





USRS

P4 WG EEE SE 51. FEatHELe
E& . FEARY

U RRAE . N BGHIB EE ik FR 2 ]

AR E]: 2020-02-01

ISBN: 9787115518071

FRALFITAT  ARBL 5T



A

fe 2

ot

ARA5E AR TR 5| ZE ) JE A R AN A R,
FreE S E BRI R E R AR, 210K
ST KB ARG

AH 1, TR MG BRI .. 2
I35, Ak G R, 5 BN 5] B gy 4
dr . JRERAMAN . BUEA . BUEE. SIEIA
. MAREFFAM . NRAG. HIRERE. 58K
M, REH, SHEEFAMLODEI AR, A
FoARA 75 B % 5| AR R 20 DR

AAE G A — € BRI R SRl N 250 5 H AR ZE
KRG I 5| 2 R BN 5] B R HOR T8 [ 12



ETE

EITMV A, 5L F iR, Al Reiis]—
SEEXE T E [ QT 1 o X T AN R IR AR P 51 ok
Ui, AR AT e 2 A O 32 B 58 TAE = 4R F B g
BUIR, SRR GRS UG FERE T, HiaEs
PR LLLE R . HIX AR 7 24 it EIE
R ? Br 7 IRATWIRE BRI B2 56, k5] %it
AT A AR, BRI AR TRk 51 2 1 A2 K 5
B AT R R o AT REARAEA R IR . L2
T PPRR Und ty 51 BEAE RV BRI, RO 2 3 Xk
REFP GO T XA G T AR B B TR

MEAETE A BEOR UG, I RIEH 2 if 4. Jdl]
AT T EEEACPUIY - AR HIE T, AR
FRANE RGO RGUR A TR a5k . RO
AT EA XA AR R 51 2, 22 JUE Bl X &
e Bl B TR s xR K H E T R 51 22 2 BAAON,
— R R G S LLERYE . Z APy Hbw, (B
e % LT, AFSRELRESAT AR R R, FE



TR~ =W R SEAREU RS, 5 A
X1 Mk B BA R Ut S A2 IXEE ) o H LR R xR 5

%, MUFERERE, BFELWVRARANR. IRFH
LR B e b 1 R 5| I RN, SRR Al AT 4%
NIZFEFAREE B, 1A I R — S RE 3] e W e 114 20
H o BAME, M T B A i kol 1) & e AR

L

HWAESERTIMA RS IS, 5 HILE, 254
E I 3k 51 B R A AR Ja AR B T 1) md U
Ko 3 BRI R A A I LU 5 4 ke 2 DL A
TR, BEESIEEXE DUR B A 25, Unity IR
RS s /AT e =N A i )52 %) PR (EN S i 2 ¥ N4
FHIBARNA W 7 ERBR, BT B
7 AR TR &I KES 6 00 N R BeSEss, XHErER)
U AR AR

A NN, BOAEAE A 3E A ek ol 25, 1 el
XK G| ZE ) R AN SEEN T HROR K AR 8, AiE
e BB AN SN,  — 7 T B8 A A8 F A B A0 N T
F— 7 1H AT CLEE XTI H IR 75 K £ 8 Rlie Xk | 22 1)
ige. IrH-Epic GamesXI# a5 WA, L2t
Unreal EnginefJJEAHYS, Mgl T ADINH KA. T #
ﬁﬁﬁ%%@%ﬂi%ﬂ%&ﬁ%ﬁﬁﬁ$%ﬁﬁ%
L

EFHABAREN T, ERKEAR, FHRIT RN R
] DLNE S & —Lefig xR s, i AUE R &R
GANKE APT CINEE. &%) ; tha]Plsg>]—ik



B, XA TG M2y g Rkl
%, BN ANEARRFEATTE. 8T 05 EHERFR
Meedy, 2RI T ADENARETE, P45
BB WG| B O, e T XA R R
o ALEINA KERZRE], 15 FFHEh e —8T)
Rean A LI — BRI R G rh . UGS A
BEREE AT, BAldeiadT — MiXEETRoRG], FEZE
LSLYL B, B — s, HEEMES T
Ex, WIFRFEERAN, WOREZ.

H-Zhi& (Milo Yip)
M T TAE =R O ORI



SEARFRIZH

Wk 515 ﬁﬁfl%ﬁ%+%LL,ﬁ$ﬁlf
THEIN M EFIRFLL A TR, A ARG A R
S i R AB AT R o IW%%ﬁﬂtiﬁﬁ@% il
In LM E G I ST KA, 5IRR A R A
&b, FEE N EOEEAANZE L. 2 2Rk
SIEIRMT TR, A B2 R ARAE H 5
(1], IXWILEIR 2 4852 2] 5 B R NS 1538 AN AT A

A E PR R 5 R HIME S &, Ed gl
) 5| ZEARRS 7R BRI AT 5 ZE P B N R . B AR
AL H AT b R AR T R, YRR
HeAY I 5 B HT B 284 ﬁ%?ﬁmﬁ% B RA IR
KB WA R 12, AR ERAR 5| 2500 P9 T
%Wﬁ@ﬁﬂﬁ%%%méﬁﬁﬁﬁo



WA, B A LLE W 7R R Al fE 5| 2
I ASRAR AN R, AT DL s Rt i A i A i 2% H
bre — NGNS 4, ANz A, A4
TR/ 4

ZNS ISR

ARPBWIRZ B2 # K HUnreal Engine, {HiRAR
fE#Unreal Engine>Riffff. APECE I ZERARIE HE
ANB10%H)HE /7208 T Unreal Engine, K7W 2
I I — o s 2R F LA ) 2R A R S o A
BT e B A A R AR | 2R DL Rk 1 2R
R4y, LRI N RR 5 B — AN SR AR . JE
“EEIET BT, D B Lk 9 R A
BRb, IXUCRC)E R R | A, BRI
RN GURGERR G| 2R AT B ) “VaamE” , NIRRT
S| ZE ST A . JE YA E R TR AR 47 1 PR P
AR ECER B 5| 2 /EVSEngine, EE LSRR TAE
HH ) — e R B R = A DA B R, BEE RS B
SR IR, XA g1 EEWL e E I 2R

ARAFEHE 71002247, AT R ] 1)
A, bl [ S E A 4 ARSI, M
Fo i 7RIS . e i RAR H IR R A AN
W, BNz EEH CELIEAT. RN AEEAE L
2], A SRR E S SLIUH BN R L A
—HBZROIRAE, RIME RN K5I RN, i
REHRXTTHP) L, BRI E%E—F.



ABIRI NG R . 321 k5] 2
FeahZEty, —I138E, HEFEENFUWT.

51T I3 B AL GEROR B ASFE A 233 3k 5
B, T R ARSI 2, TR
AN GIEETT R B A P — 2 5| BT i) i

F2EAN GGG By, DUE S S B
B SRR R IR

HIFA N LR R A, ARG £
MRS, NWAEHESNEEEFE RN

AT G P IR A, B
2. BAAI. BERAREM, XEEHIRAERA KM E =
JilE, # e TSI .

FOES AP E, KRN B
72, 1M R A A L 5] 2 A R A SR ARG AN
ThRe, Fhen th RAREIRR AL

FOFE UM S| BRI AR, 51 B AFAEIR
Z RS E B BUME. BUABHIR, A R0hIR
WEANTERA L ER.

FTEN AN HIEFESE . ASERE 63 R
FOAPATIRAEAE, A RO e M A% — KR
BT st AR B — N T I . RIS
1] SIRA [R] A Han ./ i L e e 1) 5 B



BN A EF IR ARG, a4
RTTI. JEMEABE R RS SEH]. A E. whE
(clone) . JBMESUIRBE . ZEKELNHT
Unreal Engine 41 SHLEI. 5 RKEIXNT R ARG 2E—
I 1) 5 EEAANT] D

 SRORAMRR| IR I, SRS A Y
BRI, IV AL LR R

FHI0FEN A5 TR — A RA T
ST E B T AR 5 A G IR AR B . 2
IR A T A N A G BT S N T,
A BT A TR R AL

FUE Y S, QAHE Y 5 AL
IR RGBT R AR o 1% B fa] B A RIS 5 BR

’éﬁ12%41\27&ﬁufﬁf%ﬁ~4\mx§%§@%ﬁ%)\>’9%I’%ff%
RHTER SR, RIS I i FE G .

1S YHELODSCAR, A AE U A A= AL U LOD A
NAERR] G B R AT TE S, [ 4RAE 5] 2 an TN
NFISEELHTE o

DA I AR — LR O N 2, AL R AR
ZH . TERPOR . 22 DL HAR NG, KA
(s BIRB G SLE F2: MBHR) Ho

NY I

Akt



AR AR 5 2 A SR T2 393, i HL 3 X%
B RFR R 2, RO NeeemtEs—
R AR, ks 28 T SeB e n) TR, A
A8 NAG AR TS 7~ 1) A A AR S5, v F 5
BRI AEE D NN RS TR R, T35
T _EHI R S| A2 MR, EAEREIE
TR R B e X RE B2 )E, FFA
FHE AL S BN ZH AT A, Nz
N fis e 51 3 o AS EAETRAN H AT L 5] 2R A A
REZAL, RE RN L T A S TR

H AT E A B 05268 0 12w A N#RIR D,
ARPRA T A RIFR RIS, FHIRA SR
SIEZER N BT R 51 ZE R AR T 2b o B2 N VR
BRI TR FR AL BLRERS BRI SETT 51 2 TF
RAETT o BIMEIRAE A L5 2, @ A s, tHEe
% B G M PR AR G | SEATL A, S P A L A X 5] 22 I
%EM%ﬁﬁi,EN%ﬁﬁﬂﬁﬁﬂﬁ%%%%%

EEE

ARPEREE AL FERECH ., HURE . 3DWIE.
BT T DL N 2 2R i b i, S R A 5 i —
LN PR AR OR X LA R AE o AR ARG — 7€ HU 3D RX,
HFRES, A IReBEZA3DG I R HH T, A
P AR & A IR AT 2



A A AR 3 LEBOHE B RVR s s VEA TR, 1ixd
TR R A I BERL/ I — L8 iy B BE R ) R0 R
s AT S AR B FATB I, S 5

-
LRSI A T, e

o RIS BRI HA SR AR H

o TRRRFIIFR GBI FEARRE;

o IRAF R B R T B 5T A R0

o WA PLTTRERGIZENRE], FTEL T K
PR G N R AR .

BRSO

AKFARER] PLNRED X (www. epubit. com) T
ﬁ,%ﬁﬁﬁﬁ%MEﬁ%ﬁﬁﬁ%ﬁ%ﬁ@%%%
BIFEFT

((Eaup

FERE, Wik ol R TN, HMREFTHEN
Wit MR TB AR, BhES5 7 (UK
i) (At FE) (oRza|l——raia
XBOXONE) { =iEk) (Lucky Night VR) ZE¥ExkIi H
. FENTTHERGIZ K TIE, SBHREEHA
5 E WfMay 5| Z2FIAGE 5| 28, B L Unreal
Engine.



Frgs

TR B ZE T N EEATR . N T EIEAR
i, B TR Z R AE S N RIS Ta], A fRATT B P
MSCFF, FAARETE A TR EAE . B A RS L
@%E%ﬁﬁﬁﬁyﬁﬁﬁﬁﬁm~ﬁﬁﬁﬂﬁﬁT
JG o

U SE AN PR, RN EEDIE . £
| Z SN o7 SN o | /N s N L DN 2 -
o3 RIMEATH e M SCRF, FURE D 0o 3.

JRGHE . JAZE . HouwbdE AT 1 35 B GG A5 JF:
BA BRSNS, BAMIIRSS T, A= TR
AR o JEAS BE PR IEXS 13, 5. 271 FR S

AP S .. B 7T XAR, BH®RER
XTI FE AU, WAFRMEFEIK. BT /KGR
JER, Fh—EFEREe A e h, EBEIRIER L
MR ARIEY . AR 79134054@qq. comBk 3K



GRS SR

AKFEHFEDHXH M, X
(https://www. epubit. com/) NEIRALIH R EIEM 5
AR5 .

Fic & 5L
A AHEE IR B A SR B YRR .

ERG U ERCE TR, B AR DAL XA U
FL , BeE NI, &%ﬁﬁﬁﬁ%w
. VER, NRIEWREE N, Z5%1E x4 A
RPN, FORF NSRS EAT Bk

AR EEEN, A ERLGHARCE R, IHEA
DX A5 T T A LRI R A ) DA 4

L SRR



TR A2 3RS Je K55 IR DR 5 Y 2 O HE I
M, (AME S S ARAEBLIE . UG A I I 830 i 4
HAT, FIBATRTHE B

HIERIERN, IBE RPN, LM
W, BEAARPImE, Ry PR, MABR(E
B Fal “9RAC” fRIET (R ED o ABRIEE
M2 20 IR R IEAT HAZ, A2,
R R 7 2 AL XA 100/ 73« B W AR DAL X
ST RN .

AT R
FATTHIER 2 HB 48 /£ contact@epubit. com. cn.
W RS A G AT A B8 0] BRI, 1B IS KRS

HAT, BRSSP E AR 544, PLEHATE
e A S S 7



R EE MR ET . FHI B E S S
B8 FORERELE, TR EIERAT; A
R B R B 0T DA 2 SR 20 4 X A e A8 1A
(EEEV7 nlwww. epubit. com/
selfpublish/submissionBlH]) .

INRIEFIAE AR U B b AR L T S
fﬁ%ﬁﬁ@ﬁ%%ﬁ@@%,&ﬁuEM#ﬁﬁ
170

AN RAGAE W R I B0 e 2D A X HE il P S ) 2%
P hcAT Dy, AR B e i elEk o N A B AR
AL, RS R AT N R BER R B 25 3
e AR AEE W I ORY, 2 AT
BN IRIA MMER N B RIB) ) 228

KT XA RS B

“SEDAEIX 7 N R E AR E T IT &MY B
FEIX, BT HRORS i TTHAR B AR 20 2 2] 7= il
AEFEFH RO RS . TP A IX A7 T201558
H, #ERERMITEARE BB, PSR
AR B . B2 TEEE U n 7P A X E W
https://www. epubit. com,

“FRU AR 5% A X G ] DA SR HE A
G en LTV B A S hi, G N B IS H H Wi A3 30
TR EALE S R RATE g AR FBN,  AH G K4S
FES I _EEPA F 8 B IL0GO . 7 232 45 () H i 40 ek



;&jﬂkﬁﬁﬁﬁ\ REHE. AT, MH, Firdm . PZEHOR

~J o

A X

W k55 =



1
5| ZE 1) 4y

%ﬁ%@%%ﬁﬁé?ﬂﬁ%ﬁ%ﬁﬁﬁwki
WARME =S Wi UIE 28 . R3] —E SRt T ek 5| 25



RIRTT,  SVEN 5] 38 F R e 25 Bk



L1 A2kl %

f a2 iRk 51 %7 H S AR MES Y WIRA Y € o
FEAR 22 I X I B2 AR v, BRATT 2 W 380 6 T Xk 51 28 1 g
5o WWNIIRFRG SRS, P AR S TRk 5] 2 1
D57« ERRIUZE R, i X% R s, i
377 THI ) o JRORE P2 AR, e s B Y 30 S TG 5,
JZ 5 3% 51 22l m] RERGE K

GEMF L 5E o

ik | e — Y 2% 5 I 10 v gm i v LT R
A — ey QS i G N H TR A% O 21 A5
X UL 2 27 N i Xk v T TR At e 5 i X AT S A L
H, HHMET LR TS A 2 A Pid 5 H i
AT A ME UG ORI 0F x% 5 28 3 HF 2 Pl
YE~F 4, UiLinux. Mac OS X. Windows. JiEXk 5|24l
eiEge B (R “yEYea” , & 4 91 M =4k
1G53 | P g 38, Rt R4, &R 2.
3107 NS e SN == Y ) T TR N NG I 30 2 B SN - R
DL Sy s 8 B | 2K



MR Lk e X, ERZ NER, ksl BE7 5
RZ CAKNFEMIFARGER, MRHRTFIL, CPU. B
e Bk EREEEGE AN R, FAL R g
B OB — Ml 1

N EEE Game Engine Architecture (H X
P (ERGI 2D D £EAUR:

I, AR AN L 5| B 2 [B] B 4 2R A AR R Y
— L B SOE A TS R 4, — eV S
. E—FUER A, EAAMETTEERE S AR U
il — RgkE (Ore) 5 7B 57— ZExkH, 1EYg]2&n]
e Rt 2 Hig M B B TRE, “gRE” W EESE
Ao AR 2o . A TAE =] BL5E L H R 70 UiF
AN 2, XA HERR M, TR Y BE S T AR T T
B, XWANHMRE XS FER.

OLF- 3 W I 5 L AW TR 25 51 % —
FE S, BIRKFAERFIEAT A ik 51 28, ZRXEH]
= E IR ERE R A= te 507 At e

IHE % .

BRBEIRATZE B [F 20 20804FEA, AW FH L&
HREWFCH X GEALEEY [ 1 (a) 11
AT, IAAERNTEI K7 —HKFCH R CER Y [
K11 (b) ] o WM FTENEZIFHEE? B, X
PRI AR E B R o, e — Nk A A ARG
SR k2, AP DLERFERY) . MR, tF
ANFE, HEAFR, EHEAFR, KEAF------ {E %) F 3



Rl ThRe, HE AT =R o B ] — L I G
117 XA AR AR G il i R A AR PR3 PR AR E 4, H A Xk
e R OREWRARE K, BB AR e I MRy
RGP RRWIAZ D DI RESE R tH R, SR S8 T R IX A
i AR NAEH -

(a)



(b)
K11 BRYGEREY 5 (K5 JxkmEm

Ja A, 8 e ik P il R T A Vi, RIS ol U R

Fag e, A NEFF & BT A8 I xk 20 B2 5L )
(I 1. 27D s

1.2 (LLEER) ki



BRI AR AR AR P ACHD REVE Y 2D3h H . 3R & .
Ab B R bR g A 1 A B N, H TSk A T B RY ke
Ko BINILEATRBERZ 2 NBEM, X E R FE T fE
i KoK & [F] BF2DZN) 1],  RE A% 1L I 2 3 57 BIVES 3 XK
PIoR-R, BEWSIEAT i S5 M-FAEA AL, H 2 EE
WL LIS AT EA R BT, LLanPS1IAIPC, W] & A
)3 RRAEAR AR AN AS 211X L

HEHF KR, RSkt 7 —#& (DooMy (i
A (CBOREE LY O PdERk CGnE1L 3R, XRE
FA2PC (DOSAES) Yk S — 1 BFEM . X KPR
i%w@ﬁ,tﬁ%%ﬁ%ﬁﬁﬁﬁﬁMWﬁ“k

E1.3  (DOOMY JiExk

R NG 73D (QUAKEY , 1ff HSZHF
M B KSR R, ANITHREER 7. 2FFk
L I ANATTH CQUAKE Y FIARHRD S 4E T 8T B 5 o % %
—— {Counter-Strike) , L& Z M/ BEHICS,



(QUAKE) RIS, V& 3R PP A S R 4R BT I HoAh
ViR

WS e, HX T (BRI SkRid, #R
AR ER 7 (R Sy BLBR ) ACAD HL S Al o2 e 5 FO K
518, A EREARBA A dHE, aetE AR K,
IR Z N AL B, LS A R L 1. HR
S5 FACHS WA, el 7 i AT R Ty . At
ANE D S il il e 1 e T 5, T H eI ARSI
RERE N, HmERERrEmeEttt, iR R
A S B AR R 2 0T R IR S i SR AT R, A5 R A
(B 44 T AR B] i EL e s Ago PE ANV o 1K L7 —
S ] L 3 %K 5| A B

BAT R 2 B bl = v bR 5 B e 2 A
NDHHEA H BB ER, S oarl A=,
R JETBATH CRITER, 1M 5] 228 50 K LA K&
QZ%%Eﬁﬁ,ﬁ%H%%ﬁﬁ%%ﬁE%X%
E .



1.2 BEERATINRE 5] 2

R G A el 2R A 51 %

M-E T I TG, B AN T 9 F i 3l o
M . IR RN, W R4 H T
a9, BN RIS, (B E R L 5] AR
WA BEHTT R R, DMETF s, 1 HEA G
4 R S S B S 51 g N AR A 1) £ 2% 1
B, DR S A0S ST AB T T B . (AR B IE G
SLRIVAL 17 5 A K L3

g Mk g B E D, N2 AR G| B R AL A
o, PTUMRZRINE R = H I A9 %, M JLF&—
AF AT RE A B O 52, WiEEN EE
&)« BARY (hidth) « BHRSER) (SRLexk) . HHA
o 1) 5 B AR 75 ZEANWEAS,  PAORAUEER _E I ACH) &
J&, 5 WV 5 R Xk 5] B 28 TE 2 K

EE N B2 BOR B = B4~ 44K, Gamebryo Al
Ogre R F-HIM K5 2, Gamebryoi& H 15 & 2 BT



5128, Ogre& S w2 MAERNNL 512, s, Bx
TR A E AR ZEZ A, Rl ik
TEbgl 2, BN EELW, 1E3DIERR T Rk
£ EAAR B W, FHlvwm H Unity, PCm H Unreal
Engine. X452 A A F DIAF 45 € S8 il vk ol 25,
ENTFE IR, WAL, AL XOGH 5| 2540
1. 4Fh 7o

1.4 IS4 RO 5] 4

x| EE LT T, WA NKFEEE. A
B 5] % 5 2o W H 31 4e 7 e ?

LS ] A R 2 5. WERARI A
L7y, WRMEXTRAL, Sa MK liiFk, Aais
BB SR EL; BRI H I 18] 5%, ZIF R i
RS 5 BN AT 1 51 R KA AR, BB A=
5 2 HoAt R b S BT AR, B A AN G A AR T i 5
NI



1.3 5EERIEXK

X B IFA BRG] BRI R R, malt eIt
K| ZE S — 8 BEARFE Tk . H ARk v xk ol 22 1Y
N, B B/ H AR o I 1A) @, % 4 1 AR 5 | ZE R
R FEIF 3R — R —AEAR K BRI . X Tk Mk ok
W, mE&HEMRMEEER, ek 2 Bire A
LBk SS . xR B AR, Sl iRt A
Dige. mlb gl Z 2 anth, and—@diExk ol %A X
PEAT AT B AE i, RE AN . B
R 5 ZE RN — A2 Mg ZEH R A G, I
A AR ME PR AR R R JZE A . itiZEUnreal EnginelX#f
Rl ZEWEEE O (BLREY)Y REMNH. H
A, REPo|ZANTEHE, S iE5MWIEERE, H
7] A B SR — B[R] A

{EL & [ Sh il 3R 51 2 0T R 0 E T B, ik
SIBERAR I AT e A E T E, SRR
E S RIZ D HE B i W B R o TR 5| ZE R T R A



HHEFF S TIE T 5 BRI A, A= I AR A
PRI 512 H SR e —HR

AR H AT IE, AR 5] 5 2 HE 9 T 2 LA
NLRESR I E IR )T RESRA -

o EEHTAIRBNIIRE . P BRI EE

. ;'_IL‘éf‘éﬁﬁﬁifﬂﬁ?ﬂi&ﬁ%ﬁﬂE‘J%%ﬂP%ﬁE%E‘J
R

o WEBRERE——HIUEN, A m I 51 AR 2
EEXT I RRAS B

SUEETT R 30 H v i BEAR 5 B B Ul VF 22 i 4k
WHTEW G b RE4ET &, BAag 1%
#y, AT LUl R = A Al i 3R (AN R I SCFF . A
B, GIZERRN Gt K AT REE iy Xk 5 22 1 SR AR 58
o AR B 51 B, S E] kG| 2T PR 55 2 AN ]
AL R o

NI, BRARAIILSCAE AR — RS, K9l
BN T — IR AR, s AR AN B i R A2 N R
AR (XBERARIBEREARANGBE . EEER T Wit
WAk EE 1. HIE, EHEE ANPNMEE R AR .
4h Unreal Engine 5 & i 15 b 3 % B9, Unreal
Engine 37 & LLECHCIIIF AR 51 25, R & H KBk
MR A 12 . Unreal Enginef & A J7RASFH T 5%
K512, EANMT &N RIS KAR 25T R Z g
#Unreal Engine 3, MEWHTH K ANRZIIGEE £



S, IR NBEfE#8Unreal Engine 3 (X B AR A
=) .

Fir LABE AR 5] 28 () TF R A AF AR R . {H o 4
XF, Unityf&ay Moo 7 AR, A% A it sl 1
AR 22 R AN ANEU ) 21

PWHUnity Z FITEA W, BEIESZIL T 9] 2R
HAIE4b. HEERZ, 2 NENEH KIEE, 4
2T IR N B RS a8, X LS A — AN ER
o, BIfEa NEaEd bR 2 N—iEH kK512, Hiff
N IX 2 O EENE ? Unity H O % A fE IR 137
%o ILAEVR L] DLAE X 2% b 36 2T Aa] AR 2L i N 25
Lt an AR 2= Hu 2 MRS A . KU 7 M BRI . I A B) ) 5
( Inverse Kinematics, 1K) + # & . FBE%4E
7y, R RERRRR. AL NEE. B s, ok
sMIRIE . BOFE. Unity Rt EREAL IR, K
ot KB DR e tHE S ) N T BB 52y, 8
H 3R m B EIR, HAREWAAEIRA.

Unity I H I Lo 2 7 BB 5 3RS R, B
IR, e gAY, B KRR, feseiEid s
NIRRT, 30— o0& B 1H B Rk 51 250
HHVE TS . A RE 1At A G Unreal Engine, &R
HEXRPRIEEILE A — T FLBEL, HE PR
T PIEARAEHE . Unity o KRIHOTE TP/, B
A NE R LA E e #|TEe, XiEiHUnreal Engine /g
AT TR S 2 NSE Y, NE EHH



Z M DIRESETE, VR 2 ] RUR] U MO /e BTG R | 48 2R
BRI R, XL ERARX W E TR,



A, BEMLE —PIhRemKrsDgI %, A
s RAARE LAEAE, BIERET) 2%, B[R] H B A



W ERXANEGHIFFIREAR, R R FH RIS S
S ZE 188 T8 12 LA A2 & T 1 &% T 75 oK . AT
KGR E RE AR T LT, 5| ZEPEEsGEE
I RemE L, DL R FE BB H R 4 sk dm e o,
AT — 7 N AR 2 ARSIt . 8T, AR
TEA PR, SEEEXECLHE RS . FRATE AR X Bia H 5 —
W, TRV TT A R AT .



2.1 JrRgmiE

WE IR ETFaa i e dm e, HICEIEFEES TH, CH
CHe TP A AR 5 2 ik

TR AR S PR AT LAy i 12 A 4 72 A iy 2
SIZEAE. IR, "EATTPI L IA] I I A A S
2B M

Wit AR IZ BTV e 8 5 70 BT R IR R 1 S 475 A
ik, EOUEMH AR R R AN, Al ik
R A&, A sl 2518 A A 2ds, AT
A IAR XA R B E NICEA s . 2T B R
WoR, FEAAALEL, B anT A s, YIARSIE
SO, P OZ T R H SR AR ROy, X I Xk
SIEERAET . P DL il k32 48 01 5T I R A% O Bedk U7 T
RIS, ek 51 22 ST = TH A AR EE .

ANFTRESAEEN . “REARARMERE 1t 2 A1E

A, AP AT LLELAR Dy, AT R — P Ea5hf
TRIAE g BRIR N BIRE 1, TRk 5] Bl M i% Be



mIG Bk, BT EAM, AT UARLE? 7
e, Bk, R EARGEFEHTI R 5] 2 2 50K

&% 27 B3 K A AU 1) i xR 0Z B Oy FE Al ), EAR 5
B — PR IS B g R R, H IR
X% N A U AR T R S, A N — AT
Ao FTPf o KAz, S B INER NG, X FLE AR 481
ODFE 52 53D T ZEAD I BL IR RS % EE

i XOZ A U R R RIS, 2 5E 5 90 £ 7Y
YRR, AN B T 3 TR SR AR F 2 AR RV DR )
2, BT A3 A SR A5 Y Ry AR B



2.2 G| R H K

HLAE B RE 51 58 EE S8 52 1 s 5| 8 B i RE
WEE ORI 2, FEolE. M55, AT
2. B . NTERESI . WBEI R LS
i 2 4 A%

e X% 1 TH] B 1B B s s iR AN HTEEK, B LR TR
S EE S R A A, HL AR S B D 5 O T 3R S i B
1o AR —A 5l ZEF R g T, 203X
A5 EE R T He e ELBGR I .

AR DA S e B oA B, 1R 25 %iE
L5 =5 BOREBOE AR SEBUAH AR (1) Ty e .

(1) BESIE—— RN “Fa 7 Bk, &
5125k & L5 B SEBUT RON L, R EIE 91 e
RETG I RATHS A 5858 o O T 3K 381 B B ) ) T 2080 SR A1 i
PRI TIRE R 22, WA 51 25 i ANAT D



(2) FEEL|E——r™nim S &2 WA
FMOD. P J v PAAEACE R B X2 7h, FMODIE AL F5 KK =
R AR S IR RS B T AR

(3) M2% 5| ZE——HEi 1M 2% 5| IR H — B 5%
AR R R T, BE R B 5 & & R i R IR 4% 25 2K
B, JFHETEANT K. BEMFREFERY, ©E2
PlUnreal EnginefE NMZS 51 ZELbEy, BEn] H T2
i, WA PLSERFN i, AN E R HidE S
“H 1R ITHERR .

(4) A 5] 2 ——IX BLFT 150 ) AVAS 2 T i) 97 XK 5
KB H ), T RLEiR B2, AT RLe i) s A
(BEESH3) (WE2. 1D s fEHBAS HIRZ
AR RN, &G ZEN (LOEmR2) (LK
2.2) , #& (ExrlEi) (WE2.3) , xr Ll
H R BIASSE AT . W R A B RN T i i 2 2
%%ﬁﬁé,ﬁ%%§<%ﬁ%¢%ﬁ%ﬁ»ﬁ$



B2, 1 CBESS 83D T 3k

2.2 (20 2enl2) Ji Ak m



2.3 CEIZCRUEEY IR

(5) B (GUDD) —adgE sk, 3
SETE R R B EAZ R 2D %R . UL A] DL 15 1R
12, ANE/NFUL, ©WE 2R &5 5 214 R
7 ML FLEB AN 44 UT 5] #& & ScaleForms

(6) NT# g5 #E ——~"Unreal Engine NHA B
CEERRINAL, FFHZW BT Unityt A L TIAL
i, FILARIRE)E M SE . X B — S S TR AT Y
B, n (RN LR e e ZHREAEY (Ui xkgm e
FRINTREREFIR) kT KPR N TR RE) 5.

(7) W3 5] ZE—— 2 B0 X &A% 30 A2 Wil AT
NiRzEaD . flbfE. Sretaill. ARl <E D ae, md
FH AR AT B SEym A . AARSE D ae ) AR X e 2b o IRAE
M A Physx. Havok. Bullet= K##5|% (Physx
MBullet P 1O , Wi BET L 5 )5
2, W] (IR S ZH &Y (xR K



P R ECE SR ) (SN A I R
BR) FEEA.



2.3 ik G| g AR I ZH Al

LRI ¥k cAERARTbas T S N VAR R VT
Ay RN RS B AR AR NI TR A . R T
HRHEUSN, GRS AT AW ez B
KRt as NS Re AR a5 o 51 BB a8 AN AT DA 5 %
TR, AN TR AN EE B MR . R R 5] 2
s, mtEar i WAETERE . FTRAIHEE LA
S FRAS K AT ZFE TN HE -

P LAUnityAflUnreal Engine N, %1 H —L8I)
ReZmiE I AL, FR A — 2P AR

(1) pgiiEas, Mot BUEAYIE. SR, &
GBS (K2 4) .



K2.4 Imdmbiaas

(2) WLFHrgiEss, TOoTHlES MR (LA
2.5)



2.5 R Gn HE

(3) AR as, fuorl A g (&
2.6) o



K2. 6 FEBIN 2

(4) Zhmgmigas, MoTgmiEshmIIae, Al LAl
I RGZ R A (2.7



K2.7 hH ZbE 2

)5 (5) MEigmiEay, MotmEsE AR (K



K2.8 M idmiEes

(6) THIREHLES, T E B SMEE (L
K2.9) ,



2.9 BRIFE A

EH R 2B %] 7 UnityflUnreal Enginef]—
E HomiEes. YT HFMS, @iﬁ(f‘ﬁ%%U‘nitYﬁﬁ
PIAE e B, 22 18] B xR R AR B Fh w4 -

( )
/N

FE RORJLTTHR,  JRATTHRE [T s 3k 51 28 fe
i RN IR o X IR LA BB 00
9K, B4R LR AT L ) 2B ER, A
X FHARFAFE A




2.4 v

Heeg vl DLl 2 5l B RIaR B, e iR 2 A = i e
Ko AMEJT R 51 B 5 ZERCEA R, i HJF iy sRIZ 5
W2, PrffiREARE R 7R SEEEMRHI P
AWRE— (EEHF) (EMEAED) (MR 5HH
Ziit) o R AW DHBIX SRR 23 1R i, (HAEfliE
P N I AE I 3R 51 B g N2 T )L, RedtiR SO &
TR B ARAE W 8 A 3 ST H R N B2 KB IBE A
ARG 3 B B2 H%L, K2R O ARE AV
R, JFHOCL s ER EN, a3 EH el
Heroa 2.

TN AR K R ER o B A A R e Sk Y
Bl o g B ey 2. ME R Z &
AR I, AR IFALE Mo T A1 H A 2 AT
T ER AN . smAE (3DE Al B
S RIT R XA,

1. =



e (AR E) 2 EA K/ (magnitude) H
TR . XA BT S 24 vh 45 3 R4
I E RS T RR2D. 3D. 4D EHIE X, FRE A A
& . W, 3DMERTT LR R— NI, WHA]
LR TR — o

IR L T A B L[R]3 S5 DL RO L 3
Wi E SRR IR, FEKE. SR,
Al . [ E LA FEIIE . R RESE

2. FERE

R E R E S, e —"MEH
e 7 A AR . X E L AR B A kU, R
SET]REAA SedE DL, AR R R, 51 R H
Tg%m@ﬁ%ﬁpwﬁ@oi%ﬁﬁ%ﬁ%ﬁﬁﬁ
T T BE .

AR BUEEE 1RSSR R ) SR, B AR
MRHULESE . FERERVIE . R E . BALERE. T
B PRE AR REFE AR FE AR SR . R R A )
FHIRE. [ E AR FEAE SR (AN RIS 15 21 1 25 R B A —
FED L SRR, R SR ER KRR,

3. Ut

KW, &% 7 ARSI T8 e XL
PO R, ALY o, DY oosomyidi, DYoo 3t



PE DYICHR) KR XSy, MRAINAAER EARH
womasl.

4. JUATE

518 o 1 LA A2 A 5 P R 3 A S R 22 A
gﬂg%&ﬂ%ﬂ‘ﬁﬁﬁﬁ%% o T WU AR BA 2 H b T 53X
N

PATTREZFF RN HE . e, & |/, =
. I P, Bk LT RIS AT
i 2 FH 2 e AT 1] A ARl L B s 2 e AT
2 o

5. BRFHi A

Kk A AN AL BRI Fi [ AT 4 R R, B fE RS
ke X, 2Z&LLAl= (Roll) 4 =
(Pitch) . hm=E (Yaw) 1ENIEFEHTE RN A E,
AR T e 15 B &5 RN —Fm, —caE Wi
ie ¥ W ., 4> A N Roll—Pitch—Yaw Al
Yaw—Pitch—Roll. APECER I ZEF RHI 25—
e MY o

VL R TR A . FEREL DY oCHZ R A
HEHRFR . APECESIEPREHERRW .

(1) 739lst z B x B, v BliefsAngleZ.
AngleX. AngleY ffj &2 i) 0 [ AN A4 4 BRI A9 AR B —



B

Matrix(z Axis, AngleZ) * Matrix(x Axis, AngleX) * Matrix(y
Axis, AngleY) = Matrix(Roll AngleZ, Pitch AngleX, Yaw AngleY)

(2) mAlse z By x By BhiE¥ AngleZ.
An%leX\ AngleY F1 B ) VY FoHOR A4 2 R v A1 B DU T K

Quaternion(z Axis, AngleZ) * Quaternion (x Axis, AngleX) *
Quaternion (y Axis, AngleY) = Quaternion(Roll AngleZ,
Pitch AngleX, Yaw AngleY)

(3) BRI UY 76 EOR o B ) #e e Fh AN — g vl
W, HI 42 A AngleZ . AngleY W VEHH & [-7n, n],
AngleXWJVE 2 - /2, =/2]. BT NHARIXFE,
X AL Z iR, 1 URE A UE 2.



2.5 75 [E] AR H

& R ORA4A3D 5| B v () B EL A oy —— =5 [A] AL 4k,
KWV 2 L H AR AN E R T

2.5.1 MIRZ&R

3DALFR B A HH— A A3 IEAZ I T R S .
gireil, XANBPRR FMEM P v #R LA IR
SRR RS (AR SEAE) .

K5 LR e F AR JR, BFH—
e g| B A A FALR R (L2, 10R1E2. 11) , Frbd
MITE— 51 R ARG, BT RINIEHE A B
AT . A—wdEE g » B, HEAA AR
AR EBAI3ANFF 7 A E AT Lo



K2.10 A B|E AL kr & MlUnreal Engine (AL FR &

LT AT AhR

2. 11 A FHebr 204G FALVE R

— W CHHETR I v B, KEBA B v
B . 48R, A 2 L, BT AR A
SERAEX AN TT o
2.5.2 AN[FEZ 6]

W2 NE B2 R W FE et o= 5 Sk Fe ), RS JRL A
BT F AR A [ AR R R A SR B

2 AR i e LR R &3l



) F(
)= kF (a), H¥, a. b RETE, krF&E,
F 2R

AT, e, REF (x)=3 x, X
AR B AT PAR IR e AR

KoNeEwie F(a+ b)=3(a+ b)=3 a+3 b
Fla)t F(b), FH F (2 a)=3xX2a=2F (
) o

a
N 43D B A A S AR
28 A B a2 LR 98 A 5

F(x, vy, z)=ax+ by + cz, faisHhii,
it —NEEE 1 ME v (x, v, z)BED
eI Ll — N E i R EL

BN, R T AR AL e, AR e A
T AT AR R ROR U, AR S T 22 4 21 1 7 5 AL
m%%ﬁé B, NAZREY AT RA S 4 kit
(R[5 G

K2, 12088 T iX—Y): JHEXTF (2, 0) BOR2fE
Imt i, AT LL (2, 0) NFEA, BEREIENE
(1, 1) (1, -1) (-1, -1) (-1, 1) H¥E&FE#R
(-1, 1) (-1, -1) (-3, -1) (-3, 1D, REYy
INLEER



fo. 12 A~ AR RLETRHIRE BSOS T (2, 0) AUKOK
24

LS HL PR B A 4 T 2 AN T 2 2 1 AR R 1 2F
PF T, e e T BT S AR

Jig 5 A8 Wi /2 LL R < & 5

F(a)=aM, aRZE, FEERE. F3D
FlEH, M R A3IX WM, v, Wik
B RN IEAZ AL, B S et AR

ZFT NS SRR e e oy 15, i HoR
Bz S 2 0 2 TRl e T AR e E e AS e, B
A2 x B v Bz Bhie s IR A i
¥, &7 ARG REANTT e, ez mEen]
CLE ARG Bty mlag i, ST 1) i e e T LA
e x B, oy Hi. z BhEUBRECRTERL.

EHELEEH OS5I ZEMNE, —cEMETH A
BRbi A x .y Bz B oE R, ARG
% OB O O KK RO WM& E R R
Roll—Pitch—Yaw (B z #hi— x #hi— y &) , A



R 56 7 15 2 R 45 SR AR . A 5] 22 R4,
LRBNEANTZ AR R R A A HEZRM S 2 e
BTy ey, AN S T R e AT RER AR . A S
WURE, 1A ) e e 3R s NG i 70 A e i Y, 1B
A il R A I R CILE]2. 13D

2. 13 IEMAE ek

1 5 e R e T ¥ 5 B2 P RS, 2 v,
F(Ca)=Ma~+ T, Hif 7T ERRVPE.

FE 3D ] KRS 7 AR Hoe A7 S AR e, =49k, B
AR S84, HEInBe A e . YA ZR I D) 2 [A] AR 4
To e Yo T FH 4 iU e Fs 3 A2 S he i B 4 80U 1
%, d5 e AR AT DURAL B Se 4 TR e 58 Je T4



XFEXTHE F(a) =asu+ T, Hrp §F
INART, M RonEEE, T R

tban, R PR E4ER)E R, WE F (a)=
(a+ T) SW=aSK+ IS , i S KRG, M
RoNHERE,  TSH BaFnFE#.

Fit DA SXC— AN A 1R IR T 13 47 3D 4 1] 1) A7 5 A%
R E, FAR EFrE 1 gl 2K H 5 46 T e 4% 5 1%
I o

B, a2 A—e HEMERR, 55480
CLAH3DI & S Rangail, WooHiRNie:, 3Dm=ER
NP (HERER DLBEES S8 5. AR, XFEt
AT A AR BB IR 2

M = G JEOR R X e R R X P2 FE R

i GElE

Jirg e FE Bl = , H Ak A

3 X 3% M IE A HE



PR RE R =

—RUEOL N, EREBEFMMENERS, M {EEE
FI3DH) R R A N 4%, FH D e ECR AN ie %, 21T
BELGPUZE S5 0 e sk P 2 4 F R

3 A E A A RN T R fe i & A AR Y
. BEGIEAEG H O UE . ABUFRA LS AL
fe, Wmlgil, MEEMALREALME, i, X —
AR v, EHBEERR vo= v .

XHEMARZ M RGN L, o, *=
[ BRIy M2 TR AR 45, IEH 1B . B R
B e an ] SRAGHY . IXEENFAE (3D HEAT: KIS
BRI — B ARG

— R S BB AT S Ae el e s 1, (HAARS
Sl B TEHRIR 22 B AR e, [ 1 IR AL AR
A, TR R A A 2R AR



2.6 3DIMIKLR

SDYL /KL I H 245 — MR BE L — DN =M,
PR FACOREW G, SRR L. 3DHK
LR e Ja, BRSO S B E S s . EEE
Jead M. (HHACHRRAE 2 AN . Nk
A1l B 1 AR LR

(1) =/ (TS E. e br. A Sl
T HEE) H AR RS, 3 AN BB A B 1) i A 0 Hs B 7E
Yk R A A= e b, dnE 2. 147



K2, 14 BT R G B AP R R AR IR R R s TR AR, R
UNGIE e k=gst st

(2) ERXAMEM G NG| BB, MG R 5
e, AN B A R P AT TR 5 K 1 AR 4 ] A,
FAas ] 4, a2, 15FR.

K2, 15 IR BTIRE B A i R A 5o, SRR GBI 2
[T, a2 AT 525 Ta] h A% 5))

(3) It A — ML, EXAAPLAIA X G
A, SRR TR A F 22 ) A 2% 5 i B AATL 25 [B] AR A
#, )AL ER, 2. 16FR.



2. 16 U A F 25 [a] Al b REFG BB AL A AL bR &R, SRR SEA
IR ITRE] S

(4) RNBATTE BIRIYIAR A EIL K2/, BT A

TR, XL = A B AL %5 2 1]
MR AR, 2. 1THR .

2. 17 JEAA AL S [R] A B 28 e 45 A AL 55 2 Ta] A A 2%



(5) HEFL A (A AL bR R = M AR # 31 2D 1) 5
FIEJ AL PR R, W2, 18FT N o AR I8 128 R ) T 16 24
KER, NJa AR A WG =T hdid, &5
HEATYEHE . EAk. AlphalR & & Alphaillix .

2. 18 JEAAY A BSEGE 25 [A) AL s 28 2 0 2 2D ) 5 2 R] A A AR

K AT PUAR R 3D KSR, AN E ME
tas il e, TR AR BANG 2E o R A ] LA (5
e R AE . FAT AT DUARE 75 ZES 0, A 2%
%%4%%%,wm,%%ﬂﬁﬁﬁﬁﬁ%ﬁﬁ%ﬁ
k.



2.7 OpenGLAIDirectX

IRZ AWt OpenGLAIDirect XiX > 44 1], FHs2e
IIRREE, EMPREBER TR — S5 REITR
ER) AR TAE. DirectXib$ it | — L% H B 3D ek %X
FiE o TEEDirectXH i VIR 2 —IkH &, AHIXLEE X
H R R AL DI RE R KNI IE 2 AN EE I, (HRRE
B SRR PEAR A A ik Z2 1SR I

NHFEN R SKEFTARZENE 7 TAE. DirectX
5 0penGLIF) ¢ K 2N 55 4E T 78 0 W sh A R 3% 1 30 = i 4
Ae, JEE R A B D IR AL, EN1S BHARA
HOWEHER., EHTEMNEREL, YH5E
REVEA R AIAPTHY, EATAIE XA R 1S HH
i, ESRERMNPKEREHEE R, EEHPA
el LAE, FEIRRK—H#7 LEFESIZEH DA
H,

MPRAAE B 5 WK & M UKD P
0, (BiEE&E§ 8k, W EH 31X L& APT,
D3D (DirectX™d FEAFHIDIAPT) FlOpenGLLEAS FH b



AREBIRRKAFR, Z AW ELE T —Lent 5.
BA T HEDIE YR AR, DID2EE S RAF I XE . SR, N
RO SIHIE “®515”  (FHCPUSRSZ I R 15 HE Ak f) figh
HInEe) , REPRESREAED3D, MBS TE T



2.8 ILZmis%

EINAER AT T, ICHfe S 20ER/3H
Ak

(1) FICPUFZHE ) 541 < 2 Al it 45 < SR N IE 2L
TIEH

(2) AN At Hsoa HE BN, A5 A i
RIS BT g i A QRS A g A7 4 BLIT AR, X 3 381 g vt
MRIFA IR KA B

(3) H OS] T IE JRSEIACR . A Ly
A REE IR, i RARARFE TR B A S, B
ZHE L Y T A — el 7B XA ROR B s B
(R EEm e E ds)  F g8 R IR & )
KAt =, miRE AN TE H Sl R B



2.9 5|ZETAER

Frig gl 2 TR, S gl BB HMER R R i)
Iﬁz)g%ﬁf AFEH 523G E AR T/ERE, WHE
2. 19F 78

K2.19 5120 TAERFE

FIE R i) — RO U, Pra BRI Rk
PLE gy ST S ARE A A b A G 1Y



THREWU AT R BRI T 2D, RS HE A X L i AR
RO, SISO, IR X LR L SR (]
Ko JEREEE I BHIA W A R AR AR ot T
R o BEXE N, LA AN BE 2 BT IR oK,
e T sdmies (e B iS5, 2@
fF B EARAE RISk, AL HAICas 7L 1%
B BT o BIRIR L, 0o B OR R R 4R
te MgmAEAT . DCHEAEAS . PHRE ELAR SR

R T R ER R Gl —HE= AR A
P8O, HHBZ3D Max; BB ASTRIENGE, &
H HJ#&:Photoshop.

e AR A DT VR ZR NG I, A & Zbrush.

MEBAE ST R AL S N 52 i e SR, & H
23D Max.

AP FA G ZER R EEA ERAFIXE, X
IR, LR IR 1R T Pl R TR 2 3 o e M R A
B gl RN B RetlfE. AR R PG ER AR R
AT, PR S|ZEW TAER B E T i, Xk
RHFET T HIEF AR RCR . o 2Unreal Engineid
selnity, ZAZARIXFER— M. HIFRKR S
TR e, vrCLRE PRI HIE H K .

B i 5] B AR vl gexs B2, 19 B ARV T
wbaA, BEEAMIEEN-ZEARHE. HHG, 35
KA, AR NRZIIAR,



25>

L S 8P R

2. SRR A

3. 3DJKEH, HAHNLAL - AHAS B =M oAt
AEG)R T R =M A A e ? R = A
AAEAL N 22 BT A 2E e 2

4. 2 MUnity 3DE—A/NIR, RS 4S A Br i
51 2 TAE .



CERE
HARG

RENE G| ERZ BN . (£ S BIRE
ZHT, FAT A 1 MR REREMER . 5



B JE B R AR R AR R N, — AR 1R
KRAR A BIRMM TR . RS- &, 34
EE BB PTA T B T, JFRB S 1T A %
o

MASRI 6 B, FRATTRT RAth 5 H R 2540 7] () 2
Hele ?

AT DL 55 B UG s FN/Fr
XX 2% 2%%%?$%J$DWX?'§¥E£1§J¥ (El g e=g\
b, EFESIEFHMNHERS.. NE RS, Hiag
PR RO R S A B S5 T THI R N 2



YV ?!%\}:Eiﬂ:i%

.~

N

3.1

AP BT K E R Visual Studio 2017 (U
K3, 1) , SRR DirectXE R H A,

3.1 Visual Studio 2017H & IAEE I FLim

TR ELE A Z M B, MEER LTS
JHAERIIEBNE . AP SEILR 512 H G Debug
ReleaseHNiAS . Il — NS ZESH IR ZAMAS, T
tUnreal Engine 3HANHA, 49&2&Debugh. Test



I+ Releasefix f1Shippingfit. Releaseht &fL & 1 1R
Z 5 REMHRER, wmiEd s MEE, MShipping
R ) A2 — A 58 4= 4l 13 1 RCAR ﬁﬁ%ﬁﬁ% A
Releasefr A )2 At B AAL, 1E N A IN—" A,
XA B BEAE PRIz AT R 7 1 [F] B 1 RE 7

RN G ER R 2SS EFAR, RE—
NI FSE. IISFEMNGFESENE T O
APREL, AT BARETLEATSE . ITA Wi
I XA = AEbin H 3 FAER, 7 di 382
Debughit A< .

i I — P VassistXidiff, XA B TR
BB IRERR ) SO S, 28R o A E R
PRECCA ) EE N H YEverything.

K]3.2 JEIIVassistXEH



3.2 VSSystem Lf%
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FICPERIE AR .

VSTimer: L& ExkH 5B TRIAH RIS
VSThread: L& 5ZFEMHIRCHIL.
VSSystem: £55 — o5 F B3R A R 2L
VSSynchronize: L& 4% RS HIZE,
VSMemManager: &,& H T ¥ NFHIIE,
VSLog: L& T ENLogh3k.

VSImage: L& eH&FHE /L,
VSFile: AL #AESCHRIZE,
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VSSystempR £ 48 — L5 H B N A7 & il F1 7 45 BB
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inline bool VSMemcpy (void *pDest, const void *pSrc, unsigned
int uiCountSize,

unsigned int uiDestBufferSize = 0)
{

if (!pDest || !pSrc || !uiCountSize)

{

}
if (luiDestBufferSize)

{
}

return
(memepy s (pDest, uiDestBufferSize, pSrc, uiCountSize) == 0) ;

}

return false:

uiDestBufferSize = uiCountSize:

LA E 686, EiE 2 T memepy seRE, A
AANFRZG R E S KB s2 T ge A F, pr DAt
ITIXFERH S A L E

2. VSTimerZs

VSTimerZE A& A RIRMU TR] ), — M s B H 21
18] N 4RI Z A0 2 B B] FIFPS . IXANZRE A 7T
ok HEOR R, — M5k 2 A ﬁﬁ g AR & 1Y
QueryPerformanceFrequency 0, B—MITELENH
= FHFItimeGetTime () BRI %Y -



(1) JEXRIT R EH FHvoid InitGameTime () B
B (8]

(2) &FmitfFHvoid UpdateFPS () 3k & #FPS.,

HARSLHL AT, nJ L2540, Windows APTER
BE TR AR Z 3K 3.

class VSSYSTEM API VSTimer
{

bool m bUselLargeTime; / /A8 F RS TR) AR &
_int64 m int640neSecondTicks; // VRS N T B IR
_ int64 m int64TimeTickStartCounts; //JFAGEHIHETHEUE
unsigned long m ulTimeStart; //timeGetTime JF 4G}
[H]
int m iFrameCount;
double m fFPS;
double m fTime,m fLastTime,m fTimeSlice;
void InitGameTime () ;
double GetGamePlayTime () ;
void UpdateFPS() ;
static VSTimer *ms pTimer;
I

3. VSSingletonZt

VSSingleton kA B HIK, Aot A BRLEN 3| i
AR,

template <{typename T>
class VSSingleton
{

static T *m pSingleton;
public:



I
template <typename T> T *VSSingleton<T»>::m pSingleton = NULL;

VSSingleton ()
{
VSMAC ASSERT( !'m pSingleton ) ;
m pSingleton = static cast<T#>(this);
}
“VSSingleton ()

{
VSMAC ASSERT ( m pSingleton ) ;
m pSingleton = NULL;

}

static T &GetSingleton()

{
VSMAC ASSERT( m pSingleton ) ;
return (km pSingleton) ;

J

static T *GetSingletonPtr ()

{
}

return (m pSingleton) ;

4. VSFileZEfIVSLogas

VSFileZR R T-H 2 X MF 125 W B A T de,
XAE. 53R B cHeEr, @l g e T H 5

~J o

VSLogZ&dk & T VSFileZs, FIskAE oM H % H

__\_

TAR m;upo

class VSSYSTEM API VSFile

{

enum

{

1



OM RB,
OM WB,
OM RT,
OM WT,
OM MAX
I
enum

{
b

enum

{

VSMAX_PATH = 256

SF CUR,
SE END,
SF SET,
SF_ MAX
b
/ /W A7 N 25 2 S
bool Flush() ;
/ /¥ B AR
bool Seek (unsigned int uiOffSet, unsigned int uiOrigin) ;
//FTH A
bool Open(const 7CHAR *pFileName, unsigned int
uiOpenMode) ;
/ /BT N A
bool Write(const void *pBuffer, unsigned int
uiSize, unsigned int uiCount) ;
[/ BN
bool Read(void *pBuffer, unsigned int uiSize, unsigned int
uiCount) ;
/ /IR B —AT N2
bool GetLine(void *pBuffer, unsigned int uiSize);
&L NN
inline unsigned int GetFileSize () const

{
}

return m_uiFileSize;



I
class VSSYSTEM API VSLog : public VSFile
{

//¥T A
bool Open(const 7CHAR *pFileName) ;

//iERIE s WA
bool WritelInfo(const TCHAR *pcString, ...)const;
b

5. VSImageZ

VSImageZBIRAE T HIANEE, —A xEVSBMPImageﬁ,
H— AN VSTGAImage 2K, ﬁﬁ%%ﬁ'fﬂ%ﬂ AR AT
&ﬂibmpiﬁﬁﬁﬂtgaiﬁo

class VSSYSTEM API VSImage
{

enum

{
IF BMP,
IF TGA,
IF MAX
I
static 7CHAR ms ImageFormat[IF MAX][10];
/ /IR
virtual bool Load(const 7CHAR *pFileName) = O;

/) MG A7 %,

virtual bool LoadFromBuffer (unsigned char *pBuffer,

unsigned int uiSize) = 0;
& s S
virtual const unsigned char *GetPixel (unsigned int x,
unsigned int y)const = 0;
I
class VSSYSTEM API VSBMPImage : public VSImage
{



virtual bool Load(const 7CHAR *pFilename) ;

virtual bool LoadFromBuffer (unsigned char
*pBuffer, unsigned int uiSize) ;

virtual const unsigned char *GetPixel (unsigned int x,
unsigned int y)const;

b
class VSSYSTEM API VSTGAImage : public VSImage
{
virtual bool Load(const 7CHAR *pFilename) ;
virtual bool LoadFromBuffer (unsigned char
*pBuffer, unsigned int uiSize) ;
virtual const unsigned char *GetPixel (unsigned int x,
unsigned int y)const;

I

6. VSSynchronizeZEfVSThread2

XN REBEHUSAEELEM L.
VSSynchronize H [ & IW [T X #H# X
(VSCriticalSection) . & 5= (VSSemaphore) .
b Jx®E (VSMutex) . A (VSEvent) 4FhH T-[F2PH
K, RRELGIEA Fmh e B 23 Windows [7) 3 10 JUFALE] .
RIME T A T, HEUEH—S5HE RS R
¥, IRZ PSP, IMRARIEM K REZEEALH
11, HEIESR (WindowstZ DIRFE)

NI R R VSThread R N 2, B2 &
fHEA A

class VSSYSTEM API VSThread
{

enum Priority



Low,
Normal,
High,
I
enum ThreadState

{
TS START,

TS SUSPEND,
TS STOP,
I
void Start();
void Stop();
virtual void Run() = 0;
static DOWORD THREAD CALLBACK ThreadProc (void* t);
Priority m priority;
ThreadState m ThreadState;
VSEvent m StopEvent;

enum Priority & & &2 W L J¢ 2 , enum
ThreadState & Z&FE ) Y AIRAS « 78 V8 F #3& e EL P )
i, &fEcatlad, Hibk T SuspendiRzs, —HIFHH
void Start(), X PELERIERKZvirtual void Run()
R 46 #4047, E 2 A void Stop() B 3 virtual
“VSThread () A4 &5 1L AT

VSEvent m StopEvent & H R HI WX MR & 1545

PRIDR

WO K e /BN K O static  DWORD
THREAD CALLBACK ThreadProc (void* t)RF}3EZ:F2,
SRR FE ) void Run () SREEhEFE,
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NEEHERRARGHNBREEFNNE, A0H
SPANAEE BRI . £ HUnreal Engine 32 HIfE
HORMEAE A o = U R NS BT, AL e e £
YD A7 AE SR

Ik gl B AZERAT WAFE B, — 2 ZE IR
FFOT RO L, A3 A NAF;  — 2 AP AN A7 75 1)
B, o AR SR A N AF S S DL . B
R NS HSHE B OKIIRE. N2 NS
GBS AR

class VSSYSTEM API VSMemManager
{
/ /7 Be N AT
virtual void *Allocate (unsigned int uiSize, unsigned int
uiAlignment,

/ /RET N AF
virtual void Deallocate (char *pcAddr, unsigned int
uiAlignment,

bool blIsArray) = 0;



bool blIsArray) = O;

3.3.1 KbHEN A7 EE

PN A7 T B 1 A PR A5 3R B AR B R TR R, TR 3
Biasr, KB FENAABIEK AR

1 3 X ARHS — e 2 AR S ey, DRI AE 4
FICHImREII IS i, AR AT HE A NAEA G S R] BE 2 1 HoAth
MNMUGEHZ 4, FENFMEE, THLSERNESS
A B AN A R, R e DRI,
M ESAREHNGE IS EATT, FEC A A 25 1
MR TE K. Gn a4 250 By L i) et ) R 3R B e
R ] 0 A5 B N B

RZE, E&EMH RS Inew kKT BCNF 2N
R @ & A 0H 20596 19 Nt & R1iE B4
new RIT &Kk 2 4 fafr. R H B 25t
new K7 Ac WA, 23 H H IR AT Be 2 I AN H I R 5
AR 5 A N A o G 0 ) ) @ ot DA 0 K
SIEERA B WAFE BEHLHRIZ B n # F RIE

X3 BRI AR EE,  BATTE AR SRS BUR HE
%, BIAMR TR ST I T N AR R AN R

XFFEraREr, W Z iR e A AR RREG Bl
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T WA HEARK, Ffee N7t EE T2
{1, B ATEE R TR R AT 1R T 2 -

— NI N AFE BN 1% H A BRI O B R
fige7y, i HAMRERES, CETEEH, A3
HUREFF A 15 -

T REERED = ENEN, BhEpi
XA E MR RIEIH, TIREAR, FX
5 B R 3 H AACAY B BB AR L

EIAERBPCEECHIE H, JLFRA M
FARE PP I i3 26 900« A 2E ] i DN Dy AR ] A H 2
FH, AR R RN PAT A EER IR DL

HEMEEYIRZ AT, e PAnewBERF I EER . EA
BEEHA SR Pnewied A3 H . WHE EE 4 Hnew,
IR mk Bk 5 5 L2 T E P B new (1) H 5 FH 1) #8 2 5 4
K1 WRAEHRLE R new, MERNER, XHERA
Pk OXAN KA FHEE Knew, TS EKIBMAE. 2
WAE H B A R fnew, TEHIENAR LG —EXR.
A 5 HAE S 2 F — B WS B 7 2

NTg—HERNAFDE, A ULHZ &2, 18
IR .

#tdefine VS NEW new
#tdefine VS DELETE delete



GRAT AT B AL N A R, HSR BRI A B

e E EA UM NAE, JEREEAS B A i
FFMEAORS o XA — B A B s A S
iR (S S .

XHEMHBERE A B AR, B AR
At T — 85 R, HARSEHUE MESE.

class Block
{

>

-

Block ()

{
for (unsigned int i = 0; i < CALLSTACK NUM; i++)

{

}

m pPrev = NULL;

m pNext = NULL;
}

pAddr[i] = NULL;

void *pAddr[CALLSTACK NUM]; //HTE PN AF I i ER) I FH HEAR A5
L

unsigned int m uiStackInfoNum; //HERR JZ AN

unsigned int m uiSize; // G 23 [a] 1 R/

bool m bIsArray: /SRR

bool m bAlignment; //RET X5

Block s*m pPrev; /RN R

Block *m pNext; J/JE— R

b

WK, 4T, B Blockgbify (AE7y) EHEH
HH—RNAFE (CE4r) , 1 HATEA M- ™Mask (B
DI ) R XBEANAR I EL, XEHEH



Block N &) Preflnext ¥a £ BE R ALk, B T —
%=,

3.4 AHFEBEEER

AT ﬂﬁ%&%ﬁ?l%%éﬁi’)ﬁ%%%ﬁ%ﬁ@%ﬁ\%‘é
e e AR .

class VSSYSTEM API VSDebugMem : public VSMemManager
{
virtual void *Allocate (unsigned int uiSize, unsigned int
uiAlignment,
bool bIsArray) :
virtual void Deallocate (char *pcAddr, unsigned int
uiAlignment,
bool bIsArray) :
enum
{
BEGIN MASK = 0xDEADCODE,
END MASK = OxDEADCODE,
RECORD NUM = 32, //@hZiKTF2
CALLSTACK NUM = 32



Block *m pHead;
Block *m pTail;
unsigned int m uiNumNewCalls; / /A FHnew IR EL

unsigned int m uiNumDeleteCalls; / /I deleteJIREL
unsigned int m uiNumBlocks; //HETH 2 /0N AR
unsigned int m uiNumBytes; =R EZ =]

unsigned int m uiMaxNumBytes; //B% L /DT
unsigned int m uiMaxNumBlocks; // B % ik 2 /b NAE

B
/ /IEIRAE2 IR 7 Yl N B N AT FRS BT
unsigned int m uiSizeRecord[RECORD NUM] ;
void InsertBlock (Block *pBlock) ;
void RemoveBlock (Block *pBlock) ;

VSDebugMem ADebughi =4 T N E B8, bR J =
# Allocate. Deallocatex #b, HMEM I IRZ 4
i, b, dsk 7 HIE AR IR B, YETHE T2
DA E, HETA Z /07, mEHRIEZ N,
&2 HiEL /07, XEGEHHHEST AT E kK
TIRA B X, FEHEERLZn uiSizeRecordid MW
17 BE R E. WRARIR MRS E R, 5
25 N [ B N AR AR IR o AR

unsigned int uiTwoPowerl = 1;
int 1;
for (i = 0; i <= RECORD NUM - 2 :; i++, uiTwoPowerl <<= 1)
{
if (uiSize <= uiTwoPowerl)
{
m uiSizeRecord[i]++;
break;



if (i == RECORD NUM - 1)
{

j

m uiSizeRecord[1i]++;

uiSize e XK G 7, LHIXBEARE SR
PruiSize?& 2 ., WIEIENYE B N RIS . SR HiE15
A, 1 EZETAREHE, uiTwoPowerIZE+16, 15/NT
16, B2 ° M2 * 28], XFERAT LG PA2 3
AR RN BCE G, 31X B JRECORD NUMAE 32
NEERA T RKTR2EEAEE A, 2 % Wiz
4GB, HSZ KT 100MBESK A = X, BENIRDAH —IKH
15 100MBI N A= M0], FTCMRATBLE WY 7 RT202
&, RSN .

