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DAFTAR LAMPIRAN 

Lampiran 1. Auth Controller 

const User = require('../users/model'); 
const bcrypt = require('bcryptjs'); 
const jwt = require('jsonwebtoken'); 
const { 
  JWT_SIGNATURE_KEY = 
'$2b$10$o/Um9jZOMZxohkDcSpmd7.2DPVB1GLYOo04rQdC3tc81WT2jzY
Tem', 
} = process.env; 
 
function isPasswordValid(password, encryptedPassword) { 
  return bcrypt.compareSync(password, encryptedPassword); 
} 
 
function createToken(payload) { 
  return jwt.sign(payload, JWT_SIGNATURE_KEY, { 
    expiresIn: '24h', 
  }); 
} 
 
module.exports = { 
  actionRegister: async (req, res) => { 
    try { 
      const { name, password, role, registrationNumber, email } = req.body; 
 
      const encryptedPassword = bcrypt.hashSync(password, 10); 
 
      const regNumberExist = await User.findOne({ 
        registrationNumber: registrationNumber, 
      }); 
 
      if (regNumberExist) { 
        return res.status(400).json({ 
          data: { 
            status: 'FAIL', 
            message: 'Registration number is already registered', 
          }, 
        }); 
      } 
 
      const user = await User.create({ 
        name, 
        encryptedPassword, 
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        role, 
        registrationNumber, 
        email, 
      }); 
 
      return res.status(201).json({ 
        status: 'OK', 
        message: 'You are successfully registered', 
        data: { 
          id: user.id, 
          name: user.name, 
          registrationNumber: user.registrationNumber, 
          email: user.email, 
          role: user.role, 
        }, 
      }); 
    } catch (err) { 
      res.send({ message: err.message || 'Internal Server Errror' }); 
    } 
  }, 
 
  actionLogin: async (req, res) => { 
    try { 
      const { username, password } = req.body; 
 
      const user = await User.findOne({ registrationNumber: username }); 
 
      if (!user) { 
        return res.status(401).json({ 
          status: 'FAIL', 
          data: { 
            name: 'UNAUTHORIZED', 
            message: 'Username does not exist', 
          }, 
        }); 
      } 
 
      if (!isPasswordValid(password, user.encryptedPassword)) { 
        return res.status(401).json({ 
          status: 'FAIL', 
          data: { 
            name: 'UNAUTHORIZED', 
            message: 'Wrong password', 
          }, 
        }); 
      } 
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      return res.status(201).json({ 
        status: 'OK', 
        data: { 
          token: createToken({ 
            id: user.id, 
            name: user.name, 
            username: user.registrationNumber, 
            role: user.role, 
            email: user.email, 
          }), 
        }, 
      }); 
    } catch (error) { 
      res.send({ message: err.message || 'Internal Server Errror' }); 
    } 
  }, 
}; 
 
 

 

Lampiran 2. Auth Router 

Lampiran 2. Auth Router 

const express = require('express'); 
const router = express.Router(); 
 
const { actionRegister, actionLogin } = require('./controller'); 
const isRole = require('../../middlewares/isRole'); 
const isAuth = require('../../middlewares/isAuth'); 
 
router.post('/register', actionRegister); 
router.post('/login', actionLogin); 
module.exports = router; 

 

Lampiran 3. Class Controller 

const Class = require('./model'); 
const User = require('../users/model'); 
const Work = require('../works/model'); 
const Code = require('../code/model'); 
const Course = require('../courses/model'); 
const mongoose = require('mongoose'); 
const fs = require('fs'); 
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module.exports = { 
  createClass: async (req, res) => { 
    try { 
      const { name, author } = req.body; 
 
      const course = await Course.findById({ _id: req.params.courseId }); 
 
      const classCourse = await Class.create({ 
        name, 
        author: author, 
        courseId: req.params.courseId, 
      }); 
 
      await classCourse.save(); 
 
      classCourse.author.forEach(async (v) => { 
        const user = await User.findOne({ _id: v._id }); 
        user.classes.push(classCourse); 
        await user.save(); 
      }); 
 
      course.classes.push(classCourse); 
 
      const filteredAuthor = author.filter((v) => v !== req.user.id); 
 
      // check if Author is not user logged in. 
      if (filteredAuthor.length > 0) { 
        course.author.push(...filteredAuthor); 
      } 
      await course.save(); 
 
      return res.status(200).json({ 
        status: 'OK', 
        message: 'Successfully created class', 
        data: classCourse, 
      }); 
    } catch (error) { 
      console.log(error); 
    } 
  }, 
 
  editClass: async (req, res) => { 
    const { name, author } = req.body; 
 
    const classCourse = await Class.findOneAndUpdate( 
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      { _id: req.params.id }, 
      { name, author } 
    ); 
 
    const user = await User.findOne({ _id: req.user.id }).select({ 
      encryptedPassword: 0, 
      courses: 0, 
    }); 
 
    if (!classCourse) 
      return res.status(404).json({ status: 'Fail', message: 'Not found' }); 
 
    return res.status(200).json({ 
      status: 'OK', 
      message: 'Your updated sucessfully', 
      data: { name: name, author: author }, 
    }); 
  }, 
 
  deleteClass: async (req, res) => { 
    const getClass = await Class.findOne({ _id: req.params.id }).populate( 
      'author' 
    ); 
 
    const classCourse = await Class.findOneAndDelete({ _id: req.params.id }); 
 
    const isAuthor = getClass.author.some( 
      (e) => e._id.toString() === req.user.id 
    ); 
 
    if (!isAuthor) 
      return res.status(403).json({ 
        status: 'FORBIDDEN', 
        message: 'You are not the author of this class', 
      }); 
 
    if (!classCourse) 
      return res.status(404).json({ status: 'Fail', message: 'Not found' }); 
 
    return res.status(200).json({ 
      status: 'OK', 
      message: 'Delete sucessfully', 
    }); 
  }, 
 
  getClassByCourseId: async (req, res) => { 
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    const classCourse = await Class.find({ 
      courseId: req.params.courseId, 
      author: req.user.id, 
    }).populate('author works'); 
 
    return res.status(200).json({ 
      status: 'OK', 
      data: classCourse, 
    }); 
  }, 
 
