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Автоматична система генерацɿʀ запитɿв до 
бази даних на основɿ асинхронних операцɿй
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Анотацɿɹ. Робоɬа присвɹɱена розробɰɿ 
авɬомаɬиɱноʀ сисɬеми генераɰɿʀ запиɬɿв до бази даниɯ 
на основɿ асинɯронниɯ операɰɿй. Розроблена бɿблɿоɬека 
вɿдкриɬиɯ джерел в нерелɹɰɿйнɿй базɿ даниɯ ɬа 
ɿнɬегрований засɬосɭнок длɹ ʀʀ ɬесɬɭваннɹ. 

Клɸчовɿ слова: автоматична система, база даних, 
асинхроннɿ операцɿʀ. 

ВСТУП 

Хɦаɪɧе ɨбɱиɫɥеɧɧɹ даɽ ɦɨжɥивɿɫɬɶ 
ɲиɪɨкɨɦаɫɲɬабɧɨгɨ ɫɩɿɥɶɧɨгɨ дɨɫɬɭɩɭ дɨ ɩɨɫɥɭг, 
ɳɨ дɨзвɨɥɹɽ кɨɪиɫɬɭваɱаɦ ɨɬɪиɦɭваɬи дɨɫɬɭɩ дɨ 
ɬеɯɧɨɥɨгɿɱɧиɯ ɫеɪвɿɫɿв без зɧаɧɧɹ, дɨɫвɿдɭ ɬа 
кɨɧɬɪɨɥɸ ɧад ɬеɯɧɨɥɨгɿɱɧɨɸ ɿɧɮɪаɫɬɪɭкɬɭɪɨɸ, ɹка 
ʀɯ ɩɿдɬɪиɦɭɽ. Чеɪез зɪɨɫɬаɧɧɹ загаɥɶɧɨʀ кɿɥɶкɨɫɬɿ 
ɿɧɮɨɪɦаɰɿʀ, виɧикаɽ ɧеɨбɯɿдɧɿɫɬɶ ɭ бɿɥɶɲ 
ɨɩɬиɦаɥɶɧиɯ ɫиɫɬеɦаɯ, ɳɨ ɦɨжɭɬɶ ɨбɪɨбɥɹɬи ɬакɭ 
кɿɥɶкɿɫɬɶ ɿɧɮɨɪɦаɰɿʀ. Сиɫɬеɦи, ɳɨ заɫɧɨваɧɿ ɧа 
ɧебɥɨкɭɸɱиɯ ɨɩеɪаɰɿɹɯ – ɽ ɨɫɧɨвɧиɦи в ɰɿй гаɭɥзɿ. 

Пɪи ɪɨзɪɨбɰɿ аɪɯɿɬекɬɭɪɧɨʀ ɫɯеɦи бɿбɥɿɨɬеки 
бɭɥа ɨбɪаɧа вɿɪɧа аɪɯɿɬекɭɬɪа, ɹка базɭваɥаɫɹ ɧа 
ɲабɥɨɧаɯ ɩɪɨɽкɬɭваɧɧɹ дɥɹ аɫиɧɯɪɨɧииɯ ɫиɫɬеɦ. 
Бɭɥи ɨбɪаɧɿ ɪаɰɿɨɧаɥɶɧɿ ɬеɯɧɨɥɨгɿʀ, ɹкɿ вɿдɩɨвɿдаɸɬɶ 
ɨɫɧɨвɧиɦ кɪɿɬеɪɿɹɦ – ɰе безкɨɲɬɨвɧɿɫɬɶ, 
ɩɿдɬɪиɦɭваɧɿɫɬɶ, ɫɭɱаɫɧɿɫɬɶ, ɲвидкɨдɿɹ, ɧадɿйɧɿɫɬɶ. 
Завдɹки ɫɥɿдɭваɧɧɸ ɫɭɱаɫɧиɦ ɫɬаɧдаɪɬаɦ, ɧабɿɪ 
ɬеɯɧɨɥɨгɿй ɽ звиɱɧиɦ ɬа зɪɨзɭɦɿɥиɦ ɮаɯɿвɰɹɦ, ɹкɿ 
ɩɪаɰɸɸɬɶ з ɯɦаɪɧиɦи ɬа Java ɨɪɿɽɧɬɨваɧиɦи 
заɫɬɨɫɭɧкаɦи [1-3]. Уɫɿ еɥеɦеɧɬи, за викɥɸɱеɧɧɹɦ 
DynamoDB [4], ɽ безкɨɲɬɨвɧиɦи, ɬɨж заɦɿɧɹɸɱи 
ɯɦаɪɧɭ DynamoDB ɥɨкаɥɶɧɨɸ веɪɫɿɽɸ дɥɹ 
ɪɨзɪɨбɧикɿв, бɭɥɨ ɦɨжɥивɨ ɫɬвɨɪиɬи ɩɪɨɽкɬ без 
дɨдаɬкɨвиɯ виɬɪаɬ ɧа ɨɩɥаɬɭ ɿɧɲиɯ кɨɦɩɨɧеɧɬɿв ɬа 
ɪɨзɦɿɫɬиɬи йɨгɨ ɹк Open Source. 

Завдɹки викɨɪиɫɬаɧɧɸ Spring Boot Framework, 
бɿбɥɿɨɬека ɽ ɩɥаɬɮɨɪɦɨ-ɧезаɥежɧɨɸ ɬа ɥегкɨɸ дɥɹ 
ɪɨзгɨɪɬаɧɧɹ завдɹки вбɭдɨваɧɨɦɭ кɨɧɬейɧеɪɭ [5-7]. 
Пɪавиɥɶɧий вибɿɪ ɬеɯɧɨɥɨгɿй дɨзвɨɥив ɫɬвɨɪиɬи 
ɩɨɬɭжɧɭ ɫиɫɬеɦɭ ɦɨдɭɥɶɧɨгɨ, ɿɧɬегɪаɰɿйɧɨгɨ ɬа 
ɧаваɧɬажɭваɥɶɧɨгɨ ɬеɫɬɭваɧɧɹ, ɳɨ дɨзвɨɥɹɽ 
ɩɿдɬɪиɦɭваɬи ɧаɥежɧɭ ɹкɿɫɬɶ заɫɬɨɫɭɧкɭ. 

ОПИС ПРОЦЕСУ ГЕНЕРАЦІЇ ЗАПИТІВ ЗАСТОСУНКУ 

Пɪɨɰеɫ геɧеɪаɰɿʀ заɩиɬɿв ɫкɥадаɽɬɶɫɹ з ɧаɫɬɭɩɧиɯ 
еɬаɩɿв: 

1) вɩɪɨваджеɧɧɹ кɥɿɽɧɬɫɶкиɦ заɫɬɨɫɭɧкɨɦ 
ɨб’ɽкɬа, ɳɨ вɿдɩɨвɿдаɥɶɧий за зв'ɹзɨк з БД 
(ɫɬвɨɪɸваɬи ɰей бɿɧ ɪɨбɨɬа ɫаɦе кɥɿɽɧɬа, бɨ ɰе ɩɪɹɦɨ 
вɩɥиваɽ ɧа безɩекɭ PII даɧиɯ); 2) ɩɨɲɭк каɧдидаɬɿв 
(ɧа ɨɫɧɨвɿ вɥаɫɧɨʀ аɧɨɬаɰɿʀ ɧад кɥаɫаɦи бɿбɥɿɨɬека 
ɪɨзɭɦɿɽ, дɥɹ ɹкиɯ кɥаɫɿв ɩɨɬɪɿбɧɨ бɭде геɧеɪɭваɬи 

заɩиɬи); 3) ɫɬвɨɪеɧɧɹ ɦеɬадаɬи дɥɹ вɫɿɯ зɧайдеɧиɯ 
каɧдидаɬɿв; 4) ɩɨбɭдɨва заɩиɬɿв ɧа ɨɫɧɨвɿ ɫɬвɨɪеɧɨʀ 
ɦеɬадаɬи. 

Вибɿɪ ɪɿзɧиɯ ɬа ɨɩɬиɦаɥɶɧиɯ ɦɨв ɩɪɨгɪаɦɭваɧɧɹ 
дɥɹ ɪɿзɧиɯ задаɱ ɩɿдвиɳɭɽ ɹкɿɫɬɶ ɩɪɨɽкɬɭ, а ʀɯ 
гаɪɦɨɧɿɱɧе ɩɨɽдɧаɧɧɹ (Scala ɽ дɭже ɫɯɨжеɸ ɧа Java) 
ɧе ɫɬвɨɪɸɽ дɨдаɬкɨвиɯ ɫкɥадɧɨɳɿв дɥɹ ɩɪɨɽкɬɭ [8]. 
Оɪɿɽɧɬɨваɧɿɫɬɶ ɧа AWS заɫɬɨɫɭɧки, ɹк ɧа ɰɿɥɶɨвɭ 
аɭдиɬɨɪɿɸ кɨɪиɫɬɭваɱɿв, ɽ вɥɭɱɧиɦ вибɨɪɨɦ, бɨ 
AWS ɽ ɧайɩɨɩɭɥɹɪɧɿɲиɦ ɯɦаɪɧиɦ ɩɪɨвайдеɪɨɦ 
ɫɶɨгɨдеɧɧɹ, ɳɨ забезɩеɱɭɽ ɲиɪɨке кɨɥɨ ɩɨɬеɧɰɿйɧиɯ 
кɨɪиɫɬɭваɱɿв. 

Наɫɬɭɩɧиɦ кɪɨкɨɦ кɥɿɽɧɬɫɶкий заɫɬɨɫɭɧɨк ɦаɽ 
дɨдаɬи ɭ кɨɧɬекɫɬ DynamoDbAsyncClient бɿɧ, ɹкий 
ɦаɽ вɫеɪедеɧɿ ɧаɥаɲɬɭваɧɧɹ ɩаɪаɦеɬɪɿв 
ɩɿдкɥɸɱеɧɧɹ дɨ бази даɧиɯ, ɬакɿ ɹк accessKey, 
secretKey ɬа region. Сɬвɨɪиɬи ɰей бɿɧ - задаɱа ɫаɦе 
кɥɿɽɧɬɫɶкɨгɨ заɫɬɨɫɭɧкɭ дɥɹ ɬɨгɨ, ɳɨб бɿбɥɿɨɬека ɧе 
заɥежаɥа вɿд ɩаɪаɦеɬɪɿв ɩɿдкɥɸɱеɧɧɹ ɿ ɧе 
ɩɨɬɪебɭваɥа зɧаɧɶ ɩɪиваɬɧиɯ даɧиɯ – ɰе забезɩеɱɭɽ 
гɧɭɱкɿɫɬɶ ɫиɫɬеɦи. 

Наɫɬɭɩɧиɦ кɪɨкɨɦ ɧеɨбɯɿдɧɨ вказаɬи зɧаɱеɧɧɹ 
ɩакеɬɭ абɨ ɩакеɬɿв, ɹкɿ ɩɪɨгɪаɦа ɦаɽ ɩɪɨɫкаɧɭваɬи 
дɥɹ ɩɨɲɭкɭ каɧдидаɬɿв. Spring дɨзвɨɥɹɽ диɧаɦɿɱɧɨ 
зɦɿɧɸваɬи зɧаɱеɧɧɹ ɩɨɥɿв бɿɧа за дɨɩɨɦɨгɨɸ 
дɨдаɬкɨвиɯ кɨɧɮɿгɭɪаɰɿйɧиɯ ɪеɫɭɪɫɿв. 

Дɥɹ кɨɪиɫɬɭваɱа ɪɨбɨɬа з БД ɩеɪеɬвɨɪɸɽɬɶɫɹ ɧа 
ɦɨдеɥɶ викɥика ɦеɬɨдɭ й ɨɬɪиɦаɧɧɹ ɪезɭɥɶɬаɬɭ, ɭɫɿ 
ɦаɧɿɩɭɥɹɰɿʀ ɧад ɫɬвɨɪеɧɧɹɦ заɩиɬɭ беɪе ɧа ɫебе 
ɫɬвɨɪеɧа бɿбɥɿɨɬека. 

Сеɪед ɩɪикɥадɿв ɿɧɬеɪɮейɫɿв ɧайбɿɥɶɲ ɰɿкавий 
бɭдɿвеɥɶɧик – ɰе ɫɬɪɭкɬɭɪɧий ɲабɥɨɧ, ɦеɬа ɹкɨгɨ 
вɿдɨкɪеɦиɬи ɥɨгɿкɭ ɫɬвɨɪеɧɧɹ ɨб’ɽкɬɭ вɿд ɥɨгɿки 
ɩɪедɫɬавɥеɧɧɹ ɨб’ɽкɬа. 

РЕАЛІЗАЦІЯ БІБЛІОТЕКИ 

Рɨзɪɨбɥɸваɥаɫɹ бɿбɥɿɨɬека дɥɹ авɬɨɦаɬиɱɧɨʀ 
геɧеɪаɰɿʀ ɧайɱаɫɬɿɲе вживаɧиɯ заɩиɬɿв. Пеɪɲиɦ 
кɪɨкɨɦ бɭɥа ɫɬвɨɪеɧа ɬеɯɧɿɱɧа дɿагɪаɦа, ɹка 
вɪаɯɨвɭваɥа ɬакɿ ɩɪɨɰеɫи: ɿɧɿɰɿаɥɿзаɰɿɹ бɿбɥɿɨɬеки, ʀʀ 
ɿɧɬегɪаɰɿɹ з кɨɪиɫɬɭваɥɶɧиɰɶкиɦ ПЗ, ɪɨбɨɱий 
ɪежиɦ, ɨбɪɨбка ɩɨɦиɥɨк, ɦɨжɥивɿɫɬɶ 
авɬɨɦаɬизɨваɧɨгɨ ɬеɫɬɭваɧɧɹ. 

Наɫɬɭɩɧиɦ кɪɨкɨɦ бɭɥа ɪɨзɪɨбɥеɧа 
ɧизɶкɨɪɿвɧева аɪɯɿɬекɬɭɪа заɫɬɨɫɭɧкɭ, ɹка 
базɭваɥаɫɹ ɧа ɲабɥɨɧаɯ ɩɪɨɽкɬɭваɧɧɹ, 
ɪекɨɦеɧдɨваɧиɯ дɥɹ Spring заɫɬɨɫɭɧкɿв. 

Бɭɥи вɥɭɱɧɨ ɩеɪевикɨɪиɫɬаɧɿ ɦɨжɥивɨɫɬɿ Spring 
Framework дɥɹ дɨɫɹгаɧɧɹ ɰɿɥей ɩɪɨɽкɬɭ, а ɫаɦе дɥɹ 
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ɪɨбɨɬи з заваɧɬажɭваɧиɦи кɥаɫаɦи, ɿɧвеɪɫɿɽɸ 
кɨɧɬɪɨɥɹ ɬɨɳɨ. 

Бɭв ɪɨзɪɨбɥеɧий ɩɪɨɫɬий ɿɧɬеɪɮейɫ взаɽɦɨдɿʀ з 
бɿбɥɿɨɬекɨɸ дɥɹ кɨɪиɫɬɭваɱɿв, ɹкий даɽ ɦɨжɥивɿɫɬɶ 
ɪɨзɪɨбɧикаɦ ɨдɪазɭ викɨɪиɫɬɨвɭваɬи бɿбɥɿɨɬекɭ, а 
ɧе вивɱаɬи ʀʀ вɧɭɬɪɿɲɧɸ бɭдɨвɭ, а ɬакɨж закɥадеɧа 
ɦɨжɥивɿɫɬɶ дɨдаваɧɧɹ ɧɨвиɯ ɿɧɬеɪɮейɫɿв взаɽɦɨдɿʀ 
дɥɹ ɩɨдаɥɶɲɨгɨ ɪɨзɲиɪеɧɧɹ ɮɭɧкɰɿɨɧаɥɭ. 

Бɭɥи ɫɬвɨɪеɧɿ ɮɭɧкɰɿɨɧаɥɶɧɿ ɬеɫɬи бɿбɥɿɨɬеки, ɿ 
авɬɨɦаɬизɨваɧа ɫиɫɬеɦа збɨɪки ɬа ɪɨзгɨɪɬаɧɧɹ 
ɩɪɨɽкɬɭ. 

ТЕСТОВИЙ ДОДАТОК БІБЛІОТЕКИ 

Дɥɹ ɬɨгɨ, ɳɨб ɩɪɨвеɫɬи end-to-end 
ɧаваɧɬажɭваɥɶɧе ɬеɫɬɭваɧɧɹ, бɭв ɪɨзɪɨбɥеɧий 
ɬеɫɬɨвий ɩɪɨɽкɬ, в ɹкɨɦɭ ɹк заɥежɧɿɫɬɶ 
викɨɪиɫɬɨвɭɽɬɶɫɹ ɪɨзɪɨбɥеɧа бɿбɥɿɨɬека. За 
дɨɩɨɦɨгɨɸ ɮɪейɦвɨɪкɭ Gatling й дɨдаɬкɨвɨʀ 
ɩɪɨгɪаɦи ɧа Scala, ɫɬвɨɪɸɸɬɶɫɹ вɿɪɬɭаɥɶɧɿ 
кɨɪиɫɬɭваɱɿ, ɹкɿ ɿɦɿɬɭɸɬɶ веɥике ɨдɧɨɱаɫɧе 
ɧаваɧɬажеɧɧɹ ɧа ɫиɫɬеɦɭ. Пɿɫɥɹ ɰɶɨгɨ ɮɪейɦвɨɪк 
бɭдɭɽ гɪаɮɿки ɩɨ ɨɫɧɨвɧиɦ ɨɬɪиɦаɧиɦ ɪезɭɥɶɬаɬаɦ 
– ɰе кɿɥɶкɿɫɬɶ ɨбɪɨбɥеɧиɯ заɩиɬɿв, ɫеɪедɧɿй ɱаɫ 
ɨбɪɨбки ɨдɧɨгɨ заɩиɬɭ, ɪɨзɩɨдɿɥ ɧаваɧɬажеɧɧɹ ɩɨ 
кваɧɬиɥɹɦ. 

