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Abstract

Traditional natural language contracts have in general been written in a non-deterministic format,
which will cause a problem for their conversion into smart legal contract code. To overcome this
issue, it is suggested that where possible traditional natural language contracts should be written in
a deterministic format. It is further suggested that contract lawyers be trained in developing
pseudo-code so that smart legal contract coders are better placed to accurately developing smart
legal contract code that correspond with the traditional natural language contract. In doing so, this
paper will discuss some boiler plate clauses that should be considered when it is expected that the
traditional natural language contract is to be embodied into smart legal contract code.
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Introduction

Since, early 2015, there has been a lot of published hype concerning the advancement of smart
contracts. The first thing to understand is that most smart contract code is neither smart nor is it a
contract recognised at law. This is not to say that some smart contact code is not aligned to a legally
enforceable contract. A better view is that most smart contract code is really Transaction Event
Response Code (TERC). That is, the code is directly connected to a transaction, and the code will
respond to various events and append to a blockchain a record that relates to the particular
transaction.

Much of the publications concerning smart contracts have been plainly incorrect and this has
impacted how the legal community views the development of smart contract possibilities. There is a
lot of scepticism in how the law will deal with smart contract deployments and interpretation. Some
technologists! have opined that a smart contract can and should be able to deal with contract non-
performance more efficiently by advocating in part that code is law?. But there is a legal maxim that
it is not possible to oust the court’s jurisdiction®. The court system has been designed as the final
independent arbiter of fact and law, which in common law jurisdiction has evolved for nearly 1000
years since the Norman Conquest in 1066. As will be discussed below, arbitration clauses have had
some impact into this general rule. But for policy reasons at least for the present time. Code is not

law®.

This was highlighted in 2016, where the DAO failure occurred on the Ethereum platform>. The
failure of the DAO caused the promoters of the Ethereum platform to implement a hard fork in the
Ethereum blockchain. There are probably many reasons as to why a hard fork was implemented. It
has been speculated that this included the substantial loss of value by various investors which would
have substantially undermined the confidence generally in the security and commercial viability of
the platform. Afterall, the Ethereum platform had only been in production for approximately 12
months and this event could have scuttled the commercial future of the platform. Code is not law,
but code can assist in the development of commercial transactions and has done so for the last 40
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years®. As smart contracts mature so will the legal framework to support its advancement. It has
been opined that one real benefit of Smart Legal Contracts is that they can substantially reduce
contract administration costs especially for longitudinal contacts such as mortgages and leasing
arrangements or even software licencing arrangements’.

This short note will only be concerned with Smart Legal Contracts. Smart Legal Contracts are
traditional legally enforceable contracts where some or all of the terms can be expressed in
computer code®. The advent of blockchain platforms® and in particular the Ethereum platform has
enhanced the imagination of many groups of technologists in creating self-executing applications
that emulate the traditional performance of contracts. That is, a Smart Legal Contract can provide
efficiencies in performance where automation is available due to some repetitive nature of the
arrangement in performancel®. For example, in a contract of personal services a Smart Legal
Contract may not be able to fully account for performance but aspects of the performance such as
payment for such services can be automated. It may also be possible to tie performance to the
completion of milestones that trigger payment. But traditional contracts also possess a substantial
vulnerability as lawyers are trained to draft in a non-deterministic style.

In addition to stylistic changes in drafting, the traditional contract may also need to have some
special provisions which could become classified as standard boilerplate clauses to accommodate
Smart Legal Contract code.

This short note is not designed to cover all aspects of designing a Smart Legal Contract as that would
require a major book on this important topic. This short note proposes a redesigning of contractual
styles to better accommodate the intricacies expected in the design of enforceable Smart Legal
Contracts. It is proposed that law schools need to prepare the next generation of lawyers to draft
contracts that can readily be converted into Smart Legal Contract code. In doing so, law schools
need to arm the next generation of lawyers with the ability to write pseudo-code based on their
natural language contracts so that properly trained coders can develop Smart Legal Contract code
which should ultimately reduce contract management costs in the life cycle of the natural language
contract.!!

