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Introduction

The Architecture, Engineering, Construction and Facilities MgA&gafmdustryis almost
certainly the orflynctionaHgriticaland highly regulatedjustry that builds its protsteon the
production lin€his is mostly still datout the bengbdf digitainodelingyrototyping asdnulations

as many peeandustriehave done (think of the car and aerospace industries for Bxample)
consequencesf working witht such modelare apparenat times painfulty, anyone who has
financed, built, owned, designed or operatedfbpidtoenvironmefanysize ofunction

Other major industrtesmvequickly recognized the immense poegerstiictingndtesting a virtual

prototype of thpioductiesignshrougtdigitatechniquesefored g o i nTgisélpir wé @t y pi ng b
hasrequird an immenseamount oéffortby these industries to get theit@gpttheyet allowetheir

services and productberepeatedlgielivered to clients with dependable jomafigandcost.In so

many industries, #iglity to manage and controkcagaisingly compéep r o d u c t odlifetyéler o u g h o
is dependent on highly systemized processfisianigs acquirgtrougluigital technology

Background

The unique character of the AEC/FM industry spanddietiryiieonstructiogmroductsas well as
pre and posproductioservicesofferedo its clientele/consumétee resuitg product delivered
through numerous channsla product that affects people, insiti@anvironment, @the sine
quanonformasyt akehol-Hdthesr s6 bott om

In a recent commentary on their reseavehingthese changesauthorsYoq Bolandand
LyytinenECbytes Viewpoint #36 March 13pzogpséhat

fé digital technolo@s) revoltionizing the AB@lustry. PowerfdD3sisualization tools, combined with
increasingly sophisticated digital modeling systems and centralized databases enable radically new ways
coordination among the many actors ilCgmrojéct. Building Information Management (BIM) systems
provide an integrated platform through which digitized construction and design information from divers
sources can be effectively communicated and coordinated. Digital tools to manageutestsrand sche

being integrated into BIM systems, and supporting technologies like wireless networks, intelligent senso
mobile computing and digital measurement systems are also being integrated with these systems to take
advantage of emerging digitastructures. The integrated use of digital technologies can significantly
decrease cost and mitigate risks on complex projects, while enabling architects and builders to explo

innovative building designs and new construction methods aéel materials.
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It isunderstood that #i® AEC/FM indugtansformeselfinto anintensely software cem@aiadigm
the ground rul@zrofoundly anchavoidablyave tayet a make ovas well These transformations
require vigilant and creative thinkicgresideration

1 How the actors will come together and interact
1 How the technology will affect the methodologies invaluadimgthddeliverpf projectand
1 Where and how the riglitbe mitigated.

Considerable wankthis arehas been done ither industries andcisrentlypeing doneithn the
AEC industry in Austrdiarope and thdnited States. These ground breaking atolising
conducted by entities hie€CRCConstructidnnovatigrn AustralicheckSydney Opera Hoa$éVi
ExemplarNationalnstitute dduildindsciencs in the US&levelopers tifeNational BIM Standaads
streamline and regulate the delivery of building prigiecasonalliance folnteroperabilifythe
developers of tHeC,IDM etc) theAmericannstitute ofrchitect§published Versibrof thentegrated
ProjecDelivenyGudein 200yand many others

In contemplating thlemensity of thisdertakingo bring about fundamental changesinoustry
one of thearly anéssentigisksthat neesito be undertakehwould venturésto study hoather
industriebavehandled these changes, asda resylsshiftedheir performante ahigherdevel of
maturityqualityproduction and delivery of products and services.

In this essaywould however like to focua inglearea (and there are many others) of operations
withirthe entire gamut of the AEC/FM operational discgilirsesesprocesses and methodologies
that lead thigh qualitgesign and delivarytheconstructioproductk is in this context thatve
consideretheconcepte f a 6 B | preséntednrthés websitkti@eseries titledIM Episodés
byBilal Succar

| would furtherguethat here existmanytestedframeworksthat arebeing utiéed to immense
advantagby manyotherindustrigsthat camlsobe developd and adapted to the AEC/FM industry
would also venture in saying thatishgo®d reasdn studydefineand perhapsnodifythe BIM
Framework thecontext dhesdested framework® further present this view, | have plmlued
graphicallustrationf just such a model that has &aéeptedy manywell knoworgaisationdike
Raytheon, IBMitachias well as relativégsseknownsoftwarehouseslike 3H Technolognd
TrialStat CorporatiortheUSAto improve the quality of tparationgroducts and servidetivered
toclients
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The CMMI Framewd@R&n Introductiom?

