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Customer

Merchant

1. Customer & Merchant agree upon an Implicit/Explicit Contract which defines details such as:
Deposit Size, Payment Amount, Payment Frequency

2. Customer makes the required deposit by creating a
Funding Tx

Funding Tx |

| Input 1 - deposit by Customer |

S1
—S2

3. Customer signs Funding Tx and submits to Bloc

Blockchain

kchain

Output 1 - pays entire deposit. can only be
spent if the redeem script contains:

1. Customer & Merchant Sig; or

2. Customer Sig after Time N

4. When payment is required, Customer makes a
Replaceable Tx which spends the deposit in Funding
Tx to pay the Merchant and the remainder back to
Customer

Time: After Funding Tx has been added to the blockchain

\

S3

S4

Replaceable Tx
| Input 1 - spends deposit from Funding Tx'|

5C
and

ustomer signs Replaceable Tx

sends to Merchant* S5

QOutput 1 - pays amount due to Merchant
Qutput 2 - pays remainder fo Customer

*Time N has no passed yet, o requires
Customer & Merchant Sig

6. Whenever another payment is due, Steps 4-5 are
repeated. The amount paid to the Merchant and the
remainder back to Customer is adjusted accordingly

*Replaceable Tx still requires Merchant's sig
to be complete

_—S6

7. To end the payments/contract, the Merchant signs the
latest Replaceable Tx and submits to Blockchain

S7

Note that the total payment to the Merchant must be monotonically increasing in a trustless system. In this way, the Merchant
is incentivised to submit the latest Replaceable Translaction o the Blockchain to get the maximum total payment

1. If for any reason, no Replaceable Tx was submitted
to the blockchain before Time N the Customer can
spend Funding Tx using only its sig

Refund Tx
| Input 1- spends deposit from Funding Ty |

Time:N

_— S8

8. Customer signs Refund Tx and submits to Blockchain

Output 1 - pays entire deposit to any
adaress(es) set by Customer. not limited fo
one output

*requires only Customer Sig after Time N

\

S9

Fig. 1
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Time Customer Merchant Blockchain
| 1. Merchant creates C number of contracts for
| services/assetsletc which define details such as
| Deposit Size, Payment Amount, and Payment
* Frequency to name a few _— S101
‘ 2. Merchant mints a token for all C contracts (see
| Coloured coins for the scripts involved)
|
| Minting Tx
i [ Input 1 - funds by Merchant || 3. Merchant stbmits
| Qutput 1 - pays part of the funds to a Minting Tx to blockchain
| scriptltoken representing contract 1 /
| | S103
\ Qutput C - pays part of the funds toa —
| script/token representing contract C 5102
|
* 4. Once the tokens are on the blockchain, Merchant publishes the tokens'
| scripts, and the contract details on a platform accessible by the Customer
|
| S104 Note that a Merchant can dp stleps 1-4 at any time
| , , and add the new tokens to its list
. 5. Customer browsing the contracts sees one it wants
- toenter. Customer creates Funding Tx with the
- Merchants token script and a deposit by Customer S105
i Funding Tx
i [Input 1- deposit by Customer |
| |Input 2- token by Merchant |
| Output 1- pays X amount”. Can anly be 6 Customer signs Funding Tx (their deposit 3106
\ spent f the redeem script contains: in Input 1) and sends to Merchant
| 1. Customer & Merchant Sig; or
| 2. Customer Sig after Time N
| Qutput 2- pays Y amount”. Can only be
i spent if the redeem script contains:
‘ 1. Customer & Merchant Sig; or : : : : :
i 2 Merghant Sigater Time N 1. Merchant signs Funding Tx (their token in Input 2) and submits to
| blockchain
- *X+Y =deposit + token value
- Xcan be the entire deposit by the Customer (i.e.
- Customeris refunded whole deposit after time N if no sS107
- Txtakes place). Other schemes are possible such as
v imposing a minimum fee when entering contract etc.

Fig. 2



Customer

8. When payment is required, Customer makes a
Replaceable Tx which spends X and Y from Funding Tx
to: send token back to Merchant, pay amount due to

Merchant, and pay the remainder to Customer
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Time: After Funding Tx has been added to the blockchain

Merchant

Blockchain

Fig. 2 - continued

|

|

|

|

|

|

i Replaceable Tx | ——S108

| f *

| Input 1 - spends X from Fund/'ng TX* 9. Customer signs Replaceable Tx (both

| Input 2 - spends ¥ from Funding Tx inputs) and sends to Merchant

|
Quiput 1- pays the token value to the

Y same script S109 J

i Qutput 2 - pays amount due to Merchant

! Qutput 3 - pays remainder to Customer

|

| *Time N has not passed yet, so requires

w Customer & Merchant Sig

I

- 9. Whenever another payment s due, Steps 8-9 are S110 ,

| repeated. The amount paid to Merchant and 10. To end the payments/contract, the Merchant signs the latest

| remainder back to Customer s adjusted accordingly Replaceable Tx (both inputs) and submits to blockchain

|

i Note that the total payment to the Merchant must be monotonically increasing in a trustless system. In this way, the Merchant

| is incentivised to submit the latest Replaceable Transalction o the Blockchain to get the maximum total payment

