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Multiversum
Nhan dang va nhiém vu

Tién phong trong linh vuc tién té do, Bitcoin, cing vé&i d6 la nhiéu clone va fork cta chinh
né dua trén thuat toan Proof of Work (PoW) cho viéc hop thirc transaction (giao dich tién
30), duoc xem nhu 13 blockchain thé hé dau tién.

Thé& hé th 2, v&i Ethereum d&n dau blockchain-si-dung-smart-contracts, thay vao dé da
déng nhét hon, cho phép token hod dé dang tai san.

Ca 2 cong trinh déu cé hiéu qua nang lugng cuc ky thap, toc do hop thic block trung binh
thap va transaction méi block.

Giai quyét van dé vé kha nang ma réng, téc do, va tiéu thu nang luong la muc dich cla
gidi phap blockchain thé hé thir 3, st dung céc cach ti€p can 1an ky thuat khac nhau nhu
hop thic thuat toan Proof of Stake (PoS), routing khéng truc ti€p, dé thi chudi, va tap trung
hod mot phan hay toan bé.

Thé& hé th 4 di xa hon nira van dé nay, v&i viéc hoan thanh nhanh hon, giai phap cé kha
nang mé& réng hon va déng thdi ¢6 gang dé tr& nén canh tranh vé mat thuong mai; céc
chudi dir liéu don gidn khéng di linh hoat d€ thod man yéu cau trong méi trudng doan
thé, ma & dé céc céu trdc dr liéu phic tap can dugc té chic theo bang (nhu trong co s&
d@ liéu quan hé).

Bong thai, nhiing cdu trdc nay can dugc hop thdc va khéng bi dnh hudng véi cac ki thuat
dua trén blockchain, tdng cuong kha nang truy géc va bao mat.

N&i cach khac, thé hé blockchain thir 4 mang dén céng nghé nay dé hoan thién &ing dung
san xuat can ban, va m& rong dé nghi huéng vé thuong mai hién hanh xét vé mat luu trir
gitr liéu, phitap trung hoa ing dung, kiém toan, bdo mat va doé tin cay.

Multiversum d& nghi té chic dit liéu phic thay vi dung chudi di liéu, chia tach hay néi lai
chudi (chain) dé cho phép khd nang m& réng va quan hé song song Ién han, va hop thic
khai niém Proof of Integrity (Pol - minh chéing cho tinh nguyén ven) (vi du bang chiing
cryptographic cla server code) thay vi gidi phap thuat todn PoW hoac PoS dang hién
hanh.

Hon nira, Multiversum sé dac trung tich hop ERC20/ERC23, cho phép coin va token tu
nhitng nguén khac tham gia vao day chuyén clia ching téi va nguac lai, véi dich vu cong
chiing cling nhu phuong phap xac nhan bén trong.

Trong lic d6, cling v&i nhitng cai tién nay, ching téi chac chdn sé sir dung nhiéu giai phap

tuyét v&i ma déng nghiép cla ching téi da st dung trong suét thai gian qua.
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Multiversum
Blockchain thé hé tha 4

Tai sao nén chon lua Multiversum Blockchain 4.07

Blockchain tucng quan
Mét loai blockchain méi dac trung véi nhiéu loai dr liéu, quan hé trong mot cau

truc da chiéu.

< 0,2 sec

Toc do transaction
Trong khodng thai gian it hon 0.2 gidy, quy sé duoc chuyén qua wallet (vi dién tk), bao
gbm cé xac nhéan bdo mat transaction. Thudc vao loai nhanh nhat trén thé gidi.

64000 tps — (O

N

Thong lugng Transaction
Kha nang ma rong tét nhat: 1én t&i 64000 Tps (1000 Tps/core) trén mot server ¢
dén 64 core.
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POI

Proof of Integrity
PoS (Proof of Stake) sé& dugc thay thé bang Pol (Proof of Integrity).

&+ Q-

Wallet thé hé tiép theo
Bi dau vé bado mat trong viéc ti€p can va thuyén chuyén cac quy v&i nhap liéu sinh
trac hoc.

Eco-friendly
A Multiversum transaction will have insignificant costs and

next to zero environmental footprint.
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Rollback

(thao téc Ui co s& dir liéu vé trang thai ci nham muc dich khéi phuc di liéu)
Rollback tuy chon c6 thé dugc kich hoat théng qua Multiversum token.

o
~

Céac chuoi phén chia duogc

T6i uu hod tai nguyén gitta cac node do chudi cé kha nang phéan chia.

Phan phéi node phuc héi
MTV node phén phéi khap thé giéi nham muc dich én dinh va phuc héi néu su c8

toan cau xay ra.
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Thuyét trinh cong khai
Blockchain hién hanh tién tién nhat

Nhing dac tinh hang dau cla hién tugng Blockchain déu c6 mét diém chung: cuc ky an
toan va déang tin cdy. Béng thdi, chidng ta da phai trd gia khi xét t&i viéc xi ly nang luong
khéng 16, gy 6 nhiém khéng thé ch&p nhan, muc phi transaction cao va su chadm chap
trong transaction, nhiing diéu khé ma cé thé dai dién cho tiéu chuén tién bo ky thuat hién
tai, va dua ra nhiing cu tra i vé mat ky thuat phu hgp cho nhitng trudng hop tai chinh
hién dai va tiéu dung thuong mai.

