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Andes

CPU nodes (batch partition) GPU nodes (gpu partition)
o« /04 compute nodes e 9 GPU nodes
« AMD EPYC 7302 - 32 cores per node e Intel Xeon E5-2695 - 28 cores / 56
o 256 GB RAM threads
e 2x NVIDIA K80 - 4 GPUs per node
e 1TBRAM
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TurboVNC

e Users can inferact with a remote desktop (xfce) on Andes

e TUrboVNC use

- RFB (remote frame buffer protocol) for optimal keyboard and mouse
event and frame buffer delivery.

 The desktop’s frame buffer is compressed using JPEG.
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TurboVNC: andes333.olcf.ornl.gov:1 (benjha) [Tight + JPEG 1X Q95 + CL 1] N )
E D E S 5| o At 5 X
$€ Applications = 4\ MATLAB R2020a BN Terminal Tue 26 Jul, 13:05 . |Benjamin Hemandez Arreguin
Termina A~ O X
bash-4.4s module load matlab /4\ MATLAB R2020a o x
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] 32 3/ » autofs » nces-svm1_home2 » benjha » -0
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] 4- clear all;
E 5 sclose all
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o 10 % Select File
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e s rootFol = '/gpfs cnms-edge, ;
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- . . . H 14~ addpath([rootFol 'ra
it 15 - addpath([rootFol '
lib t slurm-145364.0 keys [N 16 = = 2
G B & summit = 3 TurboVNC: andes-gpus.olcf.ornl.gov:1 (benjha) [Tight + JPEG 1X Q95 + CL 61 A2inix
® 5 temp 18 EIRIEREIEY e
tmp 19
. . . . ® & training 20 - $€ Applications = ] VMD 1.9.3 OpenGL Display |} VMD Main Terminal Tue 26 Jul, 17:41 . |Benjamin Hemnandez Arreguin
() a.out 21 - =
() activate.patch 2 - - | - . A - OX
algebra.log temp multiprocessing  dask-worker- JRNERENMRAY 4 23
est.py pace 5 2 -
jﬂ:QnRg:qh?ﬁu]yan.mx( | = bash-4.4$ module load vmd
] bash-4.4$ vglrun vmd

a B B

summit cmb124 repodata.jsorf

Select a file to view details

on_ load WarpX.sh  activate.patch  protobuf.bak
summit.txt

221 Command Window
v

New to MATLAB? See resources for Getting Started.

e >>

Running Matlab
on a CPU node
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Running VMD on
a GPU node

/sw/andes/spack-envs/base/opt/linux-rhel8-x86_64/gcc-8.3.1/vmd-1.9.3-javakxxmgnha3ah4hqcv2rpx4paunyzf/1lib/vmd_LINUXAMD64: /1ib
64/1ibGL.so.1: no version information available (required by /sw/andes/spack-envs/base/opt/linux-rhel8-x86_64/gcc-8.3.1/vmd-1.
9.3-javakxxmgnha3ah4hqcv2rpx4paunyzf/1ib/vmd_LINUXAMD64)
Info) VMD for LINUXAMD64, version 1.9.3 (November 30, 2016) =
Info) http://www.ks.uiuc.edu/Research/vmd/ -
Info) Email questions and bug reports to vmd@ks.uiuc.edu

Info) Please include this reference in published work using VMD:
Info) Humphrey, W., Dalke, A. and Schulten, K., "VMD - Visual
Info) Molecular Dynamics', J. Molec. Graphics 1996, 14.1, 33-38.

Info) -- -

Info) Multithreading available, 56 CPUs detected.

Info) CPU features: SSE2 AVX AVX2 FMA

Info) Free system memory: 985GB (97%)

Info) Creating CUDA device pool and initializing hardware...

