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Abstract: Computing has had many fundamental platform shifts in its history, and each came shrouded with mystery, hype, and dazzling potential:
Alan Turing's universal machines, Doug Engelbart's Dynamic Knowledge Repository, J.C.R. Licklider's Intergalactic Network, the development of
the internet, and all the waves of personal computers. More recently, Web 1.0, Web 2.0, and now Web 3.0 have all been heralded with
barely-working demos and baffling hype, only to quietly install and broadly distribute fundamental improvements to our everyday life, to our work,
and to our society. Each time the smoke cleared, our civilization had been transformed.

& nbsp;

Right now, there are fundamental improvements being designed, built, and deployed in the web 3.0 landscape. These improvements and the
applications they enable have the potential to transform our lives, our societies, and our civilization yet again. Some of those changes have started to
happen, but the vast majority loom in the horizon. To understand the potential changes to our future, we must first understand what the technologies
are, what properties they have, and what applications and actions they enable. After looking at the pieces concretely, both in theory and in practice,
we can then put the puzzle of the future back together.

& nbsp;
This colloguium will explore:

- What web 3.0 is, and its key technologies

- Decentralized Web systems, and their applications

- Blockchain systems, as a next generation platform for computing
- Cryptocurrencies, and the systems they enable

- Smart contracts and autonomous programs

- Cryptoeconomics and incentive structure engineering

- Open Services -- open source internet-wide utilities

- and a set of Open Problemsin the field.
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Mars, Giineg Sistemi'nin
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savag tanrisi Mars'a Ithafen
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Blockchains

type TX {

[/ + metddata
}

= NewTX(
= NewTX(
= NewTX(

NewTX(
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Blockchains

type TX { type Message {

/1 + metddata // + metadata
} }

= NewTX( ml = NewMessage(
= NewTX( mZ = NewMessage(
NewTX( m3 = NewMessage(
NewTX( m4 = NewMessage(
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Blockchains

type Blockchainl { 0 t
txs []TX HNINININInInInmnnimnmmn
// + metadata

AddTx(tx) Result
GetTx(1) TX
Length() 1int

}

C = NewBlockchain()
C.AddTx(tx1)
C.AddTx(tx2)
C.AddTx(tx3)
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Blockchains

type Blockchainl { ) t
txs []TX AR nnanmmmmn
// + metadata

AddTx(tx) Result
GetTx(1) TX
Length() 1int

}

C = NewBlockchain()
C.AddTx(tx1)
C.AddTx(tx2)
C.AddTx(tx3)
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Blockchains

type Blockchainl { 0 +

txs []TX I
// + metadata

AddTx(tx) Result
GetTx(1) TX
Length() 1int

}

C = NewBlockchain()
C.AddTx(tx1)
C.AddTx(tx2)
C.AddTx(tx3)
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Blockchains

type Blockchain2 {
block []blocks
// + metadata

AddTx(tx) Result
GetTx(1) TX
Length() 1int

AddBlock(b) Result
GetBlock(1) Block

¥
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type Block {

¥

TXs []TX
// + metadata

Page 70/114




Blockchains

type Blockchain2 { type Block {
block []blocks TXs []TX
// + metadata // + metadata

¥

AddTx(tx) Result
GetTx(1i) TX
Length() 1int

AddBlock(b) Result
GetBlock(i) Block

¥
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Blockchains Computation Model
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Blockchains
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Blockchains
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Blockchains
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Blockchains
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Blockchains
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Blockchains
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Blockchains

Agreement.
Verifiability.
Liveness.

B1

Security.

Transparency.
Immutability.
Decentralization.
Open Membership.

Censorship Resistance.

Synchrony/Asynchrony.