PR 1 B IX BN R 2 A, s e S N A
PRI ETE bR &AL (mask) o« — B A HALTRE 5#A,
WL EhR SN o, B EESIE AR S AL 7 = Bl ock
B, XFELIRFBORGRE I I % A

void* VSDebugMem: :Allocate (unsigned int uiSize, unsigned int
uiAlignment, bool bIsArray)

{

// HE ) e % ]

unsigned int uiExtendedSize = sizeof (Block)+
sizeof (unsigned int) + uiSize +

sizeof (unsigned int);
char *pcAddr = (char*)malloc(uiExtendedSize) :
if (!pcAddr)
return NULL;

//IEEBlockfg B

Block *pBlock = (Block*)pcAddr:

pBlock—>m uiSize = uiSize;



pBlock—>m bIsArray = blsArray;

bool bAlignment = (uiAlignment > 0) ? true : false;

pBlock—>m bAlignment = bAlignment;

//HRNT R

InsertBlock (pBlock) ;

pcAddr += sizeof (Block) ;

/ /IR 5 KbRR

unsigned int *pBeginMask = (unsigned int *) (pcAddr) ;

*pBeginMask = BEGIN MASK;

pcAddr += sizeof (unsigned int);

/5 AR

unsigned int *pEndMask = (unsigned int *) (pcAddr +
uiSize) ;

*pEndMask = END MASK;

return (void*)pcAddr:
}
void VSDebugMem: :Deallocate (char* pcAddr, unsigned int
uiAlignment, bool bIsArray)
{
if (!pcAddr)
{

}

// FIWr S BRI

pcAddr —= sizeof (unsigned int);
unsigned int *pBeginMask = (unsigned int *) (pcAddr) ;
VSMAC ASSERT (*pBeginMask == BEGIN MASK) :
pcAddr —= sizeof (Block) ;

Block *pBlock = (Block*)pcAddr;

return;

VSMAC ASSERT (pBlock—>m bIsArray == bIsArray) ;

bool bAlignment = (uiAlignment > 0) ? true : false;
VSMAC ASSERT (pBlock—>m bAlignment == bAlignment) ;
// FIWT EEFRI

unsigned int *pEndMask = (unsigned int *) (pcAddr +



sizeof (Block) + sizeof
(unsigned int) + pBlock—>m uiSize);
VSMAC ASSERT ( *pEndMask == END MASK) ;
/ /R R
RemoveBlock (pBlock) ;
free(pcAddr) ;
}
void VSDebugMem: : InsertBlock (Block* pBlock)
{
if (m pTail)
{
pBlock—>m pPrev = m pTail;
pBlock—>m pNext = 0;
m pTail->m pNext = pBlock;
m pTail = pBlock;

else

pBlock—>m pPrev = 0;
pBlock—>m pNext = 0;
m pHead = pBlock;
m pTail = pBlock;

}
}
void VSDebugMem: :RemoveBlock (Block* pBlock)

{
if (pBlock—>m pPrev)

{
}

else

{

}
if (pBlock—>m pNext)

{

pBlock—>m pPrev—>m pNext = pBlock—>m pNext:

m pHead = pBlock—>m pNext;

pBlock—>m pNext—>m pPrev = pBlock—>m pPrev:



}

else

{
m pTail = pBlock—>m pPrev;
}
}

SN AN 53777 5 B AR S s 14 1) B SR 4 AR
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ST

Xk K SE dbhelp. d11 T o X AN Bh & B B2 %
(Dynamic Link Library, DLL) A4 1 n] AR S
PRI HE A T EACAS B A i) ik 4T B H XX AT A BT AE AT
OSBRI BRI 2L (—ATACRE AT e X N 22 25V 4w 4
4, XHEAPIXADLLIAF AT [ exe H 3 N H

VSStrcat (szDbgName, MAX PATH, T(”\\dbghelp.d11”)) ;
// BEHGHT H X HIDLL
s DbgHelpLib = LoadLibrary (szDbgName) :
if (s DbgHelpLib == NULL)
{
// A H ARG HIDLL
s DbgHelpLib = LoadLibrary( T(”“dbghelp.d11”));
if (s DbgHelpLib == NULL)
return false;



faMiniDumpWriteDump = (tFMiniDumpWriteDump)
GetProcAddress (s DbgHelpLib, “MiniDumpWriteDump”) ;
fnSymInitialize = (tFSymInitialize)
GetProcAddress (s DbgHelpLib, “SymInitialize”):
fnStackWalk64 = (tFStackWalk64)
GetProcAddress (s DbgHelpLib, ”“StackWalk64”)
fnSymFromAddr = (tFSymFromAddr)
GetProcAddress (s DbgHelpLib, ”SymFromAddr”) ;
fnSymGetLineFromAddr64 = (tFSymGetlLineFromAddr64)
GetProcAddress (s DbgHelpLib,
”SymGetLineFromAddr64”) ;
fnSymGetOptions = (tFSymGetOptions)
GetProcAddress (s DbgHelpLib, ”SymGetOptions”) :
fnSymSetOptions = (tFSymSetOptions)
GetProcAddress (s DbglelplLib, “SymSetOptions”) ;
fnSymFunctionTableAccess64 = (tFSymFunctionTableAccess64)
GetProcAddress (s DbgHelpLib,
”SymFunctionTableAccess64”) ;
fnSymGetModuleBase64 = (tFSymGetModuleBase64)
GetProcAddress (s DbgHelpLib, ”SymGetModuleBase64”) ;

X s MDLL B T Y B R B AR A, X B
H 2|7 HP LAy, B2 WA LS FBMSDN R Bl H
Al WX 2% 5 YR

&R, S LA,

/ /13 B AT

static HANDLE s Process = NULL;

DWORD ProcessID = GetCurrentProcessId() ;

s Process = OpenProcess (PROCESS ALL ACCESS, FALSE,
ProcessID) ;

fnSymInitialize (s Process, ”.”, TRUE):

/ /183t fnSymGetLineFromAddr6445 £ IMAGEHLP _LINE64[JFileName,
//BEAS 2 R FOR T AEAT O SO 44, pAddress 2 e E ik



IMAGEHLP LINE64 Line;
Line. SizeOfStruct = sizeof (Line) ;
VSMemset (&Line, 0, sizeof(Line)):
DWORD Offset = O;
if (fnSymGetLineFromAddr64 (s Process, (DWORD64)pAddress,
&0ffset, &Line))
{
#tifdef  UNICODE
VSMbsToWes (szFile, MAX PATH, Line. FileName, MAX PATH) ;
ttelse
VSStrCopy (szFile, MAX PATH, Line. FileName) ;
tendif

}

line = Line. LineNumber:;

N T RS SR, X AR A RIS
BT, XA SMEAEAELL gL 2 B4
(K1, Ao 1A b TH I R U AR A 2 AL

A FIHFTEREL

void main ()

{
int m=3, n=4, s=0;
s=f(m, n) ;

}
int f(int a, int b)

{
int ¢c=2;
return atbtc;

M s=r(Cm, n)HtE, ERICHEAM R
T~ (ZRAIEEFEEHCTFEN, 5%, miFErAHEAR



—FF, HEARFRBZ PR, AR T ILMIE
HHEARED .

push n

push m

call f

push bp

mov bp sp

/)R A AR A, RN B atbc I fig 22 H £ 31X L8 25 47 4%

[/ HARIE AT G F e ERE T %uﬁ%ﬁﬁt% ERpes
WG, B Y EME R R 2%

push bx, cx, dx

mov bx [bp+8]

mov cx [bp+12]

mov dx, 2

add dx, bx

add dx, cx

//Jﬁl%%%?ﬁm{ﬁﬁkim PlaxfENIR [AME . HSZan S dx7E sk 24 3 A H
[

[/ NI—R) 58] UAS, R 5 BRI dxIE

mov ax, dx

[/ — RV EFAFAE, R A7 A e

pop dx, cx, bx

pop bp
ret 8
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3.5 HHEAK

fEmov bp spH', spEtRINfREr, XASbpFa[A] I bp
AT IENERIA B, HbpBIE kU5 i) A B A H 4 AL
&, bptd (ZATLLm4, KON 54795 s
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HO H AR EE H B A A 17 00

DWORD ebp, esp:
~_asm mov _ebp, ebp;

__asm mov _esp, esp;
for (unsigned int index = 0; index < CALLSTACK NUM; index++)

{

void *pAddr = (void*)ULongToPtr (*
(((DWORD*) ULongToPtr (_ebp))+1)) ;

if (!pAddr)

{

}

pBlock—>pAddr[index]| = pAddr;

pBlock—>m uiStackInfoNum++;

_ebp = *(DWORD*) ULongToPtr (_ebp) ;

if(_ebp == 0 || 0 != (_ebp & 0xFC000000) || ebp < esp)
break;

break;
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I ZI 5 B N A, RSB 2 1 BB I BRI FE = 15
P2 W A AT BRI, T HAm A0 S FAR B AN BRI
WS . EVVHE A HITEIL T, AR 4
N ORAFAEAE AT B, — HMe R AR, Wit i IR AT
FENE A B ) B s A B N A . BIAE— N HERE HIE
FINAREELL T B SEELNAE, 320iWindows Rt tE &=
FIX A S, SEANH 0 Bafs R0 A8 4B R [m] 3 1)
2o ZF320iWindows & Gt A & BV A A7 A RE UL A
AR A, BAREE 2RS4 RERNiE .



320N ndows F GEH AL TL N A0 P9 17 2052
A AE R, B, R DL E L A, (E
RS BE LS A7, 2R 2T B PR B P ph
gﬁm,Wﬁﬂu%%%@Wﬁ,KWﬁ@ﬁﬁ@

NS HE

CMCHFER LR, HE. 2REE. #8
L. SN R EE. RfREERS
], W, SRR, S EERF R EE X,
TEYR R B AW s B A7 25 [RIE — /N X 3k,
HHl e ATHT U R HE . BRE RGN 1A 2SR A/
o BobL B BB, A3, SR ASEE X2
FCRL BE ) BE AR, BT AR T 19 30 25 79 B 25 18] 2 0 B
HLIEE FR) B A

ANATECHIS R A “HE” A8 HHIK
EHIVirtualAlloc, {HE AVirtualAlloc 4y Fc 25 )
#h A2 LLAKBXS 551, H LA4r Boki BE64KB Y LA, G iR
WH BT NEEYE, VirtualAllociX /s 1E
A H . T 2 Windows X #2 fit T HeapCreate .
HeapAlloc%5 & . A 1 /b RIIR S, M E HEVE
AP T FERNAE RS T, 3R T A
newfllmalloc FH T i HHHeapCreate 5 HeapAlloc. £ T
WA freeflidelete BEUN AT, FSZAR W SERF B T
MIFNTE. & T32fiWindows RSt & & H K, FAT
KNEAREEN, BRONBEHR, FrBA e M EE.



WRE TR B AR EZ NS, AL
7 RIMSDN, & FRAHICHI N 2o

2. REEVER LG

MAEBXRET — RS, FIRBPIBERNAAEKR
/YT 1KB~2KB, U0 SR &K H BRI 32H62Windows £
SR, TEREESHE4KB, XFEFREDHE
2KBI) N A7 3L B IR B b, W IR A HHIE A 21 000
W, A KLIMBII N AL TR 2

N T ANIRFENAE, B PL— kPR )32/ Windows 2
SV CWTINA M, IRAER, HEE ¥V, X
N M FREELZRKE? HY, M 2/ AKBIIEEE A,
flan, nEEiE10KB, 32/ Windows R 45 43 i 12KB,
IR2E T2KB. AT MNIRZR, M 2/DN12KB. HIk, M
FR2 n K%, WREWNAFERR, XA BURHR
Eir s (B EmaEdit) « et v EE K
AN, HMESE R, AR RE KK, B4
R M e—MamET, BH32KB. T IH & —Fh
LU A5 TR B N A7 o B S

B AN S5
/B
struct PoolInfo
{
PoolInfo *Pre; / /TR AT — AN A
PoolInfo *Next: //FRIE JE— T A
PoolTable *Qwner; // & TR R

void *Mem; / /48 ) o9 T 2 ) 1) i



unsigned int Taken; [/ e — L, BE—ix
UKL, AR RS N0,

R EEE RS0, Taken 54977
I

//HERE

struct PoolTable

{

/ /A2 AEMemd i [ ) Y A7 [H]

unsigned int TableSize; / /BRI A] LA B ) N A7 R/

PoolInfo *ExhaustedPool: /) BE e Pool InfoE 3R 3L 15
Ef

PoolInfo *FirstPool: /A B TEKIPool InfofE %

LR Et
I

FELH I N A7 43 Bic 77 U3, 8P, 181 .1 N A5
fic a3, 9FT N .

3.8 PRI AF LT 50



3.9 fal B A T 20

PoolTable & H P |~ PoolInfof% &, Poollnfo
FirstPool #58 vl & & 41 B 56 W ¥ & , PoollInfo *
ExhaustedPool$g [ 7Bl 5E EE K o PoolInfo B [ AMHE
HEF T EER PRI S e £ A 328 Windows £ 4t 43 Be Y N AT
7= 8] Hi Bk void * Mem, M HIEFA @ w & #H &
PoolTable——PoolTable * Owner. &F K77 HC )R
W R/ LM e ¥, N32KB, T REA
PoolInfo B i X431 7 1R 2 /N, A8 b THME 5% 79 Bic
(N AE R /NER A T-1KB~2KB, B LLEEAS N B R /N S
2KB. PoolTable H i ffjunsigned int TableSizejt /&
2KB (2 0487=%7T)

EMPRIEM T, 326iWindows & 45 A] DL i B AN
F/24GB, {H32fiWindows R4t — M=% H2GBH) F-HE=
Bz MR, RS 7B, &5 H3GB= [
N HTET . B (WindowstZ O ZRFE) N9, 32
AiWindows R4 T AH P v] F 1) 5-HE 25 18] &£ 000010000~
0xBFFEFFFF, JH.SZ/&3 145 600KB, AF3GB. L%
B, FRATH EE A P RSN AR RN T 1KB
~2KB, {H& S ILE G 2 RIBATAFIIE, P A%
M B K3GBZ R SR i . —NPoolInfos #H32KB, HB4
oA P 3GB (3 145 T728KB ) mt E A 98 304



PoolInfo, TMPoolInfol)##E4h ) /N RN247 T (HE
FiEEAE BB AFET) , I ERTE2 359
2067 (2 304KB) , K A32fiWindows % 4 2 /0 4%
Bic 4KB, SE B0 Bd =S 18 42 359 296 7 45 (2
304KB) . ILAER] JEHERORE I HL S, & H T2
304KBRE? i WIR/NBR T R T-4KBAN, —RE 2 L .
XEFRERNEROMTT T XPMNGFEHEHSEESR
EH, MHEFE N EEdE, f£H
FEHIENAFRT, NAEESEYIEMEE, M98 304
NPoolInfogh i) 5 F 23 18] 5 /& 25 — IR G B N AF
WWIRSETE R .. FHIBRING A e P AT, mE
KM 3267Windows R GG I B KN o, HFEAS
PoolInfo& ¥, H P HIHIEHAIAEIX NPoolInfo’s B H)
KA w2 e p AT, RS 1, Fm 32
Windows RSt H1E ¥ , 85 —1PoollnfoBH ¥ (1N
3. 10FT78) , DA SEHE. A 7 Ik Py A7 )3 38 F0 R
B, EAR PR EN I B R A Sl bk E BN PoolInfo B
[ o LR hE AT LU IX MES, M ERR3241
AR, I 3247 H 1 S AL SR R AL BT 7E Pool Info
Ral, XNt H—FERZ2 .. Kl A
32KB, 1E#F N2 VT, SR RMK1GNL, 2 F
W IEFE2 A M, WELEAFEIS 304 PoolInfo,
W E T . A TIEBIXAET, BIXHE
K/NK M AR, 32467 Windows 22 48 3% [A] (1 #h il 4 2
PL32KBR 5% . B 4320 Windows 22 8t 25 33 FE 45 TE 1) 4 ]
DL64KB A KL, 03 /& LL32KBRT 5%, W 353 /£98 304
NPoolInfo 5 FH N AR /NLL32KBXT SR AT, 2 304KB



FI32KBIIEFE L2 304KBX 5%, Ffr LA T BRI K48
B, WRIEE RS 1TALEERE E AL 2 BT £ BJPool Info.

3.10 Poollnfo® T H L i32KB

&N ORI 7> B AR 2 Hl 5876 32KBIEAT [, IF HL T
AW Bo Al 2 ELL ] o

X B FH NI FEEE LR, L ZPoollnfo
NI N E R, 5/ PoolInfoE ¥ 32KB, &k HC
[ N AF K/ /& 1IKB~2KB, LA2KB A — A H# 6, Xk
PoolInfo BB HE16 Moo, A EEAEH? AL
fg/l\a*ﬁ% AT AR 1, JFH gl M &5

struct FreeMem

{

FreeMem *Next: //1E A —"PoolInfoH, F—/ ]
H .8
DWORD  Blocks; S I MEZVEN:E

PoolInfo *GetPool () ;
b
PoolInfo *FreeMem: :GetPool ()
{ //{EPoolInfof W= —NHubEEH & 174 B BE 71X A
PoolInfo
return (PoolInfo%*) ((INT)this & O0xffff8000) :
}



struct PoolInfo

{

PoolInfo *Pre; //4R IR H SRl — AN A

PoolInfo *Next; J/FR I H R E— T A

PoolTable *Owner: // T R B

void *kMem; //$8 11325 Windows & 4t 77 e &5 /] HY
JER:LN:R

unsigned int Taken; [/ — IR, B — IR

1, WHRETBUE MO,
/ /2 HEMem g [7] 1R N A7 25 [R] i 25
32/ Windows &4t

FreeMem *FreeMem; //Fa W] s 5ot CRivhih 14 7
1)

void Link ( FPoolInfo*& Head ) / /B NLT8%F, PoolTable
HJFirstPool

/ /83 ExhaustedPool
{
if (Head) [/ 3RTREFA N
{
Before—>Pre = this
}
Next = Head; [/ EAEAN, kTR E
i
Head = this;
Pre = NULL;
}
void Unlink (FPoolInfo%& Head) //f& A3kiB%t,
//PoolTablefJFirstPool B
ExhaustedPool
{
if ( Next ) /I NS ETBER T RS
I35
// R Pre N, MHEE 2k
BETFE 7] 115

{
}

Next—>Prev = Prev;



if (Prev)
{

Prev—>Next = Next:
Pre = NULL;
}

else

{
Head = Next
}

Next = NULL;

FreeMem ) Hig 2B M EL: ] I EAEF 0. WK
FH I 25 () I S B 16N AT F oo, RN BER) A —
NFreeMem, FTPL'E WA AR EBlocksse16, HTANKr
G AR, IR A e s fa LR A IS ST 2 8 5 H
) Can RS, RI16ANHITE =N, WX A
PoolInfoldiR 25320 Windows 245, Fr AR IR AT fg &1
NS R, 15 E WD, HAth 154N B 2 8ot &%
W — " FreeMem& # ,

Al L iX > FreeMem () K /N 287, 75 Z 4 &
FreeMem%?@“@" ﬁix%ﬁéﬁb j"j/l\ﬁfl:%ZKB’
— M FreeMemfx 2 HH 160, w/DEMINHIG,
2KB/E LA 5 — " FreeMemit A

H Szt n] LLAE FFreeMemiX MR S50, 10 BELBE
FfREHEH . Mmil, BN chedsmigm T —
N FHBIR G, PoolInfo B H i FreeMemfs £ 7] DL # #t
W E R A (3. TLFTR)



&3.11 FreeMem$t 3%
T TR E R R — TR B
WG I ARSI T

PoolTable poolTable;

poolTable. ExhaustedPool = NULL:

poolTable. FirstPool = NULL;

poolTable. TableSize = 2KB:

PoolInfo pPoolInfo = 43Hc (98304 * sizeof (PoolInfo) ), %cLL4KB
X5, FLA32KBXT 5%

I PL TR ACHS HiE K /N A size (1KB~ 2KB) ) N

o
PoolInfo *Pool = poolTable.FirstPool;
if (Pool == NULL) //PlEpool /&5 NS
{
FreeMem *p =%}t (32KB) ; //5EL32KB, 4l
HAE A FreeMem& H
p—>Blocks = 16; / /¥t FreeMem

p—>Next = NULL;
/ /324 Windows 2 4 HLH 0x000100007 5 A4 42 B /7 a] LA 1 A
17X 35



FreeMem *pl= p — 0x00010000;

/ /BRI A1 45 Elpool

PoolInfo *Pool = pPoolInfolpl >> 15];

Pool->Link (poolTable. FirstPool) ; / /HIUEAPool

Pool->Mem = p;

Pool->FirstMem = p;
}
Pool->Taken++; /B — RN
// WG ARG B 2KB, MemInfoffiBlocksik1
void *Free = (FreeMem#*) ((BYTE*)Pool->FirstMem +

——Pool->FirstMem—>Blocks *poolTable. TableSize) ;

// 4 H7Pool 1Y) 2 — MemInfoJBlock N0, UFBAIXMemInfoji |
if (Pool->FirstMem—>Blocks == 0)
{

Pool->FirstMem = Pool->FirstMem—>Next: //ISAntfginl F—
/MemInfo

if (1Pool->FirstMem) /IR — AL,
HFEHIX NPool L4 T

{
Pool->Unlink (poolTable. FirstPool) ;//MPoolTable%s
N AR R B
/ /BEEERPool Tabl e HEZS N #1|
Pool->Link (poolTable—>ExhaustedPool) ;
}
}

return Free;

JfRd LSS B TICE £ pE R N AF

p = p — 0x00010000; / /AR P A 1]
1A%

PoolInfo *Pool = pPoolInfolp >> 15]; //FRBIXT Wpool
if (!Pool->FirstMem) // IR PoolFirst A%, UEMH'ETE

PoolTablefJdEZS N 71K H

{
Pool->Unlink (poolTable—->ExhaustedPool) ;//MPoolTablel]
e N H R FE B



Pool- >L1nk(pPoolTable—>FirstPool); YoR yIE]
PoolTable ()% K 51| %
}
FreeMem *Free = (FreeMem *)p; / /XA HE E R & pool Infol)
FEAS T ELH R

Free->Blocks = 1; // 4 HFreeMem A & F 14> Hp
Free—>Next = Pool->FirstMem; /iR Pool Info s —/ 1] FH I
FirstMem

Pool->FirstMem = Free;

if (——Pool->Taken == 0) // U 4 FiPool Info 16/~ H T
B A S A

//MFEE IR 45 1#84F 2 58

Pool- >Un11nk(pPoolTable >FirstPool) ;

//MPoolTableZs N FIZR T # FRPool—>Mem, FfIHILZAEAE RS
Pool->Mem = NULL;

{

DL % % 2 Unreal Engine 37E32{VWindows & 4t
TEERZS R EMAEARD , AHEEEGEE W
H o AR SR 3 T P FE

N H AR LD IR

(1) Hi#1. 2KB, #xicA 4

(e}

(2) HiE1.5KB, ¥xicA B

o

o

(3) HiE1.6KB, #xicA C

(4) HiEL. 7KB, kricAN D

o

(5) HiE1. 12KB, #ricN £ .



(6) HIiF1. 03KB, #RidN F .
(7) HHi%1.94KB, #RicAN G .
(8) HIiE1.83KB, #nicN H .
(9) HiE1. 34KB, pricH 7 .
(10) Hi%1. 55KB, #RicN J o
(11) Hi¥1.31KB, #nicA A .
(12) Bl £ .

(13) HHi%1.88KB, #nic A L -
(14) Hi1.93KB, tnic A o .
(15) HHi#1.83KB, #nic A N .
(16) HHiE1.67KB, #nic A 0 .
(17) B H -

(18) HHiF1. 17KB, #pic A P .
(19) HHi%1.55KB, #nicA @ .

(20) HHiE1. 9KB, AR N £ .



(21) Hi1. 47KB, Fpic A S .
(22) B B
(23) B P o
(24) B L -
(25) B C
(26) BN G -
(27) B A -
(28) B N
(29) B M
(30) B D
(31) B 1
(32) B P s
(33) B G -
(34) BN T

(35) BERL R



(36) BERL F o
(37) B T
T AN EE RN E B

(1) PoolTable.FirstPool N%¥, HI1532KB, It
167N T, WS, 12F17R.

3. 12 AAFEHRERL
(2) F 2% MW [ Poollnfo, #]U8 4t FreeMem M

1, ¥lggte P 1, #8 P LSRN GIR S, k3. 13
Fhos o

K3.13 WAEEH RREKE?2

(3) 7AHE A B C. D E. F.
G H. I . J. k, K3 1407w,



3. 14 A EHRERS

(4) PR £, WE3. 157~

K]3. 15 WA EEREEA4
(5) Wi L, H5H w2, M2WH%k, K3 16
Frows o
Kl3. 16 WAHAEMHR~EES

(6) HiE ¥ N 0, WES. 173,



K3.17 WHEH RNEKG

(T B H, WE3. 18F 7~

K3.18 WAAEHRERT

(8) HiFF P . @, WKE3. 19017,

K3.19 WHEMH/REES

(9) P1W T, #HEAPoolTabledf= N A& H,
3. 20735,

K43.20 WAEEF/RERI

(10D HF S, ZHEA, FHHIGE32KB, KXY
M HJPoolInfo, #JugftFreeMem M 4, FEH]JUEAL P 2,



8 P 2usinB = MzIR Y, nE3. 2177w,

K3.21 WNAEH/REREIL

(1) B B, P 1MNAEZT WAL K= N 5
%, K3, 220717

K3.22 WHEM R EREILL

(12) kR0, —H B 16N B Iu bR 5e B
B IGNHEITE R 1 N FreeMemZi #4), WS, 237~

K3.23 WEEH ~EEIL2

(13) P 1IN0, R4t mzsm, 3. 2407



K3.24 WAAEH REEILS

U AR T 1 PO A ERARE A, AR AR T 1 P
BRI

3. JESRunk

Unreal Engine 3MSEIl S LHIFFHFA B ESHIR
LA, (EREREEE —FEM . NI E 2 ALl 4y
Mritik .

ANF L T AN A B N AT 43 B 30 L B 4 A [R] 1)
PoolTable

b B B AR e R R 43 B B N A A T LKB ~
2KB, {HSZBR BV N AR T BC 2 AT REXAE Y, AR
AFHEE R KR %>, BrblUnreal EngineftflJ#E |
IRZ A[AHJPoolTables

enum {POOL COUNT = 42 }:
FPoolTable PoolTable[POOL COUNT], OsTable;

EmHAE 743 7 FPoolTable, . H10sTablesHc )
&= K TMAXSIZERI W A7, JEIHEIFEMNA. B
PoolTabler) & B =% [a] K/ NER & AN [F] Y o

OsTable. FirstPool = NULL;
OsTable. ExhaustedPool = NULL;



OsTable. BlockSize = 0;

PoolTable[0]. FirstPool = NULL;

PoolTable[0]. ExhaustedPool = NULL;

PoolTable[0]. BlockSize = 8;

for ( DWORD i=1; i<h; i++ )

{
PoolTable[i]. FirstPool = NULL;
PoolTable[i]. ExhaustedPool = NULL;:
PoolTable[i].BlockSize = (B8K(GE+1)>>2)) + (2<K9);

J
for ( DWORD i=5; i<POOL_COUNT; i++ )

{

PoolTablel[i].FirstPool = NULL;

PoolTablel[i]. ExhaustedPool = NULL;

PoolTable[i].BlockSize = (4+((1+7)&3)) << (1+
((1+7)>>2)) ;

}

DL bR 42Pool Table RACHS, AR EE &
3. 25 Eﬁ:ﬁ% ’ ﬁﬁﬂﬁﬂﬁﬁ% EE %1 1 HG'ﬁg ’ ﬁ§ ﬁﬁ)ﬁ%,Xj‘Ey
PoolTable HJ BlockSize ( 4 ¥t & I M # 1
TableSize) , 1 NOWIIEN, EHEELL, KA
R —HThR. ET A 2ABXEHERTE
TableSize, tHiF#Unreal Engine 3 HIZIGIH, A
AT PARR $ SE BRI H >R 2 AN [A] 1386 HE1E .



K|3.25 PoolTable®E#FPool Info RN B L ) A/

/AN

KRG EE 1%, 2 7 A0, N
ft ATableSizeE N8WE? ANn Ll HAtE ¥, M5
P HE L 2




N T PR A B T B N AFAL TR NPool Table
f1, Unreal Enginef . | — &R HRPREEH . 42
NPoolTableffjTableSizedE A FALE T 1~32 768FTi
N7 A B, L, PoolTableO% Hi1~87377,
PoolTablel B HEO~ 125775, LAMZEHE, PoolTabledl
B (28672+1) ~32 T68F M. XFERT|I A LIERE
Sk

for( DWORD i=0; i < POOL_MAX; i++ )
I

1
DWORD Index;

for ( Index=0:; PoolTable[Index].BlockSize<i: Index++ ):
VSMAC_ASSERT (Index < POOL_COUNT) ;
MemSizeToPoolTable[i] = &PoolTable[Index]:

XA AR Z MR T, IR BRI
AR A2 AREEMAXSTZERIPool Info & S ze

7E T A L DLPOOL MAXGX AN M 2é i X, gk
ZUl, KRTRERMMEMHEMARNGL, AS5EH,
1B 15 I T #9491 - H Pool Info & #E1) N A7 K 7N =& 32KB,
M Unreal Engine 3PTH HPoolTable T PoolInfo’
[ 265 536771, BJ (POOL MAX-1)#*2, IE#Fi&— A%
BCAKiRE, BT LABE/NPoollInfo T [H /N oAt A —
FE, PoolTable4l[]— 1 Poollnfo FH R AH M-/ H
JG, WRANE L X E W) 3247 Windows & 4t 1565 536F
o ZTPOOLMAXNAT A xE X H32 768+1, XATEM



ik, HAEBE N NZAMERH 1T, IR — IR IERIFIX
7N IpNI TP

G A LR XN EENe ? 98T LA, JE T 3RAT
g fE M, seEHUnreal Engine 32 EARIEIE4ET
k2 5] B AR B I Pool Infolf) . B I 4] T 15 15 4 7
3GB (3 145 728KB) WAFHLEH 98 304-PoolInfo,
MPool Info )& 45 M K/N 2477, HILEE A {52
359 296F (2 304KB) . K A32fiWindows £ 45 5 &
/DL AKB, &S DLAKBX 5%, S2BR 4 Bic B 25 8] N2
359 2967, £/NPoolInfo® H ) N 1E K/ & 32KB,
NELL32KBIAT X 5%, wJa G NAEat 22 359 296
FA, RIS 304 X 2475, Unreal Enginel®H
ZREAEG ImIs A sk, HiE & K S hES18]4GB
KA, BT LUK A O E 2000010000, S=ARAHA]
e 43 2 2 0x00000000 ~ 0x00010000, {H 1 — & & 1
1 . Unreal EngineZEH /D Pool InfoltIRIFH T,
B A FEATH & Pool Info & PRI N AF K /N & 65 536F
T, WEAE2 TN, BEHAGBHNA, BARAFE2
(Bf65 536) 4Poollnfo, XFEE 16478 Al DL E B3
FllPoolInfos

ANFA ) f&Unreal Engine 35ZHL T W2z 5], =116
B4y NETSALANGE LI, BISNAE AN —H RS, JEl1lAL
BN — RG],

FPoolInfo* PoolIndirect[32]



B/~PoolIndirect[ 7 JFREFXHiE 12 " FH W
PoolInfo, A2

FPoolInfo PoolIndirect[32][2048];

Unreal Engine 3X4fithZN 1 /b NAFEH
=, A2fPPoollndirect 7 JEEH ML 4 B 22
048/ >Pool InfoH].

struct FPoolInfo

{
DWORD Bytes;
DWORD OsBytes;

DWORD Taken;
BYTE* Mem:
FPoolTable* Table;
FFreeMems* FirstMem;

FPool Info* Next :
FPool Info** PrevLink;

X1 ~2 048 sizeof (FPoolInfo) = 2 048 X 32,
BT 565 5367 WXt 55 n, HEMU, SIS,
XFEUnreal Engine 3&FIRSrHCHIRLE #L /& 64KB, Xt
FEAE T R 5l 1 E 1647 A4 43 BCET S AL AT J5 1147 .
MR AT I ARl E, A — AN Bodr 5 H se i e B
1H, RIE32fiWindows RS # ELlF T -

£ FPreLink M4 &b 19aEr, HSCAMR B
Bl vy ZEZEAZ, #EH TR BERNY, RELilr
HA R XM —DBER P MIFR, ToZRniE =
HIBER L IaET



void Link ( FPoolInfo*& Before )

{
if ( Before )

{
}

Before—>PrevlLink = &Next;

Next = Before;
PrevLink = &Before:
Before = this;

}
void Unlink ()

{
if ( Next )
{
L

}

*Prevl.ink = Next;

Next—>PrevlLink = PrevlLink:

Tl T & 5 — K T MAXSIZE ) 1& % , Unreal
Engine 3HHMAXSIZES/E65 536 (HP64KB) , 1EUF
zﬁmmm®m%%m~4QMﬁE,ﬁ?am%Tﬁ

EH, MEEESE, IBBEITRHRE A RIEE 2K
?MﬂﬂWﬁa&“%w&wﬁ%ﬁwmwﬁﬁ% A1
OsTable, FTA KT 64KBHJPool InfoHE ﬂﬂ%ﬁTable%B
&= OsTable, B ®iBE FI6AA (PRI ) k7
PoolInfo, #R)J5FEFPoolTable, UIHREHHE Table
OsTable, ABAmLAEKT64KBH, SR)G AL E R

4. AR A
2 R OR CLEAARACAE 3 Hr B i ) HAR L AE



So B 3G BRI o

VSMemWin32: : VSMemWin32 ()
{
PageSize = 0 ;
/ /13213206 Windows R G Wi KD, (Windowstz OoZife) H I
B, EXAD—MHCPURRE,
//{HIntel FTAMDI) K 73 CPUA2 4KB
SYSTEM INFO ST;
GetSystemInfo( &ST ) :
PageSize = SI. dwPageSize;
VSMAC ASSERT (! (PageSize& (PageSize-1))) ;
// ¥4k PoolTable
//IEA SR B 25 K T maxsizefd )
OsTable. FirstPool = NULL;
OsTable. ExhaustedPool = NULL;
OsTable. BlockSize = 0;
PoolTable[0]. FirstPool = NULL;:
PoolTable[0]. ExhaustedPool = NULL;
PoolTable[0].BlockSize = 8;
for ( DWORD i=1; i<5; i++ )
{
PoolTable[i]. FirstPool = NULL;
PoolTable[i]. ExhaustedPool = NULL:
PoolTable[i].BlockSize = (8KC((i+1)>>2)) + (2<<4);
}
for ( DWORD i=5; i<POOL COUNT; i++ )
{

PoolTable[i]. FirstPool = NULL;

PoolTable[i]. ExhaustedPool = NULL;

PoolTable[i].BlockSize = (4+((i+7)&3)) < (1+
((i+7)>>2)) ;

}
/)BT N0~32 T68FTHLET #]Pool Table {3
for ( DWORD i=0: i < POOL MAX: i++ )
{
DWORD Index;



for ( Index=0: PoolTable[Index].BlockSize<i: Index++

VSMAC ASSERT (Index < POOL_COUNT) ;
MemSizeToPoolTable[i] = &PoolTable|Index] :
}
/IR 32 N — R T
for ( DWORD i=0; i < 32 ; i++ )
{

}
VSMAC ASSERT (POOL. MAX-1==PoolTable[POOL COUNT-
1].BlockSize) ;

}

PoolIndirect[i] = NULL;

AR

void *VSMemWin32::Allocate (unsigned int uiSize, unsigned int
uiAlignment, bool

bIsArray)
{

/B BRI B, S R
;
ms MemLock. Lock () ;
FFreeMem *Free;
/ /U H /N Fmaxsize
if ( uiSize<POOL MAX )
{
//FRHEO~32 768515 I MIF 4K 2%f M [fJPoolTable
FPoolTable *Table = MemSizeToPoolTablel[uiSize];
VSMAC ASSERT (uiSize<=Table->BlockSize) ;
/ /2 FEPoolTablefJPool Info, HHIAZEHRA 7] HWNAE
FPoolInfo *Pool = Table->FirstPool;
/ /A A] HfJPool Info
if ( !'Pool )
{
/ /6% Pool Info, £ PoolInfo® FL64KBWN £,
/ /AR M HTPool Table B BREFAN R UK/, 1A H A



BREL

i £ 64KB

ﬁ’

64KB,

DWORD Blocks = 65536 / Table—>BlockSize;
//BytesH:52/NF65 536, 1H32fiWindows RS 4Hd

DWORD Bytes = Blocks * Table—>BlockSize;
VSMAC ASSERT (Blocks>=1) ;

VSMAC ASSERT (Blocks*Table—>BlockSize<=Bytes) ;
[/ BENAE, —3 3267 Windows R TG 3R

/)X HE I, HiFEPoollnfo, BM#iBytes/NT
//32hWindows & 4t tH 47 Fit 64KB

Free = (FFreeMem*)VirtualAlloc(
NULL, Bytes, MEM COMMIT,

PAGE READWRITE ) :

if( !Free )
{

}

/I — KRG ER H RS
FPoolInfo*& Indirect =

return NULL:

PoolIndirect[ ((DWORD)Free>>27) ] ;

if( !Indirect )
[/ RGO, WEE RG], 204814

Pool Info Il & /2&64KB

{
/)X IR, ICH N AT IE I A2 324

Windows &4t 1) — N7 Fofr B

Indirect = Createlndirect() :

}

//ARYE 2 Z G| $ BN [ JPool Info

Pool = &Indirect[ ((DWORD)Free>>16)&2047];
/ /EFERX M Pool Table

Pool->Link ( Table->FirstPool ):

Pool—>Mem = (BYTE*)Free;

[/ NHWAN RS S R, RAKRH, HTEE



112048 PoolInfo IF I /&:64KB

i

Pool->Byte = Bytes;
Pool->0sBytes= Align (Bytes, PageSize) :
// NI SRR S B a5 —

Pool->Table = Table;
Pool->Taken = 0;
Pool->FirstMem= Free;
Free—>Blocks = Blocks;
Free—>Next = NULL;

// B R B S PR —

Pool->Taken++;

VSMAC

~ ASSERT (Pool->FirstMem) ;
VSMAC

ASSERT (Pool—>FirstMem—>Blocks>0) ;

Free = (FFreeMem#) ( (BYTE*)Pool->FirstMem +

>BlockSize) :

—Pool->FirstMem—>Blocks * Table—

if ( Pool->FirstMem—>Blocks==0 )

{

Pool->FirstMem = Pool->FirstMem—>Next
if ( 'Pool->FirstMem )

{

/ /X5

Pool->Unlink () :

Pool->Link ( Table—>ExhaustedPool ):

/v‘/s——‘7[<‘

INT AllgnedSlze = Align(uiSize, PageSize) ;
Free = (FFreeMem*)VirtualAlloc(

NULL, AlignedSize, MEM_COMMIT,

PAGE READWRITE ) :
if( !Free )

{



return NULL;

}
VSMAC ASSERT (! ((SIZE T)Free&65535))

FPool Info*& Indirect =
PoolIndirect[ ((DWORD) Free>>27) | ;

if( !Indirect )

{

}
FPoolInfo *Pool =
&Indirect[ ((DWORD) Free>>16)&2047] ;

Indirect = Createlndirect():

Pool->Mem = (BYTE*)Free;
Pool->Bytes = uiSize;

Pool->0sBytes = AlignedSize;
Pool->Table = &0sTable;

}
ms MemLock. Unlock () ;
return Free;
}
FPoolInfo *Createlndirect ()
{
FPoolInfo *Indirect = (FPoolInfo*)VirtualAlloc ( NULL,
2048%*sizeof (FPoolInfo), MEM COMMIT,
PAGE READWRITE ) :
if( !Indirect )
{

}

return Indirect:

return NULL;

J

void VSMemWin32::Deallocate (char *pcAddr, unsigned int
uiAlignment, bool bIsArray)
{

ms_MemLock. Lock () ;

if( !'pcAddr )

{



return;

}

//IBIE MR 51 H AT RV Pool Info

FPoolInfo *Pool =
&PoolIndirect[ (DWORD) pcAddr>>27]

[ ((DWORD) pcAddr>>16)&2047] ;

VSMAC ASSERT (Pool->Bytes!=0) ;

/[ EARGH 5 /] A —

if ( Pool->Table!=&0sTable )

{
if( 'Pool->FirstMem )
{

Pool->Unlink () ;
Pool->Link ( Pool->Table—>FirstPool ) :

}
FFreeMem *Free =
Free—>Blocks = 1;
Free—>Next = Pool->FirstMem;
Pool->FirstMem = Free;
VSMAC_ASSERT (Pool->Taken>=1) ;
if ( —Pool->Taken == 0 )
{

(FFreeMem *)pcAddr:

Pool->Unlink () ;
VirtualFree( Pool->Mem, 0, MEM RELEASE ) ;
Pool->Mem = NULL;

else

VirtualFree ( pcAddr, 0, MEM RELEASE );
Pool->Mem = NULL;

}
ms_MemLock. Unlock () ;



VirtualAllociX P ERELZ 3247 Windows R4 )= Y
WA ECEREL, newsk EmalloctE32/7Windows &4t
G Eb<= i VirtualAlloc. AFRBEJHFEE —IX
AT WAF T ECR, B € & DL64KB XY 55 19, 5k 2
0Xxxxx0000:X F 0. WK AH#HIL64KB, ETfERE
Tl ks e, WmEEE, MEE— N RRE, 4
B ) sk 2 0Xxxxx0000, _FTH I N A7 il 3L 325
EHE—RF, 2EMANFDNT64KB, HAS/PNTF—
T 4KB, FT LA 5 32 Windows &R Zi)) 7> B 64KB . 7
52k, R 2R 5l PoolInfoii 2 64KB. TESH
=, SR NAT 2 KT 64KBAY . X3RN A7 43 Bic 1Y)
i bk A A2 0Xxxxx0000, XFEE 16 R PEH, &
. MERBEAR T . W Hnews{FEmalloc, ‘& HL[HSE
brH 21 78 B e 5y, H A T heap 43 BC B8
B, SEORFHLRE R TR

B Ja — B /& TableSize, Unreal Engine 3
47t [ TableSize JF AN e Al G 6AKBRT A B, 1] LARUEA
HAky, BA—EZAG 4214

Mgk, RO SI A  R R A,
— AL R R R R . newAmal Loc BiE 5B BUTT =2k
TR P AR AT, EL IS A7 3273 2 e 14 AT LA
3.3.3 HAWFEH

RN EEMNRBAREHEAZ . 0 R Bk
EHNAEN, A BMEEALEHFAKL, R



WA . T RN AT R, FiER N AR
A AER, 1ERNIRE S IXAER, AR ST N
R A St 2 B X BE N AE - 51 BRI AR 4k FO IS i 43 T
— B R/NEE], Windows NEFANHEFR 45 FC 2MB I A%
— S T S BeSMB~6MBZE [a] (IEARWBHT) , A
W HNSEK, FHANE [ EEMHE, BEEFT
B A REERE A LS ize 7 R/NIARIE], RIS A
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BOET S RS e, A EEEZER R E R %, H
XFEMOR T RS, ANnEEHERELEH., 8%
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NHIRRNAEEER, B — 1PN NGFEER. A
TR e HIE R 2 RN, Hpam 5ok h
H, B—m&a8 5, BE#5HPSHaSE
B FEAME R R ok . (BERES, FRATTIEAE
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IR AEBE R A BT — AN A E 2 E, 3K
T m ARG HIE, ©ET FEHET7, RATIXKH
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FETopChunk flUnusedChunk, JFIEHS AN TEETEE AN DS,
W RAGEHIGHEE RN NVBERNGFE, TS
Sizel 1 (bp=51) , FEMHSIze2 1, FTRIAME I
fic, XM ARAHIEEE RN NVBOWNG, TS
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/3. 28 WA EH KBRS = K3

b VXL DLAN, B — R, R IE R
SEHIIE 230, FEAT f) pR A T AR S ], XX — R
P — A& SavedChunk (fRAFE 4RI N FEH RS
) TopChunk) , LB —PAEETop ({RFFTopChunk =
Hi ) Topfa &f, Moo= m ) L/E) - wH HH)
TopChunk 5B [f] ¥ s 1 25 18] /2 %, A8 285241 B TH] AR A7
] SavedChunk %% F-TopChunk; 41 B & == 8] A8, S
2 TopChunk 5t <48 v — 425 N B Chunk, SavedChunkif
ANEE T TopChunk . Fr PR JACH I iz #R 45 Save dChunk A
TopChunk & {5 FHEE, Ht 018 BURE ) 25 (8] & T (2 [7]) —
A~Chunk L . 4R 7E R —Chunk B, BRI FEH AT
B ARG TopTREHEI ] s AR AEE [F] —>Chunk &,



L ZAESavedChunk Ji 1] HHE ) Chunk #(#% 21 7% [N 41| 3% B
M CER OB RE i, PRIUE 1 5 T H 1 B N 5 € #R
24l 7)) , H3FSavedChunkZf T TopChunk, A5
H—I0 R WA E B R A Toptatt .

NHHCRE RS ! B E XA,

template<class T>
class VSStackMemAlloc
{
public:
/ /FER) 3 R E P RS s [
VSStackMemAlloc (unsigned int uiNum = 0, unsigned int
uiAlignment = 0)
{
m uiNum = uiNum;
//IRAFE I3
Top = GetStackMemManager (). Top;
SavedChunk = GetStackMemManager (). TopChunk ;
if (m uiNum > 0)

{
/) MR A7 R 2% o B N AT
m pPtr = (T *)GetStackMemManager (). Allocate (
uiNum *
sizeof (T), uiAlignment, 0) ;
// FIWT A2 15 M R 2L
if (ValueBase<T>: :NeedsConstructor)

{

for (unsigned int i = 0 ; i < uiNum ;

{

i++)

//FE AT H I R 2 ] B T R A R0 eR
VS NEW(m pPtr + 1)TQ);



i++)

J

}
)

/ /TEHT R B8 P R T8 (]
“VSStackMemAlloc ()

if (m uiNum > 0)

{
if (ValueBase<T)::NeedsDestructor)

{
for (unsigned int i = 0 ; i < m uiNum ;

{
J

(m pPtr + i)—>"T(O
}
}
/ /BT SavedChunk §if 1] B BT A Chunk 21 25 /H 71| 3 Hh
if ( SavedChunk != GetStackMemManager (). TopChunk )
GetStackMemManager (). FreeChunks ( SavedChunk ) ;

/ /i8R I
GetStackMemManager (). Top = Top;

Top = NULL;

/ /S 57 Be =3 (8] Fe &
inline T * GetPtr()const

{

}

return m pPtr;

inline unsigned int GetNum() const

{
}

private:

return m uiNum;

BYTE *Top;
VSStackMem: : FTaggedMemory* SavedChunk:;
T * m pPtr;



unsigned int m uiNum;

RN AFE ARSI R

class VSSYSTEM API VSStackMem : public VSMemManager

{

VSStackMem (unsigned int uiDefaultChunkSize = 65536) ;
void *Allocate (unsigned int uiSize, unsigned int
uiAlignment, bool bIsArray) ;

void Deallocate (char *pcAddr, unsigned int

uiAlignment, bool bIsArray)

{
}

template<class T»

friend class VSStackMemAlloc;

/RS Rl B RO RHE IR, TS A A5
void Clear() ;

return;

private:

//Chunk 8% 4514

struct FTaggedMemory

{
FTaggedMemory *Next;
INT DataSize;
BYTE Datall];

} .

BYTE * Top; // 4 H7Chunk#% 3k

BYTE End; / /i Chunk % &

unsigned int Defaul tChunkSize; / /ERANEEIR 43 IiC B¢
KSize

FTaggedMemory *  TopChunk; //24H 2
Chunk k5%t

FTaggedMemory *  UnusedChunks; / /241723 H Chunk
SaS(=ka

/ /73 [R] AN I 43 ld 5T B Chunk
BYTE *AllocateNewChunk ( /N7 MinSize ) :



/ /BEBINewTopChunk £l TopChunk {Y) i A Chunk
void FreeChunks ( FTaggedMemory* NewTopChunk ) :

b

void *VSStackMem: :Allocate (unsigned int uiSize, unsigned int

uiAlignment, bool
bIsArray)
{

VSMAC ASSERT (uiSize>=0) ;
if (uiAlignment > 0)
{

VSMAC ASSERT ((uiAlignment& (uiAlignment—1))==0) ;

)
VSMAC_ASSERT (Top<=End) ;

// M 27 Chunk B 4 fic = 8]
BYTE *Result = Top;
if (uiAlignment > 0)
{
/)R 5

Result = (BY7E *) (((unsigned int)Top + (uiAlignment

- 1)) &

}

Top = Result + uiSize;
/ /i H 2987 Chunk KN, 43 BC T iR Chunk
if( Top > End )

{
/ /53 BC AR A -1 X6 55 1) % [
AllocateNewChunk ( uiSize + uiAlignment )
Result = Top;
if (uiAlignment > 0)
{

“(uiAlignment — 1)) ;

/) FRFF
Result = (BY7E *) (((unsigned int)Top +
(uiAlignment — 1))

}
/ /¥4 NTopa%t

& ~(uiAlignment — 1)) ;



Top = Result + uiSize;
}

return Result;

}
BYTE * VSStackMem: :AllocateNewChunk ( /N7 MinSize )

{
FTaggedMemory * Chunk=NULL;
/ /TN FI 3R Bl
for ( FTaggedMemory ** Link=&UnusedChunks; *Link; Link=&
(kLink) —>Next )
{
if ( (*%Link)->DataSize >= MinSize )
{
Chunk = *Link;
*Link = (kLink)->Next;
break;

}
}
if ( !Chunk )
{
/ /B B F S
INT DataSize = Max ( MinSize,
(/NT) Defaul tChunkSize-
(IN7T) sizeof (FTaggedMemory) ) ;
Chunk =
(FTaggedMemory*) VSMemOb ject : : GetMemManager () .
Allocate( DataSize +

sizeof (FTaggedMemory), 0, true) ;
Chunk—>DataSize = DataSize;
}

Chunk—>Next = TopChunk:

TopChunk = Chunk;

Top Chunk—>Data;

End Top + Chunk—->DataSize;
return Top;

}
void VSStackMem: :FreeChunks ( FTaggedMemory* NewTopChunk )



/ /B BINewTopChunk £l TopChunk H) A Chunk
while ( TopChunk!=NewTopChunk )

{

FTaggedMemory *RemoveChunk = TopChunk:;
TopChunk = TopChunk—>Next
RemoveChunk—>Next = UnusedChunks;
UnusedChunks = RemoveChunk;

}

//HE B Top. EndFTopChunck

Top = NULL;

End = NULL;

if ( TopChunk )

{

TopChunk—>Data;

Top + TopChunk—>DataSize;

Top
End

R E oaest 17, BEHED T .
void Fun()

//MA] BLAg AT 25 Y
VSStackMemAlloc<M> Temp (2) ;
M * p = Temp. GetPtr () ;

3.3.4 #4H

WHRIXBEAR A AT T FERANA T
o %[Q%’ Sl EEIR PR T —F0 B B8 FH CeR B WA 5)
i 5 2o



class VSSYSTEM API VSCMem : public VSMemManager
{

void *Allocate (unsigned int uiSize, unsigned int
uiAlignment, bool bIsArray) ;

void Deallocate (char *pcAddr, unsigned int
uiAlignment, bool bIsArray) ;
I
void* VSCMem: :Allocate (unsigned int uiSize, unsigned int
uiAlignment,

bool bIsArray)
{

if (luiSize)

{

}
if (uiAlignment == 0)
{

}

else

{

}
return NULL;

return NULL;

return malloc (uiSize) :

return aligned malloc(uiSize, uiAlignment) :

}
void VSCMem: :Deallocate (char *pcAddr, unsigned int
uiAlignment, bool bIsArray)

{
if (!pcAddr)
{

}
if (uiAlignment == 0)
{

}

else

return;

free(pcAddr) ;



{
}

~aligned free(pcAddr) ;

wJa— N E AT e BEAEEE S Fnew. T
12k, EIREAEE CWNAEBENSE, siFEHRE
Janew; 1A THElE, mTAEENAAEEYLS], TH
W AFEZEOREZH R, iEEARREAE I 2N
FEB, WSTL. BRAEEHW KRS R VE, & 0—
TEEHOLW—ENEE ., B S Fnewl) T 4b 2§
EREATNH 47—, BN ECIE OO BEbug # A Xt

"=

BT o
T R ACHS T E 2 R fnew .

tdefine USE CUSTOM NEW
#tifdef USE CUSTOM NEW
inline void *operator new(size t uiSize)
{
return VSEngine2::VSMemOb ject: :GetMemManager ().
Allocate ((unsigned int)uiSize, 0, false) ;

J

inline void *operator newl[] (size t uiSize)
{
return VSEngine2::VSMemObject: :GetMemManager ().
Allocate ((unsigned int)uiSize, 0, true) ;

j

inline void operator delete (void *pvAddr)

{

return VSEngine2::VSMemOb ject: :GetMemManager ().
Deallocate ((char *)pvAddr, 0, false) ;



inline void operator deletel] (void* pvAddr)

{
return VSEngine2::VSMemOb ject: :GetMemManager ().

Deallocate ((char *)pvAddr, 0, true) ;

}
#endif

N R ACHS F RN A R

#tdefine VSMAC DELETE(p) if(p) {VS DELETE p; p = 0;}

#tdefine VSMAC DELETEA (p) if(p) {VS DELETE [lp; p = 0;}
ttdefine VSMAC DELETEAB(p, num) if(p){ for(int i = 0 ; i < num
: i++) VSMAC DELETEA (pl[i]); VSMAC DELETEA (p) ;}

N AT BIZEES M VSMemOb ject 467K, X FEA] LR
UEAE A4 355 o8 25 L T AR AT aR AL R 2, e R W
FEHBREI®M. ELEMETHIRS K, B
A ) g A AR R S, T S R
BOE SRS R ) 7 2

class VSSYSTEM API VSMemObject
{
static VSStackMem& GetStackMemManager () ;
static VSMemManager& GetMemManager () ;
I
typedef VSMemManager& (*VSMemManagerFun) () ;
VSMemOb ject : : VSMemOb ject ()
{
#tifdef USE CUSTOM NEW
GetMemManager () ;
ttendif
}
VSMemManager& VSMemOb ject: :GetMemManager ()

{
#ifdef DEBUG



static VSDebugMem g MemManager;
telse
static VSMemWin32 g MemManager;
tendif

return g MemManager;
}
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template<typename T»

void Fun(T a)

{
WMRTEint, 1
METEfloat, AbFH2
URTZchar, &-FE3



SEANEATEL, b2, MFEIEMA 4. BHTFCHIE
S HIPLE], X FIX AN EEMAR AR B H ML S A
W, AEAE G i3 i ] LRI W iy 2 3 1) 2 A i 288 ol 2 A R
BRI . N HE —MF, Z0 T 8 75 U B anfa

P — AR i R

template<{typename T> struct TIsFloatType { enum { Value =
false }; };

template<> struct TIsFloatType<float> { enum { Value = true
bt

template<> struct TIsFloatType<double> { enum { Value = true
b

template<> struct TIsFloatType<long double> { enum { Value =
true }; };

BT B R E R RNERAE O TR R R
TIsFloatType<T>::Value = false. X H [ A 31 4F
5, FEtAfloat. double. long double. W] DLE Z
TIsFloatType<float>::Value - true .
TIsFloatType< double >::Value = true .
TIsFloatType< long double >::Value = true,

N T 535 SR W R EAR i 2R ) 2 e A

?]?/l:li%ﬁ:tq ]

template<typename T»

void Fun(T a)

{
1

I (TIsFloatType<T>::Value == true)
{

}
Else

Do something 1



Do something 2

WH =0T

float f;
Fun (f);

S B4 A D2 U B BRI TT

void Fun(float a)

{
If (true == true)

Do something 1

Do something 2

B TR B

template<typename T> struct TIsIntegralType { enum { Value =

false }; }:
template<> struct TIsIntegralType<unsigned char> { enum {

Value = true }; };

template<> struct TIsIntegralType<unsigned short> { enum {
Value = true }; };

template<> struct TIsIntegralType<unsigned int> { enum {
Value = true }; };

template<> struct TIsIntegralType<unsigned long> { enum {



Value = true }; };

template<> struct TIsIntegralType<signed char> { enum { Value
= true }; };

template<> struct TIsIntegralType<signed short> { enum {
Value = true }; };

template<> struct TIsIntegralType<signed int> { enum { Value
= true }; };

template<> struct TIsIntegralType<signed long> { enum { Value
= true }; };

template<> struct TIsIntegralType<bool> { enum { Value = true
books

template<> struct TIsIntegralType<char> { enum { Value = true

bt

MR, AT LURIE AT, e, RS
B, BRI R, FEERARER,

template<typename T> struct TIsArithmeticType
{

enum { Value = TIsIntegralType<T>::Value ||
TIsFloatType<T>::Value }
b

fREFRIANR .

template<typename T> struct TIsPointerType{ enum { Value =
false }: }:
template<{typename T> struct TIsPointerType<T*> { enum {
Value = true }; };
template<typename T> struct TIsPointerType<const T*>{ enum {
Value = true }; };
template<typename T> struct TIsPointerType<const T* const>

{ enum { Value = true }; };
template<typename T> struct TIsPointerType<T* volatile>

{ enum { Value = true }; };



template<typename T> struct TIsPointerType<T* const volatile>
{ enum { Value = true }; };

voldZBEBIUN T,

template<{typename T> struct TIsVoidType { enum { Value =
false }: }:

template<> struct TIsVoidType<void> { enum { Value = true }:
b

template<> struct TIsVoidType<void const> { enum { Value =
true }; };

template<> struct TIsVoidType<void volatile> { enum { Value =
true }; };

template<> struct TIsVoidType<void const volatile> { enum {
Value = true }; };

B PR BE MR O KR 73 IR L, H e A R ] G VL
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1. stl:: is integral<T>::value

stl:: is integral<T>::value$E 1 H T H|WrZi4s
KM BRI, B R AR @ I IX A2 1R A
E4kEEH Is integrals



template<class Ty
struct is integral
. Is integral<typename remove cv< Ty>::type>
{

I

T2 XML EBERP R . 2T
remove cv< Ty>. false type. true typeH 1T 4 1E
H, & UlHCOEAE.

template<class Ty
struct Is integral
. false type
{

I
template<>
struct Is integral<bool>
. true type
{

b
template<>
struct Is integral<char>
. true type
{

I
template<>
struct Is integral<unsigned char>
. true type
{

b
template<>

struct Is integral< ULONGLONG>
. true type
{

}s
ttendif /% LONGLONG 3/



2. std::is enum<T>::value

std::is_enum<T>::value$& [ H T | W £ 5 2 A
T RMOEAA . BN MR, U
Ui A n] LA E

template<class Ty>»
struct 1s enum
IS ENUM( Ty)
{
I
ttdefine IS ENUM( Ty) \
. Cat base< is enum( Ty)>

XHM is enumZdmiEasNER, BrPAAIEF 20
FaEOA—F., Z2THELZ, 25 LLF Visual
Studio 14. 0B84 FWtype traits 3, BEHAS T
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3.1
XA ) 3 B H S B N A7 R

#tinclude <VSMemManager. h>
void Fun()

{
J

void main ()

{

char * k = new char[10]:

int *a = new int;
ka = b;
Fun () ;

o L ) A AT R A S 3. 29
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Mo N AT BAR B, ERRAARES, —dt
HE 714500, FEMANFE, R4l 7 HIER
MiE. PdrXPMER, = HEsE R HETNALE.
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ZRPIER TARNAF SR T, —HiR
H =T A, HE IR N AR R 22 T8 A 2 BT

void Funb ()

{
VSStackMemAlloc<MyStruct> Temp (3); //HiF3 MMystructZ[H]

MyStruct *p = Temp. GetPtr(); /B [a FeEr, RmE
Ao s N2 e R B AN B
pl2].a = 1;



pl2]l.c =k ;
Fun3 () ;
}

void main()
{
VSStackMemAlloc<MyStruct> Temp (2) ;
Fun4 () ;
Funb () ;
MyStruct *p = Temp. GetPtr(); //3REC [E)FE%ET, R IR
H NI TR B AR
pll].a = 1;
pll].c ="k ;
getchar() ;



Ha
2 YN C YA

REANPG PP R — e RSN . [H
i, CHIISTLH L SEIL | — R B £ 45 46 A0 5 Ffr iz Y



Bk, WHRE, SHEWETSE.

EASTL A IR, WA EH Sl
— BRIV ? TR BRI E AR . K2 ESTLSLI
PR LA B B . MR E xR H 45 H 4518
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i H A — 344 /2DebugData. h, EHE
Visual Studiof Tk H & S &5 14614 C
e H &N, Bl MR RASTL—4 1
A E X EIES . Visual StudioH 7 1
STLE U 5 M 4 A4S . RN S| S 2 W)4E
Hjf&Visual Studio 2008, H MVisual Studio
201745 K H 38T 0 A 3 25 TH A 10 Fd A A A% =X,
FRUAIX B HESE. KEREF 1%, &
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4.1 FH:2EVSContainer

VSContainersye T Bas IS 3R, WX NIER
%%%Eﬁ%ﬁ%%%%&ﬁﬂﬁ%@ﬁ\%ﬁﬂu
H & X NAFE PR IX s 4

AT AR B ARG, H I 3 0 KT 26
SRIOZE N, LA ST 2 R SR . U S bR oR
17 6 A2 8 P I 76 26 M R348 66 5, T DR i 2 )
SR 5 U PR A3 B, R L2 9 o 5 7 20
UROEE

template <class T, VSMemManagerFun MMFun =
VSMemOb ject: : GetMemManager>
class VSContainer : public VSMemObject

{

protected:
T * New(unsigned int uiNum)

{
if (luiNum)
{

j

return NULL;



#tifdef USE CUSTOM NEW

T % pPtr = (T *)MMFun().Allocate (uiNum
sizeof (T), 0, true) ;

VSMAC ASSERT (pPtr) ;

if (!pPtr)

{

}

return NULL;

ttelse
T * pPtr = (T*)malloc (sizeof (T) * uiNum)
VSMAC ASSERT (pPtr) ;
if (!pPtr)
{

J

return NULL;

tendif
return pPtr;

}

void Delete (T * & pPtr, unsigned int uiNum)

{
if (!pPtr)
{

}
if (uiNum > 0)
{

return ;

if (ValueBase<T>::NeedsDestructor)
{

for (unsigned int i = 0 ; i < uiNum ;

{
}

i++)
(pPtr + i)—>"TO;
}
}
#tifdef USE CUSTOM NEW
MMFun (). Deallocate ((char *)pPtr, 0, true) ;



pPtr = NULL;
ttelse

free (pPtr) ;

pPtr = NULL;
fendif

}
b

INRAENMRRSE: B D rBFEATTRR
M, S EE XK AAF T Ro e . BOANEOL T
{51 252 SR A7 20 e 4% -

typedef VSMemManager& (*kVSMemManagerFun) () ;

1Z R = B T VSMemManager. h X4 H ., FH
H 7 2 HE 3 VSMemManager 1IX 4 28, JF# # — 4
VSMemManagerFun R Bl vl s2 8l B € X W& FE

VSContainerfeflt T WA REL: — 1 &New, HT
Hig e (FE, FRAAHEBGESRE: 5 —12
Delete, Bk I FERL=S A4, Deleteid 51 57 1 F AH M Y
AR

J=TFValueBase<T>: :NeedsDestructor KL LE
SE ML, R AT PAFE R — T,



4.2 W HEBIRE

A B, PR, BRAIBA S S5 F B 25 )
#i 4k 2K HVSContainer. AT AFTH ——Hfrix Lo d=
ZER N B ST Y A A, X R s S5 A 142 1 5 STL
A EZRELBAEH. BTN, EEIRAEH
B, BRI 5] ZESTI ) R 7 B s 45 7 BTNV A 1%
2%, HIFARRE AR

1. VSArray
VSArrayZE AL W T .

template <class T, VSMemManagerFun MMFun =
VSMemOb ject: : GetMemManager>
class VSArray : public VSContainer<T, MMFun>
{
public:
enum
{
DEFAULT_GROWBY = 10//47F[HJAN @,  FHIE I 25 [A] (1) 3
Kt }



VSArray (unsigned int uiGrowBy = DEFAULT GROWBY) ;
“VSArray () ;

VSArray (const VSArray& Array) ;

[/ BTN, IR

void SetBufferNum(unsigned int uiBufferNum) ;

/ /@ uiBuf ferNum/ MG E, EA VI

void AddBufferNum(unsigned int uiBufferNum) ;
void operator= (const VSArray<T, MMFun>& Array) :

inline unsigned int GetNum()const; / /IR
[EIE=Y: I v

inline unsigned int GetBufferNum()const: / /IR
EETIPS S IR

inline T * GetBuffer () const; Yyast
EiB:iibs =k

inline void SetGrowBy (unsigned int uiGrowBy):;: //i%&
B

void AddElement (const T & Element) ; / /U

noeE
template <class N, VSMemManagerFun MMFunN>

void AddElement (const VSArray<N, MMFunN> & Array,
unsigned int uiBegin, unsigned int uiBEnd); //¥s
I Ei=pE NG L A EZE v
T& operator[] (unsigned int i)const;

void Clear O ;//BBCART LA, (HARR 8]

inline unsigned int GetSize () const; / /IR
[ 5 FH 25 TR R =21 28

void Erase(unsigned int i) / /T
FREAITTER

void Erase (unsigned int uiBegin, unsigned int uiEnd) ;
// e TR

template <class N>

void Sort (unsigned int uiBegin, unsigned int uiFEnd, N

Compare) ; //HEfF

void Sort (unsigned int uiBegin, unsigned int uiFEnd) ;

//HEF?

void Destroy() ;
[/REAS RN E R WRTER efREr, 2% Elenent MI5



B2 RefR e B B U 4

// SRR BEFRET X R B BN RS BOE AR, reference i1
1, WRJFERST R reference N0

/WA 5, SR A

unsigned int FindElement (const T & Element) ;

protected:

T * m pBuffer; /5
EIBiERI =L

unsigned int m uiGrowBy; / /3w
Kl B2

unsigned int m uiCurUse; /]
(DI e

unsigned int m uiBufferNum; // 4
Fi i 25 [N 2

unsigned int m uiAllocNum; //ig
f%ﬁ%@ﬂkkiﬁ

BILRFEMBE—T.
1) VSArray5VSContainer

VSArray 4t & HVSContainer, fEVSArray B i fl
FeieSa] B 8 7 VSContainer Y )NewfllDeletes

template <class T, VSMemManagerFun MMFun =
VSMemOb ject: : GetMemManager>
class VSArray : public VSContainer<T, MMFun>

2) SAEATTER A
PP i 25 TR 2 R B AL S B SE B A2t =2 18], T oo

225 B A8 S B () 7 fifh = 18] L T 70 B 1 P T 455 A e
R HelE AR, BOAEB T B —A



TLRMEA . MR —NItE, Kol r =
B I —A, TM2mn uiGrowBy A4S, B, FALMT
B2 (m uiGrowBy - 1) 4 ERAENL Fm uiGrowBy
= DEFAULT_GROWBY, HT-7E % X 43 =5 [a) 115 5L 1 9k
DA BCIREL,  HOFE I S TR RN R IR TR KT

void VSArray<T, MMFun>: :AddElement (const T & Element)

{
if(m uiCurUse == m uiBufferNum) [/ AR [AIANE, 23]
MICERNEASE, FHAE
{
if (!m uiGrowBy)
return ;
AddBufferNum(m uiGrowBy) ;
}
VS NEW (m pBuffer + m uiCurUse) T(Element) ;
m uiCurUse++;
}
template <class T, VSMemManagerFun MMFun>
void VSArray<T, MMFun>: :AddBufferNum(unsigned int uiBufferNum)
{
if (uiBufferNum)
{
/IR A BN, SRS Km uiGrowBy
m uiAllocNumt+;
m uiGrowBy = m uiAllocNum * m uiGrowBy;
T * pBuffer = NULL;
pBuffer = New(m uiBufferNum + uiBufferNum) :
if (!pBuffer)
return ;
if (m pBuffer && m uiCurUse)
{ / /8 F & H R R BB W AR A 8 o3 Bie 1) = 1]

for (unsigned int i = 0 ; i < m uiCurUse ;

{

i++)



VS NEW (pBuffer + i) T(m pBufferl[il]);
}
}
Delete (m pBuffer,m uiCurUse); //MHEs LRI H 26
m uiBufferNum = m uiBufferNum + uiBufferNum;
m pBuffer = pBuffer;

G R S A E, AT EEAE SR A
WG AR, APt d Z R e R BRI, X
FI 2l K 38 eR BT A 2 B R PE AT, IR AN 0 ZEOR
B 70 R AR E #R R AT -

3) FindElement M Eraserf %k

XIS IAHEY, sEERE O, XHEHE
R A Br e . AR AR AR R TR
=5 H, REPZITTERER Mr, Rl locEk
T ERNSE. BREAE RITERS, Brblin s
MR — R, DS IHHFindElement PRS2 T
= Mhr, FHiAHEraserR%,

e void Erase(unsigned int 7 ) BRZCH M % 4
MILE

e void Erase(unsigned int uiBegin, unsigned
int uiBnd) BREH THIBRTE € e Rt R

e unsigned int FindElement (const T &

Element) B8 M T A TG RAERH H K T Hpo



MR HAP R BN Z G E, B4 HH
FindElement bR 20 7 S Ve B & Ge 18 1 1 Fa =0 4E 4 n)
A CESEH LRI GETeET) - WRAA IS HE T E
fe it BAE B H B/ B U e sl Y Be 45 5, 4 R Re
f& £ 1) reference=1, 1M H K E B H K, R
reference=0, M= FEIEXNICRIEEHEK. HR,
AR XA R, 4% 05 1) E Fe £ B UL M B Be

BECET, FTA IR B S BCER A] BE AR AL IX Bl ] A, ME—
IR TP e AR X PR R N e, HIX T 2
s, AEE RO, S 28 BRI TT k.

