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—— Context

Parade:

e Model Builder ss / /

e Ray Tracer layer

SB
e Output Reader / /

SS and SB are horizons, a layer has specific velocity attributes defined by a map or a constant value.

Tetrahedrons are build in the layer between horizons: a ray is traced from one horizon to another
through the tetrahedrons.

The ray will be divided into segments with their own length and velocities depending from the input
velocities.

A first bug in the model builder has been fixed and the code works for a single layer case.
(A wrong variable reference in the file mmsCurvelinearMeshedModelBuilder.cpp)

For n layer > 1, the results obtained with a constant velocity and a map of constant velocity are not
consistent.



e Compiling Parade

The code have been compiled on PLX machine.

Configure arguments:

Jconfigure --with-mode=dbg --with-cxx=g++ --with-w64 --with-lib64 --with-stl --enable-shared --with-
thread --with-ogl --with-x --with-python --with-pio --with-rt --with-spatialindex

Remarks:

e OK with gnu C++ compiler v. 4.1.2 or older.
e Error with gnu C++ compiler v. 4.4.6 or newer: an include has to be modified (.
e To compile on eniOx and on PLX "tk" support should be disabled (tk libraries are too recent)




RIS Input I

simple case - constant velocity: Layer definition example:

e Define 6 horizons: SS, SB, L1, L2, L3, L4 <layer>
e Define 5 Layers (regions between horizons) :ir(‘jirziz('jiyer“/”am”
e Each layer is defined by 2 horizops o <top-surface>L2</top-surface>
e For each layer a constant velocity is given <base-surface>L3</base-surface>
<attributes>
<attribute>
<constant-attribute>
<name>P Velocity</name>
SS/ / <unit>km/s</unit>
[1.5] layer 1 <value>2.9</value>
<rt-model-velocity-type>velocity</rt-model-velocity-type>
SB / / </constant-attribute>
[2.3] layer 2 </attribute>
</attributes>
L1 / / </layer>
[2.7] layer 3
O
[2.9] layer 4 C:l )
B <\ /> Constant velocity tracer
D / is employed by default
[3.1] layer 5

4 /




e Bl Input 11

complex case - linear velocity: Layer definition example:
e Define 6 horizons: SS, SB, L1, L2, L3, L4 <layer>
. . . <name>layer4</name>
e Defineb La.yers (reglons between horizons) <id>4</id>
e Each layer is defined by 2 horizons <top-surface>L2</top-surface>
e Define a top surface velocity for the top <3?S_G_-SUrf13<3/3?'7?{</base-surface>
. < >1< >
horizon of the layer and a bottom surface attibotecs
velocity for the bottom horizon of the layer <attribute>
<variable-attribute>
<name>P Velocity</name>
<unit>km/s</unit>
<top-surf-attr-file>layer2layer3IV.zyc</top-surf-attr-file>
ss / / <base-surf-attr-file>layer2layer3IV.zyc</base-surf-attr-file>
(5] aver 1 <rt-model-velocity-type>linear-velocity</rt-model-velocity-type>
SeasurfacelV : d </variable-attribute>
s / </attribute>
SeabedLayer1 [2.3] layer 2 </attributes>
</layer>
o / Y
LaverLayer2 27 javer Function: ComputeTetraVelFunction
@ D — — / (Recompute linear velocity function coefficients)
( Layer2Layer3 [2.9] layer 4 > <:
<L3/) S __— / IF NO GRADIENT IS FOUND
FOR A TETRA ELEMENT
Layer3Layer4 [31] layer 5 .
/ / --> back to constant velocity tracer
L4




ANECH Test case:
different output

|nput . segment velocity
' ' | RERREERR " const vel ——
3t \x‘x\‘ linear vel -
2.6 J
ss/ / z 24r _
[1.5] layer 1 § oo | i
s / 3 i
[2.3] layer 2 18k N
y ] ]
[2.7] layer 3 Output 14 / . . . s : .
o 5 10 15 20 25 30 35
L2/ / segment
[2.9] layer 4
segment lengths
L3
/ / B4 ' ' ' ' " const vel
[31] layer 5 035 | linear vel - |
L4/ / 0.3 E
L] ngw 0-25 ]
Linear velocities case: s
. . o 2 i
Function: ComputeTetraVelFunction § °
(Recompute linear velocity function coefficients) 015 y

0.1

0.05

A GRADIENT IS FOUND FOR TETRA ELEMENTS

segment
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Debugging:

Totalview

(@] fgpfsiscratchiuserintemal/fcinquin/swamp/MMT-DEBUG/swamp/irt/bin/trt LayerModel Build
File Edit View Group Process Thread Action Point Debug Tools Window

