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1. Gioi thidu

Coéng nghé chubi khdi (blockchain) da va dang dem lai nhitrng thay dbi dét pha
trong cuéc cach mang céng nghé 4.0 (Industrial 4.0). Viéc (¢rng dung cbng nghé
nay dang tang trwdng hét strc nhanh chéng va dan dén nhu cau vé ngudn nhan
lwe thanh thao cdng nghé dang tré nén cép thiét. Chwong trinh nay duwoc thiét ké
nhadm dao tao, phat trién ngudn nhan lwc cé da kj nang dé phat trién cac tng
dung céng nghé chudi khéi theo nhu cau thuc té.

Blockchain on the rise
Estimated capital market spending on blockchain, in $mns
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Hinh 1 Sw téng trudng cla dau tw vao céng nghé blockchain trong 5 ndm gan day

Co hdi viéc lam:

Sau khi hoan thanh chwong trinh, hoc vién c6 thé 1am céc vi tri cong viéc:

Lap trinh vién blockchain (Blockchain Developer) trong cac cong ty cung
cap giai phap blockchain hay cac cong ty, ngéan hang, td chirc tai chinh cé
nhu cidu xay dung hé thdng trén nén tang blockchain nhw: coéng ty
Tomochain, cong ty Infinity Blockchain Labs (IBL) ..

Tham khao thém nhu cau tuyén dung nhan sw blockchain tai:

https://topdev.vn/it-jobs?g=blockchain

https://www.vietnamworks.com/blockchain-kv

Freelancer cho cac cong viéc lién quan dén phat trién blockchain.
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Tham khao thém cac céng viéc freelancer vé blockchain tai:
https://www.vlance.vn/tim-kiem?keyword=blockchain
https://www.freelancer.com/jobs/blockchain/

Céc tham khao khac vé viéc lam can k§ nang vai blockchain:

Blockchain Job Postings by Year

2013 2014 2015 2016 2017

© 2017 Burning Glass Technologies

Hinh 2 Théng ké nhu cau céng viéc vé blockchain dén 2017

- Theo Forbes: “The average salary of a blockchain engineer in Silicon
Valley is $158,000”

https://www.forbes.com/sites/shermanlee/2018/04/11/the-demand-for-
blockchain-engineers-is-skyrocketing-but-blockchain-itself-is-redefining-how-
theyre-employed/#c7ddaf667157

- Béo céo clia Navigos Group vé: Nhan Iwc cdng nghé truwdc lan séng Céng
nghé mai: Tri tué nhan tao (Al) va Chudi khdi (Blockchain)

https://www.navigosgroup.com/vi/bao-cao-ve-nhan-luc-cong-nghe-truoc-lan-
song-cong-nghe-moi-tri-tue-nhan-tao-ai-va-chuoi-khoi-blockchain/
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Diéu kién khuyén cao:

Dé c¢6 thé tiép thu va hoan thanh khéa dao tao tét nhat, hoc vién can:

- Co6 kha nang lap trinh v&i mét ngén ngly 1ap trinh cip cao nhw: C#, Java,

Python...
- Co6 kién thirc vé lap trinh hwéng dbi twong

- Co kién thirc co ban vé 1ap trinh (rng dung web vé&i HTML, Javascript
- Trang bi may tinh 64 bit, tbi thiéu 4 GB RAM, 10GB HDD con tréng va cai
mot trong cac hé diéu hanh: Windows 7(hoac cao hon), hoac ubuntu 16.04

hoac Mac os x 10.0+.

DPéi twong hoc:

Chtrng chi nay phu hgp véi sinh vién CNTT da vao chuyén nganh, hoac cac ban
da biét |ap trinh co’ ban va c6 mong mudn ddm nhan vi tri blockchain developer
trong cac du an xay dwng, phat trién rng dung véi cdng nghé blockchain.

