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ABSTRACT

In the integrated IaaS+PaaS environment for cloud services of the port BIM platform, data storage must be
built. With the introduction of storage, all data produced and managed on the port BIM platform is efficiently
and automatically managed, and it is built as a storage for library upload within this platform, so that error
self-detection/healing, large-scale performance expansion, monitoring, security and data protection functions, It
ensures functions such as providing meaningful data insights. Along with storage, port BIM-based technology is
applied to the cloud to provide a foundation to flexibly provide ICT resources such as servers, storage, and
networks as needed. In this paper, the system was built based on the Ceph storage platform, and was
implemented in three main ways: block storage, file storage, and object storage. This Ceph storage is a simple

and massively expandable technology that is expected to stably operate the port BIM platform cloud service.

# R = 202049 SR AR AaslEly el Ele] A9l
<13 BIM 79715 )it

+ First Author : INJE INC, Cloud Development Team, Manager, kjhyun@injeinc.co.kr, %J3]<1

* Corresponding Author : Korea Institute of Civil Engineering and Building Technology, Korea BIM Research Center,
hsmoon@Xkict.re.kr, ] 3]<]
& 0 202010-246-D-RU, Received October 4, 2020; Revised October 29, 2020; Accepted October 30, 2020

U-HO

Hhol 8% (Al F7 | A B3}

Ho
o2
e
_Y‘i
i

1907

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-11 Vol.45 No.11

I. M

rh

1.1 79 =4 4 2y
BIM (Building Information Modeling, ©]3} BIM)
& b AR BE A o} x2AES) Aol
443D 7]k Al4st A0 vl el 22
E9) Hedx] R E Z2AE FoRlE 7l /JJ/H ol
3, Agshe 9] w v|es w22l
BIM 75 32 A 3elS 53l AA 2 A
wgsael, Auel el thaed BIM ol
AelE 918 Fepse o] F5e] MaAolch.
2 Zj9)e] BIM A, dloleletel, ez Ael,
\_jizj_]llz_ jr,].g] /\474] z‘sﬂo—l 5 BIM /(—]H]/k 7104551
Selelow TRl QIFANL 13 Azedle] A
& Agsln Qe
Fehe= 7N 3o me] RS E3ksto] o3t
welle $sha Sl BIM 7|4l sk 9l
AL Ay gk BIM #8 AT EYo]e] 4
IR H)8-2] AFE] Y A8, ~2E8A] AT
A 53} e el 75 W BAE 5 5 ook
o] Follx= BIM ~Ee|A] qlze}t 755 1% F2)
Hl-g, BIM ~E2#] Awrke] 1=, dEgA 2 &
Q3] 12 Qs Agsh] A WAl HEE
& o 55 5 4 ok
BIM .2 #AJ3F Flelo] dicks tfg=o]7] i
o, o] 5 FEhPE AollA] TEAow AT 2 A3}
7] 918 7150 Fos] oE 5o, dn o & BIM
g 7Y RS A, A 2 Rl @A
AEAA] ar ol7] weel] A =719 Fhd& A
Absla 9lom, dixAel ®FEQ] IFC (Industry
Foundation Classes)ol|A%= A 7uke] JAw 2
SRS AL glo] &= Ao gk ol4
7} wbAstar gkl wdl, BIM o8-k dlolefe} 3t
#ste] o)F Asleles Aol &= ekl
=7} 7174 ¢] o2l BIM 7]se] W23 Sl=
ol2fgt ~xe]x] ol tAlES R BIM 7]
o= W2 A asle] Ha gler BIM A4S &
sle] A 75 2 FF 8 A ole AA
Folxr} Aalsic
= 34 7]HT— BIM 755 S8 22k
= 85 84 719 2R 76 e 29
oyl g}, FElsofx ] ~Er]A] 7] e
Zared el 7F okRAl, AUl Ao cojelrb e $14]

Flﬂ%

A ol

ET_'4 r_t_,

-

sh= A4 32kl BIM AxE w3t Foa, o|7s
Alz~dlo] st w| A|xElS} A3 ) s A

1908

G5 FaA BHe 5 ode stk 4= %}
2= A 71E Sl HkzA] 5o s 2
A Myl F 3poltt.

