WO 2021/165756 PCT/1B2021/050365
1/18

e 151p-1 151n
153 -~~~ 15 e -
- Block pointer 155 =~
154 ~
~
T L\ .
/ N
i Gb [l Tl T Tx |} Tx Tx f} Tx | Tx Tx || Tx }o 152 }
\ kY
s
AN Block Bn-1 Block Bn (is Pool e
> «
AN - Blockchain 152i rid
~

/ X3
18257 1§ .
v Nodes of P2P é
network 106
Send Tx to be /
propagated / intemnet
£ : 102a
103a 103b

’Aiice Bob
{payer) {payee)



WO 2021/165756 PCT/IB2021/050365
2/18
152i ——-g————F! ure 2 152j
202 201 7 201 203
\ Do N Do N )
- A S D
N \
(\} TxIDy TxID; ,\]
\ input(s) Output(s) 203 Input(s) Output(s)l\
{ {
Input UTX0, /  |input UTXO,
e Pointer to e Amount ¢ Pointer to e Amount
previous Tx {e Locking Tx, e locking
e [ndexof script s Indexof script
UTXOin locking to UTXO, locking to
previous Tx Alice [within Tx,] Bob
e Unlocking e Unlocking
script for script for
unlocking unlocking
from . 202 UTXO, from .
previous . Alice .
party S
. Optional . Optional
. further UTXOs _ further UTXOs
Optional . ; thtic?nai .
further inputs . urther inputs °
Transaction

from Alice to Bob

.

Validated by running: Alice’s
locking script {from output of Tx;),
together with Alice’s unlocking
script (as input to Tx;}. This checks
that Bob’s unlocking script in Tx;
meets the condition(s) defined in
Alice’s locking script in Tx,.



WO 2021/165756 PCT/1B2021/050365
3/18

200 Figure 3

303 303

Connection Key

Intra-layer
= = == Ancestor

"""""""""" Core ancestor




WO 2021/165756 PCT/1B2021/050365
4/18

400 Figure 4

303

303 303

Connection Key

Intra-layer
— e = Ancestor

---------------- Core ancestor




WO 2021/165756 PCT/1B2021/050365
5/18

Figure 5
500

é Connection Key

Intra-layer
— e e Apcestor

---------------- Core ancestor

s s,
QRS SIS S R R R U U A - ™ B T —
s




WO 2021/165756 PCT/1B2021/050365
6/18

600




WO 2021/165756 PCT/1B2021/050365
7/18

Client




WO 2021/165756 PCT/IB2021/050365
8/18
152/ Tx; _
Figure 8
TXIDl
Version 1 Locktime 0
In-count 1 QOut-count 2
Input list Output list
Outpoint Unlocking script Value Locking script
TxlDy # 0 < Sigy >< P > dust [Checksig P,}
0 OP_FALSE OP_RETURN < data, >
N Ji .
Y Y
202 203
Figure 9
Index Data Hash chain element
1 Dl H‘l = H{Dl)
2 Dy Hy = H(Dy § Hy)
3 Dy Hy = H(Ds | Hy)
n, Dy, Hy, = H(D,, I Hy 1)




WO 2021/165756

PCT/1B2021/050365
9/18
Figure 10
index Data Public key Signature
1 Dy Pp=P +H(D) G Sig (P11, H(Dy))
2 Dy P =P +H(D, I Py} G Sig (P, H(D,))

3 D Pz =P+ H(D; | Pp)- 6 Sig (P13, H(D3))
y Dy, Ping = P14 H(Dn, | Piny )" G Sig (Pin,, H(Dn,))
Figure 11

index Data Ephemeral key Signature
1 Dl R11 - Rl -+ H(i)l) " G < Slv Ri'l >‘"\H(D1))
2 Dy Rig= Ry + H(Dy H Ryy) - G < 8y, Ry >(H{D,)
3 Dﬂ R}g == R1 + .H(\Dg EE RlZ} ‘ G < 51, R13 >(H(D3)}
iy Dnl R‘n‘q =Ry + H(Dni i Rl{nl._i)) G < S5y, 'Rl?wl >(H(Dn,1))




WO 2021/165756 PCT/1B2021/050365
10/18

1200 Figure 12

Clien




WO 2021/165756 PCT/1B2021/050365
11/18

Figure 13

Connections between
Cassandra Nodes
1399 Cassandra Node
Cluster
1300

Cassandra
Nodes -
1301

(b)

Key:

.~ DataPartition 1
{1351)

Data Partition 2
(1352)

<) Data Partition 3
{1353)

Cassandra Node
Cluster
1300



WO 2021/165756 PCT/1B2021/050365
12/18

Figure 14

Read/write
request .
1404
Client
1403

Key:

@ Replica Node 1301r

Coordinator Node 1301c¢

€~ Read/write interaction 1401

£ -> Gossip interaction 1402




WO 2021/165756 PCT/1B2021/050365
13/18

Figure 15

1404
1503~ 1501
1504
Write (51) L
Request ' B
|
| (53)

1502




WO 2021/165756 PCT/1B2021/050365

14/18
Figure 16
1301 1202 1201
e
N\ /
s

NCadSSdefa BLN Cassandra Node Cluster
ode Cluster {Incomplete Graph [i = 2}, coordinated by
{Complete

mining core[i=1
Graph) g [i=1])



WO 2021/165756 PCT/1B2021/050365
15/18

Figure 17

Key

Q :!e("t(\:f\l!(;?;?me Database node User/client
node 1201/104 /1202 node 1203




WO 2021/165756

PCT/1B2021/050365
16/18

Figure 18

~—

Key

Database node N\ User/client
1202 ‘ node 1203

Blockchain core
node 1201/104




WO 2021/165756 PCT/1B2021/050365
17/18

Figure 19

TXIDR,/W Request
Version 1 Locktime 0
In-count 1 Qut-count {2

Input list Output list
Cutpoint Unlocking script Value Locking script
TPy § 0 | < Sigroora. >< Plogra > dust [Checksig P& ,q ]
0 OP_FALSE OP_RETURN
< Reguest Data >

Read/write
request
2004

Ciient
1203




PCT/1B2021/050365

WO 2021/165756
18/18
Tx[DHinted Handof f
Version 1 Locktime 0
In-count 1 Out-count 2
input list Output list
Outpoint Unlocking script Value Locking script
TxIDy 10 | < Sigcoora. >< Ploora. = dust [Checksig P& ora]
0 OP_FALSE OF RETURN
< Hinted Handoff >