Finally, it is recommended that the Judiciary be trained in understanding how a Smart Legal Contract
is developed and being able to link logically the Smart Legal Contract code to the original natural
language contract. For the near future this may require the Judiciary to rely upon independent third
party experts who are generally appointed as a “Friend of the Court” (Amici Curiae).

Drafting Traditional Contracts

Most law schools abide by some standard drafting structures/rules. These can be encapsulated
through some simple but effective questions followed by some general comprehension rules.

The questions are:

Who,
What,
When,
Where, and
How.

ik wnN e

The first 3 questions are really essential questions that the drafter should ask for every clause being
drafted. That is, who is obligated to perform the activity, what is the activity, and when must the
activity be completed. This will give certainty as to performance. But in some cases, where the
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activity is to be performed and how it is to be performed may also be important as between the
parties to the contract. Noting that Lord Diplock'? stated that every contract contains both primary
obligations and secondary obligations. A primary obligation is a specific obligation that is self-
contained in the contract itself, whereas a secondary obligation arises by law such as when there has
been a material breach of the contractual terms and the defaulting party maybe be required to
compensate the no-defaulting party through an action for damages. An example of a clause that
involves not only the first question but also how the obligation is to be performed can often be
found in a lease clause as follows:

The Lessee must pay the Rent to the Landlord by no later than the 15" day of each
month in clear funds into the Designated Bank Account.

This clause tells the parties who has the obligation to pay rent, what the activity is which in this case
is the payment of rent and when the payment must be completed. The clause also includes how the
payment is to occur which is by cleared funds in the Designated Bank Account.

Another example could be:

a) The contractor must attend the Principal’s offices on a daily basis during business
hours to provide the Service.

b)  Whilst the Contractor is located at Principal’s offices the Contractor must follow all
reasonable legal instructions issued by the Principal’s representative.

These two clauses not only provide for who, what and when but also include where the activity is to
occur. Clause also includes a logical construct. All contracts basically involve two types of clauses:

e Absolute statements, and
e logical statement.

Clause (a) above is an example of an absolute statement whereas clause (b) is a logical statement.
This is significant for Smart Legal Contract coders as all computer programs only comprise a series of
absolute statements combined with logical statements. The combination of these statements is
regarded as a set of instructions given to a computer to produce some logical result. This is one of
the important attributes that is common to traditional natural language contracts and smart legal
contract code. But how would a computer deal with “reasonable legal instructions”? The use of a
vague term such as “reasonable” could be interpreted as being vague for uncertainty but the courts
have dealt with this matter consistently by utilising an objective test. That is, would a reasonable
disassociated/independent person regard the instruction as being reasonable. As Lord Reed
explained®3:

The Clapham omnibus has many passengers. The most venerable is the reasonable man,
who was born during the reign of Victoria but remains in vigorous health. Amongst the
other passengers are the right-thinking member of society, familiar from the law of
defamation, the officious bystander, the reasonable parent, the reasonable landlord, and
the fair-minded and informed observer, all of whom have had season tickets for many
years.

That is, the reasonable person test is an objective test that is theoretically applied by an
independent reasonable person of the general public. Note that the test does away with any bias
since it is an object test and subjective aspects of the decision making is removed. It is expected that
Smart Legal Contract code should also emulate the reasonable person test.
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Another example is:

The Lessee must within a reasonable time after being notified by the Landlord that the
Lessee is in default of the terms of the Lease rectify such notified default.

The issue with this clause from a coding perspective is how would a computer determine what is a
reasonable time. Now the reason why a drafter may use such language is that prior to execution of
the lease the drafter will not know every type of default that could occur during the subsistence of
the lease. Different defaults may give rise to different time frames. For example, if the default is a
failure to pay the rent on time, then a short period may be imposed whereas if the default concerns
some building rectification like fixing a hole in a wall in the premises, then a longer period may be
regarded as reasonable, as it could involve the engagement of building contractors which could take
time due to availability. Consequently, traditional drafting as taught in law schools involves both
deterministic and non-deterministic language.

