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https://www.paradigm.xyz/2023/08/onchain-games
https://www.coinbase.com/en-sg/learn/market-updates/around-the-block-issue-17
https://learn.bybit.com/altcoins/what-is-adventure-gold-agld-loot-nft-project/

— 0|z 7|& L1 & L20|M AEE HAE AHEHSIHM E FOCGO| S3tE 81Xl 25 715t Ethereum 7|8 2]
0[0f 2QJL|Ct.

ZZME 72 (Project Overview)

Adventure Layer= SZ#[Q1 7|& 20k A #AIXQI O|LIMEIER, Y3 A Y ARlo| 255l £22 5F517| 9
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« 20]o] 2 (Layer 2, L2): 7|& Eﬁ1i|°'(ﬂ1|0|01 1)e 8oz PRE| Mt SR s

o A (Sharding): GIO|E{H|O|AE 018 MHE 2&510] £otE 24HA7|10, ESHEM &

o 2tH 232l A (FOCGSs, Fully Onchain Games): AEf 222} A 2X|8 et A
=AM M==AY £,

o QE|E[-HZHAE -A|AH] (ECS, Entity Component System): 2! 7HL0|AM A E[= OFF|HIN RIS
E AU QAE|E| B O SAES HLCF LA SHEM Q7| ZH2|E &= QI = M=l 11X,

O O A = T M

2X| o] (Problem Statement)
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E2H9l ZAx|(settlement) 7t ZMAL|CE of X[ AAM O 2 AFE 1512 012] 2H|0f| & HEHSLICH:
o AE ZH E2I(Cross-Shard Communication): 0121 AF=0f| ZX E2HMM S S 80|10 OFYXH O Z 2|
sHOF BH|C}.
o [O|o|E| Y2t (Data Consistency): =5t QS| = §10| TS AFE 7Hof YtEl AEl 7 E FX|sHOF &L
Ct
« ol=Z2} Q3| E(Infrastructure Overheads): STt A A|AHIS 755t gt 29 ¥ RAESE
25t 25 X|@l0| HFtL|Ct,

S JEiAQ] HHHSLE RSN, AP A efgd O|FE SHY S/ H AAE 224 A

, SH|21 A Y 7S I8t E-(tooling)t ZHE XL 7| E= 0§ 5| O M[SHE QI =30 HE USLICE

Adventure Layer?2| O}7|Eillx]
(Architecture of The Adventure Layer)

SE|0|AEl E/O 2 A{ 2] Adventure Layer

Adventure Layer= =241t CH2 S0t 842 na2fal 7 & JEIO|AE EY(Optimistic Rollup) =
HUYIE 7|EO 2 LRE|QISLICE 0] 2|0|0= EMMMAS QIH|Ql0|M Y2 (batch) M5t £|F
(state)E HIO|E| 7t&M(Data Availability, DA) 150 7{3](commit)st= 7|2 &3l &4 AgtS ghLict.

Adventure Layer Li2| AZEX}(Validator) 1=

EXxk(Validators)= Adventure Layer?| L2 2 Af=(shard) 255 ASEiLIC

* L2 #3(Validating LZ) HEXt= L2 SE0|AE] S oo EFTM 3l AlE H0|E ABELICH
o ME ZiZ(Validating Shards): ASAt= 22 A= LHOIM LA5H= ERMS HBEILICE
0|F @& 7&2| RAY2 P QME|E H7{LIZS S5 FXIELICH
o BE¥(Rewards): d3At= 43Xl AZS S Mol 2obS 2o, Fatsh ERHAM 31 e 0| &2

£ At
« &2l4(Slashing): ZEXt7

k7t
20| 2RE o/ &4, 0|2 &3l =2 =2 M
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Shard-Sharing State: iM% 2l EVM AfE ol =2}

Adventure Layer= AP MEH ntx|0l A4S 284 (interoperability) 2 AE Y2+AM(state consistency)
£ =5=5t7| ?/si Shard-Sharing State2t= MZ22 7H'gd2 TUFISLICE 0] HAIXQI A Qldet=
Adventure Layer L20i| U[O|E|[22 FHHE[0] QoL Lo2t 70 AFE Zto] 917 /A7 |(read /write) A S &
StA| le &~ =S FLICE Shard- Sharmg State= AIS8MS 37| A |0, EY T HHto] 58X
AEf 2t2|(state management)E 7tsotH| &LICt.

o

CllO|E{ 712 M} Arel| At (Data Availability and State
Settlement)

Adventure Layer2| AFES2 H|0|H 7124(DA)2 /sl Blob AE2|X|E &85t 0| Solf HI0[|E2| F&

I ™2ME RRIoIHAM THAH|E Z[ASHRILICH ZF AF=2| MEf R E(state roo )E E|D|AE] 2 H7LIESS S8l
Adventure Layer L20i| 7SI E/L|CL 0|2{gt M2 HAI2 H|O[E{Q] EOotS Zstet ¥ OfL|2} HIER 3 HA| MEfet
Y3 (alignment)S RX[ot0] Yatdut A28 S HRELICE

mm-

£

Adventure Layer2| sii#] 18 24 3 Hj7{L|
Z (Core Components and Mechanism of
The Adventure Layer)

Adventure Layer= SE[0|AE] £2¢I(Optimistic Rollup) Zai|22/ 32t AF(Sharding) Of7|EIXE ZEtst
0, EEX2 AY0| 75t= =2 U M S SIS HAIE Z-T (0|0 2(L2) £RMYULICH E5F
Adventure Layer= 7H2X7t 28 2H[Q1 A4S BO 28X 2 M2t 4= UL F X|Y5k= T8 S2|CIE|
(Solidity) Al 2to[=z{2|el Adventur Game Library (AGL)E = &5t QI&LICH.

