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DISCLAIMER

PLEASE READ THE ENTIRETY OF THIS "DISCLAIMER" SECTION CAREFULLY. NOTHING
HEREIN CONSTITUTES LEGAL, FINANCIAL, BUSINESS OR TAX ADVICE AND YOU
SHOULD CONSULT YOUR OWN LEGAL, FINANCIAL, TAX OR OTHER PROFESSIONAL
ADVISOR(S) BEFORE ENGAGING IN ANY ACTIVITY IN CONNECTION HEREWITH.
NEITHER THINKEY FOUNDATION LTD. (THE FOUNDATION), ANY OF THE PROJECT
TEAM MEMBERS (THE THINKEY TEAM) WHO HAVE WORKED ON THINKEY (AS
DEFINED HEREIN) OR PROJECT TO DEVELOP THINKEY IN ANY WAY WHATSOEVER, ANY
DISTRIBUTOR/VENDOR OF THINKEY TOKENS (THE DISTRIBUTOR), NOR ANY SERVICE
PROVIDER SHALL BE LIABLE FOR ANY KIND OF DIRECT OR INDIRECT DAMAGE OR
LOSS WHATSOEVER WHICH YOU MAY SUFFER IN CONNECTION WITH ACCESSING THIS
WHITEPAPER, THE PROJECT WEBSITE (THE WEBSITE) OR ANY OTHER WEBSITES OR
MATERIALS PUBLISHED BY THE FOUNDATION.

The Whitepaper and the Website are intended for general informational purposes only and
does not constitute a prospectus, an offer document, an offer of securities, a solicitation
for investment, or any offer to sell any product, item or asset (whether digital or otherwise).
The information herein may not be exhaustive and does not imply any element of a
contractual relationship. There is no assurance as to the accuracy or completeness of such
information and no representation, warranty or undertaking is or purported to be provided
as to the accuracy or completeness of such information. Where the Whitepaper or the
Website includes information that has been obtained from third party sources, the
Foundation, the Distributor, and/or the Thinkey team have not independently verified the
accuracy or completion of such information. Further, you acknowledge that circumstances
may change and that the Whitepaper or the Website may become outdated as a result; and
neither the Foundation nor the Distributor is under any obligation to update or correct this

document in connection therewith.

Nothing in the Whitepaper or the Website constitutes any offer by the Foundation, the
Distributor or the Thinkey team to sell any Thinkey token (as defined herein) nor shall it
or any part of it nor the fact of its presentation form the basis of, or be relied upon in
connection with, any contract or investment decision. Nothing contained in the
Whitepaper or the Website is or may be relied upon as a promise, representation or
undertaking as to the future performance of Thinkey. The agreement between the
Distributor and you, in relation to any sale and purchase of Thinkey token, is to be

governed by only the separate terms and conditions of such agreement.
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By accessing the Whitepaper or the Website (or any part thereof), you represent and
warrant to the Foundation, the Distributor, its affiliates, and the Thinkey team as follows:

(a) in any decision to purchase any Thinkey token, you have not relied on any statement
set out in the Whitepaper or the Website;

(b) you will and shall at your own expense ensure compliance with all laws, regulatory

requirements and restrictions applicable to you (as the case may be);

(c) youacknowledge, understand and agree that Thinkey token may have no value, there
is no guarantee or representation of value or liquidity for Thinkey token, and Thinkey

token is not for speculative investment;

(d) none of the Foundation, the Distributor, its affiliates, and/or the Thinkey team
members shall be responsible for or liable for the value of Thinkey token, the
transferability and/or liquidity of Thinkey token and/or the availability of any market for
Thinkey token through third parties or otherwise; and

(e) you acknowledge, understand and agree that you are not eligible to purchase any
Thinkey token if you are a citizen, national, resident (tax or otherwise), domiciliary and/or
green card holder of a geographic area or country (i) where it is likely that the sale of
Thinkey token would be construed as the sale of a security (howsoever named), financial
service or investment product and/or (i) where participation in token sales is prohibited
by applicable law, decree, regulation, treaty, or administrative act (including without
limitation the United States of America, Canada, New Zealand, People's Republic of
China (but not including the special administrative regions of Hong Kong and Macau, and
the territory of Taiwan), the Republic of Korea, Thailand, and the Socialist Republic of
Vietnam).

