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1   Introduction

1.1 The Object Management Group (OMG)

The Object Management Group (OMG) is a software consortium with an international membership of vendors, developers, and end users. Established in 1989, its mission is to help computer users solve enterprise integration problems by supplying open, vendor-neutral portability, interoperability and reusability specifications based on Model Driven Architecture (MDA). MDA defines an approach to IT system specification that separates the specification of system functionality from the specification of the implementation of that functionality on a specific technology platform, and provides a set of guidelines for structuring specifications expressed as models. OMG has published many widely-used specifications such as Unified Modelling Language [UML], Business Process Model & Notation [BPMN], Meta-Object Facility [MOF], XML Metadata Interchange [XMI], Data Distribution Service [DDS] and CORBA [CORBA], to name but a few significant ones.
1.2 <Subgroup>
<Note to RFI Editors: Briefly summarize the mission and goals of your subgroup and explain how responses to this RFI will help meet your objectives.>

1.3 RFI Objectives

The intent of an OMG Request for Information (RFI) is to gather information for the purpose of guiding a subgroup in its efforts to provide solutions to industry problems. The RFI process is used by a subgroup to canvass a targeted industry segment for one or more of the following purposes:

· Acquiring general or specific information about industry requirements.

· Soliciting assistance in identifying potential technology sources.

· Soliciting input to validate a subgroup’s roadmap.

Generally speaking, the RFI process determines which Request For Proposals (RFPs) will be issued (and, based on negative feedback, which won't) or influences the way a particular RFP is constructed.

2   Information Being Requested

2.1 Summary of this RFI

<Note to RFI Editors: Provide a 2-3 paragraph summary of what information is being sought and how it will be used (e.g., develop a roadmap.>

[to be completed after the rest]
2.2 Overview of Smart Contracts
Smart Contracts provide a means to support business interactions that would previously have required contracts in the generally understood sense of that word, but without the need for a contract as a legal instrument. A Smart Contract allows people or entities to exchange commitments in the way that legal contracts would, using the non-repudiable nature of distributed ledger technology to establish those commitments. 

There is some variation in views on whether Smart Contracts ‘are’ contracts or are simply a replacement for them, and we would be interested in hearing different stakeholders’ views on these definitional questions as part of the responses to this RFI. 

At another level, we can describe what Smart Contracts are in a more physical sense. These are distributed applications, in which several different machines (nodes on a distributed ledger network of peer nodes) are running the same software and can proved to be doing so. This means that each node runs the same software, processing the same incoming information, to derive what should be the same results. 

From this physical description it should be clear that the range of ways in which Smart Contracts may be used is broader than the range of ways in which conventional legal contracts are deployed in a business setting. 

There will be specific variations in how Smart Contracts work and how they interact with other DLT ecosystem components, for different DLT ecosystems or even for different kinds of Smart Contract intended to be used in a given ecosystem. For example how Smart Contracts receive information to be processed may vary – using oracles, DLT-specific messaging services like IOTA Streams, movements of cryptocurrency to or from crypto exchanges, or information posted directly to the distributed ledger itself. There are also fundamental distinctions among DLTs themselves that will affect the design choices and precise nature of Smart Contracts – permissioned versus permissionless networks, blockchains versus graph-based distributed ledgers and so on. 
Based on these variations there would presumably also be differences in the arrangements by which each node is guaranteed to be running the same version of the same distributed application code. There are also languages developed specifically for Smart Contract development, e.g. Go.

Some of the fundamental variations in types of DLT also lead to features such as ‘Unspent Transaction Output’ (UTXO) versus fungible tokens, and these may have some effects on the Smart Contract design choices, which we would like to learn about in responses to this RFI. 

Finally, these distinctions among DLT ecosystems will lead to variants in the typical facilities supported in a DLT, including oracles, messaging, cryptocurrency movements, the requirements for some ‘gas’ payments to process transactions and so on. Some of these ‘architectural’ variations are summarized in the next section. 
2.2.1 Smart Contract Definitional Considerations

Agreement v Contract issues (review where this belongs)

· The definition of a Contract

· Contract standards (LegalTech)

[We need to ask the question regarding the structure of a contract.]
For example, the language of something like a Memorandum of Understanding (MoU) as distinct from the language of a formal contract in the legal sense. 

Definitionally, we are disassembling the nature of a contract as generally understood. Whereas in contract law there is arbitration after the fact, in DLT the participants agree in advance on the precise facts of the matter in question, so the contract is performed under the terms of that. [While this may be the preferred perspective, we should anticipate that smart contracts will be litigated as well.  Hopefully to a much lesser degree.  We can foresee an unintended system malfunction that would result in contract performance.]
2.2.2 Contract Lifecycle Considerations

The following section is specific to legal definitions of smart contracts. Please correspond to all these sections as you can, or in terms of those parts that you are interested in

Consider the following parts of the lifecycle of a conventional contract:
· Contract negotiation and set-up (pre-award)

· Contract is in force (signed off; not yet discharged)

· Involves Contractually agreed commitments and definitions (the Contract Terms)
· Contract has been completed 

· no Terms remain in force

· Selected terms remain in force (survivability of specific terms)

· Dispute resolution 
· Events after the fact where either party disagrees with the other on what was agreed and whether it was adequately delivered
See also Testability questions

In a conventional, legal contract [describe that stuff for negotiation, agreement of terms, what happens when things go wrong] 
In Smart Contracts, the need for a legal framework is removed, because there are immutable records of what was agreed. 

