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Configure-to-Order File Type; the companion . CIS Configure-to-Order Interface Standard file type;
CfOC-ICC-1220 and CfOC-ICC-1230 physical interface standards; the proposed CTO Product Registry; and
the Center's broader research into the administrative and legal infrastructure required for Configure-to-Order
construction.

The Center is especially grateful to the manufacturers, standards participants, software developers, Senior
Research Fellows, and institutional partners testing how productized construction can move from isolated
company practices toward an interoperable marketplace.

The proposed CTO Product Registry remains a research project. This paper describes its emerging purpose,
architecture, validation functions, governance questions, and path toward an initial reference
implementation.
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Executive Summary

A Configure-to-Order marketplace depends upon a deceptively simple promise:

Months after a building is configured, when products from independent manufacturers
arrive at a jobsite, there should be meaningful assurance that those products will fit
together and work as their digital representations predicted... without another round of
coordination, professional intervention, refabrication, returns, or change orders.

Today's Engineer-to-Order construction industry establishes that confidence through professional
attention. Architects, engineers, contractors, manufacturers, code officials, and specialty trades repeatedly
examine project-specific conditions. Manufacturers maintain engineers and drafters who adapt products to
individual projects. Teams exchange shop drawings, submittals, RFIs, specifications, details, coordination
models, and revised drawings. Much of the expertise required to make one product meet another resides in
experienced people and must be applied again on the next project.

Configure-to-Order construction moves that experience upstream. Manufacturers define repeatable
products. Interface standards describe repeatable connections. . CTO files describe products in
machine-readable form. . CIS files describe the interfaces through which those products connect. CTO
configurators allow customers to compose valid building configurations from those definitions.

A distributed marketplace then requires an additional layer:

Who verifies that the digital records are authentic, current, internally coherent, and
safe for independent software to rely upon?

The proposed CTO Product Registry answers that question. A CTO Product Registry would provide
persistent identities for manufacturers, products, product versions, catalogs, and interface standards. It
would receive manufacturer-submitted . CTO and . CIS records, perform defined digital-validation checks,
preserve version histories, verify dependencies, record external certifications and listings, manage
publication permissions, and communicate product status to conforming configurators.

Critically, Registry validation has a defined boundary. The Registry can establish that the actual digital
product boundaries have been independently confirmed to fit according to the submitted product
definitions and applicable CIS rules. It can digitally test interface geometry, orientation, interference,
required clearance zones, and access to those zones.

The Registry does not independently prove that the manufactured physical object matches the submitted
digital record. The manufacturer remains responsible for that correspondence and for its engineering



claims. The manufacturer also remains responsible for product testing, code compliance, UL listings, fire
certifications, professional engineering, and other approvals required to sell or deploy the physical product.

The Registry therefore creates a set of distinct assurance dimensions rather than one universal
certification. A registered product might separately carry assurances for:

e schema conformance; e external certification references;
e manufacturer identity and provenance; e current catalog status; and

e reference integrity; e current commercial information.
e digital interface validation;

This infrastructure benefits manufacturers first. Offsite manufacturers today often operate
factory-adjacent Engineer-to-Order job shops. Engineers and drafters repeatedly adapt a product line to
individual projects, creating a direct dependency between scarce professional labor and factory throughput.
A missing engineer in April can become a production problem in June.

Persistent product definitions and reusable digital validation allow more of that hard-earned expertise to
become embedded in products rather than reapplied through services.

The Registry also creates an economic opportunity for firms' informal federation. A vertically integrated
manufacturer can retain proprietary interfaces, proprietary products, and proprietary configurators. By
registering the CIS definitions and CTO records that it wants others to rely upon, that manufacturer can
allow independent configurators to offer its products without revealing more proprietary information than
the interoperable transaction requires.

The Center for Offsite Construction therefore proposes development of a reference CTO Product Registry,
beginning with:

a Registry Specification;

manufacturer identity and onboarding procedures;

CTO/CIS digital-validation methods;

a persistent registry database; and

several manually processed pilot registrations that inform later automation and API development.

arowbd=

The initial Registry should be operated as a nonprofit, equal-access public-interest resource. Registration,
original validation, periodic revalidation, training, and substantial record changes can provide sustainable
operating revenue. Basic lookup and resolution should initially remain open and low-friction so that
manufacturers and software companies are encouraged to build business processes around routine use of
the Registry.

