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are next-gen Distributed Database Systems?



Transaction

@ Node

N E

@ Node

I
I
I %
I
I
I

State

>

I
I
I %

\

State
Node
I O
[ J
[ )
I O
[ )
State

)

@ Trusted Node

Malicious

N Node

Can we say that the Blockchain Systems
are next-gen Distributed Database Systems?

Not really!



Transaction

@ Node

/' =

@ Node

>

I
I
I %

State

\

I
I
I %
I
I
I

State

Node

State

@ Trusted Node

A\ vd
v

Malicious

* Nod
N ode

Can we say that the Blockchain Systems
are next-gen Distributed Database Systems?

Not really!

_) Outdated Transaction
Processing Model



The order-execute model (Bitcoin, Ethereum, ...)



The order-execute model (Bitcoin, Ethereum, ...)

Transaction

~

Ordering
Service

M . _J

N

Transaction



The order-execute model (Bitcoin, Ethereum, ...)

s Ordering
Transaction Phase

J/

Ordering
Service

| m
@)
/| /AR

@

Transaction



The order-execute model (Bitcoin, Ethereum,

Transaction

Transaction

Ordering . Execution
Phase ; Phase

Peer A1

ap EﬁaﬁS“a/ér

\/ Peer A2

Ordering

§ append to ledger

Service Peer B1

_é’-
: aooen;toleEoer

\, Peer B2

=GR

)



The order-execute model (Bitcoin, Ethereum, ...)

I Ordering . Execution
Transaction Phase Phase

Peer A1

ap ve\nat/ov\a/er

\/ Peer A2

Orderin
Serviceg Peer B1 / Png
J\ Peer B2

= EHED

\f

Concurrency

Transaction



The order-execute model (Bitcoin, Ethereum, ...)

I Ordering . Execution
Transaction Phase Phase

Peer A1

ap ve\nat/ov\a/er

\/ Peer A2

W\ N

Orderin
Serviceg Peer B1 / Png
- sy
\ Peer B2

= EHED

\f

Concurrency
Well-established properties of database systems since decades!

Transaction



The order-execute model (Bitcoin, Ethereum,

Transaction

Transaction

Ordering . Execution
Phase ; Phase

Peer A1

ap EﬁaﬁS“a/ér

\/ Peer A2

Ordering

§ append to ledger

Service Peer B1

_é’-
: aooen;toleEoer

\, Peer B2

=GR

)



The order-execute model (Bitcoin, Ethereum,

Simulation I Ordering . Execution
Phase Transaction Phase Phase

Peer A1 Peer A1

Simiete = | ﬂ’% L —\

ap o

\/ Peer A2

Peer A2

Proposal

‘ \ﬂ%-
. . : append 10 leager
: Ordering :
: Service Peer B1
- J\ Peer B2

=GR

Transaction



The order-execute model (Bitcoin, Ethereum, ...)

Simulation Ordering
Phase Transaction Phase

J

Ordering
Service

Peer A2

Proposal

| o2
@)
/| /AR

a

Transaction
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3. compute cycle-free conflicts graph:

@ T, writes a key, which is read by T @
i
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4. compute schedule: Ts=>T1=>T3 =>T4 To and T2 aborted
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Smallbank: asset transfer scenario
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Workload Parameters Values
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Probability for picking a modifying transaction (Pw) 95%, 50%, 5%
s-value of Zipf distribution for account picking 0.0-2.0




Experimental Evaluation: Workloads

Smallbank: asset transfer scenario
* 6 transactions: 5 update transactions + 1 read-only transaction:

Workload Parameters Values
Number of users (two accounts per user) 100.000
Probability for picking a modifying transaction (Pw) 95%, 50%, 5%
s-value of Zipf distribution for account picking 0.0-2.0

Custom:

1 highly-configurable transaction

Workload Parameters Values
Number of accounts balances (N) 10.000
Number of hot account balances (HSS) 1%, 2%, 4%
Number of read & written balances per transaction (RW) 4, 8
Probability for picking a hot account for reading (HR) 10%, 20%, 40%
Probability for picking a hot account for writing (HW) 5%, 10%




Successful Transactions (Smallbank)
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Optimization Breakdown

250

B Fabric

B Fabric++ (only reordering)
Fabric++ (only early abort)
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Custom Workload:
BS=1024, RW=8, HR=40%, HW=10%, HSS=1%
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Conclusion
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Up to 12x Improvement in Successful Up to 50% Less
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Scaling of Fabric++: Custom Workload

400 M Fabric M Fabric++ (reordering & early abort)

Successful Transactions per second

2 4
Number of channels

(a) Varying the number of channels from 1 to 8. Per channel, we
use 2 clients to fire the transaction proposals.

250

Successful Transactions per second

2 4
Number of clients per channel

(b) Varying the number of clients per channel from 1 to 8. All
clients fire their transaction proposals in a single channel.