A possible challenge with this is that having an immutable record in data does not necessarily imply that the participants shared the same meanings of these terms represented in posted data. 
Making some statement immutable has no effect on whether or not participants have the same understanding of what was meant. 

This kind of thing could better be formalized using a standard process description language (such as BPMN or UML Activity Diagrams), that has an unambiguous underlying metamodel.

There is a big trade-off between understandability and non-ambiguity. This also happens with legal language. 
The idea that software is binding can be more problematic. This implies that you can’t use software.

[for the RFI we need to solicit the range of views on that; how to frame the question to capture this – see questions]

Is it possible that, for a Smart Contract agreed between two parties, and subsequent disputes can potentially still be resolved with recourse to the legal system. For example I may have bought some currency on some exchange and subsequently a law was passed making that not be recognized as currency, resulting in a change of circumstances that would lead to this kind of dispute. This remains one of the unknowns in the crypto based smart contracts world. 

There may also be effects of different players using, buying into or giving credence to, various digital currencies. This itself may have some effect on any Smart Contract that itself makes reference to some cryptocurrency. 

2.2.3 Entities and Interactions
In conventional contracts, there are at least three parties associated with any contract. The two parties to the contract and the writer of the contract itself. We would assume there is something equivalent to this in Smart Contracts.
What happens if the smart contract is defective? Third party liability issues. 
So, there have been breaches in Smart Contracts and who is liable?

· Here we would need to distinguish between, as with regular contracts, the definition of ‘unhappy paths’ that are allowed for in the text of the contract, and ‘unhappy paths’ that are not allowed for and that therefore require external arbitrage and legal judgment. 
Example: where there was a security problem in a given Smart Contract

See ‘Dispute Resolutions Questions’ in the next section.
(to Questions: What do we do about dispute resolution:

(a) When there is a dispute between the principals of the ‘contract’

(b) When there is a dispute between one or other or both fo the contract principals and the body or some body responsible for providing the contract (‘contract provider’)

(c) Should we consider tiered arbitration where a “smart arbitration” capability would resolve or mitigate the contract performance issue?
[to new Questions section on Governance: Testing provisions, liability etc. for non performance]

2.2.4 Compliance and Quality Assurance Considerations

Related questions: Testability / Validation and Verification

e.g. Audits

Examples of kinds of test:

· Unit Testing

· Integration Testing

· End-to-End Testing (E2E Testing)

· Smoke Testing

· Sanity Testing

· Regression Testing

· Acceptance Testing

· White Box Testing

· Black Box Testing

· Interface Testing

· Interoperability Testing

· Safety Testing

[some of these might be questions for DLT ecosystems / foundations etc. ; what about decentralized DLTs]

Some DLTs [note here about decentralized, distributed DLTs and how their governance processes work; some might have the network distributed but have a central ‘foundations’ or similar to deal with code control (GitHub etc.) and standardizations. Other may not, and instead have e.g. community operated RFCs (e.g. the Ethereum EIC arrangements)]

What guarantees are there about the integrity of any smart contract, regardless of how good or how well managed is the DLT itself? [do we have a need here to separate the smart contract from the distributed ledger solution?]
Some typical quality considerations below. Are these the responsibility of the DLT platform e.g. are they responsible for scanning the SC and identifying and liabilities or can you distribute whatever you want. 

[a bit note-takey from here]

Is there a role for conformance suites for this, whereby you can demonstrate conformance to some specification. Is it possible to have certain controls built into the specification such that it is possible to programmatically demonstrate that a given SC is conformant to that contract. 

This is distinct from any business-level ambiguities or gaps in the contract terms. Assume that any well-designed SC system would consider those areas and build in conformance arrangements, along with means to deal with any such issues (i.e. add something to the conformance suite if they had not thought of that). 

Conversely: where there is a classic license disclaimer, that makes those liabilities go away. 

Then: is the SC really fit for purpose in place of a contract, in the absence of any potential liability when something goes wrong that can be attributed to the code. 

Parallel example: What’s required in order to publish an app to the Apple or Google / Android apps ecosystems. Is there a parallel for SCs? Can SCs be published to App Stores and come under these existing quality requirements? Are those adequate or are there more such conformance requirements that are specific to SCs and therefore not already covered in the App Store conformance arrangements. 

Recourse: What kinds of recourse are available, for:

· Non performance of either party to the SC as a contract

· Non performance of the SC itself (i.e. recourse to the SC developer)

· Resolution and recuperation of damages.  Should this be automated or require human intervention?

Anticipate there would be case law if there is not already. 

See Contract Questions: In certain jurisdictions (e.g. England and Wales), it is possible a SC to be recognized de facto being (also) a Contract. 

In which case it is trivially true that there 

· Will be case law going forward

· Will be applicable case law from prior (non SC contracts) that can be applied to any given SC

· Case law may also create exceptions and variations to previously applicable case law over a given topic (e.g. a rental agreement as SC may draw upon prior case law for non SC rental agreements but equally, new case law may define a non-applicability of one or more features of prior case law.

