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Remote Visualization
at JSC (with ParaView)

Julich Supercomputing Centre, Forschungszentrum Julich GmbH, Germany
Algorithms, Tools and Methods Lab Visualization & interactive HPC
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Visualization at JSC
Algorithms, Tools and Methods Lab Visualization & interactive HPC

Scientific Visualization

— R&D + support
for visualization of scientific data

Virtual/Augmented Reality

— VR visualization based on Unreal Engine, with head mounted displays and tablet computers
for data analysis and presentation

Multimedia

— Multimedia productions
for websites (e.g. Youtube) or presentations

Interactive HPC
—  Jupyter@JSC
— Workflows
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Visualization at JSC J

JUWELS: closer look at login nodes

Cluster

4 x Login Nodes with GPU
= juwelsvisOO0 to juwelsvis03
(juwelsvis.fz-juelich.de)

768 GB RAM each
1 GPUs Nvidia Pascal P100 per node
12 GB RAM on GPU
9 x Login Nodes without GPU
= juwels-cluster

Booster:
4 x Login Nodes without GPU
= juwels-booster

= no Xserver, no GPU —2Ilimited
usage for visualization

Keep in mind: software rendering is possible
on any node Page 3
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Visualization at JSC J

JURECA-DC: closer look at login nodes

12 x Login Nodes with GPU
= jurecaOl to jurecal2
(jureca.fz-juelich.de)

1024 GB RAM each

2 X Nvidia Quadro RTX8000 per node
48 GB RAM on each GPU

Keep in mind: software rendering is possible
on any node
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Visualization at JSC
General Software Setup

Typical Software Stack for Visualization
Base Software:

X X-Server, X-Client (Window-Manager)
@GL@ OpenGL (libGL.so, libGLU.so, libglx.so), Nvidia or Mesa driver
Middleware:
)é)a Xpra
i/g Virtual Network Computing: VNC-Server, VNC-Client
Virtuz(G L VirtualGL (for remote hardware rendering, if possible)

Parallel and Remote Rendering App, In-Situ Visualization:

’l’ParaView ParaView
A)I\SCEﬂt Ascent, Conduit

Other Visualization Packages: Blender, GPicView
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Remote 3D Visualization J

at Julich Supercomputing Centre

Bad
= X forwarding (“ssh —X”) + indirect Rendering

slow, maybe incompatible - bad idea
Medium good

= “intrinsic remote capable” visualization apps
application dependent, error-prone setup

Our recommendation
= Remote Windows or Desktop
= Xpra - stream application content with H.264 + VirtualGL
= Can be started with a single click in Jupyter@JSC

= VNC + VirtualGL can be used also
=  Simple, but full featured remote desktop
= Can not be started from Jupyter@JSC
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Remote 3D Visualization
with Xpra or VNC + VirtualGL

= X-applications forwarded by Xpra or VNC appear on the local desktop as normal windows
= allows disconnection and reconnection without disrupting the forwarded application

= advantages
= No X is required on user’s workstation (X display on server).
= No OpenGL is required on user’s workstation (only images are send).
= Quality of visualization does not depend on user’s workstation.
= Data size send is independent from data of 3d scene.
= Disconnection and reconnection possible.
= VirtualGL for hardware accelerated rendering: use vglrun <application>
= jtintercepts the GLX function calls from the application and rewrites them.
= The corresponding GLX commands are then sent to the X display of the 3d X server,
which has a 3D hardware accelerator attached.

= Good solution for any OpenGL application

https://xpra.org/
https://sourceforge.net/projects/turbovnc/
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How to use Xpra @ JSC
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Two ways to start an Xpra session:

= From JupyterLab@JSC
https://jupyter-jsc.fz-juelich.de

Very easy setup, no additional software needed
(only browser). Can be a little bit “blurry” and laggy sometimes

= Start Xpra session manually

Can be a little bit faster than Xpra in browser
Xpra client needs to be installed on your local computer
Need to start Xpra on HPC system and locally by hand

Comment: since recently, Xpra got picky regarding versions of client
and server: some combinations work, some do not!
As of today, Xpra v 6.3.4 is installed at JSC

Page 8
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How to start
Xpra in JupyterLab@JSC
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Xpra Integration in JupyterLab@JSC

1. Go to https://lupyter-jsc.fz-juelich.de and login

HELMHOLTZ

vis login node or JURECA.

