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(713 2-12) Docker
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MySsal

Docker hub (public)

/r @WORDPRESS

Image
@WORDPRESS
N\ J
Distribution (private) Docker Host
(29 2-13) =7 on]A|
Htoll= FHUEH =9 AAlste] =A9 &&Ao] O FolbA L
At FHUE =G 26 o&] R EHJAL WHA R AR E AL
Al Adolustel Mue #EE % L 5T QEas
EHFOE, ot e AMB]2 wjEo] FE o] &HJ v An|~
2 A4S HHolYs & FH FHUEAE F3 oAEEHA
sl Aol gz o] uwl E=AVE olf¥HE Aotk EAR
ZAdelyst B o] FHUE2E T3 wixd 4 9l o] =
DevOps, MLOps ol &4t He M +ds T A Ee

Aol A g7l v A gsi.
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Ao
Libs & Frameworks

Virtual

Libs & Frameworks.

Virtual Machine

App

Kubernetes & Docker work
together to build & run
containerized applications

AN

WARY

—— | e N
-) -

Operating System
oo |

Traditional
Deployment

Operating System
T

Virtualized
Deployment

Operating System
o |

Container
Deployment

= ke

Kubernetes
Deployment

(¥ 2-13) FHUE 29 =A
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gl

N
o
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Al 1 @ HLF-generator
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ol

AGT Aol Wolt Hejo] Hrk
E3) B =Ro4 ApUstua i dEYAE Rt MY, 24 5 A4
g3t UERL BREA S 7)o, o] e AFE} BrRIANA

ol A7t BlAES] MG, oRe odle EAZ o83

A5t A AHS] o] &2 HLF-generator®2 Bty od, mold 3.7 &
ol 7=l ich. HLF—generator= AFSAIZRE YEYF ] AAof T3 HH

2 gl YEYIE AAT 4 9 ATUES AT A8 o
~AYES Wd] AWFoRA WSk YEQIS WS 4 Yt

—— src

! —— config.py

! —— conlfigtx.py

’ [—— create_channel.py
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—— deploy.py
—— docker.py
—— load.py
—— main.py
—— node.py

[

util.py

—— templates

——— chaincode

L—— codes

L—— template_cc

|

|

’ —— package.json
| —— src

| | F—— TEMPLATE _CCits
| \ —— index.ts
|

|

|

\ L—— utils.ts

—— tsconfig.json

L—— tslint.json

——— invoke
—— package.json

F—— run.sh

—— src

! F——— enrollAdmin.ts
! —— invoke.ts

! —— registerUser.ts
! —— server.ts

|

L—— utils.ts

—— tsconfig.json

L—— ¢l

int.json
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[

network

F— cc

F—— ccfs.sh

—— deploy.sh

—— configtx

—— configtx.yaml.txt

L—— core.yaml

F—— docker

—— docker—compose—ca.yaml
[—— docker—compose-couch.yaml

'—— docker-compose—net.yaml

——— invoke.sh
F—— network.sh
—— organizations

—— ccp—generate.sh
—— ccp—template.json
—— ccp—template.yaml
L—— fabric—ca
—— fabric—ca—server—config.yaml

L—— registerEnroll.sh

scripts

——— createChannel.sh
F——— envVar.sh

L—— utils.sh

(% 3-1) HLF-generator 3 4




T % ™ A 71Ege] So17HAl Z2AHEY e
Exampleo]®] Z2AE sfdzto] 71232 John Doe, AHIA FATHo] 712

W2 example, HERZ T21Ho] 7|2Z1S TestNetworkProfile, #|1ZE A

EE 7|22 Example©]tt.

Skkkokkokkkkekkkkkkkkkokkokkkkekkkkkekkkkokkokkkokkokk

HYPERLEDGER FABRIC GENERATOR *
BASED 2.2 LTS VERSION *
POWERED BY p9595jh *

*

*

ekokkkkkkkkokkkkolokkkekokkkkekokkkekokkokokokok:

Project name (default is ‘Example'):

Creator (default is ‘John Doe"):

Service addr (default is ‘example’):

Network profile (default is ‘TestNetworkProfile'):

Chaincode titles (first letter capital, if you'd like to input default, use ‘.') (default is ‘Example‘):

(19 3-1) HLF-generator 7] 918 A=
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Number of organizations (default is "1%):

[Organization 1/1]

addr (default is ‘orgl’):

name (default is “Orgl‘):

MSP (default is ‘OrglMSP'):

CA port (default is ‘7054°):

admin (default is ‘admin®):

admin password (default is “adminpw’):
Number of peers of Orgl (default is “1%):

[Peer 1/1 of Orgl]
peer name (default is ‘peer@‘):
peer port (default is ‘7051%):

peer DB port (default is '5984°):
input all channels of the peer seperates with space (ex. ‘channell channel2') (default is “mychannel’):

[Channel mychannel (1/1) of peer@.orgl.example.com]
channel profile of mychannel (default is ‘MyChannelProfile"):
consortium of mychannel (default is ‘Consortium’):

