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SUMMARY 
 

The theme of the graduation thesis is «Automation of data transfer on 

regular medical check-ups of the insured from RIAMS «ProMed» (Regional 

Information Analytics Medical System) to IS of MHIF RKH». It contains 68 

pages, 12 formulae, 12 charts, 15 drawings, 18 reference items. 

SHCPI RKH «RMCIA» (State Healthcare Public Institution of Republic of 

Khakassia «Republican Medical Center for Information and Analysis»), MHIF 

RKH (Mandatory Health Insurance Fund of Republic of Khakassia), 

AUTOMATED INFORMATION SYSTEM, DATABASES, MICROSERVICE 

ARCHITECTURE, DATA TRANSFER, DATA FORMAT. 

The object of the graduation thesis is data conversion process. 

The purpose of the graduation thesis is to reduce the processing and 

information transfer time on regular medical check-ups of the insured via the 

development of an automated information system. To achieve the present purpose 

the following objectives have been performed: the subject area information has 

been searched for; the mainstreaming of SHCPI RKH «RMCIA» has been 

analyzed; the IT infrastructure of SHCPI RKH «RMCIA» has been characterized; 

the purpose and the objectives of the project have been defined; the selection of 

design concept tools has been proved; DFD and IDEF3 models have been created 

to implement an automated information system (AIS) for information transfer on 

regular medical check-ups of the insured from RIAMS «ProMed» to IS 

(Information System) of MHIF RKH; the AIS has been developed for data transfer 

from RIAMS «ProMed» to IS of MHIF RKH; the AIS cost-effectiveness has been 

calculated. 

Results: the AIS has been developed for data transfer from RIAMS 

«ProMed» to IS of MHIF RKH, and being converted from XML format into JSON 

format. 
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  : 
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   index.js 

 
constAMQP = require('amqplib') 
const path = require('path') 
const moment = require('moment') 
const fs = require('fs') 
constsharedFunctions = require(fs.existsSync(path.join(process.cwd(), 'services/rish-web-api/routes/shared.js')) 

? path.join(process.cwd(), 'services/rish-web-api/routes/shared.js') : './shared.js') 
const SERVICE_NAME = '[rmis-rabbitmq-poller]' 
constconsumeFromQ = sharedFunctions.consumeFromQ 
constpublishToQ = sharedFunctions.publishToQ 
 
letlocalRMQConnectionString, 
rmisRMQConnectionString, 
rmisQData, 
rmisQAnswer, 
localDispObservationQ, 
localAttachmentQ, 
dispObservationDeletionQ 
 
if (process.env.NODE_ENV === 'production') { 
localRMQConnectionString = process.env.RMQ_LOCAL_CONNECTION_PRODUCTION 
rmisRMQConnectionString = process.env.RMQ_RMIS_CONNECTION_PRODUCTION 
rmisQData = process.env.RMQ_Q_RMIS_DATA_PRODUCTION 
rmisQAnswer = process.env.RMQ_Q_RMIS_ANSWER_PRODUCTION 
localDispObservationQ = process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_PRODUCTION 
localAttachmentQ = process.env.RMQ_Q_LOCAL_ATTACHMENT_PRODUCTION 
dispObservationDeletionQ = 

process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_DELETION_Q_PRODUCTION 
} 
else { 
localRMQConnectionString = process.env.RMQ_LOCAL_CONNECTION_PRODUCTION 
rmisRMQConnectionString = process.env.RMQ_RMIS_CONNECTION_TEST 
rmisQData = process.env.RMQ_Q_RMIS_DATA_TEST 
rmisQAnswer = process.env.RMQ_Q_RMIS_ANSWER_TEST 
localDispObservationQ = process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_TEST 
localAttachmentQ = process.env.RMQ_Q_LOCAL_ATTACHMENT_TEST 
dispObservationDeletionQ = process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_DELETION_Q_TEST 
} 
 
constlocalRMQConnection = AMQP.connect(localRMQConnectionString) 
constrmisRMQConnection = AMQP.connect(rmisRMQConnectionString) 
 