The goal is broader than software infrastructure; it is marketplace organization. The United States faces
an acute housing shortage and affordability crisis. Industrialized production can increase speed, value, and



productive capacity, but scaling that system through a few vertically integrated firms risks restricting market
access and competition.

A shared Registry supports another path: many independent manufacturers participating in a trusted
product federation.



1. The Problem: Trust Must Survive the Conversion Between Digital Configuration &
Physical Installation

A building can be configured digitally months before its products arrive on site. During that interval,
important things can change.

A manufacturer may revise a product.

A catalog entry may be superseded.

An interface standard may receive a new version.

A product may be discontinued. Lead times may change.

A third-party listing may expire.

A manufacturer may discover an error in a product definition.

A configurator may still contain a locally cached file created several months earlier.

The ultimate question occurs at installation: Can the parties trust that the products represented together in
the configurator will arrive, connect, and perform as expected?

In a mature CTO marketplace, the answer cannot depend upon calling the manufacturer's engineer every
time two products meet (but today, that professional intervention is routine).

Today, an offsite manufacturer is mired in ETO workflows. They may receive architectural drawings and
assign engineers or drafters to interpret the project. Those professionals translate a standard product into
project-specific shop drawings. Architects and engineers review the resulting submission. Questions
produce RFls. Product changes generate revised drawings. Contractors coordinate interfaces between
suppliers. Field conditions create another round of interpretation.

Even the most prepared (current) manufacturer may have the most technically advanced factory, while
retaining a project-specific engineering office immediately beside it. Thus, offsite production remains
dependent upon ETO knowledge work. This arrangement produces several forms of fragility:

scarce engineering labor constrains throughput;

similar details are resolved repeatedly;

product knowledge remains embedded in particular staff members;

manufacturers struggle to expose products through third-party software;

interface assumptions become scattered among drawings and emails;

old product files can remain in circulation;

software developers must independently determine which manufacturer data to trust; and
customers cannot easily distinguish a current manufacturer record from an obsolete or altered

copy.

The resulting marketplace cannot scale through catalogs alone. It also needs persistent digital trust.



2. The ETO Administrative Stack & the CTO Trust Alternative

Engineer-to-Order construction has developed an extensive administrative system for converting uncertainty
into confidence.

Professional licensure establishes authority. Construction documents establish project intent. Shop
drawings describe manufacturer-specific implementation. Submittals travel through formal review chains.
Specifications establish requirements. RFls resolve ambiguity. Engineers evaluate interfaces. Contractors
coordinate scopes. Inspectors verify selected conditions. Manufacturers employ technical-sales and
engineering staffs to translate between their production capabilities and each project's particular demands.

Together, these practices support bespoke construction. They also reveal how much professional
experience is consumed repeatedly.

ETO (trade-based) knowledge is difficult even to categorize because it is accumulated through years of
professional practice. Product industries solve this problem differently. Experience is progressively
distilled into the products’ design and installation manual.

A consumer purchasing a computer peripheral does not normally hire an electrical engineer to determine
whether the USB connector should be redesigned for that purchase. The interface has been standardized.
The products have been designed around it. Manufacturers perform testing upstream. Catalog information
describes compatibility. Persistent product identities allow the customer to purchase bounded goods rather
than commission professional services to coordinate each connection.

CTO construction applies the same general logic to increasingly large building products. The progression is:
experience — product definition — interface rule — repeatable validation — customer choice
The administrative consequences are substantial:

e A product arrives with an installation manual rather than requiring a new shop drawing to explain its
basic connection method.
A customer selects from a catalog rather than commissioning a bespoke technical proposal.
A manufacturer can maintain a product record rather than recreate its basic geometry and interface
conditions for every project.

e A configurator can reject an invalid relationship before a customer orders it.

The Registry provides the reusable validation layer that makes those practices dependable across
organizational boundaries. In this model, professional expertise remains essential. Its highest-value
contributions move increasingly toward:

e product development; e unresolved ETO scope;



e interface development; e jurisdictional review; and
e certification; e continuous improvement.
e unusual project conditions;

The routine revalidation of known product relationships can increasingly become part of the product
infrastructure.