SS / i ey A
Group (Controly Q ’ l' . . § "g g Q ‘ ’ % g v
1515 S o v Go Halt Kill Restart| Next Step Out Run To|GoBack Prey UnStep Caller BackTo Live
[1.5,1.5] easuriace T Process 1 (24194): iLayerModelBuilder (Stopped)
Thread 1 (47333165291872) (Stopped) <Trace >
SB Stack Trace .'.J Stack Frame
vel[0] |[T++) ... elModel: :computeTetraVelFunction, I3 |/Function “rtLinear¥elModel: -computeTetraVelFunction®: |4
[2 32 3] SeabedLaver1 ... 1Model: :computeTetraVelFunctions, I this: 0x12091870 -> (class rtLinearVeld
2 e y rtLinearVelModel: :setAttribute, FP=T7fi tetra_id: 0x000064fc (25852)
vel2] .. ModelBuilder : :setModelAttributes, I layer_flag: 0x00000000 (0)
[C++] rtLayerModelBuilder: :build, FP=T£££84" node_coords: (class basArraylD<cqcPoint> consi
L1 ...odelBuilder: : rtLayerModelBuilder, I pvels: 0x125b2040 -> (class mmsNonStruc?
main, FP=Tf££B847400d40 Local variables:
__libc_start_main, FP=7f££84740190 tetra: (ctTetra const &)
vel[1] vell3] [2.7,2.7] LayerilLayer2 Tstart, FP=T£££847401a0 vel: (douhle(4])
i 0x00000003 (3)
L2 a Dams mbanva Favr bha Femmn. J
Function riLinearVelModel:computeTetraVelFunction in LinearVelModel.C =]
14% double well4];
14 int i;
[2.9,29] Layer2Layer3 o5 for(is0; icd; ++i) (
145 const rtSurfacePointattribute *attr=d_surfk.:eset—>getVertexAttribute(tetra. getNodeId(1));
L3 146 1f( attr ) { //node 1s on the surface
147 if (this->getSurfaceSet() ->getLayerIDPointedByNormal (tetra. getNodeId(i))<=0) {
143 vel[i]=attr->getP¥elocityTop();
14 } else {
[3.1,3.1] Layer3Layer4 150 if (this->getSurfaceSet()->getLayerIDPointedByNormal(tetra. getNodeId(i))==tetra. getLaye
151 vel[i]=attr->get}‘lelocit‘,’l‘0p(¥.
152 else vel[i]=attr->getPVelocityBot();
L4 153 }
154 //cout<<"pid: "<<this->getSurfaceSet()->getLayerIDPointedByNormal(tetra. getNodeId(1))<<"
155 } else { //node is not on the surface
156 vel[1]=(*pvels) [tetra. getNodeId(1)];
157
- riLi : - il - riLi : - rtli o 158 }
(8] vel[o] - rtLinearVelt (8] vel[1] - rtLinearVell: (@] vel[2] - riLinearVeli [®] vel[3] - rtLinearVelModel::comp | IR Y Jeoutecrul: "ecvel(0]<<" vlat<cuel[1]<c" vi="<cvel(2]<<" vds"<cvel[3]<cendl; _
ofl 160
N R IR E¥e Edk View Tools Wind 161 //recompute liner velocity function function coefficients
11 ;‘l [ 11 /] [ 11 .f'| 11 J 162 (*d_elementVelFunctions) [tetra_id]. computeVelFunctionCoefficients(node_coords|[tetra. getNodel
= = = = 163 node_coords[tetra. getNodel
Expression: | vel[0] Expression: | vel[1) Expression: | vel[2) Expression: | vel[3] igg noge_coorgswzw-getuﬂ‘oge%
node_coords[tetra. getNode
Bms:[uouble Type: | double Type: | double Type: | double %gg vel(0), vel[1], vel[2],vell3
)
value \ value \ value \ value \ 168
2.3 27 27 2.7 170 #ifdef _ PIO
171 /*+
172+ Thia will aerialize thia ahisact inta xdr antont atreeam far antont

Action Points | Processes | Threads |

Pl T ol

1 computeTetraVelFunction

ktLayerModelBuilderFile. C#416.

A

rtLayerModelBuilderFile: : comput




Variables storage

<layer>

<name>layer2</name> [1.5,1.5]  SeasurfacelV Iayer 1

<id>2</id> / /
<top-surface>SB</top-surface> vel[0]
[2.32.3] SeabedLayer1 layer 2

<base-surface>Lil</base-surface> vel[2]

<division>1</division> L1
<attributes>
<attribute>

<variable-attribute> /

vel[1] vell3] [2.7,2.7]  LayerilLayer2 layer 3

<name>P Velocity</name> L2
<unit>km/s</unit>

<top-surf-attr-file>SeabedlayerllV. zyc</top-surf-attr-file>

<base-surf-attr-file>SeabedlayerllV. zyc</base-surf-attr-file> L3
<rt-model-velocity-type>linear-velocity</rt-model-velocity-type>
</variable-attribute>

</attribute>

</attributes>

</layer>

<layer>

<name>layer3</name>

<id>3</id>

<top—surface>L1</top—surface> Horizon L1 keepS the |aSt VeIOC|ty def'ned
<base—surface>L2</base—surface> (aS top Su rface of Iayer 3)

<division>1</division>
<attributes>
<attribute>

<variable-attribute> The tetrahedron vertices assume different
<name>P Velocity</name> values along z --> a gradient is found

<unit>km/s</unit>

<top-surf-attr-file>1ayerl ayer2 1lv. ZYyC</top-surf-attr-file>
<base-surf-attr-file>layerlayer21lV. zycC</base-surf-attr-file>
<rt-model-velocity-type>linear-velocity</rt-model-velocity-type>
</variable-attribute>

</attribute>

Sjortributess Output velocities are distributed as a gradient

</layer>

[2.9.2.9] Layer2Layer3 laye

[3.1,3.1] Layer3Layer4 | aye




= . Perspectives

e Hands on the code:

o check the first bug-fix

o verify analogies with other parts of the source code
(same variable references to be modified?)




e A . A step back: bug report

mmsCurvelinearMeshedLayerModelBuilder.C have been modified.

basArraylDNumericé& samples=attr->getAttributeSample(ix,iy,nzl);
samples|[1]=s1[2];

samples=attr->getAttributeSample (ix, iy, nz2) ;

mesh.getCoordinates (ix, iy, nz2,p);
samples[0]=s2[2];

basArraylDNumericé& samplesl=attr->getAttributeSample (ix,iy,nzl);
samplesl[1]=sl1[2];

basArraylDNumericé& samplesZ2=attr->getAttributeSample (ix,1iy,nz2);
samples2[0]=s2[2];

Is it possible that the same variable is defined somewhere else in the code?