  getListWorkOfClass: async (req, res) => { 
    try { 
      const classCourse = await Class.findOne({ 
        _id: req.params.id, 
      }).populate('author works'); 
 
      const code = await Code.find({ 
        author: req.user.id, 
        classId: req.params.id, 
      }).populate('workId'); 
 
      const codeTeacher = await Code.find({ 
        classId: req.params.id, 
      }).populate({ path: 'workId', populate: { path: 'code' } }); 
 
      classCourse.works.forEach(async (v) => { 
        const todayTimestamp = parseInt( 
          (new Date().getTime() / 1000).toFixed(0) 
        ); 
 
        if (v.deadline < todayTimestamp && v.status !== 'Finished') { 
          await Work.findOneAndUpdate( 
            { 
              _id: v._id, 
            }, 
            { status: 'Ready to review' } 
          ); 
 
          fs.rm( 
            `./Programs/Work/${req.params.id}`, 
            { 
              recursive: true, 
              force: true, 
            }, 
            (err) => { 
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              if (err) { 
                console.log(err.message); 
              } 
            } 
          ); 
        } 
      }); 
 
      if (req.user.role === 'teacher') { 
        return res.status(200).json({ 
          status: 'OK', 
          data: classCourse, 
        }); 
      } 
 
      return res.status(200).json({ 
        status: 'OK', 
        data: { 
          name: classCourse.name, 
          author: classCourse.author[0].name, 
          works: code, 
        }, 
      }); 
    } catch (error) { 
      console.log(error); 
    } 
  }, 
 
  getListClass: async (req, res) => { 
    const classCourse = await Class.find().populate( 
      'students author works', 
      '-__v -encryptedPassword' 
    ); 
 
    return res.status(200).json({ 
      status: 'OK', 
      data: classCourse, 
    }); 
  }, 
 
  joinClass: async (req, res) => { 
    const classCourse = await Class.findOne({ _id: req.params.id }).populate( 
      'students works' 
    ); 
 
    const user = await User.findOne({ _id: req.user.id }); 
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    const isExist = classCourse?.students.some( 
      (element) => element.registrationNumber === user.registrationNumber 
    ); 
 
    const work = await Work.find({ 
      classId: req.params.id, 
      courseId: classCourse.courseId, 
    }).populate('code'); 
 
    if (isExist) 
      return res.status(400).json({ 
        status: '400', 
        message: 'You are already join this class', 
      }); 
 
    if (!classCourse) 
      return res 
        .status(404) 
        .json({ status: 'Fail', message: 'Your class is not available' }); 
 
    classCourse.works.forEach(async (v, index) => { 
      const codes = await Code.create({ 
        htmlCode: '', 
        cssCode: '', 
        jsCode: '', 
        author: req.user.id, 
        status: 'Not Completed', 
        workId: v._id, 
        classId: req.params.id, 
        courseId: classCourse.courseId, 
      }); 
 
      const folderName = `./Programs/Work/${work[index]._id}`; 
      const folderStudent = `${folderName}/${user.registrationNumber}`; 
      try { 
        if (!fs.existsSync(folderStudent)) { 
          fs.mkdirSync(folderStudent); 
        } 
      } catch (error) { 
        console.log(error); 
      } 
 
      v.code.push(codes); 
      work[index].code.push(codes); 
      await work[index].save(); 
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    }); 
 
    classCourse.students.push(user); 
    user.classes.push(classCourse); 
 
    await user.save(); 
    await classCourse.save(); 
 
    return res.status(200).json({ 
      status: 'OK', 
      message: `Successfully join ${classCourse.name} class`, 
      data: classCourse, 
    }); 
  }, 
 
  getMyClass: async (req, res) => { 
    try { 
      const user = await User.findOne({ _id: req.user.id }) 
        .populate({ 
          path: 'classes', 
          populate: [ 
            { 
              path: 'author', 
              model: 'User', 
              select: { 
                name: 1, 
              }, 
            }, 
            { 
              path: 'works', 
              model: 'Work', 
              select: { 
                name: 1, 
              }, 
            }, 
          ], 
        }) 
        .select({ 
          encryptedPassword: 0, 
        }); 
 
      return res.status(200).json({ 
        status: 'OK', 
        data: user, 
      }); 
    } catch (error) { 
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      console.log(error); 
    } 
  }, 
}; 

 
 
 

 

Lampiran 4. Class Model 

const mongoose = require('mongoose'); 
const classSchema = mongoose.Schema({ 
  name: { type: String }, 
  author: [{ type: mongoose.Schema.Types.ObjectId, ref: 'User' }], 
  courseId: { type: mongoose.Schema.Types.ObjectId, ref: 'Course' }, 
  students: [{ type: mongoose.Schema.Types.ObjectId, ref: 'User' }], 
  works: [{ type: mongoose.Schema.Types.ObjectId, ref: 'Work' }], 
});                                                                          
  
module.exports = mongoose.model('Class', classSchema); 
  

 

Lampiran 5. Class Router 

const express = require('express'); 
const isAuth = require('../../middlewares/isAuth'); 
const isRole = require('../../middlewares/isRole'); 
const { 
  createClass, 
  getClassByCourseId, 
  getListWorkOfClass, 
  getListClass, 
  joinClass, 
  getMyClass, 
  editClass, 
  deleteClass, 
} = require('./controller'); 
const router = express.Router(); 
 
router.post('/class/:courseId', isAuth, isRole(['teacher']), createClass); 
router.get( 
  '/class/:courseId', 
  isAuth, 
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  isRole(['teacher', 'student']), 
  getClassByCourseId 
); 
router.get( 
  '/class/:id/works', 
  isAuth, 
  isRole(['teacher', 'student']), 
  getListWorkOfClass 
); 
router.put('/class/:id', isAuth, isRole(['teacher']), editClass); 
router.delete('/class/:id', isAuth, isRole(['teacher']), deleteClass); 
 
router.get('/class', getListClass); 
router.get('/my-class', isAuth, isRole(['teacher', 'student']), getMyClass); 
router.post('/join-class/:id', isAuth, isRole(['student']), joinClass); 
 
module.exports = router; 
  

 