Finally, most law schools encourage their students to also utilise the following rules:

e Do not mix concepts in a single clause. That is, each clause should only deal with a single
obligation so that it is easy to understand and interpret.

e  Try to limit clause lengths to no more than 50 words at most. Any longer and it is possible that
the reader will misinterpret the object of the clause. That is, who is do what and when?

e Try to draft in active text as opposed to passive text. This type of drafting links succinctly the
subject to the object in the clause.

There are other more complex rules, but these simple rules can enhance the possibility of
developing Smart Legal Contracts that could provide commercial efficiencies. But the combination
of non-deterministic language with deterministic language will create some difficulties. The
development of Smart Legal Contracts has centred upon the advent of blockchain technology. But a
blockchain is not a panacea for all problems.  The blockchain possess some very specific
characteristics which can be used to solve certain some commercial problems efficiently.

The value of a Blockchain Solution

Blockchain technology and Smart Legal Contracts can provide advantages in reducing contract
administration costs by automatically monitoring obligation activity and responding by recording
immutable information on the blockchain®. The FITS model can assist in understanding where a
blockchain and in particular a Smart Legal Contracts may be of assistance in providing improved
contract management and thus reducing contract administration costs.

FITS is an acronym that stands for:

e Fraud,

° |ntermediaries,

e Transaction through put, and
e Stable data.

Fraud

If the problem being solved involves a sector where there has been a history of fraud, then a
blockchain and in particular Smart Legal Contracts may be beneficial. The automatic self-executing
structure of Smart Legal Contract code provides an objective independent position in the
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performance of the contractual obligations. Further, since the Smart Legal Contract code will be
published even in byte code which can easily be reversed engineered it will be a very naive
programmer who tries to get away with fraud on a blockchain. Not only is the byte code published
but every record appended to the blockchain will provide self-auditable transaction of evidence.
Consequently, smart legal contracts can substantially reduce the likelihood for fraudulent activity as
sufficient evidence will be recorded and this recording keeping should deter most fraudulent
activity. Of course, as has been published, it is not possible to legislate against stupidity’® and as
such a certain criminal element could try to beat the odds unsuccessfully.

Intermediaries

If there is a noticeable delay from the start of a transaction to its completion due to the involvement
of various intermediaries, then a blockchain and Smart Legal Contracts could be used to dis-
intermediate some or all the intermediaries. The fundamental basis behind the Nakamoto paper?!®
was the creation of a transaction environment where ”A purely peer-to-peer version of electronic
cash would allow online payments to be sent directly from one party to another without going
through a financial institution”. Prior to the advent of blockchain and in particular bitcoin, an online
transaction would require the involvement of a “trusted” third party. These trusted third parties
over time established themselves as necessary intermediaries who provided a valuable service to
ensure that transactions concluded successfully.

The involvement of some intermediaries is historical in that prior to various technological
advancements their involvement arose out of the tyranny of distance and thus the inclusion a
trusted third party was needed. Coase in 1937 explained the economic value of the firm'’ and
introduced the concept of transactions costs. Williamson!® expanded on Coase’s work when he
explained that transactions costs arose due to a governance of transactions where the tyranny of
distance made it difficult for the parties to the transaction to adequately monitor the trust of each
other. Hence, the involvement of third parties provided the governance framework to ensure the
success of the transaction.

Further, the inclusion of intermediaries also incurred an additional cost which caused a
corresponding delay in settlement of transactions. Consequently, transactions cost involves a cost in
performing a transaction as opposed to other costs such as productions costs®®. The advancement of
fast telecommunications and the ability to remotely authenticate the parties involved in the
transaction without the need of a trusted third party has created the position where it is possible to
remove the involvement of these traditional trusted third parties.

A premise of a blockchain is that the technology creates a trusted environment even if the parties to
the transaction do not trust each other. The technology creates a transaction environment where
neither party to the transaction is in a position to defraud the other party. For example, prior to the
creation of BITCOIN?, all non-face-to-face financial transactions involved a third party such as PayPal
to ensure that funds transfers were available, and neither party could defraud the other party.

