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ABSTRACT: As project opportunities for the Architecture, Engineering and Construction (AEC) industry have grown more complex and
larger, the utilization of Building Information Modeling (BIM) technologies for three-dimensional (3D) design and simulation practices has
been increasing significantly; the typical applications of the BIM technologies include clash detection and design alternative based on 3D
planning, which have been expanded over to the technology of construction management in the AEC industry for virtual design and
construction. As for now, commercial BIM software has been operated under a single-user environment, which is why initial costs for its
introduction are very high. Cloud computing, one of the most promising next-generation Internet technologies, enables simple Internet
devices to use services and resources provided with BIM software. Recently in Korea, studies to link between BIM and cloud computing
technologies have been directed toward saving costs to build BIM-related infrastructure, and providing various BIM services for small-and
medium-sized enterprises (SMEs). This study addressed development of the usage metering functions of BIM software under cloud
computing architecture in order to archive and use BIM data and create an optimal revenue structure so that the BIM services may grow
spontaneously, considering a demand for cloud resources. For the reason, we surveyed relevant cases, and then analyzed needs and
requirements from AEC industry. Based on the relevant cases, customizing for cloud BIM and design for the development was performed.
We also surveyed any related-law to support cloud computing-based BIM service. Finally, we proposed herein how to optimally design

and develop the usage metering functions of cloud BIM software.

KEYWORDS: Architectural Services Industry Law, Building Information Modeling (BIM), Cloud Computing, Cloud Computing-Based BIM Service,

Usage Metering

s

FIYE: 2SMBIANY TS ULHEDUEM, ABY 5% 2SS ZEY, ZA2C HEL 7l BM AblA

1. N2 A st 1M Z2MEO| 2515 s} Mutst S22
Ol5lf Mg Srirt BMET QICHYoon et al, 2013).
1.1 G379 i ¥ =5 0[2f3 BIM2| 28 SIS sliA] S& L3 Z2HEO| BIM
LI YL 2 (Building Information Modeling, 0[5t BIM)2 XM o|gslel 22 Me XM9| 20| 0|20{X|T QUKo
b Kb & ofLlet, B2t A, X[2IBE, 7E 249 2F BM 7|t T2MES Tty | Yol oot BIM 2 AZEQ
2 A48 G0 U0 T Qo= vl A, XK Mo ¥ T2 0f, TAILO] ZREH H MH Sot 22 Q1Ieto] 1150] HIEA]
E AN HEPK|E 2akst QCHAzhar, 2011), 0|2{5 BIMZ MHE|0{OF STt BEXITH O[2{3t Qlmet 15 I8t BAIE
3D 7[dt 7jsnt B IS 285t ZRME FOXIE 7Hof o X BM TR BE, & &9 BF FOAI F
Xtz0| My, wet 280 7kssHA stH(VCRC, 2011), 7|49 35 2 H2S I8 Hl0[E S8 AAY 3 EE 8ot
DA3|R, SHRAMI|SHTH ICTSEATA M7 (bkkim@kict.rekr) (LAIXIXH
M|, SIRAMI|EHTY ICTEHTA ALY (kimjongsung@kict.re.kr)
SHEBIMSHS=2% 673 35 (2016) 49



A
=

=

it A2

= AFE MHIA st
J|HE BIM AH|AQ| A}

| -

—
EE|-
=3
=20

=X
ol

0|
o| &

2t

O}, &8=t=0] U= BIM Al2E2

o

9| BM
I

(o5}
=

7|

L

mat 3

[

A
o

Silee et al, 2009)
(¢}

Q0lojztn

S|

| —

[

ot
o

[¢]

tol o
o

9

12

104 HIOJE XM, HERZ,
SoiPE ARE 7180 0|82 AUtk

2tof #=1t

2|=QI BM 2gH|2 T12/1 1T 9!

a
7HAZICY,

2 x|0{0F

(stand—alone)

s A
JEEEEE

I-
St
=1

2]
=

3

o1l ot 7|2l BIM

X/

p SO
=)
=

T2t BIMO| &1t SAMS &
SF
o
=

o
aT

{ oMl
o

ojdl, 2
bS

BIMS| =L
FIHIE

=
=
=2
=]
E

[=)

0l IT 9z

[l

ayl!
ol

on

?_

b

= MHIAZR

EHO|CKHan, 2011), 222 7|

2.1 et

=

=

0ol M2l BMS|

ol
=¥l

_I

Ofl M, ZhA|cH

K

off AAM St
0, ZE= A0 AMME 22k

F

551340
BC 0f2f3t

ol
=

Y
o

54
o

=
=

o=z 4

1%

X

A
ZEQ0 20k &[S

Z £ QICHBigala and Ekabua, 2013),

=}
2
=

I

=]
S
=1

N
o

=2
=

A JHeE 2ak

=)

Of =Rt BIM -SEfAH 2|

7[5ES| BIM AMH|A T} An
=

ME A BIM
i A= KA O]
Eé!
S0l M= Szt

1 o2

A
=

[

A

[

o

Ofs

o
7[HEO] BIM AJA

E
o
7| %

by, o

=

et al (2014)0] 29|
7

=

SR} U0

sla|

I

= 27

o
T

o 2

<)

N

t

of
£

4

_l?_
N
0] S+

L

S

2tE Sal

—

XO Ok
.

