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= 339 JPHAAIEA se] wERH A O w9 ohekgt AlA) 7
EAlste Feebar Aq)s

- AEHA Tle FE HAHEY dE #HHlEYAd(Rev

-

BAG, Ataa ol Wdletal o g o, JHIAA W o
ofet AAAAS} 7PEAA F 849 olFk &dd Aol

A

e

m o
k1

WbU

8) 71+5d YAAAIE(2021.5.21), “WEH 2, A2 TAE AAE", https://bbn.kiwoo
m.com/research/SPdfFileView ?rMenuGb=Cl&attaFile=1621243311973.pdf&makeDt=2021.05.17
9) wEZH FAMXAE(2021.3), “g'3 Xoz Zog, wEPH = (Metaverse)!”, https:
//m.iprovest.com/weblogic/RSDownloadServlet?filePath=/research/report/idxnews/20210317/202
10317_B90_20190004_54.pdf
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B o847t 2ol YT AR J14S Ba S
o184 vlolE JIuk AZF @AAA A AL BRAA
FPFAA 3 wFe ANE F

— T3 AALY LY 2 (Omniverse) Z#E Aol A VR 7]&
H

O #Ho]x=5 vta AAM I (Mark Zuckerberg)

- WEH 25 ‘A3td AEYl(emobodied internet)’e]z}ar Aol
6—]_11)

— v WEHZTE AEAIE §Ado] Jth=

Bl 34 g=2x Zva gobdt ot

EX4YE AFHY 20 EE EUH 59 F

Aol vlEpH 2eha B

s EE SRR
- e g Fx FFol ABATL ohet ol FASERE o] F
AAE RS AY FAFNA ABA Uol A Sosh BN

10) NVIDIA(2021.8.10.), “What is the metaverse?”, https://blogs.nvidia.com/blog/2021/08/1
0/what—is—the—metaverse/
11) CNN Business (2021.8.9.),“Why Silicon Valley is betting on making this dystopian sci

—fi idea a reality”, https://edition.cnn.com/2021/08/08/tech/metaverse —explainer/index.html
12) A=A GAXAE(2021.3.11.), ‘HEFH X, Al F7HS 2 Y3T), https://www.samsu
ngpop.com/streamdocs/mail/sd;streamdocsId=TNS_QbepZ TrW{Wpo3ZFk_nSvn7UihrEA4XKf{l2]
YWbU
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2H"o] Zajst= sy AA=E Xg_q]—@-l”
O nxR=A YAAXAH
- 712 APY-EuY ZUEd FERIHE ez EAO
‘225}0] 22 (SPICE) RS AA|F ~dfo]lrs .8

i

A-go](Seamlessness), A A 7+ (Presence), AH A
(Interoperability), 5A]4 (Concurrence), 7344 (Economy)2] &3
< Yed

— olg% BAS o Hehust oldd S4L b BAA
Ash e ARAAAE BEel FEHE 3%Y T
1 R

94 4ole FEHY A% sPge] Adslo] v ofol
5

ARl M= mE s UGC 5= 7Hs3E mil= Adst=

AGAAZR Ik A Fofetet ole AFEEEZA Y wEH
o @ 7 Ed FAFS Y W FovE o= B

— S OFt JPAA EAFE] ¢ TAETD s 5AH
A AHAE AFITE HEHAEE G5 1 AZAEA
(Seamlessness) 9] E4& 7FA AL sho] EFHE oA G52 7]
B &35S EF YT F e A0S ATt HollA 7]
&9 MMORPG AlY & 7VAA ERE=F th2va g wkw

4 gMAAHY A F58 a7t s

13) 71=9d IAXAE(2021.5.21), ‘HEeEH =, MEL YXd AAE, https:/bbn.kiwo
om.com/research/SPdfFileView?rMenuGb=Cl&attaFile=1621243311973.pdf&makeDt=2021.05.17
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<H 2> HEfHA Fo| HjW

A —TJHA : TJHES
HETH7| B ==l MEY A 2 E| oo EJ E] TEre)
o1
0| = 0/2H 744 3Ho1 2R EF 5
(ASF) (2007)
HEYEENT|SHS
@] O - - O 0O 0O
(2008)
9llH| ] OF(NVIDIA)
0 ¢ - ) - 0 _
(2021)
02 M7AHI
(Mark Zuckerberg) 0 0 0 - — _ _
(2021)
MNSH oMM
o) 0 o) - 0 0 _
(2021)
SlSSH 2| MAIME
@] 0O - - O O O
(2021)
02 S| A x| ME
o] ) - -0 0 - -
(2021)
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2. Mgt = S0F 74 8&

[] Oulier Ventures®] ®WEH A~ FAA LA
— Oulier Ventures= HWEH A 7| Ex¢F $4 Z2aHS A
425 s 28 ¥

FTohe JAgdolEZA, e Fge
Eop ol AAF

12 5> Oulier Ventures@| MEHHA T84
Anatomy of a Virtual World

End-user Software

End-user Hardware

In-world Assets
Physical Space ect O Avatars
(Virtual) (|
@ Currency r:';{':::’:m E Marketplaces

CEENE
a0 fos
Bridges to the

Content
L
physical world

Economics

Bridges to the
World Primitives & Rules

o o
)

Programmability

User identity,
ownership and
reputation

Hardware Infrastructure

14) Burke, J.(2021), Building in the Metaverse, https://outlierventures.io/research/
= Dystopia. 1

building-in-the-metaverse/: Lewis, R. (2021), A Closed Metaverse
ntroducing the Open MetaverseOS, https://medium.com/bosonprotocol/why-the

-open-metaverse-will-never-work-without-an-open-economy-86379cd3c307
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<X 3> Oulier VenturesQ| HEfHA TLHQA

FHRL

AEX HEAL
(User Persona)

Z|E ALEXLS| O|F, OfHLEY,
ArEAte Agat 59

2 &5 AMEXl StEH N e e
9 AzEgof VR/AR S| EAM, PC, AY Z2&, SC20|HE 2ZEQN & 235
= AMEX7E MAE Z'sStE otEAN EX & 2AZEQN
(End—user H/W, S/W) | © = < " < "
MA Lf Rpo
N JHA M Lol ER e KHAH
(In—world Assets)
=2H (714) MM g At 2ol MAZE FEEE 37t AE, T, R
(Physical(Vitrual)) |fI0{2iE, £& &, OfHIEt & 1 Qo EXME 4+ U= A
ZAHZ (Economics) |E3t, 28 AE U AXS &5 MAQ AHE 24
o|alx|, @2, HIE2, Fx3+E HOlH Xtat S DL/ E
E(Content) _
Zatot] MAO HE 4+ UAs BH=E
MAZE HEA &SsSH=7t? AFEXH ID, &2/ 2 FEo| Cfst
El:ﬂ
A o Glstll B AIRXES W 4 Q=T? eSEl=T1?
MA 71294 9 5 dl A 2 Pgl_ tEAEE & &+ F [=7t
o Aot wWEZF? SMIE M2 Q2 4 £ JST? A2
(World Primitives and
Rules) 22 & U7
ules
Z272Y Jtsd1 Ofo|ME - o HAIO R MAS RAE
ASeEg = UA2H, Xkg CAE oo|METE MA <
dsaEE & A=

ATEQO WA=

OhE2S8 ZEot] MasS &S5t ot HAE 24 24
(S/W Backend) = e °
SIEQIN 78R ™ MAHC e e ATt A¥E= =0, O0lH
(H/W Infrastructure) |MEQ] M, 22RE MH|A, HEKZ
HEIX|(Bridges) MAZE 5 AAB SHH0| HEE & Jes WY

OXE AA
(To Digital World)

Ao S FHGo s7 AS ALE, APIE Sot 2|F ZEO:Y
7S, HYe 7ty eEe R HexE

o™ MA
(To the Physical
World)

EAZA €2 AR 7|Ee| 231 C{X|E Apaof of gt
dEetet 22 =28 Juivt s HAE 24 XH
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— &% Ao dAH=(EE A FF2) AHEE wHEH 2 0S
o] AL thex e 57 LAV} AMAo] B Aolgky FH3)
3 9L BAZF3E F8(Decentralized Finance), A E7}5

EZ(Non Fungible Tokens), BIF =38 Al d 2 (Decentralized
Governance), BIAZ3tE Z-5= AH] 2~ (Decentralized Cloud

Services), A7] A 21<9(Self-Sovereign Identity)

<J% 6> 7

x|

o

HEIHA OS +ML

a

Self Custody and Access - Wallets/Front End Applications

Decentralised
Finance (DeFi)

* Aggregators

* DeFi Primitives

* Oracles

* Data
Marketplaces

* Units of value -
‘Internet Money"

NFTs -
Sovereign
Virtual Goods

* Minting houses

* Marketplaces

® Token standards

* Metadata
standards

® Hybrid NFT+FT

* Physically
redeemable NFTs

Self-sovereign
Identity

Decentralised
Cloud Services

Decentralised
Governance

* Storage
* Compute

* DAO frameworks

* DIDs
® Voting Vi

e Verifiable claims

mechanisms

= Staking & slashing

* Multisignature
wallets

= Community
Audits

» Databases

* Query &APIs

Programmability Layer

Peer-to-Peer Networks

<H 4> J4HY OEHA OS +da4

HIZRZ31E 28 OIS Aot Selo® £I1 2ol ofd ergHoz dre

(Decentralized JhgstE 2 ol 2AsE 38 YEe 930l IHSHE.