З ɿɧɲɨгɨ бɨкɭ, ɬеɫɬɨвий дɨдаɬɨк ɫɥɭгɭɽ 
ɿɧɫɬɪɭкɰɿɽɸ ɩɨ ɿɧɬегɪаɰɿʀ ɬа викɨɪиɫɬаɧɧɸ 
бɿбɥɿɨɬеки, ɬɨбɬɨ кɨɪиɫɬɭваɱɿ бɿбɥɿɨɬеки ɦаɸɬɶ 
вɩɪɨвадиɬи бɿбɥɿɨɬекɭ ɬак ɫаɦɨ, ɹк в ɬеɫɬɨвɨɦɭ 
заɫɬɨɫɭɧкɭ, й ɰе гаɪаɧɬɨваɧɨ бɭде ɩɪаɰɸваɬи. 

Рɨзгɥɹɧеɦɨ ɪɨзɩɨдɿɥи ɧаваɧɬажеɧɧɹ в 
ɫиɧɯɪɨɧɧɨɦɭ (ɪиɫ. 3.1) ɬа аɫиɧɯɪɨɧɧɨɦɭ (ɪиɫ. 3.2) 
кɥɿɽɧɬаɯ. 

Важɥивиɦ ɩɨказɧикɨɦ ɽ ɬе, ɳɨ ɫиɧɯɪɨɧɧий 
кɥɿɽɧɬ ɧе викɨɧав 1397 заɩиɬɿв з 36 000. Це ɨзɧаɱаɽ, 
ɳɨ за ɧаɥаɲɬɨваɧий ɦакɫиɦаɥɶɧий ɱаɫ (1200 ɦɫ) 

вɿɪɬɭаɥɶɧий кɨɪиɫɬɭваɱ ɧе зɦɿг ɨɬɪиɦаɬи ɧɿɹкɨʀ 
вɿдɩɨвɿдɿ вɿд ɫиɫɬеɦи взагаɥɿ. Це дɭже ɩɨказɨвɨ, ɳɨ 
зɿ збɿɥɶɲеɧɧɹɦ ɫкɥадɧɨɫɬɿ ɫиɫɬеɦи, ɭ кɨɪиɫɬɭваɱɿв 
ɫиɧɯɪɨɧɧɨгɨ кɥɿɽɧɬа ɧе заɥиɲаɽɬɶɫɹ ɦеɯаɧɿзɦɿв 
ɩɨкɪаɳеɧɧɹ ɲвидкɨдɿʀ – ɥиɲе гɨɪизɨɧɬаɥɶɧе 
ɦаɫɲɬабɭваɧɧɹ й вɿдɩɨвɿдɧɨ бɿɥɶɲɿ екɨɧɨɦɿɱɧɿ 
виɬɪаɬи, абɨ збɿɥɶɲеɧɧɹ ɱаɫɭ ɨɱɿкɭваɧɧɹ дɥɹ 
кɨɪиɫɬɭваɱɿв, ɬɨбɬɨ ɩɨгɿɪɲеɧɧɹ ɹкɨɫɬɿ ɫиɫɬеɦи. 

Дɥɹ аɫиɧɯɪɨɧɧɨгɨ кɥɿɽɧɬɭ кɿɥɶкɿɫɬɶ ɧевикɨɧаɧиɯ 
заɩиɬɿв ɽ ɧа ɬɪеɬиɧɭ ɦеɧɲɨɸ й, ɳɨ ɫаɦе гɨɥɨвɧе, 
ɩɪиɪɨда ɰиɯ ɩɨɦиɥɨк ɿɧɲа, й вɨɧи ɬакɿ, ɳɨ ʀɯ ɦɨжɧа 
виɪɿɲиɬи ɲɥɹɯɨɦ ɨɩɬиɦɿзаɰɿʀ, а ɧе ɦаɫɲɬабɭваɧɧɹɦ 
ɱи збɿɥɶɲеɧɧɹɦ ɱаɫɭ ɨɱɿкɭваɧɧɹ. За ɪезɭɥɶɬаɬаɦи 
ɬеɫɬɭваɧɧɹ бɭɥɨ дɨведеɧɨ ɧееɮекɬивɧɿɫɬɶ 
викɨɪиɫɬаɧɧɹ аɫиɧɯɪɨɧɧɨгɨ ɩɿдɯɨдɭ дɥɹ ɨдɧɿɽʀ 
ɨɩеɪаɰɿʀ ɬа дɥɹ дɭже ɩɪɨɫɬиɯ ɨɩеɪаɰɿй, виɳɭ 
еɮекɬивɧɿɫɬɶ ɬа ɧадɿйɧɿɫɬɶ аɫиɧɯɪɨɧɧɨɫɬɿ ɩɪи ɪɨбɨɬɿ 
з декɿɥɶкɨɦа важкиɦи ɨɩеɪаɰɿɹɦи ɬа ɧеɨбɯɿдɧɿɫɬɶ 
викɨɪиɫɬаɧɧɹ ɩɪавиɥɶɧиɯ ɩɿдɯɨдɿв ɩɪи 
ɦаɫɲɬабɭваɧɧɿ аɫиɧɯɪɨɧɧиɯ дɨдаɬкɿв. 

ВИСНОВКИ 

Цɹ ɫɬаɬɬɹ ɩɪедɫɬавɥɹɽ ɪɿɲеɧɧɹ, ɳɨ задɨвɨɥɶɧɹɽ 
виɦɨгаɦ ɪиɧкɭ з викɨɪиɫɬаɧɧɹɦ ɫɭɱаɫɧиɯ 
ɬеɯɧɨɥɨгɿй ɬа ɨɪɿɽɧɬаɰɿɽɸ ɧа ɯɦаɪɧɿ ɪɿɲеɧɧɹ ɱеɪез 
зɪɨɫɬаɧɧɹ ʀɯ ɩɨɩɭɥɹɪɧɨɫɬɿ. Бɭɥи ɨбɪаɧɿ ɪаɰɿɨɧаɥɶɧɿ 
ɬеɯɧɨɥɨгɿʀ, ɹкɿ вɿдɩɨвɿдаɸɬɶ ɨɫɧɨвɧиɦ кɪɿɬеɪɿɹɦ: 
акɬɭаɥɶɧɨɫɬɿ, безкɨɲɬɨвɧɨɫɬɿ, ɩɿдɬɪиɦɭваɧɨɫɬɿ, 
ɲвидкɨдɿɿ, ɧадɿйɧɨɫɬɿ. 

За ɪезɭɥɶɬаɬаɦи ɬеɫɬɭваɧɧɹ бɭɥɨ дɨведеɧɨ: виɳɭ 
еɮекɬивɧɿɫɬɶ ɬа ɧадɿйɧɿɫɬɶ аɫиɧɯɪɨɧɧɨɫɬɿ ɩɪи ɪɨбɨɬɿ 
з декɿɥɶкɨɦа важкиɦи ɨɩеɪаɰɿɹɦи; ɧеɨбɯɿдɧɿɫɬɶ 
викɨɪиɫɬаɧɧɹ ɩɪавиɥɶɧиɯ ɩɿдɯɨдɿв ɩɪи 
ɦаɫɲɬабɭваɧɧɿ аɫиɧɯɪɨɧɧиɯ дɨдаɬкɿв. Бɭɥɨ 
заɩɪɨɩɨɧɨваɧе ɪɿɲеɧɧɹ дɥɹ ɪɨзгɥɹɧɭɬиɯ ɩɪɨбɥеɦ: 
бɥɨкɭваɧɧɹ ɩɨ CPU; бɥɨкɭɸɱɨʀ ɩеɪедаɱɿ даɧиɯ 
вɯɨдɭ/виɯɨдɭ; виɬɨкɭ ɩаɦ’ɹɬɿ. 
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Abstract. Nowadays, there are many great applications 
for local search and recommendations, for example 
Foursquare, Swarm, and Snapchat to some extent. Swarm 
is a mobile application, which allows users to share their 
locations with friends and create a record of their 
experiences in their personal logbook. In addition, a spin-
off from and companion app to the older Foursquare, 
Swarm lets users to check-in to a particular location and 
interact with people nearby. Besides, these check-ins are 
listed chronologically in order to create the person’s 
logbook, which in fact represents a digital library. 
However, many people agree that any social media 
platform requires a well-designed, scalable, and fast API. 
In this research, we used RESTful API principles to design 
a heavily loaded server for the new application. This paper 
mostly focuses on applying REST and OpenAPI standards 
using a social media platform as an example. The new 
specifications and methodologies outlined in this article 
may be used in the design phase of a heavily loaded 
backend service 

Keywords: Social media, local search, OpenAPI, REST, 
RESTful, scalable API, software architecture. 

INTRODUCTION 

Considering the popularity of various social media 
applications, our goal was to come up with a successful 
design and implementation of a backend service. This 
solution provides users a unified platform for managing, 
creating, and participating in events. Users will be able to 
retrieve information about existing events, create custom 
points of interest, share location and other assets, and 
invite friends.  

The REST [1] used by clients can be thought of as the 
cornerstone of the World Wide Web. With the rise of 
cloud platforms and services, REST API’s are a perfect 
choice to allow users to manage and interact with these 
web services in a platform-independent environment. 
Moreover, even key companies in the IT industry, such 
as Google, Amazon, and Microsoft are using it. This kind 
of API adopts existing HTTP methodologies defined by 
the RFC 2616 protocol [2]. With REST, all calls should 
be stateless, which is useful in cloud applications because 
components can easily scale and accommodate load 
changes.  

RESTful API design was defined by Dr. Roy Fielding 
[3] and it states that a web service must be in compliance 
with the next six architectural principles: 

- Use of a uniform interface (UI) 
- Client-server based 
- Stateless operations 
- RESTful resource caching 

- Layered system 
- Code on demand 

SYSTEM REQUIREMENTS 

The developed social media platform provides a 
unified database of existing events with detailed 
information, location, and cost. In addition, it allows a 
user to create his or her own event in a few steps with 
automated generation of invitations for friends. The 
storage of live stories and videos from an event is 
supported as well. 

Throughout the beginning of the system design 
process, we were able to outline the key features of the 
platform, which are provided in a list below: 

� Token-based authentication. The API has to use JWT 
or any other type of token to grant permissions to a user. 
� Integration with other social media platforms. The 
API has to support at least two providers: Google and 
Facebook. 
� Retrieval of event’s list. The API must return a list of 
available events to user in form of JSON. Each event 
contains detailed information, such as location, image, 
hashtags, status, etc. 
� Event creation. The API must have an option for user 
to create event (private or public), specify details and 
invite friends. The creator also has an ability to modify 
the event or delete it. 
� Private events. The API provides an interface to 
create a closed event for a particular group of invited 
users only. 
� Event invitations. The API gives an ability to create 
and send invitations to user’s friends by phone numbers 
or emails. 
� Resources storage. The API provides methods to 
upload additional information about event, such as 
images or video into a cloud. 

API IMPLEMENTATION 

As a backend technology for this API, we decided to 
select ASP.NET Core, since it is stable and widely 
supported framework for building REST applications. 
This suite provides developers with various support 
lifecycle options to meet the needs of the application. 
First of all, the database model for our service was created 
(Fig. 1). 

After that, the data layer was generated with a help of 
Entity Framework, which represented a set of CRUD 
operations for each entity in the database. Microsoft 
Azure provides an MSSQL server as a service, which we 
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used to deploy the database schema. Since this service 
supports Entity Framework migrations, there is no issue 
in updating or rolling back changes in a database. 

The RESTful API for our social media events 
platform includes five endpoints documented with 

OpenAPI v3.0 standard [4]: 

� Auth 
� Category 
� Comments 
� Event 
� Storage 

Each endpoint is also documented according to the 
standard and provides sample request/response 
parameters as well as expected status codes with 
description (Fig. 2). 

DEPLOYMENT PROCESS 

In order to maintain the access to the newest version 
of the server, it is important to set up an environment and 
deployment. In our case, it was crucial to deploy the 
REST API online, so we can test the client application 
with it. Microsoft Azure is a perfect choice for deploying 
web applications and services, since it has all pre-build 
pipelines for building .NET Core backend and publishing 
it to the virtual machine Azure Pipelines [5] combines 
continuous integration (CI) and continuous delivery (CD) 
to constantly and consistently test and build your code 
and ship it to any target. Continuous integration was used 

to automate tests and builds in our project. Every time the 
new code gets pushed to master, Azure automatically 
runs a build, tests, and saves a result. CD uses these builds 
to drive automated deployments. 

To avoid the problem of breaking the operation of the 
server, the pipeline features at Azure was used (Fig. 3): 

After setting up, every push request at project’s Git 
will trigger a build at Azure, and it will pull from GitHub, 
and build automatically. This result can be verified at 
Dashboard of Azure builds. Usually, the code will be 
published to the staging server for testing purpose, and if 
the submitted source code was stable and it was decided 
to publish, it was promoted to the production stage 
manually. 

CONCLUSION 

The system described in the article represents a 
RESTful API for a social media platform. This API was 
designed according to new methods and standards for a 
heavily loaded service in order to ensure high 
performance, scalability, and ease of use. In addition, we 
demonstrated the continuous integration and delivery 
process using Microsoft Azure pipelines, which plays a 
significant role in the testability and overall quality of the 
product. As a result, developed methodologies may be 
utilized in future for designing a heavily loaded service. 
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Fig. 2. Documented API methods 
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Abstract. The criterion for smoothing random signal 
changes using a buffer in real-time systems is developed. The 
problem of the occurrence of rapid spasmodic changes in 
temperature during the operation of the system for fixing 
changes in the liquid level in the tank is considered. In the 
process of solving the problem, a buffering criterion was 
introduced. Signal changes were written to the buffer. 

Keywords: control system, buffering, delay, extrapolation. 

INTRODUCTION 

There are systems that analyze signal changes. The 
purpose of such systems is to analyze the value of the 
measured signal and control processes and objects. 

During the operation of such systems, short-term 
processes may occur, accompanied by a sudden change in 
the measured signal. A sharp change in the measured 
signal is a local phenomenon and does not characterize the 
measured process. But the system responds to such 
changes. The system processes the signal value, which is 
not a characteristic of the current process [1 - 2]. 

Such sudden changes in the signal are quite short-lived. 
The signal will return to the previous value. Information 
about the signal will get into the system. The system will 
respond to the jump and process the signal data during the 
jump. 

The goal of this work is to eliminate jumps and smooth 
out the signal. Also, the control system that analyzes the 
signal changes should stop responding to short-term signal 
changes. 

Buffering will delay data processing. Jumps will be 
processed in the buffer. 

CRITERIA FOR DETERMINING THE TIME OF BUFFERING 

The introduction of an additional delay in turn 
increases the response time of the system to changes in the 
fluid level. Let the system receive data at intervals 1 
second, buffer size – n, basic system response delay – ,sysW

maximum allowable delay – maxW . Buffering time: 

1 .buff n cW = �  

Then, with the introduction of buffering, the new delay 
will be: 

.sys buffW W W6 = +  

The values max sysW W�  is small for system, the 

introduction of a buffer the size of which is sufficient for 

the detection and processing of jumps will cause the delay 
to be exceeded maxW , which is inadmissible. Since the 

jumps are different from the processes served only in 
duration, the programmatic jump recognition is not 
possible without the introduction of buffering [3 – 4]. 

An additional problem: minimize the delay that is 
introduced to the system when solving the task. 

When buffering is introduced, a delay occurs. It can be 
minimized if buffering is not continuous. Provided that the 
signal has changed. If at the end of the accumulation of 
signal values in the buffer to process them not one by one, 
but all together in one iteration of the processing cycle, 
then this approach allows to reduce the total system delay. 
If the size of the buffer – n, basic system response delay – 

sysW , maximum allowable delay – maxW , then: 

max( , ) .buff sys sys buffW W W W W6 = � +  

If possible, pick one n, at which 1buff sysn cW W= � d , 

then: 

max( , ) .buff sys sysW W W W6 = =  

There will be no further delay in applying the proposed 
method.  

It is necessary to formulate a criterion that will 
determine the possibility of a jump. If for the processes 
occurring during the operation of the system, it is possible 
to choose such a method of extrapolation of the next value 
of the signal that it will give the maximum deviation from 
the real value obtained at the places of change of the 
monotone of the signal, then the difference between the 
real value of the signal and the extrapolated value at each 
time can use as a buffer criterion [5]. 