EE

97|

PSPN;
(il

gHoz 0[80] 7tsat| o
» O

F

PaaS(Platform as a Service), 12|

e

f

—

o

= iel nMs thye2 MHIAS MS

ot
~
o,

0

2ol 2
b SH0] =0t
EE=ERN )

1EE Al

[¢]
Cf, fEol MH|A 2ol T2t A 2

Bl MB| A9 =

4

MM
[

b
o]
(@]
PN

(Software as a Service)2 TLEEICHYoon et al, 2013),
(e}

H|=L|A MH|ALL H0|E{= Z2}0]
as a Service), AFZXP| 22IRE 7|

00|
A
M

22F
So
H

7[5t9| BIM AJAEIQ| Af
F
Ao Z BM & 222

|
=2
==

E|
o

It
TT

2

7
(]

FRACE,

o
T

0]
FAH M2

= ML
to4 Szt
AH

| &

F
o
o
219

k

e
[
[y

t
71
B,

M, Et

o

7|5t BIM A|

-
=
=
50 Journal of KIBIM Vol.6, No.3 (2016)

t

E|
S



Table 1, Metering criteria by service type

Category | Subcategory Metering Criteria
Applicati .
Saas ppl\cgtlon Number.of users
Service | *Transaction volume
£ )
nterprise *Platform resource volume
Platform )
. *Transaction volume
Service
PaaS
Hosted *Platform resource volume
Platform *Transaction volume
Service | *Data size of each user (or organization)
Server *System resource volume: number of
Service CPU core, CPU time, memory volume
Storage )
. *Storage quota (disk quota
Service 9e a ( 4 )
laaS ook
acku
) P *Backup volume (backup data volume)
Service
Network | *Number of port
Service *Bandwidth
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Figure 1. Cloud service billing (Shin, 2012)

Service =" Resource X Unite prices of X Weight
charge : availability resources by service level

¥ITinfrastructure | | v'Resource quota ¥ Usage-indexed unit prices of ¥ Price indicator indexed to
service charges |1 v'Number of server resources per hour service level
indexed to usage E cores ¥ Initial costs of resources v Differentiated service quality &
(variable costs) | ! vDisk volume quota (including maintenance costs) cost factors :
+Total monthly | vBackup volume
service charges | | v Network resource
indexed to usage |! usage

Figure 2. Infrastructure service pricing model (Shin, 2012)
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Experience(s) in using cloud services
Uses of cloud services

Others. . 2

Network
storage space

Communication
collaborators

Linked to
mobile handsets

File sharing 21

Figure 3. Questionnaire result for experiences in using
cloud computing services

Preferred paying method =

Preferred paying basis under the usage-based billing
system

Based on the

By project duration 18

By year |7

I I
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I I
By day , ; 3

[ 1 2 3 4 5 6 7 8 9

Figure 4, Questionnaire result for preferred paying methods
for cloud computing service
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Table 2, Usage metering indicators of cloud computing—
based BIM service

Szlr?:ife BIM Service Usage Metering Indicators
BIM Design
drawings | *Number of users
Saas and *Number of projects
database | *Design drawings and design
reference information usage
service
Paas BIM *Platform resource volume
OpenAP!l | *Transaction volume
*System resource volume: number of
CPU core, CPU time, memory volume,
BIM VDI occupancy performance (performance
laas (Virtual of TPM or SPEC benchmark)
Device *Capacity (disk quota)
Interface) | *Capacity (backup data volume)
*Number of port
*Bandwidth
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Figure 5, Charging data record process of cloud computing—

based BIM service
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based bim service
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Table 3, Architectural services

industry law revision (plan)
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Table 4, Architectural services industry law ordinance revision

Table 5, Architectural services industry law regulation revision

(plan) (plan)

