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Abstract

Thanks to information technology, e-learning has changed the learning environment
and methods. The process of teaching and learning has transcended limitations in time
and space,making choices rich, abundant and diverse.

Many colleges and universities have their own e-learning platform. Most of them
use moodle platform with open source code. On top of handling school administration
tasks, the platform provides students with the task of conducting e-learning. At present,
the e-learning platforms of universities are used more commonly to provide teaching
aids and after school counselling. In so far as gauging the students’ learning track and
effectiveness, the current platforms are effective for use within the classroom or on
campus. Beyond the confines of the campus, there is no way of gauging the
effectiveness of the students’ learning process.

This research study uses the characteristics of blockchain technology such as
traceability, irreversibility, timestamp and encryption in order to strengthen existing e-
learning platforms and record detailed information on the students’ e-learning on the
blockchain. It is hoped that the moodle platform can combine blockchain technology
and smart contracts. Through this system, the outcome of the students’ e-learning
platform can be used as a reference to out of school units.

We conducted lecturing and learning process in this study. It was recorded in a
detail and irreversible way. This record, as a learning track of the student, contains
courses and grades of study. It could be linked with the graduation certificate system,
and students may use the records in the blockchain to apply for jobs or advanced

education admission instead of going back to the school for retrieving a diploma.

Key words: e-learning , blockchain , smart contract ,Moodle
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1 s r—

T
2 ¢

b e

B 2-3 Moodle B e 4 » & Hdd
7 FL &R http://blockchain.open.ac.uk/
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https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com.tw&sl=en&sp=nmt4&u=https://ethereum.org/&xid=17259,1500004,15700021,15700124,15700149,15700168,15700173,15700186,15700190,15700201&usg=ALkJrhjoj-WljKtVOZ45tGrSuHogOLLkNw
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com.tw&sl=en&sp=nmt4&u=http://www.open.edu/openlearn/&xid=17259,1500004,15700021,15700124,15700149,15700168,15700173,15700186,15700190,15700201&usg=ALkJrhjnf7mtf4wwFD96fMe6WJaE8oZ3AQ
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com.tw&sl=en&sp=nmt4&u=http://www.open.edu/openlearn/&xid=17259,1500004,15700021,15700124,15700149,15700168,15700173,15700186,15700190,15700201&usg=ALkJrhjnf7mtf4wwFD96fMe6WJaE8oZ3AQ
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com.tw&sl=en&sp=nmt4&u=https://blockchain.open.ac.uk/&xid=17259,1500004,15700021,15700124,15700149,15700168,15700173,15700186,15700190,15700201&usg=ALkJrhh20xzXccNu3kFbq1M2qpjUprEycQ#demos
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com.tw&sl=en&sp=nmt4&u=https://blockchain.open.ac.uk/&xid=17259,1500004,15700021,15700124,15700149,15700168,15700173,15700186,15700190,15700201&usg=ALkJrhh20xzXccNu3kFbq1M2qpjUprEycQ#demos

216 B+ 8V &2 ¥2 F EAH

1 cHE-FYAFAEALS

A 2015 & LB B Y A L2 A EAT[11] H Y A MA BT 20 b
BB LA BN3945%; B iRA SR FRAE 37.68% it B
AT 1729% > M2 T 5/1 B LA B 558% @ 2015 EHEY A En
2014 E4pv > AR E WG R B 5 5 28.66% S EMFR % - L L PRIE > &£ XK
2650% > T S/ E X EtgREES = i 1953% ik LR B 0 W
£ 18.61%- AR A = 02015 4 [ =B ¥ A £ 1 5 & Kl 4 &5 902.77
o dE 5 2548% W HHET /1B XERAEBE FETERT
RN i SR N

2. 2FRIEEFY S HFLAT
1395 £ B Global Market Insights # % #‘—ﬁ#@f—’r 2w rEY 35 A3
FLBT[12] 2 EEE Y S B A 2016 £ 342 1,500 ®mE ~ > 2017
£ 3 2024 £3F & =& F(CAGR) = 5% Bl 2-4 7 &“J& * ”(Application) 4 & 2. >
=3 3% IR
Global E-Learning Market Size, By Application, 2016 and 2024 (USD Billion)
140.0

120.0

100.0

20.0
600
40.0
_ B
0.0

2016 2024

mSMBs wlLarge enterprises  mEducation

Bl2-4 2 FY 3 HERE

7R & R www.gminsights.com
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http://www.gminsights.com/

2.1.7 =8 Y 2 323 #)