Adventure Layer?| {4 47 SH= 1E5HE A A[ARIQI Shard-Sharing State2t
Optimistic Rollup H7{L|E2 ZE A °
St OF7|EIX = W2 X2| £, =2 EMMM X2|Z(throughput), H2 Y H|IES M&eHM T Ethereum O
Qltlio] Hot Il EtEtSt RIXlS | XIFLICE SE|0|AE 22 Adventure Layer2| 23

ME QEF[Qlof A EA L M3s = Ethereum L10i| £1Z MEHE BIEStO 24 Lotdnt 2|54 2&SLIC

_|>'r

fO

74 24 (Components):

ald

o H{X| ZZA|A (Batch Processor):
0{2] EHMM S HiX[(batch) £t 2 EAISI0] LZA|lof M Alste =4 Ethereum L12| £51 37| £0|
1 7tAHIE "R C.
o Ojo|E| M4 S (Data Transport Layer):
EHTM O|0|E{Z Liat L2 7t oHFI5t D £ 8K o2 MASHH, OB RAMDE A|7|H U2t E SX|FHLICE
el 7{0/E{ (State Committer):
X2lEl BE ETMo| AE| 2E(state root)S H7|X 22 Ethereum L10f| 7{8/5t01, |0l E2X|Qlo] &
OME 7|HIOE £[F MENE ASELICE

=2 Ood
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Usec

Transactions

/ \
Aggregates Intial Transactions
( |
Adventure Lo«/er L2
Aggregates multiple transactions
Batch Processor \§_ o botiches
N Transaction Data
Batched Transactions Tronsfer
Data Transport Lc«yer — mo\tes secure and efficient
T transfer of transaction data
Processed
Transactions Validation Feedback
v Regulou‘lt/ commits the state root
State Committer F—— of all Processept transactions back
7 to Ethereum U1

/
State Root

Commtments Data In‘te_gr‘»‘tl/ L
\ Secur‘?ty
Feum L1 Main Ethereum Network
Main Ethereum Network ensuring Bnal state
& validation

0| Z&& Adventure Layer” CH2fe| EHAMMS X|¢1 gl0] XM2[& = UL F 5101, AAIZE A ofE2|AH[0] 0] Z
HotE 2tAS MSELICt 5 SE|0|AE EYS thestE 24 siZ(dispute resolution) HZLIES = 2I5H09,
AS0| 2Qst EAMM H|0[HTHE MRt 24 HA|XMl S 284S SHAA|ZLICE

AFE! B & (Sharding Module)

Ak 2=2 Adventure Layer?| &2 S Z5tot7| 2ol E2HZM 2512 02 7He| &1 &2| 7tsst 2 Tl (AF
T, shards)2 24},

74 24 (Components):

o AE Z2|x} (Shard Manager):
EAMMol H5let it SR M2t ESMM S CIYSt AIEE SHMOE Tst0]) HEYI MBS Xt A
2 E|™shetL|Ct
o ME ZF EM A|AH! (Cross-Shard Communication System):
C 7| plest 4SA8 S 7HsoHA of, 28 £ =5 X5lstX| 2411 H|0|E 2| Yatdnt FAME S RXIEL

o 35 AE| OF7|ElX (Shared State Architecture):
Shard-Sharing State QIZ2tE 7[HtC 2 DE AFE 7Hol| Y2tEl MEli(state)E FXI5HH, AAZIS =2 WXt
AFE 7 Q17| /A7 |(read /write) S X|EiL|CE.
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o ME ZZ MAH (Shard Forking System):
Playground Af=2t Player AfE 7+o| 24&Hst Tets 7HSSHA| 5101, ZHEAZE Al 2] EfRE 7
Playground AF=0i|M Player AFE2 &£ SHE + JA=F §LIC. 0|E S3ll 221|010 Zels HalisHA|
ot Aol ¢eo|= Y = (iteration)S X[&SHH

2 stgo] = HizZe 4~ USLCH

o Playground Shards:

Y IHERZE AY HFHLIS, A0LE AlSf, &3258 SS HAESI R /N = A= WL HE2 =2 AL
LI} 210[2 AH|Y etgof| Jeks FX| pfol, dednt [ S fleh MERA S MSELICH

o Player Shards:
A AY0| 2HE= AMER, 22
LICk.

i

S SZ0M =0 Z2|0[0ol|H Z[Ho| dsit ety d S MSE

7|

or

X o8t (Functionality):

HEXIE 0{8] AIER 2882 2M), Adventure Layers 7[5t2+MO 2 O B2 EMMMZ X2|&
Ct. 0|2 Salf Chit 2 HE|Z2[0|0] 222! AIJ(MMOGS)O0|Lt £&fst & st

Al S71312| MR 47| (Detailed Design of
State Synchronization)

Shard-Sharing State= AF2El SSH|Q! 2H40ilM dEfi(state) 7t 22[= 1 S7|3t=l= HAIS HMUH o= Jdst
TER, F I 45 2R HFHLES AFgRiLICY.

1. Adventure Layer L22} AfE ZHe| MEl S7]|5}
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[ Fu“y OnChain Games (FOCG) ]

{ |

Web3 API Adventure Shar‘d?ng API

Adventure Skomd?v\g

4 )

[AJVen‘ture_ Gaming Librarta—b
A T stack

.o code g
V P¢ =

N\
( Sharded Memory

ettt —l

- - - — e - - - w— eWe SR WR MW YR GWR MR WR MR ER MW R MR R e e e e —
— - e e - - - . - G . G . G G e GE G GE G G . e - - - w— —

7 ; .
~
State Cache
J
1 v : ! |
. I
State DB ) Sharded State DB
\ :
N e e e e e e oo _ /‘\ o _7
State Cache Module:

HEH H|O|E{H| O] A o]l 9{X|EH 0] ZE2 ME H2 WH(SSTORE/SLOAD)E 7t=x= St 74% 2 &S
Ct AFEZF AEE[X0f EEQ M, U SEf A =0 2| 2L 2 Ef7FFHAIZ0f R
Sofl L22| &A1 MEf7F 847] & (read-only) HEE AFE0]| =0, AFEO0IM L2 HEHE
SfLICt.

