
 

ДОДАТОК А 

Звіт результатів перевірки на унікальність тексту в базі ХНУРЕ 
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ДОДАТОК Б 

Слайди презентації 
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ДОДАТОК В 

Апробація результатів роботи 
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ДОДАТОК Г 

Експертний висновок результатів перевірки кваліфікаційної роботи на 

відповідність оформлення вимогам ДСТУ 3008:2015 
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ДОДАТОК Д 

Частина коду реалізації з використанням WebSocket 

1. export class WebSocketClient extends BaseRealTimeClient { 

2. private ws: WebSocket | null = null; 

3. private reconnectAttempts: number = 0; 

4. private maxReconnectAttempts: number = 5; 

5. private reconnectDelayMs: number = 1000; 

6. private reconnectTimeoutId: number | null = null; 

7. private autoReconnect: boolean = true; 

8. constructor(url: string, options?: {  

9. autoReconnect?: boolean,  

10. maxReconnectAttempts?: number 

11. }) { 

12. super(url); 

13. if (options) { 

14. this.autoReconnect = options.autoReconnect !== undefined ? 

options.autoReconnect : true; 

15. this.maxReconnectAttempts = options.maxReconnectAttempts || 5; 

16. } 

17. } 

18. public async connect(): Promise<void> { 

19. if (this.ws && (this.ws.readyState === WebSocket.CONNECTING || 

this.ws.readyState === WebSocket.OPEN)) { 

20. return; 

21. } 

22. return new Promise((resolve, reject) => { 

23. try { 

24. this.ws = new WebSocket(this.url); 

25. this.ws.onopen = () => { 

26. this.reconnectAttempts = 0; 

27. this.handleConnect(); 

28. resolve(); 

29. }; 

30. this.ws.onmessage = (event) => { 

31. try { 

a. const message = JSON.parse(event.data) as Message; 

b. this.handleMessage(message); 

32. } catch (error) { 

a. console.error('Error parsing WebSocket message:', error); 

b. this.handleError(new Error(`Failed to parse message: 

${error.message}`)); 
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33. } 

34. }; 

35. this.ws.onclose = (event) => { 

36. const reason = event.reason || `Code: ${event.code}`; 

37. this.handleDisconnect(reason); 

38. if (this.autoReconnect && this.reconnectAttempts < 

this.maxReconnectAttempts) { 

a. this.scheduleReconnect(); 

39. } 

40. }; 

41. this.ws.onerror = (event) => { 

42. const error = new Error(`WebSocket error`); 

43. this.handleError(error); 

44. reject(error); 

45. }; 

46. } catch (error) { 

47. this.handleError(error); 

48. reject(error); 

49. } 

50. }); 

51. } 

52. public disconnect(): void { 

53. this.autoReconnect = false; 

54. if (this.reconnectTimeoutId !== null) { 

55. clearTimeout(this.reconnectTimeoutId); 

56. this.reconnectTimeoutId = null; 

57. } 

58. if (this.ws && (this.ws.readyState === WebSocket.CONNECTING || 

this.ws.readyState === WebSocket.OPEN)) { 

59. this.ws.close(1000, 'Normal closure'); 

60. } 

61. } 

62. public async send(message: any): Promise<boolean> { 

63. if (!this.ws || this.ws.readyState !== WebSocket.OPEN) { 

64. throw new Error('WebSocket is not connected'); 

65. } 

66. try { 

67. const messageToSend = typeof message === 'object' ? message : { data: 

message }; 

68. if (!messageToSend.timestamp) { 

69. messageToSend.timestamp = Date.now(); 

70. } 

71. if (!messageToSend.id) { 
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72. messageToSend.id = `msg-${Date.now()}-

${Math.random().toString(36).substring(2, 9)}`; 

73. } 

74. if (!messageToSend.type) { 

75. messageToSend.type = 'message'; 

76. } 

77. const messageString = JSON.stringify(messageToSend); 

78. this.ws.send(messageString); 

79. this.stats.messagesSent++; 

80. this.stats.bytesSent += messageString.length; 

81. return true; 

82. } catch (error) { 

83. this.handleError(error); 

84. return false; 

85. } 

86. } 

87. public isConnected(): boolean { 

88. return this.ws !== null && this.ws.readyState === WebSocket.OPEN; 

89. } 

90. private scheduleReconnect(): void { 

91. this.reconnectAttempts++; 

92. this.stats.reconnectAttempts++; 

93. this.stats.connectionTimeline.push({ 

94. event: 'reconnect', 

95. timestamp: Date.now(), 

96. reason: `Attempt ${this.reconnectAttempts} of 

${this.maxReconnectAttempts}` 

97. }); 

98. const delay = this.reconnectDelayMs * Math.pow(1.5, 

this.reconnectAttempts - 1); 

99. this.reconnectTimeoutId = window.setTimeout(() => { 

100. this.reconnectTimeoutId = null; 

101. this.connect().catch(error => { 

102. console.error('Reconnect failed:', error); 

103. }); 

104. }, delay); 

105. } 

106. } 
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ДОДАТОК Е 

Частина коду реалізації з використанням Long Polling 

1. export class LongPollingClient extends BaseRealTimeClient { 

2. private pollUrl: string; 