2. Muc tiéu dau ra vé kién thirc ky nang thu dwoc tir chwong trinh
Céac muc tiéu dao tao (Program Outcome) vé& ky nang, kién thirc ma hoc vién dwoc

trang bi sau khi hoan thanh chuwong trinh:

Muc tiéu dau ra
#

&ng dung thye té clia cdng nghé

PO1 | Nam virng cdng nghé nén tang blockchain: mé hinh, thiét k&, kha nang

PO2 | Thanh thao cong viéc voi hé thong 16i Bitcoin, hé thong nén tang
Ethereum, hop dong théng minh (smart contract)

PO3 | Phat trién, xay dwng (rng dung phi tap trung trén nén tang blockchain

PO4 | Tim hiéu mét sb nén tang blockchain

PO5 | Thye hanh phat dwoc trién (rng dung dung céng nghé blockchain

3. Cac mén hoc thanh phan cua chwong trinh

Chuwong trinh bao gém 5 mén hoc véi tbng s6 Ia 15 tin chi nhw sau:

Mén hoc Muc tiéeu | S6 | Mén phu
# PO tin thudc
chi
1 | BDP301x | Cong nghé blockchain co ban 3
Blockchain Basics PO1
2 | BDP302x | Hop dong théng minh 3 BDP301x
Smart Contract PO2
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3 | BDP303x | Phat trién (rng dung phi tap trung 3 BDP302x
Decentralized Application PO3
Development (Dapps)

4 | BDP304x | Gioi thiéu mot sb nén tang blockchain 1
Blockchain Platforms PO4

5 | BDP305x | Thwc hién dw an Blockchain 5 BDP303x
Final Project PO5 BDP304x

4. Muc tiéu cia tirng hoc phan (Course Goal)

4.1. Cong nghé blockchain co’ ban

Muc tiéu

#

1 | N@m rd lich sk phat trién, cac khai niém nén tang, ciu tric va nguyén ly
hoat ddng clia nén tang cdng nghé blockchain

2 | N&m rd cac dinh nghia, ciu tric, nguyén ly hoat déng cia Ethereum
blockchain

3 | N&m rd cac co ché bdo mat, xac thuc giao dich, xac thuc khéi, bao vé tinh
toan ven dir liéu ctia blockchain

4 | Na&m rd cac nguyén tac, giao thirc clia co ché dbéng thuan cta blockchain
(Consensus)

5 | Hiéu va thwc hanh dwoc véi hé thdng blockchain Ethereum

4.2. Hop dong théng minh

Muc tiéu

#

1 | Nam rb vai tro, cau tric va nguyén ly hoat dong cta hop dong thong minh
trong nén tang blockchain

2 | Nam rd nén tang ngén ngir Solidity dé xay dwng hop déng thong minh vai
Ethereum Virtual Machine

3 | Hiéu rd cach xay dung, phat trién dwoc hop déng théng minh trén nén tang
blockchain

4 | Hiéu dwoc best practice trong danh gia sw phu hop cla gidi phap
blockchain

5 | Thwe hanh xay dung, trién khai hop déng théng minh

4.3. Phat trién rng dung phi tap trung

Muc tiéu
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1 | Hiéu dwoc khai niém va cach thiét 1ap may chi blockchain nhu 1a nén tang
trong mé hinh (rng dung phi tap trung (Dapp)

Hiéu dwoc moi truwérng Truffle dung cho phat trién va kiém thir Dapp

Hiéu duwoc cac best practice giup cho cai tién thiét ké ctia moét Dapp co ban
Hiéu dwoc dé xuét cai tién Ethereum va quy trinh ERC.