Jﬁ r|r

0| M7= AFEO|| BiZ 2l ADLE 7{|2f0| L2 K}
LIC}. O|E E3lf ZE AFE0|A] L2 AEHO| AA[ZH Y
Ef OH%E|5H|O|HO I:Il-o)\‘l‘l|>O:|E 4% 6#AU\|?=!|__||:

ool o o

A0 Tl HE)S 212 5 UTE SHHAME L2 AEfe] UM S SXIF
|7F LetEl F(view)E MSstH, Adventure Layer &2 A2 3 7|

.
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2. A= Zhe| HEl S 7|5t

( Adventure Shard 1 \
L State
State
/ \-&Request
Management Shard Applica‘tion 1 Shard APPhco\‘tIon 2
(" Shared Stat Smart
State e e Contract
Management Readl Onll/
Swart Address 1
Contract ocki> Ad’&“ Toble é:—”‘_ﬂ\u'tal:le Access
7 ress 2 \Mutable Access
\ / /| Read OV\Il/ J
Forbidddn ress 3
\
Add 49
e Adventure Shard 2
L2
Applica’tions Ao(o(re_ss 5 W,
R )
[}
[ ]
) L J
. N
Advernture Shard N
. \ J Y,

Shared State Smart Contract:
L2 &0 BHZEl E4 ADLE efo 2 JHURP L 37 F2&(shared addresses)E A& 4~ Q== FiL|CE 0]2{E
FAE AE 7 ME SRE MO HAlo= SaliohA| BILICHL §F AEI SR FAE “LU2(H

5to{, SAl0f| 2% St AFEEHO| S A
=1]

Ol CHet 27| HsH(write access)S &5
O|E 2 1T = ASLICH

“dit(release)” =™, CHE AFETHO|E

Of s{alHol F LAl2 HElfe] RFEHE FAISIHAM 22X0|1 X2l JE| SRS 7tsshl &LILE 0|2 Salf 7HE
Kbz Chs AFE 2F ME 45280 HR S5 &5 AZE ofZ2(70[d — oS S0, th 2 E5Yst Y &=
=4S UZE 8 MH|A — 2 dAE = AUSLICH

Adventure Layer2| Shard-Sharing State
7} H|25H= 0|H (Benefits of the Shard-
Sharing State in The Adventure Layer)

Shard-Sharing State= £5| &53} 4|l 2010l Adventure LayerS S5H(Q &{Ao| xHMo 2 BOE
2l= A 7|&QULICt o] st Alef E7[sH(state synchronization) HZHLIE0| MSsts £ 0¥ Ch3at &
SLICH
= .

=
F A Loete| ESt el SRE ThsotAl @224, Shard-Sharing State= CHESt 0 Z2|7|0] 40|
M SEHCZ SIS BLICE SAI0f 2t o Ze|AH|0[He] SEH JEf= 2 22101 2l

—

Eu
ne
0K
:lo o
0r
m
=
=
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Yars BX| I E ESEILICL Ol = M2 CHE A 2t 7to| 45 2E0|| o|Eot= SE§HAIY HIAHLIBH £
5| Rt
o UtE| ME[S 4 R)=H|O|H Jé*.:._‘%:i(Consistent and Reliable Data Access):
AE 7HA|(state cache)@t M El AEi 3R HFHLIES S6lf ZE 2A4t0| F|AQ] ULHEI HO|EHE 7[EO2
SHEILICE Ol2{st AZ2|MH2 CHE AFE0]| 2] XtAto|Lt BIZESt H|O|H & XM2|sH= ofE2|AH|0]M 2| 2| nt Hot
2 S XIsts ol E4aHlu|Ct
o EIE ol &%4(Scalability Without Compromise):
UL o 2 EEH|0I0| YN S =0|H EoHg0| HOFX|HLE 5E40| Z7t6t= EHHO| WHEL|CE J24Lt
Shard-Sharing State= =2 $&2| 2t SX|SIHME JiE SHM S F0[= &2 7Hs6H O [HIME A
SELICE O Salf 7 Xt= o ZE2|AH0| M2 Lt &7 5ot SHatet &~ JELICE
o Q018 MEll Ud|0|E(Flexible State Update):
A 20N = 0] 7|=E &&ot0] Yot UL A= MAE 25 £+ USLICH Xt 3 MEH7E0{2] AFE
M HAIZIS 2 UH|0|EE|{ oM SHA 22| =0 S7|SHEILICEH 220|101 = 012 ESH|Q AFE0f| 2 Xpbt
ot SX0| M| =Mt Yate|n 2E2 R Y 22012 dyE 4 JUSLIC
0|2} 8412] 7|4 Foundation for Future Innovations):
Shard-Sharing State= Six{e| @71 E SFA7|= SAl0l, T SEH|2! Ol Z2|AH|0|M 2H&fg 9ISt 7(gt 7|
=2 ASLICL 0] st st d7A|= 0l EEX(Q! 7|& Y™ 0|2| cit|st 910, Adventure

Layer”t X[ &x o2 Sflo] Mof & 4= A== iUt

QoFstxtH ) Adventure Layer Li2| Shard-Sharing State= &1t =84S SA|of MSEoz=mM 220!
71&9 HE—E— Tobg AHRIBHLICE Ol ehsstH U Y St X0 oM ME22 EES MAlStHe SAEQI 7|
£0[2h & £ S

