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But | Know Nothing About Explorer!

What is Explorer?

IRIS Explorer isahigh-level programming system designed for the creation of complex
applicationsto visualize scientific data. The code was developed by Silicon Graphics,
Inc. (SGI) and isnow owned and under continued development by the Numerical
AlgorithmsGroup (NAG). It runsonmany UNIX and NT Platforms. Thevisudization
routinesconvert datafilesto three-dimensional images. Theapplicationisdesigned to
be extremely flexibleto conformto amultitude of analysistasks. Datamay be viewed
inthreedimensionsor any one- or two-dimensional subset of the datamay be selected
for analysis. For example, Poly3D output can be rendered asanimage of thefault
plane, calculation grid, and stressand displacement fields (Figures 29).

Figure 29a:
Perspective view of
two overlapping,
semi-circular cracks.
Grid onfloor and walls
show spacing of
observations in the
volume.

A Tutorial-Based Users’ Manual for Poly3D 37




1 t CHAPTER 4: Viewing Output With IRIS Explorer

Figure 29b:
Principal stresses on
an observation plane

inthe region between
two overlapping
normal faults. Colored
arrows show the
direction and magni-
tude of the max.
tensile stress. Ticks
definethe directions
of theinter. and min.
principal stresses.
Grey shading repre-
sents the location of
thefault planes, made
transparent so that
observations behind
the planes can be
viewed.
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Any component of the stresstensor or displacement vector may be viewed and any
combination of components may be displayed together. The user may view the output
fromany angle or distance fromthefault plane(s) and can change viewpointsonthefly.

Throughout thisoverview, | will illustrate the use of Explorer with examplefilesof output
fromthe boundary-element code Poly3D. Explorer is, of course, not limited to visualiz-
ing Poly3D output, and hasbeen used at Stanford to display digital elevation models
and 3-D attributesfrom selsmic data— and has potential for many other uses.

How Do | Use IRIS Explorer??!

Thereisan on-line user’smanual and tutoria for Explorer developed by NAG Youcan
find it under Online Booksinthe Help directory on SGI workstations, or check theman
pagesor help filesfor useon other machines. After reading thisoverview, you may wish
to runthroughthe Explorer tutorial. 1t isuseful to havethe on-line help besdeyou as
you learnto use Explorer and the companion applications, DataScribe and
ModuleBuilder.

To use Explorer, you must have accessto thissoftware and adataset to
work with. A sample data set isavailable by anonymousftp from:

bi shop. st anf ord. edu
inthedirectory:

/ pub/ p3dexpl orer

1Chapter 4 waswritten by Juliet Crider in November 1996 for the Stanford Rock Fracture Project and
has been updated for use in thisusers' manual.
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Understanding Data Scribe

DataScribe Modules to Read Poly3D Output

Juliet Crider haswritten three DataScribe modulesto convert Poly3D output to Ex-
plorer latticeformat. Each modulerequiresthe user to make minor modificationto the
Poly3D output fileto run properly. These modulesare available viaanonymousftp
from:

bi shop. st anf ord. edu

inthedirectory
/ pub/ p3dexpl orer

Thesetoolsmay be periodically updated. Pleaserefer tothe. hel p filesfor each
modulefor detailsontheir function and for troubleshooting hints. (AccessHelp for
any module by clicking the right mouse button with the mouse positioned over the name
of themoduleinthe RIS Explorer Librarian) Usethese modulesto convert your
Poly3D dataor astemplatesto design your own modulesto read other typesof data.

Input Fault Module (i nput Faul t)
Thismodule readsasingle planar fault from Poly3D output geometry of thefault. To
use: extract output geometry for each fault and save asaseparatefile. Juliet suggests
theextenson®. faul t 1" or “. f aul t 2” (etc.) withthe origina filename. (Besureto
indicate“pri nt _el t _geom= yes” inthe Poly3D input file before you runthe model.)
Addaline:

f-resolution: <x> <y> <z>

inthe header with dimensions of thefault array replacing “<x>", “<y>", and “<z>".
Thisisthetext flag for the DataScribe resolution vector and the vector itself. For a
circular or dliptical fault with 10 concentric rings of 4-sded elements(e.g. afault
meshed viaPoly3D Forms), theresolutionis20 20 5. Finally, removethedashedline
which separatesthe header information fromthefault data. Thelast charactersbefore
the datashould be* x3” (no quotes).

Figure 30illustratesmodificationsto the Poly3D output file necessary to run
i nput Faul t. Figure 31 showsan overview of themodule.

