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Syscoin's zero-confirmation directed acyclic graph (Z-DAG) is a 
proposed solution to circumvent the throttled transaction throughput 
that's often observed in other blockchain technologies—Bitcoin's 
lightning network is another proposed solution to this issue. Z-DAG 
uses the Syscoin masternode network as a high-throughput relay 
network to confirm the transaction in the background.

The Whiteblock team released the results of our 8-month research 
initiative which aimed to analyze the performance and transactional 
throughput of Syscoin's Z-DAG implementation.

"Whiteblock has saved me both time and money in 
testing Syscoin architecture as well as providing me 
with proof that our platform is enterprise ready. By 
helping our team identify bottlenecks, Whiteblock's 
tools allowed us to improve our bottom line."

JAGDEEP SIDHU, CTO BLOCKCHAIN FOUNDRY 



The Zero-Confirmation Directed Acyclic Graph (Z-DAG)
implementation intends to achieve higher degrees of transactional 
throughput by providing near instant settlement in a manner that 
substantially reduces the costly overhead associated with Bitcoin's 
transactional confirmation processes

Traditionally, blockchain confirmations are intended to ensure a certain 
degree of security so that transactions are protected against double 
spending. This confirmation system usually makes for poor transactions 
speeds.

A minority of nodes experiencing suboptimal network conditions does 
not seem to present a significant performance bottleneck within the 
Syscoin network. This indicates the resiliance of the Sycoin client when 
presented a substantial degree of suboptimal nodes in the network, 
however, further analysis should be conducted in order to objectively 
identify the specific limitations of this tolerance threshold.

Problem

Hypothesis

Context

Goal
The intent of these tests was to validate Z-DAG performance in regard to 
transactional throughput under a variety of environmental and network 
conditions that generally inhibit the capabilities of most blockchain 
systems.

At A Glance



TEST VARIABLES

Total Nodes
Master Nodes
Sending Nodes
Receiving nodes

Methodology
Our methodology includes setting 
up a new network environment and 
provisioning a new blockchain for 
each test series. Every single test was 
conducted within an identical and 
controlled environment. Each test 
series environment also consisted of 
a newly deployed network. Simply, 
we painstakingly restarted a new 
network and new blockchain for 
every single test we ran to make sure 
conditions were stable.

We identified a baseline profile 
control group by running the tests in 
an environment free of any network 
impairments and conditions. Using 
this profile we were able to identify 
the performance-impacting variables 
such as — Total Nodes, Master 
Nodes, Sending Nodes, Receiving 
Nodes, and more.

With those variables in mind we ran 
a series of isolated tests. We tested 
network latency, varying amount of 
assets, varying amount of nodes, 
and hyper increased latency on a 
percentage of nodes.

Whiteblock Genesis was used to observe the effects of 
particular environmental conditions on the performance of 

the Z-DAG implementation.
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AVG TPS

AVG TPS

15,328.43

8676.77

50 ms Latency

100 ms Latency

Test Driven Results

Results
As expected network latency had a strong impact 
on performance, a large amount of latency be-
tween nodes resulted slowed propagation times. 
This reduced the rate at which the network could 
process transactions in a secure manner. With 
latency we noted an average TPS of 15,328.43 
(50ms of latency) and 8676.77 (100ms of latency) 
respectively. Interestingly, at 150ms of latency the 
test failed to complete, though to be fair 150ms of 
latency is high and may not be commonly experi-
enced in a live production network. Without any 
network conditions (zero! Perfect weather smooth 
sailing!) at all we saw tps ranges from 111,619 — 
145,542.

Takeaways
As expected network latency had a strong impact 
on performance, a large amount of latency be-
tween nodes resulted slowed propagation times. 
This reduced the rate at which the network could 
process transactions in a secure manner.

Parameters Series A Series B Series C

Asset sends per block 250 250 250

Avg tx per second 38,387.39 34,524.72 27,570.61

High % tx completion 1 1 0.96

Low % tx completion 1 1 0.85

Min completion % 97 97 97

Total time average 58,985 66,894.33 88,427.66

Total assets 9 9 9

Parameters Series A Series B Series C

Asset sends per block 250 250 250

Avg tx per second 27129.98 29359.55 28574.82

High % tx completion 1 1 1

Low % tx completion 1 1 1

Min completion % 97 97 97

Total time average 84107 78109.33 80540.33

Total assets 9 9 9

Percentage of Nodes 0% 10% 20%

Parameters Series A Series B Series C

Asset sends per block 250 250 250

Avg tx per second 45,440.54 46,843.70 60,158.00

High % tx completion 1 1 1

Low % tx completion 1 1 1

Min completion % 97 97 97

Total time average 117,112.66 173,328 163,221.66

Total assets 21 30 39

Parameters Series A Series B Series C

Asset sends per block 250 250 -

Avg tx per second 15328.43 8676.77 -

High % tx completion 1 1.07 -

Low % tx completion 1 0.88 -

Min completion % 97 97 -

Total time average 151,204.66 269,367 -

Total assets 9 9 -

Number of Nodes

Double LatencyNumber of Assets

Network Latency

The results of the tests 
on Whiteblock Genesis 
provided a glimpse into 
the performance of Z-DAG 
under real world conditions



Whiteblock provides the world's first scalable test system for blockchain 
and enterprise DLT developers. Whiteblock Genesis measures & 
validates key performance benchmarks, such as transactions per second 
and consensus over a variety of networks. 

https://whiteblock.io
LEARN MORE

Syscoin trusted the Whiteblock testing methodology to objectively 
evaluate performance and drive actionable insight to shape their 
future development efforts. 

For blockchain and distributed ledger technologies, the Whiteblock testing platform can 
quickly and easily simulate the strengths and weaknesses of a real-world network, an 
immensely valuable tool for development teams and users. 

Existing blockchain networks are far from perfect. In a market dominated by marketing lingo 
and flashy white papers, there is a need for performance testing to ensure that blockchain 
technology differentiates itself as real-world solution.

The Need for Testing
As the world focuses on evaluating the long-
term feasibility of blockchain solutions, it's 
apparent that certain scalability issues are pre-
venting mainstream adoption. For example, the 
CryptoKitties incident of 2017 brought these 
issues to light when the Ethereum network saw 
a massive increase in users and transactions. 
This spike of activity resulted from the growing 
popularity of a decentralized application that 
allows users to collect and breed virtual pets on 
the Ethereum blockchain. The goal of Crypto-
Kitties was to provide a unique and fun way to 
introduce new users to blockchain, which they 
succeeded in, however, no one was prepared 
for its popularity as these digital kittens 
overwhelmed the network

A situation like this could have been anticipated 
before it happened and even avoided had the 
blockchain developers run an adequate series 
of pre-deployment tests to help them predict 
performance under periods of high stress.

Inefficiencies of the Blockchain
Cryptokitties incident- December 5th, 2017

6x Increase
in pending transactions on 
Ethereum network

CryptoKitties accounted for

20% of ETH transactions
Network congestion leads to increased 
processing fees "Due to network congestion, we 
are increasing the birthing fee from 0.001 ETH to 
0.002 ETH. This will ensure your kittens are born 
on time!"


