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FEFPSSamplelit H 22 B Unity B 75t KR B4 A 2 R B — TER, BeA HIEZeB AR H o B H s 5
(515, SIEETFREEME M B DR 9B ESERRIE , SR IREITT R RS SO S 5, XA 2 AW iR 51 21
S, BHTE R B A ROV EF T . AR & E BUnity 5 7 BEfi FPSSamplelX FERITH , IXAAR T
Unity &5 FZROHEAL, SRS EAEAF 7 TR A JE

FPSSampleffiGithubstili & https://github.com/Unity-Technologies/FPSSample, X —AMILHE T RS 4 F1 25 7

i ) 2 NS il i, RGR SCE BRI B E L, MR E D .

SRR T

T AR AT 75 B T — NECS, WA HIXAN AR, WH B AT B FECSEIR S HBON 5, X BRI HAH—
To ECSR—FUEH AT OLMmIETEN, 0@ T HmMITN, U8 =A%E: SR Entity), 44
(Component)fll & 4t (System), FH Entity & F>k 5| FlComponentf#], Component {435 T 4li%idi, Systempy
Jeid JE A I ComponentdR Ja & AT . R THIZ4] 3B 0T H Hh /B4 FECS I .

//

public struct Foo :

{
}

public struct Bar :

{
}

//
!/
//
//
//

//
//

public class FoobarSystem :

{

[SEq:: =)

Component# #&struct, Jf H LI IComponentDatat |-
IComponentData

public int value;

IComponentData

public int value;

Entity 6 & e A4

Entity e = entityManager.CreateEntity();
entityManager.AddComponentData(e, new Foo{value
entityManager.AddComponentData(e, new Bar{value
entityManager.SetComponentData(e, new Bar{value

0});
1});
100});

Unity#2flt | ComponentSystemflH T £ &£ 1) JobComponentSystem,

H #7551 H % H #|JobComponentSystem
ComponentSystem

ComponentGroup group;

// EEEANN T A5 € il € IComponent

// public struct GroupType

/7 {

// public readonly int Length;

// public ComponentDataArray<Foo> Foo;
// public ComponentDataArray<Bar> Bar;
/1 %}

// [Inject] GroupType group;
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protected override void OnCreateManager(int capacity)

{
base.OnCreateManager(capacity);
// BITAPIHE EIX A SystemBEEE s A A [FH B A FoofBarZ {4 s2 4k
/] A MR BT A [ Inject [VEAI T SUdE 2
group = GetComponentGroup(typeof(Foo), typeof(Bar));

}

protected override void OnUpdate()
{
/] BRI Entity
EntityArray entityArray = group.GetEntityArray();
/] AL
ComponentDataArray fooArray = group.GetComponentDataArray<Foo>();
ComponentDataArray barArray group.GetComponentDataArray<Foo>();

for(int i = 9; i < fooArray.Length; i++)

{

Foo foo fooArray[i];
Bar bar = barArray[i];
foo.value = bar.value;

// BT BREH 2 EntityManagerAPTSEIR Y,

// T B FON A E A IR NS B IR 454, 23 fooArray LR AR, B AL H
PostUpdateCommands /{14 {F iR AE

/] FBEEHGKEENtity K FooH-E¥E, K NFoo/ N struct

PostUpdateCommands.SetComponentData(entityArray[i], foo);

PostUpdateCommands.RemoveComponent<Bar>(entityArray[i]);

IR 2 2EECS(Pure ECS)I YL, Unityld$2 (it 7 —E R A ECS(Hybrid ECS)H TMonobehavivorfIECS 4%
&, WESHEEAZ, SHUH.

GamedSE X TREFFIMIAL, Game.UpdateBRzhiisxk 1) 1 i 4EIGameloop. Wi H i 5E X T =FlGameloop:
ClientGamelLoop, ServerGameloop, PreviewGameloop, 433X} N # % F i, IR 45 %% DAL IR A IR 55 28 A& P
¥, IXEEIGameloopdKXE#EECSHIComponentSystem iz 1T o

TiE e ) — &6 73 g 2 module R 2, modulesg X 1 #H5K¥)Component, ComponentSystemHil— L& H g 1)
J5. modulefs 2 7w A AR 55 45 A SGARAD, A JL AR o

B E

Assetbundle )& B S NARE SRPLMH, 1M E 77 7 1 [ fE S2 Bk
(https://unity3d.com/learn/tutorials/topics/best-practices/assetbundle-usage-patterns)AssetBundled#i & %)
ok RIS ARAR 0%, MR R 73 25K 28 N A7 . T H Hh 48 Fl ScriptableObject kK& FE %Ik, 55 T ScriptableObject
FIE G 2 5 X . W ETR, WU H A 74 4k 7% H RegistryBase(RegistryBase#k 7& [ ScritableObject) ff 25
BTN R A7 R TRBIAR, A5 R 2B sS4k (ReplicatedEntityRegistry), 25 [A)45%%(SpatialEffectRegistry), Heff
(HeroTypeRegistry), #ih(ltemRegistry), hitscan®fX{(HitscanEffectRegistry), F#(ProjectileRegistry), it
(CharacterTypeRegistry), X%&RegistryZS[A1#E B 15| T {& . ScriptableObject i@ guid>k 5| H B,
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https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Game/Main/ServerGameLoop.cs#L10
https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Game/Main/PreviewGameLoop.cs#L7
https://blogs.unity3d.com/2017/11/20/making-cool-stuff-with-scriptableobjects/
https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Game/Modules/ReplicatedEntity/ReplicatedEntityRegistry.cs#L25
https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Game/Modules/Effect/SpatialEffect/SpatialEffectRegistry.cs#L8
https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Game/Modules/Character/HeroTypeRegistry.cs#L5
https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Game/Modules/Item/ItemRegistry.cs#L4
https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Game/Modules/Effect/HitscanEffect/HitscanEffectRegistry.cs#L4
https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Game/Modules/Projectile/ProjectileRegistry.cs#L8
https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Game/Modules/Character/CharacterTypeRegistry.cs#L8
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A 55 5 H (WeakAssetReference), X Fh 5| H 77 A2 S 808 5] FH B % IR Bl 4 ScriptableObjectd T £ i #4764,
XFEFT AL T Bl vl DL I $h 471X B Regsitry # 5 [JRegistryBase.GetSingleAssetGUIDs K 3 B 5| F F) 7 i) {4
GUID, #RJEH— ATkl kIT B LAGUID A 4 FR it Assetbundle, &£ #5400
(BundledResourceBuilder.BuildBundles). [FRF RS 1 M Restiry AT LLAR 5 8 (SR EL R Tk AAGUID, SR JGHR 5
GUIDJIN#AssetBundle. IXFEFTHLFINEL AL A 1 Registry IR, & # R % EE P Registry il T 1 -

