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Exportability as a Structural Property
TELOSIS Research

ost software platforms offer data export as a feature - a button in the

sett ings menu that generates a CSV or JSON file. This paper argues that

exportability is not a feature. It  is a structural property of software architecture

that determines whether a user can truly leave a platform without losing their

data, their workflows, or their history. We define five condit ions for structural

exportability, examine common failure modes, and present the export

architecture implemented in Covenant and Foundry, products of CODECX.

data portability export data sovereignty software architecture

vendor independence

How to design software that users can leave. Data portability standards. The

difference between export-as-feature and export-as-architecture. When export

fails and why.

1. Introduction

“Can I export my data?” is the wrong quest ion.
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The right quest ion is: “After I export my data, can I use it  somewhere else

without losing anything that mattered?”

Most platforms answer the first quest ion with yes. A JSON export of your

account data. A CSV of your transactions. A ZIP of your uploaded files.

Few platforms answer the second quest ion. The JSON is undocumented. The

CSV is missing relat ionships between records. The ZIP contains files stripped of

their context. You have your data. But you have lost everything that made it

useful.

Exportability is not about gett ing data out. It  is about being able to leave without

being punished for leaving.

2. The Five Conditions for Structural Exportability
Structural Exportability

1. Complete Data

All content + context

2. Documented Format

Schema + fields
3. Machine-Readable

JSON, CSV, SQL

4. Preserved Relat ions

Foreign keys intact
5. Verifiable Integrity

Checksums + counts

Condition 1: Complete Data

Every piece of data the user created, uploaded, or generated must be

exportable.

INCLUDED OFT EN EXCLUDED

User-created content System-generated metadata

Uploaded files Version history



INCLUDED OFT EN EXCLUDED

Configuration settings Access logs

Relationship data (links between records) Audit trails

Collaboration data (comments, approvals) Permissions and sharing settings

A complete export includes the data and its context. A document without its

version history is incomplete. A project without its comments is incomplete. An

invoice without its payment status is incomplete.

Condition 2: Documented Format

The export format must be documented. Not just “JSON.” A schema. Field

definit ions. Relat ionships. Encoding. Date formats. Null handling.

An undocumented export is a puzzle. The user must reverse-engineer the

format to use their own data. This is not portability. It  is an obstacle dressed as

a feature.

Condition 3: Machine-Readable

PDF is not a data export format. It  is a presentat ion format. Data exported as

PDF is trapped in a representat ion designed for human eyes, not for

programmatic use.

Acceptable formats: JSON, CSV, SQL dump, Parquet, or any structured format

with a published specification.

Condition 4: Preserved Relationships



Data is relat ional. A customer record relates to invoices. An invoice relates to

line items. A line item relates to a product. If  the export flattens these

relat ionships into separate files with no foreign keys, the user must manually

reconstruct the connections.

A structurally exportable system preserves relat ionships. The export includes

foreign keys, join tables, or nested structures that allow the data to be

reassembled in another system without manual reconstruction.

Condition 5: Verifiable Integrity

The user must be able to verify that the export is complete and uncorrupted.

A manifest file list ing every exported record with checksums

Record counts per table

A top-level checksum of the entire export

Without verifiable integrity, the user cannot know if  the export succeeded or if

data was silently lost.

3. Export-as-Feature vs Export-as-Architecture

3.1 Export-as-Feature

Export is added after the product is built. An engineer writes a script that

queries the database, serializes the results, and writes a file. The script is

maintained reluctantly. It  breaks when the schema changes. It  is tested rarely. It

is the last thing updated before a release.



Characterist ics:

Slow (synchronous, blocks the request thread)

Fragile (fails silently on large datasets)

Incomplete (omits new data types added after the export feature was built )

Undocumented (the format is whatever the serializer produced that day)

3.2 Export-as-Architecture

Export is designed into the data model from the start. Every record has a

unique identifier that is stable across exports. Every relat ionship is stored with its

foreign key, not just as an ORM associat ion that exists only in applicat ion

memory. The export format is versioned. The export process is asynchronous

and resumable.

Characterist ics:

Fast (asynchronous, parallelized)

Reliable (tested with production-scale datasets)

Complete (new data types are added to the export when they are added to

the schema)

Documented (the format is specified, versioned, and stable)



Export-as-Architecture

Designed from start

Versioned, stable

Async, resumable

Published schema

Export-as-Feature

Added after launch

Breaks on schema 

change

Synchronous, t imeouts

Undocumented format

4. When Export Fails



User init iates export

System accepts

Large dataset split

Per-chunk serializat ion

Checksums computed

Manifest created

Timeout or error

Serializat ion error

Checksum mismatch

User retries

Download available

Export Lifecycle

Requested

Processing

Chunking

Generat ing

Verifying

Completed Failed



Download available

Failure Mode 1: The Timeout

The user has 10 years of data. The export script runs for 30 seconds and hits

the HTTP t imeout. The user receives a part ial file or an error message.