Current Revision (plan) Current Revision (plan)
HOE(HZABIANCIS HER | HOR(HAZAME|ANe] Hex (Al HBZ(ZIZMH|A HEAALO] T4)
75-80) D ReuSEIYS Y | 7= - 29) @ e aSLES Y 2 ANY TSy A
HBEHTE0l T2 AZMHIANY | HBZANS0| 2 EMHAM H6Z R &R 50| AMICh HiiAlA=02t
HeAA(Ol5t HeAA2} Birhol | (0l "EEAA R} pichol slo g 2t 59| Ajslg mafsict
580l 1= 2283 F5i6y| | S8l 751 H8S 26| Yfsiof 1. 'Zateczine U 9 0j3x} B0
9[510i C18 2t 59| P2 Aale 4| S 2t 50| 2s 2alg 4 Uk o BE) Mpzmes U TZeleszEY
Quct, 1 e 9l 0|8A} H0f TEt WE Al

1. HERAo| 75 20| 2t Hezo| w2 Selec ZEE J|s
oI 3l Jjax| 2. 2. ChKE Aler =Y Jla
2, B EEst Y nEst
3, Hwalrs olgst Heol 3,
nEsle E=X|
=58 &7
4 A= MEjAMe] TR e Y 4, SIALS Tsl= A
XES Hesin ol s Es =Ul s Moot 202t 2 4 T,
TrHetel - &2 H SSAY 5. ZAEMHIA ADES! 3l 23S o AO = o
e X ISH= ZpHCH HEAATIO] 2 o 0|0 224RE ZRE 7|22 0128 BIM A|AEIl 2=2
&2 ; = zeME ; _— Ei| = EJ =P SiEoiHS0 o
5 1ol HEAel 15 Y |6 1 sof MEAel 75 % 280l soll & AmtE HFAMARA # o2 FYHIS2| BM ¢l
2ol Zxlo| WS Alg Z7lofl TR Aa e o ol xioio o
1T = SF =x = O] M7t 3 35
HR5Z(@129] SIE) © FEsa(@eo 7 @ Zeasmmme ol Tave MR 27| SAMIES] YS mmoliXt o,
ZensoApe ¥ MeazMea] | W HBAZRHRE0| el Y HeE U AlsE 51 =510 o s uiT| of
wjaf o HBL0] T2 ZHEAB|AAY | HEZo| T2 ZAZA|ANe FETpIel ESH S2ARE TIEY MAFE FA0| HiSts 2| o411 OIH
oo 1E0) ons 73290 22 Feastiamo| - -
FETSLHU0| A0 TABHS | KIESH0 TABHE 2EAMH| A} clo|Lt 2HY 2H40] M= = ATlof MLt H2E 4~ U
2z dpjadioln pEE zooige | pEE 2ol gisbic ) - _ o mlo
35 CC o INE ki =
QIEfITt, ot M2 Yo Holds MZE Aol Ss, 222
MOZ(EZES 917 U 23 AM) | MOZ(EES 917 9 Hg Al @ E = £0| JHIO | [AE
v = Segsoxe v gosHiEot E 7|2t BIM A|AEIOl AR 3 7|&9| U2 AIAH! X}
D H10ZHA S0l Thatolol Bag AE - JHEskL o L N N
EZizos Male ABPORt CfS | TR MRl T ASS Host & Ol 2f2|Mel AKRO| Ttsot=E o 4= Qlen, ££E Ho|H
2t 59| At BICt olct o] A2 Zi=MHIA mzxje] ozis _ _ .
5 = — = sl12 olst © o
1 2EMHA Said geo) mEst| 272 o0 S J|BIOE ANAH HESIE {5t 2GRt 2 0AE HHS
2 ZEMHlA RaE o= © © Hi0EH4B0IN "HERZoR ~ 3} .
tiviEel mast KSEE Afgrol2 e 7t 39/ Mg 2215t 2 QI 5 AJRS SNEoZ M A7|HOZ2 AlA
i
" Hlo| RX-2F2 et HIES DiZloly| flot 7|2 K22 M8
= ol . .
o 4~ U2 Aok, &=, A8 SF0IM o LIof7E Mu|A
HOE(ZIZ RS0 AR FO4 71z | AIO(HZTHEo0|o] HAXE Hof 71& 5) i X 2z5iE-H7 5 S fIet /e HEE Sl
) @ @ Me2ZAN FolA @ ¥ xR xAIE0N HEYHo= (A | ks 1510] 0|=01Hot & Zo[ct
‘HEdzor Mol A=2s0| | Holc AE259 BAS Usls ALY MAA|AEIO 20| 7|5 B1Rl0| 0|20{&0t & Zio|C
BAIE L7sle 29'Y MivzAg | MrZdia 2t 50 n2 725259 esTTe < e N = AT
7} 50 W2 5250 2AE ZAE LRSI Z2E Vit 5l & T e AKR2E =X 7120| JHEF o[Ql0) T2t
YRS RS USICH & MR2ZH30] W2 ARl £8 2 Hr0lM= NEZ 5 7l M olelol 2y
@ ¢ me2Zr3Eo] me Azixel| Eoiof et LI W HQIHIS Cte 2} o

oo et Ui A HMUHRIE= thg| Zt 2T,
2f o £t 1.
=M i 3 XL

Ao

1

2. 3RO et ol eRlEe | 2,
e xixhe} HH[o)
xp- QE|- G- Tz MY SO MF | @ ¥ Mo E0) 12 HETof
2 ol st - et

