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st7| T2ME “Dream of DeAD”

Boost.AsioE Sdll Lockstep S7|2E Zldol= A{HE =& AAIM

https://thejaeu.com/server-research (
https://youtu.be/igMT_L6AZz30

FPS ZE2| A O}7|EIX S 0f| & & 4| ol HE off EUASLICT
https://thejaeu.com/fps—reverse—planning—server—research0

o202 GERS YA, HY T2NAES Z

58t

T2 M E : https://thejaeu.com/xr-contents-project 0

T=HME JA& . https://youtu.be/hsBnVk2Jzal

2 AULIT}


https://thejaeu.com/server-research
https://youtu.be/igMT_L6Az30
https://github.com/thejae-u/fps-reverse-planning-server-research
https://thejaeu.com/xr-contents-project
https://youtu.be/hsBnVk2JzaI

Lockstep S7|2t A|HH {1 T 2N E

Boost.asio Lockstep AlZE

https://thejaeu.com/server-research (
https://youtu.be/igMT_L6Az30 3


https://thejaeu.com/server-research
https://youtu.be/igMT_L6Az30
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7 Lockstep 57|23} M 71 T2HE0|AM 0| ZES &0l
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o« 15 7t K| 57|32 QIol Lockstep € 1E|E5S MEHSIE T,

AH EH st K] 571212 2HY = JE=E XNt St SLIC Connected Clients: 100
e LockstepE s&5tY| ot 2 FetE 126t MHE AU SLIC Created Groups: 10

Average Latency: 7.00 ms
Error Rate: 0.00 %

. D2HE T DPHoIA M| 2X| 23 SO 2H7} of2f 2asielD, Packet/Sec: TCP: 95 / UDP:
AHES SHZH LIOPZIH M2 27 =| 7Lt S8 2 x4lez Memory Usage: 56.84 MB
n2MES Hetst £ QUAALCH SYSTEM] Moni |

o 0{2] SCIO|HES| ARIE IX| S7|=t
=
V AIHAE S2t0[AE AIS S Hix[3t HlAE SatojoleR

. H|AE Z20|HEQ| ZHNof B AlZHS TolE 4 QUAT Alstat o2 2ato|HEES TCP HAS S5
HHE QI XA S wEA| W7 2/ Al & EES}0] ME2L Eoidl Z=2E== SHo10]
7|Z0f| =0l & 2O|X| Q%E M H|O|E{S2 AlZie} StRELICE 7 S0 X A2 A SYeE ES L0l el S

A X|H & 2F 7ms
23 0% (Udp X2| &4)
H 22| AF22F100MB 0|2t &M
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cos Z2HE MA|1
. HE2|3 2lo|H2{2|Z Boost.AsioS MEHNSH 0| R

o= 2tZ0 MHII SE K| RE= A2H0)|A OSOf| Z4 % 0[X| 2f0t0F ot MEHSIHRSLICE

HIS7| /08 €8¢ &+ A0{0fF 5tH 22t IOCP, epoll, kqueuel| AHES M A| SIAELICE

Zt OSHZ H|S7|1/0 BHS 14FOZ 2Lt Boost.AsioS LA ZY&LICEH

AME[E 2 Boost 210|E2{2[0|H Asio X[A| AZ[E2HE St &5 K27t 7SOt} BERSIH £|F 2HY = AUSLICH

epoll / kqueue

é Notify —

Ready

IOCP

completion based
Async 1/0 windows: kernel

/O a Boost.asio ; System ! ; Linux / BSD: user thread e J
Event API Call API Call

1/0O Working

epoli . A
Notification Wrapping 4 Y%

N/

Windows

N/
A\ 4
Vv

Linux

based /O

IOCP epoll / kqueue
completion queue Boost.Asio Internal queue

BSD kqueue

A\ 74

Notification
Macos based IIO W:f;i:-,g E BooRs:.:sm J J

N

Boost.Asio
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¥ Lockstep S7[3} AH| 917 T2HEA 0| ZHS wtolQ
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o 2l T2EZ 0} MH HAH M|

=ctOo|HES| U=l tidh =1 729 MEO| ERSIK Json, XML, Binary s 2128 &S 12ASL|CH
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MH LHEX2|= Acceptlt Udp 4182 ©Y6H= Listener, 28 2210|HEQ| Tep 412 BHE6tD Z2{[0|0] HEE 71X|= Session
Lockstepdt I & & AEE X|&5t] YH|O|ESH= LockstepGroup, sHE LockstepGroup= &2[6t= LockstepGroupManager2 T+t &LICtH

LockstepGroup2 Bucket (et A EH2)E 2 InputE A& 9! Broadcast 251
Attack THZI0]| CHSH A= ValidateE TSI 2ot IiZl S S X[SIASLICT

Udp Read/Write
Udp Read/Write

: validate
. Listener
Listener RPC Packet

~\ packet W

Deserialize

Udp
Packet
Braodcast Enqueue Udp Y Braodcast Enqueue Udp J/

Client

/N

A 4

/N
A 4

Broadcast Tcp Read/Write
Manage Groups P /

LDckstep Player Info Update Manage Gruups Broadcast TcP Readf‘w"te
Update Lockstep Player Info Update
GroupManager LockstepGroup F — Session
Own Info Update ,
GroupManager LockstepGroup — Session
: Own Info
Validate Packet

Protobuf 7|8t Z|Z 3} At LS AMz2] 2h
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Olf+ E2liZ 1
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X AESHE IFE0l[A] et

A S AE
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steady_timerg €850 Scheduler A S o
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e . 2lol M
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o this= IX IIRE It gl
o 2| : 28X 9l Access Violation Reading 2F A o this= Raw Pointer2 5% 7h2E 370 &
2. & F7|2 2I%t dangling pointer &%

o E}O|H CH7| & 2|2 0|A Scheduler &&
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Y
4

io_context steady_timer

=

2
N

access violation reading

Undefined Behavior

O

. Bl
o ZICIO|| A shared_from_this()i AH2
shared_ptr Z4H
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b

HiEH
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io_context steady_timer
\ - —
= ? I_(q
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-—->

Safe Destroy
o Old Timer
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¥ Lockstep 7|3} M ®7 T2 E0|AM 0|2 A WAQ
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Session
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shared_ptr<Session>

\. J/
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. 8l
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|
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o
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I
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i
T
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HE 3E
~FHS F2o| of¢] 22| ZHK|TH0| S5t KIS
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ol 27d 22| 2 etEet M2 2
weak_ptr X Sl ZK|of| M2 Al lock()2=
Fad el =z 82
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lock()

Shared_ptr<Session>

Session

L 28

Weak_ptr
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https://github.com/thejae-u/server-research/tree/main/logic-server/TestClient
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FPS A‘IH‘I EEI—'I! E(EE&*!EI._I%'%)

FPS Rewind Dedicated

https://github.com/thejae-u/fps-reverse-planning-server-research O



https://github.com/thejae-u/fps-reverse-planning-server-research
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https://thejaeu.com/xr-contents-project
https://youtu.be/hsBnVk2JzaI
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