4) ClearflDestroyplZy

XA BRBEIAR 2 ATE T, Cleari®& A 45 H IE
F1Z2E], HAEEZD T I, MmDestroyll| B IEE =SR] %4
B 1 o BT DATEASR A B AR 8 7 SR i Bid & 4 1 & 3%
AR,

2. VSArrayOrder

VSArrayOrderse — MNE P HH, BRIt ELR —
TEWBAREF A FHES . XA ST & E
RAHG IR, HARKEPINxSE—, A S]H
T, BB ] HATHE AT .

3. VSMapAiVSMapOrder



{6 (value) WPIomidtiT &kt BHERZAL,
FEIR B T hr. ABHEASIH T,

4. VSList

VSListiXAMRSSTLR AR I KR FE/INF . fEIXA KR
ISz El B R 7S, KOS AR 28 0 [y 8% R 4k
WG, F TR B SSTLRA R 25284, . N
A AR ) 7 R R A T B R T .

template <class T, VSMemManagerFun MMFun»
void VSList<T, MMFun>::AddElement (const T & Element)

{
[/ENFIR TN BE RS N TR —YIR, P REACE
T
if (m bUnique)
{
if (Has(Element))
{

j

return;

}

ListElement<T> * pElem = New(1l): //HiE —PICKZIH

VS NEW (pElem) ListElement<T>();// vyt bk %1

pElem—>Element = Element; // FH P s B B 4 R
TERT

pElem—>m pFront = m pTail;

pElem—>m pNext = NULL;

if (!m pHead)

{

}

m pHead = pElem;

if (!m pTail)
{



m pTail = pElem;

else

{
m pTail->m pNext = pElem;
m pTail = pElem;

}

m uiNum++;

5. VSStack. VSQueue A VSSafeQueue

P T EH RS

VSQueue 5& BA #1 25, [A) & 5 STL 1) BA 21 22484
VSSafeQueue /&0 78IRS, J5IH U 2 L6 FE I fix
SVEAA

6. VSString

A BE O RE 7 M VSStringZRHE, H
ﬁRA%??ﬁ$M%W B B2 R, AL
PR ] B I AN A .

//HUASHE € N AR AT B AT R B R BT, tellabedefg, RAR
uiFind A5 (0O AH/N)

/ /U0 bisFront=true, bisHaveFind=true 15§ %abcdef
//UnHRbisHaveFind=false, 15%]abcde;

//HbisFront=false, bisHaveFind=true, {53%lfg
//Un%bisHaveFind=false, 15%lg

bool GetString(const VSString & String, unsigned int

uiFind, bool bIsFront = true,



bool bIsHaveFind = false);
//g?ﬁ%iFindNumW\tHIﬂﬁ‘]?‘é%?ﬁ% SN I BUHT B2 447 J B 5 B
¥
//iFIndNum = —1R/R )G — X H B
//tttabcefceafagh cFind=a, iFindNum=2, bIsFront=true,
bIsHaveFind=false
//158 % ]abcefce, blsHaveFind=true, f5%l|abedfcea
//HbisFront=false, blsHaveFind=false, {5%l/fagb,
bIsHaveFind=ture, f5%l|afagb
bool GetString(const VSString & String, TCHAR cFind, int
iFIndNum, bool bIsFront =

true, bool bIsHaveFind = false):
// B AR AR iFindNumX BRI String ) R AR, R [FI-1587R
BRI
//ttlndefkmefk, String=ef, iFindNum=2, iR[A%55 45, M2
IR Hle B e BT bR
int GetSubStringIndex(const VSString &String, int iFindNum) ;
ééigﬁi?ﬁiﬁﬁﬁ????, pStripCharsh] PL@&— /N80, B 1 =77 48
bool StripChars(const VSString &String, TCHAR * pStripChars) ;
// B Hd8 EHIFST, pReplaceChar A A& @804, B i) 2455 &8
UseCharfC#
bool ReplaceChars(const VSString &String , TCHAR *
pReplaceChars, TCHAR UseChar) :
/) BRI BT k&
void StringLtrim(const VSString &String) ;
/) BT AW A 6
void StringRtrim(const VSString &String) ;
//SprintfBRE—FF, AP X =45 o
void Format (const TCHAR * pcString, ...);

Em AR AT e LA O B ORI R pR 2,
fib i pR B el B, XA —— B, B AT B AT
A . S AR RN R .



VSDATESTRUCT APT int StringTolInt(const VSString & String);
VSDATESTRUCT APT VSString IntToString(int i) ;
VSDATESTRUCT API bool StringToBool (const VSString & String):
VSDATESTRUCT API VSString BoolToString(bool i)
VSDATESTRUCT API VSString BoolToString(unsigned int 1)
VSDATESTRUCT API VSREAL StringToReal (const VSString &
String) ;

VSDATESTRUCT API VSString RealToString (VSREAL Value) ;

XL PRI IR S T, LA RGN T
AL EM FEH TR R A E N . b
, BIA—AN12. 95 AT SRR, TR I RO N 2R 1Y)
float % L5, B EfEFRAF R W12, 9555 Hi
floatZ&MIM)12. 95,



4.3 HABE IS5

Beoh, e — R R T . R X SR
#l e % B s 25/ S

1. VSFileName

VSFileName 4% /& H VSString , Fr LB #l &
VSString )T DIgE. o8, TEN— D4, XK
FEIR I 7407 B i B HoAb e 2, b, RV B
%iggiﬁ’ AT AT B8 AR 24 B R E, SRIF ST T

2. VSBitArray

I 2R 44 3 WAz R B AN B VSBi tArray 2R I E
H. BfH—MRAEE—1ocEk, Bns Agea oM
1AME . XM — IR E R K hr EAL, i H v & W
— L NOEL I AR (. A T A KEAEZER
VSBitArray, ARPHEASLZIWENH “5” B/EM
“EL BRERL R HAh R R KE W TR 5807



AT DUARAE 2 (AT SE L. (E RS, 166
320 (50 T A G A5 BEROR ST 7 5% L
B L, L) 4 R A B A T AR

3. VSMatch

VSMatchs — MR AVLACEE, HmYIRIET (3DiFxk
GfE RKIMEITTY — . EELESHAMA3D ] 2 {5 &
722 [ &ZAAY, HAAH VRS BR5%
PE e AR R HAR G 4 A, ARE & HAE ] dmdE i B2
PEREC (A8, XMLWIEG D - TREEEENE
gﬁ%{:ﬁVSMatchEﬁ 5 &S T 91 2 MR T Re

VA

ZRIILE M AHE FFF A nane’ | (Mname—
FERTZAE) , [ s> x ]l s=x][ s<x] (x
NEE, KT x MR FT x MER DT x4
TR , [f] (FafD , [ B , &
MR (T2 NTH) o (3D
FERIMETGY — A sz bR 7 RKE R Z5
UL, SEZEEREME, ITLXBEAEH 7 83
HLEE R >RSI CanlEl4. 2F~, HSERTE 5ULRCA R
o] @ B BN AR T DU ) - DLTRAH —2]T
Ao+ DA - 2 A



&4.2 MatchZSH) H L

LA Evertex num 13, X E N[ vertex ]
[ “num’ J[i].

H UL fic i TexturePath
Assert/Resource/Texture/ , i F, & N [
TexturePath’ ][ s >0],

HLA # Position 12.34  56.73  22.875,
iR E N Position " J[fI[f1[f].

P GRS N+ 32, TiteAl
E R AVLEC AT W e 5 5. N B Bl ) A
2 )& g PR R B ] 2R R SEHLERR faj B, K EL
73 IR R B 2 AP e BEAMIRZS (state)



e R BRI SR A . AT DU RS IRES
SEPLR — AN, 3 ON X AN RS R B i R FH X AN 2R
beginkA &, B HIXARA B EHE A HIX AN A end b
o HETEHRRS HEERE —1, XN EPFATEAZE
Prunek . Unreal Engine 3+ HYAIACIR A 2R K 8%
XA R HIEAT .

FLARSTILAR LR B A I 1k . %48 E 3B
B, F LT LS B 4

4. VSGraph

VSGraphZ& & /E# SEIATI 5 (1) B i EdE 4544, H
ATATRLERIE AT Se e R, HHEAEA BRI E
o PTULEE T LB B XA R, ZIARE
LAFGEN ) UM R AR, KRN,



4.4 C+HAQH /2Tt

F DL —FORYHMUHEE N T e EE . A
HT/HWIE, ik P BB O A =07 (8. R T 45 H CRACEE
IBF

delegate double ProcessDelegate(double paraml, double
param?) :
static double Multiply(double paraml, double param2)

{
}

static double Divide(double paraml, double param2)

{
}

static void Main(string[] args)

{

return paraml * paramZ;

return paraml / param2;

/) B =

ProcessDelegate pd;

double paraml = 20;

double param2 = 10;

Console. WriteLine ("Enter M to multiply or D to
divide”) ;

string input = Console. ReadLine();



if (input == "M”)
{
[/ VIR R e =, B — R RS T =,
[/ ZHE B R4, BA TGS
pd = new ProcessDelegate Multiply) ;
}

else

{

}

/ /A% S0 FH B ik R B

Console. WriteLine ("Result: {0}”, pd(paraml, param?2)) ;
Console. ReadKey () ;

pd = new ProcessDelegate (Divide) ;

XA E L —MCH ., s AM, AT IR

e B, BATERE.

A BT wie 2 4

public delegate void myDelegate () ;
public partial class Forml : Form

{

public Forml ()
{

InitializeComponent () ;

}
public void aa()

{

Console. WriteLine ("aa”) :

}
public void bb()

{

Console. WriteLine ("bb”) ;

}
public void cc()



{

Console. WriteLine (“cc”) ;
}
myDelegate md;
private void buttonl Click(object sender, EventArgs e)
{
md = new myDelegate (aa) ;
md += new myDelegate (bb) ;
myDelegate m = new myDelegate(cc) ;
md += m ;

md () ;

——

KBRS SE R R AL I R BORAE — 2, R e — it
WAT . FHCH+E AT DLSEHLX AT RE, XA TR AR 3
He

—RUEOL T, ATLOE AR AURE, iZaREHE
AR GRIBMEAZ B ED KRR, FE#E
{5 P XA B BB BRI P iz s B WERZ R HUE R
BRI, R A WA N B S PR R R . TN
CH+ T BR SR B E RISl 0 BR TR BT AN REAH B 45, BT LA
Gn R ZR ] — A ge— W7 sUORAEHEAR [R] 2 2O [F] 32
[AI{EL A T AT BRI A0 EL B0

BE L MU,

class A

{
1

public:
AQ)
{



}

“AQ

{

}

int Add(int a, int b)
{

)

return a + b;:

b
int Add(int a, int b)
{

J

return a + b:

XPAAddBR B BRSO [H], R BMEHBAHE, H
Age A — AN RAE R B R FEATT. BRONIZ A
BRI EHR BT I T VEAN R o 353 bR 2R £ AT DL BB
FI, TSR R R E L i B I 2R A SO

&& LS

typedef int (*F) (int, int);
F f = &Add;
£(1, 2);

P 36 pR R A B Add R 2

typedef int (A::*CF) (int, int);
A a;

A *x b = &a;

CF cf = &(A::Add);

(a. *cf) (1, 2);

(b—>%cf) (1, 2);



FISR R BB R U ASSHIAd R T

KO SR AN — 3, Py BLEE A R A IR 1 T
AU E AT E Bl R — A FR A S AL . I M A Bk
B, AR B R AR AT 2 T

S DA ACAE 0l R B R T R B — NS
PR FunStub B ] .

template<F >
static int FunStub(int al, int a2)

{

}
FunStub<&Add> (1, 2);

I DA AR 48 2 Al 51 bR 2 £ B AR B — A
KR ZEMethodStub B M .

return f(al, a2):

template<CF cf>
static int MethodStub(void * p, int al, int a2)

{

AxAp = (A ®)p:

return (Ap—>%*cf) (al, a2):
}
MethodStub<& (A::Add)> (b, 1, 2):

XN EES R EE—AF & : FunStubM) 82 M
A, TMMethodStubZ (&34, 2 — /N AN &5
%hf%?%l%, 1B FunStub P S 15 & S EA 2L
_Ag .



template<F >
static int FunStub(void * p, iint al, int a2)

{

}
FunStub<&Add> ( NULL, 1, 2);

DAL BB — 20T

Kb TR KR i 8 ) B ] BT R S s o I R AR
TRETIE 2 R R B IR EE, #H — A staticB R R %L
B %o BARAIZ R BCRAT S R BRI, R s A]
LATE SCHE iz R B R B8R B . o iR 5 3 I BR 2L
EARRM A RE, REEATH SO IR [BE A [F 50 ]
re

return f(al, a2):

B AN, e AREE HT R AN A J7 (8
AR XS fErs—F H AT R .

class Delegate
{
public:
Delegate ()
{
}
"Delegate ()
{
}
typedef int (*F) (int, int);
typedef int (A::*CF) (int, int);
template<CF cf>
static int MethodStub(void * p, int al, int a2)

{
A* Ap = (A *)p;



return (Ap—>%*cf) (al, a2):
}
template<F >

static int FunStub(void * p, int al, int a2)

{
J

return (f) (al, a2);

RERFR I

A a;
Delegate: :MethodStub<&(A::Add) > (&a, 1, 2) ;
Delegate: :FunStub<&Add> (NULL, 1, 2);

typedef int (kFNew) (void * p, int, int);:
FNew fnew;

fnew = &Delegate: :MethodStub<&(A::Add)>;
(fnew) (&a, 1, 2):

fnew = &Delegate: :FunStub<&Add>:

(fnew) ( NULL, 1, 2);

X EFE T — AR deEr, e R BLE M RS
M ERSHREL. FDelegateZBH NI T W NNS8, —
MNREF R ETRE, A— D RIR XN RanifaE .

typedef int (kFNew) (void * p, int, int);:
void * m p;
FNew m F;

T 7&DelegateZSH /'m pAlm FHNZE. T IH Y
HIX AN 5245



static Delegate Create(void * p, FNew f)
{
Delegate Temp;
Temp.m F = f;
Temp.m p = p;
return Temp;
}
template<CF cf>
static Delegate FromMethod(A * p)

{

}
template<F >

static Delegate FromFun ()

{
J

return Create(p, &ethodStub<cf>):

return Create (NULL, &FunStub<f>):

B FromFunflFromMethod, 1] LAE#EDelegatezs
S 451

int Execute(int al, int a2)

{
J

return (km F) (m p, al, a2):

IXFE AT DLIE I SE [ Execute 7V R BAT X M1
T 38 PR B A R PR
A a;

Delegate k = Delegate: :FromMethod<&A::Add> (&a) ;
k. Execute (1, 2);

XL EAR B MR SEI . (H2, 4H0 ]
EHEARKI ERLIAAFE D E: AED
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typedef int (A::*CF) (int, int);

JE N FE T 1X A B B g BT 1 7 X7 30T 80T X 87
FEARH, 10 H 3k A7 7E X bR B2 2R (0] {5 28 B A 4K
Ht . A LA P A AR 2 Lk A AN P AR AT AT B AR B
R, WA S EORLR [BHE A .

template<typename R, typename Al, typename A2, class C>
class Delegate
{
public:
Delegate ()
{
m p ULL;
m F

N
NULL;

}
"Delegate ()
{

}
public:
typedef R(*F) (A1, A2);
typedef R (C::*CF) (A1, A2);
typedef R(kFNew) (void * p, Al, A2):
void * m p;
FNew m F;
template<CF cf>
static int MethodStub(void * p, Al al, A2 a2)
{
C* Ap = (C ®)p;
return (Ap—>*cf) (al, a2);
}
template<F >
static int FunStub(void * p, Al al, A2 a2)



{
)

static Delegate Create(void* p, FNew f)

{

return (f) (al, a2);

Delegate Temp;
Temp.m F = f;
Temp.m p = p;
return Temp;

}

public:
template<CF cf>
static Delegate FromMethod(C * p)

{

}
template<F >
static Delegate FromFun ()

{
}
int Execute(int al, int a2)

{
J

return Create(p, &MethodStub<cf>) :

return Create (NULL, &FunStub<f>) :

return Ctm F) (m p, al, a2);

b

A a;

Delegate<int, int, int, A> k = Delegate<int, int, int,
A>::FromMethod<&A: :Add> (&a) ;
k. Execute (1, 2):
Delegate<int, int, int, A> s
A>: :FromFun<&Add> () ;

s. Execute (1, 2);

A RAl AR, Fil R Bk =N k4K S
B AT ENERZE. FHES FRERSHCH

Delegate<int, int, int,
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template<typename R, typename Al, typename A2>
class Delegate
{
public:
Delegate ()
{
m p = NULL;
m F = NULL;
}
"Delegate ()
{
}
public:
typedef R(kFNew) (void * p, Al, A2):
void * m p;
FNew m F;

template<class C, R(C::*CF) (A1, A2)>
static int MethodStub(void * p, Al al, A2 a2)

{
C* Ap = (C ®)p;
return (Ap—>*CF) (al, a2);
}
template<R(*¥F) (A1, A2)>
static int FunStub(void * p, Al al, A2 a2)
{

j

static Delegate Create(void * p, FNew f)

{

return (F) (al, a2);

Delegate Temp;
Temp.m F = f;
Temp.m p = p;
return Temp;



public:
template<class C, R(C::*CF) (A1, A2)>
static Delegate FromMethod(C * p)

{

}
template<R (*F) (A1, A2)>
static Delegate FromFun ()

{
}
int Execute(int al, int a2)

{
J

return Create(p, &MethodStub<C, CF>) :

return Create (NULL, &FunStub<F>) :

return (Ckm F) (m p, al, a2):

b

A a:

Delegate<int, int, int> k = Delegate<int, int,
int>: :FromMethod<A, &A: :Add> (&a) ;

k. Execute (1, 2):

Delegate<int, int, int> s = Delegate<int, int,
int>: :FromFun<&Add> () ;

s. Execute (1, 2);

FiRARIE A VSDelegate. hH 4, X H & 2 i B
— F B A W D X 4 VSDelegatelList.h #N
VSDelegateTemplate.h . VSDelegateTemplate.h Hl
VSDelegate. hfE W2 L KIF/NR, EF 2N ik
ERERITE, FrClbH TR ZBRS2L.

VSDelegate. h 3 /53 A B | LS A1 ~ 3%
BN, XHEBLFHAPIECE . FHZ R E X
T BSH UL LB EINZHANHDN SR,



DECLARE DELEGATE (VSDelegate)
DECLARE DELEGATE ONE (VSDelegatel)
DECLARE DELEGATE TWO (VSDelegate2)

VSDelegate<int> a;
VSDelegatel<int, int>b;
VSDelegate2<int, int, int> c;

VSDelegatelist. h #1VSDelegateTemplate. hiX
AN AR 7 ) 7 AR B 2 2O 1~ 34 S F B AR
HAEH T, XERLHEEME T, TEEEEN. B
flf X M0 7 9%, B AS Z AE VSDelegate. cpp H7 & &
VSDelegate. h, T 2EA, 4 VSDelegatelist.ho, |4
W5 T A1 ~3NSEIRER .

VSDelegateO<int> a;
VSDelegatel<int, int> b;
VSDelegate2<int, int, int> c;

FANTEEVER W &, fEVSDelegateList. hHt, 2ZR
N¥T FF#tifdef DELEGATE PREFERRED SYNTAX[f]%Z. 37
H G, FEHEPERR AR XA, ki, —4K
W2 N int « R B EH A int B A BN
VSDelegate<int (int) >b.

T AR R B A 2t A

VSDelegate<int (void)> a;
VSDelegate<int (int)> b;
VSDelegate<int (int, int)> c;

[ |




/N

TE 38 AR R 2 BT E A XM 2, — 220
I “template <typename TSignature> class
VSDelegate;” B, 5N JCiEEILSiF.

AR RBE, XAy AU R R L, (HIFA 2
T ik e WS Fr X fpor 2. &K, H I Visual
Studio¥& A nl /.

#define DELEGATE PREFERRED SYNTAX
[/ WRIESEANBAFE, XA R P — D2, fTHREA%
2 15 H R 11
/ /T 244 0] LA [A]
//Ean, X ANSEERA g Int AR ESEA R int R ECOR UL, 51T
FFIEAN T
//HVSDelegate<int (int) > k; /7 30E AREE G P VEAFAE G 1545 S
AR D
[/ BT HIEA T,
//MIHVSDelegatel<int, int> K& ACH . J5 1 KRR 1
ZEN
#ifdef DELEGATE PREFERRED SYNTAX
template <typename TSignature> class VSDelegate:
template <typename TSignature> class VSDelegateEvent;
tendif
/| TESH
#tdefine DELEGATE PARAM COUNT 0
#define DELEGATE TEMPLATE TYPE
#define DELEGATE TYPE
#define DELEGATE TYPE VALUE
#define DELEGATE VALUE
#tinclude “VSDelegateTemplate.h”



#undef DELEGATE PARAM_COUNT

#undef DELEGATE TEMPLATE TYPE

#undef DELEGATE TYPE

#undef DELEGATE TYPE VALUE

#undef DELEGATE VALUE

[/ —NBH

#define DELEGATE_PARAM_COUNT 1

#define DELEGATE_TEMPLATE TYPE typename Al

#define DELEGATE TYPE Al
#define DELEGATE TYPE VALUE Al al
#define DELEGATE VALUE al

#tinclude ”"VSDelegateTemplate.h”
#tundef DELEGATE PARAM COUNT
#tundef DELEGATE TEMPLATE TYPE
#tundef DELEGATE TYPE

#tundef DELEGATE TYPE VALUE
tundef DELEGATE VALUE

[/ PNZEL

//3NZH

#tdefine DELEGATE PARAM COUNT 3

tdefine DELEGATE TEMPLATE TYPE typename Al, typename A2,
typename A3

#define DELEGATE TYPE Al, A2, A3
#define DELEGATE TYPE VALUE Al al, A2 a2, A3 a3
#define DELEGATE VALUE al, a2, a3

#tinclude ”“VSDelegateTemplate.h”
#tundef DELEGATE PARAM COUNT
#tundef DELEGATE TEMPLATE TYPE
#tundef DELEGATE TYPE

#tundef DELEGATE TYPE VALUE
#tundef DELEGATE VALUE

RIS ZEAG ], W AT L2 R 7 2B
=/ I8
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#if DELEGATE PARAM COUNT > 0
#define DELEGATE SEPARATOR ,
ttelse
#define DELEGATE SEPARATOR
ttendif
#tdefine DELEGATE DO JOIN(X,Y) X##Y
#tdefineDELEGATE JOIN MACRO(X,Y) DELEGATE DO JOIN(X,Y)

#tifdef DELEGATE PREFERRED SYNTAX
tdefine DELEGATE CLASS NAME VSDelegate
#tdefine EVENT CLASS NAME VSDelegateEvent
ttelse
#tdefine DELEGATE CLASS NAME
DELEGATE JOIN MACRO (VSDelegate, DELEGATE PARAM COUNT)
tdefine EVENT CLASS NAME
DELEGATE JOIN MACRO (VSDelegateEvent, DELEGATE PARAM COUNT)
ttendif

template<class RETUREN TYPE DELEGATE SEPARATOR
DELEGATE TEMPLATE TYPE>

#ifdef DELEGATE PREFERRED SYNTAX

class DELEGATE CLASS NAME<RETUREN TYPE (DELEGATE TYPE) >
ttelse

class DELEGATE CLASS NAME

tendif

{

public:



DELEGATE CLASS NAME ()

{
m p = NULL;
m F = NULL;
}
“DELEGATE_CLASS NAME ()
{
}

protected:
typedef RETUREN TYPE (* F) (void * p DELEGATE SEPARATOR
DELEGATE TYPE) ;
void * m p;
FmF;
template<class T, RETUREN TYPE (T: :*FunName)
(DELEGATE TYPE) >
static RETUREN TYPE MethodStub (void * p
DELEGATE SEPARATOR DELEGATE TYPE VALUE)
{
T % Ap = (T *)p;
return (Ap—>*FunName) (DELEGATE VALUE) ;
}
template<class T, RETUREN TYPE(T: :*FunName)
(DELEGATE TYPE) const>
static RETUREN TYPE ConstMethodStub (void * p
DELEGATE SEPARATOR DELEGATE
TYPE VALUE)
{
T % Ap = (T *)p;
return (Ap—>*FunName) (DELEGATE VALUE) ;
}
template<RETUREN TYPE (*FunName) (DELEGATE TYPE) >
static RETUREN TYPE FunStub (void * p DELEGATE SEPARATOR
DELEGATE TYPE VALUE)
{

}
static DELEGATE CLASS NAME Create(void * p , F f)

return (FunName) (DELEGATE VALUE) ;



DELEGATE CLASS NAME Temp;
Temp.m F = f;
Temp.m p = p;
return Temp;
}
public:
template<class T, RETUREN TYPE(T: :*FunName)
(DELEGATE TYPE) const>
static DELEGATE CLASS NAME FromMethod (T * p)
{
return Create ((void*)p, &ConstMethodStub<T,
FunName)) ;
}
template<class T, RETUREN TYPE (T: :*FunName)
(DELEGATE TYPE) >
static DELEGATE CLASS NAME FromMethod( T * p)
{

}
template<RETUREN_TYPE (*FunName) (DELEGATE_TYPE) >
static DELEGATE_CLASS _NAME FromFun ()

{
}

return Create ((void*)p, &MethodStub<T, FunName>) ;

return Create (NULL, &FunStub<FunName>)

RETUREN TYPE Excute (DELEGATE TYPE VALUE)
{

return Ckm_F) (m_p DELEGATE SEPARATOR DELEGATE VALUE) ;

}
RETUREN_TYPE operator () (DELEGATE _TYPE VALUE) const

{

return Ckm F) (m_p DELEGATE SEPARATOR DELEGATE VALUE) ;

}

operator bool () const

{
return m F != NULL;



}

bool operator! () const

{
}
bool operator==(const DELEGATE CLASS NAME& rhs) const
{

}

return ! (operator bool()) ;

return (m p == rhs.m p && m F == rhs.m F);

RS A NS ECIEEY S NIty T b Y A L
Ja, FNEAEIRE 2 T

template <class RETUREN TYPE
DELEGATE SEPARATOR DELEGATE TEMPLATE TYPE>

#ifdef DELEGATE PREFERRED SYNTAX
class EVENT CLASS NAME<RETUREN TYPE (DELEGATE TYPE) >
ftelse
class EVENT CLASS NAME
ttendif
{
public:
#ifdef DELEGATE PREFERRED SYNTAX

typedef DELEGATE CLASS NAME

<{RETUREN TYPE (DELEGATE TEMPLATE TYPE) >

Handler;
ttelse

typedef DELEGATE CLASS NAME<RETUREN TYPE

DELEGATE SEPARATOR DELEGATE TEMPLATE TYPE> Handler;

tendif
public:

EVENT CLASS NAME() {}

void operator+=(const Handler& handler)

{
this—>Add (handler) :



}
void Add(const Handler& handler)

{
assert (! this—>Has (handler)) ;
m handlers. AddElement (handler) ;

J

void operator—=(const Handler& handler)

{
}

void Remove (const Handler& handler)

{

this—>Remove (handler) :

unsigned int i = m handlers. FindElement (Handler) ;
if (i < m handlers. GetNum())
{

}

m handlers. Erase (i) ;

}
bool Has(const Handler& handler)

{

unsigned int i = m handlers. FindElement (handler) ;
return i != m handlers. GetNum() ;

}

//HIWT TS AL

bool TsValid() const
{

}

return m handlers. GetNum() > 0;

void Reset ()
{

}

m handlers. Clear () ;

void operator () (DELEGATE TYPE VALUE) const
{



this—>Invoke (DELEGATE VALUE) ;

}
void Invoke (DELEGATE TYPE VALUE) const

{

for (unsigned int i = 0; i < m handlers. GetNum() ;

{
}

++1)
m handlers[i] (DELEGATE VALUE) ;

}
void InvokeWithEmitter (DELEGATE TYPE VALUE
#if DELEGATE_PARAM_COUNT > 0

’

Hendif

{

const Handler& emitter) const

for (unsigned i = 0; i < m handlers. GetNum() ; ++1i)

{
if (m handlers[i] != emitter)

{
}

m handlers[i] (DELEGATE VALUE) :

}

private:
typedef VSArray<Handler> Delegatelist;
Delegatelist m handlers;

KEGIN T A A 4 Handler, HUE R

ARHELSSHE E 3, H 25155 fa B AT {8

#ifdef DELEGATE PREFERRED SYNTAX
typedef DELEGATE CLASS_NAME
<RETUREN TYPE (DELEGATE TEMPLATE TYPE) >



Handler;
ttelse
typedef DELEGATE CLASS NAME<RETUREN TYPE
DELEGATE SEPARATOR DELEGATE TEMPLATE TYPE>
Handler;
tendif

EVENT_CLASS NAMEIX AN 1 A 51 & 6 H 3h A 202
B AE [ RERY FACIE SR I B 3 — S B EST, IXREE AT
Pliz e AREE R T R HE . T2 — .

typedef VSDelegateEvent<{int (int, int)> MouseMoveEvent;
int sss(int k, int m)

{
}

class A

{

public:
int LL(int a, int b)const

{
}

return 1;

return 1;

I
void m()
{
A a;
MouseMoveEvent MouseMove;
MouseMove += MouseMoveEvent: :Handler: :FromFun<&sss> () ;
MouseMove +=
MouseMoveEvent : :Handler: :FromMethod<A, &A: :LL> (&a) :
MouseMove (1, 2);
}
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1. 5= H 5, Xt EESTL Vector Al
VSArrayiX AN SSHE W bR T I BT I B

2. X447 B AREE, Hszib el PAfai 4L H A
\]ZE’ Hﬁﬁﬂ:

typedef VSDelegateEvent<{int (int, int)> MouseMoveEvent;
MouseMoveEvent MouseMove;

a0 S % 52 X DELEGATE_PREFERRED_SYNTAX 1% />
7 U SCRHHTZ .

typedef VSDelegateEvent2<int, int, int> MouseMoveEvent;
MouseMoveEvent MouseMove;

AL BN 7 E AW X AN %, R Eam AR 2
Mo WHEIAEXBNAFRSHAN N E, ZSER
FER B IR BE . BB S B4R, b
AF A WDELEGATE. PREFERRED  SYNTAXIX A %



FEWNSHAIRE, 2% X

DECLARE DELEGATE TOW PARAMETER (ReturnType, Parameterl, Paramete
r2, Delegate Name)

{% A DECLARE DELEGATE TOW PARAMETER % 5 7] LA
AH XX HFFEN T -

ZEAFAS R B 2R TR e AR %2

3. fXFVSDelegateEvent L NI BRI B i, 1%
I K ES RS, 2B eSS0k ?

{51 4n , i MouseMove +=
MouseMoveEvent: :Handler: :FromFun<&sss> () & B4 N

LA

MouseMove += MouseMoveEvent: :Handler: :FromFun (&sss) ;

7ok owm, f£  MouseMove +=
MouseMoveEvent: :Handler: :FromMethod<A, &A::LL>

(&a) BN EL R

MouseMove += MouseMoveEvent: :Handler: :FromMethod (&a, &A::LL):

( )
/N
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XA 7 1 3 2 H R A2 T s A 25 A B T 0 fRT A R
SetBufferNum, ‘& #HHEAJT R 11iE & E0HAT 446
tb, TAddBufferNuml A<=, 15235 ] DUAE #4) i oK 40 B
WA — MW R

class MyClass

{

public:
MyClass () ;
“MyClass () ;
int 1;

b

MyClass: :MyClass ()
{

}

i=0;

MyClass:: MyClass ()

{
1= 2:



}

void main()

{
VSArray<MyClass> kl;

k1. SetBufferNum(3) ;
k1[0].i = 3;
k1. AddBufferNum(5) :

4. 2
XA’ 7S T VSArrayOrder B FHVE

4. 3
XN TRBE 7R T VSMap ) FH V.

4. 4
XA RE 7S T VSList B,

4. 5
X RE S T VSStack B e

N4, 6
XA TR S T VSQueue ) FH .

4.7
X RE 7S T VSMatceh ) v



~l4. 8
XA T CHARER R FHVE

BE 25 AT LLFT A0 5% ] VSDelegateList. h B (i [
#tdefine DELEGATE PREFERRED SYNTAX%:, &H&H AL
PR AL XA REEE 7 s inek 22,
A AHE EE LR Handler.

MouseMove += MouseMoveEvent: :Handler: :FromMethod<A, &A::LL>
(&a) ;
E1l. AddMethod<A, &A::LLL> (&a):
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5.1 FEARE

AT MVSMathiX AN SO . 1z 30 B2 7 CiE
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#tdefine EPSILON E3 (VSREAL) (1E-3)
#tdefine EPSILON E4 (VSREAL) (1E-4)
#tdefine EPSILON E5 (VSREAL) (1E-5)
#tdefine EPSILON E6 (VSREAL) (1E-6)

LR 14 25 #8 5 F RSP e o AN P A4 () 6L B < 2R 1
1 I H g S AL FRAR AT DA BT Bk . JE T
E ) W 0 A4 Ta) ) 25 AN AR 2SI, X B8 22 AR =~ Ik B
e

#tdefine VSFRONT
#tdefine VSBACK
tdefine VSON
#tdefine VSCLIPPED

w DN = O



#define VSCULLED 4
#define VSVISIBLE o
#define VSINTERSECT 3
#define VSOUT 4
#define VSIN o
#define VSNOINTERSECT 6

LA R 48 R AR = AT, BI12E K1+
4115 A

/ /5 A A A 4 e £
inline VSREAL RadianToAngle (VSREAL Radian)

{

}
inline VSREAL AngleToRadian (VSREAL Angle)

{

}
//FI W5 2N
inline bool IsTwoPower (unsigned int uiN)

{

}
inline unsigned short FloatToHalf (VSREAL Value)
inline VSREAL HalfToFloat (unsigned short Value)
inline unsigned int CompressUnitFloat (VSREAL f, unsigned int
Bit = 16)
inline unsigned int CompressFloat (VSREAL f, VSREAL Max ,
VSREAL Min ,
unsigned int Bit = 16)
inline VSREAL DecompressUnitFloat (unsigned int
quantized, unsigned int Bit = 16)
inline VSREAL DecompressFloat (unsigned int quantized, VSREAL
Max ,

return ( Radian * 180.0f ) / VSPI ;

return ( Angle * VSPI ) / 180.0f;

return ! (uiN & (iN - 1))

VSREAL Min ,unsigned int Bit = 16)



[/ B IR AR, IR IE LA R LT FE
for (unsigned int i =0 ; i <= 360 ; i++)
{

VSREAL iRadian = AngleToRadian (VSREAL(i)) ;

FastSin[i] = SIN(iRadian) ;
FastCos[i] = COS(iRadian) ;

}
inline VSREAL VSMATH API GetFastSin(unsigned int 1i);

inline VSREAL VSMATH API GetFastCos(unsigned int 1i);
VSREAL GetFastSin(unsigned int 1)
{

return FastSin[i]:
}

VSREAL GetFastCos (unsigned int 1)
{

return FastCos[i]:
}

THEHWA KBTS EKERESERTTEE — 1
WA 25, IREME N3N G A . WM HEE
RK, "TRESAEAEM S, BIPIANASE B B0E 1% B 5] —
ME. XTEIEMT, HRIRPBEIEEAZ, LR
N0, FEIERGVEA PR = N2

void VSInitCRCTable ()
unsigned int CRC32Compute( const void *pData, unsigned int
uiDataSize )

5 JG /- 2HSSE (Streaming SIMD Extensions,
HFISIMD#&Single Instruction Multiple Data4i 5,
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VSFastFunction 3 £ B 1 B 2 i) /2 JC 4w SSE J&E,  7E
VSVector3. VSMatrix3X3. VSMatrix4X4 X4 H 2]
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/ /L4 W SSE
void VSFastAdd (const VSMatrix3X3W & InM1, const VSMatrix3X3W &
InM2,
VSMatrix3X3W & OutM)
{

/ /VSSCFE W R G
~asm
{
mov eax, [InM2];
mov ecx, [InM1];

movups xmm4, [eax];:
movups xmmb, [eax+16];
movups xmm6, [eax+32];
movups xmm7, [eax+48]:
mov eax, [OutM];
movups xmm0, [ecx];
movups xmml, [ecx+16];
movups xmm2, [ecx+32]:
movups xmm3, [ecx+48];
addps xmm0O, xmm4;
movups [eax], xmmO;
addps xmml, xmm5;
movups [eax+16], xmml:
addps xmm2, xmmb;
movups |[eax+32], xmm2:
addps xmm3, xmm7;



movups [eax+48], xmm3:
}
}
/ /TG T RSSEFE
void VSMatrix3X3W: :operator —=(VSREAL f)
{

- ml28 vl = mm set ps(m[0],m[1], m[2],m[3]);

- ml28 v2 = mm set ps(m[4],m[5],m[6],m[7]);

- ml28 v3 = mm set ps(m[8],m[9],m[10], m[11]) ;
- ml28 v4 = mm set ps(m[12],m[13], m[14], m[15]) ;

- ml28 f = mm set ps(f,f, T, T);

~ ml28 rl = mm sub ps( vl, f);

- ml28 12 = mm sub ps( v2, f);

- ml28 13 = mm sub ps( v3, f);

- ml28 r4 = mm sub ps( v4, f);

M[0][0] = rl1.ml28 £32[3]; M[O]J[1] = rl1.ml28 f32[2];
M[0][2] = rl1.ml28 £32[1]; M[0]J[3] = rl1.ml128 f32[0];

M{1][0] = r2.ml128 £32[3]; M[1][1] = r2.ml28 f32[2];
MI1][2] = r2.ml128 £32[1]; M[1][3] = r2.ml128 £32[0];

M[2][0] = r3.ml128 £32[3]; M[2][1] = r3.ml28 f32[2];
M2][2] = r3.m128 f32[1]; M[2][3] = r3.m128 £32[0];

M[3][0] = r4.m128 £32[3]; M[3][1] = r4.m128 f32[2];
ME31[2] = r4.m128 f£32[1]; M[3][3] = r4.m128 £32[0];
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VSVector3ZEALME T,

class VSMATH API VSVector3d
{
public:

union

{
VSREAL m[3];

struct

{
VSREAL x, vy, z;

I



AN

MRS S R, AR X JunionZRHY, il
?ﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁﬂ%ﬁﬁﬁﬁﬁ%%%%
M

VSVector3ZEAd HIAH <R EUN T

//KE

inline VSREAL GetLength (void)const;
/KW

inline VSREAL GetSqrLength(void) const;
// i1

inline void Negate (void) ;

/ /BN

inline void Normalize (void);

// R
inline void Cross(const VSVector3d &vl, const VSVectord &v2):

/)RR

VSREAL operator * (const VSVector3 &v)const;
/ /A 1A = i I A ()

VSREAL AngleWith( VSVector3 &v) ;

// P VY TeEUve % m)

VSQuat operator * (const VSQuat  &q)const;

/ /3 X 3HREA Y [m)

VSVector3 operator * (const VSMatrix3X3 &m)const;
/ /A X AHEREAR Y m)



VSVector3 operator * (const VSMatrix3X3W &m)const;
// Tl & Nk

void operator += (const VSVector3 &v);

void operator —= (const VSVector3 &v);
VSVector3 operator + (const VSVector3 &v)const;
VSVector3 operator — (const VSVector3 &v)const:
// Ta) & A & Tk

void operator *= (VSREAL f);

void operator /= (VSREAL f);

void operator += (VSREAL f);

void operator —= (VSREAL f);

bool operator ==(const VSVector3 &v)const;
VSVector3 operator * (VSREAL f)const;

VSVector3 operator / (VSREAL f)const;

VSVector3 operator + (VSREAL f)const;

VSVector3 operator — (VSREAL f)const;

B2 N 78 o B IR s B SE NN S, TR AR
FSCRR A K 5 0 B P A ik

2. VU4 m =

VSVector3WiR 7~ WU 4k |a) &=, %2 fEVSVectord I
my woasE, FEEN T HHEEAXAFEERITIEHE.
ZXT w AR UEN N AR TR REA .
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class VSMATH API VSVector3W
typedef class VSVector3W VSColorRGBA;

DL A EAER A SR &, #H T2 3214s
DWORDZE A 544N 1 oat S B AH B 35 #



DWORD GetDWARGB () const ;
DWORD GetDWRGBA () const ;
DWORD GetDWBGRA () const ;
DWORD GetDWABGR () const ;
void GetUCColor (unsigned char &R, unsigned char &G, unsigned
char &B,

unsigned char &A)const;
void CreateFromARGB (DWORD ARGB) ;
void CreateFromBGRA (DWORD BGRA) ;
void CreateFromRGBA (DWORD RGBA) ;
void CreateFormABGR (DWORD ABGR) ;

T LA =T B A S kB E T 2Bl
VSColorRGBAZK T FIDWORDKE AU (1 45 H 4 ¥k

inline DWORD VSDWCOLORARGB (unsigned char a, unsigned char r,
unsigned char g, unsigned char b)
{
return (DWORD)
((((a) &0xfT) <<24) | (((r)&0xf£)<<16) | (((g)&OxfL)<<8) |
((b) &0xfF))) ;
}
inline DWORD VSDWCOLORBGRA (unsigned char a, unsigned char r,
unsigned char g, unsigned char b)
{
return (DWORD)
((((b) &OxFF)<<24) | (((g) &OxfF)<<16) | (((r)&OxfF)<<8) |
((a) &0xff))) ;
}
inline DWORD VSDWCOLORRGBA (unsigned char a, unsigned char r,
unsigned char g, unsigned char b)
{
return (DWORD)
((((r)&Oxff)<<24) | (((g) &0xfF)<<16) | (((b) &OxfF)<<8) |
((a) &0xff))) ;
}
inline DWORD VSDWCOLORABGR (unsigned char a, unsigned char r,



unsigned char g, unsigned char b)

return (DWORD)
((((a)&0xff) <<24) | (((b) &0xff)<<16) | (((g) &Oxff)<<8) |
((r)&0xff))) ;
}
inline void VSDWCOLORGetARGB (DWORD ARGB, unsigned char &a,
unsigned char &r, unsigned char &g, unsigned char &b)

{

(ARGB>>24) & Oxff;
= (ARGB>>16) & Oxff;
= (ARGB>>8) & Oxff:
(ARGB) & Oxff:

T = O

}
inline void VSDWCOLORGetBGRA (DWORD BGRA, unsigned char &a,
unsigned char &r, unsigned char &g, unsigned char &b)

{

(BGRA>>24) & 0xff;
= (BGRA>>16) & Oxff;
= (BGRA>>8) & 0xff;
(BGRA) & Oxff;

» = 0o O

}

inline void VSDWCOLORGetRGBA (DWORD RGBA, unsigned char &a,
unsigned char &r, unsigned char &g, unsigned char &b)

{

(RGBA>>24) & Oxff:
= (RGBA>>16) & Oxff;
= (RGBA>>8) & Oxff:
(RGBA) & Oxff;

» T 0o B

}
inline void VSDWCOLORGetABGR (DWORD ABGR, unsigned char &a,

unsigned char &r, unsigned char &g, unsigned char &b)

{

(ABGR>>24) & Oxff:
(ABGR>>16) & Oxff;
= (ABGR>>8) & Oxff:
= (ABGR) & Oxff;

B o0 T ©
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void CreateFromDirection(VSVector3 & Direction ,
const VSVector3 &Up = VSVector3(0,1,0));

void CreateRotX (VSREAL a) : // Gexbh g%
void CreateRotY (VSREAL a) : // Giyihhers
void CreateRotZ (VSREAL a) : // Ger e

/) Gz xRNy AL KR A
void CreateFluer (VSREAL Roll, VSREAL Pitch, VSREAL Yaw)
void CreateAxisAngle(const VSVector3d &vAxis, VSREAL a);//%¢

vAxisfieFrail &
/ /I 3 JRE [ 1)t e A

void CreateRot (const VSVector3 &U, const VSVector3 &V, const
VSVector3 & N) ;

LUR LA R B2 1 — 1



/ /45 BB AL

void void GetEluer (VSREAL &Yaw, VSREAL &Pitch, VSREAL
&Rol1) const

/ /45 3 i 2 T R e B A

void GetAxisAngle (VSVector3 & Axis, VSREAL & fAngle)const;
/ /432U e EL

VSQuat GetQuat () const;

G BE 5| 25 B AN BRI FE AT R & /5 R s, T
HEMN—Mik e e A2 EMET A - BT[]
MAEHR BN EER=E U V. N .

//FEATIRAT IR &

void GetRowVector (VSVector3 Row([3])const;

[/FEAT « PR ) &

void GetColumnVector (VSVector3 Column[3])const;

void GetRowVector (VSVector3 &Row0, VSVector3 &Rowl, VSVector3

&Row2) const;

void GetColumnVector (VSVector3 &Column0, VSVector3 &Columnl,
VSVector3 &Column2) const;

/) FFAF R [A] =

void GetUVN(VSVector3 UVN[3])const;

void GetUVN(VSVector3d & U, VSVector3 &V, VSVector3 &N)const:

A I T B BOERE, Ko 5 4 R 95
JE RUHEAT

//BEARTBOERE, AR R 8
void CreateScale (VSREAL fX, VSREAL fY, VSREAL f7) ;

/ /R Fh 4 il
void CreateScale(const VSVector3 & Axis, VSREAL fScale):

M AN R rh gk B % AN i SO EE R 2



void GetScale (VSVector3 & Scale)const;
void GetScaleAndRotater (VSVector3 & Scale) :

FHEBTAREBARDE A, ASIZE R IX AR ECR
RAEROBBEE . & TRAEEMRFE R 2, HAEA
iﬁi’ﬁ% Rz B “LMEARE” SRR 1T dl 7 iX

2.

//MIE—MTRE. — A E

inline void CreateFromTwoVector (const VSVector3 & vl, const
VSVector3 & v2);

J/REFIEE . FHE I &=

void GetEigenSystem (VSREAL EigenValue[3], VSVector3
Figen[3]) const;

LU LA B 2 22 Y

inline void Identity(void):

/ /B R R

inline void TransposeOf (const VSMatrix3X3 &Matrix) ;
/G E

inline void InverseOf (const VSMatrix3X3 &Matrix) ;
// 3R

inline VSREAL Det () const:

/ /3R A7 =X

i R 0 e 5 L R R 1 B O P LA B s
9.

inline VSMatrix3X3 operator * (const VSMatrix3X3
&Matrix)const; // FEPEAHIE

inline VSVector3 operator * (const VSVector3 &vc)const;

// FERGEAN ] A 2fe



FERE RH MR A H SEZbrE X, FEFEAR IR ] DAL A AE
SRR “IvE” o IRl BAR L s vl e R KRR, AHIRE
QG ek CEEEE” NSRS, s
%%@Uﬂﬁﬂn&/\ﬂ%ﬁ?ﬁlEﬁbuﬁi, ANEIFHA S E W
e #A5

BRI IR R Eg I mikl + 1 = 2, ek 1
-1=0, WLl + (-1) .

AR FE R ImE R o, A Mﬂl‘ﬁ%d@? Mo, FEFE
[FIiEmte o AL, SRR FEARRE, AN XA InR
AN R A FEEE €07 mllog ALRERE, ROy
E oo

FEFRME XA, 51 RE R AR A 2
=& LS.

void VSMatrix3X3::Linelnterpolation (VSREAL t, const VSMatrix3X3
& MI,

const VSMatrix3X3 &M2)
{

}
void VSMatrix3X3::Slerp (VSREAL t, const VSMatrix3X3 & MI,

const VSMatrix3X3 &M2)
{

*this = M1 % (1.0f — t) + M2 * t;

VSMatrix3X3 MIlTranspose, Temp;
M1Transpose. TransposeOf (M1) ;
Temp = MITranspose * MZ2;
VSREAL fAnagle;

VSVector3 Axis;

Temp. GetAxisAngle (Axis, fAngle) ;



Temp. CreateAxisAngle (Axis, fAngle * t);
*this = M1 * Temp;

——
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VSMatrix3X3WEm4 X 450654, Z KB5S & % 1k
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// FH 3% 350 P 1) 4
void CreateFrom3X3(const VSMatrix3X3 & Mat) :

/ /PR R R
void CreateTranslate (VSREAL dx, VSREAL dy, VSREAL dz) ;

void CreateTranslate(const VSVector3 & V) :

N TH ) R BRG] i R AR R B . W SR AN
RA. BERLER —ANASIE] M R, B EEAF M 21 A 23 6]
T, NWENAYIRGN B WA E, b, U, V. NA
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void CreateInWorldObject (const VSVector3 &U, const VSVector3d
&V, const VSVector3 &
N, const VSVector3 &Point) :

N (billboard) J&—FAFEEAIE A, BLAEA
2 NdH. —RaFWRE WM —FhE 584 mAE AL
), —MRZ AR B—MaE R v ieiEkn, R
= [ [ AHHL 5 17 .

/ /RSN T AR P RE
void CreateFormBillboard(const VSVector3 &vcPos, //ANi5HAE

const VSMatrix3X3 &CameraRotMatrix, // FHAL B A
R

bool bAxisY); // et HigH
NENE ) dES

PUR LA AR RE . BB RERE . IEAT %
SUFE I A0 I RE I ) B

/ /R AR B CRR 4 WL 2277 [m))

bool CreateFromLookDir (const VSVector3 &vcPos, //FNUAL E
const VSVector3 &veDir, //MRELTT ]
const VSVector3d &vcWorldUp = VSVector3 (0, 1,0)) ;

/ /AL FE (RR 3 H Az )

bool CreateFromLookAt (const VSVector3 &vcPos, / /AR B
const VSVector3 &vclLookAt, / /WA

const VSVector3 &vcWorldUp = VSVector3(0,1,0)); // LJ7ln]
/ST IE IR R



bool CreatePerspective (VSREAL fFov , / /x5 )R]k
bid

VSREAL fAspect, // B bt
VSREAL 7N , / /1 BY
VSREAL fZF) ; / /15 BY

/)N IE AT R

bool CreateOrthogonal (VSREAL fW , /)5
VSREAL fH, s
VSREAL fZN , / /1 B e TH
VSREAL fZF) ; / /1 BY

//FEST AW 1 A R

bool CreateViewPort (VSREAL fX, VSREAL fY, VSREAL fWidth, VSREAL
fHeight, VSREAL fMinz, VSREAL fMaxz) ;

MU R R, ROVES X SRERE Al
15 B hEFe MA BT BRI BREL  ATUACRAEA X ARERE L E 3%
fefit.

inline void Identity(void):
/ /B R R
inline void TransposeOf (const VSMatrix3X3W &Matrix) ;

//E

inline void InverseOf (const VSMatrix3X3W & Mat) ;
/ /K

inline VSMatrix3X3W GetTranspose () const;

//FEE
inline VSMatrix3X3W GetInverse()const:

/ /3R

inline VSVector3 GetTranslation(void)const;
/ /123 &

inline void Get3X3 (VSMatrix3X3 & Mat)const;
/ /18 B 3%335 4

LA LR Y, {HVSVector3 A4 X 4%k
SEAH IR A B 54 X A5E AR, RoRxT a0 S RAR e, A
BB m) AT 2 (B2 He, N8 Apply3X3.



inline VSMatrix3X3W operator * (const VSMatrix3X3W
&Matirx)const; // HFFEAHIfE

inline VSVector3 operator * (const VSVector3 &vc)const;

// FEREAN A) H3fe

inline VSVector3W operator * (const VSVector3W &vc)const;
// A ) 2 3fe

/ /i 3%3 B E4y

inline VSVector3 Apply3X3(const VSVector3 &v)const;

/ /N2
inline VSVector3 ApplyTranlate (const VSVector3 &Point)const;

5. VUt
VSQuatR /P e, N H B REE] 2 VY e El,

/ /I e B i R e e £ A i DU e AR
void CreateAxisAngle (const VSVector3& Axis, VSREAL fAngle)

/ /B Rz A A4 3 DU e 5
void CreateEule (VSREAL fRoll, VSREAL fPitch, VSREAL fYaw);

e B EASB N TR BESET
VSMatr1X3X3§1ﬁﬁo

/ /453 2| K7

void GetEulers (VSREAL &fRoll, VSREAL &fPitch, VSREAL
&fYaw) const;

// MDY TCEAT 21 A% 40

void GetMatrix(VSMatrix3X3 &Matrix)const;

/ /U4 e % S A e 5

void GetAxisAngle (VSVector3 & Axis , VSREAL & fAngle)const;

DU TR — L8 F s 8n F
/R

void Normalize():



//RILHE

VSQuat GetConjugate()const;

/ /13RI

VSREAL GetLength (void)const;

/ /3R

VSQuat GetInverse()const;

e I=v:"

VSREAL Dot (const VSQuat& q)const;

//3RILHE

VSQuat operator ~ (void) const;

/ /R 7%

VSQuat Pow (VSREAL exp)const;

/ /3R ULe IR I %L

VSQuat Ln()const;:

/ /3R ULe AR TR %L

VSQuat Exp () const;

void operator /= (VSREAL f):

VSQuat operator / (VSREAL f)const;

void operator *= (VSREAL f):

VSQuat operator * (VSREAL f)const;

VSQuat operator * (const VSVector3 &v) const;
VSQuat operator * (const VSQuat &q) const;
void operator *= (const VSQuat &q) ;

void operator += (const VSQuat &q) ;
VSQuat operator + (const VSQuat &q) const;
void operator —= (const VSQuat &q) ;
VSQuat operator — (const VSQuat &q) const;
bool operator ==(const VSQuat &q)const;

VU TC e RS 7= B AR 2 R

//Raq2%%q1 g% 5 1Y e

void Rotate(const VSQuat &ql, const VSQuat &q2) ;
/ /e — A F) &

VSVector3 Rotate (const VSVector3 &v)const;



VU e BUdEE R AR SE B 255 (3D~ 24t EIE
IR —Abo

/ /FEAE
void Slerp (VSREAL t, const VSQuat & ql, const VSQuat & q2) ;
// = AEERA S
void TriangleSlerp (VSREAL t1, VSREAL t2, const VSQuat &
ql, const VSQuat & g2,
const VSQuat & q3):
// VU TC RS S 4 e
void Slerp (VSREAL t, const VSQuat & ql, const VSQuat & g2, const
VSQuat & sl,
const VSQuat & s2);
void SlerpSValueOf (const VSQuat & ql, const VSQuat & g2, const
VSQuat & q3);
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2. HZ. Wk, LB

VSLine3®R /N H £, HZEE XA M —"1T;
M), ST BN EL TR Loy, XN
7] — %€ 52 HAL AL

P=PF,+ ¢ Dir
FmrEARELNSHMT IR, « A8 &
E o, BATBIEN Py s P, MRTBIEH ¢ o

/)R E P, Kt

bool GetParameter (const VSVector3 &Point, VSREAL &fLineParameter
) const;

/ /¥ B4k

inline void Set(const VSVector3d & Orig, const VSVector3d &Dir) ;
//15#|POFIdir

inline const VSVector3 & GetOrig()const;

inline const VSVector3 & GetDir () const;

//eEL, KP

inline VSVector3 GetParameterPoint (VSREAL fLineParameter)const;

NE R R B T AR E LS A BT AR R

//HIME LS =AM E R R, bCul LN B NS BT, &5 % B
[, IR (R AH AZ K R
//VSNOINTERSECT VSNTERSECT
int RelationWith(const VSTriangle3 & Triangle, bool
bCull, VSREAL &flLineParameter,
VSREAL fTriangleParameter[3])const;
/ /P B Z 5T B0 B R &
//VSNOINTERSECT VSNTERSECT VSON VSBACK VSFRONT
int RelationWith (const VSPlane3 &Plane, bool bCull, VSREAL
&fLineParameter) const;
//FIW B4 S5 HIE AL E R R
//VSNOINTERSECT VSNTERSECT
int RelationWith(const VSRectangle3 &Rectangle, bool



bCull, VSREAL &flLineParameter,
VSREAL fRectangleParameter[2])const;
//HIWT B SERIIALE R R
//VSNOINTERSECT VSNTERSECT
int RelationWith(const VSSphere3 &sphere, unsigned int
&Quantity, VSREAL &tNear,
VSREAL &tFar)const;
// AW B 28 50BBRAL B R &R
//VSNOINTERSECT VSNTERSECT
int RelationWith(const VSOBB3 &OBB, unsigned int
&Quantity, VSREAL &tNear, VSREAL
&tFar)const:
/ /AW B 28 5 AABBIA B o2 &
//VSNOINTERSECT VSNTERSECT
int RelationWith(const VSAABB3 &AABB, unsigned int
&Quantity, VSREAL &tNear, VSREAL &
tFar) const;
// AW EL S 20N E R R
//VSNOINTERSECT VSNTERSECT
int RelationWith(const VSPolygon3 &Polygon, VSREAL
&flLineParameter, bool bCull, int &
iIndexTriangle, VSREAL fTriangleParameter[3])const;

N B TR AL S A E o R R

e 9= IN=RE i)
VSREAL SquaredDistance (const VSVector3 &Point, VSREAL
&flLineParameter) const;
YRR NERE A =R e
VSREAL SquaredDistance (const VSLine3 &Line, VSREAL
&flLinelParameter, VSREAL &fLine2
Parameter) const ;
AR SERE YIS ) e
VSREAL SquaredDistance (const VSRay3 &Ray, VSREAL
&fLineParameter, VSREAL &
fRayParameter) const;
// VBB RN B R
VSREAL SquaredDistance (const VSSegment3 & Segment, VSREAL



&fLineParameter, VSREAL &

fSegmentParameter) const;
// T E SN = AR
VSREAL SquaredDistance (const VSTriangle3& Triangle, VSREAL
&fLineParameter, VSREAL

fTriangleParameter[3]) const;
AR SRR I ER A Er
VSREAL SquaredDistance (const VSRectangle3& Rectangle, VSREAL
&fLineParameter, VSREAL

fRectangleParameter([2]) const;
/ /I B 4 F0BBT) R B9
VSREAL SquaredDistance (const VSOBB3 & OBB, VSREAL
&flLineParameter, VSREAL

fOBBParameter[3]) const;
[/ R ELABR IR
VSREAL Distance (const VSSphere3 &Sphere, VSREAL
&fLineParameter, VSVector3 &

SpherePoint) const;
/ VBB 2N T S
VSREAL Distance (const VSPlane3 &Plane, VSVector3
&LinePoint, VSVector3 &PlanePoint)

const;
/ /I H 2 FIAABBI 55
VSREAL SquaredDistance (const VSAABB3 &AABB, VSREAL
&fLineParameter, VSREAL

fAABBParameter[3])const;
[/ B A2 B R
VSREAL SquaredDistance (const VSPolygon3 & Polygon, VSREAL
&fLineParameter, int&

IndexTriangle, VSREAL fTriangleParameter[3])const;

VSRay3 R /n i £, LA H 4 ME— X AIAE T ¢
At . B4 BT B Ok B R S AL AN BEIR
EHEMUEENR, A ESELMEL.

VSSegment3FRK /mLE B, BRI T HEZ, A ik
@i, XtF P= P+ t DirRiul, ¢ 2BWHEM, BT
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inline void Set(const VSVector3 &Orig, const VSVector3

&End) ;
inline void Set(const VSVector3 &Orig, const VSVector3
&Dir, VSREAL fLen) ;

3. Pl =M. WK, 2

VSPlane &/~ “FH, “FHEHMSEMITEA VN (P,
- P,) =0, PHMZLEET P LA,
N NP+ D=0, D=- NP, AWE; BrEFHEL
E‘J,/ﬁ\\ ngﬁﬁﬂ NP+ D= 0. FHEJLERECET LA 2
— /.

/1B IE PNV A AP R — S e — AP

inline void Set(const VSVector3 &N, const VSVector3 &P);

/ /18~ A = AIDA E — AP

inline void Set(const VSVector3 &N , VSREAL fD) ;

/ /B3 A E — AP

inline void Set(const VSVector3 &P0O, const VSVector3 &Pl,
const VSVector3d &P2);

inline void Set(const VSVector3 Point[3]) :

T R A T R S A e R B

aan - 8=X: il ) e

VSREAL Distance (const VSVector3 &Point, VSVector3
&PlanePoint) const;

/ /T S T AN ER 1 R B

VSREAL Distance (const VSSphere3 &Sphere, VSVector3 &
SpherePoint) const;

/ /1 B 2R RN - TH) R S

VSREAL Distance (const VSLine3 &Line, VSVector3 &PlanePoint,



VSVector3 &LinePoint)const;

/ /T S S 2R RN - T B

VSREAL Distance (const VSRay3 & Ray, VSVector3
&PlanePoint, VSVector3 &RayPoint)const;

/ VLR BRI TH] 7 R S

VSREAL Distance (const VSSegment3 & Segment, VSVector3
&PlanePoint, VSVector3 &

Segment Point)const;

/ /T S5 TR - T R B

VSREAL Distance (const VSPlane3 &Plane, VSVector3
&PlanelPoint, VSVector3 & Plane2Point)

const;

/ /BTN = AR RS

VSREAL Distance(const VSTriangle3 &Triangle, VSVector3
&PlanePoint, VSVector3 &

Triangle Point)const;

/ /T ELFE T AN T R B

VSREAL Distance (const VSRectangle3d &Rectangle, VSVector3
&PlanePoint, VSVector3 &

Rectangle Point)const;

//THELOBBAN~F- [H] #Y A 25

VSREAL Distance (const VSOBB3& OBB, VSVector3
&PlanePoint, VSVector3 & OBBPoint)const;

/ /5L AABBFISF-TH] 1) R 25

VSREAL Distance (const VSAABB3 &AABB, VSVector3
&PlanePoint, VSVector3 & AABBPoint)const;

e w - S AT ESU AR

VSREAL Distance (const VSPolygon3 &Polygon, VSVector3
&PlanePoint, int& IndexTriangle,

VSVector3 &TrianglePoint)const;

N THT B8 EOH R T Al B e AL B A&

// FI W S AN T B AL E R R

//VSFRONT VSBACK VSPLANAR

int RelationWith(const VSVector3 &Point)const;
/ /AW B2 AN TH] AL B o R

/VSNOINTERSECT VSNTERSECT VSON VSBACK VSFRONT



int RelationWith(const VSLine3 &Line, bool bCull, VSREAL
&fLineParameter) const;

/ /T S5 28 - T A7 B R A

//VSNOINTERSECT VSNTERSECT VSON VSBACK VSFRONT

int RelationWith(const VSRay3 &Ray, bool bCull, VSREAL
&fRayParameter) const;

/ /I 2 B R T A B R A&

//VSNOINTERSECT VSNTERSECT VSON VSBACK VSFRONT

int RelationWith(const VSSegment3 &Segment, bool bCull, VSREAL
&fSegmentParameter)

const;

//FIWrF- T FOBB I A7 B 5% 2

//VSFRONT VSBACK VSINTERSECT

int RelationWith(const VSOBB3 &OBB)const;

/ /H >V T ATAABBFK A7 B 5% &

//VSFRONT VSBACK VSINTERSECT

int RelationWith(const VSAABB3 &AABB)const;

/ /P W~ T ANER A7 B e R

//VSFRONT VSBACK VSINTERSECT

int RelationWith(const VSSphere3 &Sphere)const;
//FIWr~F T AN = A T AL B o< &

//VSON VSFRONT VSBACK VSINTERSECT

int RelationWith(const VSTriangle3 &Triangle)const;

int RelationWith(const VSTriangle3 &Triangle , VSSegment3 &
Segment) const;

/ /P W ZE1 A T 47 B R 2

//VSNOINTERSECT VSINTERSECT

int RelationWith(const VSPlane3 &Plane)const;

int RelationWith(const VSPlane3 &Plane, VSLine3 &Line)const:
/ /P~ T AV T 47 B R &R

//VSON VSFRONT VSBACK VSINTERSEC

Tint RelationWith(const VSRectangle3 & Rectangle)const;
int RelationWith(const VSRectangle3 &Rectangle, VSSegment3
&Segment) const;

//FIWF- T AN 22 208 B B R &

//VSON VSFRONT VSBACK VSINTERSECTint RelationWith(const
VSPolygon3 &Polygon)const:

int RelationWith(const VSPolygon3 &Polygon, VSSegment3 &



Segment) const;

// FI W~ TR 5 A A7 B S R
int RelationWith(const VSCylinder3 &Cylinder3)const;

VSTriangle3ZR/x =M IEEK, =MAEIFEMNFH KR
Ak, ErME T RIRRE R, g3 e, P= P U
+ P, V+ P, (- U-TV)R=HAIENZHENWTIE. 4
E—NE P, % U, VAalbh@ad XIS ok,
LESEL U .V, PHALIHESHE.

bool GetParameter (const VSVector3 &Point, VSREAL
fTriangleParameter[3]) const;

inline VSVector3 GetParameterPoint (VSREAL
fTriangleParameter[3]) const;

ST 5 1) T B X 2 B A W

VSRectangle3R /RF LK, M2 M HZRIRA
MRF, BHANEEREM—PNEE . bFERS
K T AL B < 2 AN B A I

4. BRAE. BrRAESE. LT

VSSphere3 % 7~ BR 4K, VSOBB3 %/~ & M B H £,
VSAABB3 R /R L A . RN SE B PR 5] 48, BT LR
FEAAR S 15 FEAR T BRAA S5 AR B B s B . 76 5] 2% BT BR
KA RS R %, AT REHRR., B T7iXL
bh, H—YEIREE, EKIKSBERIRE I, LTRSS
TG, BIEB RN EHEFTNRE. BRIE. B
] 5 AN ST 5 AR A B e O A B o R AR Bt ANEK IR
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I SINETL GEE A uRy (1

SR

|

N B B 2 ¥ 4 L ( MemoryManager
initialize) ;

|
TEIL MG, (Renderer initialize) ;
|

WON W E BB Y i b ( InputManager
initialize) ;



¢

o= B B o4& ¥ it b ( SceneManager
initialize) ;

|
H H g #H & ¥ @ b ( WorldManager

initialize) ;

XHEERAE . WA RS E A, E A, i
B AR AU T NAFE A, P PAA AR BELAs 0 20
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6.1 fLGAIaatb FHH

AP EL ZERRE TALRIYIRNTTA, X T
FROLE — RS TR, XMATn i At = s
HAsH. BT

IR ARy TN

//WIgEA T AT 8L

m pCommand = VS NEW VSCommand (1pCmdLine) ;
m hInst = hlnst;

m bIsRunning = true;

m blsActive = false;

//WIIRAL T 2%

if (!CreateTimer())

{

}

// N FFRIGEA IR, S 2 kR
if (!Prelnitial())

{

}
// N AR aEA 1
if (!CreateAppWindow())

return false:

return false:



{

}
// BV SCAE IR 28, FORBDZSWAINAS N W) A0 58 S ek % s
if (!CreateMonitor())

{

}

/ /BN D N ik

if (!CreateASYNLoader ())
{

}

/ /B 2 LR FETE YLl

if (!CreateRenderThread())
{

}

/ /G4 22 2R HE s B

if (!CreateUpdateThread())
{

}

/ /B TE Yetsith

if (!CreateRenderer())
{

}
/ /BRI N /AR
if (!Createlnput())
{

}
/B s AR
if (!CreateSceneManager ())

{

return false;

return false:

return false:

return false;

return false:

return false;

return false:

return false:



}

/ /B S A
if (!CreateWorld())
{

}
VYANAEY =Y oIl X A IR
if (1OnInitial())

{
}

return false:

return false;

X LAY PAVSTimer ¥J 460 A2 N H], HAthn] &% A
FoRBAHS

bool VSApplication::CreateTimer ()

{
if (!VSTimer::ms pTimer)

{
VSTimer * pTimer = VS NEW VSTimer () ;

if (!pTimer)
{

)

return false:

J

return true:

VSTimer. h"F A HH T 'ms pTimers

class VSSYSTEM API VSTimer
{

I

static VSTimer * ms pTimer;



VSTimer. cppH5E X Tms pTimer,

VSTimer * VSTimer::ms pTimer = NULL;
VSTimer: :VSTimer ()
{

InitGameTime () ;
ms pTimer = this;

T BT FEA G AR R 2 AT S 1)

if (!OnTerminal ())
{

}
if (!1ReleaseWorld())

{
}

if (!ReleaseSceneManager())

{

}

if (IReleaselInput ())
return false;

if (!ReleaseRenderer())

{

}
if (!'ReleaseUpdateThread())

{

}
if (!'ReleaseRenderThread())

{

bError = true:

return false;

return false:

return false:

return false:

return false:



}
if (!ReleaseASYNLoader ())

{

return false:

1
J

if (!ReleaseMonitor())
{

}
if (!ReleaseTimer())

{

1

return false:

return false:

h
VSMAC DELETE (m pCommand) ;

VSTimer EH I FEUN T

bool VSApplication::ReleaseTimer ()

{
1

VSMAC DELETE (VSTimer: :ms pTimer) ;

return true:

7N

ATLAE B, XX Gl e AT s (RIEPESS
s, IX BLELAESST
HEAHR RS IR . Tk, VR SE B XA R
7E Xms_p+3R44 [ 42 JR AR ORI AL
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FACLT 1 T 42 21 A A B R AL, RT3
£ T WA E B SR IR AR T ge g i, JCH S E
SCHIS B S 1) i 285 B SR YIS B, D] DA BB AT AR R 2% | S A
ﬁ?ﬁ&ﬁﬁ@%)‘(ﬂlﬁfi X LB Iy #4872 FE 20 198 s die 2% R

class A

{
1

public:
static int *ms iTestA;
}

Int *A::ms iTestA = new int();
class B

{

public:
static int *ms 1iTestB;
}

Int *B::ms iTestB = new int() :

R YLK Al I new BRAERTSEELH A A7
WIZEAE FnewZ B, WNAFE BRI IG T, (B3



IIAHIEint* A::ms iTestA = new int () IXATACHEA
2R . [FIER, FRATWANEIE int* B::ms iTestB
= new int O H-AaBHEEH .

