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Random Access Table
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Access sorted lists “in parallel”. 
On seeing a new (object x, grade) in a sorted list:

Find the other grades via random access to x and compute x’s overall grade
Check stopping condition! Fagin: Stop when k objects seen in all sorted lists.

Threshold: Stop when k seen objects have overall grade ≥ threshold
(threshold is the overall grade of worst grades seen)
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Stop! Object x seen in all lists.
Answer is w with overall grade 2.8

“Proof”: Any unseen object (such as y) has grades ≤ grades of x.
 Therefore any unseen object must have overall grade ≤ overall grade of x.
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Need to lookup x again if not kept in cache
Stop! Overall grade of object w ≥ threshold
Answer is object w with overall grade 2.8

“Proof”: Any unseen object (such as y) has grades ≤ worst grades seen so far in sorted lists.
Object w has overall grade ≥ overall grade of worst grades seen so far (which is the threshold)

Therefore any unseen object’s overall grade 
≤ overall grade of worst objects seen so far (the threshold)
≤ w’s overall grade



∈ ∉

＝

＝ ＝ ᶦ

ᶦ

ᶦ





ᶦ

＝ ᶦ



ᶦ





Images from
http://alumni.cs.ucr.edu/~skulhari/Top-k-Query.pdf

Aggregation: sum

1+0+0 1+0.8+0.8

0+0.8+0 1+0.8+0.8

0+0+0.8 1+0.8+0.8



Images from
http://alumni.cs.ucr.edu/~skulhari/Top-k-Query.pdf

0.8+0.8+0 0.8+0.8+0.6

0+0.7+0.6 0.8+0.7+0.6

1+0+0 1+0.7+0.6
0+0+0.8 0.8+0.7+0.8



Images from
http://alumni.cs.ucr.edu/~skulhari/Top-k-Query.pdf



Images from
http://alumni.cs.ucr.edu/~skulhari/Top-k-Query.pdf

Return top 2 objects













Random Access Table

w .9 .9 .9 .1

x .4 .5 .4 .9

y .2 .3 .4 .2

z .4 .5 .2 .3

A

w, .9

z, .4

x, .4

y, .2

B

w, .9

x, .5

z, .5

y, .3

C

w, .9

x, .4

y, .4

z, .2

D

x, .9

z, .3

y, .2

w, .1

Cache Threshold

4

● Aggregation is sum
● k=1 (top 1 object)

● Bounded buffers: only need store k 
(object, overall_grade) in cache

● Stop when overall_grade ≥ threshold



Random Access Table

w .9 .9 .9 .1

x .4 .5 .4 .9

y .2 .3 .4 .2

z .4 .5 .2 .3

A

w, .9

z, .4

x, .4

y, .2

B

w, .9

x, .5

z, .5

y, .3

C

w, .9

x, .4

y, .4

z, .2

D

x, .9

z, .3

y, .2

w, .1

Threshold

3.9

Aggregation is sum
Computing Top 1

Cache

x 2.3



Random Access Table

w .9 .9 .9 .1

x .4 .5 .4 .9

y .2 .3 .4 .2

z .4 .5 .2 .3

A

w, .9

z, .4

x, .4

y, .2

B

w, .9

x, .5

z, .5

y, .3

C

w, .9

x, .4

y, .4

z, .2

D

x, .9

z, .3

y, .2

w, .1

Cache

w 2.8

x 2.3

Threshold

3.8

Aggregation is sum
Computing Top 1



Random Access Table

w .9 .9 .9 .1

x .4 .5 .4 .9

y .2 .3 .4 .2

z .4 .5 .2 .3

A

w, .9

z, .4

x, .4

y, .2

B

w, .9

x, .5

z, .5

y, .3

C

w, .9

x, .4

y, .4

z, .2

D

x, .9

z, .3

y, .2

w, .1

Threshold

3.7

Aggregation is sum
Computing Top 1

Cache

w 2.8

x 2.3



Random Access Table

w .9 .9 .9 .1

x .4 .5 .4 .9

y .2 .3 .4 .2

z .4 .5 .2 .3

A

w, .9

z, .4

x, .4

y, .2

B

w, .9

x, .5

z, .5

y, .3

C

w, .9

x, .4

y, .4

z, .2

D

x, .9

z, .3

y, .2

w, .1

Threshold

2.1

Aggregation is sum
Computing Top 1

Stop! Value of w > threshold

Cache

w 2.8

x 2.3

z 1.4