The Foundation, the Distributor and the Thinkey team do not and do not purport to make,
and hereby disclaims, all representations, warranties or undertaking to any entity or person
(including without limitation warranties as to the accuracy, completeness, timeliness or
reliability of the contents of the Whitepaper or the Website, or any other materials
published by the Foundation or the Distributor). To the maximum extent permitted by law,
the Foundation, the Distributor, their affiliates and service providers shall not be liable for
any indirect, special, incidental, consequential or other losses of any kind, in tort, contract
or otherwise (including, without limitation, any liability arising from default or negligence
on the part of any of them, or any loss of revenue, income or profits, and loss of use or
data) arising from the use of the Whitepaper or the Website, or any other materials

published, or its contents (including without limitation any errors or omissions) or
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otherwise arising in connection with the same. Prospective purchasers of Thinkey token
should carefully consider and evaluate all risks and uncertainties (including financial and
legal risks and uncertainties) associated with the Thinkey token sale, the Foundation, the
Distributor and the Thinkey team.

The information set out in the Whitepaper and the Website is for community discussion
only and is not legally binding. No person is bound to enter into any contract or binding
legal commitment in relation to the acquisition of Thinkey token, and no virtual currency
or other form of payment is to be accepted on the basis of the Whitepaper or the Website.
The agreement for sale and purchase of Thinkey token and/or continued holding of
Thinkey token shall be governed by a separate set of Terms and Conditions or Token
Purchase Agreement (as the case may be) setting out the terms of such purchase and/or
continued holding of Thinkey token (the Terms and Conditions), which shall be separately
provided to you or made available on the Website. In the event of any inconsistencies
between the Terms and Conditions and the Whitepaper or the Website, the Terms and

Conditions shall prevail.

No regulatory authority has examined or approved of any of the information set out in the
Whitepaper or the Website. No such action has been or will be taken under the laws,
regulatory requirements or rules of any jurisdiction. The publication, distribution or
dissemination of the Whitepaper or the Website does not imply that the applicable laws,
regulatory requirements or rules have been complied with.

The information set out herein is only conceptual, and describes the future development
goals for Thinkey to be developed. The Whitepaper or the Website may be amended or
replaced from time to time. There are no obligations to update the Whitepaper or the
Website, or to provide recipients with access to any information beyond what is provided

herein.

All statements contained herein, statements made in press releases or in any place
accessible by the public and oral statements that may be made by the Foundation, the
Distributor and/or the Thinkey team, may constitute forward-looking statements
(including statements regarding intent, belief or current expectations with respect to
market conditions, business strategy and plans, financial condition, specific provisions and
risk management practices). You are cautioned not to place undue reliance on these
forward-looking statements given that these statements involve known and unknown risks,
uncertainties and other factors that may cause the actual future results to be materially
different from that described by such forward-looking statements, and no independent
third party has reviewed the reasonableness of any such statements or assumptions. These

forward-looking statements are applicable only as of the date indicted in the Whitepaper,
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and the Foundation, the Distributor as well as the Thinkey team expressly disclaim any
responsibility (whether express or implied) to release any revisions to these forward-

looking statements to reflect events after such date.

The use of any company and/or platform names or trademarks herein (save for those which
relate to the Foundation, the Distributor or its affiliates) does not imply any affiliation with,
or endorsement by, any third party. References in the Whitepaper or the Website to specific

companies and platforms are for illustrative purposes only.

The Whitepaper and the Website may be translated into a language other than English and
in the event of conflict or ambiguity between the English language version and translated
versions of the Whitepaper or the Website, the English language versions shall prevail.
You acknowledge that you have read and understood the English language version of the
Whitepaper and the Website.

No part of the Whitepaper or the Website is to be copied, reproduced, distributed or
disseminated in any way without the prior written consent of the Foundation or the

Distributor.
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1. New World

According to A Brief History of Humanity, the ability of human beings to fictionalize
"consensus" on a large scale, and the collaboration based on deep cognition is the key to
distinguish human beings from other species. Human beings surpass all species through
regular collaboration to transform the world and create new things. How to effectively
coordinate has always been the goal pursued by human beings, and the efficiency of

collaboration has been greatly improved in every major era.

