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\ Interledger
/ The protocol for connecting ledgers.



Interledger

e White paper released in October 2015
e Open standard for connecting any type of ledger

e W3CCommunity Group with 220+ members

W3. conmonwealthBark <, & Capgemini

BIGCHAIN®® ovemsueu--

67/- 2 worldpay # THOMSON REUTERS

Alibaba Group

pwc



What are we trying to solve?



The World Has




Payments Have Not




The New Corporate

& airbnb

amazon
N

L

£l

Alibaba Group

Global from day one
On-demand fulfillment
Distributed suppliers and customers

Digitally native

UBER

facebook

Google
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The Consumer Space Is Changing Too

50B

Internet of Things

50 Billion Connected Devices by 2020

Consumers Will Make International
Micropayments Without Even Thinking

15B
128 .
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The New Corporate’s Transaction Needs

High volume, low value,
high velocity

On demand and
real time

Complete visibility

@ .

Value-added controls
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Today’s Infrastructure Designed for High Value Payments

Eﬁ. & 23 B 24 § 25 & Iﬂ.

Low-Volume High-Value Slow Batch Payments
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Internetworking



Inter-net-work-ng
noun

The interconnection of two or more
networks so as to form a larger network.



There are some things money can't buy.
For everything else, there's MasterCard.




In global payments today,

REACH

IS what matters.



XFINITY  Internet

XFINITY is the fastest Internet provider in the
nation according to PC Mag.
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"...thefastest Internet provider in the nation ..
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GOODBYE
SL.. W
DOWNLOADS

"America’s , most
Get FiOS.
America’s fastest, most consistent a nd mOSt
and most reliable Internet. "
Internet.

STARTING AT
NO ANNUAL
s 9 9 CONTRACT O
ma. +ta REQUIRED.

FiQS’ Internet 15M +Fi0S TV Prime HD + FiOS' Digital Voice

VISIT WelcomeToFi0S.com

or CALL 1.888.279.8085

el FiOS




" The future of
broadband exists
in Kariskoga.
Buckle up.

www.karlskogaenergi.se/broadband EM&MJQ



In information networks, it's all about

Sy ==D

GOST RELIABILITY SIMPLIATY




Wete already the biggest.
Wete already the best.

We've already got more " . biggest .."
members.

We already offer more "...more members ..!
SCI'VICCS.
Sowe decided to make some improvements. ! o -more S erV|CeS oo :l

already the best s
ice in the world, low as 10¢ a minu
And it’s not onl
ike the CompuSe

It revolution

! call us tod:
pull-down menus and dialog boxes e The new CompuServe. Now customized
letters and read PC support material offline. for MS-D?S computers, (bmp Serve’

800 848-8199




REACH » SPEED

GOST QUALTY

Internetworking changes the game.



Payment Networks Are Disconnected

e @
Xe_ “eXeos-eX

Banks Mobile Money

Online Wallets
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Internetworking For Payment Networks
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Banks Blockchain Mobile Money Online Wallets
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How Does It Work?

R _ 5



Transferring Funds Across Networks

Sender Ledger

Lo

Ledger Recipient

| l
e o
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Connectors Link Two Ledgers

Connector

Alice 100 Chloe 110
j 100 j 110
Chloe ‘ 0 Bob ‘ 0
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Bilateral Connections Don't Scale

32



Bilateral Connections Don't Scale

O(n?)

V2 {
K
%

i Af‘
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Networks Do Scale

Omn)

/

AN
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But There Isn't Always A Direct Connection

on)
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We Need Multiple Hops

Omn) .
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First Step: Interledger Address

us.wf.bob

V 4 4V 4 4 4 4 4 & 4



Sender Attaches Packet to Local Transfer

I

: us.wf.bob
1 1023.20

I

L& & & & & & & .,
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Connector Forwards the Packet via Another Transfer

L& & & & & & & .,

Alice

Chloe
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If Connectors Fail, Would We Lose Money?

