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The Jump to Hyperspace

| suppose it Is tempting,
f the only tool you have Is a hammer,
to treat everything as if it were a nall

— Abraham Maslow
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The Jump to Hyperspace

Brookiyn Zelenka @expede

+ Cofounder & CTO at Fission Codes &£,

* https://fission.codes

* https://everywhere.computer

* PLs & DSare myjam &
+ Come find me for Rust propaganda &

+ Standards: UCAN, Multiformats, Skip Ratchet, Varsig, EIPs, etc

github.com/expede
Vancouver I
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Abstract Many-to-Many

.

TServeriess”
(AKA more servers)
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Consequences *a
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The Jump to Hyperspace

As we continue to Iincrease the
number of globally connected devices,
..] itis completely impractical

that we can look at a single, or a small
number, of globally distributed data centers

- Meliklejohn, A Certain Tendency Of The Database Community
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Seven ideals for local-first software
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2. Your work is not trapped on one device

3. The network is optional

4. Seamless collaboration with your colleagues
5. The Long Now

6. Security and privacy by default

7. You retain ultimate ownership and control
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Desktop: Personal Computing

¥

Cloud: Impersonal Computing

¥

LoFi: Interpersonal® Computing

*Or: Postmodern
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Backto 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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User Agency

. Entry: Empower users to participate

- Exit: Optionto move or leave
. Safety: Control access to your data

. Serve: Provide capacity to others
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The Jump to Hyperspace

Much of the pain in traditional distributed

programming comes from this mismatch:
programmers are expected to bridge from
an ordered programming modelinto a
disordered reality that executes their code.

— The Bloom Language Website
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Solving Lamport's Problem

A distributed system is one in which the faillure
of a computer you didn"t even know existed
can render your own computer unusable

— Leslie Lamport



Disorderly Systems

®) . A text file in iCloud Drive
4v  Helvetica & cf12 |v w2 B I|u |G

P
— Modifications aren’t in sync. Choose which versions to keep.

oﬁ

From my il

Partition Troubles

Lorem ipsu Modified on iMac
incididunt t Today, 3:46 PM

Modified on MacBook Pro
Today, 3:46 PM

Cancel

<<<<<<< HEAD

Option B
>>>>>>> some—-branch
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Keeping CALM ..

A problem has a consistent,
coordination-free distributed
mplementation ifand only if itIs
monotonic

The CALM Theorem
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Monotonicity
max(a, b) set.add(i1tem)
max(1, 2) {}.add(1)
max(2, 42) {1}.add(9)
max(42, 10) {1,9}.add(4)
max(42, 11)
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Monotonicity

max(a, b)

set.add(1tem)

{}.
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{1,9}.
{1,4,9}.
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Monotonicity
max(a, b) set.add(i1tem)
max(1, 2) {}.add(1
max(2, 42) {1}.add(9
max(42, 10) {1,9}.add(4
max(42, 11) {1,4,9}.add(9
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Unafraid of Change

automerge.change(doc, tx = {

automerge.splice(tx, ["text"], 0, 0, "Hello ")
tx.counter.increment(20)

‘t> Automerge
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Unafraid of Change 3

automerge.change(doc, tx = {
automerge.splice(tx, ["text"], 0, 0, "Hello ")

tx.counter.increment(20)
tx.map.key = "new value"
tx.map.nested_map.key = "new nested value"

‘t> Automerge
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Unafraid of Change »

automerge.change(doc, tx = {
automerge.splice(tx, ["text"], 0, 0, "Hello ")
tx.counter.increment(20)
tx.map.key = "new value"
tx.map.nested_map.key = "new nested value"

tx.list[@] = "A"
tx.list.insertAt(0, "Z")
tx.list[d].nested = "MAP"
tx.list[5][0] = "NESTED LIST"

‘t> Automerge
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Cryptography is a tool for turning
jots of different problems into
key management problems

Dr. Lea Kissner, Global Lead of Privacy Technologies at Google
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Access Control
JWT++ §
. "aud": "did:key:zStEszSMtTt9k2vszngwF4fLQQSyAlSWSAQ4z3AR6Bx4eFJSchFqumebmah",

"1ss": "did:key:z5C4fuP2DDJIChhMBCwAKkpYUMuJZdNWWH5NeY jUyY8btYfzDh3aHwWT5p1cHroTtjq",

"nbf": 1611204719,
"exp": 1611300000,

Sice
{
"sha256": "B94D27B9934D3EQ8AS52E52D7DA7DABFAC484EFE37A5380EE9088F7ACE2EFCDES",
"msg": "hello world"”

}
]

"att": [
{
"wnfs": "boris.fission.name/public/photos/",
"cap": "OVERWRITE"

b
{

"email": "borisa@fission.codes",
"Cap": IISENDII
}
Il

uprfu: [
"eyJhbGc101JSUzI1IN1IsInR5cCI6IkpXVCISINVhdiI6I JAUMS4wIn®.eyJhdwWQi101JkawQ6a2V50np
]
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JWT++ §
"aud": "did:kev:zStEZpzSMtTt9k2vszevCwF4fLOQSVA15W5A04z3AR6Bx4eF]5crIJFbuGxKmbmas4" ,

