Introducing Visualization

Developer
Sessions
on Polaris



Here’s what we Here’s what we Don’t
plan to do... plan to do...

* Provide high level overview of  « Give an overview of different

running visualization tools on types of data representations,
Polaris or when to use which tools

* Launching them for interactivity e« Give an in depth tutorial on

* Running in batch using specific visualization

» Provide pointers to additional tools
resources » Go into details about compiling

» Time for hands-on specific tools
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Here’s what we
plan to do...

* Vislt * ImageMagick
 Overview o ffmpeg
. L hi Polari
au-nc INg Oon Folaris . HandS-On
 ParaView
 Overview

Launching on Polaris
Blood Flow Example
Scripting

Running in Batch
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Useful information not covered in this presentation
ATPESC 2022 recorded sessions

« ATPESC 2022 4.1 Data Analysis and Visualization Introduction:
https://www.youtube.com/watch?v=2RaSDKtOg4w

« ATPESC 2022 4.3 Large Scale Visualization with ParaView:
https://www.youtube.com/watch?v=MthnwvWkp6jE

« ATPESC 2022 4.4 Visualization and Analysis of HPC Simulation Data with Vislt:
https://www.youtube.com/watch?v=rz1wMitvieY

« ATPESC 2022 4.5 Visualization and Analysis of HPC Simulation Data w/Vislt
Con't.: https://www.youtube.com/watch?v=VI0eGrLzRmc¢
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https://www.youtube.com/watch?v=2RaSDKtOq4w
https://www.youtube.com/watch?v=MtnwvWkp6jE
https://www.youtube.com/watch?v=rz1wMitvieY
https://www.youtube.com/watch?v=VI0eGrLzRmc

Vislt

pen Source
Interactive
Scalable
isualization
Animation
Analysis
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Vislt on Polaris
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Vislt on Polaris

« Latest version 3.3.3 (3.4 coming soon)
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Vislt on Polaris

* Vislt GUI connection to Polaris only
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Vislt on Polaris

« Batch jobs not currently supported on Polaris
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Vislt on Polaris

Information can be found at:
https://docs.alcf.anl.gov/polaris/visualization/visit/
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Vislt: Connecting to Polaris

Download Polaris host profile:

https://docs.alcf.anl.gov/polaris/visualization/scripts/host_anl_polaris.xml

Copy this file to ~/.visit/hosts/host _anl polaris.xml (Mac/Linux)

v<0bject name="MachineProfile">

<Field
<Field
<Field
<Field
<Field
<Field
<Field
<Field
<Field
<Field
<Field
<Field
<Field
<Field
<Field
<Field

11 Argonne Leadership Computing Facility

name="hostNickname" type="string">"ANL Polaris"</Field>
name="host" type="string">polaris.alcf.anl.gov</Field>
name="userName" type='"string">notset</Field>

name="hostAliases" type="string">polaris-login-0#</Field>
name="directory" type="string">/soft/visualization/visit</Field>
name="shareOneBatchJob" type="bool">false</Field>
name="sshPortSpecified" type="bool">false</Field>

name="sshPort" type="int">22</Field>

name="sshCommandSpecified" type="bool">false</Field>
name="sshCommand" type="stringVector">"ssh" </Field>
name="useGateway"'" type="bool'">false</Field>

name="gatewayHost" type="string"/=>
name="clientHostDetermination" type="string'">MachineName</Field>
name="manualClientHostName" type="string"/>

name="tunnelSSH" type="bool">true</Field>
name="maximumNodesValid" tvne="honl">false</Field>

AAAAAAAAAAAAAAAA



Connecting to Polaris: Set up the Host Profile

@ Visit3.3.3 File Controls Options Windows Plot Attributes  Operator Attribu

‘o0®e@ VisIt 3.3.3  Appearance. ..
Global
[J Host profiles . . . [ =
Active window 18 Host profiles and configuration setup . . . b:
E
Interactors . . .
Sources

&Y Plugin manager . . .

@' S} %1 Rendering . . .