Finance) oE S0, 20| _‘é‘ﬂ 9.1% AU S, M U 2AH
Hela, 2Ot Hustn K== AT ZMX S0 AUS
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™ &7ls EZ
(Non Fungible
Tokens, NFT)

NFT2| IEPHIOIEMI et 2ES
Z
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O| NFTZ

. Z NFoIM Tt E
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Governance)
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¥
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=l

t (Decentralized Autonomous Organization,

| 710l IEe TS, At B50=
5tal, DAOS FHof & & JUES
7H”E*% flet £ 71X, OS5 MTB
E7F Z&E. Open Metaverse= HEHHA

H dMEcz HAZ #0F ot a2t

o

DAO |

=

lo
>
[N
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k2 ol
g o 1o
ﬁ
Ral
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Ok mo L
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|
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I

M o> omy A ope B
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I U
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A2EE|XQ HAFEe ZERE
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HEHH 20 H 25t
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[J MatthewBall.vce] ®WEPH 2~ T4
>

— MatthewBall.ve= WEHH ‘;—l A IT Foko s A= 53
2 BE2E FPste V9o E, AEHAY FAHALALE Ty 1™

5 Esh 2ol ANY

<12 7> MatthewBall.vcl| HEIHA FMH QA

Content,
Services,
& Assets

Payment
Services

Interchange
Tools &
Standards

Virtual
Platforms

User Behaviors =t

5t=910{ (H/W)

T
Ral
iy
0z
_O'ﬂ
n
(¢}
2
2
<
By
&

In
x|
o

Ofn
pal
ot
_I} |
N

15) Ball, M.(2021), Framework for the Metaverse, https://www.matthewball.vc/all/f
orwardtothemetaverseprimer
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3. WEW 2

O wet 2o st st&2 MEs AAS 27 RuA F 3l
Metaverse Roadmap(2007)16)-& HE}¥ 29] vbd Alye] 25 A|AgH
<12l 8> Metaverse Roadmap?| HEHA A[Lt2|2 Z Y3
Z #(Augmentation)
Z 84 ented Reali % 49| | x| H&t(Lifelogging)
o HH HHY e obdETH %E[’ﬂ Caol o MEEEAS0 Zdtc U4 HEE
ORI E HOEE 83X 20T 7 Glo|Efatstol +E5ia MA, B,
o HH sy A 5 @?JEEN 2RO [o OfAR QIAETH TO[AS § &8
Nex %jE §18UE RE N5 olcioft gl A7 ALY
o g5 & o
(lEZtJma“ A qAtel £|X| % 8HMirror World 4 B4 (Virtual Reality) | o5 (Intimate)

<H 6> Metaverse Roadmap?2| HEFHA A|LIZ|R |

. ﬂﬂ)\ﬁ?ﬂ& ORE Hdo2 EQAE.

o Y EsHeHo FEH gioz
oEST 8

o OJAIZ 72 0 (Google Earth) 7+ 98-

o 02 HHUE 20| B20|E £0

EHME S0 B AREE AR 0E
2240 X8 7t HE
MOl E= ALEQl Ao E=
YA AUS.

FAHH =Ho|

| 8.

74 (Virtualization)

>
S

Tdaa HWE
SLEd
A ted Aol ujFo[Lt o|n|X[of 3XHR Thef 0IUIXIE .7:1 SEECE S
ugmente
g, GYLE 20FE 7= HEHQ o= ZA A Sol A=
Reality)
AL8XISl AMFEES CIEUIOILL ADLET|T[0| J|Sote AR F2
S0l Z2Y JHelel F o, of7t, 4 SolM ESE oIt 7|=5E. Hel
(Lifelogging) Ol = /LB, Mlolﬁ% So a4nifoiet #2 ADPE“._” s9
fAloizi= 7171 S0l U=
HeMA HHMMAE H20| UXZHoM Feet A2z F2 X,
= USYEEMM 28X UAS. HEH 2= F20{22t
(Mirror World) e . - -
HoH#ASl MEA F8’ S0 U=

16) Smart, J. et al.(2007), Metaverse Roadmap: Pathways to the 3D Web
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o|l7 o Al Zlo MES A 1 o=
A Al ClZto| 1 QoM AA 2t 22 751 22 g &+ UAE EREHZE ‘_r_L._
(Virtual Reality) SUCe =z AA HEHAE g of 71 BOo| TR X = fREY.
irtual Reali
Y HEHEQ o2& O+2 Cts AFEA =22tel E28Y AYol UZ
O WEH 2 Aygles 42 82 & Jdor #4 7|sy #d
mEk o] e AL 7i&st 2 A
<2 9> HEfHA AL F7t 88 Z2A%3
Augmentation
Augmented
Reality Interface Lifelogaing
and
Networks
g Sensors 2
B 8
w L1}
Mirror Virtual
Worids Worlds
Simulation
<H 7> Metaverse Roadmap?2| HEfHA &% AlLtZ|2
2594 ‘ e
MM A - HEMA stdol cfet CXE 2, olgfst RHERE Wsi= 2L
_ MA, WESR A CHio|A, X588 FHAQ =its Sof
HEMH - 5TEA L _ N -
It (ELEE s AT S 2UHE I)
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484 g

FEIIO 2N U AN BAS ANE 4+ s FDE
SZB4 - 2lo|ZRY [QIEHO|AS JHolel AL AT MAE BUEY & 4 Us
HEAI(NAE) S/ 5 HRE Sof Th58

Jhat ofuiER Zhel YT QUi
I%:ll-

el
EfOIZ2Y - THSMA |[d=HE
Zx]o

O 9 di7kA weH A Aldges A8si= dA wEtH 2

<1 10> ¥ HEEAC BN Y

A EEEER B
Number of identities)
U= MMORPG A o Ebe] 2~ =] 5
i >
HaAAsts A
{Carrelation)
71e} 7HE4EHE AEAMA, selZ27
(=2 Ad =) AA, 784
v

17) dE|tole] et A Ao 1. NVIDIA(2021.8.10.), “What is the metaverse?”, htt
ps://blogs.nvidia.com/blog/2021/08/10/what—is—the—metaverse/
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O A5 BAS XS e 20 dd B {38 AR
— A9 wEH e XR, SNS, gxE EQY &8 23

<38 11> HEH A0 Tt ek

104cy oA 10~20LCH 204 o]

Metaverse 2.0

xpecta

‘BAA Y

Metaverse 1.5

Z}E 2| EFA(Transition)

EE/E3
(Convergence)

Metaverse 1.0

ZEE A (Trigger) fiine
- SAN QASHEES < MY 7|1&-HEe| 24 - SA} S ZHMAIZL
SR8 7HEA A|o| 2 A231E Salf AT Al HZ7|&, HIES=S}
SaF5t HEHHA2| 7HE0| eI+ U= Agsto] HARMY XIEdE
HA| AERH| 7IX|0 SAla ZE
« 7HA AlE2f0|M 7=, - ADEEE ZTUHA 7|2, * 5G/6G, S1E8X|s, loT,
OHIE}7]%, 3D 7|& ARZ2HA, VR-XRE[EAI EE2X(21, 30 7FAA
- 122D - ZFIEGO(LI0|SHE]), MAZIR - HEHEUo), 2EEEA
Mf=eto|=@I=E) VRIS (HOIE) (REEA), 0|=Z7HE(SKT)
S2Aug
XRe| A%
susy Ay szEy R
Eﬁ sl e rﬁ‘; E "“ﬂ;’;ﬁ" | ik E §
o g g
g pr 10 2 i Fetat 2 %
(Mirror (Virtual Virt
Worlds) Worlds) g

18) 3H2X) =& HANS] A5 (2021), 2]RE HEMHA, 2.0 A|gj29] A3}, ICT ISSUE BLEN
DER A|5%.
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<E 8> HEHHA 37 2 59 W A

25 | =4 3 A2
» (54) ZHtY - PC 7|8t AYE MEHARZ, A S E0
(78 1] A 7|4t ot et Al &= - moj - %‘ sz ¢
M EHH A = (AHE) 2EZ2(Roblox), ZELIO|E(Fortnite),
}OIELEHEE(Mmecraft) %
» (E4) A40i0o| HEjo ZHY HOoM ELUSIH &8,
(78 2] &4 7|4t 29, %‘ ALY So= wEst HEHHA HEY
M| EpH A = (AH) M E (Zeppeto), A (Weverse),
3 2|&(Horizon) S

- (S4) XR CIHO|AB S3) 25, 1S, ABd0H 58
Moz, 43, HY, 3Y, 24 5 A

[RE 3] 4% - 4 S30f BE0| S718 RIS BEIINT DIEMHA

7\ HERH A

ogr I o

=

HEl
= (AfE) HEIzo HOE FEJO|
Gilbaneo| CIXNIHER 7|8F HF Z2MA Al

— oo} g RRAAS Jos mAY 9(2021)E Eajlx, F
A, BE, A% B FoplM WEMzs Bgo] FAY oz
A1)

<E 9> 3 o7 £0f MEIHA 28 WY

2ot ‘ e
. BlEMHA Jjulo] Delx HA HA MR 9E0| WA o=
ol At
Ssjla |- BELHO 0= B o200 2210l HRNEE0| 39.4% S715H%

X480 olgol 86.2%0) HOl B30l A1 B A 42 Bkl
e MEA 7SO0l 2 FEY o= g

19) 1A 9](2021), &3} o7} 349 et A /8 2 Hd WUk A, JEAEE=
& X]. KIPS transactions on software and data engineering. AZE%Jo] U Tfo]F
=5t A10H, A|8%, pp.331~338
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- st Y, ojUmold, ME S FEWR HEMHA J|sto] RHX
BLTES HE U M2 YO M AETL B
- NEEIAIL} JIYS0 HEHHA J|Hie] MES NYS FEFHD
MEg MY
- 0E AEEE HEMA BHOE HA B4E MY
s - VR AYSE 0| BIE WEBH, 27, BE S 4y AXX Qo
X
B SELM YEHHY UL N0 FIIFY R0 BSE OF
AZEI HEHAOIM RASHA OIS HE o) MY
- CIE RO HIHA J1Y M HEMAR N
- WE BES IYOR B AN BB 0 FE 012 U AN,
Y DE4E, B T, BAE 47 S0 Jh58 83 BY FUHAS
SAHOE P5Y 4+ USH AIL3 MHHAE CHIEA FHE
By
- ENBY 0SB AT A HEES HEHAR S o2 MO
23 e | 2H SFE AARNE A AY0IME S8 HB
- ™ MAelel 0|28 NE R ABEO, 078 ZAM )
o ERHA0A 350 B=2s B2 1 3ry3t