Figure 12 3 olfol|A] 753+ Z2}9-= laaSe}
PaaSE £33l 1 BIM ARE3 ZTRE AA g
E F 2REA 84 ¥ dHE B T gl §
1k BIMel| o]n] FEl-= FA5Ee] =3iEe] &g
A7} DA o2 4=y ek ey FEE T
A& 23 Q=) S %—c 7l A Aol

/\‘]———0]1/}_ _S_E]:oﬂ ULO oﬂ 71 7—10]1;1r
43 BIM Hlo]Eli= = iH A}y wg A5
A7l 5 BIM 9% A< ;ﬂ%ﬂ/‘l?lt S9le D}

upeba] 2 delxe 2
Z=Z3}), Figure 104 #|gkel a4t BIM A HE3HE
#E2] TaaS+PaaS 33 FFollA 4 BIM dHlo]
HE 58402 Aast & Q= ukglog o E
X ESe] Ceph 2E2]A] EFWFES 75319 BIM
dlole] AAAas A 2 Falsislch w3k We 4
L7429 DAS(Direct Attached Storage,
NAS(Network Attached Storage)E 75314 L

Paas

Platform
Container

o v i ) 3 o D

OpenShift Open Shift Platform
Platform

Container Management Build / Publish Senvice Management

Template Resource Project

G

laaS

Platform
Nova Swift Keystone Heat

Vi Mangement Object Storage Authorization Orchestration

OpenStack Glance Cinder Neutron Ceilometer
Platform Image Block Storage Network Monitoring

Storage 1 Storage n Network

a7 1. 2&2R] 74 g9 BIM FERE 9%
Fig. 1. Port BIM Cloud Platform with Storage
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E 7. BIMS 93 Ceph AE=|A] ZE AA
Table 7. Ceph Storage Platform Design for BIM
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Fig. 7. Implementation of Object Storage
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EEEBEEZE nova v
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[root@bim-instance-1-nmjq ~1# df -h
Filesystem Size Used Avail Usex Mounted on
dev/udal 286 1.46 196 %/
fevtmpf's 981M 8 981M 8z zdev

tmpf s 9268M 8 920M Bz sdev/shm
tmpf's 926M 17M 984M 2% /run

tmpf's 926M 8 928M 8z /sys/fs/cgroup
tmpfs _______184M @ _184M 8z /srun/user/8

dev/udb

[EzAoE

T[22 NOE: a1

20
2t
? boot

[root@bim-instance-1-mmjq ~1# cd sdatal
[root@bim-instance-1-mmjq datail# Is -Irt
total 564
Jdrux . 2 root root 16384 Nov 4 85:28 lost+found
--. 1 root root 49535 Nov 13 268:45 Cassion_IFC 2x2 Singapore BCA e-Plan Check.ifc
1 root root 49535 Nov 13 28:45 Cassion_IFC 2x2 Coordination View.ifc
. 1 root root 39838 Nov 13 28:45 Cassion_IFC 2x3 Basic FM Handover View.ifc
--. 1 root root 38813 Nov 13 268:45 Cassion_IFC 2x3 Coordination Uiew 2.8.ifc
=. 1 root root 48623 Nov 13 28:45 Cassion_IFC 2x3 Coordination View.ifc
1 root root 49547 Nov 13 28:45 Cassion_IFC 2x3 GSA Concept Design BIM 2618.ifc
1 root root 39197 Nov 13 28:45 Cassion_IFC2x3 Extended FM Handover View.ifc
. 1 root root 141897 Nov 13 28:45 Cassion_IFC4 Design Transfer View.ifc
-. 1 root root 23696 Nov 13 208:45 Cassion_IFC4 Reference View.ifc
root@bin- instance-1- wnjq datalln

azl 8. 28 ~gzx| A4 3
Fig. 8. Apphcauon of Block Storage
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& TetapodsOTON i 22 Coorntion Viewsf

& etapodsOTONIFC 22 ingapore 8CA e-Pan Checkic

& TetapodsOTONIFC 23 Basc M Handover Viewlfc

& TerapodSOTONF 213 Coorination View 203

& TewspodSOTON i 213 Coorination Views

& TetapodsOTONIFC 23 GsA Concept Design BM 2010
TetapodsOTONFC2 Extended FM HandoverViewlfc
FpodSUTON FCA Desgn Transter Viewifc

apodSUTON JCA Reference Viewifc

) 155369 Ink
TevapodSOTONFC 212 Courgntin Viewsfloa

3285 Industy e
32858 Industy e
316280 Industy e
518063 Industy e
27611 Indusy
328634 Industy .
318522 Industy e
070 ndusy