If a transaction can be carried out using a blockchain and smart legal contracts, then an analysis of
the transaction environment should be undertaken as it may be legally possible to remove some if
not all intermediaries where they do not add value to the transaction. But some intermediaries even
if they do not provide any real value may not be able to be removed because a regulator will not
permit their removal. So, care needs to be taken when undertaking such an analysis as a regulator
may insist upon the continued involvement of a particular trusted third party.
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Transaction Throughput

Some transaction environments require fast transaction processing. For example, VisaNet handles
on average of 150 million transactions every day (1700 transactions per second) and is capable of
handling more than 24,000 transactions per second.?! Bitcoin, on the other hand has been generally
recorded as operating at 7 transactions per second?? and Ethereum has been recorded at between
15 to 28 transactions per second?®. The Ethereum platform is expected to substantially increase its
processing speed when it releases its proof of stake solution, and the lightning layer 2 solution can
increase the processing speed for Bitcoin?*. There are other blockchain platforms which claim to
have substantial throughput of transactions, but many do not currently match the throughput
required as a maximum as what is available on the VisaNet platform. Further, transaction
settlement time for the VisaNet platform is 1-3 seconds depending on telecommunications speed.
According to alphazero the ranking of currently available blockchains indicate that further research

work is required.

Table 1: Transaction throughput of some popular blockchain platforms.

Platform Transactions per | Transaction time
Name second

Bitcoin 7 60 mins
Ethereum 25 6 mins

Solana 29,000 2.575 seconds
Cardano 250 10 mins

XRP 1500 4 seconds
Avalanche 5,000 1-2 seconds
Dogecoin 33 6 mins

Bitcoin SV 224 60 Mins
Bitcoin cash 300 60-180 mins
Tron 2000 5 mins

https://alephzero.org/blog/what-is-the-fastest-blockchain-and-why-analysis-of-43-blockchains

Apart from the Solana platform none of the other deployed and active blockchain platforms would
be able to handle a peak throughput possible via the VisaNet platform. Further, the 29,000
transactions per second attributed to the Solana platform is actually a theoretical throughput and
not an actual throughput rate in a commercial environment. Consequently, if the throughput
required for a particular environment is particularly high then a blockchain may not be a suitable
solution.  This restriction could impact the role of smart legal contracts in an operational
environment.

Stable Data

Finally, if the environment involves stable date as opposed to volatile data, then a blockchain could
be a suitable solution. Stable data means individual data records that is not altered frequently. An
example of this would be land title data or identity data. Land title data is very stable. It is not
uncommon for the ownership of land title data to not be adjusted for many decades especially
inner-city land where ownership is usually held by some corporate entity and very little movement in
ownership occurs on an annual basis. Further, in general terms identity information is very stable
data. Apart from marriage adjustments either through getting married or through divorce the
identity of a person rarely changes though certain attributes that evidence an identity may be
adjusted from time to time.
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The immutable characteristic of blockchain technology makes the stable data component as being
very attractive for the custodians of this type of data. In many cases, the main purpose of this data
is to ensure the availability and integrity of the data is maintained. Confidentiality may not be an
issue as the information may be a public record as in a land title registry or a births, deaths, or
marriages registry.

The above FITS model can assist in determining whether a blockchain would be commercially
beneficial. If the deployment of a blockchain is beneficial then the next stage is whether a contract
can take advantage of a Smart Legal Contract that could be deployed on the relevant blockchain.
Noting that not all blockchains are designed to accommodate Smart Legal Contract code. If the
selected blockchain can accommodate Smart Legal Contract code, then the drafter of any contract
will need to ensure that their drafting is able to be later converted into some computer code that
can operate on the selected blockchain.

Deterministic vs. Non-Deterministic Constructs

In computer science, a deterministic algorithm, given a particular input, will always produce the
same output ensuring the computer goes through the same states to reach a result. But in the case
of a non-deterministic algorithm, for the same input, the algorithm may produce different output on
different runs.

As noted above, the lease rectification clause involved the correction of the default within a
reasonable time frame. The difficulty with the clause is that there is no certainty as to when the
landlord can terminate. What does “within a reasonable time” mean? How would a computer deal
with this situation in a Smart Legal Contract environment?