Info) Detected 4 available CUDA accelerators:

Info) [0] Tesla K80 13 SM_3.7 @ 0.82 GHz, 11GB RAM, KTO, AE2, ZCP
Info) [1] Tesla K80 13 SM_3.7 @ 0.82 GHz, 11GB RAM, AE2, ZCP

Info) [2] Tesla K80 13 SM_3.7 @ 0.82 GHz, 11GB RAM, AE2, ZCP

Info) [3] Tesla K80 13 SM_3.7 @ 0.82 GHz, 11GB RAM, AE2, ZCP
Warning) Detected X11 ‘Composite’ extension: if incorrect display occurs
Warning) try disabling this X server option. Most OpenGL drivers

Warning) disable stereoscopic display when 'Composite' is enabled.

Info) OpenGL renderer: Tesla K80/PCIe/SSE2

Info) Features: STENCIL MSAA(4) MDE CVA MTX NPOT PP PS GLSL(OVFGS)

Info) Full GLSL rendering mode is available.

Info) Textures: 2-D (16384x16384), 3-D (2048x2048x2048), Multitexture (4)
Info) Detected 4 available TachyonL/OptiX ray tracing accelerators

Info) Compiling 1 OptiX shaders on 4 target GPUs...

Info) Dynamically loaded 2 plugins in directory:
Info) /sw/andes/spack-envs/base/opt/linux-rhel8-x86_64/gcc-8.3.1/vmd-1.9.3-javakxxmgnha3ah4hqcv2rpx4paunyzf/lib/plugins/L1
MD64/molfile

vmd >

¢ B B B

aout summit repodatajson  run-vnc-gpu.sh

slum-114426.0  test_sympy.py isaac
ut

l"( i
peak blazingsgl on_ load WarpX.sh  activate.patch  protobuf.bak 4] =onm [l =] steo T} speedt 1 D

summit.txt

VMD Main Cot oy dmf e

File Molecule Graphics Display Mouse Extensions Help

ID T A D F Molecule Atoms Frames Vol




When to use... ¢

| TurboVNC (CPU) TurboVNC (GPU)

Availability Regular nodes GPU nodes
Use case Non graphics intensive GPU accelerated 3D
apps, graphics, apps with no
e.g. 2D graphics, any client/ server architecture
user interface (matlab, e.g. VMD, yt's 3D
performance tools, visualization, USC Chimerq,
editors, etc.) custom viz. tools,
CUDA+OpenGlL,
Latest Paraview binary from
Kitware

Note compute nodes does not have access to the Internet.
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Pre-requisites

TurboVNC Server v2.2.5is installed on Andes:

e Getvncviewer v2.2.5 and install it in your local system
https://sourceforge.net/projects/turbovnc/files/2.2.5/

e (Linux) If not installed, install Java JRE
$ sudo apt install openjdk-11-jre
e (Linux) vncviewer will be available under

/opt/TurboVNC/bin
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https://sourceforge.net/projects/turbovnc/files/2.2.5/

Running Turbo VNC

TurboVNC Regular nodes

TurboVNC GPU nodes

Terminal 1 (run VNC server)
local$ ssh -X userid@andes.olcf.ornl.gov
andes-login$ salloc -A abcl23 -N 1 -t 0:30:00 --x11=batch

bash$ source ./run-vnc.sh

Terminal 1 (run VNC server)
local$ ssh -X userid@andes.olcf.ornl.gov

andes-login$ salloc -A abcl23 -N 1 -t ©0:30:00 -p gpu
--x11=batch

bash$ source ./run-vnc-gpu.sh

Terminal 2 (tunneling)

local$ ssh -L 5901:1localhost:5901
username@andes.olcf.ornl.gov

andes$ ssh -L 5901:localhost:5901 andes683.olcf.ornl.gov

Terminal 2 (tunneling)

local$ ssh -L 5901:1localhost:5901
username@andes.olcf.ornl.gov

andes$ ssh -L 5901:localhost:5901 andes683.olcf.ornl.gov

Terminal 3 (run vncviewer)

local$ /opt/TurboVNC/bin/vncviewer localhost:5901

Terminal 3 (run vncviewer)

local$ /opt/TurboVNC/bin/vncviewer localhost:5901
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run-vnc.sh
#!/bin/sh