EXPERIMENTAL RESULTS 

Consider the process of fixing the change in the liquid 
level in the tank [6]. The locking system works in real time 
and has a sensor immersed in some liquid. If the liquid 
level decreases, the sensor enters the air, its temperature 
increases due to changes in heat transfer. One of the 
algorithms of the system responds to this temperature rise 
and informs the operator about the liquid level decrease. 
When the liquid level rises again and covers the sensor, its 
temperature decreases and the alarm goes off. In some 
cases, rapid abrupt changes in temperature may occur, 
which can be recognized by the algorithm as a 
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decrease/return of the fluid level and lead to an erroneous 
alarm. 

The general view of the signal generated by the system 
is shown in Fig. 1. If you divide the graph into separate 
sections, the signal is first constant, then monotonically 
increasing, then again has a constant plot, then 
monotonically decreases and becomes constant again, you 
can approximate the value of the signal by the least squares 
method, and take the next point on that line, then the value 
will deviate as much as possible from the actual value 
obtained at the places of change of monotony. 

In the course of the work numerous checks were 
carried out on real signals. The graph of the signal and the 
extrapolated values is shown in Fig. 2. It shows that the 
maximum deviation of the extrapolated value deviates 
from the real signal at the inflection points. 

 
Fig. 1. Graph of the temperature of the liquid level sensor 

Fig. 2 present numerous signal values, extrapolated 
values and deviations of extrapolation from the real signal 
value. The data confirm that extrapolation can be used as 
a buffer criterion. Also, by analyzing the deviation, it can 
be seen that the value at the places of sharp change of the 
signal is much higher than the deviation at the places of 
the smooth change of the signal due to the decrease of the 
liquid level. Therefore, it is possible to set the maximum 
tolerance value to avoid buffering when the signal changes 
smoothly. 

 
Fig. 2. Graph of the real and extrapolated values of the signal as it 

grows 

The deviation at the monotone sections of the module 
does not exceed 1. Therefore, for the presented example of 
[7-8] the input signal, you can use the selected buffer 
criterion. 

The following Fig. 3 illustrate the operation of a system 
of recording fluid level changes in a tank with a time buffer 
whose duration is determined by the proposed criterion. 

The actual color value of the signal is displayed in red, and 
the values transmitted to the handler are shown in blue. 

 
Fig. 3. Smoothing the jump as the signal grows 

CONCLUSIONS  

Processes that occur during the test of control systems 
are accompanied by a sudden change in the measurement 
signal. Such phenomena force the system to react, which 
is harmful. It is possible to counteract the impact of the 
jumps by introducing additional sensors or adding 
buffering to the communication channel between the 
sensor and the control system. The introduction of 
buffering will delay the processing of data. Jumping will 
be processed in the buffer. 

The problem of the influence of stubby changes in the 
measuring signal was solved using the buffer criterion. 
Using the difference between the actual value of the signal 
and the extrapolated value at each time point, we recorded 
the change in the derivative signal during buffering. 
Processing the buffer after detecting a sudden change in 
the measured signal is performed by combining the values 
before and after buffering with one straight line. It was this 
that made it possible to accurately record the temperature 
without rapid jumps when changing the liquid level in the 
tank. The results obtained can be used in measurement and 
control systems for various objects and processes. 
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Анотацɿɹ. Меɬа сɬаɬɬɿ - переглɹнɭɬи наɹвнɿ способи 
вирɿɲеннɹ проблеми видаленнɹ помилок ресɭрсɿв 
вɿддаленоʀ ɿнсɬалɹɰɿʀ програмного забезпеɱеннɹ, 
ɭɬоɱниɬи аспекɬи ʀɯ розгорɬаннɹ ɬа описаɬи баɱеннɹ 
авɬора длɹ вирɿɲеннɹ проблеми. Найкраɳим рɿɲеннɹм 
проблеми бɭде впровадженнɹ засобɿв виправленнɹ 
помилок ɭ сисɬемɿ всɬановленнɹ вɿддаленого 
програмного забезпеɱеннɹ проекɬора на основɿ 
алгориɬмɭ Дейксɬри, змɿненого вɿдповɿдно до завданнɹ, 
ɳо дозволиɬɶ деɰенɬралɿзовано всɬановиɬи програмне 
забезпеɱеннɹ в комп'ɸɬернɿй мережɿ. 

Клɸчовɿ слова: системнɿ ресурси; помилка ɿнсталɹцɿʀ; 
сумɿснɿсть версɿй; ɿнсталɹцɿйнɿ пакети; алгоритм 
Дейкстри. 

У ɦиɧɭɥɿй ɫɬаɬɬɿ [1] авɬɨɪɨɦ бɭɥа визɧаɱеɧа 
ɩɪɨбɥеɦа ɫиɧɯɪɨɧɿзаɰɿʀ ɬа ɰеɧɬɪаɥɿзаɰɿʀ ɭɩɪавɥɿɧɧɹ 
ПЗ ɭ кɨɦɩ’ɸɬеɪɧиɯ ɦеɪежаɯ, ɳɨ ɩɨɥɹгаɽ ɭ 
ɧеɨбɯɿдɧɨɫɬɿ забезɩеɱеɧɧɹ вɱаɫɧɨгɨ вɫɬаɧɨвɥеɧɧɹ 
ɭɧɿɮɿкɨваɧɨгɨ ɩɪɨгɪаɦɧɨгɨ забезɩеɱеɧɧɹ ɧа 
кɨɦɩ’ɸɬеɪи ɩɿдɩɪиɽɦɫɬва, ɩɪɨаɧаɥɿзɨваɧɿ ɧаɹвɧɿ 
ɦеɬɨди ʀʀ виɪɿɲеɧɧɹ, ɨɩиɫаɧɿ ʀɯ ɧедɨɥɿки ɬа ɩеɪеваги. 
З ɭɪаɯɭваɧɧɹɦ ɰɿɽʀ ɿɧɮɨɪɦаɰɿʀ авɬɨɪɨɦ бɭɥи 
ɫɮɨɪɦɨваɧɿ виɦɨги дɨ ɨɩɬиɦаɥɶɧɨʀ ɫиɫɬеɦи 
авɬɨɦаɬиɱɧɨʀ ɿɧɫɬаɥɹɰɿʀ ɩɪɨгɪаɦɧɨгɨ забезɩеɱеɧɧɹ: 
ɬака ɫиɫɬеɦа ɦаɽ ɦаɬи кɥɿɽɧɬ-ɫеɪвеɪɧɭ ɫɬɪɭкɬɭɪɭ зɿ 
зв’ɹзкɨɦ ɦɿж еɥеɦеɧɬаɦи ɫиɫɬеɦи, ɧезаɥежɧиɦ вɿд 
ɬɨɩɨɥɨгɿʀ (ɩɪаɰɸваɬи ɹк в ɦеɪежаɯ з P2P-зв’ɹзкɨɦ, ɬак 
ɿ в ɦеɪежаɯ, ɩɨбɭдɨваɧиɯ за ɩɪиɧɰиɩɨɦ «зɿɪки») ɬа 
ɩɿдɬɪиɦɭваɬи «ɬиɯɭ ɿɧɫɬаɥɹɰɿɸ» без кɨɧɮɥɿкɬɭ з 
ɨɫɧɨвɧиɦи ɩɨɬɨкаɦи ɪɨбɨɬи ɨɩеɪаɰɿйɧɨʀ ɫиɫɬеɦи 
абɨɧеɧɬɭ ɦеɪежɿ. 

Викɨɪиɫɬаɧɧɹ ɬакɨʀ ɫиɫɬеɦи виɦагаɽ ɧаɹвɧɨɫɬɿ ɭ 
ɪɨзɩɨɪɹджеɧɧɿ кɨɦɩаɧɿй ɬакиɯ важɥивиɯ ɪеɫɭɪɫɿв ɹк 
ɨɩеɪаɰɿйɧа ɩаɦ’ɹɬɶ ɬа ɩаɦ’ɹɬɶ дɥɹ заɩиɫɭ ɳɨб 
забезɩеɱиɬи ɮɭɧкɰɿɨɧɭваɧɧɹ вɫɬаɧɨвɥеɧɨгɨ 
кɨɪɩɨɪаɬивɧɨгɨ ɩɪɨгɪаɦɧɨгɨ забезɩеɱеɧɧɹ (ПЗ). На 
вɿдɦɿɧɭ вɿд ɰеɧɬɪаɥɿзаɰɿʀ ɿɧɫɬаɥɹɰɿʀ ПЗ, ɰеɧɬɪаɥɿзаɰɿɹ 
ɦеɧеджɦеɧɬɭ ɩаɦ’ɹɬɿ ɧа кɨɦɩ’ɸɬеɪаɯ кɨɪɩɨɪаɬивɧɨʀ 
ɦеɪежɿ ɩɪакɬиɱɧɨ ɧеɦɨжɥива (ɿ ɧеɩɨɬɪɿбɧа) ɱеɪез 
ɪɨзɩɨдɿɥеɧɧɹ ɮɭɧкɰɿй кɨɦɩ’ɸɬеɪɿв ɬа ɪɿзɧиɰɸ ɭ 
ɮакɬɨɪаɯ ʀɯ викɨɪиɫɬаɧɧɹ, ɹк-ɬɨ ʀɯ ɩɨɬɭжɧɿɫɬɶ, ɱаɫ 
ɪɨбɨɬи, гɪаɮɿк ɨɩеɪаɬɨɪа ɬа ɿɧ. Сиɫɬеɦɧɿ виɦɨги дɨ 
ɩɪɨгɪаɦи, ɳɨ вɫɬаɧɨвɥɸɽɬɶɫɹ за дɨɩɨɦɨгɨɸ 
авɬɨɦаɬиɱɧɨʀ ɫиɫɬеɦи вɿддаɥеɧɨʀ ɿɧɫɬаɥɹɰɿʀ (абɨ 
ɰɿɥɨгɨ ɩакеɬɭ ПЗ) ɦɨжɭɬɶ виɹвиɬиɫɹ ɩɨза 
ɦɨжɥивɨɫɬей ɧаɹвɧɨʀ ɦаɲиɧи з ɪɿзɧиɯ ɩɪиɱиɧ, ɹк-ɬɨ 
ɮɿзиɱɧе абɨ ɦɨɪаɥɶɧе заɫɬаɪɿɧɧɹ ɨбɥадɧаɧɧɹ абɨ 
завеɥикий ɪɨзɦɿɪ ɩакеɬɭ ɿɧɫɬаɥɹɰɿʀ. 

Чеɪез ɰе виɧикаɽ ɩɪɨбɥеɦа ɩɪиɫɬɨɫɭваɧɧɹ ɪɨбɨɬи 
ɫиɫɬеɦи авɬɨɦаɬиɱɧɨʀ диɫɬаɧɰɿйɧɨʀ ɿɧɫɬаɥɹɰɿʀ дɨ 
ɨɫɨбɥивɨɫɬей кɨɧкɪеɬɧɨʀ ɦаɲиɧи, з ɹкɨɸ ɩɪаɰɸɽ 
ɫиɫɬеɦа, а ɫаɦе дɨ ɧаɹвɧиɯ ɪеɫɭɪɫɿв ɩаɦ’ɹɬɿ ɬа 
ɩɨɬɭжɧɨɫɬɿ кɨɦɩ’ɸɬеɪа. Ігɧɨɪɭваɬи ʀʀ ɧе ɦɨжɧа, ɬɨɦɭ 
ɳɨ ɧеɫɬаɱа ɪеɫɭɪɫɿв ɦɨже ɩɪизвеɫɬи дɨ ɧеɦɨжɥивɨɫɬɿ 
викɨɧаɧɧɹ ɿɧɫɬаɥɹɰɿʀ ɬа зɪивɭ виɪɨбɧиɱɨгɨ завдаɧɧɹ. 
Дɨ ɬɨгɨ ж ɰеɧɬɪаɥɿзɨваɧе виɩɪавɥеɧɧɹ ɰиɯ ɩɪɨбɥеɦ ɽ 
ɧеɦɨжɥивиɦ ɱеɪез виɫɨкий ɫɬеɩɿɧɶ авɬɨɦаɬиɱɧɨɫɬɿ 
ɩɪɨɰеɫɭ. 

Огɥɹд ɿɫɧɭɸɱиɯ ɪɿɲеɧɶ ɩɪɨбɥеɦи ɦеɧеджɦеɧɬɭ 
ɪеɫɭɪɫɿв ɩɨказав, ɳɨ ɧɿ ɨдɧа з ɧаɹвɧиɯ ɩɪɨгɪаɦ 
авɬɨɦаɬиɱɧɨʀ вɿддаɥеɧɨʀ ɿɧɫɬаɥɹɰɿʀ – ɧɿ Total Software 
Deployment, ɧɿ Maestro AutoInstaller – ɧе ɦаɸɬɶ 
вбɭдɨваɧɨгɨ аɪɫеɧаɥɭ ɿɧɫɬɪɭɦеɧɬɿв дɥɹ виɩɪавɥеɧɧɹ 
ɦɨжɥивиɯ ɩɨɦиɥɨк ɪеɫɭɪɫɿв. Бɿɥɶɲ ɬɨгɨ, вɨɧи ɧе 
ɦаɸɬɶ вбɭдɨваɧиɯ ɫигɧаɥɿзаɬɨɪɿв ɩɨɦиɥки, ɭɫɿ 
ɩɨвɿдɨɦɥеɧɧɹ ɩɪɨ ɧеɫɬаɱɭ ɪеɫɭɪɫɿв вивɨдɹɬɶɫɹ ɭ 
вигɥɹдɿ ɦаɥɨзɪɨзɭɦɿɥɨгɨ дɥɹ кɨɪиɫɬɭваɱа ɫиɫɬеɦɧɨгɨ 
кɨдɭ ɫɬаɧдаɪɬɧиɦи ɩɨвɿдɨɦɥеɧɧɹɦи Windows ɩɪɨ 
ɩɨɦиɥкɭ. 

На ɩɨгɥɹд авɬɨɪа, ɫɩɨɫɿб виɪɿɲеɧɧɹ ɰɿɽʀ ɩɪɨбɥеɦи 
кɪиɽɬɶɫɹ ɭ ɫаɦɿй ɿдеʀ ɿɧɫɬаɥɹɰɿйɧиɯ ɩакеɬɿв. Вɨɧа 
ɩɨɥɹгаɽ ɭ ɬɨɦɭ, ɳɨ ɩɪɨгɪаɦɧе забезɩеɱеɧɧɹ, ɹкиɦ 
диɫɩɨɧɭɽ ɫеɪвеɪ, ɧе вɫɬаɧɨвɥɸɽɬɶɫɹ безɩɨɫеɪедɧɶɨ ɧа 
кɨɦɩ’ɸɬеɪи-абɨɧеɧɬи – з ɩɪɨгɪаɦ ɮɨɪɦɭɸɬɶɫɹ 
ɿɧɫɬаɥɹɰɿйɧɿ ɩакеɬи ПЗ, ɹкɿ ɩɨɬɿɦ заɩакɨвɭɸɬɶɫɹ ɬа 
вɫɬаɧɨвɥɸɸɬɶɫɹ ɧа кɨɦɩ’ɸɬеɪɿ кɥɿɽɧɬа. Завдɹки 
ɰɶɨɦɭ ɦɨжɧа виɪɿɲиɬи ɩɪɨбɥеɦɭ ɦɨжɥивɨʀ ɧеɫɬаɱɿ 
ɪеɫɭɪɫɿв, зɦɿɧɸɸɱи ɫкɥад ɬа кɨɦɩɨɧɨвкɭ 
ɿɧɫɬаɥɹɰɿйɧиɯ ɩакеɬɿв. Пɿдкɪɿɩɥɸɽɬɶɫɹ ɰɹ ɦɨжɥивɿɫɬɶ 
ɬакɨж ɪɿзɧɿɫɬɸ веɪɫɿй ɩɪɨгɪаɦ, ɳɨ збеɪɿгаɸɬɶɫɹ ɧа 
ɫеɪвеɪɿ – ɪɿзɧɿ веɪɫɿʀ ɨдɧɿɽʀ ɿ ɬɿɽʀ ж ɩɪɨгɪаɦи ɦɨжɭɬɶ 
ɦаɬи ɪɿзɧɿ ɩɪɨгɪаɦɧɿ виɦɨги, ɹк ɩɪавиɥɨ, бɿɥɶɲ ɪаɧɧɿ 
веɪɫɿʀ ɽ ɦеɧɲ виɦɨгɥивиɦи дɨ ɪеɫɭɪɫɿв. 

