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Database Workloads

OLTP OLAP
- Fast
- Constrained
- Write-heavy

- Long
- Complex
- Read-heavy
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Long-Held Conflicting Locks



OLAP Database Design
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OLAP Database Design
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Random-Write Inserts



The State of the Art

OLTP OLAP

Load

Delay



1.5 TB DRAM ~ 50k

Put Everything In Memory



In-Memory OLTP Engines
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Partitioned OLTP Transactions
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Bad at Analytics Transactions!
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HyPer: Fork a Snapshot!

Partition 1

Partition 2
} Dedicated OLTP threads

Dedicated OLAP process
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Fork: Technical Details
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Fork: Copy on Write
Page 1

Page 2

Page 3

...

Page N

Page 1

Copy on Write



Fork: Copy on Write
Page 1

Page 2

Page 3

...

Page N

Page 1

Page 3



Fork: Freeing Memory

Page 2

Page N

Page 1

Page 3

...



Cleaning Dirty Snapshots

Order

Order

Partition 1

Partition 2

Fork

Order

Order

Analytics

Order

Order Order Order

Order Order

In-flight data, inconsistent!



Cleaning Dirty Snapshots

OrderPartition 1

Fork

Undo Logs
Undo

Undo Analytics

Persist



Logging Bottlenecks

Order

Order
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Logging Bottlenecks

Run C

Time

Run C

Commit 1, Commit 2



Logging Bottlenecks

Run C

Time

Run C

Increases Latency,
Increases Throughput

ACK



Evaluation

OLTP OLAP
TPC-C Order Entry 
Benchmark

TPC-H Analysis 
Benchmark

+



OLTP Throughput

OLTP

HyPer
(single 
thread)

VoltDB
(single 
node)

126 K 55 K

Why?



OLTP/OLAP Throughput

OLTP

HyPer VoltDB

380 K 300 K

OLAP
5x 3x Competitive with 

MonetDB



Key Contribution

Leverage OS fork() to make 
efficient snapshots!







Discussion Questions:
● Are there other operating systems primitives that we can 

leverage in databases?
● How “real-time” do real-time analytics *need* to be?
● How do we scale-out HyPer’s OLTP engine? Do we need 

to?
● Update propagation to secondary servers


