and 
mlhhati~n between project partners. The Scrum 
method is iIlus@ated in Figure 2 (from 
~w.~ntrolchaos.com) 

The Scfilm methd depends on a Product 
Backlog that is a prioritized list of all the 
requirements as they are known and uodemtmd at 
any given time. There is no -tation of a 
comp1ete and comp-ive list. There is an 
expctation of change, bowever. The Swum project 
stats with w l y s e  meetings b t w m  all phym to 
elabrate the PTaduct Backtog rrs much as is 
possible at that mly time in the project. The project 
pmcds in a serias of short i&&m dled 
Sprints in this method. 

Sprints can be as short as a week$ and as 
1mg as a month. Shorter sprints are s u g g d  to 
keep the prajgt highly visible to all players, and 
then maintain a rapid and constant output of useable 
components. (The diagram suggests a 30 day sprint, 
but there is a preference for a weekly sprint). At the 
start of each sprint a 111 hsm me&* lakes place, 
and teain members volunteer for t&s as skated on 
the Project Backlog - the h i i a g  priority mks 
being taken fmt. 

To maintain project impetusJ aed high 
transparency and visibility, there is a fomd Daily 
S m m ,  or Daily Stadup M b g ,  w h m  all 
members of the development team sham their day's 
experience. Tbis is not a 'report to the Project 
Manager' m&g, but a collaborative, knowledge 



sharing, help-seeking (where newwary1 meeting. It 
is intended to not last more than I 5-20 m i m ,  but 
is essential to keep all developers 'in the loophand 
fully aware of the project activity. 

At the and of each sprint, the completed 
outcomes of h e  sprint are h o n s m d  to the 
client, md if possible released into the production 
envirmant . 

The Bnefds qf Item five Dwdaprttent 
Agile m e t .  are essentidly iterative arrd 

incremmtal. Rceommmded practics is that 
iterations be no longer t h  4 weeks, with many 
practitioners tending to agree Qn 1 week iteralions. 
Iterative &velqnnmt has a number of advantages: 

Fxeqmt opportunities to validate and 
verify requirements, 
Frequent opportunities to lam and share 
knowledge. Iterative deve lopat  assists in 
the education and learning process. In the 
traditional approach there is little 
spporhrnily to learn abut real 
requirements, beyond the fist major 
Andy* phase. 
There is always a clear &adline a short 
time in the fume, A constant and ~onsistent 
ltvd of effort is encouraged in this way. 

The progress of the project is always M y  
visible to all concerned 
ConfTdmce built in the client about the 
development teams ability to perform and 
deliver 
Detailad requirements are dwya 'fresh' 
(Just-in-Time Analysis). 
Agile practice requires c~ntu~wd focus on 
selectsd components during a Sprint . . . no 
task swappwg and disruption of team 
activity h m  'special requesb' or demands 
during t h ~  Sprint 
Team 'vdocity' or rythm (also dld 'takt 
time') can h atabkhed, and find 
deadlines cantinually known. AgJe 
approaches an be sometimes described as 
d d l  ine &vm, or budget driven 
This means that d e n  the time or cost 
budget is m h d ,  dl that m a i n s  are low 
value mquiremmts, 
Maximum wastage on failed development 
is maybe 2 week% or 30 days maximum. 
Risks can b identified early, and 
immediate aktion taka  Fail early, rather 

than later. 
In an ail% iterative development activity, 
requirements of m e s t  business value are 
delivered first. 

Lt?#n S o m e  Ve~eiopmmt 
Alongside 'Agile Development' there has 

evolved another view of systems development 
kngwn now as Lean Software Development. 
L m  Software Development has grown out of the 
Lean Product Development thinking ma& famous 
by the Toyota Company. This approach became 
known as The Tagrota Way, and had assisted in the 
Toyota Motor Company becoming the most 
eficien4 most profitable and most clual ity 
mnscious rnanufticmr of matw vehicles in the 
world, Of primary importance to us nn our thinking 
about software dwelopment is the concept of 
'waste' in our activities Lean 'thinkers' are 
continually and aggressively identifying and 
eradi~ating waste in prcrcessm. 