Su chéam chap nay dugc tao ra do thi€u sét trong phat trién vé bé ngang, vi du nhu viéc
gia tdng céng sudt tinh toan dat dugc chi bang cach thém vao nhigu bé x ly thay vi thay
thé& ching v&i nhiing bé x Iy nhanh hon. Mét nguyén nhan khac nam & co ché an ninh ¢6
hitu cta blockchain hién hanh, dugc thiét ké dé phong ngura bat ky ngudi nao chiém lay
phan I6n cluster bang cach khién cho viéc s&t dung tré nén tn kém vé cd mat nang luong
va chi phi (thuat toan Proof of Work va Proof of Stake).

Hon nita, nhitng blockchain hién hanh 1a nhitng chudi don gian cla nhiing su thay déi
trong trang thai thé dir liéu don; téi cau tric céac trang thai that cla nhiing thé dir liéu nay
ngu y rang phai scan toan chudi, tr d6 dan dén hé théng bi tri tré hon nira va tén nhiéu
tai nguyén hon.

Ngoai ra, viéc do luong bdo mat ding lai & mic d liéu khéng ddm bao su an toan cho
ngudi si dung, khién cho viéc phuc héi coin bi mat hodc bi an cap tré nén hau nhu la
khéng thé cho du ké ca khi ching da dugc xac dinh vi tri trong chudi, hodc ké ca khi chan
céc tai khodn nhiém m3 déc.

Cuéi cuing, mot van dé khac doé 1a sy phan manh va tinh khong déng nhat gitra céi tién o,
dan tdi viéc khong thé giao thiép gilta cac tién do vai nhau va ton tai trong nhiing va tru
khong lién quan dén nhau.
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Multiversum va chap nhan blockchain toan cau

Cong nghé Multiversum thuc day blockchain truyén théng vuot ngudng gidi han hién tai
bang cach nang cao I8p dir liéu théng qua viéc tu xac minh va cac cau tric duoc phén
phdi cla cac thé dir liéu duoc té chic, lién két thé dir liéu nay t&i thé khac théng qua céc
link biéu tuong.

Cong nghé nay da dat ra nén moéng cho hé théong phi tdp trung va phan phéi cla cac
transaction théng nhat s dung tu xac minh: Multiversum blockchain.

Multiversum, thay vi s&t dung mau d liéu don cta blockchain hién hanh, cho phép viéc
tao ra co s& dr liéu quan hé mét (Relational Crypto Database - mot gidi phap luu trit gilr
liéu duoc té chic va dr liéu cao cép), ma cé thé gidi quyét khdng chi mét loai dir liéu don
ma con ca cac chudi dit liéu duoc nhém lai trong céc biéu db cau tric di liéu phic tap
lién quan t&i dit liéu khac. Nhitng méi quan hé bay gic dugc xem nhu la nhiing cong dan
hang nhat clda blockchain va dugc dadm bao b&i phuong phap cryptographic.

M&i chudi dir liéu, khi dugc yéu cau thay déi trang thai, sé phan tach chudi ngam cla
chinh né t& nhanh géc, réi sau doé sé ndi trd lai sau khi tién hanh xong, dé hop thirc.

Do doé Multiversum chinh la mét ky thuat blockchain tién hod, mang dén nhirng nét dac
trung duy nhat dé khac phuc nhiing bat tién da dugc phéan tich trude dé, véi nhitng ky
thuat tadp hop, hop thic mat va phan phéi phu hop véi moi méi trusng: Hanh chinh, Céng
nghiép, Tai chinh va Chinh phd.

Mét trong nhirng muc tiéu chinh cia Multiversum dé la mang lai cho thi trudng, moi ldc,
s&n ph&m tén ti€n nhat cé san: diéu nay sé la ¢ thé khi thuc hién phuong phap phat trién
phan mém AGILE.

Phuong phdp AGILE ngu y viéc gidm manh su tham gia dén giai doan thiét k& ban dau
nham néng cao gia tri kinh nghiém gap phai trong suét qué trinh phat trién du an, cho
thay co hdi va thach thiic khé cé thé du doéan duoc, trao thudng cac van dé hay nhatva béd
lai nhrng van dé khong thich hop.

AGILE la mét tiéu chudn phat trién phan mém duoc thiét |ap va thic day cadc nha phat
trién, cac chi sdn pham va cac nha dau tu dé xem xét pham vi du an linh hoat va san sang
thich nghi v&i nhu cau thi trudng. Hon thé nira, trong mét phan khic phét trién nhanh
chéong nhu phan mém, dua ra sdn pham sau 6 thang nghién ctu va mét nam thuc nghiém,
khiné duoc thai nghén dé phu hop véi nhu cau thitrugng ctia 18 thang trudce, déng nghia
v3i viéc dé nghi mot san pham 16i thai trd |31 cho nhitng van dé 16i thai, diéu do co thé
duoc gidi quyét bdi nhiing céng ty canh tranh va thiéu phan héi cho nhiing thach thuac
via mdi duoc tao ra.

AGILE, thay vao d¢, tao ra co hoi dé dua dén cho thi truong san pham tan tién nhat tai
ngay chinh th&i diém giao nhén.
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Toc dd va cong nghé

Mét trong nhitng diém manh cta céng nghé nay la né thuc su nhanh chéng, nh& vao kha nang
chay nhiéu transaction khac nhau mot cach song song va co ché tach-ghép vai cong nghé block-
chain cla ching t6i. Nhitng dac diém nay cho phép viéc m& rong phat trién theo bé ngang, va
tang cudng kha nang tién hanh transaction ma thém nang luong tinh toén vao céng nghé cé san,

mbi node déu dugc tinh dén, hiéu nang tét nhat.