3. The CTO Product Registry

The proposed CTO Product Registry is a persistent digital service for product identity, provenance,
validation, versioning, discovery, and status. Its fundamental registered object should be understood as a
CTO Product Record, rather than merely an uploaded file. A CTO Product Record can provide a durable
identity linking:

e the manufacturer; e publication permissions;

e the product family; e validation results;

e theindividual product; e selected third-party attestations;
e jtscurrent .CTO definition; e catalog status; and

e historical .CTO versions; e selected commercial information.
e applicable .CIS interfaces;

The record persists even when the underlying product changes.

3.1 Persistent identity
At minimum, the Registry should assign stable identities to:

e manufacturers; e individual .CTO versions; and

e product families; e .CIS definitions and versions.
e individual products;

Those identities should remain resolvable independently from the manufacturer's current website or local
file location. A project that purchased Product v2.1 should remain capable of resolving the exact digital
product definition and interface version associated with that transaction years later. Persistence is
therefore a core Registry function.

3.2 Nothing simply disappears

A registered product should ordinarily be withdrawn, deprecated, superseded, or discontinued, rather than
deleted. Historical records remain available. A discontinued product may disappear from ordinary catalog
searches while remaining discoverable through explicit historical queries. This allows:

existing building owners to identify installed products;

warranty claims to reference exact versions;

old projects to preserve transaction records;

manufacturers to maintain product lineage; and

configurators to understand whether a saved configuration contains a product that is no longer
available.

Deletion may eventually require its own exceptional protocol, but it should not be the default lifecycle
behavior.



3.3 Manufacturer onboarding

Registry trust begins with manufacturer identity. An initial onboarding process should reasonably include:

1. verification of business registration;

2. training of responsible business personnel in Registry requirements; and

3. confirmation of business identity and control of the associated company domain or other
authoritative digital identity.

Once admitted, the manufacturer controls its own product publication. That authority can include:

commercial information;
configurator permissions;
declared certifications; and
manufacturer attestations.

product submissions;
New versions;
catalog status;
product withdrawal;

The Registry verifies defined aspects of those records while preserving clear attribution to the manufacturer
that supplied them.

3.4 Product permissions

Not every registered product needs the same distribution policy. An initial Registry could support at least
three states:

Public The product is discoverable and available for use by conforming configurators.
Approved The product can be consumed only by configurators or organizations approved by the
manufacturer.

e Private The product is registered and validated for internal use but is unavailable to outside
configurators.

This makes participation useful even for vertically integrated manufacturers. A firm can register its
proprietary CIS definitions and products, receive independent digital validation, maintain version history, and

use the Registry within its own software environment.

Later, the same firm can selectively open a product or interface to third-party configurators. The
manufacturer retains control over how much product information its . CTO record exposes.

10



4. Registration Delivering Independent Dimensions of Digital Assurance
The Registry should avoid one undifferentiated claim... that a product is simply “certified” or “valid.” IT
should offer different forms of assurance, answering different questions. The goal would be to see a

product carry a set of independent validation dimensions or badges.

4.1 Schema Conformance

Question: Does this digital record conform to the applicable .CTO or . CIS specification?

The Registry checks required fields, structure, data types, identifiers, syntax, and other machine-readable
requirements.

A successful result means that conforming software should be able to interpret the record according to the
referenced specification version.

4.2 Identity & Provenance

Question: Did this record originate with the manufacturer that claims responsibility for it?

The Registry associates the product with an authenticated manufacturer account and records:

e publisher; e superseding versions;
e submission date; e responsible organization; and
e version; e relevant history.

This allows configurators and customers to distinguish an authoritative manufacturer record from a copied,
altered, or unofficial file.

4.3 Reference Integrity

Question: Do the dependencies declared by this product resolve?

A CTO product may reference one or more CIS definitions, related products, certification records, or other
external resources.

The Registry verifies that the declared references exist and identifies the exact versions upon which the
product depends.

11



For external configurators, any CIS definition that the software is expected to rely upon must be resolvable
through the Registry.