— HIE RSO, AREE UL P 205 H
PESEB, T 3L A R A FH R (] A S48

B an o, A 6.1 W h om L H ¥ U n
VSTimer: :ms pTimer, {HAEIX H ANGEXAE, 12
CLR 5 =05 19
VSTimer & GetTimer ()

{

static VSTimer g Timer;
if (g Timer#&HHIUHIL)
{

)

return g Timer;

WllGtbg Timer;

e fl H BA R 7 5

VSTimer & GetTimer ()

{
if (g Timer == NULL)
{

g Timer = new VSTimer () ;
Hlastke Timer;
}

return g Timer;



R FHGetTimer () PRECKAF FHVSTimer

FrEIX BSOS B2 il T~y
o
inline void *operator new (size t uiSize)

{

return
VSEngine2: :VSMemOb ject: : GetMemManager (). Allocate (
(unsigned int)uiSize, 0, false) ;
}

H o2 i H 7 new , Ht o % 2 i H
GetMemManager (), MG NAFE FEES

R4 22 = WA G40 /& /] LB ), MEA 2140
int* A::ms iTestA = new int () iXFhiEToyEdEH 1,
HIGa A0 BT A2 9 P o o8 XUF Y U SR WT 2640 1) AR &=
P B AR E RS, A B E B S i T Rk
VSTimer GetTimer () B =,
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class VSGRAPHIC API VSTexAllState : public VSObject , public
VSResource



DECLARE INITIAL
static bool InitialDefaultState();
static bool TerminalDefaultState() :
protected:
static VSPointer<VSTexAllState> Default;
public:
static const VSTexAllState *GetDefault ()
{

return Default;

}

SEBLER o an R

VSPointer<VSTexAllState> VSTexAllState: :Default;
IMPLEMENT INITTAL BEGIN(VSTexAllState)
ADD INITTAL FUNCTION WITH PRIORITY (InitialDefaultState)
ADD TERMINAL FUNCTION (TerminalDefaultState)
IMPLEMENT INITIAL END
bool VSTexAllState::InitialDefaultState ()
{
Default = LoadDefaultTexture():
if (!Default)
return O;
}
bool VSTexAllState::TerminalDefaultState ()
{
Default = NULL;
return 1;

XA KM E 7 EANRI 2D B Default, Tfistatic
bool InitialDefaultState() 45 static  bool



TerminalDefault State () W45 ~N#] G4 Defaul t A1
M Defaul t IS BRZEL

ZETU VO /R - | M S = 4
VSPointer<VSTexAllState>VSTexAllState: :Default
, FEEEVIEN . A )EE S DL 2R E M) a4 A
B PRI

IMPLEMENT INITIAL BEGIN (VSTexAllState)

ADD INITIAL FUNCTION WITH PRIORITY (InitialDefaultState)
ADD TERMINAL FUNCTION (TerminalDefaultState)

IMPLEMENT INITIAL END

MR ZERE AU I~ (RS 3E &) .

class VSGRAPHIC API VSMaterial : public VSMaterialBase
{
DECLARE INITIAL
static bool InitialDefaultState()
static bool TerminalDefaultState() ;
protected:
static VSPointer< VSMaterial > Default;
public:
static const VSMaterial *GetDefault ()
{

return Default:

}

SEILER R .

VSPointer< VSMaterial > VSMaterial::Default;
IMPLEMENT INITIAL BEGIN(VSMaterial)
ADD PRIORITY (VSTexAllState)



ADD INITIAL FUNCTION WITH PRIORITY (InitialDefaultState)
ADD TERMINAL FUNCTION(TerminalDefaultState)
IMPLEMENT INITIAL END

bool VSMaterial::InitialDefaultState ()

{
1

Default =VS NEW VSMaterial () ;
Default—>SetTexture (VSTexAllState:: GetDefault());
if (!Default)

return O;

}
bool VSMaterial: :TerminalDefaultState ()

{
Default = NULL;
return 1;

X B A A0 G B SR 1 A | AE TN T AR R T
VSTexAllState [ L 45  2¢  ADD_PRIORITY
(VSTexAllState) , X ¥ & iE £ i 17 # Default-
>SetTexture (VSTexAl1State: :GetDefault()) K ,
VSTexAllState:: GetDefault() BY H 3k B fH A £ =
] 6

— HyEM e, WItEH 9] ZEe m <l H s e
FEZE I VSMain: : Initialize (), 4H5% 5] 20 6t H

VSMain: : Terminate () .
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#define DECLARE INITIAL \

public: \
static bool RegisterMainFactory(); \
static bool ms bRegisterMainFactory; \
static VSPriority ms Priority;\

#tdefine IMPLEMENT INITTAL BEGIN(classname) \
static bool gs bStreamRegistered ##classname=
classname: :RegisterMainFactory () ;\
bool classname::ms bRegisterMainFactory = false; \
VSPriority classname::ms Priority;
bool classname::RegisterMainFactory() \

A
if (!ms bRegisterMainFactory) \

{
#define IMPLEMENT INITIAL END \
ms bRegisterMainFactory = true; \

A

return ms bRegisterMainFactory; \

}
#define ADD INITIAL FUNCTION WITH PRIORITY (function name)\

VSMain: :AddInitialFunction (function name, &ms Priority) ;
#tdefine ADD TERMINAL FUNCTION WITH PRIORITY (function name)\



VSMain: :AddTerminalFunction (function name, &ms Priority) ;
#tdefine ADD PRIORITY (classname) \

if(!ms Priority. AddPriorityThan (&classname::ms Priority))\
return 0O;

PiVSMaterial i, XtiXeezdt TR, EBIHE
g —H T4,

class VSGRAPHIC API VSMaterial : public VSMaterialBase
{
public:

static bool RegisterMainFactory() ;

static bool ms bRegisterMainFactory;

static VSPriority ms Priority;

static bool InitialDefaultState();

static bool TerminalDefaultState() :
protected:

static VSPointer< VSMaterial > Default;

public:
static const VSMaterial *GetDefault ()
{
return Default;
}
}
SEIER A Un R o

VSPointer< VSMaterial > VSMaterial::Default;

//IMPLEMENT INITIAL BEGIN(VSMaterial)

static bool gs bStreamRegistered VSMaterial =
VSMaterial: :RegisterMainFactory () ;

bool VSMaterial::ms bRegisterMainFactory = false;

VSPriority VSMaterial::ms Priority;

bool VSMaterial::RegisterMainFactory ()



if (!ms bRegisterMainFactory)

{
//ADD_PRIORITY (VSTexAllState)

if (!ms Priority. AddPriorityThan (&VSTexAllState: :ms Priority))
\

return O;

//ADD INITTAL FUNCTION WITH PRIORITY (InitialDefaultState)

VSMain::AddInitialFunction(InitialDefaultState, &ms Priority) ;
//ADD TERMINAL FUNCTION (TerminalDefaultState)

VSMain: :AddTerminalFunction (TerminalDefaultState, &ms Priority
) ;

//IMPLEMENT INITIAL END

ms bRegisterMainFactory = true;

}

return ms bRegisterMainFactory;

I B — T S B 1) A R R S R R ) n A R 1
HH R B U6 . gs bStreamRegistered VSMaterial Y
] 48 e T £ T bool
VSMaterial: :RegisterMainFactory ) BI#JE4. AN T
B EEWIUG4k, Fms bRegisterMainFactorylX 4%
= NCARRS], ZEFREF AL EREWinMainia T8I, 7] LASE
%P B W1 Ak BRI L

W F FVSPriority MVSMainphi 4N,

VSPriorityRR NI, B4 — PRIk
K HMEm_uiPriorityNum. #)%a B IXME N0, {H



WORR RSB Z s JROEM R~ EaF  E, A
TEHE T AR R RAE 20, VSPriority
Fi¥m_pPriorityThanListAFm Al | 5iX N RLpEH
HEAMB R R yZR, K624, GRIHILEL
HZIKH FDME, Br LG Y ms Priority
m pPriorityThanListiif & DAERms Priority.

AT VEN: b= /N ivt SRR Y IR - e e ey
e, KRR R

unsigned int VSPriority::CheckPriorityNum()
{
if (m uiPriorityNum || !m pPriorityThanList.GetNum())
return m uiPriorityNum;
else
{
unsigned int uiMax = O;
for (unsigned int i = 0; i <

m pPriorityThanList. GetNum() ; i++)

{
1

if (uiMax < m pPriorityThanList[i]-
>CheckPriorityNum())
uiMax = m pPriorityThanList[i]-
>m uiPriorityNum;
}
m uiPriorityNum = uiMax + 1;
return m uiPriorityNum;

}

6. 25, GRIESE e NDARIE e 2 FI UK
{EIn1, DIPLIeFNARIIL N1, ERIRSE S NBI
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bool VSPriority::AddPriorityThan (VSPriority * pPriority)
{
if (!pPriority)
return 0O;
if (pPriority—>CheckIsCircle (this))
return 0;
m uiPriorityNum = O;
m pPriorityThanlList. AddElement (pPriority) ;
return 1;

VSMa i AR R S 20 T BRI, AT

typedef bool (*Function) () :
class VSGRAPHIC API VSMain
{
public:
//AddInitialFunctionA ANERA, —AN& 0l LA AR Je 2y,
— AN B B S g
static void AddInitialFunction(Function Func) :
static void AddInitialFunction(Function Func, VSPriority
*pPriority) ;
static bool Initialize():

//AddTerminalFunctionf4 5 20 5 W1 4640 7 AH 2



static void AddTerminalFunction (Function Func) ;
static void AddTerminalFunction(Function Func, VSPriority
*pPriority) ;
static bool Terminate () :
private:
/) BREL S R A&
struct Element
{
public:
Element ()
{
Func = NULL;
pPriority = NULL;
}
“Element ()
{
Func = NULL;
pPriority = NULL;
}
Function Func;
VSPriority *pPriority;
/BT HRAERT
bool operator > (const Element& e)const
{
static VSPriority Prl;
static VSPriority Pr2;

VSPriority *pl = NULL;
VSPriority *p2 = NULL;

if (pPriority)

pl = pPriority;
else

pl = &Prl;

if (e. pPriority)

p2 = e.pPriority;
else

p2 = &Pr2;



return (Ckpl) > (¥p2):
}
} /[N RS T is AT I T VR A N

//HEF?

class PriorityCompare
{
public:
inline bool operator () (Element & el, Element& e2)
{
static VSPriority Prl;
static VSPriority Pr2;

VSPriority *pl = NULL;
VSPriority *p2 = NULL;
if(el. pPriority)

pl = el.pPriority;
else

pl = &Prl;
if (e2. pPriority)

p2 = e2.pPriority;
else

p2 = &Pr2;
return (kpl) <= (*p2);

b

b
/ /ON IATS e 26 R0 ek 2
void VSMain::AddInitialFunction (Function Func, VSPriority
*pPriority)
{

if (!Func)

return;
if('ms pInitialArray)

{



ms plnitialArray = VS NEW VSArray<Element>;
}

Element e;

e. Func = Func;

e. pPriority = pPriority;

ms plnitialArray—>AddElement (e) ;
}
/ /W R BUE 5| BT a6 A 1 Ak 1
bool VSMain::Initialize ()

{
//HE BB ZRAT AR 4 ok R 7 A R
ms plnitialArray—>Sort (0,
ms plnitialArray—>GetNum() -
1, PriorityCompare()) :
for (unsigned int i = 0 ; i < ms pInitialArray-
>GetNum () ; i++)

{
if( ! (k( (#ms pInitialArray) [i].Func )) () )

{
VSMAC ASSERT (0) ;

return O;

)
j

ms_plInitialArray—>Clear() ;
VSMAC DELETE (ms pInitialArray) ;

return 1;

X BB N AT A, B B H i R,
BEE LA, T8 E VSMain 34 FVSPriority 3
G
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// & D ENAK AL, OFE AR, BAEEEEE

LRESULT WINAPI MsgProc (HWND hWnd, UINT msg, WPARAM wParam,
LPARAM 1Param)

{

return DefWindowProc (hWnd, msg, wParam, 1Param);
}
int WINAPT WinMain (HINSTANCE hInst, HINSTANCE
hPrevInstance, LPSTR 1pCmdLine,
int nCmdShow)
{

//EM 2

WNDCLASSEX wndclass:

HWND hWnd = NULL;

wndclass. chSize = sizeof (wndclass) ;

wndclass. style =

CS HREDRAW | CS VREDRAW | CS OWNDC |

CS_DBLCLKS;

wndclass. hIconSm = LoadIcon(NULL, IDI APPLICATION) ;
if (RegisterClassEx (&wndclass) == 0)
return O;
/ /B
if (! (hWnd = CreateWindowEx (NULL,
m WindowClassName. GetBuffer (),
m Tile.GetBuffer (), m dwWindowedStyle, 0, O,
m uiScreenWidth,
m uiScreenHeight, NULL, NULL, m hInst, NULL)))

return O;
/ /1 BAEIA
MSG msg;

while (m bIsRunning)

{

PM_REMOVE))

while (PeekMessage (&msg, NULL, 0, O,

{

TranslateMessage (&msg) ;
DispatchMessage (&msg) ;



J
}
AL A IRENS

UnregisterClass (m WindowClassName. GetBuffer (), m hInst) ;
!
)
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class VSApplication : public VSMemObject
{

static VSApplication * ms pApplication;

VSCommand * m pCommand; / /AT S
unsigned int m uiRenderAPIType; / /1B G HIAPT
unsigned int m uiScreenWidth; // o v
unsigned int m uiScreenHeight: Va2 -%=0 s
unsigned int m uiAnisotropy; // AL g
unsigned int m uiMultisample; // % B RF:
unsigned int m iUpdateThreadNum; // % 2 H CPUAS
A
virtual bool Run() ; //1BAT 5| 2
virtual bool CreateEngine() ; // B 5] ZEH 2
virtual bool ReleaseEngine(); / /BRI G| R A

//Applicationiz{T E AN

virtual bool Main (HINSTANCE hinst, LPSTR 1pCmdLine, int
nCmdShow) ;

// NN N E 5 ZE 0 [ p& £



/ /WG 2 1 R

virtual bool Prelnitial():

/ /WU AL 1

virtual bool OnInitial();

/ /1R s i R

virtual bool OnTerminal () :

// S fe A

virtual bool PostUpdate() :

/ /B3 2w A

virtual bool PreUpdate() :

/ /8 Jeist i

virtual bool OnDraw() :

// A Bbs . BERLERAE

virtual void OnMove (int xPos, int yPos);

virtual void OnReSize(int iWidth, int iHeight) ;

virtual void OnKeyDown (unsigned int uiKey) ;

virtual void OnKeyUp (unsigned int uiKey) ;

virtual void OnLButtonDown(int xPos, int yPos) :

virtual void OnLButtonUp(int xPos, int yPos) ;

virtual void OnRButtonDown (int xPos, int yPos) :

virtual void OnRButtonUp(int xPos, int yPos);

virtual void OnMButtonDown (int xPos, int yPos) :

virtual void OnMButtonUp(int xPos, int yPos);

virtual void OnMouseMove (int xPos, int yPos) ;

virtual void OnMouseWheel (int xPos, int yPos, int zDet) :

/ /BB PR

virtual void ChangeScreenSize (unsigned int
uiWidth, unsigned int uiHeight,

bool bWindow, bool IsMaxScreen = false):

/)R B E

bool m bIsActive;

/)G B BAEIBAT

bool m bIsRunning;

ETRREFP AR, AEF G BRI RIX AR
R SEILILAF M FIREE . T DR AEE £ T Windows



G HISEEL

#ifdef WINDOWS
class VSWindowApplication : public VSApplication
{
//BIETE Geds
virtual bool CreateRenderer () ;

/ /RN /B AR

virtual bool Createlnput();

/ /B ST IR T 2

virtual bool CreateMonitor() ;

virtual bool CreateDx9() ;

virtual bool CreateDx10();

virtual bool CreateDirectX11();

virtual bool CreateOPGL () ;

virtual bool CreateAppWindow() ;

static LRESULT WINAPI MsgProc (HWND hWnd, UINT msg,
WPARAM wParam,

LPARAM 1Param)

static void InputMsgProc (unsigned int uilnputType,

unsigned int uiEvent,
unsigned int uiKey, int x, int y, int z):

VSString m Tile;

VSString m WindowClassName;

unsigned int m uilnputAPIType;

static DWORD ms WinodwKeyToVS[];

DWORD m_dwWindowedStyle;

DWOKD m dwFullscreenStyle;

bool m blsWindowed;

HIWND m MainHwnd;

VSArray<VSRenderer: :ChildWindowInfo>
m ArrayChildHwnd;

HINSTANCE m_hlnst;

virtual bool Main (HZINSTANCE hinst, LPSTR 1pCmdLine,
int nCmdShow) ;

virtual bool Prelnitial ()

virtual void ChangeScreenSize (unsigned int uiWidth,



unsigned int uiHeight, bool bWindow, bool
IsMaxScreen = false) ;
unsigned int CheckVirtualKeyDown (unsigned int VK);
unsigned int CheckVirtualKeyUp (unsigned int VK) ;
b
#endif

Windows~F & FE#t0penGLAIDirect X, At H
Bl A SZE T DirectX 9FDirectX 111X P AS [ 2
1, AR EAEE IS DirectXInput flWindows & [ [A]
WSRSEEL . HREAEA & S5Windows & I AH IS N 2
B REAARGT, nTLLEEAAE.

bool VSWindowApplication: :Main (HINSTANCE hInst, LPSTR
I1pCmdLine, int nCmdShow)

{
m pCommand = VS NEW VSCommand (1pCmdLine) ;
m hInst = hlnst;
m blIsRunning = true;
m bIsActive = false;
if (!CreateTimer())
{

}
if (!Prelnitial())
{

}
if (!CreateAppWindow())

{
}
if (!CreateEngine())
{

J

return false;

return false;

return false:

return false:



if (10nInitial())
{

}

MSG msg;

bool bError = false;
while (m bIsRunning)

{

return false;

while (PeekMessage (&msg, NULL, 0, 0, PM REMOVE))
{

TranslateMessage (&msg) ;
DispatchMessage (&msg) ;

}
if (m bIsActive)

{
if (!Run())

{

m bIsRunning = false;
bError = true;

i

else

{
if (VSRenderThreadSys: :ms pRenderThreadSys)

{
VSRenderThreadSys: :ms pRenderThreadSys—

>Clear () ;

J

}
if (!OnTerminal ())

{
}
if (!ReleaseFngine())
{

)

bError = true:

bError = true:



if (!ReleaseTimer())
{

}

VSMAC DELETE (m pCommand) ;

UnregisterClass(m WindowClassName. GetBuffer (), m hlnst);
return !'bError;

bError = true;:

ANFEPFE S B SEEUS AR B Main P2, X B AN A
1) R J&Windows HVH 2GR . HARF & T BSZELR
[ml /NS, bean, FEDOSF, miEZ:$Windows VH B8
57

while (m bIsRunning)

{
if (m bIsActive)
{
if (1Run())
{

m bIsRunning = false;
bError = true;

XFFRuneR %, FEARTREEIESE P Hl.

bool VSApplication::Run()

{
double fTime = 0. 0f;
double fFPS = 0. 0f;
/ /8 B N AT 4T B A
GetStackMemManager (). Clear () ;
// BT (]
if (VSTimer::ms pTimer)



VSTimer: :ms pTimer—>UpdateFPS() ;
fTime = VSTimer::ms pTimer—>GetGamePlayTime () ;
fFPS = VSTimer::ms pTimer—>GetFPS() ;

}

if (VSRenderer::ms pRenderer)

{
//Direct XORRAS[H R 2 A Wi &2 15 22K, OpenGLEAH W
FE RN, XN ERE— EHiIR A true
if (VSRenderer: :ms pRenderer—>CooperativeLevel ())
{
[/ IRTE G S
if (VSRenderThreadSys: :ms pRenderThreadSys
&&
VSResourceManager: :ms_bRenderThread)
{
VSRenderThreadSys: :ms pRenderThreadSys—
>Begin() ;
}
// B8 #rinput
if (VSEnginelnput::ms pInput)
{

}
/ /SR SO I W s
#ifdef WINDOWS
if (VSResourceMonitor: :ms pResourceMonitor)

{

VSResourceMonitor: :ms_pResourceMonitor—
>Update (fTime) ;

}

tendif

//BEH R %

if (VSASYNLoadManager: :ms pASYNLoadManager)

{

VSASYNLoadManager: :ms pASYNLoadManager—
>Update (fTime) ;

}

VSEngineInput::ms pInput—>Update () ;



/ /ST 5
if (VSWorld::ms pWorld)

{
J

VSWorld: :ms pWorld->Update (fTime) ;

/ /181
PreUpdate () ;
[/ s B

if (VSSceneManager::ms pSceneManager)

{

VSSceneManager: :ms pSceneManager—

>Update (fTime) ;

}

// 1Bl

PostUpdate () ;

Wit

VSRenderer: :ms pRenderer—>BeginRendering() ;

/ /TG

if (VSSceneManager: :ms pSceneManager)

{

VSSceneManager: :ms pSceneManager—
>Draw (fTime) ;
}
/ /1Bl
if (!OnDraw())
{

i

return false:

/ /G5 RE
VSRenderer: :ms pRenderer—>EndRendering () ;
/] 2 RFEE JAR L

if (VSRenderThreadSys: :ms pRenderThreadSys

&&
VSResourceManager: :ms_bRenderThread)

{
VSRenderThreadSys: :ms pRenderThreadSys—

>ExChange () ;



/iGN R IX
VSResourceManager: : ClearDynamicBufferGeometry () ;

j

else

{
//AEVR G RAG LT WE e fin &
if (VSRenderThreadSys: :ms pRenderThreadSys)

{
VSRenderThreadSys: :ms pRenderThreadSys—
>Clear () ;

}
}
/ /A FRGC
VSResourceManager: :GC() ;

i

return true:

AR F BT A ATE Y, X Em
BRI KT RPN AW e
ZUREEG . BRI, R S S R 4

WindowsF-& FHIAN D REAZWinMain, X HEHXTE
i S A ES

#ifdef WINDOWS

int WINAPI WinMain (HINSTANCE hInst, HINSTANCE hPrevInstance,
LPSTR 1pCmdLine, int nCmdShow)

{

VSInitSystem() ;
VSInitMath() ;
VSMain: :Initialize();
if (VSApplication::ms pApplication)
{
if (!VSApplication::ms pApplication-
>Main (hInst, 1pCmdLine, nCmdShow) )



—

VSMAC ASSERT (0) :

J

VSMain: :Terminate () :
return 1;

}
tendif

VSApplication::ms pApplicationfJEl @& E5H
6% A I —FE, 18I H YA R BUR 61 2
VSApplication::ms pApplication /S =
VSMain: :Initialize () 4T o

N X B I R 2 R AT

#tdefine DLCARE APPLICATION(classname) \
public:\
static bool RegisterMainFactory() :\
private:\
static bool InitialApplation():\
static bool TerminalApplation() ;\
static bool ms bRegisterMainFactory;

N B T 2K E X

#tdefine IMPLEMENT APPLICATION(classname)\
static bool gs bStreamRegistered classname=
classname: :RegisterMainFactory () ;\
bool classname::ms bRegisterMainFactory = false;\
bool classname: :RegisterMainFactory()\
{\
if (!ms bRegisterMainFactory)\

A\



VSMain: :AddInitialFunction(classname: :InitialApplication) ;\

VSMain: :AddTerminalFunction(classname: :TerminalApplication) ;\
ms bRegisterMainFactory = true;\

I\
return ms bRegisterMainFactory;\
P\
bool classname::InitialApplication()\
{\
classname: :ms pApplication = VS NEW classname () ;\
if ('classname: :ms pApplication)\
return false;\
return true:\
P\
bool classname: :TerminalApplication()\
{\
if (classname::ms pApplication)\
{\
VS DELETE (classname: :ms pApplication) ;\
I\

return true;\

B BRI ok X, FLAA S AT B2 L6 %
PR

R P E el B 2 FJWindowApplication, ®] LA
HiEd A WindowApplication,

class VSMyWindowApplication: public VSWindowApplication

{
DLCARE APPLICATION (VSMyWindowApplication) ;

virtual bool Prelnitial ()
virtual bool Onlnitial ():
virtual bool OnTerminal () ;



virtual
virtual
virtual
virtual
virtual

virtual

virtual
nCmdShow) ;
iy

bool PostUpdate() :

bool OnDraw() ;

void OnMove (int xPos, int yPos) :

void OnReSize (int iWidth, int iHeight) ;
void OnKeyDown (unsigned int uiKey) ;

void OnMouseWheel (int xPos, int yPos, int zDet) ;
bool Main (HZINSTANCE hinst, LPSTR 1pCmdLine, int

IMPLEMENT APPLICATION (VSMyWindowApplication) ;



7.2 N/ Ha

FixH, REEER#EOSG—. E£br b, 525
WA K AT e LEAY A & A Ml & B 88 FHOnKeyDown 2 28
HIRRZL, i InputManager K SEHL— 48 E ML

Unreal Engine 47EgmiE#s 0] LLH & X REHIi%
P4 E . W2, B LI — DA ECE T L
— MR e 2 AE R, W7 1R,

7.1 gl h AR

Config AR T .

+ActionMappings=
(ActionName="PushToTalk”, Key=T, bShift=False, bCtr1=False, bAlt=
False)



AR, BER ERIEETR] DL B € X GPE FHH]
Z #RPushToTalk, +ActionMappingsfEi{EConfig
Him. APl Edmiaes BN A WECE, AR5
FIAEConfig A B H

CH+AURL BL T ) R L4 R

InputComponent—>BindAction ("PushToTalk”, IE Pressed, this,
&APlayerController::StartTalking) ;

7 C++ /X % d 2 ff PushToTalk X 4§ & 7T
APlayerController: :StartTalking K %¢, 3% T TH#:
5, w4 A 4R 4F 7€ 76 PushToTalk b ) Bl A eR %0 35 4
1T

A DA P8 b ack i AR U7 v R SE X A 1 90 e
Pl fEApplicationft) v B B B HEAT HIWr, i RIT
Eg%ﬁ&ﬁ‘ﬁﬁ%, S AR R . ST T A
‘//\;Jo

BTk, gttt g —IKERED. T
- 2~F a5 BANAE S, Ea] Ll d Application ) H B
Bl . 5] 2 E I SE I 1 DirectXInput flWindows B %
N/ EE . ST H AR &, KREV/DNF, TLIFELE
TEAE B e S T R RR 2.

virtual void OnKeyDown (unsigned int uiKey) :
virtual void OnKeyUp (unsigned int uiKey) ;

virtual void OnMouseWheel (int xPos, int yPos, int zDet) ;



1. FZEERL ST

BTG #A B SRR a2 U, A= 2R
Y X LR T L B AT S

TEVSEngineInputZS L, & X | XLy &SRB
AN[F & IR )

enum // WM

{
IT KEYBOARD,
IT MOUSE,
IT JOYSTICK,
IT MAX

enum / /BRI

//BER R

BK ESCAPE : //0

BK TAB : //1

BK SPACE : //2

BK RETURN , //3

BK BACK , //4

BK CAPITAL , //5

BK MINUS , //6

BK EQUALS , //7

BK LBRACKET , //8

BK RBRACKET : //9

BK_END , //98

BK PGDOWN , //99

BK PGUP , //100

BK PAUSE , //101 /% Pause */
BK SCROLL , //102 /* Scroll Lock */

BK_MAX



enum // SR bRIZEERY
{

MK_RIGHT,

MK LEFT,

MK MIDDLE,

MK MAX

VSEnginelnput s& Fr A /b W ) 2 38 . IX B8
DirectXInput#FAT 7 #3, BRIABIWindowsHi N\ /i H
HEE R T WindowsApplicationH ]

£ WindowsApplication E A — P& R/ &L =
ms WindowKeyToVS[], &% 5iVSEnginelnput kL
FIWindows 2 580 F B 5

DWORD VSWindowApplication: :ms WindowKeyToVS[] =
{

VSEngineInput: :BK 0, //VK 0 0x30
VSEnginelnput: :BK 1, //VK 1 0x31
VSEnginelnput: :BK 2, //VK 2 0x32
VSEnginelnput: :BK 3, //VK 3 0x33
VSEnginelnput: :BK 4, //VK 4 0x34
VSEnginelnput: :BK 5, //VK 5 0x35
VSEnginelnput: :BK 6, //VK 6 0x36
VSEnginelnput: :BK 7, //VK 7 0x37
VSEngineInput: :BK 8, //VK 8 0x38

VSEnginelnput: :BK 9, //VK 9 0x39

2. N/ %iH BA



VSApplication & Mt—ERAE D, EWEH
FE XTI 6 i 1X AN g — 1R e R e N BT
bR BT VE S

static void InputMsgProc (unsigned int uilnputType, unsigned
int uiEvent, unsigned
int uiKey, int x, int y, int z);

VSEngineInput H A K %€ X 1 AR A1 EEE: /) VE B AL
M, WA AT X FFRERAAR, D EMIZK
InputMsgProc RS E R H] ,

T A B Windows BN A VH B AL EE . Windows [
SIS N O L < 5 O M A 151 B 5 [+ g S 1 R 4
VSWindowsApplication H [H G & & 1B, M & D
o HL T L g IX A [ R A

wndclass. 1pfnWndProc = VSWindowApplication: :MsgProc;

A SLHE . X B IFEA B AWindows T B
AbFEFR AL — DK A& T VSEngineInput 2, 1Ml —&
1] B B SE B K 1 FH InputMsgProc. DirectXInput F 6]
L B OBR W, H B 4k /K VSEnginelnput , fE
Createlnput PR 20 H [ & 4 A A F & 6 8 A [\ 1
VSEnginelnput: :ms plnput,

LRESULT WINAPT VSWindowApplication: :MsgProc (HWIND hWnd, UINT
msg, WPARAM wParam,
{ LPARAM 1Param)

if (!VSWindowApplication::ms pApplication)



{
}

switch (msg)

{

return DefWindowProc (hWnd, msg, wParam, 1Param) ;

case WM KEYDOWN:

{
if (!VSEnginelnput::ms pInput)

{

unsigned int virtKey = (unsigned

int)wParam;
if (virtKey < sizeof (ms WinodwKeyToVS) /
sizeof (DWORD))
{
VSApplication: :ms pApplication—
>InputMsgProc (

VSEnginelnput::IT KEYBOARD,
VSEnginelnput: :IE DOWN,

ms WinodwKeyToVS[virtKeyl, 0,0, 0) ;
}
}
break;
}

case WM LBUTTONUP:
{
if (!VSEnginelnput::ms pInput)
{
int xPos = (int) (LOWORD(1Param)) ;
int yPos = (int) (ZIWORD(1Param)) ;
VSApplication: :ms pApplication—
>InputMsgProc (

VSEnginelnput::IT MOUSE,
VSEnginelnput::IE UP,



VSEnginelInput: :MK LEFT,
xPos, yPos, 0):

}
break;

j

default: break;
}

return DefWindowProc(hWnd, msg, wParam, 1Param) ;

X AN pf 0 i 8 A InputMsgProc 2R 52 3
VSApplicationfJ [, FEALH)AEE J5 v n] DLAE HoAth
G RPE BB H W Fe L2, ®KA 0 ER
DirectXInput—FEZ4k #&VSEngine Input .

B N kB AEDirectXInput B SEHL, XFhSeHl S F
T AN R, 7 B T B T R iR Mg i X B 1T 3R BT
B XM R R AR, R e R
o TEEFTMIRNE, @I gzeh X A E B ok A
InputMsgProc,

typedef void (* InputMsgProc) (unsigned int
uilnputType, unsigned int uiEvent,
unsigned int uiKey, int x, int y, int z);

class VSINPUT API VSEnginelnput
{

static VSEnginelnput * ms plnput;

void SetMsgProc (InputMsgProc pMsgProc) ;
protected:

InputMsgProc m pMsgProc;
}

void VSEngineInput: :SetMsgProc (InputMsgProc pMsgProc)

{



m pMsgProc = pMsgProc;
}
VSEngineInput * pInput = VS NEW VSEngineDXInput(m hInst,
m MainHwnd, NULL) :
pInput—>SetMsgProc (VSApplication: : InputMsgProc) ;

A)

XFEFLfApplication B VH & Bl H % B 7F | Input
T

void VSEngineInput: :Update ()
{
KeyBoardUpdate () ;
MouseUpdate () ;
if (m pMsgProc)
{
for (unsigned int i = 0 ;i < BK MAX ; i++)
{
if (IsKeyBoardPressed(i))
{
(* m pMsgProc) (IT KEYBOARD, IE DOWN,
i,m 1X,m 1Y, m 17) ;
}
if (IsKeyBoardReleased (i))

{
(* m pMsgProc)
(IT KEYBOARD, IE UP,i,m 1X,m 1Y, m 17);
}
}
for (unsigned int i =0 ; i < MK MAX ;i++)

{
if (IsMousePressed(i))

{
(* m pMsgProc)
(IT MOUSE, TE DOWN, i,m 1X,m 1Y, m 17) :
}
if (IsMouseReleased(i))



{

( m pMsgProc)

(IT_MOUSE, IE UP, i,m 1X,m 1Y, m 17);

virtual
virtual

0;

}
}
if(m Delta.x != 0 || m Delta.y != 0)
{
(k m pMsgProc) (IT MOUSE, IE UP, TE MOUSE MOVE,
m 1X,m 1Y,m 17);
}
if(m Delta.z != 0)
{
( m pMsgProc) (IT MOUSE, IE UP, IE WHEEL MOVE,
m 1X,m 1Y, m 17) ;

FirfiDirectXInput H 75 EESLI T 51 g e 2RI A]

bool IsKeyBoardReleased(unsigned int uiBoardKey) =

virtual void KeyBoardUpdate() = 0;

virtual bool IsMousePressed(UINT nBtn) = 0;
virtual bool IsMouseReleased (UINT nBtn) = 0;
virtual void MouseUpdate() = 0;

KA XEAFGH, ZETUSH

VSDx9Tnput £

bool TsKeyBoardPressed(unsigned int uiBoardKey) = 0;
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1 . 1 B8 VSWindowApplication , 1 f 4 7K
VSApplicationSZ Hl—4>VSDOSApplication, B DOS
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T 1

XA 7 5] 3 - WindowApplication f#) €1 & J7
o BFESME R ROA R 7. T ELEREEA)
EAFE AN/ RS e, AE R EGAE T
Windows T I A VA R B N /S tBVE B . 2998, B9
Al LiEFHDirectX,

bool VSDemoWindowsApplication: :PrelInitial ()

{
VSWindowApplication: :Prelnitial () ;

m uilnputAPIType = VSEnginelnput::IAT WINDOWS;
//m uilnputAPIType = VSEnginelnput::IAT DX;
return true,

HAth Fy 0] 1 e A =40 H & 3 Visual Studio
HjOutput & 1 B f] .

void VSDemoWindowsApplication: :OnKeyDown (unsigned int uiKey)

{
VSOutputDebugString (“On Key Down\n”) :



}

void VSDemoWindowsApplication: :0nKeyUp (unsigned int uiKey)

{
}

VSOutputDebugString ("On Key Up\n”) ;

void VSDemoWindowsApplication::OnMouseWheel (int xPos, int
yPos, int zDet)

{
}

VSOutputDebugString (“On Mouse Wheel\n”) ;
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class VSGRAPHIC API VSReference
{

int GetRef()const { return m iReference;}

void IncreRef ()

{
1

VSLockedIncrement ((long *)&m iReference) ;
//m iReference++;

}
void DecreRef ()

{

//m iReference—;
VSLockedDecrement ( (long *)&m iReference) ;
if (Im iReference)
VS DELETE this;
}

int m_iReference;

VSReferenceill & Z BT AT UL IR, B MWE kK
)R R ee 4. X H 4P 'm iReference
g, WA Evoid IncreRef () 5void DecreRef ()
P o AR BN LAY L . A] DL B BB 1 AT
£ 15 “//m iReference++;” F1 “//m iReference-
-7, B AR 2 B 2 “VSLockedIncrement ((long



*)&m iReference);” F “VSLockedDecrement ((long
*)&m iReference) ;” , XML EREA] PLIR
WEZ Y = TR ER MR 2 R F#E. i
AEEZERE NS, A2 BEEHFREEPIEMAT A
LA A T o 3 m iReference N OB}, #t < fE void
DecreRef () OB HUX N XT H

BT R EeTe L. 84 AE — 1 HeEisEr X
% P F5 [1] VSReference X B AN, ARl & IFﬂ H void
IncreRef (), 1 =2aPFa [m) HoAth X S B & A5 R, A&
WHvoid DecreRef () o

template <class T>
class VSPointer
{
public:
VSPointer (T * pObject = 0);
VSPointer (const VSPointer& rPointer) ;
“VSPointer ():
T& operator* () const;
T * operator—> () const;
VSPointer& operator= (T * pObject);
VSPointer& operator= (const VSPointer& rReference) :
bool operator== (T * pObject) const;
bool operator!= (T * pObject) const;
bool operator== (const VSPointer& rReference) const;
bool operator!= (const VSPointer& rReference) const;
operator T *()const;
friend class VSStream;
private:
T * m pObject;
inline void SetObject (T * pObject)

{
m pObject = pObject;



VSR

i

inline T * GetObject () const

{
J

return m pObject;

ZA, XS, BRSO N
eferencek /KL, XN REY — N gtES

T+ m_pObject, WalsessRIX RIFEE . FHZ—
o I 1K 28 R 5 ) A

bool
bool
bool
bool

%,
i&’

operator == (T * pObject) const;
operator != (T * pObject) const;
operator == (const VSPointer& rReference) const;
operator != (const VSPointer& rReference) const;

X 47 bR E R SR 0 B B RE 48 A S T R 1A) TR — 6t
A5t A2 B W SRR TR B PR EE N G bk R S —
SEHLANE

template <class T>

bool
{

J

VSPointer<T>: :operator== (T * pObject) const

return (m pObject == pObject) :

template <class T>

bool
{

j

VSPointer<T>: :operator!= (T * pObject) const

return (m pObject != pObject);

template <class T>

bool
cons

VSPointer<T>::operator== (const VSPointer& rPointer)
t



{
J

template <class T>
bool VSPointer<T>::operator!= (const VSPointer& rPointer)
const

{
J

return (m pObject == rPointer.m pObject) ;

return (m pObject != rPointer.m pObject) ;

N T AR RETEE IR H fa BTl sea tH A AN,
FLELE TR A Bk DA O IX3MRIERT

T& operator* () const;
T * operator—> () const;
operator T *()const;

55— DA ORISR R IR R OXT R, 55 A ¥
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fFo IRRE S He il artr, WA Lisn) & aess
PR UH e il il fa BT, X Jm T O

template <class T>
T& VSPointer<T>::operator* () const

{
J

template <class T>
T % VSPointer<T>::operator—> () const

{
J

template <class T>
VSPointer<T>::operator T *()const

{

return *m pObject;

return m pObject;



return m pObject;

j
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VSPointer<T>::VSPointer (T * pObject)
{

m pObject = pObject;

if (m pObject)

{
m_pObject—>IncreRef () ;//FR TR AIX PR, XK
Referencefili1
}
}
template <class T>
VSPointer<T>::VSPointer (const VSPointer& rPointer)

{
m pObject = rPointer.m pObject;
if (m pObject)
{
m_pObject—>IncreRef () ;//FRRTR AN G, XK R
Referencelifil
}
}
template <class T>
VSPointer<T>:: VSPointer ()
{
if (m pObject)
{
m_pObject—>DecreRef () ; //ZR/NHFFFE XN G, IXANNT



I IReferencell 1
m pObject = NULL;
}

}

template <class T>
VSPointer<T>& VSPointer<T>::operator= (T * pObject)
| if (m pObject != pObject)
| if (pObject)
| //ZFRIRTRFREADR R, XK R FIReference

/i1
pObject—>IncreRef () ;
}
if (m pObject)
{
/)RR INFFR XN B, IX N R B Referencedfil 1
m pObject—>DecreRef () ;
}
m pObject = pObject;
}
return *this;
}

template <class T>
VSPointer<T>& VSPointer<T>::operator= (const VSPointer&
rPointer)
{
if (m pObject != rPointer.m pObject)
{
if (rPointer.m pObject)

{
[/ RIRFEIX AT G, XN B JReferencefii]
rPointer. m pObject—>IncreRef () ;

}

if (m pObject)

{



/) RIRTIFFEFR XX G, XX R Referenceli 1
m pObject—>DecreRef () ;
}
m pObject = rPointer.m pObject;
}

return *this:

TN RA R RS BN A, Frb A
F T AR -

inline void SetObject (T * pObject)
{

}
inline T * GetObject () const

{
}

m pObject = pObject;

return m pObject:

N AR T

class A : public VSReference

{

b

void main ()

{
VSPointer<A> SmartP1 = NULL;
A*p=VSNEWAQ;
SmartPl = p;
VSPointer<A> SmartP2 (VS NEW A());
SmartPl = SmartP2;

= = O 00 3 O O1 v W D +—
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void Test (VSPointer<A> Smartp)

{
J

void main ()

{
1

A% p=VSNEWAQ;
Test (p) ;
}

N T BRI A A, X B L
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#tdefine DECLARE Ptr (ClassName) \
class ClassName:\
typedef VSPointer<ClassName> ##ClassName#fiPtr;

VSPointer<A>Ftn] PLAHAPtr AL o

fil FH B e Fa BT SE A T 45 [H) 2 — A fE B 354
PR AR s SEBL 1/ BEFR BT A ESR A«

DECLARE Ptr (B) ;
class A : public VSReference

{
1

public:
BPtr m b;
b

DECLARE Ptr(A) ;
class B : public VSReference

{
public:

APtr m a;
b

DECLARE Ptr(B) ;
void main ()

{
APtr SmartPl = VS NEW AQ);



BPtr SmartP2 = VS NEW B();
SmartPl->m b = SmartP2;
SmartP2->m a = SmartPl;

FE L EARAS H,  d 5 A X RARBCE BORE R, N
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8.2 RITTI

FECH ', BT 2R B H 5] (Run-Time Type
Identification, RTTI) FHREhZHIWKA LK, VS
O an SCRFIXNIIRE, HEAZ RHNZDIBERT, B
za IR R XN IR R FE T YR . BEIRFE T TR R,
BA T A LB 5| 2B SL I — & H CWRTT L,

C++H R — AN R 5 RS 2 R b 2 TR FeE,
By F W — A8 B BAA 2 AR S Y 1 $5 £ i) R PR AR
B, RIAREZRAE — N ASRITIAR &, 102581
R E. WREBM A HIKA, A ERNABIE—D
AT ERTITI a, NBEIE — SR ERTTI b, #IUG
AKRTTT bREHE, RTTI afZ'BEHIE,

typedef VSObject *(*CreateObjectFun) () ;
class VSGRAPHIC API VSRtti : public VSMemOb ject
{
VSRtti (const 7CHAR * pcRttiName, VSRtti
*pBase, CreateOb jectFun COF) ;
inline const VSString &GetName () const;
inline bool IsSameType(const VSRtti &Type) const;



inline bool IsDerived(const VSRtti &Type) const;
inline VSRtti * GetBase () const

{
J

VSString m_cRttiName;
VSRtti * m pBase;

return m pBase;

7N

HSZIXANRTTIFREEA KRR, Naziy
ClassInfoZ ZEMIAFR, KINEANARITIHI L]
Be, BEEMRIERTTIBERITIA A0 K% %, [GIR
] DLRCEE SR BT H AR &= B ME AT BB BUE 2.

\. J

BRI E AR E . m cRttiNamesgiX >
RTTINI % 7, HRAERSEHARETE— DN ERIEFHRS S,
Fir LE A 44 7 — Ml de € A2 44 . m_pBase & iX M4
FRIAC KT B .

TEMIE R B ZAR NG TR R, AR AN A
— SR AT NI VSOb jec t 1 R B R 41, X HLFH
JRHEPE, BATER R TSR,

inline bool VSRtti::IsSameType (const VSRtti &Type) const

{
1



return (&Type == this) ;

}

inline bool VSRtti::IsDerived(const VSRtti &Type) const

{

const VSRtti * pTemp = this;
while (!pTemp—>IsSameTpye (Type))

{
if (pTemp—>m pBase)

{

pTemp = pTemp—>m pBase;

return 1;

S — R ECHIB AT o e RIFE R SR, 2
AR B W S IS SRR, SRR B 2R %
RO R A LA, RS Type FSEM Ay, N [H]

true,

N2 HRTTI ) &1 .

class A
{
virtual VSRtti & GetType()const{ return ms Type; }
static VSRtti ms Type;
bool TIsSameType (const A *pObject)const;
bool TsDerived(const A *pObject)const;
bool TsSameType (const VSRtti &Type)const;
bool IsDerived(const VSRtti &Type)const;



I

/ /7€ SUFRAIRTTI

VSRtti A::ms Type( 7(”"A”), NULL, NULL) ;
bool A::IsSameType (const A *pObject)const

{
return pObject && GetType (). IsSameType (pObject—
>GetType()) ;

}
bool A::IsDerived(const A *pObject)const

{
return pObject && GetType (). IsDerived (pObject—

>GetType()) ;

}
bool A::IsSameType (const VSRtti &Type)const

{

}
bool A::IsDerived(const VSRtti &Type)const

{

}
class B : public A

{

return GetType (). IsSameType (Type) ;

return GetType (). IsDerived (Type) ;

virtual VSRtti & GetType()const{ return ms Type; }
static VSRtti ms Type;

b

/ /%€ SUFEBIFRTTI

VSRtti B::ms Type( 7("A”), A::ms Type, NULL);

class C : public A

{
virtual VSRtti & GetType()const{ return ms Type; }
static VSRtti ms Type;

b

/ /%€ SLIECIIRTTI

VSRtti C::ms Type( 7("C”), A::ms Type, NULL);

NHE XT3 R AR R, JRAIR R AR R



A % pl = VS NEW AQ ;
A * p2 = VS NEW BQ) ;
A * p3 = VS NEW CQ ;

p2—>IsDerived (pl) ;
p3—>IsDerived (p2) ;

448, LA 7S VR, S LE
FISREAT ST e e

template <class T>
T * StaticCast (A* pkObj)
{

}

template <class T>
const T * StaticCast(const A * pkObj)

{
}

template<class T>
T * DynamicCast (A * p0Ob))
{

0;

}

template<class T>

const T * DynamicCast (const A * pOb))

{

return (T *)pkObj:

return (const T *)pkObj;

return pObj && pObj->IsDerived(T::ms Type) ? (T *)pObj :

return pObj && pObj->IsDerived(T::ms Type) ? (const T
%) pObj : 0;
}

I PRI s ) e e, U Dy Bh A SR A A g
e R W AR KOS R . WRCE AR OR &, IR ]
o MEE T,



B% bl = DynamicCast<B> (p2) :
if (bl != NULL)

{

} / /AT FE LR

Ck b2 = DynamicCast<C> (p2) ;
if (b2 !'= NULL)

{
} [/ IAT F AR

ATLVEH, p2 BIRZA«KITRET, (HE ] DL
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#tdefine DECLARE RTTI \

public:\
virtual VSRtti & GetType()const{return ms Type;}\
static VSRtti ms Type;\

#tdefine IMPLEMENT RTTI NoCreateFun (classname, baseclassname)\
VSRtti

classname: :ms Type (_T(#classname), &baseclassname: :ms Type, NUL

L)\

VSPriority classname::ms Priority;

#tdefine IMPLEMENT RTTI NoParent NoCreateFun (classname)\
VSRtti classname::ms Type ( T (#classname), NULL, NULL) ; \
VSPriority classname::ms Priority;

class A

{
// 7 BHZEARIRTTI



DECLARE RTTI;
b

/ /7 X EAFIRTTI
IMPLEMENT RTTI NoParent NoCreateFun (A)
class B : public A
{

/ /P 13EBIRTTI

DECLARE RTTI;
b

// % X EBHIRTTI

IMPLEMENT RTTI NoCreateFun (B, A)
class C : public A
{

/ /P BZECIRTTI

DECLARE RTTI
b

/ /7€ XFECHIRTTI
IMPLEMENT RTTI NoCreateFun(C, A)

HSLEA — M EERTTI S & F B 79, Al /e A2 B
.

class A
{
public:
enum ObjectType
{
0T A,
OT B,
0T C,
0T MAX
I
virtual ObjectType GetObjectType ()
{

}

return OT A;



b
class B : public A
{

public:
virtual ObjectType GetObjectType ()
{

}

return OT B;

b
class C : public A
{

public:
virtual ObjectType GetObjectType ()
{

return OT C;
I |
if (p2->GetObjectType() == A::0T B)
| /AT R R A
if (p3->GetObjectType() == A::0T C)
}{ //PAT R L FR A

" XX 5 92 AH O g BRI W S R R I ik T B2 AR



8.3 VSObject

VSObjects& 5| ZEH AR, WRAEZEMI)
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#tdefine DECLARE RTTI \

public:\
virtual VSRtti & GetType () const {return ms Type;}\
static VSRtti ms Type;\

public:\
static VSPriority ms Priority;

8. 2 W HISEHL | PRRTTINZ /& X, #P R A O
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#tdefine IMPLEMENT RTTI (classname, baseclassname)\
VSRtti classname::ms Type\

(_T(#classname), &baseclassname: :ms Type, classname: :FactoryFun
c); \

VSPriority classname::ms Priority;

#tdefine IMPLEMENT RTTI NoCreateFun (classname, baseclassname)\
VSRtti
classname: :ms Type (T (#classname), &aseclassname: :ms Type, NUL

L); \

VSPriority classname::ms Priority;

#tdefine IMPLEMENT RTTI NoParent (classname) \
VSRtt1
classname: :ms Type ( T (#classname), NULL, classname: :FactoryFunc

)\

VSPriority classname::ms Priority;

#tdefine IMPLEMENT RTTI NoParent NoCreateFun (classname) \
VSRtti classname: :ms Type( T(#classname), NULL, NULL) ; \
VSPriority classname::ms Priority;

XA E LEEAEAWE? 35— METRIEH
Y -E- S eI P e o ¥ SR E DY R S i
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typedef VSObject * (*FactoryFunction) () :
class VSGRAPHIC API VSObject:public VSReference , public
VSMemOb ject
{
public:
virtual ~VSObject() = 0;
protected:
VSObject () ;
DECLARE RTTI;
public:
bool TsSameType (const VSObject *pObject)const;
bool TIsDerived(const VSObject *pObject)const;
bool TsSameType (const VSRtti &Type)const;
bool TIsDerived(const VSRtti &Type)const:
DECLARE INITIAL NO CLASS FACTORY;
protected:
static VSMapOrder<VSUsedName, FactoryFunction>
ms ClassFactory;
}
DECLARE Ptr (VSObject) ;;
template <class T>
T StaticCast (VSObject* pkObj)
{

}

template <class T>
const T * StaticCast (const VSObject * pkObj)
{

}
template<class T>

T * DynamicCast (VSObject * pObj)
{

}

template<class T>
const T * DynamicCast (const VSObject * pObj)

return (T*)pkObj:

return (const T *)pkObj;

return pObj && pObj—>IsDerived(T::ms Type)? (T *)pObj:0;



{

return pObj && pObj—>IsDerived(T::ms Type)? (const T
*)p0Obj:0;
}

static VSMapOrder<VSUsedName y
FactoryFunction>ms ClassFactory iX > # 4H R ¥
VSUsedName ¥4 22 VSOb ject X %, f8VSUsedName & % F
FFERAAIT, FHaWdR B EARNMEH T M
FactoryFunctionfg—/ R TE%] .

Fom U RN VIR A B i, 25 ) 22 L SIE
FrAEm 4R, B 7 HERIEVSOb ject X & KL
faEr s N3 ms ClassFactory I TIgE. A idVSObject
RS, BEMEA TVSObject XT RIISLH, Fr
CAHI AR AT FE HP 1 22 75 BH AT 8 SCEEA S RROAS

#tdefine DECLARE INITIAL NO CLASS FACTORY \
public: \

static bool RegisterMainFactory(); \
public: \

static bool ms bRegisterMainFactory; \

static bool InitialProperty (VSRtti *);

#tdefine DECLARE INITIAL \
public: \
static bool RegisterMainFactory(); \
public: \
static bool InitialClassFactory(); \
static VSObject * FactoryFunc():; \
static bool ms bRegisterMainFactory;



BATW A1 £ B 8 AE T 91 45 16 2R 2L static
VSObject * FactoryFunc (). FIH 242 ZERIE X,

#tdefine IMPLEMENT INITIAL NO CLASS FACTORY BEGIN(classname) \
static bool gs bStreamRegistered ##classname=

classname: :RegisterMainFactory () ; \
bool classname::ms bRegisterMainFactory = false; \
bool classname::RegisterMainFactory() \

{A\
if (!'ms bRegisterMainFactory) \

{

#define IMPLEMENT INITIAL NO CLASS FACTORY END \
ms bRegisterMainFactory = true; \

FA

return ms bRegisterMainFactory; \

}

#tdefine IMPLEMENT INITIAL BEGIN(classname) \
static bool gs bStreamRegistered ##classname=
classname: :RegisterMainFactory () ; \
bool classname::ms bRegisterMainFactory = false; \
bool classname::InitialClassFactory() \

A

ms ClassFactory. AddElement (ms Type. GetName (), FactoryFunc) ; \
return 1; \

FA
VSObject * classname::FactoryFunc() \
{\

return VS NEW classname;\
b
bool classname::RegisterMainFactory() \
{\

if ('ms bRegisterMainFactory) \

{



#tdefine IMPLEMENT INITIAL END \
VSMain: :AddInitialFunction(InitialClassFactory) ;
\

ms bRegisterMainFactory = true; \

FA

return ms bRegisterMainFactory; \

oA AR W OE o XX WA [F T
VSMain: :AddInitialFunction(InitialClassFactory)
K%, B InitialClassFactory R %, I3} M
RTTI f) 4 =% A #4 i& VSObject XF % W) BR % 48 4F
FactoryFunc¥s 1 ®|ms ClassFactory#l3 B A .