N & & R ScriptableObject i £ ¥ %5 I 1)

Hgﬂ Client @ & #
| Open_
Script AssetRegistryRoot @
Server Build -
¥ Asset Registries
Size |?
Element 0 |EReplicatedEntityRegistry (ReplicatedEntityReagistry) | @
Element 1 |ESpatiaIEFFectRegistr'gr (SpatialEffectRegistry) | @
Element 2 Ll HeroRegistry (HeroTypeRegistry) o
Element 3 |EItemRegistry (ItemRegistry) | o]
Element 4 |EHitscanEf‘FectRegistr'gr (HitscanEffectR egistry) | @
Element 5 LlProjectileRegistry (FProjectileRegistry) @
Element & Ll Characters (CharacterTypeRegistry) o]
Characters @ 5 %
| open |
Script + CharacterTypeRegistry %)
¥ Entries
Size F _
Element 0 (L Char_Robot (CharacterTypeDefinition) 1
Element 1 W Char_lerraformer (Character| ypelDefinition ) @
Char_Robot
Script » CharacterTypeDefinition
Registry Id |1

Prefab Serverl{ﬂ?dEBB2504046de425bd2&?ﬁ?1t|_u Robot_Server
Prefab Client(aaddcfaSe3fdal?42a3fchlabZbbb wRobot_A_Client
Prefab 1P(dB11c3d504a867742blea3d7ad8610, wRobot_A_1P
Eye Height 1.9

P Character Movement Settings

B Hit Collision Settings

AR

public abstract class RegistryBase : ScriptableObject

{
#if UNITY_EDITOR

// FISRIE7CRegistry%idi

public virtual void UpdateRegistry(bool dry) { }

// 3KEXRegistrys| FH A Tl A guid

public abstract void GetSingleAssetGUIDs(List<string> guids, bool
serverBuild);
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// BETEYER
public virtual bool Verify()
{

return true;

}
#tendif

}
// VAGUIDH| H B,

public class WeakAssetReference

{
public string guid = "";
¥
¥R 28 A% %

MPIANSTTTH 58T SRR AL S, s B (package) kit =, ¥4 2. (message)ts = DL S SEI

SR FH AT A% A A

T H R JHUDP Socketi#f 47181, < TTCPAUDPH HUEL AT LS5 1005 i, TCPR—Fiie T gERE, A T4k
UETSEVE TR BUR 2 TAE, SBERIOTIFARE S EULEIWT A EdE . UDPR — Rl L il (HAR 51k
i BN JE AR i 2R A E

UDPHUlE BAE MLt 2 R, SLFAMER, NHEREANIX L R o AR AT . @R ki
EE By 515 Seq,  FUSCTT BAT LR Y B RRTEL e i REUF AR H AR AR B - 25 0 R BT I RN AIE T
BRI DL, XA AR TS AT DURE I O A o $RMOT AR T VR el it 0 g oin B i i B R
P A5 MR 516/ B B ECIR DL Y, SRR AR T it T ARIE [ o 1 2516 i S i B2 Uic s
Ulo

‘ Seq 49, FFHKEF

BRIAERS (Ack Mask)

35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

iy
FFIE (In Seq) Seq 50, B MR l "
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Out Seq&R M HTEHE WP F15, In SeqRm AU RIHHE (LI K F 515, Ack Mask#Ros Z BT EI 1614k
e NG LN

¥ A1 (package) k% =X
B HrNetworkConnection.BeginSendPackagefRid al LA H HiE 1 Sk 34 =X

output.WriteBits(0, 8); /] @-7H REHEELR
A4, HiNetworkMessage & X

output.WriteBits(Sequence.ToUIntl6(outSequence), 16);  // 8-23{v Jv%ith %k
755

output.WriteBits(Sequence.ToUInt16(inSequence), 16); // 24-390 NI EH
SN PNC A &N TIRE)

output.WriteBits(inSequenceAckMask, 16); // 40-5507 N N
LAY

if (outSequence % 3 == 0) // FF3 IR S N MU R N EHE (.2 At i s a] 1)
W, HTit&Ertt

{

var now = NetworkUtils.stopwatch.ElapsedMilliseconds;
var timeOnServer = (byte)Math.Min(now - inSequenceTime, 255);
output.WriteBits(timeOnServer, 8);

¥
output.Align(); // WIER AT EAE A AW L85, WIHAOH 2 7 k5%,

/] BT REANEHEG A, Wit 2TH S (message) HidE

4 B (message) % X

25045 B (package) A HAN [F 2R A (1) 78 B 230 R 2R 3LE B (NetworkMessage) 5 A\ k841 T H HAFEH
Pl SOH BT, —MRFIHEEEIHE, XMEA T R R ATHE S, — Mo B3R sl SR
(NetworkSchema), £ % — AR IXZIH B I ETH B A% 2N (NetworkSchema) K& 25 % 77, %77 # I8 L vH SA% X
T, HAERAEHE B, X R IRORE T A K%

public enum NetworkMessage

{

// Shared messages
Events =1 << 0, // BT THEXKHEERMUSIRE, —dEEXKHEE

// Server -> Client messages

ClientInfo = 1 << 1, // R EEE KA P i, WA Sprotocolld,
K ¥E 15 45 B NetworkCompressionModel

MapInfo =1 << 2, // HEREE

Snapshot 1 << 3, // RE#HPREE

// Client -> Server messages
ClientConfig = 1 << 1, // TEIBMEIREHBIE S
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Commands = 1 << 2, // HEFHIHAIES