Open | Save settings
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Connecting to Polaris: Set up the Host Profile

@ Visit3.3.3 File Controls Options Windows Plot Attributes  Operator Attribu
‘o0®e@ VisIt 3.3.3  Appearance. ..
Global
[J Host profiles . . . { =
Active window 18 Host profiles and configuration setup . . . t:
L
Interactors . . .
Sources .
&Y Plugin manager . . .
) :
@' - &J : % Rendering . . .
: *J
Jpen | Save settings
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Hosts

ANL Cooley

ANL Polaris

ANL Theta

MCS Login
New Host Delete Host
Copy Host Export Host
Apply

Machines

Remote Profiles

Machine
Host nickname
Remote host name

Host name aliases

Maximum nodes

Maximum processors

ANL Polaris

Host profiles

Host Settings Launch Profiles

polaris.alcfanlgov

polaris-login-0#

Path to Vislt installation /soft/visualization/visit

Account
Username jknowles

Connection

Tunnel data connections through SSH

SSH command
SSH port

Use gateway

Post Dismiss
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Connecting to Polaris: Set up the Host Profile

[ ] (] Host profiles

posts Host Settings Launch Profiles
ANL Cooley
ANL Polaris — parallel

ANL Theta serial
MCS Login
New Profile Delete Profile Copy Profile
§ Settings BEEICUEIEN GPU Acceleration
£
§ Launch parallel engine

'm. Advanced

Parallel launch method = gsub/aprun e

Partition / Pool / Queue debug

Defaults Constraints

Remote Profiles

Number of processors 4

Number of nodes 1 )

Number of Processors oo istin
Number of Nodes
Bank / Account - -~
Time Limit ..

Machine File $PBS_NODEFILE

New Host Delete Host
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Connecting to Polaris: Set up the Host Profile

" Visit3.3.3 File Controls Options Windows Plot Attributes  Operator Attrib

Visit 3.3.3  Appearance . ..

Global =
W Host profiles . . . |

Active window ! 4 Host profiles and configuration setup . . . l

Save your settings

t" Plugin manager. . .

urces
& S‘E &J : %‘ Rendering . . .
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Connecting to Polaris

(] File open
,!1 Host localhost v ]
ANL Cooley
1 Path ENISWENE
ANL Theta
Eilter MCS Login
localhost
4 Use "current working directory " by default
W ) g WS File grouping ~ Smart Remove paths ...
Show dot files
Directories Files
.(current directory) PFSMAT_2_vis_04tga
..(go up 1 directory level) StorageMart-2022-12.pdf
. Untitled-1.png
visit
T' . node_ Carbon.bgeo
1 Applications points.bgeo
1 Archived - Box Sync test
1 Box visit0000.png
] Creative Cloud Files \Z/rsr;:li'(s:cene‘tga
(] Desktop

1 Documents
"1 _Downloads

Open file as type: Guess from file name/extension

Refresh Cancel
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Connecting to Polaris

@ File open
M Host localhost (v ]
ANL Cooley
1 Path ENISWENE
ANL Theta
- MCS Logil
Filter Iocalho(;gtm [ ] [ ] Enter Password
4 Use "current working directory" by default i o
V] . g ry” by File grouping ~ Smart e Remove paths ... Password for polaris.alcf.anl.gov:
Show dot files
Directories Files m Change username Cancel
.(current directory) PFSMAT_2_vis_04tga b
..(go up 1 directory level) StorageMart-2022-12.pdf
™ e Untitled-1.png
visit
T' L. node_ Carbon.bgeo
1 Applications points.bgeo
1 Archived - Box Sync test
1 Box visit0000.png
1 Creative Cloud Files \Z/rsr;ﬁ(s:ceneiga
1 Desktop

1 Documents
"1 _Downloads

Open file as type: Guess from file name/extension

Refresh Cancel
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Connecting to Polaris

(] [ ] File open
M Host polaris.alcf.anlgov (v ]
1 Path /grand/projects/alcf_training/visualization/BLOODFLOW _TUTORIAL_DATA| °
Filter *
4 Use "current working directory" by default
@ = i File grouping  Smart & Remove paths ...
Show dot files
Directories Files
.(current directory) we artery_step_*vtu database
..(go up 1 directory level) (100 total files)
artery_step_0000.vtu

artery_step_0001vtu
artery_step_0002vtu
artery_step_0003 vtu
artery_step_0004vtu

artery_step_0095.vtu
artery_step_0096.vtu
artery_step_0097.vtu
artery_step_0098 vtu
arterv_cten NNAQ vt