The Smart Legal Contract code may revert to some machine learning application that will assess the
facts and review all the known court cases of a similar fact nature and return a time frame that it
determines to be reasonable in the circumstances. That is, the Smart Legal Contract may rely upon
an oracle as being its source of truth to determine a reasonable time. This process could
substantially slow down the processing. Further, every time there is a breach a different time
frame could result. Hence, the language of the above lease default clause is non-deterministic. The
involvement of an oracle adds complexity and cost. On the Ethereum platform as at the date of
this paper every Smart Legal Contract instruction must be supported by Gas? which is measured in
Gwei®® and charged to cover the cost of running the Smart Legal Contract code. Some transactions
may involve hundreds of instructions and as such the underlying cost can amount to a not
insubstantial value in Gwei.

An alternative to non-deterministic language is for the drafter to concentrate on deterministic
language in their contracts. Hence the construct of the lease could be:

The Lessee must within 10 business days after being notified by the Landlord that the
Lessee is in default of the terms of the Lease rectify such notified default.

This is an example of deterministic language as it is much easier for a computer to calculate time
and react accordingly but what happens if a court determines that 10 business days is insufficient
time to rectify all types of defaults. If deterministic language is to be utilised, then an analysis
should be undertaken prior to execution to understand the various types of defaults and take the
longest time frame no matter what the default may be. Alternatively, the drafter may specifically
list various kinds of defaults and allocate a specific rectification period for each list default followed
by a catch all period for anything not listed. The problem with this type of solution is that clients
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generally do not appreciate such thoroughness and could object to the length and complexity of
the resultant document. Clients in general prefer succinct language and as a result they desire
short length contracts which that can understand even though the final agreement may not cover
all contingencies.

The contract may also provide for a nested solution which can be found in some restraint of trade
clauses. Again, the more flexibility provided in the contract also makes the contract somewhat
more complex to understand from the layperson’s perspective. Consequently, care needs to be
undertaken at the front end in analysing the contract’s objective. Lawyers are familiar with this
type of analysis as a similar analysis is taken when a contract involves a liquidated damages clause.

In general, an innocent party to a contract has the onus of proof that there has been default on the
part of another party to a contract and that proof extends to the quantum of damage that the
innocent party has suffered. It is possible for a party to a contract at the time of contracting to
agree to a liquidated damages clause. The principal function of a liquidated damages clause is to
pre-quantify the damages payable in the event of breach of the contract. The clause only becomes
relevant once liability is proven or admitted. There is a fine line between a valid liquidated damages
clause and a clause which could be assessed by a court as being excessive and regarded as a
penalty?’. A penalty is unenforceable on policy grounds and a such care must be taken at the time
of contracting to genuinely pre-estimate the damage that could arise due to a default. Issacs J. in
the case of Boucaut Bay Co. Ltd v. Commonwealth?® explained the role of damages as follows:

To recover in an action for breach of contract damages more than nominal, those
damages must be proved unless they are admitted. If they are admitted there is an end
of it. But they may be admitted by a pre-assessment; and if a contract is produced in
which a sum is named and that is relied on as a pre-assessment or pre-estimation of
damages, the contract is looked at to see whether it really is so in order to satisfy the
rule that damages must be admitted or proved.

For a liquidated damages clause to be upheld, two conditions must be met.

a. The amount of the pre-estimated damages must roughly approximate the damages likely to
fall upon the party seeking the benefit of the term as assessed at the time when the
agreement of contract was entered into.

b. The damages must be sufficiently uncertain at the time the contract is made that such a
clause will likely save both parties the future difficulty of estimating damages.

Any pre-assessment of a possible damages claim must be a genuine pre-estimate at the time of
contracting otherwise the pre-assessment will be determined to be a penalty and thus
unenforceable. It not uncommon for IT contracts to include a liquidated damages clause. These
clauses require the drafter to seek information from his/her client as to the possible damage that
could arise from a default so as to ascertain the possible quantum that should be incorporated into
the contract. The benefit of a valid liquidated damages clause is that the innocent party can simply
rely upon the value set out in the contract and thus potentially saves substantial litigation costs in
not having to prove the value of the damage suffered. Another benefit is that the innocent party
can elect to rely upon the liquidated damages clause and thus not be required to prove the actual
damage or the innocent party can elect to not rely upon the liquidated damages clause and thus be
required to prove the actual damage suffered. The innocent party may determine that the actual
damage is far greater that what could be received by relying upon the liquidated damages clause. If
a Smart Legal Contract has been deployed, then the right of election will be removed as the Smart
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Legal Contract will automatically apply a liquidated damages instruction. Further, since the Smart
Legal Contract code is automatically applied, the resultant record will be written to the blockchain
which again causes an immutable record. If a Court later decides that the so-called liquidated
damage provision applied by the Smart Legal Contract code is actually a penalty or is for an
unconscionable amount, then the court may require some roll back of records which will not be
easy to accommodate.