FRAGMENT = 1 << 7, // WiREHRGE S

NetworkSchema’e X TR F BT, Argh, Bl E4e 05 E R

public class NetworkSchema

{
public class FieldInfo // FBiE X
{
public string name; [/ TFEBA, HT R
public FieldType fieldType; /] FEBEM
public int bits; /] B
public bool delta; /] EEgE
public int precision; // ¥EFE, #on{ 1.0f, 10.0f, 100.0f, 1000.0f
YECHR IR, TR SO R
public int arraySize; /] BUEAB PR K
public int byteOffset; /] FEBHmEE =
public int startContext; // T B s 40
public byte fieldMask; /] RS E b - B
public FieldStatsBase stats; // AT EREENSGIHER
}
public List<FieldInfo> fields = new List<FieldInfo>(); // WHEMWTEIIFE
public int nextFieldOffset = 0; // EE T B W
&, HTitHFieldInfo.byteOffset
public int id; // HEid
}
SEPL AT
o KA KIE

PR BA S ERIE, TR BN E I ik . BRICRIE R BT B B S B — A
LB (fragment) K% H 2, I —Packagelnfoxt Rix Lt spix B3 2., RGN G 4% 75
SIRAEEI A BAFI(SequenceBuffer)dr,  RURWCEIXS 5 FIEHE LN 2l 21X AME B
(NetConnection.NotifyDelivered),

/1 FoRAMKE B REHEOEE, TR G p AR B SRR R
public class PackageInfo

{
[/ RIENFE]L, BT ERTT
public long sentTime;
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VAR o Ot € X IRV NS 959 | b€/ )

public bool fragmented;

/7 B A B 2R

public NetworkMessage content;

// RN INetworkMessage . Events2E AL ()Tl B

public List<NetworkEvent> events = new List<NetworkEvent>(10);

}

VAR -IRE: %€/ X I U%- € SHARIIE FRG RV IS
class ClientPackageInfo : PackageInfo

{
/] ARAISIA], 25 7 i U 45 2 7E Rk 55 ds LR T T AT, S[R30 A VR4 1t B
public int commandTime;
/1 BIEOEERRR AR TS
[/ EAH TR S @ RER, LXAN PRI =% & commandSequence
FP5 B4R 2 1A
public int commandSequence;

}

/] MRS assdEt, JEAEE AT PRI SR IR AR

public class ServerPackageInfo : PackageInfo

{

/1 REFRHS, HT e a MRS ARK R, XA B
serverSequence 75 [F B A

public int serverSequence;

/1 PR A R ]

public int serverTime;

* SequenceBuffer

SequnceBuffer BAG X I TIRE, T LLEHF A 53RN R . WESEILE AN, — MdxFals, —
MEFX R TTER . T KB 1 SequenceBuffer ) T4k 5 .

i

o 2 T ] B 4

3 2 1 [}

Seq =53

53%10=3, BB FFISFTEM
e NHMEH 3 =

2

[ ]
-
o=
o
=]
il
=3

7123


https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Networking/SequenceBuffer.cs#L64
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NetworkConnectionfRA7 1 4 BT B H2 S B0 £ 1 5 K7 415 (inSequence) LA K G B2 A A A\ HE 7Y
(inSequenceAckMask), & tH K EHE 7 51l (outSequence) PA 5 b (B A RS (outSequenceAck) .
MR EE B A, SR BB AL R 815 (inSequenceNew), X 7 B AL [ K P 515
(outSequenceAckNew) L f ## 1 (outSequenceAckMaskNew) . #i1iRinSequenceNew K T-inSequence, I
finSequenceAckMask 2 # (inSequenceNew-inSequence)fir, 5k A& 15 3% £ 5 (o7 3ot 1 ) B 9 A 5 2k
T . tnRoutSequenceAckNew Kk T-outSequenceAck, NIk ZroutSequenceAckMask i &
(outSequenceAckNew-outSequenceAck)fir, IR KFE—AALR0, M XAHERD X N IR A %
2, BUEBTRIEILCER TR RTE R . X B R 7 OGS, RS OUEE N i AR .

InSequenceNew = 53

inSequenceAckMask
NI EEENEEE N
3 3 3 3 3 4 4 4
56?390123456?8913
wIE 37 SRS

InSequence = 50 3

FEERRIE—ASH TS 53 R AL, 7 B itinSequenceAckMask e #(53-50=3)7, X RS T)
35,36, 3708k £33, W37 5 HEIE AR, HU XN R B OE E K.

outSequenceAckNew = 83

outSequenceAckMask

1 ISESEEEENEEEE N
6 6 6 6 7
6 7 8 9 0

N

66 SHIEQEEE A

U'll.".'?.l;_i

T 2 3 4 5 B T 8 9 0

outSequenceAck = 80 i

R A KT 815 4283, #k HioutSequenceAckMask i % 5 (83-80=3) A7 H R g B A it 1)
66 5B R, FFAOEHX M AT EEW B . B HroutSequenceAckMask B 9
outSequenceAckMaskNew, outSequencelJ{E youtSequenceAckNew.

T fINetworkConnection.ProcessPackageHeader /7y SE8 1 _E TR H#5R A Dh R

/7 IR E KRR

public SequenceBuffer<TPackageInfo> outstandingPackages = new
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SequenceBuffer<TPackageInfo>(64, () => new TPackageInfo());

/7 SEFRWCE] R Sk AR AE B

protected int ProcessPackageHeader(byte[] packageData, int packageSize,

out NetworkMessage content, out byte[] assembledData, out int assembledSize,
out int headerSize)

{

var input = new BitInputStream(packageData);

/] TANEHE RS

var inSequenceNew = Sequence.FromUInt16((ushort)input.ReadBits(16),
inSequence);

/7 =TT i s s KRS S

var outSequenceAckNew = Sequence.FromUIntl6((ushort)input.ReadBits(16),
outSequenceAck);

/7 VA1 ZBERIALERG R AR T B B B s

var outSequenceAckMaskNew = (ushort)input.ReadBits(16);

if (inSequenceNew > inSequence)

/7 TR 55 AN e K R A TR R

var distance = inSequenceNew - inSequence;

for (var i = 9; i < Math.Min(distance, 15); ++i) // TODO : Fix
this contant

{
/] Gt ERKEEA
if ((inSequenceAckMask & 1 << (15 - i)) == 0)
counters.packagesLostIn++;
}

// GNRE R T 1AM RE RN, W2 B RS A 23 B, B A IS AL
if (distance > 15)