[] Boson Protocol> HWIE}H =9} BEEAQ A9} #dE th49 K
AE daEskar 9le20)
— WEpH 2 A AL ARG stE e (AdE) ol te o=

AE 7IELE Ye T e

- B2 vllAdZE, TEVES go] FRelA FUT v
B2t A4Y AR oD Jee nAT W, N RE
o) et as V)2 2REE & A

20) Lewis, R.(2021), A Closed Metaverse = Dystopia. Introducing the Open Metaver
se0S, https://medium.com/bosonprotocol/why-the-open-metaverse-will-never-
work-without-an-open-economy-86379cd3c307

_27_



gol ke e A

<2 12> HEtHA ZA™ ZEX|M@MLH-7HE, SIEQIY 1no|&-5IEY N XolE)
b

SO
W@HRLD : SPACE

WARCRAF!‘ sauﬁauu

nnnl.nx |

[ A3y 91(2021) A2 4 (Real World)# 334 (Public)o] vh}e
A7) Artificialgh G o] wlEtH oA T2 JHJo] FFefof £
Aoz AQtg2)

— Artificial > “ZdH o2 A=A . L
slobst 7@ Flolw, FEFopl LSS o A9 )
ol Barsirhn Fg

= AHEA THA] el fAEE BE G0l ARSA FHHA 2
A2 As 45 AdelM &A= Frsjof o ERF AL
3 29 AS, A2l BET AW £EA AFUSAA 58
Aoz &8d & sle A= A9

- Auls getege, M EAE 75, M U9l 58 AL

- dAY MAEEE wEH M BYse B8A dtE sds

21) AR 9(2021), HEPRAR S ojfAIc] FulS g BAAROF YA, S
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3. et = J|& 5%

(1) 7i a7l
(] Y ¥ (Unity) vs. 98]<4 (Unreal)
— XR & WEgHE Fdxs gdt A =47 S85H3 e
U 71 g8 g85H3 e Ae fYE S dgdeln o] E9

<# 20> FUE[e A2 AT 5
&= SUE| e
2L SUS AY A2 DA JIEAY AR
X o —
C SUE BI3=2X7t e Ol 7 & =7 7H gt
2005"._:', oHES o°H UH 19985, 10._|7é>| 'lj'\r%;l A
4 oleioiol &g
#, RHHIATRE ++, AHHIATEE
m=m olof | OF AEIATE C EEEE
g B2{1¢, A3E B2{1¢, [PC, FUE, =ES, 2& 52
ESR= PN . =
2%, 2HIY 71718 HiOe A | IEE AY
2D 7§41, ofLimo[d, 2 E Z=e ZE[Zaoo] ZaldY T,
SHAH, AAIZH 24/ORAEZOl S | VFX & YRt AIB0IM, S8
=
3 r|2 Ush, AR M4 an HET|, ZHels
ofLimold =3 HE S
e 2
ofl Al

46) EDUCBA, Difference Between Unreal Engine and Unity, https://www.educba.co
m/unreal-engine-vs-unity/ ;: CIRCUT STREAM(2021), Unity vs Unreal Engine fo
r XR Development: Which One Is Better?: https://circuitstream.com/blog/unity

-vs-unreal/
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&5 fUEl Az
AdAaxEL 3D mHY: fbx, .fbx, .sat, .3drep, .3dxml,
.dae(Collada), .3ds, .dxf, .obj, | .udatasmith, .wire, .dwg,
3D of E2A oMM M m: .iam., .ipt, .udatsmith, .axf,
Autodesk 3ds Max, Autodesk .CATpart, .CATproduct, .cgr,
A Maya, Blender, Modo, .sldasm, .sldprt, .udatasmith,
ZH Cheetah3D .gltf, .ifc, .iges, .igs, .jt, .c4d,
.3dm, .mdl, .x_t, .asm, .creo,
.neu, .prt, .asm, .prt, .step,
.stp, .udatasmith
SUE ZH0lE XR T &d | o2l EH0= XR M &g
MEX 1128 000742 22l =2t 6,10074] | 4,6007H2] @ =2 12,0007 2]
7w LIE|

=4 ZH

Eq =X

A& A=

AR/VR ZHI=29| 60%, 2HIY
A9l 50%7F Unity3D2 7H &,
150l 2402435] o4 AE MK,
2870 EE XA (i0S, Oculus,
Windows Mixed S5)

EECKEEEEEIEEEE
E

31,000742] 3D o4 A3

oM AEN | e = =
B B - L
o E A Audi, Invista, Boeing, GE, US | C4X Discovery (&l 7i4b) - Air
T2ME Navy (I &) Canada(&& AHIA A7H)
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[] Aol 2 AZE Mesh4?)
- 2021d 23E3F Azure 7]

A gl A, 973 =9
7V g

- E=2d= 29 22 AR A

A, GE2H o)z VR § 7 @4 3
=A, 9= 10 PCe} AvtEEZ 5 wutd FAE o8l = %
&0l 7t
5]

Mesh-enabled

HoloLens Altspac
Apps Mesh App

Microsoft Microsoft Partner
(new onte Teams Dynamics 365
Coming ater

Caming hater

Apps

Toolkit

Mesh SDK & UX Constructs

Capabilities

Immersive Spatial Holographic
Presence Maps Rendering

Developer
platform

Multiuser

Core Platform
Users Session Consumerand Biling Audio &
& Commercial Graph Video

Multi-device

support ﬂ g

47) Pradeep(2021), Meet Microsoft Mesh, a new cloud platform to build immersive,

cross-platform mixed reality apps, https://mspoweruser.com/microsoft-mesh-p
latform-mixed-reality-apps/
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— no|aRAZTEY} e S2AZ 2= Y, 1S, A=A, =
W RES F8 BHeE sta o
3,500~5,199 22 48)

— 20189 R A ZE v §7Y FFAGS A EH(IVAS) A
nfo| AR AT ES FAHEA A|2HQ] TEAZ2E VN 7Hﬁ__}
3l FF 109zE ofdoA AME 7hed SAEA dEAlS 129
o] HALEAA BFste oF 222 99 YR A Y49

<12 22> Olo|AZ2ATZE ZZ 3 =(HoloLens)

[J olvljo} Omniversed0)
— divjfol= 2021 Omniverse TREFS FRSIHFOH, o] TAE
< 7 EY 2 EEFoE AES AN AlEdEelds AAd
— &a 3D ¥A9 de facto Standard®Z A& &3 U= FJAH(Pixar)

9] @ Z A2 USD(Ultra Scene Description) ¥"&
S A4 EFES ARESt e FEAEo] AAte®E FY AR &
TS YT F A AE 59, FslA AEE ST Z4

48) https://www.microsoft.com/en-us/hololens/buy

49) =YK (2021.4.9.), 0] §F-MS oty ‘FFHEA | =Al” A4 AAL https://kookb
ang.dema.mil . kr/newsWeb/20210412/1/BBSMSTR_000000100146/view.do

50) https://developer.nvidia.com/pt-br/nvidia-omniverse-platform
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2 749 3D 288 ZAHS AlY AN AEE & F

-"’_“
- - iPad with
“ _

R e, Streaming Client
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- @A FYEs AP Ae £FA VIHES e 2o o=
B (Adobe), QE® A=A (Autodesk), HWIEZ A28 =(Bentley
systems), £3 0 (Blender), 2 3L 3| A (Clo Virtual Fashion),
ol = A A= (Epic Games), Esri(ol28]), =2 (Golaem), L&}3 A=
E (Graphisoft), 2to]EW (Lightmap), ®W<(Maxon), W & o4 A]
olo]=(McNeel & Associates), PTC2] £4]|o] = (Onshape), 8] 4F
A (Reallusion), A E (Tangent), EHE(Trimble), @ X](wrnch)

(2) AR ofoldIEE 7]&

(1 ORI ofeldlEE] (Digital Identity)= HAE JH= A4S d
g Aoz ofoJdlE 9 thd2 AMF(AR)] = AFUE), 84
A EA, Ee yAE AR I A dEE) 4 5 J551

<dg 25> X2 FAd 89 X HE Oy

ranamittir

DIGITAL
IDENTITY

@ ENTITIES PEOPLE
@ DEVICES  THINGS
e-covernmenT (il
lizers toa fike
walls
soc raronw g\
For social meractions 1
i boors

E-COMMERCE
tranisactions

FOOD AND SUSTAINABILITY
& J——————
and b ply chains o

3 shop; 10 0

51) ]7]4983}, https://ko.wikipedia.org/wiki/%EB%94%94%EC%A7%80%ED%84%B8 _%E
C%A0%I5%ECW%B2%BA%EC%84%B1: GoodID(2019), Identity in a Digital World, htt
ps://www.good-id.org/en/articles/identity-in-a-digital-world-a-new-chapter-in-
the-social-contract-world-economic-forum/
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[J otutetel HAE m]52)
HEfH oA ZRQle]l AAde HAE W (Digital Me)'gh= 7H
Hoz Rds=E &
- OAE "= gAY 7t Ao A2 FBAHSEA A9 &
Ad FAS EAY, v A4S 7HE F AF

<712 26> OfHFELR} C|X|E O|(Digital Me)