Is it the case that: 
· Someone write a SC that can be used by multiple parties; or

· Any party entering into a business interaction would write their own SC code

· Definition of SC standards, are they needed?
2.3 Background: Architecture Considerations
This section summarizes some of what we know so far, or that we think is accepted knowledge about the various features of DLT ecosystems, on the basis that variations in some of these may influence Smart Contract design and usage choices, business opportunities and scenarios supported and so on. We would welcome any changes, additions or corrections to these descriptions alongside responses to the questions in this RFI.  

This section is included in order to provide some clarity on some of the sets of questions in the Questions section that follows. 

The kinds of thing discussed in this section include:

Smart Contracts features

· Participation requirements
· Committees
· How many nodes need to be running the Smart Contract code
· Distribution of original code
· Updates and change management
DLT Ecosystem components or Features:

· Oracles

· Exchanges

· Wallets
DLT Ecosystem variations

· permissioned v permissionless

· proof of work v proof of stake v proof of state

· use of crypto currency

· the need to use a specific crypto currency in a Smart Contract

· Fees, gas etc. to support processing of Smart Contract activities
DLT Cryptocurrency and Token considerations 

· UTXO (colored coins)

· Tokenization

· NFTs

2.3.1 Definitional matters and business opportunities

[This Overview / Architecture section will need to include some definitional matters

e.g. exchanging (something) (verb transitive versus Exchange (Noun) a place where currencies are bought and sold in terms of other currencies. 

Different types of Smart Contracts

Different opportunities for smart contracting

· Link to the new stuff about audiences]

2.3.2 Cryptographic Considerations
[2 sides to this – write up some words]

· Functionality

· Functions / algorithms / constructions
Functionality

· Validating message content (prove it is unchanged) e.g. hash function

· Validating the sender (VC)

· Encrypting and decrypting

Functions / Algorithms / Constructions e.g. 

· Sponge based

· Public/Private key cryptography

· Curve and surface based (proper words?) - see some of the RFIs referenced in the LETS material

· VC models

· Etc.
Many of the functions will implement more than one of the kinds of required functionality.

[for this section – write up what we know? Point to References; maybe describe some fo the kinds of thing above, e.g. SHA-3 v other stuff; etc.

2.3.3 Oracles

Definition: The term ‘oracle’ in crypto simply refers to some agreed source of information. 

What we call DLT ‘transactions’ may or may not be economic transactions; any kind of data that can be exchanged can be posted to a DLT. In the same way, an oracle provides access to any kind of information (and generally does not include the provision of cryptocurrency balances at all). 

For Smart Contracts, each instance of a Smart Contract would be programmed to refer to the same oracle as the source for the same information. There may be variations in accessibility, changes over time etc. as each node independently accesses that oracle. 

Some of our questions in this RFI will address the challenges presented by that. 

There may be some variation in the definition of ‘oracle’ and we would like to hear a range of views on that. For example, given the basic definition and nature of ‘oracle’ at least as we understand it, this could in principle be any one of:

· An agreed source of information, such as the URI of a web-based service for securities pricing

· An IoT device, as the source of information in the form of a reading (value) from some instrument

· A stored database of information gathered from elsewhere (including aggregated data from IoT devices, or single data values from public sources e.g for commodities pricing)

· A utility that takes information made available by other sources (like those above) and posts a record or more likely a hash of that information to a Distributed Ledger

Some questions relating the last bullet point above would include interoperability questions such as whether this necessarily must be, or may be, posted to the same DLT as the one on which the Smart Contracts are deployed, or even the same kind of DLT. 

Oracles are a key component in addressing interoperability questions across DLT environments, since at least in principle it is possible for the same oracle to be read by Smart Contracts running on different DLTs, or different communities of users running separate Smart Contracts on the same DLT. We would like to hear from responders about whether this kind of interoperability benefit can be derived from every kind of Smart Contract, or if there are specific kinds of thing one might call an ‘oracle’ out of the list above, that can be used in this way. 

2.4 Ecosystem Considerations

2.4.1 Interoperability Considerations

Interoperability is a very fertile ground in bringing DLT solutions into play. 

[working notes

Things that enable interoperability e.g. oracles

Interoperability between:

· Different DLTs – Interoperability of smart contracts among diverse DLT’s.  Will DLT interoperability standards be required?
· See Interoperability RFI

· Different communities running a given Smart Contract type but different groups of business participants e.g. two groups using the same DLT architecture on the same DLT (say, Ethereum) but are running a different Smart Contract – these may also need to interoperate e.g. they are part of a broader supply chain

· Should Smart Contract type standards be defined agnostic to the DLT Type?

Earlier notes
Maybe:

Permissioned v Permissionless are so different that you can talk about interoperability across Permissionless DLTs’ SCs OR across Permissioned DLTs ad their SCs – but This is a Q or the RFI not from one to the other? OR maybe you can but with certain challenges. 

OR 

There is interoperability via some other thing, specifically a oracle. So then they would interface via the oracle. Which is not a DLT.

· Goes into the RFI Question

What about – interface indirectly via postings to the DLT? (is that even possible? – see Interoperability RFI)

· Include thee variables into the architecture that we are asking quesitns about. 

]

2.4.2 Supply Chain Considerations

[new: description to follow]

2.4.3 Platform Considerations

Describe these here; question below on how and why people using specifi cplaforms. 

Also and separately: movement and migration – try to understand what is happening, who is looking at what. 