{
counters.packagesLostIn += distance - 15;
inSequenceAckMask = 1; // all is lost except current package
}
/] ENEHRTdistance MR AL
else
{
inSequenceAckMask <<= distance;
inSequenceAckMask |= 1;
¥

/] REFR B MASE LTSS

inSequence = inSequenceNew;

/] HrHIFEZ I )

inSequenceTime = NetworkUtils.stopwatch.ElapsedMilliseconds;

}
/] BAEEEL
else if (inSequenceNew < inSequence)

{

var distance = inSequence - inSequenceNew;
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/7 INREHEERIE, ML
if (distance > 15) // TODO : Fix this constant

{

counters.packagesStaleIn++;
return 0;

}
/] AR ERERX MR, MRWRE N ES, At

var ackBit = 1 << distance;
if ((ackBit & inSequenceAckMask) != ©0)

{
counters.packagesDuplicateIn++;
return 0;
}
/] BAN#EMAL
counters.packagesOutOfOrderIn++;
inSequenceAckMask |= (ushort)ackBit;
}
[/ BEOES, Ak
else
{
counters.packagesDuplicateIn++;
return 0;
}

// AR FE R B O R BT A5 N T IAE R, B 2
if (outSequenceAckNew <= outSequenceAck)
{

headerSize = input.Align();

return inSequenceNew;

}

[/ B ERN R E BT S, HFEHRE
var seqsBeforeThisAlreadyNotifedAsLost = outSequenceAck - 15;
var seqsBeforeThisAreLost = outSequenceAckNew - 15;

// A IH )% H A K ET (seqsBeforeThisAreLost -
seqsBeforeThisAlreadyNotifedAsLost + 1),

for (int sequence = seqsBeforeThisAlreadyNotifedAsLost; sequence <=
seqsBeforeThisAreLost; ++sequence)

{
/1 FI5/hTeRon Bk B B A 2164,
if (sequence < 0)
continue;

int bitnum = outSequenceAck - sequence;
var ackBit = bitnum >= 90 ? 1 << bitnum : 0;
var notNotified = (ackBit & outSequenceAckMask) == 0;

[/ IR IE RN EE AL, HEEE L B SR TSR B E] T — R A
if (outstandingPackages.Exists(sequence) && notNotified)

{

var info = outstandingPackages[sequence];
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NotifyDelivered(sequence, info, false);

counters.packagesLostOut++;
if (info.fragmented)
counters.fragmentedPackagesLostOut++;

info.Reset();
outstandingPackages.Remove(sequence);

}

/7 EFE B OR B RE B A L B S A Y L RD
outSequenceAck = outSequenceAckNew;
outSequenceAckMask = outSequenceAckMaskNew;

// REEHT R AR, 10 sk T A A e B R A
for (var sequence = Math.Max(outSequenceAck - 15, 8); sequence <=
outSequenceAck; ++sequence)

{
var ackBit = 1 << outSequenceAck - sequence;
if (outstandingPackages.Exists(sequence) && (ackBit &

outSequenceAckMask) != @)

{
var info = outstandingPackages[sequence];
NotifyDelivered(sequence, info, true);
info.Reset();
outstandingPackages.Remove(sequence);

}

T R PR H 2 T A S A 4 S TG 22 0 IR T SEPELRAE,  BOAAS [FH B ] SRR
7], 2 ik A 45 2 (Command) 2 8l — AN Es iy 3 S i 2R3 T Sk, i iR 5 4 PR e
(Snapshot) AN EER nf FEME,  HA B ER AT 5 1 B9 22 8 B0 AR ORE n] S . I BRI
Packagelnfolf) & X LAE i, 2/ i A 452 FUR & 2 IR A B O F 15 .

N A R 452 fServerConnection.NotifyDelivered fURY, 7 F i SE 2R, XA VR RAK L SEBLRI I fg
SRR LA E R, an R WA AL (5 S

protected override void ServerConnection.NotifyDelivered(int sequence,
ServerPackageInfo info, bool madeIt)
{
// X EEHA T
if (madeIt)
{
/] RN {INetworkMessage . Eventsil B 25 A, RN H R 1%
NetworkSchema%i#
foreach (var eventInfo in info.events)

{
if (lackedEventTypes.Contains(eventInfo.type))
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ackedEventTypes.Add(eventInfo.type);
eventInfo.Release();

if ((info.content & NetworkMessage.ClientInfo) != 0)
clientInfoAcked = true;

[/ WERE R TS R, I BazdE BRI ELF
if ((info.content & NetworkMessage.MapInfo) != 0 &&
info.serverSequence >= owner.m_MapInfo.serverInitSequence)
{
mapAcked = true;
mapSchemaAcked = true;

}

[/ WERE Im R 7RI
[/ X BRBE BN TR A AIE R P DAY R T IR R AR, RRiESE
PR HEESHRE R 48 3 53
if (mapAcked && (info.content & NetworkMessage.Snapshot) != 0)
{
[/ SRR AR e P A S
snapshotPackageBaseline = sequence;
/1 PR R P R L C 2 A P il 2
snapshotAcks[sequence % NetworkConfig.clientAckCacheSize] =
true;

[/ R FIECHT PR 315 ARG I [A]
if (info.serverSequence > maxSnapshotAck)
{
maxSnapshotAck = info.serverSequence;
maxSnapshotTime = info.serverTime;

}
¥
// MFRXTTRA TN
else

{

foreach (var eventInfo in info.events)

{

counters.eventsLostOut++;
// TRERIE AT SR
if (eventInfo.reliable)

{
// iENetworkMessage.EventsiH 5 5N & %A1
eventsOut.Add(eventInfo);

}

else
eventInfo.Release();

}

info.events.Clear();
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[ 25 ALl

KTFEZ M EARERSCEN G, A ERGOIPIRMITR TERE ] M DRESFEZS ], Resrsm— B4
AR 5, AR IRNSEDLAR™, T SEBL T AL B Mt & S BB R IR b an R, prbL T i R R
B SEELAR Y .

