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what is interoperability?

“a property referring to the ability of diverse
systems and organizations to work together .”

ref: Wikipedia, http://en.wikipedia.org/wiki/Interoperability (cited 30-June-08)
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what is interoperability?

“The ability of software and hardware on
multiple machines from multiple vendors to
communicate.”

ref: DLI Glossary, Grainger Engineering Library, University of Illinois at Urbana-Champaign,
http://dli.grainger.uiuc.edu/glossary.htm (cited 30-June-08)
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what is interoperability?

“The ability of different types of computers,
networks, operating systems, and
applications to work together effectively,
without prior communication”

ref: Information Services Metadata, University of Melbourne, http://www.infodiv.unimelb.edu.au/
metadata/glossary.html cited 30-June-2008
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what is interoperability?

“to work with other systems or products

without special effort on the part of the
customer.”

ref: Digital Television Glossary, University of Michigan, www.michigandtv.com/glossary cited 30-June-08
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what is interoperability?

The ability to ...

“implement and manage collaborative relationships
among members of cross-disciplinary teams”

{

‘manage and communicate electronic product and
project data among collaborating firms”

ref: Interoperability in the Construction Industry, SmartMarket Report, McGraw-Hill, 2007
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how is it defined?

Please, tell us what you want... ...can’t you tell us what we want?

Unfortunately....

User’s inability to clearly define detailed requirements requires software
companies to make assumptions that may not work for a wider audience.
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tightly coupled interoperability

Pro’s
inexpensive to define limited requirements
rapid implementation in vendor software

Vendor
Capabilities

Con’s

resulting capability limited

directly linked to vendor-specific solutions
custom software development

expensive to maintain

may be “owned” by one or more participants

R

guirements

provides rapid, expensive, short-lived solutions
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loosely coupled interoperability

Pro’s
inexpensive evaluation of cursory requirements
rapid demonstrations

Con’s

resulting capability does not solve the problem
resulting capability based on custom platforms
directly linked to vendor-specific solutions

Vendor
B

provides rapid, state-of-practice descriptions
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interoperability is overrated!

e vagueness in process allows sloppiness in result

IH

— “special” configuration settings

I”

— tech support not aware of “special” settings
— not repeatable without specific software stack

— not enforceable by contract

e vagueness of results in misplaced expectations
— frustration
— proprietary specifications
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performance-driven interoperability

Pro’s

requirements owned by stakeholders
provides open-solution to defined problem
path from current to future requirements
platform/version neutral solutions Multiple
empowers market innovation Vendors

Con’s

buy-in from major stakeholder (reps.)
buy-in from major professional/trade assns.
meetings & coordination required

management of expectations
requires preparation of contract specifications

provides long-term solutions at least total cost
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contracted information exchanges

e in contracts today
e in paper or e-paper formats

e examples in owner-based contracts include:
— design deliverables
— quality certifications
— construction submittals
— handover documents

6-Aug-08 Contracted Information Exchange Demo
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contracted information exchanges

specifications define:
e information content
— based on national consensus
— Likely to be international variation
e deliverable timing
e format of data exchange
— non-proprietary international standard
— widely used by vast majority of stakeholders

6-Aug-08 Contracted Information Exchange Demo
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contracted information exchanges

from e-paper to useful information
— an open process to update these specs
— software to import/export the data
— parties must use the specs
— outreach to community

e demos with full disclosure of settings
e repeatable at local end-user offices

6-Aug-08 Contracted Information Exchange Demo
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information exchange roadmap

Form Process Exchange IFC Example Contract Pilot  Vendor Submit Consensus Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

Y)W B

process designed to have questions answered up-front

subject matter experts, not consultants, drive the process

it is a “problem solving” not a “technology tinkering” process

technical work and pilots can be done in 12-24 months

goal is to meet 80% solution, don’t let perfection get in the way of progress

industry-wide adoption, well, we’ll all work on that one!
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1. form team

Form Process Exchange IFC Example Contract Pilot Vendor Submit Consensus  Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

