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[Abstract]

Blockchain,

Internet-based distributed data management

recognized as one of the core technologies of the 4th industrial revolution,

system which does

IS an

not require centralized control.

Blockchain is characterized by the integrity and reliability of information, and blockchains can be used

where such characteristics are required. Typical applications of blockchain include finance, transaction,

and evaluation management.

system that allows users to freely create and manage evaluation instances. Evaluation managers can

create an evaluation instance according to their purpose and allocate evaluation items and evaluators.

When the evaluators finish evaluating the evaluation items, the evaluation manager can aggregate the

evaluation results for the instance. Someone, who want to perform evaluation for various purposes but

do not have an evaluation system, can implement the evaluation system relatively simply by using this

In this paper, we designed a blockchain-based evaluation management

system. In addition, due to the characteristic of the blockchain, evaluators cannot modify the evaluation

scores they have already recorded, and neither the system administrator nor the evaluation administrator

can modify the evaluation scores. For this reason, the reliability of the evaluation increases.

» Key words: Blockchain, Smart Contract, Evaluation Management, Lecture Feedback, Ethereum
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I. Introduction
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II. Preliminaries

1. Blockchain
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Fig. 1. Blockchain
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Hash value

. €323e4c2dc58224583767
Hash Algorithm 1aa90ed390dbd105Mbebi29bd
essage
SHA256 bf66673bcbes80fhf

Fig. 2. Hashing
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2. Ethereum
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pragma solidity "o.4.18;
contract SimpleStorage {
uint dataStore;
function set(uint x) public {
dataStore = x;

function get() constant public returns (uint) {
return dataStore;
3
}

Fig. 3. A Sample Smart Contract

3. Truffle Framework
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III. Evaluation Management System

1. Concept and Design
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Evaluation
Management

Manager User
t Morarce | |

instance
report [ Bbihinknll| evaluate

create an instance

Fig. 4. The Evaluation Management System
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localhost:3000 says: localhost:3000 says:

wrong poll D... unauthorized user...

oK oK

localhost:3000 says:

already evaluted...

localhost:3000 says:

quota exceed...

oK oK

Fig. 5. Error Messages
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2. Implementation

AARE 7R AIAES oty S5AIY, ElE,
web3.js 52 °l-&3to] LS. 1Y 62 F7RIA]

A0 TYQAT HojFTt
ﬁ Web Browser Truffle Framework
Manager Evaluation
HTML/ web3.js | Management

ssee Javascript Ganache
Blockchain

Users
Front-end Back-end

Fig. 6. Components of the System

YR AAELS 97 AULE Aok solidity 9oz
Apgsioith. 1% 7 AOtE Aok 3e9] Aoy,

Contract EvalManager |
struct User {
uintlé remainToken; //AMSXIOIZ <otle EE9 =
bytes4 voteList; //Z issuell SESIYER?
}
struct Issue {
uintlé totalToken; //%% EZ =
uintlé numResponse; //SEX2 =
}
mapping (address => address) public pollOwner;
mapping (address => mapping (address => User)) public users;
mapping (address => mapping (address => bool)) public userList;
mapping (address => Issue[]) public issues;

function vote(address poll, uint8 issueNum, uintlé token) payable public {
if (pollowner[poll] == address(0)) //wrong poll ID
{ errorcode = -1; return; }

if (userList[poll] [msg.sender] = false) //unauthorized user
{ errorCode = -2; return; }
bytesd v = users[poll] [msg.sender].voteList;
if (v & (bytes4(0x00000001)<<issueNum) '= 0) //already evaluated
{ errorCode = -3; return; }
if (users[poll] [msg.sender].remainToken < token) //quota exceed
{ errorCode = —4; return; }
users [poll] [msg.sender] .voteList = v | (bytes4 (0x00000001)<<issueNum);
users [poll] [msg.sender].remainToken -= token;

issues[poll] [issueNum].totalToken += token;
issues([poll] [issueNum] .numResponse ++;

Fig. 7. A Part of Evaluation Management Contract

web3.js[10]= RHIATHE(JavaScript)S 7]¥tC 2
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89]|-= web3.js
st SCg uolEt
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a
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handlevote: function(addr,user,issueNum,token) {

var evallnstance;
App.contracts.EvalManager.deployed() .then (function (instance) {
evallnstance = instance;
return instance.vote(addr,issueNum-.,token, {from: user, gas: N
}) .then( function(result) {
evallnstance.errorcCode () .then (function(ret) {
if (ret ..

remaining tokens

alert ("

}) .catch( function(err){
alert ("error... " + err);
console.log(err.message) ;

1

Fig. 8. An Example of Calling a Function in Smart Contract
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$ truffle compile

$ truffle migrate —-reset

ager$ truffle compile

pbuntu@ubuntu-vbox:~/Ev
anager.sol...