Terry Anderson # 4 F & % 2 12 25 &2 9 5% (Theory and Practice of Online
Learning)— Z ¢ [13] 43t 4 ¢+ & ¥ @43 B - (77 4p % 3% 45 33 - Bransford,
Brown, and Cocking (1999)4p i 3 »zenF i o & ¥ % ® . i (learner centered) ~ 4
@@ o it (knowledge centered) ~ =i ¢« it (assessment centered) 2 AL F P oo it
(community centered) = B HE o o o 57 E R kR RY o FE L NI

e L4k % o Terry Anderson (2003)3 J1 % v 2 3 (8% ch> fEHN > B4 0§
AFCFAfoXEFRF > B2 fop T XKFFfoXER o EEFfop FF 2P T

~=

N AR E o 4oB 25

ner- Jea‘,o

2%
L) (A

Y

LEARNER

&
)
S
[i+]
@
—
i
i
% | TEACHER P> L [ conTenT ) 5
)
% dcher-con'® 3
“ w3
o
©9) W

Bl 2-5 %5 4 ¢ 23 iw% [F

731 % iR Theory and Practice of Online Learning

Terry Anderson { :&- % 2 1= 8 ¥ 3] (A Model of E-learning) > - 5]
2-6 #fom o d ERY T U NF A -KEF-P FF TR ARG R F IR o
BEEVHACHES BT PR 2 XN EWEY o XM HEFY - B
MEY VTR AR FEFT VUEH & FUZLEHEY oL LM I hF Y
s PUEREBH Y RAF EFI R o IE A KN T2 QT ITF 5 G (%

2,

SR X L (LS
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Search -5,

. \ 2
& | & retrieval % o
F [ Tutorials | & %
£ [ Asynchronous Y Student- KNOWLEDGE/ | Content- [ E |22
E { or | * > CONTENT | e [ Simulations | 2 g
E¢ \ synchronous content INTERFACE | content | & games | ET QL
\
?3)\ Virtual labs | ¥ ;
T e-Books / §
& T
g ; Do
2 5
E £
<, R
% i
go = &
“ (s J— &P
/lmy saruc
OTHER TEACHERS

Bl 2-6 #=5F ¥ #3)
75k % R Theory and Practice of Online Learning

=

]

T o

Tl

ARG M- AT g A Al 2-7 0 B R4S $HE & moodle Jk Atie 7R

EA

FE moodle
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2.2 % Hu4d

FE KRR AR O RTFEERRI ST AR BRI 4
ook k- A ARt FltekAe A PR RR TR RS 0 B
- HIFERE R

£ B & AHB (WEF) 4754 %5 1 # (Klaus Schwab ) #H > F B4&d 6 85
AR A e e d P A kehF e 1 £ 3 &R RETENE % 41(7 (Sberbank )
#li A Lt % (AndreySharov) 7= » T M4 ¢ H4T7 & 10 & B 2 [14] 0

TR A AR R 'IT;T* W B g H A%

2.2.1 % BusaP s

2008 B3 >3k £ fkiavh > ¢ AEL(Satoshi Nakamoto)s 4 7 2 ATt & X
TR R R S R § e ek e (18] -
BRI ¢ BB T~ B A 4758 1k & (distributed ledger) i it 0 %% B 2-8
B RBEN (H) KFERR b el ffd s 3 o cn BAhH fiFk t A b el 3t
Wl HREAXLRIEE- BEFAMOEA JN (FH4) 2P 5 -

FHARES ML BB T BEEEFA- BRI EMLY
TRURETY ORI N S TR T L T I

BOUATI ShiRiE- 23 A E[16] kB AR 2 EEE DA S Nt KR

PIMALIES T3 30 bst t > 4o 29 T HAdPrp F #17 [10]
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Server-based P2P-network

B 2-8 B ¥ sUHE A g1 205N HE A

individual “transaction’ events successful transactions
P N
D D Multiple computer 'mining’ D
servers check the validity of e  ———h
the blocks in the chain.
\ * b/ The quickest to check the
I |atest block, gets payment.

BLOCKCHAIN "IN AR
- Al el
@_.‘ AN BLOCHS
AN i
A as 'honest’
I ‘ OR part af the
NEW I —p BLOCKCHAIN new blocks —9 chain.
tBrl;gscal:t?;ns are added approximately
includes a g’ “-REJECTED .” ."_."
‘SEEuFftY *

‘hash' of

I .
! I.l
I [}
I
[
I
|

previous I

block. ! =

] 2-9 T B 4aPLEL R
7L & e http://blockchain.open.ac.uk/

W Hap i e B 2-10 4P [17]0 F B R TR A RLARR
(614 27351)%&?‘3&*5 APE B FPREREAZFAL IR - AP F 20 0 5B R
BofRG - B IR DE > %G (Block hash » i) 4 @ 005wplx93f371a09) & pF B