Open file as type: Guess from file name/extension g

Refresh Cancel
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Connecting to Polaris

(] [ ] File open
M Host polaris.alcf.anlgov (v ]
1 Path /grand/projects/alcf_training/visualization/BLOODFLOW _TUTORIAL_DATA| °
Filter *

Use "current working directory " by default

File groupin Smart Remove paths ...
Show dot files grouping LS

[ ] [ ] Select options for 'polaris.alcf.anl.gov’

Directories Files
.(current directory) W artery_step_*.vtu database serial
..(go up 1 directory level) (100 total files)
artery_step_0000.vtu
artery_step_0001vtu
artery_step_0002vtu
artery_step_0003 vtu
artery_step_0004vtu
artery_step_0095.vtu
artery_step_0096.vtu
artery_step_0097.vtu
artery_step_0098 vtu
arterv_cten NNAQ vt o N
Num procs 4 ~ Numnodes 1 =
Open file as type: Guess from file name/extension
P ype / ° Bank visualization Time limit  1:00:00
Refresh Machine file $PBS_NODEFILE
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Connecting to Polaris

(] [ ] File open
M Host polaris.alcf.anlgov (v ]
1 Path /grand/projects/alcf_training/visualization/BLOODFLOW _TUTORIAL_DATA| a\
Filter *
4 Use "current working directory" by default
@ = i File grouping  Smart & Remove paths ...
Show dot files
Directories [) O compute engine launch progress

.(current directory)
..(go up 1 directory level)

Cancel

Vislt is waiting for a parallel compute engine to launch on polaris.alcf.anlgov.

M aner{lzsteb:oogs‘vtu
arterv_sten 0NAQ vty

Open file as type: Guess from file name/extension g

Refresh Cancel
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Connecting to Polaris

‘e00@ Visit 3.3.3 T |
Global 2 O B 0O o B =2 = @ K Wik 7 68 & & o 6l B » ¢ » > »
Active window | e FIRIE : % [ e e I L. (0 = @ Q tit
DB: artery_step_00UU.viu
R & & @ Cycle: 0 Time:0

— — L Ps=udocolor
Open Close Reopen Var: Vélogzar]rg:gﬁmde
Active source  artery_step_*.vtu database a 04514
Time — 0.3009
0000 — 0.1505 710
I < | > i Max: U.oaoigoo E
Mirn: 0.000 ]
Plots e 5
Eﬂ opl) W B/ > o ]
qof= /< /‘ /| 1
Add, Operators, Delete  Hide/Show Draw  Variables, ] .
1o Y-AXis
.
1-5
Apply to © active window all windows 3
Apply operators to all plots . ]
@ Apply subset selections toallplots | |47, UG bt i G Bt Liviininas Lo Liisiiiini R R L > _i%&is
5 10 15 2 25 30 35
— : %-Axié
L X
user: jknowles
(L] Tue Jan 30 16:49:20 2024
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Connecting to Polaris

YO @ Window 1
Global BB @ 0 o8 =2 = @B Kk 7 6 @& & i o el o d < »: H i3 »
Active window 1 © Auto appHl [ 4'34 & +z +u +s k= ‘:‘\ - | ' 0

Sources

G 0 § G
gesv §§ QG

Open Close Reopen Replace Overlay

Active source  rbc_bad_step_*.vtp database ¥
Time

<

Active time slider Correlation01

3
1 « | > i
Plots
e It % A& Su

AOOV ODETE‘OYSV Delete Hide/Show Draw

v |(°|particles_step_ *vtu databaseVelocity_magnitude .