Fix: Asynchronous export. The user requests an export. The system processes it

in the background. The user receives a notification when it  is ready. Large

exports are chunked into mult iple files.

Failure Mode 2: The Missing Relationship

The user exports customers and invoices as separate CSVs. The invoice CSV

contains a customer_id  field. But the values are internal database IDs that are

meaningless outside the platform. The user cannot link invoices to customers in

another system.

Fix: Export stable external identifiers. If  the system uses UUIDs, export UUIDs.

If  it  uses sequential IDs, document that they are platform-specific and provide a

mapping table.

Failure Mode 3: The Format Drift

The product adds new features. New data types. New relat ionships. The export

format is not updated. Users export ing after the update receive data that is

missing the new types.

Fix: Schema-versioned exports. The export manifest declares its schema

version. Users can see what is included and what is not. The export system fails

loudly if  it  encounters data it  cannot serialize.



Failure Mode 4: The Silent Corruption

The export succeeds. The file is generated. But 3% of records are missing

because of a null handling bug in the serializer. The user imports the data into

another system and discovers the gap months later.

Fix: Checksums and record counts in the manifest. The user can verify the

export is complete before import ing.

5. Case Study: Covenant

Covenant, a client experience platform, implements structural exportability for

every workspace.

What is exported:

All documents (proposals, agreements, invoices)

All signature cert ificates

All audit trail events

All recipient information

All templates created by the user

All workspace sett ings

Format: A ZIP archive containing:

JSON files for each data type (documents.json, signatures.json, events.json,

etc.)

All uploaded files in their original formats



A manifest.json with schema version, record counts, and checksums

A README.md explaining the format and how to use the data

Integrity: The manifest includes:

Total record count per file

SHA-256 checksum of each file

Schema version number

Verificat ion: A user can run sha256sum -c manifest.json  to verify the

export is intact.

Design principle: The export format is the same format used for backup and

migrat ion. The same code path that backs up a workspace generates the user-

facing export. There is no separate “export for users” path that receives less

test ing.

6. Case Study: Foundry

Foundry, an execution infrastructure platform, exports not just configurat ion

data but execution history. Users who migrate from the managed service to

self-hosted infrastructure must be able to resume their workflows without

losing history.

What is exported:

Workflow definit ions

Execution history (all runs, with status, t iming, and logs)



Configuration (environment variables, secrets references, not secret values)

Team members and roles

Format: SQLite database. Structured, queryable, self-contained.

Why SQLite: A single file. No import process. Point the new Foundry instance

at the exported database and it  works. This is the gold standard of portability.

7. The Incentive Problem

Exportability is not technically difficult. It  is incentive-misaligned.

A platform that makes export easy makes departure easy. Departure is revenue

loss. The business incentive is to make export possible but painful - complete

enough to claim compliance, incomplete enough to discourage leaving.

This is the structural conflict at the heart of most SaaS products. The provider’s

revenue depends on the user staying. Exportability enables leaving. The provider

cannot be neutral about export quality.

The TELOSIS Position

TELOSIS brands, including CODECX, are structured to remove this conflict. Our

revenue comes from products that users pay for willingly, not from lock-in. If  a

user leaves, they leave. The product must earn their continued business through

quality and service, not through the difficulty of departure.

This is not a policy. It  is a business model. Exportability is not a concession to

user demands. It  is proof that we compete on merit.



8. The Exportability Checklist

A structurally exportable system sat isfies all of the following:

 All user data is exportable

 Export format is documented with a published schema

 Export format is machine-readable (JSON, CSV, SQL, Parquet - not PDF)

 Relat ionships between records are preserved with stable identifiers

 Export includes a manifest with record counts and checksums

 Export is asynchronous and resumable for large datasets

 Export is versioned; schema changes are reflected in the manifest

 Export is tested with production-scale data

 Export code path is the same as backup/migrat ion (no separate, less-

tested path)

 Export does not require platform API access to use

9. Conclusion

Exportability is not a feature. It  is a structural property. It  must be designed into

the data model, the API, and the business model from the start.

Most platforms treat export as an afterthought because their business model

depends on the user’s inability to leave. They are not motivated to make export

complete, documented, or reliable.

TELOSIS brands are designed on the opposite premise: that users should be

able to leave at any t ime without losing what they built. This is not altruism. It  is



discipline. A product that cannot retain users without lock-in does not deserve

to retain them at all.

Exportability is the proof.
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