If you have morethan onefault inyour model, read themwith separate copiesof the
i nput Faul t module. It ispossibleto render themtogether in Explorer.
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Displacement Input Module (i nput Di sp)
Thismodule reads displacement magnitudesinx, y and z from Poly3D output file. To
use, add aline:

d-resol ution: <x> <y> <z>

to the header of the Poly3D output file. Theresolution isthe same asthe number of
observation pointsin each dimension (fromthe observation grid of the Poly3D input
file). Removethe dashed linewhich separatesthe header information fromthe principal
stressdata. thelast charactersbeforethedatashould be“u3” (no quotes). Note: if the
fileaso containsinformation regarding displacement onthefault, thisflagisnot unique.
Change us(-) andU3( +) to something else (seeFigure 32).

Figure 32illustratesmodificationsto the Poly3D output file necessary to runinputDisp.
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Figure 33 showsan overview of themodule.

Figure 33:

DataScribe moduleto sesarnenznl - H
read displacement © casserstie | @ usawia Laes |
datafrom Poly3D l;&: T

output.
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Principal Stress Input Module (i nput Pr St rss)

Thismodulereadsthe principa stressmagnitudesand directionsfrom Poly3D outpui.
It separatessigma 1, sgma2 and sgma 3 into separate lattices so that each canbe
treated as separate graphical elements. To use, add aline:

s-resol ution: <x> <y> <z>

to the header of the Poly3D output file. Theresolutionisthe same asthe number of
observation pointsin each dimension (fromthe observation grid of the Poly3D input
file). Removethe dashed line which separatesthe header information fromthe principal
stressdata. Thelast charactersbeforethe datashould be®si G3” (no quotes). Note: if
you have also calculated the genera stresstensor at each point, modify the STRESSES
header so that SI G33 readsS33 (seeFigure 34).

Fgure 34illustratesmodificationsto the Poly3D output file necessary to run
i nput Pr Strss.

on r||g|_||.||;|1- i verada ) el N riome
AN Bl Ililo

PXFITT - G%A™30n
LA G Fa i, T30 weerbip, | 30 fELT e DRI e

araral
PRTIS s ur, el JTpdng st st Trerascehu e pndor

1 ARG LTV TANT S
Wher Wloc il FPOL IO,
P = Hodies
Woprps Pk Iy
ik Feslahim 5
Ly

Pl D LT T A1 I SRR

r‘(,nliru,nhl_ulllu Pighpdiga by s spwcre e
h,___L o —=— [aLMUNOMN Yador

_F_|gu_re 34 - efeg ~— |
Modifications to ﬁ
Poly3D output file —
: BRI . / = ehEhge of
nece$ary SO that |t S0 % Wi sHd T oaidny o g TRl ek here
may be read by the o U Bk LT il A -8 B0 Lot e 1
. <0 -1 e L3N T h U1 1607 2 3530 2 e
DataScribe module PR i ) (S ea 5 Aot 21T

SLJIE 1 SRR 11 -] MBI e

Dbl R

i nput PrStress.

e

u%
(LELURN R L1 H:f.l'.l LR DI #M- i

DB LR R T 2] e e
[EAcECR TE T N o i T AR TR R n:n" TS 8 P II“"J«.-ulI I-tw-l-l-dz‘-? EREY

FEESLFAD STEITT0s

wEH  mpo Rt %3 ONY O SIG
LTI I TR LTI T II-’IIIq,:IL.l ik
LT
TR P E TR
SR 0o LR e
SRR T

4 H1 OMT kG
EER Py

delele dashed line hers

N4

A Tutorial-Based Users’ Manual for Poly3D 43




1 t CHAPTER 4: Viewing Output With IRIS Explorer

Figure 35 showsan overview of themodule.
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Starting With IRIS Explorer

Building Tools to Visualize Your Data

To start Explorer typeexpl or er at the prompt.

Y our task when using Explorer to build avisualizationtool isto assembleand link a
group of computationa moduleswhich can:

Read your data.

Trandformthe datainto appropriate graphica eements.
Allow you to select what isto be displayed.

Render the datain aninteractive 3D environment.

¢
¢
¢
¢

Explorer hasthreewindows:

1. Librarian whichholdsalist of al modulesand maps

2. Logwhichlistsoperationsand error messages

3. Map Editor which actsasthe graphical interfacefor building and
running visuaizationtools.

Drag and drop modulesfromtheL ibrarian to theM ap Editor. Usetheright mouse
buttonto connect modules. Once saved, module® maps’ aredso includedinthe
Librarian and can be dragged-and-dropped to open.

Tolearn Explorer, begin by experimenting with examplesprovided by NAG or the
Poly3D visualization tools described onthe next page.