However, each major ear is ended with the generating of new wealth giant, which is just
the change of people who controls the world for general public. Matridley said in The
Origins of Virtue: The Evolution of Human Instinct and Collaboration that human
thoughts are made up of selfish genes, and they are built to be gregarious, trustworthy, and

willing to cooperate.

Basic principle of BT era

With the high speed development of information technology, human beings have
developed from IT era to DT and Al era and built the new world of digital, which bring
more confidence and freedom to human beings. However, human beings are more easy to
be controlled for the lack of unified basic rules. The transition to BT (Blockchain Trusted)
era is the inevitable development of human society and science and technology. The things
that are required by BT era is not only the improvement of efficiency, more importantly,

the basic rules of autonomy, fairness, and credibility in the new world are required.

We will understand the trend of the digital new world more clearly if we see the
development of the digital new world in essence. Humans recognize the laws of the
physical world and use them to change the world. The invention of computer enables
humans to copy their own wisdom without cost and use it to transform the world. The
computer network has deceased the space-time distance between humans, therefore,
humans can work remotely through programs, which has improved the efficiency greatly.
With the continuous dataization of the physical world, human beings are building a new
digital world. Big data and artificial intelligence can turn data into information knowledge
and form decisions, so that the allocation of social resources is optimized and the
efficiency of all-factor production is greatly improved.

Although the new world of digital is a underlying technology without boundaries, which
can be connected at will. The sovereignty, interests, and human nature of the physical

world have been basically translated, forming numerous relatively independent unstable
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spaces. During the translating of them, the rules are changed at will, which prevents further
improvement of the efficiency of human collaboration seriously and inhibits the

improvement of innovation efficiency of all human beings. The development of human

information technology is entering a singular stage,in which more innovations need to be
stimulated. These are calling for the BT era and calling for the establishment of basic rules

in new world.

Data subject

Internet giants who once advocated collaboration, freedom, sharing, and antitrust has
became bigger monopolist for their own interest and monopolized data that should be
owned by user. They tried their best to vie the time and attention of users to obtain
continuous data and enclose these data in their own platforms to form several data islands.
They even use this data to manipulate and harm the user, however, the public always
regard the giant's tricks as a reward. This approach has greatly curbed innovation, turned
the market into a naked "jungle" and turned innovation into "human exploitation,
swindling" and war of resource attrition. Each service provider increases the difficulty and
cost of user migration through a closed centralized account system to lock users in their

own platforms.

Decentralization

People strongly praised Facebook’s digital currency Libra shortly after the occurrence of
the leakage of the privacy data of users. This is a global financial layout conducted by
Facebook and some giants by using its user advantage in the digital world, which
compliance with the rules that if you want to gain something, you want give something to
others in advance. Everyone makes a rational reflection on the strongly centralized world
after seeing the central bank of some countries (like Venezuela, Zimbabwe, Argentina, etc)
makes the wealth of citizen turns into zero quickly through printing money arbitrary and
hyperinflation. With the deepening of globalization, the whole world is experiencing the
conflicts of politics, civilization and trade, the fierce confrontation between unilateralism
and multilateralism, which makes us have stronger expectation for new world destiny
community based on trust, cooperation and consensus. The balance that once fell to
centralization was broken, and the balance quietly began to move to the other side.
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Trusted new world.

Everyone is looking forward to a smarter, fairer and more promising future. However, we
don't want to be the marionettes in the hands of Internet companies and don't want to be
abandoned by organizations and countries that we trust and been harmed by them. The
future we see is a credible world. We hope that the data segmented by the block can be
opened, rather than spread the data in different places with a lot of redundancy and
contradictions, which cannot form overall synergy after wasting a lot of resources. We
hope that people can cooperate more with confidence, rather than communication friction
(the cost of it is high),all kinds of intrigue and cheat between each other . We hope to have
a decentralized trusted platform to provide safe and quality services to the world without
spending a lot of time to choose and compare the platforms. We hope that the world will
be more open and inclusive, so that every character can be treated equally, and there is a
place in this world for it to lives with dignity. We hope that the value of the hard-earned
money will preserved and increased, and the heart is full of security and happiness. We
hope that the rules will be unified and transparent, the data information will be more
credible, the value will be more fully circulated, and the credit can be transmitted on a
larger scale in the future.