(timestamp) - 12 % £]:Ei5 B R s (TR P (Proof of Work » PoW ) % 4%

FoAL o
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Block 27351 Block 27352 Block 27353

Block hash Block hash Block hash
005wplx93f3T1a09 4—| 0a0071yvhOtlre34 Q—I 03057v4x31%u6b0
Previous Block Previous Block Previous Block
0009gh581kx30r28 F=005wp1x93{371a09 = 0a0071yvbOtlre34
Timestamp, PoW Timestamp, PoW Timestamp, PoW

transaction ] [ transaction

transaction

500b5uflz0w2a 00xb5yf1z0b4h72 03ru0b56kd0s7q
transaction transaction transaction
1d0k8y12pd030u 01d0g8r49f3120u 06y0f3d12pw10

transaction [ transaction

transaction

m0108ky2x9z66r r0060une3x0zad m0108ky2x9z661

[ transaction [ transaction ]
00n629ult410bw 006bv94x60alwp 20p5410bwk51t

B 2-10 % H.487 7 B
TR kR raief]is T H4aE & Do & 3732 20170927

F B AAE B TR U B - AR RERSRIRTREE >

- BHcERER R EF UEENPHERT S s T UEsN A S & - B

BENRE o I A HAAE (T AH - T B A PR LB R 4
[18] o &4 - & s #(Walter Isaason) & ' % dudld & | - F chd 327 »dg i

B R T A - 8 BB A R 7“1*{”* KinE e sz b g 2een' i

120 7 T AR S A L T AR BN A 0 B - BE h s o

T B A e 2 — T&gg PR E g BT H A

EF A AR A[10]: K3 HEE X 2EF KB EAFRNE Y o wHLAT LE

- pIFTHE A AR SRS EARE T ¢ R RABE T iy e gAA

Tt BHERREN GO R ARE LTSS -BAFANRNEE
S T e I“ﬁ“{ii}“sb 3938 17 e ATt i $[20] -
T L aBenR GRS BT 0 & 35 Hashcash (7 & 2 RigfF1 F £ &M > ¥ 2

P 2

LiEARER Y PRl MK ERFE 2 A EFI LT AE SR
¢ i@ * % =t Hash S804 2 MerkleTree > e s @ # P VR kg i%

MAEBEF 1T T T

A

-
\l\&‘_
&
=
bl
&

gn'\
@
W
s

Hashcash i# & i 2 % #6 Has
&4 Merkle Tree #* €3 L ¥5®~ -  Hash & °
* R PIRE (Timestamp Server) Az i 3 B 7 o

o 0w N



2.2.2 % BARP T B

Nakamoto # 2009 # 1 * B £]7 % — Lot FHoRg2 @ ke f 4o B b7 pF &

4o sl gEM e Aol B 2011 E B LR L 5 (B o HFE R T
B.gaw 10 H iimﬁz 1&gz hemdE 8 E oo 2013 & o Vitalik Buterin #& 21 7
Ethereum(: = ) > v 2 W g e p 2 b » B §eBARFE i & Yot B
ARk f 0 T oo b g I H 40 9% Bldd o Ethereum 2015 E 42 ) 0 IR
oo 5 RE SRS o kR RAT- BB AR A

¥32 RRBPEOFE > Ko Bdpandic - p R IR R BT 5o

A A Z R E[16]

1. = #-fiix § % (Digital currency)

T HAAE B it 3 2009 E et R Bl 2 ASELG )M A B E oo
2. *© # -5 7 (Consensus)

B 2014 £ 2 150 RHARF L H PP cnh i o Ahut 3 SR T A GBI

oo IR E e
3. AR-EFL oL praiET 2

T Bu4da 2 APL > 7 %“Qﬁ?ﬁﬁﬁf—?%ﬁﬂ)@’# » g A G Bos T L 5o

2.2.3 % b a3

SAP 4 4144 7 % Hbldh e LR ILT 2 5 [21],
1. 2 ¢ i
% B (Ethereum) H_E & et % ;N e fe > 7 ' M R

Ji

St
i
J
'S
=
ol
3

TAR 0 G AL ~ BEFF SR A o
2. et AR
FHAAT o 5 2 bR R 0 B E RO PR e L
3. BHP A
R ARFPT LA G RHALY L R RELL o BOTE S R

"frdiiE o T iE o
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4. PFIERPEF
AT R AR i UM L F oS 2 B @A A R E

Poid EFHF AR o

5. %>
A A E e B ed > T HLARTRERE B 2Lk 5T o T sx kv 5 R
B s fode B e e 2 o

6. p#it
T AR T S B AT i B o B AT T Bk KE DR T o Rsga
FaET g ERE L T

2.2.4 R HLAB A K B Y

7R R BLLAR DA RFE > FFEARY 0 ¢ LG E - Gartener ~ T
H ¢

PEVEFEMATERLE T ABMESFF PRI - HAGR -7 M
B [ o T A AR dR £ [22] 0 M- AR PR E B A S - BIREE 0 ¢ HEIL A

PFEA KT A B L AT FAcE A o 4o 2-11 - P B F B4R B
AR L LA W GE R = AR E D S w SRR IS E AR -

FHAAPEE T RE A RB S P R A L AR B s DARTRE

4

F3] 2025 F A i faiE S oo A ik o 3P B AP 5 2018 E B-F W HAaR RS B M4

Hi- & o

EiREREEE . e,

N .