) ) ) ) )02 ) NN )

teams are formed by subject matter experts to solve specific problems

teams need to have appropriate stakeholder representation

the Alliance supports teams with websites, listserve

if team are Bronze or better, Alliance will hire ‘guide’ through process
a concise statement about specific exchanges causing problem

lessons learned — don’t start with IFC, start with clear problem statement
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1. form team (cobie)

e today, handover
information is created and
lost several times

e designer creates space
and equipment layouts

e construction contractor
post-construction survey

e surveys “stored” in boiler
rooms

e (maintenance contractor
paid to survey building)

e hand load data into
maintenance system

6-Aug-08 Contracted Information Exchange Demo 17



1. form team (cobie)

\ )/' A E t 3 US Army Engineer Research and Development Center
: s
@ CHD-BIM

TECHMNOLOGY CENTER

2 _\ N, Hational Institute of Building Scienees

— 7 Facilities Inform alion Coumcill

=== TMASYSTEMS I\~ National BIM Standard
= — Burns

McDonnell
@ cHzmHiLL
"-Ilﬁﬂﬂl.'ll hﬂm -ﬂf _ Pﬂ_mnu:n-.u..‘!i‘r.vu'.m F'.r;
Standords and Technology i memmE————

owners, designers, builders, operators, 37 party providers
i.e. all parties who contribute/produce/use handover data
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http://www.tmasystems.com/index.asp

2. process maps

Exchange IFC Example Contract Pilot  Vendor Submit Consensus Operational

Form Process
Use Results Standard Standard

Team Maps Rgmts Mapping Files Specs Project

) ) ) D)D) N NN ) )

who needs what information when

uses Business Process Modeling Notation (www.bpmn.org)
creates “swim lane” diagrams
identifies what information is given to whom, when

clearly defines the exchanges that, if resolved, would solve the problem
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2. process maps (cobie)

>
-
e
f

L

.
=
i
-
L

| Engineering

Research Laboratory

Lonstructl

Bl

US Army Corps

of Enginesers,,
Engineer Hesearch and
Deresiippremm] Canber

Construction Operations Building Information
Exchange (COBIE): Requirements Definition
and Pilot Implementation Standard

E. Wiliam Fas

iy P07

Ao o foa publ

Supplier

Manufacturer

Designer Construction Prime Contractor SubContractor Supplier Manufacturer
Manager
2.4 Update Schedule
Designer Construction Prime Contractor SubContractor
Manager
()
82 RequestPartsinfo J+——— |
Info
8.6 Prepare Parts Info
Designer Construction Prime Contractor SubContractor Supplier Manufacturer

Manager

ref: http://www.wbdg.org/pdfs/erdc_cerl_tr0730.pdf

3.1 Register & Schedule

3.2 Submit Request

3.3 Recieve Request
3.4 Process Request

3.5 Submit Draft

312 Receive Draft Y.

3.8 Submit Draft

8.3 Prepare Supplers

8.4 Submit Suppliers.

3.9 Recieve Request

3.10 Process Request
3.11 Submit Draft
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2. process maps (cobie)

ref: http://www.wbdg.org/resources/cobie.php
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3. exchange requirements

Form Process Exchange IFC Example Contract Pilot  Vendor Submit Consensus Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

0 B D) D) D) N ) ) )

)

based on “swim lane” diagram

define what information is exchanged, during context of process
compare to existing sources of data for this exchange

find out where the gaps are between today and what’s needed

a concise statement about specific data on “swim lane” arrows

6-Aug-08 Contracted Information Exchange Demo
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3. exchange requirements (cobie)
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ref: http://idm.buildingsmart.no/confluence/display/IDM/COBIE+Project
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4. ifc mapping

Form Process Exchange IFC Example Contract Pilot  Vendor Submit Consensus Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

) OB D)D) )N ) )

first step to consider actual ifc model

ifc modeler support recommended for this step
“model view definition” is coordinated with international 1Al
identify if existing IAl activities have/are working on this

implementation formats developed in “human usable” format also

6-Aug-08 Contracted Information Exchange Demo 24



. ifc mapping (cobie)

Information Requirements IFC Entities Re ql.li rad
. EE T — HEH WEE OFT II:.'I:'"' Foamtia e Port 1FeElarnent
s IFeobjact
] ramar TRl prehac TfeProdwct

