55

Ly

i

“XYE+ PP B 2
[X e B P B B Bt 5 4

A% B

(1) 48 % R An B K R WA S 9 48 7) - AR A 30 oF €1 A2 F 2 Ubuntu & #9440,
(2) % 3 4 fT /& Ubuntu 324F £ % £ % % £ % T L2 R %4238 5 SRHE,

(3) Z2f%JF 5% 3k 4o T #5 32 Hyperledger Fabric 3832,

(4) F2mX K 4k 3847 I 09 7 ok,

() AR B R b IR 60 Rk B OB T O SR R A AL

55.1 RBRGEMKIREER

T DX BB 0 28 B S 45 A 0 2ok A v, 2 1 S e S M A Al 0 R AL PR B L O AR SRR A I
GAEFACE Linux #/E &% (41 Ubuntu 22.04), R)F.ZERFILRHELTFNRE T A,
X T H X T )5 2e35 # Hyperledger Fabric 55 B 6 H B, 7N 2 T )G .8
Kt Rl it — RN A2k B Hyperledger Fabric B T/EM 8, 3K B0 B YIRS , DL K
27 2% W] AE 2R s 45 8 AT K — > LAk % Fabric M4 .

5.1.1  HERIEACEREE

TETF IR HEA T X LB W0 28 (10 45 4t 2 FI L B S0 S o8 BEA I R PF R 05, A 95 JE UL BIL 1Y) 22 3¢
DA ARAE R G

1. &3 VMware WorkStation 17 Pro B f{#l
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AR TSI AR AE R — S WL b AT LA R B s 1T 2 BE RS . R R R R
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D MEZHEA
Pil] VMware ‘B B (www. vmware. com) , | 2 VMware WorkStation 17 Pro A< A9
AL, A 5.1 iR .

VMware Workstation 17 Pro

.... Workstation 17 Pro improves on the industry defining technology with
WOQKSTATK) N DirectX 11 and OpenGL 4.3 3D Accelerated graphics support, a dark
pRO.. mode user interface, support for Windows 11, , the vetl CLI for running

and building containers and Kubernetes clusters, added support for
1 7 the latest Windows and Linux operating systems, and more

Use the links below to start your free, fully functional 30-day trial, no
registration required

Workstation 17 Pro for Windows Workstation 17 Pro for Linux

DOWNLOAD NOW > DOWNLOAD NOW >

K 5.1 VMware B M FZ1iH
2) ERANT
Ja BT 2 LB A, e BRERE R [ R R PR, S R R i e e B AR A 5. 2
FE 5.3 i,
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TEZREZRE S H P S — )8 3 VMware Workstation 17 Pro B, RG24 FH P
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2. %3 Ubuntu 22. 04 R1ER %

FERINLZE R 5 P24 Ubuntu 22. 04 51 ARERVE 2R G0, o X Hedik 9 26 i) £5 adt 42 kA2
EMIB T I,

IDEN -4 ¥ L

T2% Ubuntu 22. 04 1 M ISO 45 1% X 4 Chttps://releases. ubuntu. com/22. 04/
ubuntu-22. 04. 1-desktop-amd64. iso) . W& 5. 6 fTR~ .,
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ubuntu® B SEERS =  Kubernetes [EEE FRABE 2§ TR B
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TEUbUNtUERE RS

Ubuntu 22.04.1 LTS
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HEAUHL B FR(V):
Ubuntu22.04
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1A Ubuntu =4 Ubuntu
EEILE A CD %5 Ubunty, TiRAR EHBMIEEREA,
NRTESESRE, LANUSMERGEHF (WAHHR) HT Ubuntu REBISHEE L.
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D TR RS
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PE B 58 R - B2 Ubunta" AT HAE RGN 2 4¢ . AR 2 e b, X RN T 00T

T3 A 5. 13 iR,

FR@EERA Ubuntu

8) Jri 3l Ubuntu #41E R4
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K 5.14 Ubuntu 22. 04 R % 51

5.1.2 RS T HE

FEHEAT X e BRI 5T 5 JF & 09 1 A2 b, R 32 76 45 @ Hyperledger Fabric ()77 & 3
Bt , — RN R G TR NEE, X8 T HAH Hyperledger Fabric 5 H 1Y
B 22 B 4RI T I RE S R AR T AR R S s A BB R R E T S ORI R RN
G IX e B TR IF i B HAE Hyperledger Fabric TR & B P B1EH]

1. Git

Git J&—Fh o0 A sCRRAR B 0 R 48, T BR BR300 SO AR b, IR Bl 24 JF & & Z 1)
MPME . T B AR @ ROR A AT S B ARV T R B RS A AR Bl i 7T &
[ b 5 £ AT g o B 58 B M A — Bk . 78 Hiyperledger Fabric B JF & B EE 5 i 72 b, Git
FHF E 6 T bk B0 2 AR SRS

D) %% Git

FTIF 22 G0 09 2 v SLTHT L i A LA T i 2 FE AT, AFE Ubuntu RGP 4 Git.

1. sudo apt install git

TR AL sudo A i, 75 B P A R G R A A A
2) XF Git JEAT RRAS 53
LR SERUG A LT a2 IR PUT . LURIE Git B3 3 F & B/ H AR A, &l 5. 15 B,

1. git —— version

2. cURL

cURL(Client for URLs) J& —F )" Z i H i fr 247 T B, © X F 2 Fh i, 45
HTTP.HTTPS.FTP Fl SCP, I F 7 M £ [ &5 % . FHIag 5 K, vl T & 45 b ) 2%
R IFEFS T LR, 18 Hyperledger Fabric B9 A% 5%, cURL # & H T 5 X P4k
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s@s-virtual-machine:~$ sudo apt install git

EFERBRGETIER. .. TR

EEDHRESHRKBXRAN. .. TR

EFERERSES. .. TR

git BERRIAR (1:2.34.1-1ubuntul.10),

AET o MRHER, MRET o MRHE, BHH o MRHE, F so MRESREAL.
) s@s-virtual-machine:~$ git --version
git version 2.34.1

& 5.15 IFFEF Git lAEE

%
D 285 v B SR T 28 L BT ANHRE AS A B A ) K AR SR A
1) %% cURL
TE R A VLR a2 347, LL%e %% cURL:

1. sudo apt install curl

2) & cURL WA (S B
RS UE AL T A I AT A& B cURL BY MRS B anld 5. 16 frs .