& Ppseudocolor
v |@|rbc_good_step_'ytp databaseVelocity_magnitude

Apply to ® active window all windows

v Apply operators to all plots
v Apply subset selections to all plots

Profiles

Hosts
ANL Cooley
ANL Polaris
aoEE——

user: jknowles
Tue Jan 30 16:01:23 2024
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ParaView on Polaris

Download client from https://www.paraview.org/download/

ALCF user guides here https://docs.alcf.anl.gov/polaris/visualization/paraview/

How to check ParaView versions available on Polaris.
From an ssh session run:

module avail paraview

-------------------------------------------------------- /soft/modulefiles
paraview/paraview-5.11.1-mesa paraview/paraview-5.11.2-mesa paraview/paraview-5.12.0-RC1-mesa

(D)

« The client version you download from Kitware must match one of the installed versions, 5.11.1, 5.11.2, or
5.12.0-RC1 at this time. Ignore the mesa suffix
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https://www.paraview.org/download/
https://docs.alcf.anl.gov/polaris/visualization/paraview/

Server Configuration

1. Select Connect

From the ParaView client choose to connect to a server by either clicking on
the "Connect" icon in the menu bar

ParaView 5.11.0

C XN ) s | |
iﬁu&:&:@f, OB Fali@ A D> I>DIE mme )

[ NON ) 4 Open...

E] é ©) Recent Files > | § fi\.
]l

£ Load State...
&% Save State...
4 Save Catalyst State...

(x]5)
E builtin: ‘@ Save Screenshot...

or selecting File->Connect from
the main menu £ Save Animation...

#. Save Extracts...

Save Geometry...
Load Path Tracer Materials...

ﬁ fi¥ Load Window Arrangement...
00 fff Save Window Arrangement...
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2. Set Up Servers (first time only)

In the File->Connect menu press the button named "Fetch Servers" and

select POLARIS@ANL. Windows users should select "windows to
POLARIS@ANL". Press "Import Selected"

O O Fetch Server Configurations
Configuration Name Server Source

COOLEY@ANL Kitware Inc.
windows to ... Kitware Inc.

oo, | e
windows to ... Kitware Inc.
THETA@ANL Kitware Inc.
windows to ... Kitware Inc.
EDISON@NERSC Kitware Inc.
windows to ... Kitware Inc.
CORI@NERSC Kitware Inc.
LANL VLGate: Gadge... Kitware Inc.
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3. Use ParaView

You can now select POLARIS@ANL in the File->Connect menu and press Connect

& O Choose Server Configuration

Configuration Server

POLARIS@ANL csrc://localhost

Add Server Edit Server Delete Server
Load Servers Save Servers Fetch Servers
% Delete All Timeout (s) 0 S Connect Close
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3. Use ParaView (cont’d)

ALCF username

5.11.2-mesa

alcf _training

R1222649

27 Argonne Leadership Computing Facility

O @ Connection Options for "POLARIS@ANL"

Xterm executable

SSH executable

Remote machine

Username

ParaView version

Client port

Server port

Number of nodes to reserve
Number of ranks per node
Number of minutes to reserve
Account

Queue

File Systems

Job name

Jusr/X11/bin/xterm

ssh

polaris.alcf.anl.gov

mn o

18671

<>

30

home:eagle:grand

paraview_server

Cancel

AAAAAAAAAAAAAAAAAA



3. Use ParaView (cont’d)

An ssh connection will be established with a Polaris login node and a password
will be requested in a terminal. After you enter your password, a job will be
gueued and you will see a window like this:

O O Waiting for Server Connection

Establishing connection to 'POLARIS@ANL'
Waiting for server to connect.
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3. Use ParaView (cont’d)

When the job is launched on the compute nodes, the previous window will go
away and ParaView will show it is connected to Polaris in its Pipeline Browser:

0O
4 Y & &y
.
= i C t &
9 @ Pipeline Browser

E POLARIS@ANL (csrc://localhost)
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Red Blood Cell Data

Tutorial:

— https://docs.alcf.anl.gov/polaris/visualization/paraview-tutorial/

Load Data:

/grand/projects/alcf_training/visualization/B

LOODFLOW_TUTORIAL_DATA/

Files:

> artery_step_...vtu

> rbc_bad_step_..vtu

> rbc_good_step_...vtu

30 Argonne Leadership Computing Facility

[ ] Open File: open multiple files with <ctrl> key.)
CRemote File System |

Look in: /grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/ ° (€] Q

Favorites + o Filename ~ Type Size Date Modified

> [B artery_step_..vtu Group

particles_step_..vtu Group
> B rbc_bad_step_..vtp Group

> B rbc_good_step_..vtp  Group

AAAAAAAAAAAAAAAAAA


https://docs.alcf.anl.gov/polaris/visualization/paraview-tutorial/

Red Blood Cell Data

Files:

> artery_step_...vtu

> rbc_bad_step_..vtu

> rbc_good_step_...vtu
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ParaView 5.12.0-RC1

4 ~a ;L F_N o oo B = o | : = = — = ‘
[ R A A, /] 1 W ¢ " o) i R .J,;v q ﬂ <] > l | > Time: 0 8o C maxis 99 Q »
"“ C = ‘:C ‘—t < 1{:0 Solid Color & Surface ‘_‘ ._ » 1P »
= P— —— N
) 4 \ l L E\//
0 @ Pipeline Browser
E POLARIS@ANL (csrc:/flocalhost) B D - @ 7 > RenderView1 D o

* @ artery_step_0000.vtu*
# @ rbc_bad_step_0000.vtp*
+ LW rbc_good_step_0000.vtp*

Information

(x]5) Properties

® Delete

== Properties (rbc_good_step_0000.vt| “

Cell/Point Array Status

(v} Normals
Velocity — 6.4e+03
Time Array

== Display (GeometryRepresentation)

2000

Representation Surface

L 3.6e+02

Coloring

x3006c0s13b1n0: 16.5 GiB/503.2 GiB 3.3%
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Red Blood Cell Data

[ JON ParaView 5.12.0-RC1
ot of A 0 BB B 5 < Bl. U  Bd < 1N AN N _ A ;
[ B 7 a ‘2/;' v” iy "‘;i"‘ ©O) t‘/ N ‘/7\, < < H 4 D P> Dl » :time:o 8o C max is 99 A »

> ar ery_S ep_---V u ) [ = - T

Q @ Pipeline Browser

.E‘"'* © = <> < Solid Color Surface

POLARIS@ANL (csrc://localhost) B D =i il IAl i i . . .\ 22 2 > RenderView1 M e

- Color: White f | il
R O p a C it y : @ ) 3 - 1 rbc_good_step_0000.vtp
> rbc_bad_step_..vtu
P e
« Color: Gold "
> rbc_good_step_...vtu
« Color: Red o)

&4 Interpolate Scalars Before Mapping

Opacity ——— 1
Point Size 2
Line Width 1

Render Lines As Tubes

Render Points As Spheres

Lighting
Interpolation Gouraud
Specular  — 0

x3006c0s13b1n0: 16.6 GiB/503.2 GiB 3.3%
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ParaView States and Scripting

Choose: File —»Save State... ,.__

« .pvsm (for restoring state in interactive mode) (i* @: i 2
« saved on the client side - -

l - I 0 Y
Choose: File —-Save State... @ = @ ‘f “fj E{G W =
. Q Pipeline Browser
° py (for use Wlth pVbatCh) EI POLARIS@ANL (csrc://localhost)
 saved on the client side * @ artery_step_0000.vtu*
+ B rbc_bad_step_0000.vtp*

+ @ rbc_good_step_0000.vtp*

« Edit .py script

« short example, loop over time steps, saving

Images
« /grand/projects/alcf_training/visualization/ : |
SCRIPTS/blood_tutorial_01_2024.py information

0 @ Properties
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ParaView States and Scripting

import sys
start_frame=int(sys.argv[1])
num_frames=int(sys.argv[2])
total_steps = 100

IMAGE_DIR = "/grand/projects/alcf_training/visualization/FRAMES/TEST_01"
DATA_DIR = "/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA"

ARTERY_FILES = []
RBC_BAD_FILES = []
RBC_GOOD_FILES = T[]

for i in range(@, total_steps):
temp_name = "%s/artery_step_%04d.vtu" % (DATA_DIR, i)
ARTERY_FILES.append(temp_name)
temp_name = "%s/rbc_bad_step_%04d.vtp" % (DATA_DIR, i)
RBC_BAD_FILES.append(temp_name)
temp_name = "%s/rbc_good_step_%04d.vtp" % (DATA_DIR, i)
RBC_GOOD_FILES.append(temp_name)
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ParaView States and Scripting