VSOb ject H if] fi H
DECLARE INITIAL NO CLASS FACTORYFHBH, F FHfr3

NTHEAT E X

IMPLEMENT RTTI NoParent NoCreateFun (VSObject)
IMPLEMENT INITIAL NO CLASS FACTORY BEGIN(VSObject)
IMPLEMENT INITIAL NO CLASS FACTORY END

JEHFYIEVSOb ject X G 1) bR Hir i I 21 e 55 % B T ol
Al DIARE 4 R G @ AR = 2R s, seBr ERTTT B
WARAE TIXANERE, FHRTTIH AT LA SR s
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class VSGRAPHIC API VSCLObject : public VSObject
{

//RTTI

DECLARE RTTI:



DECLARE INITIAL NO CLASS FACTORY: :
Y
DECLARE Ptr (VSCLObject) ;
IMPLEMENT RTTI NoCreateFun (VSCLObject, VSObject)
IMPLEMENT INITIAL NO CLASS FACTORY BEGIN (VSCLObject)
IMPLEMENT INITIAL NO CLASS FACTORY END

L BT R EEEAIE 1 B VSCLOb ject 224k 7K H
VSObject, FfH M EmHK,

class VSGRAPHIC API VSCamera : public VSCLObject
{
//RTTI
DECLARE RTTI;
DECLARE INITIAL
VSCamera () ;
virtual ~VSCamera() ;
static bool InitialDefaultState():
static bool TerminalDefaultState() :
static VSPointer<VSCamera> Default;

DECLARE Ptr (VSCamera) ;

[EFE, s 3 AN E VSCamera s 7 i 3L 28
BB BN & R BT R R B, DL — AN IGE
AR O — N8 B e B, FRATTAE X AN AT) 46 46 oK 25 R Ay
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IMPLEMENT RTTI (VSCamera, VSCLObject)
IMPLEMENT INITTAL BEGIN(VSCamera)

ADD INITIAL FUNCTION(InitialDefaultState)
ADD TERMINAL FUNCTION(TerminalDefaultState)
IMPLEMENT INITIAL END

VSPointer<VSCamera> VSCamera: :Default;

bool VSCamera::InitialDefaultState()



VSCamera * p = NULL;

p = VS NEW VSCamera() ;
if (p)

{

}

else
return O;
return 1;

Default = p;

}
bool VSCamera::TerminalDefaultState ()

{
Default = NULL;
return 1;
}
VSCamera: : VSCamera ()
{
}
VSCamera: : VSCamera ()
{
}

N T U7 AR A BT AT X R, IS R Y
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class VSGRAPHIC API VSObject:public VSReference , public
VSMemOb ject
{
unsigned int m uiObjectID;
friend class VSFastObjectManager:;
static VSFastObjectManager & GetObjectManager ()
{
static VSFastObjectManager ms ObjectManager;
return ms ObjectManager:;



m uiObjectIDZBNA R, A LIRS HHT N R
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class VSFastObjectManager

{

enum

{

MAX OBJECT FLAG = 100000,

MAX OBJECT NUM = MAX OBJECT FLAG — 1
b
unsigned int AddObject (VSObject * p):
void DeleteObject (VSObject * p);
bool IsClear();
void PrepareForGC() ;
unsigned int GetObjectNum() ;
VSObject * m ObjectArray[MAX OBJECT FLAG];
VSArray<unsigned int> m FreeTable;

VSFastObjectManagerfix 2 & FEMAX OBJECT NUMAS
X%, X EWE N 999, MEHiEH s, ©
A AR AR a7 B, R AR FT A ARHE H FH BY IDIE % 2
m FreeTable B[], 7EHI1E % (I FHVSObjectiyi&
PR 20 ) M m FreeTable % & K ¥ B H — 4, 1F
m ObjectArray%UZH ik X5 N IVSOb ject X %, 1ERE
R B C i R VSObject A7 ¥ & %) IH B 45
m_FreeTablef#3K, Mm_ObjectArrayZi2H M Bx Xt 1
HJVSOb ject X 4.



unsigned int VSFastObjectManager: :AddObject (VSObject * p)
{
unsigned int ID = m FreeTable[m FreeTable.GetNum() - 1];
m ObjectArray[ID] = p;
m FreeTable. Erase (m FreeTable.GetNum() - 1);
return ID;

}
void VSFastObjectManager: :DeleteObject (VSObject * p)

{
if (m ObjectArray[p—>m uiObjectID] != NULL)

{
m FreeTable. AddElement (p—>m uiObjectID) ;

m ObjectArray[p—>m uiObjectID] = NULL;
p—>m uiObjectID = MAX OBJECT FLAG;
}
}
VSObject: :VSObject ()
{

}
VSObject:: VSObject ()
{

j

m uiObjectID = GetObjectManager (). AddObject (this);

GetObjectManager (). DeleteObject (this) ;

FHIX AN J7 v m] DLpRe 3 Hb s i A B B VSOb ject, 3
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Jo il i &a—>m iTime U o) %f N A bk o 4n R AT k&
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class VSProperty
{
enum //FRid
{
F SAVE LOAD = 0XO01,
F CLONE = 0X02,
F COPY = 0X04,
F SAVE LOAD CLONE = 0XO03,
F SAVE LOAD COPY = 0XO05,
F REFLECT NAME = 0X08,
F MAX
b
VSProperty (VSRtti & Owner, const VSUsedName & Name,
unsigned int uiElementOffset, unsigned int
uiFlag)
:m_pOwner (&0wner)
{
m Name = Name;
m uiElementOffset = uiElementOffset;
m uiFlag = uiFlag;
}
virtual void * GetValueAddress(void * pObj)const
{
return (void *) (((unsigned char *)pObj) +
m uiElementOffset) ;
}
VSRtti * m pOwner;
VSUsedName m Name;



unsigned int m uiFlag;
unsigned int m uiElementOffset;

b

H 7 A] LLFEVSUsedName 24 B 7454 52 2K 8, H9& 4>
AT, e RAREY S T . m uiFlag
FEIXANEERER, TS W an AR,

enum //FRid
{

F SAVE LOAD = 0XO01,
F CLONE = 0X02,
F COPY = 0X04,
F SAVE LOAD CLONE = 0X03,
F SAVE LOAD COPY = 0XO0b5,
F REFLECT NAME = 0XO08,
F MAX

B H R YE 4 7 AL e R IE X PR DR S, A
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class A
{
B * p;
}
A al;
al.p = new BQ):
A a2;
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class VSGRAPHIC API VSRtti : public VSMemOb ject
{

VSProperty * GetProperty (unsigned int uilndex)const;
unsigned int GetPropertyNum()const;

void AddProperty (VSProperty * pProperty) :

void AddProperty (VSRtti & Rtti);

void ClearProperty() ;

VSArray<VSProperty *> m PropertyArray;
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PT VALUE,
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PT MAP,
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template<typename T>
class VSEnumProperty : public VSProperty
{
VSEnumProperty (VSRtti & Owner, const VSUsedName &
Name, const VSUsedName & EnumName,
unsigned int uiElementOffset, unsigned int uiFlag)
:VSProperty (Owner, Name, uiElementOffset, uiFlag)

{
}

virtual void Clone (VSProperty * p)

{

m EnumName = EnumName;

VSEnumProperty * Temp = (VSEnumProperty *)p;
VSProperty: :Clone (Temp) ;
m EnumName = Temp—>m EnumName;

}

virtual bool SetValue(void * pObj, T& pDataSrc) const

{
*(T*) (((unsigned char *)pObj) + m uiElementOffset) =

pDataSrc;
return true;
}

virtual bool GetValue(void * pObj, T& pDataDest) const
{

pDataDest = *(T*) (((unsigned char*)pObj) +
m uiElementOffset) ;



return true;

}
virtual bool GetValue(const void * pObj, T& pDataDest)
const

{
pDataDest = *(T*) (((const char*)pObj) +
m uiElementOffset) ;
return true;
}

virtual T& Value(void * pObj)const

{
return *(T*) (((const char*)pObj) +
m uiElementOffset) ;

}

virtual VSProperty * GetInstance ()

{
}

VSUsedName m EnumName;

return VS NEW VSEnumProperty() ;

VSEnumProperty R /m M a8 /PSR, Mz a ki’ H
R, B DL B R . m EnumName & A 2525 1Y
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template<typename T, typename NumType>
class VSDataProperty : public VSProperty
{
VSDataProperty (VSRtti & Owner, const VSUsedName & Name,
unsigned int uiElementOffset, unsigned int
uiDataNum,
bool bDynamicCreate)
:VSProperty (Owner, Name, uiElementOffset, F SAVE LOAD CLONE)



m uiDataNum = uiDataNum;

m bDynamicCreate = bDynamicCreate;
}
VSDataProperty (VSRtti & Owner, const VSUsedName & Name,

unsigned int uiElementOffset, unsigned int
uiNumElementOffset)

:VSProperty (Owner, Name, uiElementOffset, F SAVE LOAD CLONE)
{

m uiDataNum = O;

m bDynamicCreate = true;

m uiNumElementOffset = uiNumElementOffset;

}

virtual VSProperty * GetInstance ()

{
}

virtual void Clone (VSProperty * p)

{

return VS NEW VSDataProperty<T, NumType> () ;

VSDataProperty<T, NumType> * Temp =
(VSDataProperty<T, NumType> *)p;
VSProperty: :Clone (Temp) ;
m bDynamicCreate = Temp—>m bDynamicCreate;
m uiDataNum = Temp—>m uiDataNum;
m uiNumElementOffset = Temp—>m uiNumElementOffset;
}
bool m bDynamicCreate;
unsigned int m uiDataNum;
unsigned int m uiNumElementOffset;
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template<typename T>
class VSRangeProperty : public VSProperty
{
VSRangeProperty (VSRtti & Owner, const VSUsedName & Name,
unsigned int uiElementOffset, unsigned int
uiFlag,
bool Range = false, T HighValue = T(), T
LowValue = T(),
T fStep = T())



:VSProperty (Owner, Name, uiElementOffset, uiFlag)
{
m LowValue = LowValue;
m HightValue = HighValue;
m fStep = fStep;
m bRange = Range;
}
virtual void Clone (VSProperty * p)
{
VSRangeProperty<T> * Temp = (VSRangeProperty<{T> *)p;
VSProperty: :Clone (Temp) ;
m LowValue = Temp—>m LowValue;
m HightValue = Temp—>m HightValue;
m fStep = Temp—>m fStep;
m bRange = Temp—>m bRange;
}
protected:
T m LowValue;
T m HightValue;
T m fStep;
bool m bRange;

VSRangeProperty & B &~ vu FH 128 &2, M
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template<typename T>
class VSValueProperty : public VSRangeProperty<T>

{
VSValueProperty (VSRtti & Owner, const VSUsedName & Name,



unsigned int uiElementOffset, unsigned int
uiFlag,
bool Range = false ,T HighValue = T(), T
LowValue = T(),
T fStep = T())
:VSRangeProperty (Owner, Name, uiFlementOffset, uiFlag,
Range, HighValue, LowValue, fStep)
{

}

virtual bool SetValue(void * pObj, T& pDataSrc) const

{
if (pDataSrc > m HightValue || pDataSrc <
m LowValue)

{

}
*(T*) (((unsigned char*)pObj) + m uiElementOffset) =
pDataSrc;
return true;
}

virtual bool GetValue(void* pObj, T& pDataDest) const
{

return false:

pDataDest = *(T%) (((unsigned char*)pObj) +
m uiBElementOffset) ;
return true;
}

virtual bool GetValue(const void* pObj, T& pDataDest)
const
{
pDataDest = *(const T*) (((const char*)pObj) +
m uiElementOffset) ;
return true;
}

virtual T& Value (void* pObj)const
{
return *(T*) (((const char*)pObj) +
m uiElementOffset) ;



}

virtual VSProperty * GetlInstance ()

{
}

return VS NEW VSValueProperty<T>() ;
I

template<typename ArrayType, typename T>
class VSArrayProperty : public VSRangeProperty<T>

{
VSArrayProperty (VSRtti & Owner, const VSUsedName & Name,

unsigned int uiElementOffset, unsigned int

uiFlag,
bool Range = false, T HighValue = T(), T
LowValue = T(),
T fStep = T())
:VSRangeProperty (Owner, Name, uiFlementOffset, uiFlag,
Range,

{
}

inline ArrayType & GetContainer (void* pObj)const

{

HighValue, LowValue, fStep)

return Ck(ArrayType*) (((unsigned char*)pObj) +
m uiElementOffset)) ;
}

inline bool AddElement (void * pObj, unsigned int
uiIndex, T& pDataSrc)

{
GetContainer (pObj). AddElement (pDataSrc) ;

return true:

J

inline bool Erase(void * pObj, unsigned int i)

{
}

GetContainer (pObj). Erase (i) ;

virtual bool SetValue(void * pObj, unsigned int uilndex, T&



pDataSrc) const

{
if (pDataSrc > m HightValue || pDataSrc <
m LowValue)

{
1

}
(GetContainer (pObj) [uilndex]) = pDataSrc;:
return true;

return false:

}

virtual VSProperty * GetInstance ()

{
}

return VS NEW VSArrayProperty<ArrayType, T> () ;
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UPROPERTY (Category = VA, Transient, BlueprintReadOnly,
Replicated)
bool bRightHandTracked:
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template<class T, class NumType>
struct DataPropertyCreator

{
1

VSProperty* CreateProperty(const VSUsedName & Name,
VSRtti & Owner,
unsigned int Offset, unsigned int NumOffset)
{

return VS NEW VSDataProperty<T, NumType> (Owner,



Name, Offset, NumOffset) ;
}

VSProperty* CreateProperty(const VSUsedName & Name,
VSRtti & Owner,
unsigned int Offset, unsigned int uiDataNum, bool
bDynamicCreate)
{
return VS NEW VSDataProperty<T, NumType> (Owner,
Name, Off'set,
uiDataNum, bDynamicCreate) ;
}

I

™ M #® VSValueProperty . VSMapProperty .
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template<class T>
struct AutoPropertyCreator

{
VSProperty * CreateProperty(const VSUsedName & Name,
VSRtti & Owner,
unsigned int Offset, unsigned int uiFlag)
{

return VS NEW VSValueProperty<T> (Owner,

Name, Offset, uiFlag) ;

}

VSProperty * CreateProperty(const VSUsedName & Name,
VSRtti & Owner,

unsigned int Offset, T HighValue , T LowValue, VSREAL
fStep, unsigned int
uiFlag)
{

return VS NEW VSValueProperty<T> (Owner, Name, Offset,
uiFlag, true,
HighValue, LowValue, fStep);
}



b

template<class T, VSMemManagerFun MMFun»
struct AutoPropertyCreator<VSArray<T, MMFun>>
{
VSProperty * CreateProperty(const VSUsedName & Name,
VSRtti & Owner,
unsigned int Offset, unsigned int uiFlag)
{

return VS NEW VSArrayProperty<VSArray<T, MMFun>, T>
(Owner, Name, Offset, uiFlag) :
}
VSProperty * CreateProperty(const VSUsedName & Name,
VSRtti & Owner,
unsigned int Offset, T HighValue ,T LowValue, T
fStep, unsigned int uiFlag)
{
return VS NEW VSArrayProperty<VSArray<T, MMFun>, T>
(Owner, Name, Offset,
uiFlag, HighValue, LowValue, fStep);
}

I

template<class KEY, class VALUE, VSMemManagerFun MMFun»
struct AutoPropertyCreator<VSMap<KEY, VALUE, MMFun>>
{

VSProperty * CreateProperty(const VSUsedName & Name,
VSRtti & Owner,

unsigned int Offset, unsigned int uiFlag)
{
return VS NEW

VSMapProperty<VSMap<KEY, VALUE, MMFun>, KEY, VALUE> (Owner, Name,
Offset,uiFlag) ;
}

VSProperty * CreateProperty(const VSUsedName & Name,
VSRtti & Owner,
unsigned int Offset, VALUE HighValue , VALUE



LowValue, VSREAL fStep, unsigned
int uiFlag)
{

return VS NEW VSMapProperty<VSMap<KEY, VALUE, MMFun>,
KEY, VALUE> (Owner,
Name, Offset, uiFlag, HighValue, LowValue,
fStep) ;

}
b
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class PropertyCreator
{
public:

template<class ValueType>

static AutoPropertyCreator<ValueType>&
GetAutoPropertyCreator (

ValueType& valueTypeDummyRef)

{

static AutoPropertyCreator<ValueType> apc;

return apc;
}
template<class ValueType, class NumType>
static DataPropertyCreator<ValueType, NumType>&
GetAutoPropertyCreator

(ValueType *& valueTypeDummyRef, NumType&
valueNumTypeDummyRef)
{

static DataPropertyCreator<ValueType, NumType>

apc:



return apc;

}

template<class ValueType>

static VSProperty * CreateEnumProperty (
ValueType& valueTypeDummyRef, const VSUsedName & Name,
const VSUsedName & EnumName, VSRtti & Owner,
unsigned int Offset, unsigned int uiFlag)

{
return VS NEW VSEnumProperty<ValueType> (Owner,

Name, EnumName, Offset,
uiFlag) ;
}

i ITPropertyCreator i BRI 213 2 S A1 1G 2%
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tdefine
REGISTER ENUM PROPERTY (varName, enumName, reflectName, flag) \
{\

activeProperty = PropertyCreator: :CreateEnumProperty (
\
dummyPtr—>varName, T (#reflectName),
T (#enumName), ms Type, \
(size t) ((char*)& (dummyPtr—>varName) -
(char*) dummyPtr), flag ); \
VSMAC ASSERT (activeProperty); \



pRtti—>AddProperty (activeProperty); \

MR RS R 2, ea s, L
ol 7, XEAHER.

ttdefine
REGISTER PROPERTY DATA (varName, varNumName, reflectName) \
{\
activeProperty =
PropertyCreator: :GetAutoPropertyCreator (

dummyPtr—>varName, dummyPtr—
>varNumName) . CreateProperty ( \

T (#reflectName), ms Type,

(size t) ((char*)& (dummyPtr—>varName) —
(char*) dummyPtr), ); \

(size t) ((char*)& (dummyPtr—>varNumName) -
(char*) dummyPtr) \
VSMAC ASSERT (activeProperty); \

pRtti—>AddProperty (activeProperty): \
}
#define

REGISTER PROPERTY FIXED DATA (varName, Num, reflectName, isDynami
cCreate) \
{\

unsigned int NumType = 0; \

activeProperty =
PropertyCreator: :GetAutoPropertyCreator ( \

dummyPtr—>varName, NumType). CreateProperty ( \
T (#reflectName), ms Type, \

(size t) ((char*)& (dummyPtr—>varName) -
(char*) dummyPtr),

Num, isDynamicCreate ); \
VSMAC ASSERT (activeProperty): \
pRtti—>AddProperty (activeProperty); \
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#tdefine REGISTER PROPERTY (varName, reflectName, flag) \
{A\
activeProperty =
PropertyCreator: :GetAutoPropertyCreator ( \
dummyPtr—>varName) . CreateProperty ( \
" T(#treflectName), ms Type, \
(size t) ((char*)& (dummyPtr—>varName) -
(char*) dummyPtr), flag ); \
VSMAC ASSERT (activeProperty); \
pRtti—>AddProperty (activeProperty); \
}
tdefine
REGISTER PROPERTY RANGE (varName, reflectName, High, Low, Step, fla
g) \
{\

activeProperty =
PropertyCreator: :GetAutoPropertyCreator ( \
dummyPtr—->varName). CreateProperty ( \
T (#treflectName), ms Type,
(size t) ((char*)& (dummyPtr—>varName) -
(char*) dummyPtr), High, Low,
Step, flag ); \
VSMAC ASSERT (activeProperty); \
pRtti—>AddProperty (activeProperty): \

BT HIX B AN A

o dummyPtr: FRFBAKI—MEEAE.

o varName: R NERATHEMEZESH,
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(size t) ((char*)&(dummyPtr—>varName) -
(char*) dummyPtr): F A EvarNamefERATFIE
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class A: public VSObject
{
//RTTI
DECLARE RTTI;
public:
AQ;
“AQ;
DECLARE INITIAL
public:
static bool InitialDefaultState():
static bool TerminalDefaultState() ;
VSREAL m TestFloat;

b

AR ERINAS Em TestFloatZ & 2| @R E, H
TER T HXES.

REGISTER PROPERTY (m TestFloat, TestFloat,
VSProperty: :F SAVE LOAD CLONE)

XFRiim TestFloatZ&yEM B EMHR, 2470
YETestFloat, ILJREZINEANIRAT .
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#define END ADD PROPERTY \
return true; \
}

#tdefine BEGIN ADD PROPERTY ROOT (classname) \
bool classname: :TerminalProperty() \

A

ms Type. ClearProperty(); \
return true; \

b

bool classname::InitialProperty (VSRtti * pRtti) \
{\

classname * dummyPtr = NULL; \

VSProperty * activeProperty = NULL; \
if (1pRtti) \

{\
pRtti = &ms Type; \

BeginMEnd 20BN H B, EyEM B EMEESE
BeginflEnd 2 [8], dummyPtr &2NULL¥g%T, K N5 A )
ARRERmMAENE, M, bl (size t)
((char*) & (dummyPtr—>varName) — (char*)dummyPtr)
PP VA A A A . BEGIN_ADD PROPERTY ROOT /&
BT, BERAERE, AFREIBIA,

#tdefine BEGIN ADD PROPERTY (classname, baseclassname) \
bool classname::TerminalProperty () \

A

ms_Type. ClearProperty () ; \
return true; \

FA



bool classname::InitialProperty (VSRtti * pRtti) \
{A\

classname * dummyPtr = NULL; \

VSProperty * activeProperty = NULL; \

VSRtti * pRttiTemp = pRtti; \

if (IpRtti) \

{A\

pRtti = &ms Type; \
b

baseclassname: :InitialProperty (pRtti) ;

XA AR, Eed A, #imA
H VSRt ti B H .
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BEGIN ADD PROPERTY (VSTestObject, VSObject) ;

REGISTER PROPERTY (m TestFloat, TestFloat, VSProperty::F SAVE LO
AD CLONE)

END ADD PROPERTY

MR, XN FE BB 4 K, pRtti-
>AddProperty (activeProperty) BRI £ 3% B 4T . 1#
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tdefine DECLARE INITIAL \
public: \
static bool RegisterMainFactory(); \
public: \
static bool InitialClassFactory(); \
static VSObject * FactoryFunc(); \
static bool ms bRegisterMainFactory; \
static bool InitialProperty (VSRtti *); \



static bool TerminalProperty() :

#tdefine IMPLEMENT INITTAL BEGIN(classname) \
static bool gs bStreamRegistered ##classname=

classname: :RegisterMainFactory (); \
bool classname::ms bRegisterMainFactory = false; \
bool classname::InitialClassFactory() \

A

ms_ClassFactory. AddElement (ms Type. GetName (), FactoryFunc) ; \
return 1; \

b
VSObject * classname::FactoryFunc() \
{A\

return VS NEW classname;\
b\
bool classname::RegisterMainFactory() \
{A\

if (!'ms bRegisterMainFactory) \

{

#define IMPLEMENT INITIAL END \
VSMain: :AddInitialFunction(InitialClassFactory) ;

\

VSMain: :AddInitialPropertyFunction(InitialProperty); \

VSMain: :AddTerminalPropertyFunction(TerminalProperty); \
ms bRegisterMainFactory = true; \

FA

return ms bRegisterMainFactory; \

NS FHEERIME—ANFEE I T A iai A
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IMPLEMENT RTTI (VSTestObject, VSObject)

BEGIN ADD PROPERTY (VSTestObject, VSObject) ;

REGISTER PROPERTY (m TestInt, TestInt, VSProperty::F SAVE LOAD C
LONE)

END ADD PROPERTY

IMPLEMENT INITIAL BEGIN(VSTestObject)

ADD INTITTAL FUNCTION WITH PRIORITY (InitialDefaultState)

ADD TERMINAL FUNCTION(TerminalDefaultState)

IMPLEMENT INITIAL END

bool VSTestObject::InitialDefaultState ()

{

}
bool VSTestObject::TerminalDefaultState ()

{

}

VSTestObject: :VSTestObject ()
{

}

VSTestObject:: VSTestObject ()
{

}

return 1;

return 1;
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class A: public VSObject

{
VSREAL m TestFloat;

b
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VSFile *pFile = VS NEW VSFile() ;
pFile—>0pen (pcFileName, VSFile:: OM WB) ;
pFile—>Write(a.m TestFloat, sizeof (VSREAL), 1) ;

IS PL AR HEAT N E

VSFile *pFile = VS NEW VSFile();:
pFile—>0pen (pcFileName, VSFile: :OM RB) ;
pFile—>Read (a.m TestFloat, sizeof (VSREAL), 1) ;

Ry e R 1 e W
2SI T .

class A: public VSObject

{
VSREAL m TestFloat;

void Save (VSFile *pFile)
{

}
void Load (VSFile *pFile)
{

}

pFile—>Write(m TestFloat, sizeof (VSREAL), 1);

pFile—>Read (m TestFloat, sizeof (VSREAL), 1);

wd PL MRS AT IR AE

VSFile #*pFile = VS NEW VSFile();
a. Save (pFile) ;

I PR AR EEAT N E



VSFile #*pFile = VS NEW VSFile();
a. Load (pFile) ;

XML ST TIRE, AN REHE a;cﬁnikﬁnﬁﬁ%
Eﬁ%ﬁ@ 1Elmdwniﬁnﬁ'—ﬁ%7ﬁm§$ , HBEKHIVSFile
2K, HBEARAE A A kil A = ﬁn%%%ﬁﬂzxm%
2 ﬂBE}MEXﬁTO

JTIR3HARS AT .

class VSStream

{
virtual bool Read(void *pvBuffer, unsigned int uiSize):
virtual bool Write(const void *pvBuffer, unsigned int uiSize);

}

class BitStream public : VSStream

{
virtual bool Read(void *pvBuffer, unsigned int uiSize):
virtual bool Write(const void *pvBuffer, unsigned int uiSize);
VSFile *pFile;

}

class XMLStream public : VSStream
{
virtual bool Read(void *pvBuffer, unsigned int uiSize):
virtual bool Write(const void *pvBuffer, unsigned int uiSize)
XMLFile *pFile;

}

class A: public VSObject

{
VSREAL m TestFloat;
void Save (VSStream *pStream)

{

}
void Load (VSStream *pFile)

{

pStream —>Write (m TestFloat, sizeof (VSREAL)) ;

pStream —>Read (m TestFloat, sizeof (VSREAL)) :



L LS AR REAT PRAF

VSStream *pFile = VS NEW BitStream ();
a. Save (pFile) ;

iR LS AR REAT T2

VSStream *pFile = VS NEW BitStream ();
a. Load (pFile) ;

X7 AR T AR SO ROAR SR, AN B TR CER
B RS, SECEEM=E.

JiRAR RIS TR

class VSStream

{

22

virtual bool Read(void *pvBuffer, unsigned int uiSize):
virtual bool Write(const void *pvBuffer, unsigned int uiSize);
virtual bool SaveAll():

void AddSaveObject (VSObject *Object)

{

}
VSArray<VSObject> m ObjectArray;

m ObjectArray. AddElement (Object) ;

}
class BitStream public : VSStream

{
virtual bool Read(void *pvBuffer, unsigned int uiSize);
virtual bool Write(const void *pvBuffer, unsigned int uiSize):
virtual bool SaveAll()
{
VSFile *pFile = VS NEW VSFile():
unsigned uiSaveSize = 0;
for (int i = 0; i < m ObjectArray.GetNum(); i++)



{
J

m pcBuffer = VS NEW unsigned char[uiSaveSize];
if (!pFile—>Open(pcFileName, VSFile::OM WB))
{

}
for (int i = 0; i < m ObjectArray.GetNum(); i++)
{

uiSaveSize += m ObjectArray[i]. GetSavelLoadSize () ;

return O;

/TGN RE MR AN, BIEEIES], fRAF

m ObjectArray[i]#riH

J

if (!m ObjectArray. Save (this))
{

}

return O;

}
if (1pFile—>Write (m pcBuffer, m uiBufferSize, 1))
{

J

return 1;

return O;

J

unsigned char m pcBuffer;

class XMLStream public : VSStream

{

J

virtual bool Read(void *pvBuffer, unsigned int uiSize):
virtual bool Write(const void *pvBuffer, unsigned int uiSize);

class A: public VSObject

{

VSREAL m TestFloat;
void Save (VSStream *pStream)

{

}
void Load (VSStream *pFile)

{

pStream —>Write (m TestFloat, sizeof (VSREAL));

pStream —>Read (m TestFloat, sizeof (VSREAL)) :



}
void GetSavel.oadSize ()

{
}

b

return sizeof (VSREAL) :
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WAV N RN AT IR T o B 2GR AR 5 AR R )
R, ERERGERICHR, GEE, RERMBENSR, K
IR E R — NI R, B DA 77 B A7 e R S A,
KNS B & B — IR, BrbAskad, i S B
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NI 3SR RS Lo A N2 5 /& VSObject A, &
B A2VSObjectfakl M. 2B ZVSObject B GEFRET MY, ER

IMNEML T HValue/g Nfalses

template<typename T> struct TIsVSType

{ enum { Value = false }; };

template<typename T> struct TIsVSPointerType

{ enum { Value = false }; };

template<typename T> struct TIsVSSmartPointerType
{ enum { Value = false }; };

HUAE 73 SRR

#tdefine VSTYPE MARCO(ClassName) \

template> struct TIsVSType<ClassName> { enum { Value = true
Foobso\

template> struct TIsVSPointerType<ClassName *> { enum {
Value = true }; }; \

template<> struct TIsVSSmartPointerType<VSPointer<ClassName»>>

{ enum { Value = true }; }; \

template<> struct TIsVSSmartPointerType<const
VSPointer<ClassName>>\

{ enum { Value = true }; };

FE 5 SCVSODb ject 4k A M K (SR, 75 s i _E T Y
s IXFERL AT PLX 70 fr T 4k 7K EVSOb ject IUZRXT S, IR
FrAI4E -

N Tk R B e SO SRR, RIS E e SR
BRI R, XEIGERM A E o SCRE R A T RE -

template<typename T> struct TIsCustomType
{ enum { Value = false }; };
template<typename T> struct TisCustomPointerType
{ enum { Value = false }; };



#define CUSTOMTYPE MARCO (ClassName) \

template<> struct TIsCustomType<ClassName> { enum { Value
= true }; }; \
template<> struct TIsCustomPointerType<ClassName *>\
{ enum { Value = true }; };

class VSGRAPHIC API VSCustomArchiveObject:public VSMemOb ject

{
public:

VSCustomArchiveObject () ;
virtual ~VSCustomArchiveObject();
virtual void Archive (VSStream & Stream) = 0;

}
CUSTOMTYPE MARCO (VSCustomArchiveObject)

R an SR EAE A e SR 51 N3 E 5 87 711402
e, HL 7 3 4k 7K VSCustomArchiveObject 25, 4R J5 52 #
Archive B % , FH #£ X & X F Wm Lk
CUSTOMTYPE MARCO (ClassName) XA~ %% . X &7 FrA B 51
WHEEAT A B O 5 2k,

( N
YL
=

VSCustomArchiveObject AL L Frda 284,

2. HBIAVFEM A VSOb ject Xf 4
T R AR FHEVEMFVSOb jec t 5T S ALY .

class VSGRAPHIC API VSStream
{

enum //JFHERY

{



AT SAVE, /| RAT
AT LOAD, //TNEk
AT LINK, / /Bl
AT REGISTER, //yFf#
AT SIZE, & E/ZPNGN
AT POSTLOAD //J&hb¥
b
bool ArchiveAll (VSObject *pObject) :
bool RegisterObject (VSObject *pObject) ;
unsigned int m uiStreamFlag;
VSArray<VSObject *> m pVObjectArray;
}
bool VSStream::ArchiveAll (VSObject *pObject)
{
if (!pObject)
{

}
if (m uiStreamFlag == AT REGISTER)

{

return false:

if (RegisterObject (pObject))

{
VSRtti &Rtti = pObject—>GetType() :
for (unsigned int j = 0 ; j < Rtti.GetPropertyNum()

{

i)

VSProperty *pProperty = Rtti.GetProperty(j) :

if (pProperty—>GetFlag() &
VSProperty: :F SAVE LOAD)

{

J

pProperty—>Archive (kthis, pObject) ;

}
}

return true;

}
bool VSStream::RegisterObject (VSObject *pObject)

{
VSMAC ASSERT (pObject) ;
if (!pObject)



return O;
for (unsigned int i = 0 ; i < (unsigned
int)m pVObjectArray. GetNum() ; i++)
{
if (m pVObjectArray[i] == pObject)
{

J

return O;

}
m pVObjectArray. AddElement ((VSObject *)pObject) ;

return 1;

NHE A AN A

enum //FF AR
{
AT SAVE, //{%%%
AT LOAD, //Hmn#k
AT LINK, //%#Ed%
AT REGISTER, //F/t
AT SIZE, / /BHE RN
AT POSTLOAD //jaGAbEi

HSZArchive ] PLSE R 2 1, XHEHEA6NIED, 7
PR N#E. BEEE. M. SREFE D, EAR, A3
VSObject X R IR & — N H3E P a2, B] A 1) 2]
P g, FrUARIEAE TR, FRATA PAREEIR 26 FH 1S
o EARTHIENEHIFRZMVSObject M %, X Bk _-H
& K & AT REGISTER o 75 & % m uiStreamFlag ¥ & %
AT REGISTER.

e FIRREBA P, N IR R DL 5 R
A fE R, ZIEAE NIRRT A AL A bool
VSStream: :ArchiveAll (VSObject * pObject) H1. W EZiX™
BRI A ERARE, B A2 B HIWTX ANVSOb jec t X R A B IE



it . R EEEM, W An pVobjectArrayi; 5N,
XA A R . BTk, BIHTE BN, BT
WEAH — MY EArchive I B2, B HITEVSProperty 1Y bR 21
55, HALRIH TN EABEER,

class VSProperty

{

b
class VSEnumProperty : public VSProperty
{

virtual bool Archive (VSStream &Stream, void *pObj) = 0;

virtual bool Archive (VSStream &Stream, void *pObj)

{
Stream. Archive (Value (pObj)) ;
return true;

P ELicValue 2, 7] LAEEGS. 4715, XN
T3REpOb JIX MM s B M, FHiREIH5 A .

template<typename T, typename NumType>
class VSDataProperty : public VSProperty

{

virtual bool Archive (VSStream &Stream, void 3*pObj)

{
}

return true;

b
template<typename T>
class VSValueProperty : public VSValueBaseProperty<T>
{
virtual bool Archive (VSStream &Stream, void *pObj)
{
Stream. Archive (Value (pObj)) ;
return true;
}
-

template<typename ArrayType, typename T>



class VSArrayProperty : public VSValueBaseProperty<T>
{
virtual bool Archive (VSStream &Stream, void *pObj)
{
Stream. Archive (GetContainer (pObj)) ;
return true;

}
}
template<typename MapType, typename KEY, typename VALUE>
class VSMapProperty : public VSValueBaseProperty<VALUE>
{
virtual bool Archive (VSStream &Stream, void *pObj)
{
Stream. Archive (GetContainer (pObj)) ;
return true;

AR — H 7 %, 3 mnuiStreamFlag
AT REGISTERK}, WAPT VALUE. PT MAP. PT ARRAYZEZUFE
AN, B3R LS HARXT %, Ff Al VSStream

T3 Archive B HHAT I8 IH AL HE .

class VSGRAPHIC API VSStream
{ template<class T»
void Archive (T & To)
{ if (m uiStreamFlag == AT REGISTER)
{ if(TIsVSPointerType<T>::Value)

VSObject* & Temp = *(VSObjectk*) (void *)&lo;

ArchiveAll (Temp) ;
}
else if(TIsVSSmartPointerType<T>::Value)
{

VSObjectPtr & Temp = *(VSObjectPtr*) (void *)&lo;

ArchiveAll (Temp) ;



}
else if (TIsCustomType<T>::Value)

{
VSCustomArchiveObject * Temp =
(VSCustomArchiveObject*) (void
*)&lo;
Temp—>Archive (kthis) ;
}
else if (TIsVSType<T>::Value)
{
VSObject* Temp = (VSObject *)&Ilo;
ArchiveAll (Temp) ;

}

}
template<class T, VSMemManagerFun MMFun>

void Archive (VSArray<T, MMFun> & To)

{
if (m uiStreamFlag == AT REGISTER)

unsigned int uiNum = To.GetNum() ;
for (unsigned int i = 0 ; i < uiNum ; i++)
{

Archive (Io[i]) ;

}
J

template<class Key, class Value, VSMemManagerFun MMFun>
void Archive (VSMap<Key, Value, MMFun> & Io)

{
if (m uiStreamFlag == AT REGISTER)

unsigned int uiNum = To.GetNum() ;
for (unsigned int i = 0 ; i < uiNum ; i++)

{
MapElement<Key, Value> &Element = Toli];
Archive (Element. Key) ;
Archive (Element. Value) ;

}
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WMAER BN — N RAEHEE . HNEVS0bjectd %
— R, FHANVSObject IR B —1N K. RN
T,

struct ObjectTable 1//VSOb ject ¥} 4
{
//CAVSOb ject BB HEAE N ME—ARIR, R INEES Fa &t (148 1)
VSObject * m pAddr;
//VSObject Rttify445, MNEHIIHR A FIE BRI AT A X 5
VSString m RttiName;
unsigned int m uiObjectPropertySize; //VSObjectfrA J& M & I
2 [E] RN
unsigned int m uiObjectPropertyNum; //VSObject)&M: i/~ %k
//VSOb jectJ& R E 2
VSArray<ObjectPropertyTable> m ObjectPropertyTable;
unsigned int m uiOffSet; //ObjectPropertyTable Ff & & #uhitk{if%
//0bjectPropertyTable /2 [H] K/
unsigned int m uiObjectPropertyTableSize;

I

struct ObjectPropertyTable//VSObject )@ #
{

unsigned int m uiOffSet; //MEIVSOb ject JBHEFE 1
Hhk 1) w2 &

unsigned int m uiNameID: // A HTVSOb ject & M 44 71
ID

VSString m PropertyName; //4HVSOb ject J& 4 44

unsigned int m uiSize; / /24 ETVSOb ject J& T4 /N

n_uiNameID H 7T AL Z 00, F— Eofd3 7 R

AR R B8, 4, MWEIHR TR 1, SO
AR+ 0H WA, TAETAVSObjectHjObjectTable, 2R)G
£ AR VSOb ject B ObjectPropertyTable, FAF & >
VSObject B & M £35 . £ 10bjectPropertyTable % &=
BLF AR ) 8 T s X 3k



8.4 SUIFA7fit#S

HARRIS T .

unsigned int iObjectNum = m pVObjectArray. GetNum() ;
m uiBufferSize = 0; //icA7-fif =S [0 K/
[/ A5

m uiBufferSize += sizeof (unsigned int );
//VSOb ject ™ 4%

m uiBufferSize += sizeof (unsigned int);
VSArray<ObjectTable> ObjectTable;
ObjectTable. SetBufferNum(iObjectNum) ;



//8)%0bjectTable
for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ;i++)
{
//addr
m uiBufferSize += sizeof (VSObject*) ;
ObjectTablel[i].m pAddr = m pVObjectArray[il];
//rtti name
m uiBufferSize +=
GetStrDistUse (m pVObjectArray[i]-
>GetType (). GetName () ) ;
ObjectTable[i].m RttiName = m pVObjectArray[i]-
>GetType (). GetName () ;
//VSOb ject X} % &t K/
m uiBufferSize += sizeof (unsigned int);
//VSOb ject it % & PEA %L

m uiBufferSize += sizeof (unsigned int);

I EARAE 6 A T ObjectTable, FRicsk T AR AT N
SR FEWTE, SHFERAST. NERDMIHU LA
ObjectTable 5 HFIZ A K /N,

unsigned int uiObjectContentAddr = m uiBufferSize;
//B%0bjectPropertyTable, FitH TR B IAF 6 25 A
m uiStreamFlag = AT SIZE;
for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ;i++)
{
//0bjectPropertyTablel % &
ObjectTable[i].m uiOffSet = m uiBufferSize;
VSRtti &Rtti = m pVObjectArray[i]->GetType() ;
ObjectTable[il].m ObjectPropertyTable. SetBufferNum (
Rtti. GetPropertyNum()) ;
ObjectTable[i].m uiObjectPropertyNum = 0;
for (unsigned int j = 0 ; j < Rtti.GetPropertyNum() ; j++)
{
VSProperty * pProperty = Rtti.GetProperty(j);
if (pProperty—>GetFlag() & VSProperty::F_SAVE LOAD)
{
Z ) &A= ANEEINAN

m uiBufferSize += sizeof (unsigned int);



// B IE AT

ObjectTable[il].m ObjectPropertyTable[j].m PropertyName =

pProperty—

>GetName (). GetString () ;

ObjectTablel[i].m ObjectPropertyTable[j].m uiNameID

pProperty—

>GetName (). GetNameCode () ;

}
}

/ /A5 TS &R /N

m uiBufferSize += sizeof (unsigned int);
/ /iR JE AN

ObjectTablel[i].m uiObjectPropertyNum++;

//1FHEObjectPropertyTable & FH 2 [E] K/
ObjectTable[il].m uiObjectPropertyTableSize =

m uiBufferSize — ObjectTablel[i].m uiOffSet;

for (unsigned int j = 0 ; j < Rtti.GetPropertyNum() ; j++)

{

VSProperty * pProperty = Rtti.GetProperty(j);
if (pProperty—>GetFlag() & VSProperty::F SAVE LOAD)

{

}
}

//vH R g ) A
ObjectTablel[i].m ObjectPropertyTable[jl.m uiOffSet

m uiBufferSize;
//oE S g MG R RS
m uiArchivePropertySize = 0;
pProperty—>Archive (¢this, m pVObjectArrayli]) ;
ObjectTablel[i].m ObjectPropertyTable[j]l.m uiSize =
m uiArchivePropertySize;

// R

m uiBufferSize += m uiArchivePropertySize;

//vE RS S 5 R AR )
ObjectTablel[i].m uiObjectPropertySize = m uiBufferSize -

ObjectTablel[i].m uiObjectPropertyTableSize -
ObjectTablel[i].m uiOffSet;



X B A A7 97 #1146 fL Ob jectPropertyTable,, Ffid 3%
PropertyTable Fir 5 FH &5 8] K /N J& M Ze g Kb o 24
m uiStreamFlag = AT STZE B pProperty—
>Archive (kthis, m pVObjectArrayl 7 |) R-FKEEFEN)E
P 5 R ) 2 1) RN .

for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ;i++)
{

}

m pVObjectArray[i]-—>BeforeSave () ;

TEAfits 2 HIE v DU — 2E i .

// HE 4 (A
VSMAC DELETEA (m pcBuffer) ;
m pcBuffer = VS NEW unsigned char[m uiBufferSize];

if (!m pcBuffer)

{

}
m pcCurBufPtr = m pcBuffer;

AR A A7 T v SR S Ta) KNSR P S 1), 2 BC S AT
m pcBuffer &2 7 B bk, m pcCurBufPtrig X =N T
[yl 5o A BT AR 2 [F — &, B Write s
2 1Em_pcCurBufPtr i B ALAFIEHE, m pcCurBufPtres
H 30 _E =87 PRAT O EA /N RS

m uiVersion = ms uiCurVersion;

/AR 5

Write (&m uiVersion, sizeof (unsigned int));

/AR B AL
Write (&10bjectNum, sizeof (unsigned int)):

AT R R AR R AR . R P R [ B AR
PERE? 330 R R A SO PR RS S TR R AE AR, T DA L 8

return O;
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// ObjectTable
for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ;i++)
{
//EAVSObject, {FAME—ZRT]
if (!'Write (&0bjectTablel[i].m pAddr, sizeof (VSObject *)))
{
VSMAC DELETEA (m pcBuffer) ;
return 0;
}
if('WriteString(ObjectTable[i].m RttiName))
{
VSMAC DELETEA (m pcBuffer) ;
return O;
}
Write (&0bjectTablel[i]. m uiObjectPropertySize, sizeof (unsigned
int)) ;
Write (&0bjectTablel[i].m uiObjectPropertyNum, sizeof (unsigned
int)) ;
}

¥0b jectTable 7 il EIZEA7H

//VSOb ject )&t
m uiStreamFlag = AT SAVE:
for (unsigned int i = 0 ; i < m pVObjectArray.GetNum() ;i++)
{
VSRtti &Rtti = m pVObjectArray[i]—>GetType() :
for (unsigned int j = 0 ; j < Rtti.GetPropertyNum() ; j++)
{
VSProperty * pProperty = Rtti.GetProperty(j);
if (pProperty—>GetFlag() & VSProperty::F SAVE LOAD)
{
//AFT A 1D
Write (&0bjectTablel[i].m ObjectPropertyTablel[j]
.m uiNamelD, sizeof (unsigned



int));

Write (&0bjectTable[i].m ObjectPropertyTable[j].m uiOffSet,
sizeof (unsigned int));
}

}
for (unsigned int j = 0 ; j < Rtti.GetPropertyNum() ; j++)

{

VSProperty * pProperty = Rtti.GetProperty(j):
if (pProperty—>GetFlag() & VSProperty::F SAVE LOAD)
{

}

pProperty—>Archive (*this, m pVObjectArraylil) ;

% 7 R 17 0bjectPropertyTable 4, iX B AQHE A i@ it
m uiStreamFlag = AT SAVECF A B ERRIC IR, XFfE
pProperty—>Archive (this, m pVObjectArrayl 7 1) ESHAT
A RS AL B st 2 B R IR . X BARAE T
NameID CEFR PR NFZRTER, WlERmEs) , BHnim
AR e 2 ARULHS, AR ULECAS BRI, IXFERAR] 1
FEASF A H 1

for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ;i++)
{

}

m_pVObjectArray[i]->PostSave() ;

VSObject X &7 SIALARAE IG5, 0] DA — L84 41 i) =
15
VSFile *pFile = VS NEW VSFile() :
if (IpFile)
{

VSMAC DELETEA (m_pcBuffer) ;

return O;



//FTH A
if (!pFile—>0pen (pcFileName, VSFile::OM WB))
{

VSMAC DELETE (pFile) ;

VSMAC DELETEA (m pcBuffer) ;

return O;

}
if (!pFile—>Write(m pcBuffer,m uiBufferSize, 1))
{

VSMAC DELETE (pFile) ;

VSMAC DELETEA (m pcBuffer) ;

return O;

}
VSMAC DELETE (pFile) ;
VSMAC DELETEA (m pcBuffer) ;

B Jr 2 AT BLIRT Y A 275 ORAT 2196 5 SCPFH

F A H t, BeforeSave () fl PostSave () #f &
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N | E A A 44 mouiStreamFlag = AT SIZE .
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void Archive(T & To)
{
if (m uiStreamFlag == AT SAVE)
{
if (TIsVSResourceProxyPointType<T>: :Value)
{
VSResourceProxyBasePtr & Temp =
* (VSResourceProxyBasePtr*) (void
*)&lo;
WriteResource (Temp) ;



else if(TIsVSPointerType<T>::Value)

VSObject* & Temp = *(VSObject**) (void *)&Ilo;
WriteObjectPtr (Temp) ;

else if(TIsVSSmartPointerType<T>::Value)

VSObjectPtr & Temp = *(VSObjectPtr*) (void *)&lo;
WriteObjectPtr (Temp) ;

else if (TIsVSStringType<T>::Value)

VSString & Temp = *(VSString*) (void *)&lo;
WriteString (Temp) ;

else if (TIsCustomType<T>::Value)

VSCustomArchiveObject * Temp =
(VSCustomArchiveObject*) (void *)&Io;
Temp—>Archive (*this) ;

else if (TIsVSType<T>::Value)

VSObject * Temp = (VSObject *)&lo;
WriteObjectPtr (Temp) ;

Write ((void *)&lIo, sizeof (T)):

}
else if (m uiStreamFlag == AT SIZE)
{
if (TIsVSResourceProxyPointType<T>::Value)
{
VSResourceProxyBasePtr & Temp =
* (VSResourceProxyBasePtr *) (void *)&lo;
m uiArchivePropertySize +=
GetResourceDistUse (Temp) +
sizeof (bool) ;

J



else if(TIsVSPointerType<T>::Value ||
TIsVSSmartPointerType<T>: :Value ||
TIsVSType<T>: :Value)

m uiArchivePropertySize += 4;
else if (TIsVSStringType<T>::Value)

VSString & Temp = *(VSString *) (void *)&Io;
m uiArchivePropertySize += GetStrDistUse (Temp) ;

else if (TIsCustomType<T>::Value)

VSCustomArchiveObject * Temp =
(VSCustomArchiveObject *) (void
*)&lo;
Temp—>Archive ( * this);

else

m uiArchivePropertySize += sizeof (T);

J

}
template<class T, VSMemManagerFun MMFun»

void Archive (VSArray<T, MMFun> & To)

{
if(m uiStreamFlag == AT SAVE)

unsigned int uiNum = To.GetNum() ;
Archive (uiNum) ;
for (unsigned int i = 0 ; i < uiNum ; i++)

{

}
}
else if (m uiStreamFlag == AT SIZE)
{

Archive (To[i]) ;

unsigned int uiNum = To.GetNum() ;
Archive (uiNum) ;
for (unsigned int i = 0 ; i < uiNum ; i++)



Archive (To[i]) ;

}
}

template<class Key, class Value, VSMemManagerFun MMFun>
void Archive (VSMap<Key, Value, MMFun> & Io)
{

if (m uiStreamFlag == AT SAVE)

unsigned int uiNum = To. GetNum() ;
Archive (uiNum) ;
for (unsigned int i = 0 ; i < uiNum ; i++)
{
MapElement<Key, Value> &Element = Tolil;
Archive (Element. Key) ;
Archive (Element. Value) ;
}
}
else if (m uiStreamFlag == AT SIZE)
{
unsigned int uiNum = To.GetNum() ;
Archive (uiNum) ;
for (unsigned int i =0 ; i < uiNum ; i++)
{
MapElement<Key, Value> &Element = IToli];
Archive (Element. Key) ;
Archive (Element. Value) ;

oW o® 0w oW m R
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“test_stream” HI3CHH, AT UMEH W0 A

TestStream. SetStreamFlag (VSStream: : AT REGISTER) ;
TestStream. ArchiveAll (pObject) :
TestStream. NewSave (“test stream”) :

4. Nk
HTARFREFR, InEatAnsxT R T .

m uiBufferSize = uiSize;
m pcBuffer = pBuffer;
m pcCurBufPtr = m pcBuffer;

X PR A B S ORI R 5 SC—

VSArray<ObjectTable> ObjectTable;
/) INE A =

Read (&m uiVersion, sizeof (unsigned int));
/ /IS RN EL

unsigned int iObjectNum = O;

Read (&10bjectNum, sizeof (unsigned int));

INA A FIVSOb ject P4«

ObjectTable. SetBufferNum(iObjectNum) ;
//0ObjectTable
for (unsigned int i = 0 ;i < iObjectNum ; i++)
{
VSObject * pObject = 0;
//CEEEE, AEAME—ID
if (!Read (&0bjectTableli]. m pAddr, sizeof (VSObject *)))
{

}
//EEHRTTI
if (!ReadString(ObjectTable[i]. m RttiName))

return O;



{
}

return O;

if ('Read (&0bjectTable[i]. m uiObjectPropertySize, sizeof (unsigned
int)))
{

}
if (!Read (&0bjectTablel[i].m uiObjectPropertyNum, sizeof (unsigned

int)))
{

J

return O;

return O;

EEEU IR A2 0b jectTable.

for (unsigned int i = 0 ;i < iObjectNum ; i++)
{
VSObject * pObject = 0;
//BEEZSVSOb ject X %
pObject = VSObject::GetInstance (ObjectTable[i].m RttiName) ;
if (!pObject)
{

}

/ /B i i 5%

m pmLoadMap. AddElement (ObjectTable[i].m pAddr, pObject) ;
RegisterObject (pObject) :

continue;

RIERTTI 4 AN EEVSOb ject it 4, FEHEAE/NVSOb ject ¥
S yEM 2m pVOb jectArray Hf, m pmLoadMapH Tk & fa%t
[1F& 7]« m pVObjectArray B [H A 4E8VSObject Xf % SLFx L /&
— P EIAS, LR T R 5

class A : public VSObject
{



public:
int 1i;
I
class B : public VSObject
{

public:
A * m pAl;
A m A2;

I

B b;
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for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ;i++)
{
ObjectTable[i].m ObjectPropertyTable. SetBufferNum(
ObjectTablel[i].m uiObjectPropertyNum) ;
for (unsigned int j =0 ; j <
ObjectTablel[i].m uiObjectPropertyNum ; j++)

{

Read (&0bjectTablel[i].m ObjectPropertyTablel[j]. m uiNamelID,
sizeof (unsigned int));

Read (&0bjectTablel[i].m ObjectPropertyTablelj]. m uiOffSet,
sizeof (unsigned int));
}



m pcCurBufPtr += ObjectTableli].m uiObjectPropertySize;

N TH X BACAS T in#VSOb jec t X % 1Y J& 4 .

m uiStreamFlag = AT LOAD;

//IN#EVSOb ject i %K) Ja 1t
for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ;i++)

{
VSRtti &Rtti = m pVObjectArrayl[i]->GetType () ;
for (unsigned int j = 0 ; j < Rtti.GetPropertyNum() ; j++)
{
VSProperty * pProperty = Rtti.GetProperty(j):

if (pProperty—>GetFlag() & VSProperty::F SAVE LOAD)

{
for (unsigned int k = 0 ; k <

ObjectTable[il].m ObjectPropertyTable. GetNum() ; k++)

{
if (pProperty—>GetName (). GetNameCode () ==

ObjectTable[i].m ObjectPropertyTable[k].m uiNameID)

{
m_pcCurBufPtr = m pcBuffer +

ObjectTableli].m ObjectPropertyTablel[k].m uiOffSet;
pProperty—>Archive (¢this, m pVObjectArray[i]) ;
break;
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void Archive(T & Io)
{
if (m uiStreamFlag == AT LOAD)
{
if (TIsVSResourceProxyPointerType<T>: :Value)
{
VSResourceProxyBasePtr & Temp =
* (VSResourceProxyBasePtr*) (void *)&lo;
ReadResource (Temp) ;
}
else if(TIsVSPointerType<T>::Value)
{
VSObject * & Temp = *(VSObject**) (void *)&Io;
ReadObjectPtr (Temp) ;
}
else if (TIsVSType<T>::Value)
{
VSObject * Key = (VSObject *)&Io;
VSObject * Value = NULL;
ReadObjectPtr (Value) ;
m pmVSTypeLoadMap. AddElement (Key, Value) ;
}
else if(TIsVSSmartPointerType<T>::Value)



VSObjectPtr & Temp = *(VSObjectPtr*) (void *)&Ilo;
ReadObjectPtr (Temp) ;

else if (TIsVSStringType<T>::Value)

VSString & Temp = *(VSString*) (void *)&lo;
ReadString (Temp) ;

else if (TIsCustomType<T>::Value)

VSCustomArchiveObject * Temp =
(VSCustomArchiveObject*) (void *)&Ilo;
Temp—>Archive (*this) ;

Read ((void *)&Io, sizeof (T)) ;

}
}
template<class T, VSMemManagerFun MMFun>
void Archive (VSArray<T, MMFun> & To)
{
if (m uiStreamFlag == AT LOAD)
{
unsigned int uiNum = 0;
Archive (uiNum) ;
To. SetBufferNum (uiNum) ;
for (unsigned int i = 0 ; i < uiNum ; i++)

{
}

Archive (To[i]) ;

J

}
template<class Key, class Value, VSMemManagerFun MMFun>

void Archive (VSMap<Key, Value, MMFun> & Io)
{

if (m uiStreamFlag == AT LOAD)

{

unsigned int uiNum = O;



Archive (uiNum) ;
To. SetBufferNum (uiNum) ;
for (unsigned int i =0 ; i < uiNum ; i++)

{
MapElement<Key, Value> &Element = Tolil;
Archive (Element. Key) ;

Archive (Element. Value) ;
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template<class T>
bool VSStream::ReadObjectPtr (VSPointer<T> & Pointer)
{

T % pP = NULL:

if (1Read ( &pP, sizeof (T %) ))

return O;

Pointer. SetObject (pP) ;

return 1;
}
bool VSStream::ReadObjectPtr (T * &pObject)
{

if (Read ( &pObject, sizeof (T *) ))

return O;
return 1;
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VSObject * Key = (VSObject *)&lo;
VSObject * Value = NULL;

ReadObjectPtr (Value) ;

m pmVSTypeLoadMap. AddElement (Key, Value) ;

ROk, IKETRERITER, PKEVSObject X G BLIHI A
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m uiStreamFlag = AT LINK;
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m CopyUsed. SetBufferNum(m pVObjectArray. GetNum()) ;

for (unsigned int i = 0 ; i < m CopyUsed. GetNum() ;i++)

{

}
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for(int i = m pVObjectArray. GetNum() — 1; i >= 0 ; i—)

{

m CopyUsed[i] = false;

VSRtti &Rtti = m pVObjectArrayli]-—>GetType() ;
for (unsigned int j = 0 ; j < Rtti.GetPropertyNum() ; j++)
{

VSProperty * pProperty = Rtti.GetProperty(j);

if (pProperty—>GetFlag() & VSProperty::F SAVE LOAD)

{

)

pProperty—>Archive (*this, m pVObjectArrayli]) ;

}
}
//MEEm CopyUsed NtrueHJVSOb ject X %
for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ;)

{



if (m CopyUsed[i] == true)

{

VSMAC DELETE (m pVObjectArray[i]) ;
m pVObjectArray. Erase (i) ;
m CopyUsed. Erase (i) ;

J

else

{
}

1++;
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template<class T>
void Archive(T & To)
{

{

if (m uiStreamFlag == AT LINK)

if (TIsVSPointerType<T>: :Value)
{



VSObject * & Temp = *(VSObject**) (void *)&lo;
LinkObjectPtr (Temp) ;

else if(TIsVSSmartPointerType<T>::Value)

VSObjectPtr & Temp = *(VSObjectPtr*) (void *)&lo;
LinkObjectPtr (Temp) ;

else if (TIsVSType<T>::Value)

VSObject * Key = (VSObject *)&lo;
VSObject * Value = NULL;
Value = GetVSTypeMapValue (Key) ;
LinkObjectPtr (Value) ;
VSMAC_ASSERT (Value) ;
VSObject: :CloneObject (Value, Key) :
unsigned int uilndex =

m pVObjectArray. FindElement (Value) ;
VSMAC ASSERT (uilndex < m CopyUsed. GetNum()) ;
m CopyUsed[uilndex] = true;

else if (TIsCustomType<T>::Value)

VSCustomArchiveOb ject * Temp =
(VSCustomArchiveObject*) (void *)&Io;
Temp—>Archive (*this) ;

J

}
template<class T, VSMemManagerFun MMFun>

void Archive (VSArray<T, MMFun> & To)
{
if (m uiStreamFlag == AT LINK)
{
unsigned int uiNum = To. GetNum() ;
for (unsigned int i = 0 ; i < uiNum ; i++)

{
}

Archive (To[i]) ;



template<class Key, class Value, VSMemManagerFun MMFun>
void Archive (VSMap<Key, Value, MMFun> & Io)
{
if (m uiStreamFlag == AT LINK)
{
unsigned int uiNum = To.GetNum() ;
for (unsigned int i = 0 ; i < uiNum ; i++)
{
MapElement<Key, Value> &Element = Toli];
Archive (Element. Key) ;
Archive (Element. Value) ;

J

}
template<class T»

bool VSStream::LinkObjectPtr (VSPointer<T> & Pointer)
{
VSObject * pP = (VSObject *)Pointer.GetObject () ;
Pointer. SetObject (NULL) ;
Pointer = (T *)GetMapValue (pP) ;
if (!Pointer)

{
}

return 1;

return O;

}

template<class T>
bool VSStream::LinkObjectPtr (T * &pObject)
{
pObject = (T *)GetMapValue (pObject) ;
if (!pObject)
{

J

return 1;

return O;
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VSObject * Key = (VSObject *)&Ilo;

VSObject * Value = NULL;

Value = GetVSTypeMapValue (Key) ;

LinkObjectPtr (Value) ;

VSObject::CloneObject (Value, Key) ;

unsigned int uilndex = m pVObjectArray. FindElement (Value) ;
m CopyUsed[uilndex] = true;
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m uiStreamFlag = AT POSTLOAD;

for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ;i++)
{

}

ArchiveAll (m pVObjectArrayl[il);

— B A VS0bject X R N# e, RaNEANIFE K AR
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bool VSStream::ArchiveAll (VSObject * pObject)
{

if (!pObject)

{

J

if (m uiStreamFlag == AT POSTLOAD)
{

return false:

if (RegisterPostLoadObject (pObject))

{
VSRtti &Rtti = pObject—>GetType () :



for (unsigned int j = 0 ; j < Rtti.GetPropertyNum()

{

P Jt)

VSProperty * pProperty = Rtti.GetProperty(j);
if (pProperty—>GetFlag() &

VSProperty: :F SAVE LOAD)
{

J

pProperty—>Archive (*this, pObject) :

}
pObject—>PostLoad () ;

}
}

return true;
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const VSObject *VSStream::GetObjectByRtti(const VSRtti &Rtti)

{
for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ; i++)

{

if ((m pVObjectArraylil->GetType()). IsSameType (Rtti))

{

return m pVObjectArray[i];



}
}

for (unsigned int i = 0 ; i < m pVObjectArray.GetNum() ; i++)

{
if ((m pVObjectArraylil->GetType()). IsDerived (Rtti))

{
}

return m pVObjectArrayl[i];

}
return NULL;

}
VSTestSavelLoadPtr pTestSavelLoad = NULL;

VSStream TestStream;
TestStream. NewLoad (“test stream”) ;

pTestSavelLoad = (VSTestSavelLoad *)

TestStream. GetObjectByRtti (VSTestSaveLoad: :ms Type) ;

AR, HUSEE A B R RE A 2 MR AT &, R
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bool VSStream::GetObjectArrayByRtti (const VSRtti &Rtti,
VSArray<VSObject *> &0ObjectArray, bool IsDerivedFrom)
{

for (unsigned int i = 0 ; i < m pVObjectArray.GetNum() ; i++)

{
if ((m pVObjectArray[il—>GetType()). IsSameType (Rtti) ||
((m pVObjectArray[i]—>GetType()). IsDerived (Rtti) &&
IsDerivedFrom))

{
}

ObjectArray. AddElement (m pVObjectArrayl[il) ;

}
if (ObjectArray.GetNum() > 0)

{
}

else

{

return 1;

return O;
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B MNIESIREE (clone) FIEH (copy)
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enum //FRid

{
F_SAVE_LOAD = 0X01,

F_CLONE = 0X02,



F COPY = 0X04,

F SAVE LOAD CLONE = 0X03,
F SAVE LOAD COPY = 0X05,
F REFLECT NAME = 0X08,

F MAX
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VSObject* VSObject::CloneCreateObject (VSObject * pObject)
{

VSMap<VSOb ject 3, VSObject*> CloneMap;

VSOb ject * pNewObject =
CloneCreateObject (pObject, CloneMap) ;

// il SE

for (unsigned int i = 0 ; i < CloneMap. GetNum() ;i++)

{
J

return pNewObject;

CloneMap[i]. Value—>PostClone (CloneMap[i]. Key) ;

}

VSObject * VSObject:: CloneCreateObject (VSObject * pObject,
VSMap<VSOb ject *, VSObject #*>& CloneMap)

{

VSOb ject * pNewObject = NULL;
if (pObject)
{
unsigned int uilndex = CloneMap. Find (pObject) ;
//TE TG FEVSOb jec t i R R H A B XX 3R
if (uilndex == CloneMap. GetNum())
{
VSRtti & SrcRtti = pObject—>GetType() ;
pNewOb ject =
VSObject: :GetInstance (SrcRtti. GetName () ) ;
J /N B AIVSOb ject X G i i 55 %
CloneMap. AddElement (pOb ject, pNewOb ject) :
VSRtti & DestRtti = pNewObject—>GetType () ;
/ /3 [ B A JE e
for (unsigned int i =0 ; i <
SrcRtti.GetPropertyNum() ; i++)
{
VSProperty * pProperty =
SrcRtti. GetProperty (i) ;
if (pProperty—>GetFlag() &
VSProperty: :F CLONE)
{

pProperty—>CloneData (



pObject, pNewOb ject, CloneMap) ;

}
else if (pProperty—>GetFlag() &

{

VSProperty: :F COPY)
pProperty—
>CopyData (pObject, pNewOb ject) :
}
}
}

else

{
J

pNewOb ject = CloneMapluilndex]. Value;

J

return pNewObject;

J
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void VSObject::CloneObject (VSObject * pObjectSrc, VSObject *
pObjectDest)

{
VSMap<VSOb ject *, VSObject *> CloneMap;
CloneObject (pObjectSrc, pObjectDest, CloneMap) ;
for (unsigned int i = 0 ; i < CloneMap. GetNum() ;i++)

{
J

CloneMap[i]. Value—>PostClone (CloneMap[i]. Key) ;



void VSObject:: CloneObject (VSObject * pObjectSrc, VSObject *
pObjectDest,

VSMap<VSObject *,VSObject *>& CloneMap)
{

if (!'pObjectSrc)
{

}
unsigned int uilndex = CloneMap. Find (pObjectSrc) ;

if (uiIndex == CloneMap. GetNum())
{

return ;

VSRtti & SrcRtti = pObjectSrc—>GetType () ;
VSRtti & DestRtti = pObjectDest—>GetType () ;
for (unsigned int i =0 ; i <
SrcRtti. GetPropertyNum() ; i++)
{
VSProperty % pProperty =
SrcRtti. GetProperty (i) ;
if (pProperty—>GetFlag() & VSProperty::F CLONE)
{
pProperty—
>CloneData (pObjectSrc, pObjectDest, CloneMap) ;
}
else if (pProperty—>GetFlag() &
VSProperty: :F COPY)
{

pProperty—
>CopyData (pObjectSrc, pObjectDest) ;
}
}
}
else

VSMAC ASSERT (0) :



IX 5 V. 24 HTVSOb jec t X % RS2 E 2 BRI B 22,
g?i&ﬁﬁ%o EXFENT, AEEGIEVSObjectX)

=& LS.

class VSProperty
{
public:
virtual void CloneData(void * pSrcObj, void * pDestObj,
VSMap<VSObject *, VSObject *>& CloneMap) =
0;
virtual void CopyData(void * pSrcObj, void * pDestObj) =
0;
b
template<typename T>
class VSEnumProperty : public VSProperty
{
public:
virtual void CloneData(void * pSrcObj, void * pDestObj,
VSMap<VSObject *, VSObject *>& CloneMap)
{

}
virtual void CopyData(void * pSrcObj, void * pDestObj)

{
J

Value (pDestObj) = Value (pSrcObj) ;

Value (pDestObj) = Value (pSrcObj) ;

b
template<typename T, typename NumType>
class VSDataProperty : public VSProperty
{
public:
virtual void CopyData(void * pSrcObj, void * pDestObj)
{
VSMAC ASSERT (0) ;



}
virtual void CloneData(void * pSrcObj, void * pDestObj,

VSMap<VSObject *, VSObject *>& CloneMap)
{
T * SrcValueAddress =

(T#*) GetValueAddress (pSrcObj) ;
if (m uiDataNum > 0)
{
Tk Temp = (T*%)GetValueAddress (pDestObj) ;
if (m bDynamicCreate)
{
*Temp = VS NEW T[m uiDataNum];
VSMemcpy ((void *) (¥Temp), (void

*)SrcValueAddress,
m uiDataNum 3
sizeof (T)):
}
else
{
VSMemcpy ((void *) (*Temp), (void
*)SrcValueAddress,
m uiDataNum 3
sizeof (1)) :
}
}
else

{
Tk Temp = (T*%)GetValueAddress (pDestObj) ;
void * SrcNumOffSet = (void*) (((unsigned
char#*) pSrcObj)
+ m uiNumElementOffset) ;
void * DestNumOffSet = (void*) (((unsigned
char*) pDestObj)
+ m uiNumElementOffset) ;
* (NumType*) DestNumOffSet = *
(NumType*) SrcNumOffSet;
NumType uiNum = * (NumType*)SrcNumOffSet ;
*Temp = VS NEW T[uiNum];



VSMemepy ((void *) (*Temp), (void
%) SrcValueAddress,

}

uiNum * sizeof (T)):

b

template<typename T»
class VSValueProperty : public VSValueBaseProperty<T>
{
public:
virtual void CloneData(void * pSrcObj, void * pDestObj,
VSMap<VSObject *, VSObject *>& CloneMap)
{

}
virtual void CopyData(void * pSrcObj, void * pDestObj)

{
J

Copy (Value (pDestObj), Value (pSrcObj), CloneMap) :

Value (pDestObj) = Value (pSrcObj) ;

b
template<typename ArrayType, typename T>
class VSArrayProperty : public VSValueBaseProperty<T>

{
public:

virtual void CloneData(void * pSrcObj, void * pDestObj,
VSMap<VSOb ject *, VSObject *>& CloneMap)
{

Copy (GetContainer (pDestObj), GetContainer (pSrcObj), CloneMap) ;

}
virtual void CopyData(void * pSrcObj, void * pDestObj)

{
)

GetContainer (pDestObj) = GetContainer (pSrcObj) :

b
template<{typename MapType, typename KEY, typename VALUE>
class VSMapProperty : public VSValueBaseProperty<VALUE>



{
public:

virtual void CloneData(void * pSrcObj, void * pDestObj,
VSMap<VSObject *, VSObject*>& CloneMap)
{

Copy (GetContainer (pDestObj), GetContainer (pSrcObj), CloneMap) ;

}
virtual void CopyData(void * pSrcObj, void * pDestObj)

{
J

GetContainer (pDestObj) = GetContainer (pSrcObj) :

> \VSProperty 4k 74 B S # Z sZ I CloneData fil
CopyData . CopyData #t & T £ 1 H & il .
VSValueProperty . VSArrayProperty. VSMapProperty

1X3/CloneData H BEA77E & il o] RefAAE b, BTl E
B8 FH Copy B bk ER Bk A0 HE . VSDataProperty AELE
CopyData, KUt Zigladsef]. BRI T,

template<typename T>
void Copy (T & Dest, T & Src, VSMap<VSObject *, VSObject*>&
CloneMap)

{
if (TIsVSResourceType<T>::Value)

{

}
else if(TIsVSPointerType<T>: :Value)

{

Dest = Src;

VSObject * & TempSrc = *(VSObject#**) (void *)&Src;
VSObject * & TempDest = *(VSObject**) (void *)&Dest;
TempDest =
VSObject:: CloneCreateObject (TempSrc, CloneMap) ;
}



else

else

*)&Dest ;

VSOb ject: :

J

}

else

{

}

else

{
}

if (TIsVSType<T>::Value)

VSObject* TempSrc = (VSObject *)&Src;
VSObject* TempDest = (VSObject *)&Dest;
VSObject:: CloneObject (TempSrc, TempDest, CloneMap) ;

if (TIsVSSmartPointerType<T>: :Value)

VSObjectPtr & TempSrc = *(VSObjectPtr*) (void *)&Src;
VSObjectPtr & TempDest = *(VSObjectPtr*) (void

TempDest =
_CloneCreateObject (TempSrc, CloneMap) ;

if (TIsCustomType<T>::Value)

VSCustomArchiveObject * TempSrc =
(VSCustomArchiveObject*) (void *)&Src;

VSCustomArchiveObject * TempDest =
(VSCustomArchiveObject*) (void *)&Dest;

TempDest—>CopyFrom (TempSrc, CloneMap) ;

Dest = Src;

template<typename T, VSMemManagerFun MMFun>
void Copy (VSArray<T, MMFun> & Dest, VSArray<T, MMFun> & Src,
VSMap<VSObject *, VSObject*>& CloneMap)

{

Dest.
Dest.