A similar investigation will need to be undertaken by a drafter in determining time frames required
in a contract and thus avoiding any non-determinative language.  Consequently, the same
pertinent questions above still need to be answered but if a time frame is required words like
“reasonable time” must be avoided if the parties are to take advantage of Smart Legal Contract
coding. Consequently, new style of drafting will need to be utilised which will require a redesigning
of the thought processes of the legal drafter. This may take some time as this may require a new
intermediate step in the training of lawyers which it is suggested involves lawyers understanding
how to produce pseudo-code that corresponds to the natural language contracts.

The next issue that arises is who is to write the Smart Legal Contract code and what will they work
from to ensure that the Smart Legal Contract code corresponds to the tradition language
contractual obligations.

Suggested Boilerplate clauses for Smart Legal Contracts

In addition to drafting clauses using deterministic language, the drafter may also need to consider
the following boilerplate clauses? which will assist a court to better understand the operations of
the contractual structure.

Entire Agreement Clause

Noting that in a traditional contract, the court will first confine its attention to the terms and
condition detailed in the written document and will not in general look towards extraneous
material. To ensure that the written agreement is self-contained it is not unusual for the contract
to include an entire agreement clause. These clauses are designed to remove any collateral
promises that may have arisen during negotiations. Since the new contractual framework will
now involve a written word but also some executable code then the contractual framework will
now involve at least 2 components namely the written word and the Smart Legal Contract code.

Hence its suggested that the drafter may wish to consider the inclusion of the following clause:

This agreement comprises the terms and conditions detailed in the document and also
incorporates the operations of the Smart Legal Contract. If there is a discrepancy
between the terms and conditions of this document and the operations of the Smart
Legal Contract, then the terms and conditions of the document /Smart Legal Contract
will have precedence to the extent of the inconsistency.

The parties should delete which ever has not been agreed; though it is suggested that the
natural language version should take precedence.

Governing Law
The Smart Legal Contract code could be distributed and captured at each of the nodes involved in
the relevant blockchain. The various nodes may reside across multiple jurisdictions.
Consequently, a governing law clause is imperative.
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Conflict in Language
What is to occur if there is a conflict between the natural language version of the contract and
the Smart Legal Contract code. It is recommended that the natural language version should have
a precedence clause. This will assist the court if such a situation arises, as a court is expected to
determine which version has precedence. This has been covered above in the entire agreements
clause.

Variations
The traditional natural language version should set out the procedure if the parties need to vary
the Smart Legal Contract code. This should include how a kill switch may need to be activated
and a good faith clause to only change the obligations to the extent of the agreed variation that
matches the original intent of the arrangement.

Resolutions of Disputes
The parties may want to agree up front that if there is a dispute then the court can and should be
encouraged to call upon a friend of the court to assist the judge in interpreting the Smart Legal
Contract code. Traditionally this has been recognised as an amicus curiae (literally, "friend of the
court"; plural: amici curiae). The Friend of the Court is someone who is not a party to a case but
who assists a court by offering information, expertise, or insight that has a bearing on the
technical aspects of the case.

Further, the parties may wish to engage in an alternative dispute resolution mechanism which
they agree upfront. If there is a dispute, then they will engage an expert in pseudo code and
smart contract coding to determine if the code accurately corresponds to the traditional language
contact. If they cannot agree on the expert, then the expert can be appointed by the President
from time to time of some nominated association which association has members who have the
requisite skills to arbitrate or can provide some determination concerning the dispute.