4.4 Digital Interface Validation
Question: Given the submitted digital product definitions, do the declared product boundaries and

interfaces fit as claimed?

This is one of the Registry's most important functions. For products claiming interoperability, the Registry
should digitally compose the relevant product records according to their declared CIS and perform the
machine-testable checks required by that interface.

These checks may include:

e interface type; e connection geometry;

e interface role; e product-to-product interference;

e interface position; e required clearance zones;

e datum; e access to those clearance zones; and

e allowable orientation; e other machine-readable CIS requirements.
e alignment;

For example, an interface might geometrically align while one product blocks the service clearance required
by the other. That relationship should fail Digital Interface Validation.

Likewise, access to the clearance zone matters. A connection that mathematically fits while becoming
unreachable after installation does not satisfy the intended interface condition.

Where Manufacturer A claims that Product A interoperates with Product B, the Registry should test that
specific registered relationship using the applicable digital definitions.

The resulting assurance can state: The actual digital product boundaries have been independently
confirmed to fit according to the applicable registered interface rules.

This remains a digital assurance. The Registry has not independently measured the manufactured physical

objects. The manufacturer remains responsible for ensuring that production conforms to the registered
product definition.

12



4.5 External Attestations
Question: Do the external certifications or listings referenced by the manufacturer point to genuine

records?

A manufacturer may declare that a product has a UL listing, fire certification, evaluation report, or other
third-party credential. The Registry can preserve:

e issuing authority; e link or resolver;
e credential identifier; e date checked; and
e referenced product; e current status where available.

The Registry can verify that the referenced UL record exists. UL remains the authority that determined
whether the product satisfied UL's requirements.

The same principle applies to code reports, laboratory certifications, professional seals, and other
third-party approvals.

Tin these cases, the Registry records and resolves the credential, for display to the industry. It does not
replace the independent authority that issued it.

4.6 Commercial Freshness

Question: How recently has the manufacturer affirmed that commercial information remains current?

Some product information changes much faster than geometry or interfaces. Examples include:

e MSRP; e warranty terms;
e |eadtime; e catalog status; and
e production availability; e shipment expectations.

The Registry should therefore timestamp commercial attestations. A record might state: Commercial
information last affirmed by manufacturer: August 12, 2026.

Manufacturers should periodically reaffirm required information. If that period expires, the Registry can first

remove the Current Commercial Information status and place the product into a defined probationary
condition. Continued failure to update the record could eventually make the product unavailable for new
configurations or orders. The historical record remains.

13



5. Versioning, Compatibility, & Change Over Time

A persistent Registry becomes especially valuable when products and standards evolve.

Assume:
e Bath Pod v2.1 was validated against CIS v1.0;
e Bath Pod v2.2 is later released:;
e CISv1.1is published;
e CISv1.1 changes the interface in a way that is not backward compatible.

The Registry should preserve every historical object and relationship. It can represent:

Bath Pod v2.1 — CIS v1.0 Valid historical relationship.
Bath Pod v2.2 — CIS v1.1 Current validated relationship.
Bath Pod v2.1 — CIS v1.1 Not validated or incompatible.

A project that purchased the older product can still resolve exactly what governed that transaction. Where a
revised CIS remains backward compatible, appropriately defined earlier product versions may retain their
existing relationship. This creates the beginnings of a durable product history suitable for later use by:

® owners; e configurators;

e manufacturers; e attorneys;

e insurers; e inspectors; and

e warranty administrators; e future renovation teams.

5.1 Revocation after configuration

Version and status changes also affect active transactions. A product may be valid when a customer
creates a Building Configuration and subsequently be withdrawn before the customer orders it. A
Registry-connected configurator should receive that change. At minimum:

the configurator host receives an alert;

the end user receives an alert;

affected products become visibly flagged in saved configurations; and
ordering is disabled until the issue is resolved.

A replacement product, revised configuration, manufacturer review, or reinstatement might resolve the
condition. The consequences become more complicated after an order has been placed.

At that point, questions about which product version governs, what representations formed part of the

bargain, what the seller must supply, and what happens after a material change move into the legal
infrastructure explored by CfOC's From Handshake to Hardware research.