1. curl ——version

s@s-virtual-machine:~$ sudo apt install curl

EFERBREBTIR. .. TR

EEDTRAETDHOKBMEXRN. .. 56l

EERERSESR. .. =/l

curl BRR®HMAR (7.81.0-1ubuntul.14),

FHET o MRS, MRET o TRHE, BHH o MRHE, F so MREBREAR.

s@s-virtual-machine:~$ curl --version

curl 7.81.0 (x86_64-pc-linux-gnu) libcurl/7.81.0 OpenSSL/3.0.2 z1lib/1.2.11 brotli/1.0.9 zstd/1.4.8 1ibidn2/2.3.2 libpsl/6.21.0 (+1
ibidn2/2.3.2) libssh/0.9.6/openssl/zlib nghttp2/1.43.0 librtmp/2.3 OpenlLDAP/2.5.15

Release-Date: 2022-01-05

Protocols: dict file ftp ftps gopher gophers http https imap imaps ldap ldaps mqtt pop3 pop3s rtmp rtsp scp sftp smb smbs smtp smt
ps telnet tftp

Features: alt-svc AsynchDNS brotli GSS-API HSTS HTTP2 HTTPS-proxy IDN IPv6 Kerberos Largefile libz NTLM NTLM_WB PSL SPNEGO SSL TLS
-SRP UnixSockets zstd

B 5.16 ZHEIFEF cURL ARG R

3. Docker 1 Docker-Compose

Docker & — U5 4 1 T 25 51 38 & SR I 35 05 7 T R GO 01 3 20 7 — A~ e 1t
Gy I REAR A AR . XAEE AT DIAEATL I 223 T Docker 9 R 48 Lz A7, $& 4k 7 —Fh fi]
R RN I 43 K FER & 5 . 7E Hyperledger Fabric fJF & #5811, Docker T 61 # —
A FRE HLR B R Is 1T PR 5 A R Ml 7 b 1 0 28 20 47 Ay 8 28 AR ot AR

1) %% Docker

TE 2wt i A LA T 4w 2 IR 30T . DL 3 Docker

1. sudo apt install docker. io

2) & F Docker B A {E B,
LRESEN G B A L a2 I AT, & FH Docker WIRAE R, WK 5. 17 frn ., W4
s 7R T Docker MRRAE B IFiC F A S IR K S5,

1. docker —— version

Docker-Compose J&— T & LFEHZ 44 Docker N P T H., ©REFIFEE
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s@s-virtual-machine:~$ sudo apt install docker.io

EERRARHETIR... TR

EESMRGEENKBEXAN. .. TR

EEERRSER. .. =R

docker.io BEZRRAR (24.0.5-0ubuntu1~22.04.1),

AERT o MRHEE, MRET o MGG, BHH o MRHE, B so MRESKRBAR.
s@s-virtual-machine:~$ docker --version A
Docker version 24.0.5, build 24.0.5-0ubuntul~22.04.1 !

& 5.17 23 IF#F Docker A (E B

WL YAML SCPERICE W IR 55 0 BT A &Pk AT HE IR 55 . M 48 4545 . 7E Hyperledger Fabric
9 FF K B 5%, Docker-Compose #2 % S& 8 AE I, FI T g HF A 38 45 b 9 4% 414, o
Peer 17 i .Orderer 15 s Fl CA R 55 #% 55 , 0 P X 26 21 {4 BB % LA 1E B 79 I & R )i 3 9 By
[/ TAE .

1) %% Docker-Compose

7 2 ity A LA T 4 2 IE AT , LLE 3% Docker-Compose:

1. sudo apt install docker — compose

2) &% Docker-Compose FJRRAS {5 B

1. docker — compose —— version

LHRESERG L A LU A2 IR PUAT . & F Docker-Compose ) RUASF B, WA 5. 18 fiF
N o BIRZ T R T Docker-Compose IR E B, I8 F A S LIt Rk S,

s@s-virtual-machine:~$ sudo apt install docker-compose

EFERBRREBTIR. .. TR

EESITRESHNKRMIAN. .. 5Tl

ETERIREES. .. 5T

docker-compose BARRIMAR (1.29.2-1),

FHRT o MRHE, MRET o MR, BEHH o MRHE, F so TRUERBAL.
s@s-virtual-machine:~$ docker-compose --version

docker-compose version 1.29.2, build unknown

B 5.18 243 FH Docker-Compose (A {5 B

4. GoiB®

Go XFRH Golang, B—FHFRAHBEIES . H Google il It H &, HiZiT9EEE
SRR, LRI A RBE M BIF AR E A EM AT M HREMmAH, &
Hyperledger Fabric #1, K ZEHMH R Go BT RE W, XL E R K EEHEMEBTT
Hyperledger Fabric [ I A7 H I L B 2% Go, AT fs & MM EH RS
R B FIBC S Go 16 5 MR, JF o PR H B 08 (E 015 47 .

D Go ifi 5 Wy %2

R T ARE X B 2% R iB AT . LSS Go IEF M 1. 18 IiUA .,

5 E LA LU T A 2 IR AT, F# Go 1. 18 W24, il 5. 19 FioR .

1. sudo wget https://studygolang. com/dl/golang/gol. 18. linux — amd64. tar. gz

B A LT A& i 5 B A B 46 H 5% (Jusr/local) , BISERL T Go i/ ML 2% .

1. sudo tar —C /usr/local — xzf gol.18.linux— amd64.tar.gz
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s@s-virtual-machine:~$ sudo wget https://studygolang.com/d1/golang/go1.18.1linux-amd64.tar.gz
--2023-11-01 20:36:48-- https://studygolang.com/d1l/golang/go1.18.1linux-and64.tar.gz
IE7Ef@# M studygolang.com (studygolang.com)... 47.245.32.231

IE7Ei%$E studygolang.com (studygolang.com)|47.245.32.231|:443... Bifi#.