AR B [0 R H8 2 A% i 1 6] — B 08 B RRAS E —FE0, R T 28 A 3R R B 1 R ) T2 (i 38 3 1 1
A0, T B A — e I RE@ia A0 . Wi H RAC/SE5M, & g i) (1/60s) ik TR 24 2%, #0817
FIR M FIZ R, SREE R (1/20s)48 H S TR IEEEE (snapshot) ) 1k 45 I A7 2 7 b, 2% 7 i # JRCSC B e PR
Mo IR AT TR, ARHICR WA R DA —ARTTEA R RIS, ARIGHEEIEEIRIR R, FHH
R %5 B R 1/20s ] 3 —k, 27 v BB X AN S S A BhER M, EE kR, TRE A T
Jfi{H (interpolation), Fill(prediction) =17 (rollback), HR%%#&f# F 4E IR ¥M3%(lag compensation) i fif Heix 45 ]
R, AE VAR R4 T 2 T 4 708 RE I Ta) =2t e 5 U

fisf 8]

TEORFF R S AR 55 45 [R5 At 5 07 G A6 — N [l b, JE R BEHTI R [ 5 AR IR ] AR a] 9 5 ol
B S (tick), BRI E, X7 PHCRFRI 8], AT DURE B REFFL, TiH T GameTime
RIRIXFHIS 8] o

% P AN B I Rl (GameTime), Y8 44 8] (RenderTime) A1 il i ] (Predicted Time),RenderTime F -4
EIFE R P EE QIR PredictedTime R % 7 ity TN — A48 2 B0 AR 45 28 B AR 55 28 14 M pT s ). &7
Uity (1] Update B 29X 31 1% 15 /NI (] ) B, Update 2 MR H IS 1 55008 (14 AR 55 3 F [B] (ServerTime) Rl X 25 33 51 5k 1
#«RenderTimeflIPredictedTime, 5 AP RE T B (1) Il 55 4 B [8] 4 & RenderTime, b Tl il 55 48 ) 8] e i
PredictedTime. [R5 A [A) 4 75 R R A B I () ARG AR AR, R IR LA IR S5 45 B8 27 2 IRF T o sk o
B AT A 2 P i BE A= A 4 2, IR BB 8] o % 7 g (] 42 7 2 B F

S A N GO CRNRL RN RN NN RN | | | >
B4 B85 B 8 BB B9 90 591 92 93 054 95 9 §H7 98 599

Pt b

RenderTime  ServerTime PredictedTime
WorldTime s

B L i R SRR AN R T RIERE, ServerTime 2R 7 BT PR IE BOHE (1 IR 25 24 15 1A] . WorldTime /&
WA, AT AR T RenderTime, PredictedTimek# ServerTime, #&)5 31T ifi{E (interpolation), Tl
(prediction)ak A& (rollback) 44 .

Ji 55 48 i (¥ I 18] AT — NI [A]\World Time, T 21 (¥ 7 7 i S [RD RIS (8] 4 ELe i [ HR SR &R, IX RS
PR R S 18] R S5 as k25 o MR 1452 DA FR O 24 (103 VR T sa2 4, Bt U AT 2 21
IS5 E I EUS B AARE S I I ARG TR ae it 8], SR SS S IR 4, XAEORZ P ImfE TR &K
A T AL AR S5 A5 LR TR P0AT, FERCE IR AR IX NI 1] 50 7 o A2 (48 A7 A — BUrS
], DAME 2 Je iR e 21
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=8
Corgmand
|serverrime | | ERIETE] s
RTT/2 RT|T/2
Y
-
|
ﬁ/—) Epy
timeSinceSnapshot Kl6

i "7 CommandTime = serverTime + (timeSinceSnapShot + RTT) * tickRate

ClientGameWorld.HandleTimesZHl T _FRHG R I ThRE

void ClientGameWorld.HandleTime(float frameDuration)

{
/] REERIATE S, $8I03¢ T ORFER TR Lt 8], FH T 5B I8 /M2 I ) 22
m_PlayerModule.SampleInput(userInputEnabled, Time.deltaTime,
m_RenderTime.tick);

int prevTick = m_PredictedTime.tick;
// BRI A TR w gk
var deltaPredictedTime = frameDuration * frameTimeScale;

m_PredictedTime.AddDuration(deltaPredictedTime);

/7 FEITEM[A] = AT BRI ORI E] + (B RHTIRIE S D 2d K] + RTT + %4

il

int preferredBufferedCommandCount = 2;

int preferredTick = m_NetworkClient.serverTime + (int)
(((m_NetworkClient.timeSinceSnapshot +

m_NetworkStatistics.rtt.average) / 1000.0f) * m_GameWorld.worldTime.tickRate)
+ preferredBufferedCommandCount;

// GEH R TN [E] Fim_PredictedTimeZ it K, MI5E#] % BEm_PredictedTime AyHT i Fiill
I 1]

bool resetTime = false;

if (!resetTime & m_PredictedTime.tick < preferredTick - 3)

{
resetTime = true;
}
if (!resetTime && m_PredictedTime.tick > preferredTick + 6)
{
resetTime = true;
}

frameTimeScale = 1.06f;
if (resetTime)

{
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https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Main/ClientGameLoop.cs#L337

FPSSampe4) #T-by# +.md

i [8]

// % Em_PredictedTime T i) TN ]
m_PredictedTime.tick = preferredTick;
m_PredictedTime.SetTime(preferredTick, 9);

}

else

{

12/6/2018

/] HRYERSS & 2R S 0 i A Ok TR 5E A 15 G T 7 i RIS ]
int bufferedCommands = m_NetworkClient.lastAcknowlegdedCommandTime -
m_NetworkClient.serverTime;

if (bufferedCommands < preferredBufferedCommandCount)
frameTimeScale = 1.01f;

if (bufferedCommands > preferredBufferedCommandCount)
frameTimeScale = 0.99f;

/7 JXETE G a] iy ik
m_RenderTime.AddDuration(frameDuration * frameTimeScale);

[/ B A ANBE e A i Ue 1) 6 fge i R HEE e []
if (m_RenderTime.tick >= m_NetworkClient.serverTime)

{

m_RenderTime.SetTime(m_NetworkClient.serverTime, 0);

/7 QRIS G 18]35 15 T A SO B 1) o PRI 18], SRR A AT R 2 PRI HHE , 0 o ) e B v 4

if (m_RenderTime.tick < m_NetworkClient.serverTime - 10)