Clear () :
SetBufferNum(Src. GetNum() ) ;

for (unsigned int i = 0 ; i < Src.GetNum() ;i++)

{
}

Copy (Dest[i], Srcl[i], CloneMap) ;



template<class Key, class Value, VSMemManagerFun MMFun>
void Copy (VSMap<Key, Value, MMFun> & Dest, VSMap<Key, Value, MMFun>
& Src,

{

VSMap<VSObject *, VSObject*>& CloneMap)

Dest. Clear () ;
Dest. SetBufferNum (Src. GetNum() ) ;
for (unsigned int i = 0 ; i < Src.GetNum() ;i++)

{
MapElement<Key, Value> &ElementSrc = Srcli];
MapElement<Key, Value> &ElementDest = Destl[i];
Copy (ElementDest[i]. Key, Src[i]. Key, CloneMap) ;
Copy (ElementDest[i]. Value, Src[i]. Value, CloneMap) ;

A LLE W, X4if (TIsVSType<T>::Value) B 57 1Bt
i , S & & & 1FE, It 2 8 B VSObject::
CloneObject.
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class VSGRAPHIC API VSEditorElemen
{
I
class VSGRAPHIC API VSEditorSingle : public VSEditorElement
{
enum CUSTOM UI TYPE
{
CUT CHECK BOX,
CUT LABEL,
CUT TEXT BOX,
CUT COMBOX,
CUT SLIDER,
CUT COLORDIALOG,
CUT VIEW,
CUT COLLECTION
I
VSEditorSingle (VSString & Name)
{
m Name = Name;
m pOwner = NULL;
}
virtual void SetValue(void * pValue) = 0;
VSEditorProperty *m pOwner;
VSString m Name;



class VSGRAPHIC API VSECheckBox : public VSEditorSingle
{

I
class VSGRAPHIC API VSELabel : public VSEditorSingle
{

b
class VSGRAPHIC API VSECombox : public VSEditorSingle
{

virtual void CallBackValue (bool Value) :
virtual void CallBackValue (VSString & Str);

virtual void AddOption (VSString & String) = 0;:
virtual void CallBackValue (VSString & Str);
virtual void AddOption (VSArray<VSString> & VS) = 0;
I
class VSGRAPHIC API VSESlider : public VSEditorSingle
{
virtual void SetRange (unsigned int uiMin, unsigned int uiMax,
unsigned int uiStep) = 0
{

m uiMax = uiMax;
m uiMin = uiMin;
m uiStep = uiStep;
}
unsigned int m uiMax;
unsigned int m uiMin;
unsigned int m uiStep;
virtual void CallBackValue (unsigned int uiValue) ;
I
class VSGRAPHIC API VSEViewWindow : public VSEditorSingle
{

I
class VSGRAPHIC API VSEColorTable : public VSEditorSingle
{

I
class VSGRAPHIC API VSEText : public VSEditorSingle // VSREAL
{

virtual void CallBackValue (VSColorRGBA& Value) :

virtual void CallBackValue (VSString & Str) ;



I
class VSGRAPHIC API VSECollection : public VSEditorSingle

{
virtual void AddElement ( VSEditorElement * pElement) = 0;

b

Je B VSEditorSingleiX N2, XA FREL L H
AK¥EMH, B+ CheckBox. Label. TextBox. Combox .
Slider. ColorDialog. ViewAllCollection,

enum CUSTOM_UI_TYPE

{
CUT_CHECK_BOX,
CUT_LABEL,
CUT_TEXT_BOX,
CUT_COMBOX,
CUT_SLIDER,
CUT_COLORDIALOG,
CUT_VIEW,
CUT_COLLECTION

X B HH View fll Collection 3£ 3 1] B8 A 4K,
VSEViewWindowiX AN 2R FIView e Xt N ), HSLViewnt & —
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typedef VSEditorSingle* (*CreateEditorUIProperty)
(VSEditorSingle: :CUSTOM UI TYPE type, VSString Name) :
class VSGRAPHIC API VSEditorUIPropertyCreator
{
static VSEditorUIPropertyCreator& GetInstance() ;
void Set (CreateEditorUIProperty pCreate) ;
VSEditorSingle * CreateUIProperty (
VSEditorSingle: :CUSTOM UI TYPE
type, VSString Name) ;
CreateEditorUIProperty m pCreate;
s

#tdefine SETCreateEditorUIProperty (F)
VSEditorUIPropertyCreator: :GetInstance (). Set (F) ;
#tdefine CREATE UI PROPERTY (type, Name)

VSEditorUIPropertyCreator: :GetInstance (). CreateUIProperty (type, N
ame) ;
VSEditorUIPropertyCreator&
VSEditorUIPropertyCreator: :GetInstance ()
{
static VSEditorUIPropertyCreator EditorUlICreator;
return EditorUICreator;
}
void VSEditorUIPropertyCreator: :Set (CreateEditorUIProperty
pCreate)



{
}

VSEditorSingle * VSEditorUIPropertyCreator: :CreateUIProperty (
VSEditorSingle: :CUSTOM UI TYPE type, VSString

m pCreate = pCreate;

Name)

{
}

return (#m pCreate) (type, Name) ;

AR 32 A0 L T A R SR SE BN N R P R e, I
LSLP AT %, L) sREURIE A SR 44 78
AN 28K, QTSR _E TR i — &= 1

class QTCheckBox : public VSECheckBox
{
protected:
QTCheckBox (VSString & Name) :VSECheckBox (Name)
{
m pCheckBox = VS NEW QCheckBox (Name) ;
connect (m pCheckBox, SIGNAL (clicked()), this,
SLOT (S1ot1()));
}
virtual ~VSECheckBox() = 0
{
VSMAC DELETE (m pCheckBox) ;
}
void Slotl()
{
CallBackValue (m pCheckBox—>GetChecked()) ;

j

virtual void SetValue(void * pValue)

{
m pCheckBox—>SetChecked (* ((bool *)pValue))

}
QCheckBox * m pCheckBox;
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VSEditorSinglesk

CreateEditorUIProperty (VSEditorSingle: :CUSTOM UT TYPE type,
VSString Name)

{

if (type == VSEditorSingle::CUSTOM UT TYPE::CUT CHECK)
{

}

else if (type ==
VSEditorSingle: :CUSTOM UT TYPE::CUT TEXT)
[

8

}

else if (type ==
VSEditorSingle: :CUSTOM UI TYPE: :CUT COLOR)

{

return VS NEW QTCheckBox (Name) ;

return VS NEW QTText (Name) ;

return VS NEW QTColor (Name) ;

= FH ] H  SETCreateEditorUIProperty
(CreateEditorUlProperty) W B SEHLH T.) K%, J51H
MR J 1A ) e o N7 P 328 A B il 2 1R FH IX A BRI
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class VSGRAPHIC API VSEditorProperty : public VSEditorElement
{
VSEditorProperty (VSString & Name, VSObject * pOwner)
{
m pName = (VSELabel #*)CREATE UI PROPERTY
(VSEditorSingle::CUT LABEL, Name) ;
m_pName—>SetOwner (this) ;
m pName—>SetValue ( (void*)&Name) ;
m pOwner = pOwner;
}
virtual void SetValue() = 0;:
virtual bool CallBackValue (VSEditorSingle * pElem, void *
pValue) ;
VSELabel * m pName;
VSObject * m pOwner;

K|8.8 UnityHJ'HJTransform
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class VSGRAPHIC API VSEBoolProperty : public VSEditorProperty
{

VSEBoolProperty (bool * b, VSString & Name, VSObject * pOwner)
:VSEditorProperty (Name, pOwner)
{

m pCheckBox = (VSECheckBox *)CREATE UT PROPERTY
(VSEditorSingle: :CUT CHECK, Name) ;
m pb = b;
m_pCheckBox—>SetOwner (this) ;
SetValue() ;
}

virtual void SetValue ()

{

}

virtual bool CallBackValue (VSEditorSingle * pElem, void *
pValue)

{

m pCheckBox—>SetValue ((void *)m pb) ;

if (pElem == m pCheckBox)

{
(km pb) = *((bool *)pValue)
SetValue() :

VSEditorProperty::CallBackValue (pElem, pValue) :
return true;

}

return false;
}
VSECheckBox *m pCheckBox;
bool *m pb;
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class VSGRAPHIC API VSEResourceProperty : public
VSEditorProperty

{

VSEResourceProperty (VSResource * & pResource,
VSString & Name, VSObject * pOwner)

:VSEditorProperty (Name, pOwner), m pResource (pResource)

{
m pView = (VSEViewWindow *)CREATE UI PROPERTY
(VSEditorSingle: :CUT VIEW, Name) ;
m pView—>SetOwner (this) ;
SetValue () ;
}

virtual void SetValue ()

{

}
virtual bool CallBackValue (VSEditorSingle * pElem, void *
pValue)

{

m pView—>SetValue ((void *)m pResource) ;

if (pElem == m pView)

[

{
m pResource = *((VSResource * *)pValue) ;
SetValue () ;

VSEditorProperty::CallBackValue (pElem, pValue) :
return true;

J

return false:

}

VSEViewWindow * m pView;



VSResource * & m pResource;
I
class VSGRAPHIC API VSEColorProperty : public VSEditorProperty
{
VSEColorProperty (VSColorRGBA * pColor, VSString & Name,
VSObject * pOwner)
:VSEditorProperty (Name, pOwner)
{
m pColorTable = (VSEColorTable *)CREATE UI PROPERTY
(VSEditorSingle: :CUT COLOR, Name) ;
m pColorTable—>SetOwner (this) ;
m pColor = pColor;
SetValue () ;
}

virtual void SetValue ()

{

J

virtual bool CallBackValue (VSEditorSingle * pElem, void *
pValue)

{

m pColorTable—>SetValue ((void *)m pColor) ;

if (pElem == m pColorTable)

{
*m pColor = *((VSColorRGBA *)pValue) ;
SetValue () ;

VSEditorProperty: :CallBackValue (pElem, pValue):
return true;

}
return false;
}
VSEColorTable * m pColorTable;
VSColorRGBA * m pColor;
I
class VSGRAPHIC API VSEEnumProperty : public VSEditorProperty
{
VSEEnumProperty (unsigned int * pData, VSString & Name,
VSObject * pOwner)

:VSEditorProperty (Name, pOwner)
{



m pData = pData;
m pCombo = (VSECombo *)CREATE UI PROPERTY
(VSEditorSingle: :CUT COMBO, Name) ;
m_pCombo—>SetOwner (this) ;
SetValue() ;
}

virtual void SetValue ()

{

}
virtual bool CallBackValue (VSEditorSingle * pElem, void *
pValue)

{

m_pCombo—>SetValue ((void *)m pData) ;

if (pElem == m pCombo)

{
*m pData = *((unsigned int *)pValue) ;
SetValue() ;
VSEditorProperty::CallBackValue (pElem, pValue) :
return true;

J

return false:

}
void AddEnumString (VSArray<VSString>& AS)

{

}
VSECombo * m pCombo;
unsigned int * m pData;

m_pCombo—>AddOption (AS) ;

VSEEnumProperty H K £ »~ M % , & i
AddEnumString <= 408 Br & B A28 7 5 5 4% 13 45 Combox 2
i, X B R R I I SRR T AR A SR R g ZE
tban, — /N REmE MR,

enum TestEnum

{
TE_1,



TE 2,
TE 3,
TE MAX
I
TestEnum m EnumTest;
REGISTER ENUM PROPERTY (m EnumTest, EnumTest, TestEnum,
VSProperty::F SAVE LOAD CLONE| F REFLECT NAME)
BEGIN ADD ENUM
ADD ENUM(TestEnum, TE 1)
ADD ENUM(TestEnum, TE 2)
ADD ENUM(TestEnum, TE 3)
END ADD ENUM

SIS FAFERETE 1. TE 20 TE 3UREEEK, HH
AddEnumString & 4% 1% 25 Combox 35 44 .
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class VSGRAPHIC API VSETransformProperty : public
VSEditorProperty
{
VSETransformProperty (VSTransform * pTransform, VSString &
Name,
VSObject * pOwner)
:VSEditorProperty (Name, pOwner)
{
// &M TransformiF8 4%t
m pTransform = pTransform;
/iR EEE . AR Label
m pTranslateName = (VSELabel *)CREATE UI PROPERTY (
VSEditorSingle: :CUT LABEL, “Translate”);
m pRotationName = (VSELabel *)CREATE UI PROPERTY (
VSEditorSingle: :CUT LABEL, “Rotation”);
m pScaleName = (VSELabel *)CREATE UI PROPERTY (



VSEditorSingle: :CUT LABEL, “Scale”) ;

/ /L # HLabel

m pTranslateNameX = (VSELabel *)CREATE UT PROPERTY (
VSEditorSingle: :CUT LABEL, "X”) ;

m pTranslateNameY = (VSELabel *)CREATE UI PROPERTY (
VSEditorSingle: :CUT LABEL, "Y”);

m pTranslateNameZ = (VSELabel *)CREATE UI PROPERTY (
VSEditorSingle: :CUT LABEL, “Z”) :

/ /e i Label

m_pRotationNameX = (VSELabel *)CREATE UI PROPERTY (
VSEditorSingle: :CUT LABEL, “X”);

m_pRotationNameY = (VSELabel *)CREATE UI PROPERTY (
VSEditorSingle: :CUT LABEL, "Y”) :

m pRotationNameZ = (VSELabel 3)CREATE UT PROPERTY (
VSEditorSingle: :CUT LABEL, “Z”) ;

//4E ) Label

m pScaleNameX = (VSELabel *)CREATE UI PROPERTY (
VSEditorSingle::CUT LABEL, “"X”)

m pScaleNameY = (VSELabel *)CREATE UI PROPERTY (
VSEditorSingle: :CUT LABEL, "Y”);

m pScaleNameZ = (VSELabel *)CREATE UI PROPERTY (
VSEditorSingle: :CUT LABEL, “Z”) ;

//BIFE I Text

m pTranslateTextX = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name +

"TranslateX”) ;
m pTranslateTextX—>SetOwner (this) ;

m pTranslateTextY = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name +
"TranslateY”) ;
m pTranslateTextY->SetOwner (this) ;
m pTranslateTextZ = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name +
"TranslateZ”) ;
m pTranslateTextZ—>SetOwner (this) ;
//WEFE ) Text, S E 583 2% il e 7 11 Bk s A
m pRotationTextX = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name +



“RotationX”) :

m pRotationTextX->SetOwner (this) ;
m pRotationTextZ = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name +

"RotationY”) :

m pRotationTextZ->SetOwner (this) ;
m pRotationTextY = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name +

“RotationZ”) :

}

m pRotationTextY->SetOwner (this) ;

/ /AT Text

m pScaleTextX = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle::CUT TEXT, Name + “ScaleX”);

m pScaleTextX—>SetOwner (this) ;

m pScaleTextY = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name + “ScaleX”);

m pScaleTextY->SetOwner (this) ;

m pScaleTextZ = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name + ”ScaleX”):

m pScaleTextZ—>SetOwner (this) ;

SetValue () ;

virtual void SetValue ()

{

/BN B

VSVector3d Tran = m pTransform—>GetTranslate() ;

VSREAL fTranDataX = Tran. x;

VSString RealStringTranX = RealToString (fTranDataX) ;

m pTranslateTextX—>SetValue ((void *)&RealStringTranX) ;
VSREAL fTranDataY = Tran. y;

VSString RealStringTranY = RealToString (fTranDatay) ;

m pTranslateTextY->SetValue ((void *)&RealStringTranY) ;
VSREAL fTranDataZ = Tran. z;

VSString RealStringTranZ = RealToString (fTranDataZ) ;

m pTranslateTextZ->SetValue ((void *)&RealStringTranZ) ;
e e s

VSMatrix3X3 Mat = m pTransform—>GetRotate () :

VSREAL X, Y, Z;

Mat. GetEluer (X, Y, Z) ;



VSString RealStringRotateX = RealToString (X) ;
m pRotationTextX->SetValue ((void *)&RealStringRotateX) ;
VSString RealStringRotateY = RealToString(Y);
m pRotationTextY->SetValue ((void *)&RealStringRotateY)
VSString RealStringRotateZ = RealToString(Z) ;
m pRotationTextZ->SetValue ((void *)&RealStringRotateZ) ;
/ /BB AT o) B
VSVector3d Scale = m pTransform—>GetScale () ;
VSREAL fScaleDataX = Scale. x;
VSString RealStringScaleX = RealToString(fScaleDataX) ;
m pScaleTextX—>SetValue ((void *)&RealStringScaleX) ;
VSREAL fScaleDataY = Scale.y;
VSString RealStringScaleY = RealToString (fScaleDatay) ;
m pScaleTextY—>SetValue ((void *)&RealStringScaleY) ;
VSREAL fScaleDataZ = Scale. z;
VSString RealStringScaleZ = RealToString (fScaleDataZ) ;
m pScaleTextZ—>SetValue ((void *)&RealStringScaleZ) ;

}

virtual bool CallBackValue (VSEditorSingle * pElem, void *

pValue)

{
if (pElem == m pTranslateTextX)

{
VSVector3 Tran = m pTransform—>GetTranslate() ;
VSString Data = *(VSString *)pValue;
VSREAL fData = StringToReal (Data) ;
VSVector3 NewTran (fData, Tran.y, Tran. z) ;
m pTransform—>SetTranslate (NewTran) ;
SetValue () ;
VSEditorProperty::CallBackValue (pElem, pValue) :
return true;

}
else if (pElem == m pScaleTextZ)

{
VSVector3d Scale = m pTransform—>GetScale() ;
VSString Data = *(VSString *)pValue;
VSREAL fData = StringToReal (Data) ;
VSVector3 NewScale(Scale. x, Scale. y, fData) ;
m pTransform—>SetScale (NewScale) ;



SetValue () ;
VSEditorProperty::CallBackValue (pElem, pValue):
return true;

}

return false;
}
VSTransform * m pTransform;
VSELabel * m pTranslateName;

VSELabel * m pTranslateNameX;
VSEText * m pTranslateTextX;
VSELabel * m pTranslateNameY;
VSEText * m pTranslateTextY;
VSELabel * m pTranslateNameZ;
VSEText * m pTranslateTextZ;
VSELabel * m_ pRotationName;
VSELabel * m pRotationNameX;
VSEText * m pRotationTextX;
VSELabel * m pRotationNameY;
VSEText * m pRotationTextY;
VSELabel * m pRotationNameZ;
VSEText * m pRotationTextZ;
VSELabel * m pScaleName;
VSELabel * m pScaleNameX;
VSEText * m pScaleTextX;
VSELabel * m pScaleNameY;
VSEText * m pScaleTextY;
VSELabel * m pScaleNameZ;
VSEText * m pScaleTextZ;

XL, EIFRESRYRE N, HEQEE
Transform [B] B 22 B AT,

%+ int. unsigned int. float. char. Vector3D
SR e, RHTEE BEA MR, mHEA AT LUk E



BB VG . AR TVector3D3R 4, X B FH AL AR 3k 5K
W, KN EEEPINVector3DA K/ 2 iE I LE B A7 &
KT . BR T HTextRE R ES, B T Slider,
T o A% Vg e SR AR UEYE B, BPARE AE Text Hr i N A0 {8 88
TVEHE, eBdadk, AE TR SE R,

class VSGRAPHIC API VSEVector3Property : public VSEditorProperty
{
VSEVector3Property (VSVector3d * pVector3, VSString & Name,
VSObject * pOwner,
bool bRange, VSVector3 Max, VSVector3 Min,
VSVector3 Step)
:VSEditorProperty (Name, pOwner)
{
VSMAC ASSERT (pVector3 != NULL) ;
if (bRange)
{
if (Min.x > Max. x)
{

}
if Min.y > Max.y)
{

}
if Min.z > Max. z)

{

}

VSMAC ASSERT (Max. x — Min.x > Step.x) ;
VSMAC ASSERT (Max.y — Min.y > Step.y):
VSMAC ASSERT (Max. z — Min.z > Step. z) ;

Swap (Max. x, Min. x) ;

Swap Max. y, Min.y);

Swap (Max. z, Min. z) ;

}

m pVectord = pVector3;
m fStep = Step;

m Min = Min;

m Max = Max;



(VSELabel *)CREATE UI PROPERTY (
VSEditorSingle::CUT LABEL, “X”):
m pNameY = (VSELabel *)CREATE UI PROPERTY (
VSEditorSingle: :CUT LABEL, "Y”):
(VSELabel *)CREATE UI PROPERTY (
VSEditorSingle: :CUT LABEL, "Z”) ;
m pTextX = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle::CUT TEXT, Name + “X”):
m pTextX—>SetOwner (this) ;
m pTextY = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name + "Y”);
m pTextY—>SetOwner (this) ;
m pTextZ = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name + "Z7);
m pTextZ—>SetOwner (this) ;
if (bRange)
{

m pNameX

m_pNameZ

m pSliderX = (VSESlider *)CREATE UI PROPERTY (
VSEditorSingle: :CUT SLIDER, Name +
//X//) ;
m pSliderX—>SetOwner (this) ;
m pSliderX—>SetRange (0, int((Max.x — Min.x) /
Step. x), 1);
m pSliderZ = (VSESlider *)CREATE UI PROPERTY (
VSEditorSingle: :CUT SLIDER, Name +
//Z//) ;
m pSliderZ—>SetOwner (this) ;
m pSliderZ—>SetRange (0, int((Max.z - Min.z) /
Step.z), 1);
m pSliderY = (VSESlider *)CREATE UI PROPERTY (
VSEditorSingle: :CUT SLIDER, Name +
//Y//) ;
m pSliderY->SetOwner (this) ;
m pSliderY->SetRange (0, int((Max.y - Min.y) /
Step.y), 1);
}
SetValue () ;
}

virtual void SetValue ()



VSREAL fDataY = m pVector3—>y;
VSString RealStringY = RealToString(fDatay) :
m pTextY—>SetValue ((void *)&RealStringy) ;
VSREAL fDataX = m pVector3—>x;
VSString RealStringX = RealToString(fDataX) :
m pTextX—>SetValue ((void *)&RealStringX) ;
VSREAL fDataZ = m pVector3—>z;
VSString RealStringZ = RealToString(fDataZ) ;
m pTextZ->SetValue ((void *)&RealStringZ) ;

}

virtual bool CallBackValue (VSEditorSingle * pElem, void *

pValue)

{

if (pElem == m pTextX)
{
VSString Data = *(VSString *)pValue;
VSREAL Value = StringToReal (Data) ;
//UNSAE VG, B E R e
if (m pSliderX)
{
if (Value < m Min. x)
{

}
else if (Value > m Max. x)

{
}

m pVector3—>x = Value;

Value = m Min. x;

Value = m Max. x;

i

else

{

}
SetValue () ;

VSEditorProperty::CallBackValue (pElem, pValue);
return true;

m pVector3—>x= Value;



}

else

{

m Min. x;

else

m Min. z;

}

if (m pSliderX && pElem == m pSliderX)

int Value = *(int *)pValue;
m pVector3—>x = ((VSREAL) (Value * m fStep.x)) +

SetValue() ;
VSEditorProperty::CallBackValue (pElem, pValue) ;

if (m pSliderZ && pElem == m pSliderZ)

int Value = *(int *)pValue;
m pVector3—>z = ((VSREAL) (Value * m fStep.z)) +

SetValue () ;
VSEditorProperty: :CallBackValue (pElem, pValue) :

return false:

}

protected:

VSVector3 m fStep;
VSELabel * m pNameX;
VSESlider * m pSliderX;

VSEText

* m pTextX;

VSELabel * m pNameY;
VSESlider * m pSliderY;

VSEText

* m pTextY;

VSELabel * m pNameZ;
VSESlider * m pSliderZ;
VSEText * m pTextZ;
VSVector3 * m pVector3;
VSVector3 m Max;
VSVector3 m Min;
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template<typename T>
class VSGRAPHIC API VSEValueProperty : public VSEditorProperty
{
VSEValueProperty (T * pData, VSString & Name, VSObject *
pOwner,
bool bRange, T& Max, T& Min, T& Step)
:VSEditorProperty (Name, pOwner)
{
VSMAC ASSERT (pData != NULL) ;
m pText = (VSEText *)CREATE UI PROPERTY (
VSEditorSingle: :CUT TEXT, Name) ;
m pText—>SetOwner (this) ;
m fStep = Step;
if (bRange)
{
if Min > Max)
{

}

VSMAC ASSERT (Max — Min > Step) :

m pSlider = (VSESlider *)CREATE UI PROPERTY (
VSEditorSingle::CUT SLIDER, Name) ;

m pSlider—>SetOwner (this) ;

m pSlider—>SetRange (0, int((Max — Min)/Step), 1) ;

Swap (Max, Min) :

}

m Min = Min;

m Max = Max;

m pData = pData;
SetValue () ;

virtual void GetValueString(VSString& IntString)

{
if (TIsVSIntType<T>::Value)

{

}
else if (TIsVSUintType<T>::Value)

IntString = IntToString (*m pData) ;



}

IntString = IntToString (*m pData) ;
else if (TIsVSUCharType<T>::Value)

IntString = IntToString (*m pData) ;
else if (TIsVSTCharType<T>::Value)

TCHAR tData[2];
tDatal0] = *m pData;
tDatall] = TC\0O");
VSString Temp (tData) ;
IntString = Temp;

}
else if (TIsVSRealType<T>::Value)

{
j

IntString = RealToString (m pData) ;

virtual T GetStringValue (VSString& IntString)

{

if (TIsVSIntType<T>::Value)

{ return (T) StringToInt (IntString) :

else if (TIsVSUintType<T>::Value)
return (T) StringTolnt (IntString) ;

else if (TIsVSUCharType<T>::Value)
return (T) StringToInt (IntString) :

else if (TIsVSTCharType<T>::Value)

return (T) *IntString. GetBuffer() ;

else if (TIsVSRealType<T>::Value)



{
)

return T() ;

return (T) StringToReal (IntString) ;

}
virtual void SetValue ()
{
VSString IntString;
GetValueString (IntString) ;
m pText—>SetValue ((void *)&IntString) ;
if (m pSlider)
{
T Value = (km pData — m Min) / m fStep;
m pSlider—>SetValue ((void *)&Value) ;
}
} ~v.
virtual VSEValueProperty ()
{
VSMAC DELETE (m pSlider) :
VSMAC DELETE (m pText) ;
}
virtual bool CallBackValue (VSEditorSingle * pElem, void *
pValue)
{
if (pElem == m pText)
{
VSString Data = *(VSString *)pValue;
T Value = GetStringValue (Data) ;
if (m pSlider)
{
if (Value < m Min)
{

}
else if (Value > m Max)

{
}

*m pData = Value;

Value = m Min;

Value = m Max;



}

else

{

}

SetValue () ;
VSEValueProperty::CallBackValue (pElem, pValue) :
return true;

*m pData = Value;

else if (m pSlider && pElem == m pSlider)

int Value = *(int *)pValue;

*m pData = ((T) (Value * m fStep)) + m Min;
SetValue () ;

VSEValueProperty: :CallBackValue (pElem, pValue) :

J

return false;

}
VSESlider * m pSlider;

VSEText m pText;
T m fStep;

T m Max;

T m Min;

T * m pData;
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template<typename T> struct TIsVSIntType { enum { Value = false
bt

template<> struct TIsVSIntType<int> { enum { Value = true }; }:
template<typename T> struct TIsVSUintType { enum { Value = false
bt

template<> struct TIsVSUintType<unsigned int> { enum { Value =
true }; };

template<{typename T> struct TIsVSUCharType { enum { Value =
false }; };

template<> struct TIsVSUCharType<unsigned char> { enum { Value =
true }; };

template<typename T> struct TIsVSTCharType { enum { Value =
false }; };

template<> struct TIsVSTCharType<TCHAR> { enum { Value = true };
I

template{typename T> struct TIsVSRealType { enum { Value = false
boobs

template<> struct TIsVSRealType<float> { enum { Value = true };
I

MR, o ARk

template<typename T»
class VSGRAPHIC API VSEValueProperty : public VSEditorProperty
{
public:
VSEValueProperty (T * pData, VSString & Name, VSObject *
pOwner,
bool bRange, T& Max, T& Min, T& Step)
:VSEditorProperty (Name, pOwner)

//SetValue () ; VERE A _E—ANERSHEAR T LA, XAT
VA, B CARS e 1
}
virtual void GetValueString (VSString& IntString)
{
}



virtual T GetStringValue (VSString& IntString)
{

j

return T() ;

I
class VSGRAPHIC API VSEIntProperty : public
VSEValueProperty<int>

{

public:
VSEIntProperty (int * pData, VSString & Name, VSOb ject *
pOwner
,bool bRange, int Max, int Min, int Step)
:VSEValueProperty (pData, Name, pOwner,
bRange, Max, Min, Step)

{

}
virtual void GetValueString (VSString& IntString)

{
}
virtual int GetStringValue (VSString& IntString)

{
J

SetValue () ;//F:ZhSetValue AR E] | T2 K47

IntString = IntToString (*m pData) ;

return StringTolnt (IntString) ;
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template<typename T>

VSEditorElement * CreateEElement (T& Value, VSString & Name,
VSOb ject * pOwner, bool bRange, T & Max, T & Min, T&

fStep)

{

}
template<> inline VSEditorElement * CreateEElement<VSVector3> (

VSVector3& Value, VSString & Name, VSObject * pOwner,
bool bRange, VSVector3 & Max, VSVector3 & Min,
VSVector3& fStep)
{

return NULL;

return VS NEW VSEVector3Property (&Value, Name, pOwner,
bRange, Max, Min, fStep);
}
template<> inline VSEditorElement * CreateEElement<bool> (
bool& Value, VSString & Name, VSObject * pOwner,
bool bRange, bool & Max, bool & Min, bool& fStep)
{

}

template<> inline VSEditorElement * CreateEElement<VSTransform) (
VSTransform& Value, VSString & Name, VSObject 3
pOwner, bool bRange,
VSTransform & Max, VSTransform & Min, VSTransformé&

return VS NEW VSEBoolProperty (&Value, Name, pOwner) ;



fStep)

{
return VS NEW VSETransformProperty (&Value, Name, pOwner) ;

}
template<> inline VSEditorElement * CreateEElement<VSColorRGBA> (
VSColorRGBA& Value, VSString & Name, VSObject 3k
pOwner,
bool bRange, VSColorRGBA & Max, VSColorRGBA & Min,
VSColorRGBA& fStep)
{

return VS NEW VSEColorProperty (&Value, Name, pOwner) ;
}
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template<> inline VSEditorElement * CreateEElement<unsigned int>
(

unsigned int& Value, VSString & Name, VSObject * pOwner,

bool bRange, unsigned int & Max, unsigned int & Min,
unsigned int& fStep)
{

return VS NEW VSValueProperty<unsigned int> (&Value,
Name, pOwner, bRange,

Max, Min, fStep);

}

template<> inline VSEditorElement * CreateEElement<int> (int&
Value,

VSString & Name, VSObject * pOwner,

bool bRange, int & Max, int & Min, int& fStep)

return VS NEW VSValueProperty<int> (&Value, Name, pOwner,



bRange, Max, Min,
fStep) ;
}

template<> inline VSEditorElement * CreateEElement<unsigned
char> (

unsigned char& Value, VSString & Name, VSObject 3
pOwner,

bool bRange, unsigned char & Max, unsigned char &
Min,

{

unsigned char& fStep)

return VS NEW VSValueProperty<unsigned char> (&Value,
Name, pOwner, bRange,
Max, Min, fStep);
}

template<> inline VSEditorElement * CreateEElement<TCHAR> (TCHAR&
Value,

VSString & Name, VSObject * pOwner, bool bRange,

TCHAR & Max, TCHAR & Min, TCHAR & fStep)
{

return VS NEW VSValueProperty<TCHAR> (&Value, Name,
pOwner, bRange, Max,
Min, fStep)

}

template<> inline VSEditorElement * CreateFElement<VSREAL> (

VSREAL& Value, VSString & Name, VSObject * pOwner,

bool bRange, VSREAL & Max, VSREAL & Min, VSREAL &
fStep)
{

return VS NEW VSValueProperty<VSREAL> (&Value, Name,
pOwner, bRange, Max,
Min, fStep);

}

5 A ITRITR

template<> inline VSEditorElement * CreateEElement<unsigned int>
(unsigned int& Value,



VSString & Name, VSObject * pOwner, bool bRange,
unsigned int & Max, unsigned int & Min, unsigned int& fStep)
{
return VS NEW VSEUnsignedIntProperty (&Value, Name,
pOwner, bRange, Max,
Min, fStep)
}

template<> inline VSEditorElement * CreateEElement<int> (int&
Value,
VSString & Name, VSObject * pOwner,
bool bRange, int & Max, int & Min, int& fStep)
{
return VS NEW VSEIntProperty (&Value, Name, pOwner,
bRange, Max, Min, fStep);
}
template<> inline VSEditorElement * CreateEElement<unsigned
char> (
unsigned char& Value, VSString & Name, VSObject *
pOwner,
bool bRange, unsigned char & Max, unsigned char &
Min,

{

unsigned char& fStep)

return VS NEW VSEUnsignedCharProperty (&Value, Name,
pOwner, bRange, Max,
Min, fStep)
}

template<> inline VSEditorElement * CreateEElement<TCHAR> (TCHAR&
Value,
VSString & Name, VSObject * pOwner, bool bRange,
TCHAR & Max, TCHAR & Min, TCHAR & fStep)
{
return VS NEW VSECharProperty (&Value, Name, pOwner,
bRange, Max, Min, fStep);
}
template<> inline VSEditorElement * CreateFEElement<VSREAL> (
VSREAL& Value, VSString & Name, VSObject * pOwner,
bool bRange, VSREAL & Max, VSREAL & Min, VSREAL &
fStep)



{

return VS NEW VSERealProperty (&Value, Name, pOwner,
bRange, Max, Min, fStep);
}

(o T TRPERUR Ik GLEEAS A0 1

VSEditorElement * CreateObjectEditorElement (VSObject *
pObject, VSString & Name)
{
VSRtti & Rtti = pObject—>GetType() :
VSECollection * pParent = NULL;
if (Rtti.GetPropertyNum() > 0)
{
pParent = (VSECollection *)CREATE UI PROPERTY (
VSEditorSingle: :CUT COLLECTION, Name) ;
}
for (unsigned int i = 0 ; i < Rtti.GetPropertyNum() ; i++)
{
VSProperty * pProperty = Rtti.GetProperty(i);
if (pProperty—>GetFlag() & VSProperty::F REFLECT NAME)
{
VSString Name = pProperty—>GetName (). GetString() ;
pProperty—>AddEditorElement (pObject, pParent, Name) :

}
}

return pParent;

TR AR SR & T — AR SELE, ARERTE T
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template<typename T>
class VSEnumProperty : public VSProperty

{



virtual void AddEditorElement (void * pSrcObj,
VSECollection * pParent, VSString &Name)
{

VSEEnumProperty * pEp = VS NEW VSEEnumProperty (
(unsigned int*) (((const char*)pSrcObj) +
m uiElementOffset),
Name, (VSObject*)pSrcObj) ;
pParent—->AddElement (pEp) ;
VSArray<VSString> AS;
VSString EnumName = m EnumName. GetString() ;
GET ENUMARRAY (EnumName, AS) ;
pEp—>AddEnumString (AS) ;
}
I
template<typename T, typename NumType>
class VSDataProperty : public VSProperty
{
virtual void AddEditorElement (void * pSrcObj,
VSECollection * pParent, VSString &Name)
{

}

return ;

I
template<typename T>
class VSValueProperty : public VSValueBaseProperty<T>

{
virtual void AddEditorElement (void * pSrcObj,
VSECollection * pParent, VSString &Name)
{

CreateEditorElement (Value (pSrcObj), (VSObject
*)pSrcObj, pParent, Name,
m bRange, m HightValue, m LowValue, m fStep):
}

I

template<typename ArrayType, typename T>
class VSArrayProperty : public VSValueBaseProperty<T>

{



virtual void AddEditorElement (void * pSrcObj,
VSECollection * pParent, VSString &Name)
{

CreateEditorElement (GetContainer (pSrcObj), (VSObject
*)pSrcObj, pParent,
Name, m bRange, m HightValue, m LowValue,
m fStep) :

}
I
template<typename MapType, typename KEY, typename VALUE>
class VSMapProperty : public VSValueBaseProperty<VALUE>
{

virtual void AddEditorElement (void * pSrcObj,
VSECollection * pParent, VSString &Name)
{

CreateEditorElement (GetContainer (pSrcObj), (VSObject
*)pSrcObj, pParent,
Name, m bRange, m HightValue, m LowValue,
m fStep) ;

}
I
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template<typename T>
void CreateEditorElement (T & Value, VSObject * pOwner,
VSECollection * pParent,
VSString& Name, bool Range = false, T Max = T(), T Min =
T(), T fStep = T())
{
if (TIsVSResourceType<T>::Value)
{
VSResource * &Temp = *(VSResource **) (void *)&Value:
VSEResourceProperty * pEp =
VS NEW VSEResourceProperty (Temp, Name,
pOwner) ;
pParent—>AddElement (pEp) ;



else if(TIsVSPointerType<T>::Value)

VSObject * &TempSrc = *(VSObjectk*) (void *)&Value:

VSEditorElement * pEp =
CreateObjectEditorElement (TempSrc, Name) :

pParent—>AddElement (pEp) ;

else if (TIsVSType<T>::Value)

VSObject * TempSrc = (VSObject *)&Value;
VSEditorElement * pEp =
CreateObjectEditorElement (TempSrc, Name) ;
pParent—>AddElement (pEp) ;

else if(TIsVSSmartPointerType<T>::Value)

VSObjectPtr &TempSrc = *(VSObjectPtr*) (void *)&Value;
VSEditorElement * pEp =

CreateObjectEditorElement (TempSrc, Name) :
pParent—>AddElement (pEp) ;

else if (TIsCustomType<T>::Value)

VSCustomArchiveObject * TempSrc =
(VSCustomArchiveObject*) (void *)&Value;
VSEditorElement * pEp =
TempSrc—>CreateEElement (Name, pOwner) ;
pParent—>AddElement (pEp) ;

else if (TIsVSEnumType<T>::Value)

else

VSEditorElement * pEp =
CreateEElement (Value, Name, pOwner, Range,
Max, Min, fStep);
pParent—>AddElement (pEp) ;



}

}
template<typename T, VSMemManagerFun MMFun>

void CreateFEditorElement (VSArray<T, MMFun> & Value, VSObject
pOwner,

VSECollection * pParent, VSString& Name, bool Range =
false,

T Max = T(O, T Min=T(Q, T fStep = T())
{

VSECollection *pEc = NULL;
if (Value.GetNum() > 0)
{
pEc = (VSECollection *)CREATE UI PROPERTY (
VSEditorSingle: :CUT COLLECTION, Name) ;
pParent—>AddElement (pEc) ;
}
for (unsigned int i = 0 ; i < Value.GetNum() ;i++)
{
VSString NewName = Name + IntToString(i);
CreateEditorElement (Valueli], pOwner, pEc, NewName,
Range, Max, Min, fStep);
}
}
template<class Key, class T, VSMemManagerFun MMFun>
void CreateFEditorElement (VSMap<Key, T, MMFun> & Value, VSObject
*pOwner,
VSECollection * pParent, VSString& Name, bool Range =

false,
T Max = T(), T Min=T(Q, T fStep = T())
{

VSECollection * pEc = NULL;

if (Value.GetNum() > 0)

{
pEc = (VSECollection *)CREATE UI PROPERTY (

VSEditorSingle: :CUT COLLECTION, Name) ;

pParent—>AddElement (pEc) ;

}

for (unsigned int i = 0 ; i < Value.GetNum() ;i++)

{



VSString NewNameKey = Name + T(” Key”);
VSString NewNameValue = Name + T(” Value”):
MapElement<Key, T> &ElementDest = Valueli];
CreateEditorElement (ElementDest. Key, pOwner, pEc,
NewNameKey) :
CreateEditorElement (ElementDest. Value, pOwner, pEc,
NewNameValue, Range,
Max, Min, fStep);
}

Xf F VSArray M1 VSMap 2% M , I M 7T
CreateEditorElementi#t — 0N FJE . IAEEH O AN
%y@JTCreateEditorElement FEXDREE, RS
Value B PRR M, il & TIFEEM; RS HValue &
VSObJectXTgijZ%VSObJectX]L%\EFE!IJEJF\ VSObject X % H
B et %, W iH HCreateObjectEditorElement # IH T
% MR Z i Value & H AR A, 5L U FH iR pR 2L
CreateEElement il @ X N 54

BT EER AR, A5 aARS, s
PRI IS8 8 WA e A S, IX B O &3 B 3 il ik
TP H IR XERL, MAEEEE B AT LI IF A S IR M
g

B, —HIEEE T 5 AVSObject MR, miEE B
—/MVSOb jec t X R B A AR -

void ReleaseObjectEditorElement (VSECollection * Root)

{
for (unsigned int i = 0; i < Root—>ChildElement. GetNum() ;

i++)
{
if (Root—>ChildElement[i]->IsCollection())



ReleaseObjectEditorElement (
(VSECollection*)Root-
>ChildElement[i]) ;
}

else

{
J

VSMAC DELETE (Root—>ChildElement[i]) ;

}
VSMAC DELETE (Root) :
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H TR YT (function reflection) , HLa] LA
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Unreal Engine 4 8%, 8% 7 & &I HCHEREH
execPRE. ClientRZ(. ServerpR . W& A L H
P RR A 428,

BE ¥ S R A D 6 M e 2K B8 KPR A A
SR, DR K4 R R S O B PR O 2 80 T L 1
X 5

AT TAE D — T 52, WERREA KN
5E, BEREA. RBTERSR. RS
DA, B RYIRFIZRAY . 258 00, BRAREELLES:
B NSEL A ZEa se I Iv g ee i, 5
CAGIESE

5 LA .

class VSFunction

{
1

VSRtti *m pOwner;

VSUsedName m Name;

unsigned int m uiFlag;
VSArray<VSProperty *> m PropertyArray;
VSProperty s*m pReturnProperty;
unsigned int m uiTotalSize;

m pOwneric 3 BRI HUE TMF1N25; m Nameid 3% bR 2
ZHRs m uiFlagid KRB E; m PropertyArray M
ErAILTKSEREM; m pReturnPropertyid ki Al



&, R RBEMENAZT; m uiTotalSizeld xS &=
P RN

AT AL B SRR A L, HoRFEEMER T
Ao EITENSE R — DK, SR ERIE A4,
AL *@ﬁiﬂjEﬁ%?ﬁ@m_PrOpertyArray

Gl g, X+ int Test(int a, VSObject * p) B
B, %7 RTest, REMEALIntZRE, NG 5
AL

struct Name

{

Int a;
VSObject *p;
b

XA S5 R i B 250 JE 1

AV IEH 8 T+, W2 2 R G R 2L
Ko MRIEAFR RS EHAIR BMERAL 7 10F

(D) HAHREME, TZ#, #HHOWT.

#tdefine
BEGIN REGISTER FUNCTION NOPARAMETER (classname, FunctionName, ui
Flag, Retype)

(2) HILIREME, T8, wOWT.

#define
BEGIN REGISTER VOID FUNCTION NOPARAMETER (classname, FunctionNa



me, uiFlag)

(3) HHIREMEM N5, EOWF.

tdefine
BEGIN REGISTER FUNCTION ONEPARAMETER (classname, FunctionName, u
iFlag, \

Retype, ValTypel, ValNamel)

(4) #HLREME, H—1M28, 00T,

#define
BEGIN REGISTER VOID FUNCTION ONEPARAMETER (classname, FunctionN

ame, \
uiFlag, ValTypel, ValNamel)

(5) HAHEREBUEMMHNSE, O,

tdefine
BEGIN REGISTER FUNCTION TWOPARAMETER (classname, FunctionName, u
iFlag, \

Retype, ValTypel, ValNamel, ValType2, ValName2)

(6) #HLRBEME, BMNANZE, #EHOWT.

#tdefine
BEGIN REGISTER VOID FUNCTION TWOPARAMETER (classname, FunctionN

ame, \
uiFlag, ValTypel, ValNamel, ValType2, ValName2)

(7)) HZAHREBEUEMINSE, #OWR,

#tdefine
BEGIN REGISTER FUNCTION THREEPARAMETER (classname, FunctionName



,uiFlag, \

Retype, ValTypel, ValNamel, ValType2, ValName2, ValType3, ValName3)

(8) EHLiRMME, B3INSH, FEHOWT.,

#define
BEGIN REGISTER VOID FUNCTION THREEPARAMETER (classname, Functio
nName, \

uiFlag, ValTypel, ValNamel, ValType2, ValName2, ValType3, ValName3)

(9) FHAEREUEFANSE, FEOWT.,

#define
BEGIN REGISTER FUNCTION FOURPARAMETER (classname, FunctionName,
uiFlag, \

Retype, ValTypel, ValNamel, ValType2, ValName?2, ValType3, ValName3,
ValType4, ValName4)

(10> AR EME, F4M28, EOWE.

tdefine
BEGIN REGISTER VOID FUNCTION FOURPARAMETER (classname, Function
Name, uiFlag, \
ValTypel, ValNamel, ValType2, ValName2, ValType3, ValName3, \
ValType4, ValName4)

XL T A E R AL R B FR . K4 SHER
@H&?ﬁﬁiﬁ%ﬂo ﬁﬂ%?@'*@lﬁﬁﬁéjﬁﬁﬂfﬂzﬁ, Z
ZJ%&HE‘JHﬂb%%%?ﬂ%‘&ﬂ?ﬂ%ﬂiﬂﬂi, FrClin b7 24

Ko



N EMHAHPM A SEMESE —F, 51
BEGIN ADD PROPERTY F1END ADD PROPERTY 2 [d], 55t
RN RPIYIm R EOAA Y . XEASTIE %
PISEEL, A KEZANR, BBl R A I [RE A — A
ZEIEN .. KRTANSHERARD I, EeblH
1T 528,

ttdefine
BEGIN REGISTER FUNCTION ONEPARAMETER (classname, FunctionName,
uiFlag, Retype, ValTypel, ValNamel) \
{\
class Template ##FunctionName \
{\
public: \
“Template ##FunctionName() \
{\
b
struct Name \
{\
ValTypel In##ValNamel; \
boo\
static void FunctionTemplate Temp (VSObject * p,
VSFunction * pFun, \
void * para, void * ret) \
{\
ValTypel In##ValNamel = \
*((ValTypel
*)Get FUN PROPERTY VALUE(0)); \
if (ret && !'pFun—>IsReturnVoid()) \
{\
*((Retype *)ret) = RETURN FUN(classname,
\

FunctionName,
In##ValNamel) ; \

oA



else \

A
RETURN FUN(classname, FunctionName, \
In##ValNamel) ; \
b\
b\
Template ##FunctionName (VSRtti & rtti, unsigned int
Flag) \
{\
ADD FUNCTION (FunctionName) \
VSProperty * activeProperty = NULL; \
ADD RETURN TYPE (Retype) \
Name s*dummyPtr = NULL; \
REGISTER FUNCTION PROPERTY (In##ValNamel) \
rtti. AddFunction (pFun) ; \
b\
b\
Template ##FunctionName  Template ##FunctionName (*

pRtti, uiFlag); \
}

B 5EE L —3K, UTemplate Mo £ 4 FriE Jy3-
Yo NG RE SRR T, ARGIAT BIZRE5RIN =
R IE IR AN RIS B, IR A IE R 2, 56 T A R i)
B,

ﬁ%ﬁ%%%ﬁ,%ﬁi?ﬂﬁﬁww,%ﬁé
IR AR, XA R B0 TR 2R A RS
UNESR A

#tdefine Get FUN PROPERTY VALUE (Num) \
pFun—>GetProperty (Num) —>GetValueAddress (para)



B Soil I XA R AL IR I 2 03 Mk 15 21 A
ZHUE, )5 AW SRR [BE PLGR [BHE
W ARG a1 SERR R

#tdefine RETURN FUN(classname, FunctionName,...) \
((classname *)p)-—>FunctionName (## VA ARGS );

THEAA XA IE R F3E R AR 1% 7 RTTIA
PREALER, REEM R EMRESE. EME
HOR [EH

#tdefine ADD FUNCTION (FunctionName) \
VSFunction * pFun = VS NEW VSFunction(rtti,

T (#FunctionName), Flag): \
pFun—>SetTotalSize (sizeof (Name)) ; \
pFun—>0bjectFun = FunctionTemplate Temp;

XEOCHE DR E RS RS
VSFunctionH A B R ELFE £ Ob jectFun, XAEFRATHE
H 2IVSFunctionff n] LL¥R 2 FH ) R 2. BARACAS an
o

#define ADD RETURN TYPE (Retype) \

{A\
Retype Temp = Retype(); \
activeProperty =
PropertyCreator: :GetAutoPropertyCreator)\

(Temp) . CreateFunctionProperty ( T("Return”), * pFun, 0, 0); \
pFun—>SetReturnType (activeProperty) ; \
}

#define REGISTER FUNCTION PROPERTY (reflectName) \
A



activeProperty =
PropertyCreator: :GetAutoPropertyCreator\
(dummyPtr—>reflectName). CreateFunctionProperty (\
T (#reflectName), * pFun, \
(size t) ((char*)& (dummyPtr—>reflectName) —
(char*) dummyPtr), 0): \
pFun—->AddProperty (activeProperty) ; \
}

KA T 1 B A AN 2 T 2R MR TE AT AR
AR, R 8 FVSFunction, WA IH)E T
RTTI.

MABATZE LN AW ? BARCE T,

class VSTestObjectl : public VSObject
{
//RTTI
DECLARE RTTI;
public:
VSTestObject1() ;
“VSTestObject1();
DECLARE INITIAL
public:
VSREAL m fTOl1Float;
int Test(int s);
void Test2(VSString s);

DECLARE Ptr (VSTestObjectl);
VSTYPE MARCO (VSTestObjectl) ;

IMPLEMENT RTTI (VSTestObjectl, VSObject)
BEGIN_ADD PROPERTY (VSTestObjectl, VSObject) ;
REGISTER_PROPERTY (m_fTO1Float, TO1Float,
VSProperty::F_SAVE _LOAD CLONE)



BEGIN REGISTER FUNCTION ONEPARAMETER (VSTestObjectl, Test,
VSFunction: :F DEFAULT, int, int, s)
BEGIN REGISTER VOID FUNCTION ONEPARAMETER (VSTestObjectl,
Test2,
VSFunction: :F DEFAULT, VSString , s)
END ADD PROPERTY
IMPLEMENT INITIAL BEGIN(VSTestObjectl)
IMPLEMENT INITIAL END
VSTestObjectl::VSTestObjectl ()
{
m fTO1Float = 0. 143f;
}
VSTestObjectl:: VSTestObjectl ()
{
}
int VSTestObjectl::Test(int s)
{

}
void VSTestObjectl::Test2(VSString s)
{

}

return s + 2;

std: :cout << s.GetBuffer() << std::endl;

BEGIN REGISTER FUNCTION ONEPARAMETER (VSTestObjectl, Test,
VSFunction: :F DEFAULT, int, int, s)
BEGIN REGISTER VOID FUNCTION ONEPARAMETER (VSTestObjectl,
Test2,
VSFunction: :F DEFAULT, VSString , s)

XA ZE DTN R
X HEGEEMEH TR —FRE R AT

AR T e JRAE TG A e 513 N AR
{1, AR A 4 51 B A T 2 A T A



a& LS,

class VSGRAPHIC API VSObject:public VSReference , public
VSMemOb ject
{
public:
bool Process (VSUsedName & FunName, void * para, void *
ret = NULL ,
int ParaNum = —1) :
template<class ReturnType, class Typel>
void CallFun(VSUsedName &FunName, ReturnType&
ReturnValue, Typel& tl)
{
struct MyStruct
{
Typel t1;
} Temp;
Temp. t1 = t1;
Process (FunName, (void *)&Temp, (void
*)&ReturnValue, 1):

}
}

Process NJRAETT, Hitab aﬁ%ﬁﬁ%ﬁl‘_@ﬁ%%
S E ) FEHNE, CallFun i — RAEAR KA. X B
éﬁ”ﬁ?ﬁﬁ@fﬁiﬁj_‘ﬁ\ﬁiﬁﬁﬁrﬁ% X P S L T

XfFint VSTestObjectl::Test(int s)HJiHH:
VSObject * Temp = VS NEW VSTestObjectl();
int para = 3;//BREHISE

int t = 0;//REIRIAME
Temp—>Process( T("Test”), &para, &t , 1);



B
Temp—> CallFun( T("Test”), &t ,para)

A CHSCRFR B, B PAIA] 44 B8 B 2 5l
ZHRRMTTUAR, EMEIE R ITFR. Nid, X
ARG AT REARMESCHF, X HL A i B SO R B A4 1 1
o

aE LS

class VSFunction

{

public:
bool IsSame (VSFunction * p)

{

if (m pOwner != p—>m pOwner)
| return false;
else if (m Name != p—>m Name)
return false;
else if (m uiTotalSize != p—>m uiTotalSize)

return false:

else if (m PropertyArray.GetNum() !=
p—>m PropertyArray. GetNum())

return false;



return true;

IsSame A 3K H W 9 AN e 22 S AH R, 31X 5 2
A, REW CRrESE. 25 ZEANEL S8
KN, FEAEBEEREAMSENLE, AdZEXFECS
B T 1EE IR AW B fr, R EE R E S A
B, LB —ANICE & 1bm); R 7 S84
B, MERESHNHEG .

B LA MY

bool VSObject: :Process (VSUsedName & FunName, void * para,
void * ret, int ParaNum)
{
VSRtti & t = GetType() ;
for (unsigned int i = 0; i < t.GetFunctionNum(); i++)
{
VSFunction * p = t.GetFunction (i) ;
if (p—>GetName () == FunName)
[
1
if (ParaNum == -1)
{
p—>0bjectFun(this, p, para, ret):
return true;

)

else if (p—>GetPropertyNum() == ParaNum)

{
p—>0bjectFun(this, p, para, ret);

return true:



return false;

PR ECTE T A AR B R, B DL 2R & 2
[sSame Ntrue PITEHL, 30 24 8T 41 2% H 1 5 & 201
fr¥s, IRETEAET R EURGE 2, By CLRE R R 2
A D) o

30118 5 SR TSR B M I, R (R 6 4
SE R, R RS T, A S A E AR
W, R4 R A R

void VSRtti::AddFunction (VSFunction * pFunction)

{

if (pFunction)

{
1

for (unsigned int i = 0; i <
m FunctionArray. GetNum() ; i++)

{

if (m FunctionArray[il->IsSame (pFunction))

{
VSMAC DELETE (m FunctionArray[i]) ;
m FunctionArray[i] = pFunction;
return;

J
J

m FunctionArray. AddElement (pFunction) ;

B i AR ] e, ROy g A A BT
WZHEEM, Frilan R - ZH R AT 0, e



SRR, BB R 8,
M VSFunc tionfE BXZ 208 B H B0 A 1%

tban, X+ TR Zvoid Fun(char ¢, int a
) HESHZ AL SR

struct Name

{
1

Char c;
Int a;

}

BAINTEOL T, R4 55, sizeof (Name)
N8, TsZPRr Fsizeof (char) fMlsizeof (int) Nb. &
H 45 ¥4, VSFunctionf) P />2 %0 & M 1 Hu bl #% =
Sl 04 AR, WA Hhk W A2 & U 2 0N
1. owrlidm b2 ss k=0, H P AR M A
H, B DL DUAE AR 5 =R A

Hsef 7k o720, AT R AE 9] ZE NS
H, tbunm st HlTH 748k, Hsis
HMOHIR B P 28 I . 7 LB 1, BERIEX AR
B R— a0l B, bR T RKERBELAIRSN, &
?E%&%E%@ﬁ,ﬁgﬁﬁﬁﬁiﬁﬁ%HMMﬁ

BT o
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Unreal Engine )28 I B0 i 8 it / AR 55 2
(Client-Server, CS) ZEHy, 1M H & 5m k55 as 5
K. HWateil, B mAn A HAE PimrEE, R
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Al WUnreal EngineiX & %% 7 ZAE5uCSEZEM T 45
T 7R E R RIE SRR, B DR 2 0] ffb i) N a0 2R
AR TR, e TN 84 ) R
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#define DAMAGE NUM OXI1E
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Unreal Engine& —/M28& SRR HI% F ui ) 5
MFEEALEC:

enum ENetRole

{
ROLE None,

ROLE SimulatedProxy,
ROLE AutonomousProxy,
ROLE Authority,

ROLE MAX,

XM EREREAEINAE E XM T E
ROLE SimulatedProxy 3% 7m A Hbu % 3 ) It K
ROLE AutonomousProxy % 7~ A Hi H & & B ) It &
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ROLE AutonomousProxy , 1M ¥t X B Ml It ZX C
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ROLE SimulatedProxy, JR 55 #%uw F M It X A G =2
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[FIZE, A R AR, A R XA BRI R ik
%ﬁﬁ%, WAL KIZEANI G, ARG KIER

LR, NRAF X REFEEERN, RAENRENT
i bReplicates = truelJBHEA S FDIXNDNTS,
HERXN T =X E BtrueI %, EREMEA=ED.
8.9.2 J@MEEH

— H2E%T % JbReplicates = true, AFA T HIEM
e LES T, HE TR tgw Eh, MEERE



I

void AActor::GetLifetimeReplicatedProps (
TArray< FLifetimeProperty > & OutLifetimeProps ) const
{

UBlueprintGeneratedClass* BPClass =
Cast<UBlueprintGeneratedClass> (GetClass()) ;

if (BPClass != NULL)

{

BPClass—

>GetLifetimeBlueprintReplicationList (OutlLifetimeProps) ;

}

DOREPLIFETIME ( AActor, bReplicateMovement )

DOREPLIFETIME ( AActor, Role ) ;

DOREPLIFETIME ( AActor, RemoteRole ):

DOREPLIFETIME ( AActor, Owner ):

DOREPLIFETIME ( AActor, bHidden ) ;

DOREPLIFETIME ( AActor, bTearOff ):

DOREPLIFETIME ( AActor, bCanBeDamaged ) :

DOREPLIFETIME CONDITION( AActor, AttachmentReplication,
COND Custom ) ;

DOREPLIFETIME ( AActor, Instigator );

DOREPLIFETIME CONDITION( AActor, ReplicatedMovement,
COND SimulatedOrPhysics ) :
}

Unreal Engine W [ & 1 & & # 5 £
GetLifetimeReplicatedProps X |~ & B # H ,
bReplicate Movement N RemoteRole N
ReplicatedMovement. bCanBeDamaged %A% & #f A& 1] LA
BHlr . ANFEPZE, FYEEE SR PO 1,
Eb i, COND SimulatedOrPhysicsiX 464t R m % %
RAEESimulateds{#FPhysicsE N A &Ep . L
Pid, Simulated Fom%e 7 im op ( HAt B ok, k2



U, &P imAEE Bt AR IReplicatedMovement A=
Hl ke Rt A28, M imA LBt RB. B C
FJReplicatedMovement {28 Bt ZX BRI Bt KX CHJ iz Bl » [A]
H, raYHEEH R ReplicatedMovement t 2 AR,

SEbR b, HRSS 78 B R R AR R — e Rk
PR uA, N REPEAIEXT ZAIGUID. RTTIAE M.
ERIEJEMERT, =PH— RS, 721X B A] DUi— 1
RIE T )1

void AActor: :PreReplication( IRepChangedPropertyTracker &
ChangedPropertyTracker )
{
AttachmentReplication. AttachParent = nullptr;
if ( bReplicateMovement || (RootComponent &&
RootComponent—>GetAttachParent()) )
{

}
DOREPLIFETIME ACTIVE OVERRIDE ( AActor, ReplicatedMovement,

bReplicateMovement ) ;
DOREPLIFETIME ACTIVE OVERRIDE ( AActor,
AttachmentReplication,
RootComponent && !RootComponent—>GetIsReplicated() );
UBlueprintGeneratedClass* BPClass =
Cast<UBlueprintGeneratedClass> (GetClass()) ;
if (BPClass != NULL)
{

GatherCurrentMovement () :

BPClass—>InstancePreReplication (this,
ChangedPropertyTracker) ;

J
J



JE& A E S P LA ), ReplicatedMovement
XA BV A2 T R IEHH M HibReplicateMovement A% & 1]
B, XA RAEEAR S esimiE AT

55 as W A EOE R B, N T WaE R E,
M ARG XORAF I E—ORER B I E, IF S
IHTE IR R EEXT L, WA, A KIS

N TR X 58 70 5 WA & 1w ok ik ok,
Unreal Enginedf¥& A KiEXFID (FHMLAELE T F1iE
WL FID) , AIREAMAER . —J5H, fFE4 71D
326, X B RH 71647, 1 H RS 28 I i
IR —EH, DFAERARAF S @, U &
HEF KX 7. n—7 M, fJLLE#ZECIEMERERFE
MR B R ARENID, 1647 0] PLERIR B8 2 B J@ 44
o XPHEARFF G2, SZhR BB ZRTTIZE B 1Y
PropertyArray ) EUZ4H T 5o

BE 24— Ja M AR E Ak 55 4 i o032 I 53 21 %5 7 i
I, & i e RO AR XA B R AE, PR 5 AT ARl —
NRE, XPREGEHCREH, EARNSTEE.

UPROPERTY (EditDefaul tsOnly,

ReplicatedUsing=0OnRep ReplicatedMovement,
Category=Replication, AdvancedDisplay)

struct FRepMovement ReplicatedMovement;

UFUNCTION ()

virtual void OnRep ReplicatedMovement () ;

R G 5 #1172 & #F 22 F UPROPERTY K R 7= 1E M 321 &
PR, B FE I AReplicatedUsingE & Replicated,



WA SRR 6 7 A B e SR T R
e, H % % W b FE A 2 W oH v BL T o
ReplicatedMovementZF & 1F & 1% B & F v - 00AS 2 J5 Bt
2= FHOnRep ReplicatedMovement, iX/~pR%E— &2 H
UFUNCTION ) #rid, 373X A B 20 3 33 0F 21 pR 3%
H, SRS, 8T R AU B . 2 B LB A, S
IR Oy B ik pR 2 A4 Rt T DLVR FE 213X e 2

I L
.

8.9.3 PREEH

PR 53 PR . — i B Ui ) R 55 4% K R
H, Blan, 2P AR IEDLFEAR] — D RS Test B R 5548
Ui, IXFEAR S A i I KA S A Test, 1% /7 g AN
2 XA R 2L
UFUNCTION (Unreliable, Server, WithValidation)
void Server OnAnimFaceChange (int32 AnimFacelD) ;

void ASolarPlayer: :ShowSmileFace ()
{

J

Server OnAnimFaceChange (0)

f£ B % &~ B UFUNCTION #® /x 40
Server OnAnimFaceChange¥s N2 R E £, I
7 )i Flag. X B R iXServerbric, BEXRRSZEA
PR P imiA ., EIRSS #8imPAT



ASolarPlayer: :ShowSmileFace () P& 20 Bl /& %5 7 Ui
WHE, 2A)5 18 HServer OnAnimFaceChange () PR %,
HE®RAEHEIEPAT, MekiE—5HRS 2 RPATEA
BRI VH R

T MR AR 55 A 5 S AOB PR AL, SR B —
##, RAEFRZA K T Client.

PR mRIEARS SR E, HEgs5
PlayerControllerf RECHINT & (R UL N 1Z 2 A4S i Al
A 55 75 INetConnection R EK X %) o WELZUL, A
Al DL BE A B ] — AN 51 R BB Ik S5 R i, A
PlayerController®E A kBt /4 1] LA, Unreal EngineH
BT G EE — A 0wner, BT DLEHEIX AN R Owner W E.
Ji PlayerController . A& F i AMN 1 EE
OwnerH), WA a4 0] PL. a1 % 7 vm AR SR BIX A
ggﬁﬁiﬁ@ﬁ%%ﬁ%ﬂﬂ, R ) Al 55 43 A0k BRI EOH R 18

I}

Unreal Engine H H A f Owner W B K
PlayerController Xt S A ] IE Hl k% 1740F S
PR S H R P

BRI UK I, 2 AW =23 11 2R e A e A I
7. WRAEARMPAT, WAt R EH A GUID. REH
FRIDAI Z R IR 25 o XA I o B ST 50Tk B 3
T SerECGR R A GUID, B E IER A # X %448
B, ARG IRYE R B FRID CANMRAE A FRID, 1 B
BRECR R G2 T AR Bia1E R HER k31X A



PR IRk 2] 7 R AR SR 1, R4 R L
BEXFINSE, AL 55— Y oA E0R Il 5¢ %
g

8.9.4 /N

MOLPERR A IN, JCH ARG v IR 5523
KNP, — @S X UBOER, B AR
IR E . £ T Unreal Engine HIHHISCHLA T, E1UCE
FEAIAS . X T X P SRR, AR & R1S
WIERE T, AHAPHRIGI M —BE XTI S 5| 2 2%
BRKHMEER . AXEBREeE ] UL EH AR 525
K SLHLIX BN .

IR E A 51 2 RSB ELH],
DB (W22 NI R SZREED) » SEDLAN T A SR H
VN 7. PHBESEATHRG 2 T
BRI

VSProperty - FEFTIMA— M ric, FaRXA g2
B HEEEH,

enum / /BRI

{
F REPLICATE = 0X10,
F MAX

I

B A AR AR (E 4 R 4R 2K 95 1 i A
B, HOEHH. Netlode, Foa A EHLIE %S



s 3 72 AR 55 4% o

enum //FRid
{
NM Server = 0X01,

NM Client = 0x02,
F MAX
I

A PLLEVSOb ject FANAPA N2 & . AT HRole
A R A bReplicates. P EME KA Role B 1L
IDE\io

enum Role

{
ROLE SimulatedProxy,

ROLE:AutonomousProxy,
ROLE Authority,
ROLE MAX,

RoleFH sl AW Ui To o = H], wEAHXA
W& a LLEd, FB4mtiEbReplicates ¥ B i true. Ul
RAEMFEEIAPAEW e LE ], WINT 2.

REGISTER PROPERTY (m Int, TestInt, VSProperty::F REPLICATE)

i Ja B — DR ——R N RS 2R N b 1 42 1)
VSConnect 28, 11 97 Ak 55 #3 A1 2 1 i Fr) X 4% 38 15 .
Unreal EngineH.[HA — 1 AYControllerBIZEM %, 1%
X G 25 L VSConnect T BE ISR SR Bk, BT A M
Controller REXAIA &0 LAEHIIX G, WA DLE]EE—
A~ A Controller #H [ I H B X ——



VSReplicateController, W] LLEBH—ANEi2H, HH#S
0] DLEHI BRECHI X HReplicate Function Objects,
XNVSReplicateControllerXf %bReplicatesEiN K B
R true , Replicate Function Objects BRI\ X B N
VSProperty::F REPLICATE,

MERX P iwmiEEA RS SN, IS a
VSReplicateControllerflPlayerXf % ,

TEAR S5 Fim AT A T #R A -

N CLD X e A2 ) 0 X R 42 10 5 2%0RT 5% BB I 5
T o

(2) X TFTHEEADXHR KIEXSSRGUID. RITI Name
D,

(3) X FHEA A LR BB 1, XAl B — 0%
BRI TS RS, WAL AT 2l g PSR+
R IDAI AL o

(4) N FEFPF A, RS2 RKRIE D
VSReplicateController A; X T % imB, RS2 EZ K
& —VSReplicateController B. L2 Vi, WRE
NAFE P, f£RSHLEGFHE N
VSReplicateControllerXt %, ERNK i b S 1FALE
N

{E2 i AT A R A



(1) A L GUIDFIRTTI Name ID, #H & 754
XN R WEREKAE, Neld, iR E
VSReplicateController, N|Z<EEZVSConnect.

. (2) MR BI R IDAIEE, W& DI P R

Tl 72 A R A PRI AR . T T e U 2 A

NP
(1) MARSS A8 15 B %5 7 Ui o
BENMBREGRKIED, MRKKIET, MKIE
%{D\ RTTT Name IDAFHJEM. X TSH, X4k
B KIEX RGUID. BB FRIDI R E S
(2) 27 bW

" MRAEGUIDFR BIXF LT B, AR 44 7 A2 E0 FH bR

(3D N7 7 i 38 38 AR 55 448 i o

& & VSReplicateController H [\
Replicate Function ObjectsHH WA HJEIXT % . UIH
H, RIEMRGUID. ERELAIKID. RS-

(4) AR 55 as dim FE UL



" FRABGUIDHE 20 B2 5, ARHE 44 71 2 208 ] v

VSFunction & % FH W AN — A~ &K #, 8 %
FunctionTemplatePtr StreamFun, FH 3 %% % %4k,
8. 8715 HY I 7 VA N 2] R U SH H

tban, SF—1Z=ErEm, AT

static void FunctionStream Temp (VSObject *p, VSFunction
*pFun,
void *para, void *ret)
{

¥ 54 pIGUID

FF54EpHIRTTI Name 1D

¥ A4 pFunfJName 1D

¥ 4{kpara, size = pFun—>m uiTotalSize

S

kR Ib 2 #b, VSFunctionibEIIAA MR, FTARIX
AR EE N i B IR 55 28 3 8 MR 5528 21 % Ui o

enum //¥rie
{

F_DEFAULT = 0X00,
F_CLIENT = 0X01,
F_SERVER = 0X02,
F_MAX

b
bool VSObject::Process (VSUsedName & FunName, void *para, void
*ret, int ParaNum)

{
VSRtti & t = GetType() ;
for (unsigned int i = 0; i < t.GetFunctionNum(); i++)

{



VSFunction *p = t.GetFunction(i):
if (p—>GetName () == FunName)
{
if (ParaNum == -1)
{
if (p—>netFlag != NetMode) //#nSATEA T,
AT RIE H 22
p—>StreamFun (this, p, para, NULL) ;
else
p—>0bjectFun(this, p, para, ret);
return true;

else if (p—>GetPropertyNum() == ParaNum)

if (p—>netFlag != NetMode)

p—>StreamFun (this, p, para, NULL) ;
else

p—>0bjectFun(this, p, para, ret);
return true;

J
J

return false:

IS EABRS T 7, ROV ir b #, A
LR B AR BMERT, ATPAAS BT E AT Fvoi dpsi % —
o Hoh, —BHIEMARIERI P, RoxEitdd, X
B U — PR BmE, XSGR ARE 5, X
AR AU



8.10 FAIMS
——Unreal Engine 491H] x5t

Unreal Engine 3N V4 —EXNR ARG, KW T
— B MIAE ST ——UnrealScript, & /oM ACH R
17, RN IFELS 2 HCHE /), Brlgiiscet—FE,
Unreal Engine 30] DA4Ed —& 8 MR MR 23K DL H
AN, wEMERE UIghe . AL aEA 7 540 i%
B SR SCERT

6] Unreal Engine 31&6H —MNmigoxKEH M A]
WAL RIA, At A X R gwFEiE S g, n SR
Womte. #7 R R 2 miEasH, KL R
150 FH XA s 5 1) BB ECR 388 1 3 BE

Unreal Engine 4 AT AT TIXWAARGe (K
i b — MR, KismetHSE & @ AR HIANT R RSt
R ?