Оɬже, дɥɹ виɪɿɲеɧɧɹ ɩɪɨбɥеɦи ɧеɫɬаɱɿ ɪеɫɭɪɫɿв 
ɩɨɬɪɿбɧɨ: 

1) авɬɨɦаɬиɱɧɨ ɫɩɨвɿɫɬиɬи адɦɿɧɿɫɬɪаɬɨɪа ɦеɪежɿ, 
ɹкий ɩɪɨвɨдиɬɶ ɿɧɫɬаɥɹɰɿɸ вɿдɩɨвɿдɧɨ дɨ 
ɨб’ɽɦɭ ɧаɹвɧиɯ ɧа ɦаɲиɧɿ ɪеɫɭɪɫɿв; 

2) Пɪийɧɹɬи ɪɿɲеɧɧɹ ɩɪɨ ɩɨвɬɨɪɧɭ ɿɧɫɬаɥɹɰɿɸ, 
кɨɪекɰɿɸ ɿɧɫɬаɥɹɰɿйɧиɯ ɩаɪаɦеɬɪɿв абɨ 
ɩɪиɩиɧеɧɧɹ ɿɧɫɬаɥɹɰɿʀ. 

Макɫиɦɿзɭваɬи еɮекɬивɧɿɫɬɶ виɪɿɲеɧɧɹ дɪɭгɨгɨ 
ɩɭɧкɬɭ ɦɨжɧа ɲɥɹɯɨɦ забезɩеɱеɧɧɹ адɦɿɧɿɫɬɪаɬɨɪа 
ɬɨɱɧɨɸ ɿɧɮɨɪɦаɰɿɽɸ ɩɪɨ ɫɬаɧ ɪеɫɭɪɫɿв ɧа кɥɿɽɧɬɫɶкɿй 
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ɦаɲиɧɿ ɬа викɨɪиɫɬаɧɧɹɦ аɥгɨɪиɬɦɿв ɪɨзɪаɯɭɧкɭ 
ɨɩɬиɦɿзаɰɿʀ ɦеɧеджɦеɧɬɭ ɧаɹвɧиɯ ɪеɫɭɪɫɿв. У ɹкɨɫɬɿ 
ɬакɨгɨ аɥгɨɪиɬɦɭ ɦɨжɧа еɮекɬивɧɨ викɨɪиɫɬаɬи 
аɥгɨɪиɬɦи ɩɨɲɭкɭ ɧайкɨɪɨɬɲɨгɨ ɲɥɹɯɭ ɭ гɪаɮаɯ, 
ɹкɳɨ ɩɪедɫɬавиɬи кɨжɧɭ веɪɫɿɸ ɩевɧɨʀ ɩɪɨгɪаɦи ɹк 
диɫкɪеɬɧɭ веɪɲиɧɭ гɪаɮа, а ɪɿзɧиɰɸ ɭ ɫиɫɬеɦɧиɯ 
виɦɨгаɯ виɪазиɬи ɹк вагɭ ɪебеɪ ɦɿж ɰиɦи веɪɲиɧаɦи. 
У ɬакɨɦɭ ɪазɿ дɭже дɨбɪе ɩɿдɯɨдиɬɶ ɦɨдиɮɿкɨваɧий 
ɩɿд ɰɸ задаɱɭ_аɥгɨɪиɬɦ_Дейкɫɬɪи. 

Цей аɥгɨɪиɬɦ ɦаɽ ɩɪɨвɨдиɬи ɩɨɲɭк ɦаɸɱиɯ 
ɧайɦеɧɲɭ вагɭ ɪебеɪ ɬа, ɩеɪеɯɨдɹɱи ɭ ɪезɭɥɶɬаɬɿ дɨ 
веɪɫɿй, ɳɨ ɦɿɧɿɦаɥɶɧɨ ɩɨɫɬɭɩаɸɬɶɫɹ бажаɧɿй за 
ɫиɫɬеɦɧиɦи виɦɨгаɦи (ɰе ɪɨбиɬɶɫɹ дɥɹ ɬɨгɨ, ɳɨб 
ɦɿɧɿɦɿзɭваɬи ɦɨжɥивɿ ɧегаɬивɧɿ ɧаɫɥɿдки вɿд 
ɪɨзбɿжɧɨɫɬɿ ɭ веɪɫɿɹɯ з ɦаɲиɧаɦи, ɿɧɫɬаɥɹɰɿɹ 
ɩɪɨгɪаɦи ɧа кɨɬɪɿ вдаɥаɫɹ) ɩɨɪɿвɧɸваɬи виɦɨги, ɳɨ 
виɧɨɫɹɬɶɫɹ дɨ ɧиɯ з  виɦɨгаɦи бажаɧɨʀ веɪɫɿʀ. Якɳɨ 
ɨбɪаɧа веɪɫɿɹ «вкɥадаɽɬɶɫɹ» ɭ задаɧɿ ɪаɦки, ɬɨ ɪɨбɨɬа 
аɥгɨɪиɬɦɭ ɩɪиɩиɧɹɽɬɶɫɹ ɬа веɪɫɿɹ заɩакɨвɭɽɬɶɫɹ дɥɹ 
ɿɧɫɬаɥɹɰɿʀ, ɹкɳɨ ɧɿ – ɩɨɲɭк ɩɪɨдɨвжɭɽɬɶɫɹ вже з ɧɨвɨʀ 
«веɪɲиɧи» гɪаɮɭ веɪɫɿй ɩɪɨгɪаɦи. 

Дɥɹ гɪаɮɭ з веɪɲиɧаɦи веɪɫɿй V, ɪебɪаɦи е з 
вагаɦи e.len: 
for v∈V                    

d[v] = ∞∞ 
used[v] = false 
d[s] = 0 

for i∈V 
v = null 
for j∈V                       

if !used[j] and (v == null or d[j] < d[v]) 
                v = j 
if d[v] == ∞∞ 
            break 
used[v] = true 
for e: ɪебɪа, ɳɨ виɯɨдɹɬɶ з v 
            if d[v] + e.len < d[e.to] 
                d[e.to] = d[v] + e.len 
Такɨж заɩɪɨɩɨɧɨваɧий аɥгɨɪиɬɦ ɦаɽ бɭɬи 

забезɩеɱеɧий дɨдаɬкɨвиɦи заɫɨбаɦи авɬɨɦаɬизаɰɿʀ 
ɦеɧеджɦеɧɬɭ ɪеɫɭɪɫɿв дɥɹ збɿɥɶɲеɧɧɹ йɨгɨ 
еɮекɬивɧɨɫɬɿ. Пɪɨгɪаɦɧɿ заɫɨби ɪеаɥɿзаɰɿʀ аɥгɨɪиɬɦɭ 
ɦаɸɬɶ забезɩеɱɭваɬи авɬɨɦаɬиɱɧе виɦкɧеɧɧɹ 
ɫиɫɬеɦɧɨгɨ ɮаɽɪвɨɥɭ  дɥɹ ɥɿквɿдаɰɿʀ ɪизикɭ 
бɥɨкɭваɧɧɹ ɿɧɫɬаɥɹɰɿʀ ɩɥɸɫ авɬɨɦаɬиɱɧɿ ɩɨɲɭк ɬа 
видаɥеɧɧɹ ɮайɥɿв ɧевдаɥɨʀ ɿɧɫɬаɥɹɰɿʀ ɬа/абɨ ɦиɧɭɥиɯ 
веɪɫɿй ɩɪɨгɪаɦи з кɥɿɽɧɬɫɶкɨʀ ɦаɲиɧи дɥɹ звɿɥɶɧеɧɧɹ 
ɦɿɫɰɹ вɿд ɧеɩɨɬɪɿбɧɨʀ ɿɧɮɨɪɦаɰɿʀ.  

Такиɦ ɱиɧɨɦ, з ɨгɥɹдɭ ɧа вɿдɫɭɬɧɿɫɬɶ 
ɪеаɥɿзаɰɿʀ виɪɿɲеɧɧɹ ɩɪɨбɥеɦи ɦеɧеджɦеɧɬɭ ɪеɫɭɪɫɿв 
ɭ ɧаɹвɧиɯ ɩɪɨгɪаɦаɯ авɬɨɦаɬиɱɧɨʀ вɿддаɥеɧɨʀ 
ɿɧɫɬаɥɹɰɿʀ, ɧайкɪаɳиɦ ваɪɿаɧɬɨɦ бɭде ɿɦɩɥеɦеɧɬаɰɿɹ ɭ 
ɩɪɨекɬɨваɧɭ ɫиɫɬеɦɭ вɿддаɥеɧɨʀ ɿɧɫɬаɥɹɰɿʀ заɫɨбɿв 
авɬɨɦаɬиɱɧɨʀ кɨɪекɰɿʀ ɿɧɫɬаɥɹɰɿйɧɨгɨ ɩакеɬɭ ɬа 
ɿɧɮɨɪɦɭваɧɧɹ адɦɿɧɿɫɬɪаɬɨɪа, ɹкий викɨɧɭɽ 
вɫɬаɧɨвɥеɧɧɹ ɩɪɨ ɧаɹвɧɿ ɧа ɦаɲиɧɿ кɥɿɽɧɬа ɪеɫɭɪɫи ɬа 
ɫиɫɬеɦɧɿ виɦɨги дɨ ɫɨɮɬɭ. 

ВИСНОВКИ 

У ɪезɭɥɶɬаɬɿ ɩɪɨведеɧиɯ дɨɫɥɿджеɧɶ бɭɥа 
визɧаɱеɧа ɩɪɨбɥеɦа ɦеɧеджɦеɧɬɭ ɫиɫɬеɦɧиɯ виɦɨг ɬа 
виɩɪавɥеɧɧɹ ɩɨɦиɥɨк ɭ ɫиɫɬеɦɿ авɬɨɦаɬиɱɧɨʀ 
вɿддаɥеɧɨʀ ɿɧɫɬаɥɹɰɿʀ ɩɪɨгɪаɦɧɨгɨ забезɩеɱеɧɧɹ. 
Пɪɨведеɧий аɧаɥɿз ɿɫɧɭɸɱиɯ ɪɿɲеɧɶ, заɩɪɨɩɨɧɨваɧий 
вɥаɫɧий ɲɥɹɯ виɪɿɲеɧɧɹ даɧɨʀ ɩɪɨбɥеɦи ɬа 
ɩɨбɭдɨваɧий йɨгɨ аɥгɨɪиɬɦ. З ɭɪаɯɭваɧɧɹɦ ɰɶɨгɨ 
авɬɨɪɨɦ бɭɥи ɧаɦɿɱеɧɿ дɨдаɬкɨвɿ виɦɨги дɥɹ ɪɨзɪɨбки 
авɬɨɦаɬиɱɧɨʀ ɫиɫɬеɦи диɫɬаɧɰɿйɧɨʀ ɿɧɫɬаɥɹɰɿʀ. 
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Abstract. This paper addresses the issue of creating and 
applying mathematical methods for optimizing time and 
computing resources when processing multiple data streams 
circulating in a distributed information management system. 
In order to solve this problem, we suggest methods of 
reducing the space of analyzed states using the data 
organization structure “m-tuples based on ordered sets of 
arbitrary cardinality”. Using this data structure allows us to 
minimize the time and computing resources involved. 

Keywords: Big Data, Big Data reduction methods, data 
organization structure, ordered set of arbitrary cardinality, 
minimization of time and computing resources. 

INTRODUCTION 

At the present stage in the creation and application of 
information technologies in various industries and energy, 
the problems of diagnosing the operability of complex 
hardware/software systems of an industrial enterprise 
remain relevant [1, 2]. In the event of a system failure or an 
abnormal situation being detected, large volumes of poorly 
structured low-level primary diagnostic information are 
generated within seconds, which requires further 
processing and analysis to restore the system [3, 4]. The 
shortage of time, computing and information resources in 
the processing of data, methods used for data analysis and 
the need for prompt decision-making in real time affect the 
quality of diagnostics and the recovery time of the system 
[5]. 

Therefore, the most significant problem is the creation 
and application of mathematical methods for optimizing 
time and computing resources when processing multiple 
streams of diagnostic data circulating in the information 
management systems of an industrial enterprise. 

ANALYSIS OF APPROACHES TO OPTIMIZE DATA 

PROCESSING 

We propose mathematical methods for working with 
the data structure “m-tuples based on ordered sets of 
arbitrary cardinality (OSAC)” to solve the problems of 
analysis and processing of various combinations of several 
basic parameter sets for information management systems 
[6, 7]. 

This data structure allows us to describe a Boolean 
template in a general way. This template is an ordered set 
of all subsets of an ordered basis set of arbitrary cardinality 
for any data type. In this case, there is a triple ordering of 
data: 

a) Ordering by basis set. 

Basis set ordering allows an arbitrary algorithm to be 
created for ordering the data of the basis set for a particular 

data type and for a specific task of working with data when 
instantiating a template class based on the given data 
structure. 

b) Ordering by a Boolean of the basis set. 

This approach divides a Boolean, elements of which 
are tuples of element combinations of the basis set into 
subsets by the criterion for the length of a tuple. This 
allows us to order the subsets of a Boolean according to 
the length of the tuple. 

c) Ordering by a Boolean subset. 

This approach implies that we have a Boolean subset 
with tuples of the same length. The tuple ordering is 
consistent with the ordering of the basis set elements. 

 Triple ordering of data allows us to determine the 
characteristic properties of the data structure elements and 
the functional relationships between m-tuples based on the 
analysis of their location in the data structure. 

The application of mathematical methods for working 
with the given data structure based on the properties 
obtained and the functional dependencies thus derived is 
one of the ways to solve the problem. 

MAIN TERMS AND DEFINITIONS OF THE GIVEN DATA 

STRUCTURE 

The list of designations of the main elements of the data 
structure "m-tuples based on OSAC" is shown in Table 1. 

A more detailed description of the basic terms and 
definitions, properties and patterns, as well as 
mathematical methods for working with the data structure 
“m-tuples based on OSAC”, is given in [6, 7]. 

TABLE 1 

THE LIST OF BASIC ELEMENT DESIGNATIONS FOR THE GIVEN DATA 
STRUCTURE “M-TUPLES BASED ON OSAC” 

Designation Definition 
X Ordered basis template set 
n Cardinality of set X 

ix  ith element of set X 

i Element index of set X 
X2  

Boolean of set X 

n
mY  Non-empty subset of Boolean X2 , elements of 

which are tuples of the same length m consisting 
of elements of set X with cardinality n 

n
mk  Cardinality of subset n

mY  

n
jmy ,  

m-tuple which is the jth element of subset n
mY  
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Designation Definition 
m Length of tuple n

jmy , , i.e. the number of 

elements of basis set X in the tuple 
j Index of tuple n

jmy ,  in subset n
mY  
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Set of cardinalities n

mk  of subsets n
mY  for 

Boolean X2  

MATERIALS AND METHODS 

In the data structure being considered, each m-tuple is 
unique and its location is determined univocally. The 
location of the m-tuple in the two-dimensional structure is 
defined by a pair of indexes (j, m).  

As a result of research of the properties and functional 
dependencies between the data structure elements “m-
tuples based on OSAC”, certain properties of this data 
structure, partially described below, were determined and 
theoretically proven. 

A) Certain properties of the ordered set of 

cardinalities nK of subsets n
mY  for Boolean X2  

Property A.1. The value of the first element of set nK  

is always equal to the value of cardinality n of basis set X. 

Property A.2. The value of the last element of set nK

is always equals to 1. 

Property A.3. The value of the mth elements 

corresponding to the first and last elements of set nK are 

always equal. 

B) Certain properties of maximum elements of an 

ordered set with cardinalities nK  

Property B.1. If basis set X contains an odd number of 

elements n, then the set of cardinalities nK of subsets  n
mY  

for Boolean X2  has two elements with a maximum value. 

Property B.2. If basis set X contains an even number of 

elements n, then the set of cardinalities nK of subsets  n
mY  

for Boolean X2  has one element with the maximum 
value:  

Set nKmax
of maximal elements of set nK in general is 

defined as follows: 

}),:)({}),?({)2%(:
22

1

2

1max
n
n

n
n

n
n

n kkknK +�=  

where % is the operation of obtaining the remainder of the 
division. 

The graphs for evaluating the execution time of some 
methods for working with the given data structure “m-
tuples based on OSAC” are given in [6] 

CONCLUSIONS 

The methods applied for working with the data 
structure “m-tuples based on OSAC” allow optimizing the 
data processing, since: 

 in this data structure only the basis set X is ࡳ
initialized, other elements of the structure are 
generated as required on the basis of a certain set 
of formal rules for obtaining data structure 
elements; 

 the size of the memory used to store the basis set ࡳ
in comparison with the entire data structure is 
reduced by the amount )()2( Tsizeofnn �� , where 
T is a type of element of the basis set; 

 for a certain class of operations on data structure ࡳ
elements containing a large array with a complex 
data type structure as a basis set X, the 
mathematical methods used can show m-tuples 
with a complex data type as sets of integers that 
are indexes of their location in the structure. This 
allows time and computing resources to be 
minimized for data processing; 

 for a certain class of operations on data structure ࡳ
elements, the determination of functional 
dependencies between these elements by their 
position in the structure is defined by a pair of 
indexes (j, m). It allows us to calculate the result 
based on these functional dependencies without 
performing a cumbersome data processing 
algorithm for a large array and complex data type. 
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Анотацɿɹ. В робоɬɿ демонсɬрɭɽɬɶсɹ резɭлɶɬаɬ 
дослɿдженнɹ еɮекɬивносɬɿ ɮреймворкɿв ɬа бɿблɿоɬек 
JavaScript при реалɿзаɰɿʀ односɬорɿнковиɯ веб-додаɬкɿв. 
Бɭли розглɹнɭɬɿ ɬакɿ ɿнсɬрɭменɬи ɹк React, Vue.js ɬа 
Angular . Бɭло розроблено веб-додаɬки з викорисɬаннɹм 
даниɯ ɿнсɬрɭменɬɿв ɿ проведено оɰɿнкɭ ʀɯ еɮекɬивносɬɿ. 