[Orderer]

orderer MSP (default is ‘OrdererMSP'):

orderer CA port (default is ‘8054°):

input all items of the orderer seperates with space (ex. ‘ordererl orderer2’) (default is ‘orderer’):

name of orderer (default is ‘Orderer’):
port of orderer (default is ‘7050"):

(Z1¥ 3-2) HLF-generator

1 g 5 S22 mlofo] AA
name, port, db_port, ZHEZ o]F oA Q|
tF. name Mol™, porti= ©| Mol AHe|HO ZEWS, db_porte ©] 1]
7} 7FA QA (couchdb) 2] Aoy ZEMS, HIEL o] mojr} &5l A
dso Bt HHolrt, stojm A sjEoA gt o= oY Ado]| £
G ool WEd] e B4 1Y BES B 4 sk

A2 name, profile, consortiumC2 /g At} name2 AHEHS
ehiel, wolold AW FuE AT ¥ v 3
profile2 sfid zfd ] g Z==2H-S YeERHT, consortium
2AlEEe UEtdn A A= b ¥ lEEE Ur-goﬂ 22 o594 Ad
ol YR A YHRYY AuE Tz BeloA

o]l oty HJHE YT Hrh 2HH= msp, ca_port, itemsE YT
=t mspe= S 252 MSPel|H, ca_port= g 2] CASl |
oY LE WT, named HHE 4G5t Q= ofoldSoltt. 2y o
2 ofoldlo g F4dd 4 o™, o] ofoJ’l2 name, port W= F4JHT
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]
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HLF-generator AH&A}=

o]
]9 48 HHo g whE £ 9l
A 2d AN&" T 3A
HLF-generator= 2712 §2F REE 7} AAl= W AR A3
Sh= Zeg mo], eHe 5o AAZ HudS Fol ARt etk A
oltt. FHA = historyE Foll B/dSth= AR, ARGATE Rt Ao

sl @4 historyZF JSONT YAMLEZ A=, ©]Zl& loadE &l A3AI

R
=

e

S

g7 YT FREL AFHA BAZ BE Zolul, load B A o]

-
Az RE AAS 7P Wiz o e AT FH 2E5Hd s 43
S

HAAE FHES templates Et offo] BZe] Y@t 124 4R
mRAEE exports Y o] A&7 Ae meAEo
29 ZRAE} GEolw B2 historyol AFo] Hul, oA A]she

= JSONT} YAML g 44t
434 v 74

HLF-generator= TH2] ool w2 o]folx it A upd H52
ok g

- config.py

- configtx.py

— create_channel.py

- deploy.py

- docker.py

- load.py
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— main.py
- node.py
- util.py
2} shelef djs) A&,

Al 3.1 @ config.py

config.py’= A7o] FAF &S AT AZsle] o AgEsse

FAse] glor], JRAES AL k. T ge AEge od

A, 712 Ad, A ZrdYy, Iy Z2AHEY
H A T4, A4AEE, EYT Z=d9o] &
o]

o]
config.py T S-S Fo) 7 EGES WAT & 9ck.
Al 3.2 A configtx.py

configtx.py Tt¥-2 oto]m A mjEH ] configtx.yaml< A4dst7] ¢Igh ot
dojrt. stojme|A] sEo| = YEHNITE YL o configtx.yaml=
Stof AAdst=dl, o] Mo FxE AR A WAES stofof il

Sto] T3] mrolfde] docker gho]lH 22 E o]gs] W= Zo] obd, stolH

e

BUNN L

rel

g A sjE oA AFSt= AdlAlolA19] configtx.yaml?} FLt FAS 7=
5 2AES Aot AR skt
A 3.3 A create_channel.py

create_channel.py TFY-2 create_channel.sh 23 HE m}d-g FA70t) 5
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AU WA mol2 %A} o] AL 4 AIYER GrEo]EL 7

i}

create_channel.sh2, o] TS HFxozg AASHAE = Ao

create_channel.py©]tt.

Al 3.4 4 deploy.py

create_channel.py®?} H|=5H|, ARIZE A A4S A ATHER LA
=2 Zo] deployCCsh & ATHE mido|r}, o|AS Afd AH| we} &
Hog YA 3hF+& 2ol deploy.pyoltt.