$(hostname)
$(whoami)

"Starting vncserver"
/opt/TurboVNC/bin/vncserver :1 -geometry 1920x1080 -depth 24

"1k 3k >k 5k >k 5k 3k >k ok >k 5k >k ok 3k >k 5k >k 5k 3k ok 3k sk 5k >k 5k 3k ok Sk >k 5k >k 5k 3k >k 5k >k 5k >k 5k 3k >k 5k >k 5k 3k >k 3k >k 5k >k 5k 3k >k >k %k 5k sk ok sk k sk sk sk kk sk sk ck kkkkk k!

"Instructions"

"In a new terminal, open a tunneling connection with $HOST and port 5901"
"example:"

" localsystem: ssh -L 5901:1ocalhost:5901 $USER@andes.olcf.ornl.gov "

" andes: ssh -L 5901:localhost:5901 $HOST "

"1k 3k >k 5k >k 5k 3k >k ok >k 5k >k 5k 3k >k 5k >k 5k sk ok 3k sk 5k >k 5k 3k ok 3k >k 5k >k 5k 3k >k 5k >k 5k >k 5k 3k >k 5k >k 5k >k >k 3k >k 5k >k 5k k >k >k %k 5k sk ok sk k sk sk sk kk sk k ok kkkokkk !

export i |

% OAK RIDGE | iepeessie

National Laboratory | FACILITY




run-vnc-gpu.sh
#!/bin/sh

$(hostname)
$(whoami)

"Starting X"
xinit &
5

"Starting vncserver"
/opt/TurboVNC/bin/vncserver :1 -geometry 1920x1080 -depth 24

TWokskskskskskkskskskskkkskskskskkkskskskskkkskskskskkkskskskskkskskskskskkskskskskskskkskskskskkkskskskskkkskskskskkkskskskskkkk "
"Instructions™

"In a new terminal, open a tunneling connection with $HOST and port 5901"
"example:"

" localsystem: ssh -L 5901:1ocalhost:5901 $USER@andes.olcf.ornl.gov "
" andes: ssh -L 5901:localhost:5901 $HOST "

TH 5k 3k >k 5k >k 5k 3k >k ok >k 5k >k ok 3k >k 5k >k 5k sk ok 3k sk 5k >k 5k 3k ok Sk >k 5k >k 5k 3k >k 5k >k 5k >k 5k 3k >k 5k >k 5k 3k >k >k >k 5k >k 5k 3k >k >k >k 5k sk ok sk sk sk sk sk kok sk k sk kk sk kkk !

export i |

% OAK RIDGE | iepeessie

National Laboratory | FACILITY




vncservenr

/opt/TurboVNC/bin/vncserver :1 -geometry 1920x1080 -depth 24
W_J\ S ~ J

Y

display desktop resolution color depth
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vncservenr

e vNcserver uses ports 59xx for communication between the
client

— For this case, vncserver is using $DISPLAY :1
— Therefore port 5901 is used
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On GPU nodes use vglrun <program> to get hardware accelerated graphics!

TurboVNC: andes-gpu5.olcf.ornl.gov:1 (benjha) [Tight + JPEG 1X Q95 + CL 61 A - OX
ERDEHS S| at %
x Applications = [ VMD 1.9.3 OpenGL Display ' VMD Main A Terminal lz.a Tue 26 Jul, 17:44 Benjamin Hemandez Arreguin

E Terminal S = s 3

bash-4.4$ module load vm

bash-4.4$ vglrun vmd é—
/sw/andes/spack-envs/base/opt/linux-rhel8-x86_64/gcc-8.3.1/vmd-1.9.3-javakxxmgnha3ah4hqcv2rpx4paunyzf/lib/vmd_LINUXAMD64: /1lib
64/1ibGL.so.1: no version information available (required by /sw/andes/spack-envs/base/opt/linux-rhel8-x86 64/gcc 8.3.1/vmd-1.
9.3-javakxxmgnha3ah4hqcv2rpx4paunyzf/1ib/vmd_LINUXAMD64)