Lampiran 6. Code Controller 

const Course = require('../courses/model'); 
const fs = require('fs'); 
 
const Work = require('../works/model'); 
const User = require('../users/model'); 
const Code = require('./model'); 
const RabinKarpJs = require('../../helper/RabinKarp'); 
const JaroWrinker = require('../../helper/JaroWrinker'); 
const analyzeCode = require('../../helper/esprima'); 
const { default: mongoose } = require('mongoose'); 
 
module.exports = { 
  submitWork: async (req, res) => { 
    const { htmlCode, cssCode, jsCode } = req.body; 
    try { 
      const user = await User.findOne({ _id: req.user.id }); 
 
      const work = await Work.findOne({ _id: req.params.id }); 
 
      const todayTimestamp = parseInt((new Date().getTime() / 
1000).toFixed(0)); 
 
      if (todayTimestamp > work.deadline) { 
        // await Work.findOneAndUpdate( 
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        //   { _id: req.params.id }, 
        //   { status: 'Ready to review' } 
        // ); 
 
        return res.status(401).json({ 
          status: 'Fail', 
          message: 
            "Deadline is already end. You can't submit this work anymore.", 
        }); 
      } 
 
      if (todayTimestamp < work.deadline) { 
        await Code.findOneAndUpdate( 
          { author: req.user.id, workId: req.params.id }, 
          { 
            cssCode: cssCode, 
            htmlCode: htmlCode, 
            jsCode: jsCode,      
            status: 'Completed', 
          } 
        ); 
      } 
 
      const codeTeacher = await Code.find({ 
        workId: req.params.id, 
      }).populate({ path: 'workId', populate: { path: 'code' } }); 
 
      const getStatus = codeTeacher.map((v) => v.status); 
 
      if (!getStatus.includes('Not Completed')) { 
        await Work.findOneAndUpdate( 
          { _id: req.params.id }, 
          { status: 'Ready to review' } 
        ); 
        fs.rm( 
          `./Programs/Work/${req.params.id}`, 
          { recursive: true, force: true }, 
          (err) => { 
            if (err) { 
              console.log(err.message); 
            } 
          } 
        ); 
      } 
 



 

 
 

67 

      const folderName = 
`./Programs/Work/${req.params.id}/${user.registrationNumber}/program_test.
js`; 
      const folderName1 = 
`./Programs/Work/${req.params.id}/${user.registrationNumber}/program.js`; 
 
      fs.rm(folderName, { recursive: true, force: true }, (err) => { 
        if (err) { 
          console.log(err.message); 
        } 
      }); 
      fs.rm(folderName1, { recursive: true, force: true }, (err) => { 
        if (err) { 
          console.log(err.message); 
        } 
      }); 
 
      return res.status(200).json({ 
        status: 'OK', 
        message: 'Successfully submit work', 
      }); 
    } catch (error) { 
      return res.status(500).json({ 
        error: error, 
      }); 
    } 
  }, 
 
  testWork: async (req, res) => { 
    try { 
      let jsTest = ` 
    const chai = require("chai"); 
    const chaiDom = require("chai-dom"); 
    const resnap = require("resnap")(); 
    const JSDOM = require('jsdom').JSDOM; 
    const axios = require("axios"); 
    chai.use(chaiDom); 
    `; 
      const clearCache = require('resnap')(); 
      // -------- requirements for js testing --------- 
      const MochaTester = require('../../helper/MochaTester'); 
      const user = await User.findOne({ _id: req.user.id }); 
 
      await Work.findOne({ _id: req.params.id }, (err, doc) => { 
        const js = req.body.jsCode; 
        const html = req.body.htmlCode; 
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        jsTest += ` 
            const document = new JSDOM(\`${html}\`,{runScripts: "dangerously" 
}).window.document;    
            ${js} 
            ${doc.codeTest} 
          `; 
        fs.writeFileSync( 
          
`./Programs/Work/${doc._id}/${user.registrationNumber}/program_test.js`, 
          jsTest 
        ); 
        fs.writeFile( 
          `./Programs/Work/${doc._id}/${user.registrationNumber}/program.js`, 
          js, 
          () => { 
            MochaTester( 
              
`./Programs/Work/${doc._id}/${user.registrationNumber}/program_test.js` 
            ) 
              .then((pass) => { 
                let testedJsCode = pass.results.every((test) => test); 
                clearCache(); 
                return res.status(200).json({ 
                  status: 'OK', 
                  data: pass, 
                  solution: testedJsCode, 
                }); 
              }) 
              .catch((err) => { 
                clearCache(); 
                return res.status(200).json({ 
                  solution: false, 
                  data: { 
                    error_msg: [err.message], 
                  }, 
                }); 
              }); 
          } 
        ); 
      }) 
        .clone() 
        .catch((err) => console.log(err)); 
    } catch (error) { 
      console.log(error); 
    } 
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  }, 
 
  getCode: async (req, res) => { 
    const code = await Code.find(); 
 
    return res.status(200).json({ code }); 
  }, 
 
  checkSimilarity: async (req, res) => { 
    try { 
      const { algorithm, categoryClass } = req.body; 
      const code = await Code.find({ 
        workId: req.params.id, 
        status: 'Completed', 
      }).populate('author workId'); 
      const ObjectId = mongoose.Types.ObjectId; 
 
      if (categoryClass === 'all-class') { 
        const work = await Work.findOne({ 
          _id: req.params.id, 
        }); 
 
        // console.log('ini jalan yaw', work); 
 
        const workSameExId = await Work.find({ 
          exerciseId: work.exerciseId, 
        }).populate({ 
          path: 'code', 
          populate: { path: 'workId', path: 'author' }, 
        }); 
 
        const worksCode = workSameExId.map((v) => v.code); 
        const mergeWorksCode = worksCode.reduce((prev, next) => 
          prev.concat(next) 
        ); 
 