'# create a new 'XML Unstructured Grid Reader'

‘artery_step_0000vtu = XMLUnstructuredGridReader(registrationName='artery_ step_0000.vtux', FileName=['/grand/projects/alcf_tr\
aining/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0000.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_T\
'UTORIAL_DATA/artery_step_0001.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0002.vt\
lu', '/grand/projects/alcf_training/visualizaflion/BLOODFLOW_TUTORIAL_DATA/artery_step_0003.vtu', '/grand/projects/alcf_traini\
ng/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0004.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTOR\
' IAL_DATA/artery_step_0005.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0006.vtu', \
' /grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0007.vtu', '/grand/projects/alcf_training/v\
lisualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0008.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_\
IDATA/artery_step_0009.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0010.vtu', '/gr\
land/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0011.vtu', '/grand/projects/alcf_training/visua\
!1ization/BLOODFLOW_TUTORIAL_DATA/artery_step_0012.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA\
| /artery_step_0013.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0014.vtu', '/grand/\
Iprojects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0015.vtu', '/grand/projects/alcf_training/visualiza\
!tion/BLOODFLOW_TUTORIAL_DATA/artery_step_0016.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/art\
lery_step_0017.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0018.vtu', '/grand/proj\
lects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0019.vtu', '/grand/projects/alcf_training/visualization\
| /BLOODFLOW_TUTORIAL_DATA/artery_step_0020.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_\
lstep_0021.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0022.vtu', '/grand/projects\
| /alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0023.vtu', '/grand/projects/alcf_training/visualization/BLO\
|ODFLOW_TUTORIAL_DATA/artery_step_0024.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step\
|_0025.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0026.vtu', '/grand/projects/alc\
| f_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0027.vtu', '/grand/projects/alcf_training/visualization/BLOODFL\
|OW_TUTORIAL_DATA/artery_step_0028.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_002\
l9.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0030.vtu', '/grand/projects/alcf_tr\
laining/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0031.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_T\
UTORIAL_DATA/artery_step_0032.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0033.vt\
u', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0034.vtu', '/grand/projects/alcf_traini\
ng/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0035.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTOR\
IAL_DATA/artery_step_0036.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0037.vtu', \
'/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0038.vtu', '/grand/projects/alcf_training/v\

isualization/BLOODFLOW_TUTORIAL_DATA/artery_step_0039.vtu', '/grand/projects/alcf_training/visualization/BLOODFLOW_TUTORIAL_\
NATA/ar+teryv ct+ean 0040 vti! ' arand/nrodierte/alef +rainina/viciialaat+1an/RIOADEI OW TIHITORTA! NDATA/arterv ct+an 0041 vtn! ' Sar\




ParaView States and Scripting

# create a new 'XML Unstructured Grid Reader’
artery_step_0000vtu =
el LS el Gl dll il R G Chad Wl g dnk tladidi ONName="artery_step_0000.vtux’,
FileName=ARTERY_FILES[start_frame])l

artery Step VOOVt POLINTAT FayStatus = 1'count', 'Velocity'l]
artery_step_0000vtu.TimeArray = 'None’

# create a new 'XML PolyData Reader'
roc_bad_step_0000vtp =
S B0 dely B BRRGOGE ik 15 GuinSilie il b RM o= rbc_bad_step_0000.vtpx’,
FileName=RBC_BAD FILES[start framell
rbc_bad "Step VOOV LD. POINCAlTayotatus = [Velocity', 'Normals']
roc_bad_step_0000vtp.TimeArray = 'None’

# create a new 'XML PolyData Reader’
rbc_good_step_0000vtp =

0 B0y B8 BRREOEE dik 5@ GuisSinanl i R amom' rbc_good_step_0000.vtpx’,
lfileName=RBC_GOOD_FILES[start_framel)
rbc_go0d step. 0000Vtp.POL1NTATraystatus = 1'Velocity', 'Normals']
rbc_good_step_0000vtp.TimeArray = 'None’
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ParaView States and Scripting