14
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6. The Registry as Infrastructure for a Distributed Marketplace

The CTO marketplace need not require every manufacturer to surrender control of its products to one
software company.

A distributed architecture allows several parties to remain separate:

manufacturers define products;

standards organizations and manufacturers define interfaces;

the Registry validates digital records;

configurator providers create software experiences;

independent certification bodies provide listings and attestations; and
customers compose and purchase solutions.

The Registry allows these independent actors to rely upon a shared namespace and shared validation
language.

6.1 The configurator conversation

A conforming configurator might ask the Registry:
Give me the current usable version of Product X that | am authorized to consume, together
with its CTO record, CIS dependencies, validation status, available manufacturer production

information, and current MSRP.

The precise APl implementation should remain flexible during early development.

The underlying behavioral requirement is more important: configurators need defined moments when they

check current Registry status.
Those checkpoints should include at least:

when a catalog is loaded;
when a configuration is saved;
when a quote is generated; and
when an order is submitted.

Additional checks can occur more frequently.

This gives the digital building configuration a continuing relationship to the underlying product marketplace

rather than freezing assumptions at the moment a file was initially downloaded.

15



6.2 Open and proprietary interfaces can coexist

The Registry should support both industry interfaces and manufacturer-defined interfaces.

An open CIS representing CfOC-ICC-1220 might ultimately be published by the consensus committee
responsible for the standard and thereafter maintained by its institutional host.

A manufacturer may separately publish a proprietary CIS describing how products within its own platform
connect.

For example, one manufacturer's bath pod may require:
e anindustry-facing CIS for the bath-pod-to-building utility interface; and
e aproprietary CIS for connections among that manufacturer's kitchen, bathroom, and utility-room

pods.

The manufacturer can preserve proprietary product architecture while publishing enough machine-readable
information for the Registry to validate the relationships that outside software is expected to trust.

That creates an important bargain:
A manufacturer does not need to open its entire product architecture to participate in the

marketplace. It must make the externally relied-upon boundaries sufficiently legible for those
relationships to be independently validated.

16



7. Governance and a Sustainable Public-Interest Registry
CfOC proposes initially developing and hosting a reference CTO Product Registry.

Long-term governance should remain an explicit research question. The early Registry should nevertheless
be designed around several principles.

7.1 Neutrality

The Registry should serve competing manufacturers, configurators, and product systems under
published rules. Its operator should have no economic incentive to favor one participating firm over
another.

7.2 Equal access

Similarly situated manufacturers should receive equivalent access to registration, validation,
appeals, and distribution services. Similarly situated configurators should receive equivalent access
to public Registry information and resolver functions.

7.3 Transparent rules

Validation requirements, version policies, fees, revalidation intervals, revocation procedures, and
appeals should be publicly documented.

7.4 Conflict-of-interest controls

The Registry operator should disclose relevant conflicts and maintain policies separating validation
decisions from sponsorship, fundraising, commercial partnerships, or other financial relationships.

7.5 Due process

Manufacturers should have a defined process for correcting records, challenging failed validations,
responding to proposed deprecations, and appealing administrative decisions.

7.6 One namespace first

A single authoritative namespace and resolver offers the simplest path for early adoption.
Manufacturers and software providers need to know where an authoritative record can be found.

The Registry’s organization can remain open to future federation among multiple compatible registries once

operating experience demonstrates the need. For launch of the registry, initial simplicity has significant
value.
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8. Operating Model and Financial Sustainability

A durable Registry requires administration. Manufacturers need onboarding. Staff require training.
Submissions need review. Validation software needs maintenance. Standards evolve. Products change.
External certifications need rechecking. Commercial information becomes stale. Appeals and corrections
require human attention.

The Registry therefore needs an operating model capable of paying for these activities. Under the CfOC's
initial hypothesis, the Registry would begin as a nonprofit, equal-access industry service. Potential revenue
can include:

Manufacturer onboarding and training fees

These support:

business identity verification;
responsible-person onboarding;
training; and

account administration.

Initial product and CIS registration fees

These support:

record creation;
first-round validation;
digital interface testing;
human review; and
publication.

Periodic revalidation fees

These support recurring checks of:

product status;

digital records;

selected certifications;
interface dependencies;
commercial information; and
manufacturer attestations.

