[SBN 978—-89-6211-605—2

(Visualization Network Protocol for Remote rendering)

7 9 o} (petimina@kisti.re.kr)

A R
Korea Institute of Science & Technology Information



U] e 1
QA FIA S BEE THEEZO] QT AFT e 9
Th, D8 I BIA] oo 9
U 7R 8 QA TIBE T A e 3
D AR TS PN 1= W PSR B P D A
A T 1 S A
B, WAN 3H49] UEY T TEET A oo, 4
HE, TFE ZEFO] 01 | 9] worveesemmrerrsssssmssensssssssseessssssmsesesssssnseeessssone 4
GIP (GLOVE Interface Protocol)®] A «eesereininn. 5
Th. GIP ArChILECLUEE «eseeerrreeerresssmsmsssenssssssssssseeessssssssssssessssssssensseeees 5
]%,. GIP Packet srereeeeeeeeeereereeereeeteeitiiiiiiiiiii 6
T}, GIP Session 838 9|3 Connect.req, Connect.res 7
R = ST 8
B 7S QS 98h cmd.req e 10
il QAo tl8F AT} AT Cdires «eesseresssseressssseessssnsssssesans 20
AL o o] 2] WO E]©] HEE Push.req s 99

GLOVE O A €] GIP weeeeeeressrersssssssssssssssssssssssssssssssssssssssasone 94

CZAEL 95



(29 1]

Visualizati
4 2]
3]
4]
5]
6]
7]
8]
9]

M

Kok

M

ey

[
[Z
[
[Z
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

I
A R L R |\ N D D L R D L o\ A o A e uE o o g nE uiu) n&‘i

M

o™ Az

Application independent remote rendering protocol for
16 ) o BRERC R T T L TP TP LTS PP LTS PROPIRT: 2
GIP Architecture ....................................................................................... 5
GIP PaCket ............................................................................................... 6
GIP Session _g_y‘g ...................................................................................... 7
Connect.rqur CONTMECT.TES *+rrreeeeeererrrmrrtiiiiniitttiii e 7
Cmd.req data type .................................................................................... 8
QUHFZ O] TA] B} SEQUENCE w+rererrererrsrermssenmsnensssmisessisesiiesiiesssiesiiennes 9
TR B} STh O] BIE] wroereeersersseniserierieti e 9
cmd.req Load € HOJE] T e 10
Scalar distribution bOdy ..................................................................... 10
Graph Type ........................................................................................... 11
/\]%g tﬂo]ag :L?/HE 7}/\]@( ch_y‘g .............................................. 12
Iso—surface HJOJE] T cr 13
Streamline HJOJE] T T e 14
Seed POil’lt Generation BOdy ............................................................ 15
Pathline HJO]E] T E i 16
Animation HJOJE] T I s 17
oy o] A Hlo]E] TENQF Context e, 17
Probe by planeQ] H] o] ]:4 %E ....................................................... 18

Probe by plane®| contour line presentation body e 19
Transfer function 27 TOJE] T v 19
TEA B STFO] B EJ] cevererrerererseesnensseisenistise it 20
Transfer function BJO]E] T T e 29
GIP CaChe SEQUETIICE  trrrsrrerrrrrrrstesstsstmmiiitititttitittsiiitiiitttttts st senaans 23
push.req animation scene HJOJE] T I coveninni 24
GLOVE O] A Q] GIP  wreeerererserserssessetisinisiiiiiiiiiit 25

GIPS 283 GLOVE =¥ Holg A&EdolAd 7k st A= - 25



=R

1] connection.req types

2] cmd.res status code



Foll A

o}, A|E Ho
/\] E‘Eﬂ O] }d {;—ﬂ o] Ei ‘/]
24

IL]— ?1_]%]]/]01%]

1'7HB_

T oy
A o3 o
9o 2 w M T 5 - =0

ﬂ,%a@%WWﬂ <= =
%Mﬂg%ﬂm_iz {xXe®R
mﬂﬂ%ﬂa S O_Llfvfﬁ oo
~ ‘W . -~ o E-w 1_| To k) D Ei #E

—_ ! =) ,w 0 Q_OI X0 o o A.ﬂ ia =
7.% oﬂélﬂ _ﬂ%mgv i > T P
g w = 5 - Hom e il e
Jyon Hﬁ o ,WL ™ < Mﬂ _ o o bl of _ =
T poH 2 o X o ol w 7 T T+
g o X nED . o do T =) IS

- o —_— Hlo ol ~ ny o) T M o W
o oy K <y K N o)
‘Ul o ‘IW W,._ ‘M m.h ‘OI E.E bo Eug _wﬁ ﬂ_,lﬂ :i OME o,
@%W%W T % %Eﬂo@ — W O
3 W =T < ™ ﬂl o EE o o ﬂ M.e @ E M E_ &
R o © B Al A T oo k)

< &< A g T o N Boo %mﬂﬁ

~ - B X N ) —

ﬂma%@ 5 o o = 2= - M £ 5
Gt 0 ok I e B EK Y MV/ T A o}J S :i o)
z ° g o] = v_ﬁ/ 1 o ] T o q_mw = _JWL = w
) % < pow ) 5 0 o % i
<I o e o° w N xR < OIS - i B —~
2 =3 . o B = W B o ® < To?

