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7}. Gnuplot

1) 78

Gnuplot2 UNIX, MS Windows, VMS, Atari 52 th3r Z 2%

ol A

AbEs 5= e, AM=—-2Ql F419] data/function plotting utilityt}.

o] AZEY o] yal/za HofoA Bt} Hlo]E = visualizedF =

o2 1986 d5H /e B2 o FH9 2D/3D 1Y ZE AU
1=
2) Gnuplote] 23
=)
gnuplot {X11OPTIONS} {OPTIONS} filel file2 ...
[&2 2—1] gnuploty ¥4
= A3

18 HER Sedol g

X11 F4L wh=A] w ok wpefok shw, X115 AHESHAl &
FAIE ootk gde yEd A= ddEnt. Command—]
o

_\]j_@.—gl_l:_ J}o]/] Jq_o]m o2 7" o}]\

load "filename"
cd 'dir'

[A2 2—2] Gnuplotol| Aol Ex<4 A&

AL load HLZ 910 So|P, gnuplot PEA[E 3o A

we
ZE H exit AEE WA UL Gnuploto] A EW AW
et %713 F9e Unix 9 AmigaOSollA &

A z27]

< .gnuplot
2 A 2" A= GNUPLOT.INIY %7]3) 9dS 24

st g
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3) Gnuplotd 18X -~

Boxerrorbars
* Boxes

* Boxxyerrorbars
* Candlesticks
» Circles

* Dots

e Filledcurves
* Financebars
e Fsteps

e Hsteps

e Histograms
e Image

* Impulses

* Labels

* Lines

e Linespoints
* Points

e Steps

e Rgbalpha

e Rgbimage

* Vectors

* Xerrorbars

* Yyerrorbars

3




Yerrorbars
Xerrorlines
Xyerrorlines
Yerrorlines

3D(surface plots)
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1) Sectional data

7h) "lelE fa

o Sectional datadll gt 2= 6714 Wl did] HAx] vl 2
S, AR BgS 1FFY 2 ZE whEoof k. (T 6 ¢ 2
+ 6 = 1871)

o ¥ sectional normal force®} sectional thrust©= &2|al|A A 7Zt3|
ofF aAIN o] F 2 A9 %*}5‘}7] zel o] AdolM= F #
< sYsivta 7P, wekA 7 gke] visualization A3 A

N

o ctsrx_wxxrxrxunw HOJEA TAE Tl FEF 4 9t
blade surface®l ¥+ <& #j| gttt

o Z} span YA o A9 sectional normal force 59 S st #
<2 span F A AMZ Y& chord #S 2zt oJE] HES oA
AEsfoF sk, ol= AA HelHoA A3 9129 3= interp
olationd|A] 2t ¥ FHikstd Hr,

t}) Graph (forward flight)

W97t (azimuth angle) o] Wste] W& gho] WistE BHe Zlo] Fa3
=3

¢ Sectional normal force (specific span position, distribution)

Sectional thrust(specific span position, distribution) : A=< sec

tional normal force®} FL3t Aoz 7}A s

Sectional span force (specific span position, distribution)

Sectional chord—wise force (specific span position, distribution)

X—moment (specific span position, distribution)




Y—moment (specific span position, distribution)

Z—moment (specific span position, distribution)

t}) Graph(hover flight)

Hlojzbo] Wsla] = zhe] W3l uu)Ely] wjiol| steady data® A&
stet,

Sectional normal force (specific span position)

Sectional thrust (specific span position) @ A=< sectional norm

al force®} Y3 Aoz 7HA g}

Sectional span force (specific span position)
Sectional chord—wise force (specific span position)
X—moment (specific span position)

Y—moment (specific span position)

Z—moment (specific span position)

t}) Graph samples
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position®] 41 2] sectional thrust

[29 3—-3] % H]& A]9] sectional

thrust ¥

n}) Important data fields

e Type of force : sectional normal / span / chord—wise force, X—
moment, Y—moment, Z—moment &