        // console.log(mergeWorksCode, 'ini work same'); 
 
        mergeWorksCode.forEach(async (v, index) => { 
          const similarityPercentage = []; 
          const similarityResult = []; 
          let esprimaCodeStudentA = ''; 
          mergeWorksCode.forEach(async (y) => { 
            if (v.author.name !== y.author.name) { 
              if (algorithm === 'RabinKarp') { 
                const { resultSimilarity, esprimaCodeB, esprimaCodeA } = 
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                  RabinKarpJs(v.jsCode, y.jsCode); 
                esprimaCodeStudentA = esprimaCodeA; 
                similarityPercentage.push(resultSimilarity); 
                similarityResult.push({ 
                  name: y.author.name, 
                  percentage: resultSimilarity, 
                  esprimaCode: esprimaCodeB, 
                  jsCode: y.jsCode, 
                }); 
              } 
              if (algorithm === 'JaroWinkler') { 
                const studentA = analyzeCode(v.jsCode); 
                const studentB = analyzeCode(y.jsCode); 
                const resultSimilarity = ( 
                  JaroWrinker(studentA, studentB) * 100 
                ).toFixed(2); 
                esprimaCodeStudentA = studentA; 
                similarityPercentage.push(resultSimilarity); 
                similarityResult.push({ 
                  name: y.author.name, 
                  percentage: resultSimilarity, 
                  esprimaCode: studentB, 
                  jsCode: y.jsCode, 
                }); 
              } 
            } 
          }); 
          await Code.findOneAndUpdate( 
            { author: v.author._id, workId: v.workId }, 
            { 
              esprimaCode: esprimaCodeStudentA, 
              highestPercentage: `${Math.max(...similarityPercentage)}`, 
              similarityResult: similarityResult, 
            } 
          ); 
        }); 
 
        workSameExId.forEach(async (v) => { 
          const workStatus = await Work.findOneAndUpdate( 
            { _id: v._id }, 
            { status: 'Finished', algorithmSimilarity: algorithm } 
          ); 
          await workStatus.save(); 
        }); 
 
        return res.status(200).json({ 
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          status: 'OK', 
          message: `Sucessfully check al the similarity of this assignment`, 
        }); 
      } 
 
      if (categoryClass === 'one-class') { 
        code.forEach(async (v, index) => { 
          const similarityPercentage = []; 
          const similarityResult = []; 
          let esprimaCodeStudentA = ''; 
          code.forEach(async (y) => { 
            if (v.author.name !== y.author.name) { 
              if (algorithm === 'RabinKarp') { 
                const { resultSimilarity, esprimaCodeB, esprimaCodeA } = 
                  RabinKarpJs(v.jsCode, y.jsCode); 
                esprimaCodeStudentA = esprimaCodeA; 
                similarityPercentage.push(resultSimilarity); 
                similarityResult.push({ 
                  name: y.author.name, 
                  percentage: resultSimilarity, 
                  esprimaCode: esprimaCodeB, 
                  jsCode: y.jsCode, 
                }); 
              } 
              if (algorithm === 'JaroWinkler') { 
                const studentA = analyzeCode(v.jsCode); 
                const studentB = analyzeCode(y.jsCode); 
                const resultSimilarity = ( 
                  JaroWrinker(studentA, studentB) * 100 
                ).toFixed(2); 
                esprimaCodeStudentA = studentA; 
                similarityPercentage.push(resultSimilarity); 
                similarityResult.push({ 
                  name: y.author.name, 
                  percentage: resultSimilarity, 
                  esprimaCode: studentB, 
                  jsCode: y.jsCode, 
                }); 
              } 
            } 
          }); 
          await Work.findOneAndUpdate( 
            { _id: req.params.id }, 
            { status: 'Finished', algorithmSimilarity: algorithm } 
          ); 
          await Code.findOneAndUpdate( 
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            { author: v.author._id, workId: req.params.id }, 
            { 
              esprimaCode: esprimaCodeStudentA, 
              highestPercentage: `${Math.max(...similarityPercentage)}`, 
              similarityResult: similarityResult, 
            } 
          ); 
        }); 
        return await res.status(200).json({ 
          status: 'OK', 
          message: `Sucessfully check the similarity of this assignment`, 
        }); 
      } 
    } catch (error) { 
      console.log(error); 
    } 
  }, 
 
  detailStudentCode: async (req, res) => { 
    const code = await Code.find({ 
      author: req.params.studentId, 
      workId: req.params.workId, 
    }).populate('author', 'name'); 
 
    return res.status(200).json({ 
      status: 'OK', 
      data: code, 
    }); 
  }, 
 
  updateScore: async (req, res) => { 
    const { score } = req.body; 
    const code = await Code.findOneAndUpdate( 
      { _id: req.params.id }, 
      { score: score } 
    ); 
 
    if (!code) 
      return res.status(404).json({ 
        status: 'FAIL', 
        message: 'Not found', 
      }); 
 
    return res 
      .status(200) 
      .json({ status: 'OK', message: 'Update score sucessfully' }); 
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  }, 
}; 

 

Lampiran 7. Code Model 

const mongoose = require('mongoose'); 
const codeSchema = mongoose.Schema( 
  { 
    jsCode: { 
      type: String, 
      default: '', 
    }, 
    htmlCode: { 
      type: String, 
      default: '', 
    }, 
    cssCode: { 
      type: String, 
      default: '', 
    }, 
    author: { type: mongoose.Schema.Types.ObjectId, ref: 'User' }, 
    workId: { type: mongoose.Schema.Types.ObjectId, ref: 'Work' }, 
    status: { 
      type: String, 
      required: [true, 'Status tidak boleh kosong'], 
      default: 'Not Completed', 
    }, 
    highestPercentage: { 
      type: String, 
      default: '', 
    }, 
    esprimaCode: { type: String, default: '' }, 
    similarityResult: [], 
    classId: { type: mongoose.Schema.Types.ObjectId, ref: 'Class' }, 
    courseId: { type: mongoose.Schema.Types.ObjectId, ref: 'Course' }, 
    score: { type: String, default: '0' }, 
  }, 
  { timestamps: true } 
); 
 
module.exports = mongoose.model('Code', codeSchema); 
  

 



 

 
 

74 

Lampiran 8. Code Router 

const express = require('express'); 
const isAuth = require('../../middlewares/isAuth'); 
const isRole = require('../../middlewares/isRole'); 
const { 
  submitWork, 
  testWork, 
  getCode, 
  checkSimilarity, 
  detailStudentCode, 
  updateScore, 
} = require('./controller'); 
const router = express.Router(); 
 
router.post('/works/:id/submit-work', isAuth, isRole(['student']), submitWork); 
router.post('/works/:id/test-work', isAuth, isRole(['student']), testWork); 
router.get('/code-aja', getCode); 
router.post( 
  '/check-similarity/:id', 
  isAuth, 
  isRole(['teacher']), 
  checkSimilarity 
); 
 
router.get( 
  '/detail-work/:workId/student/:studentId', 
  isAuth, 
  isRole(['teacher', 'student']), 
  detailStudentCode 
); 
router.put('/works/code/:id/score', isAuth, isRole(['teacher']), updateScore); 
 
module.exports = router; 
  

