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[Abstract]

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

Internet-based distributed data management

system which does 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. In this paper, we designed a blockchain-based 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

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.
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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
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SHA256 bf66673bcbes80fhf

Fig. 2. Hashing
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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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Fig. 4. The Evaluation Management System
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Fig. 5. Error Messages
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2. Implementation
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Fig. 6. Components of the System
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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
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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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ager$ truffle compile
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Writing artifacts to ./build/contracts

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

unning migration: 1_initial_migration.js

Deploying Migrations...
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Baving artifacts...

unning migration: 2_deploy contracts.js

Deploying EvalManager...
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5aving artifacts...
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Fig. 9. Compile and Deploy the Smart Contract

IV. Lecture Feedback System
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V. Conclusions
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