Клɸчовɿ слова: односторɿнковий веб-додаток, 
Angular, React, Vue.js, фреймворк. 

ВСТУП 

Хɦаɪɨвɿ веб-дɨдаɬки ɧабиɪаɸɬɶ ɩɨɩɭɥɹɪɧɨɫɬɿ. 
Багаɬɨ ІТ-кɨɦɩаɧɿй ɩɨɦɿɱаɸɬɶ ɰɸ ɬеɧдеɧɰɿɸ, ɿ вɫе 
бɿɥɶɲе ɩɪɨгɪаɦɧиɯ ɩɪɨдɭкɬɿв ɪɨзвиваɽɬɶɫɹ ɧа ɨɫɧɨвɿ 
вɿддаɥеɧɨгɨ дɨɫɬɭɩɭ. Є багаɬɨ аɧаɥɨгɿв ɧаɫɬɿɥɶɧиɯ 
ɩɪɨгɪаɦ, ɹкɿ ɩɪɨɩɨɧɭɸɬɶ ɨɧɥайɧ-веɪɫɿɸ за ɧевеɥикɭ 
ɳɨɦɿɫɹɱɧɭ ɩɥаɬɭ. Вɨɧи ɧадаɸɬɶ бɿɥɶɲɨʀ гɧɭɱкɨɫɬɿ ɬа 
ɦɨбɿɥɶɧɨɫɬɿ. Наɩɪикɥад, ви ɦɨжеɬе ɥегкɨ ввɨдиɬи даɧɿ 
в CRM абɨ ERP-ɫиɫɬеɦи в ɯɦаɪɿ ɱеɪез ɫвɿй ɦɨбɿɥɶɧий 
ɬеɥеɮɨɧ, ɿ ɰе ɦɨже вɿдбɭваɬиɫɹ в ɥɸбɨɦɭ вигɿдɧɨɦɭ 
дɥɹ ваɫ ɦɿɫɰɿ. Сɶɨгɨдɧɿ веб-ɫайɬи вɫе ɱаɫɬɿɲе 
ɪɨзгɥɹдаɸɬɶɫɹ ɹк кɨɪиɫɬɭваɥɶɧиɰɶкий дɨдаɬɨк, а ɧе 
ɹк ɫɬаɬиɱɧɿ ɫɬɨɪɿɧки, ɹкɿ бɭɥи ɭ ɧаɫ бɥизɶкɨ 10 ɪɨкɿв 
ɬɨɦɭ. З ɨдɧɨгɨ бɨкɭ, ɩɪиɱиɧаɦи ɰɶɨгɨ ɽ ɫɩɪɨби 
кɨɪиɫɬɭваɱɿв ɨɬɪиɦɭваɬи ɿ ɫɬвɨɪɸваɬи ɿɧɮɨɪɦаɰɿɸ ɧа 
ɨɫɧɨвɿ ʀɯ ɨɫɨбиɫɬиɯ ɯаɪакɬеɪиɫɬик ɿ виɦɨг. З ɿɧɲɨгɨ 
бɨкɭ, вɥаɫɧики ɫайɬɿв ɯɨɱɭɬɶ ɧадаɬи кɨɪиɫɬɭваɱаɦ 
бɿɥɶɲ зɪɭɱɧɿ ɿɧɬеɪɮейɫи дɥɹ ɪɨбɨɬи з ɿɧɮɨɪɦаɰɿɽɸ. 

ОДНОСТОРІНКОВІ ВЕБ-ДОДАТКИ 

SPA абɨ Single Page Application – ɰе 
ɨдɧɨɫɬɨɪɿɧкɨвий веб-дɨдаɬɨк, ɹкий заваɧɬажɭɽɬɶɫɹ ɧа 
ɨдɧɭ ɫɬɨɪɿɧкɭ HTML. Завдɹки диɧаɦɿɱɧɨɦɭ 
ɨɧɨвɥеɧɧɸ за дɨɩɨɦɨгɨɸ JavaScript, ɧеɦаɽ 
ɧеɨбɯɿдɧɨɫɬɿ ɩеɪезаваɧɬажɭваɬи дɨдаɬкɨвɿ ɫɬɨɪɿɧки 
ɩɿд ɱаɫ викɨɪиɫɬаɧɧɹ. На ɩɪакɬиɰɿ ɰе ɨзɧаɱаɽ, ɳɨ 
кɨɪиɫɬɭваɱ баɱиɬɶ ɭвеɫɶ ɨɫɧɨвɧий кɨɧɬеɧɬ ɭ бɪаɭзеɪɿ, 
а ɩɪи ɩеɪеɯɨдɿ ɧа ɿɧɲɿ ɫɬɨɪɿɧки ɧеɨбɯɿдɧɿ еɥеɦеɧɬи 
ɩɪɨɫɬɨ заваɧɬажɭɸɬɶɫɹ заɦɿɫɬɶ вɫɶɨгɨ 
ɩеɪезаваɧɬажеɧɧɹ [1]. 

Одɧɨɫɬɨɪɿɧкɨвɿ веб-дɨдаɬки дɨзвɨɥɹɸɬɶ ɿɦɿɬɭваɬи 
ɪɨбɨɬɭ ɧаɫɬɿɥɶɧиɯ дɨдаɬкɿв. Аɪɯɿɬекɬɭɪа ɩɪизɧаɱеɧа 
дɥɹ ɨɧɨвɥеɧɧɹ ɥиɲе ɱаɫɬиɧи вɦɿɫɬɭ ɩɪи ɩеɪеɯɨдɿ ɧа 
ɧɨвɭ ɫɬɨɪɿɧкɭ. Такиɦ ɱиɧɨɦ, ваɦ ɧе дɨведеɬɶɫɹ 
ɩеɪезаваɧɬажɭваɬи ɨдɧɿ ɿ ɬɿ ж еɥеɦеɧɬи. Це дɭже 
зɪɭɱɧɨ дɥɹ ɪɨзɪɨбɧикɿв ɬа кɨɪиɫɬɭваɱɿв. Одɧа з 
ɧайɩɨɩɭɥɹɪɧɿɲиɯ ɦɨв ɩɪɨгɪаɦɭваɧɧɹ – JavaScript – 
викɨɪиɫɬɨвɭɽɬɶɫɹ дɥɹ ɪɨзɪɨбки SPA. Одɧɨɫɬɨɪɿɧкɨвɿ 
ɫайɬи заɩɭɫкаɸɬɶɫɹ в бɪаɭзеɪɿ ɿ ɧе ɩɨɬɪебɭɸɬɶ 
ɩеɪезаваɧɬажеɧɧɹ ɫɬɨɪɿɧɨк абɨ дɨдаɬкɨвиɯ ɫɬɨɪɿɧɨк 
ɩɿд ɱаɫ викɨɪиɫɬаɧɧɹ. Такɿ дɨдаɬки ɳɨдɧɹ 

викɨɪиɫɬɨвɭɸɬɶ ɦɿɥɶйɨɧи кɨɪиɫɬɭваɱɿв, ɧавɿɬɶ ɧе 
ɩɨɦɿɱаɸɱи ɰɶɨгɨ. Найɩɨɩɭɥɹɪɧɿɲɿ ɩɪикɥади - GitHub, 
Gmail, Google Maps ɿ ɧавɿɬɶ Facebook. 

Кɪɿɦ ɬɨгɨ, ɪɨбɨɬа з ɩɥаɬɮɨɪɦɨɸ ɨдɧɨɫɬɨɪɿɧкɨвиɯ 
дɨдаɬкɿв виɦагаɽ ɧабагаɬɨ бɿɥɶɲе дɨɫвɿдɭ в гаɥɭзɿ 
аɪɯɿɬекɬɭɪи ɬа безɩеки. Вɨɧи ɯаɪакɬеɪизɭɸɬɶɫɹ бɿɥɶɲ 
виɫɨкɨɸ ɱаɫɬɨɬɨɸ ɨɧɨвɥеɧɶ ɬа ɩɨɹвɨɸ ɧɨвиɯ 
ɩɥаɬɮɨɪɦ ɩɨɪɿвɧɹɧɨ з ɬɪадиɰɿйɧиɦи веб-дɨдаɬкаɦи. 
Кɪɿɦ ɬɨгɨ, ɪɨбɨɬа з ɨдɧɨɫɬɨɪɿɧкɨвиɦи дɨдаɬкаɦи 
ɦɨже ɭɫкɥадɧиɬи ɧаɥаɲɬɭваɧɧɹ авɬɨɦаɬизɨваɧиɯ 
ɩɪɨɰеɫɿв збиɪаɧɧɹ ɬа ɪɨзгɨɪɬаɧɧɹ ɬа викɨɪиɫɬаɧɧɹ 
ɩаɪаɦеɬɪɿв ɪɨзгɨɪɬаɧɧɹ, ɬакиɯ ɹк кɨɧɬейɧеɪи, 
ɩɨɪɿвɧɹɧɨ з ɬɪадиɰɿйɧиɦи веб-дɨдаɬкаɦи. 

У ɩɪɨɰеɫɿ ɪɨбɨɬи кɨɪиɫɬɭваɱɭ ɦɨже здаɬиɫɹ, ɳɨ 
вɿɧ викɨɪиɫɬɨвɭɽ ɧе веб-ɫайɬ, а ɧаɫɬɿɥɶɧий дɨдаɬɨк, 
ɨɫкɿɥɶки вɿɧ ɧегайɧɨ ɪеагɭɽ ɧа вɫɿ ɫвɨʀ дɿʀ, ɧе 
заɬɪиɦɭɸɱиɫɶ абɨ «завиɫаɸɱи». SPA ɿ PWA – веб-
ɫайɬи, ɹкɿ ɩɨɫɬɭɩɨвɨ виɬɿɫɧɹɸɬɶ кɥаɫиɱɧɿ MPA. Це 
ɩɨв’ɹзаɧɨ з ɬиɦ, ɳɨ вɨɧи ɥегɲе ɪɨзвиваɸɬɶɫɹ, 
ɩɪаɰɸɸɬɶ ɲвидɲе ɿ ɩɨдɨбаɸɬɶɫɹ кɨɪиɫɬɭваɱаɦ. 
Одɧак ɭ ɧиɯ ɽ ɫɥабкий ɦɨɦеɧɬ – SEO ɨɩɬиɦɿзаɰɿɹ. Не 
вɫɿ бɪаɭзеɪи вɫе ɳе ɦɨжɭɬɶ ɧɨɪɦаɥɶɧɨ ɩɪаɰɸваɬи з 
ɧиɦи, ɬɨɦɭ дɥɹ ɬɨгɨ, ɳɨб ɬакɿ ɩɪɨгɪаɦи бɭɥи SEO-
дɪɭжɧɿɦи, ɩɨɬɪɿбɧɨ вдаɬиɫɹ дɨ ɧизки ɯиɬɪɨɳɿв. MPA-
ɫайɬи в ɰɶɨɦɭ ɩɥаɧɿ ɩɪɨɫɬɿɲɿ ɬа ɧадɿйɧɿɲɿ. Дɥɹ 
ɫɬвɨɪеɧɧɹ ɫкɥадɧиɯ ɩɪɨекɬɿв ɪекɨɦеɧдɭɽɬɶɫɹ 
викɨɪиɫɬɨвɭваɬи ɮɪейɦвɨɪки, ɬакɿ ɹк React, Angular 
абɨ Vue. Їɯ аɪɯɿɬекɬɭɪа дɨзвɨɥɹɽ ɫɬвɨɪɸваɬи гɧɭɱкɿ 
веб-дɨдаɬки, а ɬакɨж вɨɧи ɦаɸɬɶ веɥикий ɧабɿɪ 
гɨɬɨвиɯ ɪɿɲеɧɶ, ɳɨ зɧаɱɧɨ ɫɩɪɨɳɭɽ ɩɪɨɰеɫ ɪɨзɪɨбки. 
Кɪɿɦ ɬɨгɨ, ви ɦɨжеɬе ɫɬвɨɪɸваɬи ɩɨвɧɿ ɦɨбɿɥɶɧɿ 
дɨдаɬки ɧа ɨɫɧɨвɿ ɰиɯ ɫɬɪɭкɬɭɪ. 

ФРЕЙМВОРК ANGULAR 

AngularJS – ɰе ɧайɫɭɱаɫɧɿɲа ɫиɫɬеɦа Google, ɹка 
зазвиɱай викɨɪиɫɬɨвɭɽɬɶɫɹ дɥɹ ɪɨбɨɬи з 
ɨдɧɨɫɬɨɪɿɧкɨвиɦи ɩɪɨгɪаɦаɦи (SPA). AngularJS ɽ 
вɿдкɪиɬиɦ кɨдɨɦ з ɥɿɰеɧзɿɽɸ MIT, ɿ ви ɦɨжеɬе 
ɫɥɿдкɭваɬи за ɩɪɨɰеɫɨɦ ɪɨзɪɨбки AngularJS ɧа GitHub.  

Важɥива вɿдɦɿɧɧɿɫɬɶ ɦɿж Angular ɿ ɿɧɲиɦи 
ɮɪейɦаɦи ɩɨɥɹгаɽ в ɬɨɦɭ, ɳɨ вɿɧ викɨɪиɫɬɨвɭɽ 
TypeScript.TypeScript – ɫɬɪɨгɨ ɬиɩɿзɨваɧа ɦɨва 
ɩɪɨгɪаɦɭваɧɧɹ, ɹка ɬɪаɧɫɩɿɥɸɽɬɶɫɹ ɧа JavaScript. 
Тɨбɬɨ, ɧадаɽ дɥɹ JavaScript ɪɨзɪɨбɧикɿв ɧɨвɿ 
ɦɨжɥивɨɫɬɿ. 

Тɪаɧɫɩɿɥɹɰɿɹ – ɰе ɩɪɨɰеɫ ɩеɪеɬвɨɪеɧɧɹ кɨдɭ ɨдɧɿɽʀ 
ɦɨви ɩɪɨгɪаɦɭваɧɧɹ в кɨд ɿɧɲɨʀ (абɨ ɬɿɽʀ ж ɦɨви, аɥе 
ɪɿзɧиɯ веɪɫɿй). Наɩɪикɥад, ɩеɪеɬвɨɪеɧɧɹ ɫɭɱаɫɧɨгɨ 
JavaScript (EcmaScript 2015 - 2018) в бɿɥɶɲ ɫɬаɪий, ɳɨ 

https://translate.google.com/translate?hl=ru&prev=_t&sl=sl&tl=uk&u=https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=sl&u=http://angularjs.org/
https://translate.google.com/translate?hl=ru&prev=_t&sl=sl&tl=uk&u=https://translate.google.com/translate?hl=ru&prev=_t&sl=ru&tl=sl&u=https://github.com/angular/angular.js
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ɩɿдɬɪиɦɭɽɬɶɫɹ бɿɥɶɲɿɫɬɸ бɪаɭзеɪɿв EcmaScript 5. Це 
дɭже кɨɪиɫɧа ɦɨжɥивɿɫɬɶ даɧɨгɨ ɮɪейɦвɨɪка, ɹка 
ɧадаɽ багаɬɨ ɦɨжɥивɨɫɬей. 

Пɨдɿбɧɨ ɩеɪекɥадɭ ES2015-2018 ɭ EcmaScript 5, 
TypeScript ɬакɨж ɩеɪекɥадаɽɬɶɫɹ в JavaScript бɭдɶ-ɹкɨʀ 
веɪɫɿʀ, ɩɨɱиɧаɸɱи з EcmaScript 3. Такиɦ ɱиɧɨɦ, 
ɩɿдɬɪиɦка ɬакɨж ɧадаɽɬɶɫɹ в ɫɬаɪиɯ бɪаɭзеɪаɯ [2-5]. 

ФРЕЙМВОРК REACT 

React – ɰе бɿбɥɿɨɬека, ɹка бɭɥа ɫɬвɨɪеɧа дɥɹ 
ɧадаɧɧɹ ɦɨжɥивɨɫɬɿ ɪɨзɪɨбɧикаɦ ɫɬвɨɪɸваɬи 
ɿɧɬеɪɮейɫ кɨɪиɫɬɭваɱа. Вɨɧа дɨɩɨɦагаɽ виɪɿɲɭваɬи 
ɩɪɨбɥеɦи ɧе ɩɨвɧɨгɨ, а ɱаɫɬкɨвɨгɨ ɨɧɨвɥеɧɧɹ 
ɫɬɨɪɿɧки. Це дɭже важɥивɨ ɩɪи ɪɨзɪɨбɰɿ 
ɨдɧɨɫɬɨɪɿɧкɨвиɯ веб-дɨдаɬкɿв. Даɧа бɿбɥɿɨɬека 
ɪɨзɪɨбɥɹɽɬɶɫɹ Facebook, Instagram ɬа ɩɪɨɫɬɨ 
ɫɩɿɥɶɧɨɬɨɸ, адже вɨɧа вɿдкɪиɬа. 