* r/R : Span position

e Azimuth angle : @ &3l 9] X]+= angle¥} distance(= span position)

2 & 4 A

e (x, y) ! Azimuth angle 2%} # 3 (cartesian)® ¥ 33+ A3}
* Force : 2| dlo]H

e Hover flight vs. forward fght : L] A FolE= F7|8tH =
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2) Trim solution

Trim solution 2 X = 3] M wWE trim solution W3S Ho]FHof
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3) Pitch angle

Pitch angle Z1#|>+= I A F 7FA 2 A 7t}

e Pitch angle(%): 2E W9zt W3] 574 blade span position®l] A
9] pitch angle®] W3H(AE 1 >x)

e Pitch angle distribution: ®=& 9]Ztoll tia] A blade span
Z| o 41 9] blade pitch angle®] W3H(LEH 1g=)
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Pitch angle
o

Pitch angle(degree)
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4) Pressure distribution

a4 Fx adEs AA AdtelA 2k 3H(non—dimensionalizatio
n)E o)L m g KFLOWIA =83sl= CP#A (r/R)?S. & it}
a3 AZMdY (forward flight)e] 9ol F2d3) gk W7} &
AQ17tel wet e uf Mdxdnje] gro] MAHAN. =, 99 A=
A 93 C,.P,#S (r/R + ux sing)’o2 Yol ). ojuf, Fi}
A3t g g FoldA e wep Az el ghol wiyith A4 =

o
o A& tip velocity® Fx}s) o=z gz AF&stH F X9k qh
oF section velocity® F2F3} gthH section velocity @tz 7

HE Lok gt




| ° _
- Experiment
IEl% s Spalut-Allmaras
T I _ kev Wilcox-D urbin
| ko SST
05[]
B[
C |
of
05l
1 [ PR N T T N T MY MU T AN MY Y N W ) 1
0 0.25 0.5 0.75 1
x/c

[Z1¥] 3—7] Pressure at a span position

A7 Fofdliof & AFE2 Ui fl/otmle A EElor &

the Abaeltt,




4. 27

7k 718 7s A4

glvGraphE A wj ofefjol]l HLIqt 7o EF A st

o,

)

ol 42 (as 2D array)

Graph title 23

TP F5HF AA : curved graph, disk graph

X, Y = title AR

Curved graph®] 7%
@ Curve®] 7l A4 (J8=+= deoly 715)
& 7} curve?| title A%
@ 7} curve® M7, #2l FTH, #7] T 24

Disk graph®] 4% ZeE 44 71%50] glojok wk.

i A R A
& 37 AAo| "wH A GNUPlot script® A4 332 GNUPlotS 2
B EdR=

= 2 ojmx] 2|

. S92 £

e glvGraph class

glvGraphi= E+& graph ¥ 29 Ao =2, Gnuplot® C++ wrap
pertl. o] 29 IS GnuplotE T=EdA 1 AFES oJu|A =
o VTK A9 AHET%(data structure) 2 AZs|F+= Aol

o]-§-gt

h 8

GnuplotE S &38lar 1 AdAyE W= HELS [PC pipes
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e Application specific classes

glvGraph 2=t A= T 7o ol T 7ol delx FEo= 4

| g 7] "ol 54 oEgAelds f Sdlae A o
A Mg Fsts Aol ikttt Ao o & S04 =F
s9ths #3k ofEeAeldolet glvGraphRotor, Zw38e] 750
+ glvGraphAstro 555 W= FHA 7} ofFgAolde EAS
HkoJ 5}+=(sectional normal force -« D 3, W E Fdske Aol
=3

t}. Input / Output

el dolER VIKS A ARTEE ST st Mde e

wje] apoldl e ket 2k,

e VTK tHlo|H : steady¥ 7A-F vtkImageData, unsteady¥ 7-$ vtkl
mageData (3D) ®=+ vtkTemporalData® = 2] 3t}