 

Lampiran 9. Course Controller 

const Course = require('./model'); 
const User = require('../users/model'); 
const Code = require('../code/model'); 
const Work = require('../works/model'); 
const Class = require('../class/model'); 
 
module.exports = { 
  createCourse: async (req, res) => { 
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    const { name } = req.body; 
 
    const user = await User.findOne({ _id: req.user.id }).select({ 
      encryptedPassword: 0, 
      courses: 0, 
    }); 
 
    const course = await Course({ name }); 
    course.author.push(user); 
    await course.save(); 
 
    return res.status(200).json({ 
      status: 'OK', 
      message: 'Successfully created course', 
      data: { name: course.name, author: user }, 
    }); 
  }, 
 
  deleteCourse: async (req, res) => { 
    const getCourse = await Course.findOne({ _id: req.params.id }).populate( 
      'author' 
    ); 
    const course = await Course.findOneAndDelete({ _id: req.params.id }); 
 
    const classCourse = await Class.find({ courseId: req.params.id }); 
 
    classCourse.forEach(async (v) => { 
      await Class.findOneAndDelete({ _id: v._id }); 
    }); 
 
    const isAuthor = getCourse.author.some( 
      (e) => e._id.toString() === req.user.id 
    ); 
 
    if (!isAuthor) 
      return res.status(403).json({ 
        status: 'FORBIDDEN', 
        message: 'You are not the author of this coursedd', 
      }); 
 
    if (!course) 
      return res.status(404).json({ status: 'Fail', message: 'Not found' }); 
 
    return res.status(200).json({ 
      status: 'OK', 
      message: 'Delete sucessfully', 



 

 
 

76 

    }); 
  }, 
 
  editCourse: async (req, res) => { 
    const { name } = req.body; 
 
    const course = await Course.findOneAndUpdate( 
      { _id: req.params.id }, 
      { name } 
    ); 
 
    const user = await User.findOne({ _id: req.user.id }).select({ 
      encryptedPassword: 0, 
      courses: 0, 
    }); 
 
    const isAuthor = await Course.findOne({ author: { _id: req.user.id } }); 
 
    if (!isAuthor) 
      return res.status(403).json({ 
        status: 'FORBIDDEN', 
        message: 'You are not the author of this course', 
      }); 
 
    if (!course) 
      return res.status(404).json({ status: 'Fail', message: 'Not found' }); 
 
    return res.status(200).json({ 
      status: 'OK', 
      message: 'Your updated sucessfully', 
      data: { name: name, author: user }, 
    }); 
  }, 
 
  joinCourse: async (req, res) => { 
    const course = await Course.findOne({ _id: req.params.id }).populate( 
      'students works' 
    ); 
 
    const user = await User.findOne({ _id: req.user.id }); 
 
    const isExist = course?.students.some( 
      (element) => element.registrationNumber === user.registrationNumber 
    ); 
 
    if (isExist) 
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      return res.status(400).json({ 
        status: '400', 
        message: 'You are already join this class', 
      }); 
 
    course.works.map(async (v) => { 
      const codes = await Code({ 
        htmlCode: '', 
        cssCode: '', 
        jsCode: '', 
        author: req.user.id, 
        status: 'Not Completed', 
        workId: v._id, 
        courseId: course._id, 
      }); 
      v.code.push(codes); 
      await codes.save(); 
    }); 
 
    course.students.push(user); 
    user.courses.push(course); 
    user.save(); 
    course.save(); 
 
    if (!course) 
      return res 
        .status(404) 
        .json({ status: 'Fail', message: 'Your course is not available' }); 
 
    return res.status(200).json({ 
      status: 'OK', 
      message: `Successfully join ${course.name} course`, 
      data: course, 
    }); 
  }, 
 
  getMyCourse: async (req, res) => { 
    const course = await Course.find({ author: { _id: req.user.id } }).populate( 
      'students author classes', 
      '-courses -encryptedPassword' 
    ); 
 
    const user = await User.findOne({ _id: req.user.id }) 
      .populate({ 
        path: 'courses', 
        select: { 
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          name: 1, 
        }, 
        populate: [ 
          { 
            path: 'author', 
            model: 'User', 
            select: { 
              name: 1, 
            }, 
          }, 
          { 
            path: 'works', 
            model: 'Work', 
            select: { 
              name: 1, 
            }, 
          }, 
        ], 
      }) 
      .select({ 
        encryptedPassword: 0, 
        __v: 0, 
      }); 
 
    if (user.role === 'teacher') 
      return res.status(200).json({ 
        status: 'OK', 
        data: course, 
      }); 
 
    return res.status(200).json({ 
      status: 'OK', 
      data: user, 
    }); 
  }, 
 
  getCourseById: async (req, res) => { 
    try { 
      const { name } = req.body; 
 
      const course = await Course.findOneAndUpdate( 
        { _id: req.params.id }, 
        { name: name } 
      ); 
 
      return res.status(200).json({ 
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        status: 'OK', 
        data: course, 
      }); 
    } catch (error) { 
      console.log(error); 
    } 
  }, 
 
  getCourseswithStudents: async (req, res) => { 
    const course = await Course.find().populate( 
      'students author works classes', 
      '-__v -encryptedPassword' 
    ); 
 
    return res.status(200).json({ 
      status: 'OK', 
      data: course, 
    }); 
  }, 
 
  getListWorkOfCourse: async (req, res) => { 
    try { 
      const course = await Course.findOne({ _id: req.params.id }).populate( 
        'author works' 
      ); 
 
      const code = await Code.find({ 
        author: req.user.id, 
        courseId: req.params.id, 
      }).populate('workId'); 
      //   const statusCode = code.map((v) => v.status); 
 
      const codeTeacher = await Code.find({ 
        author: req.user.id, 
        courseId: req.params.id, 
      }).populate({ path: 'workId', populate: { path: 'code' } }); 
 
      const getStatus = codeTeacher.map((v) => v.status); 
      if (!getStatus.includes('Not Completed')) { 
        await Work.findOneAndUpdate( 
          { _id: req.params.id }, 
          { status: 'Ready to review' } 
        ); 
      } 
 
      if (req.user.role === 'teacher') { 
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        return res.status(200).json({ 
          status: 'OK', 
          data: course, 
        }); 
      } 
 
      return res.status(200).json({ 
        status: 'OK', 
        data: { 
          name: course.name, 
          author: course.author[0].name, 
          works: code, 
        }, 
      }); 
    } catch (error) { 
      console.log(error.message); 
    } 
  }, 
}; 