M& réng phat trién theo bé ngang

Multiversum mang lai ich loi tir 2 dac diém cu thé dé t6i da hoé hiéu qua hé théng:

1- Chudi chinh cé thé t8i uu hoa ciu trdc clia né bang céch chia tach tu déng thanh nhiéu chudi
ngam, theo nhu tai nguyén va nguén dit liéu duoc yéu cau, song song hoa céng viéc théng qua
nhiéu thread va node.

Qua trinh tach-chudi nay duoc tién hanh cho i lac binh thudng hod khéi lugng cdng viéc, khi
chudi néi tré lai mét cach tu déng.

T4t ca nhiing diéu nay déu c6 thé bdi vi cdng nghé cho phép méi khéi (block) ctia chudi hop thic
2 chudi ngadm khac tir 2 dudng link sap dén khac.

2- Sharding (tién trinh luu tr&r A liéu qua nhiéu ban ghi) d liéu, vi du nhu mot kg thuat cho phép
phan phéi dir liéu gitra nhiéu node.

Cho mét day dir liéu ABC va 3 cluster node, chiing ta sé c6 dt liéu phan phdi nhu sau:
AB
BC
CA

Su phéan chia nay cho phép t6c d6 ti€n hanh transaction cao hon, vi truy van dir liéu sé gay tac
déng méi node chudi ngam, t8i uu hod tiing budc.

Thém mét dac diém cuc ky quan trong khac nita trong cdng nghé cla ching téi dé 1a Tinh San
sang Cao (High Availability): co héi dua vao loai cluster ddm béao tinh lién tuc cla dich vu ké ca
trong truéng hop mét sé node bi shutdown ngay trong mang.

SU dung vi du trudce (A, B va node C), gia st C bi offline (dit mang), node A va node B sé& van con
hoat déng hoan toan, cho phép dich vu tiép tuc ma khong cé bat ky sy mat méat vé dir liéu nao,
dén murc chi can 50% + 1 node tiép tuc hoat déng.

Cach nay, trong trudng hop nhiéu node bi hdng, cluster van tu déng tai t& chirc phan bé dir liéu

giao tiép v&i mdi node, cho t&i khi hoan toan phuc héi hoat déng
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MGéi trudng

Multiversum ciling than thién véi mdi truong: mot trong nhiing muc dich chinh cla chiung toi la
gidm thiéu nang lugng tinh todn can thiét cho viéc hop thic cryptographic vi thé trdanh dugc tinh
trang mining (Proof of Work), mét su' lang phi nang lugng va tai nguyén khéng 16.

Thay vi cdng nghé 16i thai nay, ching téi dang tién hanh Proof of Integrity, mét giao thic thi hanh
hop thic cryptographic bang cach kiém tra tinh xac thuc clia phan mém ma giai quyét méi trans-

action bén ving.

Quan tri dir liéu

Multiversum, v&i D liéu co s& Quan hé Mat (Crypto-Relational Database) cia chinh né ¢cé
thé dé dang cdu tric ma khéng can gidi han link dit liéu.

M&i wallet sé cé mét day trang thai va sé duoc lién két vai mét ngudi (user), va su thay déi
m&i trong trang thai wallet sé bao gém 2 vung di liéu:

trang thai trudc do, dé kiém tra tinh hop thuc.

mot dudng link két néi t&i [an transaction cudi cung (hoac tdi link cla chudi chinh cudi
cung)

vi th€ ma noi phat sinh trang thai md&i sé€ duoc nhén biét.

Sau khi thay d&i, viéc diéu chinh transaction sé dugc thém vao ma trang thai sau khi diéu
chinh cl@ia n6 tai tham gia vao chudi chinh.

Do dd, transaction m&i sé dugc ké thira 2 ma hash (m& bam): mot cai ti link trang thai,
cai con lai ti transaction trudc dé, va theo cach nay, tat cd hoat déng sé hop thirc nhiing
transaction trudc do lién két véi chinh transaction dé.

Phuong an tan ti€n nay, c6 thé quan ly duoc ca nhiing truéng hop cé di liéu phic tap, sé
cho phép moi ngudi thuc hién bat ky ing dung nao véi cdng nghé clia chidng t6i, ddm
bao su phé bién ca thé gigi vé hanh chinh, chinh ph(, tai chinh va céng nghiép, dua dén
cd mot vi tru blockchain véi mét budc dém vé phia trude.
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Unique Features !

