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Abstract The Construction Operations Building Information Exchange (COBie) collects and documents
a large amount of information from different paths in one place during design and construction projects.
This documented information is readily available as a means of continuously transferring data to the
facility management systems used by building engineers. In this process, the COBie Worksheet, an open
standard form, is used to input the information by simplifying the list required by the user. As a result,
COBie was developed to improve dramatically how relevant information is obtained and updated to
support operations, maintenance, and asset management at the design and construction stages. On the
other hand, to use COBie, a great deal of manual work is required for information linkage and quality
inspection with heterogeneous data models. These issues become obstacles to COBie-based facility
management system development. This study analyzed the COBie information system and defined the
framework for simpler operating maintenance information from BIM (Building Information Modeling).
Moreover, the rules for facility management information submission, quality inspection, role definition
of framework components, and information linkage were derived. COBie DB schema and support data
linkages could be generated effectively based on the proposed framework in prototype development.
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Table 1. Related Research Category and Scope

No
1

Category Scope

Research on COBie information system
analysis and design([2], [6])

COBie-based domestic FM cases and
issues([1], [4], [5], [11], [12])

Linkage method between COBie and
BIM([3], (71, 181, [9], [10])

COBie analysis
and design

FM using COBie
case study

2

3

Data exchange
method
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Fig. 2. FM CTD(Context, Tools and Database) Framework
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Table 2. FM CTD Framework Role Definition
Group Component Role
M FM scope Determine FM coverage and
Contex | requirement requirements.
t COBie Decide how to connect external
connection systems with COBie.

system

Data excange Define the data exchange

process process.

COBie COBie is used to define items,

metadata meanings, and formats for data
exchange.

Data quality Determine the criteria for

management checking COBie data quality.

Data Define FM data management

management measures. Decide which DBMS

system will store, extract, and retrieve
COBie data.
M IDM(Informatio Within the FM context, you
Tools n Delivery need to define how to

Manual) / communicate information,

MVD(Model actors, and model views.

View

Definition)

Classification For COBie worksheets, a
taxonomy is required to
retrieve each record. You
should decide which
classification system to use.

BPM(Business The data exchange process is

Process clearly described in BPM. The

Management) process is defined using
standard BPMN (BPM
notification).

COBie schema Defines schema that physically
represents COBie metadata.

QC(Quality Quality check rules and

Control) ruleset | methods should be defined for
QC.

DBMS/server You need to decide which
DBMS and server will store and
manage the COBie.

M COBie domain Develop ways to manage COBie

Databa | meta library domain's metadata.

se BIM database If you have a BIM database, you
need to decide what kind and
how to query the data.

External FM If you have an external FM

database database, you need to develop
a connection method such as
Open API, ETL(Extract,
Transform and Load) etc.
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o
=

7124A DA AR A stell L, T
£ & Facility, Floor, Space, Zone2] 47}4] 37t24
Worksheet7} #5511, AA14A SA= A28, AE
9 4] 5 Type, Component, System, Connection,
Assembly9] 5714 Adu] Q4 Worksheet2] Hlolg ¢
o] f=gJx]ojo} Fith

AT AR HEGA A9 stol] dut AR
‘3‘! A& AN E 5 Type, Component Worksheet”7}

F7HS AAE = DA Cl= Type Worksheetoll 4]
] BZ (Warranty)dE7F 715}

SFEANAN = EFE Y AU T E= 9
gH2F SRS JHE COBie Worksheet =
COBie 7]8F 2L AIAH] A5 AdFsto] ARET 5
A=E A ASt=o] St COBiegt d7 7HitE COBie
Specificationo|A= Z2AE tAHZ do|E|Y o]
Zagt 5% vdAEMilestone)S AL 7} ofd

374

BEE

QJeiaorshzA] ol

4.3 COBie connection systemt Classification
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4.4 Data exchange process2 BPM
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FM Contextoll A WElHo]E= FM 87ARR #9o]
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HefdlolEl=  HlolgHo]AoA  SQL(Structured
Query Language)¥ -2 A7]uielol2 Wyt o2
< HWEHEoly 7l g Hojet

metadata = {item*}

item = {name, type, format, value, description}
name = °0|&

type = {integer, real, string, date, position2D, time,
list, table, binery}

value = 7]&%k
description = itemo]l gt 0] Avg
* = multiple

4.6 Data quality management2t QC ruleset

golg] &4 #E COBie Hlo|g7t 244H 3 Ho]
H FA4E& 43T 1 293 Aot golgy Ed2 &
4] 2 9Jst COBie metadata®l B&E0| FAFOZ ]
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ShH, NULL¥} 2= o4} gho] 718%|A] Holof gt ot
=2 ol AYste YL HojErt

L

QC = {type, rangelD | range2D | list | logic}
rangelD = {begin, end}
range2D = {begin:rangelD, end:rangelD}
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begin = begin value

end = end value

logic = {condition, [op, condition]}

op = {and, or}

condition = {cond, [and | or, condl}
cond = {v, [comp, vl}

comp ={C | Y| =% |51 1=}

v = {value | ‘C, logic, )}

olg Bol, QCE the} 2ol 71=E ol Welt
REWA $4 WIS T 5 Ak

QC(area) = {real, (0.0, 100,000):range1D}
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Fig. 4. COBie metadata definition worksheet and
results in FM prototype system
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Fig. 5 COBie data
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