. _ - ___________________________________________________________________|]
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Tools for 3D Visualization of Poly3D Output

Juliet Crider haswritten several toolsto visuaize partsof the Poly3D output file. Each
of these can be combined and linked to asingle Render module to display any combina-
tion of parameters. For example, usevi ewFaul t, andvi ewPr St r ess to render the
imagesinFigure 29. Any of these maps may be easily modified to specific applica-
tions.
Themapsare available viaanonymousftp from:

bi shop. st anf ord. edu
inthedirectory

/ pub/ p3dexpl or er

Thesetoolsmay be periodically updated. Pleaserefer tothe. hel p filesfor eachmap
for detailsontheir function and for troubleshooting hints. (AccessHelp for any map
by clicking the right mouse button with the mouse positioned over the name of the map
inthe RIS Explorer Librarian)

Installing Maps and Modules on your Workstation

To facilitate the use of these maps, create anew directory inthe/ expl or er direc-
tory calledpol y3d. Thepathto thisnew directory depends onwhere Explorer is
ingtalled onyour machine. The pathto the new directory islikely to be:

[ usr/ expl orer/pol y3d

Place al the map and modulefilesinthisdirectory. Then modify eachuser’s
. expl or err cfilewiththeline

category Pol y3D /usr/explorer/pol y3d

(Substitute the appropriate path to the Explorer directory if necessary.) Themapsand
moduleswill now appear inthe IRIS Explorer Librarian under the headingPol y3D.
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Viewing Faults (vi ewFaul t . map)

Thissmple combination of modulesrendersasinglefault in 3D space. Combinetwo or
more with asingle Render moduleto show two or morefaults. Figure 36 givesan
overview of themap.

Figure 36:

Explorer map

vi ewFaul t torender
fault plane from
Poly3D. Seetext for
description

of the modules.

Thefunction of each moduleisdescribed below:

Fi |l eLi st Browse:
select thefault datayou wishto view

i nput Faul t:
DataScribe moduleto read fault output geometry from Poly3D outpuit files(see
above)

Triangul at e2D:
mapsdatato triangular grid, removesduplicate points

Pyr ToGeom
Convertsdatato geometric elements. Choosedi mensi on 0to show only verti-
ces, di mensi on 1to show triangular grid (doesNOT correspond to Poly3D
polygonal elements), di mensi on 2to show solid plane. Read inacol or map for
colorsother thanwhite.

Render:
rendersthefault ininteractive 3D (see below).
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Viewing Displacement Fields (vi ewDi sp. nap)
Thismap produces contoursof U1, U2 or U3 displacement magnitude onany x, y or z
dice through the observation volume. Figure 37 givesan overview of the map.

Figure 37:

Explorer map

vi ewDi sp to contour
displacement magni-
tudesfrom Poly3D
output. Seetext for
description

of the modules.

Thefunction of each moduleisdescribed below:

Fi |l eLi st Browse:
Select the displacement datayou wishto view

i nput Di sp
DataScribe moduleto read displacement datafrom Poly3D output files(see
above).

BoundBox:
Shows boundary of datavolume. Toggle max or minon or off for each dimensionto
plot grid on“walls’, “floor” or “ceiling” of the bounding box. Default color iswhite.

OrthoSlice:
Extracts 2D dicesfrom 3D data. i diceisnormal tox (x1),j toy (x2)andk toz
(x3). SliceNurmber movesyou up and down or back and forth among the dices.

Cont our
Contoursvaluesinx, y and z axes. Chooserange, number of levels(contour lines,
maximum 10) and datachannel. Inthisexample, choosechannel 1for Ul
values, channel 2for U2vaues, andchannel 3for U3values. To show 3D
contour surfaces (wireframe) omitOr t hoSI i ce. Rainbow color (red low,
violet high) isdefault. To change, read your owncol or map into themodule (see
usersguide and Gener at eCol or map module).

Render:
bounding box ininteractive 3D (seebelow).
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Viewing Principal Stresses (vi ewPr St ress. map)

Thismap createsvectorswhichindicate thedirection of aprincipal stress. The color of
thevectorsisrelated to the stressmagnitude. View all dataor selected dicesor
volumes. Combinethree of these mapswith onei nput Pr St r ss module and one
Render moduleto view all 3 principal stresses. Figure 38 givesan overview of the
map. Thefunction of each moduleisdescribed below:

Figure 38:

Explorer map

vi ewDi sp to contour
displacement magni-
tudesfrom Poly3D
output. Seetext for
description

of the modules.

Fi | eLi st Browse:
select the Poly3D datayou wish to view

i nput PrStrss:
DataScribe moduleto read principal stress magnitude and direction from Poly3D
output files (see above). Wireonly onelattice (Si gmaOne, Si gmaTwo, or
Si gmaThr ee) to eachSanpl eCr op module.

BoundBox:
Shows boundary of datavolume. Togglemax or m n onor off for each dimension
toplot gridon*“wals’, “ floor” or“ calling” of the bounding box. Default color is
white.

Sanmpl eCr op:
Choosethe volume of datayou wishto view. Whenmax andni n valuesarethe
same for any onedimension, you will seeaplanar dice. Set Sanpl e to1 toview
every datapoint in the selected volume; sanpl e 2 displaysevery other observa-
tion point, etc.