React ɧадаɽ ɦɨжɥивɿɫɬɶ ɩɪɨгɪаɦɿɫɬаɦ ɫɬвɨɪɸваɬи 
ɧе ɥиɲе веɥикɿ веб-дɨдаɬки, а й ɨдɧɨɫɬɨɪɿɧкɨвɿ, ɹкɿ 
викɨɪиɫɬɨвɭɸɬɶ даɧɿ, ɳɨ ɦɨжɭɬɶ зɦɿɧɸваɬиɫɹ ɭ ɱаɫɿ, 
ɩɪи ɰɶɨɦɭ, ɩеɪезаваɧɬажеɧɧɹ ɫɬɨɪɿɧки ɧе ɩɨɬɪɿбɧе. 
Цɿɥɶ React – бɭɬи ɩɪɨɫɬиɦ ɬа ɲвидкиɦ ɿ вɿɧ з ɰиɦ 
ɫɩɪавɥɹɽɬɶɫɹ.  

Так ɹк React вɿдɩɨвɿдаɽ видɨвɿ ɭ ɦɨдеɥɿ MVC 
(model-view-controller), ɬɨ вɿɧ вɿдɩɨвɿдаɽ ɥиɲе за 
ɨбɪɨбкɭ ɿɧɬɪеɮейɫɭ кɨɪиɫɬɭваɱа ɭ дɨдаɬкаɯ. Цɹ йɨгɨ 
здаɬɧɿɫɬɶ ɦɨже бɭɬи викɨɪиɫɬаɧа з ɿɧɲиɦи 
ɮɪейɦвɨɪкаɦи абɨ бɿбɥɿɨɬекаɦи ɧа базɿ JavaScript. 

Заваɧɬажɭɸɱи ɫɬɨɪɿɧкɭ, ɫкɪиɩɬ ɩɪийɦаɽ ɩɿд 
кɨɧɬɪɨɥɶ еɥеɦеɧɬ DOM, ɹкий ви ɩеɪедаɥи ɧа ɧɶɨгɨ. 
Теɩеɪ ɭ ɰɶɨɦɭ еɥеɦеɧɬɿ React ɩаɧɭɽ веɪɯɨвɧɨ. Вɿɧ 
ɦɨже ɫɬежиɬи за дɿɹɦи кɨɪиɫɬɭваɱа ɬа зɦɿɧɸваɬи 
деɪевɨ еɥеɦеɧɬɿв ɧа бɭдɶ-ɹкɨɦɭ ɪɿвɧɿ. Дɥɹ ɰɶɨгɨ вɿɧ 
викɨɪиɫɬɨвɭɽ ɲвидкий вɿɪɬɭаɥɶɧий DOM. Цей 
кɨɦɩɨɧеɧɬ ɦɨже ɩɨдаɬи бɭдɶ-ɹкий кɨɦɩɨɧеɧɬ (абɨ 
деɪевɨ кɨɦɩɨɧеɧɬɿв), заɥежɧɨ вɿд ɩɨɬɨɱɧɨгɨ ɫɬаɧɭ 
ɩɪɨгɪаɦи. Деɹкɿ дɪɿбɧиɰɿ абɨ ɧавɿɬɶ веɫɶ вɦɿɫɬ ɦɨжɭɬɶ 
зɦɿɧиɬиɫɹ [6-7]. 

У React ɧе вɿдɨɦа ɦɨдеɥɶ MVC, ɨɫкɿɥɶки 
кɨɦɩɨɧеɧɬ вкɥɸɱаɽ в ɫебе ɿ ɩеɪегɥɹд (вɿзɭаɥɿзаɰɿɸ), ɿ 
ɥɨгɿкɭ. Це ɨзɧаɱаɽ, ɳɨ в кɨɦɩɨɧеɧɬɿ, ɬакɨɦɭ ɹк 
ɫеɥекɬɨɪ, ви вказɭɽɬе ɹк йɨгɨ зɨвɧɿɲɧɿй вигɥɹд, ɬак ɿ 
ɩɨведɿɧкɭ. Дɥɹ зɪɭɱɧɨɫɬɿ викɨɪиɫɬɨвɭɽɬɶɫɹ 
ɫɩеɰɿаɥɶɧий ɫиɧɬакɫиɫ JSX (JavaScript XML). Це 
ɫɯɨже ɧа HTML, аɥе ɧаɫɩɪавдɿ ɰе ɱиɫɬий JavaScript. 

ФРЕЙМВОРК VUE.JS 

Vue – ɧɨвий ɮɪейɦвɨɪк дɥɹ ɫɬвɨɪеɧɧɹ ɿɧɬеɪɮейɫɿв 
кɨɪиɫɬɭваɱа. На вɿдɦɿɧɭ вɿд ɿɧɲиɯ ɮɪейɦвɨɪкɿв, Vue 
ɪɨзɪɨбɥеɧий з ɧɭɥɹ, ɳɨб ɩɨɫɬɭɩɨвɨ ɿɧɬегɪɭваɬиɫɹ в 
ɫеɪедɭ ɩɪɨɧɪаɦɭваɧɧɹ. Оɫɧɨвɧа бɿбɥɿɨɬека 
ɨɪɿɽɧɬɨваɧа ɥиɲе ɧа ɲаɪ ɩеɪегɥɹдɭ, ɿ ʀʀ ɥегкɨ 
ɩɿдбиɪаɬи ɬа ɿɧɬегɪɭваɬи з ɿɧɲиɦи бɿбɥɿɨɬекаɦи абɨ 
ɿɫɧɭɸɱиɦи ɩɪɨекɬаɦи. З ɿɧɲɨгɨ бɨкɭ, Vue ɬакɨж 
ɱɭдɨвɨ здаɬɧий ɫɬвɨɪɸваɬи ɫкɥадɧɿ ɨдɧɨɫɬɨɪɿɧкɨвɿ 
веб-дɨдаɬки, кɨɥи викɨɪиɫɬɨвɭɽɬɶɫɹ в ɩɨɽдɧаɧɧɿ з 
ɫɭɱаɫɧиɦи ɿɧɫɬɪɭɦеɧɬаɦи ɬа бɿбɥɿɨɬекаɦи ɩɿдɬɪиɦки 
[8]. 

Одɧа з гɨɥɨвɧиɯ ɩеɪеваг Vue – ɪеакɬивɧɿɫɬɶ. Так ɹк 
ɦɨдеɥɿ – JavaScript ɨб’ɽкɬи, ɬɨ кеɪɭваɬи ɫɬаɧаɦи дɭже 

ɩɪɨɫɬɨ. Кɨжеɧ кɨɦɩɨɧеɧɬ авɬɨɦаɬиɱɧɨ ɫɥɿдкɭɽ за 
ɫɨбɨɸ ɿ ɪɨзɭɦɿɽ кɨɥи ɧеɨбɯɿдɧɨ ɪе-ɪеɧдеɪиɬиɫɹ. 

ОЦІНКА ЕФЕКТИВНОСТІ МЕТОДІВ 

Дɥɹ ɩɨɪɿвɧɹɧɧɹ еɮекɬивɧɨɫɬɿ даɧиɯ ɩɿдɯɨдɿв дɨ 
ɪеаɥɿзаɰɿʀ ɨдɧɨɫɬɨɪɿɧкɨвиɯ веб-дɨдаɬкɿв бɭɥɨ 
ɫɬвɨɪеɧɨ дɨдаɬɨк дɥɹ ɩɥаɧɭваɧɧɹ – ɫɩиɫɨк задаɱ. Йɨгɨ 
ɦɨжɧа ɩɨбаɱиɬи ɧа Риɫ. 1. 

Вɫɿ ɩɿдɯɨди ɩɨказаɥи гаɪɧɿ ɪезɭɥɶɬаɬи в ɩɨɪɿвɧɹɧɧɿ 
з ɧаɩиɫаɧɧɹɦ дɨдаɬка з викɨɪиɫɬаɧɧɹɦ ɥиɲе 
JavaScript. Пɪи ɩɿдɪаɯɭɧкаɯ еɮекɬивɧɨɫɬɿ бɭɥɨ взɹɬɨ 
кɿɥɶкɿɫɬɶ ɪɹдкɿв кɨдɭ ɧа JS за 1. 

Маɽɦɨ ɬакɿ ɩɨказɧики еɮекɬивɧɨɫɬɿ: 
1. Vue.js – 0,321. 
2. Angular – 0,356. 
3. React – 0,413. 
Тɨбɬɨ, ɩɪи викɨɪиɫɬаɧɧɿ ɮɪеɦвɨɪкɿв, ɦи 

зɦеɧɲɭɽɦɨ кɿɥɶкɿɫɬɶ ɧаɩиɫаɧɨгɨ кɨдɭ в 3 ɪази. Це 
зɧаɱɧɨ екɨɧɨɦиɬɶ ɱаɫ ɬа заɬɪаɬи ɧа ɫɬвɨɪеɧɧɹ 
ɨдɧɨɫɬɨɪɿɧкɨвɨгɨ дɨдаɬка. 

ВИСНОВКИ 

У ɫɩиɫкɭ бɿбɥɿɨгɪаɮɿɱɧиɯ ɩɨɫиɥаɧɶ ɧавɨдɹɬɶɫɹ 
ɬɿɥɶки джеɪеɥа, ɧа ɹкɿ авɬɨɪ ɩɨɫиɥаɽɬɶɫɹ ɭ ɬекɫɬɿ. 

В ɪезɭɥɶɬаɬɿ викɨɧаɧɧɹ даɧɨʀ ɪɨбɨɬи бɭɥи 
ɪɨзгɥɹɧɭɬɿ ɦеɬɨди ɫɬвɨɪеɧɧɹ ɨдɧɨɫɬɨɪɿɧкɨвиɯ веб-
дɨдаɬкɿв ɿ виɹвɥеɧɨ ʀɯ еɮекɬивɧɿɫɬɶ. 

Пɪи ɫɬвɨɪеɧɧɿ веб-дɨдаɬкɭ дɥɹ ɫɩиɫка задаɱ 
ɧайеɮекɬивɧɿɲиɦ виɹвивɫɹ ɮɪейɦвɨɪк Vue.js, ɬɪɿɲки 
ɦеɧɲ еɮекɬивɧиɦ Angular ɬа ɧайɦеɧɲ еɮекɬивɧиɦ 
React. Аɥе ɭ кɨжɧɨгɨ з ɧиɯ ɽ ɫвɨʀ ɩɥɸɫи ɿ вɨɧи 
еɮекɬивɧɿɲɿ, ɧɿж ɩɪɨɫɬий JS. 
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Централɿзоване керуваннɹ музичними 
сервɿсами 

Бɨгɨɦɨɥ Рɨɦаɧ 
КПІ ɿɦ. Ігɨɪɹ Сɿкɨɪɫɶкɨгɨ 

Киʀв, Укɪаʀɧа 
Анотацɿɹ. Меɬа сɬаɬɬɿ – переглɹнɭɬи наɹвнɿ 

способи вирɿɲеннɹ завданнɹ, видɿлиɬи ʀɯнɿ переваги ɿ 
недолɿки ɿ  змоделɸ-ваɬи арɯɿɬекɬɭрне рɿɲеннɹ, ɹке 
об’ɽднɭɽ всɿ переваги, а ɬакож не бɭде мɿсɬиɬи 
недолɿкɿв оглɹнɭɬиɯ аналогɿв. Найкраɳим рɿɲеннɹм 
длɹ реалɿзаɰɿʀ даного завданнɹ ɹвлɹɽɬɶсɹ програмний 
продɭкɬ сɬворнеий на основɿ  клɿɽнɬ – серверноʀ 
арɯɿɬекɬɭри серверна ɱасɬина ɹкоʀ реалɿзована за 
допомогоɸ мɿкросервɿсного пɿдɯодɭ. 

Клɸчовɿ слова: музичнɿ сервɿси, клɿɽнт – серверна 
архɿтектура, мɿкросервɿси, управлɿннɹ музичним 
контентом. 

Пɪɨɫɥɭɯɨвɭваɧɧɹ аɭдɿɨ-кɨɦɩɨзиɰɿй з кɨжɧиɦ 
ɪɨкɨɦ ɫɬаɽ вɫе важɥивɿɲɨɸ ɱаɫɬиɧɨɸ ɫɭɱаɫɧɨгɨ 
жиɬɬɹ, а ɫɩɨɫɨби дɨɫɬɭɩɭ дɨ аɭдɿɨ кɨɧɬеɧɬɭ з 
кɨжɧиɦ ɪɨкɨɦ ɫɬаɸɬɶ ɩɪɨɫɬɿɲиɦи. В ɦежаɯ 
евɨɥɸɰɿʀ ɩеɪедаɱɿ аɭдɿɨ-даɧиɯ ɦɨжɧа видɿɥиɬи 
декɿɥɶка ɫɬадɿй ɪɨзвиɬкɭ: еɬаɩ ɩɪеваɥɸваɧɧɹ 
ɮɿзиɱɧиɯ ɧɨɫɿʀв дɥɹ заɩиɫɭ ɮайɥɿв еɥекɬɪɨɧɧɨгɨ 
ɮɨɪɦаɬɭ ɧа кɿɧɰевɿй ɦаɲиɧɿ кɨɪиɫɬɭваɱа (кɨɦɩакɬ-
диɫкɿв) ɬа еɬаɩ ɪɨзɩɨвɫɸджеɧɧɹ ɨɧɥайɧ-дɨɫɬɭɩɭ.  

Недɨɥɿки диɫкɿв дɨɫиɬɶ ɱиɫɥеɧɧɿ ɬа ɩɨɥɹгаɸɬɶ ɭ 
ɧеɨбɯɿдɧɨɫɬɿ збеɪɿгаɧɧɹ даɧиɯ, ɧеɫɬɿйкɨɫɬɿ дɨ 
ɩɨɲкɨджеɧɶ, ɧезɪɭɱɧɨɫɬɿ викɨɪиɫɬаɧɧɹ, а ɬакɨж 
ɦɨжɥивɨɫɬɿ вɬɪаɬи даɧиɯ. Дɨ ɬɨгɨ ж, ɩɪɨɬɹгɨɦ 
ɩевɧɨгɨ ɱаɫɭ ɬеɧдеɧɰɿɽɸ бɭɥɨ збеɪɿгаɧɧɹ 
кɨɦɩɨзиɰɿй ɧа ɦаɲиɧɿ кɨɪиɫɬɭваɱа, ɳɨ бɭɥɨ 
ɨбɭɦɨвɥеɧɨ ɥɿɦɿɬɨваɧиɦи ɪеɫɭɪɫаɦи ɿɧɬеɪɧеɬɭ. В 
ɪезɭɥɶɬаɬɿ ɰе ɩɪизвеɥɨ дɨ ɩɨɹви ɧизки ɧедɨɥɿкɿв, ɹкɿ 
бɭɥи ɩɨв’ɹзаɧɿ ɿз ɧеɦɨжɥивɿɫɬɸ вɱаɫɧɨгɨ ɨɬɪиɦаɧɧɹ 
ɧɨвиɧɨк ɦɭзики в ɦɨɦеɧɬ ʀɯ виɯɨдɭ ɬа ɩɨɹви ɧа 
ɪиɧкɭ ɿ ɩɨɲɭкɭ ɿɫɧɭɸɱɨʀ кɨɦɩɨзиɰɿʀ. Даɧɿ ɧедɨɥɿки 
ɩɨɪɨдиɥи ɫеɪвɿɫи з ɩɪɨɫɥɭɯɨвɭваɧɧɹ ɦɭзиɱɧиɯ 
кɨɦɩɨзиɰɿй ɨɧɥайɧ. Даɧий ɩɿдɯɿд ɽ зɪɭɱɧиɦ дɥɹ 
кɨɪиɫɬɭваɱа, аɥе в ɯɨдɿ ɪɨзвиɬкɭ ɪеɫɭɪɫɿв ɬакɨгɨ 
ɬиɩɭ ɬа збɿɥɶɲеɧɧɹɦ ʀɯ кɿɥɶкɨɫɬɿ виɧикɥа ɩɪɨбɥеɦа 
забезɩеɱеɧɧɹ ɰеɧɬɪаɥɿзɨваɧɨгɨ дɨɫɬɭɩɭ дɨ ɫеɪвɿɫɿв. 