BRH HITP K, EEFMHEIR... 303 See Other

{iE\: https://golang.google.cn/d1/go1.18.linux-and64.tar.gz [EREEZEEY URL]
--2023-11-01 20:36:50-- https://golang.google.cn/d1l/go1.18.1linux-amd64.tar.gz
IE7ERRHrEH golang.google.cn (golang.google.cn)... 220.181.174.34

IE7E%#E golang.google.cn (golang.google.cn)|220.181.174.34|:443... B,

B&H HITP ER, EEFHHEN... 302 Found

{iI&E: https://dl.google.com/go/go1.18.linux-and64.tar.gz [EREEZEHEY URL]
--2023-11-01 20:36:51-- https://dl.google.com/go/gol1.18.linux-and64.tar.gz
IE7ERBHTEH dl.google.com (dl.google.com)... 186.163.151.33

IETE%#E dl.google.com (dl.google.com)|180.163.151.33|:443... Bk,

B&H wiTe ER, EESHER... 200 0k

KE: 141702072 (135M) [application/x-gzip]

EEfEfRTZE: “go1.18.linux-amd64.tar.gz’

go1.18.1linux-amd64.tar.gz 100%[ ] 135.14M 2.84MB/s

2023-11-01 20:37:15 (5.63 MB/s) - BfR7F ‘go1.18.linux-amd64.tar.gz’ [141702072/141702072])

El5.19 TF# Go %%

2) BCE AL
e 28 i A LLF fir % FTIT profile ST #EAT i 44 -

1. sudo gedit/etc/profile

ESCF R R B ESINLL T W2, LU 'E Go BREEE &, AN1&] 5. 20 fTm .,

1. export GOROOT = /usr/local/go
2. export GOPATH = $ HOME/go
3. export PATH= $ PATH: $ GOROOT/bin: $ GOPATH/bin

70 v | M prefie /S || =

1k Jetc/profile: system-wide .profile file for the Bourne shell (sh(l))
2:: and Bourne compatible shells (bash(1), ksh(1), ash(1), .

41f [ "${PS1-}" ]; then

5 if [ "${BASH-}" ] && [ "$BASH" != "/bin/sh" ]; then
6 # The file bash.bashrc already sets the default PS1.
7 # PS1="\h:\w\$ '

8 if [ -f /etc/bash.bashrc ]; then

9 . /etc/bash.bashrc

10 fi

11 else

12 if [ "$(id -u)" -eq 0 ]; then

13 PS1="# '

14 else

15 PS1="$ '

16 fi

17 fi

18 fi

19

20if [ -d /etclprofi.le.d 1; then
21 for i1 in /etc/profile.d/*.sh; do
22 if [ -r $1 15 then

23

24 fl.
25  done
26 unset 1
27 fi

28

29 export GOROOT=/usr/local/go
30 export GOPATH=$HOME/go
31 export PATH=$PATH:$GOROOT/bin:$GOPATH/bin

B 5.20 [ Go ¥hHEAR it
PRAFIF O P 4 2 g A DA A2 {8 PR 58 28 5 T T B 28
1. source /etc/profile

3) Bk Go Hh H B %%

TEL S PR A LT 2 & F Go i MUAR . QSRS 1 Go 5 M MUA £ &,

B O

FABY 24s
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KW GolEF LM II&EE, E 5. 21 i,

1. go version

5. Node, js 1 NPM s@s-virtual-nachine:~$ go version
Node. js JE—A~FF I A i JavaScript 32 £ 1 5 55 go version gol1.18 linux/amdé64 .
TSR 55 25 5 R 4 1 FF 0 FF % L i NPM (Node Package 921 #17 Godf Sk
Manager) /& Node. js WAL T H, T4 #3010 H o K # & R . 7E Hyperledger Fabric
1Y & B H, Node. js Al NPM i i H T % 55 % (Chaincode , 12 17 75 X B BE K 25 b (1)
RE G 249) R i o FH AR T
Fabric B 74t T Node. js & G8-& 2~ 6, NPM Zfi[F] Node. js —iE %2 & E M T
H, T Node. js fRALHE .
1) %% Node. js il NPM
e 23 TP A BT A0 R A4 L 4T Node. js 1 NPM (#4235, 40 &l 5. 22 FioR .

1. sudo apt — get install npm

s@s-virtual-machine:~$ sudo apt-get install npm

EERRRMaIR. .. 5

EAEDMRASHKBRAN. .. Tl

EERBRSER. .. TR

npm BERRMAR (8.5.1~ds-1),

FRT o MRHE, MRET o MRHE, BHH o MRHEE, B so TREERKAR.

[# 5.22 Node. js 5 NPM #4235

2) BF Node. js Fil NPM 142 5

s@s-virtual-machine:~$ npm version

S TE 23 g A TP AT IR 4% . & A Node. js 5 NPM
2 siesd WUAR S I 5. 23 7R
uv: '1.43.0',
ZLib: N 2511 1. npm version

brotli: '1.0.9',
ares: '118.1'%;
modules: '72',

::::t:p%;l;wxs,o', 5.1.3 *%t@ Hyperledger Fabric ﬂ:%

[lhttp:t2t1ta

o D B IR

Gt ' FTIF 5561 2 355 T 40 A JE BT 0 F 45 4 612 Fabric
tz: '2023c’, ETEEEZRL#HAizE;:KLO

unicode: '14.0'

)
5.23 #%F Node. js § NPM
1 A 15 R
2) 3RHL Hyperledger Fabric Ji 15
5 28 g P i AJE AT AN T 54 o AN GitHub R % Fabric #5645,

1. mkdir — p go/src/github. com/Hyperledger
2. cd go/src/github. com/Hyperledger

1. git clone https://github. com/hyperledger/fabric.git

3) Dl B4R E WA
T8 2 S v AT F AT A0 i &, A8 BT A AT B bR 48 01 U 46 B 48 S UA R 7R ] R



108 = FRbhsEIoTHIE TBE—IoTiBE . KIEN TSN A

2.2.00,

1. cd fabric && git tag — 1
2. git checkout v2.2.0

. 4) H7HL Fabric 5%
TE R W AFE AT I a2 AT I ASFL BT 75 19 Docker 5544 .