These beautiful longings are lighted as God opened a window of hope for us at the moment
of encountering the block chain.

IT -DT—BT
Independent Equality
Autonomous Freedom

Controllable Inclusive
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2. Olive Branch
New thought.

We have all been deeply shocked by the development model of Bitcoin, and are deeply
attracted by the thoughts behind it. The block chain has brought a completely new
thought to us: use technology to solve the trust problems among people. Block chain
has brought a completely new operating model to us: start in a very light way, and
exchange the current contributions and contributions with future value. And block
chain has brought a completely new organizing method to us: open the boundary of
organizations to attract more talents in creating value for ecosystem and guiding the
development and evolution of ecosystem. Bitcoin is the starting point of the block chain.
It is dedicated to building a credible distributed ledger system and a peer-to-peer
electronic cash payment settlement system for everyone. Everyone gradually
summarized and recognized the block chain's openness, transparency, unchangeable,
openness and consensus features after being inspired by Bitcoin. With these advantages,
people naturally want to do more things and solve more problems based on this.
Ethereum proposed the concept of "smart contract" to solve more problems, with more
flexibility and autonomy through writing contract code. Unfortunately, Ethereum has
used Bitcoin's underlying framework logic and made some improvements, but it does
not fundamentally solves the performance bottlenecks and storage bottlenecks of
Bitcoin, therefore, the entire network may be blocked by large number of simple
transactions, the high concurrent execution of complex tasks becomes even more

impossible.
New aim

Neither Bitcoin nor Ethereum is not the final form of the block chain. If the future world
is inevitable to be a trusted world, then, there will be a large number of entrepreneurs
and developers who will develop various applications for the problems they find, the
needs of users, and the services they want to provide. Therefore, they must need an
infinitely scalable, secure, and easy-to-use platform to carry various rules, assets, data,
and business logic, supporting a large number of Internet-level applications and
massive users. To do this, we must jump out of the existing limitations of Bitcoin and
Ethereum, and design them from a higher and longer perspective, and focusing on how
to build a secure and trusted underlying technology to reconstruct whole ecosystem.

This is Thinkey- core engine of trusted new world.
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Credibie World BTC

E0S

THINKEY

This engine need to support the development of a large number of decentralized
ecosystem (public chain), decentralized applications (DAPPs), distributed business

scenario and distributed autonomous organization.

Thinkey provides everyone with free, fair, open and just environment like the ground
carries and nourishes everything that grows in the trusted world. It opens the boundaries
and shoves the threshold to provides friendly participation port and interface to
everyone. Respects each individual's autonomy and hobbies to enables them to
participate in interested, valuable, meaningful, gaining work or creation autonomously,
for small consensus is also valuable, small individuals are also branded, and small

collaboration is also powerful.

New journey

In the final analysis, the blockchain solves the problem of trust. It isa “trust bond”

anda “rule engine” that connects more and more parties that need collaboration or
bursts emerging effect between parities that used to think that they would never
cooperate with each other, however, they will establish a close relationship in the future.
In the future, the “+ blockchain” will become the mainstream. The traditional business
will be upgraded in a gradual or innovative way, and there will be new business models
and product forms that will break out, but the starting point must be that the

characteristics of the market demand are very compatible with the characteristics of the
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block chain. Of course, there is still a long way to go before the large-scale penetration
and application of blockchains, because the formation of consensus, the value of trusted
data and the demonstration of ecosystem value will not realized immediately. Everyone
who participates in the blockchain industry should have patience, perseverance,
confidence, and determination, instead of eager for quick success, and dreaming of
getting rich quickly. The healthy development of the blockchain must return to value
and empower the long-term industry. This is a long slope with a lot of wet snow. Now
it needs the wisdom and strength of everyone to roll the snowball, because we know
that there is a state of mind called openness, a spirit called freedom, and a power called
unity. We will eventually change the direction of the tide when we cross the boundaries
of the family, the company, and the country, the vast majority of people united truly and

a community of destiny grows a lot.