Shard 2 =2| M5 X| & (Performance
Metrics in the Shard Module)

Adventure Layer2| Af= O}7 [ElX{of g',— 2 2= (Shared State Module)S T8t =M, O|HE|Z 7HH
AM(EVM) LHO| A ADLE H|of Mslf S 840] T2 SME[AELICE o] HolME £35] E™M X2|2F(throughput)

oMY EobH eldt(storage- mtensw operations)2| 23 20| 0|X|= Y& SeC2 d5 XEE &Y
giLCt.
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+== Opcodes performance ==+
+== Calls: 46457, Total time: 232.923ms, Total gas: 1787630, MGas/s: 7.675, Blocks per Slot (BpS): 3.

total (s+d)
SSTORE . .293 900000 900000 | 96.848
LOG .812 284567 340067 | 89.213
JUMPI .601 0 27380 | 10.525
CALL .866 333000 340400 8.33
SWAP .796 15651 .597
DUP eyl 25086 .549
PUSH .629 39072 .121
JUMP 581 2960 .096
EXP .156 19980 .808
POP .154 4366 .785
EQ 793 6771 777
ISZERO .649 1887 .907
ADD .364 3663 .685
AND .077 2886 .679
SUB .454 3885 .673
KECCAK256 3.78 9324 .466
MUL .535 1295 .421
JUMPDEST .372 888 .385
GAS .179 296 .654
DIV 693 1110 .602
CALLDATASIZE .304 370 .217
LT .276 333 .206
CALLDATALOAD .445 2220 .908
CALLER 0.55 444 . 807
MLOAD .994 2664 .667
TIMESTAMP .141 74 .523
MSTORE . .731 8547 .482
SLOAD . .715 .465
GT . .282
Initialization
RETURN
Overhead

P RPRPORRLASOSNDN
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0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

NSO
[SEESE IR SRR G RN IS I SRS B

[SEECTING B CUREC RN G R G R S
WNNWNWWNUNEFE O,

N
O
©
~
SO0 RRRPRPRPRLPENNNNW

S OO O OO O R RFPREPREPNDNNMNNNNWWPRPUULIVIVIWOV

E| MstEl K& o1Lte| sk (Impact of Optimized Storage
Operations)

HEH EVM #Z0M= €8 07t =2 1/0 i 2otz 2lol 40l Sthigt dehs D|x|= A2 23 /U
LIC}. CHEMO 2 L3t 22 HHS0| ASLIC

o>

Initialization (#I2f 2E) — 11.1%
SLOAD (MZ4 217]) — 22.8%
SSTORE (K&t #7]) — 3.8%
CALL (2I% 7|2 38) — 16.6%
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ms(total) vs. tag

Overhead SSTOROE
13.0% 3.8%
LOG
RETURN 1.6%
1.2% CALL
16.6%

Initialization
11.1% SWAP
2.1%
GT DUP
0.1% 3.4%
PUSH
5.3%
EXP
1.6%
KECCAK256
SLOAD 1.5%
22.8% MLOAD
1.4%
MSTORE
7.5%

O[2{gh IS 2 ADLE A|9f ’é'%* S CllofEf 2he| 3 M2 WAt LS AR lon, e ME 3 AMOf o]
o

210] FL|Ct.

—_

Adventure Layer2| ZI Al=0]| 33 ME 2ES TQSIOZM, 0[2{8F [/0 B4 M2 £ X352 A 2 FHA
ﬂilﬂLI%(caching mechanism)0| E7IE|QRSLICE 0] FHA|= 7K AEE|X| A|AEIO| ChEE 21 Q17| /A47| QK
ol it RS E0|= 7 AIS2 R 25104, HO|E T2 222 X 5| 2eAl7| 2 X|(latency) S S LT

M5 &M (Performance Improvements)

o I o 1'—%% £35| Hlo|H M& H AM(SLOAD/SSTORE )1t 2 E oidtof] 2 F&k2 O|FLICE 0|2 2laH
AES| ESMMM X2| £ (TPS)7tHI0H H2 QU{GIES &talstH M gretELCh

o =7|HIX|OF= ?z P01| [EfE':'d, HEf 7He T2FS AF8SHA| b= 7|E EVM +3 H| °F 155.52%2] TPS &4t

+=X|= Mozl HIAE etHoM slE X032 S 7[2o 2 5H0, JEf 2|FX EVM

Adventure Layer2| H | TPS 7|4t (Calculating Overall TPS
of The Adventure Layer)

Adventure Layer2| x| EZHMM 2|2 (Overall TPS)S H&stH £H3517| fIsiM= 7HE A=
LIZt A= 2t S Ao = Qe QUS| = 112{5l0F &L Ol= HIEH A Q| HE) L2tdS %Iléﬁl 2lsll H=

|_|I_
Hoz elst= HIE YL,

TPS |4t 24 (TPS Calculation Formula):
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N
Overall TPS = Z (TPS Shard(n) — LPSShard(n) X Interoperability Overhead Shard(n)%)

n=1
H9| (Definitions):

o TPSShard(n): n#m| AF=2| N2 E 2tAH0fM Q| =Y ETM X2|2
 Interoperability Overhead Shard(n): HIE3 W Ct2 AFERtS| HSEHE(0l: ME
SZ 5)0| Qe eot= TPS A&

===

S7|8t, R AFE

) flm—

0] BAI2 T A Lol EIBIBHE S BT A 7t 4528 OR I8t AIAHK QUISISS | T2isto] U|E
9150 MH| Xj2| 8L FeMOZ LIEHLICH Z1HKO R Adventure Layere| &7 452 22 2iXste| o}
(o]