O}H}EFAVATAR) 224 C|X| & OJ(AVATAR) E9|
o TR B2IOINE 22K 0l 3177t glof
¢ JH S os dnE 2 AT R0 BHR NS RS
EplfLN], SHiaare <8 M2e  f=zedasszsys
sz e ol HE o 2ot A0l HE2 S20 2 g
Nap o MOl #NE wRsts ot olztolut HUOA STOIXIE ORI 5 218,
= SE9 22 LM LIEtE. (U4, 2001)
O] I YAIH QI SKX|(Tempora
" Bocy)S xR0l OlerEa « 212¢9 48 5(lconic) FIE Ofer2
e ol = Folgt, OfHfErE Qg mo = Aus e
N ; =X S0 7| X511 9o, O8RS
N o OtHtER= StLEC| Z-M EXH(A le'% [HAl_Igi‘.E Zj?_' EA|0 20| ®Aaloz
ol = Origin)7h 3 & Chot HEl= LA Efete JpaAIR e 5 9lS.
Abaf BISIAI S Ea 3 O =X S o J|zo| 20| what ZBYglo| Fststs
X| 8= 80|12 AR E. AHO|H Q1 Z4 K| (Featherstone, Burrows)

[ &7 =7 A A4 (Self—Sovereign Identity, SSI) E@53)

— SOVRIN Akl ola] 445 /¥ SOVRING t<d Aus
FTHA TUH Z EFAAS 7Ive R oW FY V)H oE
a2 gom Ao Wojzd 4 glow, A Foi& tAE ofoldl

ElQl 7] FHA ofo]dEEE Sl =2 3/ FEEEHE T
< WHE AAsE AS 202 9
- 74 24 (1) SEHE I3t ZgolHArt BHIEe
DID(Decentralized Identity) & 7FA1 = EFA QNG +4¢
43 (2) g543d 7] B A =" (DKMs: Decentralized Key
Management System)< 7FA3 = YAE A7, (3) A
(Peer)

M o

52) Al'=& 9] ICT Insight, https://donghyungshin.blogspot.com/2021/05/blog-post.ht

ml

53) H&5 2(2019), dAIE A8 Ate] A4S A HA|E otoldIEly 53, Al34d, A3
3, 114~124
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<3y 27> A7) 2 AAE 22 iE=

Self-Sovereign Identity (SSI) Model

Issue credential

Digital
wallet /

Connection

Verify credential

[ Blockc

— M ofelDEE S &f3ta A & A= D o 2
< AR AdEI 284
(1) AH&A= E5A Rl DID B4S 249
(2) E5A12 AH&ALe] DIDE 3419 DID= 24t 28] 4
BE AWsty] 9% % #4 F4E Zodsts W3C Mg
=

[ R=X
A
AuthZ £l Q135S sta, ¥ AR oA -dJAG-AY &

2 59
<3 28> A7 2 A 2B As A

Unique

DID Verifier

Pairwise
4 Unique
Issuer DID

Holder

Countersigns
Credential

Presents

Signs Issues
Credential Credential

Verifies
Credential Signatures

Decentralized Identifiers (DIDs)

Public Blockchain or other Decentralized Network
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(3) &t &

%

[] KHRONOS GROUPS] ¥ZF3} Z554)
— KHRONOS GROUP-& thakgh S E T} tupo] 2o A ALg 7453

g g ovhojo] #dE /pNE 8 T Al
2 (AP]) B85S AA = vgdd 53 @A Y. 3Dlabs, Discreet,
Evans & Sutherland, Intel, NVIDIA %5 "|go] ## 7|gdEo] &

o] 20009 AP S
— ¥Fo =2 Vulkan™, OpenGL®, WebGL™, OpenCL™, SYCL™,
OpenVX™ Zo] 9lom HZo= OpenXR 1.0 EF<& F/MT

<12 29> KHRONOS GROUPS| HEZ3| &= Y

/ 3D Graphics \ 3D Assets / Portable XR \ Parallel Computaticm

Desktop, Mobile, Web Authoring Augmented and Vision, Inferencing, Machine
Embedded and Safety Critical and Delivery Virtual Reality Learning

— ;“!/‘
Wulikan.| ANARI» [m( J @R‘. ‘o

@GL\ES penGL
(SYCL NNEF

K‘-:[‘—' GL/& QVuikanI
SAFETY CRITICAL @ Guidelines for creating APIs to streamline system safety certiﬁcatioy

ADVISORY FORUM

— < %3 OpenXR 1.09 A% Z22A ZPE FFo] §lo
VR-AR o Z&Alol A} Axlo] Zzte] ZA;EF 9 ofZA A
< AH&Efor sk, %3 APIE AM&ste X9 A AHEA A

o] =efolH o] o] Faste sNgnIe Y Y|k FUtete

AZ sjdstazt 20173 EF3F 42 A A3

— OpenXR& o2 ZHAFANA TrFs XR Zx dElel A3 1
A} ZRE, 2T QA =E AFE. OpenXRES WebXR& 23

st S 8=Z 2 Wy} QlWo] OpenXR APIE AM&3l= Al A

rir

5

54) KHRONOS GROUP(2020), Building the Metaverse One Open Standard at a Tim
e https://www.khronos.org/openxr/
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AgE F A==

— 20204 715 Oculus Rift S, Oculus Quest, HoloLens 2, Windows
Mixed Reality S°] OpenXRES XA|¥stax oW, OpenXR
Runtimes 370 7192 53 #5: Collabora, HTC,
Microsoft, Oculus, SteamVR, Varjo

<12l 30> OpenXR 7id

Solving XR fragmentation

Without a cross-platform standard, VR and AR applications and engines must OpenXR provides cross-platform, high-performance access directly into diverse

use each platform's proprietary APIs. New input devices need customized XR device runtimes across multiple platforms. OpenXR enables applications

driver integration. and engines, including WebXR, to run on any system that exposes the OpenXR
APIs.

XR APP / XR APP / XR APP / XR APP / XR APP / XR APP /
EXPERIENCE EXPERIENCE EXPERIENCE EXPERIENCE EXPERIENCE EXPERIENCE
w ' WebXR % ' WEDXR

‘ Open\l’\R " APPLICATION INTERFACE

& vArao ') STEAMVR © oculus O VIVE
© @mYndws @ Ovive GINC o 4 s
STEAMVR Hololens 2 oculus C0O &R Windows leog shod,
Monado Hololens 2
Before OpenXR: Applications and engines needed separate OpenXR provides a single cross-platform, high-performance
proprietary code for each device on the market. API between applications and all conformant devices.

<% 31> OpenXRE SAHL=Z X|@5t= 7|§/7|2
Companies Publicly Supporting OpenXR
AMDZLlU anlilatency AREA drrMN ATLATL {\AUTODESK

A®)blender >O DisplayLink (R ERICSSON Z n Google

HAPTICS @ HOLOCHPM KRTC g@ QO intel.

HUAWEI Imagination

@ LG inmmersion ¥ m logitech LUN/\RX- e N
LETZY = Microsoft ey e NOKIA S
Standards and Technology

NVIDIA.

oPIP>> OPico PIVULO Qualcommm B RAZ=R SAMSUNG
SwwconvFirTs SONY  tobil ultaleap” Qunity X iiliNois

\UX3D varao @siicon  @kim O space
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— KHRONOS GROUP-& W3C(World Wide Web Consortium)¢+e] &
Aqe E&) 3D 2 XR ¥FE Web 57 dAAstT US

<1 32> XR EZ1} Web BETO| G

. The Web will Evolve
Native XR Apps into the Metaverse Web XR APPS
Liftir\g OPen?(R

& wuforiar e Web sat @ babylon.Js
A Sunity WebXR - —-three. js
UNREAL *

=" Native 3D W3C Web 3D

Engines Close cooperation Engines
between WebXR
\\ and OpenXR

KHRCONOS

GROUP

Khronos provides the

Wuikan. ©penXR. EDGL. s webpoend S8

— glTF(GL Transmission Format) 4 Ady vd
7Y WO g JSON HFo 1%6}3 A= gITF ¥}
3D ARHETE AR WHEUZIE & & o™, Blender,
Vectary, Autodesk 3ds Max, Autodesk Maya, Modo, Paint 3D,
Substance Painter, CLO 3D %o] ¥3g%. T3t gITF utility
librariesZ o] &3 AvlA~="HE, Node.js, C++, C#, A8}, Go,

2]~ E, Haxe, Ada, TypeScript} #Z-& thoksdt dojo A gITF=
2883 4 355

rlr
_>,L'

]_

ol

o
=3
r;‘ﬂ fr

—ﬂr'

O

FUQ

o
L.