Value Stream Analysis 
A central hem in Lean W i n g  is the idea 

and activity of Value Stream Andy&. In simplest 
t m q  this is the inspwtjan of every step in a 
process, idmtifyhg exactly what adds value to the 
era$ psathct, amd what does not. What does not add 
value to the end product may be euphemistically 
termed 'admini$mtive overhead', but in reality it is 
' w s ~ ' .  &SU@~Y ssmt *my CaMld h 
avaided, but in the main., it is ' w m '  that makes a 
p r ~ g  inefficient and at least f l l y  ineffective. 
It is suggested that any 'eofhvart prwuss 
hprovmeot' initibve that &s not subject 
p r m s  to Value Stream Amdysis will 
fundemrknta~lp fail to produce any 'impmmmt', 
An i&m of a devdop~llent p m a s  as usd by a 
deveIapment team may meal many aspects of 
' w m ' .  For example* when one hdqxr is 
r e s m i s  fnr d Muring an Entiv, and 
ohen passes dl the ~ r n ~ c w 1  to moth- 
developer to dw&n the dambase We, who may then 
in turn pass some doctwmtation to a third Wdqm 
to cmte  the interactive processing meem, there is a 
iat of wasted knowlrd~~e b, and or lot of wasted 
time, This is b e m ~  the ZJd developer must 1- 
what the fmt developer k n o w  (chw 
duplicortmg the effort) and may irr fact not lam as 
much as the first hdaper (M losing knowledge, 
which was hard-won by the first devdspler, Every 
t i r n e ~ m i s a h m d - o f F f f m ~ n e ~ t o ~  
hem is m&imq and ' w t e '  knplied in that 
actitsn, 



h w e ~ a l o t o f t h t l e d y z i n g m d  
recording mpkments at the start of a project (as is 
requad in The W W I  Approach to &dopent) 
the reality is that m&mg wa 5Ph of those 
requirements will change. We b e  therefare spent 
50% of that ihe on wasted &art, and must W v e r  
h e  'same' requiremarts agam {actually discwering the 
difperent r e q u i m t s ) .  If we mist in developing 
accwdrngtothewiginalspc~~~we~fehdity  
wading valuable development time and &Tort, bacause 
e i ~ ~ U s e r w i t l  rejectthmefeaturesofthenew 
sy~an,arsd!orwewiUhavetothrowWawsry~ 
write some d d k m t  E h  way it is a. waste 
af t h e .  

Having mprjmnents sitting on the shelf far 
mor& or even years waiting to be develqxd is a 
waste. Having software sitting around waibng for 
summa to check it and test it, is a waste. Writing 
software that users really don't want m need is a 
waste. Hdtng  off partidy completed spwificatians 
and m i e  to another devdbper, or tester, is a waste. 
Waiting for the user to review the deliverrsd software 
and give w Fadback is a waste. Waiting for the QA 
merit to do on ow software is a w&e. 
A n o t h e r i m p o r t a n t ~ a f 4 w & e ' i n t ! x W ~ d i ,  
p W  appro& is the hding  off of the q s  of 
& p h a s e t ~ t Z r e ~ i a l ' i a c t ~ ~ ~ i n d W Q w p h a s e . ~  
B u s h  Analysts a d  Systems Analysts r w b l e  
for h e  production d a d y  large and complex 
R e q W m  bent hruPd it off to the specialist 
daignm, who must sperad sign~hnt time laming 
WW the p m v h  actars d m  know. Then the 
d e s ~ h a v i n g & k i r ~ ~ e n ~ h a n d  

it off to the devetopars, who must in their tCgTl Jem 
W h a t h ~ ~ ~ ~ k m r w ,  
There are so many potential 'wastes' that can be 
identified in a systems development project. A 
waste is Mmed as some time expended, or some 
activity undertaken, or some code produced, that 
does not erdd vdue to the product. Admuustrativc 
overheads are often identified as waste, for 
example, becaw they add nothing to the finished 
product, 