Дɥɹ визɧаɱеɧɧɹ ɲɥɹɯɿв виɪɿɲеɧɧɹ ɰиɯ ɧедɨɥɿкɿв 
ɪɨзгɥɹɧеɦɨ ɿɫɧɭɸɱɿ ɫеɪвɿɫи ɧа ɩɪикɥадɿ Spotify, 
Apple Music, YouTube Music. Мɭзика ɦɨже бɭɬи 
ɩеɪегɥɹɧɭɬа абɨ вɿдɫɨɪɬɨваɧа (зɧайдеɧа) завдɹки 
ɦɨжɥивɨɫɬɿ ɩɨɲɭкɭ з викɨɪиɫɬаɧɧɹɦ ɪɿзɧиɯ 
ɩаɪаɦеɬɪɿв, ɬакиɯ ɹк викɨɧавеɰɶ, аɥɶбɨɦ, жаɧɪ, 
ɫɩиɫɨк вɿдɬвɨɪеɧɧɹ. Дɥɹ кɨɪиɫɬɭваɱа ɧадаɽɬɶɫɹ 
ɦɨжɥивɿɫɬɶ ɫɬвɨɪеɧɧɹ ɿ ɪедагɭваɧɧɹ ɫɩиɫкɿв 
ɩɪɨгɪаваɧɧɹ. Пɪɨɬе, ɧаɹвɧɿɫɬɶ ɩɥаɬɧиɯ ɩɿдɩиɫɨк, 
ɧеɨбɯɿдɧɿɫɬɶ ɩеɪекɥɸɱаɬиɫɶ ɦɿж ɪɿзɧиɦи ɫеɪвɿɫаɦи 
ɩɨɪɨджɭɽ завдаɧɧɹ ɰеɧɬɪаɥɿзɨваɧɨгɨ ɭɩɪавɥɿɧɧɹ в 
ɦежаɯ ɦɿжɫеɪвɿɫɧɨʀ взаɽɦɨдɿʀ ɬа агɪегаɰɿʀ аɭдɿɨ 
кɨɧɬеɧɬɭ кɨɪиɫɬɭваɱа. Дɥɹ ɩɨбɭдɨви ɩɪɨгɪаɦɧɨгɨ 
ɪɿɲеɧɧɹ ɧеɨбɯɿдɧɨ ɩɪɨаɧаɥɿзɭваɬи ɿɫɧɭɸɱɿ ɫеɪвɿɫи, 
а ɫаɦе ɮɨɪɦаɬ взаɽɦɨдɿʀ з ɧиɦи. В ɹкɨɫɬɿ джеɪеɥа 
кɨɧɬеɧɬɭ дɥɹ ɩɨдаɥɶɲɨгɨ ɰеɧɬɪаɥɿзɨваɧɨгɨ 

ɭɩɪавɥɿɧɧɹ ɬа агɪегаɰɿʀ. Аɧаɥɿзɭɸɱи дɨкɭɦеɧɬаɰɿɸ 
ɪɨбɨɬи API (Application Programming Interface) [1] 
виɳезгадаɧиɯ ɫеɪвɿɫɿв ɦɨжɧа зɪɨбиɬи виɫɧɨвɨк, ɳɨ 
даɧɿ ɫеɪвɿɫи ɦаɸɬɶ ɫɯɨжий ɬиɩ авɬɨɪизаɰɿʀ  за 
дɨɩɨɦɨгɨɸ вɿдкɪиɬɨгɨ ɩɪɨɬɨкɨɥɭ OAuth 2.0 [2], 
ɹкий дɨзвɨɥɹɽ ɬɪеɬɿй ɫɬɨɪɨɧɿ  ɧадаваɬи ɩɪава 
ɨбɦежеɧɨгɨ дɨɫɬɭɩɭ дɨ ɪеɫɭɪɫɿв кɨɪиɫɬɭваɱа без 
ɧеɨбɯɿдɧɨʀ ɩеɪедаɱɿ ɥɨгɿɧа ɿ ɩаɪɨɥɹ. 

Дɥɹ агɪегаɰɿʀ ɿ ɰеɧɬɪаɥɿзɨваɧɨгɨ ɭɩɪавɥɿɧɧɹ 
ɦɭзиɱɧиɯ ɫеɪвɿɫɿв бɭɥɨ видɿɥеɧɨ ɪɹд загаɥɶɧиɯ 
ɨзɧак ɿ ɮɭɧкɰɿй, ɹкɿ ɩɪиɬаɦаɧɧɿ кɨжɧɨɦɭ ɿз 
виɳезгадаɧиɯ ɫеɪвɿɫɿв ɬакиɯ ɹк: YouTube Music, 
Deezer  Spotify, ɳɨ вɿдɿгɪаɸɬɶ ɨɫɧɨвɧɭ ɪɨɥɶ ɩɨ 
взаɽɦɨдɿʀ з ɦɭзиɱɧиɦ кɨɧɬеɧɬɨɦ. Пɿд ɱаɫ ɨгɥɹдɭ 
ɿɫɧɭɸɱиɯ ɪɿɲеɧɶ бɭɥɨ зɧайдеɧɨ ɧаɫɬɭɩɧɿ дɨдаɬки: 
Soundiiz ɿ Musconv. Дɨдаɬɨк Soundiiz, ɪеаɥɿзɨваɧий 
за дɨɩɨɦɨгɨɸ веб-ɨɪɿɽɧɬɨваɧɨʀ аɪɯɿɬекɬɭɪи, 
ɨб’ɽдɧɭɽ бɥизɶкɨ ɬɪидɰɹɬи ɦɭзиɱɧиɯ ɫеɪвɿɫɿв ɿ 
ɪеаɥɿзɨвɭɽ аɥгɨɪиɬɦи ɩеɪедаɱɿ ɦɭзиɱɧиɯ даɧиɯ ɦɿж 
ɩɨɬɨкɨвиɦи ɩɥаɬɮɨɪɦаɦи. Дɨ ɨɫɧɨвɧиɯ 
ɦɨжɥивɨɫɬей даɧɨгɨ дɨдаɬкɭ ɦɨжɧа вɿдɧеɫɬи 
ɫиɧɯɪɨɧɿзаɰɿɸ ɫɩиɫкɿв вɿдɬвɨɪеɧɧɹ за дɨɩɨɦɨгɨɸ 
ɹкɨʀ ɦɨжɧа ɰеɧɬɪаɥɿзɨваɧɨ кеɪɭваɬи ɫɬвɨɪеɧɧɹɦ, 
видаɥеɧɧɹɦ, ɪедагɭваɧɧɹɦ ɦɭзиɱɧɨгɨ кɨɧɬеɧɬɭ вɫɿɯ 
ɫеɪвɿɫɿв.  Такɨж викɨɧаɧа ɦɨжɥивɿɫɬɶ ɿɦɩɨɪɬɭ ɬа 
екɫɩɨɪɬɭ даɧиɯ за дɨɩɨɦɨгɨɸ ɮайɥɿв з ɪɨзɲиɪеɧɧɹɦ 
M3U, XSPF, TXT, CSV, URL ɩɨɫиɥаɧɧɹ ɬа ɿɧ. 
MusConv – ɩɥаɬɮɨɪɦа ɹка ɨб’ɽдɧɭɽ в ɫɨбɿ бɿɥɶɲ ɧɿж 
30 ɦɭзиɱɧиɯ ɫеɪвɿɫɿв, ɦаɽ багаɬɨ ɫɩɿɥɶɧиɯ 
ɦɨжɥивɨɫɬей ɿз Soundiiz, а ɫаɦе ɫиɧɯɪɨɧɿзаɰɿɸ 
ɦɭзиɱɧиɯ ɫɩиɫкɿв, екɫɩɨɪɬ ɿ ɿɦɩɨɪɬ даɧиɯ. Дɨдаɬɨк 
ɦаɽ ɿ ɫɭɬɬɽвɭ ɩеɪевагɭ ɧад Soundiiz, ɬɨɦɭ ɳɨ ɦаɽ 
ɫвɨɽ гɪаɮɿɱɧе вɿкɧɨ кɨɪиɫɬɭваɱа (деɫкɬɨɩ) ɿ ɽ 
дɨɫɬɭɩɧиɦ дɥɹ бɿɥɶɲɨɫɬɿ ɫɭɱаɫɧиɯ ɩɪиɫɬɪɨʀв. 

Сеɪед ɩеɪеваг даɧиɯ ɪɿɲеɧɶ ɦɨжɧа видɿɥиɬи 
зɪɭɱɧɿɫɬɶ ɫɬвɨɪеɧɧɹ ɧɨвиɯ ɫɩиɫкɿв вɿдɬвɨɪеɧɧɹ, 
адже дɨдаɽɬɶɫɹ ɦɨжɥивɿɫɬɶ ɲабɥɨɧɧɨгɨ 
заваɧɬажеɧɧɹ ɮайɥɿв e вказаɧɨɦɭ ɮɨɪɦаɬɿ ɿ ʀɯ 
ɩɪɨгɪаɦɧа ɨбɪɨбка (ɩаɪɫиɧг). Цɿ ɮайɥи 
ɫɬвɨɪɸɸɬɶɫɹ за дɨɩɨɦɨгɨɸ ɩɨɩɭɥɹɪɧиɯ ɦɭзиɱɧиɯ 
ɩɥеɽɪɿв, ɳɨ дɨзвɨɥɹɽ кɨɪиɫɬɭваɱевɿ вɿдɦɨвиɬиɫɶ вɿд 
ɪɭɱɧɨгɨ ввɨдɭ ɿɧɮɨɪɦаɰɿʀ, а ɬакɨж ɧадаɽ ɦɨжɥивɿɫɬɶ 
ɩаɪɫиɧгɭ даɧиɯ за дɨɩɨɦɨгɨɸ URL-ɩɨɫиɥаɧɧɹ. 
Сеɪед ɧедɨɥɿкɿв ɦɨжɧа видɿɥиɬи ɩɥаɬɧɭ ɩɿдɩиɫкɭ 
дɥɹ кɨжɧɨгɨ ɿз ɩɪɨдɭкɬɿв, вɿдɫɭɬɧɿɫɬɶ вɿкɨɧɧɨгɨ 
дɨдаɬкɭ ɩɿд ОС Windows, Linux ɭ Soundiiz, ɹкий ɦɿг 
би ɫɩɪɨɫɬиɬи дɨɫɬɭɩ кɨɪиɫɬɭваɱɿв дɨ ɫеɪвɿɫɭ. Такɨж 
ɩɪи веɥикɨɦɭ ɧаваɧɬажеɧɿ ɧа даɧɿ ɪеɫɭɪɫи ɦɨжɥиве 
«завиɫаɧɧɹ» ɩɪɨгɪаɦи ɧа деɹкий ɱаɫ, дɥɹ ɬɨгɨ аби ɧе 
ɩɪизвеɫɬи даɧиɯ ɧезɪɭɱɧɨɫɬей дɥɹ кɨɪиɫɬɭваɱа 
ɧакɥадаɸɬɶɫɹ ɨбɦежеɧɧɹ ɩɨ кɿɥɶкɨɫɬɿ ɫɬвɨɪеɧиɯ 
ɬɪекɿв в ɨдɧɨɦɭ ɿз ɫɩиɫкɭ вɿдɬвɨɪеɧɶ. Вɿдɩɨвɿдɧɨ дɨ 
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ɩɪɨведеɧɨгɨ ɨгɥɹдɭ бɭɥɨ вɫɬаɧɨвɥеɧɨ ɩеɪеваги ɬа 
ɧедɨɥɿки ɿɫɧɭɸɱиɯ ɫиɫɬеɦ. В  вɿдɩɨвɿдɧɨɫɬɿ дɨ 
ɧаɹвɧиɯ ɧедɨɥɿкɿв ɩɨɫɬаɽ завдаɧɧɹ ɩɨ ɪеаɥɿзаɰɿʀ 
аɧаɥɨгɭ ɿɫɧɭɸɱиɯ ɪɿɲеɧɶ, ɳɨ забезɩеɱиɬɶ 
ɩɨɽдɧаɧɧɹ ɩеɪеваг ɬа ɦɿɧɿɦɿзɭɽ кɿɥɶкɿɫɬɶ ɧедɨɥɿкɿв. 
Виɯɨдɹɱи з ɨгɥɹдɭ аɧаɥɨгɿв завдаɧɧɹ ɧа ɪеаɥɿзаɰɿɸ 
ɩɪɨгɪаɦɧɨгɨ заɫɨбɭ ɫкɥадаɽɬɶɫɹ з  ɧаɩиɫаɧɧɹ 
ɫиɫɬеɦи, ɳɨ ɦɿɫɬиɬиɦе в ɹкɨɫɬɿ ɩɪедɫɬавɥеɧɧɹ дɥɹ 
кɨɪиɫɬɭваɱа гɪаɮɿɱɧий вɿкɨɧɧий дɨдаɬɨк. Даɧа 
ɫиɫɬеɦа ɩɨвиɧɧа ɩɨɽдɧɭваɬи  вɫɿ ɩеɪеваги ɫеɪвɿɫɿв, 
а ɫаɦе: ɦɨжɥивɿɫɬɶ авɬɨɦаɬиɱɧɨгɨ заваɧɬажеɧɧɹ 
ɦɭзиɱɧиɯ кɨɦɩɨзиɰɿй ɧа ɨɫɧɨвɿ заваɧɬажеɧɧɹ 
ɫɩеɰɿаɥɿзɨваɧɨгɨ ɮɨɪɦаɬɭ ɮайɥɿв, ɹкɿ ɫɬвɨɪɸɸɬɶɫɹ  
за дɨɩɨɦɨгɨɸ аɭдɿɨ-ɩɪɨгɪаваɱɿв з ɪɿзɧиɦ 
ɪɨзɲиɪеɧɧɹɦ, ɦɨжɥивɿɫɬɶ ɨɬɪиɦаɧɧɹ ɫɩиɫкɭ 
вɿдɬвɨɪеɧɧɹ за дɨɩɨɦɨгɨɸ URL-ɩɨɫиɥаɧɧɹ, ɧадаɬи 
зɦɨгɭ кɨɪиɫɬɭваɱевɿ дɥɹ вɿɥɶɧɨгɨ ɿ ɬа ɦɨжɥивɿɫɬɶ 
ɩɨɲɭкɭ кɨɦɩɨзиɰɿʀ в ɧаɫɥɿдɨк ввɨдɭ ɬекɫɬɭ, ɹкий 
бɭде зɱиɬаɧɨ ɿ зɧайдеɧɨ вɿдɩɨвɿдɧий ɬɪек ɭ кɨжɧɨɦɭ 
ɿз ɫеɪвɿɫɿв. Такɨж ɩɨɬɪɿбɧɨ ɭɧикɧɭɬи ɧедɨɥɿкɿв, ɹкɿ 
бɭдɭɬɶ ɫɩɪɨвɨкɨваɧɿ за ɭɦɨви ɨбɪɨбки веɥикɨгɨ 
ɨбɫɹгɭ даɧиɯ: ɧаɹвɧɿɫɬɶ ɫɭɬɬɽвɨгɨ ɬа ɩɨɦɿɬɧɨгɨ 
зɧижеɧɧɹ ɲвидкɨɫɬɿ вɿдкɥикɭ. Важɥивиɦ аɫɩекɬɨɦ 
ɽ ɧаɹвɧɿɫɬɶ ɩɥаɬɧɨʀ ɩɿдɩиɫки, ɹка ɧакɥадаɽ багаɬɨ 
ɫɭɬɬɽвиɯ ɨбɦежеɧɶ ɩɨ зɪɭɱɧɨɫɬɿ кɨɪиɫɬɭваɧɧɹ.  

Дɥɹ ɬɨгɨ ɳɨб ɫɬвɨɪиɬи кɨɦɩɥекɫɧе ɩɪɨгɪаɦɧе 
ɪɿɲеɧɧɹ в ɦежаɯ ɨɩиɫаɧɨʀ виɳе задаɱɿ, ɧеɨбɯɿдɧɨ 
визɧаɱиɬи загаɥɶɧий ɬиɩ ɦɿжкɨɦɩɨɧеɧɬɧɨʀ 
взаɽɦɨдɿʀ в ɦежаɯ ɩɨбɭдɨви аɪɯɿɬекɬɭɪɧɨгɨ 
ɪɿɲеɧɧɹ, виɯɨдɹɱи з кɪиɬеɪɿɸ ɩɪɨ ɧаɹвɧɿɫɬɶ 
декɿɥɶкɨɯ ɩɪиɫɬɪɨʀв в ɨдɧɨгɨ кɨɪиɫɬɭваɱа ɬа зɧаɱɧɨʀ 
кɿɥɶкɨɫɬɿ кɿɧɰевиɯ кɨɪиɫɬɭваɱɿв ɫеɪвɿɫɭ, 
заɥиɲаɸɬɶɫɹ ɧаɫɬɭɩɧɿ аɪɯɿɬекɬɭɪɧɿ ɪɿɲеɧɧɹ: кɥɿɽɧɬ-
ɫеɪвеɪɧа аɪɯɿɬекɬɭɪа [3], ɫеɪвɿɫ-ɨɪɿɽɧɬɨваɧа 
аɪɯɿɬекɬɭɪа (SOA, аɧгɥ. service-oriented architecture) 
[4]. 

Кɥɿɽɧɬ-ɫеɪвеɪɧɭ аɪɯɿɬекɬɭɪɭ ɦɨжɧа ɫɩɪийɦаɬи 
ɹк кɨɧɰеɩɰɿɸ ɿɧɮɨɪɦаɰɿйɧɨʀ ɦеɪежɿ, де гɨɥɨвɧа 
ɱаɫɬиɧа ɪеɫɭɪɫɿв зɧаɯɨдиɬɶɫɹ ɧа ɫеɪвеɪаɯ, ɹкɿ 
ɨбɫɥɭгɨвɭɸɬɶ ɫвɨʀɯ кɥɿɽɧɬɿв. Даɧа аɪɯɿɬекɬɭɪа 
ɫкɥадаɽɬɶɫɹ ɿз ɧаɫɬɭɩɧиɯ кɨɦɩɨɧеɧɬɿв: 

1) Набɿɪ ɫеɪвеɪɿв, ɹкɿ ɨбɪɨбɥɹɸɬɶ заɩиɬи 
кɥɿɽɧɬɿв.  