CHS M= 22 /X HIES 25 st daXel 2 8Y XE=2 FUrgL(ct

¢9F (Summary)

39 MEf DED FEEQI A AAHS AFE 0| =802 M, Adventure Layer= ADLE 7|2F Aldio| M5
XEE I SLAZSLIC

O Z|Mst= 7Hah Kb AR KO AL(SLOAD/SSTORE )2 7HME S 24 7HE AF=2| TPSE 2S5, AFE 7t
HESREH QUFEE I{otHEIE UES A TAN2| 45 A |RAIRLICL

0 7|=% Yug2 Adventure Layer’t S5t 1H50| @1 &= SEa} 7|0 Z2 XHACH o 270|182
Pt 2% THsstn ngse 2501 oletE MSE £ SS E0IELIC

7|s* 24& (Functionality)

HEXIE 0{8] AIE2 28EC2M), Adventure Layers 7|st2+XNO2 O B2 EMMMAZ XM2|g 4 o0
Ot 22 HE[Z2(0]0f 222! A (MMOGs)o|Lt SEist & E A3t of 22|70 (dApps)oil 0| &XQl etA S K38t
L|CF.

Shared State Architecture= A2 24tE EMO|E E71st HERTS| BE £20| S7|SHE MEiE FX
T 5 HESH0{, SetA0(1 QFY A0l Ao ¥ S MISefLICh

ol
-

r

o =X A|Ql 2fo|22{2] (Adventure Game
Library, AGL)

Adventure Layerof= 7H2X7t 2084 25|21 4 (FOCG, Fully Onchain Games)g £2XM 22 H|&H& 4~ Ql
EE X|Y5k= ©& Solidity 718 A 2to|22{2|7t =0 ASLICE

of 2toj22{2|= 1Ml MUD(Multi-User Dungeon) /%2 HIE O 2 5t Entity Component
System(ECS)2t 22 SiChA Of7 |EiX] IR S ZAetoto] BOt BEste| 0 22t 7hs 8 7| 7 E4AlS HMISeiLich
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Adventure Layer‘ Game Lil:rofy

Gome, be,ve_lope_r)

— - — o — — — — — — — — — — — — —— — -

I
|
|
|
|
|
|
|
|
|
|
b N\
: Swmart Contract Libraries J( FOCGs De,ve,lopme,nt Kits
|
|
|
|
|
|
|
|
|
|
\

\_ * * y,
r - ' D
En‘t?‘tt/ / Components / Sys‘tem Architecture
\_ _J
. R Adventure Loufer
[Pwa”el Ticking Sys‘te,m Op‘tums‘tnc Ro“up S l‘mg
9 /

TM 24 (Components)

o ECS =93 (ECS Framework)
RS LAE Soff A AEIEIS tHY FaiA o4 FA = 6h= o, AEHE(H0IE] ZE|0|L )2 A2
(B NE7) ez 7o = USLICH
O] 7= AUCIO|EE 8O[5H| 5111, Aol M t&tds 3 AL Ch

o 7 7 7|1E (GDK, Game Development Kits)
MY AZE HESN 1 NER, QMIER| 22|, FH2IE 4, A HE AAH 5 SR AY HALS
S HISsHo] ZHEXI AU S whEH A5 5= JEE SELICHL

o ADIE 7|2} HZ8! (Smart Contract Templates)
Xpate] EZst A Fof X2], Z2{0]0] 7t 4 SEE & § X AY 7|52 fIch EESHE AOLE A|of

4T Y AAHS S5 45 B

(Enhancements with Parallel Ticking
System)
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A oM “Eld(Ticking)” HE2 D= 4S8 OfZ2|A|0|M9] Sy HAHLIZ2Z, Aol MEFUE
(heartbeat)zt Z2 &2 gL Ct,

Bl(Tick)2 A& = (Game Loop)2| st 9| HHE-S 2|0|5tH, 0] ZHHo|IM 22| AlAH QIS X|S(AI) QA EH, 2
2[0]0] I, A UH|0|E S CHASH A A7t X 2|ELICY,

O] HIHALIE2 Al MIAIZE AFS X} U2 TF A ARIK #HStof| SHOZ HtSot=E EAEL|CH

Elo| Bl = El 2|0|E(Tick Rate)= A E2{0|2| R ut BHSMof| 2T X0l Jek= O|E LI

El 2|0|EV} =245 OfjL|H|0| 0| EEZ T Z=t0| HushA | W2 Bh3at A0l o AEH0| @71&E|= 114 Ao
M E3| Q8L

SEX|ZH AU RVt HX| D, SRS 4520t T2 AE|E|(Entity) 7t EXot= BChst MA 7t SEHEt| wat, 2t
E|2 X{2|ot= O 2 st oidt Hot= F435| S7HELIC.

Ol2fst ¢idt HolE S 28X 2ot U2 So| 282l 7|vte] 24t &A= 2 =H™O0| ElL|C

O] 2tFol M= A 22|0| 24t HEYX I MAM MM HBE|00FstE 2 HELQ|S XA S 2HE A7 | K| o HAME
|0 =2 452l El 2|0|EE fXlst= 40| A npx|L|Ct

0|2{st 2X|E si{dst7| st S&st &alxel &2 0| HiZ HE ElZ AAH(Parallel Ticking System)2!L|Ct.
O] AIAEI2 E2X|0 HERTS| 24t & Muto| M 7@ 2E]0| Matiz|= WAlS 2| NSIEtO 2M, 02{st EXIE 2
2EMOoZ s AgHLICY,

Adventure Layer?2| 32l 714 2 401 Adventure Game Library (AGL)= 7HLX7F 28 27|21 A
(FOCG, Fully Onchain Games)& M&fet 4= JU=E HAE 526t 2=ILIC

AGL2 1Al MUD(Multi-User Dungeon) %] 2|0i| $iCHE 07 |&lX THEIQl ECS(Entity Component
System)=E ZA&5t0], ZEA D SFEMO| F O Lh Al THE HAIS HZFLIC

=

oz e e

k7 S Al
1 200 AR 2Xl=

AHIS ZFAF=(shard) W
T = U F BiLC.
i Adventure Layer= EEX(2 SHH0M T Cht 2 AAIZEARIC] Hs 2FARIE SZEA7|H, REED
2 Z20|Z 7tsotA gLC.