‘Name Ce jon
11 + u
Under “Select Version” select -
“  JUSUF LoginNade trainin 02508 reseration mteractive._hpe_gpu curmently nol avail n
[11 ”»
Xpra (Remote Desktop) - I =
— - Varsion ::: Remote Deskiop) v
ount 2ilkeni
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Xpra Integration in JupyterLab@JSC ot

3. Wait for the HTML desktop of Xpra. Start apps from the menue or
from the T —
Xterm. ;.

Hint: make the Xpra desktop fullscreen with key F11

Page 11
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Xpra Integration in JupyterLab@JSC el

4. Start ParaView in the Xpra environment in your browser, direct
access to data stored on HPC filesystem

Use Xpra Menue or load modules
ml Stages/2025 GCC/13.3.0 ParaStationMPI/5.10.0-1
ml ParaView/5.13.2

View Sources Fiters Tools Catalyst Macros Help

ER N e e L = e L
4 ERO » FRERGZ KADP DS ™ - rjmisy @ @ O O 0,0

I XHediddLa? B6EG
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How to start
Xpra manually
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Manual Setup of Xpra
with Xpra + VirtualGL

Firewall

Users Workstation

In a Nutshell
1. SSH to HPC system, authenticate via SSH key pair
and TOTP token

2. Load modules and start an application via Xpra.
First select a valid display number, e.g. : 3
export XPRA PASSWORD=mysecretpassword
Xpra start --start=xterm :3
--bind-tcp=0.0.0.0:14503, auth=env

Open a new ssh connection to tunnel the TCP port
start local Xpra client and connect to remote display
Start visualization application in the xterm

Stop the Xpra session by xpra stop :3

o0 AW
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Manual Setup of Xpra < e

Step 1: store your private ssh key in a key manager

= Windows: use pageant from the PuTTY
(https://www.putty.orqg/)

= Linux/macOS: start ssg-agent (if not already running)
ssh-add your private key, e.g.

ssh-add ~/.ssh/id ed25519

Page 15
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Step 2: login to a specific visualization login node,
(e.g. juwelsvis02)

Hint: to establish a ssh tunnel, you need to connect to the
same login node twice! Therefore:

Don‘t use the ,,generic*“ names (juwelsvis, jureca).
Instead select a specific node randomly

(juwelsvisOO0 .. juwelsvis03, jurecall .. jurecal?2)

= Windows:
connect via a ssh client, e.g. PUuTTY

= Linux/macOS:
ssh <USERID>@juwelsvisO2.fz-juelich.de

Page 16
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Manual Setup of Xpra

Step 3: load Xpra modules, check for taken display
numbers and choose a free one, start Xpra

jwvis02> module purge && module load Stages/2025 && module load
GCCcore/.13.3.0 xpra
Jwvis02> export XPRA PASSWORD=mysecretpassword

jwvis02> xpra list # show taken display numbers
Found the following xpra sessions:
/tmp:

INACCESSIBLE session at :0

INACCESSIBLE session at :1

INACCESSIBLE session at :2

Notice, that e.g. :3 is not taken. Set a password and try to start Xpra with a free display
number:

Jwvis(02> xpra start :3 --start-child="xterm —-xrm
xterm*font:10x20% --exit-with-children --bind-
tcp=0.0.0.0:14503, auth=env

Page 17
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Step 4: check again if Xpra is running properly on this
display number

Jwvis02> xpra list

Found the following xpra sessions:

/tmp:
INACCESSIBLE session at :0
INACCESSIBLE session at :1
INACCESSIBLE session at :2
LIVE session at :3

. The TCP-port number (here: 14503) needs to be tunneled

Page 18
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Manual Setup of Xpra

Step 5: establish the ssh tunnel

= Use the correct TCP port! Port must correspond to the
,——bind-tcp=.." option (14503 in this example)

= Linux/macOS:
ssh -N -L 14503:1ocalhost:14503
<USERID>@juwelsvis(02.fz-juelich.de

R PUTTY Configuration ? X R PuTIV Configuration 7 X%
. Category: Category
u WI n d O W S . | Features ”~ Options controling SSH port forwarding { b Features A Options controlling $5H part forwarding
" ?.Wmiln::earance Port forwarding ?-Window Port forwarding
I ’ I I Behaviour [ Local ports accept connections from cther hosts [ Appea!'anca [ Local ports accept connections from other hosts
U S e e . g " u Y - Translation [JRemate potts o the same (S5H-2 anly) [ Remote ports do the same (S5H-2 only)
i i.Selection Forwarded ports T Forwarded ports:

Remove
—

H i Election
- Colours Colours
to setup the tunnel | -==-
Data Data
. Pray K - Prowy
- Telnet TR e e ——— NEW Torwarded port:

Telnet
. Rlogin Source port Add .. Riogin Source port
= 55H = - -
£ Kex Destination localhost: 14503 : 5_5__HKex Destination [localhost: 14503 |
i~ Host keys cal emote amic - Host keys (®) Local () Remote () Dynamic
- Cipher ® Auto (@271 (@117 Cipher @ Auto Olpva OlIPve
(- Auth [ Auth
~TTY ™
X1 X1
i Tunnels - Tunnels
- Bugs - Bugs

i Morebugs v - Morebugs

About Help Open Cancel About Help Open Tl
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Step 6: connect to Xpra session

Install Xpra on your local machine. Download from
https://www.xpra.org/ (or just use your packagemanager in

Linux) Hint: as of Nov. 2025 we are using Xpra 6.3.4 on the
HPC systems

Command:

Server: | zilkenl @ | localhost 4 14503 |/

}) Browse @J Connect

—
=°— Shadow ¢C0nﬂgure

r_—H Start

Page 20
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Manual Setup of Xpra

Step 7: start visualization application

After successful connection, an xterm window will show up on your
local desktop.

Start your application there, e.g. ParaView 5.13.2:

jwvis02> ml Stages/2025 GCC/13.3.0
ParaStationMPI/5.10.0-1 ParaView/5.13.2

Jwvis02>vglrun paraview

Step 7: When you are done, stop the session by
Jwvis02> xpra stop :3 #‘'xpra stop' works as well

Page 21
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How to start
a VNC session
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Remote 3D Visualization
with VNC + VirtualGL

In a Nutshell
1. SSH to HPC system, authenticate via SSH key pair
and TOTP
2. Start vncserver e.g. by
“module --force purge

vncserver —geometry 1920x1080°7

3. Look at the output and note the display number,
e.g., ... desktop is jrc1386:3"
(Display 3 corresponds to TCP-port 5900+3=5903)

4. establish SSH tunnel to exactly this node with
correct source and destination port
(5903 in the example above)

5. start local VNC client and connect to remote display

Page 23
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Setup VNC Connection

Preliminary step: setup a VNC Password
(needs only be done once)

= Login to a JUWELS or JURECA visualization node,
create the directory ~/.vnc and define VNC password

= E.Q.
ssh <USERID>@juwelsvis00.fz-juelich.de

mkdir ~/.vnc
chmod 700 ~/.vnc

vncpasswd

Page 24



@) JULICH

Setup VNC Connection

Step 1: login to a specific visualization login node

= Hint: to establish a ssh tunnel, you need to connect to the same
login node twice! Therefore:
Don‘t use the ,,generic* names (juwelsvis, jurecavis).
Instead select a specific node randomly
(juwelsvis0O0 .. juwelsvis03, jurecaOll .. Jurecal?)

= Linux/macQOS:
ssh <USERID>@juwelsvis00.fz-juelich.de

=  Windows:
connect via a ssh client, e.g. PUuTTY. The PuTTY ssh keyagent
pageant may be usefull, too.
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Setup VNC Connection

Step 2: start VNC-server on HPC node and locate the
display-number in the output

Example:

module —--force purge
/opt/TurboVNC/bin/vncserver —-geometry 1920x1080

desktop is <node-name>:3

. The display-number is needed to establish the ssh tunnel (see step 3).
The VNC-server listens to TCP-port 5900 + display-number
(5903 in the example)
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Setup VNC Connection

Step 3: establish the ssh tunnel

= Use the correct TCP port! Port must correspond to the
display number (display 3 = port 5903 in this example)

= Linux/macOS:
ssh -N -L 5903:1localhost:5903
<USERID>Q@juwelsvis00.fz-juelich.de