XRES 1920

YRES 1080

renderViewl.ViewSize = [XRES, YRES]
renderViewl.Background = [0.0, 0.0, 0.0]
LoadPalette(paletteName='BlackBackground")

for i in range(start_frame, start_frame+num_frames):
artery step _0000vtu.FileName=ARTERY_ FILES[i]
rbc_bad _step_0000vtp.FileName=RBC_BAD FILES[i]
rbc_good_step_0000vtp.FileName=RBC_GOOD_FILES[i]

IMAGE_FILE_NAME="%s/frame_%04d.png" % (IMAGE_DIR,1i)

print("Save: ", IMAGE_FILE_NAME)

SaveScreenshot (IMAGE_FILE_NAME, renderViewl, ImageResolution=[XRES, YRES])
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Running ParaView Script from Interactive Job
Submit an interactive job

> gqsub -I -A alcf_training —q R1222649 -1 select=1 -1 walltime=1:00:00 —1 filesystems=home:grand
Load the ParaView module

x3006c0s19b0n0@:~> module load paraview

Run the script using pvbatch

x3006c0s19b0On0d:~> pvbatch /<path>/blood_tutorial_01_2024.py 0 100
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Running ParaView Script from Batch Job

Create a shell script to run our job

/grand/projects/alcf_training/visualization/SCRIPTS/run_pv_script_01.sh

#'!'/bin/bash -1
start_frame=$%$1
num_frames=%$2

module load paraview

pvbatch
/grand/projects/alcf_training/visualization/SCRIPTS/blood_tutorial_01_2024.py
$start_frame $num_frames
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Running ParaView Script from Batch Job
Submit the job to the scheduler

> qsub —-A alcf_training —q R1222649 -1 select=1 -1 walltime=1:00:00 —1
filesystems=home:grand —
/grand/projects/alcf_training/visualization/SCRIPTS/run_pv_script_01.sh 0 50

> qsub —-A alcf_training —q R1222649 -1 select=1 -1 walltime=1:00:00 —1

filesystems=home:grand —
/grand/projects/alcf_training/visualization/SCRIPTS/run_pv_script_01.sh 50 50
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Annotation, compositing, scaling...
ImageMagick

— convert, composite, annotate, montage, etc.

Density
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Annotation, compositing, scaling...
ImageMagick

> module load imagemagick

> magick in_image.png —fill white —-gravity northwest —-pointsize 40 -annotate
+15+15 'Time: 0.000s' —-depth 8 out_image.png

Time: 0.000s
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Annotation, compositing, scaling...
ImageMagick

/grand/projects/alcf_training/visualization/SCRIPTS/annotate_frames_01.py

> module load imagemagick
> which magick

import sys, 0sS

def main():
start_frame=int(sys.argv[1])
num_frames=int(sys.argv[2])
magick_exec="/path/to/magick"
in_dir = "/path/to/in_frames"
out_dir="/path/to/out_frames"
font_size = 40
time_start = 0.0
time_delta = 0.225
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Annotation, compositing, scaling...
ImageMagick

/grand/projects/alcf_training/visualization/SCRIPTS/annotate_frames_01.py

for i in range(start_frame, start_frame+num_frames):

time val = "Time: %0.03fs" % (time_start + (time_deltaxi))

in_frame = "%s/frame_%04d.png" % (in_dir, i)

out_frame = "%s/frame_%04d.png" % (out_dir, i)

magick_cmd = "%s %s —-fill white —-gravity northwest —-pointsize %d -

annotate +15+15 '%s' —-depth 8 %s" % (magick_exec, in_frame, font_size, time_val,
out_frame )
print (”magick_cmd= ", magick_cmd)

0s.system(magick_cmd)
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Movie Encoding
ffmpeg

> module load ffmpeg

> ffmpeg -r 25 —-start_number @ -i /path/frame_%04d.png
—-r 25 —-pix_fmt yuv420p movie.mp4
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Reservation information

Allocation: alcf_training

Queue: R1222649
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Joe Insley Silvio Rizzi Janet Knowles Victor Mateevitsi
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