55) https://www.khronos.org/gltf/
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<38 33> gITF MEfA

6 3DS MAX' | J@blender @\ g"’g TURBOSQUID @ unpeac B pLavcAnvAS
A ST SN W © sketchfab ¥ Qumty
M MAYA ASideFX Real;tyServer potvgooghecon
‘ CINEMA4D GODDT
(\ i @ . WCOMSOL Discover
> FORGE Repositories g Earn
@Keyshot §5ketchu "m ;
''''' P - o 2 lon.js
\ SIS A Archilogic ‘ obe _/ P three.js Obaby L
30 Authoring Teols. ¥ Web Engines
8 c mu....ﬁ A | N Experience (~ g miooesk pae [ventuz] )
" CO00 @ . Apps / Engines W3Dhub
WA LL UNBOUND  medium 3D Asset Format for Efficient m \ﬂ'l( wesn UCESIUM
VR 7 AR Authoring Tools Transmisﬂon and Processing ‘ / isTK
i — e | xeoq! IS
g ) .cﬂps.m s Q Drwe Demand \s CO “mrveview A
i 54 # scandy Users ——— 8 ~
30 scanning Tools " 3D oo JANUSYR hubs:ﬁﬁ
( Assiamp [&: _ gltfpack @ i . ey G Sumerian
e == ‘o 2
] S sorrvane NVIDIA. D) Sorvizo EEEIE
Colladazgltf 0BJ2GLTF  FBX2gITF o p— _
- Comvartors and Oprmizen = Benﬂeg AMDZD1 \cARCore M i )
gITF Reference Viewer B g e
’_!l gltf-vscode . .. glTF-asset- generatcr uber ashoplfy @ -
L glTF-validator  gITF-Toolkit B Microsoft ) @)RM CONSORTIU TARGET [I] Office faCEbonk woguss ]
Validation and Reference Tools

Productivity and Social Apps

— Hlo|ARATEE 'mlo|AZAZE  AEo|d A% wA
OpenXR& &A)3t99 2™, Windows Mixed Reality @ HoloLens?2
AFEALE IS 2 OpenXR 718F & AMEE & JEs A4
9. PolARAZEE OpenXRY 34, &52F29 7s
I AY Z AHEIHESY XS nug oz 2 gF7|es A

— G Ho]AH2 Y E(RIft) 9} HAIEE(Quest) SH:F OpenXR
1.0 718k ) AYPE F71E ogd. =g, HTC Vived} WA
(valve) SteamVRo|A] 25 OpenXRS A|U3lH, A AF2 7147
A2l '"EH(Tobii)'= OpenXR A|¥3}7] $13+ ALY 7] A|dHS
afA e Aoletar vF3ls6)

56) o=l A2]MA](2021), [Be]] & T2, RiE o =4 A|Ysk= AR/VR 4 /e &

2= A
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J IEEE %557
— IEEE= XR¥} ##H3le] AR—LEM — Augmented Reality Learning
Experience Model®} VRAR — Virtual Reality and Augmented
Reality Working Group & 2709 HA15FS 935t U+
— A $9F¢ ZEAEE F 147009 A, HT] /T o}
oJAEE, A8 QIEHo]~ FNAE, FE 8 T T3

[} R
L e

P1589 - IEEE Draft Standard for an Augmented Reality Learning
Experience Model

P2048.1 - Standard for Virtual Reality and Augmented Reality: Device
Taxonomy and Definitions

P2048.2 - Standard for Virtual Reality and Augmented Reality:
Immersive Video Taxonomy and Quality Metrics

P2048.3 - Standard for Virtual Reality and Augmented Reality:
Immersive Video File and Stream Formats

P2048.4 - Standard for Virtual Reality and Augmented Reality: Person
Identity

P2048.5 - Standard for Virtual Reality and Augmented Reality:
Environment Safety

P2048.6 - Standard for Virtual Reality and Augmented Reality:
Immersive User Interface

P2048.7 - Standard for Virtual Reality and Augmented Reality: Map
for Virtual Objects in the Real World

P2048.8 - Standard for Virtual Reality and Augmented Reality:
Interoperability between Virtual Objects and the Real World

P2048.9 - Standard for Virtual Reality and Augmented Reality:
Immersive Audio Taxonomy and Quality Metrics

P2048.10 - Standard for Virtual Reality and Augmented Reality:
Immersive Audio File and Stream Formats

P2048.11 - Standard for Virtual Reality and Augmented Reality:
In-Vehicle Augmented Reality

P2048.12 - Standard for Virtual Reality and Augmented Reality:
Content Ratings and Descriptors

P3141 - Standard for 3D Body Processing

57) https://digitalreality.ieee.org/standards
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— 3709 Pre—Standardization®] A= o] &

[EEE IC15-004-01 - 3D Body Processing
IEEE IC16-004-02 - Augmented Reality in the Oil/Gas/Electric Industry
IEEE IC16-005-02 - Consumer Healthcare Alliance

[] W3C WebXR5®)
— o] 7+4& 7H3d A (Virtual Reality, VR) 2 5734 (Augmented
Reality, AR) 7]7]° thgt ¢} A A& o=
- 201993 29 5¥, W3C9 Immersive Web ¥ I1FL WebXR
Device API®] 3 W& 370 249 s AAE
— OpenXR2 AZx2 IFA &R 2 #A g vls), WebXR
W3C ZgolA &3 2 g A

HMQE xdEY, 3 dd MuaE 5T o, OpenXRE
AH&-3te] WebXRe] 7 TEs=
— 37 S sA X YEH+= BEb$A+= Android Chrome® o & T}
Bl AoA BE ALEAE Ao Z WebXR 2822 A%
Il = o8 sl U559
— 72L& WebXRS 7j¥te 2 20199 VR 7]7)& XY=
L2 WA 2A] 3600, 2020 AR 9EFA ALY )50
7t AF BEeA Al HAS SAE6D

i W
filo
_0|L

01' rlru

W

ol

=
=

k)

58) KHRONOS GROUP(2020), Building the Metaverse One Open Standard at a Tim
e: https://www.khronos.org/openxr/
59) FA1+1(2021), 7HEE @ AdolA 9] OpenXRut WebXR, ®f&ut t]tjof, A|26#H A1
60) ofl &2 A2]Ax|(2021), [B2]g] 2, VR SHEE oA X|Yst= 2& B2h9A o
Ef HA FA|

61) ol &2 224 x](2021), [B2]F] #+2. 4 AR A|¥ A1y Chrome H|E} HA ZA4]
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[] IEEE 2888 —?470]1:‘7—'—62)

— IEEE 2888¢] 4] W32 INTERFACING CYBER AND PHYSICAL
WORLD WORKING GROUPQE, 20199 99 59 YAIE] =

Asor, AZteae §42 Wik 9%,

AFF WETh RAFE T A

- EE ¥de OA" MEE 9

o

gras

g A o 8t &

A AAMAEEE

2888.1), 7+ 7|(IEEE 2888.2), 45 A& (IEEE 2888.3) 18]al &

714 (IEEE 2888.4) ¢

- 79 A§ WP 2ntEAEY 2rfEge] B AoE oM @

A S F3H718F K-mlE 2ok ga A7t 9l

) B Ashe +4 54 90wl oL 20209 19 Wi
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(3) BAIA 7Ix] g &4 Ve

HEtH 2 AejA oA BAZ 71X ws 7|2 7 FEEa 9l
= AL EZ=2A2 7)¥te] FT(Fungible Token, WAI7lIsEE

NFT (Nonfungible Token, A E7IEZ’ )<
- FTe @& o] 7Hx7F FdatH A 7ts3s E

)t

.ELO]
T o

62) KHRONOS GROUP(2020), Building the Metaverse One Open Standard at a Tim

e https://www.khronos.org/openxr/
63) http://www.tta.or.kr/news/certify_view.jsp?notice_num=8833
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- NFTE DA% JRE /b4 oA 87b53 202, o
d&AF) NFTE A88d 22l o 4FL BT 2

o] o] ¥E deFeE At 27t

Rl

Ho
S
ox 3

<# 21> HH7IsEED A S7IEE Bl

&= FT NFT
N5 mEHY 0 X
=y 0 X
ASX HA X O
=g Sa, el Ao Amd 2E

gRze) A" 2exg Tusuen, ts

KR
o 224 7|4EE NFTE Ael =9dstel= Al=E st Sl

g5 NFT
o[ x| OE, Y{AEZ oM, CIXtQl, ZEO 1|, A% O[O|X|
202 g9, TIAE, Bire
HAE E21 ZAE, ESl Aotz
M| EfE & SRR ZE, AlY U KR, K=, AR AR
HIC| @ A3t Al2l=, AE2(Y, 4, H|CQ

2 A P, 09l B AHE

64) Kicks, P.(2021), Into The Void: Where Crypto Meets the Metaverse, https://na
avik.co/business-breakdowns/into-the-void

65) KOTRA s{AIFH2A(2021), &5atH 32 NFT? EEA|AAA-2 AHAT) A]% NFT
2 it
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<H 23> NFT ZHH H|=L|A AIEO

ot Ae 7|gs

Of 7|99 NFT 8 "H[ R LA
NBA NBA Top Shot
AL MLB MLB Champions
Formula 1 F1 Delta Time
NIKE CryptoKicks
oM LVMH FE9| 219 S Sst7| flt E5AICAURA" EA|
BREITLING NFTE Z&5h= 0|He|2 A|IA R FE 01E

Turner Sports

Blocklete Games

Warner Music Group

EE=491 7|8t AL Dapper Labsti| £2f

Robotcache BGAZI THEH Y

AMD
Microsoft Azure Heroes
B3 & ol=at IBM NFT 2|8l HAE 240!
HTC Exodus 1
A NFT 2|2 M2t2[ 2
Ubisoft Rabbid Tokens
Hic|2 A2l CAPCOM Street Fighters
ATARI Atari Token

o

BAH M A=

Ae A} ofoldl 2 Azt
HEH ?Jrzwﬂ/\i Jaﬂo]{é(Gr Zone)olgt Bl A 27} w7

=
s WA NPTE A8 A% AAEE S, olold
EE 2% 2o AR £84F WPOE F% T 5 A,
FRAE oF AR 23 BAE T BA AAG D A

]_
A% A2we) FEo0] hPon

66) Kicks, P.(2021), Into The Void: Where Crypto Meets the Metaverse, https://na
avik.co/business-breakdowns/into-the-void
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<38 34> 7|& CXIE BHHMA vs. NFT Z|8te] C|X|E ZH A A

[TRADE FLOWS]
Game creator > player > UNTRADEABLE

- “
—
s -

Limited-edition item

Who goes first?