Lean software &vc3lopment h u  k e n  
written about in two books spcific to tlas topic 
(Foppendieck & Poppend~eck (321. [331, ZH tho% 
books, a set of Software Development Wastes was 
described, derived from the 7 Wastes of 
Manufacturing which were originally specified by 
Shigeo S h g o  [341, m e  of the masterminds of the 
Toyota Prdwtion System The Toyota Production 
System is dexribd and discussed at length as The 
Toyota Way in a book on the subject [3S]. The 
transition of the 7 Wastes of Mrnuf~turing into the 
7 Wastes of Software Development was made in tha 
first bodc on Lean Software Development, and 
revised somawhat in the second book. For 
completmtss I include b t h  tables here. 

It is not my inteatian to include a W e  of 
Lean Product helopmefit M Lean Software. 
Development here. There are many books published 
and many orpanimtions in existence what are 
informative about 'lean'. But to make the point 
abut Lean Software Development, i will discuss 
some d the aspects of Waste directly from the 
Poppendiak's books, as 

The M U  of C1oncwrmt Pt?rcqtiolz 
In their book 71te Minding Organisation, 

Rubinstein and Firstenkg &scribe what they term 

The 7 Wastes of 
Manu f d r i n  g 

Inventory 

Exm Precessing 

Overproduction 
Transportation 
Waiting 

Motion 

Rfects 

The Model of Conctdrrent Pemepti~n. This 
describes most elaquently the characteristics of 
participant b v i o r  in chaordic systems, 1 would 

The 7 Wa- of 
Software Development 
(from the first book) 

Partially Dona Work 
Extra Processes 
Extra Features 

Task Switching 

Waiting 
Motion 
Defwts 

The 7 Wastes of 
Sohare Development 
(fmm the second book) 

Partially Done Work 
Relearning 

Extra Feahires 

Hand Offs 
Delays 

Task Switchtng 
Defects 



suggest (dthougb the autbars do not themselves 
make this etssociation). Their discussion suggests 
that the Model af C o n c m E  Pemption krove.~ rrs 
frem qrrestfm to anwea, fm diltaqpl 
p i  1 ~ *mw~enI  permpatm, fmm 
indivi&af creatiw'iy to fern ImplcmWu1ion, j h m  
ubstracr t M n g  to comrete action, from quick 
exprimmtutiafl ra qwiify resldtq fmm &IjBmls 
chaos to emeqpnt order'. They sug~esi that 'chaos 
sirnuEd be delikmtely cmuted ap Jr0~1t'. By this 
b y  b i d y  msan tMt the situation be thrown 
open to participation and discussion by dl 
intatsled stakeholders, and a rich mix of view, 
opinim suggestionsr mpestislp: and idas h 
mused, thus crating a 'chtic' situation from 
which order will emerge. '@estiom md to he 
aaised fim & outsel. Wkfi  p u  out wfth 
divergent @~esiiom, yoar will end ip wirh 
canve)phi answers, When you sl#H mf with chm, 
you will snci up with or&. 7'his is fmp~fe~*abh tu 
rhe seemrio where ewtyom cmstrs fhmirgk a 
seemingly slsrscburad and ardedy projecl nnd the 
s d  result is chaos'. This last pbwe seems to 
almost pdff i t fy describe the trditional phased 
~ W W Q  d6dopment: &pproaches whera e v q  

Figure 4 D ~ F i M o a .  of Sahara  Systent Prsject Outc&na 

&ort is m d q  by the creation of a detailed and 
'frozen' requirements specification, and a detailed 
plan that is rigorously held to, to have 'a slmcrured 
and o&r!y projeci '. Research has shown that the 
end result of such an approach seems too o h  to 
end in cham, ehaaer i zsd  by disappointment, 
rejection and d m 1  to use the resultant system. 
Figure 4 shaws the dis~bution of saftware system 
project outcomes, (Unfortunately the source for this 
data has been lost). 

