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ДОДАТОК А  

 

Графічна частина атестаційної роботи 
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ДОДАТОК Б 

 

 

Програмна реалізація керуючого сервісу 

 

Головний файл (власний код, файл main.go) 

 

package main 

 

import ( 

 "log" 

 "management/pkg/maindb" 

 "management/pkg/statsdb" 

 "management/service" 

 "management/transport" 

 "sync" 

) 

 

func main() { 

 statsStorage := statsdb.Init() 

 defer statsStorage.Close() 

 

 mainStorage, err := maindb.Init() 

 if err != nil { 

  log.Fatal(err.Error()) 

 } 

 

 wg := sync.WaitGroup{} 

 wg.Add(1) 

 go service.Run(mainStorage, statsStorage, &wg) 

 wg.Add(1) 

 go transport.Start(mainStorage, statsStorage, &wg) 

 

 wg.Wait() 

} 

 

 

Ініціалізація статистичної БД (власний код, файл statsdb/conn.go) 

 
package statsdb 
 

import ( 
 "fmt" 
 influx "github.com/influxdata/influxdb/client/v2" 
 "log" 
 "management/model" 
) 
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func Init() model.StatsDataStore { 
 DBHost := "localhost" 
 DBPort := "8086" 
 

 db, err := influx.NewHTTPClient(influx.HTTPConfig{Addr: fmt.Sprintf("http://%s:%s", 

DBHost, DBPort)}) 
 if err != nil { 
  log.Fatalf("[ERROR] stats db init failed - (%s)", err.Error()) 
  return nil 
 } 
 

 //_, _, err = db.Ping(3 * time.Second) 
 //if err != nil { 
 // log.Fatalf("[ERROR] stats db ping failed - (%s)", err.Error()) 
 //} 
 

 return &model.StatsDB{RW: db} 
} 
 

Ініціалізація основної БД (власний код, файл maindb/conn.go) 

 
package maindb 
 

import ( 
 "database/sql" 
 "fmt" 
 _ "github.com/go-sql-driver/mysql" 
 "github.com/kelseyhightower/envconfig" 
 "log" 
 "management/model" 
) 
 

type config struct { 
 User     string `split_words:"true" required:"true"` 
 Password string `split_words:"true" required:"true"` 
 Host     string `split_words:"true" required:"true"` 
 Port     string `split_words:"true" required:"true"` 
 Name     string `split_words:"true" required:"true"` 
} 
 

func Init() (model.MainDataStore, error) { 
 var c config 
 if err := envconfig.Process("MYSQL", &c); err != nil { 
  return nil, err 
 } 
 

 var connString = fmt.Sprintf("%s:%s@tcp(%s:%s)/%s?parseTime=true", c.User, 

c.Password, c.Host, c.Port, c.Name) 
 

 db, err := sql.Open("mysql", connString) 
 if err != nil { 
  log.Fatalln("[error] db.Open: ", err, " exiting now ...") 
  db.Close() 
  return nil, err 
 } 
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 err = db.Ping() 
 if err != nil { 
  log.Fatalln("[error] db.Ping: ", err, " exiting now ...") 
  db.Close() 
  return nil, err 
 } 
 

 return &model.DB{RW: db}, nil 
} 
 

 

Транспортний компонент (власний код, файл transport.go) 

 
package transport 

 

import ( 

 "encoding/gob" 

 "fmt" 

 "github.com/kelseyhightower/envconfig" 

 "log" 

 "management/model" 

 "net" 

 "sync" 

) 

 

type config struct { 

 ReceiveHost string `split_words:"true" required:"true"` 

 ReceivePort string `split_words:"true" required:"true"` 

 SendHost    string `split_words:"true" required:"true"` 

 SendPort    string `split_words:"true" required:"true"` 

} 

 

type service struct { 

 mainStore  model.MainDataStore 

 statsStore model.StatsDataStore 

} 

 

func Start(mainStorage model.MainDataStore, statsStorage model.StatsDataStore, wg 

*sync.WaitGroup) { 

 defer wg.Done() 

 

 var c config 

 if err := envconfig.Process("TRANSPORT", &c); err != nil { 

  log.Printf("[ERROR] transport config parse failed - (%s)", err.Error()) 

  return 

 } 

 

 wg.Add(1) 

 c.Listen(mainStorage, statsStorage, wg) 

} 

 

func (c *config) Listen(mainStorage model.MainDataStore, statsStorage model.StatsDataStore, 

wg *sync.WaitGroup) { 

 defer wg.Done() 
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 service := service{mainStore: mainStorage, statsStore: statsStorage} 

 addr := fmt.Sprintf("%s:%s", c.ReceiveHost, c.ReceivePort) 

 l, err := net.Listen("tcp", addr) 

 if err != nil { 

  log.Printf("[ERROR] tcp listen - (%s)", err.Error()) 

  return 

 } 

 

 defer l.Close() 

 log.Printf("[INFO] listening on: %s", addr) 

 for { 

  conn, err := l.Accept() 

  if err != nil { 

   log.Printf("[ERROR] tcp accept - (%s)", err.Error()) 

   return 

  } 

 

  go service.handleRequest(conn) 