\ MATURITY

2025
Mainstream adoption

2020

Blockchain begins ascent into mainstream

PROTOTYPE
2019-22
Projects move into production alongside legacy
PoC
o 201718
@) DEATION ] Certain products go viral, new providersimodels emerge

2016/17
Technology tested & partnerships / investments increase

2015/16
Proof of technology and ideas generation
2014
Initial use-case and capabdity assessments Source : Accenture 1 Credit Suisse + 2018/1

Bl 2-11 FHdam o2 b
TR KRFHEEFFTNE > kP Accenture,Credit Suisse 2018/1
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http://www.businessinsider.com/bitcoin-technology-blockchain-only-halfway-through-its-evolution-2018-1

2.2.5 ®BABPHTZ R MR B PR

BRI RT EE R SRR ERAEN RRILEBE 0 A Hih
FrRe? 0 B RIF EPIRIEZ LT > 0 DR A& RE SEIRBDG w0 1LE 5
CE SRR RERTHT 0 AT ET AR R[23] -

% ¥5 ESMA ~ 'ﬁ'-’w’l’/,a ¥ #1i7 (Euroclear)2 B42 ¢ 3 4| (Morgan Stanley) %
RIF A TR E 0 B T HARE R B AT K2 b T
1 Heiih e ¢ W HAARIED AREL RS S (P)RBAH LB 6 0 ELFE A0

A AP RRAAL L S T T B AR E PR (T E o
2. FE e D RBAAT N & NHURY > doF B M TR BES F

Far fespen it b ' o
3. FHLE D AAHGNERAZIATN E QAT T o W g HR A X

% (Herding Behavior) » 3 4r % 307 fg 24 o

PR VAR IRLTF N R 0 deT WER P TS e R 0 RS

AAEEL 5

\%'

5, EER'G: RFLAZ T AR o BEBA T ot 2 Rk PR
TSR RAL

6. Hish's ' ARhr BT MM S T L0 i LR
g; bt o

pUeh s R HABBITY T3 B 1 I RY24]

1 WER AR O SR F MBS P it R X AR AT £ T
W A S1% o RAEREEEL R - T B aE a4 o
TRt e Blde s A4 K- B AR R & BEL P 37 T
i B §ui@ A 480 JAT GRS RE R A SRATH K NATE S B R

%’»Thgzr}t;;\w: v X ER 13 HE s 2o

2. B3R ER - ARPEI TGP L EGFHE AR BRI ER

F PR SUHAS kLI g AR o MBS F Y HeATeD

£+

Tl B R 0 BRI SS T AR rr

RSS2 j\l‘:'kg{l 2,
BERRH T A
F o
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a4

BRA LY AR TG R T PR(16]
BEAM e a2 0 RIRT IR P - TR AP H

M-
B
¢
o,
¢
gl
beics
|

AL AT R I R A 2 PR AR D Ao i E e
% 15'4 “er_]f'@;

A T ®H.48F & | — 2 ¢ [18] > Don Tapscott » # F| % BLgaBtjiri-a Tt ™

L < JEF e PR

© © N o g~ w N PRF

By ARG A BLEY o

fRAL T i

FORIE R e o fi% o

B e FRER TS Dl o

% F1 3 R RS AT S R §F o

FHALE BRYGPIIT WG 0 R BT FIGET A § b -
B2 Ehp B TR g e

AErehp L AIRS ] HIFET oA R R o

P B PRI A SRR RS 0 AR AR AR R o

10. j= 3k —‘ﬁ:&:—ié T e
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2

RIpL R PE R A B4 5 - F 4 4R(Vitalic Buterin) s 0 A £ 9 H -
Be g el T AT NS TR SRS - Sd BVERE
AERAREESR B RT R PRHET SR EHD

A 2,
d

AR LAY TREFHRAL AT m@%PF’éﬁﬁ 3P T
]i*{fﬂ, PR B8 gg % R B ¥ o BT A o T R
i & NREHNE -