5 ® L% D o P o }ﬂm_@
o= o w W o G o ~ do gl o 5 o)
01;&;;;1% T ;iﬂxﬂ?
G 03 o] o ey oy ~ T o i _ Y T al%

—~ A ;o.._ JH ! NMH — — 70 T =) ‘WA .ul HL )AE — O#E
@a@ﬁﬁman > wga:&g) e g
@g%%ﬂﬂﬂﬂ% EATWﬂOurﬂHy% w U

ol M Jo - _ Ho XA =R y W = X
M&hﬂ%g%@% %Wifzﬂﬂgzﬂé@
myu% L = T X %lﬁi G0
xr 0 QE or oo ‘D_v ‘|y| © ?._ . S —_— . X oR B OE .

g T e P gq}ojqqlﬂ A 3
WS B ﬂ%]%E%uHJﬂ AT1%%G
4 W E_ — ) — T foa — o Jl Iy 0 Jl o0 .
gl 8 P U o T8 % % oF ) ut —~ .UI
— W:H 0 ‘ml — :i —_— %E OT_ 1 il X —_ o
,_lw.uv,._ v 0o Y [~ ° o 0 G v * ) o o ~ o =]
~ WO W el ~ 7o HE o o o Hr Wy od > 2
N B i oy -~ oF oy R < X 1y X
s N K W o I N2 i do m H i
=R 3 T W = W e 5 oo o
W g M OFE R ) ol W B
o = = — o A NJr
ﬂ%ﬁo_@mwm@ﬁﬂul
O T w noE
:.L ﬂmo 0 o#a ‘UI =
_ﬂo e 1o°
5




A4 77X 3} JEy Z2EF9 27 AW

7}.

& SHA

Elo] 7
d Ad"yS FAsh] A8 e w22 dlolE et Thrst HEs ddets
Atk 2Eu, oz W dnkHog Al 73t A Hé%é GRS RE
m ARg-sh= QIEFo] sz MPISH fFo] Zhrlstel] S35be W2 ofyt)
cHEe Aoy 7 E Y ZRAEE =Tl tightly—coupled Ho] Sl
Fwste FEE 7 ZREZe|E & e vk 94 s Aoy =
ZEZolgt 2 oW §F&olu 7S =gt AUE s 23S sieete
stuel zrEIR AT F e 8

rE o® M1 4 i fo

i)
Id
=
12
o
||
1°)
o
R
Ir
ol

— L

o
©
o
2
o
)
N
)
=)
d
=2
1154
rE
2
o
S
>

Jo ot g

R
e}
=

ot
mt o,

kW
2

e

2
g

[ Applicationl ] [ Application2 ] [ Application3 ]

N\ ! z

Remote Rendering Protocol

N oL

Rendering Server

F

.

File System

[Z2¥ 1] Application independent remote rendering

protocol for visualization




L. 7HA3E 2o tiE WA

97 vy TREZS MIRE 9% AUPe LY TREZong shi
o Mg A% 9la deolest sl Ue B FAT EAG 5 ]
oF @t} o2 8] 1 EAow Wy ZrETo] Agsof s AEe thew

2
1) Scalar value distribution

ZEAEHE Fdshs oW ol Ax et T ko] seh scalar # 7h

Atk 28 dFoAE 2 guE AE 5 AdAEE A E A Ao dF

T Hlole & xe} scalar #to® H¥E 5 AT} scalar HoJE 9] #h&

DAL RZE AN, AL A olE REE JpIEe] nelFe a7 v}
o

Qo). wretA], TR EFL scalar value? distributions 8% st

£
o

2) Contour line

Contour line> §Y3gk M @& 7HA+= HolHE ste] dow ddste] B
of . ol gt & scalar distribution®] dF oz Wy} Mol opd A}
Ao g HolE S B £ 94 WYY TEEZES ol FH Y THA
stk A Y3l o gt

=
£E A

3) Iso—surface

o s ‘%4949] %}% 7}Z]‘:‘ H]O]HE Hoz AAse] ¥ Hlo]HE objectdt
o] 5 F

% dolge] 58S MolF A3 ;a;-c;a ol fA olstolA Bolu ¥
el 58, QA HIOIEM 4% 5 GUR dolEHE AN # 4 Yo A
3 TREZS o]F Aol Pt