Thwe hanh phat trién (rng dung phi tap trung

B WN

4.4. Gi&i thiéu mét s6 nén tang blockchain

Muc tiéu

—

Tim hiéu 2 nén tang blockchain phan quyén (permissioned): Linux
Foundation’s Hyperledger Fabric va Microsoft Azure’s Blockchain as a
Service

2 | Tim hiéu 2 nén tdng Dapp: Augur and Grid+

3 | Tim hiéu mét s6 thach thirc va gidi phap quan trong voi qua trinh phat trién
nén tang blockchain

4 Tim hiéu vé 2 giai phap phan tan khac: Interplanetary File System (IPFS) va
Hashgraph

5 | Tim hiéu 2 nén tang blockchain: Akachain, Tomochain

4.5. Thwe hién dw an Blockchain

Muc tiéu

Phan tich va thiét ké dwoc yéu cau cta dw an blockchain
Thuwc hién qua trinh xay dwng, phat trién (ng dung blockchain da thiét ké
Thuwe hién cai dat, trién khai va van hanh &ng dung blockchain da xay dwng

WIN| = |F

5. Phwong an hoc liéu va thwc hanh
Chuwong trinh c6 dé bai thwe hanh gitp hoc vién rén luyén kha nang lap trinh
bam theo cac bai ly thuyét da duoc day. Ngoai cac bai tap thwe hanh dwec bién
soan kém theo gidao trinh MOOC uy tin, chwong trinh cdn c6 cac dy an thyc
hanh & cac mén 1, 2, 3 va 5 nhw sau (mén 4 1a mén thuan tay ly thuyét nén
khéng bb sung thém bai tap thwc hanh):

6.1. Dwan mén 1: Cong nghé blockchain co’ ban

Chu dé: Tao va thao tac giao dich trén Private Ethereum Blockchain
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Muc tiéu: Project gitip hoc vién ndm cach tao nodes trong mang Ethereum riéng,
quan ly cac tai khoan, mining, tao transact, transfer Ethers gitra cac tai khoan va
check balances tai khoan.

Yéu cau: thuc hién dw an sau khi da hoan thanh mén Blockchain co ban

e Cai dat méi trwdng: May ao, IDE, Ether Client, MetaMask Client
e Thiétlap 1 Ethereum Nodes

e Tao cac tai khoan trong cung mang

e Thuyc hién mining, transact, transfer, check balance

6.2. Dw an mén 2: Hop dong théng minh
Chua dé: Xay dwng mé phéng phién dau gia sdn phdm bang Smart Contract

Muc tiéu: Project gitp hoc vién thwc hanh cach tao, trién khai va van hanh smart
contract.

Yéu cau: thye hién dw an sau khi da hoan thanh mén Hop ddng théng minh

Hoc vién s& xay dwng 1 phan backend gia 1ap 1 phién dau gia, s& dung smart
contract theo cAu truc va thiét ké co sdn, nham théa man cac dac ta sau:

e C6 mdt hodc nhiéu san phdm, mbi s&n pham cé gia khéi diém.
e Co nhiéu nguoi tham gia dau gia, mbi ngudi dwoc dau gia 1 1an trong thoi
gian quy dinh
e Sau thoi gian quy dinh, sé chon ra ngudi dwgc mua theo tiéu chi quy dinh
trwdc (Mot trong cac tiéu chi sau):
o Cao nhét
o Hodc thap nhét va duy nhét (d4u gia nguoc)

6.3. Dw an moén 3: Phat trién trng dung phi tap trung
Chu dé: Xay dwng Dapps clia dw an mén 2

Muc tiéu: Project giup hoc vién thwc hanh toan bd vong ddi cta phat trién mot
Dapps (Phan tich, Dev, Unit test, Integration Test, Release...).