Partition Tolerance.
Scalability.
Privacy.
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Blockchains
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Transactions
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To Amt)
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Transactions

(From, To, Amt)
(Ada, Charles, 10)
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Transactions
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Digital Signatures

Digital Digital Signature
Signature Creation Verification

Sandas Recipient
Private and Public Keys

to Generate and Verify
Digital Signature

Y

Sender's Private Key Sender's Public Key

Algorithm
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Transactions
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((PK14,

CCPK2Z,

Sender
tx = (PK12,

To; Amt), TxSig)
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Transactions

((From, To, Amt), TxSig)
((PK1, PK3, 10), ol)
((PK14, PK12, 40), ol4)

((PK12, PKZ, 990), 012)

Sender
tx = (PK1Z, PK2, 90)

012 := Sign(SK12, tx)

Account

PubKey1

PubKey?2

PubKey3

PubKey4

PubKey10

PubKey11

PubKey12

PubKey13

PubKey14
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Transactions

((From, To, Amt), TxSig)
((PK1, PK3, 10), ol)
((PK14, PK12, 40), ol4)

((PK12, PKZ, 90), 012)

Sender
tx 1= (PK12, PK2, 9@)

ol2 := Sign(SK12, tx)

Verifier
{®@,%<} := VerifySig(PK12, tx, o012)

Account

PubKey1

PubKey2

PubKey3

PubKey4

PubKey10

PubKey11

PubKey12

PubKey13

PubKey14
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contract Coin {

balances map[PublicKey]int

Send(from, to, amt, sig) {
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contract Coin {

balances map[PublicKey]int

Send(from, to, amt, sig) {

tx := (from, to, amt)
if VerifySig(tx, sig) is false {
return

}

bal := self.balances[from]
1f amt > bal {
return

}

self.balances[from] -= amt
self.balances[to] += amt
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contract MultiSig {

Multiple Signatures

S REES [JPublicKey
auths map[int] [JPublicKey
int

Bl BZ ; Authorize(signer, entry, sig) {

if !VerifySig((signer, entry), sig) {
return

}

self.auths[entry].add(signer)
}

Authorizations(entry) int {
return len(self.auths[entry])

}

IsAuthorized(entry) int {
:= self.Authorizations(entry)
return >= self.

}
}
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Problems
Filecoin
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Efficient Storage Market

Optimize Storage

&
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Clients want storage Miners provide storage

Network manages

Ly
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The Network acts as an intermediary between Clients and Miners
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The Network checks miners are storing data over time
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Malicious and Rational miners will try to cheat.
The Network must prevent attacks or catch them.
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The Network cannot even trust Clients.
They may be or collude with malicious Miners trying to earn additional rewards.
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How can we assign
credit for the success
among the multitude of
decisions?

— Marvin Minsky, 1960
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Merge pull reguest #2398 1 from y=yagi/do_not action_cable_confic
do not set Action Cable's config when specify

Merge pull request #23986 from rubys/dedup-ctr

delete CTRL-C message as Is duplicates Puma

Merge pull request #23807 from matthewd /executor

Don't reference Rails.application from inside a compe

lse AS Reloader to support reloading in Activelob

Use AS: Executor / AS:Reloader to support reloading in ActionCable
Publish AS::Executor and AS::Reloader APIs

Merge pull reguest #2 )8 from brechr an/actlwi d second to_last
delault second _to las srimary_key index if no order supplied
refactor AR second_to_last to use array methods

comment out failing .second and .third tests

adding additional tests for offset and limit behavior

additional tes P ns (limit and offset)

AR #second 1o and K methods

»Hr—---i_s
Lo & & 2 2

Merge pull reg t #22170 from samphilipd/sam/properly_deallocate_prepared_statements_outside_of_transaction
Make tests a bit more beautifu

Correctly deallocate prepared statements if we fall inside a transaction

Maock fork twice

Support any’ variants p ir Resolver
Merge pull request #23966 from Jeremy/activejob/pare-down-async for=-low-footprint=dey
Active Job: smaller footprint for the dev/test async adapter