5) Pathline




Pathline 974 7|7to]d A9 ol HAEZE Ho F4. ol FA9 F4dE&
HoFE ]9 223 7[A3 QA= /A3 TREZLS o2 x|k st}

6) Probe by plane
o] e 4S5 98l §& 7S =9 AMEAE A dolE 7t olyg A
FEo] dolHE AAM3E] Bzt s A7F B ARgAte] B 9 9S plane
o2 AAgsle] dHolHE AdT F UE WHORE VA ZREFZLE oE A

slok g,
o NS GolE el ofuiu o] d

shelol B o} 2 AR HolH o] 7AISh= Altel mE ofyro]ld A
9l o] .gz;zio]\:} e, 9AAEY 7PN S TRES 3 o2 A Y of i)
Urlolde] a8 FAA7I7] 98 el tid A= s34 5 9l

Ho
U

9,L'
nj

44 AY" A ZREZS JHAste] g e Wk ojdE 1 Ay g
o5 233 A FelolAEd AL 5 glojof Fr}. %ﬂﬂaA Az 7
g = S8 24 FeR AT ok s, HoJHs F A5 o8 &
How AL F o Wy dle]

ataof st} 7FA Y @ﬂt geometry
) ATt ¢ZA WG JHA 3 TREZS ofF
314 H]O]Eio]% SpolAEd dad 4 lojoF g

il

ul, WAN 8739 Y EYa Z2EZ XY

QA= oY JHAE EaE dukdgo g o2 L3 Wy ¥
Tk AAg ] EA5e] WANS.®E dAwo] gl HA$7F B, ueba, 7113
XgESO] 7 a}o] HE HEYT T2EZS WAN 348 298 = glojof 3t
4= 9loJof sk},  Infiniba
A=Y i

7]E 2 ¢l TCP/IP

w0 ZeoldE A4

EREEE

o

[kl

REEFES AUE MBek 7pA sk migthe] LR EZoiv v H




AW E 718Ho g she] 7AgE mto] gk Au|aE 98 dAEA e de
ok e S8 FEstaL, oy ZEpoldEe i Auj ¥ gl g

AW E Tl W, ZRETS oy FeoldED BF 4 glojof Bt

3. GIP (GLOVE Interface Protocol)&] AA

7}. GIP Architecture

GIP2 g AdeA 7A st ddgdS 84sks 78 =9 1A
S FESIY dHH S AT 5 Jde gy A Alol9 !
Zolt},

Other Service and Application

Session Layer
Transport Layer

TCP/IP

RBUDP

Infiniband

[2¥] 2] GIP Architecture
w3l Aoy 23E olu A} L8 geometry H|O]E]R FEo]AE H$5)o]
of st} uebA, A3} HlolHE s34 g2 2EFY HolHAHYH o= HE9

2 BT 5 Ju delHst ode 4 gl ddel A%e nAstlof

b

ro
O

a9 2+ GIPY FxE BoTd. 2439 &4 glv AFE 8 GIP 724
o5 TCP/IP YollA &2ttt LAN 37 oA += Infiniband = A3}, =3l
& dHolg e AdES 9& RBUDPE A Y3stt}. 12jv}, RBUDP+ Hlolg &

Ao] WrAlsl= 2 GIP transport layerol A= Al A&y EdAMe] #AeS o3t

ny

GIPE 7HA3lE o st FgoldESY oS whol 1 4
= AE R SR GIP AuE T FeoldES 4

webd, GIP AW tae] SeoldES welsielop &




Eo 1 g7 g s AFgs| destolol vy, GIPS 8Fol s &
g = WA uE S AgeA v w714 ZEREFO] ofyt 8H&
Agstd gHol o4 Fuete HE v 23S Ak vlErH ZRES
ot} Session layere= GIP A7} t9] SFo|AEE AT 4= Ad=F GIP
AL SetolAE Ato]d] AAS HHETh 7 AZA WelA 72241 primitive
= A3t} Session Layer AFA|3F W& ofg] 7| Primitiveol A thE

Y. GIP Packet

GIP ¢ #j71& a9 29 JElE 7FXIth GIP & A + 7FA EX9] primitive
= 7H. SgfoldEVE 2 A5l S92 WE two way transactions UFFEE
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g7l o] Zol7} 7hH A o]t} Len 7FH A<l Data Field® Aol& ™At

GIP Packet
msgid Type Session Id Len Data
2 1 32 32 Len

[Z13 3] GIP Packet
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[ 1] connection.req types