 } 

} 

 

func (s *service) handleRequest(conn net.Conn) { 

 defer conn.Close() 

 for { 

  decoder := gob.NewDecoder(conn) 

 

  var req model.Request 

  err := decoder.Decode(&req) 

  if err != nil { 

   log.Printf("[ERROR] request decode failed - (%s)", err.Error()) 

   // TODO handle error 

   return 

  } 

 

  object, err := s.mainStore.GetObjectByID(req.Data.ObjectID) 

  if err != nil { 

   log.Printf("[ERROR] getting object by id failed - (%s):", err.Error()) 

  } 

 

  if object.MainActive { 

   log.Printf("[INFO] received data from object - (%s), bundle - (%s)", 

req.Data.ObjectID, req.Data.NetworkName) 

   err = s.mainStore.AddObjectData(&req.Data) 

   if err != nil { 

    log.Printf("[ERROR] saving object data failed - (%s)", 

err.Error()) 

   } 

  } else if !object.MainActive && req.Data.NetworkName != 

object.NetworkName { 

   log.Println("[WARN] DATA FROM UNAVAILABLE DEVICE") 

   log.Printf("[INFO] received data from object - (%s), bundle - (%s)", 

req.Data.ObjectID, req.Data.NetworkName) 

   err = s.mainStore.AddObjectData(&req.Data) 

   if err != nil { 

    log.Printf("[ERROR] saving object data failed - (%s)", 

err.Error()) 
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   } 

  } 

  resp := model.Response{ 

   ObjectID:   object.ID, 

   MainActive: object.MainActive, 

  } 

  encoder := gob.NewEncoder(conn) 

  err = encoder.Encode(resp) 

  if err != nil { 

   log.Printf("[ERROR] response encode failed - (%s)", err.Error()) 

  } 

 } 

} 

 

Програмна реалізація моделі віддаленого об’єкту 

 

Головний файл (власний код, main.go) 

 

package main 
 

import ( 
 "object/service" 
 "object/transport/receiver" 
 "sync" 
) 
 

func main() { 
 wg := sync.WaitGroup{} 
 

 wg.Add(1) 
 go service.Run(&wg) 
 

 wg.Add(1) 
 go receiver.Start(&wg) 
 

 wg.Wait() 
} 
 

 

Об’єднуючий сервіс збирання, обчислення та відправки даних (власний 

код, файл service.go) 

 
func Run(wg *sync.WaitGroup) { 
 defer wg.Done() 
 var c transport.Config 
 var uidConfig receiver.UIDConfig 
 

 if err := envconfig.Process("MAIN", &c); err != nil { 
  log.Printf("[ERROR] parsing main bundle config failed - (%s)", err.Error()) 
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  return 
 } 
 

 if err := envconfig.Process("UID", &uidConfig); err != nil { 
  log.Printf("[ERROR] parsing object bundle config failed - (%s)", err.Error()) 
  return 
 } 
 done := make(chan struct{}) 
 errors := make(chan error) 
 generatedData := make(chan *model.ObjectData) 
 

 conn, err := sender.NewConn(&c) 
 if err != nil { 
  log.Println("[ERROR]:", err.Error()) 
  return 
 } 
 go trackClose(done) 
 

 wg.Add(1) 
 go data.Generate(uidConfig, generatedData, errors, done, wg) 
 

 wg.Add(1) 
 go data.Send(conn, generatedData, errors, done, wg) 
} 
 

func trackClose(done chan<- struct{}) { 
 sigs := make(chan os.Signal, 1) 
 signal.Notify(sigs, os.Interrupt, syscall.SIGTERM) 
 for { 
  s := <-sigs 
  switch s { 
  case os.Interrupt, syscall.SIGTERM: 
   log.Println("[WARN] caught closing signal") 
   close(done) 
   return 
  } 
 } 
} 
 

Функція відправки даних (власний код, файл data.go) 

 

func Send(conn net.Conn, data chan *model.ObjectData, errors chan<- error, done chan struct{}, 

wg *sync.WaitGroup) { 
 defer wg.Done() 
 for { 
  select { 
  case <-done: 
   close(data) 
   log.Println("[WARN] shutting down sender") 
   return 
  case d := <-data: 
   req := model.Request{ 
    Type: "device data", 
    Data: *d, 
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   } 
   encoder := gob.NewEncoder(conn) 
   err := encoder.Encode(req) 
   if err != nil { 
    // TODO handle error 
    log.Printf("[ERROR] request send failed - (%s)", err.Error()) 
    errors <- err 
   } 
 

   var resp model.Response 
   decoder := gob.NewDecoder(conn) 
   err = decoder.Decode(&resp) 
   if err != nil { 
    log.Printf("[ERROR] response decode failed - (%s)", err.Error()) 
    errors <- err 
   } 
 