Merge pull rec st #23973 from mohitnatoo/dumrr mplate-with-ralls-cemmand

Updating the dummy app template to have rails_command instead of rake
Merge pull request #23968 from bouk/Improve-cable-docs

Remowve Inconsistency In the Action Cable README [cl skip)

generate config/spring.rb in new applications [closes #18874

/

S e

® Respect through assoclation scopes when used with polymorphic
Merge pull request #23927 from gaurish/jruby_cl_actionpack

Try running CI for ActionPack on JRuby

Merge pull request #2 3948 from ctm/remove_pathological_regexp

> git log
> git blame

|

P |
o

een M <,

Removes potentially quadratic Regexp from ActiveRecord: LogSubscribe
Merge pull request #1B766 from yasyf/issue_17864
Honour the order of the joining model in a has_many through
\ Merge pull request #21963 from gsamokovarov/exception-wrapper=no
| % N Drop Acti ontroller require in ActionDispatch: ExceptionWrapper
Merge pull request #23955 from bdewater /doc-13897
[ J Add documentation for #13B97 [skip «

), Merge pull request #23957 from delfrswa S cumentation-stylesheet

» / Fix value of C55 background-color property in Ralls guide

\,

X
Merge pull request #23962 fram mohitnatoo /rails_command_test_semantics

Made changes to have test cases in actions_test more readable.

Made changes to have test cases in actions_test more readable.

Marge pull request #23956 from delftswa2016/fx-documentatior

[ ]
» n Action View Overview ¢
: Merge pull request #23951 from teoljungberg /fwarning-free
Address ruby warnings
Merge pull request #22591 from gregmolnar/ss
add constra o option 1o 55L middleware

<

@ p Update deprecation message shown when tasks from rails mespace are run

Merge pull request #23929 from prathamesh-sonpatki/update-deprecation-message-for-app-namespace

¥ Merge pull request #23946 from prathamesh-sonpatki/fix-ac-guide
@ Fix formatting in Action Cable guide [ci skip]

Merge pull request #23945 from prathamesh-sonpatki/rm-merge-conflict
® Fix merge conflict in Action Cable guide [ci skip]

Further cleanup of the cable guide

Maerge pull request #23943 from y-yagi/
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Sourcecred ~ yTT—

* & hitps://sourcecred.lo/protolypes * @0 0O 85 8 o ]