Yéu cau: thwc hién dw an sau khi da hoan thanh mén Phat trién tng dung phi
tap trung va dy an mén 2
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Hoc vién sé str dung phan backend gia 1ap 1 phién dau gia da thwc hién truoc &
mon 2, nham thda man cac dic ta sau:

Review lai cong viéc cua dy an mén 2

Develop DApps trén Truffle IDE thda man yéu cau déc td & dw an mén 2
Unit Test va Integration Test DApps

Chay DApps va tién hanh d4u gia

6.4. Dw an mén 5: P6 an cudi khéa - Blockchain trong linh vwe tai chinh

Linh vwe tai chinh bao gém rat nhiéu phan nganh nhd véi cac nghiép vu tai chinh
khac nhau. Pham vi dé an cudi khéa gébm 2 dy an thanh phan, doc lap hwédng
dén muc tiéu giup hoc vién tich Ity k§ nang lap trinh trén bai toan tai chinh cu
thé, dién hinh v&i nén tdng céng nghé blockchain da dwoc hoc. Hoc vién can
thwe hién du ca 2 dvw an nay. PBac ta cac dy an nhw sau:

Dw an #5.1:

Chu dé: Xay dwng san giao dich phi tap trung OTC (Over-The-Counter) cho cac
ma token trén Ethereum

Yéu ciu: Hién nay trén Ethereum cé rat nhiéu ma token theo dinh dang ERC20
nhw BNB (Binance), OMG (OmiseGO), MKR (Maker), USDC (USD Coin), etc.
Yéu cau xay dwng san giao dich OTC cho phép cac thao tac nhw sau:

e Login truc tiép vao hé thdng thédng qua tai khodn Ethereum (qua private
key, hodc mét sé vi hd tro phd bién nhw metamask, myetherwallet)

e Hién thj thdng tin toan bd cac cap token cho phép mua ban truc tiép. Vi
du: ETH/OMG, ETH/BNB, etc kém theo gia mua ban cua tirng cap.

e Cho phép nguoi dung mua ban truc tiép khéng théng qua dat [énh giao
dich. Viéc mua ban dwoc dién ra ngay lap tirc gitra ngwdi ding va mét nha
cung cap c¢b dinh. Khi thwc hién I&énh, token clia ngwdi mua/ban sé dwoc
chuyén truc tiép téi vi ciia nha cung clp va token clia nha cung cip dwoc
chuyén theo chiéu nguwoc lai, ti 1&é chuyén dbi dwa vao gia mua/ban tai thoi
diém doé.

e Can co phan dang ki théng tin ctia nha cung cap truec tiép.

Tinh nang mé réng: cho phép nguwdi mua chi dich danh ngwoi ban hoac ngwoc
lai.

Ghi chu:
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e S dung mang testnet cua Ethereum.
e Du an tham khao: KyberSwap (Ethereum).

Lwa chon:

Ngoai mang testnet clia Ethereum, hoc vién cé thé lwa chon thwc hién trién khai
dw an trén nén tdng TomoChain, dy an them khdo TomoSwap.

Dw an #5.2:
Chu dé: Xay dwng déng tién én dinh (stablecoin) bang thuat toan trén Ethereum.

Yéu cau: Can xay dwng mét ddng tién &n dinh gia (luén bang 1$ hodc 1000VND)
théng qua thuat toan trén Ethereum hoac TomoChain. Thuat toan duwoc chon la
thuat toan thé chap s dung ddng Ether (trén Ethereum, xem thém ghi chi vé
lwa chon khac). Nguoi dung st dung Ether dé thé chap vao hé thdng, hé théng
sé phat hanh sb lwong déng stablecoin twong trng theo ti gia Ether hién tai so
v&i USD hodc VND. Khi ¢6 nhu cau thu vé Ether, nguoi dung lai s dung hé
thdng dé rut tién thé chap ra theo ti gia twong (rng tai thoi diém do.

Login truc tiép vao hé théng thédng qua tai khodn Ethereum (qua private key,
hodc mét s6 vi hé tro phd bién nhw metamask, myetherwallet)

Tinh ndng m& réng: cho phép ngwdi dung dat ti 1& thé chéap, thoi gian thé chap
va tlr doé tinh ra ti 1& phat theo ngay trong trwong hop qua han hop déng.