"1ss": ["did:key:z5C4fuP2DDIChhMBCwAKkpYUMuJZdNWWH5NeY JUyY8btYfzDh3aHwT5p1cHroTt jq",

"nbf": 1611204719,
"exp": 1611300000,

"fet": [
{
"sha256": "B94D27B9934D3EQ8AS52E52D7DA7DABFAC484EFE37A5380EE9088F7ACE2EFCDES ",
"msg”": "hello world”

}
]

"att": [
{
"wnfs": "boris.fission.name/public/photos/",
"cap": "OVERWRITE"

b
{

"email": "borisa@fission.codes",
"Cap": IISENDII
}
I,

"pl"f"t [
"eyJhbGc101JSUzIIN1IsInR5cCI6IkpXVCISINVhd1I6IJAuUMS4wIng.eyJhdwWQ101JkawQ6a2V50np
]

}
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JWT++ §
"aud": "did:kev:zStEZpzSMtTt9k2vszevCwF4fLOQSVA15W5A04z3AR6Bx4eF]5crIFbuGxKmbmas" ,

"1ss": ["did:key:z5C4fuP2DDIChhMBCwAKkpYUMuJZdNWWH5NeY JUyY8btYfzDh3aHwT5p1cHroTt jq",

"nbf": 1611204719,
"exp": 1611300000,

"fot': [
1
"sha256": "B94D27B9934D3E0Q8A52E52D7DA7DABFAC484EFE37A5380EEQ088F7ACE2EFCDES ™,

"msg”": "hello world”

}
]

att™: |
{

"wnfs": "boris.fission.name/public/photos/"}
"cap”: "OVERWRITE"

"email": "borisafission.codes",
"Cap": IISENDII

uprf'n: [
"eyJhbGc101JSUzIIN1IsInR5cCI6IkpXVCISINVhd1I6IJAuUMS4wIng.eyJhdwWQ101JkawQ6a2V50np
]
;




Access Control
JWT++ §
"aud": "did:kev:zStEZpzSMtTt9k2vszevCwF4fLOQSVA15W5A04z3AR6Bx4eF]5crIFbuGxKmbmas" ,

"1ss": ["d1id:key:z5C4fuP2DDIChhMBCwAKkpYUMuJZdNWWH5NeY jUyY8btYfzDh3aHwWT5p1cHroTtjq",

"nbf": 1611204719,
"exp": 1611300000,

"fot": [
{
"sha256": "B94D27B9934D3EO8AS52E52D7DA7DABFAC484EFE37A5380EE9088F7ACE2EFCDES ",
"msg”": "hello world”

}
]

"att": [
{
"wnfs": "boris.fission.name/public/photos/"}
"cap”: "OVERWRITE"

by
{

"emalil": "borisafission.codes”,
"Cap": IISENDII
}
1,

uprf’n: I'
"eyJhbGc101JSUzIIN1IsInR5cCI6IkpXVCISINVhd1I6IJAUMS4wIng.eyJhdWQ101JkawQ6a2Vv50np

]
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Auth Accidents Will Happen

Byzantine Agent Revocation (hon-monotone)
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const message = t("hello world")

Scheduling
Config, etc
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Code-as-Data

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

message

message()

Pure Values Metadata
hello world & Effects (e.g. trace)

Scheduling
Config, etc
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"uri": "ipfs://bafkreibmj5zo6x2qg7kuzcqpsikr5q3drnzgbjkxkérjf5ibuSszmx7dhxy",
"call": "wasm/run",
"input": {

"func": "add_one",
"args": [42]
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Invocation & Distributed Promises
{

"uri": "ipfs://bafkreibmj5zo6x2qg7kuzcqpsikr5q3drnzgbjkxkérjf5ibuSszmx7dhxy",
"call": "wasm/run",

"input": {

"func": "add_one",

"args": [42]
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"input": {
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"args": [42]
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Invocation & Distributed Promises
{

"uri": "ipfs://bafkreibmj5zo6x2qg7kuzcqpsikr5q3drnzgbjkxkérjf5ibuSszmx7dhxy",
"call": "wasm/run",

"input": {

"func": "add_one",

"args": [42]

"uri": "ipfs://bafkreibmj5zo06x2qg7kuzcqpsikr5q3drnzgbjkxkérjfS5ibuSszmx7dhxy",

"call": "wasm/run",

"input": {

"func": "add_one",

"args": | {"await/ok"| {"/":|"bafkreiauharffox63dv2iakndymassol3ryznr32tqii6ijw6ter3ksleu"}}]
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Distribut d Invocation

:

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

matlto:alice@example.com
msg/send
{to: carol@example.com}

matlto:alice@example.com
msg/send
{to: bobexample.com}

https://example.com/report
crud/update
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Run Once, And NeverAgain

 Input Hash -» Cached Output
+ Instant” Al
* £.g. moderation, tagging
* Cryptography
* EigenTrust

+ Resizing, thumbs, cropping
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Where Do We Go From Here?

BetterLiving Through Science ¢

- Reason from st principles!
- Works today!
- +3Scale, +user agency, +simplicity

- -Early days (but lots of opportunity for innovators)
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github.com/ucan-wg
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