   if !resp.MainActive { 
    type neighbour struct { 
     SendHost    string `split_words:"true" required:"true"` 
     SendPort    string `split_words:"true" required:"true"` 
     NetworkName string `split_words:"true" required:"true"` 
    } 
    var c neighbour 
    if err := envconfig.Process("NEIGHBOUR", &c); err != nil { 
     log.Printf("[ERROR] parsing neighbour bundle config 

failed - (%s)", err.Error()) 
     return 
    } 
 

    config := &transport.Config{ 
     SendHost: c.SendHost, 
     SendPort: c.SendPort, 
    } 
 

    log.Println("[WARN] main bundle not available, sending to 

neighbour ...") 
    neighbourConn, err := sender.NewConn(config) 
    if err != nil { 
     log.Printf("[ERROR] new connection to neighbour 

bundle failed - (%s)", err.Error()) 
     return 
    } 
 

    req.Data.NetworkName = c.NetworkName 
    encoder := gob.NewEncoder(neighbourConn) 
    err = encoder.Encode(req) 
    if err != nil { 
     // TODO handle error 
     log.Printf("[ERROR] request send failed - (%s)", 

err.Error()) 
     errors <- err 
    } 
   } 
 

   log.Println("[INFO] data successfully sent", d) 
  } 
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 } 
} 

 

Функція отримання даних від об’єкт-сусіда (власний код, receiver.go) 

 

package receiver 
 

import ( 
 "encoding/gob" 
 "fmt" 
 "log" 
 "net" 
 "object/model" 
 "object/transport" 
 "object/transport/sender" 
 "sync" 
 

 "github.com/kelseyhightower/envconfig" 
) 
 

type UIDConfig struct { 
 ListenHost  string `split_words:"true" required:"true"` 
 ListenPort  string `split_words:"true" required:"true"` 
 Name        string `split_words:"true" required:"true"` 
 NetworkName string `split_words:"true" required:"true"` 
} 
 

func Start(wg *sync.WaitGroup) { 
 defer wg.Done() 
 var c UIDConfig 
 if err := envconfig.Process("UID", &c); err != nil { 
  log.Printf("[ERROR] parsing object bundle config failed - (%s)", err.Error()) 
  return 
 } 
 

 var mainConfig transport.Config 
 if err := envconfig.Process("MAIN", &mainConfig); err != nil { 
  log.Printf("[ERROR] parsing main bundle config failed - (%s)", err.Error()) 
  return 
 } 
 log.Printf("[INFO] object name: %s, network name: %s", c.Name, c.NetworkName) 
 

 wg.Add(1) 
 c.Listen(wg, &mainConfig) 
} 
 

func (c *UIDConfig) Listen(wg *sync.WaitGroup, mainConfig *transport.Config) { 
 defer wg.Done() 
 

 addr := fmt.Sprintf("%s:%s", c.ListenHost, c.ListenPort) 
 l, err := net.Listen("tcp", addr) 
 if err != nil { 
  log.Printf("[ERROR] tcp listen - (%s)", err.Error()) 
  return 
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 } 
 

 defer l.Close() 
 log.Printf("[INFO] listening on: %s", addr) 
 for { 
  conn, err := l.Accept() 
  if err != nil { 
   log.Printf("[ERROR] tcp accept - (%s)", err.Error()) 
   return 
  } 
 

  go handleRequest(conn, mainConfig) 
 } 
} 
 

func handleRequest(conn net.Conn, mainConfig *transport.Config) { 
 defer conn.Close() 
 decoder := gob.NewDecoder(conn) 
 var req model.Request 
 err := decoder.Decode(&req) 
 if err != nil { 
  log.Printf("[ERROR] request decode failed - (%s)", err.Error()) 
  // TODO handle error 
 } 
 

 log.Printf("[INFO] received data from bundle - (%s); sending to main bundle", 

req.Data.ObjectID) 
 mainConn, err := sender.NewConn(mainConfig) 
 if err != nil { 
  log.Printf("[ERROR] connection to main bundle failed - (%s)", err.Error()) 
  return 
 } 
 

 encoder := gob.NewEncoder(mainConn) 
 err = encoder.Encode(req) 
 if err != nil { 
  // TODO handle error 
  log.Printf("[ERROR] request send failed - (%s)", err.Error()) 
 } 
 log.Printf("[INFO] successfully transfered data to main bundle") 
} 

 

 

Моделі віддаленого об’єкту 

 

package model 
 

import "time" 
 

type Object struct { 
 ID          string 
 Name        string 
 NetworkName string 
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 Status      bool 
 CreatedAt   time.Time 
} 
 

type ObjectData struct { 
 ObjectID    string 
 NetworkName string 
 Temperature float64 
 CreatedAt   time.Time 
} 
 

type Request struct { 
 Type string 
 Data ObjectData 
} 
 

type Response struct { 
 ObjectID   string 
 Action     string 
 Active     bool 
 MainActive bool 
} 
 

type NetworkConfig struct { 
 Name      string 
 Neighbour string 
 Main      string 
} 
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