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Administrative
• Let me know if you are not on the Slack workspace 

• Assignment #0: ROS Pub/Sub 

• Due 11:59pm, Wednesday, January 18 

• CI-Grader has run 

• Need: workflow survey (GitHub username, unique name), Github 
Classroom or specific private repo 

• Next CI-Grader Run: Late Tonight(I will post on Slack when it’s done)



Lab Takeaways
1. Stencil overview
2. Walk through heap insert function
3. Validate implementation
4. Search canvas introduction
5. Data structure considerations



Assignment 1 Overview
Points Section Feature
4 All Heap implementation
8 All A-star search
2 Grad BFS
2 Grad DFS
2 Grad Greedy best-first



KinEval Stencil

Bulk of the code 
needed to complete 

Assignment 1

Starter code for 
Javascript intro and 

heap debugging



Heapsort Tutorial



Heapsort Tutorial HTML
heapsort.html

Specifies JavaScript 
source file to make 
available in HTML.

Uncomment this line!



Heapsort Tutorial HTML
heapsort.html

Represent heap as 
a JavaScript array

Repeatedly call 
heap insert method

Print state of 
heap to screen



Heapsort Tutorial Results

Without heap.js implementation With heap.js implementation



Heapsort Tutorial JavaScript
heap.js



Heap Insert
1. Add new element into first open 

spot in tree (end of heap)
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Heap Insert
1. Add new element into first open 

spot in tree (end of heap)

2. If new element is smaller than 
parent, swap with parent
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Heap Insert
1. Add new element into first open 

spot in tree (end of heap)

2. If new element is smaller than 
parent, swap with parent

3. Repeat step 2 until heap 
property holds
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Heap property: For min heaps, the 
value of the parent node must always 
be less than or equal to the value of 

the child node
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Heap Insert
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1. Add

2. Swap

3. Repeat swap
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Heap Insert
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2. Swap
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Heap Insert
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1. Add

2. Swap

3. Repeat swap
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Heap Insert
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Heap Insert
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Heap Insert
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Heap Insert
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Heap Insert

11

5

3

4

8

2

11

5

3

4

2

8

11

5

2

4

3

8

1. Add

2. Swap

3. Repeat swap

5

4

5

4

5

4



Heap Insert
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Heap Insert
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Heap Insert Result



Lab Takeaways
1. Stencil overview
2. Walk through heap insert function
3. Validate implementation
4. Search canvas introduction
5. Data structure considerations



Search Canvas Infrastructure
infrastructure.js In the initSearch()

function, which instantiates 
global variables and starts 

your algorithms

q_start_config = 
q_init

start location in world

q_goal_config = q_goal

goal location in world

q_init and q_goal
can be specified in URL



Search Canvas
Open search_canvas.html in your 
browser

Available URL parameters described 
in search_canvas.html file

World coordinates go from (-2, -2) 
to (7, 7)



Search Canvas
Open search_canvas.html in your 
browser

Available URL parameters described 
in search_canvas.html file

World coordinates go from (-2, -2) 
to (7, 7)

World coordinates = (-2, -2)
Canvas coordinates = (0, 0)

World coordinates = (7, 7)
Canvas coordinates = (800, 800)

Default q_init = (0, 0)

Default q_goal = (4, 4)



Search Graph

World coordinates = (-2, -2)
Canvas coordinates = (0, 0)

World coordinates = (7, 7)
Canvas coordinates = (800, 800)

G: search graph



G: search graph

G[i][j]: search graph cell 
is a JavaScript object

.x and .y specify cell 
center in world coordinates
.distance specifies path 
length to start through 
.parent node
Cell height and width = eps

eps

eps

i

j

(G[i][j].x, G[i][j].y)

Search Graph



Collisions Test configuration at visited cell
center for collision:

testCollision([G[i][j].x,G[i][j].y])



Graph Search Initialization
graph_search.js

Important to identify 
discrete start indices 

within graph from 
continuous world 

position



Graph Search Iteration
draw.js

In animate() function, 
which is responsible for 

calling your iterate functions



Graph Search Iteration
graph_search.js

Ensure your implementations are 
isolated to single search steps! 

Including excessive loops may cause 
browser to become unresponsive.

Once search has completed, turn off 
iteration: search_iterate = false;



Lab Takeaways
1. Stencil overview
2. Walk through heap insert function
3. Validate implementation
4. Search canvas introduction
5. Data structure considerations