10
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3. Thinkey Emerges at the Right Moment

Thinkey is the core engine of the trust new world

This engine will operate forever and support stintless business. Various rules programs
that cannot be changed are running on the engine, and trust is efficiently transmitted
between different subjects. The current and historical state of the engine can be verified.
People and things in the physical world can have an eternal identity in the world,
humans and machines (programs) collaborate efficiently in this world to change the
world. Human beings constantly turn their own understandings and thoughts into
algorithms or rules. People, organizations, machines (programs) efficiently collaborate
to create material and ideas and perform tasks based on these rules and procedures.
Blockchains continue to accumulate in the world and make the world evolve faster and

faster.

3.1 Use trust to connect and drive the world

No matter how the world develops and evolves, the main theme of "trust is just needed,
consensus is the cornerstone, cooperation is the driving force" will not change. Thinkey
is emerging for the maximum range of trust, consensus, and collaboration. As the black
chain infrastructure that can support massive application and user and face large scale
commercial application, it provides convenient, friendly, efficient and secure
development and deployment environment to enable all things to be on the line easily
and create distributed commercial new ecosystem that connects all things and

collaborate the world and uses trust to connect and drive the world.

3.2 Build the intelligent and evolved ecosystem

We can seen the underlining logic of a group of ordinary people can do extraordinary
cause and the the possibility of evergreen and crossing discontinuities of organizational
foundation in the development and evolution progress of Bitcoin. Thinkey will explore
ways to open organizational boundaries, motivate and attract more and more members
to participate in it , collaborate efficiently to form resultant. Build a benign development
ecosystem that can continuously iterate forward and evolve. Become a real
decentralized intelligent and evolved ecosystem through introducing '"negative
entropy" to solve the "entropy death" problem of the second law of thermodynamics

continuously. It has strong anti-vulnerability, therefore, it can break into a butterfly

11



(® THINKEY : :
The Ultimate BlockChain for the New World

continuously until eternity in the process of continuous evolution.

3.3 Thinkey value

Core value of Thinkey: openness and tolerance, freedom and equality, and cooperation

and mutual benefit.

Openness and tolerance: At the beginning of the design, Thinkey is an open, infinitely
scalable, secure, and highly autonomous system. Thinkey uses the hierarchical multi-
level model to be the public chain of the public chain. The ecosystem participants can
not only deploy their own DAPP, deploy a customized public chain, but also deploy
their own ecosystem. Its inherent inclusiveness will eventually eliminate discrimination
and connect the global economy and business entities to make the world more

prosperous.

Freedom and equality: The future new world will be a whole connected by blockchain,
and the cornerstone of the new world of blockchain is the public chain. Blockchain is
gradually transforming our information Internet to develop into value Internet.
Everyone is equal in the blockchain network, and Thinkey opens an equal door to
everyone. Thinkey is for everyone, it is a new world where everyone can participate, a
blockchain that everyone can passes and a public chain. Freedom is the basic feature of
the generalized economy. The freedom of the nwe world of blockchain new world is a
higher level of freedom + self-discipline, government regulation + community
autonomy, because the common scientific and technological beliefs join the new world

of blockchain to achieve true freedom and equality.

Cooperation and mutual benefit: Cooperation, consensus, and win-win are the most
important components of human civilization, and they are the root cause of human
beings to surpass all things. Thinkey's hierarchical multi-level consensus system
generates passive trust through blockchain technology, forming a non-tamperable
consensus mechanism, thus achieving the highest level of trust to date—without trust

and achieving ecosystem win-win.

12
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4. Thinkey Technology

Technology is always rational and logical, and its essence is unchanged. However, in
the blockchain industry, new technical terms, new concepts, and new interpretations
emerges one after another. However, many of them are mystifying, confusing, and even

distorting the truth to fishing in troubled waters.

The purpose and significance of establishing a trusted new world described above
involves a large scope. But the current blockchain technology is still in the category of
computer science. Maybe one day there is a non-computer technology that can meet the
requirements mentioned above, but that is another dimension. From the digital world

itself, this is currently a viable and effective mean.