*' Time: N

. 11.Iffor any reason, no Replaceable Tx was

- submitted to the Blockchain before Time N, the

- Customer & Merchant can make their own Refund Tx S111

| L —

| Customer Refund Tx —

| n

" ||Input 1 - spends X fom Funding Tx | 12. Customer signs Customer Refund Tx and submits to blockchain

| Outout 1 - pays total of X to any \

i adarress(es) set by Customer. not limited S112
fo one oufput

i . P : : 12, Merchant signs

| requires only Customer Sig after Time N Verchant Refurd Tx Me;%réagﬁgrﬁ:‘gng Tx

Y |Input - spends Y fom Funding TX* || | blockchain

i Qutput 1 - pays total of Y to any \

\ address(es) set by Merchant. not limited S114

| to one output. Can remint Token

|

\/ *requires only Merchant Sig after Time N

S113
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S201
Token Minting Tx

[ Input 1- funds by Minter" |
Qutput 1 - pays funds o a script Which CseiptPubkey, 7
represents the token owned by Minter -~ OP_HASH160 <script hash> OP_EQUAL |

- h}@?f 7777777777777777777777

e luncstotenvale susialyastel o ropesenis hen ownedbyMiley) ]
' OP_1 <Metadatat> <Metadata2> <PubKey_Minter> OP_4 |
(OP_CHECKMULTSG ]
Token Transferring Tx sorptSig. ? S |
o Input 1 - spends the token and its finds || 0 <Sig Minter> <sorptseriglzed> |

Output 1 - pays the funds to a script which __N‘h pfukey |
represents the token owned by party A* | OP_HASH160 <script hash> OP_EQUAL |

777777 ashot

o et rancac fha cama matadata tn - —— — ———— ) 2

the script reuses the same metadata to o 7
S202 " - Script (represents token owned by Party A) \
presenie” e tofen ' OP_1 <Mefadata> <Metadata2> <PubKey_A> <Pubkey_ Mier> OP 4|

(O CHECKMULTSIG ]

*Minter's PubKey is not necessary, but allows the Minter to control how Party A
uses the token. (e.g. prevents Party A from melting the token)

Fig. 3
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Minting Transaction Details

Minting Transaction

MINTING_TX

1

<Tx containing Funds by Merchant, assume 1,000 Satoshis>

<Tx Index of Funds>

<Script required to unlock Funds>

<ScriptSignatureFlags>

OXFFFFFFFF

1

1,000

OP_HASH160 <script_hash_token> OP_EQUAL

0

Fig. 4A

e Input 1 - funds by Merchant to mint the token
o Funds amount and unlocking script is arbitrary

e Qutput 1 - pays funds to <script_hash_token> which is Hash160 of the script:

Script OP_1 <Metadata1> <Metadata2> <PubKey_Merchant> OP_3
OP_CHECKMULTISIG

where metadata1 & metadata2 are pretend compressed public keys containing
information about the contract

Fig. 4B
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Funding Transaction Details

Funding Transaction

FUNDING_TX

2

<Tx containing Deposit by Customer, assume 500,000 Satoshis>

<Tx Index of Deposit>

<Script required to unlock Deposit>

<ScriptSignatureFlags>

OXFFFFFFFF

MINTING_TX

IDX_001

<Sig Merchant> <script_serialized_token>

<ScriptSignatureFlags>

OXFFFFFFFF

2

450,000

OP_HASH160 <script_hash_customer> OP_EQUAL

51,000

OP_HASH160 <script_hash_merchant> OP_EQUAL

0

Fig. 5A
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Input 1 - deposit by the Customer as required by contract
o The deposit amount and unlocking method is arbitrary

Input 2 - token by Merchant, Customer copies this from a platform where the Merchant
publishes the contract and token script. <script_serialized_token> is serialized token script:

Script

OP_1 <Metadata1> <Metadata2> <PubKey_Merchant> OP_3
OP_CHECKMULTISIG
where metadatal & metadata2 contain information about the contract

Output 1 - pays X amount to <script_hash_customer> which is a Hash160 of:

Script

OP_IF <now + time N> OP_CHECKLOCKTIMEVERIFY OP_DROP
<PubKey_Customer> OP_CHECKSIGVERIFY OP_ELSE
<PubKey_Customer> <PubKey_Merchant> OP_2
OP_CHECKMULTISIGVERIFY OP_ENDIF

o <script_hash_customer> can be unlocked by:
e (OP_1 <Sig_Customer> <serialized script customer>  with Locktime N; or
e OP_0 <Sig_Customer> <Sig Merchant> <serialized script customer>

o X amount paid (450,000 here) is adjustable depending on contract terms. i.e. how
much is refunded to Customer if no Replaceable Transaction is submitted to the
blockchain before time N