I AEE|X| AR e A2 OAE (rootBbin-instance-1-nnjg "4 df -h
Filesysten Size Used Auail Usez Mounted on
£2 37/GB) Size_a (1 GiB) - dev/wlal 6 146 19 7/
Hevtmf's 91 8 9BIM 6 sdev
T mpf's o8N B 926M 6 /devshm
e |/shared s MM 9 2 /mun
CHEXE - =z use| @ - 2S2SE(R H%Al /data1E AFSS ftupf s RO B 920N 87 /sys/As/cyroup
alxl He. mis 104 B 1B 8 runuserd
dewdb 976M 2.68 987 1 /datal
E2E C|H=E T - un_shared_wl/port-bin-devddl/BIM_instance_ 1 1.66 B6 87 /shar !
S iy - (9716656231 n_shared_wol/port-bin-devad1/AiH_ 1 106 B 186 07 /shared !
) [/BIM.instance.1 voot@bin-instance-T-nmjy ~T8
== e T00t@devtool-al Linone- 20190802 ~1# cd /BIM IFCs/
. root@devtool-allinone-20190802 BIM IFCs]# 1s -lrt
7 otal 2497
< 5 - r--r-- 1 root root 328558 Nov 14 10:58 Tetrapod56TON_IFC 2x2 Coordination View.ifc
T EETENET

=
erpatSTONKC 2 B o .
& TetapodSOTONFC 28 Coordination View 2
2 TetapodsOTONIFC 23 Coorination Viewe
& TetapodSOTONFC 213 GSA Concept Desig.
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318063 industy Foundat)
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32863 industy Foundat]
318522 Industy Foundai)
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155369 Incusty Foundati

- 1 root root 328558 Nov 14 10:58 TetrapodS6TON_IFC 2x2 Singapore BCA e-Plan Check.ifc
- 1 root root 318280 Nov 14 10:58 Tetrapod50TON_IFC 2x3 Basic FM Handover View.ifc

- 1 root root 318963 Nov 14 10:58 Tetrapod50TON_IFC 2x3 Coordination View 2.6.ifc

- 1 root root 327611 Nov 14 10:58 Tetrapod50TON_IFC 2x3 Coordination View.ifc

- 1 root root 328634 Nov 14 10:58 Tetrapod56TON_IFC 2x3 GSA Concept Design BIM 2010.ifc
- 1 root root 318522 Nov 14 10:58 TetrapodS0TON_IFC2x3 Extended FM Handover View.ifc

- 1 root root 130570 Nov 14 10:58 Tetrapod50TON IFC4 Design Transfer View.ifc

r--r-- 1 root root 155369 Nov 14 10:58 Tetrapod56TON_IFC4 Reference View.ifc
root@devtool-allinone-20196862 BIM IFCs]# ||

-
-
-
-
-
-
-

2333333332
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Fig. 9. Application of File Storage
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Fig. 10. Application of Object Storage
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Table 8. Test Information

5 A A 2 414
« @EAEN(OpenStack) 7{FLIE| : Stein
ZUE + QEAZE(CKD) : 311
+ Ceph 2E2[X| : 102.11
0os +Cent OS 78
CPU + CPU: Intel® Xeon® Gold 6126 (12Core/2.6GHz)
GPU +NVIDIA Tesla V100 32GB

Memeory - 256GB DDR4

Ceph AE2|X| | -200 TB

NAS +IBM ESS GLAC

SAN + IBM Hashsystem 9200

53 e - IFC file : 153 MB
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A 24 e 22 suelxe) w) 2EA)
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Table 9. Result of Ceph Platform and Other Commercial
storage throughput
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Fig. 12. Comparison of Ceph Platform and Other
Commercial Storage Throughput
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Fig. 13. Comparison of Block/File Storage Throughput
based on GPU
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Table 10. Result of Block/File Storage Throughput based
on GPU

ESEED sA42s%
= 22]2KGB/S) gz 2] ZHGB/S)
Initial Re- Re- Initial Re- Re-
. . Read . . Read

write write read write write read

S NAS 1.12 2.58 417 467 VGPU == 0.45 2.52 448 453
IA SAN 1.01 3.28 5.51 5.57 RISt =1} 0.57 217 413 2.64
Ceph = 0.45 2.52 448 453 VGPU == 3.61 5.15 6.67 6.49
2HE b 0.57 217 413 2.64 Hg il 346 416 6.65 6.46
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