This data is &owledged as having come 
from one particular source, but othw research 
projects have arrived at similar conclusions, but 
with different percentages. 
These outccrmes, wh~ch show that only 2% of 
systems w m  used as delivered (and presumably as 
origjndly specified, but this is not stated), and 28% 
of systems that were paid for but were never 
delivered, and 47% of delivered systems were never 
tEged, clearly indicates a descent urto chaos. 
Assuming that thw systems were developed using 
a traditi~d phased approach, which is nut an 
unreasonable assumption, we can see relevance and 
c a m m e s s  of the situation of 'swmingly srrtre~lrred 
and orderly pmjec~ ' where the 'end re.~arlr is chaos : 

Examples of highly sw.cessfuI projects that 
seem to be well demibd by the Model of 
Concurrent Perception include the development by 
the Boeing Cocporation af the 777 airliner, .and the 
development of the Lem 1~1xw-y motor vehicl t by 
the Toyota Cclmpwy. 
Described by Poppmdieck [33], ths developmsnt of 
the 777 airliner &d the following project 
characteristics: 

A totally new aim& design 
High I6vd of oollabomtion with the 

customer 
Tight development bel ine 

Ront cause of delays and problems iri 
previous design activities identified and 
analyzed: 

Q People not working together, 
o No culture of Jookrng far problems 

-leave it PA at the 4 of ?he lme, 
o Lack of prompt and e f f b e  

wmmmioatim between developers 



o E s s d l y  People Problems 
The project manager ' C M D I B ~  mope t k n  

200 desiebuitd teams wifh members fmm design, 
munufuctttrin~ supp1i~r.s a d  ctmaarler aidirres - 
wryone from pilots tu baggage hnd1em '. AU 
project teams and members were urged to 'shore 
early und share a&n '. The project scenario behg 
painted here is clearly the ' . . . sfaH otd wlrh chos ' 
s l b t  ion, which in his caw resulted in the creation 
of a highly s u c c ~ s r l  airliner which is clearly the 
manifestation of 'you wilr end up with order' themy 
of the Model of Concurrent hrcbption. 

In the development of the Lexus motor 
vehicle, as described in Liker (351 it is stated that 
'(in vehicle design) E#eciiwnas starts wirh what is 
pvplrlarb being call& r Ae $zqv fint-efid ". The 
project leader stated "23e end result was noi just my 
florf alme, but all the people alarog  he wny who 
uriginalJy o w e d  what I was doj~tg, uand who all 
came am11d and HWIE able to achieve all these 
largeis rhat I h d  ser in rhe Jrd place : It IS a w I1 
known fact that the Lexus motor vehicle quickly 
became a v a y  popular ma& in he marketplace. 
Analysis of his situation aUaws us to suggsst hat  
the various aspects of the Model of Concurrent 
Paceptim were c l d y  able to be w m  h e .  
'Quesiions m d  fa br rrrfsed Jwm rhe ottlstrt'; 
indeed many questim wem r a i d  about design 
issues, even about the need for the model. 'When 
yau start oui with diveqgenl gussriom, you will end 
up with convergent crawem ' was demonstrated by 
tke perJple 'who all came d' and achieved the 
design targets. 'WIefi s w  o#t w ilk chaos, fusr 
wtil end up with o d r  ', or, to be a little whimsical 
b, &y ended up with many orders, making the 
h u s  a highly succesful product. 

The Laming Organization 
Elsewhere we a n  ga to the literature a b u t  

a management discipline: outside IS and Computer 
aience to seek insight into ttxe be$ way to develop 
m f h r e  systam. In this case, to view the software 
development function in terms of bang a h&g 
or-on. 
The concept and practice of the learning 
ocgani&cm is amply discussed in Senge, in his 
b k  entifllad 'Tha: PiWl Discipline - The M & 
Practice of the laming Organi-on 1361. Peter 
b k e r  M I  a learning organization being 
nemuy b e w m  'Ti+@ firmf/un of the .vmie@ trf 
~ k m p j l a l i s t  ownisattons ... i . ~  fo put bowledge 
la work .., ii I)RMS$ be ~ p n i s e d  for consmni 
change '. 