Crypto relational DB
Autovalidating Complex
Data structures

Divisible/Re-joinable chains
(Parallel Work)

Sharding data
(Parallel Work)

Minimal ecological footprint

Reciprocal chain confirmation
(Interoperability with other BC)

Advanced API offer

Native off-chain adapter for
own ERC20
(Interoperability with other BC)

Java, Spring and Javascript
(Libraries for Integration)

Freezable wallets
(User Security)

Proof of Integrity
(Protocol Innovation)

Biometric Data integration as
Electronic Signature seed
(User Security)

Double Access Lock
(Structural Security)

Reverse Access Denial
(Structural Security)

Rollback
(User Security)

Self managing Crypto-Cluster

Native on chain adapter for
own ERC20
(Interoperability with other BC)

ERC23
(Interoperability with other BC)
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Nhiém vu Multiversum

Multiversum hudng t&i budce ti€n mang tinh thé hé trong thé gidi blockchain, va nhu Loi

diém ban hang déc ddo (Unique Selling Points - uu thé khac biét ciia mot san phdm hay

thuong hiéu so vé&i d6i th canh tranh), ching téi dé xuat cdc muc tiéu sau:

N

0 N oW

. Pat dugc Crypto Relational DB v&i cau tric dir liéu phic tu hop thic

Phan chia/Tai nhap chubi dua trén khéi luong céng viéc trong hé théng hién hanh
(Lam viéc song song)

Sharding d liéu (Lam viéc song song)

Bé nghi API tan tién

Rollbacks (Bdo méat nguci dung)

Bdéng bang wallet (Bdo mat ngudi dung)

7Tich hop d liéu sinh trac hoc giéng nhu seed cho chir ky dién t&r

Giao dién ERC23 (Kha nang tuong tac vai cac blockchain khéac)

Adaptor mé& rong khéng truc ti€p cho chinh ERC20/ERC23 (Kha nang tuong tac véi
céc blockchain khéc)

10.Adaptor m& rong khéng truc ti€p cho ERC20/ERC23 khach (Kha nang tuong tac véi

céc blockchain khéc)

11.Proof of Integrity (Giao thirc cai ti€n)

12.Khoa truy cap déi (Bdo mét cd cau tric)

13.TU chéi truy cdp ngugc (Bdo méat cé cau tric)
14.Xac nhan chubi tuong hd (Khad nang tuong tac vai cac blockchain khac)
15.Tich hop cho Java, Spring va Javascript

16.Mau ACID
17.Mau transaction

18.5QL - giéng nhu ngdén ng
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Transaction

Name Transactionid
Surname C:@:D) Transaction
Wallets id Time
Hash PreviousTransactionHash
PreviousHash SenderHash

A ReceverHash

Value
WalletState
Creation (@ 3)
DataTime
Hash
PreviousHash
WalletState
Value
ModificationTime
Hash (@EQm)))
PreviousHash
\_

1. Pat dugc Crypto Relational DB véi cau tric dir liéu phirc tu hop thirc

Multiversum cé moét thién huéng manh mé t&i viéc sif dung trong cong nghiép va hanh
chinh, cac b&i cdnh ma trong doé ching t6i s& hitu dr liéu vai cau trac phic tap, khéng thé
dugc dai dién duoc theo mét cach hiéu qué théong thuong vaéi chudi don gién.

Ching t6i hudng téi viéc tré thanh di liéu co s& quan hé mat dau tién trén thi truong, phi
tap trung hoé hoac don gian chi la phan phéi néu can.

Kha nang nay xuat phat tir viéc khai niém hod cac thé chudi: trong céng nghé cla ching
t6i, mot chudi co ban cé thé chia ra thanh cac chudi thr cap, bao gébm nhiéu nhom thé va
ban ghi.

Nhitng thé nay sé tai nhap &trang thai ton tai cudi clia ching, sau khiviéc diéu chinh dugc
yéu cau, chung sé tai nhap mét [an nira dén link cudi clia chudi co ban, tr& thanh mot thé
lan nira. Giao dién “c6 thé n8i chudi” gid dinh mét loai ban ghi bao gém 2 hoac nhiéu hon
mé hash cta nhitng ban ghi trudc, hop thic khéng chi mét ma nhiéu chudi ngadm khéc.
Trong viéc thuc hién tiéu chudn Multiversum, dugc s dung vdi Versum coin, cac thé “cé
thé& ndi chudi” cdng sinh trong chudi sé thudc vé 4 bang: User (ngudi dung), Wallet, Trang

thai Wallet, Transaction, lién quan dén mét thé khac va ching tu xéc nhan tuong hé.

2. Phan chia/Tai nhap chubi dua trén khai lugng cdng viéc trong hé théng hién hanh
(Lam viéc song song)
Kha nang tuong tu bat ngudn nhiéu link to mét link dugc dua ra va ndi ching lai cho phép
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cdong nghé s dung cac may phan tich khéi luong céng viéc ma chi ra su can thiét cla
viéc phan tach chubi chinh thanh 2 chudi thi c8p (va chac chan cé thé phan tach ching
lan nira) khi mét yéu cau cao trong viéc tién hanh transaction dién ra. Mét khi khéi luong
cébng viéc ding lai lan nira, nhiéu chudi ngam tén tai t trudc duoc cho phép két néi lai va
dugc hop thic. Co ché& nay cho phép lam viéc song song trong khi van gir dugc tinh an
toan t&i ban ghi cla transaction.

3. Sharding dix liéu (Lam viéc song song)

Mbi node sé& chita c& chubi dit liéu hodc chi mét phan cla chubi.

Khi Sharding di liéu dugc can t&i, cac coordinator node sé thiét 1ap cac ché dé tham gia
vao dit liéu cu thé, nham t8i uu hod kha nang phan phéi cla ching theo nhu khéi luong
céng viéc hién hanh. Theo nhu céc kj thuat cao cé sén, dé tin cdy va dé bén viing sé luén
ludn dugc dam bao, ké ca trong céc trudng hop mét phan cluster bi mat dét ngét, vi nhu
t6i thi€u 50%+1 s& node ton tai. Nhitng node nay, sau khi cluster bi crash, sé co thé tai
phan phdi va téi té chic cdu trdc dir liéu dé cé thé duong dau dugc vai lan crash cluster
ti€p theo nhanh nhé&t co thé.