*
*
L
* Jfcfoot
*
*

& fr_mcdal_atn i
IFeSpace:
Franais Pl Cemesl] iyt st & e Fespatizlsructurelemsn] EXPRESS Schema
Cren wdy shy wpwe o o et mE bk w e sl ol e s
Franm waady wl B il ndmd o i H
= SCHEMA FP_MODEL_SPACE;
IFC Datatypes Raq
TYPE IfcGloballyUnigqueld = STRING (22) FIMED;
Spnbcn Punctan . e END TYPE:
* IfcElernentCompostianEny _ ;
At ol & o (o * TFeslobellyUniqueld TYPE Ifelabel = STRING;
[rimetnatn &) * JfcInternalOrExternalEnur END_TYPE;
= —— # Jfclehs|
v vahms rgured b marage B m g
Lissguas o - TYPE Ifck B, = REAL;
e o e D oy s » ifisengthicasure e
v * IfTaxt -
ITp— TYPE IfcText = STRING;
Lo e iwwn g ed pos o DoEmer L e .
AT 0 THCETECE R ¥ Corerumor 7 AT END_TYPE:
IFC Functions R'E.ql TYPE IfcElementCoupositionEnum = ENUMERATION OF
AT WOEE | {COMPLEX,
e rariey | P [ R T * ELEMENT,
i T —r—— T T—— A Sy TARTIAL) ;
- proa kel it il R asergelag cais b scphai denhfad arrumcr | P-ERlr_omeer i END TYPE;:

TYPE IfcInternallrExternal Enum = ENUMERATION OF
(INTERNAL,
EXTEIMAL,
HOTDEFINED) ;

END_TYPE:

IFC Property Sets |

® Paet_SpacsCn i

ref: http://idm.buildingsmart.no/confluence/display/IDM/COBIE+Project

ENTITY IfcProduct
ABSTRACT SUPERTYPE

IDM Functional Paj

fp_address SUBTYPE OF (IfcObject);
- ObjectPlacement : OPTIONAL fp place cbject:
fl:‘_ﬂ]l:lrl."lﬂﬂ'cs Representation : OPTIONAL fp represent product;
fo_zoply_ownar_history WHEERE
WR1 : (EXISTS(Representation) AND EXISTS (0bjectPlacement))

¥ n tal sk OR (EXISTE (Representation) AND
F_CEntans_in_spanal_siy (NOT (' IFC2XZ_FINAL. IFCPRODUCTDEFINITIONSHAPE' IN TYH
fp_define_by_propertics OR (NOT(EXISTS (Representation)));

fp_place_object |

-
»
L]
* [p spply_guantdy
*
*
*

Ref: http://idm.buildingsmart.no/confluence/display/IDM/Model+Space+%28FP%29

cobie-specific ifc model: http://www.wbdg.org/zips/cobie_working 2008 html.zip
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5. example files

Form Process Exchange IFC Example Contract Pilot Vendor Submit Consensus Operational
Team  Maps Rgmts  Mapping  Files Specs Project Use Results Standard Standard

20008 D) N ) ) ) )

“a picture is worth a thousand words”

examples from real, but “sanitized” projects for public release
examples should exercise several exchange parts
examples should demonstrate who provides what data

examples help exercise problem statement and prior steps
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5. example files (cobie)

multiple mappings to formal ifc definitions may be required

spreadsheet format (for us humans!) can also be used!
ifcXML file of ifcSpace object