231 A0 A

‘B (Nick Szabo) *t 1994 # #+3& 41[25] -

B
‘]’;ijﬁ#i f’?g‘(‘JJ ) Igypi‘q"" '1;‘-’-4 % ml'}———[}\ig}'@éﬁ

Iz

e
A

AN

it o B £ R SEF T A e

de o AR £ 9 BB Ak e
Hfﬁﬁﬁéﬁmkahﬁfﬁﬁ’w—gﬁfﬂr

1994 N.Szabo % % “Smart Contracts” » # 119 i & 4 ,'rﬁﬁ‘p,‘é,‘ o it BN ERGF L
AR B AR £ QR AM P BUE B Lt 9iE
(et FERSBHE AT RFIRGE) FLELRARY X
ERCEHPADT R P F - BT ARRE R4 &9 0 blde
POS i Yifr® + #ichp 2 #(EDDZF -

1996 N.Szabo *+ Extropy 323& ° # % “Smart Contracts: Building Blocks for
Digital Markets”(FF it & & : #cF » Fehf F)[26] > 7p 7 #iciz 2 Big & ik

RAFET LR O FLF R PPFT RI-RBAE RS R F I AT 4

FRLUMFEZ B AREERELALBRORITERY ST

RN RER ARy N E m i PR o b B Ry PARGF S AR

FoRMARG ANFRTESIESR o

W
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1997 N.Szabo % # “The Idea of Smart Contracts”[27] » 5% 2 it & ) 5 L 1% >
(ideal security)#& %7 EH > B A7a & 942480 pEp g g k&~ 2
T E AT M A - A L B )L
AagEF o T A %f@jﬂ— oA B RT o B4 mﬁ»-fr,%}”—“ o

1998 N.Szabo %k 3+ 7 — &4 fxsV #cF b e ] o i Rz Gk ¥ £7(BitGold)
PR RS EEETAR R AR B E R E 2L 5 (a direct
precursor to the Bitcoin architecture). °

2008 ¥ A A E iﬂéué;éﬁé % o ¢ 1991 # Stuart Haber f= W. Scott Stornetta &
iﬁ?eﬁ CFEARAE 2AH Y 0 A 2000 £ (S HFEF 0 - B
T 4 ¢ ATLE 2008 EF ATHE L §8 RALT IR G VR P e 3R o

2009 ¢ AFEA| 2 a0t FHRF AR S ET BT R PR o v EE G F]

TES - BRI R R R AL R ﬁ”"ﬁ?)—*%{'ff’ F kT R
eI £ E LA R £ N E - BV A FABEF T AR B
RPFFARGEC 2R ARR > @3 FRFTEETS = o

2015 Vitalic Buterin % 42 3172 5 3 R H4aT £ o S F 1 < ¥ T 5102 Solidity f-
Serpent ¥ ¥nA2:F 5 PE F o A a £ N PHTEL L FHFE 0 T TL AR
TR L e R R e -

e £ H AL DL R ABF] T HF RREFR L L P F A £
MR s > A F R AR E- ML P F T S B HREE S T AR
PR R IR T ER 2R T E M) kR g

i & AT AR R KPR L £GP DiEREEE F o 7
Fren® ddd T SO BTN £ S g F LB o e IRk AN &
Fiv, 52 TG o> S48 (7[28] -

FTHAAT L REI TR EIORREZFTHEE a6 98- LNEIE
ﬁ%@%@,ggﬁﬁaiﬁiﬁ%i%’%gﬁﬁéﬁﬁﬁiﬁﬁ’%%ﬁﬁ
fel o RFhEE > U F I F T A DB o
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https://en.wikipedia.org/wiki/Bitcoin

2.3.2 14 % 3% (Ethereum) f§ 4

IR m’fﬁf@/&?s 2013 F > FPEA 19 nE AR £ A IEd 5L -
#+k(Vitalic Buterin) o s 3 PFEZ L 335 andr oo BB —“Ff Fh o RHAARRFEF R
3 L FEH <L F53F 7 (scripting language) > 4 it 3 B 2 4 u* Bh > A i enfE 2
AR B A BT EIR  RBF - ER A RENFRMAERFE - L
RO PVRIB TN NEN - H o AP RRAA VIR R
kP R H4aT E302015 #4ad  Ho £ 3 4 %5 T ANext-Generation Smart
Contract and Decentralized Application Platform ; [29] > sz & i & ¥ 5 2 T £ &
s UM R - BATR R O ES FOARIIEELE M HEARE S T RH
4820 53 BB HFE R o U X P H - B «;‘]‘,{ » 7 Bl & = ¥ (Turing-complete) % 4%
MIPE-BLAIGT S P UEGEFR S BT P 2 2RBATTAE
7R B~ % h ~3FEHNF = 2 T A 2[30] ¢
PESERF TR o= SRR STy RSN I ESTRS Sy SRt
SEDZN LR AR
R E - BT R BAAR L A s 3 7 A5 c(arbitrary-state) ~ G
Bl & = % & «(Turing-complete) ~ & * =+ f542 5% 3F % 0T 5 (scripting platform) o
BT LG IBM 2k i REE i P AP EEA G BB 0 E -
S SRS C L) LR SRR A E SV L S )
B Mo [18]