2.4.4 DLT Ecosystem variations
[Text to be written]

This section describes some of the variations that characterize different DLT architectures and ecosystems. These include: 
· permissioned v permissionless

· proof of work v proof of stake v proof of state

· use of crypto currency

· the need to use a specific crypto currency in a Smart Contract

· Fees, gas etc. to support processing of Smart Contract activities
[Possible question relating to Smart contracts

Architectural considerations: some of the questions may or may not make sense for certain architectures:

· Proof of Work v Proof of Stake

Find out: 

PoW v PoS: Does this have any impact on the nature of use or need for gas fees. 

Broaer question: The ledger is a separate architectural level. To what extent are Smart Contracts features or capabilities influence by the nature of the underlying DLT? 

· Proof of Stake v Proof of Work v Proof of State (IOTA)

· Permissioned v permissionless

· Centralized v decentralized

If there is a decent separation of concerns this should presumably not be a consideration – but is it in reality. 

From this, we can take it to questions about the balance between gas fees and other considerations 

]

2.4.5 Smart Contract Communities

Some (or potentially all?) Smart Contracts do not run on every node that is participating in a given DLT ecosystem, but only on a selected community of nodes, often called a ‘Committee’ or an ‘Assembly’. We would like to know more about whether this is a universal feature and what kinds of variation there may be in how this works. 

Conversely, for those to whom this concept has not been seen, what are the arrangements whereby individual participants in some business process (for example some supply chain, or the use, sale and purchase of some IoT device-originated data) would interact via Smart Contracts. 

For example, is it the case that every entity that needs to interact in some business scenario needs to be running the Smart Contract? What if there are only 2 participants in the economic relationship but the Smart Contract requires to be running on a minimum or 5 or 50 nodes?

There will be more about this in the questions but we would welcome feedback and additional information on these kinds of variation, and on the extent to which these may in turn be informed by other DLT architectural considerations (e.g. public v private, permissioned v permissionless, graph based versus blockchain and so on). 
2.4.6 Crypto Exchanges Considerations

[In this part – describe what an DLT exchange is; how it is similar to a custodian]

[other notes from the calls:

Exchange as a place you go to exchange the currencies; the ccy is held at the exchange
Two kinds of exchanging re crypto. There are several kinds of things going on. 

Currencies not exchange of goods, not tokenization

2.4.7 Currency Related Matters

[Editorial action: bring in more of what we learned in e.g. 6 May notes on currency and exchange considerations

Figure out: the extent to which ay of that has a bearing on Smart Contracts]

Possible bearing on currency: Smart Contracts rely on payments of some sort. 
e.g. IOTA uses mini-Blockchains for Smart contracts  as some currency payment is always needed. 

Question for us:

Is there anything we need to ask about those requirements or is it something we can find out from existing sources? Is it something we should already know. 

e.g. question might be: how you choose what blockchain to run a SC on – what are the considerations e.g. cost versus speed or throughput? 

What do we know about currency and Smart Contracts?

Notes:

US entities: Defined Benefits entities (these put a % of their profit aside to defined causes). Is there a scenario in which a Blockchain based Smart Contract would itself set aside a percentage of gas fees. 

· Add to the list of possible things that gas fees are balanced against. 
]
2.4.8 Token Related Considerations
· UTXO (colored coins)

· Tokenization

· NFTs (non fungible token)
(and business opportunities)

2.5 Questions

In the Questions sub-section (sub-section 2.4) please answer from whichever point(s) of view relate to your understanding of smart contracts, e.g. as a user, a developer of smart contract applications or both. 

Alternatively responders may prefer to provide a more free-form account of their understanding of Smart Contracts, as part of their response, for example as a separate paragraph.

Responders may elect to respond by taking a copy of this document and adding their responses in line, or may prefer to write out the relevant responses as a free-form document. 

Responders may respond to as much or as little of the material in this RFI as they wish. It is also possible to submit multiple responses at different times ahead of the RFI response deadline.
2.5.1 General Questions

For all responders: please answer the questions below. Later sections have questions that may or may not be relevant to your role or usage context. 
Please answer the questions below. Depending on your responses, …

[what we are doing here: find out if they are users, creators, broader architecture providers etc.]
Question; Do you use Smart Contracts?

If so:

Question: What does this Smart Contract do?

Question: Do you create Smart Contracts

(i.e. are you a party to the SC or a creator of SCs)

Question: Do you define the architecture that allows for the creation of SCs within that architecture?

2.5.2 Smart Contracts Definitional Questions

For all responders…

Question: What is your definition of a Smart Contract, if you have one?

Sub questions (if you have answered the above):
Question: Do you regard contract formation as being part of the Smart Contract?
[Background: There are two kinds of definitional approach to Smart Contracts
· Based on contractual relations i.e. an exchange of commitments

· Based on being distributed immutable code

Consider the following: 

· There are things that can be contracts that do not use Smart Contracts architecture

· There are things that use distributed immutable code applications that are not contractual

How would you characterize a business application that

· Tracked the movement of goods and currency (crypto or fiat) but was not a distributed application?

· Was a distributed application but had no contractual implications

For example, in standardization of supply chain business scenarios, or things that collect agricultural information like soil, weather, potential disasters, storage issues and so on. 

