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https://www.khanacademy.org/computer-programming/new/pjs
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←→開発者の頭の中にある図
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Proposal：
Live Data Structure Programming
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editor

object 
diagram

call tree

object of 
class Node

field val
has 3

ref. by 
local var ls
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defining & 
manipulating DS

B+ tree in Wikipedia skip list in Wikipedia
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Wait, it's
unreachable!

OK, let's connect 
the 3rd one 

after the 1st...
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Illustra
tion

1. call to 
a unfinished

function

2. manually
create an

expected state

3. continue coding
wrt the expected state

4. expected state
serves as a test case
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Good strategy:
swap these

Good strategy:
swap these

Good strategy:
swap these

Bad strategy:
swap these
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149

18 23

Illustra
tion

1. call to 
a unfinished

function

2. manually
create an

expected state

3. continue coding
wrt the expected state

4. expected state
serves as a test case

read our Onward!'18 paper for more research stuff behind



var data = [3,1,4,1,5,9,2];
for (var i=0; 

i<data.length; i++) {
rect(30*i,200-data[i]*h,

20,data[i]*h);
}

LP is useful when we can
• hardly imagine results
• easily recognize results
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(hypothesis)
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class Node {
constructor(val,next){...}
insert(p,v) {
var c = this;
while (p>0) c=c.next; p++;
c.next=new Node(v,c.next);

}
}
var lst = new Node(0,null);

class Node {
constructor(val,next){...}
insert(p,v) {
var c = this;
while (p>0) c=c.next; p++;
c.next=new Node(v,c.next);

}
}
var lst = new Node(0,null);

lst.insert(1,555); 

class Node {
constructor(val,next){...}
insert(p,v) {
var c = this;
while (p>0) c=c.next; p++;
c.next=new Node(v,c.next);

}
}
var lst = new Node(0,null);

lst.insert(0,444);
lst.insert(1,555);
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class Node {
constructor(val,next){...}
insert(p,v) {
var c = this;
while (p>0) c=c.next; p++;
c.next=new Node(v,c.next);
}
}
var lst = new Node(0,null);

class Node {
constructor(val,next){...}
insert(p,v) {
var c = this;
while (p>0) c=c.next; p++;
c.next=new Node(v,c.next);
}
}
var lst = new Node(0,null);

lst.insert(1,555); 

class Node {
constructor(val,next){...}
insert(p,v) {
var c = this;
while (p>0) c=c.next; p++;
c.next=new Node(v,c.next);
}
}
var lst = new Node(0,null);

lst.insert(0,444);
lst.insert(1,555);
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Node
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実
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var stack = ...;
stack.push(1);

stack.push(777); ← insert
stack.push(2);
stack.push(3);

1

2

3

1

777

2

3➢ serial nr./line nr. won't work well
➢ edited code may affect indirectly
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visualize

mental image

why this 
link?

want to 
change here!

Reflect actions on 
the vis. into code
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[1] H. Lieberman&C. Fry, Bridging the Gulf Between Code and Behavior in  Programming, CHI, 1995.

class Tree {
sum() {
var sum = this.left.sum()

+ this.right.sum();
return sum;}}

1,1,2,1,2,3,5

1 1 1 2

2 3

5

58

why this 
link?

want to 
change here!
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