 

Lampiran 10. Course Model 

const mongoose = require('mongoose'); 
 
const coursesSchema = mongoose.Schema({ 
  name: { 
    type: String, 
    required: [true, 'Nama tidak boleh kosong'], 
  }, 
  author: [{ type: mongoose.Schema.Types.ObjectId, ref: 'User' }], 
  students: [{ type: mongoose.Schema.Types.ObjectId, ref: 'User' }], 
  classes: [{ type: mongoose.Schema.Types.ObjectId, ref: 'Class' }], 
  works: [{ type: mongoose.Schema.Types.ObjectId, ref: 'Work' }], 
}); 
 
module.exports = mongoose.model('Course', coursesSchema); 
 

 

Lampiran 11. Course Router 

var express = require('express'); 
const isAuth = require('../../middlewares/isAuth'); 
const isRole = require('../../middlewares/isRole'); 
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var router = express.Router(); 
const { 
  createCourse, 
  joinCourse, 
  getCourseswithStudents, 
  deleteCourse, 
  editCourse, 
  getMyCourse, 
  getListWorkOfCourse, 
  getCourseById, 
} = require('./controller'); 
 
router.post('/courses', isAuth, isRole(['teacher']), createCourse); 
router.post('/join-course/:id', isAuth, isRole(['student']), joinCourse); 
router.get('/courses', getCourseswithStudents); 
router.get('/courses/:id', getCourseById); 
router.delete('/courses/:id', isAuth, isRole(['teacher']), deleteCourse); 
router.put('/courses/:id', isAuth, isRole(['teacher']), editCourse); 
router.get('/my-course', isAuth, isRole(['teacher', 'student']), getMyCourse); 
router.get( 
  '/courses/:id/works', 
  isAuth, 
  isRole(['teacher', 'student']), 
  getListWorkOfCourse 
); 
module.exports = router; 

 

Lampiran 12. User Controller 

const User = require('./model'); 
 
module.exports = { 
  getUsers: async (req, res) => { 
    const user = await User.find(); 
 
    return res.status(200).json({ 
      status: 'OK', 
      data: user, 
    }); 
  }, 
 
  getTeacher: async (req, res) => { 
    const teacher = await User.find({ role: 'teacher' }).select({ 
      encryptedPassword: 0, 
      __v: 0, 
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    }); 
 
    return res.status(200).json({ 
      status: 'OK', 
      data: teacher, 
    }); 
  }, 
 
  myProfile: async (req, res) => { 
    const user = await User.findOne({ _id: req.user.id }).select({ 
      encryptedPassword: 0, 
      __v: 0, 
    }); 
 
    if (!user) 
      return res.status(404).json({ 
        status: 'Fail', 
        message: 'Not Found', 
      }); 
 
    return res.status(200).json({ 
      status: 'OK', 
      data: user, 
    }); 
  }, 
}; 

 

Lampiran 13. User Model 

const mongoose = require('mongoose'); 
 
const userSchema = mongoose.Schema({ 
  name: { 
    type: String, 
    required: [true, 'Nama tidak boleh kosong'], 
  }, 
  registrationNumber: { 
    type: String, 
    required: [true, 'NIM/NIP tidak boleh kosong'], 
    unique: true, 
  }, 
  email: { 
    type: String, 
    required: [true, 'Email tidak boleh kosong'], 
    unique: true, 
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  }, 
  encryptedPassword: { 
    type: String, 
    required: [true, 'Password tidak boleh kosong'], 
  }, 
  role: { 
    type: String, 
    default: 'student', 
    enum: ['student', 'teacher', 'admin'], 
  }, 
  courses: [{ type: mongoose.Schema.Types.ObjectId, ref: 'Course' }], 
  classes: [{ type: mongoose.Schema.Types.ObjectId, ref: 'Class' }], 
}); 
 
module.exports = mongoose.model('User', userSchema); 

 

Lampiran 14. User Router 

const express = require('express'); 
const isAuth = require('../../middlewares/isAuth'); 
const isRole = require('../../middlewares/isRole'); 
var router = express.Router(); 
const { getUsers, myProfile, getTeacher } = require('./controller'); 
 
router.get('/users', isAuth, isRole(['teacher']), getUsers); 
router.get('/profile', isAuth, isRole(['teacher', 'student']), myProfile); 
router.get('/user/teacher', isAuth, isRole(['teacher', 'student']), getTeacher); 
module.exports = router; 

 

Lampiran 15. Work Controller 

const Course = require('../courses/model'); 
const Work = require('./model'); 
const Code = require('../code/model.js'); 
const Class = require('../class/model.js'); 
const { default: mongoose } = require('mongoose'); 
const User = require('../users/model'); 
const fs = require('fs'); 
 
module.exports = { 
  createWork: async (req, res) => { 
    try { 
      const { 
        name, 
        description, 
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        codeTest, 
        deadline, 
        htmlStarter, 
        cssStarter, 
        jsStarter, 
      } = req.body; 
 
      const classCourse = await Class.findOne({ 
        _id: req.params.id, 
      }).populate('author works students'); 
 
      const courseClass = await Class.find({ 
        courseId: classCourse.courseId, 
        author: req.user.id, 
      }).populate('students'); 
 
      const exerciseId = new mongoose.Types.ObjectId(); 
      courseClass.map(async (singleClass) => { 
        const work = await Work({ 
          name, 
          description, 
          classId: singleClass._id, 
          codeTest, 
          exerciseId, 
          deadline, 
          htmlStarter, 
          cssStarter, 
          jsStarter, 
          courseId: classCourse.courseId, 
        }); 
 