The Capability Maturity Model (@M8/developed by theftware Engineering Instante the

Carnegie Mellbmiversitgvermanyyears This started 1986as aresponse to the disconnect between
engineering and business processes in the delivery obipemivice Inits latest iteratiaiis
frameworkas evolved into tBapability Maturity Medeh t e ¢ th@aGMND n 6

TheCMMI is a process improvement model for the development of products and services. It consist
guidance for implementing practices that address development and maintenance atizities covering
product lifecycle frowgtionthrougtiesignto productiomelivery and maintenadideelpsntegrate

and institutionalize thasivites nt o t he or gani z aotthe pracesSes cafllel e c t i
repeated witsimilar quality #sultsand(2) monitored faontinued improvemditte application of

CMMI has, with time, extended to industriestlveisfterare developmerdustryinto banking,
aerospace&ar manufacturieggctronic® name a fewor this reason the I&dcontinued wevelop

the applicability itfmodel to other industries. For examplanentlgxtending theMMI modéb
coverorganizations delimgrservices rather than productss will allow the maodelover activities

required testablisrmanagand deler these servicda doing that the CMMivs upon concepts and
practices from other sefidcased standards and models indhfdimgation Technology Infrastructure
Library(ITIL) ISO/IEC 20000: Information TechriolSgyvice Manageme@bntrol Objectsr f
Information and related Techn@@RiTand Information Technology Services CMM (ITSCMM)

Key to understanding the CMMI is the idea of process maturity. When a process is identified, unders
defined and measur e dcanbetmanaged, tevsed it defectd dimirmatechaada n
its effectiveness measusedne of thizenefit®f implementing the CMMI framework in an organization
orindustrare:

1 Creation @n explicit limetweelbusiness objectiawidesign and engineering activities

1 Expansion afcopeandvisibilityof engineering activitisd service activities throughout the
lifecycle of the projecrisue they meeatustomer expectations

1 Incorporain ofadditional areas of best practidere lessons learned frm@asurement
methodsrisk management and supplier managemealuded.

1 Identificatiavforganizational functions critisattessfyroducts and services

1 Bettecomplianceith relevant ISO standawdsere desired opéipable
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The Premise

There are two fundamental ideas to be consiaingdo the principlggaess maturity

First does producguality benefit fronusing wellestablished configuration pafcessesand
methodolog$n other wordis,there even a nefd such a framework in order to ddugldand
maintaia producor servicg
In the AEC/FM context, products can be tangiateible
1 Tangible products are tmogeufactured or bigkample a facility or its components)
1 Intangible products are those services that allow the product to be designed, constructed &
maintainedsimilar tarchitectural desmyfiacilities management services

It is now recognizéldrough thexperienseof manyorganizatiortbatthe impleranations of tested
Process Maturity models (similar to those promoted by thigl8 hemeficial:

1 The quality of a syst@&&EC/FM product or a serigceighly influenced by the quality of the
process used to acquire, develop, and maintain it.

1 Process improvement increases product and service quality as organizations apply it to achie
their business objectives.

1 Process improvement objectivés fachligned with business objectives

There are many process aredisei CMMI framework tiaatenhancéne AEC/FM processes and
activitiesfor example

Planninglracking@ndSchedul&anagement

RequiremenBefinitiomndConfiguratioGontrol

QualityMeasurememindContinuoubnprovement

Proces#ssessment

Evolutionafgontinuousyocessmprovement

Design Tracking and Managermentprocess area does not explicitly exist in the CMMI
framewor k but i s encapsul at ed i n process
| nt e g Alact a dchiét i on al pieces ar Ma reanmpeerdeadretdd i a
O Requi r e me n@psocess amras.g@vare the fundamentaldiscgdmary and
iterative nature of the design awtithtythe industrg, new process amdealing exclusively

with Design Tracking and Managemergsaotyie needed

=4 =4 4 4 A -4
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As you can gather, t he andthehgaasiste méwoem Hlefinedandr oc e s
ad hoc, immatyeocesses ttemonstrabiigature ones with improved quality and effectiveness

Secondit stands to reason thapersistentlyeed to monitandmeasure resuftomimplementing
these processes in ordeotdinuousiynprove therRroduct anskervice performance improvament
not achievable without measuramdaralysisTo achieviengterm business sucasd is essential
todeployan effective measurement and analysis programganikation$his is required at several
organizationigvels andre partialgddresseth the CMMI framework

1 Enterprisevell which affects tlmng term surviwdlthe businegsot coverday CMMI)

Procesgevel theefficiency and effectiveness of zargamgén accomplishing work

1 Projecteveli realizatiorof specific prodsicr servicefor a specific customer or class of
customers

1 Productieveli resolutiorof technical aspects of predoictservice necessary to meet
customer@quirements.

]

This highlights the questemtheabove describ&@MMI approach be of benefit to the AEC/FM industry
as it undergsdts currem@Mdrivertransformatiohs