1. cd scripts && sudo . /bootstrap. sh

5 HEHEBRBRIIE
BB P B S £ 28 S v i AR IRAT AN T A 4 AR B BT A A R A 5. 24
IR

1. sudo docker images

s@s-virtual-machine:~$ docker images

REPOSITORY TAG IMAGE ID CREATED SIZE

busybox latest 3416a98b71e2 3 months ago  4.26MB
hyperledger/fabric-tools 2.2 5eb2356665e7 3 years ago 519MB
hyperledger/fabric-tools 25240 5eb2356665e7 3 years ago 519MB
hyperledger/fabric-tools latest 5eb2356665e7 3 years ago 519MB
hyperledger/fabric-peer 2.2 76030423282 3 years ago 54.9MB
hyperledger/fabric-peer 2.2.0 760f304a3282 3 years ago 54.9MB
hyperledger/fabric-peer latest 760f304a3282 3 years ago 54.9MB
hyperledger/fabric-orderer 2.2 5fb8e97da88d 3 years ago 38.4MB
hyperledger/fabric-orderer 2.2.0 5fb8e97da88d 3 years ago 38.4MB
hyperledger/fabric-orderer latest 5fb8e97da88d 3 years ago 38.4MB
hyperledger/fabric-ccenv 2.2 aac435a5d3f1 3 years ago 586MB
hyperledger/fabric-ccenv 2.2.0 aac435a5d3f1 3 years ago 586MB
hyperledger/fabric-ccenv latest aac435a5d3f1 3 years ago 586MB
hyperledger/fabric-baseos 252 aa2bdf8013af 3 years ago 6.85MB
hyperledger/fabric-baseos 2.2.0 aa2bdf8013af 3 years ago 6.85MB
hyperledger/fabric-baseos latest aa2bdf8013af 3 years ago 6.85MB
hyperledger/fabric-nodeenv 2.2 ab88fe4d29dd 3 years ago 293MB
hyperledger/fabric-nodeenv  2.2.0 ab88fe4d29dd 3 years ago 293MB
hyperledger/fabric-nodeenv  latest ab88fe4d29dd 3 years ago 293MB
hyperledger/fabric-javaenv 2.2 56c30f316b23 3 years ago 504MB
hyperledger/fabric-javaenv 2.2.0 56c30f316b23 3 years ago 504MB
hyperledger/fabric-javaenv  latest 56c30f316b23 3 years ago 504MB
hyperledger/fabric-ca 1.4 743a758fae29 3 years ago 154MB
hyperledger/fabric-ca 12457 743a758fae29 3 years ago 154MB
hyperledger/fabric-ca latest 743a758fae29 3 years ago 154MB
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1. cod./fabric — samples/test — network
2. . /network. sh up

W2k —PIIE R Fabric U1 R 4665 IE 5 55 3, an& 5. 25 Pis .

Creating network "fabric_test" with the default driver

Creating volune "docker_orderer.exanple.con” with default driver
Creating volune "docker_peer0.orgl.exanple.con” with default driver
Creating volune "docker_peer0.org2.exanple.con” with default driver
Creating peer.orgl.exanple.com ... done

Creating orderer.example.com ... done
Creating peerf.org2.example.com ... done
Creating cli ... done
CONTAINER ID  IMAGE COMMAND CREATED STATUS PORTS
NAMES
23e99ee68fc2  hyperledger/fabric-tools:latest * /bin/bash” Less than a second ago Up Less than a second
cli
c7f854b2926a  hyperledger/fabric-peer:latest “peer node start” 1 second ago Up Less than a second ©0.0.6.6:9051->0651/tcp, :::9051->9651/tcp, 7651/tcp, 0.6.0.0:19651->
19051/tcp, :::19851->19051/tcp  peer®.org2.exanple.com
21f928d76df1  hyperledger/fabric-orderer:latest "orderer” 1 second ago Up Less than a second ©.0.6.0:7050->7650/tcp, :::7050->7050/tcp, 0.6.0.0:17050->17050/tcp,
:::17050->17056/ tcp orderer.exanple.con
bfasebs98613  hyperledger/fabric-peer:latest “peer node start” 1 second ago Up Less than a second ©.0.6.0:7051->7651/tcp, 051->7051/tcp, 0.6.0.0:17051->17051/tcp,
1:117051->17051/tcp peer@.orgl.exanple.con
s@s-virtual-machine:~/5Ril /go/src/github. con/Hyperledger/fabric/scripts/fabric-samples/test-network$ docker ps -a
CONTAINER ID  IMAGE ‘COMMAND CREATED STATUS PORTS
NAMES
23e99ee68fc2  hyperledger/fabric-tools:latest "/bin/bash" 9 seconds ago Up 8 seconds
cli
€7f854b2920a  hyperledger/fabric-peer:latest “peer node start” 10 seconds ago Up 8 seconds ©.0.0.0:9851->9051/tcp, :::9851->9851/tcp, 7051/tcp, 0.0.6.0:19051->19051/tcp, :::190
51->19051/tcp  peerd.org2.example.con
21f9a8d76df1  hyperledger/fabric-orderer:latest “orderer” 10 seconds ago Up 8 seconds 0.6.0.0:7050->7050/tcp, :::7050->7050/tcp, 6.0.0.0:17050->17056/tcp, :::17050->17650/
tep orderer.exanple.con
bfasebs598013  hyperledger/fabric-peer:latest “peer node start” 10 seconds ago Up 8 seconds ©.0.0.0:7651->7051/tcp, 7051->7051/tcp, 0.0.0.0:17051->17051/tcp, :::17051->17051/
tep peer@.orgl.example. con

& 5.25 Fabric I3 P 45 1E 50 ) 3l 19 45
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1. . /network. sh createChannel

W RUERR AR IE 5, 45 R ANIE] 5. 26 B .

+ configtxlator proto_decode --input config_block.pb --type common.Block

¢ 4q '.data.data[e].payload.data.config"

+ jq '.channel_group.groups.Application.groups.Org2MsP.values += {"AnchorPeers®:{"mod_policy": "Admins”,"value":{"anchor_peers": [{"host": "peer0.org2.example.con","port": 9051}]},"version
": "@"}}' Org2MSPconfig.json

Generating anchor peer update transaction for Org2 on channel mychannel

'+ configtxlator proto_encode --input Org2MSPconfig.json --type common.Config

¢ configtxlator proto_encode --input Org2MSPmodified_config.json --type common.Config

i configtxlator compute_update --channel_id mychannel --original original_config.pb --updated modified_config.pb

'+ configtxlator proto_decode --input config_update.pb --type common.ConfigUpdate

+ 3q .