SeiUnrealScript. B Unreal Engine 37F & LU
IR NFBFIIE, UnrealScript /g Eif B2 — > “%



JE” . EHEpica Al X BRI EMEILF KN TH
UnrealScript KR H#Hf#. N T LT T —, $#44t7T
UnrealScript Ml & JZ C++ 0] BL H AH ] FH ML), HE 5%
UnrealScriptfUhd i J5 B 5 i CH+AAg kg 1T, FrLh
PR X R LH A . X EHER MR T, AR
M KRN RIS 68 J1#8 A8 458, UnrealScriptHi A] g
KAEWIhEE, MtEHCHSZH, 5E5E, ixU
UnrealScriptfCHAHEIAH, HEAEE 1.

FiiKismet. Kismetd:SZHEE RERHEALTIT)EE,
{HIEA 2 T A R A R DI RE 2R, Xl EREF
5 H A DR BRI EL, RS PEIIAS, KA —
MIRAS, BRI RER, DBRIRMG. F&F i fdE R
XERPE, HiRGENRE., AEANATEEA R —FE, K
RN R AR ERR, BEWESHEL

BE Uni ty BB, & IO TT R R A,
Unreal EngineZfE{Eix NsGt. %A HUni tyds
W, R B A R LA ATE T 5.

Unreal Engine 4E4CitFF 7 UnrealScript,
NUnreal ScriptffiF W4, CH+E&MEE. HidH
T UnityTF R — R, BOASBERE AN 9% PSS T &
I 9miE 48 . Unreal Engine X 5| N T #hnZ4DLLAL
fill, ALXRENHIEATE, SRR CEIAFE R 7 5t
WAH BN, AR TREHRWEAT, CH+ERIX—
M REIE T AR S35 T,



Kismet I Hk it 2 5 List, Kl Unreal Enginelf
o T NIRRT R— . AR e ALY
IR S, EEEACHZ b ER-EMCHBIZREANZ &
— R, AFLCHEM e i B ABE ] (tbanps
O, HE WA, R R E R A R, W%
B S Fr o R BAR e X, SCRF A 8 Mg MR,
i HCHANE B vT L E AR A A, e BSE I T DUAE 5 1 L
[ SEP, WA PAECHHSEEL, RiFMHERAKFEE. Ak
CHEB VN EEBEMSEMR R RgeEd N %25 E M
REREZE, BN EATCHRIE B8 D8, 2R
M, HWEWAES S, R, EEAC+EAH
W, S B 4E 4 Bl AR ] e

Unreal Engine 4RJIFAbZAZ MM, B &8H IR
AW . [FFE, Unity BARBCH HBUEN, HA TikH K
N R RERCHERELIDIRE, =T KEMKEZED, X
FES AR I SLIRMG . AL, Unreal Engine 47 [ CH
PIX R ARG, TUEMRZ.

Unreal Engine 4JFRXEBAGIZEIH, EHCOHE
MEER B IERZER], ML BN T, AidixXd
24T FIEM T R LR,

PAR AR F -V A s AR At R

UPROPERTY (Category = VK, Transient, BlueprintReadOnly,
Replicated)

bool bHeadTracked;

UFUNCTION (Category = Debug, BlueprintCallable, Exec)
void ToggleMirror () ;



bHeadTracked L[ ) —ATAVIE R N E T EE, ALk
Dife2 mEM R EEB A 1, FLgEEMmE N,

UPROPERTY X /nVEM JE s Category®/mn4r3%, 1E
i As T A FZRP S E—2; Transient®/n AL
PRAFATINZEL, #I4ER) 80; BlueprintReadOnly3R x &
FEE RIS R T Replicated®B /A W& AL
e A AL T RE .

UFUNCTIONR 7/~ vF M BRI 21 ; Category R /om0 38, &
WA B BT A R 2R &AL —#2; BlueprintCallable
K EmE A LA ExecFso] LLET AT 21T S8
%i}%ﬁﬁo

B H LT

UPROPERTY (ReplicatedUsing=0OnRep Owner)

AActor* Owner;

UFUNCTION ()

virtual void OnRep Owner () ;

UFUNCTION (Reliable, Server, WithValidation)

void OnWidthChanged(class USolarPaintLineComponent* paintLine,

float width) ;

ReplicatedUsingZ 7 i 81X /™ J& 4 7= A A8 4k, 7 [
R P v, WA A B % OnRep Ownero

ServerE /N R AR S o5 LHAT, FIBAMNE P i &
A ReliableR/Rmn—ESTERS 4 LHAT, AN
MR EFEE s WithValidationZ s IR 25 HATIX
N R ET B AT 5



 AEF USRS, REAECH RIS, BRI
SICEI LU B8 A5 B AN A o

£ NEPIABREY, —eRRR s, 51— ek
USRI

bool
ASolarPlayer: :0nWidthChanged Validate (USolarPaintLineComponent
* paintLine,
float width)
{

J

void ASolarPlayer::
OnWidthChanged Implementation(USolarPaintlLineComponents
paintLine,
float width)
{

j

/

return true;

paintLine—>Multicast OnWidthChanged (width) ;

BXH, SEAEREA - REREHK, 2T EENX
MEMLEIBEIREMRANDHT, TugﬁUmﬂeal
Engine 4RI, IhEe TM,\MJWFDZIKJI%EEE%IWE
B HFlagEA L .

=& LS.

#tinclude “HeadMountedDisplay.h”
#include “"MotionControllerComponent. h”
#tinclude “Components/WidgetComponent.h”
#include “SolarPawn.h”

#tinclude “SolarPlayer. generated. h”
UCLASS ()



class SOLARGAME API ASolarPlayer : public ASolarPawn

{
GENERATED BODY ()

public:
/ /¥ iE R AL
ASolarPlayer () ;
/ /WERR I AR B
virtual void BeginPlay() override;
/ /AFMT
virtual void Tick(float DeltaSeconds) override;
public:
UFUNCTION (Category = Debug, BlueprintCallable, Exec)
void ToggleMirror () :
UPROPERTY (Category = VR Transient, BlueprintReadOnly,
Replicated)
bool bHeadTracked;
UFUNCTION (Reliable, Server, WithValidation)
void Server OnWidthChanged(class
USolarPaintLineComponent* paintLine,
float width) ;
I

B A M @8 M E M # E #include
”"SolarPlayer. generated. h” . UCLASS () .
GENERATED BODY () . SolarGame. generated. cppiX4 i B

T«

SolarGame &t X% LAE 4 7, SN TR H 34 )
cpp AL IYAE “ THE4. generated. cpp” , XA ICAF
FEA SR TR .

Unreal Engine 43F A BH#Z I Visual StudioX
BIEIEFH R mIER, maiAHVisual Studio B [
I 2m e T B3t 4T9m1% . Visual StudioffE K 7t LA



MEEERAASHT I EEE, Ll b HVisual
Studio El’]ﬁwﬂiﬂﬂiTU\ Unreal Engine % i3E 1)
& 4= i B UnrealBuildTool , ‘B fi & W H
UnrealHeaderTool, UnrealHeaderTool HKH|HTE IFH]
CHHHY IR A B BN B CHARRS, ARSI 46 %
PEREERZ . VRPTAY BB RNIE Y A,  mU7EIX S A4 Bl AR
H M . UnrealHeaderTool & N & 4. h XX 4 4 B —
A~ generated. W3, NFTAERER—A. cpp3XH. 1E
un b Pt B # B ASolarPlayer 28, H x4 4 1y
SolarPlayer. h#iSolarPlayer. cpp, UnrealHeaderTool
T — 4 SolarPlayer. generated. h 304, SR G XM
) — L8 sE ) R ARAS AR 15 31 T SolarGame. generated. cpp
#, Unreal Enginef] LFE W& H AT, (HiXLLr=
iﬁ?iﬁﬁiﬁﬁﬁﬁﬂiﬁﬁﬁ, {B1E TR A4S T Al LA
%

( )

N

UPROPERTY (Category = VK Transient, BlueprintReadOnly,
Replicated)
UFUNCTION (Category = Debug, BlueprintCallable, Exec)

EPHATCHARL A R BTEER, HREd
BuildHeaderTool FIRHIHT I, #3n] LLEATI%
F1288Bh e BX AN E I E X, & XGETH, FrbA
2 PF 2 g 125 AT I 3 B AT B




1. UCLASS()

FF128# Bk ¥ 2UCLASS O B A B, "I RAE R A
#tdefine UCLASS(...)
BODY MACRO COMBINE (CURRENT FILE ID, , LINE , PROLOG)
#tdefine BODY MACRO COMBINE (A, B, C, D)

BODY MACRO COMBINE INNER (A, B, C, D)
#tdefine BODY MACRO COMBINE INNER (A, B, C,D) AH#BHH#CHHD

EIBEE 24, SZPr b8t & CURRENT FILE ID.
~ _LINE . PROLOGIX4NMHIHEE:. LINE FRH4
AT EMATE, RREFESANERNZE. RS R
CURRENT FILE IDZEHEAA i, generated. hHH #E A,
X gt % o~ & A 25 4 B i) CURRENT FILE ID #B AN [A] o
" PROLOGH B AT 4 SLbr & X, AN TGRFRFE M
. UCLASS () #ESolarPlayer. hff4T 4262,

#define CURRENT FILE ID
SolarGameUE4 Source SolarGame Player SolarPlayer h

HLE K H & SolarPlayer. generated. hiX /> 14,

#define UCLASS(...)
SolarGameUE4 Source SolarGame Player SolarPlayer h 62 PROLOG

7% 22 7% 75 SolarPlayer. generated. h X /4 H ) A
2

#define
SolarGameUE4 Source SolarGame Player SolarPlayer h 62 PROLOG \



SolarGameUE4 Source SolarGame Player SolarPlayer h 65 EVENT PA
RMS

UCLASS(...) S PR IS il T
SolarGameUE4 Source SolarGame Player SolarPlayer
~h 65 EVENT PARMS.

#define
SolarGameUE4 Source SolarGame Player SolarPlayer h 65 EVENT PA
RMS \

struct SolarPlayer eventServer OnWidthChanged Parms \

A

USolarPaintLineComponent* paintLine; \
float width; \

HT1TX4 %ﬂ%ﬁiﬁj%)‘( TR, FAEEFIX

A g5 oAk, B Bt & ASolarPlayer 2B B £

Server OnW1dthChangedEﬁ§%§Q MEEZ N HSHH
PR TR E T, IBAEE W2 NS5k,

AN

T UARAT SIS B, HSEst Ry 1 IX o)
[l AN S BT E 22 SRS R4

2. GENERATED BODY ()



@3, GENERATED BODY () B4t 2 2 B3, Hif:E§
VAR K bR iR N g

SolarGameUE4 Source SolarGame Player SolarPlayer
~h 65 GENERATED BODY (65t &%~ 750

#define

SolarGameUE4 Source SolarGame Player SolarPlayer h 65 GENERATE
D BODY \

public: \

SolarGameUE4 Source SolarGame Player SolarPlayer h 65 RPC WRAP
PERS NO PURE DECLS \

SolarGameUE4 Source SolarGame Player SolarPlayer h 65 CALLBACK
~ WRAPPERS \

SolarGameUE4 Source SolarGame Player SolarPlayer h 65 INCLASS
NO PURE DECLS \

SolarGameUE4 Source SolarGame Player SolarPlayer h 65 ENHANCED
~ CONSTRUCTORS

ENETHNEANE. THANAHPTE—

N
#define
SolarGameUE4 Source SolarGame Player SolarPlayer h 65 RPC WRAP
PERS NO PURE

DECLS \

virtual bool
Server OnWidthChanged Validate (USolarPaintlLineComponents* |,
float ) \

virtual void
Server OnWidthChanged Implementation (USolarPaintLineComponents

paintLine, float width): \
DECLARE FUNCTION (execServer OnWidthChanged) \

A

P GET OBJECT (USolarPaintLineComponent, Z Param paintLine); \
P GET PROPERTY (UFloatProperty, Z Param width); \



P FINISH; \

P NATIVE BEGIN; \

if (!this-
>Server OnWidthChanged Validate (Z Param paintLine, 7 Param widt
h)) \

A
RPC ValidateFailed (TEXT (“Server OnWidthChanged Validate”)); \
return; \
b\
this—

>Server OnWidthChanged Implementation(Z Param paintline,Z Para
m width); \
P NATIVE END; \

b
DECLARE FUNCTION (execToggleMirror) \

{\
P FINISH; \
P NATIVE BEGIN; \
this—>ToggleMirror(); \
P NATIVE END; \
}
ttdefine DECLARE FUNCTION (func) void func( FFrame& Stack,
void*const Z Param
Result)

2 T & W ocpp B T SCHL B M A RO 1) E OB
Server OnWidthChanged Validate A Server On

WidthChanged Implementation J . AN J 0] DA Jx 5 P&
¥, Unreal Engine 3 Fr & PR 20 #6 Bt &5 B void
func (FFrame& Stack, voidkconst Z Param Result)
X A~ K B, B LL ASolarPlayer 2K H [
Server OnWidthChanged B Zr #% Bk 5 %
execServer OnW1dthChanged B, Stack EEE TR
BSHAR MEEEE R



3. SolarGame. generated. cpp

NSolarGame. generated. cpp A4 B AL T #
MR TIE A RSEIHAE, LRI R AT
ASolarPlayerZXHI N 2 -

void ASolarPlayer: :StaticRegisterNativesASolarPlayer ()

{

FNativeFunctionRegistrar::RegisterFunction(ASolarPlayer::Stati
cClass(),

"Server OnWidthChanged”,
(Native)&ASolarPlayer: :execServer OnWidthChanged) ;

FNativeFunctionRegistrar::RegisterFunction(ASolarPlayer::Stati
cClass(),

"ToggleMirror”,
(Native)&ASolarPlayer: :execToggleMirror) ;

)

X BT RG H o8 HE M 3 — WU R B, 3X
FERIC AT LA I 44 3 21060 N 1 R

FName SOLARGAME Server OnWidthChanged =
FName (TEXT (“Server OnWidthChanged”)) ;
void
ASolarPlayer: :Server OnWidthChanged (USolarPaintlineComponents
paintlLine,
float width)
{

SolarPlayer eventServer OnWidthChanged Parms Parms;
Parms. paintLine=paintLine;

Parms. width=width;

ProcessEvent (FindFunctionChecked (SOLARGAME Server OnWidthChang



ed), &Parms) ;
}

A PLVE W, 418 HServer OnWidthChanged | {5
ffiFHProcessEvent, FindFunction CheckediE#E 48 3k
£ i 5t ig] PR 24 ,
SolarPlayer eventServer OnWidthChanged ParmsiX|™
ZERIAR B AEUCLASS () B AE R« o2 N4 7 14k id
& WA B, & J5 ProcessEvent B 2 #f < I H
execServer OnWidthChanged K%L, J5— 4R E <=
FH 2130417 5 1E 2L 1Y pR B

HARM 2% 2 5|4 FProcessEvent /B4 AR, piEE
gi%@%%ﬂﬁﬁﬁ ST AR FH T A 4 1 SR BR

UFunction *
7 Construct UFunction ASolarPlayer Server OnWidthChanged ()
{
UObject * Outer=Z Construct UClass ASolarPlayer() :
static UFunction* ReturnFunction = NULL;
if (!ReturnFunction)
{ ReturnFunction = new(EC InternalUseOnlyConstructor,
Outer,
TEXT (“Server OnWidthChanged”),
RF Public|RF Transient|RF MarkAsNative)
UFunction (FObjectInitializer (), NULL, 0x80220CCO,
65535,
sizeof (SolarPlayer eventServer OnWidthChanged Parms)) ;
UProperty * NewProp width =
new (EC InternalUseOnlyConstructor, ReturnFunction,
TEXT (“width”),
RF Public|RF Transient|RF MarkAsNative)
UFloatProperty (CPP PROPERTY BASE (width,



SolarPlayer eventServer OnWidthChanged Parms),

0x0010000000000080) ;
UProperty * NewProp paintLine =

new (EC InternalUseOnlyConstructor,

ReturnFunction, TEXT(“paintlLine”),

RF Public|RF Transient|RF MarkAsNative)

UOb jectProperty (CPP._ PROPERTY BASE (paintLine,

SolarPlayer eventServer OnWidthChanged Parms),
0x0010000000080080,

7 Construct UClass USolarPaintlLineComponent NoRegister())

J

return ReturnFunction;

}
UFunction * Z Construct UFunction ASolarPlayer ToggleMirror ()

{
UObject * Outer=Z Construct UClass ASolarPlayer() :
static UFunction * ReturnFunction = NULL;
if (!ReturnFunction)

{

ReturnFunction = new(EC InternalUseOnlyConstructor,
Outer,
TEXT ("ToggleMirror”),
RF Public|RF Transient|RF MarkAsNative)
UFunction (FObjectInitializer (), NULL, 0x04020601,
65535) ;

J

return ReturnFunction;

XA R EH R KA S 808 MR FHE R
P, UFunctionZ® N Z0; UFloatProperty® /¥ M &
P£; UObjectPropertyR/anX R gk, =T —IHZ D
M@, FLLEUnreal Enginef)ftid; RF Public |
RF Transient | RF MarkAsNativeAl 24T A-FAELE 5| %
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ﬁ&ﬁﬁ%ﬁﬁ]/ﬁuéﬁum,uﬁ%ﬁniﬂuéﬁ%qﬂ 5] fisf S
fi£ 25 H [ 1 J& T bHeadTracked ¥ jJH P jE R,
UBoolProperty *# -~ i K J&8 M
CPP " BOOL. PROPERTY OFFSETAHH4T- 5] %& 4ﬂﬂﬁ%§ﬂﬁhtﬁﬁiﬁ

Eo

UClass* Z Construct UClass ASolarPlayer ()
{
static UClass * OuterClass = NULL;
if (!OuterClass)
{
7 Construct UClass ASolarPawn() ;
OuterClass = ASolarPlayer::StaticClass();
if (!(OuterClass—>ClassFlags & CLASS Constructed))

{
OuterClass—>LinkChild(

7 Construct UFunction ASolarPlayer Server OnWidthChanged()) ;
OuterClass—>LinkChild(

7 Construct UFunction ASolarPlayer ToggleMirror()) :
UProperty * NewProp bHeadTracked =
new (EC InternalUseOnlyConstructor,
OuterClass, TEXT(”bHeadTracked”), RF Public |
RF Transient |
RF MarkAsNative)
UBoolProperty (FObjectInitializer (),
EC CppProperty, CPP BOOL
PROPERTY OFFSET (bHeadTracked,
ASolarPlayer),



0x0010000000002034,
CPP BOOL PROPERTY BITMASK (bHeadTracked,
ASolarPlayer), sizeof
(bool), true)

J
J

return OuterClass:
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void Test (VSPointer<A> Smartp)
{
}
void main()
{
VSInitSystem() ;
VSInitMath() ;
VSMain: :Initialize() ;
A *p =VSNEW AQ);
Test (p) ;



VSMain: :Terminate () :

~18. 3

Zaabl R T AR et e 9l FH, SmartP1A0
Smar tP2#H 548 [a] X 77

class A : public VSReference
{
public:

BPtr m b;

I
DECLARE Ptr(A) ;
class B : public VSReference
{
public:
APtr m a;

I

DECLARE Ptr (B) ;

void main()

{
VSTnitSystem() ;
VSTInitMath() ;
VSMain::Initialize();
APtr SmartPl = VS NEW AQ);
BPtr SmartP2 = VS NEW B() ;
SmartP1->m b = SmartP2;
SmartP2->m a = SmartPl;
VSMain: :Terminate () ;
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AL

e RasterizerState: JEYLIRAZ —, #HIJeMi
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SamplerState: 5 H|4IFVE YIRS

VertexFormat: Y& 4% BT SiA% =,

ShaderCache: f7fifZmPEIT- 1% B asfChE

UsedName: A7l FFF 8 IaAiE, FH R A W=

FFER & A ER

e DynamicBuffer: HIRAFMEZAH FHEG NI AE
FHRIIBIZEAT

e RenderTarget: F/RTEYHFR.

o DepthStencil: FR/RTRE AR .
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class VSGRAPHIC API VSResourceProxyBase :
public VSReference , public VSMemOb ject
{

void LoadEvent ()

{

for (unsigned int i = 0 ; i <



m LoadedEventObject. GetNum() ; i++)

{

}
m LoadedEventObject. Destroy () ;

m LoadedEventObject[i]->LoadedEvent (this) ;

}
void AddLoadEventObject (VSObject * pObject)
{

if (!pObject)

{

}
if (m bIsLoaded == false)

{
J

else

{

}
}
//PE RIS GE R, T E @RI 5
VSArray<VSOb jectPtr> m LoadedEventObject;
bool m blsLoaded;
VSUsedName m ResourceName;
void Loaded()
{

return ;

m_LoadedEventObject. AddElement (pObject) ;

pOb ject—>LoadedEvent (this) ;

m blIsLoaded = true;
LoadEvent () ;

VSResourceProxyBaseZ& 5%%5%?Tﬁﬂﬁﬁﬁ 2, Hrp
B%E%‘&E’J%Loadlﬁventuiﬁ IR — B n#Ese ks, me
WA IXAN T ﬂ?ﬁ?@ﬁ’]ﬁ%ﬂ%mﬂz): SEERAE



HELPL AR g, VSPointer<T> m pResource i &
BN B 1E %8R, m pPreResource @ 1E 5t N %Y,
SERCHT A FH B4 SR

class VSResourceProxy : public VSResourceProxyBase

{

T * GetResource() ;

virtual const VSUsedName & GetResourceName () ;
virtual bool IsLoaded() :

virtual bool IsEndableASYNLoad() :

virtual bool IsEndableGC() :

virtual unsigned int GetResourceType() ;

void SetNewResource (VSPointer<T> pResource) ;

static VSResourceProxy<T> * Create( T * pResource);
VSPointer<T> m pResource;

VSPointer<T> m pPreResource;

MG R iR e BT, P DL YR SR R 2
SEH— AN AUYEGetDefaul t () I RREL, T H XA BRI 22
TEXTER IR SE BOINA Y, B2 — 1 FR AR

template<class T>
VSResourceProxy<T>: :VSResourceProxy ()

{
m blIsLoaded = false;

m pPreResource = (T *)T::GetDefault () ;
m pResource = NULL;

}

TR W B HIER 55JE, m ResourceName SE
B bl X IR S AR . XA PR B AR N #R 5E Rs
VA .



template<class T>
void VSResourceProxy<T>::SetNewResource (VSPointer<T>
pResource)
{
m pResource = pResource;
m pResource—>SetResourceName (m ResourceName) ;

WL BLR A, A XA B YR e A 2 5 25 N

il
Ni

%o

template<class T>
bool VSResourceProxy<T>::IsEndableASYNLoad ()
{

}

return T::ms bIsEnableASYNLoader:;

W PLR AR, AW XA SR 7 /i 2 [
o RIS BERAE — e N Ve A A, AR
i, a2 PR BLIR RO

template<class T>
bool VSResourceProxy<T>::IsEndableGC ()
{

}

return T::ms bIsEnableGC;

HRL LA AR, e S InE e e

template<class T>
bool VSResourceProxy<T>::IsLoaded()
{

}

return m blIsLoaded;



S| B RAGRIREEE Fm e, AT
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template<class T>
T % VSResourceProxy<T>::GetResource ()

{
if (m bIsLoaded )

{
}
else

{
}

return m pResource;

return m pPreResource;

T

GiBURY SN A L PGS /it R

/

template<class T>
unsigned int VSResourceProxy<T>::GetResourceType ()

{
J

return GetResource () —>GetResourceType () :

i Jr e BIRACEEE IR . 5l Bt SR 351
A2l I BT PR ACHR S8 T, X BRI B A FH 2
ATRVFRY, AN BT B P 42 SRR e i FH R AT
FrA S FE b 2 L 405

#tdefine DECLARE Proxy (ClassName) \
typedef VSResourceProxy<{ClassName> ##ClassName##R;\
typedef VSPointer<VSResourceProxy<ClassName>>
##ClassName##RPtr;



U U SO R MR VR B R
B A TR VA B

DECLARE Proxy (VSTexAllState) ;
DECLARE Proxy (VSMaterial) ;
DECLARE Proxy (VSAnim) ;

DECLARE Proxy (VSStaticMeshNode) ;
DECLARE Proxy (VSSkeletonMeshNode) :

gL DL ACHY,  SEBl B PR ACEE B A SR AL A I

template<typename T> struct TIsVSResourceType

{ enum { Value = false}; };

template<typename T> struct TIsVSResourcePointerType

{ enum { Value = false}; };

template<typename T> struct TIsVSResourceProxyType

{ enum { Value = false}; };

template<typename T> struct TIsVSResourceProxyPointType
{ enum { Value = false}; };

template<typename T> struct
TIsVSResourceProxyType<VSResourceProxy<T>>

{ enum { Value = true }; };

template<typename T> struct
TIsVSResourceProxyPointType<VSPointer<VSResourceProxy<T>>>
{ enum { Value = true }; };

1B 7 A s A0 A7 A 18 2 S AR EE R, =2 i
TR IEAT AL T
void Archive(T & Io)

{
if (m uiStreamFlag == AT LOAD)

{

if (TIsVSResourceProxyPointType<T>: :Value)



VSResourceProxyBasePtr & Temp =
* (VSResourceProxyBasePtr*) (void *)&Io;
ReadResource (Temp) ;
}
}
else if (m uiStreamFlag == AT SAVE)

{
if (TIsVSResourceProxyPointType<T>: :Value)

{

VSResourceProxyBasePtr & Temp =
* (VSResourceProxyBasePtr*) (void *)&Io;
WriteResource (Temp) ;

N AR GE B BT, A WU SR A A RR (AR
%) .

bool VSStream::WriteResource (VSResourceProxyBasePtr&
Resource)

{

bool IsNone = true;
if (Resource)

{

}
Write (&IsNone, sizeof (bool)) ;
if (Resource)

{

IsNone = false;

VSString FileName = Resource-—
>GetResourceName (). GetString () ;
WriteString (FileName) ;
}



return true;

AT N 28 K 470 44 AR X B U

bool VSStream: :ReadResource (VSResourceProxyBasePtr& Resource)

{

bool IsNone = true;

Read (&I sNone, sizeof (bool)) ;
if (IsNone == false)

[

{
VSString Name;
ReadString (Name) ;
Resource =
VSResourceManager: : LoadResource (Name. GetBuffer (), true) ;
if (!Resource)

{
VSMAC ASSERT (0) ;
return false:

J
}

return true;

PR I VSResourceManager: : LoadResource & &% %
TR R A, SRR TR I B AE A PR A S HUAT =728
Mz —MIBH T, N T &L REE < PAT 722
#, BEARSCHLEmSTENNAH.
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MBS ET*VSResourceProxy<T>: : GetResource () 15 3| i)
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class VSGRAPHIC API VSResource
{
public:
enum / /BRI
{
RT TEXTURE,
RT SKELETON MODEL,
RT STATIC MODEL,
RT ACTION,
RT MATERIAL,
RT REFPOS,



RT WEIGHTSET,
RT POSTEFFECT,
RT SHADER,
RT ANIMTREE,
RT MORPHTREE,
RT TERRAIN,
RT FSM,
RT MAX
b
VSResource () ;
virtual ~VSResource() = 0;
inline const VSUsedName & GetResourceName () const

{
J

inline void SetResourceName (const VSUsedName &
ResourceName)

{
J

virtual unsigned int GetResourceType()const = 0;
static const VSString &GetFileSuffix(unsigned int
uiFileSuffix) ;
protected:
VSUsedName m ResourceName;
static VSString ms FileSuffix[];

return m ResourceName;

m ResourceName = ResourceName;

X HL R M2 R R ] 7 Ah I B R B AP 2R
m_ResourceNameit, 5% TE YR I AHXT B4R, 0K 05 5 1 B i
A M B A R € R . ms_FileSuffixig Bt i
Ja 8544, IXFEAS BT SO d i s 4% 44 s mT DL A
W H Bt YRR A
XSString VSResource: :ms FileSuffix[] =



T (”TEXTURE”),

T (”SKMODEL”),

T (”STMODEL”),
T(”ACTION”),

T (”"MATERTAL”),
T (“"REFPOS”),

T ("WEIGTHSET”),
T ("POSTEFFECT”),
T (”SHADER”),

T (”ANIMTREE”) ,
T ("MORPHTREE”),
T (”TERRAIN”),
T("FSM”),

T("”)

i
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void VSResourceManager: : InitConfig()

{

VSMatch Match;
if (!Match. Open( T("Resource\\Config. txt”)))
return;

if (!Match. Getline())

{
VSMAC ASSERT (0) :

return

)

if (Match. PatternMatch (”[’ TexturePath’ ][s>0]”))
{

j

if (IMatch. Getline())
{

ms TexturePath = Match. pstrings[0];

VSMAC ASSERT (0) :
return ;

j

if (Match. PatternMatch (”[’ AnimPath’ ][s>0]7))
{



ms AnimPath = Match. pstrings[0];

if (!Match. Getline())

{
VSMAC ASSERT (0) :
return

J

if (Match. PatternMatch (”[’ TerrainPath’ ][s>0]”))
{

i

ms TerrainPath = Match. pstrings[0]:

if (!Match. Getline())

{
VSMAC ASSERT (0) :
return

j

if (Match. PatternMatch (”[’ ResourcePath’ |[s>0]7))
{

i

ms_ResourcePath = Match. pstrings[0];

——
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template<class T>
class VSResourceArrayControl : public VSResourceControl
{
bool AddResource(const T & R);
bool DeleteResource(const T & R);
virtual void GCResource() :
bool IsReleaseAll();
void ClearAll();
T GetResource(unsigned int 1) ;
void ClearTimeCount (unsigned int i) ;
unsigned int GetResourceNum() ;
VSArrayOrder<T> m ResourceArray;
I
template<class KEY, class VALUE>
class VSResourceSet : public VSResourceControl
{
VSMapOrder<KEY, VALUE> m Resource;
VALUE CheckIsHaveTheResource (const KEY & Key) ;
bool AddResource (const KEY & Key, VALUE pObject) ;



bool DeleteResource (const KEY & Key) :
unsigned int GetResourceNum() ;
bool IsReleaseAll():
void ClearAll();
const MapElement<KEY, VALUE> * GetResource (unsigned int i) ;
void GCResource () ;
unsigned int GetResourcelndexByKey (const KEY & Key)const;
b
template<class KEY, class VALUE>
class VSProxyResourceSet : public VSResourceSet<KEY, VALUE>

{
b

void GCResource() :

X U85 )3k 7 B A, 10 B4R
PR E ) TR YR . TR BRSO o pR A4 AT DLANTE S
X, void GCResource () ;& M B3 FISCAH SR HT, 5 M
FEAN M. BRI SEWBAT 24 500, HEmAErE
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class VSResourceControl

{

virtual void GCResource() ;
VSArray<unsigned int> m TimeCount;
unsigned int m uiGCMaxTimeCount;
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static VSProxyResourceSet<VSUsedName , VSTexAllStateRPtr> &
GetASYNTextureSet ()
{

static VSProxyResourceSet<VSUsedName , VSTexAllStateRPtr>
s ASYNTextureSet;
return s ASYNTextureSet;
}
static VSProxyResourceSet<VSUsedName , VSMaterialRPtr> &
GetASYNMaterialSet ()
{

static VSProxyResourceSet<VSUsedName , VSMaterialRPtr>
s ASYNMaterialSet;
return s ASYNMaterialSet;
}
static VSProxyResourceSet<VSUsedName , VSAnimRPtr> &
GetASYNAnimSet ()
{
static VSProxyResourceSet<VSUsedName , VSAnimRPtr>
s ASYNAnimSet;
return s ASYNAnimSet;
}
static VSProxyResourceSet<VSUsedName , VSStaticMeshNodeRPtr> &
GetASYNStaticMeshSet ()
{

static VSProxyResourceSet<VSUsedName
, VSStaticMeshNodeRPtr>
s ASYNStaticMeshSet;
return s ASYNStaticMeshSet;
}
static VSProxyResourceSet<VSUsedName , VSSkeletonMeshNodeRPtr>
&

{

GetASYNSkeletonMeshSet ()

static VSProxyResourceSet<{VSUsedName



, VSSkeletonMeshNodeRPtr>
s ASYNSkeletonMeshSet;
return s ASYNSkeletonMeshSet;

IS TH )RR BUER A2 F SR I AN B B AN S B IR Y
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static VSTexAllState * NewlLoadTexture (const TCHAR s*pFileName) :
static bool NewSaveTexture (VSTexAllState * pTexture, const
TCHAR * PathName) ;

TIn#RTGA. BMP. DX#& ISt Rt T .

static VSTexAllState * Load2DTexture(const TCHAR * pFileName,
VSSamplerStatePtr pSamplerState = NULL, bool bSRGB =
false) ;
static VSTexAllState * Load2DTextureCompress (const TCHAR
*pFileName,
VSSamplerStatePtr pSamplerState = NULL, unsigned int
uiCompressType = 0,
bool bIsNormal = false, bool bSRGB = false):

JNEANLEAERS T R Eun T

static VSMaterial * NewLoadMaterial (const TCHAR * pFileName) ;
static bool NewSaveMaterial (VSMaterial * pMaterial, const TCHAR
* PathName) ;

INE A s S R B T

static VSStaticMeshNode * NewlLoadStaticMesh (const TCHAR
*pFileName) ;
static bool NewSaveStaticMesh (VSStaticMeshNode *



pStaticMeshNode,
const TCHAR * PathName) :

JINFANAE Aok B RS AT BR800 R

static VSSkeletonMeshNode * NewlLoadSkeletonMesh(const TCHAR *
pFileName) :
static bool NewSaveSkeletonMeshNode (VSSkeletonMeshNode
pSkeletonMesh,

const TCHAR * PathName) ;

IREAAEAE S B RN T .

static bool NewSaveAction(VSAnim * pAnim, const TCHAR *
PathName) ;
static VSAnim * NewLoadAction(const TCHAR * pFileName) ;
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static VSTexAllStateR * LoadASYN2DTexture (const TCHAR #*
pFileName, bool IsAsyn,

VSSamplerStatePtr pSamplerState = NULL, bool bSRGB = false) :
static VSTexAllStateR * LoadASYN2DTextureCompress (const TCHAR
*pFileName,

bool IsAsyn, VSSamplerStatePtr pSamplerState = NULL,

unsigned int uiCompressType = 0, bool bIsNormal = false, bool
bSRGB = false) ;
static VSTexAllStateR * LoadASYNTexture (const TCHAR
pFileName, bool IsAsyn) ;
static VSMaterialR * LoadASYNMaterial (const TCHAR
pFileName, bool IsAsyn) ;
static VSStaticMeshNodeR * LoadASYNStaticMesh(const TCHAR



pFileName, bool IsAsyn) ;
static VSSkeletonMeshNodeR * LoadASYNSkeletonMesh (const TCHAR
*pFileName,

bool TIsAsyn):
static VSAnimR * LoadASYNAction (const TCHAR * pFileName, bool
IsAsyn) :
static VSResourceProxyBase * LoadResource(const TCHAR *
pFileName, bool IsAsyn) ;
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template <class T>
static VSTexAllState * CreatelDTexture (unsigned int
uiWidth, unsigned int uiFormatType,

unsigned int uiMipLevel, T * pBuffer) ;
template <class T>
static VSTexAllState * CreateCubTexture (unsigned int
uiWidth, unsigned int uiFormatType,

unsigned int uiMipLevel, T * pBuffer) ;

template <class T>
static VSTexAllState * Create3DTexture (unsigned int uiWidth,
unsigned int uiHeight, unsigned int uilength, unsigned int
uiFormatType,
unsigned int uiMipLevel, T * pBuffer) ;
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unsigned int VSMATH API CRC32Compute ( const void * pData,
unsigned int uiDataSize )

7L A H, VSName 2K it /& 7 75 & R R 2K,
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class VSGRAPHIC API VSName : public VSReference, public
VSMemOb ject

{
explicit VSName (const TCHAR * pChar, unsigned int uilD);

explicit VSName (const VSString & String, unsigned int



uilD) ;
unsigned int m uilD;
VSString m String;

VSResourceManager: :CreateName p§ 20 H 3k 6] &
VSName, ‘B> HR¥EpChar P 25 A B G A K 4 W /& 15 A7 7E
X ANVSName o GHRAFAERIR Bl A5 0], A — A H R
VSName . A8 FH AR &8 %V —FF, H P ik HE4EH
VSName, i@t B HIVSUsedName 21 4E T VSName i
FIX PR B 7455 5

class VSGRAPHIC API VSUsedName : public VSMemObject , public
VSCustomArchiveOb ject
{

/*explicit */VSUsedName (const TCHAR * pChar) ;

/*explicit */VSUsedName (const VSString & String);

/) BEEARAERT

void operator =(const VSString &String) :

void operator =(const TCHAR * pChar) ;

void operator =(const VSUsedName & Name) ;

VSGRAPHIC API friend bool operator > (const VSUsedName
&Namel,

const VSUsedName &Name2) ;

VSGRAPHIC API friend bool operator <(const VSUsedName

&Namel,
const VSUsedName &Name2) :

/| B EAERT

VSGRAPHIC API friend bool operator ==(const VSUsedName
&Namel,

const VSUsedName &Name2) :

// IR =P ERF

VSGRAPHIC API friend bool operator !=(const VSUsedName
&Namel,

const VSUsedName &Name2) :

[/ B AT



VSGRAPHIC API friend bool operator ==(const VSUsedName
&Name,
const VSString & String);
/) B =R ERF
VSGRAPHIC API friend bool operator !=(const VSUsedName
&Name,
const VSString & String);
/[ B ==Y
VSGRAPHIC API friend bool operator ==(const VSUsedName
&Name,
const TCHAR * pChar) ;
/ /B =HRE T
VSGRAPHIC API friend bool operator !=(const VSUsedName
&Name,
const TCHAR * pChar) ;
virtual void Archive (VSStream & Stream) ;
virtual void CopyFrom(VSCustomArchiveObject *,
VSMap<VSObject *, VSObject*>& CloneMap) ;
protected:
VSNamePtr m pName;
.

CUSTOMTYPE MARCO (VSUsedName)

VSUsedName 28 =& 5] Z F Mg — 48 7K
VSCustomArchiveObject K S HL FZ AIAL ThEBE W), & )G
CUSTOMTYPE MARCO (VSUsedName) 3K & X E#A& KA, DA
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VSUsedName: : VSUsedName (const TCHAR * pChar)

{
m pName = NULL;



m_pName = VSResourceManager: :CreateName (pChar) ;

}
VSUsedName: : VSUsedName (const VSString & String)

{
m pName = NULL;
m pName = VSResourceManager::CreateName (String) ;

j

void VSUsedName: :operator =(const VSString &String)

{
m pName = NULL;
m pName = VSResourceManager: :CreateName (String) ;

}
void VSUsedName: :operator =(const TCHAR *pChar)

{
m pName = NULL;
m pName = VSResourceManager: :CreateName (pChar) ;

J

void VSUsedName: :operator =(const VSUsedName & Name)

{

m pName = Name.m pName;

J

HIWTHH L8R 5 7, w] L A W B Y
m pName & #3fH5%, WA] PLAIWm pName—> GetID() & &
FHEE .

bool operator ==(const VSUsedName &Namel, const VSUsedName
&Name2)

{

if (!Namel.m pName && !Name2.m pName)

{
}
else if (!Namel.m pName || !Name2.m pName)

{
J

return 1;

return O;



return Namel.m pName—>GetID() == Name2.m pName—>GetID() ;
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ms_cPrezBeUsedBone = T (”PrezBeUsedBone”) ;

ms cMaterialVertexFormat = T("MaterialVertexFormat”) ;
ms_cLightFunKey= T ("LightFunKey”) ;

ms cMateriallLightKey = T("MaterialLightKey”);

ms cMaterialVertex = T("MaterialVertex”) ;
ms_cNormalDepthVertex = T(”NormalDepthVertex”);

ms cCubShadowVertex = T(”CubShadowVertex”) :
ms_cVolumeShadowVertex = T (”VolumeShadowVertex”) ;

ms cVolumeVertexFormat = T("VolumeVertexFormat”) :
ms_cShadowVertex = T(”ShadowVertex”) ;

9.3.4 W HEIRE
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VSResourceArrayControl & #, FVSResourceSet & #
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static VSResourceSet<unsigned int, VSVertexFormatPtr> &
GetVertexFormatSet ()

{



static VSResourceSet<unsigned int, VSVertexFormatPtr>
s VertexFormatSet;

return s VertexFormatSet;
}

static VSResourceSet<unsigned int , VSNamePtr> & GetNameSet ()
{
static VSResourceSet<unsigned int , VSNamePtr> s NameSet;
return s NameSet;
}
static VSResourceSet<unsigned int , VSBlendStatePtr>
&GetBlendStateSet ()
{
static VSResourceSet<unsigned int , VSBlendStatePtr>
s BlendStateSet;
return s BlendStateSet;
}

static VSResourceSet<unsigned int, VSDepthStencilStatePtr> &\
GetDepthStencilStateSet ()
{

static VSResourceSet<unsigned int , VSDepthStencilStatePtr>
s DepthStencilStateSet;
return s DepthStencilStateSet;
}
static VSResourceSet<unsigned int, VSRasterizerStatePtr>
&GetRasterizerStateSet ()
{
static VSResourceSet<unsigned int, VSRasterizerStatePtr>
s RasterizerStateSet;
return s RasterizerStateSet;
}

static VSResourceSet<unsigned int, VSSamplerStatePtr>
&GetSamplerStateSet ()
{
static VSResourceSet<unsigned int, VSSamplerStatePtr>
s SamplerStateSet;

return s SamplerStateSet;
}
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#tdefine GET INNER RESOURCE SET (ResourceName) \

static VSResourceSet<unsigned int, VSHH#ResourceName##Ptr>
&\

Get##tResourceName##Set () \

{\

static VSResourceSet<unsigned int,
VSH#ResourceName##Ptr> \

s #HResourceName##Set; \

return s ##ResourceName##tSet; \

i

GET INNER RESOURCE SET (VertexFormat) ;

GET INNER RESOURCE SET (Name) ;

GET INNER RESOURCE SET (BlendState) ;

GET INNER RESOURCE SET (DepthStencilState)
GET INNER RESOURCE SET (RasterizerState) :
GET INNER RESOURCE SET (SamplerState) ;

7 B 2 B & VSVertexFormat « VSName
VSBlendState N VSDepthStencil N
VSRasterizerState. VSSamplerStateH] K%L,

static VSVertexFormat *LoadVertexFormat (VSVertexBuffer
pVertexBuffer,
VSArray<VSVertexFormat: : VERTEXFORMAT TYPE> s*pFormatArray =
NULL) ;
static VSName * CreateName (const TCHAR * pChar) ;
static VSName * CreateName (const VSString & String) ;
static VSBlendState * CreateBlendState(const VSBlendDesc &
BlendDesc) :
static VSDepthStencilState * CreateDepthStencilState (
const VSDepthStencilDesc & DepthStencilDesc) ;
static VSRasterizerState * CreateRasterizerState(
const VSRasterizerDesc &RasterizerDesc)



static VSSamplerState * CreateSamplerState(const VSSamplerDesc
&SamplerDesc) ;

FHVSResourceArrayControl & H 1) F R & A = 2
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static VSResourceArrayControl<VSRenderTargetPtr>
&GetRenderTargetArray ()
{

static VSResourceArrayControl<VSRenderTargetPtr>
s RenderTargetArray;

return s RenderTargetArray;
}

static VSResourceArrayControl<VSDepthStencilPtr>
&GetDepthStencilArray ()

{

static VSResourceArrayControl<VSDepthStencilPtr>
s RenderTargetArray;

return s RenderTargetArray;
}

G i 5 B il JE 3 = 81 5 1Y) VSRenderTarget Al
VSDepthStencil.



static VSRenderTarget * CreateRenderTarget (unsigned int
uiWidth,

unsigned int uiHeight, unsigned int uiFormatType, unsigned
int uiMulSample) ;
static VSRenderTarget * CreateRenderTarget (VSTexture *
pCreateBy,

unsigned int uiMulSample = 0, unsigned int uilevel = 0,

unsigned int uiFace = 0);
static VSDepthStencil * CreateDepthStencil (unsigned int
uiWidth,

unsigned int uiHeight, unsigned int uiMulSample, unsigned
int uiFormatType) ;
static void Release2DRenderTarget (VSRenderTarget *
pRenderTarget) ;
static void ReleaseCubRenderTarget (VSRenderTarget
RT[VSCubeTexture::F MAX]) :
static void ReleaseDepthStencil (VSDepthStencil *
pDepthStencil) ;

T =R R [ RenderTarget flDepthStencil .

static VSResourceArrayControl<VSRenderTargetPtr>
&GetRenderTargetBufferArray ()
{

static VSResourceArrayControl<VSRenderTargetPtr>
s RenderTargetBufferArray;

return s RenderTargetBufferArray;
}

static VSResourceArrayControl<VSDepthStencilPtr>
&GetDepthStencilBufferArray ()
{

static VSResourceArrayControl<VSDepthStencilPtr>
s DepthStencilBufferArray;

return s DepthStencilBufferArray;
}
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static VSRenderTarget * Get2DRenderTarget (unsigned int
uiWidth, unsigned int uiHeight,

unsigned int uiFormatType, unsigned int uiMulSample) :
static void Disable2DRenderTarget (VSRenderTarget
&pRenderTarget) ;
static void Disable2DRenderTarget (VSRenderTargetPtr
&pRenderTarget) ;
static bool GetCubRenderTarget (unsigned int uiWidth, unsigned
int uiFormatType,

unsigned int uiMulSample, VSRenderTarget *
OutRT[VSCubeTexture::F MAX]) ;
static void DisableCubRenderTarget (VSRenderTarget
RT[VSCubeTexture: :F MAX]) ;
static VSDepthStencil * GetDepthStencil (unsigned int
uiWidth, unsigned int uiHeight,

unsigned int uiFormatType, unsigned int uiMulSample) ;
static void DisableDepthStencil (VSDepthStencil *
&pDepthStencil) ;
static void DisableDepthStencil (VSDepthStencilPtr
&pDepthStencil) ;
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static VSShaderMap & GetMaterialShaderMap ()

{
static VSShaderMap

s MaterialShaderMap ( T ("MaterialShaderMap”)) ;
return s MaterialShaderMap;
}

static VSShaderMap & GetIndirectShaderMap ()

{
static VSShaderMap

s IndirectShaderMap ( T(”IndirectShaderMap”)) :
return s_IndirectShaderMap;

}

static VSShaderMap & GetNormalDepthShaderMap ()
{
static VSShaderMap
s NormalDepthShaderMap ( T (“NormalDepthShaderMap”)) ;
return s NormalDepthShaderMap;
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void VSResourceManager: : InitCacheShader (unsigned int
RenderTypeAPI)
{
ms CurRenderAPIType = RenderTypeAPI;
VSString RenderAPIPre =
VSResourceManager: :GetRenderTypeShaderPath (
ms_CurRenderAPIType) ;
VSStream LoadStream;
VSString FileName = ms ShaderPath + RenderAPIPre +
GetMaterialShaderMap (). m ShaderMapName;
FileName += T(”.”) +
VSResource: :GetFileSuffix (VSResource: :RT SHADER) ;
LoadStream. NewLoad (FileName. GetBuffer()) :
VSShaderMaplLoadSave * pShaderMapLoadSave =
(VSShaderMapl.oadSave *)

LoadStream. GetOb jectByRtti (VSShaderMaplLoadSave: :ms Type) ;
if (pShaderMapLoadSave)

{
GetMaterialShaderMap (). GetShaderMap () =
pShaderMapLoadSave—>m ShaderMap;
VSMAC DELETE (pShaderMapLoadSave) ;
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class VSGRAPHIC API VSCamera : public VSNodeComponent
{

VSREAL m RotX;

VSREAL m RotY;

VSREAL m RotZ;
VSArray<VSViewPort> m ViewPort;
VSMatrix3X3W m ViewMat;
VSMatrix3X3W m ProjMat;

VSREAL m Fov;

VSREAL m Aspect;

VSREAL m ZFar;

VSREAL m ZNear;

VSCameraH 0 5 N A -

class VSGRAPHIC API VSMeshComponent : public VSNodeComponent
{

b

VSMeshNodePtr m pNode;

VSMeshComponent [H] #2 & & W & , =& H
VSMeshNodePtr m pNodel45 7] .
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class VSGRAPHIC API VSWorld : public VSObject

{
static VSWorld * ms pWorld;

VSArray<VSSceneMapPtr> m SceneArray;



VSArray<VSActor 3> m ActorArray;
VSArray<VSMessage> m MessageArray;
VSSceneMap * CreateScene (const TCHAR * pName) ;
VSSceneMap * GetScene (const VSUsedName & Name) ;
VSActor * CreateActor (const TCHAR * ActorPath, VSSceneMap
* pSceneMap = NULL) ;
void DestroyActor (VSActor * pActor);
template<typename T»
VSActor *CreateActor (VSSceneMap * pSceneMap = NULL) ;
VSActor *GetActor (VSUsedName Name) :
void Update (double dAppTime) :
void AddMessage (const VSMessage & Message) :
b
VSWorld: :VSWorld ()
{
ms pWorld = this;
VSSceneMap * pSceneMap = VS NEW VSSceneMap ("Main”) ;
m SceneArray. AddElement (pSceneMap) ;

VSWorldZ& EL 3 i 5, "B R 41 57 6] 48 S22l b 5]
(VSSceneMap) , BBk, ZeseffkizHE (XM E
A o« EWEREFEIE—IE “Main” FIERIA
Hh R IE%E‘ZS)JM;MZIK, 1y e Ath SEAR 28 25 3 B 2
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class VSGRAPHIC API VSSceneMap : public VSObject
{

void AddActor (VSActor * pActor)

VSActor * GetActor (VSUsedName Name) ;

void DeleteActor (VSActor * pActor) ;

VSUsedName m Name;

VSScenePtr m pScene;

VSArray<VSActorPtr> m pActorArray;
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class VSGRAPHIC API VSActor : public VSObject
{
void SetWorldPos (const VSVector3 & Pos) :
void SetWorldScale(const VSVector3 &Scale) ;
void SetWorldRotate (const VSMatrix3X3 & Rotate);
void SetLocalPos (const VSVector3 & Pos) :
void SetLocalScale(const VSVector3 &Scale) ;
void SetLocalRotate (const VSMatrix3X3 & Rotate) ;
VSVector3 GetWorldPos () ;
VSVector3 GetWorldScale() ;
VSMatrix3X3 GetWorldRotate() ;
VSVector3 GetLocalPos() ;
VSVector3 GetLocalScale() :
VSMatrix3X3 GetLocalRotate() ;
virtual bool HandleMessage (VSMessage & Message) ;
virtual void Update (double dAppTime) ;

VSNodePtr m pNode;
VSActor * m pOwner;
VSUsedName m ActorName;
VSSceneMap * m pSceneMap;

VSActor *GetOwner () ;

virtual void AddChildActor (VSActor *pActor) :

virtual void DeleteChildActor (VSActor *pActor)

virtual VSActor * GetChildActor (unsigned int
uiActorIndex) ;

virtual void DeleteChildActor (unsigned int uiActorIndex) ;

template<typename T>

T * AddComponentNode () ;

template<typename T»

void GetComponentNode (VSArray<T*>& Node) ;



void DeleteComponentNode (VSNodeComponent * pComponent) ;
void ChangeComponentNodeParent (VSNodeComponent * pSource,
VSNode #*pParent = NULL) ;
virtual void CreateDefaultComponentNode () ;
VSArray<VSActor *> m ChildActor;
void AddActorNodeToNode (VSActor *pActor,
VSNodeComponent *pNode) ;

//ANEFERR T A
VSArray<VSNodeComponentPtr> m pNodeComponentArray;

DU R AR SR IR E L el il

void SetWorldPos (const VSVector3 & Pos) :

void SetWorldScale(const VSVector3 &Scale);

void SetWorldRotate (const VSMatrix3X3 & Rotate) ;
void SetLocalPos(const VSVector3 & Pos);

void SetLocalScale(const VSVector3 &Scale) ;

void SetLocalRotate (const VSMatrix3X3 & Rotate) ;
VSVector3 GetWorldPos () ;

VSVector3d GetWorldScale() ;

VSMatrix3X3 GetWorldRotate() ;

VSVector3 GetLocalPos() ;

VSVector3 GetLocalScale() :

VSMatrix3X3 GetLocalRotate() ;
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VSActor *GetOwner () ;

virtual void AddChildActor (VSActor *pActor)

virtual void DeleteChildActor (VSActor *pActor) :

virtual VSActor * GetChildActor (unsigned int uiActorIndex) ;
virtual void DeleteChildActor (unsigned int uiActorIndex) ;
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template<typename T>

T *AddComponentNode () ;

template<typename T>

void GetComponentNode (VSArray<T*>& Node) ;

void DeleteComponentNode (VSNodeComponent *pComponent) ;
void ChangeComponentNodeParent (VSNodeComponent *pSource,
VSNode *pParent = NULL) ;

X LB HR R P SR A R A

virtual void CreateDefaultComponentNode () ;

5| HEAE G g SEAA ) B 2 8 P IX N R B B XA
SEARHIm pNode o

void VSActor::CreateDefaultComponentNode ()

{

m pNode =
VSNodeComponent : : CreateComponent<VSNodeComponent> () ;

i

void VSCameraActor: :CreateDefaul tComponentNode ()

{

}
void VSSkeletonActor: :CreateDefaul tComponentNode ()

{

m pNode = VSNodeComponent: :CreateComponent<VSCamera> () ;

m pNode = VSNodeComponent: :CreateComponent
<VSSkeletonMeshComponent> () ;
}
void VSStaticActor::CreateDefaul tComponentNode ()
{
m pNode = VSNodeComponent: :CreateComponent
<VStaticMeshComponent> () ;
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struct VSMessage

{



VSUsedName Sender;//Ki%E¥# LR 44 F
VSUsedName Receiver;//$E SEARH) 44
unsigned int MessageType;//7H 22524
double DispatchTime;// IR & HIHS[E]
void *pData; / /B
unsigned int uiDataSize;
b
class VSGRAPHIC API VSWorld : public VSObject
{
void Update (double dAppTime) ;
void AddMessage (const VSMessage & Message) ;
b
void VSWorld: :Update (double dAppTime)
{
static double LastTime = dAppTime;
double DetTime = dAppTime — LastTime;
LastTime = dAppTime;
for (unsigned int i = 0 ; i < m ActorArray. GetNum()

{
J

while(i < m MessageArray. GetNum())

{

m ActorArray[i]->Update (dAppTime) ;

if (m MessageArraylil.DispatchTime <= 0.0)
{
VSActor *pActor =
GetActor (m MessageArray[i]. Receiver) ;
if (pActor)
{

;i)

pActor—>HandleMessage (m MessageArrayli]) ;

}

m MessageArray. Erase (i) ;

J

else

{

m MessageArray[i].DispatchTime —= DetTime;

i++:
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class VSGRAPHIC API VSActor : public VSObject
{

I
bool VSActor: :HandleMessage (VSMessage & Message)
{

virtual bool HandleMessage (VSMessage & Message) ;

if (m pFSM)
{

)

return true;

m pFSM—->HandleMessage (Message) ;
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class Black
{
Red *A:
Blue *B:
1.
J

class Red

{

1.
J

class Blue

{
Purple *C;
Pink *D;
b
class Purple

{
I
class Pink

{
b
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class VSGRAPHIC API VSWorld : public VSObject
{
VSSceneMap *CreateScene (const 7CHAR *pName) ;
VSActor *CreateActor (const TCHAR *ActorPath,
VSSceneMap *pSceneMap = NULL) ;
template<typename T>



VSActor *CreateActor (VSSceneMap *pSceneMap = NULL) ;

BEA g b B OFn sz AR, \] 4 ) B VSWorld B TH Y
CreateScene5CreateActor K2,

class VSGRAPHIC API VSActor : public VSObject
{

template<typename T>
T *AddComponentNode () ;
b
class VSGRAPHIC API VSNodeComponent : public VSNode

{
template<typename T>

static T *CreateComponent () ;

G) @ 4H 4 v F VSActor [ AddComponentNode A
VSNodeComponent f]CreateComponent PR 2, AN &
FAddComponentNode, [X A CreateComponent i) ZH 4
e SN IE| B 7 N

class VSGRAPHIC API VSObject:public VSReference , public
VSMemOb ject
{
static VSObject *GetInstance(const VSString& sRttiName) ;
static VSObject *GetlInstance (const VSRtti& Rtti);
template<typename T>
static T *GetInstance ()

{

}
static VSObject *GetNoGCInstance (const VSString& sRttiName) :

return (T *)GetInstance(T::ms Type);

1] FHVSOb ject]GetInstance PR ZT G 2 HAR T %,
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VSObject *VSObject::GetInstance(const VSString& sRttiName)
{

unsigned int i = ms ClassFactory.Find (sRttiName) ;
if (i == ms ClassFactory. GetNum())

return NULL;
VSObject *pObject = ms ClassFactoryl[i].Value() ;
VSResourceManager: : AddGCOb ject (pOb ject) :
return pObject;

}
VSObject *VSObject::GetInstance(const VSRtti& Rtti)

{
VSObject *pObject = (Rtti.m CreateFun) () ;
VSResourceManager : : AddGCOb ject (pObject) :
return pObject;

[FIRE, A — RN R 9%

class VSGRAPHIC API VSWorld : public VSObject
{

void DestroyActor (VSActor *pActor,
unsigned int uiObjectFlag =
VSObject::0F PendingKill) :
b
class VSGRAPHIC API VSActor : public VSObject
{

void DeleteComponentNode (VSNodeComponent *pComponent) ;
b
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VSWorld: : VSWorld ()

{ VSMAC_ASSERT (ms_pWorld == NULL);

ms pWorld = this;

VSSceneMap *pSceneMap = VS NEW VSSceneMap ("Main”) ;

m SceneArray. AddElement (pSceneMap) ;

VSResourceManager:: AddRootObject (this);

G%ms pWorld)fg, ZEHVEAMBEN RFIEKF .
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void VSWorld: :DestroyActor (VSActor *pActor)
{
pActor—>0nDestroy () ;
pActor—>SetFlag (OF PendingKill) ;

DeleteActor (pActor) ;
v
)
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void VSActor: :DeleteComponentNode (VSNodeComponent #*pComponent)

{

if (pComponent == m pNode)

{

}
VSNodeComponentPtr Temp = NULL;
for (unsigned int i = 0; i < m pNodeComponentArray. GetNum() ;

{

return;

i++)

if (m pNodeComponentArrayl[i] == pComponent)
{
Temp = pComponent;
m_pNodeComponentArray. Erase (i) ;
break:
}
}
if (Temp == NULL)
{

}

pComponent—>SetFlag (VSObject: :0F PendingKill) ;

pComponent—>0nDestroy () :

VSArray<VSSpatialPtr> ChildList = *pComponent—
>GetChildList () ;

pComponent—>DeleteAl1Child () ;

for (unsigned int i = 0; i < ChildList.GetNum() ;i++)

{

return;

VSNode *pNode =
DynamicCast<VSNode> (pComponent—>GetParent ()) ;
pNode—>AddChild(ChildList[i]);
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void DecreRef ()
{

VSLockedDecrement ((long *)&m iReference) ;
if (!m iReference)

{
if (IsHasFlag(OF GCObject))

{
SetFlag (OF PendingKill)

VS DELETE this;

BNk, ARG EY, ACER BN E R B
%, WMRIREOF PendingKil1 X RE LR, EEBI4IX
FIEE R (JBIAIOF_PendingKill X} R MFREF O E N
XFEXT G2 A AR T

— G, XNREBEERITCI R, frid AT,
for (unsigned int i = 0; i < VSObject::ms ObjectArray. GetNum() ;

i++)

{



VSObject *p = VSObject::ms ObjectArray[i];
VSMAC ASSERT (p != NULL) ;
if (p)
{
p—>ClearFlag (VSObject: :0OF REACH) ;
p—>SetFlag (VSObject: :0F UNREACH) ;
}

IRIE, MR R K

VSStream GCCollectStream;
GCCollectStream. SetStreamFlag (VSStream: :AT OBJECT COLLECT GC) ;

for (unsigned int i = 0; i < ms pRootObject.GetNum(); i++)
{

}

GCCollectStream. ArchiveAll (ms pRootObject[i]);

R, A P e

bool VSStream::ArchiveAll (VSObject * pObject)

if (!pObject)
{

J
{

return false;
if (m uiStreamFlag == AT OBJECT COLLECT GC)

if (RegisterReachableObject (pObject))

{
VSRtti &Rtti = pObject—>GetType () ;
for (unsigned int j = 0; j <

Rtti. GetPropertyNum(); j++)

{
VSProperty *pProperty = Rtti.GetProperty(j);
pProperty—>Archive (kthis, pObject)

}



M,

return true;
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template<{class T>
void Archive(T & To)

{

if (m uiStreamFlag == AT OBJECT COLLECT GC)

{

if (TIsVSPointerType<T>::Value)
{
VSObject *& Temp = *(VSObject**) (void *)&lo;
if (Temp—>IsHasFlag(VSObject::0OF PendingKill))
{
Temp = NULL;
return;

}
ArchiveAll (Temp) ;

}
else if (TIsVSSmartPointerType<T>::Value)

{
VSObjectPtr & Temp = *(VSObjectPtr*) (void *)&Io;
if (Temp—>IsHasFlag(VSObject::OF PendingKill))
{
Temp = NULL;
return;

}
ArchiveAll (Temp) ;

}
else if (TIsCustomType<T>::Value)

{
VSCustomArchiveObject *Temp =

(VSCustomArchiveObject*) (void *)&lo:



Temp—>Archive (kthis) ;

— B Rk 2], MR R IXARE RAT Igr i, e
A3k P AR AR I o

bool VSStream::RegisterReachableObject (VSObject *pObject)
{

if (pObject—>IsHasFlag(VSObject::OF REACH))

{

}

pObject—>SetFlag (VSObject: :OF REACH) ;
pObject—>ClearFlag (VSObject: :0F UNREACH) ;
return 1;

return false:

B B B3 RIS 51 2R vh 8 AR 12 AN BT 5 18] |1 6 52 ) &
BRI B, XX AT 7ECanGCOb ject HLTH] .

