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We expect the need to visualize hundreds of gigabytes of seismic data.  For example, the 

Hernando 3D survey (http://www.pgs.com/en/Data_Library/Gulf-of-Mexico/PreSTM---

Gulf-of-Mexico/Hernando-3D/) is 370 OCS blocks, over 3000 square miles (6,900 sq. km) 

or 2.5 times the size of the state of Rhode Island.  (At a 12.5m spacing, with 2000 

samples in depth that yields a volume size of 465Gb, and that is just for the post-stack 

amplitude volume. )

Quad HD resolution is only 3840 x 2160 ; Ultra High Definition (aka 8k) is 7680 x 4320; 

Then there are all the other attributes based on the data that need to be calculated.

Most of our experience is with the previous version of indeX and although we have 

updated to 1.0, we might make a mistake.
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We started way back when where we had interpolation of large triangles onto a few

pixels.  We now live in a world where we have much larger data sets, thus making the 

problem of having many triangles per pixel.  How much longer will dedicated 

“hardware” solutions hold on?

“Welcome to the Jungle” – Herb Sutter circa fall 2012 (http://herbsutter.com/welcome-

to-the-jungle/)

In the twilight of Moore’s Law, the transitions to multicore processors, GPU 

computing, and HaaS cloud computing are not separate trends, but aspects of a 

single trend – mainstream computers from desktops to ‘smartphones’ are being 

permanently transformed into heterogeneous supercomputer clusters. 

Henceforth, a single compute-intensive application will need to harness different 

kinds of cores, in immense numbers, to get its job done.

The free lunch is over. Now welcome to the hardware jungle.
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Note that all the scripts load a default project file called “project.prj”, which is used on 

the head node and “project_remote.prj” that is executed on the remote nodes.
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The configuration project.prj and remote_project.prj hold details about everything from 

the colormaps used to how the master nodes communicates with the remote nodes.  

Understanding what your application wants to master is key to minimizing the 

information found in these files.
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Since more than one client can attach to the web presentation, this forced us to think 

about how we would handle multiple individuals interacting with the same data set.

The configuration files hold details about everything from the colormaps used to how 

the master nodes communicates with the remote nodes.  Understanding what your 

application wants to master is key to minimizing the information found in these files.
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Like many other applications in this industry, we use a scene graph.

It is not that our application doesn't need work, it is that moving 21 MM lines into 

anything else is a slow process, much less into an indeX-centric vision.
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From indeX’s™ view point, invalidate the transaction holding the seismic data and then 

the volume will change.

The changes to “demo” where minimal.
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Likewise, the application only had a few changes outside of a new node scene graph.
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These differences mean that work needs to be done.
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The point is that you have to translate one way of looking at the world into another and 

that might not be straightforward.
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Notice that we use some constants that match the FOV of the application
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Our “world” is a left-handed coordinate system which means there is yet another 

translation beyond “viewToWorld.”

indeX’s™ transformation matrix is basically the model view matrix with the lookAt 

handling the translations and such.

It is difficult to back out the left-handed coordinate system in our application and then 

to do a one-to-one mapping with the API indeX™ provides.
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This is just the Z we used to set the lookat.

This will get the camera the right distance away from the scene
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The demo provided by indeX™ is just that, it is a demo.

The manipulator would be shared in a collaborative application while for a service there 

would be only one manipulator.

27



28



While indeX considers the span_rendering to be application specific, we used the default 

span_rendering.

We haven’t attempted to add in horizons, point clouds, etc.
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Check to see if these names are accurate in 1.0
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See geospatial/src/example/example_cluster_rendering_remotehost.cpp
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indeX’s ™ demo assumes a specific cluster topology that includes a storage device that 

all the nodes can see.
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5 node cluster

4 nodes with:

GPU:  2 * Tesla M2090

GPU RAM: 2 * 6 GB

(HP ProLiant SL250 Gen8)

Head node:

GPU: 2 * Quadro 6000

GPU RAM: 2 * 6 GB

Interconnect:

FDR IB using IP over IB

34



5 node cluster

4 nodes with:

GPU:  2 * Tesla M2090

GPU RAM: 2 * 6 GB

(HP ProLiant SL250 Gen8)

Head node:

GPU: 2 * Quadro 6000

GPU RAM: 2 * 6 GB

Interconnect:

FDR IB using IP over IB

35



4 nodes with:

GPU:  2 * Tesla M2090

GPU RAM: 2 * 6 GB

(HP ProLiant SL250 Gen8)

Head node:

GPU: 2 * Quadro 6000

GPU RAM: 2 * 6 GB

Interconnect:

FDR IB using IP over IB

36



4 nodes with:

GPU:  2 * Tesla M2090

GPU RAM: 2 * 6 GB

(HP ProLiant SL250 Gen8)

Head node:

GPU: 2 * Quadro 6000

GPU RAM: 2 * 6 GB

Interconnect:

FDR IB using IP over IB

37



Our approach was to first solve the problem of big data and then go back and add the 

needed quality features.
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Yellow shows the differences
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Yellow shows the differences
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