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IPVM: Better Together

Jesper, | have this idea In which we'll connect

all of the worlds Erlang systems to each other,

magine If every process could talk to
every other process, \orid-wide!

- Joe Armstrong, email to Jesper L. Andersen
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Everything, Everywhere, All AtOnce

Nothing less than connecting
all of the world's users & services.

The HTTP of Compute:
open, interoperable, & everywhere.

Must be substantially better
than the status quo.
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The Status Quo ,
Consequences ‘a

- Single source of truth ('the" database)

. Server-centric

- "Front vs back end developers’ L H a

- DevOps, Docker, k8s

- How to train enough engineers?
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371 million
56M/centre

.7 ~1.4billion .'1
1400M/centre

- ~435 million
435M/centre

Source: AWS
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As we continue to increase the number of globally
connected devices, we must embrace a design that
considers every single member in the system as the

primary site for the data that itis generates.

t is completely impractical that we can look at a single,
or a small number, of globally distributed data centers as
the primary site for all global information that we desire
to perform computations with.

- Meiklejohn, A Certain Tendency Of The Database Community
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Back to OurRoots

1. Decentralisation

2. Non-discrimination

3. Bottom-up Design
4. Universality

5. Consensus

Layer

Host
layers

Media
layers

Protocol data unit
(PDU)

en.wikipedia.org/wiki/OSI_model

- The Web Foundation, History of the Web
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Compute Substrate

Wasm Eats the Worild

Bring your own language

RuNs everywnhere

Deterministic mode
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Compute Substrate

Code-as-Data

const message = () = alert("hello world")

message

message()

Pure Values Metadata
2023.ipfs-thing.io says & Effects (e.g. trace)

hello world

Scheduling
Config, etc
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Input Addressing

hash({ RECEIPT
rsc: "dns:example.com" | S
op: "crud/update" sogne
input: {foo: "bar"} BOVEE .0
)
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IPLD Schema

type Instruction struct i1 | type Task struct {
rsc URI run &Instruction
op Ability meta {String : Any}
input {String : Any} prf [SUCAN]
nnc String cause optional &Receipt

5 5
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(Closure)




Compute Substrate type Invocation struct {

IPLD Schema . A
h

SAuthorization

type Instruction struct { J type Task struct {
rsc URI run &Instruction
op Ability meta {String : Any}
input {String : Any} prf [SUCAN]

ile String cause optional &Receipt

5

Invocation

Instruction
(Closure)




Compute Substrate

IPLD Schema

type Instruction struct 1
Irsc URL

op Ability
input {String : Any}

nnc String

Invocation

Instruction
(Closure)

type Task struct 1

5

run
meta
prf
cause

type Invocation struct 1
task Task

‘ auth SAuthorization
$

&Instruction
{String : Any}
[&UCAN]

optional &Receilpt

Invocation Invocation

Instruction Instruction
(Closure) (Closure)




Compute Substrate type Invocation struct {

IPLD Schema — G
5

S&Authorization

type Instruction struct 1 | type Task struct {

r'sc URI run &Instruction

op Ability meta {String : Any}
input {String : Any} prf [ SUCAN]

nnc String cause optional &Receipt

$

Workflow

Invocation Invocation Invocation

Instruction Instruction Instruction
(Closure) (Closure) (Closure)
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o Null

e Boolean
e Integer
e Float

e String
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o List

e Map
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e Struct
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Matching Impedance

ik 'u8' | 'ulé6' 'u32' | 'ueu'
NU” 58' | 516' | 532| | 564'
Boolean 'float32' | 'float6u’
'char'
Integer 'bool !
'string’
Float tuple
. list
Strlng option

result

Bytes handle
List id

Map tuple = 'tuple' '<' tuple-list '>'

tuple-list ::= ty | ty ',' tuple-list?

Link
Union
Struct

result :: 'result’
Enum 'result’
Copy 'result’

'result’

-LlSt — |‘List| <! ty IS 1

option ::= 'option' '<' ty '>'
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= 'u8' | 'uleé’ 'u32' | 'uéd’
Null 's8' | 'sl16" | 's32' | 'se64'
Boolean 'float32' | 'floatéu'
'char'’
Integer 'bool"
'string’
Float tuple
. list
String option

result

Bytes handle

List 1d

Map tuple = 'tuple' '<' tuple-list '>'

Llnk APEE=LaE S6= ¥ main + component-model / spec / t  Addfile ~

Union b @ lukewagner Add skeleton Explainer.md containing only AST and Binary.md defining .. foded - st year D History
option :: 'opt

Struct
Enum result :: 'res! ®m ..

'res

Copy 'res

'res

Y README.md

README.md

This directory will contain the formal Component Model specification,
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Matching iImpedance

'u8' | 'ulé’ 'u32' | 'uéd’
's8' | 'sl6’ | 's32' | 'seéu’
'float32' | 'floate6d'
'char'
'bool’ : :
'string’ e.g. 2 IPLD numerics <10 WIT numerics
tuple
list
option
result
handle
id

e Null

e Boolean
e Float

e String

e Bytes
o |ist

tuple = 'tuple' '<' tuple-list '>'
tuple-list ::=

e Map

e Link

e Union
e Struct
e Enum
e Copy

¥ main ~ component-model / spec /

LalGhe se—= WlElEet D | R .
@ Iukewagner ‘ 1 SKeleton expilainer.m ‘ ontaining onty A | and pinarv.mda aerining ..

option :: 'opt

Name

'res! m ..
'res

result ::

] README.md Add skeleton Explainer.md containing only AST and Binary.md defining ... last year

'res

|
| 'res
|

README.md

This directory will contain the formal Component Model specification,
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Matching Impedance

e Null
e Boolean

e.g. 2 IPLD numerics <10 WIT numerics

e String
e Bytes
o |ist

e Map

e Link

e Union
e Struct
e Enum
e Copy

¥ main ~ component-model / spec /

@ lukewagner Add skeleton Explainer.md containing only AST and Binary.md defining ...

Y README.md

README.md

This directory will contain the formal Component Model specification,
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Matching Impedance

"run": {
"rsc": "ipfs:// bafkreigpbimktgowomd7jv7frt3xvhb7atidupgguykyn2cuunt32163ya”,
"op": "wasm/run",
"input": {
"args": ["hello", "world"]
$

5,
"meta": {
"limits": ¢
"fuel": 10000
$

i
"tagS": ["demOH, uwasmu' nucann, uipvmn],
"author": "@expede@octodon.social"
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Surprise: Reverse Lookup For Free

* InlD » Computed Result

+ e.g. Al moderation classifier

+ e.g. Distributed token validation
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The Safety Dance &

f their application can be cast as pure data
processing, they benefit from the past 40-50
vears of work form the database community,
[and] completely isolate the developer
from the possibility of failure

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