2.5.3 Cryptographic question

2.5.4 Legal Questions

If your role is an end business user or entrepreneur, please answer the questions below. 

Question: what level and type of testing is necessary to have an unambiguous smart contract that is suitable to be regarded as mutually binding?

Question: For smart contracts, are these run under a license? 

· What kinds of licenses are in use (e.g. the MIT License)? 

· What liabilities are in play or what liabilities are not present.

Question: License dependency – what license terms are ‘inherited’ from upstream e.g. the DLT itself, the SC platform or language etc., if there is one. These terms may include disclaimers of warranty liability, other terms. How does this affect liability on the individual Smart Contract that someone is writing?
2.5.5 Contractual v non-Contractual questions

If your role is an end business user or entrepreneur, please answer the questions below. 

[summary
· Whether a Smart Contract ‘is’ a Contract

· Whether it is possible in some jurisdictions for a Smart Contract to be a Contract

· Whether Smart Contracts as distributed applications may be used for something other than contract

]

Question: Do you regard a Smart Contract as a Contract? 

Question: How binding would you regard a Smart Contract as being

Question: How is dispute resolution handled?

2.5.6 Smart Contracts Usage Questions

If you are a user of smart contract based solutions, please answer the questions below. 
Questions: What are the business scenarios in which you use or intend to use Smart Contracts. 

[Questions on ways in which Smart Contracts might be used.]
[Question on what can or can’t be done (as usage) with one or another Smart Contract types, and / or underlying platform (e.g. some things might not be able to be done using Permissionless DLTS, others using Permissioned. Likewise centralized v decentralized etc. ]
If you are a user of a Blockchain or DLT:

Is a Smart Contract a kind of blockchain usage. 

Are there other kinds of DLT usage that are not coved by Smart Contracts? 

Considering other ways to use DLT (e.g. monitoring environment variables, smart cities, automotive etc.) applications

Question: Are you using Smart contracts in that kind of application? 

Question: Can this application be done other than via a Smart Contract? 

2.5.7 Payment / Fees Related Questions

These questions relate to the need for payment of fees (‘gas’ payments’ to participate in Smart Contract usage. 
· Developers of Smart Contract: Have they written smart contracts and expecting some remuneration and in what currency.

· Developers: How do you set your gas rate? What are the factors you take into account that are balanced against this.

· User of a Smart Contract: do they need to pay something to post a transaction (we think the answer is Yes). This is the Gas money.

· User: What are the factors you take into account when looking at gas fees and other considerations in selecting a blockchain on which to run a Smart Contract or a set of SCs

Possible factors may include: 

· Speed

· Throughout

· Congestion control

· Pro bono payments of a percentage of fees e.g. to offset carbon usage

Please add any further factors you are aware of. 
2.5.8 User Experience and Satisfaction Questions

Questions for 

· End users of Smart Contracts. 

· Potential end users 

Question: as a user of existing smart contracts:
Question: as potential developer of a Smart Contract based solution:

2.5.9 Synchronization and Orchestration questions

Questions for end users and for smart contract based solutions developers: 
Question: how are companies (as end users) approaching solving the synchronization issues of multiple contracts. 

For example, for complex sets of business activities, assume these would not be one big Smart Contact to solve them all. 

See also modularity questions. 

Question (for providers): 

[Question to draw out things like the layered architecture in IOTA – DLT v Streams v Smart Contracts etc.) and how these provide different possibilities for the end users]
2.5.10 Interoperability Questions

If you are an end user of a Smart Contract based solution, or a developer of such solutions. 

Question: What issues do you see in relation to interoperability among smart contracts. 

For example, do you have a contractual scenario (such as product ordering and delivery satisfaction) that raises interoperability issues? 

Use of DD250 (US Government form) and comparable things in your jurisdiction.

Similarly (in Aerospace) the Aircraft Release form – electronic version, including FAA-stipulated terms and conditions on exchanging ownership of the aircraft. 

Question: do you see a use of smart contracts to verify that a transfer (conditions) has been met ([ref: SAE G31]. Question: 

[See documentation from AIA – add it here or reference it]

[Add to References:

AIA 

SAE International – G31 Committee] 

Explanation and notes:

Example in Aerospace: Form DD250 (US Government-defined form that confirms a product has been delivered):  – how to ensure satisfaction of terms for a contract between US Gov and a 3rd party. Challenge is interoperability between various DLT solutions that have been deployed. Including timing issues. https://www.ledgerinsights.com/authenticiti-capgemini-aia-blockchain-aircart-parts-defense/
Rather than forcing everyone onto a specific solution (e.g. that the US Gov is using) whether people can use others. And that these are compatible? This speaks to interoperability. 

e.g. Ts and Cs on shipping, remuneration and other things. Relationship between supply contractual fulfilment and financial remuneration.
[Note: want to know when some audiences don’t know something. Ask for Answer / Don’t know and solicit textual response for why they don’t know a thing ‘If you do / do not have this please explain what it is you do’ – encourage explanations]

· [Apply this to as many other questions as it can be sensibly applied to]

2.5.11 Supply Chain Questions
[to be added; also material in Background on this]
2.5.12 Testability / Validation and Verification

If you are a developer of Smart Contract or if you are a DLT ecosystem provider, foundation etc.: 
Question: With reference to the various features described in 2.2.1, what tests are carried out?