Recurring revalidation can become an important source of predictable operating income.

18



Version and substantial-change fees

Manufacturers introducing new product versions, new CIS relationships, or substantial revisions
may pay for the additional validation work those changes require.

8.1 Encourage use before monetizing use

During early development, routine lookup and resolver access should remain free or extremely low-friction.
The Registry gains value when manufacturers, configurators, customers, and software developers use it
frequently.

Businesses should be encouraged to build workflows that assume Registry availability. Future operators
may eventually explore transaction charges, API fees, enterprise services, or other usage-based revenue
once the function and market value of the Registry have been demonstrated.

Premature tolls could inhibit the network effects the project is intended to create.

8.2 Equal-access policies

A nonprofit Registry should pair its fee model with policies such as:

published fee schedules;

equivalent fees for equivalent services;

no paid preference in product search;

no sponsored validation status;

equal resolver/API terms for similarly situated users;

transparent hardship or pilot-participation programs;

conflict-of-interest disclosure;

documented appeals; and

reinvestment of operating surplus into stewardship of the shared infrastructure.

These protections are important because the Registry can eventually become consequential market
infrastructure. Its economic design should strengthen fair access rather than create a new gatekeeper.

19



9. Research Agenda and Path to Adoption

The Registry Project should proceed experimentally. Manual work should precede heavy automation. The
first registrations will reveal what manufacturers actually submit, where definitions fail, what review staff
need to interpret, how CIS relationships should be tested, and which statuses configurator developers find

useful. Those findings can then inform the eventual software architecture.

9.1 Develop the Registry Specification

The first deliverable should define:

9.2 Establish manufacturer onboarding

CfOC should test a practical process combining:

9.3 Develop CTO/CIS validation methods

persistent identifiers;
manufacturer onboarding;
product lifecycle states;
versioning;

permissions;

validation dimensions;
CIS resolution;

interface testing;

business registration;
responsible staff training; and

authoritative digital identity/domain verification.

The Registry needs reusable tests for:

schema conformance;
dependency resolution;
identity and provenance;
interface geometry;

9.4 Build the reference database

registered object types;
commercial-data freshness;
external attestation records;
withdrawal and deprecation;
alerts;

historical resolution; and
governance principles.

interference;
clearances;

access zones; and
version relationships.

A simple persistent Registry can initially support human-assisted registration and validation. Public APIs

and automated manufacturer submission systems should follow after the first registrations have revealed

the workflows worth automating.

9.5 Conduct a minimum convincing pilot

A useful pilot might include:

20



e three manufacturers; e one product revision;

e 10-20 CTO products; e one discontinued or deprecated product;

e atleast one public CIS; e one multi-manufacturer Building Configuration;
e atleast one manufacturer-specific CIS; and

e two independent configurators; e atleast one transaction proceeding from

configuration to completed installation.

The strongest success condition for this digital (simulated) ecosystem is physical and commercial: A
completed transaction resulting in a completed building with no change orders attributable to the registered
CTO product interfaces.

That outcome would not prove that every future CTO transaction will succeed. It would demonstrate that the
proposed trust infrastructure can participate in a real transaction whose digital interface assumptions
survive through installation.

9.6 Maintain clear limits

The initial Registry should remain outside several functions:

e building-code approval; e payment processing;

e product testing and certification; e operation of the procurement

e professional engineering review; marketplace itself;

e warranty adjudication; e building-permit processing; and

e factory manufacturing QA.

Those functions can connect to the Registry through records and attestations without being absorbed into
the Registry's own institutional scope.
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Conclusion

The housing industry needs more productive ways to deliver buildings. Manufacturers possess much of
the knowledge required to make that transition. Their engineers, drafters, fabricators, installers, and
technical-sales staffs have accumulated decades of practical experience about how products can be
manufactured, connected, shipped, installed, maintained, and improved.

ETO delivery repeatedly spends that experience one project at a time.

CTO infrastructure allows more of it to become durable.

The .CTO file describes the product.

The . CIS file describes the interface.

The configurator allows products to be composed.

The CTO Product Registry provides persistent assurance about the digital records upon which those
compositions depend.