++ cat config_update.json

+ echo '{"payload”:{"header”

“channel_header"

"channel_id": "nychannel”, "type”:2}},"data":{"config_update”:{' '"channel_id":' '"mychannel”,' '"isolated_data”
‘{* '"Application”:' '{' '"groups":' '{' '"Org2MSP":' '{' '"groups”:' '{},' '"mod_policy":' '"",' '"policies":' '{' '"Admin: "{' ""mod_policy":
L 1 ‘“Endorsement”:' '{' '"mod_policy":' '"",' tote"' '},' '"Readers ‘{' ""mod_policy’ tte,t ""policy”:' null, ‘“version®:' '"e"' '},' '"Wr
[tters™:' '{' '*mod_policy”:' '"*,' '"policy”:' null, '"version": $f{" ""MSP":' '{' '"mod_policy”:' '"",' '"value":' null, '"version”:' '"@"' '}' '},' '"version":
' the™t '} '}, “"mod_policy™:' """’ '"polictes”:' '{},' '"values":' '{},' '"verston":' '"1"' '}' '},' '"mod_policy":' '"",' '"policies”:' '{},' '"values":' '{},' '"version":' '"0"' '},’
'"write_set":' '{' '"groups":' '{' '"Application”:' '{' '"groups":' '{' '"Org2MSP":' '{' '"groups":' '{},' '"mod_policy":' '"Admins",' '"policies":' '{' '"Admins"

.' ttresd_sett:t (' "
L' '"policy™:' null, '"vers

'{' '"mod_policy":' '
"," ""policy":' null, '"version “{* ""mod_policy":' """,' '"policy”:' null, '"version™:' '"@"' '},' '"Readers”:' '{' '"mod_policy”:' '"",' '"policy”:' null,
"version":' '}, ""Writers":' '{' '"mod_policy":' ' '"policy":' null, '“version™:' '"@"' '}’ '},' '"values":' '{' '"AnchorPeers":' '{' '"mod_policy":' '"Admins",' '"value':' '{’

' '"peer.org2.example.com”,' '"port”:' 9851 '}' ']' '}, '"version":' ''@"' '}, '"MSP":' '{' '"mod_policy”:' '"",' '"value":' null, '"version":' '"@'

' '"mod_policy":' '""," '"policies":' '{},' '"values":' '(},' '"version":' '"1"' '}' '},' '"mod_policy":' '"",' '"policies”:' '{},"' '"values":' '{},' '"v

W0 Rl 13
'+ configtxlator proto_encode --input config_update_in_envelope.json --type common.Envelope

2623-11-01 12:45:16.661 UTC [channelCnd] InitCndFactory -> INFO 601 Endorser and orderer connections initialized
:16.668 UTC [channelCnd] update -> INFO 602 Successfully submitted channel update

jAnchor peer set for org 'Org2MSP' on channel 'mychannel’

Ichannel 'mychannel' joined
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1. . /network.sh deployCC — ccn basic — ccp ../asset — transfer — basic/chaincode — go — ccl go

BRES A IEMEE S 45 R WNIE 5. 27 B

+ peer lifecycle chaincode connit -o localhost:7650 --ordererTL ride orderer 1 --tls --cafile /hone/s/EH /go/src/github.con/Hyperledger/fabric/scripts/fabric-sanples
/ k/or rdereror orderers/orderer Le. con/nsp/tlscacerts/tl Le.con-cert.pen --channelD mychannel --name basic --peerAddresses local
host:7051 --tlsRootCertFiles /hone/s/Hi/go/src/glthub.con/Hyperledger/fabric/scripts/fabric-sanples/ K/or mple.con/peers/peerd. orgl. example

.con/tls/ca.crt --peerAddresses localhost:9951 --tlsRootCertFiles /home/s/Sifi/go/src/github.con/Hyperledger/fabric/scripts/fabri
.example.con/peers/peerd.org2.exanple.con/tls/ca.crt --version 1.0 --sequence 1

+ res=e

2023-11-61 20:46:37.114 (ST [chaincodeCmd] ClientWait -> INFO 001 txid [4043df

2023-11-01 20:46:37.143 CST [chaincodeCnd] ClientWait -> INFO 062 txid [4043d

Chaincode definition committed on channel 'mychannel’

Using organization 1

Querying chaincode definition on peerf.orgl on channel 'mychannel’...

Attempting to Query committed status on peerf.orgl, Retry after 3 seconds.

+ peer lifecycle chaincode querycomnitted --channelID mychannel --name basic

+ res=e

Committed chatncode definttion for chaincode 'basic' on channel ‘mychannel':

Version: 1.6, Sequence: 1, Endorsement Plugin: escc, Validation Plugin: vscc, Approvals: [OrgiMSP: true, Org2HSP: true]
Query chaincode definition successful on peer@.orgl on channel 'mychannel’

Using organization 2

Querying chaincode definition on peerB.org2 on channel 'mychannel'...

Attempting to Query committed status on peerd.org2, Retry after 3 seconds.

+ peer Uifecycle chaincode querycomnitted --channelID mychannel --name basic

+ res=0

Committed chaincode definition for chaincode 'basic' on channel ‘mychannel':

Version: 1.8, Sequence: 1, Endorsement Plugin: escc, Validation Plugin: vscc, Approvals: [OrgiMSP: true, Org2MSP: true]
Query chaincode definition successful on peerf.org2 on channel 'mychannel

Chaincode initialization is not required

B HE A 29 1E A Y

4) ¥k 4k Fabric 4

zations/org2

committed with status (VALID) at localhost:9051
conmitted with status (VALID) at localhost:7e51

TE£5 Fabric Ml ik W 2% 58 B Aj . 75 B AF test-network H 5% T $AT DL T Ay 2 B B A 35

SCH e
1. export PATH= $ {PWD}/../bin: $ PATH
2. export FABRIC CFG PATH= $ PWD/../config/
3. export CORE_PEER TLS_ENABLED = true
4. export CORE PEER LOCALMSPID = "OrglMSP"
5. export CORE PEER TLS ROOTCERT FILE = $ {PWD}/organizations/peerOrganizations/orgl.
example. com/peers/peer0. orgl. example. com/tls/ca. crt
6. export CORE_PEER MSPCONFIGPATH = $ {PWD}/organizations/peerOrganizations/orgl. example.

com/users/Admin(@orgl . example. com/msp
7. export CORE_PEER ADDRESS = localhost:7051

IRIG AL S P A LR 4 W1 ER AL Fabric kA

1. peer chaincode invoke — o localhost:7050 —— ordererTLSHostnameOverride orderer. example.

com

—— tls —— cafile " $ {PWD}/organizations/ordererOrganizations/example. com/orderers/

orderer. example. com/msp/tlscacerts
localhost: 70
peerOrganizations/orgl. example. c
localhost: 9051

peerAddresses

peerAddresses

peerOrganizations/org2. example. com/peers/peer0. org2. example. com/tls/ca. crt"

function":"InitLedger", "Args":[ ]}

kA IEw w1 IR Ak e . &5 R anE 5. 28

s@s-virtual-machine:~/8l/go/src/github.con/Hyperledger/fabric/scripts/fabric-
s@s-virtual-machine:~/ S /go/src/aithub.con/Hyperledger/fabric/scripts/fabric-
s@s-virtual-nachine:~/ Sl /go/src/github. con/Hyperledger/fabric/scripts/fabric-
con/peers/peerd.orgl.exanple. con/tls/ca.crt

s@s-virtual S /go/src/github Hyperledger/fabric/scripts/fabric-
users/Adningorg1.exanple. con/msp

s@s-virtual-nachine:~/Si/go/src/github. con/Hyperledger/fabric/scripts/fabric-

s@s-virtual-nachine:~/ %8 /go/src/github.con/Hyperledger/fabric/scripts/fabric-:

/tlsca. example. com — cert. pem" — C mychannel — n basic
51 — — tlsRootCertFiles " $ { PWD }/organizations/
om/peers/peer0. orgl. example. com/tls/ca. crt"
tlsRootCertFiles " $ { PWD }/organizations/
—c '"{"

IR .

sanples/test-network$ export CORE_PEER_TLS_ENABLED=true
sanples/test-network$ export CORE_PEER_LOCALMSPID="0rg1HSP"
sanples/test-network$ export CORE_PEER_TLS_ROOTCERT_FILE=3{PWD}/organizat! peer0

sanples/test-network$ export CORE_PEER_MSPC( { zattons/orgl 1 /
sanples/test-network$ export CORE_PEER_ADDRESS=localhost:7051

sanples/test-networks peer chaincode invoke -o localhost:7850 --ordererTLSHostnaneOverride orderer.example.co
1 -cert.pen” -C mychannel -n basic --peerAddresses localh

n --tls --cafile "${PHD} dererOr tions/exanpl Jorderer 1 /
0st:7651 --tlsRootCertFiles "${PWD} 1 g1 1 /peers/peerd.orgl 1 tls/ca.crt” --peerAddresses localhost:9051 --tlsRootCertFiles "${PHD}/orga
nizations/peeror Jorg: 1 s/peer.org2 1 tls/ca.crt” -c '("function”:"InitLedger”,"Args":[1}'

2023-11-61 20:51:24.442 (ST [chaincodeCnd] chaincodeInvokeOrQuery -> INFO 091 Chaincode invoke successful. result: status:200

& 5.28
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1. peer chaincode query — C mychannel - n basic —c '{"Args":["GetAllAssets"]}"'

2. peer chaincode invoke — o localhost:7050 —— ordererTLSHostnameOverride orderer. example. ¢
com —— tls —— cafile " $ {PWD}/organizations/ordererOrganizations/example. com/orderers/ '
orderer. example. com/msp/tlscacerts/tlsca. example. com — cert. pem" — C mychannel - n basic
— — peerAddresses localhost: 7051 — — tlsRootCertFiles " $ { PWD }/organizations/
peerOrganizations/orgl. example. com/peers/peer0. orgl. example. com/tls/ca. crt" - —
peerAddresses localhost: 9051 — — tlsRootCertFiles " $ { PWD }/organizations/
peerOrganizations/org2. example. com/peers/peer(Q. org2. example. com/tls/ca. crt" — c '{"
function":"TransferAsset", "Args":["asset6", "Christopher"]}"'

REA LY IEB IR TG s A 25 R AN IAT 5. 29 R,

s@s-virtual-nachine:~/i/go/src/github. con/Hyperledger/fabric/scripts/fabric-sanples/test-network$ peer chaincode query -C mychannel -n bastc -c '{*Args”:["GetAllAssets"]}'
[{"10":"asset1","color": "blue","size":5, "owner™ : "Tonoko", "appraisedvalue”: 388}, {"I0": "asset2", "color": "red","size":5, "owner": "Brad", "appratsedvalue":406} , {" 10" : "asset3", "color": "green”, "st
ze":10, "owner":*Jin Soo","appraisedvalue”:560},{"I0" :"asseta","color": "yellow","size":16, "owner": "Max","appraisedvalue” :660},{*ID" : "assets", “color": “black”,"size":15, "owner": "Adriana", "app
ratsedValue”:700),{"ID": "asset6”, "color": "white", "size":15, "owner": "Michel", "appratsedvalue":806} ]

s@s-virtual-machine:~/5/go/src/github.con/Hyperledger/fabric/scripts/fabric-sanples/test-network$ peer chaincode invoke -o 7656 --ordererTL ride orderer. 1
n --tls --cafile "${PD}/organizations/orderer0rgantzations/exanple. conforderers/orderer.exanple.con/nsp/tlscacerts/tlsca. exanple. con-cert. peﬂ" -C mychannel -n basic --peeraddresses localh
05t:7051 --tlsRootCertFiles "${PHD}/organizations/peerOrganizations/orgl.exanple.con/peers/peerd.orgl 1! [tls/ca.crt” --peerAddr --tlsRootCertFiles "${PHD}/orga

[ assets”, "Christopher”]}'

nizatt ori tions/org2.exanple.con/peers/peerd.org2. exampl /tls/ca.crt” -c '{*function":"TransferAsset","Arg:
2023-11-01 20:52:35.369 (ST [chaincodeCnd] chaincodelnvokeOrQuery -> TNFO 01 Chaincode invoke successful. result: status:260
s@s-virtual-nachine:~/ 5 /go/src/glthub. con/Hyperledger/fabric/scripts/fabric-sanples/test-network$ peer chalncode query -C mychannel -n basic -c '{*Args":["GetAllAssets"]}'
[{"ID":"asset1","color": "blue", "size":5, "owner": "Tonoko" , "appraisedvalue” :306) , {"ID": "asset2", "color":"red", "size":5, "owner": "Brad", "appraisedvalue":466) , {"ID": "asset3", "color'
ppraisedvalue”:500) ,{"ID": "asseta”, "color": "yellow", "size*:10, "owner": "Max", "appraisedvalue”:600} , {"ID": "asset5", "color": “black", “size":15, "owner": "Adriana", "app
asset6”, "color": "white", "size":15, "owner": "Christopher", "appraisedvalue":860}]

K 5.29 HRES A MiE1

":"green”,"st

ze":10, "ouner":"Jin Soo
raisedvalue”:760},{"10":

6) 5K P 1) 4%
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1. . /network.sh down

W 45 TE W DG P L 25 2R 18T 5. 30 Fra .

s@s-virtual-nachine:~/ %8 /go/src/github. con/Hyperledger/fabric/scripts/fabric-sanples/test-networks ./network.sh down

Stopping network

Stopping cli ... done
Stopping peerd.org2.example.con ... done
Stopping orderer.example.com ... done
Stopping peer6.orgl.example.com ... done
Removing cli ... done
Removing peerd.org2.example.com ... done
Removing orderer.example.con +++ done
Removing peer6.orgl.example.com ... done

Removing network fabric_test
Removing volume docker_orderer.example.com

Removing volume docker_peer@.orgl.example.con

Removing volume docker_peer.org2.exanple.com

Removing network fabric_test

WARNING: Network fabric_test not found.