· What kinds of test

· What point in the development process 

· Etc.

i.e. we want to hear about:

· Unit tests

· System integration tests

· User acceptance tests

· Beta test / end user

2.5.13 Compliance Questions

If you are and end user of Smart Contract based solutions, please answer the questions below. 
e.g. Audits

[some of these might be questions for DLT ecosystems / foundations etc. ; what about decentralized DLTs]

Question: Is there a governance body for a given DLT
What kinds of audit are carried out? For example:

· Security audit
· Software quality audit

2.5.14 Command Line Interface questions

If you are a developer of smart contract based solutions: 
Are there CLI solutions or challenges, relating to CLI versus procedural calls versus embedded commands. 
Is there merit in a standardized API or other interface (and / or CLI) that would relate to Smart Contracts. If there is, what would you see as the benefits users would get from that.
2.5.15 Architectural questions

If you are a DLT or Smart Contract provider, designer or platform: 

Modularity: 

Question: What is the modular breakdown if any of your SC architecture? Can these be broken down to disintermediate responsibility for different activities to different participants in the overall business activity (see also orchestration questions). 

Question; Are you aware of specific architectures that would enable interoperability?

For example oracles:

· Are you aware of implementations in which oracles are actually used to communicate across separate DLT platforms to enable smart contracts

· Are you aware of intended design architectures that would make use of that capability

Potential examples: Polkadot / Cosmos

Examples (not only oracle based)

https://polkadot.network/
Cosmos (the Cosmos Network)

These have different ways of trying to address that. May include a 3rd chain in the middle. 

For example BlockNet – see Interoperability RFI. 

We may be able to find a bunch of things in the Interoperability RFI responses that would apply to Smart Contracts interoperability. 

[Add to Architecture Overview section in the RFI]
In terms of:

· Transferring information in Smart Contracts

· Transferring assets (cryptocurrency)

If a SC is deployed in one chain, and there is another SC in another chain can I start coding something that talks to them both? 

[Arbitrage across blockchains in terms of different gas charges. Overview section]
2.5.16 Standardization Questions
These Questions are primarily for 
· Business groups, consortia and associations. 
· DLT ecosystems / platforms

· Start-ups

· Smart Contracts developers

Explanation: The target here is possible standardization of common industry terms, e.g. for sales contracts or other standard operating procedure. 

Question: Do you see potential benefits in standardization of specific Smart Contract content, to support specific operations and workflows?

· If so, what kind of content e.g. data, concept, data subject, personal information, process workflow, application logic, technical architectures, other

Question: Do you see any legal or personal scenarios that are not specifically contract related, for which the Smart Contract idea can benefit (e.g. as establishing Last Will and Testament). For these, do you see benefits in standardizing Smart Contracts material for these. Would that standardization include simply the concepts / data elements, or also process workflow, actions, logic etc.
Explanation: This is to include legal issues, such as establishing Last Will and Testament. Are there similar scenarios in your business area. Any business legal and personal scenarios – let us know if you see an interested in people having a standard Smart Contract in that area. Bearing in mind that the Smart Contracts design paradigm is not limited to contracts as such.

This set of questions also applies other non-legal scenarios of a similar nature e.g. insurance related. Also things like jurisdictional limitations to system or software use and the like. 
May also include scenarios like healthcare / Covid, associated privacy issues. And privacy and data confidentiality issues in general (e.g. GDPR). 

Question: Would standardization of aspects of Smart Contracts specific to e.g. privacy, confidentiality, security, benefit from some kind of standardization. For these, what sort of elements of these Smart Contracts would you want to see standardized (data, concept / subject, personal information, process workflow, application logic, technical architectures, other)

In general:

· Use of Smart Contracts 
· Responders: those doing, wanting, those who see the potential for an application etc.
· Any benefit to standardizing content for Smart Contracts

· If so, what kind of content e.g. data, concept, data subject, personal information, process workflow, application logic, technical architectures, other
2.5.17 DLT Features Questions

Responses sought from:

· DLT ecosystem providers

· Smart Contract developers

· Potential end users
Question: What other features of some kinds of DLT are of interest or being used, as an alternative to the use of Smart Contracts. 
For example:

· Message streams

· Permanent DLT nodes (longer term storage of the Ledger content)

For DLT ecosystem participants: 

Question: What facilities do you make available that can address some of the uses people might otherwise use Smart Contracts for (e.g. messaging streams, oracles, long-term storage nodes). 

Question: What other facilities and services of a DLT ecosystem do you need to have in place, to use Smart Contracts in the way you are hoping to use them.

For example oracles, long term storage nodes (data storage as a service), messaging streams, wallets, 

Example application areas to which these questions might apply would include social documentation such as marriage contracts.

Question: What other niche uses of smart contracts you can think of that may prove beneficial (and for which future standardization might be a benefit). For example car rentals and other well-established interactions. 
2.5.18 Currency Questions

Potential responders: 

· Developers of potential Smart Contract based applications

Question: Is it the case that all Smart Contracts must rely on the use of a crypto currency? 

· If so why?

Q: If a given SC uses currency, are there X relating to:
· UTXO (colored coins)

· Tokenization

· NFTs

Where X = issues, opportunities, limitations in usage 
What about where there is no exchange of $$

Also what we do in Swaps (single currency) where we promise to exchange cashflows without exchanging the principal amount. We do this to manage risk profiles. Does not start with valuation it is fundamentally risk reduction. Neither side is buying something.

