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[Felix Schuhknecht, Alekh Jindal, Jens Dittrich: The Uncracked Pieces in Database Cracking, PVLDB Vol. 7, No. 2, Best Paper Award]
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An Adaptive Adaptive Index?

All-in-one?
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Design rules:

1. Generalize way of refinement

2. Adapt refinement effort

3. Awareness of key distributions
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1. Generalize way of refinement:
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2. Adapt refinement effort

 0

 5

 10

 15

 20

 25

 30

 35

4 32 512 4 32 512 4 32 512 4 32 512

32KB (L1) 256KB (L2) 2MB (Page) 10MB (L3)

R
u
n
tim

e
 in

 [
m

s]

Partitioning Fanout

Input data size

2 x In-place crack-in-two
2 x In-place radix partitioning

Qi, i > 0

 0

 0.5

 1

 1.5

 2

 2.5

 3

 3.5

 4

 4.5

4 8

1
6

3
2

6
4

1
2
8

2
5
6

5
1
2

1
0
2
4

2
0
4
8

4
0
9
6

8
1
9
2

1
6
3
8
4

3
2
7
6
8

R
u
n
tim

e
 in

 [
s]

Partitioning Fanout

Out-of-place radix partitioning
Out-of-place crack-in-two + In-place crack-in-two

Q0

partition size query sequence number
11/20



2. Adapt refinement effort
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3. Awareness of key distributions: skew?
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Putting it all together
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Emulation

[Felix Martin Schuhknecht, Alekh Jindal, Jens Dittrich: The Uncracked Pieces in Database Cracking, PVLDB Vol. 7, No. 2]
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Test Setup
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Individual Query Response Times

Meta-adaptive Index (Manually configured)
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Accumulated Query Response Times

DC DD1R HCS

 5

 10

 15

 20

 25

R
A

N
D

O
M

S
K

E
W

E
D

P
E

R
IO

D
IC

S
E

Q
U

E
N

T
IA

L

Z
O

O
M

O
U

T
A

L
T

Z
O

O
M

IN
A

L
T

A
cc

u
m

. 
Q

u
e
ry

 R
e
sp

o
n
se

 T
im

e
 [
s]

Query Workloads

DC
DD1R

HCS

Madaptive Index (Manually configured)
Madaptive Index (Simulated annealing configured)Meta-adaptive Index (Simulated annealing configured)

Meta-adaptive Index (Manually configured)

Query Workloads

Fr
eq

ue
nc

y

UNIFORM [0,264)

Key range

NORMAL (µ=263,σ=261) ZIPF [0,264), α=0.6

Fr
eq

ue
nc

y

UNIFORM [0,264)

Key range

NORMAL (µ=263,σ=261) ZIPF [0,264), α=0.6

RANDOM SKEW PERIODIC

K
e
y 

R
a
n
g
e

SEQUENTIAL

Query Sequence

ZOOMOUTALT ZOOMINALT

RANDOM SKEW PERIODIC

K
e
y 

R
a
n
g
e

SEQUENTIAL

Query Sequence

ZOOMOUTALT ZOOMINALT

RANDOM SKEW PERIODIC

K
e
y 

R
a
n
g
e

SEQUENTIAL

Query Sequence

ZOOMOUTALT ZOOMINALT

RANDOM SKEW PERIODIC

K
e
y 

R
a
n
g
e

SEQUENTIAL

Query Sequence

ZOOMOUTALT ZOOMINALT

RANDOM SKEW PERIODIC
K

e
y 

R
a

n
g

e

SEQUENTIAL

Query Sequence

ZOOMOUTALT ZOOMINALT

RANDOM SKEW PERIODIC
K

e
y 

R
a
n
g
e

SEQUENTIAL

Query Sequence

ZOOMOUTALT ZOOMINALTZOOMOUTALT ZOOMINALTSEQUENTIALPERIODICSKEWRANDOM

Query Sequence

K
ey

 R
an

ge

19/20

bfirst=10
bmin=3
bmax=6
tadapt=64MB
tsort=256KB

Adaptive Adaptive Index
Adaptive Adaptive Index



20/20