Blockchain technology solves trusted problems in a distributed consensus manner,
although it sacrifices real-time computational efficiency, it provides a new platform,
space, and logic that centralized methods cannot bring. The trustworthiness of
blockchain is bounded, and computing and storage are also obviously flawed, but it is
the core of the trusted world. It needs to be integrated and enhanced by other
technologies to make the trust to be transmitted on a larger scale and build a trusted

new world together.

In the technology of blockchain, it is the basic requirement and foundation that
decentralization is not needed to be licensed. The chain of alliances that need to be
licensed has important significance and role in the whole trusted world. But we can’t
attend to trifles and neglect the essentials, the public chain is still the fundamental. The
alliance chain is also included in Thinkey's design, which is a simplified version based
on unlicensed technology with a small scope of trust. The purpose of the cooperation
between the public chain and the alliance chain is to better expand the scope of trust

transmission, but this transmission is conditional.

Let's first explain the blockchain from a theoretical perspective, analyze it from the
basic model, then talk about the construction of the system model, and then the design
and implement the specific algorithm mechanism. We hope that the technical logic,
development route, essence, advantages and disadvantages of the blockchain will be
more clearly described through the system, from simple to complex, and in a simplistic
way, reflecting the advanced nature, attractive charm and infinite potential of Thinkey

technology.

13
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4.1 Blockchain model

In order to understand the nature of blockchain, we define a blockchain model based
on transaction firstly, quantify the parameter indexes such as security, consistency and
decentralization, and propose related functions to construct a blockchain model that

can be quantified.

1|

The blockchain systemi is made up of five parts, including: f is consensus function,

V is node set, T is transaction data set, S is message set and B is block set.

Blockchain system means the node set V writes the constantly produced transaction
data set T into block set B through consensus function f and generate the system of
message set S. Consensus function f, which is determined by system, includes
message consensus function fs and block consensus function fb. The node set V is

changed with the change of time. T represents the current time, Vt represents the node

U1 at the time of t, Vt-in represents the node net that is newly added

net of the system
into the system! ! between t and t+1, Vt-out represents the node net that exit the

systemg ! petween t and t+1,
Vt+1=Vt+Vt-in-Vt-out

eV

Transaction data set "~ 1”1V V)l is changed as time changes. Forany =

a1

represents the transaction set that has not been processed at the time of V,

represents the message set the V receives fromtto t+1. ~  represents the message

set that has been processed from t to t+1.

uE VNV 5

S |vEV £
Sl represents

Message set B is changed as time changes. For any h

transaction set at the time of V. % represents the message set the V receives from u

from t to t+1. o represents message set that will not affect consensus function after

t+1. Then,

14
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Meanwhile, the message consensus function will generate the message set send to u by

r“:l'l-lt| (55, BY, u)

V at the time of t+1;

Viiwe L

B EVH. .
1 'is changed as time changes. For any

Block chain set ¥E VN Vipy . BYS

. ) BY .
represents the blockchain set confirmed at the time of V. And meets the chain

structure, block set for the time of t+1 generated by block consensus function is :

RY,, = (5, B

4.1.1 Decentralization of consensus algorithm

The decentralization of the blockchain system is reflected at multiple levels, the key of
which is the decentralization of consensus. The decentralization of consensus is an
important difference between the blockchain system and the traditional Internet system,

and an important factor in determining the democracy and security of the blockchain

Judging whether a consensus agreement is decentralized is a matter of opinion. There
is no widely accepted standard at present. The decentralization has two main purpose:
the structure of the system is dispersed, so that it will not be invalidated due to the
dropping, rebellious or attacking of a few nodes. Consensus is done by system
participants. This democracy increases the transparency and credibility of the system
and prevents the system from being controlled by the oligarchy.

How much voice each participant should have in the system needs to consider two

aspects: the possibility and fairness of centralization.

Blockchain is a decentralized system, and any node can be a phased center without
mandatory central control functions. First, the system needs to give its weight Wvo a
fair and reasonable weight evaluation system based on the computing power, system
contribution or network transmission capability of the node, which can stimulate the
operation of the system, improve cooperation efficiency, enhance system performance,
and promote ecosystem development. For example, in Proof of Work (PoW), Wv is the
ratio of the computing power owned by v, and in Proof of Stake (Pos), Wv is the ratio

of the token owned by v. We use
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U= Y w
WU} Lﬁu,.,

to represents the sum of the weight of the node set u in the system.