The Core Capabilities of a Learning 
Organhtiwn arc s u m m h d  as (1)  Creative 
orientation, (2) Generative discussion, and (3) 
Systems perspective jMaani & Cavanzg 1371 at 
pl38.). These concepts are elaborated te mean: 

Creative orientation: The SQLW of a genuine 
desire to excel. ., The some of an intrinsic 
motivation and drive to achieve . . . favors the 
cornmm goad over prsond gains, 
Generative discussian: A deep and meaningful 
dialogue to create unity of t h o ~ ~ h t  and action 
Systems pspective: fhe ability to sm things 
blisticd!~ by understandin8 the connectedness 
Between parts. 

Although S e q e  published nine years 
bdwe Rubiikin & Fitenberg ([7b op.cit.) it is 
interesting to see the many similarities between 
their discussion. In discussing Team Learning, 
Senge states (at p.236) 'team learning Far)  he 
m8d fo think insighvwllp about complex issues , ,. fa 
lap the porenfiul of many mhdf '. Other statements 
about team learning include :.. team leurning 
irrvoI~ws mastering ]he praclice.~ of diulugue and 
dilectissian ... /hem is a J i e  and creative 
wpdoraion qf co~~pIcx and .eubtie i s f i ~ e . ~  .. . '. 
This implies, it is  suggested, the chaos that is 
p ~ t  in the m i p a n t  behaviour m&lld by the 
Madel of C e  Pempriwl, and then the 
l d n g  team mvergcs on tbe orda that i s  the 
hoped for outcome of 'di~leqpnt percepri~lns 
convergent pemprions '. 

Similarly, when Maani & Cavma 1371, 
op.cit. m f ~  to 'Gmcm~ive d f s w i o n :  A deep and 
meanin@ dialogtie to create wily of thought and 
aclivn', we can rasonetbly interpret &e ' d e q  und 
meaningft~i dfaIogm ' to be the chaos and the 
'create miry of ~hough~ a d  action ' to be the 
emergence of order, dl of which seems d y  
deft& by the Model of Canautrent Percaptian. 

It's the People 
So what k s  this tell w about mfhvare 

projects? In fact a new p d b  for sofhvzire 
system development projects is being elucidated 
here; that is, the cbrdic ,  Model of Commerrt 
Pwception, where 'people* are the central faus, the 
mbal players,, So, first and form- it is the 
popSe involved, and the way in which they cnn and 
will behave, interact aad cmpmk that dmmds 
attention Software dmelopers work in that 
e n h e a  that has been described here as 
&ordicp or, stated another way, in +Jch the mtem 
o p d e s m r t b e d p o f c h a ~ ~ + c a n t i a u a l y  
camfwgingonoda T h e ~ O q m m h ~ n i s  



an apt description or exemplar of that activity. 
Deve1qing software is essentially a creative activity. 
However, to maintain creativity and mtkd 
improvement, the system wntuwally attempts to 
diverge back to chaos, and again subsequmtiy 
-verges on order, as a continuing cycb. 
Reference bas h e n  made, previously, to the 
importance of the people in the activity (see 
CRamw 1121). This view is reinford by, for 
example, Senge [36], quoting Kazuo Znamori, 
founder and president. of Ky ocera, a world's leading 
company in advanced ceramics technolw. 
"whefher fl Is research a d  deueIoprne~?t, company 
mn~gemetrf, or any orher asyecr uf lhe btcsiness, 
lhs acliveJome is '>eople". .. , 

For the HR depment, it is incumbent on 
them to understand and support this cycle of 
creativity, chaos md convergence on order by 
hung &e right people. It can no longer be blemted 
to hire highly teGhnical people who are incapable of 
the "Hutnm R e m u m  Skills, Business Knowledge. 
Transitional Skills' that were ~ f w r s d  to so long agg 
in urquhalt [l5]. 