#R PuTTY Configuration ? X #R PuTTY Configuration ? X
- Category: Category:
| ] WI n d O W S " Features ~ Options controlling SSH port forwarding Features A | Options controlling SSH port forwarding
- & Window Port forwarding - Window Port forwarding
: gz::::g:e [[] Local ports accept connections from other hosts gz::::s:e [[J Local ports accept connections from other hosts
U S e e . g . P u TTY Translation [[] Remote ports do the same (SSH-2 only) Translation [[] Remote ports do the same (SSH-2 only)
[#- Selection Forwarded ports: Remove - Selection Forwarded ports: Remove
Colours Colours —
to Setu th e tu n n e I =1 Connection - Connection L5903 ‘locahost:5303
Data Data
Proxy : Proxy .
Telnet Telnet %
Rlogin o Rlogin Source port 5903 E Add ;
I-SSH - SSH
o - Kex Destination llocalhost:5903 ]
- Host k Local i Host keys @® Local (O Remote O Dynamic
Cipher ® Auto OIPvd OIPve Cipher ® Auto (@117} (@127
- Auth - Auth
TTY Y
1 X1
Tunnels Tunnel:
Bugs Bu
More bugs More bugs
About Help Cancel About Help Op Cancel
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Setup VNC Connection

Step 4: start your local VNC viewer (command or GUI)

Command:
Just start vncviewer with the correct display-number:

vncviewer localhost:3

Graphical User Interface:
Connect to localhost:3

New TurboVNC Connection ? X

f””o server: (localnost: v
VNC NC server: [localhost:3] 7 |

Listen mode J Options... I Connect I Cancel J

Page 28
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Start ParaView

Step 5
Open a Terminal and execute:
ml Stages/2025 GCC/13.3.0 ParaStationMPI/5.10.0-1

ml ParaView/5.13.2
vglrun paraview

To stop the session:

/opt/TurboVNC/bin/vncserver —-kill :3

Page 29
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Login to jupyter-jsc.fz-juelich.de
Start xpra or a vncserver and paraview

Load some data, e.g.

/p/scratch/share/zilkenl/HandsOn_Remote Vis/
headsq.vti

Lets have some fun with filters, see next slides
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Common Filters: Contour
I PREO=S 200

Properties Information

Properties F X .
__ * Extracts the points, curves, or
| Faoy || @Reset |[ Moo= [ 2 ] o
. surfaces where a scalar field is
— Propertes Comtourd) = equal to a user-defined value.
ContourBY | o Temp -] + This surface is often also called
e an isosurface

[ ] Compute Gradients
Compute Scalars
Generate Triangles

Isosurfaces
Value Range: [293.15, 913.15]

1421 E]

=) (@]
-
(%]

gp Display (GeometryRepresentation) @
qF View (Render View) @
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Common Filters: Clip

Properties Information

Properties g X
| Faly [ @reset [ Modete | 2 ]
Search ... {use Esc to dear text)

= Properties (Clip1) ™
Clip Type Plane - |

Show Plane
Origin - 0,349899185222196  0,159987747723763  0.7638396331030346
Mormal -0,57001773548227 0,223335856271723 -0.790682239330522

[ X Normal I Reset Bounds |
[ ¥ Normal ]
[ Z Normal ]
[ Camera Normal I Center on Bounds |

Inside Qut
Crinkle dip

8P Display (UnstructuredGridRepresentation) @
qp View (Render View) @

Beware of data explosion:
Structured data is converted to
unstructured!

IJ JULICH

Forschungszentrum

— { « JE
_— A YN
= 4 (.0
— o

Intersects the geometry with a
user-defined plane, box or
sphere

Removes all the geometry on
one side of this plane (box,
sphere)
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Common Filters: Slice

Properties Information

Properties 8 x
| Fapy || @reset || 9 Delete || ? |
Search ... (use Esc to dear text)

= Properties (Slice1) @
slice Type Flane x|

Show Plane
Origin - 0,348030630617293  0.596263870043395 -0,1000529402545971
Maormal 0,473996650300374 -0.41013080111433 0.779152666273491

[ X Normal I Reset Bounds |
[ X Normai )

[ Z Normal )

[ Camera Normal I Center on Bounds |
Crinkle slice

Triangulate the slice

gr Display (GeometryRepresentation) @

g View (Render View) @

IJ JULICH

Forschungszentrum

B9 @ POSLO

Intersects the geometry with a
plane, box, sphere or cylinder

Similar to clipping, except that
all that remains is the geometry
where the plane is located.
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Common Filters: Threshold

Properties | Information * Extracts cells that lie within a
Properties g X e pe .
| specified range of a scalar field

| Fapy || @reset || peete || 2 |

Search ... {use Esc to dear text)