CODE_MO_HACK = { 
  "190007": 190006, 
  "190071": 190070, 
  "190072": 190070 
} 
 
constprocessDispObservation = (json) => { 
const result = { 
meta: { 
      OPERATIONTYPE: null 
    },  
data: { 
bdz_id: null, 
      DISP_ID: null, 
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      DS: null, 
      DS_DETECT: null, 
      DS_DETECTTYPE: null, 
      SNILS_VR: null, 
      DATE_OUT: null, 
      RESULT_OUT: null, 
      DATES: null, 
      CODE_MO: null, 
promed_pacient_id: null, 
created_at: null 
    } 
  } 
 
if (json['DISP'] &&json['DISP']['HEADER']) { 
    //console.log('JSON', json) 
const header = json['DISP']['HEADER'][0] 
const body = json['DISP']['BODY'] ? json['DISP']['BODY'][0] : null 
console.log('OPERATIONTYPE', header.OPERATIONTYPE[0]) 
if (body) { 
if (header.OPERATIONTYPE[0] === "Insert" || header.OPERATIONTYPE[0] === "Update") { 
if (header.OPERATIONTYPE&&header.OPERATIONTYPE[0]) { 
result.meta.OPERATIONTYPE = header.OPERATIONTYPE[0] 
        } 
if (header.CODE_MO&&header.CODE_MO[0]) { 
constcode_mo = CODE_MO_HACK[header.CODE_MO[0]] ? CODE_MO_HACK[header.CODE_MO[0]] : 

header.CODE_MO[0] 
result.data.CODE_MO = code_mo 
        } 
if (header.DISP_ID&&header.DISP_ID[0]) { 
result.data.DISP_ID = header.DISP_ID[0] 
        } 
if (header.DATA&&header.DATA[0]) { 
result.data.created_at = header.DATA[0] 
        } 
if (body.BDZ_ID&&body.BDZ_ID[0]) { 
result.data.bdz_id = body.BDZ_ID[0] 
        } 
if (body.ID_PAC&&body.ID_PAC[0]) { 
result.data.promed_pacient_id = body.ID_PAC[0] 
        } 
if (body.DATE_IN&&body.DATE_IN[0]) { 
result.data.DATE_IN = body.DATE_IN[0] 
        } 
if (body.DS_DETECTTYPE&&body.DS_DETECTTYPE[0]) { 
result.data.DS_DETECTTYPE = body.DS_DETECTTYPE[0] 
        } 
if (body.DS_DETECT&&body.DS_DETECT[0]) { 
result.data.DS_DETECT = body.DS_DETECT[0] 
        } 
if (body.DS && body.DS[0]) { 
          result.data.DS = body.DS[0] 
        } 
if (body.SNILS_VR&&body.SNILS_VR[0] &&body.SNILS_VR[0] !== '00000000000') { 
result.data.SNILS_VR = body.SNILS_VR[0] 
        } 
if (body.RESULT_OUT&&body.RESULT_OUT[0]) { 
result.data.RESULT_OUT = body.RESULT_OUT[0] 
        } 
if (body.DATES&&body.DATES[0]) { 
if (body.DATES[0].PLAN_DATE) { 
result.data.DATES = body.DATES[0].PLAN_DATE.map(e => e) 
          } 
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else { 
console.error(`   : ${JSON.stringify(body)}`) 
result.data.DATES = [ moment().format('YYYY-MM-DD') ] 
          } 
        } 
        //console.log(localDispObservationQ, JSON.stringify(result)) 
      } 
else { 
const _message = `OPERATIONTYPE : ${header.OPERATIONTYPE[0]}, DISP_ID: 

${result.data.DISP_ID}` 
sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
      } 
    } 
else { 
if (header.OPERATIONTYPE[0] === 'Delete') { 
result.meta.OPERATIONTYPE = 'Delete' 
result.data.DISP_ID = header.DISP_ID[0] 
      } 
    } 
  } 
return result 
} 
 
constprocessAttachment = () => { 
 
} 
 
//     
console.log(`  ${rmisQData}, NODE_ENV ${process.env.NODE_ENV}`) 
consumeFromQ(rmisRMQConnection, rmisQData, async (ch, rawMsg) => { 
try { 
const content = rawMsg.content.toString() 
 