Type Value Use case
Connect.req 0x01 session & A4S a9H
Connect.res 0x02 session®] A4 Qo st SF
Cmd.req 0x03 A3 8T
Cmd.res 0x04 7FA 8 A
Push.req 0x05 M4 T AualAd 24 gQlo] 235 2

t}. GIP Session 83 93t Connect.req, Connect.res

GIP Client GIP Server

Connect.req

Connect.res

&

| GIP Session Established |

[1¥ 4] GIP Session 8%
GIPL ARAeR WEy] mzeZz add da S & wWAx s
o thg EdAME Azeh o] wiel, GIP AWE gl W gue] 3
S Al de g ZEA A lojof gt} GIP Al¥ & GIPS &
S & o GIP9 EolAEe i3 ARE Ad FRE A
u o] AbAlsfoF st} 18 3& GIP Session ©] WS

GIPS A9 d24L 93] Connect.req®t Connecr.resE A|&3c}t. Connect.req

¢} Connect.res primitiver= TFS-3} o] Aol st}




Connect.req Data Connect.res Data

MTU | TrSupport Status MTU | TrSupport

4 1 2 4 il

[1¥ 5] Connect.req® connect.res

Connect.req Data®} Connect.resi=  GIP Packet®] Data Field& X ojst}.
Connect.req 873 A GIP ZTo|dEE= ZFho|AdEQ Y EL I that HAM=
Awe] AEstt MTUE mtu 37|15 2u]slal, TrSupporti= RBUDPZE d]o]E]
5 AEdA] AR5 YeRdT 0x000]™ GIPC] transport layerE A 3}4]
S, & TCP/IPE 9vstal, 0x01 o] GIP Transport layerS A Y3l AL
w3t} Connect.resi= Connect.reqoll Status® T gt} Status™ F}o
AH Abole]l GIP Aol whEo] H=A ofF-o gk JHE HA g
gholAES Ao UEYA HAZE & 49, Connect.res= Ao of

FEE Statusel] A}
Z}. 7hA st 9339 39

Connect.req®} Connect.res & 3FLFe] GIP AAdo] wrEo]x 2o GIP Zgto|dd
E = GIPAHO cmdreqs B 4 ot ZFo|AEV cmdreq® 27T 4

= W& 1359 P

(2
o,

o rE
ro (m
ot o o g2

c¢md.req Data
Type Len Body
8 32 Len
Type
Load 0x01
Scalar Distribution 0x02
Graph 0x03
Iso-surface 0x04
Streamline 0x05
Animation 0x06
Pathline 0x07
Probe by Plane 0x08
Transfer function 0x09

[Z1¥ 6] cmd.req data type
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Aol LoadE Fdsteiof gt} 7|[EA o= GIPL 7N EE 23T AH=

°of 9 dolHE AFste ZREFL oYt wEbA, Loade 7HA3}sE| ok a]
olg] Al A YAZ WA =l cmdreqol 28 load 7} Eud, Fglolad
EX 7IA3E cmdreq® 238 4 ) load = 3 2A3W, J2$ do
B Ao gt 2 E 7] A7R = thA] RujA| grolk "t

r\r

GIP Client GIP Server

| GIP Session Established |
Cmd.req (Load)

Cmd.res (Load)

Cmd.req (Streamline)

Cmd.res (Streamline)

[29 7] A Q1 7hA) 3
sequence
cmd.reqel] W3 S cmdres & @t 18 72 cmd.res® body packet
o] PeiE HFE Type fields #ER data field®] TFE ovlstH, 4714
Jejo] kS 7Fd 4= ). Poly Data® cmd.req® LoadE A|¢l3k 7HA13 &4
of thall geometry data® ZA¥}E B wj AREITE Images 7HAISE 8% o
3t SHS olu A2 Xl uw] A}E3lt) Status® cmd.req’t A3E wHEX] £}
Ao w, Aol el e FFE=E Byl w AFE3Y}l Transfer function
keyi Load ° thdk $Ho= A o] 9] transfer functiong WE F U+

A -
2 ES B u) ARER




cmd.res Body

Type Len Data
8 32 Len
Type
Poly Data 0x01
Image 0x02
Status 0x03
Transfer function key 0x04

[ 8] 7MM 3 S2e FH
S doM= olE 21719 cmd.oreq 9 cmd.res®] FEjo] wWE data fieldd] -

nl. 7IA13 84S 9% cmd.req

1) Load

Load + cmd.req oA A5gk vie} o] 7kAI8}; staiz} ab= HolHE ¢
59 o Hul= 239 3 FHolt) Load?l data field= ¢lo] 54 dolg7| &
At fIAE Uetlle Exkdolt. Ae" AH el dolH7E Fddh

e AT PgA e A4S, a9 HEYD F2E TN EALS ¥Feo]