{

m_RenderTime.SetTime(m_NetworkClient.serverTime - 8, 9);

}

/7 G0ERTE G [A] T A M IS 2 B s DR IR IR 8], SRR AR By 1 A PR R

185 1Y) 32k P it

if (m_RenderTime.tick < m_NetworkClient.serverTime - 1)

{

m_RenderTime.AddDuration(frameDuration * 0.01f);

/1 RAFFR R RN RIE A
if (m_PredictedTime.tick > prevTick)

{
for (int tick = prevTick; tick < m_PredictedTime.tick;
{
m_PlayerModule.StoreCommand(tick);
m_PlayerModule.SendCommand(tick);
}
m_PlayerModule.ResetInput(userInputEnabled);
m_PlayerModule.StoreCommand(m_PredictedTime.tick);
}

m_PlayerModule.StoreCommand(m_PredictedTime.tick);

15/23

Bedie, 0LV et 1] AR

tick++)



FPSSampes)#r-by# *.md 12/6/2018

Jife

TR TR R ARSI A Bl PR S M RRAS,  BUABPIRES IR M. % i TickStateSparseBufferic 3k A
IR 23U BIPIR A, MR 2410 RenderTime Mbufferth i+ 5 Hi Bl (AN IR AsState1,  State2 Flidi{iE L4
fraction, M4 F IR A State = Interpolate(State, State2, fraction), Interpolate Szl i B AR A YesE, ELIRS N
AL B S, B HCIRAS G e I (] 48 F State2.

RS

// EARERRS T E LIt O
public interface IInterpolatedData<T>
{

void Serialize(ref NetworkWriter writer, IEntityReferenceSerializer
refSerializer);

void Deserialize(ref NetworkReader reader, IEntityReferenceSerializer
refSerializer, int tick);

void Interpolate(ref T first, ref T last, float t);

}

/] FEEDRE R T S I 1
public interface IInterpolatedDataHandler : INetworkSerializable

{

void Interpolate(GameTime time);

}

// S8l 7 IInterpolatedDataHandlerff)dili %2
public abstract class InterpolatedStructBehavior<T> : MonoBehaviour,
IInterpolatedDataHandler

where T : struct, IInterpolatedData<T>

{

/] FEEER

public T State;

/1 ORAFIRSS 2 Ak I SR g SOIRAS

private TickStateSparseBuffer<T> stateHistory = new TickStateSparseBuffer<T>
(32);

/7 BHFIREFPIIL, SLbr EXANTHEANSHPORM, AR A 7 ERE IR, 0% ) i A
BRI WIRES KL RS 2

public void Serialize(ref NetworkWriter writer, IEntityReferenceSerializer
refSerializer)

{

State.Serialize(ref writer, refSerializer);

}

/1 RFFIARSS 25 PR IR 2 PR, R ORAFE 2 Py s id sk
public void Deserialize(ref NetworkReader reader, IEntityReferenceSerializer
refSerializer, int tick)
{
var state = new T();
state.Deserialize(ref reader, refSerializer, tick);
stateHistory.Add(tick, state);
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https://github.com/Unity-Technologies/FPSSample/blob/fa73e3942eaf49a24d2c40f85cd0caa404c91cff/Assets/Scripts/Utils/TickStateSparseBuffer.cs#L4
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}

[/ ARYEA NI A BEAT FE R, B HE XA I TR0 2 RIS
public void Interpolate(GameTime interpTime)

{
int lowIndex = 0, highIndex = 0;
float interpVal = 0;
var interpValid = stateHistory.GetStates(interpTime.tick,
interpTime.TickDurationAsFraction, ref lowIndex, ref highIndex, ref interpVal);

if (interpvalid)

{
var prevState = stateHistory[lowIndex];
var nextState = stateHistory[highIndex];
State.Interpolate(ref prevState, ref nextState, interpval);
}
else
{
State = stateHistory.Last();
}

// ComponentSystem

public class InterpolatedStructBehaviorInterpolate<T,S> : ComponentSystem
where T : InterpolatedStructBehavior<S>
where S : struct, IInterpolatedData<S»>

public struct GroupType
{
public EntityArray entities;
public ComponentArray<T> behaviors;

[Inject]
public GroupType Group;

public InterpolatedStructBehaviorInterpolate(GameWorld gameWorld) { m_world =
gameWorld; }

protected override void OnUpdate()
{
var time = m_world.worldTime;
for (var i = 0; i < Group.behaviors.Length; i++)
{
// idyER T ServerEntityEntity, FUAW A X ANHMAMENtity 4 TN RS 4b
M, A EAEE
if(EntityManager.HasComponent<ServerEntity>(Group.entities[i]))
continue;
Group.behaviors[i].Interpolate(time);
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readonly GameWorld m_world;

T

TR 2 o AR S N8 2 5 EAEARH TR T RRIRAS, MG TR S SR8 7% P um N, B A &R 4
AR R 55 28 A E P o A — FER o SR TI0I PT BE & AN HERA I, BRI B SORS A L OB i, Tl 5 2256 RS
R B Bl () IERRRAS A2 ServerTime BRARAS, SRS TEIRECH 7 S0 R A AT — BB SR (148 2 X5 B 1)
i [8]PredictedTime.

AL TR TR R R AL B, EANTREERNR, A ORI 2 A A SR, — AN T SR Entity
PredictedProjectile, —/MH T &I Entity Clientprojectile, Ui Ffik 55 #1155 Entity InProjectilefty, HR#E4:
TERZA R EI N InProjectilefH 7 i PredictedProjectile, i1 5 4% 1 il & #t f5iPredictedProjectile, 4 5 4% 21 Il A= p
BRI SAE . 24— PredictedProjectileff) 4 il [8] /)~ T-ServerTime(predictedEntity.startTick <
m_world.lastServerTick)i, 4 Fi B an 5 AN T SE AR 2 IR A 10 B AZ 2 8 8 e, DUTEICA70E 5 BH e R A R
T, MR IX AR, E S %S HandleProjectileSpawn,RemoveMispredictedProjectiles.

ComponentSystemjgiliid ServerEntity H {43 [X 73— NEntity /& 15 #7 ZE T . AR < 1) 2R 844
IPredictedData,|PredictedDataHandler,PredictedStructBehavior,PredictedStructBehaviorRollback<T,S>, iXik
& CFRAE R, A HANE T .