More about how we classify contracts:

[ There dependent and non-dependent contract types.  Sequential contract generally has dependencies where as an asynchronous non-dependent contractual relationships]
We are looking at non linear or asynchronous types of contract. 

Normal business is linear sequential (e.g. house purchase and sale)

Broadening the range of kinds of contracts opens up new value opportunities

Back the ‘definitional’ question Smart Contract v Contract

Categorization of Contracts

· Roberts examples above

· Bilateral (TC) v Transferable (Secondary Market)

· Others

Questions on:

· Present a set of categories of contract, and ask

· Can you do this in a Smart Contract 

· In your SC (for responders who make SCs)

· Do you want to -- “ --

Brainstorm suitable categories of contract

Q on what things you can do  that are nothing like Contracts.

· Smart Agreement

2.5.19 Jurisdictional questions

If you are a :
· Developer of Smart Contract solutions

· End user

· Consultant etc.
2.5.20 Exchanges Questions

Questions for: 

· Developers of Smart Contract solutions

· End users
[need to ask how these fit in, for a given Smart Contract architecture]

There could be 2 sets of questions, relating to

· DLT / Crytpocurrency Exchanges

· Conventional exchanges and markets

Also some aspect of tokenization – does this relate to exchanges
· Will Smart Contracts be making markets in the future?

Separately: Exchange as a kind of sophisticated smart contract

Currently bottom up – manage ‘my’ Blockchain; want to be able to manage multiple DLTs with one spart contract
2.5.21 Parking Lot – unallocated questions

3   Instructions for Responding to this RFI

3.1 Who May Respond

Responses from anyone in industry, government or academia with practical knowledge of <the subject matter> are welcome.

When and if OMG issues a subsequent Request for Proposals (RFP) in this area, OMG members at the appropriate membership level will be eligible to respond with detailed specifications. OMG is an open membership organization. Any company, university or organization is welcome to join and participate. For information, consult https://www.omg.org/membership.

Potential responders include:

· DLTs and DLT participants
· ‘smart contract platforms’
· DLT ecosystem potential Smart Contract developers

· Suppliers
· IBM (for Hyperledger)

· Consumers

· End users (individual)

· Actual Smart Contract projects in place

· Smart Contracts under development

· Developers working on future ideas

· Business domain end users
· Aerospace

· Retail

· Automotive

· IoT 

· Smart Cities etc. 

· Industry groups and associations

· End product developer
· Consultants

· Business development: People considering new Business opportunities

· LegalTech experts

· Influencers

[look at DIDO Communities of Interest and use these to frame this list]

Additional explanatory notes on these:

DLTs and DLT participants
Characterize the platforms as targets for RFI

•
Permissioned v Permissionless

We want to target the ability to interoperation. What does it mean across the overall DLT space to be a smart contract?
End Users

Rationale: Shows vendors where this is a potential market for interoperability.

e.g. to establish the potential or otherwise of an RFP relating to Smart Contracts.

For example, some Smart Contract arrangements (e.g. IOTA) are actively looking at interoperability with other platforms (Ethereum)

This leads to questions on interoperability and e.g. specific audience concerns like supply chain delivery and satisfaction (see e.g. Aerospace). 
This also leads to questions about the potential use cases for Smart Contracts e.g. for supply chain as above. 

End user questions will include considerations relating to Smart Contract architecture, modularity, orchestration, interoperability across SC modules, types, platforms / DLTs etc. 

End product developer

· A customer of the DLT platforms and ecosystem

· A supplier of a solution to an end user

[Add a table here]
If you are [X] then please respond to the questions in [Y]

3.2 How to Respond

One electronic copy in machine-readable format should be sent to rfi‑responses@omg.org. Acceptable formats are ODF (ISO/IEC 26300), PDF (ISO 32000), ISO Latin-1 (ISO/IEC 8859-1) or MS Word .doc files. Please consult OMG before submitting documents in other machine-readable formats. One confirming paper copy of all documents should also be sent to the OMG postal address below on the front cover of this document.

Please clearly mark your response with the name and OMG document number of the RFI to which you are responding.

Responses to this RFI must be received at OMG no later than 5:00 PM US Eastern Time (typically 22:00 GMT) <due date, with month spelled out e.g. January>.

Other communication regarding this RFI should be sent to the contacts listed in paragraph 3.8.

3.3 RFI Response Contact

Companies responding to this RFI shall designate a single contact within that company for receipt of all subsequent information regarding this RFI and the forthcoming series of RFPs. The name of this contact will be made available to all OMG members.

3.4 Format of RFI Responses

The following outline is offered to assist in the development of your response. You should include:

· A cover letter – the cover letter should include a brief summary of your response, such as indicating to which areas you are responding and must also indicate if supporting documentation is included in your response.

· The response itself, covering any or all of the areas of information requested by this RFI.

· If required, a glossary that maps terminology used in your response to OMG standard terminology. (For example, see OMG specifications [CORBA, MOF, UML, XMI] and a description of OMG's Model Driven Architecture [MDA] for OMG's standard terminology.)