Bl o2x, HolE XS 7=

)
e
>
>

cmd.req Load Primitive Body

filename prefix of simulation results to load

type

Load 0x01

[Z2¥ 9] cmd.req Load ¢ dHlolg =

2) Scalar Distribution

Scalar distributione 2=z} gl st E¥ 5 7A|skst7] Y38k 23 o ). Scala
r distributione o]o] that L& Yaf, Yl scalar kol W3t typed} A|HSH




doleel A9 A time stepS EWIth 13 99 type FHELS EEH Efol=
B JolE] 9] dejt}t, thE 8o EAT A typed thE QU E F
W Hh o] HEC guE Foles AL GIP LREFS ALESE §89

cmd.req Scalar distribution Body

Type Time Step

8 bit 16 bit
Type
Blade Pressure 0x01
Field Pressure 0x02
Vorticity 0x03
Velocity 0x04

Time Step : Current time step

[Z13 10] Scalar distribution body

2]

dlolele] 1= 9 Uﬂﬂhﬂ st gtEelth. GIPJ TN LS o]_g_ =
omz ARgE = glrh 3 AAg dHolHe Ag- 18 1
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cmd.req Graph Primitive Body

Type

Body

8

Len-8

(Goph | Roprusontaion [ \uo |

Pitch angle variation At a span position 0x01
Sectional normal force At a span position 0x02
Sectional chord force At a span position 0x03
Sectional span force At a span position 0x04
Sectional x-moment At a span position 0x04
Sectional y-moment At a span position 0x05
Sectional z-moment At a span position 0x06
Pressure distribution As azimuth angle 0x07
Pitch angle variation As azimuth angle 0x10
Sectional normal force As azimuth angle 0x11
Sectional chord force As azimuth angle 0x12
Sectional span force As azimuth angle 0x13
Sectional x-moment As azimuth angle 0x14
Sectional y-moment As azimuth angle 0x15
Sectional z-moment As azimuth angle 0x16
AverageV data Whole time step 0x17

[Z1¥ 11] Graph Type

cmd.req Graph primitive Body, when the graph at a span position is drew

Time Step Span position
16 16
Type
Span position 0x01

(28 12] A3 dojE e g 7MA13 &%
4) Iso—Surface
[so—surface FEJS] 7FAI3}e] sk o4& we "d==2 ¥t} [so—surface
= 58w @s 7h dHlelEES shte] MoR Ho Fe
T+ iso—surface® 7[AIs}tE dlo|H 7} oWl ZAAE

i o
A3 dolHY AF o= time stepQlAE WAL} Value type2 FHol 7|&




2 o] "M ghol %A AA =24 GAAE HERAY. Filler type 7}
Al3E iso—surface®] EHol oW transfer functions A8 A= WA} |
S Num< 574 HY #@Es st429 o8 709 iso—surface® 7MA3E off iso
—surface? /NS yepdY. vpx|2to 2 Range®} start, end 2 13 129

BAE Range®] @3} 2ol WIS UEhly] 9% REES 1 g2 e

=

cmd.req Iso-surface primitive Body

Type Time Step ¥;;>uee _IF)IJL?; IS Num Range Start End
8 16 8 8 16 8 64 64
Type | Value |
Vorticity 0x01
Q-Criteria 0x02
Velocity 0x03

%

Physical value

0x01
0x02

>=Start 0x01
<=Start 0x02
>=Start and <= End 0x03
== Start 0x04

[

5) Streamline

I =

= —

13] Iso—surface d°]H

Streamline> Ho|H<9] 59 RS HoAFT old digh 7MAgtE Q4317
A& GIPS 13 13 #2 Hlojg H=E 7FF T Vector type o™ HE ZLol
3t 358 HiuA s=AE WA Time step 7FA3} 3alA} 3F= time
step=, presentation type < 5 line &2 HoEXA| particle 2 B &4
of 3t FAAS vEeRT). SP generation methodi= streamline®] seed poin

=2 A

A& WAt o] SP

tE2 A, A, "X Azo® WEXA seed point listE
generation method®l] Wz} SP generation body: ©#}%t}. SP generation met
hod 7} Auto ¥ 74-%- SP generation body+= $lTh.