* ClientGameWorld.Update B H Fil i #H 5% ) ComponentSystem

public void Update(float frameDuration)
{

// WEEkEIServerTime, HRIGARAS, XHEBLER—W#ENE, 7T EAOLALRHCEHr i P
EEREENTEI R

m_GameWorld.worldTime.SetTime(m_NetworkClient.serverTime,
m_PredictedTime.tickInterval);

PredictionRollback();

// AT [m_NetworkClient.serverTime + 1, m_PredictedTime) [A]fiZ%E
for (var tick = m_NetworkClient.serverTime + 1; tick <
m_PredictedTime.tick; tick++)
{
// WAk
m_GameWorld.worldTime.SetTime(tick, m_PredictedTime.tickInterval);
// B TE4S
m_PlayerModule.RetrieveCommand(m_GameWorld.worldTime.tick);
// SRS ) Component Sy stem
PredictionUpdate();
}
// PATm_PredictedTimelt (111245
m_GameWorld.worldTime = m_PredictedTime;
m_PlayerModule.RetrieveCommand(m_GameWorld.worldTime.tick);
if (m_GameWorld.worldTime.tickDuration > ©0.008f)

{
PredictionUpdate();
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https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/Projectile/ProjectileSystemsClient.cs#L207
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/Projectile/ProjectileSystemsClient.cs#L340
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/Player/LocalPlayer.cs#L8
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/ReplicatedEntity/ReplicatedBehavior.cs#L4
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/ReplicatedEntity/ReplicatedBehavior.cs#L20
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/ReplicatedEntity/ReplicatedBehavior.cs#L30
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/ReplicatedEntity/ReplicatedBehaviorSystems.cs#L33
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Main/ClientGameLoop.cs#L107
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// VAT A < ¥ Compent Sy stem
void PredictionUpdate()

{
m_SpectatorCamModule.Update();
m_CharacterModule.MovementStart();
m_CharacterModule.MovementResolve();
m_CharacterModule.AbilityStart();
m_CharacterModule.AbilityResolve();

}

FEIR M2

MU PR 38 7T AP R0 A e € I TR R R T LA A G IR TR 07, G SRAS I Ay A L €, VAR R
— I (A AL E o R 55 A A2 MR G T i 75 25 PR BT AN 22, A Du K aed 26 Ik 1) o 3 Aoy B AAORE Al X
S 25 R L AT 2 7 S IR B R, X A IR AME

FH P 5 R R0 2% 7 it A A €EPRZS BT R I 1] SR & A i B[R] 22 A PredictedTime - RenderTime, [ HUTE iR 25 4%
it ZWorldTime - RenderTime. % /4= i Predicted Timels} %I {1 A IHd 3% 1 st
RenderTime(PlayerModuleClient.Samplelnput), FFRIEL 7RSS 8. MRS 3815 BT 3 I B0 H /M2 []
(ProjectileLauncher_Update), 34t ko i s FH 3 AN M2 g ] [ 38 H 8 A €6 (1) il 33 HE AL B
(RaySphereQueryReciever.HandleRequests).

5548 IR TR S8t XA Wi s 35 B A il e AL A (StoreColliderStates) . BEERFE M€ 414
HitCollisionHistory /7% M tamb FEHERT 2 — B R A BAS S . — N E 2/ MRERAE, Rl A A €000 8%
X, AR B A A AR, T RAE A — AN GameObject M BT A, HF HIxAS
GameObject N FREE 1 620, RlEAEHERN & 5817 s R FFE — PR F R R

public class HitCollisionHistory : MonoBehaviour

{
[/ R — MRl HE ) H R
public struct ColliderData

{
/1 FEXS T B R AR AR
public Vector3 localPosition;
public Quaternion localRotation;
public Collider collider;

}

/] FEIZI A E A RR, Z45AColliderDatail il LAE H Rl HETE tH S AL FR
public struct State

{
public int tick;
public Vector3[] bonePositions;
public Quaternion[] boneRotations;
}

/1 A AR

19/23


https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/Player/PlayerModuleClient.cs#L95
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/Character/Behaviours/Abilities/Ability_ProjectileLauncher.cs#L130
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/HitCollision/RaySphereQueryReciever.cs#L249
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/HitCollision/HitCollisionSystems.cs#L170
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Game/Modules/HitCollision/HitCollisionHistory.cs#L13
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[NonSerialized] public ColliderData[] colliders;
// REREAEXT N B & I TransformE4H
[NonSerialized] public TransformAccessArray colliderParents;

// bufferd B HHEN MfItick

[NonSerialized] public int lastTick = -1;

// buffer T EEE R N EH T R
[NonSerialized] public int lastIndex = -1;
// buffer®f B IHE

[NonSerialized] public int bufferSize;

[/ IRIBIE R TR] A

[NonSerialized] public int lastRollbackTick;

// g BN A N AR B B AR AR

[NonSerialized] public State[] buffer;

// g BN A A R e S A

// H—EREA BRI ERRR R A Ot R, TS A (broad phase collision
detection)

[NonSerialized] public float3[] boundsCenterBuffer;

/7 AR I [E) SR ORI i A i % B 1R R A
public int GetStatelIndex(int tick)
{
/] ERZ A
var roolbackTicks = lastTick - tick;
if (roolbackTicks >= bufferSize || tick > lastTick)
roolbackTicks = 9;

// VHETAR
var index = lastIndex - roolbackTicks;
while (index < 9)
index += buffer.Length;
return index;

}

/] BB AL R
public void EnableCollisionForIndex(int index)

{

collidersEnabled = true;

/7 PEEIR A
if (buffer[index].tick == lastRollbackTick)
{

return;

}

// TEREEEHE Layerif] o] 4 & 4 2
for (var i = 0; i < colliders.Length; i++)
{
if(colliders[i].collider.gameObject.layer !=
HitCollisionModule.HitCollisionLayer)
colliders[i].collider.gameObject.layer =
HitCollisionModule.HitCollisionLayer;
}
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lastRollbackTick = buffer[index].tick;

GameDebug.Assert(index >= © & & index < bufferSize, "Rollback index out of
bounds™);

VU V7 RN SR g

for (var i = 0; i < colliders.Length; i++)

{
/7 B X — I 2 A i B AL R
var bonePosition = buffer[index].bonePositions[i];
var boneRotation = buffer[index].boneRotations[i];

/[ THEREAEAE AR

var worldPos = boneRotation * colliders[i].localPosition +
bonePosition;

var worldRot = boneRotation * colliders[i].localRotation;

/] BCE WAL AR

colliders[i].collider.transform.position = worldPos;
colliders[i].collider.transform.rotation = worldRot;
}
}
}
HLiE (Snapshot)

PRI AR S A5 P T A F5 B 4 % 7 i I Entity LA E &5, 2= A P S R 77
SequnceBufferi(NetworkServer.GenerateSnapshot), AR #&FP200K) 7 AT R B 24 Fr G & 7 iy
(NetworkServer.ServerConnection.WriteSnapshot).