A functioning Registry can tell the marketplace who published a product, what version is current, which
interfaces it declares, whether its digital boundaries satisfy those interface rules, what independent
certifications it references, whether the manufacturer still offers it, and how recently selected commercial
information was affirmed.

Manufacturers continue to stand behind their physical products and engineering claims. Independent
testing and regulatory bodies continue to stand behind the approvals they issue. The Registry makes those
distributed responsibilities legible enough for software and customers to rely upon them.

The CfOC is especially compelled to advance this solution because the United States is confronting a
housing affordability crisis. Scaling industrialized housing through only a handful of enormous vertically
integrated companies would leave much of the existing manufacturing ecosystem outside the solution.

Shared market infrastructure offers another path. A bathroom manufacturer can remain a bathroom
manufacturer. A panel company can specialize in panels. A structural-system company can specialize in
structure. Each firm can invest in its own products, production system, workforce, and configurator.

A neutral Registry gives those independent firms a way to establish durable digital trust between them.
That trust can allow their products to participate in larger solutions, their configurators to access broader
catalogs, and their separate investments to compound into an open CTO marketplace.

The CTO Product Registry matters because communities need housing solutions that can scale rapidly while

preserving competition, fair market access, and the ability of many firms to participate. A trusted product
federation provides an equitable route toward that outcome.
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Proposed Figures

Project Design.

Manufacturer Engineering

Shop Drawings

Architect/Engineer Review

RFI / Revision

Discipline Coordination

One-off Fabrication

Trades' Field Coordination

Product Development

.CTO Product Definition

.CIS Interface Definition

CTO Product Registry Validation

Catalog / Configurator

Installation Manual based Installation

Figure 1 — From ETO Professional Review to CTO Reusable Assurance
ETO repeatedly validates product relationships through project-specific professional attention.
CTO moves repeatable product and interface knowledge upstream so that customers can purchase
validated digital product relationships from catalogs.
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Figure 2 - Registry Assurance Dimensions
Registration records which assurances have been checked;
it does not collapse them into one universal product certification.
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Glossary of Key Terms

CTO Product Registry A proposed shared trust infrastructure that provides persistent product identity,
provenance, versioning, digital validation, status, permissions, and resolution services for CTO and CIS
records.

CTO Product Record A persistent Registry identity representing a manufacturer's product definition together
with its versions, applicable CIS interfaces, permissions, validation results, selected attestations, and
lifecycle status.

Registration The process through which a manufacturer establishes a product record and the Registry
executes the applicable digital checks required to assign defined assurance statuses.

Schema Conformance Confirmation that a digital record complies with the structural requirements of the
referenced CTO or CIS specification.

Identity & Provenance Confirmation that a registered record is associated with the authenticated
manufacturer or other authoritative publisher responsible for it.

Reference Integrity Confirmation that declared dependencies, including CIS interface records, resolve to
identified Registry objects and versions.

Digital Interface Validation Independent testing of submitted digital product definitions against an
applicable CIS to determine whether machine-readable interface, geometry, interference, clearance, access,
and related conditions are satisfied.

External Attestation A Registry record pointing to a certification, listing, evaluation, professional approval,
or other credential issued by an independent authority. The issuing authority remains responsible for the

underlying determination.

Commercial Freshness An indication of how recently a manufacturer has affirmed selected changing
commercial information such as MSRP, availability, lead time, catalog status, or warranty information.

Deprecated Product A product record that remains historically resolvable but is no longer recommended or
available for new transactions under ordinary conditions.

Discontinued Product A product no longer offered for new sale by its manufacturer. Its Registry history
remains available for existing buildings, transactions, warranties, and other historical purposes.

Product Platform Provider A manufacturer or product-platform owner responsible for defining, producing,
maintaining, and warranting a family of products.
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Configurator Provider An organization that develops or operates software capable of creating CTO Building
Configurations.

Interface Standard Publisher An organization or manufacturer that authors and maintains a CIS interface
definition.

Resolver A service through which software or users retrieve the authoritative Registry record associated
with a persistent manufacturer, product, product-version, or CIS identifier.

Registry Operator The neutral organization responsible for administering the CTO Product Registry, applying

its published validation procedures, maintaining records, and operating its identity and resolution
infrastructure.
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