Oracles
The parties may wish address the issue of the role of oracles and under what circumstance the
information provided by an Oracle will impact the operations of the Smart Legal Contract code.

e  The drafter should ensure that the parties understand who the accepted oracles are, and
how they may impact performance.

e |f the oracle determines that a force majeure event has occurred, then the operations of the
Smart Legal Contract can be suspended pending reactivation by the parties. This will involve
a good faith and cooperation clause to restart the Smart Legal Contract code.

The above are only a suggestion as to what the legal drafter may need to consider. Every case will
be different and as such there should be a specific analysis undertaken by the drafter to ensure that
their client understands the implications of the above. Further arising out of this analysis there may
arise other terms that will need to be considered especially if the drafter has also developed some
pseudo-code from which the final Smart Legal Contract Code is developed. As noted earlier, the
incorporation of Smart Legal Contracts has substantially complicated the contractual arrangement
and as such care must be undertaken to ensure that the arbiter of fact and law is able to understand
what the parties have actually agreed to.
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Pseudo-code Development

There are very few lawyers who would have sufficient skills to draft a natural language contract
incorporating deterministic language and then converting the terms of the contract into executable
Smart Legal Contract code®. It is suggested that an intermediate step now be incorporated. That
step being the production of pseudo-code that will correspond to terms detailed in the natural
language contract. The benefit of this intermediate step is that it will create a feed-back loop on the
lawyers thought process which should identify any faults in the logic of the contract. It should result
in tighter contractual obligations and thus be a more efficient process especially from a contract
management perspective. But in suggesting this intermediate step the drafter will need to
understand what pseudo-code is and how to translate a natural language contract into accurate
pseudo-code which is capable of later being used to code the corresponding Smart Legal Contract
code that accurately reflects the intention of the natural language contract.

Pseudo-code is an informal way to express the design of a computer program or algorithm. In
computer science an algorithm is a well-defined finite set of rules that specifies a series of
elementary operations to be applied to some data known as the input so as to produce in a finite
time some output. By understanding the intricacies of an algorithm, it is possible to develop
effective programs such a Smart Legal Contracts.

The aim of pseudo-code is to develop a document that expresses the solution being sought at a high
level which can be used by a software coder to develop a detailed program which will become the
Smart Legal Contract. Pseudocode often uses structural conventions of a normal programming
language but is intended for human reading rather than machine reading. Consequently, a
fundamental goal, when writing pseudocode, should always be to communicate the process clearly,
with as little room as possible for misunderstanding.

According to Nicholas Bennett the writing of pseudo-code involves the following steps3!:

1. Avoid mixing and matching of natural languages (just as you should when naming
variables and methods in program code). For example, if you're writing pseudocode in
English, avoid including terms or variable names from other languages, unless there's a
compelling reason to do so.

2. Strive for consistency, unless doing so would make the pseudocode less clear. For
example, if in one part of your pseudocode you use a particular symbol or verb to denote
assignment of a value to a variable, use that same symbol or verb throughout.

3. Where a step in the algorithm is expressed primarily in natural language, with few
symbolic notations, use proper grammar. However, remember that mathematical
expressions are often less ambiguous than natural language, even with correct
grammar.

4. Since most programming languages borrow keywords from English, it's to be expected
that pseudocode will resemble programming code to some extent. However, pseudocode
should not be tightly coupled with any single programming language. Instead, it should
employ control structures, verbs, and other keywords that are common to most
programming languages. For example, most imperative programming languages have if-
then-else, for-next, and while flow control statements; when combined with
mathematical symbols for calculation of simple expressions and assignment of values to
variables, these are sufficient for expressing virtually any algorithm.

5. Itisn't necessary (or even desirable, in many cases) to have a one-to-one correspondence
between each line of pseudocode and a corresponding line of program code, or between
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the symbolic names used in pseudocode and those used in program code. In particular,
many common high-level operations (e.g., sorting values, searching for a minimum or
maximum value from a list, opening a file to read a value from it) should generally be
stated in a single line of pseudocode, rather than including all of the steps necessary to
perform those operations in practice—unless, of course, the algorithm being described is
for performing just such an operation.