233 i & Q2 E T

i & 2 E 3T A L2 B

LA £ N EEEY BAET  TARRER  E 1L P L
5%

2. BT ARl Ml R AL S BN E T £ N R FRET T E B
3 RFH £ F I EIBPLBEREL - FEARRPERIINGE L
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http://wiki.mbalib.com/zh-tw/%E6%88%90%E6%9C%AC

234 %% £ 2 g

Frin & QR E o MARs SR ARdeT [32] 1 B4 solidity 4258 A8 (sol)ik 0 T &
£ #-47 3N 7B % ¥ (compile) = EVM(Ethereum Virtual Machine) it 3 18 50 = & =

Contract ByteCode > 1 it #8 % | Ethereum ch% B4t } 3 (7 o IRF T F B4+ 1§

H¢F - Bfesk e nk (Address) — e3¢ 08§ 1 (Contract Address ) 4r R
2-13 -

local ethereum

.sol ——compile— Contract Bytecode deploy » Contract

B 2-13 i & 92 %

TR LA E RN TR BRI SEE R AN R S
IRE & Kk ¢ B n(Owner Account) » & ZyRIER O & HiE 2 BRE B g &

Bopls e rErlip B A € X 0 4@ 2-14 -

local ethereum

Account call » Contract __ , EVM

B 2-14 574 & X2 H =
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2.3.5 ®RHLBZI N £ N KT

Tl 4aa il R F S EPMIE AR FRIIOY T E S8 A fori e
F[33] e s 2 ifh PR T > 2 FUH LY BER 4 Fafit > A
T R AR A et N F A A RS P LR LAY
B2 e b {4l o i £ 92 B ARHLA Y chp ANGEFYA S LFR
Fi e AEGN s F R BT (TR o

FE R RAARE - BT R HAR R N 0 2 R
BITA RAMRIT AT ERELR AR R4 FHLIEHTTE A

5

B EFEREEZNTA MR HBIEET AT AR A
FIEH R MT A m;ﬁ'mit“ o bldrd O 4HE -
it IS BT P hf g oy FaRHA A LR D
EE Tk Jmf@;?#%}#w%’éf %%%’“?FEEW%WHW’I
EFEA I e AN N EFH A AERFLE BRI R, T LA
ﬁ%%%ﬁ%ﬁﬁ; B AT B
P13 8% 277 [34] 0 % st B s AR & Qe A Y G
TEEhiEh 0 c A ERA S HE kT o p 2009 # T £ T M4BT 4T F
2-15%77% » P BHAAR S EEDOR TG C EFR P A~ P B~ B RAr s 04

L E
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BEETESHRICERRERA

¢« LERHERAARSNLASE - EFNERRTSHKEENEE - SOEN  EFATRED -

SEGEMSEORE B - BIWEESH ; ALIER ERNHNBESHRE
- EERBAARNNESEON HARENTTBNE N8 - IERFEEHELEGN &
URBHZTHE BwE MESHRE L8 BH @

- EERBAEARNELSNE Ho9R BE =8 %
ftEBEgEANREEAR NRERN  RAuSRERS
MM - XBEW - Wnk -
| ERNFERAM 3E
REf2BRERSONIBR
ATH

LE S

- ENRNRESLNBWAEGS - SHESEMES - MR3 CEVEY 8 - Wi EaFactom

WIEBERA (Altcoins ) 898 Corda#iXTRipplefIXRPAT  « )iF M #88YSkuchian
# . OFESE ( Litecoin) e HERT TBEW M « @%@ AaYAgora Voting

c NUBNRBBEREIWR Nasdaq@iLingR MBS ZBE « BHREAEBitHealth
EENST DEERN (R & ( Pre-IPO ) S Overstock®y -

=8 8 BeySlock.it
7) ABTHNEREY BRERTHE
« WEHB&4H - WEverledger
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A B REpE s R FRITEF T B AR KEHS O R
a°%@ﬁgéam§”ﬁmﬂ~*“%@@iﬁﬁﬁ°ﬂﬁﬂ%iﬁ§ﬁié
fiedhp e B OBV X2 EY AR p FHEEOEHFTA B AL E2AR
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1
2 progna solidity #@.4.17;

3

4+ contract MeetupEvent {

5 string public title;

3 uint public limit;

7 uint userAmount;

