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What are the info for drawing an object?

• Geometry spreadsheet (VAO)
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• Modelview matrix (VM)

‣ Usually static.  We don’t change the value  
in VAO if we just linear/affine/projectively 
transform the object, or move around  
the camera.

‣ If V is the view matrix, and M is the model matrix, 
then the modelview matrix is VM.

• Projection matrix (P)
‣ The matrix for perspectivity.  Usually fixed during  

the scene.



Basic setup

#version 330 core 

// Inputs 
layout (location = 0) in vec3 position; 
layout (location = 1) in vec3 color; 

// Uniforms 
uniform mat4 projection; 
uniform mat4 modelview; 

// Extra outputs, if any 
out vec3 color; 

void main() { 
  gl_Position = projection * modelview 
       * vec4(position, 1.0f); 
} 

Vertex shader

void init(void){
    ...// compile shader, link program etc
    GLuint projectionPos, modelviewPos; // Locations of uniforms
    projectionPos = glGetUniformLocation(program,"projection");
    modelviewPos = glGetUniformLocation(program,"modelview");
    ... 
    // Set perspective projection P  
    glUniformMatrix4fv(projectionPos, 1, GL_FALSE, &(P)[0][0]);
}

void display(void){
    ... // VAO describes our geometry
    ... // VM the modelview  matrix for this geometry
   
    glUniformMatrix4fv(modelviewPos, 1, GL_FALSE, &(VM)[0][0]);
    glBindVertexArray(VAO);
    glDrawElements(GL_TRIANGLES, n, GL_UNSIGNED_BYTE, 0);
    ...
} helper function “drawMyObj1”



Basic setup

void display(void){
   
    ... // compute VM1
   
    glUniformMatrix4fv(modelviewPos, 1, GL_FALSE, &(VM1)[0][0]);
    drawMyObj1;

    ... // compute VM2

    glUniformMatrix4fv(modelviewPos, 1, GL_FALSE, &(VM2)[0][0]);
    drawMyObj2;

    ... 

}

• We often need to draw a lot of objects, each of which  
need a modelview matrix



Scene Hierarchy
• We often need to draw a lot of objects, each of which  

need a modelview matrix
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P3
world

<latexit sha1_base64="F7Wh7TU6RNgLopeGGQcdvhNI2Ow="></latexit>

P3
camera

<latexit sha1_base64="XTtY6JN/hvtHGoqoAEbsS/MFDrY="></latexit>

robot
world

head

camera

P3
robot

<latexit sha1_base64="CWDdsOY3avtboDlXCXgXL6XYUR8="></latexit>

P3
head

<latexit sha1_base64="UYcBidTZ48wiDqVEtanpBOEb/MI="></latexit>

model  
matrix M1

<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

model  
matrix M2

<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

camera  
matrix C

<latexit sha1_base64="28CNDy9hbIsgNLsEDHazLl6Vobk="></latexit>

view  
matrix
V

<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>



Matrix Stack

6



Matrix Stack

‣ We don’t want to recompute repetitively the same matrix multiplications.

‣ We use a stack to store the results of matrix multiplication of intermediate stages.

‣ A stack is an array with a pop( )  and a push( obj ) function.  Pop takes out the  
element in the array that was pushed in most recently (contrary to queue).

• In a large scene with many objects, whose modelview matrices are
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V M1M2M3M5
<latexit sha1_base64="Y2cl7eW9k3eqGaIlEZy9YCk3XU4="></latexit>

V M1M2M3M6
<latexit sha1_base64="oTQUmtzRM9KMySRUq8qTqd6q1vY="></latexit>

V M1M2M3M5M7
<latexit sha1_base64="QJAqB5UMvaW0BBTU771aSJ0g6dw="></latexit>

etc.