constparsedResult = await sharedFunctions.parseXML(content) 
console.log(parsedResult); 
if (parsedResult[1]) { 
console.log(parsedResult[1]) 
const type = Object.keys(parsedResult[1])[0] 
if (type === "DISP") { 
const result = processDispObservation(parsedResult[1]) 
console.log(` : ${JSON.stringify(result)}`) 
if (result.meta.OPERATIONTYPE === 'Insert' || result.meta.OPERATIONTYPE === 'Update') { 
publishToQ(localRMQConnection, localDispObservationQ, JSON.stringify(result), (err, ok) => { 
            //console.log(err, ok) 
if (!err) { 
ch.ack(rawMsg) 
            } 
          })  
        } 
else if (result.meta.OPERATIONTYPE === 'Delete') { 
console.log(`DISPS  `) 
publishToQ(localRMQConnection, dispObservationDeletionQ, result.data.DISP_ID, (err, ok) => { 
if (!err) { 
ch.ack(rawMsg) 
            } 
          })  
        } 
else { 
console.log(` ...`) 
        } 
      } 
elseif (type === "ATTACH") { 
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console.log(`  -   ...`) 
ch.ack(rawMsg) 
      } 
else { 
console.log(`    -   ...`) 
ch.ack(rawMsg) 
console.error(` c  : ${type}`) 
      } 
    } 
else { 
console.error(`   XML : ${parsedResult[0]}, : ${content}`) 
process.exit(1) 
    } 
  } catch (e) { 
const _message = `  ${e.message}` 
await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
process.exit(1) 
  } 
})  
console.log(`  ${rmisQAnswer}, NODE_ENV ${process.env.NODE_ENV}`) 
//         
consumeFromQ(rmisRMQConnection, rmisQAnswer, (ch, rawMsg) => { 
console.log(rawMsg.content.toString()) 
 
})  
.catch(e =>console.warn(e)) 
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    create_fake_data.js 

 
functiongetMoCode(){ 
varmasCodeMo = ["190048", "190007", "190085", "190006", "190033", "190036", "190032", "190037", 

"190038", "190008", "190001", "190013", "190004", "190002", "190003", "190009", "190010", "190022", "190087", 
"190020", "190070", "190071", "190072", "190047", "190039", "190040", "190030", "190086", "190025", "190028", 
"190031", "190045", "190113"]; 

var result = masCodeMo[getRandomInt(0,masCodeMo.length-1)]; 
return result; 
} 
 
functiongetDate(){ 
var result; 
 
result = new Date(); 
result =`${result.getFullYear()}-${result.getMonth()}-${result.getDay()+1}`; 
return result; 
} 
 
functiongetRandomInt(minRandom, maxRandom){ 
var rand = minRandom - 0.5 + Math.random() * (maxRandom - minRandom + 1); 
rand = Math.round(rand); 
return rand; 
} 
 
functiongetDiag(){ 
var result; 
vararr_EN = ['A', 'B', 'C', 'D', 'E', 'F', 'G', 'H', 'I', 'J', 'K', 'L', 'M', 'N', 'O', 'P', 'Q', 'R', 'S', 'T', 'U', 'V', 'W', 'X', 'Y', 

'Z']; 
vararr_chisl = ["00", "01", "02", "03", "04", "05", "06", "07", "08", "09", "10", "11", "12", "13", "14", "15", 

"16", "17", "18", "19", "20", "21", "22", "23", "24", "25", "26", "27", "28", "29", "30", "31", "32", "33", "34", "35", 
"36", "37", "38", "39", "40", "41", "42", "43", "44", "45", "46", "47", "48", "49", "50", "51", "52", "53", "54", "55", 
"56", "57", "58", "59", "60", "61", "62", "63", "64", "65", "66", "67", "68", "69", "70", "71", "72", "73", "74", "75", 
"76", "77", "78", "79", "80", "81", "02", "03", "04", "05", "06", "07", "08", "09", "90", "91", "92", "93", "94", "95", 
"96", "97", "98", "99"]; 

result = `${arr_EN[getRandomInt(0,arr_EN.length-1)]}`; 
result += `${arr_chisl[getRandomInt(0,arr_chisl.length-1)]}`; 
return result; 
} 
functiongetSampleDispObservation(){ 
var bdz1 = getRandomInt(1, 99999999); 
varpromed = getRandomInt(1, 99999999); 
var disp1 = getRandomInt(1, 99999999); 
varcodeMO = getMoCode(); 
varbirthDay = getDate(); 
vardiag = getDiag(); 
console.log(bdz1, promed, disp1, codeMO, birthDay, diag); 
constdispObservation = { 
bdz_id: bdz1, 
    DS: diag, 
    CODE_MO: codeMO, 
created_at: birthDay, 
promed_pacient_id: promed, 
    DISP_ID: disp1 
  } 
returndispObservation 
} 
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(async () => { 
try { 
constdispObservation = getSampleDispObservation() 
constsharedFunctions = require('./services/rish-web-api/routes/shared.js') 
const result = await sharedFunctions.sendToMariadbProxy({ type: 'dispObservation', action: 'insert', data: 