During the operation of the blockchain system, nodes in the system can profit from
packaged transactions, generated blocks, or other processes. The power ay of the node
v in the system is defined as the expected profit ratio of v. In a completely decentralized
system, the power of each node is consistent with his weight, then the degree of

decentralization of the system™ can be defined as:

o
a: 2 a, — Wy

VEY

And the lower the ™ value of the system™ is, the higher the degree of the

decentralization of the system.

4.1.2 Security and consistency of the system

Blockchain is a decentralized system, there is no central node to maintain the block set
B. The design of the consensus function f is that the set of maintenance blocks between
different nodes is the same to achieving consistency. However, the system may have a
node v, which does not follow the consensus function f to intentionally sending an error

[¥* = f,(S¥,BY

message “to u to affect the consistency of the operation of other nodes with

the whole network, we call such nodes as bad nodes. Bad node set:

Hy = {vE WV |Jue Vst M = (5, B, u)]

If Wi =n-WO s meet at any time of t, we call the system ™'

satisfy the fault-tolerant
parameter " where W is the node weight function (see 4.1.1).Fault-tolerant parameter

", we define the efficient code set at the time of t as:

n _ _ » Lt
Uy = arg max fl n B}
Ve IWINE | 1=5)WiV,
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and the block set of the systemas . Ifanyblock "™ meet t+r at any
PrheR]]=1-2" s

time of t, . We call that the system ** meet the confirmation

parameter * where c is a given constant. Given parameter , define " as the smallest

confirmation parameter that can be met by the system. The consistency in distributed

systems includes: strong consistency , weak consistency '~ ' and the final

consistency . In the blockchain system, due to factors such as network delay

and consensus, it is impossible to guarantee strong consistency of node data in the entire

network at any time, and only weak consistency can be pursued. Given parameter = ,

Al

for a fault tolerance parameter ! if the system © meet the confirmation parameter =,

AL

we call that the system “* meetthe ™ consistency. Thus, we define security ¢ of the

system™ as the maximum fault-tolerant parameter that satisfies the acknowledgment

parameters ' | ie

i M ) § t. t(n) < t°

4.1.3 Performance of the system

The performance of the blockchain system mainly reflects the time required to confirm
the transaction. Generally, two parameters are used to describe the confirmation time
(only the time required for a transaction) and throughput (the maximum number of
transactions confirmed per unit time). The confirmation time is the shortest period for
the user to make a transaction. If the confirmation time of a system is very long (for
example, Bitcoin takes about 1 hour), the user experience will be poor and the
application scenario of the system will be limited. If the throughput is too small to
handle all transaction requests, some transactions will be blocked or discarded, which
will cause delays in the overall system. More generally, given a set of transactions T,
define d(T) as the delay required for all transactions in T to be acknowledged, the
expected value of that time:

17



(® THINKEY : :
The Ultimate BlockChain for the New World

reflects the ability of the system to deal with transactions in T, where the expected value
is taken to reflect the randomness of the system and the environment. When T contains
only one transaction, D(T) is the confirmation time of the system. When T contains
many transactions, D(T) can reflect the throughput of the system. Unlike the single
indicator of throughput, for a set T of the same size, D(T) may change (or even
drastically change) according to the specific transaction contained in T. The discussion
of performance makes sense only if the system is sufficiently consistent and
decentralized. Therefore, the problem of improving performance is to optimize the

function D under the premise of ensuring the degree of centralization’ = “ and safety

“=" (among which " and “  are the constant of the system) of the system. The

definition here allows us to consider the trading patterns in the actual application and

to analyze and optimize them in a targeted manner.

To confirm a transaction in a blockchain system, it is necessary to ensure the consensus
of all participants. In order to optimize performance, the computational complexity and
communication complexity of the consensus algorithm should be improved. The classic
PoW consensus mechanism requires nodes to perform a large number of additional
operations to gain the right to package, which also greatly increases the computational
complexity after ensuring the security and stability of the system. PoS, DPoS and some
of their variants proposed later avoids the extra cost of PoW, but the nodes still need to
be verified and signed, and the smart contract also increase