Output 2 - pays Y amount to <script_hash_merchant> which is a Hash160 of:

Script

OP_IF <now + time N> OP_CHECKLOCKTIMEVERIFY OP_DROP
<PubKey_Merchant> OP_CHECKSIGVERIFY OP_ELSE
<PubKey_Customer> <PubKey_Merchant> OP_2
OP_CHECKMULTISIGVERIFY OP_ENDIF

o <script_hash_merchant> can be unlocked by:
e (OP_1 <Sig_Merchant> <serialized script merchant>  with Locktime N; or
e OP_0 <Sig_Customer> <Sig Merchant> <serialized script merchant>

o Y amount paid (50,000 here) is adjustable depending on contract terms. i.e. how
much is paid to Merchant if no Replaceable Transaction is submitted to the
blockchain before time N

Fig. 5B
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Replaceable Transaction Details

Replaceable Transaction

REPLACEABLE_TX

2

FUNDING_TX

IDX_001

OP_0 <Sig_Customer> <Sig Merchant> <serialized script customer>

<ScriptSignatureFlags>

OXFFFFFFFF

FUNDING_TX

IDX_002

OP_0 <Sig_Customer> <Sig Merchant> <serialized script merchant>

<ScriptSignatureFlags>

OXFFFFFFFF

3

1,000

OP_HASH160 <Script_hash_token> OP_EQUAL

10,000

OP_DUP OP_HASH160 <Address Merchant> OP_EQUALVERIFY
OP_CHECKSIG

490,000

OP_DUP OP_HASH160 <Address Customer> OP_EQUALVERIFY
OP_CHECKSIG

0

Fig. 6A
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e Input 1 - spends Output 1 of Funding Tx using Customer & Merchant sig to unlock
<serialized script customer>:

Script OP_IF <now + time N> OP_CHECKLOCKTIMEVERIFY OP_DROP
<PubKey_Customer> OP_CHECKSIGVERIFY OP_ELSE
<PubKey_Customer> <PubKey_Merchant> OP_2
OP_CHECKMULTISIGVERIFY OP_ENDIF

e Input 2 - spends Output 2 of Funding Tx using Customer & Merchant sig to unlock
<serialized script merchant>:

Script OP_IF <now + time N> OP_CHECKLOCKTIMEVERIFY OP_DROP
<PubKey_Merchant> OP_CHECKSIGVERIFY OP_ELSE
<PubKey_Customer> <PubKey_Merchant> OP_2
OP_CHECKMULTISIGVERIFY OP_ENDIF

e Output 1 - pays funds to <script_hash_token> which is Hash160 of the script:

Script OP_1 <Metadata1> <Metadata2> <PubKey_Merchant> OP_3
OP_CHECKMULTISIG

where metadata1 & metadata2 are pretend compressed public keys contain
information about the contract

o This sends the token back to the Merchant

e Qutput 2 - pays amount owed to Merchant
This amount should be monotonically increasing with each new Replaceable Tx

e Qutput 3 - pays remainder of deposit to Customer

Fig. 6B
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Customer Refund Transaction Details

Customer Refund Transaction

CUSTOMER_REFUND_TX

1

FUNDING TX

IDX_001

OP_1 <Sig_Customer> <serialized script customer>

<ScriptSignatureFlags>

0x00000001

1

450,000

OP_DUP OP_HASH160 <Address Customer> OP_EQUALVERIFY
OP_CHECKSIG

N

Fig. 7A

e Input 1 - spends Output 1 of Funding Tx using Customer sig to unlock <serialized script
customer>:

Script OP_IF <now + time N> OP_CHECKLOCKTIMEVERIFY OP_DROP
<PubKey_Customer> OP_CHECKSIGVERIFY OP_ELSE
<PubKey_Customer> <PubKey_Merchant> OP_2
OP_CHECKMULTISIGVERIFY OP_ENDIF

o Note that the Sequence Number is not OXFFFFFFFF which signals for Locktime N to
be checked

e QOutput 1 - pays the amount in Funding Tx Output 1 to whatever addresses Customer
chooses to nominate

Fig. 7B
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Merchant Refund Transaction Details

Merchant Refund Transaction

MERCHANT_REFUND_TX

1

FUNDING TX

IDX_002

OP_1 <Sig_Merchant> <serialized script merchant>

<ScriptSignatureFlags>

0x00000001

1

50,000

OP_DUP OP_HASH160 <Address Customer> OP_EQUALVERIFY
OP_CHECKSIG

N

Fig. 8A

e Input 1 - spends Output 1 of Funding Tx using Merchant sig to unlock <serialized script
merchant>:

Script OP_IF <now + time N> OP_CHECKLOCKTIMEVERIFY OP_DROP
<PubKey_Merchant> OP_CHECKSIGVERIFY OP_ELSE
<PubKey_Customer> <PubKey_Merchant> OP_2
OP_CHECKMULTISIGVERIFY OP_ENDIF

o Note that the Sequence Number is not OXFFFFFFFF which signals for Locktime N to
be checked

e QOutput 1 - pays the amount in Funding Tx Output 2 to whatever addresses Merchant
chooses to nominate

o Merchant can choose to use one of the outputs to remint the token

Fig. 8B
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Minting Transaction

MINTING_TX

1

<Tx containing Funds by Hotel in address H, 100,000,000 Satoshis>

IDX_00

<Sig H> <PubKey H>

<ScriptSignatureFlags>

OXFFFFFFFF

5

99,994,000

OP_DUP OP_HASH160 <Address H> OP_EQUALVERIFY
OP_CHECKSIG

1,000

OP_HASH160 <script_hash_token1> OP_EQUAL

1,000

OP_HASH160 <script_hash_token2> OP_EQUAL

1,000

OP_HASH160 <script_hash_token3> OP_EQUAL

1,000

OP_HASH160 <script_hash_token4> OP_EQUAL

0

Fig. 9A
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Output 1 - P2PKH. Pays the remaining funds back to Hotel's address H

Output 2 - P2SH (Token 1). Pays 1,000 Satoshi to the hash of the script
<script_hash_token3>:

Script OP_1 <Metadata1> <Metadata2> <PubKey H> OP_3
OP_CHECKMULTISIG

where metadatal & metadata2 are pretend compressed public keys contain
information about contract 1

Fig. 9B

Funding Transaction

FUNDING_TX

2

<Tx containing Funds by Guest in address G, 6,000,000 Satoshis>

IDX_00

<Sig G> <PubKey G>

<ScriptSignatureFlags>

OXFFFFFFFF

MINTING_TX

IDX_004

<Placeholder for Sig H> <script_serialized_token3>

<ScriptSignatureFlags>

OXFFFFFFFF

2

3,000,000

OP_HASH160 <script_hash_guest> OP_EQUAL

3,000,000

OP_HASH160 <script_hash_hotel> OP_EQUAL

0

Fig. 10A
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Input 2 - Copy of the token details on Hotel’s intranet site.

Requires the Hotel’s signature to be complete

Output 1 - P2SH. Pays 3,000,000 to the hash of the script

<script_hash quest>:

Script |OP_IF <now + 48hrs> OP_CHECKLOCKTIMEVERIFY OP_DROP
<PubKey G> OP_CHECKSIGVERIFY OP ELSE <PubKey G>
<PubKey H> OP_2 OP CHECKMULTISIGVERIFY OP ENDIF

The locked funds can be claimed by the Guest in 48 hours time

if not spent.

Output 2 - P2SH. Pays 3,001,000 to the hash of the script

<script hash hotel>:

Script |OP_IF <now + 48hrs> OP_CHECKLOCKTIMEVERIFY OP_DROP
<PubKey H> OP_CHECKSIGVERIFY OP ELSE <PubKey G>
<PubKey H> OP_2 OP_CHECKMULTISIGVERIFY OP_ENDIF

The locked funds can be claimed by the Hotel in 48 hours time.
This is the minimum payment due as per Contract 3 and the

value of the token itself.

Fig. 10B



15/16

Replaceable Transaction

REPLACEABLE_TX

2

FUNDING_TX

IDX_001

OP_0 <Sig G> <Placeholder for Sig H> <serialized script guest>

<ScriptSignatureFlags>

OXFFFFFFFF

FUNDING_TX

IDX_002

OP_0 <Sig G> <Placeholder for Sig H> <serialized script hotel>

<ScriptSignatureFlags>

OXFFFFFFFF

3

1,000

OP_HASH160 <script_hash_token3> OP_EQUAL

3,025,000

OP_DUP OP_HASH160 <Address H> OP_EQUALVERIFY

OP_CHECKSIG

2,975,000

OP_DUP OP_HASH160 <Address C> OP_EQUALVERIFY

OP_CHECKSIG

0

Fig. 11A
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Input 1-2 - Spends the Funding Transaction outputs. Requires

the Hotel’s signature to be complete

Output 1 - P2SH. Sends the token back to Hotel. Pays 1,000 to
the hash of script <script hash token3>

Output 2 - P2PKH. Payment owed to Hotel 3,000,000 + 25,000/min

X 1lmin

Output 3 - P2PKH. Change back to Guest 6,000,000 - payment to
Hotel

Fig. 11B