=
=
AN




cmd.req Streamline primitive Body

'\T/)?;Lor Time Step ?;:seentation (SsF;neration (SEF;neration
Method Body
8 16 8 8

Vorticity 0x01
Velocity 0x02
0x03
line 0x01
particle 0x02

Seed Point Generation Method m

Auto 0x01
Auto Point 0x02
Auto Line 0x03
Auto Plane 0x04
Seed Point List 0x05

[Z23 14] Streamline Ho]E =

Auto Point, Auto Line, Auto Plane¥ 79 1% 14¢} o] SP generation bod
vE zr+=t}. Point, line, plane Z}Z}ol thsf] 3xY 3% A Aol FH3E=E seed poi
nte] A5 7|&d 4 Jqrh. ESE SP generation method 7} Seed Point List
A A 19 149F o] seed point generation body: Z+7+¢] seed point ©l

oe Fxel PaED YA 5 Y




Seed Point Generation Body

coordinate
to_Point 0x01 64 64 64
sp Point
Num coordinate
16 643
Auto Line 0x02
SP left right
Num coordinate| coordinate
16 64*3 64*3
Type
Auto Bpx 0x03
SP Upper left | Upper right | Lower left | Lower right
Num coordinate| coordinate | coordinate| coordinate
16 64*%3 64*3 64*3 64*3
Type
Seed Point List 0x04
5P Coordinate list
Num
16 64*3*SP Num

[Z13 15] Seed Point Generation Body

6) Pathline

Pathline Fo]xl 7|3k o] spute]l FA7F wheh2 Aeolth. olefgh 7pr| sk
FE A A8 S&AA Fo] AHEH= 7HAISE ZIRelth. GIP2 pathlines &
dat7] 91sf 19 159 doly Z=E 7EXIth typed oW dloly kel tig p
athline ¥.o] A& WA} Pathlined 93] Fold 7]7k& BAE7] 93]
AREgHTE 71302 Al ZPAIZE R Al Zbo] glofof SFARE pathline< start time’-F]
dlolEl7t EAlsks A A7EAS] 713 oS HoFr] wiied 842 AR A7
91 start timeWt %383t} Presentation type® SP Generation Method2} SP G

eneration Bodyi= streamline ©] W3t 233} 5 L3I}




cmd.req Pathline primitive Body

. SP SP
Presentation ;
Type -?-Tfn: Type Generation | Generation
Method Body
8 16 8 8

Type
Vorticity 0x01
Velocity 0x02
0x03

Presentation Type
line 0x01
particle 0x02

Seed Input Type

Auto 0x01
Auto Point 0x02
Auto Line 0x03
Auto Plane 0x04
Seed Point List 0x05

SP Generation Body is same to Streamline primitive body

[Z2¥ 16] Pathline ®HloJg H=

7) Animation

AR S dHolE e A9 ofymo] S HolHE THAISEr] g £ oItk
GIPS ofymlo] el theh 835 A dgtt. ofymo]dL typed} bodyE 7H
o}, type oyHo]HdS A|o]sk= opration? types W AT} GIPS start, st
op, pause, resume, next®] operations A|¥ 3Tl Animation start body®] anim
ation ide= Z@olAETL ofywolds welsty] f& F-olsts @oz skt
Sl AE oAl ettt o] gt ZgoldES] 8 A, ETolAEA of
yrlo]ld start mhok A= gre= Folajx HdFetet. o]9]9] operationol] T
M= startd] @Y L3 F2 AFE3kt). Start time step, end time step< ©f
Udo] S ad At & A1ZHS 9|t Num of time steps to cache =
ofumlold ZHAIstY] &S 9@l cache & dHlo]He| Frolt}. GIP oy Hol A
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cmd.req Animation primitive

Type Body
8 Len-8
Type
start 0x01
stop 0x02
pause 0x03
resume 0x04
next 0x05

cmd.req Animation primitive type start body

Animation | Start End Num of time Animation Context
id Time step | Time step steps to cache | Data Type
16 16 16 16 8

cmd.req Animation primitive type next/pause/

cmd.req Animation primitive type stop body resume body

Type Animation Type Animation | Time
id id step
8 16 8 16 32

[29 17] Animation HoJg =

cmd.req Animation primitive Animation data type

Animation data type

Scalar Distribution 0x01
Graph 0x02
Iso-surface 0x03
Streamline 0x04
Pathline 0x05
Probe by Plane 0x06

c¢md.Reg Animation primitive Context

Type Body

g Len-8

Body is same to cmd.req Body for each type
[2% 18] ofiyueo] A vlolE &} Context

CREDEEIESE A DER IS

Animation data type< A=
2E S ¥33H (load=

dreq® &

7d e =
4 2=

Aeleh), Fol 2

10]1:} cm

A= cont




ext = o] dulo] uz} A=} Context: cmd.req® 7z &3] 3k dlo]g
=9 Yeje 2ok

Animation stop< animation id & J-¥%+ animationS W&} walA, animat
ion®] dlo|H ZEZi= animation id ¥+ Z 33t}

