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Count Min Sketch

0 000
1 110
0 010
1 001
0 * 100
0 110
0 000
1 000
0 100
1 111




Count Min Sketch

A count-min sketch has k rows, each with its own hash function.

Each bucket is b-bits (allowing 22 count values)

h(xX) 0 0 0 0 0O 0O 0 0 0 O
h(xX) o 0 0 0 0 0O 0O 0O 0 O
hy(x) 0 0 0 0 0 0 0 0 O O
hy(x) 0O 0 0 0 0O OO 0O 0 O
hs(x) 0 0 0 0 0 0 0 0 0 O




Count Min Sketch Insertion

S={1,3,8, 16}
hi(k) =k % 7 h2(k) = k+3(k%2) % 7 ha(k) = Ik - 41 % 7



Count Min Sketch Find S={1,3,8,16}
hi(k) =k % 7 ha(k) = k+3(k%2) % 7 ha(k) = Ik - 41 % 7

_£ind (16)
_find (1)
h, O 2 1 1 0 0 0
h, O 1 1 0 1 1
hy 0 1 0 1 1 1 0



Count Min Sketch Find

What is our estimated count of x?

How many known collisions?

hi(x) 10
ho(x) 3
h3(x) 12
ha(x) 4
hs(x) ©




Improving Count Min Sketch

Given what we know about collisions here, can we improve our
insert strategy?

hi(x) 10
ha(x) 3
hi(x) 12
ha(x) 4
hs(x) ©




Count Min Sketch Improved Insertion

S={..,1,3,8,16, ...}
hi(k) =k % 7 h2(k) = k+3(k%2) % 7 ha(k) = Ik - 41 % 7



Count Min Sketch Insertion

Minimal Increase: When inserting, only update the minimum count.
Default

h, 7 11 11 2 5 7 6
h, 4 9 8 5 5 10 8
hy 15 13 2 5 9 3 1

Minimal Increase

h, 7 9 10 2 5 7
h, 4 9 7 5 5 10
hy 15 12 2 5 9 3 1



Count-Min Sketch @

A probabilistic data structure storing a set of values

| he123,.13
Has four key properties: 0 3 1 0
k, number of hash functions I I 3
: : 2 0 1 0
n, expected number of insertions 3 7 0 1
m, filter size in registers 0 0 ) )

b, number of bits per register

Minimal increase reduces overcounting by identifying collisions.

Count value returned here [underestimates / overestimates / matches]
the true count of the query.



Trivia Point 1: Deletion is Possible!