Removing volume docker_peer.org3.exanple.con

WARNTNG: Volume docker_peer8.org3.exanple.com not found.
No containers available for deletion

Untagged: dev-peer@.org2.exanple.con-basic_1.0-3cfcf67978d6b3f7cseq3 9af! -6a8f 255c7e84f latest
Deleted: sha256:a12bag734 d02f7934a9€134743bce3

Deleted: sha256: 'd9c: £118192¢7! be37fed

Deleted: sha256:. elf 43c4acf2ac:

Deleted: sha256:d7

Untagged: dev-peer@.org1.exanple.com-basic_1.0-3cfcf €3925ad7306881 199bfc12e60f85b825a7 : latest
Deleted: sha2s6: 467b95f 3eb23b4.

Deleted: sha256:2372862df7f3ac

Deleted: sha2s6: 62225188f

Deleted: sha2s6: 152264203 25c273f
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func UserInfoSign(user User) error {
/7 #EE P HE B
userForSign : = User({
UserName: user. UserName,
Password: user.Password,
Name: user. Name,
ID: user. ID,
Phone: user. Phone,
Email: user. Email,

O LV O 3o Uu b W N

Role: user. Role,



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

}

[/ P HIE R PR B

userForSignJSON, err : = json.Marshal(userForSign)
if err != nil {

return err

}

/7 V5 A Ak 2
hashText : = sha256. New()
hashText. Write(userForSignJSON)

// N#EFAE, LoadpriKey()mIAAMSIEN 4.1.3
if err = LoadpriKey(); err !'= nil {
return err

1
T3 C

r, s, err : = ecdsa.Sign(randSign.Reader, PriKey, hashText.Sum(nil))
if err != nil {

log.Println(err)

}
userSign["r"], userSign["s"] = r, s
return nil

2) H P iENHE B 5k
T E M P VR R R 4% 44 BE A5 AL L ] SHA-256 SRk ST AL S i P
WHE B JSON FE4F 53 5y oS A 15 28 SR e il 0 P B A S uE T P 8 F & 44 . R kR
i3 R 1A true, 75 W3R (9] false.

func VerifyUserSign(user User) bool {
/7 K& P B
userInfo : = User{
UserName: user. UserName,
Password: user. Password,

Name : user. Name,
ID: user. ID,
Phone: user. Phone,
Email: user. FEmail,
Role: user. Role,

}

/1 R HIE R PR B

userInfoJSON, err : = json.Marshal(userInfo)
if err != nil {

return false

}

/7 VB A 4k 2
hashText : = sha256. New()
hashText. Write(userInfoJSON)
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22. [/ A HRGEE A
23. if ! ecdsa. Verify (userInfo. PubKey, hashText. Sum(nil), userInfo. Sign["r"], userInfo.

Sign["s"]) {
24. return false
25. }
’ 26. return true
27. '}

3 FrEME R LAk
B REUH P AR 0 S B A M B A AR AT T EAHE B A 4
HAREE R e G Bk . &5 8 H P EHE B4 W IR v 51k e L SEAEIE .

1. func (s * SmartContract) UserRegister (ctx contractapi. TransactionContextInterface,
userName string, password string, name string, id string, phone string, email string, role

string) error {

2. // M#K/AH] PubKey, LoadpubKey () FfURS £ IL 4. 1.3 77
3. if err : = LoadpubKey(); err != nil {
4. return err
5. }
6. // H@H NG B A A
7. user : = User{
8. UserName: userName,
9. Password: password,
10. Name: name,
11. ID: id,
12. Phone: phone,
13. Email: email,
14. Role: role,
15. PubKey: PubKey,
16. }
17. /AP EREA
18. if err : = UserInfoSign(user); err != nil {
19. return err
20. }
21.
22 // KA P ERFHIM
23. user. Sign = user51gn
24. userdSON, err : = json.Marshal (user)
25. if err != nil {
26. return err
27. }
28. // WP EMHE B B
29. if err != ctx.GetStub().PutState(id, userdJSON); err != nil {
30. return err
31. }
32. return nil
33. }

4) F P MHE BRI
B ID EE DB PG B IR S A HE BB T E AR AR,
005 56 5F 38 5, DR [ R 90 Ak 69 P A 2. TSON R 42, 75 IR ] 4 45 15 L
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1. func (s * SmartContract) GetUser (ctx contractapi. TransactionContextInterface, id
string) ( * User, error) {

2 userJSON, err : = ctx.GetStub().GetState(id)

3 if err != nil {

4 return nil, err

5 } ¢

6. if userdSON == nil {

7 return nil, fmt.Errorf("ARIHE| ID K $ss A", id)

8 }

9

10. var user User

11. if err = json.Unmarshal(userJSON, &user); err '= nil {
12. return nil, err

13. }

14, // WA &4
15. if !'VerifyUserSign(user) {

16. return nil, err

17. )

18. return &user, fmt.Errorf (" {7284 K L")
19. }

5) AR A B ACAY
B 1 Bk R REACHD P T RE S 2430 £ 45 3 Y ECDSA %0728 44 D RE AU RS
DA T 0 5 45 R 45 A S il B A

1 var userSign map[ string] * big. Int
2. type User struct {
3 UserName string ~json: "UserName"
4 Password string ~json: "Password™
5. Name string ~json: "Name"
6 ID string ~json:"ID™
7 Phone string ~json: "Phone™
8 Email string ~json:"Email™
9. Role string ~json:"Role™
10. Sign map[ string] * big. Int ~ ~json:"Sign"™
11. PubKey * ecdsa.PublicKey ~json: "PubKey™
12. )

5.2.2 HP#EIL

EDRECEE i DRREEY i S BO NNk PSR I R ol U DEE DRI E €1 DR 1 E Y (B <io %) T ¢ R P o
eI S L P 0 R G O P A BRI R 2 B 5 AT AL BE
AT — Le A AN e A TE M B SR

1 BITRAFAEER

FHP FE M IR B9 BN A 0 0 3 38 P AR Tk AT B4 TR | e o MW B 2 4R 41, 0
I e LA B O N R T AR . e 5. 2 Fro, LA ) P R AUME B T B A AR A Y
(Type) FZAUTF 4 i 4] (Start Time) FHZAL S H I [H] (End Time) 45 A 45 .