Game creator > player > player

= “
<
_—_ =

Limited-edition Item

Game creator > player > middleman > player

- OF 299 NFT AHAE Bd £3tol<, A, +3F,
A, Hid e A Foll AFH U7

<2 35> NFT AME{A

@ Traditional Digital Art Game-Specific NFTs
ncludes TC(

- 3 Virtual Real Estate

G Music & Vi

*often Jinec Access Keys & Tickets

shion & Culture ( ) Domains

ancial Infrastructure

& Asie Infinity - $AXS | : NIFTEX
*fractionalization

*lend & borrow

. Flamingo - $FLAG | ) ( . Rac - $RAC

’ Rarible - $RARI H FTfi NFTfi H H ﬁ Coin Artist - $COIN 3 Flow - $FLOW
H *NFT-focused

Crypto Collectibles
Sport Collectibles
Branded Collectibles

Proof of Attendance

yinsure
*smart contract
insurance as NFTs |

67) Kicks, P.(2021), NFTs: A Multifaceted Ecosystem, https://www.delphidigital.io/r

eports/nfts-a-multifaceted-ecosystem/
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JEMO] &S BEF AUS AU & YL

<13 36> ERC-7212} ERC-20(ER)0| AA =l Heff 2Al O A

Exchange
+
AssetProxy

Dispatcher
Order :

68) https://www.bloter.net/newsView/blt201903220002

69) https://cryptoslate.com/0x-v2-update-to-support-ethereum-erc-721-token-swa
ps/

70) https://loomx.io/developers/ko/transfer-gateway. html#%EA%B0%9IC%HEC%IA%9
4
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Token Transfer to Ethereum

(1) Approve Transfer

ERC721 ERC721
Contract Contract

Y

(6) Withdraw Token (5) Signature
A

(7) Transfer Token (2) Transfer Token
(4) Signed Withdrawal

L™

User

Gat
Gateway | gr:::y w| Gateway
Contract [ 71 Contract
(3) Pending Withdrawal
Ethereum DAppChain
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EWg Mol daglo}, ERC-11558 o] &3 thge] olold S

gk ol wol A = A7l F e EdAN 2
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2 Hagdold -, e AEEE 2
— K-mlgtH 2o NFT 48 %= A

b 2Zpake] 1D B (S, A #E)E 4
Hollx BEEAQ 7wre] FEl=-A4E ololdEE #E] AA
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— TS A GSlLE(Fd 19]), vle|HEe-$-&, KT, AHUE
H2(FW 199904 2017d T I8 E), &4 ITX 5]
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o
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o H2 AAH

[J = CDN Atiate] AlF 715 2 714 A
— ZE/BE FEes MU AE AT e Yol Zae =9 CDN+

o AF s R 7 AAE e 25 2o

<HE 24> YO|HZ2t2E CDN+ & 7|5
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== ®2 XY = =
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WA xR Tl Cache 83 7124, Query String =2 0l Cache R& 7|2 Query String H& O£, 3|c X 7%, /g

O Al R=M M AL FHY M2l 24, che oh XXzt

72) http://www.inews24.com/view/1394435; of £2]A2] X X](2020), [E.2]®H] CDNAA| A
kamai, “2&7] YW B Zd dlo]g EEHEJ 100Tbps &1}"; o &3] A2]4]](2020), [¥.
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104) https://backlinko.com/roblox-users#roblox-monthly-active-users

105) ol E21A2]Ax](2020), [RZE] 2EFA, /A 2o AYd ZHEO R UEHA KT
52 A% ¢ A

106) https://stackshare.io/roblox/roblox

107) https://platum.kr/archives/166798

108) https://api.roblox.com/docs#Incomingltems

109) https://conferences.oreilly.com/software-architecture/sa-ny/cdn.oreillystatic.
com/en/assets/1/event/307/Keeping%20kids%20happy_%20How%20Roblox%20us
es%20containers%20to%20deliver%20smiles%20t0%200ver%2090%20million%20ga
mers%20Presentation%201.pdf

110) https://platum.kr/archives/166798

111) https://www.businessofapps.com/data/roblox-statistics/

112) https://www.roblox.com/games/7172485708/Twenty-One-Pilots-Concert-Exper
ience
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& e - LZEUO|E(FORTNITE)

<H 35> EZEL}O|E(FORTNITE) At

71999 EZELIO|E(FORTNITE)
gie M TPS(Third
Party Shooting) 22
F2 A2 ’ o | s
A IR 2E AYe {H[ &
MH|A
HZste A4 AHolw o|n| x|
EAHE
https://www.epicgames.c
MH|A URL )
om/fortnite/en—US/home
25 19 184
o= $3,709M $5,505113)
=
ME 3 ENGTEY $1,831M $3,737
oIz & 5 B N/A N/A
o= 20214 48 109 22| EXF SAICALI(SONY) 5>
ESUNES N .
2020 7€ 2,59 2| EXt Sx<2L(SONY) 5>
215 | 20214 4”9 109 23] & (2L FE)
2020 12€8 AMEXIXEELIOIE 2= HZ Y
‘204 | 20201 7" 259 =3 EX |x(4Y FE)
2020 52 O| X} 4 3% 50008 H Emi14)
19 | 20194 3" O|8X 4 29f 50008+ ¥ Eut
% =] 2018H 122 ZELIO|E-x32 2 AHY A
484 20184 88 EELIO|E-HEEY 2= Qt=Z0[=QW EA|
= | 20181 8 EELIOIE ZHIY jos¥ XREELH
2018 38 EZELIOIE-HIEEY ZE jos¥ EAl
474 20173 9F O|ZAHUZ= A ZELO|E-HIERZY 2E A "AI
= | 20179 7" O|TAY= A RELIO|E-MO|E Of FE TE A HA
» AAZICE ZAT - HoE dES XM HHEg stz Al THX
T Eo 30 #EH HE(TPS) AY A=
= ZELIOIE MA L o2 HHOIA AH 0| BEMXIH Ol SXt=2t
MH|A =3 st 2F EsS WotLlALHKMOIE o €5 Z2E) O|&Xt=zf
- ZYSIAHU(HIEEY ZE) CIYS HES XNHEH(EIZ 2E)
ANzZtg 2 £ AZ
» E 2 FA T8 HE S XSHE Houseparty AAIZE A AEzZ|A
MH|AE ZA|EH15)
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o229 2IAA (MAC OS, ios)E XM 2lst2= Windows, PS4,
Xbox ONE, HEIZ ALQIX| Xbox series X/S, PS5 S Cst

ZYES 5o 52 4+ YD HBIHE Jtsoinf A=A

MH|& &H Z9(0|(Cross Play) & X|l&t
» JHE QI|IVL H2 HERY REE FEE EYO|FE & US
= O|&Xt7} ot M ZAZL &Y HM &S A Oo|7|0 EEFA O|SXt
M AYESECHE EH2lEJ 22 HY
» HE AT EF2 Y AYE S
» JEHCE AY MEAO|M AR M &S AUS Ol EXF 40| M
S EZiCteE HOlM 7|1& MMORPG AIYE3 3A CHE HE Q8
» X2 37 S Et HEHA EAHZNM M Sste MEAT XN FoHKA|
MH|A HHH orom AYogt S5t U2
» ORI KRR BEMOIE O 2E ZE) A EOf, ALY WY
HEe X|Z Ofo|& moy, #1142 S22 SHFH US
= OfE Al PC, Z2HIY HE RANE2 HE 2H2=Z Qs
ZELIOIEE &2 + 85
MH|A 2 _ o
_ O <20 B +5/26E B ASFUEE B AYE
78 1
MH|A ZHE|
_ W B2C [] B2B [ B2G
78 2
HEUA 2EH 24 @4
Ep—— = MZAMITH Aol
= SNS O|&2 AYE &7I= A8
= O|EXI 3Y 5HBt T O|40| &St LY UM¥ #E
AOlY (Building Action Shooting Gaming) 2 &
 ME ALY FMEARD o ZHAJXTE M ZSH 2B A Y lit
JHRIH| o A A EALRL off ZA b A 22 gl A (Quality
Game)
= PS4, PS5, Xbox ONE, Xbox Series X/S & PC - 2HIY 2|
Ctefst EZ2EM E71= MHE.
_ = PC(H)
S8, B || ouia wasoi(pa =a0as0)
MH|2 =Y = -

PS4, PS5, Xbox ONE &

eI T

Ol &Xt—AH FUE|

QF
n = =2 =
sol &= 12 AEX BB
- %K—I e 7.||OI OE
4 of

OFHIE} SHMIAt2| OFOIE =
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» 70§ O|2X OF EtHzE 49 &
4y P
HIZLA [« EELUOIE JIQA D83 58E G 0|49 JIxt 4)
Ag |- oA EXGAES S8 xEd
Al - OfHfEF x| % ofolg oy
HI;;ﬁ - BT XF oo AY U BHHQ V-bucksE HI|IHoE we
= £ AE HEWA MHIA(RE FI7IFSMHL) 2Y
» EYUE W ARLE = T 75 AE
= AL|(Playstation4,5 § 7|7| M ZA}), OF0|3ZA X E (Microsoft,
MA E= Xbox MZEAH S
ol H8 | = MAYEXN S F2 MFA
oELH » EQIX| TV, 8582, otZ2|Ft TV So|M ESst= ZELIO|E A/
HEe Q7] BUE
» Epic AY= 2019HE HIE FZO[H(F 2,390M), Zt &=9
H 80 &7t ZREH(He: 1000HE2{)116)
=g ug - %%i% HIE: $1,057M(44.2%)
e — M=/ AE: $290M(12.1%)
%7};’5 - M8 {El%: $88M(3.7%)
- AI2R EES: $276M(11.5%)
— O EH0|A: $465M(19.5%)
- O|AZEX X $214M(9.0%)

EYE MHA 54

HE 2=

37HA =9 321 HEAY MIS: © MA Htf ME[A WS
201794 128 7|& Ol Xt 4 30002+ HOlA 2020 58 7|& 3¢
5 2= 2 HIEH| O|EXt 4= F 1282 Bt

MHE[A B S _
= ZHIYE 2018E, PC= 2020 RE OHE A MBS SdAe
AMH|2 o]0 &7t
ZEI= 35 | - 0] siAE: 1920X1080 T4
A= | = ZCH OfHIE} S A=: 1920X1080 HAl
X « OBl AF2A}: PS4, PS5, ANIEZ =22 = @Al x|, PC,
ClH[O[A Xbox ONE, Xbox Series X/S
C|Hlo| A
MH|A HZ |« ADEEZ/EIE3CZE HOoj2 O ¥E ZEE= O|RET}
He
AE: O|2EIZ £ AR Jts
agxizr | WA OI2E 18 7t
=3 0| B SA: On/Off 7|5 M &2, OfHIEt Z+ Helo wet XS =28 =3
TT . N = y =
M oy | W 9T SNS 9150 2l SNS Saf =101 Jhs. SNSA Y BAE

oM &3et M H2E Jts.
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OFHIEL | =}