        const folderName = `./Programs/Work/${work._id}`; 
        try { 
          if (!fs.existsSync(folderName)) { 
            fs.mkdirSync(folderName); 
          } 
        } catch (error) { 
          console.log(error); 
        } 
 
        if (singleClass.students.length > 0) { 
          singleClass.students.map(async (student) => { 
            const codes = await Code({ 
              htmlCode: '', 
              cssCode: '', 
              jsCode: '', 
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              author: student._id, 
              status: 'Not Completed', 
              workId: work._id, 
              classId: singleClass._id, 
              courseId: classCourse.courseId, 
            }); 
 
            const folderStudent = `${folderName}/${student.registrationNumber}`; 
            try { 
              if (!fs.existsSync(folderStudent)) { 
                fs.mkdirSync(folderStudent); 
              } 
            } catch (error) { 
              console.log(error); 
            } 
 
            work.code.push(codes._id); 
            await codes.save(); 
          }); 
        } 
 
        singleClass.works.push(work._id); 
        await singleClass.save(); 
        await work.save(); 
      }); 
 
      return res.status(200).json({ 
        status: 'OK', 
        message: 'Successfully created work', 
      }); 
    } catch (error) { 
      console.log(error.message); 
    } 
  }, 
 
  editWork: async (req, res) => { 
    try { 
      const { 
        name, 
        description, 
        codeTest, 
        deadline, 
        htmlStarter, 
        cssStarter, 
        jsStarter, 
      } = req.body; 
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      const work = await Work.findOneAndUpdate( 
        { _id: req.params.id }, 
        { 
          name, 
          description, 
          codeTest, 
          deadline, 
          htmlStarter, 
          cssStarter, 
          jsStarter, 
        } 
      ); 
 
      return res.status(200).json({ 
        status: 'OK', 
        message: 'Succesfully update work', 
        data: work, 
      }); 
    } catch (error) { 
      console.log(error); 
    } 
  }, 
 
  deleteWork: async (req, res) => { 
    try { 
      const work = await Work.findOneAndDelete({ _id: req.params.id }); 
 
      const isAuthor = await Work.findOne({ author: { _id: req.user.id } }); 
 
      if (!isAuthor) 
        return res.status(403).json({ 
          status: 'FORBIDDEN', 
          message: 'You are not the author of this course', 
        }); 
 
      if (!work) 
        return res.status(404).json({ status: 'Fail', message: 'Not found' }); 
 
      return res.status(200).json({ 
        status: 'OK', 
        message: 'Delete sucessfully', 
      }); 
    } catch (error) { 
      console.log(error); 
    } 
  }, 
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  getWorkById: async (req, res) => { 
    try { 
      const work = await Work.findById({ _id: req.params.id }).populate({ 
        path: 'code', 
        populate: { 
          path: 'author', 
          select: 'name', 
        }, 
      }); 
 
      const codeTeacher = await Code.find({ 
        workId: req.params.id, 
      }).populate({ path: 'workId', populate: { path: 'code' } }); 
 
      const getStatus = codeTeacher.map((v) => v.status); 
 
      if (!getStatus.includes('Not Completed')) { 
        await Work.findOneAndUpdate( 
          { _id: req.params.id }, 
          { status: 'Ready to review' } 
        ); 
 
        fs.rm( 
          `./Programs/Work/${req.params.id}`, 
          { 
            recursive: true, 
            force: true, 
          }, 
          (err) => { 
            if (err) { 
              console.log(err.message); 
            } 
          } 
        ); 
      } 
 
      return res.status(200).json({ 
        status: 'OK', 
        data: work, 
      }); 
    } catch (error) { 
      console.log(error.message); 
    } 
  }, 
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  changeVisibleWork: async (req, res) => { 
    try { 
      const work = await Work.findOne({ _id: req.params.id }); 
 
      await Work.findOneAndUpdate( 
        { _id: req.params.id }, 
        { isVisible: !work.isVisible } 
      ); 
 
      return res.status(200).json({ 
        status: 'OK', 
        message: 'Succesfully change the visible of work', 
      }); 
    } catch (error) { 
      console.log(error); 
    } 
  }, 
}; 

 

Lampiran 16. Work Model 

const mongoose = require('mongoose'); 
 
const workSchema = mongoose.Schema( 
  { 
    name: { 
      type: String, 
      required: [true, 'Nama tidak boleh kosong'], 
    }, 
    description: { 
      type: String, 
      required: [true, 'Deskripsi tidak boleh kosong'], 
    }, 
    codeTest: { 
      type: String, 
      required: [true, 'Code Test tidak boleh kosong'], 
    }, 
    htmlStarter: { type: String }, 
    cssStarter: { type: String }, 
    jsStarter: { type: String }, 
    code: [{ type: mongoose.Schema.Types.ObjectId, ref: 'Code' }], 
    status: { 
      type: String, 
      default: 'Not ready to review', 
    }, 
    algorithmSimilarity: { type: String }, 
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    deadline: { type: Number, required: [true, 'Deadline tidak boleh kosong'] }, 
    classId: { type: mongoose.Schema.Types.ObjectId, ref: 'Class' }, 
    exerciseId: { type: mongoose.Schema.Types.ObjectId }, 
    courseId: { type: mongoose.Schema.Types.ObjectId, ref: 'Class' }, 
    isVisible: { type: Boolean, default: true }, 
  }, 
  { timestamps: true } 
); 
 
module.exports = mongoose.model('Work', workSchema); 

 

Lampiran 17. Work Router 

var express = require('express'); 
const isAuth = require('../../middlewares/isAuth'); 
const isRole = require('../../middlewares/isRole'); 
const { 
  createWork, 
  getListWorkOfCourse, 
  getWorkById, 
  changeVisibleWork, 
  editWork, 
  deleteWork, 
} = require('./controller'); 
var router = express.Router(); 
 
router.post('/courses/:id/works', isAuth, isRole(['teacher']), createWork); 
router.get('/works/:id', isAuth, isRole(['teacher', 'student']), getWorkById); 
router.post( 
  '/works/:id/visible', 
  isAuth, 
  isRole(['teacher']), 
  changeVisibleWork 
); 
router.put('/works/:id', isAuth, isRole(['teacher']), editWork); 
router.delete('/works/:id', isAuth, isRole(['teacher']), deleteWork); 
 
module.exports = router; 