Bang nhiing phuong tién ky thuat 2 va 3, Multiversum blockchain s& dé cao lam viéc song
song va kha nang sharding di liéu, déng nghia véi kha nang phat trién theo bé ngang,

shard1

Custld txn

1
— ; —
2
2

shard1

Custld txn

copy to split
—_

[ IV N PN

shard3

pre re-shard map post re-shard map

~ | r [ §

Custld Shard Custld txn
1 — 1

TSN

1
1 1 2
2 2 — — 3
2 2 4

shard2

shard3 v Custld txn

Custld txn

IS

copy to split

I ENIEY

shard4

Custld txn

' 3

NN
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bdo mat dugc tang cudng, kha nang san sang cao, kha nang hai phuc cta hé théng, su
bi€n mat cda viéc hdng mot diém (a single point of failure) va kha nang tu phuc héi sau
su co.

4. Cau tric Microservices (cau truc nhiéu dich vu nhd) va dé nghi API tan tién

D3 phat trién trén nén tdng dua trén Microservices va Cac mau Khong server (Serverless
models), Multiversum sé cé thé cung cap bdo méat tién tién, cac chirc nang APl hién dai va
dé thich ing v&i ca 2 kiéu cau truc.

Microservice Approch Traditional Application
e Single app process or 3-Tier approach
e Several modules .
ul -@ Presentation service « Layered modules 3-Tier approach
‘Sm—
Single App Process %
(=
=5 Or a
S
Stateful service
Stateless services with related database
Model/Database per Microservice Single Monolithic Database

5. Rollback (Bdo mat ngudi dung)

Cong nghé cla ching tdi, trong béi canh lién quan dén transaction, sé cho phép rollback
nhiing hoat dong khéng mong muén, vi du nhu phuc héi trang thai trudc dé ma khéng
lam gidm do tin cdy cla hop thic chubi, bang céach tién hanh mét nhém trang thai hoi
phuc transaction. Dac trung nay cé thé duogc cho phép tuy y véi tat ca token va iing dung
duogc khéi tao trong Multiversum blockchain.
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6. Pbong bang wallet (Bdo mat ngudi dung)

Kha nang bao gém viéc déng bang wallet trong truong hop cé hoat déng bat hop phéap
hodc dang ngd sé dugc thuc hién sau khi da nghién ciu tinh kha thi vé mat Business Logic.
Nhiing &ing dung déc quyén, dugc xdy dung trén Multiversum blockchain, sé cé lua chon
dé tién hanh déng bang néu muén.

Biometric

. Sample )
Live q BioCert
Capturin —» o ...
Data Mt ¢ he

i i Biometric
Y WB';?nT)T;;: Certificate
v
P 4 Key Extracting | @-----s-s-sssesesees Protected
=N - Protected Data
Private Template
Key
I J
Signed
Message Digital Sign —)

v

Sent to Receiver

Biometric Digital Key Generation Framework

7.Tich hop dit liéu sinh trac hoc gidng nhu seed cho chir ky dién ti

Bat dau tir nghién ciu dugc hoan thién bdi cdng trinh clia Je-Gyeong Jo, Jong-Won Seo
va Hyung-Woo Lee, d6i ngl Multiversum sé& danh gia tinh kha thi cta dit liéu sinh tréc hoc
giéng nhu dau van tay, scan vong mac va chi ky cd nhan nhu la ngudn key cryptographic
bat d6i xiing dé dam bao tinh xac thuc clia nhan dang ngudi dung.

Su an toan cla di liéu da dugc ma hoa va cach dung clia ching nhu viéc hop thirc trong
ludn c’ luat phap sé duoc danh gia. Hon thé nira, di liéu sinh trac hoc sé duoc s dung
trong Android, IOS va nhiing ing dung cé nén tang khac dé quan ly bdo mat ngudi dung.
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l Template
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01001101 0100110110

L

List scrambling -

Fuzzy Vault Scheme for Biometric Digital Key Protection

8. Giao dién ERC23 (Kh3a nang tuong thich véi cac blockchain khac)
Versum coin sé& dugc phat dé trién tién hanh giao dién ERC23, tuong thich phién ban ci
v3i ERC20 dé dadm bao kha nang tuong thich va&i cac chubi khac.

int totalSupply();

int balanceOf(String walletld);

boolean transfer(String receiverWalletld, int value);

boolean transferFrom(String senderWalledld, String receiverWalletld, int value);
boolean approve(String spenderWalledld, int _value);

int allowance(String walletld, String spenderWalledld);

boolean Transfer(String senderWalledld, String receiverWalletld, int value);
boolean Approval(String walletld, String spenderWalledld, int _value);

9. Adapter mé rong khéng truc ti€p thiét ké riéng cho ERC20/ERC23 ddc quyén
(Kha nang tucng tac véi cac blockchain khac)

Multiversum sé& phat trién mot adapter thiét ké riéng cho phép cac dong néi bd va ngoai
bé cla chinh céc coin va token dén cac chudi khéong s& hitu.

