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[ Background ]

first protocol that survives
Byzantine faults in
asynchronous network

time complexity: exponential to
polynomial

PBFT

GeoBFT

optimizations to reduce the cost
of communication

avoid sending most large replies

reduce the number of message
delays

a topological-aware and
decentralized consensus
protocol

introduced parallelization of
consensus at the local level

minimized communication
between clusters

a novel meta-BFT protocol

sharded-replicated

adhering to ring order

improve the performance of
read-only operations not
modifying the service state

permissioned blockchain system

RingBFT

shards

linear communication between

shard transactions

a scalable consensus for cross-




Introduction

- a solution to federated database
Rin g BFT o application
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Message Redesign in RingBFT

class RingBFTForwardMessage : public Message ar :
{ uint64_t RingBFTForwardMessage :: get_next_node_id(deque<uint64_t> ringOrder, deque<uint64_t> executeOrder){
publ : uint64_t next_shard = ringOrder.front();
d copy_from_buf(char *buf); ringOrder .pop_front();
d copy_to_buf(char *buf); if (ringOrder.empty()){
copy_from_txn(TxnManager *txn); executeOrder.push_front(next_shard);
}else{

copy_to_txn(TxnManager *txn);
c A+ : - executeOrder .push_back(next_shard) ;
64_t get_size();

foa }
init() {} return next_shard;
oid release(); }

sign(uint64_t dest_node_id);
bool validate();
string toString();

uint64_t view;
Array<uint64_t> index;
uint64_t hashSize;
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string hash; : onsensus |
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Array<ui 4_t> signSize;
Array<uint64_t> signOwner;
vector<string> signatures;

deque<uint64_t> executeOrder;
deque<uint64_t> forwardOrder;

uint64_t get_next_node_id(deque<uint64_t> ringOrder, deque<uint64_t> executeOrder); . e S e Loce
o s :

Replication

Round 1




Message Redesign in RingBFT

public Message

d copy_from_buf(char *buf);
d copy_to_buf(char *buf);
| copy_from_txn(TxnManager *txn);
d copy_to_txn(TxnManager *txn);
64_t get_size();

init() {}

release();

d sign(uint64_t dest_node_id);
b validate();
string toString();

Round 2 ’

uint64_t view;
Array<uint64_t> index; : :
inted t hashSize: RingBFTExecuteMessage: :RingBFTExecuteMessage(deque<uint64_t> eo){
string hash; executeOrder = eo;

4 _t> signSize;
_t> signOwner;

uint64_t RingBFTExecuteMessage::get_next_node_id(deque<uint64_t> executeOrder) {
uint64_t next_executeion_node_id = executeOrder.front();
executeOrder .pop_front();
return next_executeion_node_id;
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Message Execution in RingBEFT

global.cpp

global.h

helper.cpp

helper.h
io_thread.cpp
io_thread.h
lock_free_queue.cpp
lock_free_queue.h

void lockMap

is->lock.lock();

id unlockMap(){
this->lock.unlock();

1 Client txn client man;

ern string signDraft;

Array<SpinLockMap> dependentSRC;

e warmup done;
enable thread mem pool;
r t warmup bar;

Design dependent transaction:
Modified SpinLockMap to enable every
node of shard to lock and unlock data
fragments.

Use the array of SpinLockMap to
represent the datafragment needed for
every execution.



Message Execution in RingBEFT

switch (msg->get rtype()

case KEYEX: WorkThread:
rc = process_key exchange(msg);
break; 1.Get message from workQueue
case CL BATCH: . .
rc = process_client batch(msg); 2.Process the message with regard to its type

break; o .
case BATCH REQ: 3.Process first round execution and last round execution
rc = process_batch(msg);
break; separately
case PBFT CHKPT MSG:
rc = process pbft chkpt msg(msg);
break;
case RBFT LAST ROUND MSG:
send last round execute msg(msg) ;
case EXECUTE MSG:
rc = process_execute msg(msg);
break;

id WorkerThread::send last round execute msg(Message *msg)

rbft msg = [(RingBFTExecuteMessage *|)|msg

vector<uint64 t> dest;

dest.push back(rbft msg->executeOrder.front());

RingBFTExecuteMessage lastMsg = Message::create message(RBFT LAST ROUND MSG);
msg queue.enqueue(get thd id(), lastMsg, dest);

dest.clear();