B mapping (oddress => uint?56) public attendees;
9

1@

11- constructor(string _title, uint _limit) publie {
12 title = _title;

13 limit = _limit;

14 userdmount = @;

15

16

17~ function register() public {

18 require(userAmount < limitd;

19 userfmount ++;

0

2 attendees[msg.sender] = userAmount;
22 ¥

23 }

24

Ethereum VM

Ethereum Bytecode
ﬁ: MeetupEvent contract

deploy

MeetupEvent

instance

*, Ethereum Blo

B 3-5 45 & X

7L % R https://medium.com/taipei-ethereum-meetup/
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4.1 1% > % Hubd

* 7 7 %38 Google Cloud Computing(GCP) %k 2E 2% #+ 5 4 > A i * & 53

# Ubuntu 16.04LTS % 2E2% » v i ‘,‘;’K % & Go Ethereum(geth){- Node JS % #t4¥ »
¥ bR 7 & 1% Solidity X B i & 4 - 82787 B Node 38w 5 Ubuntu ¥ 5 >
e FehgdA - fko v P2 B A8 5 geptargz - ubutargz = BB HEH 0 @ &
BB R AR A SR T Lo

# P Ubuntu 2 ssh = ;4@ B GCP 12> F 4 it £ & 7 3R IFE T 417
T H BT

1. ssh -i ~/.ssh/my-ssh-key nato@104.199.148.177

2. curl -L  https://drive.google.com/uc?id=1ZxK07f86f4ImSHRmfbF6RI-

3pn50Bhsj -0 gep.tar.gz
3. tar zxf gep.tar.gz

4. /install
7o bt g ,be?}éfcﬁ%?ﬁ— o % % it 5 NodelS 7' Web Server » & > % o

4ol 4-1 f=4-2 - § B ¥ ¢ Nodes /2 HTTP 17 58 kB~ {# ENode chF {8 - 37
LRI b B
%= ¢ Ubuntu 4 {7 4™

—x

1. mkdir Eth; cd Eth

2. curl-
Lhttps://drive.google.com/uc?id=1011zOutUzYNZyKyEt4KHDUHjmAI6Eq
iH -o ubu.tar.gz

3. tar zxfubu.tar.gz

4. /install
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sudo apt update && sudo apt -y upgrade && sudo apt -y install --upgrade git

wget https: ethstore.blob.core.windows.net/builds/geth-linux-amdé4-1.7.3-4bb3c89d.tar.gz
tar zxf geth-linux-amdé4-1.7.3-4bb3c85d.tar.gz
sudo cp geth-linux-—amdé4-1.7.3-4bb3cE9d/geth /usr/local/bin/geth

wget https: nodeijs.orgfdist/vE.9.4/node—vE.9.4-1inux-x64.Car . X2

tar xf node-wv8.9.4-1linux-x64.tar.xz

sudo rm -rf fusr/local/bin/node-v8.9.4-linux-x64

sudo mv node-v8.59.4-linux-x64 /usr/local/kin

echo 'export PATH=.:/usr/local/bin/node-v8.9.4-linux-x64/bin:SPATH' >>~/.bashrc
#

export PATH:
. on

:fusr/local/bin/node-v8.9.4-1inux-x64/bin: SPATH

W

&
i

L=
R

Bl 4-1 %

ia-eastl.gce.archive.ubuntu.
ia-eastl.gce.archive.ubuntu.com/ubuntu xenial-backports InRelease [102 kB
rchive 5 enial InRelease

nial-security InRelease

Reading state in:
211 pac
Reading package list
Building depende
Reading state informati
alculating upgrade.
upgraded, 0 newl; not upgraded.

9d.tar.gz

gethstore.blol i e 2 = = connected.
sent, awaiting re

ng nodej

Connecting

(v/n) v

35



‘hange (/home/andy/no
ent (/home/andy/ ns
setReadyState (/home/and: o
onseEnd (/home/ ¢ /xhr2/1ib/xhr2
/xhr2

//6a5edb0
Sddfb|

Jfunction ag0() {
geth init privchain genesis.json 2>eth.log
-F
Jfunction agl{) {
geth ——ipcpath "g
-
|function mkNodeWeb {
echo