10. Adapter mé rong khéng truc tiép thiét ké riéng cho ERC20/ERC23 ngoai (Kha
nang tuong tac véi cac blockchain khac)

Multiversum sé& phat trién mot adapter thiét k&€ riéng dé cho phép céi dong néi bd va
ngoai bd cla coin va token t&r chudi khéng s& hitu trong chudi ca chinh né.
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Integrity

11. Proof of Integrity (Giao thic c3i tién)

Nhu la mét gidi phap dé thay thé giao thic Proof of Work va Proof of Stake trong nhiéu
truong hop, Multiversum dé xuét Proof of Integrity: mét nhém céc thuét toén cé thé xac
thuc tinh hop thlc cryptographic ctia mét node dugc téng hop va su théng nhat phan
hoi tir phan 18n cac node. Su xac thuc dugc hoan tat trudce thach thic vé seed ngdu nhién,
duoc két hop v&i ma hash da dugc tinh toadn bdi cdu phan ngoai (dugc bao vé tir cong
nghé nghich dao, va giao ti€p v&i node phan mém théng qua kénh da dugc ma hod) cla
chinh phan mém dé va véi di liéu transaction. BE hop thic transaction, két qua tinh toén
phai la cung loai trong mét transaction cu thé, trén mébi node.

Quy trinh nay yéu cau nang luong tinh toan cuc ky thap, ngan duoc su that thoat nang
lugng may tinh dién hinh trong nhiing giai phap hop thic blockchain khac (nhu PoW,
PoS, DpoS), cung cdp bdo méat cé ciu tric, khéng dua trén mau sé liéu hay mau Byzatine

Consensus, mot mau kha dé bi tdn cong trong nhiing cluster nhé.

Access Denied

12. Khoa truy cap déi (BAo mat cé cau truc)

Céc node sé duagc phan phéi trong Container Ao (Visual Containers), véi credential khéng cé
san t&i bd phan van hanh May chd, ngan ngura truy cap; vi thé an ninh duoc dé cap t6i Mé thic
Bao mat Linux T&t nhat (Linux Security Best Practices), nhu, vi du, Selinux va/hodc cac géi khac.
Trong khi d6, néu ai dé cé credential méy Khach, anh ta sé van khéng thé cé quyén truy cap
vao do, khéng thé truy cadp may chd chay node dé. Node nay, hién nhién, da duoc bdo méat béi
khod truy cap doi.
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13. P3o ngugc tur chdi truy cip (co cau bao mat)

Khoa truy cap (miéu ta tai muc 12) doi hdi bai trir déi iing clia node truy cap téi cad ngudi
van hanh may chl va cd ngudi s& hitu nhitng node credential; diéu nay dam bao rang mai
node khong truc tiép quan ly b&i Multiversum la xac thuc va khéng thé truy cap béi bat ci
ai, vé co ban la ké ca tu déng hoac tach biét khéi sy tdc dong bén ngoai cla con ngudi.
Ba thanh phan co ban sé dugc phan phdi trong container bén canh Hé théng Van hanh va
cac hé théng an toan: Multiversum server téng hop code, chiing nhan khod bat déi xiing
dé xac thuc t&i Multiversum cluster (mot thanh phan da miéu ta tai muc 11) ma chiu trach
nhiém cho su tinh toan thach thirc dua trén server code hash, chiing nhéan, challenge seed
va ca d liéu transaction.

K¢ thuat bdo mat tuy chon thém vao cé thé dugc tién hanh, nhu la tv déng cép nhét con-
tainer, truy cap credential v&i méat khau ngdu nhién trong suét giai doan téng hap, dé ngan
ngUia bat c ai truy cap. Co ché& nay cé thé duoc st dung cho viéc chiing thuc truy cap
cluster.
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14. Xac nhan chudi twong hé (kiém tra tuong tac véi nhitng blockchain khac)
Multiversum sé& nghién ctu tinh kha thi cGa hop thanh chudi tich hop ngoai dé c6 thé luu
trl trang thai cla nhiing blockchain khac (cuéi cung la trong viéc trao déi token), cung
cap thém su hop 1é cling nhu tin nhiém.

K¢ thuat tuong tu cling cé thé duoc st dung dé Multiversum chia sé xac nhan trang thai
hop & cla chinh né dén nhiing blockchain khac, ki€u nhu xac nhan “thu hat ngoai” (out-
sourcing)

Mét giao dién cu thé sé dugc cung cép cho chic ndng nay. Giao dién nay cling can dugc
xuc tién gilta cac blockchain dang hién hanh va ca viéc thuc hién cac blockchain tuong lai.
Dac diém nay sé dua vao cau phan khéng cé server, cé thé duoc truy cdp sau khi sap xép
container, cho phép bao gobm adapter dén nhiing chudi khac.

15. Tich hgp véi Java, Spring va Javascript

Multiversum sé& cung Ung cac giao dién cao cdp dugc nhém lai trong thu viéc chlc nang
Java, Javascript va c6 thé la ca nhiing dong ngdn ngl lap trinh chinh théng khac, cho
phép ching ta chdp nhan k§ thuat dé dang hon & mic dé doanh nghiép cliing nhu t&
chirc co quan.

Module tich hop véi framework nhu Spring cling sé duoc cung cdp. Loai thu vién nay sé

tao diéu kién thuan lgi cho viéc tich hop Multiversum vé&i gidi phap doc quyén, ca trong
chudi ca nhan lan MainNet chinh thic.
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16. Mau ACID

Multiversum sé& thod man mé hinh ACID. Cum viét tat ndy nhan manh dac tinh 16-gic dugc yéu cau
trong transaction.