0| OF7|EIX{o| 7tAt =5 FIM = Hl(Parallel Ticking System)2| =2/ {L|C}.
O =

5 A !
2 W2 SIS HUSHA HA =0, 15 HAIZEAY

B ElZ A|AEIS| M| (Design of the
Parallel Ticking System)

Parallel Ticking System2 Adventure Layer LH0{| A 7|2 &t 2| it S 240t StEM S i
AlE FEYLCh

CHS2 O AlAE-Sl =R & 1t 2t LA QLT

Fak2] 2lst 2

tol
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. Con ent . .
Validator Collection Ticking Service Stor‘age System
L T e el e e |

I Start of a New Block I
T e e e e e e e N N e T e S L]

Collect components

requiring ticks E

E Retum l‘.s‘t of tickal':le,
components

Intiate Pofo«”el tick]ng fbr components_a

Proces: sing n |

i porpllel
.- Retum vectors of state changes and
R events
Sort and organize
hang s/event
C\ nges/evenis
App[y chatges to storage syste >
: Update goame state in :
namegpaces
R N E S T s g
| End of Block - State Synchronizeol 1
L — - - - - - - = —————— - o e - ——————— —— — —
Validator Co ert Ticking Service Storage System
Collection 7 J s

1. HIYAHO|A 7|8t HEHE AEE|X] (Namespace-based
Component Storage)

o LAY HAEXHEE= HE E2|(Merkle tree) FE{S| K& & L{OAM 178 MY HAm|0|A(global
namespace)z QIAEASIEL|CE,

o A el 2} AE|E|= /et LIFAHO|AS 7HX|TY, i ANE|E|Q} 2t El B= K400 ZEf7F T HYAT|O]
A SHof| =7 [SHEIL(C

o 0|28t fLZ== H[O[E Q] AM|AA 22|t Hots HEeiL|Ct

N
-0
0

Ef Z = E M| (Stateless Component Design)

102 U YAH|0|AE ot S25H= FdEl(stateless) T2 = AL,

12 A7 UIJAH 0|2 LHOIMBE HpHH o 2 &= HE HE(state change) #E{9f, Cf
A0| HARHESL 42XEY 4 QU= O|HIE(event) 2 FHE LT

2t 4EHES| 2X S SHHC R {XISH0] PPyt UH|0|E 0|dS AL

O Iy N
nr &gy ¥

0o K H
mro[> re e

X

w
(1]
n
oY
Kl
L

E ElZ (Parallel Component Ticking)
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15k Eld(ticking) 2t
| i, Z4=XH(validators)e= 3

)

n rulm
o|| 0>‘|

{2 Adventure Layer L{2| ZE AF=0f|A
E.

el EFERST
=) m2i|e(frame)OiIM EjZ0| Zo3t RE HRHES SH3

|-(|:_|
Jh e
&
>0>

n‘ﬂ PRl
I

ZHE= A7| HIYAHO0|A SEfRE HISIER Ml & S50| 25K 520, Tge 2 Me[7t 7ts

.

o N TN oY

=
I

4.9 Mete| ME U M2 (Sorting and Application of
Changes)

o YEEZO| A=E[H, dYE JEf HE HEQ O|HE D52 Y0 AE|X[ A[LH Lio| HES HAXHE
ol MAMez HEEL IEf

1od

o 0|2 Eoff Z= ME{ XO|7

m
_O'E
=
IEOII
o
u
Rl
L]
I
-
S

5. s X3} (Performance Optimization)

+ Parallel Ticking Systems 52 Atio] ZE|0{ 017 |SIE HfSt BEot=S LA=USLCE,
OIS S5 HESES B4 A 2212 Zndo UsE + You], STe exjel el HaolHs pon ¢
24 £2 MNZ AYBHOIS ST 4 YBLIC

HiEd ElZ A|AENO] O]|F (Benefits of the
Parallel Ticking System)

o 8kMEl M5 (Enhanced Performance):
HE 7 22| X2|E Soff X[Q(latency)2 37 £0]10 M2|2H(throughput)E S7HAIZILIC
Ol MA[Zt HSEE /R etdolM EpXol 242 Z210[0{0fA| F2f& 0|11 DHEE—1I HY dEs n3e
L[Ct.

o =M (Scalability):
2 AEl(stateless) MAQt HIJUAHO[A 7| AEHE 22| AXE Saff, A2 SXE2t Z230|0] 7+ STt
SIHEt: S 28 o= SHale 4~ QIELCH.

o §41 2EH (Flexibility and Modularity):
AEHET S2IM o= M E|0] o], K= CHE A|AHIN| Faks FX| 21 &84 ME2 7|52 F7I5HA
LI 7|& HEHEE 88 & JSLICE
ol2fet == |AIEL 7|5 2fakg thesteiLCh

o 35t |o|Ef 22 M (Robust Data Integrlty).