Ghi chu:

e S dung mang testnet cua Ethereum.
e Duv an tham khao: MakerDAO (Ethereum)

Lwa chon:

e Bén canh st dung déng Ether (trén Ethereum), hoc vién cé thé lwa chon
st dung ddng Tomo (trén TomoChain) dé thé chap, rut thé chap...
e Thuyc hién trién khai dw an trén nén tdng TomoChain.

6. Phwong thirc t6 chirc dao tao
e FUNIX tao platform hoc truc tuyén riéng cho sinh vién cua Trwdng hoc.
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e Sinh vién dwoc cap tai khodn hoc tric tuyén dé hoc ly thuyét nén tang,

thye hanh cac project duwoc cac chuyén gia trong nganh céng nghiép cung
cép tr nhirng bai toan thwc té. Thoi gian thwe hanh chiém 60%-70% thoi
gian hoc tap.

Khi c6 khé khan chuyén mén, sinh vién hoi dap 1-1 véi mentor. Ngoai ra,
sinh vién c6 tro' ly hoc tap ca nhan (Hannah) hé tro, ddng hanh giup tao
lap thoi quen tw hoc vao né nép.

Hoc vién ndp project va dwoc review chi tiét ca nhan dé hoan thién tirng
bai. Hoc vién hoan tat cac bai kiém tra danh gia khac dé du diéu kién thi.

e Thi cudi mén: Thi tap trung tai truéng

7. Phwong thirc danh gia

Déi véi mdi mén hoc ndi chung, sinh vién can hoan thanh cac diéu kién thi (trong
phan Panh gia qua trinh) va tham gia ky thi cudi mén theo hinh thirc offline tai
hoc xa cua Trwdng Pai hoc.

A. Danh gié qué trinh: Sinh vién can hoan thanh cac yéu cau trong qua trinh hoc
online, bao gém:

1) Bat da sé cau héi;
2) Hoan thanh 100% cac bai quiz;
3) Diém céac bai kiém tra qua trinh progress test (néu co) > 4;

4) Hoan thanh va dat cac bai assignments trong mén hoc.

B. Thi cudi mén:

# Thwe hanh/kiém tra Hinh thoc
1 | Thily thuyét cudi mén (TE) Thi Tréc nghiém khach quan offline tai
University Campus
2 Thi thwe hanh cubi mén (PE) Thi thiwe hanh offline tai University
campus

Biéu kién sinh vién qua mon la TE >= 4; PE >=4 (thang diém 10)
biém qua mén la TB mén >=5.

8. Doi ngii thiét ké xay dwng va phan bién, hwéng dan chwong trinh

| Dai ngii | Danh sach |
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Do6i ngl xay dwng

Vi Hong Viét: Giam déc R&D Cbdng nghé, ERP
BU, FPT Software

Nguyén Dirc Minh Quan: Chuyén gia cong nghé
cép tap doan FPT, Chuyén gia cdng nghé
Blockchain, Solution Manager, FPT Information
System.

Doi ngl phan bién

PGS. TS. Trwong Anh Hoang: Truwdng Lab
Blockchain, BDH Céng nghé, BPH QG HN.

TS. bang Minh Tuéan: Trwéng Lab Blockchain, HV
Coéng nghé Bwu chinh Vién Théng

Th.s. Nguyén Anh Tu: Ky sw chinh, Tomochain
Ban Dao tao, Ban NCPT Dai hoc FPT

Phong NCPT xSeries FUNIX

Do6i ngl mentor

Phan I&n 1a cac chuyén gia |ap trinh dén tir cac
Céng ty rng dung Blockchain hang dau tai Viét
Nam nhw: Grab, Tomochain, Akachain, FPT
Software,...

Giang vién Trwong DH: Hoc vién Cong nghé
BCVT,; Dai hoc Céng nghé (BHQGHN),...

9. bé cwong hoc phan chi tiét va Hoc liéu trwe tuyén: Tai liéu chi tiét
dwoc cung cap khi co yéu ciu.
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