whatis this? feedback

Ipfs/js-ipfs

L ® Bl inteis-iots « SourceCred ® +
Analyre crod
< C & httpsi//sourcecred.lo/prototypes/ipis/s-Ipf " @ 00 @3 A e
t Filter by node type: user %] Shaw walght conflguration
whatlathis? feedback  Description Cred
Y +  (@daviddias 239.24
Ipfa/js-ipfs @alanshaw 8693
Anaiyze ored + AUTHORS 87 pull requests 34.66% 3013
+  AUTHORS 823 comments 32.00% 27.82
Filter by node type: | user B Angw vaigin sonfieurmise « AUTHORS 1465 commits 10.02% 8.7
Description Cred AUTHORS 199 pull request reviews 7.69% 6.69
@daviddias 23924 +  AUTHORS review on #1400 (+1653/-9): feat: ipns locally 0.19% 017
@alanshaw 86.93 + AUTHORS reylew on #856 (+1186/-239): Awesome Endeavour: DHT Part Il 0.18% 016
«  AUTHORS 87 pull requests 34.66% 3013 +  AUTHORS review on #1559 (+818/-31): feat: ipns over pubsub 0.15% 013
+  AUTHORS 823 comments 32.00% 27.82 +  AUTHORS revlew on #1045 (+2117/-27): feat: pin API 014% 012
+  AUTHORS 145 commits 10.02% 87 +  AUTHORS review on #856 (+1186/-239): Awesome Endeavour: DHT Part Il 0.11% 0.10
- | AUTHORS 199 pull request reviews 7.69% 6.69 +  AUTHORS review on #856 (+11086/-239): Awesome Endeavour: DHT Part Il 011% 009
*  AUTHORS 24 Issues 7.62% 6.62 +  AUTHORS reylew on #1701 (+551/-200): refactor: Ipns routing logle moved to Instantiation 0.10% 0.09
+ IS REFERENCED BY 191 comments 5.00% 4.35 +  AUTHORS reylew on #856 (+1186/-239): Awesome Endeavour: DHT Part Il 0.09% 0.08
IS REFERENCED BY 3 Issues 1.07% 0.93 +  AUTHORS [eylew on #1540 (+261/-16): [WIP] feat: support chunked add requests 0.09% 008
* IS REFERENCED BY 3 pull requests 0.91% 0.79 *  AUTHORS raview on #1400 (tHi"‘ 3/-9): feat: Ipns locally 0.09% 0.08
REACTED & TO 77 comments 0.19% 017 +  AUTHORS fayiew on #1400 (+1653/-9): feat: ipns locally 0.08% 0.07
- 18 REFERENGED BY 7 pull request reviews 0.18% 0.15 +  AUTHORS review on #1559 (+818/-31): feat: ipns over pubsub 0.08% 0.07
- REACTED W TO 5 pull requests 0.13% 0.12 *  AUTHORS review on #1342 (+726/-12): feat: Ping 0.07% 0.06
+ | REACTED W TO 36 comments 0.12% 0.1 AUTHORS feyiew on #1400 (+1653/-9): feat: ipns locally 0.07% 0086
ok g : +  AUTHORS revlew on #1400 (+1653/-9): feat: Ipns locally 0.07% 0.06
*/ REACTED ¥ T0 4 pull requests 012% on + AUTHORS review on #1400 (+1653/-9): feat: ipns locally 0.07% 0.06
REACTED ¥ TO 20 comments 0.11% 0.10 +  AUTHORS review on #1409 (+4/-0): doos: 2018 Q3 OKRs 0.07% 0.06
* REACTED & TO 3 pull requests 0.08% 0.07 +  AUTHORS revlew on #1701 (+551/-200): refactor. Ipns routing logic moved to Instantiation 0.07% 0.06
REACTED & TO 7 issues 0.07% 0.06 +  AUTHORS review on #1725 (+606/-480): feat: ipns over dht 0.06% 0.05
« REACTED® TO1 Issue 0.01% 0.01 +  AUTHORS revlew on #1045 (+2117/-27): feat: pin API 0.06% 0.08
+ REACTED® TO 1 Issue 0.01% 0.01 +  AUTHORS review on #1725 (+606/-488): feat: ipns over dht 0.05% 0.04
+  SYNTHETIC LOOP 1 user 0.00% 0.00 AUTHORS review on # nm.s 1_*;1 1 fra' 2 f) feat: pin API 0.05% 0.04