—-rpccorsdomain "*" —-rpcapi

3" —-rpc —-networkid 3

2>>eth.log

echo Z20E
echo

m -rf node modules
npm install > npmMode.log
if [ "0" 1 ; then
exit 1
fi
™ -rf public
mkdir public
cp HIML/* public/.
1n -s §(pwd) /node_modules public/node_modules
return O
B

echo -n

read -p " n

if [ AT 'v' 1; then
mikNodeWeb

echo

rm -xrf ~/.ethereum
rm -xrf ~/ethash

™ -rf ~/.config/Mist
™ -f eth.log

ag0
echo

T#; Account

@ 4-4 F ﬁu@éfii\“ 75

echo
agl js account.js
echo [ geth

echo
agl --mine &
echo T {FAMEE
echo
sleep 2
echao if
echo
node Contract.js

Storage.sol

#77 ENode

echo f
echa
IPAddr=$§ (cat ipInfo.json | jg ".local ip"|sed "s/\"//g")

echa

enode=5§ (fgrep "UDP listener up" eth.log | awk '{print $6}' | tail -nl | sed "s/self=//g" | sed "s/\[:
echo

echo > enode.dat

echo F |/ Web Server

echa

enode.json

\1/§{IPAddr}/g" -

node webServer.js &

Bl 4-5 % B.4afe ;75
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Jfunction ag0() {
geth init privchain_genesis.json

¥
ifﬂnctinn agl() {

geth --ipcpath "g

--rpcaddr "0.0.0.0 " --rpccorsdomain "*" --rpcapi " z>>eth.log

geth GZH )

echo #77 Web Server
echo —-
node webServer.is &

%I 4-6 F iﬁuéﬁﬁii\“ 75

KR BB SR S YL 04 0 5 5 4oB 4-3 - 1137 Enode 22 Web Server
1Enode # fF > £ %5 h b A B2 & 1A P2 L d Enode {4 & e

IP & 7% T_&_¥* Web Server 4p &t 0

nodejs.org
HITF request sent, awaiting
(11M) [appl. n/x-%z]
B.9.4-linux-x64.tar.xz.1’
3.65MB/s

saved [114101

712c84fcfd22558blc

://4ab766172actcld2fad4df6Ec 9 2¢84fcfd22558blc!
£3311bd915b0eb4b@35.194.231. E

B 4-7 Enode it % = #

% i& ~ Ethereum ¢ console #-3% » {F 3] F & 4o 4-8 » A v 12

SRR SRS 1A N § ¥
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—port 35555
=Geth/vl.7 -a 89d/1inux-amd64/go

=/hcme/nato/ . ethereum/geth/chaindata =1
guration inID: 12 Homestead: 0 1> DROSu

0 Byzantium: <nil> Engine:
ches /h

storage enabled
Initialising Ethereum pro

Loaded most recent local header
Loaded
Loaded most recent local fast block
Loaded local transacti journal
Regenerated local tra
kchain not empty, fast sync disabled
ing P2P networking

0 2429£53e1d13bbbcc8690
¢ endpoint opened: / ato/.ethereum/geth.ipc
ipt console!

instanc 7. > : inux-amdé4/gol
coinbas ¢ e74d4700d8b999c7581
at block: (Mon, 26 Mar 2018 03:34:49 UTC)
datadi ‘nato/.ethereum
1.0 debug:1.0 eth:1.0 miner:1.0 net:1.0 personal:1.0 rpc:1.0 txpool:

th.accounts
[ ]

> balance = wel fromWei (eth.getBala: eth.accounts[0]),

@ 4-8 Ethereum =77 console -3¢

E_,t
Ss

|57 % i& » localhost » ¥ 3 B~ Web Server #ri& 1§ ¥ o

=
=
O
,dm
‘m"l\
= »
oo
W

BT H o oo RV L iz B & 5 Storage s set B 0 B b IR RK TenE R
A

#1382 ACCOUNT - 3 » ¥ Storage ef1get B % 5 } — =cifiset & » M T B &

Ethereum get and set
FE52ACCOUNT : 0x6a4f9571d798ff3ae2f2cd2cff0946485ead4273

FREHSTENE - 0x87f1d4f282b63e9a293a273d5f330dcb1774f11a
StoragefJgetfd : 99
StoragefJsetff @ o

EHER
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& (& ‘ @ localhost:28080 ¢

Ethereum get and set
FEERACCOUNT : 0x6a4f9571d798ff3ae2f2cd2cff0946485ead4273

PRGHEFERNE ¢ 0x6a4f9571d798ff3ae2f2cd2cff0946485ead4273
Storagefigetf@ @ 91
StoragefsetfE © o1 $ |

EHRR

B 4-10 4750 & 5 PR & 2

R iR

S Simple Test of Contract
pragma =solidity *0.4.11;
contract Storage {
event SetEwvent |
address indexed from,
uint256 wval
)z
uint256 storedData=0;
function set (uint2i6 data) public {
if({ storedData '= 3982 ) {

storedData = data;
SetEvent (m=sg.sender, data);
}
}
function get () public constant returns (uint25&6) {
return storedData;
}

B 4-11 & 9425 4
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WY (1042-8111)-fE&Z 24

%W (1042-8113)-&kiE

% (1041-5692)-E&= (—)
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