TrREIELVEFIaCEmED tr i D I:’ D E i 3
a1 oA Flacemerits
|- Empce nit T T BIr rkzheat = = key 1
=lfc&aace id="_04_sp_HEODOODOODOOD_1*:
<G cha 24 _04_sp_HEDDODDODOOD0_L:/Globalles
wvwner<istarys
clfeCynerdistony g8 ri="ree® re="_01_oh_HEBIOGDOGOOG0_F 7
ZfCwnerHistorgs = 5
=HamesB1.00 1M amas 2 s i
sDzzcristioisBaggeqge cellatbonc/Jescrpbors 'E ‘Et ) -
=0kmckTyosx13-15 F1 11 27 Materisl Handling Ares:/Objsct ™ ypes = = ﬁ g
= cibmsrelasamant s> % = % i = =]
ZifcLacal?acameat «5 ril="trun" fef= lp_0d_1" i= L 'E ] ] E B
-0 ol P T =
wRepreszntatiors 1 'IE' [ ':E' % E' ﬂ‘
- wlfcFroduciDefnitionEnapes 2] 1 1[15 35 10 Matenial Handling soace [Spacell 51,001 |Baggage collation |Saggace callaian
- =“:|",'_’:"""‘;“"": ) ] 3|2 1115 35 10 Materizl Handling space |Spacell (B1.002 |baggage dispsich |vangage dispatch
o ._.::LF;:-TE;I-:I o 4| 3 2|15 36 10 Materizl Handling space  [Spaeell |B2.000 |baguage reception|baggags secaplion
aIfedeometnic tepreroatatianCantent a5 onl="true® ref= qrelt A 5] 4 2|15 36 10 Materisl Handling space  |Spaeell |82.001 [baggage holding  [saggage holding
< fCantestotess 6| 5 4110 10 00 Gatkering Spacell |DE.O01 |depatune launge  [depariure loange
sFepizentat ::::ul.;..:._:.2:'-"{:;'“." T 7|6 4)10 00 00 Intaracting Spacell! [OE 002 departue qaie  [depariure cate
P, it Lt i bl 8|7 3|10 10 00 Gatharing |Spaealll | ~F.C01 [anial coridor arrival cormdar
wIheBauncingB o 9] 8 3[10 D0 DD Irteracting Spacell | AR.C02|passpon comrol  [passport contral
aCerners o 0| 9 5[15 11 10 Office space Spacell OF. 001 adrministeation administration
i 'h‘i'_':"“"“'""”" wsii iE"tru” rer="arign” /2 11| 10 A0 72 10 Conference Room Spacell) [OF D02 conlesene room | conferecne raom
2D 3000 /201
o/ IfcBoundingsoes
TS aap e ental i . H
<Foprosantatior cobie format translator available to vendors
AR O redactDehmtenShasns
/Represertatoros H H
: L e cobie spreadsheet examples available through WBDG
e Tyaaz-alamant @ fOomposit cnTippeas
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5. example files (cobie)

1.Firgt Floor

1315 21 17 Maintenance Spaces

1.First Floor

1315 21 17 Maintenance Spaces

1,Firs1 Floor

1315 21 17 Maintenance Spaces

1,First Floor

13-75 00 00 Storage Spaces

1,First Flaor

1281 21 24 Telecommunications Room

1 .First Floor

1381 21 21 Electrical Room

1 First Floor

1315 11 34 11 Office

1,First Floor

13-41 11 14 14 Shower

W0 |0 |~ T ) e L | P

3 Site Wik

13-75 41 93 Other Soecial Storage Soace

-

— -

100

Maintenance Bay

1004

Locomotive Shop

100f Recessed Maintenance Area

101

Tools/anitor

102

Communication raarm

103

Electrical Room

104

Offices Braak

105

Shower

10&

Prefab Fluid Storage Bldg.

Roof

0|

Exzlerior Pavement
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5. example files (cobie)
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COORTNATING DRAFT B-Sep07

SPREADSHEET
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Suilding Infermation Model Standand.

READ THEN DISCUSS WITH PROJECT MANAGER
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6-Aug-08

Contracted Information Exchange Demo

29



6. contract specs

Form Process Exchange IFC Example Contract Pilot  Vendor Submit Consensus Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

2000 0B D) N ) ) )

if it is not in a contract, it won’t be used

find current information exchanges on which project is based

modify those examples to change “format” and “content” of deliverable
specification states who provides what data, when

specification must include true cost of information exchange failure
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6. contract specs (cobie)

e replaces paper-based LONCENSUS COBIE SPRCIPICATION SECTIONS (version 3.0
specifications

e designer submits space and
equipment layouts with plans
and specs

e construction contractor loads
mfg, serial, and tag no’s

e commissioning agent
provides job plans

e final deliverable eliminates
paper reproduction

ref: http://www.wbdg.org/pdfs/cobie_specification_sections.pdf
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7. pilot project

Form Process Exchange IFC Example Contract Pilot Vendor Submit Consensus Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

NN I NN OB ) ) ) )

ensure release of “sanitized” data is possible

use real project and pay for the data by-hand if needed
results verify format and specifications

results validate scope of problem statement and value of information
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7. pilot projects (cobie)

i

spreadsheet deliverables

e Qverseas Buildings Operations (OBO),
U.S. Dept of State

EXHAUST FANS e NAVFAC
L o] (el o] R EACGEEEES ]
[T [ mRg e Le% .
e il ol - o1 * Corpsof Engineers
EFd | mrcrecy eoo AL | CSP-ARID T EE)EEE o =
EF | BCCEm T s | GRiENSE(T | CsReaTiD w | um|m=e| 1WA =
EFS | FASTE mASHER (LT [0 = 1% 1AW (alL o i 1
R SR PO SR I R S new electronic submittal process
2 R D
18 e :15‘ :.:_ [ ] O BO

mraazoEs.

