
Holistic Indexing in Main-memory Column-stores

1. Automatic Indexing is Complex

2. State of the Art
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4. Holistic Indexing

Indexing Statistical 
Analysis IR before QP IR during QP Index Updates 

Cost Workload

Offline √ √ x full high static

Online √ x √ full high dynamic

Adaptive x x x partial low dynamic

Holistic √ √ √ partial low dynamic

3. Desirable Properties

*IR: Exploitation of Idle Resources 
*QP: Query Processing

✦ Continuous workload monitoring  and analysis 
✦ Instant adjustment to workload changes 
✦ Exploitation of idle CPU resources 
✦ Lightweight indexing 
✦ No external tool or human administration 
✦ Indexing embedded in the database kernel

5. Holistic Indexing Utilizes Idle CPU 
Resouces Efficiently

How can we exploit idle CPU resources 
efficiently to better prepare the physical design 

for fully dynamic and exploratory workloads?
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Holistic indexing improves 
performance by utilizing idle 

CPU resources more efficiently 
than other indexing approaches.

Holistic indexing utilizes 
available resources more 

efficiently than state of the art 
parallel adaptive indexing 

approaches.

 1

 10

 100

 1000

 10000

 1  10  100  1000

C
um

ul
at

iv
e 

R
es

po
ns

e 
Ti

m
e 

(s
ec

)

Query sequence

no indexing
offline indexing
online indexing

adaptive indexing
holistic indexing

6. Future Work

Row-stores, hybrids 
Alternate indexes
Energy efficiency
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Modified Parallel-Chunked Coarse-Granular Index (mP-CCGI)
Parallel Vectorized Database Cracking (PVDC)

Parallel Vectorized Stochastic Database Cracking (PVSDC)
Holistic Indexing (HI)