MZ E2/(Merkle tree) FAt ME FZE AIE510] 2= Y HEIE IMGH S 7Hst Y422 2e|glL
Ct.
Ol= T A %a% | HorMmt M2l e ZEkeh|Ct,

o ECSO0}7|8X M& 7|5 (Only Available Under ECS Architecture):
HE B AIA"2 1 Ao = F7|5HEl EFHFAM 0|L|A|0f|o|E{(global synchronized transaction

initiator)Z O|sH& 4~ UELILCE.
=5t A|AEIN| &8t R E HAEHE V| = A O 2 MEl QIE|0|E EZNRHME AMSSIE 2 A E|QSL|CY
O H2 HhAl2 el Aedo] BE &0 ECS(Entity Component System) Z2{ 932 5= 2 E of

No. 16 / 23



E2[7|0[01| 2 FXel I s ST

Tick Component 2

Collect Components Neeo(‘mg Ticking

Gather State Changes and Events

v
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I PU U DUALC SNANYED AN B vEnuD I

v

End Tick Cycle,

o

n L
=

at

Jal

ol

r=

rlo

g

dventure LayerE 542! 7[Ht A|0|Y 20fe| MEXQl ZESiEo = X2 |0 A LT
i M OF7 [EIX o] Mss FOiStIC =M, 282! Al 7HE0llM ZHot= ot et s 24
FERHS MZELCh

dventure Layer= &7 #&8 ME7 d2lote nds, 18Ed E5XQ) A0|Y QlZat2 st

un o
o ¥ o

m
nr >
oy > 4
JU g
;

ror

—

=

o o

o> U on

T

— ofm my J
P‘:OHE%.EOEJ

s

81 M2} (Implementation Strategy)
ADE 0 5250 298 BESIY| 2/, Adventure Layers= T2 (Phased) 78 2 WAlS a{eighL|Ct,

1. X7| 43 2 1Y (Initial Setup and Configuration)
=E|0|AE] E(Optimistic Rollup)?| 7|2 Ql=Z2tE #Fst10, £7| AF=(Shard) eHd= A EL(CY.
O EHAofl= 7|2 Z2EZo| M X7| HEYA Lo i L A A|ARIO| 7|2 SXf 5124 S OFSH= 2
O] ZgtEL|Ct,

2. 58 ¥ HAE (Integration and Testing)
AlE RES SE|O|AE] EQI0t E8t6t1, & 14 QA7) 2I&5| 2t E5=XE AS5H7| Qe RIS HAEES
3BTt
O] CHAIM = Eo| 22t] AYoIA S5 Ylst= NEMMM H5} 2142 A|E2]0|M510] AEZ|A HAEE
TIsBtL|Ct,

3. HE % &% (Deployment and Scaling)
HiStEl o] AIE2EH MTMOZ HEIE x5t Py Mt s X 27t ASEo| M2t MEHo = Sbxt
gLt
O] AN E =7| A IHEXIES| 2 2Y(Onboarding)2 XI2lst1, AFE X} L EWME 2Zl5H0] BHE X JHM
(Iterative Improvement)oi| 2tA&EL|C,

4. X&H DLE™ Y £[H3t (Continuous Monitoring and Optimization)
HE IS dsut HotS XS o= BL s, H7[HMel HH0|EE Salf M| (Throughput)S /3
stst X|A(Latency)S £|A8hEHL(Ct,
0|2 Saff M=ol At Xt A (UX) 2t 7HE Xt A (DX)S SHatAIZILICE,
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H Ol Ll (Security Measures)

Adventure Layer= &5t HotS 25 SAlote HAE 7[RI OIS Hot 7L &S S&fotal AUSLICt

. Xt MAL 2 AE|0] (Validator Screening and Staking)
XH(Validator)= o4 =t AHO|ZUE EES 7|EC 2 MEs| MYEILICEH

Mol sl ESMM AZ M A| AH|0|ZE £EZ0| £2f4(Slashing)=|22 ) 2HIE AZ 0|l CHSt

21245} OIMIE| 29} RHOIA S R|ZEHL|C}.

e Al7| 3H(Fraud Proofs)
ETOILE oAl AR EMTMO| LMSH A2 ZE|0|AE! 2Q(Optimistic Rollup) ZAYIE= M7 &
(Fraud Proof) XME2 s{E¢&LICt
ol2{gt 3H2 Ethereum L10i| 7SI El H|O|E{2t H| - HSE|0 HES I FEM S SXIFLICE

o H7| ot ZIAH(Regular Security Audits)
Z7|XQl "ot ZEAH(Security Audit)2t 2% HAE(Penetration Testing)E 85101, HIEQ3 L ZxH
& £|QFX S APFO|| Al 3t @FSFEH| L}
0|2 E5f| A|AEIC| OF AT} AMZME X|&M o2 Zt5lEt |}

N 10 oY oM
I_O o|>1 o|>|

[l

o2

Adventure Layer SDK2| S&ld 1l £t
(Compatibility and Integration of
Adventure Layer's SDK)

X7t 2bE 23|21 A|I(FOCG, Fully Onchain Games)2 HMAfet T2 ZEstn
SHEES M3st7| flo HuotAH A ASLIC
Z = Zole T2 024 Aot A AT X[
44|

|ASLIC.

x|l =22 210{ (Supported Coding Languages)

1. Solidity
Ethereum ADFE 7|2fo| 8A 210! Solidity= Adventure Layer7t 7|22 2 X|5t= F2 0L
Ct.

SDKOll= 22! A1 7ieol| %0l PgXo| 1 Z2st ADLE AefS 1150t7| s Set&Ql =712t 2tolE
227t Zetk[0] QSLIC

2. Rust
=2 dsut ey oz H AT Ruste =SH 2! 7HEol M &

~
Adventure Layer2| SDKE RustE X|@/5t0{ 7HLUXt TN s 2 1|CL| Al .:I% w52+ EE Ruste| 15

