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Abstract: We present a hybrid sort-first and sort-last parallel rendering system based on retained-mode, called
In-the-Core, which can render extreme large models on PC clusters. Traditional parallel systems have to issue all
primitive-instructions when draw a new frame, or to copy whole scene on cach node of cluster in advance. The
approach can utilize full main memory capacity of cluster and lower the traffic of network. The main method is to
partition a large model into smaller structures of elementary particle and distributes them into the main memory of
rendering nodes; meanwhile the load-balance is kept by view-depend partition algorithm with overhead feedback.
Experiments on a cluster of 8 nodes show that the In-the-Core system can render models about 30~40M triangies at
interactive frame-rate. It shows that a cluster of inexpensive PCs is an attractive alternative to those high-end
graphics workstations.
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FRE RGN B AR R A AT LU = SR R 7 R AT, X AT LU A RS B A F— A 8 R AL
BUE 6 Pin SRFRENSHR ARG, L5 S0 TRRE LA X8 A MR R 2 6, BARIXA KR4
AR & B R B B R 3R AL (B e ) T 3830, (B 76 F — WK BR8240 7 DL BT, 22 8609 A I 3038 R R AL
£, BT LB 7S o B R 53 U B AT R A R A 0 BT X 35 B 2 O 7 B 40 B ML S 44 5 HE s B B 23 1 4
FRHEBRITERTA R BB FRRLH N ARATE . BERFERAERTE F R OEAER RS R
RAALELRRBRAWT R LR TLBATH 1, B R AR RL B S RIE BT,
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BRFALHRI T4 BRAL 2 LU D> SR AL R, LA B R M B R I ) R AR 3 4 5 3 AR T3
BB AT IR A R AR T ARSI ERR B, LU 8RR RS 254 S5 R
TR BRSO B 7 B R B 48 U AR A B B B 18 B — AN X B MR B 4R s A o
FURRBA. B AT RAMBERE D ERE N ORESHREREERS LMD T R SRR,

6 REERSH

IZAT In-the-core RAMBERA )\ H A, BERZLL Windows2000 Professional, K/ Intel FE 4CPU
2.4GHz,512M W7F, %5 sA) LT JK P 4% i 42 A B IO A R L3 1.

F1 BENE
Models Amount of triangles Memory needed
Cow 5804 417K
Hand 654666 41.136M
Buddha 1087716 78.316M
Blade 1765388 127.108M
Dragons 7165246 515.898M
Lucy 28055742 2020.01M

AT A% 2 Dragons fl Lucy B2 H T B ANFAR. LUER Lucy HHI,EH 28M AN T 84
BN T RBIR AR 7 ERNENEFBRUTAFIRR AT 3 AT ST A S BTN
B 6 MFREFERBERA 4 MFAEH Lucy FHNTE M 0 28M X 3 X 6 X 4=2020M, T HE 75 854 £ 135 K
5E R4 . In-the-core H AT R AT LUK E 4 B 8 M AT %, 4 R 7 s £ E £ )\ L% ML s E
BABRERY AERNERER.
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K7 Lucy &HIBR

iE EiR 6 AMERIZE 1024 X768 M PR TS y Hiles 360 B, 7 — B4 S —bl, i H R LML SN AR
Rr ) F0H0E He (B HL/8pe), 45 R L3R 2 E R — BB 5 8 AT RAHINA bs. 3L Dragons F1 Lucy [ 841
SRR ZEE R E K pe LR,

F2 HENEH
Models 1 pc 2 pc 4pc 6 pc 8pc Speedup-ratio
Cow 6.12 12.31 16.11 18.14 25.31 0.2418
Hand 41.041 51.32 58.684 60.02 62.21 0.6597
Buddha 66.67 60.71 65.991 66.44 68.516 0.973
Blade 102.4 98.41 103.96 104.53 106.64 0.96
Dragons 783.14 601.89 321.825 289.14 231.345 3.385
Lucy 1786.85 1153.69 481.189 402.31 304.263 5.872

N 2 BRI, ARG E LS /MR [ B B A 3R R LR, R T 4 480 0 24 U 190, 70 7 42 ) KA 24 01 Dragons
A Lucy B2, B B R R 2 S B X R B N SR B A B R & RS A B RE S A — e KT B
UK XA T4 oy MY 40 e FF B 0 L R A B EL BB K

PR AR RS I T IR 360 BERISIIRLE R, RS RIGE N— 2 B BRI AR,
LRI EORERD, BEARAN S ROEE MR, RELHEENZLH R KER 2 £ 8 M1 REH 360
FER SR A2, UK AR R — 3 RS R LR 3.

£3 SR 54/NR S R i XY b

Models Whole-size Shrunken-size Speedup-ratio
Cow 25.31 11.31 2.23
Hand 62.21 30.14 2.064

Buddha 68.516 355 1.93
Blade 106.64 38.1554 2.79

Dragons 231.345 138.874 1.665
Lucy 304.263 231.63 1.313

M 3 T LLE W R /N 5 20 A B B 3R 75 40 I T IX R B T In-the-core JHAT R H R EALMMN & BAE
1R KK St 18]

BT SR BRI ] R A B AT E AR T REH A TR AR TH AT RBERLE
VEBE 75\ AN 81 R TR R R 300 P8 R R R, B P B E RO MR REERTHE RS
HEAT SR A B A0 2 IR L B R LK 4.

AT DL M, 24 R Rk B AR T 45 B R 2 B, S0 SRS P 0 2R 4 e B W 5B, A B 50 0 8 O Rt
HE.
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F4 ZWABENRENGHE

Models Amount of particles Adjust-ratio Data-adjust (s) No data-adjust (s) Speedup-ratio
Cow 64 7.1% 6.32 5.36 0.84
Hand 1000 11.3% 17.31 14.24 0.82

Buddha 8000 18.53% 20.83 18.39 0.88
Blade 8000 19.6% 34.2 31.24 0.916

Dragons 27000 24.43% 79.14 91.46 1.15
Lucy 125000 57.56% 103.06 158.42 1.537

7 & ®

3

In-the-core RARKE T HREEAR KBS sort-first F sort-last KIHFITLH ARG, CHERKEBFEEN LB
REAOFERUNH S HARFIAERILFENANAFP EREBER I FAEBIATFER O ZEKEE
BRI LHINE R GBI RE — DA 4 B AN F1E 0 Bk A B 0 B 2 5 A7 DU 4L v B, P 48 i B ) R AR
TFEASMTERRVAEERANLENRE REEEMNESHAEZEF,TRRRHBENS SEEEE AR
BAoHEETESBELSHTRET.RETEFREAESINRRAETH TRAAGENER 2LRRIFRA,
TE 8 MLEIT A MEBNL L RASRR A LI %] 30M~50M = TH K, INE AP 6 5L k.

TR THEERE N —FTE Inthe-core R, FEXIFERERNA S LENBEER XU RIB AR
B, RANEEEMNBEERIALRUESESE URDOMEERER, RITESENERERRERBR S
.

Bog  FEMBROAN A TS FIXHNBUKFET, RRERILKE CAD&CG LREMHERITIAR,
HATLHIFRDANTE. TR, NEFRERTEE.
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