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Visualizing Large Datasets with IndeX
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Visualizing Large Datasets with IndeX
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Visualizing Large Datasets with IndeX

Silica bead pore space (fluid flow experiment)
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RemoteVis Scheduler

Queue visualization requests

Guarantees greater resource availability

Abstracts the complex mechanisms of visualization scheduling
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J u py te r N (o te b 00 k Request a remote visualization server instance from middleware

fying if an instance already exists for my user
ce = rv.query visualization server(middleware host, middleware port)

o instance is found (i.e., instance is None), we request a new one from the middleware

tance is None:
stance = rv.initialize visualization server(middleware host, middleware port, shape=(2048, 2048, 2048), dtype='uintl6')

e Simple API for RemoteVis

Render volume remotely on IndeX using RDMA-based data transfer (no disk involved)

: print(instance.visualization_server_url

http://harriet.lnls.br:54680

 Allow quick data analysis - v T

Out[6]: True

Load IndeX HTML viewer as IFrame

In [11]: IFrame(instance.visualization_server_ url, width=900, height=450)

 Integration with Python ecosystem
INDEX




Web Interface/CLI

Simpler interface

uint16

alan.peixinho@mafalda-1: ~ alan.peixinho@nise: ~

Volumes load from disk

u alan.peixinho@nise: ~ 79x23
$ remote_volume_vis --middleware_host index.lnls.br --middl
eware_port 31000
Loading ssc_remote_vis file: /home/ABTLUS/alan.peixinho/.local/lib/python3.9/s51
te-packages/ssc_remote_vis/remote_visualization.cpython-39-x86_64-1linux-gnu.so
[e] [@]
query visualization server
Contacting Host: index.lnls.br (31000)
Send socket command
sockfd = 4
server=0x7f9b2a4dlbe0d
ret_conn = 0@
command: {"command":"VIS_SERVER_QUERY_USER_INSTANCE","params":{},"username":"al
an.peixinho"}
len_command = 83
response is Ox7fff4d178090
Reset buffer 8192
Try to read
N = 129
Reset buffer 8192 |
Try to read
N =20
complete msg: {"response": "VIS_SERVER_UNSUCCESSFUL", "error_msg": "Unable to f
ind visualization server for user", "username”: "alan.peixinho"?}
Reached end of function: 1
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thank you all!

Thanks for scientific examples provided: Ema and Mogno beamlines, LNBio.
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Figure 1: The proposed remote visualization workflow using the RemoteVis library to send volumes into
NVIDIA IndeXfor visualization, via RDMA data transfer.



#vx P95 to DGX DGXtoP95g DGX to DGX

10243  0.87+0.01 1.13+0.20  0.86+ 1.48
1536 2.58+0.09 3.00+0.65  2.53+0.47
2048%  5.99+0.09 7.17 +1.47 5.98 +1.12
30723 20.30+0.26 21.89+490 19.16 +3.66

Table 1: RDMA-based data transfer times using SSC-RDMA. Three settings were tested between three
differentservers, one IBM Power 9 and two NVIDIA DGX-A100.The IBM Power 9 (P950) is connected at 50 Gb/s
to theNVIDIA DGX-A100 while the connection between the DGXservers is at 100 Gb/s. The selected volumes

are of typefloat 32 bits (4 bytes per voxel) and vary in number of voxels.All times are in seconds. For DGX to
DGX, the destinationserver was the same as P950 to DGX.



a) basic rendering b) local shading (51) c) volumetric ambient occlusion (53)

Figure 2: Soil sample renditions using IndeX XAC operators. (a) The original volume with basic rendering and no
shading.(b) The volume rendered with XAC local shading (S1). (c) The more advanced XAC shading scheme with ambient
occlusion(S3). Data courtesy: MOGNO beamline/Sirius, LNLS/CNPEM.



a) basic volume rendering b) local shading (filter-based, S1) c) on-the-fly single-scattering (52)

Figure 3: Silica bead fluid flow experiment renditions using IndeX XAC operators. The original image with
segmentationof the gas phase is depicted in Figure 4 (left). Data courtesy: MOGNO beamline/Sirius, LNLS/CNPEM.
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Figure 4: Integration between a pre-trained U-net segmentation model, optimized with NVIDIA TensorRT, and
IndeXFor visualization. The TensorRT inference engine is called to segment the gas phase of the sample (left) and
the result isimmediately used in the 3D rendering (right). Data courtesy: MOGNO beamline/Sirius, LNLS/CNPEM.



Figure 5: Point cloud renditions by NVIDIA IndeX as a particle volume. The XYZ and point value data are
transferredby RemoteVis using SSC-RDMA and the points are rendered as spheres with radii proportional
to their values. The usercan then select which points to view based on their radii (left) by simply altering
the considered colormap (right). Datacourtesy: EMA beamline/Sirius, LNLS/CNPEM.