VSArray<VSObject *> CanGCObject;
for (unsigned int i = 0; i < ms pGCObject. GetNum() ;)
{
VSObject *p = ms pGCObject[i];
if (p—>IsHasFlag(VSObject::0F UNREACH))
{
CanGCOb ject. AddElement (p) :
ms pGCOb ject. Erase (i) ;

i++;



CanGCOb ject HHHIXT F ] LB 2 Al bL, [N
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VSStream GCStream;

GCStream. SetStreamFlag (VSStream: :AT CLEAR OBJECT PROPERTY GC) ;
for (unsigned int i = 0; i < CanGCObject.GetNum() ; i++)

{

}
bool VSStream::ArchiveAll (VSObject * pObject)

{

GCStream. ArchiveAll (CanGCObject[i]) ;

if (!pObject)
{

)
if (m uiStreamFlag == AT CLEAR OBJECT PROPERTY_ GC)

{

return false:

VSRtti &Rtti = pObject—>GetType() :
for (unsigned int j = 0; j < Rtti.GetPropertyNum() ;

{

i)

VSProperty *pProperty = Rtti.GetProperty(j);
pProperty—>Archive (*this, pObject);
}
}

return true;

n] LUE BRI sea 3, RogiE i 1 pobject [
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template<class T>

void Archive(T & To)

{
if (m uiStreamFlag == AT CLEAR OBJECT PROPERTY GC)
{



if (TIsVSPointerType<T>::Value)

{
/Wi i
VSObject *& Temp = *(VSObject**) (void *)&lo;
Temp = NULL;

else if (TIsVSSmartPointerType<T>::Value)

VSObjectPtr & Temp = *(VSObjectPtr*) (void *)&Ilo;
VSObject *LocalTemp = Temp;

/ /Wi &

Temp = NULL;

/[ IERANKS G 2 B ] LA 1] Y

if (LocalTemp—>IsHasFlag(VSObject::0F REACH))

{

J

LocalTemp—>ClearFlag (VSObject::0OF PendingKill) ;

else if (TIsCustomType<T>::Value)

VSCustomArchiveObject *Temp =
(VSCustomArchiveObject*) (void *)&lo;
Temp—>Archive (kthis) ;

AR IR
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class XiaoMing : public VSObject

{
DECLARE RTTI



class XiaoHong *m OlderSister;
class PitterPtr m Friend;

I
DECLARE Ptr (XiaoMing)
VSTYPE MARCO (XiaoMing)
class XiaoHong : public VSObject
{

DECLARE RTTI

XiaoMing *m YoungerBrother;
I
DECLARE Ptr (XiaoHong)
VSTYPE MARCO (XiaoHong)
class MrWang : public VSObject
{

DECLARE RTTI

XiaoMing *m Son;

XiaoHong *m Daughter:;
I
DECLARE Ptr (MrWang)
VSTYPE MARCO (MrWang)
class Pitter : public VSObject
{

DECLARE RTTI

XiaoMingPtr m Friend;

Pig *m PetPig;

DuckPtr m PetDuck;
I
DECLARE Ptr (Pitter)
VSTYPE MARCO (Pitter)
class Pig : public VSObject
{

I

DECLARE Ptr (Pig)

VSTYPE MARCO (Pig)

class Duck : public VSObject

{
I

DECLARE RTTI

DECLARE _RTTI



DECLARE Ptr (Duck)
VSTYPE MARCO (Duck)

B AR B A IX 6N RN M6 &, A
RS ER, FFHVSWorld: :CreateActor @)@ IiX 64Xt & K] it
{5, HIFRX6 NN R hng] 1 5 3% Bk s 5% BL R

MrWang *t MrWang = VSWorld::CreateActor{MrWang> () ;
XiaoHong *t XiaoHong = VSWorld::CreateActor<XiaoHong> () :
XiaoMing *t XiaoMing = VSWorld::CreateActor<XiaoMing> () ;
Pitter *t Pitter = VSWorld::CreateActor<Pitter>() ;

Duck *t Duck = VSWorld::CreateActor<{Duck> () :

Pig *t Pig = VSWorld::CreateActor<Pig>():

IRIE L EANT IR AR, Ak 10. 657

t XiaoMing—>m OlderSister = t XiaoHong;

t XiaoHong—>m YoungerBrother = t XiaoMing;
t MrWang—>m Son = t XiaoMing;

t MrWang—>m Daughter = t XiaoHong;

t Pitter—>m Friend = t XiaoMing;

t XiaoMing—>m Friend = t Pitter;

t Pitter—>m PetDuck = t Duck;

t Pitter—>m PetPig = t Pig;

ms World->m Man = t MrWang;
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REGISTER PROPERTY (m pSkeleton, Skeleton, VSProperty: :F SAVE LOAD CLO
NE| VSProperty::F REFLECT NAME|VSProperty::F NO USE GC)
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struct AutoPropertyCreator
{
VSProperty *CreateProperty (const VSUsedName & Name, VSRtti &
Owner,
unsigned int Offset, unsigned int uiFlag)
{
if (!(TIsVSPointerType<T>::Value ||
TIsVSSmartPointerType<T>: :Value ||
TIsCustomType<T>::Value || TIsVSType<T>::Value))
{

}
return VS NEW VSValueProperty<T> (Owner,
Name, Offset, uiFlag) ;
}
b

uiFlag |= VSProperty::F NO USE GC:

A IR S SRR A J& T AR i Al BE I A —FF, A LA
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BEGIN ADD PROPERTY (VSTerrainActor, VSActor)
ADD_PROPERTY_FLAG (pNode, VSProperty: :F NO_USE GC)
END_ADD_PROPERTY
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class VSGCTask : public VSMemObject
{
VSGCTask (VSArray<VSObject *>& CanGCObject,
unsigned int CanGCNum = 50)
{

m CanGCNum = CanGCNum;
m CanGCOb ject = CanGCObject;
CurClearIndex = 0;
CurDeletelndex = 0;
GCStream. SetStreamFlag (
VSStream: :AT CLEAR OBJECT PROPERTY GC) ;
m pNextTask = NULL;
}
/ /BEMITE B CanGCNum/NVSOb jec t i G N FIERE, AbBESEER S, REmivke
X CanGCNum/>VSOb jec t X %
void Run()
{
if (CurClearIndex >= m CanGCObject.GetNum())
{
/ /BT CanGCNum MVSOb jec t Kf 4
unsigned int MaxDeletelndex = CurDeletelndex +
m CanGCNum;
for (; CurDeletelndex < MaxDeletelndex &&
CurDeletelndex <
m_CanGCObject. GetNum() ;CurDeleteIndex++)
{



VSMAC DELETE (m CanGCOb ject[CurDeletelIndex]) ;

}
else
{
/ /Wi T HE A B IBURIVSOb jec t i S HHR 4%
unsigned int MaxClearIndex = CurClearIndex +
m CanGCNum;
for (; CurClearIndex < MaxClearIndex &&
CurClearIndex < m CanGCObject. GetNum() ;
CurClearIndex++)

{

GCStream. ArchiveAll (m CanGCObject[CurClearIndex]) ;
}
}
}
VSGCTask *m pNextTask;
/AR

bool IsEnd()
{

}
VSArray<VSObject *> m CanGCObject;

unsigned int m_CanGCNum;
unsigned int CurClearIndex;
unsigned int CurDeletelndex;
VSStream GCStream;

return CurDeleteIndex >= m CanGCObject. GetNum() ;

I
/ /B INASITEERE TRURIVSOb jec t i B
void VSResourceManager: :AddCanGCOb ject (VSArray<VSObject *>&
CanGCOb ject)
{
if (!ms pCurGCTask)
{
ms_pCurGCTask = VS NEW VSGCTask (CanGCOb ject) ;
ms_ pEndGCTask = ms pCurGCTask:;

else



ms pEndGCTask—>m pNextTask = VS NEW

VSGCTask (CanGCOb ject) ;
ms pEndGCTask = ms pEndGCTask—>m pNextTask;
}
}

[/ IBATEEMIRFETIVSOb jec t A B
void VSResourceManager: :RunGCTask ()

{
if (ms pCurGCTask)

{
ms_pCurGCTask—>Run () ;

if (ms pCurGCTask—>IsEnd())

{
VSGCTask *Temp = ms pCurGCTask;

ms pCurGCTask = ms pCurGCTask—>m pNextTask;
VSMAC DELETE (Temp) ;

U R xRS AR A B e B, ) 4 B AR TS

void VSResourceManager: :RunA11GCTask ()

{
while (!ms pCurGCTask)

{

}
J

RunGCTask () :

5 S5 B 2B 1R AR T s 3% RIS LA . e o A B
[FIVSOb ject ¥ G [A] Al REAFE B B 24 0 &, H B BT
H AL BRI AN, AR Gt R AT E SR B A X F R &

const VSObject *VSStream::GetObjectByRtti (const VSRtti &Rtti)
{

/ /A5 B BB F8 £ X0 B

VSObject *pObject = NULL;



for (unsigned int i = 0 ; i < m pVObjectArray. GetNum() ; i++)
{
if ((m pVObjectArrayli]l—>GetType()). IsSameType (Rtti))
{
pObject = m pVObjectArrayli];
break;
}
}
for (unsigned int i = 0 ; i < m pVObjectArray.GetNum() ; i++)
{
if ((m pVObjectArray[i]—>GetType()). IsDerived (Rtti))
{
pObject = m pVObjectArrayli];
break;
}

}
if (pObject)

{
//CApOb ject AHRXT Gkt AT B 3 [
for (unsigned int i = 0; i < m pVObjectArray. GetNum() ;

{

i++)

VSObject *p = m pVObjectArrayli];
VSMAC ASSERT (p != NULL) :
if (p)
{
p—>ClearFlag (VSObject: :OF REACH) ;
p—>SetFlag (VSObject: :0OF UNREACH) ;
}
}
//EA T ) X B
VSStream GCCollectStream;
GCCollectStream. SetStreamFlag (
VSStream: :AT OBJECT COLLECT GC) ;
GCCollectStream. ArchiveAll (pObject) ;
VSArray<VSObject *> CanGCObject;
for (unsigned int i = 0; i < m pVObjectArray. GetNum() ;)
{
VSObject *p = m pVObjectArray[i];
if (p—>IsHasFlag (VSObject::OF UNREACH))



—

CanGCOb ject. AddElement (p) ;
m_pVOb jectArray. Erase (1) ;

}

else

{

}
}
ey iz EE Nl LaE
VSResourceManager: : AddCanGCOb ject (CanGCOb ject) ;

it+;

}
return pObject;
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static VSProxyResourceSet<VSUsedName , VSTexAllStateRPtr> &
GetASYNTextureSet ()
{

static VSProxyResourceSet<VSUsedName , VSTexAllStateRPtr>
s _ASYNTextureSet;
return s ASYNTextureSet;

NS BE 5 )RR AU

VSTexAllStateR *VSResourceManager: :LoadASYN2DTexture (
const TCHAR *pFileName, bool IsAsyn,
VSSamplerStatePtr pSamplerState, bool bSRGB)

if (!pFileName)
{

}

/ /TR SRR AT 44

VSFileName FileName = pFileName;
VSString Extension;

VSUsedName ResourceName;

if (FileName. GetExtension (Extension))

{

return NULL;

if (Extension != VSImage::ms ImageFormat[VSImage::IF BMP]
&&

Extension !=
VSImage: :ms ImageFormat[VSImage::IF TGA])
{

J

else

{

return NULL;

ResourceName = FileName:
FileName = ms TexturePath + FileName;

else

return NULL;



}
/ | R
ms TextureCri. Lock() ;
VSTexAllStateRPtr pTexAllState = NULL;
/ /A Wit D P % 905 A 15 A7 AE
pTexAllState = (VSTexAllStateR
*) VSResourceManager: : GetASYNTextureSet ().
CheckIsHaveTheResource (ResourceName) :
if (pTexAllState)
{
ms_TextureCri.Unlock() ;
return pTexAllState;

}

[/ BEAAEAE, NI —ANH

pTexAllState = VS NEW VSTexAllStateR();

/) E IR

pTexAl1State—>SetResourceName (ResourceName) ;

/ /IR B B2 P A

VSResourceManager: :GetASYNTextureSet (). AddResource (
ResourceName, pTexAl1State) ;

/ /WSS 2P gL
if (IsAsyn)
{
VSMAC ASSERT (VSASYNLoadManager : :ms_pASYNLoadManager) :

/ /o LB AP I Ek s B
VSASYNLoadManager: :ms pASYNLoadManager—>AddTextureload (

pTexAl1State, FileName, false, pSamplerState, false, 0, false, bSRGB) ;
}

else

{

/ /A
VSTexAllState *pTex =

Load2DTexture (FileName. GetBuffer (), pSamplerState, bSRGB) ;
if (pTex)

{
/ /BN ) LS B
pTexAllState—>SetNewResource (pTex) ;
/ / INE 56 R



pTexAllState—>Loaded() ;
}

else

{
}

VSMAC ASSERT (0) :

J

ms_TextureCri.Unlock() ;

return pTexAllState;

KB 5 T VR DR, B0 IR R B RnE S A
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Load2Dtexture CHOZEKNGEDD

VSTexAl1State *VSResourceManager: :Load2DTexture (const TCHAR
*pFileName,

{

VSSamplerStatePtr pSamplerState, bool bSRGB)

if (!pFileName)
{

}

VSFileName FileName = pFileName:
VSString Extension;

if (!FileName.GetExtension (Extension))

{

}

/ /AR AR SO Y b 7

VSTexAllState *pTexAllState = NULL;

VSImage *pImage = NULL;

if (Extension == VSImage::ms ImageFormat[VSImage::IF BMPJ)
{

}
else if (Extension == VSImage::ms ImageFormat[VSImage::IF TGA])

{

return NULL;

return NULL;

plmage = VS NEW VSBMPImage () ;



pImage = VS NEW VSTGAImage () ;
}

else

{

}
/ /N EAE
if (!pImage—>Load (FileName. GetBuffer()))

{

return NULL;

VSMAC DELETE (pImage) ;

return NULL;
}
unsigned int uiWidth = pImage—>GetWidth() ;
unsigned int uileight = pImage—>GetHeight () ;
if (luiWidth || !uiHeight)
{

VSMAC DELETE (pImage) ;

return NULL;
}
// e e 2 IR T
if (!IsTwoPower (uiWidth) || !IsTwoPower (uiHeight))
{

VSMAC DELETE (pImage) ;

return NULL;
}
VS2DTexture *pTexture = NULL;
bool bIsHasAlpha = true;//(pImage->GetBPP() == 32);
/ /B S
pTexture = VS NEW VS2DTexture (uiWidth, uiHeight,

bIsHasAlpha ? VSRenderer::SFT A8S8R8GS8BS :
VSRenderer: :SFT R8G8BS, 0, 1) ;

if (!pTexture)
{

VSMAC DELETE (pImage) ;

return NULL;
}
/ /Bt N A7 75 ]
pTexture—>CreateRAMData () ;
=Kk e

for (unsigned int cy = 0; cy < uileight; cy++)



for (unsigned int cx = 0; cx < uiWidth; cx++)

{

unsigned uilndex = cy *uiWidth + cx;

unsigned char *pBuffer = pTexture-
>GetBuffer (0, uiIndex) ;

const unsigned char *plmageBuffer
>GetPixel (cx, cy) ;

if (pImage—>GetBPP() == 8)

{

plmage—

pBuffer[0] = pImageBuffer[0];
pBuffer[1] = pImageBuffer[0];
pBuffer[2] = pImageBuffer[0];
pBuffer[3] = 255;

}
else if (pImage—>GetBPP() == 24)
{

pBuffer[0] = pImageBuffer[0];
pBuffer[1] = pImageBuffer[1];
pBuffer[2] = pImageBuffer[2];
pBuffer[3] = 255;
}
else if (pImage—>GetBPP() == 32)
{
pBuffer[0] = pImageBuffer[0];
pBuffer[1] = pImageBuffer[1];
pBuffer[2] = pImageBuffer[2];
pBuffer[3] = pIlmageBuffer[3];
}
} // for
} // for
//THEMip

unsigned char *plast = pTexture—>GetBuffer (0) ;
for (unsigned int i = 1 ; i < pTexture—>GetMipLevel () ; i++)

{

unsigned char *pNow = pTexture—>GetBuffer (i) :
if (1VSResourceManager: : GetNextMipData (pLast,
pTexture—>GetWidth(i — 1), pTexture—
>GetHeight (i — 1), pNow,
pTexture—>GetChannelPerPixel ()))



—

VSMAC DELETE (pTexture) ;
VSMAC DELETE (pImage) ;
return NULL;

J

plLast = pTexture—>GetBuffer (i) ;

}
if (pImage)
{

}

/RERIER

pTexAllState = VS NEW VSTexAllState (pTexture) ;
if (pSamplerState)

{

}
pTexAl1State—>SetSRGBEable (bSRGB) ;

return pTexAllState;

VSMAC DELETE (pImage) ;

pTexAl1State—>SetSamplerState (pSamplerState) ;
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template<class KEY, class VALUE>
void VSProxyResourceSet<KEY, VALUE>: :GCResource ()
{
unsigned int i = 0;
while(i < m Resource.GetNum())
{
const MapElement<KEY, VALUE> & Resource = m Resourceli];
if (Resource. Value—>IsEndableGC() && Resource. Value—
>IsLoaded ()

{

&& Resource. Value—>GetRef () == 1)



m TimeCount[i]++;
if (m TimeCount[i] > m uiGCMaxTimeCount)
{

m Resource. Erase (i) ;

m TimeCount. Erase (i) ;

}

else

{
J

it+;

J

else

{
m TimeCount[i] = 0;
1t+;

FERE RO YA QR 1) Ik 2 3 Y B YR QI (0 A 4y e 4
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template<class T>
VSResourceProxy<T>: :VSResourceProxy ()

{
m bIsLoaded = false;
m pPreResource = (T *)T::GetDeflaut () ;
m pResource = NULL;

J

template<class T>
VSResourceProxy<T>:: VSResourceProxy ()

{

m pPreResource = NULL;
m pResource = NULL;

J
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virtual void AddChildActor (VSActor *pActor) :

virtual void DeleteChildActor (VSActor *pActor)

virtual VSActor *GetChildActor (unsigned int uiActorIndex) ;
virtual void DeleteChildActor (unsigned int uiActorIndex) ;
void AddActorNodeToNode (VSActor *pActor, VSNodeComponent
*pNode) ;
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void VSActor: :SetWorldPos (const VSVector3 & Pos)
{

}
void VSActor::SetWorldScale(const VSVector3 &Scale)

{

}
void VSActor: :SetWorldRotate (const VSMatrix3X3 & Rotate)

{

}
void VSActor::SetLocalPos (const VSVector3 & Pos)

{

}
void VSActor: :SetlLocalScale(const VSVector3 &Scale)

{

}
void VSActor::SetLocalRotate (const VSMatrix3X3 & Rotate)

{

}
VSVector3 VSActor: :GetWorldPos ()

{

}
VSVector3 VSActor: :GetWorldScale ()

{

}
VSMatrix3X3 VSActor: :GetWorldRotate ()

{

}
VSVector3 VSActor: :GetLocalPos ()

m pNode—>SetWorldTranslate (Pos) ;

m_pNode—>SetWorldScale (Scale) ;

m pNode—>SetWorldRotate (Rotate) ;

m pNode—>SetLocalTranslate (Pos) ;

m pNode—>SetLocalScale (Scale) ;

m pNode—>SetLocalRotate (Rotate) ;

return m pNode—>GetWorldTranslate () ;

return m pNode—>GetWorldScale() :

return m pNode—>GetWorldRotate () ;



{

j

VSVector3 VSActor: :GetLocalScale ()

{
1

return m pNode—>GetLocalTranslate() ;

return m pNode—>GetLocalScale() ;

}
VSMatrix3X3 VSActor: :GetLocalRotate ()

{
J

return m pNode—>GetLocalRotate () ;
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class VSGRAPHIC API VSTransform
{
VSMatrix3X3W m mCombine;
VSMatrix3X3W m mCombinelnverse;
void Combine () ;
VSVector3 m fScale;
VSMatrix3X3 m mRotate;
VSVector3 m vTranslate;
bool m bIsCombine;
bool m bIsHavelnverse;
inline const VSMatrix3X3W & GetCombine () :
inline const VSMatrix3X3W & GetCombinelnverse() ;
inline const VSVector3& GetScale()const:
inline const VSVector3 & GetTranslate()const;
inline const VSMatrix3X3 & GetRotate () const;
inline void GetDir (VSVector3 &Dir, VSVector3 &Up, VSVector3
& Right)const;
inline void SetScale(const VSVector3& fScale);
inline void SetTranslate(const VSVector3& Translate) :
inline void SetRotate (const VSMatrix3X3 & Rotate):
void SetMatrix(const VSMatrix3X3W & VSMat) :

VSVector3 m fScale. VSMatrix3X3 m mRotatefl
VSVector3 m vTranslate’y =73 Al & 46 i IedL A1-F
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e inline const VSVector3& GetScale()const

e inline const VSVector3 &
GetTranslate () const

e inline const VSMatrix3X3 &
GetRotate () const

e inline void SetScale(const VSVector3&
fScale)

e inline void SetTranslate(const VSVector3&
Translate)

e inline void SetRotate(const VSMatrix3X3 &
Rotate)
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VSMatrix3X3W m mCombine;
void Combine () ;
bool m bIsCombine;
inline const VSMatrix3X3W & GetCombine () ;
void VSTransform::Combine ()
{
if (!m bIsCombine)
{
VSMatrix3X3 Mat;
Mat = VSMatrix3X3(m mRotate. 00 *m fScale. x,
m mRotate. 01 *m fScale. x,
m mRotate. 02 *m fScale. x,
m mRotate. 10 *m fScale.y,
m mRotate. 11 *m fScale.y,
m mRotate. 12 *m fScale.y,
m mRotate. 20 *m fScale. z,
m mRotate. 21 *m fScale. z,
m mRotate. 22 *m fScale. z) ;
m mCombine. Add3X3 (Mat) ;
m mCombine. AddTranslate (m vIranslate) ;
m bIsCombine = 1;
}
}
inline const VSMatrix3X3W & VSTransform: :GetCombine ()
{
Combine () ;
return m mCombine;

6, m mCombinelnverses&m mCombine HJ ¥ 4H
[, THZGetCombinelnverse () BREHIAH ACHY ,

VSMatrix3X3W m mCombinelnverse;

bool m bIsHavelnverse;

inline const VSMatrix3X3W & GetCombinelnverse() ;

inline const VSMatrix3X3W & VSTransform::GetCombineInverse ()



Combine () ;
if (!m bIsHavelnverse)

{

m bIsHavelnverse = 1;
m mCombinelnverse. InverseOf (m mCombine) ;

J

return m mCombinelnverse;

i 1 void SetMatrix(const VSMatrix3X3W &
VSMat) T LAFE4 X 4% B i 40 i VSTrans form.

void VSTransform: :SetMatrix (const VSMatrix3X3W & VSMat)

{
VSMat. Get3X3 (m mRotate) ;

m vTranslate = VSMat. GetTranslation() ;
m mRotate. GetScaleAndRotated (m fScale) ;
m bIsCombine = 1;

m mCombine = VSMat;

m bIsHavelnverse = 0;
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inline void GetDir (VSVector3 &Dir, VSVector3 &Up, VSVector3 &
Right) const;
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enum / /75
{
TT POS,
TT DIR,
TT MAX
b
void ApplyForward (const VSVector3 & In, VSVector3 & Out,
unsigned int uiTransformType) ;
void ApplyInverse (const VSVector3d & In, VSVector3 & Out,
unsigned int uiTransformType) ;

ST ) JEPEAS— A, it LA 4077 1) [ I A 2
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enum //7ZZHARiC
{
TF SCALE = 1,
TF ROTATE = 2,
TF TRANSFORM = 4,
TF ALL = TF SCALE | TF TRANSFORM | TF ROTATE
I
void Product (const VSTransform & t1, const VSTransform
&t2, unsigned int TransformFlag = TF ALL);
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class VSMATH_API VSAABB3

{
1



static const VSVector3 m A[3]; / /3%

VSVector3 m Center; //HC B
VSREAL m fA[3]; / /34Tl R A
VSVector3 m Max; eI
VSVector3  m Min; / /5N R

/ /T8I B R A /s R4 i AABB

VSAABB3 (const VSVector3 & Max , const VSVector3 & Min) ;

/ /I IE ARy 1A 3N Sl ] 1) -1 P M) i85 AABB

VSAABB3 (const VSVector3 & Center, VSREAL fAO, VSREAL fAl,

VSREAL fA2) :

VSAABB3 (const VSVector3 & Center, VSREAL fA[3]) ;

/ /18I ARG M) i AABB

void CreateAABB(const VSVector3 * const pPointArray,
unsigned int uiPointNum) ;

/ /BN S

inline void Set(const VSVector3 & Max , const VSVector3

& Min) ;

inline void Set(const VSVector3 & Center, VSREAL

fAO, VSREAL fAI, VSREAL fA2) ;

inline void Set(const VSVector3 & Center, VSREAL fA[3]) :
WETR- IV O =

inline void GetfA(VSREAL fA[3])const;

inline const VSVector3 & GetCenter () const;

inline VSVector3 GetParameterPoint (VSREAL

fAABBParameter[3]) const:

inline VSVector3 GetParameterPoint (VSREAL

fAABBParametero0,

VSREAL fAABBParameterl, VSREAL fAABBParameter2)const;
inline const VSVector3 & GetMaxPoint () const;
inline const VSVector3 & GetMinPoint () const;
/ /15 2 AABBF) 6T~ THI
void GetPlane (VSPlane3 pPlanes[6])const;
/ /18- FAABBISAN M
void GetPoint (VSVector3 Point[8])const;
/ /15 B AABB) 6N E T
void GetRectangle (VSRectangle3 Rectangle[6])const;
/ /% EAABBN — 5, IR [FIAABBH 244



bool GetParameter (const VSVector3 &Point, VSREAL
fAABBParameter|[3]) const;

// A FEAR #: AABB
void Transform(const VSAABB3 &AABB,

const VSMatrix3X3W &m, bool bHasProject =
false) ;
/ /& FFPI~AABB
VSAABB3 MergeAABB (const VSAABB3 &AABB) const;
void GetQuadAABB (VSAABB3 AABB[4])const;
void GetOctAABB (VSAABB3 AABB[8])const;

* FEATARAR 2 R, AABBRJIG. BE. P47 T35%4k
A

static const VSVector3 m A[3]; // 34&Hh
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VSVector3 m Max; Ve o=
VSVector3 m Min; /BN R
VSAABB3 (const VSVector3 & Max , const VSVector3 & Min) ;
inline void Set(const VSVector3 & Max , const VSVector3 &
Min) ;

o e O AR

VSVector3 m Center; J/H R
VSREAL m fA[3]; / /3l ] [ 2K
=

VSAABB3 (const VSVector3 & Center, VSREAL fAO, VSREAL fA1l, VSREAL
fA2) ;

VSAABB3 (const VSVector3 & Center, VSREAL fA[3]) ;

inline void Set(const VSVector3 & Center, VSREAL fAO, VSREAL
fAl, VSREAL fA2):

inline void Set(const VSVector3 & Center, VSREAL fA[3]):
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inline void GetfA(VSREAL fA[3])const:

inline const VSVector3 & GetCenter () const:
inline const VSVector3 & GetMaxPoint () const;
inline const VSVector3 & GetMinPoint () const;

T2 HE T BESEL RIEBINER .

inline VSVector3 GetParameterPoint (VSREAL

fAABBParameter[3]) const;

inline VSVector3 GetParameterPoint (VSREAL fAABBParameterO,
VSREAL fAABBParameterl, VSREAL fAABBParameter2)const;

. NFZHE T, SR, RESHN
fH.

bool GetParameter (const VSVector3 &Point, VSREAL
fAABBParameter|[3]) const;

FRICZ A, A LA E AR
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h, HEREAR ST, M a i
P ) vk

void Transform(const VSAABB3 &AABB, const VSMatrix3X3W
&m, bool bHasProject = false);



(2) UL FEREH F & IEAABB. &uEE LA
AABB& FF J5 HJAABB.

VSAABB3 MergeAABB (const VSAABB3 &AABB) const;

(3) DL RRBAH T —/AABBYSE x B, z #h
T4 HIE x B v . 2z B R8E sy, X
ﬁ;zﬁ 43 T R A2 DY OB AN )\ SR M) i, i T 2
PHIE o

void GetQuadAABB (VSAABB3 AABB[4])const:
void GetOctAABB (VSAABB3 AABB[8])const;

BR A B R 3 AL R S, R R L AR
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class VSMATH API VSSphered
{

VSVector3 m Center; //H O

VSREAL m fRadius; e =

VSSphere3 (const VSVector3 & Center, VSREAL fRadius);
/ /AR R ST A [ B

void CreateSphere(const VSVector3d #*pPointArray, unsigned
int uiPointNum) ;

/ /5 BL IR BK

VSSphere3 MergeSpheres (const VSSphere3 &Sphere) const;

/ /R ARERAAR

void Transform(const VSSphere3 & Sphere, const
VSMatrix3X3W &Mat) ;

VSAABB3 GetAABB () const;

inline void Set(const VSVector3 & Center, VSREAL
fRadius) :
b
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class VSMATH_API VSOBB3
{

VSVector3  m A[3]; // 35k

VSVector3 m Center: // At g

VSREAL ~ m fA[3]; // 3R] ) R
//¥Ji&E0BB

VSOBB3 (const VSVector3 A[3], VSREAL fA[3], const
VSVector3d & Center) ;

VSOBB3 (const VSVector3 &AO, const VSVector3d &Al,

const VSVector3 &A2, VSREAL fAO, VSREAL
A1, VSREAL fA2,
const VSVector3 & Center) ;

/ /i3t fAE A M1 0BB

void CreateOBB(const VSVector3 * const
pPointArray, unsigned int uiPointNum) ;

/ /% 0BB

VSOBB3 MergeOBB (const VSOBB3 &OBB) const:

//HAS64 T TH

void GetPlane (VSPlane3 pPlanes[6])const;

//HAS8™

void GetPoint (VSVector3 Point[8])const;

/[ BUAS6 N

void GetRectangle (VSRectangle3 Rectanglel[6])const;

/ /R4S H R OBB T (1) AT Hidf [

void GetTransform(VSMatrix3X3W &m)const;

LN =% 2

bool GetParameter (const VSVector3 &Point,

VSREAL fOBBParameter[3])const;
// FA 45 7€ 1) OBB AN AR #4 f4: #4 3% OBB
void Transform(const VSOBB3 &OBB,
const VSMatrix3X3W &Mat) ;
VSAABB3 GetAABB () const;
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/ /18 FEE G FYIEAABB
void CreateAABB(const VSVector3 *const pPointArray, unsigned
int uiPointNum) ;
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/ /98T ER
void CreateSphere (const VSVector3 #*pPointArray, unsigned int
uiPointNum) ;




/ /83 AR A 1415 0BB
void CreateOBB(const VSVector3 *const pPointArray, unsigned
int uiPointNum) ;
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class VSGRAPHIC API VSSpatial :public VSObject
{
inline const VSAABB3 & GetWorl1dAABB()const;
bool m bInheritScale;
bool m bInheritRotate;
bool m bInheritTranslate;

virtual void UpdateTransform(double dAppTime) :// 5§ A%

DY

EE
virtual void UpdateAll (double dAppTime) :
inline const VSVector3 &GetLocalScale () const;
inline const VSVector3 & GetlocalTranslate()const:
inline const VSMatrix3X3 & GetLocalRotate()const:
inline void GetLocalDir (VSVector3 &Dir, VSVector3 &Up,
VSVector3 & Right)const;
inline const VSTransform & GetlLocalTransform() ;
virtual const VSVector3d &GetWorldScale() :
virtual const VSVector3 & GetWorldTranslate() ;
virtual const VSMatrix3X3 & GetWorldRotate () ;
virtual void GetWorldDir (VSVector3 &Dir, VSVector3 &Up,
VSVector3 & Right) ;
virtual const VSTransform & GetWorldTransform() ;
virtual void SetWorldScale (const VSVector3d & fScale);
virtual void SetWorldTranslate(const VSVector3&
Translate) :
virtual void SetWorldRotate(const VSMatrix3X3 & Rotate) ;
virtual void SetWorldTransform(const VSTransform &
LocalTransform) ;
virtual void SetWorldMat (const VSMatrix3X3W VSMat) :
virtual void SetLocalScale(const VSVector3d & fScale)
virtual void SetLocalTranslate(const VSVector3&
Translate) ;
virtual void SetlLocalRotate(const VSMatrix3X3 & Rotate):
virtual void SetLocalTransform(const VSTransform &
LocalTransform)
virtual void SetLocalMat (const VSMatrix3X3W VSMat) :
VSAABB3 m WorldBV;
virtual void UpdateWorldBound (double dAppTime) = O;



} .

virtual void UpdateNodeAll (double dAppTime) = 0;
VSTransform m World;

VSTransform m Local;

VSSpatial *m pParent:

bool m bIsChanged;

class VSGRAPHIC API VSNode : public VSSpatial

{

inline unsigned int GetNodeNum()const;

virtual unsigned int AddChild(VSSpatial *pChild) ;
virtual unsigned int DeleteChild(VSSpatial *pChild) ;
virtual bool DeleteChild(unsigned int i) ;

VSSpatial *GetChild(unsigned int i)const;

virtual void DeleteAl1Child() ;

inline VSArray<VSSpatialPtr> *GetChildList();

virtual void UpdateWorldBound (double dAppTime) :;//5#ritt:

FH &

} .

virtual void UpdateNodeAll (double dAppTime) :
VSArray<VSSpatialPtr>m pChild;

class VSGRAPHIC API VSGeometry : public VSSpatial

{

inline void SetLocalBV (const VSAABB3 & BV)
{

}
inline VSAABB3 GetLocalBV()const

{

}
VSAABB3 m LocalBV;
virtual void UpdateWorldBound (double dAppTime) ://5E #ritt:

m LocalBV = BV;

return m LocalBV;

FH &

b

virtual void UpdateNodeAll (double dAppTime) :
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void VSSpatial::UpdateAll (double dAppTime)
{

}
void VSNode: :UpdateNodeAll (double dAppTime)

{
/A EE R
UpdateTransform(dAppTime) ;

/BT
for (unsigned int i = 0; i < m pChild.GetNum(); i++)

{

UpdateNodeAll (dAppTime) ;

if (m pChild[i])
m pChild[i]->UpdateNodeAll (dAppTime) ;
}
// T RS
if (m bIsChanged)
{

}
m blsChanged = false;

UpdateWorldBound (dAppTime) ;

void VSGeometry: :UpdateNodeAll (double dAppTime)

// A B S
UpdateTransform (dAppTime) ;
/ /SRR &

if (m bIsChanged)

{

}
m blsChanged = false;

UpdateWorldBound (dAppTime) ;

o B S0 R AN 0 [ & SR e e B A R B T
EIFPEPE R



void VSSpatial::UpdateTransform(double dAppTime)

{
/ /T SRAFAE AT 1,
if (m pParent)
{
/ /A RACTHT A B A
if (!m pParent->m bIsStatic)
{
/IR AR B S
m blIsStatic = 0;
}
/ /A RATHT B AL BAR B R
if (m pParent—>m bIsChanged)
{
//IXANT AL B S B AR
m bIsChanged = true;
}
}
// o RA B AE B R
if (m bIsChanged)

{
/ /U RAFAE AT 1,
if (m pParent)
{
[/ BAIEGR, AL GRS R4 i Al
e
unsigned int TransFormFlag = ((unsigned
int)m bInheritScale) |
((unsigned
int)m bInheritRotate << 1) |
((unsigned
int)m bInheritTranslate << 2):
m World. Product (m Local, m pParent—>m World,
TransFormFlag) ;

j

else
m World = m Local;



}
}
void VSSpatial::SetLocalTranslate (const VSVector3& Translate)
{

m blIsChanged = true;

m Local. SetTranslate (Translate) ;
UpdateAll (0.0f);

AR VA R K Rl R N =R oy [0 vl = NN
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void VSSpatial::SetWorldTranslate (const VSVector3& Translate)
{
m bIsChanged = true;
VSSpatial * pParent = GetParent () ;
if (pParent)
{
VSTransform Inv;
pParent—>GetWorldTransform(). Inverse (Inv) ;
VSTransform NewWorld:
NewWorld = GetWorldTransform()
NewWorld. SetTranslate (Translate) ;
VSTransform Newlocal;
unsigned int TransformFlag = ((unsigned
int)m bInheritScale) |
((unsigned
int)m bInheritRotate << 1) |
((unsigned
int)m bInheritTranslate << 2):
NewLocal. Product (NewWorld, Inv, TransformFlag) :
SetlLocalTransform (NewlLocal) ;



)

else

{

}
UpdateAll (0.0f);

SetLocalTranslate (Translate) ;

void VSNode: :UpdateWorldBound (double dAppTime)

/ /A5 BT R AR A
bool bFoundFirstBound = false;
for (unsigned int i = 0; i < m pChild.GetNum(); i++)
{
if(m pChild[i])
{
if (!bFoundFirstBound)
{
m WorldBV = m pChild[i]->m WorldBV;
bFoundFirstBound = true;

j

else
{
m WorldBV = m WorldBV.MergeAABB (
m pChild[i]->m WorldBV) ;

J
)
[/INRBAT KB TR, EEHE QK

if (!bFoundFirstBound)

{
VSREAL fA[3];
m WorldBV. GetfA (fA) ;
m WorldBV. Set (GetWorldTranslate(), fA);
}
/ /PN AR AR
if (m pParent)
{



m pParent—>m bIsChanged = true;

}
J

void VSGeometry: :UpdateWorldBound (double dAppTime)

{
1

V0 A L i = W 8 (A9 = b N G el i T
m WorldBV. Transform(m LocalBV, m World. GetCombine()) ;
if (m pParent)

{
)

m pParent—>m bIsChanged = true;;
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VSNodeComponent tH 2% 7k H VSNode .
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K11.10 VSNodeComponentZs )&t

VSNodeComponentZEHIACAE U0 o

class VSGRAPHIC API VSNodeComponent : public VSNode
{

virtual bool IsNeedDraw ()

{
J

virtual void PostCreate():
template<typename T>
static T *CreateComponent () ;

return false:

VSNodeComponent 2 = E 45 #H G (socket) , H
Al ) AN 3@ VSNode ¥ A1 4 X A1, RAEAE N — A1 I
R, — KB T A LR I Re 2k A E N
VSNodeComponent Z¥ 7 .



7E L FACRS B, CreateComponent J& 4= J& 15 bR bR
B, HSREIEIRATAEE ) ComponentNode.

template<typename T>
T *VSNodeComponent : : CreateComponent ()

{

if (T::ms Type. IsDerived (VSNodeComponent: :ms Type))
T *Component = (T *)VSObject::GetInstance<T>() :

Component—>PostCreate () ;
return Component;

return NULL;
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class VSGRAPHIC API VSCamera : public VSNodeComponent
{
enum //AHHLFIH

{
CP RIGHT,
CP_LEFT,
CP TOP,
CP_BOTTOM,
CP FAR,
CP NEAR,
CP MAX = 6
I
void CreateFromEuler (const VSVector3 &Pos, VSREAL RotX, VSREAL
RotY, VSREAL RotZ) ;
void CreateFromLookDir (const VSVector3 &Pos,
const VSVectord &vcDir,
const VSVector3 &vcWorldUp = VSVector3 (0, 1,0));
void CreateFromLookAt (const VSVector3 &vcPos,
const VSVector3 &vclLookAt,
const VSVector3d &vcWorldUp = VSVector3 (0, 1,0));

bool SetPerspectiveFov (VSREAL fFov , / /<7 R )k
yi!
VSREAL Aspect, / /e e
VSREAL f7N , / /i By
VSREAL fZF) ; / /L H B
bool SetAspect (VSREAL Aspect) ;
bool SetOrthogonal (VSREAL fW , / /B
VSREAL fH, //
VSREAL f7N | / /T B
VSREAL fZF) ; / /B
inline bool AddViewPort (const VSViewPort &ViewPort) ://#i
void GetFrustumPoint (VSVector3 Point[8]) ;
VSAABB3 GetFrustumAABB() ;
void GetPlane (VSPlane3 Plane[VSCamera::CP MAX])const;
VSREAL m RotX; //1E SR ERAA R 2R HIBRK b A (e
HA4)
VSREAL m RotY;
VSREAL m RotZ;
VSArray<VSViewPort> m ViewPort;

VSMatrix3X3W  m ViewMat; / /AN P



VSMatrix3X3W m ProjMat;

VSREAL m Fov;
VSREAL m Aspect;
VSREAL m ZFar;
VSREAL m ZNear;

virtual void UpdateTransform(double dAppTime) ;// 5 HiAS#(E B

AR TEIE T3DIMKEL, BN R IF2ENNE . ML
7& MM\VSNodeComponent 4k ), FrbAEHAEMNERE S . HWE—
NEECHI AL, HECEL B @ ViewMatrixs ProjectMatrix.
ViewPortHIidFE . A EEViewMatrix, AJ{EHPL I3 RZET.

void CreateFromEuler (const VSVector3 &Pos, VSREAL RotX, VSREAL
RotY, VSREAL RotZ) ;

void CreateFromLookDir (const VSVector3 &Pos,
const VSVector3 &vcDir,
const VSVector3 &vcWorldUp = VSVector3(0, 1,0)) ;

void CreateFromLookAt (const VSVector3 &vcPos,
const VSVector3 &vclLookAt,
const VSVector3 &vcWorldUp = VSVector3(0, 1,0)) ;

s S VY =B A S 6 SO 1 I = A & I 1 B N | R S (4
( LocalTransform ) , #X J5 i@ & AH AL W) 1 5 55 [E
(WorldTransform) 15 HAHMLEEFE . AHATLKE B4 w2 A5 B tH
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WL A 2R 5 7 AHNLE I 55 (0, 0, 0), TmAENLIEH: DAL
[0 AR R 1 AL e R FE R .
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void VSCamera: :CreateFromEuler (const VSVector3 &Pos, VSREAL
RotX, VSREAL RotY ,

VSREAL RotZ)
{



m bIsChanged = true;
SetlLocalTranslate (Pos) ;

m RotX = RotX;
m RotY = RotY;
m RotZ = RotZ;

VSQuat gFrame (0, 0,0, 1) ;
gFrame. CreateEuler (m RotX, m RotY, m RotZ);
VSMatrix3X3 Mat;
Mat. Identity () ;
gFrame. GetMatrix (Mat) ;
SetlLocalRotate (Mat) ;
UpdateAll (0. Of) ;
}
void VSCamera: :CreateFromLookDir (const VSVector3 &Pos
const VSVector3 &vcDir,
const VSVector3 &vcWorldUp)

m bIsChanged = true;
VSMatrix3X3W MatTemp;

)

//CreateFromLookDir ) @AHALHERE, J& it BOw iy A5 2 ALY

SE b Jié
MatTemp. CreateFromLookDir (Pos, veDir, veWorldUp) ;
VSMatrix3X3 Mat;
MatTemp. Get3X3 (Mat) ;
VSMatrix3X3 MatInv;
MatInv. InverseOf (Mat) ;
MatInv. GetEluer (m RotX, m RotY,m RotZ) ;
SetlLocalRotate (MatInv) ;
SetLocalTranslate (Pos) ;
UpdateAll (0. Of) ;

UpdateAll B B E Fr BN R TR ERE LB,

VSCamera: :UpdateTransform.

void VSCamera::UpdateTransform(double dAppTime)
{

VSNode: :UpdateTransform(dAppTime) ;

if (m bIsChanged)

{

VSTransform Trans = GetWorldTransform() :

714 H



m ViewMat = Trans. GetCombineInverse () ;

TR AR ALRE G S R ARE A AL = A AL b R e A, TR
7E HIA5 B AR A AN FL AT )BT AR B R Ao THT P A B8 E A

X 72 TR B @ A LA R

void CreateFromLookDirWorld (const VSVector3 &Pos,

const VSVector3 &vcDir,

const VSVector3 &vcUp = VSVector3(0, 1, 0));

void CreateFromLookAtWorld (const VSVector3 &vcPos,

const VSVectord &vclLookAt,

const VSVector3 &vcUp = VSVector3(0, 1, 0));

H A L A7 B R ARLAE B ARAEARAL 18] R, DAAHAL
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bool SetPerspectiveFov (VSREAL fFov ,

VSREAL Aspect,
VSREAL f7ZN ,
VSREAL f7ZF) ;
bool SetAspect (VSREAL Aspect) ;
bool SetOrthogonal (VSREAL fW ,
VSREAL fH,
VSREAL fZN ,
VSREAL fZF)

/ /%77 1A R 7K A
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void VSCamera::GetFrustumPoint (VSVector3 Point[8])

{
VSMatrix3X3W ViewProj = m ViewMat *m ProjMat;
VSMatrix3X3W ViewProjInv = ViewProj. GetInverse() ;

Point[0] = VSVector3 (1, 1,0) :

Point[1] = VSVector3(1,-1,0):
Point[2] = VSVector3(-1,1,0):
Point[3] = VSVector3(-1,-1,0);
Point[4] = VSVector3(1,1,1);

Point[5] = VSVector3(1,-1,1):
Point[6] = VSVector3(-1,1,1):
Point[7] = VSVector3(-1,-1,1);

for (unsigned int i =0 ; i < 8 ;i++)

{
}

Point[i] = Point[i] * ViewProjInv;
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void VSCamera::GetPlane (VSPlane3 Plane[VSCamera::CP MAX])const
{
VSMatrix3X3W ViewProj;
ViewProj = m ViewMat s*m ProjMat;
VSVector3 N:
VSREAL fD;
// AP
N.x = —(ViewProj. 03 - ViewProj. 00);
N.y = =(ViewProj. 13 - ViewProj. 10);
N.z = —(ViewProj. 23 - ViewProj. 20);
fD = —(ViewProj. 33 — ViewProj. 30):
Plane[0]. Set (N, fD) :
/ /T
N.x = —(ViewProj. 03 + ViewProj. 00);
N.y = =(ViewProj. 13 + ViewProj. 10);
N.z = —(ViewProj. 23 + ViewProj. 20);
fD = —(ViewProj. 33 + ViewProj. 30);
Plane[1].Set (N, fD) :
// EFIH
N.x = —(ViewProj. 03 - ViewProj. 01);
N.y = =(ViewProj. 13 - ViewProj. 11);
N.z = —(ViewProj. 23 - ViewProj. 21);
fD = —(ViewProj. 33 — ViewProj. 31);
Plane[2]. Set (N, fD) ;
// NFH
N.x = —(ViewProj. 03 + ViewProj. 01):
N.y = =(ViewProj. 13 + ViewProj. 11);

N.z = —(ViewProj. 23 + ViewProj. 21);
D = —(ViewProj. 33 + ViewProj. 31);
Plane[3]. Set (N, fD) ;

/ /11

N.x = =(ViewProj. 03 - ViewProj. 02);
N.y = =(ViewProj. 13 - ViewProj. 12);

N.z = —(ViewProj. 23 — ViewProj. 22):
fD = —(ViewProj. 33 — ViewProj. 32);
Plane[4].Set (N, fD) ;

Yo% il

N.x = -ViewProj. 02;
N.y = -ViewProj. 12;
N.z —ViewProj. 22;
D = —ViewProj. 32;



Plane[5]. Set (N, fD) ;
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typedef struct VSVIEWPORT TYPE
{

VSREAL XMin;
VSREAL YMin;
VSREAL XMax;
VSREAL YMax;
VSREAL Min;
VSREAL Max;
bool bChangeAspect;

VSVIEWPORT TYPE ()
{

XMin = 0. 0f;
YMin = 0. 0f;
Max = 1.0f;
YMax = 1.0f;
Min = 0. 0f;
/Max = 1.0f;

bChangeAspect = false;

}
} VSViewPort ;
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SV, i RIE 253, Prbla A KE I T ARG
YA i) a4

N T AT A FEANALREY ,  JEAHATLAN S B 1) 2 BT Th g
I RRARGF IR £, FBIDIRean R SV & K%, "ne
SICHPLRBOHRRIUR . &R FENERF RS KI, £A
Rl FRJE G RE . AR BT R AR 106 56 45— FF

X RS — o wmIEATk, &F S RSEE2T
Jréf. VSCuller3SI 12 H 2l BT R B B &2 h
FEFAMUAA AT LT Y SR 3k BY 7

class VSGRAPHIC API VSCuller : public VSMemOb ject
{

enum

{

VS_MAX_PLANE_NUM = 32

¥

enum //7] WAERIC
{
VSF NONE,
VSF ALL,
VSF PARTIAL,
VSE MAX
I
/ /O INEBY TH
bool PushPlane (const VSPlane3 & Plane) :
/ /I LS N6 5 BT T
bool PushCameraPlane (VSCamera &Camera) :
/ /B AL
inline void SetCamera (VSCamera &Camera) :
/ /BT TH
bool PopPlane (VSPlane3 &Plane) ;
VAT SRSk A ]



inline void ClearAllPlane():
/ /45 23 BT 1R EL
inline unsigned int GetPlaneNum()const;
/ /BT HARID
inline void SetPlaneState (unsigned int uiPlaneState) ;
/ /153 BT R AR D
inline unsigned int GetPlaneState () const;
/ /I8 7B H bR i
inline void ClearPlaneState() ;
//AABB 75 £E A] WLYG N
virtual unsigned int IsVisible(const VSAABB3 &BV,
bool bClearState = false) ;
/ /B AT WS A
virtual unsigned int IsVisible(const VSSphere3 &S, bool
bClearState = false):
// RS R AT LY
virtual unsigned int IsVisible(const VSVector3 & Point,
bool bClearState = false) ;
/N R AT SR, BT
virtual bool ForceNoCull (VSSpatial * pSpatial);
inline VSCamera * GetCamera()const;
unsigned int m uiPlaneNum;
VSPlane3 m Plane[VS MAX PLANE NUM];
unsigned int m uiPlaneState;
VSCamera *m pCamera;

N HEF A PEBTRE 4. FTFFVSCull. hxe 4, FAITA]
PLR PR T VSCuller 2 4h, IXAELH HAth M\VSCuller 4 &
12

class VSGRAPHIC API VSVolumeShadowMapCuller : public VSShadowCuller

{
b
class VSGRAPHIC API VSDirShadowMapCuller : public VSShadowCuller
{
I
class VSGRAPHIC API VSCSMDirShadowMapCuller :
public VSDirShadowMapCuller

{
I



class VSGRAPHIC API VSDualParaboloidCuller : public VSShadowCuller
{
I

XEEHR A VE G AR I B3, JER AR B2 —
AUV AR I RE, Pl LAE 5 B U A B BA 52 VDA 2k 4T 35k
5y, HeX TARME T, B FEEFAME, Bl
VSCuller kKl AR NE 1o 0K, A XEH G2

4

MATTHASE, — AR 2 AN AR R, 5T I i 2
MRootComponent N FHJ, IS4 BTt H E MRootComponent
AT, HEPNREGN T AR B A
HE el rmameBEERES, a8 E &N KIE.
MR AR A s, — B AEMF7 S B H & 52 AR VLR AE,
XA R R H T SAERA AW S, AT — PR
%@Eﬂ:?ﬁ, I8 JE T8 BT A R A5 5 AS N AT LA 2

class VSGRAPHIC API VSSpatial :public VSObject
{
//THRIZANTT R AT L
virtual void ComputeVisibleSet (VSCuller & Culler, bool
bNoCull, double dAppTime) ;
enum / /3 BIAR
{
CM_DYNAMIC, //zhAs#:8Y
CM_ALAWAYS, //UR%&#:57
CM_NEVER  // M A5
I
// 715 Al WL T
bool m bIsVisibleUpdate;
virtual void SetIsVisibleUpdate (bool bIsVisibleUpdate)
/ /BT A
unsigned int m uiCullMode;
VSSpatial () ;
//THREIZAN T SR AT L
virtual void ComputeNodeVisibleSet (VSCuller & Culler, bool



bNoCull,

double dAppTime)= 0;

public:

} .

/ /RN AR ME 7 0] DL S T
bool m bEnable;

void VSSpatial::ComputeVisibleSet (VSCuller & Culler, bool
bNoCull, double dAppTime)

{

// IR B4 5% Hm bIsVisibleUpdatei&Ti
if (!m bIsVisibleUpdate)
{

}

// I RIRZEEY, BHRRIA

if(m uiCullMode == CM_ ALAWAYS)
return ;

/ /AR AN 3 BY

if (m uiCullMode == CM NEVER)
bNoCull = true;

/R RGBT TH S B

unsigned int uiSavePlaneState = Culler. GetPlaneState() ;

/ /U AN e 5

if (bNoCull)

{

m bEnable = true;

//BEHNT —ES, FKaanlil
ComputeNodeVisibleSet (Culler, bNoCull, dAppTime) ;

//¥]FFm blsVisibleUpdatei& i, 4ujCZen] W, FRaPnikn] DL Hr
if (m bIsVisibleUpdate)

{

}

m bEnable = true;

else

// T A RGBT, RIS A EY

unsigned int uiVSF = Culler. IsVisible (m WorldBV) ;

// 54 Il

if (uiVSF == VSCuller::VSF ALL)

{
bNoCull = true:
ComputeNodeVisibleSet (Culler, bNoCull, dAppTime) ;



if (m bIsVisibleUpdate)
{

}
}
/R Al WEE (5E4ANA] WD
else if (uiVSF == VSCuller::VSF PARTTAL ||
Culler. ForceNoCull (this))
{

m bEnable = true;

ComputeNodeVisibleSet (Culler, bNoCull, dAppTime) ;
if (m bIsVisibleUpdate)
{

}

m bEnable = true;

}
}

/ /KB R R BT RS
Culler. SetPlaneState (uiSavePlaneState) ;

N7 A B AR, FEIX BN T — R L]
— — B A AT W, 45l ZEA6HEZE T LA
m_bTsVisibleUpdate i I >R % il 5 5 Jo o8 B 587 . b,
Rl =<ty k7 NN R (I SR = S o N A SN Y P PR o
teai i E A RMMETHMTURH. —HHRB T
m bIsVisibleUpdate, 31X & 7] WL J5, m bEnable =
true.

FEWiEH A, WRALITHn blsVisibleUpdatei B,
2=3m bEnableiX B Nfalse, EHEIF W, F4Em bEnableiX &
Ntrues

void VSSpatial::UpdateAll (double dAppTime)
{
UpdateNodeAll (dAppTime) ;
if (m bIsVisibleUpdate)
{
m bEnable = false;



m uiCulIMode 8 B A9 S BT T R 4 R4
SR, AT . MRER

enum //F% BRI
[
1

CM_ALAWAYS,

CM_DYNAMIC,
CM_NEVER

“m uiCullMode = CM NEVERKY, FrE = S #S TG0 4T A
WL3EY o

B P OR U EAMRE AR R BT XA A ERE . XE
AIMALERR, DalEXAN T R EEAATUE R H 0 EAENL
REFSE AR R . ZELLIARIEH, bR 7 X3MALE ok
2 AN, VSF MAX®] TG 223 & .

enum / /0] Wb E
{

VSF NONE,

VSF ALL,

VSF PARTIAL,

VSF MAX

WKL 13FTs, MR SESTEMAPRR, XA 5 e
ST RIS AR B, 4k ET R & i
5o A M N R B |, & E KX g OE W
(Culler. ForceNoCull (this) ) , B AEAHNIAE B, X
MRS I TR BRI T %, 2B, fLiE
LR SE =B AR R, EE2H <A
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] G B B AR ff B, SEBR_E R AT X AR LR A 64 1t 7 531 4 Wy
SUEHENMERR.

WMELL 14F7R, ARECE 513 e ML T vk 2 #0 2
FHANET, a0 RARLE VR R A R B AR — M, R RYARE E AN
TEARNUVR N . #a) g, ks A W,

BI11. 14 FHBLAR 6N AN EATT B9 1)

—HEATRNEESELT NI, XA R
eI, ER T WA, e 2 X
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XA, BT ERF REa BEHLEE HN
XA . 243 VA A 15 10 BT, AR S A T AR
A, BEARX XA EE A KT £ . @ unsigned int
uiSavePlaneState = Culler. GetPlaneState () 1% 84 24 a7 &
Xfoomooom A W R x wooFm  H
Culler. SetPlaneState (uiSavePlaneState) K 1% & F| W7 IR
==

EVSCuller L1 Fm uiPlaneState >R AR10 &N A& 75 #%
FIWrd, X232 IEEEL, LR s — AT AR
A, WIEHWHINOXEEEEEEFr, W HAESE 7 N HEEIH,
WA 7 SRR IC 0.

T XA BRI ORARAE & I BT A T . a0 SR XA THI B
Pricid, UEBHPIRAERX AN ST, B AASH A K. an &y
RAEIXAN TR ET T, W EANEMAVRRN, A4 BBR A
WRYRE XA G TH, FARICIX AN . & e WA A
Hibmidid, VBN AE EEANRN AN, XA A
A AEFANIAR N o bClearStatelX AR 2 7~ bR B 1] T IRf fi
BRI ARG, SRR RFTA AR A WAL, ERA
THOL N XA E Nfalse, BEOCHNLEET AT # <5675 T AT A bR
8, RJEXTATE T R TE A ERAE, PGS IR EE B
i IsVisible &, 405 s dfdi B IsVisible bR £k A W —
MM EE AT, NN EDbClearState Ntrue, XA
KA LAk 22458 FH 1IX N8 &k A 2 Cul ler IR S

unsigned int VSCuller::IsVisible(const VSAABB3 &BV, bool bClearState)
{

if (!m uiPlaneNum)

return 0;

int iP = m uiPlaneNum - 1;

unsigned int uiMask = 1 << iP;

unsigned int uiPlaneInNum = 0;

/AR FN BT — AN, BB 6 N bR EALE 5 N0

for (unsigned int i = 0; i < m uiPlaneNum; i++, iP——, uiMask >>=



1)

[/ N1, RoREA FIrt
if (m uiPlaneState & uiMask)
{

int iSide = BV.RelationWith(m Plane[iP]);

J/AERI BT, AT, BRI
if (iSide == VSFRONT)
{

if (bClearState == true)

{

}
return VSF NONE;

ClearPlaneState () ;

}
J/AETHI A T, XA bR &AL AR R0
if (iSide == VSBACK)
{
m uiPlaneState &= “uiMask;
uiPlaneInNum++;:

}

else

{

}
}
//RARE, FEPFTA T RE IR, FRonsgaal i

if (uiPlaneInNum == m uiPlaneNum)

{

uiPlaneInNum++;

if (bClearState == true)
{

}
return VSF ALL;

ClearPlaneState() ;

}
else//AMEE, RS HPIEAHAE, F#5rmT I
{

if (bClearState == true)

{
}

ClearPlaneState () :



return VSF PARTIAL;

ComputeNodeVisibleSet N g K%, # bNoCull Ntrue,
FRREN T EEER I, FHNfalse, MIZFRRIXATT SE 4 7]
Mo BT RAR AT DLE 5 XA R4, *ETEKEE@F@X@Q*HE‘Z
P, BOARIAEM F I R EE R T

void VSNode: :ComputeNodeVisibleSet (VSCuller & Culler, bool
bNoCull, double dAppTime)

{
UpdateView(Culler, dAppTime) ;
for (unsigned int i = 0; i < m pChild. GetNum(); i++)
{
if (m pChild[i])

{
m pChild[i]->ComputeVisibleSet (Culler, bNoCull,

dAppTime) ;
}

1
J

UpdateViewR U R K HE AN f U BE B 128 1%1E, 19
RAE s B BAR W R B N AR SRR B S8, ik & A
W, CHEGXFETE T, MUpdateViewsR R YE 24 57 FHHLAA [H]
S, B, WM IE RSN E IR (Level of
Detail, LOD) .

T R AR T SR ASLOD .

void VSSwitchNode: :ComputeNodeVisibleSet (VSCuller & Culler, bool
bNoCull,
double dAppTime)
{
UpdateView(Culler, dAppTime) ;
if (m uiActiveNode < m pChild. GetNum())

{



if(m pChild[m uiActiveNode])
{
m pChild[m uiActiveNode]—>

ComputeVisibleSet (Culler, bNoCull, dAppTime) ;
}
}

B 46, fEUpdateView B oF H W8 — > = 2 1Y LOD #% B0
(m uiActiveNode) . #RJ5, i Udm uiActiveNode™J &,

ERX BARHECG, HI3ES MR TR,

=3 P 2 R (e fea AT I IR I Dl AR
i — R AT A MRS TN G FH 7 288 R B, &2UHE
B I o TR A R N 2

m bIsVisibleUpdate 1 UpdateView H f+ 4 & &R ?
m bIsVisibleUpdateR /mAM M LRI EH, ERRRER
FW, skmd. wREWL, EMEN, SHIL—RRRE
WA . XA EH E A Wrm bEnable, ARG FE H 5 E
UpdateNodeAll 58, XANEREERMW HE1T—. MRS AENLT
NEL, BRRA] W UpdateViewst = 84T — 1K o

AR EERAZE, BT IIAMEILE 6 285 1 4h,
VSCulleri&tm] UM H € X WFH, HE2EZEFH.

bool PushPlane(const VSPlane3 & Plane);
bool PushCameraPlane (VSCamera &Camera) ;
bool PopPlane (VSPlane3 &Plane) ;

inline void ClearAllPlane() ;//i&= P A Vil

PushPlane It A—"N H & B f5, ieE-F A,
5 18] 5 [r) — 0 (755 A EEA B B )« PushCameraPlane il
ANAENLEI6 T . PopPlanedf i — AN 1H .
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f%?ﬁﬁ%qﬂ m bIsStaticHARH WX~ S
BaFSTE A, FOAFEST AN EMEEERER
TE?EE%‘JTE’J

class VSGRAPHIC API VSSpatial :public VSObject
{

=]

e
=

NS

inline void SetDynamic (bool bIsDynamic) :
inline bool IsDynamic ()const { return !m bIsStatic; }
bool m bIsStatic;

XHE AR T UpdateTransformpRi %, B 5o HIWrE 1

R AN NS, WRERQWAZER, e

% LRSIE TS, #EXENLS, HAEER
BEAC Y KA B AR .

void VSSpatial::UpdateTransform(double dAppTime)
{

if (m pParent)

{
1

if (!m pParent—>m bIsStatic)



{
)

m blsStatic = 0;

}
if (m bIsChanged)
[
1
if (m pParent)

{

unsigned int TransformFlag = ((unsigned
int)m bInheritScale) |
((unsigned int)m bInheritRotate <<

D) |
((unsigned int)m bInheritTranslate
<< 2);
m World. Product (m Local, m pParent->m World,
TransformFlag) ;

}

else
m World = m Local;

— BYARBE T ROE RS, 515 ] R 22 1
REHORE B SV, iR 51 R . sk
MO SRR RS, ARTSZE, FEY 5t gn i A
B ] AR R R SRR B OVER A, XS LR
ANBEXT IX M S AT H AT fUEAT L B R AT

—

1141 SR A VYW B g S A
RS 5| SR DY SR B A A A, ik

AU MR DB = AsE iy, BREIEANER 2005




n MR C n ATBLEE X, ERIANZ200) o TFH 2
VSQuadNodeZ 2 E X .

class VSQuadNode : public VSNode
{

DECLARE RTTI;

DECLARE INITIAL

enum

{
b

public:
VSQuadNode () ;
“VSQuadNode () :
virtual void ComputeNodeVisibleSet (VSCuller & Culler,
bool bNoCull,

MAX_NUM = 200

double dAppTime) ;
bool RecursiveBuild(const VSArray<VSSpatial *>
&pObjectArray) ;
virtual unsigned int AddChild(VSSpatial * pChild):
virtual unsigned int DeleteChild (VSSpatial *pChild) ;
virtual bool DeleteChild(unsigned int i) ;
virtual void DeleteAl1Child() ;
VSNodeComponent *GetNeedDrawNode (unsigned int
uilndex)const;
unsigned int GetNeedDrawNodeNum()const;
protected:
void DeleteNeedDrawNode (VSNodeComponent
*pNeedDrawNode) ;
void AddNeedDrawNode (VSNodeComponent #*pNeedDrawNode) ;
VSArray<VSNodeComponent *> m pNeedDrawNode:

VSQuadNode 2t & M VSNode 2B 4% K N1, E &
PO A R g JE 175 5, I s U R R SE AR Y



RootComponent, 7] DL % Jhy 52 B & B Ho 6 B ) SE
& . VSQuadNode 2 Fl VSNode%‘@ﬂ_j‘ﬁlﬂﬁZ< F, EEH T
ComputeNodeVisibleSet, 11.37F/4Ank, wnf 3y AS5E
4n] i, ﬁﬁ&ﬁﬁ@?%)ﬁ@%ﬁﬂ)m Wt ErE
0 R WA I, RBEE AR AR AR, ea
A AN E AR A, WD ERESIA.

E LA ACEH, m_pNeedDrawNode fRAFH ¥ 717 A
S, A DAYE Gl R ) R A 1 A ,\ﬁEI’J%BEP_TI
OB 7 [E] 75 . m_pNeedDrawNode x& 1 44) i VU SR 1
R AT B R 1

void VSQuadNode: :ComputeNodeVisibleSet (VSCuller & Culler,
bool bNoCull,

double dAppTime)
{

if (bNoCull && m pNeedDrawNode. GetNum() > 0)
f
{
for (unsigned int i = 0; i <
m pNeedDrawNode. GetNum() ; i++)
{
if (m pNeedDrawNodel[i])
{
m pNeedDrawNode[i]->ComputeVisibleSet (
Culler, bNoCull,
dAppTime) ;

}
}
else
{
VSNode: : ComputeNodeVisibleSet (Culler, bNoCull,
dAppTime) ;



%HﬁUL@IAE’JFEJ‘EiZIK B, PAN A A T 1A
e — HANARY A2 A I 1578 1 Bl a )
R, WS INRACTE A pNeedDrawNodeHiﬁﬂ

unsigned int VSQuadNode::AddChild (VSSpatial #*pChild)

{
unsigned int id = VSNode: :AddChild (pChild) ;

VSNodeComponent *pNode = DynamicCast<VSNodeComponent>

(pChild) ;
if (pNode && pNode—>IsNeedDraw())

{
}

return id;

AddNeedDrawNode (pNode) ;

}
void VSQuadNode: :AddNeedDrawNode (VSNodeComponent

*pNeedDrawNode)

{
VSQuadNode *pNode = DynamicCast<VSQuadNode> (m pParent) ;

if (pNode)
{

J

unsigned int i =
m pNeedDrawNode. FindElement (pNeedDrawNode) ;
if (i >= m pNeedDrawNode. GetNum())

{
)

pNode—>AddNeedDrawNode (pNeedDrawNode) ;

m pNeedDrawNode. AddElement (pNeedDrawNode) ;
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bool VSScene: :Build()
{

m pDynamic. Clear () ;

m pStaticRoot = NULL;

VSArray<VSSpatial *> pStatic;

for (unsigned int i = 0; i < m ObjectNodes. GetNum() ;)

{
m_ObjectNodes[i]->UpdateAll (0) ;
if (!m ObjectNodes[i]->TsDynamic())

{
pStatic. AddElement (m ObjectNodes[i]) :

m pDynamic. AddElement (m ObjectNodes[i]);
}
}
m pStaticRoot = VS NEW VSQuadNode () ;
if (!m pStaticRoot—>RecursiveBuild (pStatic))
return 0O;

m bIsBuild = true;
return 1;

m prnamlcﬁﬁﬁzstu EI/JTJ, 1, m pStaticRoots2Y
XWH’J?FEF, i, EHEESTA. LEIEY s
%Bﬁii%iﬁﬂﬂﬁﬁuﬁ ,mFﬁj\%’éo B fa s

MEH’JLIEIXWO

1L 159, RESFHPHRAZ R, LHHE
GIRERN b= FN A =
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K11, 17 4B [F— X3P S —2, FHE e

U SR SR ARSI R

bool VSQuadNode: :RecursiveBuild(const VSArray<VSSpatial *>

&pOb jectArray)

{
if (!pObjectArray.GetNum())

{

}

/ /B VASE R AT

if (pObjectArray. GetNum() < MAX NUM)
{

return O;

for (unsigned int i = 0 ; i < pObjectArray. GetNum()
; itt)

{
j

return 1;

AddChild (pObjectArrayli]) :

}

/)G R A RN E RS
bool bFound = false;

VSAABB3 Total;



for (unsigned int i = 0 ; i < pObjectArray. GetNum()
i++)
{
if (pObjectArrayli])

{
const VSAABB3 & WorldAABB = pObjectArrayli]-
>GetWor1dAABB() ;
if (!bFound)

{
Total = WorldAABB;

bFound = true;

Total = Total.MergeAABB (Worl1dAABB) ;

[/ RN AN X, R a2 R R
VSAABB3 ChildAABB[4];
Total. GetQuadAABB (ChildAABB) ;
VSArray<VSSpatial *> ChildStaticl4];
for (unsigned int i = 0 ; i < pObjectArray. GetNum()
i++)
{
if (!pObjectArraylil)
{

}
for (unsigned int j =0 ; j <4 ; j++)

{

continue;

if (ChildAABB[j].RelationWith (
pObjectArray[i]-
>GetWorldTranslate()) != VSOUT)
{

ChildStatic[j]. AddElement (pObjectArray[i]) ;



break;

}
}
/ /1 A Ak B K] 43
for (unsigned int i =0 ; i < 4 ; i++)
{
if (ChildStatic[il.GetNum())

{
VSQuadNode *pQuadNode = VS NEW VSQuadNode () ;

AddChild (pQuadNode) ;
if (!pQuadNode—>RecursiveBuild (ChildStaticli]))
return O;

J
}

return 1;

f ARG bl R, iy Hopn 7 ERE, AHME R AT DR
‘io

FAPLEBY R %, FEARgR 4R A i 20 = A 3 25
T RN A U SRR AR S R

void VSScene: :ComputeVisibleSet (VSCuller & Culler, bool
bNoCull, double dAppTime)
{
if (m bIsBuild == false)
{
for (unsigned int i = 0; i < m ObjectNodes. GetNum() ;
i++)
{
if (m ObjectNodes[i])

{
m ObjectNodes[i]—->ComputeVisibleSet (



Culler, bNoCull,
dAppTime) ;

j

else

if (m pStaticRoot)
{
m pStaticRoot—>ComputeVisibleSet (Culler,
bNoCull, dAppTime) :

j

for (unsigned int i = 0; i < m pDynamic. GetNum() ;

{

i++)

if (m pDynamicli])
{

m pDynamic[i]—>ComputeVisibleSet (
Culler, bNoCull,
dAppTime) ;

J
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class VSGRAPHIC API VSCuller : public VSMemOb ject

{
FORCEINLINE unsigned int GetLightNum()const;
FORCEINLINE VSLight *GetLight (unsigned