e Array : Hlo|E 9 ZEFol W} steady 2D/3D array %3 unsteady
3D/4D array® 2] &},

GLOVE data structurel 4] trim 2 sectional datag #gstil ATt
7F A2 E Adst=d ash volHE A 2 FEA ol & dat
a analysis core® array HE|Z Wxlth olw], arrayel 719 raw
2 columng index 18] X9} Y9 min/max range® 3t/ HAdH
ok & 708 arrays= & 7€) plots AASEAL Yol arrayrh HEE
5ol B9 plote] AR ET oW 79 plote] A=A (curv
e, distribution disk)%= 74 AT Array(E)3} $HA plot I E)
9 color, legend, X ¥ Y = label 50| &4 dadwt). wheF disk di
stribution FEje] 2> 2FH color WAl transfer function®] g
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GLOVES #Hy o7} VIKE 7|Hto 2 7w 22 yvtkImageData
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7}. API 4

e mode : oWl IHZE 1A A3},

)

void mode (int mode) ;

A&

glvGraphRotor *graph;

graph->mode (ROTOR GRAPH BASE AZIMUTH | ROTOR GRAPH TYPE SECT N
ORM FORCE) ;

[ 5-2] mode 59 AFE oA

st g )
O mode : oFfell L3 Aol ROTOR_GRAPH_BASE_x$} RO

TOR_GRAPH_TYPE_ & 38ty Mg A bitwise ORE
Fege A

— ROTOR_GRAPH_BASE_UNKNOWN

— ROTOR_GRAPH_BASE_AZIMUTH

— ROTOR_GRAPH_BASE_SPAN

— ROTOR_GRAPH_BASE_DISTRIBUTION

— ROTOR_GRAPH_BASE_REVOLUTION

— ROTOR_GRAPH_BASE_CHORD

— ROTOR_GRAPH_TYPE_MASK




ROTOR_GRAPH_SECT_NORM_FORCE
ROTOR_GRAPH_SECT_SPAN_FORCE
ROTOR_GRAPH_SECT_CHORD_FORCE
ROTOR_GRAPH_X_MOMENT
ROTOR_GRAPH_Y_MOMENT
ROTOR_GRAPH_Z_MOMENT
ROTOR_GRAPH_TANGENT_CT
ROTOR_GRAPH_PITCHING_MOMENT
ROTOR_GRAPH_ROLLING_MOMENT
ROTOR_GRAPH_PITCH_ANGLE
ROTOR_GRAPH_PITCH_DIST
ROTOR_GRAPH_PRESSURE




e enable / disable / isEnabled
=4)

void enable (int datalID);
void disable (int datalID);
void isEnabled (int datalD);

H
H

M

[£22 5-3] enable, disable, isEnabed 3+5¢]

A& 1)

glvGraphRotor *graph;
boot ret;

graph->enable (GLV_DATA 0);
graph->disable (GLV_DATA 3);
ret = graph->isEnabled (GLV_DATA 0);

[42~ 5—4] enable, disable, isEnabled 32| AFE o

2o E)
D datalD : GLV_DATA_0 ~ GLV_DATA_7 < 3}y




=
B AeEE A 4 c;;gw%, o) Z el

jm

=)

voild set GLV_GRAPH MODE mode, int value);
void set (GLV_GRAPH MODE mode, char *value);

void set GLV_GRAPH MODE mode, double *value) ;

GLV_GRAPH MODE mode, int dataID, char *value);

(
(
void set (GLV_GRAPH MODE mode, double value);
(
(

void set

[A2 5-5] set &9 9

AbedE 1)

glvGraphRotor *graph;

graph->set (GLV_GRAPH WIDTH, 320);