?
o & i

Alice 100 Chloe 110 @-;
j 100 X

Chloe 0 Bob 0 4—5
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Ledgers Provide Hold Functionality

Alice Chloe
On Hold 0 On Hold 0
Chloe 0 Bob 0
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Holds Are Dependent on Conditions + Expiries

42



Condition Fulfillment Executes Transfer

0O—0—9 O
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Timeouts Cause Funds to Be Returned

O S O
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Sender Commits Funds
To Initiate Payment



Funds Are Committed From Left to Right

COMMITMENT

Alice 100
On Hold 0
Chloe 0

Chloe 110
On Hold 0
Bob 0
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Sender Puts Funds On Hold

1023.20

L& & & & & & & .,

E us.wf.bob
|
I

Alice 100
't:}100
On Hold 0

Chloe 0

On Hold

Bob

110

0
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Connector Gets Notification of Funds on Hold

I

: us.wf.bob
1 1023.20

I

L& & & & & & & .,

Alice 0 Chloe
On Hold 100 On Hold
Chloe 0 Bob

110

0
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Connector Puts Funds on Hold

Alice 0
On Hold 100
Chloe 0

I

: us.wf.bob
1 1023.20
I

L& & & & & & & .,

On Hold

Bob
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Recipient Gets Notification of Funds on Hold

Alice 0 Chloe 0
On Hold 100 On Hold 110
Chloe 0 Bob 0

I

: us.wf.bob
1 1023.20

I

L& & & & & & & .,
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Recipient
By Fulfilling the Condition



Transfers Are Executed Right to Left

Alice
On Hold 100
Chloe 0

Chloe 0
On Hold 110
Bob 0

52



Recipient Signs Receipt

Alice 0
On Hold 100
Chloe 0

Chloe 0
On Hold 110
Bob 0
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Signature Fulfills Condition, Ledger Releases Held Funds

Alice Chloe
On Hold 100 Y| onHold 110
:| 110
Chloe 0 Bob 0
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How Does the Connector Get Reimbursed?

Alice Chloe
On Hold 100 ; On Hold 0
Chloe 0 Bob 110
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Connector is Notified That Funds Have Been Released

v
Alice 0 Chloe 0
On Hold 100 ; On Hold 0
Chloe 0 Bob 110
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Connector Passes on the Recipient’s Signature

Alice 0 Chloe 0
On Hold 100 ; On Hold 0
Chloe 0 Bob 110
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Receipt Releases Funds from Hold

Alice Chloe

— On Hold 100 ; On Hold 0
j 100

Chloe 0 Bob 110




Sender Gets Non-Repudiable Proof of Payment

Alice 0 Chloe 0
; On Hold 0 ; On Hold 0
Chloe 100 Bob 110
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Transfers Are Committed L2R, Executed R2L

60



The Impact



Before Internet: Dedicated Infrastructure

Phone
Telegraph
Pagers

TV



Infrastructure Consolidation

Phone = =
Email ~— <~
Chat ~— <
v el el

Internet




Internet Architecture

Application HTTP SMTP NNTP NTP RTP

Transport TCP UDP

Network WIF BLUETOOTH ETHERNET



Realtime Payments Require Capital




Before Interledger: Dedicated Hoat

Corporates
Remittance
Retail

Banks



Capital Consolidation

Credit Cards \I/
Corporates \l/
Remittance \I/
Banks \l/

Interledger
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Interledger Architecture

Application SPSP PPSP ...
Interledger
Ledger 1ISO 20022

BITCOIN ETHEREUM



ILP Cost Model

International Payment Infrastructure Costs
(Representative Bank, Costs in SM USD)

B Cash Management Costs (Rebalancing)

2.4 I interest Opportunity Cost
- Currency Hedging Costs
6.3
|:| FX Costs
|:| Account Maintenance Costs
51 |:| Capital Cost of Treasury Float
9.6 :
|:| Payment Processing Costs
6.1
9.7 2.0
4.4

Current System ILP



The Internet: Cheaper Letters?

B



The Internet: New Business Models

W Google UBER ebay
(Q\airbnb @& spotiy NETFLIX amazoncom



Removing Fixed Costs

Cost A Cost A

unviable viable viable

Transaction size Transaction size
pre-internetworking post-internetworking
fixed costs price out new business models

long-tail use cases become possible



Example: P2P Content

Subscription
service



Example: P2P Content

Subscription
service



Example: P2P Content




Future Examples

g -
]

Distributed
Systems

Nano-
Economies

Incremental
Payments

Smart
Contracts



The Internet of Value is a gam

:-' S

e change

r.
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