116

EFXRFEN 0TI B LEE——IloTig & . HENTENA

®52 APENEER

F B & X
UserName Hr 4
StartTime BRI 16 B 1)
EndTime FEAL LG ]
Type B

FER P AU b X 2 5 B R T 50 UE A AR R P AR DL O BRI AR 1 &
Stk 3R A] DLA I S A B B AL E AT B R A R L A T AY . R 5. 2 P BE UL
mF.

(D) $ZAEB . P A] DU 5 & AT 09 B A A0 466 3 28 1 WF L 35 4 T J0R 34 % W B =
F o 7E P BAE R 0 T AR 5 E

(2) FBRUFFHaRTiE . P 3AT B FE 4R B 0] 78 1% B 18] 2 05 P AT LA T B 42 A
M AP P AR v I DA% X (CST) L a1 “2023-01-30 11:24:157,

(3) BRLERAiE . P A B0 B[], 78 3% i 1) 2 05 P G ik AT 2 A ST B 1
et FH o [ B oA B R =X (CSTY , Feom AP ACRR 0% 2 I B[], 40 2023-12-31 11:24:15”,

2. THBAPEMN

P BACE R G 295 P M BE A 2925800, A& P B AUE B &2 I E 188 3k
YDA B JH Al 4 G %l B AR A5

D H P EEUE B %2 FEHIE

FH P ER A5 3R D3 BEAT B2 AL, DXL A 8 44 Bof 7 B {4 B DL A T A 300 UE B 7 4
HEMEEE A TR GetUser O FEEFKBUEH B AP RBIEHFE L.

1./ P RIUER%E 4

2. func UserAuthSign(userAuth UserAuth) error {
3. userAuthForSign : = UserAuth{

4. UserName: userAuth. UserNane,

5. StartTime: userAuth. StartTime,

6. EndTime: userAuth. EndTime,

7. Type: userAuth. Type,

8. }

9.

10. userAuthForSignJSON, err : = json.Marshal(userAuthForSign)
11. if err != nil {

12. return err

13.  }

14. hashText : = sha256. New()

15. hashText. Write(userAuthForSignJSON)

16.  // MEBEF RTINS 4

17. if err = LoadpriKey(); err != nil {

18. return err

19. }

20. r, s, err : = ecdsa.Sign(strings. NewReader(randSign), PriKey, hashText.Sum(nil))
21. if err != nil {

22. log. Println(err)

N
w

}



24.
25.
26.
27.
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44.
45.
46.
47.

$5E XHRE+PENT NAZ XREMNKZINEERESEE

nwon
S

userAuthSign["r"], userAuthSign] ] =1, s

return nil

}
/1 F P RAUE B E
func VerifyUserAuthSign(userAuth UserAuth) bool {
userAuthForSign : = UserAuth{
UserName: userAuth. UserName,
StartTime: userAuth. StartTime,
EndTime: userAuth. EndTime,
Type: userAuth. Type,
}

userInfoJSON, err : = json.Marshal(userAuthForSign)
if err != nil {
return false
}
hashText : = sha256. New()
hashText. Write(userInfoJSON)
/7 A% P8 B 5L N B IR AT 4 44
if ! ecdsa. Verify (userAdmin. PubKey, hashText. Sum(nil), userAuth. Sign[
Sign["s"]) {
return false

}

return true

}

r"], userAuth.

2) B AUE B AR
FHP AU B L A AR B AR S5 TR BE S 2 AL

N =

@ 3 o U W

11.
12.
13.
14.
15.
16.
17.
18.

20.
21.
22.

/1 AP RAUE B L5
func (s * SmartContract) UserAuthorise (ctx contractapi. TransactionContextInterface,
userName string, startTime string, endTime string, type string) error {
userAuth : = UserAuth{
UserName: userName,
StartTime:startTime,
EndTime: endTime,
Type: type_,
PubKey: PubKey,

if err : = UserAuthSign(userAuth); err != nil {

return err

}

userAuth. Sign = userAuthSign

userAuthJSON, err : = json.Marshal(userAuth)

if err != nil {

return err

}

return ctx. GetStub().PutState(userName, userAuthJSON)
}
/1 P BAUE B

func (s * SmartContract) GetUserAuth (ctx contractapi. TransactionContextInterface,
userName string) ( * UserAuth, error) {
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23. userAuthJSON, err : = ctx.GetStub().GetState(userName)
24. if err != nil {

25. return nil, err

26. }

27. if userAuthJSON == nil {
1 28. return nil, err

29. }

30.

31. var userAuth UserAuth
32. if err = json.Unmarshal (userAuthJSON, &userAuth); err != nil {

33. return nil, err

34. }

35, // AREUEE G ENHE S

36. userAdmin, = s.GetUser(ctx, "[admin ID]")
37. if !VerifyUserAuthSign(userAuth) {

38. return nil, err

39. }

40. return &userAuth, nil

41. |}

3) AR A B AL
PR e 5 AH 25 P E s & 24— MR BR T 2 s, b E
PR B A R S5 AR S B AR

1 var userAuthSign map[ string] * big. Int
2 var userAdmin * User
3
4. type UserAuth struct {
5 UserName string ~json: "UserName™
6. StartTime string ~json:"StartTime™
7 EndTime string ~json:"EndTime™
8 Type string ~json:"Type"™
9. Sign map[ string] * big. Int ~json:"Sign"™
10. PubKey * ecdsa. PublicKey ~json: "PubKey™
11. )

i g 3 L8 S AT, TP Al RLHEA T i A A0 $R A L A O 152 FH B A% 3R M 56 Tk T 7 B
173 JFEAT A FR A B, DA A DX B - M K I 7 0 T B 75 5K ok S AR K 36 I8 332 & SR A M
PR P P S R B SR A

5.3 ZEKENME
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BRI 5 o A HE L BR G R AT R G 25, B AR Y X BRI IC B, A S f2 i T 42
A6 T . R AT SR A T P i AR AR 4 B, Dy i3 B A T S X SR AR Y B
PRACTS 5 TE B OR 19 28 1) AT 202 A7 FVECHE A9 22 4 P o 1225 7 25 36 5 52 P 43R A, A (S0 e 2L 0
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