=2 Properties (Threshold1) @

Smlars[ o hardyglobal T]

Minimum - B 3.92407

Maximum D 5.88965

all Scalars

[ use Continuous Cell Range

gp Display (UnstructuredGridRepresentation) @
gn View (Render View) @
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Common Filters: Extract Subset

Properties Information

Properties f X
| Faply || @Reset || M Delete || ? |
Search ... (use Esc to dear text)
= Properties (ExtractSubset1) @

vol 0 o1

0 20

0 20

Sample Rate I |

Sample Rate 1

Sample Rate K

Indude Boundary

5P Display (GeometryRepresentation)

gF View (Render View)

Extracts a subset of a grid by
defining a volume of interest
and a sampling rate
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Load

/p/scratch/share/zilkenl/HandsOn_Remote Vis/
disk_out_ref2.ex2

Lets have some fun with filters for vector-data,
see next slides
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Pipeline Browser
I
B builtin:

i) & disk_out ref.ex2 @ @ @ @ @/@ /t & o®.

* Places a glyph, a simple shape,

Properties | Information

Properties on each point (or subset) in a
& Apply | @Reset || Mpelete | P | mesh
|Search ... luse Esc to clear text) ||§| .
= Proparties (Glyph1) BEE * glyphs may be oriented by a
Glyph Source vector and scaled by a vector or

Glyph Type | Arrow

scalar.

Orientation

Orientation |
Array

Scale
Array

Scale
Factor

| @ Mo scale array

—_— | 1.8

Masking

Glyph
Mode

Stride | 10

| Every Nth Point

| == Display (GeometryRepresentatic ||E| S |

Representation | Surface

Coloring

- remp -

| s Edit ICSES BB
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Common Filters: Stream Tracer

Properties | Information @@@@@Q@%z@
Properties 8 X N—*
L ey || e oo [ 2 || e Seeds a vector field with points
Search... (use Ec to dlear text) & and then traces those seed
= Properties (SreanTrocer ) Cl points through the (steady state)
Vectors v - | .
vector field.
Integration Parameters
Integration Direction [BD-;H v]
Integrator Type  (Runge-Kutta 4-5 - |
Streamline Parameters
[‘;ﬂ“m‘” STEIE [] 20.15099884741211 @]
Seeds
Seed Type [Point Source v |
[¥] Show Point [ Center on Bounds |
Point 0 0 0.0799999237060547
Number of Points 100 =
Radius 2.01599938474121
Mote: Move mouse and use 'P* key to change point position
oe Display (GeometryRepresentation) ™
ge View (Render View) @
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Common Filters: Warp (vector)
Pipeline Browser (&) (2] @ @ @ @ @ @ g O@.

g builtin:
£ ‘diﬁk_ﬂut_ref.exz

© slice1 * Displaces each point in a mesh
by a given vector field.

Rl - ViaroeyVectorl

Properties | Information |

Properties () (%]
i @ | ® Delete || 7 |
|5earch ... luse Esc to clear text) ||§|

== Properties (WarpByVe |EE| 3 | |§| |E"

Vectors - - |
Scale Factor e - (0.1 | X, @
= Display (GeometryRep | |§ |E|
Representation |Sl..|rface - |
Coloring
= temp = |
| Swedit || & || =] =% %)@ 0| @
5t¥| ing — 2.9e+02
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Calculations within ParaView

Calculator: calculates new attributes based @&3 CURBPOESLO
on simple expression =
= example: ,LANDMASK*(abs(HGT) + 20.0)“ e
= Can generate vectors from scalars via ELZ“:Z;Z“‘T:::: el
~iHat*velocity_x + jHat*velocity_y + kHat*velocity _z“ ;H” ——————
= Can generate new coordinates e e —
= Unflexibel, no ,,if* statement Lh—]ﬁ[ﬁ : ]T'; .i
[ e o v e
PythonCalculator: calculates new attributes based
on simple Python expression —
= NumPy and SciPy functions can be used E mp,tm.., 8 eclal
= (Can generate vectors from scalars via Expression 1] pointDatal RAIN Accumulated', 0.0),100.0)
,make_vector (velocity_x, velocity_y , velocity_z)” i :
= No ,,if* statement, but numpy.where works, e.g. v copyur:

,numpy.where(Rain > 20, -1 * Rain, LANDMASK*(numpy.abs(HGT)+20))“

Programmable Source/Filter
= Most flexible
= Needs some deeper knowledge of ParaView conventions and data flow
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Filter Menu:

Many more filters in the

Filters Menu

—

Search...