dispObservation }) 
  } 
catch (e) { 
console.error(e) }})() 
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    disp-observation-to-tfoms 
 
console.log('        ...') 
const AMQP = require('amqplib') 
const fetch = require('node-fetch') 
const SERVICE_NAME = '[send-to-tfoms-disp-observation]' 
const fs = require('fs') 
const path = require('path') 
const sharedFunctions = require(fs.existsSync(path.join(process.cwd(), 'services/rish-web-

api/routes/shared.js')) ? path.join(process.cwd(), 'services/rish-web-api/routes/shared.js') : './shared.js') 
const consumeFromQ = sharedFunctions.consumeFromQ 
const publishToQ = sharedFunctions.publishToQ 
 
let localRMQConnectionString, 
    localDispObservationToTfomsQ, 
    tfoms_disp_observation_url 
 
if (process.env.NODE_ENV === 'production') { 
  localRMQConnectionString = process.env.process.env.RMQ_LOCAL_CONNECTION_PRODUCTION 
  localDispObservationToTfomsQ = 

process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_TO_TFOMS_PRODUCTION 
  tfoms_disp_observation_url = 

process.env.SEND_TO_TFOMS_DISP_OBSERVATION_URL_PRODUCTION 
} 
else { 
  localRMQConnectionString = process.env.RMQ_LOCAL_CONNECTION_PRODUCTION 
  localDispObservationToTfomsQ = 

process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_TO_TFOMS_TEST 
  tfoms_disp_observation_url = process.env.SEND_TO_TFOMS_DISP_OBSERVATION_URL_TEST 
} 
 
const connection = AMQP.connect(localRMQConnectionString) 
 
console.log(`  ${localDispObservationToTfomsQ},  

${tfoms_disp_observation_url}`) 
 
consumeFromQ(connection, localDispObservationToTfomsQ, async (ch, rawMsg) => { 
  const DISP_ID = parseInt(rawMsg.content.toString()) 
  console.log(`  DISP_ID  ${DISP_ID}`) 
  const forTfoms = await sharedFunctions.sendToMariadbProxy({ type: 'dispObservation', action: 

'get_by_DISP_ID' , data: { DISP_ID: DISP_ID } }) 
  //console.log('forTfoms', forTfoms); 
  const options = { 
    method: 'POST', 
    body: JSON.stringify(forTfoms), 
    headers: { 
      'Accept': 'application/json', 
      'Content-Type': 'application/json' 
    } 
  } 
  try { 
    const response = await fetch(tfoms_disp_observation_url, options) 
    const body = await response.json() 
    //console.log(body) 
    if (body.RESULT === "OK" && !(await sharedFunctions.sendToMariadbProxy({ type: 'dispObservation', 

action: 'set_send_to_tfoms_status', data: { send_to_tfoms_status_id: 2, DISP_ID: DISP_ID } })).error) { 
      ch.ack(rawMsg) 
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    } 
    else { 
      (await sharedFunctions.sendToMariadbProxy({ type: 'dispObservation', action: 'set_send_to_tfoms_status', 

data: { send_to_tfoms_status_id: 1, DISP_ID: DISP_ID } })) && ch.ack(rawMsg) 
      const _message = `[send-to-tfoms-disp-observation] : 

${JSON.stringify(body)} DISP_ID: ${DISP_ID}` 
      await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
    } 
  } catch (e) { 
    const errorMessage = `  DISP_ID ${DISP_ID} 

${e.message}` 
    const _ok = await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, 

errorMessage) 
    await sharedFunctions.sendToMariadbProxy({ type: 'dispObservation', action: 'set_send_to_tfoms_status', 

data: { send_to_tfoms_status_id: 3, DISP_ID: DISP_ID } }) 
    publishToQ(connection, localDispObservationToTfomsQ, DISP_ID.toString(), async (err, ok) => { 
      if (!err) { 
        ch.ack(rawMsg) 
      } 
      else { 
        console.error(`${SERVICE_NAME}  DISP_ID ${DISP_ID} ...`) 
process.exit(1) 
      } 
    })  
  } 
})   
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    disp-observation-to-ftoms 
 