Al 3.5 @ docker.py

2 =wolA ] stolmA] fEY YEIE EAE 7|Hto R Stof FAGH
ot I FolAE  docker-composeE ©]&dtH, o]o] w2t  docker-
compose.yaml o] Hasirt o] mdg A fs 54 docker-

HES FHoZ gdste] docker-

(o) —_—
compose FAlS Ztal QU= mAo] W4

compose A& ATt
Al 3.6 @ load.py

history2 E&j9A] YEQIE 1X8 & A wEoFxL [t

HO,
_>|:
oEL
rol

.py°ltt. load.py°llAl+= history json &2 yaml-& B2].2™, main¥}
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A 3.7 2 main.py

main.py°lX+= Z21H &
AMEAFe] mRAE] Wet A4S = A i
= HEoR YEQA d8 HHESES 5o UEHA F5o TR fdE2
N

o

S

A
o O

rol

Al 3.8 @ node.py

T8 2] 283t RdE2 FHLAEA THEolEE o] node.py©l
A

Field Description

msp MSP of the orderer
caport CA port of the orderer
items Orderer items array

(3 3-2) class Orderer

Field Description

addr Represented address value

name Name of the orderer item

port Port of the orderer item

orderer Orderer object which includes this

(3 3-3) class Ordererltem
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Field Description

addr Represented address value

name Name of the organization

msp MSP of the organization

caport CA port of the organization

admin Admin id of the organization
adminpw Admin password of the organization
peers Peers that the organization includes

(3% 3-4) class Organization

Field Description

org Organization which includes this
name Name of the peer

port Port of the peer

dbport couchdb port of the peer
channels Channels that the peer includes

(& 3-5) class Peer

Field Description

channel Name of the channel
profile Profile of the channel
consortium Consortium of the channel

(3 3-6) class FabChannel

ot ord ofoldle EFASHE FeR sof YUtk 2AL Holg EF
Sho geiz Ho] glom, wojt Ade Egshs ez Hof gt
9 720 BAESL olgate] e 1YL WYL,
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A 39 A utilpy
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73t HLF-generatorg & A/dst= 295 Bl
a9 4-13F Zo] A 27H(channell, channel2), 2] 27}(orgl, org2), = o]
370(orgl.peer0, orgl.peerl, org2.peer0), <2t 2] 37l(chl.orderer.item0,
chl.orderer.iteml, ch2.orderer.item0)2 ©]Folx Qlom  orgl.peer0
channell®ll, org2.peerO+= channel2°l, 12|11 orgl.peerl<> channell}
channel2¢ ®5% &8¢ty ESE channellof= chaincodel, channel2¢f+
chaincode2 AAFET7} AA= o] k. A FFo] ARG Alofl= AH AR~

€ Oz Fe 4ol

channell ¢ chaincodel ) < C_t‘f_iﬂc_o_dfl > channel2

’,*’— ‘“: :: Ns\\
el el N ™
/ U4 N N
4 [ chl.orderer.itemO ] 4 A [ ch2.orderer.itemO ] A
I ] 1 ]
“ [ chl.orderer.iteml ] “ orgl.peerl ,' org2.peer0 ,'
\\ \\ ,I ,I
. orgl.peer0 > ‘ ‘
\\\~‘~ = \::“::, - ”’,
(1% 4-1) F7F Alde e
HLF-generator Shell Command
Install binary to the workspace Install binary to orgl.peer(
Run HLF-generator Install binary to orgl.peerl
Modify chaincodel Install binary to org2.peer(
Modify chaincode? Install binary to chl.orderer.item0
Run auto.sh Install binary to chl.orderer.item1
Modify client program Install binary to ch2.orderer.item0O
Register orgl.peer(
Register orgl.peerl
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Register org2.peer(

Register orgl.peer(O user

Register orgl.peerl user

Register org2.peer(O user

Register orgl.peer0 admin

Register orgl.peerl admin

Register org2.peer0 admin

Create channell

Create channel?

Generate genesis block of channell

Generate genesis block of channel2

Join orgl.peer0 to channell

Join orgl.peer! to channell

1
Join orgl.peerl to channel2
1

Join org2.peer0 to channel2

Set anchor of orgl as orgl.peer(

Set anchor of org?2 as org2.peer(

Write chaincodel

Write chaincode?2

Package chaincodel

Package chaincode2

Install chaincodel to orgl.peer0

Install chaincodel to orgl.peerl

Install chaincode?2 to org2.peer(

Approve for orgl.peer(

Approve for orgl.peerl

Approve for org2.peer(

Commit definition to orgl.peer(
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Commit definition to orgl.peerl

Commit definition to org2.peer(

Write client program
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ABSTRACT

Hyperledger Fabric Generator based on Docker

Park, Jae—Hoon
Major in IT Convergence Engineering

Dept. of IT Convergence Engineering

The Graduate School

Hansung University

Hyperledger Fabric is a private blockchain open—sourced project whi
ch has been being led by IBM. Hyperledger is an enterprise blockchain pr
oject, and a lot of company participants to the project and support many

tools or frameworks. Hyperledger Fabric is one the most live projects. It
is the powerful framework that uses the strength of blockchain system, so
it could be a great businesss blockchain system. So it is being used in th
e field, also be a good subject for researchers. Especially IBM provides se

veral samples of docker image and network sample, it can be impelement
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ed just in a local environment, which means it does not need large and h
igh—performed hardwares. However, Hyperledger Fabric is difficult and co
mplicated to struct network. In this paper, implementation of HLF-genera

tor based on python can get low entry barriers and make high productivit

y.

KEYWORD: Blockchain, Decentralized, Hyperledger Fabric
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