e NASA
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8. vendor use

Form Process Exchange IFC Example Contract Pilot  Vendor Submit Consensus Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

NI NN D) ) )

by-hand (or partially by-hand) has value now but has limited application

ultimately these exchanges should be transparent to users
consider the example of the ASCIl format
vendors demonstrate compliance with information exchange specification

results of demonstrations made public to allow replication of results
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8. vendor use (cobie)

DOVERVIEW MEMEERS | JHN

Latest Mews

QG OE and buil ding3 MART
alllance™ Release RFQICFF
for AECO0 Tesibked

{ay 2, 2008

WA o Adopk BIM Starting in FY
2008

(Al 15, 008

Flatech CETI Awmrds

(Aot o KB

BuildingSman Alliance now
Ci-SROnSOrng BIW Etorm LAK

buildingSMARTalliance"

h_ [ e [
= _— .

PROGIRAMS PROJECTS HEWS ENBITS LINES FAD CONTACT U5 HIHAE

Demonstration of Building Information Modeling (BIM)
Information Exchange

Background

Today's dynamic project organizatons often suffer from the Incompatiolties between
data content and format crested by different project stakeholders. Such
ircompabiblities are rot limited Lo the exchange of information between multiple
sofitware tools. Incompatibilibes also arse when different versions of the same
software ar users have different configurations of the same software versions

Ome of the objectives of he buldingSMART Allance is 10 create permonmance-based
Information exchange specifications, These specifications help project t2am
mambers Lo cleasly identify the expacled content of a given informalion exchange, Ta
Ensure thal the data do&s not have to be retyped from one system o anather, the
Alliance requires that its information exchange products be based an open-standard
formats, Touse these definitons of data content and format, contract specitications
e DEiNg developed [0 augment or réplace the current réguirements for
paper-based Informzlon exchange

Introduction

The buildingS8MART alliance is daeply invobved in establishing new approaches 1o
maove procucts and specificabion forward o the indusiry as quickly a5 possible and
then to turn thosa efforts witimately into consensus standards via NBIMS. We
currently have multiple approaches underway to accomphish our goals. One such
effart is bulldingSMART zlliance Project 08 € COBIE. The effort described below 15 a
WOrk In progress and a test format ror future projects that will eventuzity faliow in a
similar path. We request your input 535 1o not onty this project but glso our approzch.
Yiou comments should be sent to the Projects Coordinator, Bill East. For this project,
Bilt is wearing twao hats, 83 he is also the COBIE project manager
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9. submit results

Form Process Exchange IFC Example Contract Pilot  Vendor Submit Consensus Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

D2 NN D))

re-package information per NBIMS guidelines
key 1. demonstrate wide stakeholder participation
key 2. non-proprietary, performance-based specification

key 3. no follow-on “harmonization” with “competing standards”
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10. consensus standard

Form Process Exchange IFC Example Contract Pilot  Vendor Submit Consensus Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

WNIIN NN N )

NBIMS voting process allows members to make suggestions
key 1. if you left out a group up-front, they may participate now
key 2. non-proprietary, performance-based specification

key 3. reduce follow-on “harmonization” with “competing standards”
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11. operational standards

Form Process Exchange IFC Example Contract Pilot  Vendor Submit Consensus Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

DN N NN N0 )

NBIMS will develop process for updating standards over time
key 1. requirements not technology driven
key 2. changes based on problem statement scope and definition

key 3. integration with wider international efforts following use
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Process summary

Form Process Exchange IFC Example Contract Pilot  Vendor Submit Consensus Operational
Team Maps Rgmts Mapping Files Specs Project Use Results Standard Standard

Y)W B

subject matter experts, not consultants, drive the process

the problem drives the technology, not the other way around
technical work including contracts and pilots in as little as 12 months
phasing allows rapid, measured progress on complex topics

early adoption reduces client-driven requirements/customizations
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developing open information
exchange standards

E. William East, PE, PhD
buildingSMART Alliance Project Coordinator
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