AARIE FOIAZ] ZR THEE Me2xof
2 7SS0 AIBSQR! Al SAREX=
deleE N = SARE E M
TEWSEHOZ Mote FHOMAKIY
oINS Bl MiEstofof stct

@ ¥ Me2xEmAastol Tt

@ B M2z w2t
ATl AAKLS FOAR] Z2
TH=) Heezxo| W AES9|
AESQ! Al BAE[XE=
delHeE 0N L= SARE MO

ZEWERHOR Hal= HEXEHAS 2Fst= A= Ci2o) 2+
ZOIEARLS] SRIME B 5= Qe 2stor il

HZ5t0H0F St 18 AR M2 XAKAEO] 8BS
[eNE=N 2. DioIME B, H3x0]| =

oINS HS
3 1 uiof js2zoe Hsks i

= 0P slwiz olst xx|

HOXIS 2ol Xtz of 4, nE, 20| 7kt ettt 0[]
of BIM 7lz2 7|89 4= dal, dd Z2HEC| =§ie),
tieel el Sz Qo Mg =ity =MEn QoL BM
7|8t Z2HES TIMGEY| o HRet BM HeE AZEL0,
TAISO HFE & M S3h 22 lZate] 250[ MA0f
UX| %2 SEHof ACH BM 2 1zt 252 7[YHel IT&
Ofof cifet Bl FXt & OfL2} S+ a2 UM BM Q1=
2t 755 flet HI8 FA 2E5E dYATIE S BM A|AHIC]

LR 7[8te] BM MH|A 29| Shihs F1A} 5IUC 22t
FE 7JEt BM MBIAE 7|E9] U Mot THE HEfO
MH|A MAAZE TIX[A 2 X0, MH|A0] 2EatE flsh
M TS MBALY Tigd) 2 JHM(9hS T4aINLE o243t
Hd(ehe A= 2 2019 HEot 452 Soll 226U
Lt, AH SR ZRE 789 BM MH|A MEfHA 284S
flotiMe GREA S 7712 Se g9 R gxIt o2

0of0F & 20|

A

te1o) | X2

A
2=

2 o7 FEUEE CARISTHL
(IHH|H S :13AUDP-C016809-01)0f 2Jaf

References

An, M. G, Choi, J. M., Lee, J, Yoon, S, W. (2014). A Proposal
of Features of Cloud Computing Service for BIM based

SHEBIMSHS=27% 63 3% (2016) 55



Architectural Design Management, Journal of KIBIM,
A(2), pp.17-24. (in Korean)

Azhar, S, (2011). Building Information Modeling (BIM): Trends,
Benefits, Risks, and Challenges for the AEC Industry,
Leadership and Management in Engineering, 11(3),
241-252,

Bigala, P, Ekabua, O, (2013), Implementation of novel accounting,
pricing and charging models in a cloud—based service
provisioning environment, In The International Conference
on Electrical and Electronics Engineering, Clean Energy
and Green Computing (EEECEGC2013), 1—9. The Society
of Digital Information and Wireless Communication,

Han, S.—B. (2011). Feasibility Study on Strategic Planning to
Build a Cloud Computing Environment for Smart Education,
2011 KERIS Issue Report RM 2011-19, Korea Education
and Research Information Service, (in Korean)

Lee, C. J, Lee. G, Won, J. S, (2009). An Analysis of the

56 Journal of KIBIM Vol.6, No.3 (2016)

BIM Software Selection Factor, Journal of the Architectureal
Institute of Korea, 25(7), pp.153—164. (in Korean)
Lee, K H, Kim, S, H,, Choi, J. H., Chung, J. H., Kang, J.
H., Kim, S, J. (2014). Strategies for Invigorating the
Convergence Business Models, Korea Science and

Technology Policy Institute, (in Korean)

Shin, S, V. (2012), Cloud Metering System for Public Sector,
Telecommunications Technology Associations Journal,
140, pp.78—79. (in Korean)

VCRC, Virtual Construction Research Center, (2011). A
Development of Virtual Construction, Ministry of Land,
Transport and Maritime Affairs, (in Korean)

Yoon, S, W, Kim, B, K, Choi, J. M., Kwon, S. W. (2013), A
Prototype BIM Server based viewer for Cloud Computing
BIM Services, Journal of the Korean Society of Civil
Engineers, 33(4), pp.1719-1730. (in Korean