 

Lampiran 18. Config 

const dotenv = require('dotenv'); 
 
dotenv.config(); 
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module.exports = { 
  serviceName: process.env.SERVICE_NAME, 
  urlDb: process.env.MONGO_URL, 
}; 

 

Lampiran 19. Database Config 

 
const dotenv = require('dotenv'); 
const mongoose = require('mongoose'); 
const { urlDb } = require('../config'); 
 
mongoose.connect(urlDb); 
 
const db = mongoose.connection; 
 
module.exports = db; 

 

Lampiran 20. Algoritma Rabin Karp 

 
const analyzeCode = require('./esprima'); 
 
function RabinKarpJs(codeA, codeB) { 
  const esprimaCodeA = analyzeCode(codeA); 
  const esprimaCodeB = analyzeCode(codeB); 
 
  const kGramA = kGram(esprimaCodeA); 
  const kGramB = kGram(esprimaCodeB); 
 
  const hashA = hashing(esprimaCodeA, 3, 5); 
  const hashB = hashing(esprimaCodeB, 3, 5); 
 
  const resultA = fingerPrint(hashA); 
  const resultB = fingerPrint(hashB); 
 
  const resultSimilarity = similarityCheck(resultA, resultB); 
  return { resultSimilarity, esprimaCodeA, esprimaCodeB }; 
} 
 
function similarityCheck(hashA, hashB) { 
  let count = 0; 
  const similarItems = []; 
  for (let i = 0; i < hashA.length; i++) { 
    for (let j = 0; j < hashB.length; j++) { 
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      if (hashA[i] === hashB[j]) { 
        count++; 
        similarItems.push(hashA[i]); 
      } 
    } 
  } 
  return Number( 
    (((2 * count) / (hashA.length + hashB.length)) * 100).toFixed(2) 
  ); 
} 
 
function rollingHash(string, basis) { 
  let hash = 0; 
  for (let i = 0; i < string.length; i++) { 
    let ascii = string.charCodeAt(i); 
    hash += ascii * Math.pow(basis, string.length - (i + 1)); 
  } 
 
  return hash; 
} 
 
function hashing(text, gram, basis) { 
  const hashSplit = []; 
  if (text.length < gram) { 
    return text; 
  } 
 
  for (let i = 0; i <= text.length - gram; i++) { 
    const textSplit = text.substr(i, gram); 
    hashSplit.push(rollingHash(textSplit, basis)); 
  } 
  return hashSplit; 
} 
 
function kGram(teks, gram) { 
  const textSplit = []; 
 
  if (teks.length < gram) { 
    return teks; 
  } 
  for (let i = 0; i < teks.length; i++) { 
    textSplit.push(teks.substr(i, gram)); 
  } 
  return textSplit; 
} 
 



 

 
 

92 

function fingerPrint(hash) { 
  const finger = hash.filter((element, index) => { 
    return hash.indexOf(element) === index; 
  }); 
 
  return finger; 
} 
 
module.exports = RabinKarpJs; 

 
Lampiran 21. Esprima 

 
var esprima = require('esprima'); 
 
function traverse(node, func) { 
  func(node); //1 
  for (var key in node) { 
    //2 
    // console.log(key); 
    if (node.hasOwnProperty(key)) { 
      //3 
      var child = node[key]; 
      if (typeof child === 'object' && child !== null) { 
        //4 
 
        if (Array.isArray(child)) { 
          child.forEach(function (node) { 
            //5 
            traverse(node, func); 
          }); 
        } else { 
          traverse(child, func); //6 
        } 
      } 
    } 
  } 
} 
function analyzeCode(code) { 
  var ast = esprima.parse(code); 
  // console.log(esprima.parse(code)); 
 
  let temp = ''; 
  traverse(ast, function (node) { 
    if (node.type === 'Program') node.type = 'A'; 
    if (node.type === 'AssignmentExpression') node.type = 'B'; 
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    if (node.type === 'BinaryExpression') node.type = 'C'; 
    if (node.type === 'BlockStatement') node.type = 'D'; 
    if (node.type === 'CallExpression') node.type = 'E'; 
    if (node.type === 'ExpressionStatement') node.type = 'F'; 
    if (node.type === 'FunctionDeclaration') node.type = 'G'; 
    if (node.type === 'Identifier') node.type = 'H'; 
    if (node.type === 'Literal') node.type = 'I'; 
    if (node.type === 'MemberExpression') node.type = 'J'; 
    if (node.type === 'VariableDeclaration') node.type = 'K'; 
    if (node.type === 'VariableDeclarator') node.type = 'L'; 
    if (node.type === 'FunctionExpression') node.type = 'M'; 
    if (node.type === 'WhileStatement') node.type = 'N'; 
    if (node.type === 'IfStatement') node.type = 'O'; 
    if (node.type === 'LogicalExpression') node.type = 'P'; 
    if (node.type === 'ReturnStatement') node.type = 'Q'; 
    if (node.type === 'ArrayExpression') node.type = 'R'; 
    if (node.type === 'EmptyStatement') node.type = 'S'; 
    if (node.type === 'DoWhileStatement') node.type = 'T'; 
    if (node.type === 'ForStatement') node.type = 'U'; 
    if (node.type === 'UpdateExpression') node.type = 'V'; 
    if (node.type === 'UnaryExpression') node.type = 'W'; 
    if (node.type === 'BreakStatement') node.type = 'X'; 
    if (node.type === 'ArrowFunctionExpression') node.type = 'Y'; 
    if (node.type === 'TemplateLiteral') node.type = 'Z'; 
    if (node.type === 'TemplateElement') node.type = 'AB'; 
    if (node.type === undefined) node.type = 'UN'; 
    if (node.type === 'NewExpression') node.type = 'NE'; 
    if (node.type === 'ConditionalExpression') node.type = 'CE'; 
    if (node.type === 'ObjectExpression') node.type = 'OE'; 
    if (node.type === 'Property') node.type = 'PR'; 
    if (node.type === 'AwaitExpression') node.type = 'AE'; 
 
    temp += node.type; 
  }); 
  return temp; 
} 
 
module.exports = analyzeCode; 
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