Compiling ./contracts/Ev
Compiling ./contracts/Migrations.sol...
Writing artifacts to ./build/contracts

pbuntu@ubuntu-vbox:~/EvalManager$ truffle migrate --reset
Using network 'development'.

unning migration: 1_initial_migration.js

Deploying Migrations...

Migrations: ©x8cdaf@cd259887258bc13a92c0a6da92698644cH
Baving artifacts...

unning migration: 2_deploy contracts.js

Deploying EvalManager...

EvalManager: 0xf12b5dd4ead5f743c6baa640bo216200e89b60da
5aving artifacts...

. 0x84f792df9a8a444b89416e02e7ff382a74adoboefe2bbf1aa8al4eedce21balf

. Bxa3a425103e930149757daba3853cb72f2c20046e19d468c468e77298Fabd3766

Fig. 9. Compile and Deploy the Smart Contract

IV. Lecture Feedback System

l'l_,do

ol ot v TEg
189 47} 9 ohg
et ofo] &

of o 3ol

a2 10_ 70411_1,] l:HHo] 57(1——}‘— 7HL5]O]]L}

0l

831 sl el L
2 2 itk of2t %90] 7] 1)
cule mewg e s shlo) o) pHe s

719} Zojol] BrgEict. ol o
P] 3200 Pt
717h UR ks wo]

ol xﬂ teh 7 fie g olgs

Student Professor

Lect luati
ectu vation Feedb

mlnluiln

Blockchain

ollection

Fig. 10. The Lecture Feedback

EJ—

LIy

A2 AYdets Txolck 7k IDE AFS0.2 APE 2

(e} .

BrlolA] o] ID2A the Brlet Pk

< C | ® localhost:

localhost:3000 says:

16 poll created successfully to
Ox6a8e08fe190cef1372307F3b3a40dfa7f6dc5b54

OK

Yoh My MEX S5

AG R Mef

[agx= MEstR

olH7I2 AlSYsHE FUPIAIS AAISH

a7t 7
oo 1), 2 112 R AHO sl AP

[) Evaluation Manag: x

EE2

Fig. 11. Creation of an Evaluation Instance

o
2]
|o

rng lcj

0,
|-ﬂ'l J

1_

ol

2 re
o
<
2
o

off
i
ox T

- —a l_.

ﬂ
[d
o ot
K
o

4 rr
il

o}

1%
ot

S5 C | @ localhost
localhost:3000 says:

100 tokens created successfully to
0xF17F52151ebef6c7334Fad080c5704d77216b732

&7)1%0] 7IQEE n7jjo] ESS Hojuber)
iz o7t Aol AR 4 el °F 87
’?_lol ?Oﬁ_} E29] &o] no|] FA] ¢keF
13 12+ dig B7F Dol ARAHS: 555t
- *?%ﬂ% S5 Hs AREA FAa0t EFO

[) Evaluation Manag:

oK
=
WMy MEX E5
Arg Rt Mef
wteso +:116 [oxi1752151ebef6c7334/ad080c5704d77216b732 v
% 23:[100

ﬁ

Fig. 12. Registration of a User




234  Journal of The Korea Society of Computer and Information

EZ2 7ol thgt olsi=Lt ZFele] AutAel Z3old
XX ]_,}E}LH_ Qg /\}_Q.‘o‘}{;}. 6‘1‘1\]42. |;|H7<4] 7P9]0ﬂ E‘H?_}
RPAlo] Zho]myIRlAs Ed0] A2 [alsio] Z240lo)
AEstct. 1Y 132 shgo] Hrte b= slglolt). sl
o|A] Eolo] Yolol= 0] A2 3lolak & oly Wy}

g ¥l WPt ol zolxd Bk
A A 4 gl

Aeg AEd 4 9k
A=
=

[) Evaluation Manag:
€ C | ® localhost .l

localhost:3000 says: *

evaluation success... remaining tokens are 93

oK

AIS: |0xf17f52151ebef6c7334fad

g9 Wot gl 5 £22 1009lLick

HotERE L
47
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V. Conclusions
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