3. private sendUrl: string; 

4. private abortController: AbortController | null = null; 

5. private pollTimeout: number = 30000; 

6. private retryTimeout: number = 1000; 

7. private maxRetries: number = 5; 

8. private retryCount: number = 0; 

9. private retryTimeoutId: number | null = null; 

10. public polling: boolean = false; 

11. public sessionId: string | null = null; 

12. constructor(baseUrl: string, options?: { 

13. pollTimeout?: number, 

14. maxRetries?: number 

15. }) { 

16. super(baseUrl); 

17. this.pollUrl = `${baseUrl}/poll`; 

18. this.sendUrl = `${baseUrl}/send`; 

19. if (options) { 

20. this.pollTimeout = options.pollTimeout || 30000; 

21. this.maxRetries = options.maxRetries || 5; 

22. } 

23. } 

24. public async connect(): Promise<void> { 

25. if (this.polling) { 

26. return; 

27. } 

28. this.sessionId = `session-${Date.now()}-

${Math.random().toString(36).substring(2, 9)}`; 

29. this.resetStats(); 

30. this.polling = true; 

31. this.connected = true; 

32. this.handleConnect(); 

33. this.poll(); 

34. } 

35. public disconnect(): void { 

36. this.polling = false; 

37. if (this.abortController) { 

38. this.abortController.abort(); 
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39. this.abortController = null; 

40. } 

41. if (this.retryTimeoutId !== null) { 

42. clearTimeout(this.retryTimeoutId); 

43. this.retryTimeoutId = null; 

44. } 

45. this.connected = false; 

46. this.handleDisconnect('Client disconnected'); 

47. } 

48. public async send(message: any): Promise<boolean> { 

49. if (!this.connected) { 

50. throw new Error('Long Polling client is not connected'); 

51. } 

52. try { 

53. const messageToSend = typeof message === 'object' ? { ...message } : { 

data: message }; 

54. if (!messageToSend.timestamp) { 

55. messageToSend.timestamp = Date.now(); 

56. } 

57. if (!messageToSend.id) { 

58. messageToSend.id = `msg-${Date.now()}-

${Math.random().toString(36).substring(2, 9)}`; 

59. } 

60. if (!messageToSend.type) { 

61. messageToSend.type = 'message'; 

62. } 

63. messageToSend.sessionId = this.sessionId; 

64. const messageString = JSON.stringify(messageToSend); 

65. const response = await fetch(this.sendUrl, { 

66. method: 'POST', 

67. headers: { 

68. 'Content-Type': 'application/json' 

69. }, 

70. body: messageString 

71. }); 

72. if (!response.ok) { 

73. throw new Error(`HTTP error: ${response.status} ${response.statusText}`); 

74. } 

75. this.stats.messagesSent++; 

76. this.stats.bytesSent += messageString.length; 

77. return true; 

78. } catch (error) { 

79. this.handleError(error); 
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80. return false; 

81. } 

82. } 

83. public isConnected(): boolean { 

84. return this.connected && this.polling; 

85. } 

86. private async poll(): Promise<void> { 

87. if (!this.polling) { 

88. return; 

89. } 

90. this.abortController = new AbortController(); 

91. try { 

92. const url = new URL(this.pollUrl); 

93. url.searchParams.append('sessionId', this.sessionId ?? ''); 

94. url.searchParams.append('timestamp', Date.now().toString()); 

95. const response = await fetch(url.toString(), { 

96. method: 'GET', 

97. headers: { 

98. 'Accept': 'application/json' 

99. }, 

100. signal: this.abortController.signal, 

101. cache: 'no-store' 

102. }); 

103. this.retryCount = 0; 

104. if (response.status === 204) { 

105. this.poll(); 

106. return; 

107. } 

108. if (!response.ok) { 

109. throw new Error(`HTTP error: ${response.status} ${response.statusText}`); 

110. } 

111. const data = await response.json(); 

112. if (Array.isArray(data)) { 

113. data.forEach(message => { 

114. this.handleMessage(message as Message); 

115. }); 

116. } else { 

117. this.handleMessage(data as Message); 

118. } 

119. this.poll(); 

120. } catch (error) { 

121. if (error.name === 'AbortError') { 

122. return; 
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123. } 

 

124. this.handleError(error); 

125. if (this.polling && this.retryCount < this.maxRetries) { 

126. this.retryCount++; 

127. this.stats.reconnectAttempts++; 

128. this.stats.connectionTimeline.push({ 

129. event: 'reconnect', 

130. timestamp: Date.now(), 

131. reason: `Attempt ${this.retryCount} of ${this.maxRetries}` 

132. }); 

133. const delay = this.retryTimeout * Math.pow(1.5, this.retryCount - 1); 

134. this.retryTimeoutId = window.setTimeout(() => { 

135. this.retryTimeoutId = null; 

136. this.poll(); 

137. }, delay); 

138. } else if (this.polling) { 

139. this.connected = false; 

140. this.polling = false; 

141. this.handleDisconnect('Max retry attempts reached'); 

142. } 

143. } 

144. } 

145. } 