Animation next®} pause, resume % A| animation idE 7}l ejywo] Ao ot
operation ©.% nexti Y-S scened] W3+ Qo] pauser= FA] WE, resum
e URAl A12He 98 AFERHh ol 9A] animation id® ¥ = oy o)A
of ™3t operation®]t}. e}, GIPS] ZEto]AESL} AW cacheE F33HaL
Aol wgl 574 time stepel]l e AAE AFstar oH, o5 Y &4 A
22 Qsle] dA Fgslal A& time step> THE = ATh wWERA, o]E 3He
&713tE $18] Y3k time stepS 7 WA S

8) Probe by Plane

cmd.req Probe by plane Body

Value | Presentation | Time Step Piane_ Presentation Body
Type Type coordinate

8 8 bit 16 bit

Contour line 0x01

Scalar distribution 0x02

cmd.req "probe by plane” plane coordinate

Upper left | Lower right
coordinate| coordinate

64*3 64*3
Coordinate is same to Seed Point Generation Body's coordinate of cmd.req Streamline primitive

If a presentation type is scalar distribution, the presentation body does not exist

[Z2¥] 19] Probe by plane®] Hlo]g T =
Probe By Planex AR&2F SIE| o]0l AREA7E 33k & 3ol shvte] &
He whEW, O HHo| EAists HlolHE Hdte AW o®E HoFEH GIP
2 Probe By Planes 13 189 JH|=Z 23t} Value type> AT @S
WA gkt}, Presentation type< YWeol| d=E WHES 9w st™, contour lined}
scalar distribution ¢ F 7FA] @ ElE A L&t} Plane coordinate 32 &%t

Aol HmH el FE 2 Upper left ¢ lower right ¢ & Aoz HHe HusE 4




A3ttt Presentation type © W} presentation®] body: @2} Tt} Presentati
on type©| scalar distribution & 7% 7FAIs}e] digt & o] AAHHST
w9l presentation bodyi= $1t}. Presentation type©| contour line¥ 4%, L
Y 199} Zo] T 7FX 9] presentation body7} €At} Gen method”} AutoLog
Scalee]t} Auto ?1 A-F-el= AA ehQle] /it WAISkaL, Value list & 45
A A value9 listE W A3}, Value lists double precision®] @ Z~Eo|t},

probe by plane primitive contour line body, when Gen Method is AutoLogScale or Auto

Gen Line
Method| Num
8 16
AutologScale 0x01
Auto 0x02
Value List 0x03

probe by plane primitive contour line body, when Gen Methed is value list

Gen Line :
Method| Num Value List
8 16 Line Num * 64

[Z2¥ 20] Probe by plane®] contour line presentation body

9) Transfer function

cmd.req Transfer function Body

Scalar Value
Type
8 bit
Pressure 0x01
Velocity 0x02
Vorticity 0x03
Qcriteria 0x04

[2®¥ 21] Transfer function &% dlolg H=




cmd.res Body
Type Len Data
8 32 Len
ype
Poly Data 0x01
Image 0x02
Status 0x03
Transfer function key 0x04

[ 22] 7HA 8 S5he] d

1) Poly data ¢} Image

Cmd.reqe] &3l ek &2 7HASte] Axjoltt. o5 &y 913 W
2 AA F 77 vk stve 7EAEEe] A3E geometry data = @SR
AdAoR e Yy st e FooldEd #ri= Wyolth. T WA=
Mol A AP 7HA] Faete] olu A& HEstes Wolvh. A WA WS AL
|Aeke] AT Aol o3k view o Wsto] wE} o] Folx= EE WEE S
OJAENA FPstrz, g HolHE AESd & A7t df 42 fitk + 9
A WS AREAE] Aol ol W mith 1 Al A 9] scenes A H7E o]
Az AFstofo stum AREAFe] QIEEAMH S B /‘W%Oﬂ Adstofof ghrt. A
dse STl ETZE dEFY HolHE vE A5 7 WA o] AFEEY|E

o
SHARE, tiE-Ee] THAISE EeS AAIRE AdEEAde A A dA WEe AR

sttt GIP> cmdres® dlolH YFEIZ o] F 7IXE EF sy, 19 219
% %

Lenoll ©gA1E Aot o] nlolve] Fefz Sefo]dEe] dEd.