It is clear that the world of facility ,desngtructicandoperations increasing complexityThis is

brought about multiple competithgsign/ownerskigetorsncludingecuritytechnologysustainability

new materials well as emergisgaceusageconcepts andonfiguration¥he complexity is also
increased akd encconstructedroduct is necessattilg accumulation of factorseéfods by many
disciplinesand industriesin order for all these to work together, an overarching framework of best
practices isssentiaio eliminate barrieaad bottlenecksthin the industitheCMMIramework may

we l | p r oV opp@tunity uac éliminata theSe through integrated tmabdtt@hscend
discipline® . T h aanthisobéhalistiandfocuseanthe desigrconstructioandmaintenaceof
the@rodu@hrougabutits lifecycle

The case for aBMM Framewdtk

Thediscussions generated bBtheEpisodesea step in the right directioBpisodé& of the series,

the authantroduced 6 B1 M F ruaingeMermDidg@nofthethree node®olicy, Process and
Technologyeproduced belowi t h  t h e a y.Contamédswithpnethisillustratioo is an intriguing
ideawhat does thwverlapn theVenn diagram repre8dntvould like tioinkthatthis ovelie contains
common characteristics between the threambtiest it representsdhie o n d i hogingidale nt 6
togetherl proposeadentifyinghis bonding ageag a Budding Information Capability Maturitp Model
(BIiCMM)

The BCMMframeworkf process improvement and matilirignsure that Piekc Technologsand
Business Practicesed irthe design, delivery and maintenance of Capital Facilities are organized in a
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manner t hati plessthadsrbectne traditibinouriadwstry- whereeach discipline has had
minimatrosddisciplinarnteractiomnd collaboratjoeach working within therticaktovepipes.
Givertheiterative nature of the design adiwitinatinthisbehaviouwill therefore create valualffor
stakeholders.

| will furthegroposehat this framework can and should be developed around a set of well establishec
measurabland institutionalizgaracticesavailable for study and analgsistructure is required to
organiz¢éhe AEC/FM processdready in practice aadones that need to be introduced as a result of
BIMdriventransformations. It is essential that gheeteede definedcontrolled, monitored and
improved upam a continuous badikis will have the potential of bgcamindustwyide standard
framework which, when implemented in AEC/FM organisations, will measure theialevéhod maturity
capabilitin delivering consistent results.

Thisorganizationstructurés available and can be adoptedhe@iMFramework. isinstructiveo
notethattheB | M F r a meeWNodesPiosess,0Pblity and Techndlogy r Epfsad) aré o
significantly simtatC MM @ i r e e Cr i tofi Peoaekss, FRopla and STeclondigyde 1
below illustrates this point.
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Figure 1

So what should tdeneto generatthe BCMMFrameworkeing proposed hared lowcanthat be
based otheprovermprocess improvemenicipleskeCMMI? will suggest the following actions:

9 First, here is a need to condustualyto formdy compéd and documenéxistingndustry

processes and methodolodibswill serve aa starting point amdl generate &learer
directinto follow

http://changeagents.blogs.com/thinkdpages of8


http://en.wikipedia.org/wiki/Capability_Maturity_Model_Integration
http://changeagents.blogs.com/thinkspace/2008/02/the-bim-episode.html
http://changeagents.blogs.com/thinkspace/2008/02/the-confusion-i.html

Thinkens BIM and &hProcess Improvement Movement:
opdce . X X
i sace tmpts ok ough Bl Building a case for a c.omb\ned:B’IMl Framework
fodelli| l il
odelling, |YS—-I_I3: concepts any BySOhall RaZV|
— BIM ThinkSpadday 2008

1 Second,his should be followed by & Analysié studyto (a) determinghe need for
improvememithn existing processasd (b) identifyrequirechew processesThis will be
followed bgn attempt to célsesaento a CMMI frame of reference.

1 Third, his will theprompthe ceation of nelrocessAreason top ofhose currentixisting
within th€MMI framewddkserve thexactingeeds of threEC/FNhdustry.

1 And finallguided by the CMMI experiéntka t u r icanlye ddfirefbreHessaéwand/or
improvegbrocessethroughwell defined, measurable and morBidi&lageqrefer tBIM
EpisodesEpisode Syhictwillultimately includithethredevels aiechnologyrocesssand

policy

Conclusion

Thereisnu ¢ h 6 wisdedinwarksgsowards developengindustry specific frametadsking the

AEC/FMn alignment with the constellation of industriesvelafiteadybeneféd from process
improvement approacheshighlypossibl¢hat,in the near futunedustrglientsnayrequesservices
fromAEC/FMblayers whilemandingvidencef systemioperatica efficiencyt isalsopossible that

major clients (like governments and large facility owners/olpenatodsyonsidethe adoption of
frameworkssimilar to CMMI and FHIprerequisite fmcepting proposals from designers, builders and
other consultants fact, it is even possible to predict that such a day is fast alppapacipe
ofthatstipulatiorwe shouldtartbuilding thBiCMMrameworkith some urgendydging by benefits

reaped by other industries, the rewards of adopting a process improvement framework may be too gre
ignore gpostpoe.
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