£a = OHIEt= 7|12 MS. O|F 7 - FE OO|H2=2 XF

OHHIE} 7|S | = 7I& & ¥ #F M8 Jt5. A W 935 &5 Jt5.
comaol | A W JHASHE I_Ol V—buckse & MA 3tE 7t =g =X
o1 FIHCE HEEH(ES HEHR)
= 20214 7|& 1000 V—bucks= $7.99¢.
= ZXELIOIE AY W &85 & stH = V-bucks®?t ZE=HH(Bars)7t
AZ. & ZF EFT oto|H e Foist= ol 0| 8&
* V-buckse OfA| ¥ RES HUEM AHE & Us 35O
X AAH S XF olo|HE AFH2E Fiicts 82 #¢
28 WA |« ZCHbE SO DHA| W BRESES iOI7| S5t 58cz 27
S8 ANHE2E Hijsts X2 #Y
* V-buckse & MAS SIHZ Fojsiofstn Z=HE QA
HAEE +dotH L=Cte EF0| US

In o

EHE 7l O7[HIN S
» AP X (EELIOIE JHEIALQ! O A Q=T 7fetst AT
» Epic Games2 Tech Stack2 Ct2 &3 ZS117)

% Application and Data (2 —

5 © &£ G W

JavaScript Python Java Objective-C
lZat A H
—
Shell C Elixir Perl

?B: DevOps (1) —_—

45 28 | = A2 AT O=LAL ‘OFE AZZ IP A EHe=
As 2 b

e HA SEREY &5
Open APl | = Ci33 Z2 §d2 APIHS
7ls ¥ — ltem API

CH&f — Users API
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— News API

— Voting API

— Creative API

— Challenges API
— Weapons API

AWS ZErFE MH[A ME

NEAR REALTIME PIPELINE

Spark
streaming

2ERE

HA o 2

qU 3
Fortnite Creative: YO0 CHet Ofs U0 A S EE=, 3
=2 RN O oo of M=&A =&} = A2 2 olsl A

X = Ue Mz Ez A2l drle 3=2A EE J|ls8 Sl PC,

E-_r‘(CM_'S) e, AKX, E0|AHOM4 5 OH EHEZNME ZZ 80|
Ltote| A S 7St Ol CHA| A Z2A EHECE E0lsf =
= A2

JHEEXL R =

Epic Online Services(EOS) SDK M Z(2t==Z0| =, i0S, 252,

=3 (SDK) Mac, Windows X&)
HE|
H5/29 stLtol M x| & Z|Cf 200 & Jts
A AH
22101-2 NikeQ AEZ=x SL|Z, John Wick S Y3l &= Olo|HIS A Y
Z2iol HES Li OfHtEIL} OtO|RIO| A&
A AE deLt AIYU SHHE S 4 hHZE X2 S7te
ol7] oIl && Dol EX| E[H|(Twitch TV) stLtof 2t
ZELIOIE AME =2 £7} 7698.30F Ho| &t
. Ct9| OlE{4l Bt& BJ(Broadcast Jockey)=0| EQ|X| E|H],
UxtE| &5 O:ﬂlci_A oo_( Ay) | EQIX] _l,l;
a2 S AME0M ZELOIE AYES Rdez £ HE8
MHEHH A AY AIEO| d&EsHH AY - IT Z0F 2l FYsil:
E XY
Bz, o ] _ -
a1l AEIEQIS SRMS HLAYXE Sof KSSALIOl: AAAIH)
== Ol XB (0f: 50| HAMA)
& /A ee
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4. 718t S & Atel £4
[] 39 - 25 o]& (Spatial)

<H 36> AIj|O|M(Spatial) Atz

719 Spatial Systems, Inc.
=82 A3 HEHHA Zl"Eel 2212l MH| A
NLIES HA Y HY &2 -
MH|A URL https://spatial.io/
USSR . _ _
otz | SRR \ 2,6008F42f Series A £AFRA| |

Inovia Capital, Kakao Ventures, White Star Capital2FE
1,4009 0tEre] SEXHFXA|

‘18 | Inovia Capital25E 8.380izte| £XLSX|

164 | 719 M

1% = RIE)

MH[A SF |« HAFZO S3tE 75 HS

MHIA FF |- &412 MAE HE L NFT 67

HHA B |« 2aY 37 93B3 A

= HAF
M3 2E= | = I7H ALZ i0S Lidar A7
MH|A « CHUSH EOO 3D, Video, Image ZEIE MA| X|¥: 3D(0OBJ,

glTF, GLB, FBX, DAE, PLY), Videos(MP4, GIFs, MKV, MOV,

113) https://www.techspot.com/news/89540-epic-court-documents-reveal-billions-f
ortnite-makes-how.html

114) https://www.statista.com/statistics/746230/fortnite-players/#:~:text=Having%20
burst%20onto%20the%20scene,globe%20as%200f%20May%202020.

115) opgetAg] A x(2021), [B2]g] oT@AL=, F/% AT Houseparty F3F AAZF AlA
A E2 T AF

116) https://www.techspot.com/news/89540-epic-court-documents-reveal-billions-f
ortnite-makes-how.html

117) https://stackshare.io/epic-games/epic-games
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AVI, WMV, WEBM), Images(PNG, JPEG, TIFF)

X & = AR (HoloLens, Magic Leap, Nreal), VR (Oculus Quest), Mobile
CjHio[A apps (i0S, Android), Web app (Desktop, Mobile)
s 2A O A} = e = 22
A}%Xf{l- z:l, oo - Oﬂ/Off 7|o x'”o, Ol'Hl'El' 7|_|' 7‘|E|0" [I:|-E|— Xl'o ==
=LA 0 —e
A:rhﬂ. U man: ws s man gis
~ ' |- Z®x 3§ PPT, PDF 5 ZHE=X Z8
OlH}IE} A=+
U e OfHIEN 7|2 M 3
=7

OHHIEL 7|5 | = 7I& & ME Jts
= Analytics: Mixpanel, Google Analytics, Google Tag Manager
= Application Hosting: OpenResty, DigitalOcean, Amazon EC2,
Amazon Web Services, NGINX
= Application Utilities: FullStory, AuthO, Netlify, Webflow
= Assets and Media: Fastly, jsDelivr, Amazon CloudFront,
olzat CloudFlare
A A 119) = Data Stores: Amazon S3, MongoDB
= Development: Varnish, Docker
= lLanguages & Frameworks: C#, HTML5, CSS 3, JavaScript,
ES6, Go, TypeScript, three.js, Unity
= Libraries: Underscore, WebGL, React
= Monitoring: Pingdom, Loggly

ZEtRE
BHAl o2 | = Amazon Cloud
1 &F
A RH(EE
X M= = N/A
ZF(CMS)
HE|
HE/2Y |- 329F
N2
AXZ| &= | = NFTE S8t gxd &5 X2
nIzZE7|e,
Qatol = SEAE QS

/2

118) https://www.crunchbase.com/organization/spatial-7213/company_financials
119) https://himalayas.app/companies/spatial/tech-stack
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O a9l - AE(Gather) (M= AGEEoZ =9)

<®E 37> HAH(Gather) At

7|9y Gather Presence, Inc.
= e E A H}o| 22}0]|
MH[A oA &2M
q |— uAs~ EFM o|a[X|
MH|A URL | https://www.gather.town
=T _ -
ol __% EXSX| 2,6002+H?| Series A AR
o & ‘2138 | Sequoia Capital £& 67§ SXXAIZRE 260002 =Xt |%[120
= PIEREEEE
ez} LF XAl 5}7H ESIE A HE F|o s 27 A
i~ =3 = oLt =& stFo| EatE vty AR, 39, s JZt MH|A
A3
MHIA FH |« 339 S 7[H/ZE HF 2tFo S3tE s S
MHIA EHE |« w0 HE Al ZAVH =449 otol3 SH =t
EHE M2 84
SR E-
HE 2H= |« 4 W=
MH[A = A AL
= A A4 =2F
s ( HE ofZ2|AH0|M)
= Windows, Mac(®l &= A =t M
CIHFO| A ° 7=
AEXZE |« AME: O|ZE[E S AL Tts
FLIAO | = S TE: MHA W XN J|5E2 Sl HEHHUE S AL
M A 2% Its
O}HIE} A Z=*
HHFEL X5 »  ZICHSE OHIE} 7|2 HZ
Lo
OfHIE} 7|5 | = 7|2 & %L BF A8 Jt5
EBE 7= O7|HXN 54
_ _ = JavaScript Libraries: jQuery
Ql= 2l & A , . .
= Analytics: Google Analytics, Amplitude
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= Security: reCAPTCHA

= Font Script: Google Font API

= Caching: Varnish

= Webmail: Google Workspace

= CDN: Unpkg, Cloudflare

= Tag Managers: Google Tag Manager

= Page builders: Webflow

= Regargeting: Google Remarketing Tag?21)

= Google Cloud Firestore and Google Cloud Storage

* Mapmaker: AFEXAIF S8 & Jts

a

= FE HEE2 25F, RE 2H0|MAE 5008 oY A8 s

120) https://www.crunchbase.com/organization/gather-4189/company _financials
121) https://awesometechstack.com/analysis/website/gather.town/
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[ s} - AAIA VR