Channel Sel ect:
Select channel 4 to extract stressmagnitude.
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Mul t i Channel Sel ect:
Select channels1 2 3 for direction cosines of the stressvector.

Vectors:
Createsgeometric elementsfrom magnitude and direction data. Wirethedirection
cosines(Mul t i Channel Sel ect) totheVect or Fi el d. Wirestressmagni-
tude (Channel Sel ect) totheScal ar Fi el d. Chooseascalefactor lessthan
1 whendisplaying all data. Choosevect or s for fast-rendering 1D lineswith
arrowheads, t ubes andar r ows for dower 3D images(t ubes have no heads).

Vect or s<2>:
To produce double-headed arrows centered on each observation point, wirethis
second module as above, but with ascalefactor equal in magnitude but oppositein
sgn.

Gener at eCol or map:
Colorsvectorsaccording to stressmagnitude. Wire magnitude
(Channel Sel ect) toDat al n; wireout put Lat t i cetoCol or map of both
Vect or modules.

Render:
Rendersvectorsand bounding box ininteractive 3D (see below).
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A Quick Guide to Using the Render Model

The Render moduleistheinteractive 3D viewer which permitsyou to spin, zoom,
trandate, and fly-through your data. 'Y ou canoutput the view to be used with any
Openinventor viewer. Here'saquick guideto traveling through your on-screen datain
Explorer mode:

left mouse button (cupped hand):
3drotate or spinaround the center of thefield of view.

center mouse button (flat hand):
trandate in-plane up-down, Sde-to-side or diagondly

left + center mouse buttons(pointing hand):
zoom! Pull the mousetowardsyouto zoomin, awvay to zoom out

Ctrl + left mousebutton (vortex):
spinsin 2d; displays center of rotation and radius of spinarm.

Right mouse
controls pop-up menusto dter attributes of the viewing window and environ-
ment:
+ Viewing dlowsmanipulation of theimage
+ Decoration putstoolsintheframe of theviewer:
arrow: edit/manipulatetheimage (see Manips menu)
hand: changeviewing position (default, see above)
?: startshelp
house: homeview
housewith arrow: re-set homeview
eye: fittowindow
crosshair: move selected point to center (and center of rotation)
box: toggle perspective or ortho view
+ Headlight changeslighting conditions (see Lightsmenu)
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Using Images in Other Applications

This section addresses porting imagesfrom Explorer to other applicationsand formats.
Therearetwo easy waysto capture an Explorer image: analog and digital.

Analog Capture

Takeaphotograph (with areal camera) of theimage onthe screen. Thismethod yields
high resolution, good results. Place cameraontripod afew feet fromthescreen. Use
the saf-timer or acablereleaseto avoid shaking the camerawhen taking your photos.
Take photosinadarkened room, shutter speed 4 (1/4 second). Previoushad success
making printswith 100 and 200 speed film at arange of f-stops.

Digital Capture

“Print” fromthe Render moduleto afile. Onan SGI computer, you havethe choice
between Post Scri pt and RGB. Post Scri pt isnot entiredly WY SIWYG. RGB is
not compatible with many applications.

OR: Takeascreen capturewiththesnapshot tool (seeFigures31, 33, and 35-38).
Snapshot savesimagesinthe SGI rgb format. Theimage canbe viewedin SGI's

I mgvi ew. Type i ngvi ew <fi | ename>at the> prompt. Conpvi ewcan
compresstheimagefile usng JPEG compression. | ngwor ks isaPhotoshop-liketool
to ater your image onthe SGI. Snapshot and all thel ng* applications have exten-
siveman pages, refer to themfor further instructions.

To convert theimageto TIFFformat for export to other platforms(suchasMac) or
software (such as photoshop or Canvas), usei ngcopy and specify TIFF format with
theextension. ti f ontheoutfilenameasfollows:

imgcopy infile.rgb outfile.tif
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Figure 39:
Contours of vertical
displacement on the

free surface above
two normal faults.
(The default black
background has been
changed to white for
ease of printing)

IRIS Explorer Information On-line

Numerica AlgorithmsGroup (UK)

http://Mmww.nag.co.uk/WWelcome |EC.html
the main web center for Explorer — includes example applications, linksto user
groups, FAQ, etc.

IRIS Explorer Centers(US)
http:/Mmww.neg.com/V/IEC
includesintroductory information and atutorial\

NOTE: IRISExplorer isjust one of many commercialy available software packages
for visudizing scientificdata. Poly3D’ssingle column-formatted text output iscompat-
iblewith most visudizationtools. Other software packages used successfully to view
Poly3D output include Fortner Transform (now Noesys), Mathematica, GoCAD, and
Ddtagraph.
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