[A~2 5-6] set <o ALE 9

etrg)
@ mode : ot A T st
— GLV_GRAPH_WIDTH
— GLV_GRAPH_HEIGHT
— GLV_GRAPH_TYPE

@ value : mode’} GLV_GRAPH_WIDTHe] A1 GLV_GRAPH_HEI
GHT?Ql A$-ol+ %o AS #S 7FA™, mode’} GLV_GRAPH
_TYPEY wol:= GLV_GRAPH_TYPE_DISCY} GLV_GRAPH_TY
PE_LINES Z&




A& 2)

glvGraphRotor *graph;

graph->set (GLV_GRAPH TITLE, "Test graph");

(A2 5-7] set &F9 AME 7

a2t E)
O mode : o} A F skt
— GLV_GRAPH_TITLE

GLV_GRAPH_X_LABEL
— GLV_GRAPH_Y_LABEL
— GLV_GRAPH_Z_LABEL

@ value : +A<

AH-g-# 3)

glvGraphRotor *graph;
double value([2] = { 2.0, 3.0 };

graph->set (GLV_GRAPH X RANGE, value);

[A~2 5-8] set &9 ALE

e )
@ mode : ot & T St

— GLV_GRAPH_X_RANGE

GLV_GRAPH_Y_RANGE

GLV_GRAPH_XTICS
— GLV_GRAPH_YTICS

@ value : 5 709 & (element)S 2zt A=(double) vl




AL&H 4)

glvGraphRotor *graph;

graph->set (GLV_GRAPH LEGEND, GLV DATA 0, "Line graph");

[A2 5-9] set &9 ALE 4

SERED
@D mode : GLV_GRAPH_LEGEND
@ datalD : GLV_DATA_0 ~ GLV_DATA_7 % 34}

@ value : +Ax<4




vtkImageData *get (void);

[A~2 5-10] get ¥4 &9

AL--2l)

glvGraphRotor *graph;
vtkImageData *image;

graph = new glvGraphRotor () ;

image graph->get () ;

[ 5-11] get &5 A& 4




e Joad : class®l| Hlo|HE A3t} Class WH-H o 2= A A3 do]

E]E STL string FH|& v Al Gnuplotol]l ths HeEo]2 B #3ic},

3)

void load (int dataID, int nCount, double *xData, double *yData) ;
void load (int dataID, int nCount, double *xData, double *yData,

double *zData);

[~ 5-12] load ¥9 &4

AR-g-2)

glvGraphRotor *graph;
double *xData; // 1D array
double *yData; // 1D array

graph->load (GLV_DATA 0, xData, yData);

[ 5-13] set &9 AFE 4

SERED
@ datalD : GLV_DATA_0 ~ GLV_DATA7 % 3tye] 3= 714
2 qlom, Ay 8] T E BAe] 1E & 9 Hrh,

@ nCount : HloJE 2] A5
@ xData @ X 5 Ho]H]
@ yData : Y % H°]H
® zData : Z % tlo|¥




i

e draw : classol] A &= 3= Hlo|HE Gnuplotoll A|&3sfar, 1)3&

e olulA Welw waw,

3)

void draw (void);

[A2 5-14] draw 359 &1

ARg-#)

glvGraphRotor *graph;

graph->draw () ;

[A2 5—-15] draw T+9 AL 9

4~

e reset : classol AFH AT EE HolgH IHE A5 7] A
2 Eolztt},

%)

void reset (void):;

[A~2 5—16] reset $F52] £¥

AHg-2)

glvGraphRotor *graph;

graph->reset () ;

[A2 5—17] reset 39 AFE 4




6. 712 EAF &

2

A

o VIKOA] imageE =98 wf Flofef7} F§ 8] 4]

= vtklmageReader29] A4 FileLowerLeftOn®] 2+ member functionS
AREEE = itk SEAINE o] FE el A= virtual function O =N
TR, AARE o] SHEE AETE SHzd FAHUES A
o]t}

e VTKo A image FE9] HolHE 7P & t&E F A+v Ed=
= Hl2 Qo] H& EA9x #BHo] g, vtkimageData Fe A+
718A o 2 vtkDataObject A€ol £3}al, vtkPNMReadere} #o]
AAZ filed oS W L¥bE o7 ALg3t= FP 2= vtkAlgorith
m Algel &3ty zkol7) Tt oA o] TA|ZF H= o] HEE