Jlse 2EE 4+ Uttt

3. JavaScript / TypeScript
ZE2EUC e 2 A 22| AFREE ?la SDK= JavaScriptet TypeScriptE 28 ¢{otA X|IEfL|Ct.
O|E Sall 7HE A= Zjet={o] 1 8tS40] F oLt ALZX} QIE{H|0|A(UI)E 31510 &atEl H Y ZeS M3
LIC

4. C++ % Python
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HMEXQl mz T2 ¢10fe] £QAS 13510], SDK= C++1t Pythonzt: S&HEIL|C
71EANY 22 4 212|152 Adventure Layere| E5H(Q! QlZetet ¢ S + U= =2 2t0[E8
27 M SE L C

S&l 7158 Al 2llZl (Compatible Game Engines)

Adventure Layer2| SDKe 217| Y= £ AN AXISN ST TS dA O, MSXI 7 s &t 24X &+
o= Hetgh = U= F X[AEL(CE
o|2{st &Helst Sehd2 Adventure Layere| & He|E &6t S5H(Q! A|0|Y S ot = 7HUXS 0|
O|&f={Ql MEHX|E S eL(Ch
[ Gome Client Developefs J er(Ve_n‘ture_ Lw./e,r SDD
(
Wa"e,‘t Connect
( ) _ _
Q Unity = < >t
\_ ) Onchain Data
Fetcking
4 )
) unrEAL ENGINE Q(Blueprint/ C+ *}—> r‘l‘x /Rlock S‘ta‘tusj
4 N i Op‘timizeo( N
@ covor E=3
\_ w Ll B ine Wy,
r ~ Sho;roling b
Q GameMaker —— GML Interaction J
\ y, J
1. Unity

M MAMC = 7HY Ee| AFSEl= A1 7HE
ol SEst 2YZ A=3D AIYS %Eiﬂ&loﬂ -
SDK= Unity T& 2t0|22{2| & =75 23510
2. Unreal Engine
1g JeiE Mso 2 & ¢42f%l Unreal Engine2 Adventure Layer?te| S3t2 S5 A|IZHC R s
2r|2l Al HES 7Hs3HA BTt
SDK= Unreal Engine?| 225t 7|52 EEAQ! 7|s0t Z28E = U= 4 =75 HSELICH
3. Godot

ruln
sl
Ot
o
- _Cth
_l:
c:
:
=
'~<
rr
>
Q.
<
(@)
=
—t
[
=
(@)
—
Q
<
(@)
[an
wnn
w
=
_PQ
II&"
o

QEAAAY ATl Godot2 1 R ARE Heldoz HE O QI7|E ¥ /U&LICh
Adventure Layer SDK= GodotS 25| X|I5t04, WAt S 28X = 2 2H|2 AlYS A58 += U

E= gfLCh
4. Construct ¥ GameMaker Studio

2D A& 2 2l Adventure Layer SDK= Construct @ GameMaker Studio®te| Z2{st £t 7|
SE M3&Lch
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0|2 &3l 2D Ao M= 2 HiE 2P S Chastst

15 7 =3 2 X]2l (Advanced Tooling and Developer
Support)

Adventure Layer SDK= 7HYXI7F S5HQ) 7|22 S Z|Cist 288 4 JEE MAE ZH2 7Y =71 Al
EE MSELCt.

L

1. JH&Xt 3 (Developer Toolkits)
Zh X[ @l Aot Axlof| SH= BEtE el £310| MSELICH
0{7|0ll= AP FE "|IZS, 2fo|=22|, HE T2HMETF ate|0f U0, WYXt EA 2H|Q! A 7HY S
A|ZFE 2= QIELICt
2. 2M3t Y EE2|Y (Documentation and Tutorials)
MAMEH7|E M HAE RER|YS Salf, 7| MY EH 12 7|
3. 71FLIE| ¥ X|& (Community and Support)

or
for
0
A
40
futor
o
=
ne
ox
oo
mjo
Pal
Ok
o
i
il

2Hoj| 7]04& = AL

<
@

=
-+
c

"!
5
<
@

-

=
=2
=
_°

= pair gl
NEXS2 22X 3HE, L= S, -3—% 7Ht' S= 9l Ad
Ct.

0|2 X|2FX sl (Promising Future and Innovation)

EEZX0|n {ost 25X A0]Y SHES

oy
]
rok
|_|-|
11
wg
pal
rio
o
é
Ok
ook
=
=

T
A
mjn
o
o
10
0x
o
s
ﬂ
_o'I_l

REMICH A AHof sial= 0]

JHU
o

ZEX 2=, Adventure Layer SDK= SE#(2! 70| S 2|5 225t /e =1 20 OtL|2t §E Y3} o Z2|7|
A

X o
0jM9] AHE-“?— ACHE of= BEILICY.

Q7| T2 o102t o A ATInte| Sehd, ng 3 3 XA X2 &3, Adventure Layer= 2#|2!
A 7ol O[2HE Frots Sl EHELE A2 USLICE

&= (Conclusion)

Adventure Layer2| 872t 71812 EEX|Ql 7|&, £ £5A2) 7|8 A|0|Y 200 M| St ZIEE o|0[gfL|

Ct.
0] 24[0|0f 2 EFM2 7|E S=EX|Q! Ql=Zate| LHIHA A S stiZsty, &, 85, BHl 2 EHS SLAI717] flet

s{AIxol M2t FIABHLICH

— =

1}

O}7|Ellx{ & Al (Architectural Innovations)
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Adventure Layer= SE|0|AE] 2 (Optimistic Rollup)zt uw st A Hi7{L|E2Q! State ConsortiumS
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