Dé& chac chdn rang méu transaction duoc dam béo, céng nghé thuc hién can dap Ung cac dac
diém sau:

Atomicity (nguyén t(): transaction khéng thé chia tach viéc viéc thuc hién Iénh, va l1énh trong
transaction phai mét la dugc thuc hién hoan toan tron ven, hai la khéng duoc thuc hién. Viéc thuc
hién chi mot phan [énh [a khéng dugc cho phép.

Consistency (nhat quan): B4t c transaction nao cling sé mang d liéu tu trang théi cé hiéu luc
sang trang thai khac. DT liéu thudng xuyén duoc truy cap phai hop |é theo nhu cac quy tac da
dugc dinh sén.

Isolation (riéng biét): Mdi transaction phai duoc tién hanh riéng biét: 16i ngdu nhién phat sinh
trong mot transaction sé khéng dnh hudng tdi cac transaction dang tién hanh khac.

Durability (Bén viing): con dugc goi la persistence, ddm béo chac chan rang mét khi transaction

duogc tién hanh, k&t qua khong thé bi méat vi bat ci ly do gi (16i crash, 16i khac, mat dién)

17. M4u transaction

Multiversum sé& nam git di liéu trong mau transaction, ddm bao rang tat ca hoac khéng
c6 dirliéu nao trong quan hé da chudi ngam sé duoc gilr nguyén, thuc thi tinh lién két cla
nhing transaction dugc thuc hién va tinh tron ven cla dir liéu.

18. SQAL - gidng nhu mét ngén ngir

Bé don gian hod su phéat trién cla ing dung dua trén céng nghé co s& dir liéu quan hé méat
(Crypto-relational Database technology) va dé parabol hoéd duong cong hoc tép déi lap véi cong
nghé hién tai, Multiversum sé tép trung vao cl phap dua trén SQL dé€ s dung céc chilic nang tiéu

chuén trong tai nguyén luu trir ton tai doc lap (CRUD)

19. Dong dit liéu full route

Céac qué trinh chap nhéan, diéu khién, xac nhan va su bén viing clia mot transaction dién ra
v&i nhitng quy trinh duoc khai quéat va don gidn hod nhu sau:

Transaction dugc gui t&i REST client, véi nhitng dr liéu can thiét, dang ky véi key ca nhan;
REST client gUi transaction t&i leader node thudc coordination cluster, Multiversum sé
phén tach cong viéc théng qua node véi giao thic két hop doc quyén;

Chung sé dau tién chay kiém tra hoan thién di liéu, ddu hiéu, ngudn luu trir cé san, cac
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ma hash da dugc s dung, tinh trang wallet 4o hoac ngudi s dung;

B4t clr cac hoat dong phu nao bat ngudn tir ID clia ngudi gli bay gid sé bi khoa trong bé
nh& kha bién, trong khi céc trudng di liéu cu thé duoc hoan tat (giéng nhu transaction
trudc do lién két véi timestamp va ma hash trudc);

Transaction dugc gli t&i Topic Message Queue v&i giao thiic ma phéi duoc xac dinh
(AMQP cho pilot, MQTT va nhiing giao thic khac dé xac nhan) va dugc phéan phéi song
song vai cac worker node.

Outer Circle Cluster Partition

Inner Circle Cluster Messaging Cluster

(Work Load Consumer)

Listen
“Work-Load"

Check signatures and
feasibility of operation on

Check both signature

Receiver Sender getting hash codes
| N Publish
Cron << datastore >> plitdtcllen’
transaction

and Ched:’ hast Consumed and
integrate coss Blocked Hash

data (own

Send code
with last

hash last hash), Any hash is owned Wallet Status
amount Sl'gntWIl:h YES blocked or
(optonall private key burnt Public result
wallet ID, —— | ResultQ «—
sign with ... esult S
Block hash of
sender
communicate |failure ctors
/ Send Topic
& "Work o Listen State Update Topic
Add transaction to /
Listen Listen Singleton for
transaction transaction waiting results
results results Refresh Data of wallets

This can be moved

\ to Work Loader @
S
End
YES

um results
There is Publish new
Consensum State Update

Release block on
sender hash

Communicate
failure

Communicate success and update state

Topic

Worker node xac nhan su quan tdm cla ching trong qua trinh thuc hién yéu cau (ching
c6 thé dang thiéu cac dr liéu can thiét, dang ban va cé céac diéu kién duoc danh gia khac)
va di dén viéc khdi tao tinh trang wallet m&i, phuc h6i cdc mé hash lién quan thudc trans-
action lién két trudc dé va thém ching vao ban ghi cla transaction. K&t qua ching thuc
tinh nguyén ven béy gi& dugc thém vao;
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M3 hash da duoc tinh toan;

Worker node dang ky transaction trong bd nh& va glii mét vote t&i coordinator nodes
théng qua Message Queue, thu thap két qua;

Né&u vote va hash théng nhat, coordination node sé ti€p tuc gilr transaction va bat c&
trang thai md&i nao cla wallet, huy bd bat cd ma hash nao truéc dé va truyén tin ching
thuc v&i hé thong Topic Message Queue phu. Worker node bay gid cling sé tiép tuc gilr
transaction va nhiing su thay déi trong tinh trang wallet;

Két thic t6t nhat trong truong hop full route
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Logic data flux