FileLowerLeftOnE AHEZ o Sk gl=ibe] zpe]7F HAs}7)
ot HjHdE7ke] e Aol A @7—1‘311 i VTK Wl

A% vtkAlgorithm A€ol Zd 2= A vtkDataObject A€ 2]
Z Y ~E manipulatedti= subjectd] IS F= Y3}, vtkDat

aObject:= @a}AbH internal data structure =7} 2& 72 Zt}

= A7tols] Wil vtkimageData® A7 AFEEHE Aol vl
FA1e] ool tF Wiro] 2 A eprris EAE v,

e STL9] string Zej~29] Zo]xsl FA)

o vtkXYPlotActor A

= vtkXYPlotActor:= vtkActor2De] A S ~=2 GLOVEC]A ALg
&= viRenderer$} Fgho] 7hedhAl= 1A, viRenderert vtkA

ctorE WS & 9=, vtkActor® vtkActor2DE # W A

o vtkActor2D A

= vtkActor2D+ rendering windowS 2D 783 ~glal 7FEEta A A




gk X 29e g™ &, GIVIOA &8k A3 22 A9
o] planedl 2] stal AREAZE mhSiE 3AF IRel Al
g 4 QA sk A ¢F "HY A5 AHel A+ viRenderer”}t
vtkActor2DE A3ttt e (53 A& oA &2 3 -
agla 58 AYE s A A= &) #wirst 2ol shdo

_]
N
of A Aol o wiAd el glth,

e [PC pipeS ©]&38)4 GNUPlote] ZHE /o] o= dFi

int

Run (char *com[])
{
int pl[2], p2([2], width, height, format, size, result;

static char *command = {"set size 2.0, 2.0\nset title \"Test Plot
\"\nset xlabel \"Deflection (meters)\"\nset ylabel \"Force (kN)\"
\nset terminal pbm color\nplot \"-\" with linespoints\n0.000 0 O
\n0.001 104 51\n0.002 202 101\n0.003 298 148\n0.0031 290 149\n0.0
04 289 201\n0.0041 291 209\n0.005 310 250\n0.010 311 260\n0.020 2
80 240\ne\n"};

char *pixmap;

/* create pipe from mother to child */
if (pipe(pl) == -1)
{
fprintf (stderr, "Unable to create pipe from mother to chil
d\n") ;
}

/* create pipe from child to mother */
if (pipe(p2) == -1)
{
fprintf (stderr, "Unable to create pipe from child to mothe
r\n");

}

switch (fork())
{
case 0 : /* child */
/* connect pipe descriptor into stdin */
dup2 (p1[0], 0);
/* connect pipe descriptor into stdout */
dup2 (p2[1], 1);

close(pl[0]);
close (p2[1]);

execvp (com[0], com) ;




break;
default : /* mother */
dup2 (p2[0], 0);
close (p21[0]) ;
write(pl[l], command, strlen (command)) ;
close (pl[1l]);
ReadPBMHeader (&width, &height, &format);
if (format == PBMP4)
{
size = width * height;

}
else 1if (format == PBMPO6)

{
size = width * height * 3;

pixmap = (char *) calloc(size, sizeof (char));
if (pixmap == NULL)
{

fprintf (stderr, "Cannot allocate memory for pixmap

\n") ;
exit (0) ;

result = fread(pixmap, sizeof (char), size, stdin);
fprintf (stderr, "result : %d\n", result);

convertPixmaptoVTKImage (pixmap, width, height, format);

return 1;

int

main ()

{

char *gnuplot[2] = {"gnuplot", NULL};
int ret;

ret = Run (gnuplot) ;

return 1;

[A22 6—1] IPC pipeE ©]&3F Gnuplot 23}