Although the OMG does not limit the size of responses, you are asked to consider that the OMG will rely upon volunteer resources with limited time availability to review these responses. In order to assure that your response receives the attention it deserves, you are asked to consider limiting the size of your response (not counting any supporting documentation) to approximately 25 pages. If you consider supporting documentation to be necessary, please indicate which portions of the supporting documentation are relevant to this RFI.

3.5 Distribution of RFI Responses

Copies of all documentation submitted in response to this RFI will be available to all OMG members for review purposes.

3.6 Copyrighted Material

According to OMG Policies and Procedures, proprietary and confidential material shall not be included in any response to the OMG. Any material received is treated as a public document. If copyrighted material is sent in response to this RFI then a statement waiving that copyright for use by the OMG is required and a limited waiver of copyright that allows OMG members to make up to twenty-five (25) copies for review purposes is required. Consult Appendix B for a template for this copyright waiver.

3.7 Reimbursement

The OMG will not reimburse submitters for any costs in conjunction with their responses to this RFI.

3.8 Questions Regarding this RFI

Any technical questions regarding this RFI should be sent to:

< Note to RFI Editors: Designate a contact from your subgroup.>

Questions regarding the response process should be forwarded to the address on the cover of this document.

4   Response Review Process and Schedule

4.1 Review Process

OMG RFIs are issued with the intent to survey industry to obtain information that provides guidance, which will be used in the preparation of RFPs. The OMG membership, specifically the <issuing subgroup>, will review responses to this RFI. Based on those responses, the <issuing subgroup> will augment its roadmap and prepare one or more RFPs. 

4.2 Clarification

To fully comprehend the information contained within a response to this RFI, the reviewing group may seek further clarification on that response. This clarification may be requested in the form of brief verbal communication by telephone; written communication; electronic communication; or a presentation of the response to a meeting of the <issuing subgroup>. 

4.3 RFI Response Presentations and Demonstrations

RFI Respondents may be invited to present their response to the <issuing subgroup>. The purpose of this presentation would be to seek clarification of information contained within the response (as noted above); to further explore issues raised; or to further meet the goals of the RFI.

In addition, a technology demonstration to the <issuing subgroup> may prove useful to support the RFI response. If desired, please coordinate with the Contact cited in paragraph 3.8.

<Note to Subgroup Chairs:>

<Contact OMG support personnel at demonstrations@omg.org in order that preparations can be made.>

4.4 Schedule

The schedule for responding to this RFI is as follows. Please note that early responses are encouraged.

	RFI issued
	<date with month spelled out>

	RFI responses due
	<date with month spelled out – must be at least four (4) weeks before the first OMG meeting where those responses will be considered>

	Review of RFI responses
	<date with month spelled out>


Appendix A:  References and Glossary Specific to this RFI

A.1 References Specific to this RFI

<Note to RFI Editors: Insert any references specific to this RFI in alphabetical order. The five listed below are offered as examples.

A technical note: If you need to edit the appendices in the LibreOffice version of the template, note that the headings use the standard "Heading 1", "Heading 2" etc paragraph styles, but then have the "Appendix numbering" List style applied to them. If you need to change the appendices, be sure to preserve this structure to make the appendix numbering work.>

[CORBA] Common Object Request Broker Architecture (CORBA), https://www.omg.org/spec/CORBA
[MDA] MDA Guide, Version 1.0.1, https://doc.omg.org/omg/2003-06-01
[MOF] Meta-Object Facility (MOF), https://www.omg.org/spec/MOF
[UML] Unified Modeling Language (UML), https://www.omg.org/spec/UML
[XMI] XML Metadata Interchange (XMI), https://www.omg.org/spec/XMI
A.2 Glossary Specific to this RFI

< Note to RFI Editors: Insert any glossary items specific to this RFI in alphabetical order.>

4.4.1 Terms and Definitions

Terms so far (table to follow)

Unspent Transaction Output

Colored Coins

Fungible tokens

Stablecoins

Tokenization: 

One: Tokenization is the process of turning a meaningful piece of data, such as an account number, into a random string of characters called a token that has no meaningful value if breached. Tokens serve as reference to the original data, but cannot be used to guess those values.

Two: Tokenization is the process of turning things into digital assets.
4.4.2 Abbreviations

UTXO

Unspent Transaction Output
NFT

Non Fungible Tokens
Appendix B:  Template for Copyright Waiver for RFI Responses

[Date]

Object Management Group, Inc
109 Highland Avenue
Needham, MA 02494
United States of America

Attn: RFI Response Desk

Fax: +1 781-444-0320

This letter constitutes a limited license to use certain materials copyrighted by the undersigned. We understand that the Object Management Group, Inc. (“OMG”) is a not-for-profit consortium that produces and maintains computer industry specifications for interoperable enterprise applications.

We understand that the Copyrighted Material identified below is being submitted to OMG as part of a response to the identified Request for Information (RFI), for use in connection with an OMG process that may result in the adoption of an OMG specification.

	Source of Copyrighted Material:
	

	Copyrighted Material to be submitted to OMG:
	

	Submitter(s):
	

	RFI Title & Doc No.
	


We hereby grant OMG the right to make an unlimited number of copies of the Copyrighted Material as part of the OMG adoption process. 

We hereby grant each OMG member the limited right to make up to twenty-five (25) copies of the Copyrighted Material for review purposes only as part of the OMG adoption process.

Regards,

OMG Request for Information (RFI)
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