Detail of process flow

<< component >>
RestClient

REST

<< component >>
Start Transaction

activemq.topic.work-load

<< component >>
WorkLoadListener

activemgq.queque.consensum-result

<< component >>
CentralConsensumSink

activemg.topic.finalizedTransaction

<< component >>
ConsensumlListener
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1 O Smartcontrad
0 1
0 1
1 1
0
Smart Contracts

Multiversum tin vao sy quan trong trong viéc dé nghi ban giao théic Smart Contracts dé
dugc cai thién mot cach cong khai, nhung vao thai diém cla bai viét nay, tri khi cé su
diéu chinh trong quy mé nghién ctu, con khong Multiversum chua quyét dinh kham phé
kha ndang nay. Vi thé, ching t6i dang tim ki€m bao gém ca trong chinh céng nghé Multi-
versum giai phap cho Ma nguén Mg, th phu hop nhéat véi nhu cau cla ching ta, dé tién
hanh tham khdo theo nhu mau cap phép.

Co sé ha tang

Co's& ha tang clia Multivesum dugc thiét ké dé ddm bao tinh phuc hoi nhanh va tinh nang
“v&i" (reachability). Nhiém vu nay da dugc hoan tat trong viéc phat trién cac khéi node
ma cé thé tu chon nhiém vu cu thé cho céc thanh vién clia ching, theo méi khia canh ky
thuat clia node:

- Cong suét tinh toén

- Src chra b6 nhé

- Kha nang tuong hé tiém tang
- Su hoan thién chubi dir liéu

- B6 tin cay clia mady moc

- Su hoai nghi vé minh chiing cho tinh nguyén ven (proof of integrity)
Node sau dé sé cé6 mdét hodc nhiéu cac vai trd sau:

- Client node

- Coordination node
- Messaging node

- Work node

- Persistence node

- Back up node
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M&i node cung cép xac nhan chiing thuc sé c6 thé dang ky cluster va ddm nhan mét vai
tro.

Trong trudng hop mét hay nhiéu node bi crash, cluster sé dugc phan phdi cac nhiém vu
mét cach tu dong théng qua viéc téi vu vai tro.

:

RESULT <
» QUEUE N

‘ g

v T Ma —
| / L
REST MQTP
API SERVER
I
+ID
+ Check
+ Timestamp
WORK
= N
SenderID | VOTE
eveiver QUEUE
Amount -
Signature

Ak

COORDINAMENTO

Céc thanh phan cla cache dung chung théng qua JVM sé & d6 nhu bé nhé co s& dir liéu,
cho phép:

Read through, vi du nhu viéc truy van doc d liéu thuc hién truc tiép trong bd nhé kha
bién trudc khi dua vao bd nhé vat ly.

Write though, t3i d liéu |én bd nh& kha bién trudce khi tién hanh chén hang loat vao di
liéu dang luu gitr d€ t6i uu hod nang suéat.

/ NOde1
—> L

SN Node

2

In-Memory
Data Grid

Tinh bdo mat & node
Trong sudt qua trinh phat trién, “tién thudng hacker” (bounty) sé dugc trao cho cac nha

phéat trién phat hién dugc chd héng va co6 thé dé xuat duoc giadi phap hop |é.
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Technical Road Map

2018
March 2018
Pre-Ico
April 2018
lco
June 2018
Start of Extended Team
Development
+3 Months
DBMS on chain abstraction,
drivers, libraries.
+3 Months
Control and update system

2019

+3 Months

Proof of Integrity (or other
Anti-50%+1 Hijack System)
along with biometric data app
on Android, web, iOS +3 Months

External "Ethereum-like” apps

System, multi coin and ex-
change support

—_
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Chién thuat Marketing

Tién hanh trong thai diém thi truong IT dang bap bénh, do dé ching téi sé cap nhat
chién luoc, ky thuat giao ti€p va nhiém vu clia cong ty, chd trong vao tao ra gia tri cho
nhitng c6 déng va dam bao su can bang phu hop nguyén ly quén ly ngan han va dai
han.

Nhing diém chinh trong ké hoach cla ching téi la:

- Nhiém vu cong ty.

- Muc tiéu kinh doanh.

- Chién luoc kinh doanh.

- Danh muc vén dau tu clia hoat déng kinh doanh.

Accordi con
Exchanges
a

#.
4+

P | Feedback clienti

Marketing —[ Sito web HMultiversum.io}—b
(==

%

L 4

Mét trong nhitng céng cu chinh sé la Truyén thong qua Mang Xa Hoi (Social Media Mar-
keting): cac chién dich da tién hanh trén mang xa hoi dé tang cudng nhan thic vé nhan
hiéu, nhan dién khach hang tiém nang, tao quan hé va xay dung nhiing méi quan hé day
y nghia v&i khach hang.

Nhiing nha chién lugc Marketing thong qua Mang xa hdi cla ching tdi sé tién hanh thuc
hién nhiéu hanh déng ma thuéc k& hoach chién lugc don 1€, bat dau vai quan tri va cac
kénh quan sat, s& dung cac céng cu tinh té€ va su phéat trién cong déng, tap trung vao noi
dung, tuong téc va chién thuéat, danh gia hiéu qua dua trén két qua thu nhéan duoc.



Méi |&p nguyén t6 bao boc vii tru
déu day han mugi lan so véi 16p
trudc do, va tat ca cac vii tru tao

thanh mét kh&i cung nhau va xuat
hién nhu nhitng nguyén ti trong

mét tdp hgp khéng 16.

Bhagavata Purana 3.11.41
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