@dignifiedquire 70.69 +  AUTHORS revlew on #1045 (+211//-27): feat: pin API 0.05% 004
+ ) Gulclort 28.69 AUTHORS revlew on #1669 (+175/-0): [WIP] feat: Try out CircleCl's new infrastructure for test & release 0.05% 0.04
i flow
(@dryajoy 26.44 33 (49 # A
+ | @pota 2538 +  AUTHORS raview on #1335 (+253/-182): feat: improved error handling en the CLI 0.05% 0.04
i “.:\ anntos '23.58 AUTHORS feview on #1485 (+36/-4): feat: Allow pregenerated ids 0.05% 004
E‘]_ ERanion 20'43 AUTHORS revlew on #1663 (+#15/-7): fix: add missing dependencies 0.05% 0.04
an ? ' AUTHORS raview on #1559 (+818/-31): feat: ipns over pubsub 0.05% 0.04
* AUTHORS 22 pull requests 39.82% 8.14 . e P i d :
_, : AUTHORS reyview on #1045 (+2117/-27). feat: pin AP 0.05% 004
+  AUTHORS 111 comments 24.10% 492 % 3 i
7 3 i +  AUTHORS ravlew on #1360 (+486/-192); feat: mfs implementation 0.05% 0.04
IS REFERENCED BY 81 comments 8.52% 1.74 = I : .
z 1 . AUTHORS review on #1552 (#1784/-347): feat: cid base option 0.05% 0.04
*  AUTHORS 48 pull request reviews 8.43% 1.72 o] Gty :
, : AUTHORS reyvlew on #1663 (+15/-7): fix: add missing dependencies 0.05% 004
AUTHORS 24 commits 8.36% 1. e i
5 i *  AUTHORS [eview on #1663 (+15/-7): fix; add missing dependencies 0.05% 0.04
* IS REFERENCED BY 4 Issues 5.07% 1.04 s
£ AUTHORS raview on #1663 (+15/-7): fix: add missing dependencies 0.05% 0.04
L AlITHORS 4 lesuit R79% 276 + AUTHORS raviaw on #1401 (+208/-130): feat: new libp2p confi 0.04% 0,04
+ IS REFERENCED BY 1 pull request 1.25% 0.26 i permienrs it e P E, i 9 e
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' Filter by node type: user B Show walght conflguration
what ls this? feedback Dascription Cred
Lo «  (@daviddias 239.24
Ipfa/js-ipfs @alanshaw 86.93
Anaiyze ored * AUTHORS 87 pull requests 34.66% 3013
+  AUTHORS 823 comments 32.00% 27.82
Filter by node type: | user B Anow vaigin sonfeurmise + AUTHORS 146 commits 10.02% 8.7
Description Cred AUTHORS 199 pull request reviews 7.69% 6.69
@daviddias 23924 +  AUTHORS review on #1400 (+1653/-9): feat: ipns locally 0.19% 017
@alanshaw 86.93 +  AUTHORS reylew on #856 (+1186/-239): Awesome Endeavour: DHT Part Il 0.18% 0.6
+  AUTHORS 87 pull requests 34.66% 3013 on #1559 (+818/-31): feat: ipns over pubsub 0.15% 0.13
+  AUTHORS 823 comments 32.00% 27.82 w on #1045 (+2117/-27). feat: pin API 0.14% 032
+  AUTHORS 145 commits 10.02% 87 +  AUTHORS reyiew on #856 (+1186/-239): Awesome Endeavour: DHT Part Il 0.11% 0.10
AUTHORS 199 pull request reviews 7.69% 6.69 +  AUTHORS review on #856 (+1186/-239): Awesome Endeavour. DHT Part Il 011% 009
*  AUTHORS 24 Issues 7.62% 6.62 +  AUTHORS revlew on #1701 (+551/-200): refactor: Ipns routing logle moved to Instantiation 010% 009
+ IS REFERENCED BY 191 comments 5.00% 4.35 +  AUTHORS raview on #856 (+1186/-239): Awesome Endeavour: DHT Part II 0.09% 0.08
IS REFERENCED BY 3 Issues 1.07% 0.93 +  AUTHORS [eylew on #1540 (+261/-16): [WIP] feat: support chunked add requests 0.09% 008