2) Status
Cmd.res® 7 WA FHZ cmdreqe] &F dig S5 vt=s o Aot
- cmd.res? FHZ EFo|AE HAFHTY. cmdres? type©| statusY
Len & 4o|H FF=&= ofefe] xef Al ofgfe] S R{FIEE ZEEF
g o fFul ¥ JloR GIP TREZFS AMEshE S8 we SRI=E

ol

G 2 Jo o




[# 2] cmd.res status code

Error Name Error Code Value
CMD_RES_STATUS_SUCCESS 0x00010001
CMD_RES_STATUS_FAIL 0x00010002
CMD_RES_STATUS_UNKNOWN_COMMAND 0x00010003
CMD_RES_STATUS_WRONG_DATA 0x00020001
CMD_RES_STATUS_WRONG_SCALAR_ID 0x00020002
CMD_RES_STATUS_UNKNOWN_PROBE_TYPE 0x00020003
CMD_RES_STATUS_NO_POLYS 0x00030001
CMD_RES_STATUS_WRONG_ANI_ID 0x00040001
CMD_RES_STATUS_DUPLICATE_ANI_ID 0x00040002
CMD_RES_STATUS_WRONG_TIMESTEP 0x00040003

3) Transfer function

cmd.res®] transfer function & cmd.re =
H}. Load WHoZ AA| do] 912> &, HA dolyd dst Ze Y E
AFo 2 AAdsle] STlo|dE AS ==

o @i & ul transfer function A2l dHo] & 4 A=F v}, 17

o 2

B &

bl
|
f
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o
o
8
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= transfer function® Hlo]E] WE=Z H]FET} scalar value types o]@ 4| o]

B #ow FYES AASA=AE EIH num # palettes= 1 Floll gk #

dES ek




cmd.res Transfer function Body

Scalar Value ik palette
Type
8 bit 16 bit Num *(3* 8+32)
Scalar Value Type m
Pressure 0x01
Velocity 0x02
Vorticity 0x03
Q-criteria 0x04
color
Key R G B
32 8 8 8

Num means the number of elements in the palette and the type is integer.
cmd.req Transfer function palette is a list of color data

If the number of elements in palette is zero, GLORE sends transfer function by own palette

[29 23] Transfer function HoJg =

Ab oluH o] A 714 Hlo]lE 9] AP Push.req

1) GIP Cache Sequence Diagram

GIP & offydo]d 87ell cached A%ttt Animation 839 dlojy H =9
cache num= MW7} vjg] whkgo] AFsford Ao & ofn|dth. oA E
7F Al "oy Ho]2E {X ]e 5 ol = A delE Hlo]xTt =8
J= A HlelE e ¢ 2 9}‘3}. GIP+= cacheE #8 pushreqEs #|3t}
push.req= NFE 98] Sho|AET @34 et AH7F HolHE &
oAE HED F Ux WHS ATt FeolAdEE pushregs oW
dlol8 ¥E}7} Animation scened 45 3T HOHE A AAste] A&
T Aok 29 22 FEelAETE Al oyl dS & et MW7t push.re
qE ol&dl AEd dHelHE dAFets HA4S HoTrh

N




GIP Client GIP Server

GIP Session Established ‘

Cmd.req (Animation)

Cmd.res (Status)

Push.req (AniScene)

Save the message
into cache DB

Push.req (AniScene)

Save the message
into cache DB

[713 24] GIP cache sequence

2) Push.req

push.req® cmd.req 9 "F37FA 2 7]E2A Q1 GIP packete] Hlolg ZH=o|t}, u}
2}A, pushrreqE 2733}7] Aol WE=A], GIP MA o] &Aoo st} push.req
© ofyHlelde] MAE s AHEE7IE SARE, B WEE dYe vE &
T2 ARES S5 9o a3 232 ofyHolAS & AE% = push.req?l ani
mation scenes 93 ©lo|H TE=E HoFU. Animation id+ animation start
Al ZE}olAE A Foas animation idE IHE AFL3HC} Time stepe A%
3= dlo]E 9 time step V| 3c}. datar= cmd.res? poly data®} image & Ej
£ AdErh




push.req Animation Scene Body

Type Len Body
8 64 Len
Type
Animation Scene 0x01

push.req Animation Scene Body

Animation id (integer) | Time step Data

32 32

[Z2¥ 25] push.req animation scene H|oJE Z =

4. GLOVE 9A9 GIP

GIP< GLOVE®] &4l Z2EZ= 7)dH vt GLOVE (GLObal Virtual Environ
ment for collaborative research)A] =8l KISTIOA 7iEel, )&% dolH=
7HdEA A Fskes 7HAIsE ot 3] 1H 26> GLOVE ol 9] GIPY
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5.

High End User

GLOVE Client Dl
Clister

Low End User R%?L%{é?g

GLOVE Client

GIVI : GLOVE Integrated Visualization Interface
GLORE : GLOVE Rendering Engine

[2¥ 26] GLOVE ©°lA]¢] GIP

a9 272 GLOVECA 7HAsF Z2EZQ] GIPS o]&3te] 7hAstst Zyjolt)
ZE dHolg AEdolHe ZAFE  iso—surface®} probe by plane, scalar
distribution®] thst A5 GIPo=E FA33 T
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