<H 38> Q17 0|X|(Engage) VR At

IMMERSIVE VR
71993
EDUCATION LIMITED
=2 A2 M EHH A J|EEQ| MH[A
AH|A HAAHZTUAOIME &FHM o[a[x|
MH|A URL https://engagevr.io/
MFE U -
olz{& &t | FEXER [ 2,6009H=2] Series A SAFRA |
218 [ 0wt 9= sxpgA2
o & ‘20 | 3Wot R 2 EXIRX
- 178 | 19 82 =X 84
144 | o1 M3
MH[A =5 » Immersive 7| &S J|HISZ AIREQ HYS X5t JHa

AMLE EAHE

= VR 7[2tel 3AHE 2iE HOAM R Jts
MHIA ZFE | = 1,0008 0|&o| EHo{st= O|HER 2F Jts
= AEXS €2 AIEE VIRt R OHHIEE == MHIA NS

\0

- 22 BMo A2 AR} 3HOR BHE
MElA BE | AzE s

|
= VR ZH|7I oz 8% Jlss S AEsH] A=

roh
02

ElH, SEY OHtEl/ S

EYE Mul&a &Y
= VR 7|HF ¥4 HA/EHY 37t MF MH A
ZMEO|M, HIC|2 AEZY MH|A
7t4 27t Self M= MH| A

= Windows, Mac(® £& ®& ofZa/70lH)
X = VR FH|

ClHIO[ A = A0

x BEIRX 7|8 MH|AE= AHBO| E7tsstH ofZ2/A ol MR 2R

ALXIZE |« S4: On/Off 715 MB, OtHIEt 2t Zf2lol w2t A5 =& £F
ARLAOC |« SI4 BE: MHA W BH 7SS S MYEHOIUE SYAD
oy 28 It
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javascript
33 products used

Easy Pie Chart
Enllaxjs
Enquire JS
+30 others

media
5 products used

MediaElement js
Vimeo

YouTube
+2others

payment
2 products used

Japanese Yen
Pound Sterling

Web Server
2 products used

Apache
Apache 2.2

ads
3 products used

DoubleClick Bid Manager
DoubleClick.Net

Google Remarketing

css
5 products used

Device Pixel Ratio
Device Width
Max Width
+2others

H
0x
pi=)

language
1 product used

English HREF LANG

mobile
4 products used

Apple Mobile Web Clips Icon
IPhone / Mobile Compatible
Mobile Non Scaleable Content
Viewport Meta

Server
1 product used

Unix

widgets
19 products used

Contact Form 7
Easy Twitter Feed Widget Plugin
Facebook Like

+16 others

analytics
5 products used

Global Site Tag

Google Analytics

Google Conversion Linker
+2others

feeds
4 products used

Live Writer Support
Pingback Support
RSS

Really Simple Discovery

link
1 product used

Careers

mx
5 products used

Microsoft Azure DNS
Microsoft Exchange Online
Office 365 Mail

+2others

shop
1 product used

WooCommerce

mmersive VR Education Technology Stack

CDN
4 products used

Content Delivery Network
Gstatic Google Static Content
Vimeo CON

jQuery CON

framework
7 products used

BeTheme
PHP
PHP7
+4others

mapping
2 products used

Google Maps
Google Maps API

ns
1 product used

Blacknight Solutions DNS

ssl
5 products used

Comodo PositivessL
Parallels SSL

SSL by Default
+2others

Duitwith

cms
11 products used

WordPress

WordPress 5.2

WordPress Weekly Activity
+8others

hosting
2 products used

Blacknight Internet Solutions

= BlackNight A& AMH|A ALE

» 98 HA™O B 3D Models & Interactive Assets A&
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HE|

Hd&5/28 |~ TE HT2 38, 7E HE2 1,0008 ol A& 7ts

A AH

AN x| &

REEE elg
BIZIe,

QWO | - HTAF AS
Hel/5Y

s RO EEEAS

<H 39> OFQI3EHZ E(Minecraft) A

719y Mojang AB
= o A
e R U
MH|A o[a[x|
AH|IA URL www.minecraft.net
[=I=T]
XH_'__ = | EXISX| [ 2,6002+ 2| Series A SXHRA
oI EE

20 | 7t ALEXE 19 2,6002HE 2y, 291 F9|
‘144 | njo|AZAZE0| $2.5B0| Q4E

re

FOj T 2 129)

e 1 | njelagze gap 34
EREEEE
M|~ = = 3XHE 37t ol Sget 7 o] E20/017F AFEAH AYe
LIS S| MEHIA A
= — —_—— _— (==}

bt
MHIA EE [« AEXOIAH Fetol k2 ARk M3

MHIA B |« J24= 40| %1 H29| VR/AR Jl& HE o

- MEsBtA g0 Ag
HZ BB |« OMHIEF M Y A7 M7
MH[A |« Rz UM
]

122) https://www.crunchbase.com/organization/immersive-vr-education/company_
financials
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Windows

iOS, Andriod

Xbox One, Nintendo Switch, PlayStation 4
Fire Devices, Oculus

2F M8 O E2AHoIM IR

MY: O|ZEIE S M8 Its

=d: On/Off 7Is MS, OfHIEL ZH AHE[of MEl XS =&

z%

nfel3e =E AZI0|2t Z2|M Skin Editor M&

H=, & 47 5o mRO| JH5E
EAE 1% Ol 54

Java 7|Hto 2 gt

2020 AWSO|M MS AzureZ T $H24)

Job Agents Realms Service

Minecraft Payfients
Clients

Realm
@ Iﬂ Frontends

Telemetry

PlayFab

ZEISHYE MH =2E, 4T 3rd—Party /=7 S HRIE

A =

ALY BlE
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H4dE AAFE

1873 24 A3

<H 40> &4 24 AME 29

a5 B R
M EFH A 9| 7"'O|E Al dEEez 2 + US
SR MAE Holss SEStH, ddu Jhdo] HAE
BEMHA Hol | Ch4ol OLOIHIEIEIZH MAXIOIX} AHIXI7} S0f JHA5iE 2
JMoR FHBSS shs MEAHOIK 27 Bi DY 4
s QIEUSR FolY 4 US
BERHAS HHUA, ZEE MEZ, &N 247
—_ Msorgsof U
po | wE BBER0IM T M2 S8t HEsEe s
Eﬁ;g?o LHEOILL 7Y, 2E YHES MEO| Y& AE &= US
- HEtd SZ0M HEHA S HASH, Eosh CHAsh AN —
Jlgd FdeAE SA A, =2, R0 &
200701 MAIEAT AL 2(SLEA, 20| Z2d, ASMA,
THEMAN 7 HES 2RAMAZ ASE FEE Ay ™2
HEHHA S8 EHOMO RE =57 MAS /Hg=2 0j&5e
Arfel RY MA= dEe MEMHARS XStapEO| LIEtLLE
HEE REEY ¢ AL2MH, K-HEHHA M2 £ S eiMe
Heol M= EXME A JHHo| 2eE
HEHHA JHRAMS 2 B, Ud, 23X X, s2HEFE,
Et=Z=0}35 k=1 (o] Iz A H X M El
o Efe A SSU3H, §H QHHO|A, J|HFEE
SHAAFS =2 JIAALE0AM I J|€2 Mo E, 9, A Etol
X = — = = = = = [
EZeEO A0, SFE K-HEHHA HEHA 5= /M= =LY
MAXEL FIF =AY HERZ &30 2%

123) ofSefA A

S}

(2020), [B2]3] vj TR ZE, Ay WohF 2008 % Y ol g4t 191

=

124) https://developer.microsoft.com/en-us/games/blog/migrating-minecraft-real
ms-from-aws-to-azure/
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Importer File Formats

AssemblyDefinitionImporter asmdef

AssemblyDefinitionReferenc asmref

elmporter

Audiolmporter ogg, aif, aiff, flac, wav, mp3, mod, it, s3m,
Xm

ComputeShaderlmporter compute

Defaultimporter rsp, unity

FBXImporter fox, mb, ma, max, jas, dae, dxf, obj, c4d,
blend, Ixo

IHVImageFormatimporter astc, dds, ktx, pvr

Localizationlmporter po

Mesh3DSImporter 3ds

NativeFormatimporter anim, animset, asset, blendtree, buildreport,
colors, controller,cubemap, curves,
curvesNormalized, flare, fontsettings, giparams,
gradients, guiskin, ht, mask, mat,mesh, mixer,
overrideController, particleCurves,
particleCurvesSigned, particleDoubleCurves,
particleDoubleCurvesSigned, physicMaterial,
physicsMaterial2D, playable, preset,
renderTexture, shadervariants, spriteatlas, state,
statemachine, texture2D, transition,
webCamTexture, brush, terrainlayer, signal

PackageManifestimporter json

Pluginlmporter dll, winmd, so, jar, java, kt, aar, suprx, prx,
rol, cpp, cc, ¢, h, jslib, jspre, bc, a, m, mm,

127) https://docs.unity3d.com/Manual/BuiltiInImporters.html
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Importer File Formats

swift, xib, bundle, dylib, config

Prefablmporter

prefab

RayTracingShaderlmporter

raytrace

Shaderlmporter

cginc, cg, glslinc, hlsl,shader

SketchUplmporter skp
SpeedTreelmporter spm, st
Substancelmporter .sbsar

TextScriptimporter

txt, html, htm, xml, json, csv, yaml, bytes, fnt,
manifest, md, js, boo, rsp

Texturelmporter

ipg, ipeg, tif, tiff, tga, gif, png, psd, bmp, iff,
pict, pic, pct, exr,hdr

TrueTypeFontimporter

ttf, dfont, otf, ttc

VideoCliplmporter

avi, asf, wmv, mov, dv, mp4, mdv, mpg,
mpeg, ogv, vp8, webm

VisualEffectimporter

vix, vixoperator, vfxblock
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