For the 1S function, for its management the 
softwar€ development activities, they must 
understand that 'wmmand and control' 
management style is fdmentally irrelevant, 
unsuccmsfid and men damaging to the software 
&velopmmt activity, given &s essential 'chaordsc' 
nature. For the developers themselves, they must be 
able and w i l b  to demonstrate the essential 
characteristics m d e d  in such a "chaotic' activity, 
such as ability to cooperate, abiIity to collabomk, 
willhpesa to self-manage, self-discipline and a 

l e d  of goal-swking, to achieve the 
convagence onto order ebat is inherent ig the 
success of such projecb. 

Thtm are Lessons to be Ieamed by 
universities a d  colleges here as well. To put it 
simplistically, I suggest that Computer Science 
mwsss cease teaching compiler design and allow 
their students to study The Toyota Way of product 
development. It is certainly about time courses in 
s o h  project management discarded their roots 
in civil engineering project manqmenk, and 
adopted the theories and principles of lean product 
deveIopment, and the p1pctim of 'agile project 
management'. Hwwer, without an undersmdi 
of the true essmial nature of such this is 
unlikely to occur, 

An anecdote is germane hem, 1 believe. 
hmg a, study tour of universities in Thailand 
(mprtcd in Morien [38], [39]) a young Thai 
academic h a m  to me a website generator 

that he had developd. As I had had a long-standing 
interest in such berdopment tools, 1 viewed this 
software product with considerable interest; and 
was hghly impressed with it. I asked this young 
academic the following questions, and received the 
following answers; Q: How Enng did this take you 
to develop? (A; 5 y m ) .  Q: Did you know e x d y ,  
at the start, what you would develop, and write a 
detailed statement of requirements and features at 
that time? (A: No, of course not, I d y  hnd a good 
id- but 1 d~dn't h o w  then exacdy what I would 
indude). Q: Did you learn more and more about 
what you wanted to include in the prduct, as you 
proceeded with the developtnent? (A: Yes, every 
time I did my developmat, I learned more a4out 
what I wmtud). Q: Did you create a detailed plan, at 
the start, wing prhap Microsoft Project to create a 
Gantt Chart? (A: No, that would have been 
impossible and useless myway). My final rejoinder 
to him was 'Well why do you teach your students 
the Waterfall, p h d  approach to srvftware 
development, when y w have just dentomrated 
clearly to y c m l f  that it is not practical or WuI? 
(A: slightly embarrassed silence), 

Conclusisn 
Saffware development is an activity' that 

d&es 'command and control' management styles, 
and rigorously pre-planned project activity. 
Referem to other disciplines in the arm of product 
development, lean thinking, and a r g a n k t i d  and 
human behavior in groups provides us with a 
substantially better model of systems developmant 
that the mditiand IS project management 
liter-. 

The best of tfiw models is, it is suggested, 
the Mdd of Concurrent Perception, which can be 
applied to many famous prduct development 
projecb, at least in retrospect. The software 
development modal ehat best fallows these 
principles is what an now termed 'agile 
dcvelqmant' approaches, which are setm as the 
successors of software development methods that 
have been researched and published since the early 
803, and which have substantially ken mbsmed 
into the agile development model. 

Tbe substantial history of 'f2lilm' in 
sof€ware projects, with a price tag of l i t d t y  
billions of dallats, makes ~t ~ m b e n t  upon various 
function areas of organbations b &owledge thiq 
and to seek b b r  ways of dwelofbment, and m e  

- sdtable penomel to do it. HR and IS n d  to see 
this common vision, and educators need te change 
the co-t of their Mculum to allow students to 



discover and l a m  &ow the 'alternatives', which 
are fast becoming mainseeam, leading educators by 
a lmy way. 
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