+ IS REFERENCED BY 3 pull requests 0.91% 0.79 +  AUTHORS review on #1400 (+1653/-9): feat: Ipns locally 0.09% 0.08
REACTED & TO 77 comments 0.19% 017 +  AUTHORS feyiew on #1400 (+1653/-9): feat: ipns locally 0.08% 0.07
- 18 REFERENGED BY 7 pull request reviews 0.18% 0.15 +  AUTHORS revlew on #1559 (+818/-31): feat: ipns over pubsub 0.08% 0.07
- REACTED W TO 5 pull requests 0.13% 0.12 *  AUTHORS review on #1342 (+726/-12); feat: Ping 0.07% 0.06
. | REACTED'® T0 36 comments 0.12% 0.1 AUTHORS feyiew on #1400 (+1653/-9): feat: ipns locally 0.07% 006
b 4 g +  AUTHORS revlew on #1400 (+1653/-9): feat: Ipns locally 0.07% 0.06
*./ REACTED ¥ T0 4 pull requests 012% on + AUTHORS review on #1400 (+1653/-9): feat: ipns locally 007% 0.06
REACTED ¥ TO 20 comments 0.11% 0.10 +  AUTHORS reyiew on #1409 (+4/-0): docs: 2018 Q3 OKRs 0.07% 006
¢ REACTED & TO 3 pull requests 0.08% 0.07 +  AUTHORS raview on #1701 (+551/-200): refactor. Ipns routing logic moved to Instantiation 0.07% 0.06
REACTED » TO 7 issues 0.07% 0.06 +  AUTHORS raview on #1725 (+606/-400): feat: ipns over dht 0.06% 0.05
* REACTED® TO1 Issue 0.01% 0.01 +  AUTHORS reylew on #1048 (+2117/-27): feat: pin API 0.06% 0.08
+ REACTED® TO 1 Issue 0.01% 0.01 +  AUTHORS review on #1725 (+606/-488): feat: ipns over dht 0.05% 0.04
. SYNTHETIC LOOP 1 user 0.00% 0.00 AUTHORS reylew on # 1[:-1? (+211 fra' 2 f) feat: pin API 0 0575 0.04
« @dignifiedquire 70.69 +  AUTHORS review on #1045 (+211//-27): feat: pin API 0.06% 0.04
. ” 3 aviow 7 . v i .
. @viclortb 28.69 AUTHORS review on #1669 (+175/-0): [WIP] feat: Try out CireleCl's new infrastructure for test & release 0.05% 0.04
i flow
@dryajov 26.44 A2E (4IE ”y I
+ | @pota 25.38 +  AUTHORS raview on #1335 (+253/-182): feat: improved error handling on the CLI 0.05% 0.04
= “.:\ nocear 108 '23.58 AUTHORS [eyiew on #1485 (+36/-4): feat: Allow pregenerated ids 0.05% 004
(UEARCO-3ANI0Y e AUTHORS revlew on #1663 (+#15/-7): fix: add missing dependencies 0.05% 004
@achingbrain 20.43 ¢ .
i AUTHORS rayiew on #1559 (+818/-31): feat: ipns over pubsub 0.05% 0.04
* AUTHORS 22 pull requests 39.82% 8.14 P i J 3
x AUTHORS reyview on #1045 (+2117/-27). feat: pin AP 0.05% 004
+  AUTHORS 111 comments 24.10% 492 g : s
:; % 2 +  AUTHORS ravlew on #1360 (+486/-192): feat: mfs implementation 0.05% 0.04
IS REFERENCED BY 81 comments 8.52% 1.74 P . -
i 7 ; AUTHORS review on #1552 (+#1784/-347): feat: cid base option 0.05% 0.04
*  AUTHORS 48 pull request reviews 8.43% 1.72 . o) X
2 : AUTHORS revlew on #1663 (+15/-7): fix: add missing dependencies 0.05% 004
AUTHORS 24 commits 8.36% 1.1 L :
_ X *  AUTHORS raview on #1663 (+15/-7): fix: add missing dependencies 0.05% 0.04
+ IS REFERENCED DY 4 issues 5.07% 1.04 e d
AUTHORS review on #1663 (+15/-7): fix: add missing dependencies 0.05% 004
>/ AUTHORS 4 ssusa kbl 976 + AUTHORS raviaw on #1401 (+208/-130): feat: new libp2p confi 0.04% 0,04
+ IS REFERENCED BY 1 pull request 1.25% 0.26 gt pomrienstsili il it L i P FJH ‘ 9 e T N
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