Matrix Stack
‣ Define a modelviewStack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

‣ Let VM be the current modelview matrix

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>



Matrix Stack
‣ Define a modelviewStack

P3
world
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P3
table
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P3
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<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

‣ Let VM be the current modelview matrix

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>



Matrix Stack
‣ Define a modelviewStack
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V
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Matrix Stack

P3
world
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V
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M1
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M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>



Matrix Stack
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Matrix Stack
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<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ drawRoom

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>
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‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit>

‣ drawBook



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M5
<latexit sha1_base64="WS/aQM4NqziX4YHqruw+zJzh3yw="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M5
<latexit sha1_base64="WS/aQM4NqziX4YHqruw+zJzh3yw="></latexit>

M5
<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M5
<latexit sha1_base64="WS/aQM4NqziX4YHqruw+zJzh3yw="></latexit>

M5
<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

‣ drawLaptop



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M5
<latexit sha1_base64="WS/aQM4NqziX4YHqruw+zJzh3yw="></latexit>

M5
<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

‣ drawLaptop

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>



Matrix Stack

P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
book

<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M5
<latexit sha1_base64="WS/aQM4NqziX4YHqruw+zJzh3yw="></latexit>

‣ drawLaptop

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>
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<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>
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<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>
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<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>
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<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>
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<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

‣ Update VM = VM ⇤M5
<latexit sha1_base64="WS/aQM4NqziX4YHqruw+zJzh3yw="></latexit>

‣ drawLaptop

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>
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P3
world

<latexit sha1_base64="cyWLp64KIgFz7Qfelp1C0RFbrXc="></latexit>

P3
table

<latexit sha1_base64="IWPeF0t4gk/S/Fa4pt99n3kmU6E="></latexit>

P3
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<latexit sha1_base64="YDeg1H3I4hwg11xqp+6luwnGFJI="></latexit> P3
laptop

<latexit sha1_base64="p9onE4OaEMlCUQomGKe8rH0+w/8="></latexit>

P3
room

<latexit sha1_base64="UhYbo6aHs4TjwgaSyMJOz9NQki4="></latexit>

P3
chair

<latexit sha1_base64="RTuGU1IQnS4/BM4634Egt6/cDO0="></latexit>

P3
camera

<latexit sha1_base64="pbCRugyguovp6CSObvxKaioZY6M="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M5
<latexit sha1_base64="WS/aQM4NqziX4YHqruw+zJzh3yw="></latexit>

‣ drawLaptop

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>
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<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

M2
<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

M1
<latexit sha1_base64="lav6xJFFXxxvL/xVy9m/nkUQfWo="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M5
<latexit sha1_base64="WS/aQM4NqziX4YHqruw+zJzh3yw="></latexit>

‣ drawLaptop

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>
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<latexit sha1_base64="oNW5p+oF/eUeDREN3KvnYQH7tw0="></latexit>

M3
<latexit sha1_base64="uDG54iWBk7x/lEpZU0I+BFHQaxI="></latexit>

M4
<latexit sha1_base64="jGq2stlA60u55UznDcOowHlR1fg="></latexit> M5

<latexit sha1_base64="I7xeq1AuoJFQfBmiaB2yeT1B0yM="></latexit>

VM = V
<latexit sha1_base64="BIlzK0F/3InBeKYZyCar3xTxqUE="></latexit>‣ Initially

STACK
<latexit sha1_base64="fYzIMiZ3bJdFAnXIK1omCXK0Y4w="></latexit>

VM
<latexit sha1_base64="hCziEk0qAvOka69fCzkIniNqZOE="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

V
<latexit sha1_base64="kR5ovrjEGkmlOJPv0jZUf3OcHgA="></latexit>

‣ Update VM = VM ⇤M1
<latexit sha1_base64="7y/10nnnaNfXm9SXfCJzsP3r+yM="></latexit>

‣ drawRoom
‣ Push STACK.PUSH(VM)

<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M2
<latexit sha1_base64="3w+re0xLUKyYGNG4jA1rty1lazc="></latexit>

‣ drawChair

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M3
<latexit sha1_base64="3FNWXZxugWQQwSTPJB07rOCV1s8="></latexit>

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M4
<latexit sha1_base64="cFuAe47CTm45OSuA8gAxINH8dSk="></latexit>

‣ drawBook
‣ Pop VM = STACK.POP

<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ drawTable

‣ Push STACK.PUSH(VM)
<latexit sha1_base64="V7E12ryE1C6kJteE1g5nBXcwrqU="></latexit>

‣ Update VM = VM ⇤M5
<latexit sha1_base64="WS/aQM4NqziX4YHqruw+zJzh3yw="></latexit>

‣ drawLaptop

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>

‣ Pop VM = STACK.POP
<latexit sha1_base64="CLSx12c/CaQJJQTwV0B5G3RDtGQ="></latexit>



Next time

• Lighting
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