FEFGEPRIRHT A T 358 M 5 Z PR B n B AT o4, U an a0 EA0A S 5 N9 THI R IG Bt , R A BRI
PRI HE, TR ARYES8, 85, 825 HRIMAME (WX LEHHE D s /M i AKITE) A — TN A9 1 5 PR
M, THE BB AN S PR B R, SORXAEEEE, BRI EERIE S ARZ0, W UR S
MBS BT i th 488, 85, 825 PRIAKE, N [FIFEME AT HL TS, 4iaiksraskid
S HA) 22 (B B T LA R H IR 91 PRI s

Entity 7 Replicated DataEntity 834 ReplicatedEntity ZH 43 B iX AN S A A Sk Bl INetworkSerializable % F1 ]
APEBE T B F P . RSS2 % 5 I ReplicatedEntityCollectionid 3 [F] 25 I Entity o

/] HEBIXANHAMEntity®R/REntity & HINetworkSerializableH F&x 4l [Fl20 2% ) i
public struct ReplicatedDataEntity : IComponentData

{
public int typeld; // EntityM2k%Alid, H4miEas H 30 HLH
public int id; // Entity id
public int predictingPlayerld; // IEETIIIXNentityMIisid
¥

// EEAEEHEntity
public class ReplicatedEntityCollection : IEntityReferenceSerializer
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https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Networking/NetworkServer.cs#L216
https://github.com/Unity-Technologies/FPSSample/blob/master/Assets/Scripts/Networking/NetworkServer.cs#L745
https://github.com/Unity-Technologies/FPSSample/blob/45b395b2bb83578e58850f11c6533a4ec6cbf74f/Assets/Scripts/Game/Modules/ReplicatedEntity/ReplicatedEntity.cs#L22
https://github.com/Unity-Technologies/FPSSample/blob/45b395b2bb83578e58850f11c6533a4ec6cbf74f/Assets/Scripts/Game/Modules/ReplicatedEntity/ReplicatedEntityCollection.cs#L5
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// FIEEPHIEntity PLACE L) 7 2 [ 0 i 44

public struct ReplicatedData

{
public Entity entity;
public INetworkSerializable[] serializableArray;
public int lastServerUpdate;

/] I EEntity MISZHL T INetworkSerializable 4 1f
public void Register(int entityId, Entity entity, INetworkSerializable[]
serializableArray)
{
/1 BNEY R
if (entityId >= m_replicatedData.Count)

{
var count = entityId - m_replicatedData.Count + 1;
var emptyData = new ReplicatedData();
for (var i = 0; i < count; i++)
{
m_replicatedData.Add(emptyData);
}
}

GameDebug.Assert(m_replicatedData[entityId].entity ==
Entity.Null, "ReplicatedData has entity set:{@}",
m_replicatedData[entityId].entity);

/] AZFERLZFR AR, PRUEZS P S FH IR 55 42 [RI R IR IGURE e B A R e 7 2 AR 2R
networkSerializables.Clear();
networkSerializables.AddRange(serializableArray);

networkSerializables.Sort((pl,p2)=>pl.GetType().Name.CompareTo(p2.GetType().Name))

J

var data = new ReplicatedData

{
entity = entity,
serializableArray = networkSerializables.ToArray()

};

// entityidfE NFIE Fis
m_replicatedData[entityId] = data;

// FEFREntity
public Entity Unregister(int entityId)
{
var entity = m_replicatedData[entityId].entity;
GameDebug.Assert(entity != Entity.Null,"Unregister. ReplicatedData has has
entity set");
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m_replicatedData[entityId] = new ReplicatedData();
return entity;

}

/] WEIRSSRIEE R, BOHEntity RAE
public void ProcessEntityUpdate(int serverTick, int id, ref NetworkReader
reader)

{

var data = m_replicatedData[id];

/1 TR SE B [

GameDebug.Assert(data.lastServerUpdate < serverTick, "Failed to apply
snapshot. Wrong tick order. entityId:{@} snapshot tick:{1} last server tick:{2}",
id, serverTick, data.lastServerUpdate);

data.lastServerUpdate = serverTick;

GameDebug.Assert(data.serializableArray != null, "Failed to apply
snapshot. Serializablearray is null");

foreach (var entry in data.serializableArray)
entry.Deserialize(ref reader, this, serverTick);

m_replicatedData[id] = data;
}

/] FFHMEFEAEntity R R Hdin
public void GenerateEntitySnapshot(int entityId, ref NetworkWriter writer)

{
var data = m_replicatedData[entityId];

GameDebug.Assert(data.serializableArray != null, "Failed to generate
snapshot. Serializablearray is null");

foreach (var entry in data.serializableArray)
entry.Serialize(ref writer, this);

List<ReplicatedData> m_replicatedData = new List<ReplicatedData>(512);

B4

RATUHBSEAIRKKZEI0ME, EAMMURR TSR, WECS, WKFLE, EAIRZYT, Bk AR
RS ORFF 1 v PR KK, AR R R R B AR B, KR ARG A . SRR 2L, ety i
FlJobSystemi it fE, ECSHIVEARS RIREL, LARbug(C&fE 3 Ty it in) & @, Aidix AT B A ERFEEIT K
T, HREICEN C2RAR T ASERCR, MRS R RGBS EEE RSN AR R . HATRZ EIEBCH 4
KA SR, Ay BIR0R SCE RE AR EE A 52 S X AN H A9 AR — 2535 Bl
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