console.log('        ...') 
const AMQP = require('amqplib') 
const fetch = require('node-fetch') 
const SERVICE_NAME = '[send-to-tfoms-disp-observation]' 
const fs = require('fs') 
const path = require('path') 
const sharedFunctions = require(fs.existsSync(path.join(process.cwd(), 'services/rish-web-

api/routes/shared.js')) ? path.join(process.cwd(), 'services/rish-web-api/routes/shared.js') : './shared.js') 
const consumeFromQ = sharedFunctions.consumeFromQ 
const publishToQ = sharedFunctions.publishToQ 
 
let localRMQConnectionString, 
    localDispObservationToTfomsQ, 
    tfoms_disp_observation_url 
 
if (process.env.NODE_ENV === 'production') { 
  localRMQConnectionString = process.env.process.env.RMQ_LOCAL_CONNECTION_PRODUCTION 
  localDispObservationToTfomsQ = 

process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_TO_TFOMS_PRODUCTION 
  tfoms_disp_observation_url = 

process.env.SEND_TO_TFOMS_DISP_OBSERVATION_URL_PRODUCTION 
} 
else { 
  localRMQConnectionString = process.env.RMQ_LOCAL_CONNECTION_PRODUCTION 
  localDispObservationToTfomsQ = 

process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_TO_TFOMS_TEST 
  tfoms_disp_observation_url = process.env.SEND_TO_TFOMS_DISP_OBSERVATION_URL_TEST 
} 
 
const connection = AMQP.connect(localRMQConnectionString) 
 
console.log(`  ${localDispObservationToTfomsQ},  

${tfoms_disp_observation_url}`) 
 
consumeFromQ(connection, localDispObservationToTfomsQ, async (ch, rawMsg) => { 
  const DISP_ID = parseInt(rawMsg.content.toString()) 
  console.log(`  DISP_ID  ${DISP_ID}`) 
  const forTfoms = await sharedFunctions.sendToMariadbProxy({ type: 'dispObservation', action: 

'get_by_DISP_ID' , data: { DISP_ID: DISP_ID } }) 
  //console.log('forTfoms', forTfoms); 
  const options = { 
    method: 'POST', 
    body: JSON.stringify(forTfoms), 
    headers: { 
      'Accept': 'application/json', 
      'Content-Type': 'application/json' 
    } 
  } 
  try { 
    const response = await fetch(tfoms_disp_observation_url, options) 
    const body = await response.json() 
    //console.log(body) 
    if (body.RESULT === "OK" && !(await sharedFunctions.sendToMariadbProxy({ type: 'dispObservation', 

action: 'set_send_to_tfoms_status', data: { send_to_tfoms_status_id: 2, DISP_ID: DISP_ID } })).error) { 
      ch.ack(rawMsg) 
    } 
    else { 
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      (await sharedFunctions.sendToMariadbProxy({ type: 'dispObservation', action: 'set_send_to_tfoms_status', 
data: { send_to_tfoms_status_id: 1, DISP_ID: DISP_ID } })) && ch.ack(rawMsg) 

      const _message = `[send-to-tfoms-disp-observation] : 
${JSON.stringify(body)} DISP_ID: ${DISP_ID}` 

      await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
    } 
  } catch (e) { 
    const errorMessage = `  DISP_ID ${DISP_ID} 

${e.message}` 
    const _ok = await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, 

errorMessage) 
    await sharedFunctions.sendToMariadbProxy({ type: 'dispObservation', action: 'set_send_to_tfoms_status', 

data: { send_to_tfoms_status_id: 3, DISP_ID: DISP_ID } }) 
    publishToQ(connection, localDispObservationToTfomsQ, DISP_ID.toString(), async (err, ok) => { 
      if (!err) { 
        ch.ack(rawMsg) 
      } 
      else { 
        console.error(`${SERVICE_NAME}  DISP_ID ${DISP_ID} ...`) 
process.exit(1) 
      } 
    })  
  } 
})  
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 Docker- ,    
 
FROM alpine:3.8 
ARG d_uid=0 
ARG d_gid=0 
WORKDIR /app 
COPY ./ /app/ 
RUN apk update && \ 
    apk add git && \ 
    apk add nodejs && \ 
    apk add npm && \ 
    npm install 
 
RUN chown -R $d_uid:$d_gid * 
 
CMD ./wait && npm run start



 

 

     . 
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( ) 
 
____________________                                ___. . _______ 
        ( )                                       ( ) 
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