Recent

AMR

CTH

Comman

Data Analysis
Material Analysis
CQuadrature Points
Statistics
Temporal

Alphabetical

Ctrl+5pace
3

Calculator

Extract Selection
Histogram
Integrate Variables

Plot Data

Plot Global Variables Owver Time

Plot On Intersection Curves

Plot On Sorted Lines

0
Plot Cher Line
. . ™
- Plot Selection Over Time .
* Probe Location
{.} Programmable Filter
=) Block Scalars o
Calculator
w Cell Centers
Cell Data to Point Data
Clean
E| Clean Cells to Grid o
Clean to Grid Lk

* lists of all filters available in :

ParaView (Alphabetical
* state of the entries

enabled/disabled) depends on the

current data set's type

Clip
Clip Closed Surface

Clip Generic Dataset

Compute Derivatives

Connectivity

Contingency Statistics

Contour

Contour Generic Dataset

Convert AMR dataset to Multi-bleck
Curvature

D3

Decimate

Delaunay 2D

Delaunay 3D

Descriptive Statistics

Elevation

Extract AMR Blocks

Extract Block "]
Extract CTH Parts

Extract Cells By Region

Extract Edges

Extract Generic Dataset Surface
Extract Level

Bxtract Selection
Extract Subset

Extract Surface

FFT Of Selection Over Time
Feature Edges

Gaussian Resampling
Generatelds

Generate Quadrature Points

Generate Quadrature Scheme Dictionary

Generate Surface Normals
Glyph

Glyph With Custom Source
Gradient

Gradient Of Unstructured DataSet
Grid Connectivity

Group Datasets

Histogram

Image Data To AMR

Image Data to Point Set
Integrate Variables

Interpolate to Quadrature Points
Intersect Fragments

Iso Volume

K Means

Level Scalars(Non-Overlapping AMR)
Level Scalars(Overlapping AMR)
Linear Extrusion

Loop Subdivision

Mask Points

Material Interface Filter

Median

Merge Blocks

Mesh Quality

Multicorrelative Statistics

Normal Glyphs

Octree Depth Limit

Octree Depth Scalars

Outline

Outline Corners

Outline Curvilinear DataSet

}

/.

ParticlePath
ParticleTracer

Pass Arrays

Plot Data

Plot Global Variables Over Time
Plot On Intersection Curves

Plot On Sorted Lines

Plot Over Line

Plot Selection Over Time

Point Data to Cell Data

Principal Component Analysis
Probe Location

Process1d Scalars

Programmable Filter

Python Annotation

Python Caleulator

Quadric Clustering

Random Attributes

Random Vectors

Rectilinear Data to Point Set
Rectilinear Grid Connectivity
Reflect

Resample AMR

Resample With Dataset

Ribbon

Rotational Extrusion

Scatter Plot

Shrink

Slice

Slice (demand-driven-composite)
Slice AMR data

Slice Generic Dataset

Smooth

Streakline

Stream Tracer

Stream Tracer For Generic Datasets
Stream Tracer With Custom Source
Subdivide

Surface Flow

Surface Vectors

JULICH

Forschungszentrum

Table To Points
Table To Structured Grid
Temporal Cache
Temporal Interpolator
Temporal Particles To Pathlines
Temporl Shift Scale
Temporal Snap-to-Time-Step
Temporal Statistics
Tensor Glyph
Tessellate
Tetrahedralize
Texture Map to Cylinder
Texture Map to Plane
Texture Map to Sphere
Threshold
Transform
Triangle Strips
Triangulete
Tube
Warp By Scalar

¥ Warp By Vector

Youngs Material Interface

* See https://www.paraview.org/Wiki/ParaView/Users_Guide/List_of _filters
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Animating Data

Using the Animation View, ParaView can animate
* Data time steps (if you have time-dependent data)
* Nearly any property of any pipeline object

* The camera, to perform camera flights along a specified path or
orbit.

* Use Python scripts to manipulate the scene every time step

Olayout #1® | +
» Pl HEAR REPEBB R ALN220 RenderViewl @B |0|@|®

P0T0-07-0
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Exercise 3 J ssssssssssssssss

Load

/p/scratch/share/zilkenl/HandsOn_Remote Vis/
can.ex2

Lets have some fun with animations
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