6. Use indentation to make any non-linear structure apparent. For example, when using an
if-then statement to show that some portion of the algorithm should be performed
conditionally, place the conditional portion immediately below the if-then statement,
and indent it one tab stop to the right of the if-then statement itself. Similarly, if some
portion of the algorithm is to be performed iteratively, under the control of a for-next or
while statement, place that portion of the algorithm immediately below the for-next or
while statement and indent it one tab stop further to the right. (By the way, these are
good indentation practices for program code as well—even required in some cases.)

7. If an algorithm is so long or complex that the pseudocode becomes hard to follow, try
breaking it up into smaller, cohesive sections, each with its own title; we can think of
these sections as the pseudocode analogues to methods, functions, and procedures.
When you do this, make sure that the pseudocode also includes an articulation of the
higher-level sequence, showing the order in which, the more detailed sections should be
performed.

An example of pseudo code can be found in Donald Knuth’s tome known as “The Art of
Computer Programming: Volume 1 Fundamental Algorithms”.3? Professor Knuth sets out in the
introduction some pseudo code dealing with the procedure for reading the set of books that
comprise his scholarly publication as follows:

1. “Begin reading this procedure, unless you have already begun to read it. Continue to
follow the steps Faithfully. ...

2. Read the Notes on the Exercises on pages xv-xvii.

Set N equal to 1.

4. Begin reading Chapter N. Do not read the quotations that appear at the beginning of
the Chapter.

5. Is the subject of the chapter interesting to you? If so, go to step 7; if not go to step 6.

6. IsN<2?If not, go to step 16; if so, scan through the chapter anyway.

7. Begin reading the next section of the chapter; if you have already reached the end of the
chapter, however, go to step 16. ...

w

16. Increase N by one, If N=3,5, 7,9, 11, or 12 begin the next volume of this set of books”.

As can be seen, this pseudo code describing how to progress through this publication by Knuth is
written in a natural language and is easy to understand. Incidentally, steps 8 through to 15
include such things as “step 15, go to sleep. Then wake up and go back to step 7.” The point of
this explanation is that pseudo code must be capable of being understood by a novice as well as
an experienced coder so that the pseudo-code can later be converted into some smart legal
contract code.

The application of Bennett steps will involve a realignment of the thought process in drafting
traditional contracts; especially if the resultant traditional contract is to be encapsulated in some
form as Smart Legal Contract code.
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The Judicial involvement

As stated above, for policy reasons it is not possible to oust the court’s jurisdiction. Hence, even
though a Smart Legal Contract is designed to be some automated determiner of rights it is
always possible for a party to a contract that has been in part or in full converted into Smart
Legal Contract code, to object to the accuracy of the deployed code.

If there is a dispute involving a Smart Legal Contract that requires the adjudication of a court,
then a further complexity arises. The Courts will approach the determination of any contractual
dispute by initially identifying the relevant facts and then try to work out who had what
obligations and who is at fault or whether there exists some extenuating circumstance that
caused the failure of the contract. The complexity with Smart Legal Contracts is that as noted
above the terms of the natural language version will not be self-contained but will include the
Smart Legal Contract code which may or may not accurately reflect what the parties agreement.

Further, if the Court determines that the Smart Legal Contract code does not accurately reflect
the agreed bargain, then the court has the difficult issue of how to reverse the already written
records to the blockchain. If the court grants an interim injunction to stop the further
processing of the Smart Legal Contract code, then it is important that the code have a kill switch
mechanism built into the code and possibly a restart trigger in case the final determination
concludes that the code is accurate.

The issue of Smart Legal Contract code disputes is a complex issue that really need substantial
research as these disputes will most likely arise in the next 10 years.

Conclusion

The training of the next generation of contact lawyers should include the upskilling these lawyers to
understand the difference between deterministic language and non-deterministic language.
Further, some of these lawyers should be provided with sufficient skills to develop pseudo-code
which can be utilised by a skilled Smart Legal Contract coder to develop a corresponding Smart Legal
Contract which can be deployed on a blockchain.

Smart Legal Contracts are in this authors opinion an inevitable progression in commerce and as such
the legal profession needs to accommodate this new development and in doing so the judiciary
should be made aware of the advancement as in reality, they will be the final arbiter of the
contractual rights as code is not law.
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