
Interplanetary Virtual Machine
🤹 Content Addressed Compute for an Open World 🤝

github.com/ipvm-wg 
lu.ma/ipvm





Alan Perlis, Epigrams on Programming #44

Sometimes I think  
the only universal  

in the computing field is  
the fetch-execute-cycle.
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The HTTP of Compute 🤩

Compute — like data — should be a ubiquitous commodity 

End users & IPFS teams can depend on having compute around 

Fully consistent functionality between clients 

Replace (e.g.) AWS Lambda with an open protocol & nodes
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IPVM Workflow 🎛 
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Call Graph, Awaits, etc

Varsig ✍ 
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IPLD-WIT ⚙ 
ABI

UCAN-Chan / ユーキャンちゃん 
Payments
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The Friends You Made Along the Way

WORKING 
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Reference vs Dispatch 🔑🚗

Task

Arguments Scheduling 
Config, etc

Metadata 
(e.g. trace)

Pure Values  
& Effects

Receipt
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J. Paul Morrison, Flow-Based Programming

Their recommendation, which I feel was 
prescient, was that [dataflow] seemed 
to them more like a law of nature, 

which is not patentable.
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Dataflow & Pipelining 🚰

Solving for Data Gravity

1. Fetch data 

2. Compute on data 

3. Output more data 

4. GOTO step 1



Transfer Authority
Dataflow & Pipelining 🚰



Transfer Authority

🌈 🐶
🍬
🍾 🧸

👩💻

Dataflow & Pipelining 🚰



Transfer Authority

🌈 🐶
🍬
🍾 🧸

🌈 🐶
🍬
🍾 🧸

👩💻 👨🦳🖥

Dataflow & Pipelining 🚰



Transfer Authority

🌈 🐶
🍬
🍾 🧸

🌈 🐶
🍬
🍾 🧸

🐶

👩💻 👨🦳🖥 👩🚀

Dataflow & Pipelining 🚰



Transfer Authority

🌈 🐶
🍬
🍾 🧸

🌈 🐶
🍬
🍾 🧸

🐶

🌈

🧸🍾

👩💻 👨🦳🖥 👩🚀

👨🎨

Dataflow & Pipelining 🚰



Transfer Authority

🌈 🐶
🍬
🍾 🧸

🌈 🐶
🍬
🍾 🧸

🐶

🌈

🧸🍾

🐶🌈

👩💻 👨🦳🖥 👩🚀

☁⚙👨🎨

Dataflow & Pipelining 🚰



Dataflow & Pipelining 🚰
Distributed Invocation



Dataflow & Pipelining 🚰
Distributed Invocation

dns:example.com/TYPE=TXT 
crud/update



Dataflow & Pipelining 🚰
Distributed Invocation

await

dns:example.com/TYPE=TXT 
crud/update

mailto:alice@example.com 
msg/send 

{to: bob@example.com}



Dataflow & Pipelining 🚰
Distributed Invocation

awaitawait

dns:example.com/TYPE=TXT 
crud/update

mailto:alice@example.com 
msg/send 

{to: bob@example.com}

mailto:alice@example.com 
msg/send 

{to: carol@example.com}



Dataflow & Pipelining 🚰
Distributed Invocation

await

await await

await

dns:example.com/TYPE=TXT 
crud/update

mailto:alice@example.com 
msg/send 

{to: bob@example.com}

mailto:alice@example.com 
msg/send 

{to: carol@example.com}

https://example.com/report 
crud/update



Distributed Invocation
Dataflow & Pipelining 🚰

await

await

await

await

dns:example.com/TYPE=TXT 
crud/update

mailto:alice@example.com 
msg/send 

{to: bob@example.com}

mailto:alice@example.com 
msg/send 

{to: carol@example.com}

https://example.com/report 
crud/update



Distributed Invocation
Dataflow & Pipelining 🚰

await

await

await

await

dns:example.com/TYPE=TXT 
crud/update

mailto:alice@example.com 
msg/send 

{to: bob@example.com}

mailto:alice@example.com 
msg/send 

{to: carol@example.com}

https://example.com/report 
crud/update

👩🚀

👨🍳



Abstract Resolution Cycle
Dataflow & Pipelining 🚰



Abstract Resolution Cycle
Dataflow & Pipelining 🚰



Abstract Resolution Cycle
Dataflow & Pipelining 🚰



Abstract Resolution Cycle
Dataflow & Pipelining 🚰



Abstract Resolution Cycle
Dataflow & Pipelining 🚰



Abstract Resolution Cycle
Dataflow & Pipelining 🚰



Input Addressing
Dataflow & Pipelining 🚰



Input Addressing
Dataflow & Pipelining 🚰

🧇



Input Addressing
Dataflow & Pipelining 🚰

hash(🧇) 🧇



Input Addressing
Dataflow & Pipelining 🚰

hash(🧇)

🧾

🧇



Input Addressing
Dataflow & Pipelining 🚰

hash(🧇)

  hash({ 
    rsc: "dns:example.com" 
    op: "crud/update" 
    input: {foo: "bar"} 
  }) 🧾

🧇



Input Addressing
Dataflow & Pipelining 🚰

hash(🧇)

  hash({ 
    rsc: "dns:example.com" 
    op: "crud/update" 
    input: {foo: "bar"} 
  }) 🧾

🧇



Dataflow & Pipelining 🚰

Cache Intermediate Results



Dataflow & Pipelining 🚰

Cache Intermediate Results

🚰

🚰



Dataflow & Pipelining 🚰

Cache Intermediate Results

🚰

🚰



Dataflow & Pipelining 🚰

Cache Intermediate Results

🚰

🚰



Dataflow & Pipelining 🚰

Cache Intermediate Results

🚰

🚰

🚰



Dataflow & Pipelining 🚰

Reduce, Resume, Recycle ♻



Dataflow & Pipelining 🚰

Reduce, Resume, Recycle ♻



Dataflow & Pipelining 🚰

Reduce, Resume, Recycle ♻



Dataflow & Pipelining 🚰

Reduce, Resume, Recycle ♻



Decentralised Memoization
🧾

IPVM



Decentralised Memoization 🧾



Mark Miller, Robust Composition

[T]he speed of light is constant and  
New York is not getting any closer to Tokyo. 

As hardware continues to improve,  
the latency barrier between distant  

machines will increasingly dominate
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Surprise: Reverse Lookup For Free

CID → Computed Metadata
e.g. AI moderation classifier

e.g. Distributed token validation
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Goldstein et al, AMBROSIA: Providing Performant Virtual Resiliency for Distributed Applications

"virtual resiliency",  
analogous to virtual memory [...]  

allows failure oblivious code to run in  
a failure resistant manner
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If their application can be cast as pure data 
processing, they benefit from the past 40-50 years of 

work form the database community, which has 
shown how declarative database systems can 

completely isolate the developer from the 
possibility of failure

Goldstein et al, AMBROSIA: Providing Performant Virtual Resiliency for Distributed Applications
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