Message Execution in RingBEFT

ingBFTExecuteMessage rbft msg ingBFTExecuteMessage *)msg;

if (msg

dep

tma

Mes
Ccli
crs
crs
ve

des
msg
des

dep

->rtype != RBFT LAST ROUND MSG)

endentSRC[rbft_msg->executeOrder.front()].lock();

(rbft_msg->executeOrder.size() == 1)

v yr<ui 64 t> des

dest.push_back( (uir t)e);

lastMsg = create message( LAST ROUND
msg_queue.enqueue(get thd id(), lastMsg, dest);
dest.clear();

n->run_txn print(msg);

::create message(CL RSP);

*crsp = (ClientR on age *)rsp;
p->init();
p->copy from txn(txn man);
tor<ui t> dest;
t.push_back(txn man->client id);
_queue.enqueue(get thd id(), crsp, dest);
t.clear();

endentSRC[rbft _msg->executeOrder.front()].unlock();

1 RC(

First Round Execution:
l.lock the data fragment
2.check if the last one

Last Round Execution:
1.perform the transaction
2.unlock corresponding data
fragment

3.reply to client



Message bExe

thread.cpp 9
2ss_client_batch(M
File Edit View Search Terminal Help peschient. Satch

Work Dequeue (18446744073709551615,18446744073709551615) msg)
File Edit View Search Terminal Help

:
; e E :
Work Dequeue (18446744073709551615,18446744073709551615) Xecutlon.

QWorkQueue: :dequeue

}
hsork Dequeue (18446744073709551615,18446744073709551615) 1 b
: QWorkQueue: :dequeue Message Cannot e

: ' - displayed

Q;Joerueue::dequeue File Edit View Search Terminal Help Work Dequeue (18446744073709551615,18446744073709551615)
Work Dequeue (18446744073709551615,18446744073709MSg_recv_time=0.000000 A
msg_recv_tine_avg=0.000000 Running InputThread 6
1 msg_recv_idle_time=1.019954 Message::create_messages
QWorkQueue: :dequeue msg_batch_cnt=0 server_recv_loop print msg content
} msg_batch_size_msgs=0 T
Work Dequeue (18446744073709551615,18446744073709MSg_batch_size nsgs_avg=0.000000 Message::create messages
msg_batch_size_bytes=6 server_f root@b1e8bfaf377b: /home/expo/resilientdb

Running File Edit View Search Terminal Help
File Edit View Search Terminal Help Running Work Dequeue (18446744073709551615,18446744073709551615)
interval_tput=0.000000 QWorkQue
1
=0.000000 txn_cnt=0 Work DeRunning InputThread 6
Running InputThread 7
1 Message::create_messages
[prog] QWorkQueRunning OutputThread 8
total_runtime=0.111820 I_mem_usage=972360 server_recv_loop print msg content
{2
Message::create_messages
server_recv_loop print msg content

=0.000000

QWorkQueue: :dequeue

8

lientdbs# [] Work Dequeue (18446744073709551615,18446744073709551615)
FINISH:
FINISH: et 1
FINISH: QWorkQueue: :dequeue
FINISH: 0
FINISH: Work Dequeue (18446744073709551615,18446744073709551615)
PASS! SimTime = 14.781923
Output 8: 0.000000 1
Input 6: 0.000000 ClientThread::run print msg content
Input 7: 0.000000 {




Global Sharing in RingBFT

Difference:

GeoBFT: Primary -> Replica of other shard, send f+1 messages
RingBFT: Both replica and primary send one message to next shard which has the same id
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Global Sharing in RingBFT

Difference:
GeoBFT: Primary -> Replica of other shard, send f+1 messages
RingBFT: Both replica and primary send one message to next shard which has the same id

#if RING

For cross-shard, number of nodes
if (g_node_cnt > ringbft_cluster_size)
{ should be more than that in a cluster

RingBFTForwardMessage xrbm = (RingBFTForwardMessage *)Message::create_message(txn_man, RINGBFT_MSG);
e Create message and coerce it

vector<uint64_t> dest;
for (uint64_t i = 0; i < g_node_cnt; i++)

{

Register in transaction manager
Traverse all nodes:

if (lis_in_same_cluster(g_node_id, i) && i % ringbft_cluster_size == g_node_id % ringbft_cluster_size) 5
{ 1. Not in the same cluster
dest.push_back(1i);

Brecks 2. Have the same id

}

; 3. In adjacent shards(Ring order)

msg_queue.enqueue(get_thd_id(), rbm, dest); Add to message queue then Clear the

dest.clear();

destination vector