Info) VMD for LINUXAMD64, version 1.9.3 (November 30, 2016)

Detected 4 available CUDA accelerators:

Info) http://www.ks.uiuc.edu/Research/vmd/
Info) Email questions and bug reports to vmd@ks.uiuc.edu
Info) Please include this reference in published work using VMD:
Info) Humphrey, W., Dalke, A. and Schulten, K., "VMD - Visual
Info) Molecular Dynamics', J. Molec. Graphics 1996, 14.1, 33-38.
INfO) ~--mm s m s m e et
Info) Multithreading available, 56 CPUs detected.
Info) CPU features: SSE2 AVX AVX2 FMA
Info) Free system memory: 985GB (97%)
Info) Creating CUDA device pool and initializing hardware...

)
Info) [0] Tesla K80 13 SM_3.7 @ 0.82 GHz, 11GB RAM, KTO, AE2, ZCP
Info) [1] Tesla K80 13 SM_3.7 @ 0.82 GHz, 11GB RAM, AE2, ZCP
Info) [2] Tesla K80 13 SM_3.7 @ 0.82 GHz, 11GB RAM, AE2, ZCP
Info) [3] Tesla K80 13 SM_3.7 @ 0.82 GHz, 11GB RAM, AE2, ZCP

Warning) Detected X11 'Composite’ extension: if incorrect display occurs
Warning) try disabling this X server option. Most OpenGL drivers

Warning) disable stereoscopic display when 'Composite' is enabled.
Info) OpenGL renderer: Tesla K80/PCIe/SSE2 %—
Info Features: STENCIL MSAA(4) MDE CVA MTX NPOT PP PS GLSL(OVFGS)

)
Info) Full GLSL rendering mode is available.
Info) Textures: 2-D (16384x16384), 3-D (2048x2048x2048), Multitexture (4)
Info) Detected 4 available TachyonL/OptiX ray tracing accelerators
Info) Compiling 1 OptiX shaders on 4 target GPUs...
Info) Dynamically loaded 2 plugins in directory:

Info) /sw/andes/spack-envs/base/opt/linux-rhel8-x86_64/gcc-8.3.1/vmd-1.9.3-javakxxmgnha3ah4hqcv2rpx4paunyzf/1ib/plugins/L1]
MD64/molfile
vmd >
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a.out summit cmb124 repodata.json  run-vne-gpu.sh

VMD Main A - OX

. . . . File Molecule Graphics

ID T A D F Molecule

Display Mouse Extensions Help

Atomns Frames Vol

slurm-114426.0 test_sympy.py thea isaac
ut
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blazingsgl on_ load WarpX.sh  activate.patch protobuf.bak 200m [ Loop w| step ql _»i speed i 3
summit.txt




vhcviewer

e When running vncviewer for the first fime, it will ask for a
password. Set the password and reuse it for future sessions

e The VNC password is stored inside of the ~/.vnc/passwd file.
This directory exist in your $HOME directory in Andes

EEEEEEEEEE
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vncviewer options to improve streaming

%

3 | a9 i cirl Al TR W
x Applications -
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TurboVNC Viewer Options A
1 Encoding | Connection | Global | Security |
Encoding method:
Tight + Perceptually Lossless JPEG (LAN) |+
Allow JPEG compression
JPEG chrominance subsampling: None
fast O best
JPEG image quality: 95
poor . O best
Compression level (see docs): 1
fast U " best
[ ] Interframe comparison
OK ] l Cancel




Shutting down vncserver
CPU and GPU nodes

bash$ /opt/TurboVNC/bin/vncserver -kill $DISPLAY
Killing Xvnc process ID 1717153

bash$ pkill xinit

bash$ exit

exit

salloc: Relinquishing job allocation 249539
andes-login$ _
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Questions and feedback

help@olct.ornl.gov
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