2) Набɿɪ кɥɿɽɧɬɿв, ɳɨ звеɪɬаɸɬɶɫɹ дɨ ɫеɪвеɪɧɨʀ 
ɱаɫɬиɧи ɫиɫɬеɦи. 

3) Рɿвеɧɶ кɨɦɭɧɿкаɰɿʀ, ɳɨ базɭɽɬɶɫɹ ɧа 
ɦеɪежевиɯ ɩɪɨɬɨкɨɥаɯ  взаɽɦɨдɿʀ ɬа забезɩеɱɭɽ 
ɨбɦɿɧ ɿɧɮɨɪɦаɰɿɽɸ ɦɿж кɨɦɩɨɧеɧɬаɦи ɫиɫɬеɦи, а 
ɫаɦе кɥɿɽɧɬаɦи ɬа ɫеɪвеɪаɦи. 

Сеɪвɿɫ-ɨɪɿɽɧɬɨваɧа аɪɯɿɬекɬɭɪа(SOA) – 
ɦɨдɭɥɶɧий ɩɿдɯɿд дɥɹ ɪɨзɪɨбки ɩɪɨгɪаɦɧɨгɨ 
забезɩеɱеɧɧɹ, в ɹкɨɦɭ кɨɦɩɨɧеɧɬи ɪɨзɩɨдɿɥеɧɿ в 
ɪɿзɧиɯ вɭзɥаɯ ɦеɪежɿ, ɹкɿ ɽ ɫɥабɨɩɨвɹ 'заɧиɦи ɦɿж 
ɫɨбɨɸ, а ɬакɨж ɦаɸɬɶ ɫɬаɧдаɪɬизɨваɧɿ ɿɧɬеɪɮейɫи 
дɥɹ взаɽɦɨдɿʀ за ɫɬаɧдаɪɬизɨваɧиɦи ɩɪɨɬɨкɨɥаɦи 
ɪиɫ. 1. 

Пɪɨгɪаɦɧɿ кɨɦɩɥекɫи, ɹкɿ ɪɨзɪɨбɥеɧɿ ɧа ɨɫɧɨвɿ 
ɫеɪвɿɫ-ɨɪɿɽɧɬɨваɧɨʀ аɪɯɿɬекɬɭɪи, ɪеаɥɿзɭɸɬɶɫɹ ɹк 
ɧабɿɪ веб-ɫɥɭжб, взаɽɦɨдɿɸɱиɯ заɱаɫɬɭ ɩɪɨ 
ɩɪɨɬɨкɨɥɭ SOAP [5]. 

Одиɧ ɿз ваɪɿаɧɬɿв ɫеɪвɿɫ-ɨɪɿɽɧɬɨваɧɨʀ аɪɯɿɬекɬɭɪи 
– ɦɿкɪɨɫеɪвɿɫɧа аɪɯɿɬекɬɭɪа. 

Аɪɯɿɬекɬɭɪɧий ɫɬиɥɶ ɦɿкɪɨɫеɪвɿɫɿв – ɰе ɩɿдɯɿд, 
кɨɥи ɽдиɧий дɨдаɬɨк ɪеаɥɿзɨвɭɽɬɶɫɹ ɹк ɫɭкɭɩɧɿɫɬɶ 
ɧевеɥикиɯ, ɫаɦɨдɨɫɬаɬɧɿɯ, ɧезаɥежɧиɯ, ɧе ɬɿɫɧɨ 
зв’ɹзаɧиɯ ɫеɪвɿɫɿв, ɳɨ ɫɩɿɥкɭɸɬɶɫɹ ɦɿж ɫɨбɨɸ за 
дɨɩɨɦɨгɨɸ ɧабɨɪɭ ɧаɫɬɭɩɧиɯ ɩɪɨɬɨкɨɥɿв: HTTP, 
gRPC, AMQP. Кɨжеɧ ɫеɪвɿɫ ɩɨбɭдɨваɧий ɧавкɨɥɨ 
ɩевɧиɯ бɿзɧеɫ-ɩɨɬɪеб ɿ ɽ вɿдɩɨвɿдаɥɶɧиɦ за ɹкийɫɶ 
кɨɧкɪеɬɧий бɿзɧеɫ-ɩɪɨɰеɫ ɬа ɪɨзгɨɪɬаɽɬɶɫɹ 
ɧезаɥежɧɨ ɨдиɧ вɿд ɨдɧɨгɨ за дɨɩɨɦɨгɨɸ ɩɨвɧɿɫɬɸ 
авɬɨɦаɬизɨваɧɨгɨ ɫеɪедɨвиɳа [6]. Дɥɹ ɪеаɥɿзаɰɿʀ 
кɨжɧɨгɨ ɫеɪвɿɫɭ в ɦежаɯ ɦɿкɪɨɫеɪвɿɫɧɨʀ аɪɯɿɬекɬɭɪи 
ɦɨже бɭɬи викɨɪиɫɬаɧа ɨдɧа ɿз ɨɪɿɽɧɬɨваɧиɯ ɩɿд даɧɭ 
задаɱɭ ɬеɯɧɨɥɨгɿй, ɳɨ ɧадаɽ ɦɨжɥивɿɫɬɶ ɩɪи 
ɫɬвɨɪеɧɧɿ в ɦежаɯ ɨкɪеɦɨ взɹɬɨгɨ ɫеɪвɿɫɭ 
абɫɬɪагɭваɬиɫɶ вɿд ɬеɯɧɨɥɨгɿй ɪɨзɪɨбки ɬа 
вɿдɩɨвɿдɧиɯ ɦɨв ɩɪɨгɪаɦɭваɧɧɹ за дɨɩɨɦɨгɨɸ ɹкиɯ 
бɭɥи ɪеаɥɿзɨваɧɿ ɿɧɲɿ ɫеɪвɿɫи. Кɨжеɧ ɫеɪвɿɫ ɹк 
ɨкɪеɦий кɨɦɩɨɧеɧɬ ɦɿкɪɨɫеɪвɿɫɧɨʀ аɪɯɿɬекɬɭɪи 
ɦɨже ɦɿɫɬиɬи взаɽɦɨдɿɸ з ɪɿзɧиɦи ɬиɩаɦи джеɪеɥ 
даɧиɯ, без ɩɪивɹзки дɨ кɨɧкɪеɬɧɨгɨ ɬиɩɭ в ɦежаɯ 
вɫɿɽʀ аɪɯɿɬекɬɭɪи. Даɧий ɩɿдɯɿд ɦаɽ ɧаɫɬɭɩɧий 
ɫɩиɫɨк ɩеɪеваг: 

1) Сɩɪɨɳеɧɧɹ дɨɩɨвɧеɧɧɹ ɿɫɧɭɸɱɨгɨ, ɬа 
ɦɨдеɪɧɿзаɰɿʀ  ɮɭɧкɰɿɨɧаɥɭ за дɨɩɨɦɨгɨɸ дɨдаваɧɧɹ 
ɨкɪеɦɨгɨ кɨɦɩɨɧеɧɬɭ в аɪɯɿɬекɬɭɪɭ ɱи зɦɿɧи 
ɿɫɧɭɸɱɨгɨ вɿдɩɨвɿдɧɨ.  

2) Мɨжɥивɿɫɬɶ абɫɬɪагɭваɧɧɹ вɿд ɿɫɧɭɸɱиɯ 
кɨɦɩɨɧеɧɬɿв аɪɯɿɬекɬɭɪи, ɳɨ дɨзвɨɥɹɽ ɧезаɥежɧɨ 
зɦɿɧɸваɬи ɥɨгɿкɭ ɩɨведɿɧки ɨкɪеɦɨ взɹɬɨʀ 
аɪɯɿɬекɬɭɪɧɨʀ ɨдиɧиɰɿ.  

3) Вɿдɦɨвɨɫɬɿйкɿɫɬɶ, ɳɨ забезɩеɱɭɽɬɶɫɹ 
ɦɨжɥивɿɫɬɸ ɪɨзгɨɪɬаɧɧɹ ɧɨвɨгɨ екзеɦɩɥɹɪɭ 
аɪɯɿɬекɬɭɪɧɨʀ ɨдиɧиɰɿ(ɫеɪвɿɫɭ) ɭ виɩадкɭ йɨгɨ 
вɿдɦɨви.  

У вɿдɩɨвɿдɧɨɫɬɿ дɨ ɫɩеɰиɮɿкаɰɿʀ ɬеɯɧɿɱɧɨгɨ 
завдаɧɧɹ ɧа ɪɨзɪɨбкɭ ɬа  ɫɩеɰиɮɿки ɿ ɨбɦежеɧɶ, 
ɩеɪеваг ɬа ɧедɨɥɿкɿв кɨжɧɨгɨ з видɿв аɪɯɿɬекɬɭɪɧиɯ 
ɩɿдɯɨдɿв, бɭɥɨ ɩɪийɧɹɬе ɪɿɲеɧɧɹ ɩɪɨ ɪеаɥɿзаɰɿɸ 
взаɽɦɨдɿʀ кɥɿɽɧɬɫɶкɨʀ ɫɬɨɪɨɧи дɨдаɬкɭ з ɫеɪвеɪɨɦ в 
ɦежаɯ кɥɿɽɧɬ ɫеɪвеɪɧɨʀ аɪɯɿɬеɬɭɪи ɬа ɪеаɥɿзаɰɿɸ 
ɫеɪвеɪɧɨʀ ɱаɫɬиɧи ɧа ɨɫɧɨвɿ ɦɿкɪɨɫеɪвɿɫɧɨʀ 
аɪɯɿɬекɬɭɪи. Загаɥɶɧа ɫɯеɦа кɨɦɩɨɧеɧɬɿв ɫиɫɬеɦи 
ɫɩɪɨекɬɨваɧа  ɬа ɩɪɨдеɦɨɧɫɬɪɨваɧа ɧа ɪиɫ. 2. 

Рɨзгɥɹɧеɦɨ ɫеɪвеɪɧий кɨɦɩɨɧеɧɬ аɪɯɿɬекɬɭɪи. 
Виɯɨдɹɱи з кɪиɬеɪɿɸ заваɧɬажеɧɨɫɬɿ кɥаɫɭ ɩɨдɿбɧиɯ 

 
Риɫ. 1. Сɬɪɭкɬɭɪа SOA 
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ɩɿдɫиɫɬеɦ ɫеɪвеɪɧе ɪɿɲеɧɧɹ ɩɨ агɪегаɰɿʀ кɨɧɬеɧɬɭ ɬа 
йɨгɨ ɨɬɪиɦаɧɧɸ, бɭɥɨ ɫɩɪɨекɬɨваɧе ɧа ɨɫɧɨвɿ 
ɦɿкɪɨɫеɪвɿɫɧɨʀ аɪɯɿɬекɬɭɪи, ɳɨ забезɩеɱɭɽ 
ɦɨжɥивɿɫɬɶ гɨɪизɨɧɬаɥɶɧɨгɨ ɬа веɪɬикаɥɶɧɨгɨ 
ɦаɫɲɬабɭваɧɧɹ [7] кɿɧɰевɨгɨ ɪɿɲеɧɧɹ в 
вɿдɩɨвɿдɧɨɫɬɿ дɨ ɧаваɧɬажеɧɧɹ в ɩɨɬɨɱɧий ɦɨɦеɧɬ 
ɱаɫɭ. Взаɽɦɨдɿɹ в ɦежаɯ ɦɿкɪɨɫеɪвɿɫɧɨгɨ ɪɿɲеɧɧɹ 
ɩɨбɭдɨваɧа з викɨɪиɫɬаɧɧɹɦ ɲиɧи даɧиɯ, ɳɨ 
забезɩеɱɭɽ ɰеɧɬɪаɥɿзɨваɧе ɭɩɪавɥɿɧɧɹ ɦɿжɫеɪвɿɫɧиɦ 
ɬɪаɮɿкɨɦ ɬа гаɪаɧɬɭɽ йɨгɨ ɨɬɪиɦаɧɧɹ екзеɦɩɥɹɪɨɦ 
кɨɧкɪеɬɧɨгɨ ɦɿкɪɨɫеɪвɿɫɭ. Шиɧа даɧиɯ ɽ вɯɿдɧɨɸ 
ɬɨɱкɨɸ в ɦеɯаɧɿзɦ ɦɿж ɫеɪвɿɫɧɨʀ кɨɦɭɧɿкаɰɿʀ ɬа 
вɿдɩɨвɿдаɽ за ɩɨбɭдɨвɭ ɦаɪɲɪɭɬɿв дɥɹ ɦеɪежевиɯ 
ɩакеɬɿв. Дɥɹ ɨɬɪиɦаɧɧɹ ɨбɦежеɧɨгɨ заɯиɳеɧɨгɨ 
дɨɫɬɭɩɭ дɨ даɧиɯ кɨɪиɫɬɭваɱа в кɨжɧɨɦɭ ɿз 
ɦɭзиɱɧиɯ ɫеɪвɿɫɿв ɧа кɥɿɽɧɫɶкɿй ɱаɫɬиɧɿ дɨдаɬкɭ 
ɧеɨбɯɿдɧɨ ɪеаɥɿзɭваɬи авɬɨɪизаɰɿɸ ɧа ɨɫɧɨвɿ 
ɩɪɨɬɨкɨɥɭ OAuth2.0, ɹкий ɩɿдɬɪиɦɭɽ кɨжеɧ ɿз 
ɫеɪвɿɫɿв, за дɨɩɨɦɨгɨɸ ɹкɨгɨ бɭде ɧадаɧɨ ɦаɪкеɪ 
дɨɫɬɭɩɭ (access token), ɹкий в ɫвɨɸ ɱеɪгɭ ɧадаваɬиɦе 
ɦɨжɥивɿɫɬɶ викɨɧɭваɬи дɿʀ ɩɨ ɨбɪɨбɰɿ даɧиɯ без 
безɩɨɫеɪедɧɶɨʀ ɭɱаɫɬɿ кɨɪиɫɬɭваɱа ɭ даɧɨɦɭ ɩɪɨɰеɫɿ. 

ТЕХНІЧНЕ РІШЕННЯ 

Дɥɹ ɪеаɥɿзаɰɿʀ ɫɩɪɨекɬɨваɧиɯ аɪɯɿɬекɬɭɪиɧиɯ 
ɪɿɲеɧɶ бɭɥɨ ɩɪɨаɧаɥɿзɨваɧɨ ɧаɹвɧɿ ɬеɯɧɨɥɨгɿʀ, ɧа 
ɨɫɧɨвɿ ɹкиɯ ɦɨжɧа ɪɨзɪɨбиɬи ɩɪɨгɪаɦɧий ɩɪɨдɭкɬ в 
ɦежаɯ ɨбɭɦɨвɥеɧɨʀ аɪɯɿɬекɬɭɪи. Бɭɥɨ ɪɨзгɥɹɧɭɬɨ 
ɩеɪеɥɿк ɬеɯɧɨɥɨгɿй, ɳɨ ɧадаɸɬɶ ɿɧɫɬɪɭɦеɧɬаɪɿй ɩɨ 
ɪеаɥɿзаɰɿʀ ɦɿжкɥɿɽɧɬɫɶкɨʀ взаɽɦɨдɿʀ в ɦежаɯ кɥɿɽɧɬ – 
ɫеɪвеɪɧɨʀ аɪɯɿɬекɬɭɪи ɩɪɨгɪаɦɧɨгɨ ɪɿɲеɧɧɹ ɬакɿ ɹк 
JAVA, .NET. На ɨɫɧɨвɿ ɩɨɪɿвɧɹɧɧɹ ɬеɯɧɨɥɨгɿй [8] 
WPF ɿ Swing, а ɫаɦе ɧа ɨɫɧɨвɿ ɯаɪакɬеɪиɫɬик 
ɪеɫɭɪɫɨзаɬɪаɬɧɨɫɬɿ ɩɨ ɲвидкɨдɿʀ, ɨɩеɪаɬивɧɿй 
ɩаɦ’ɹɬɿ, ɬа ɫкɥадɧɨɫɬɿ ɪеаɥɿзаɰɿʀ. Резɭɥɶɬаɬи 
ɩɨɪɿвɧɹɧɧɹ ɩɪɨдеɦɨɧɫɬɪɨваɧɨ ɧа ɪиɫ. 3. 

Бɭɥɨ ɩɪийɧɹɬе ɪɿɲеɧɧɹ ɩɨ ɪеаɥɿзаɰɿʀ заɫɬɨɫɭɧкɭ 
ɧа ɨɫɧɨвɿ ɩɥаɬɮɨɪɦи .NET, ɹк ɨɩɬиɦаɥɶɧɨʀ ɩɨ 
ɫɩɿввɿдɧɨɲеɧɧɸ виɳе ɩеɪеɪаɯɨваɧиɯ кɪиɬеɪɿʀв. 
Даɧа ɩɥаɬɮɨɪɦа вкɥɸɱаɽ в ɫебе ɧаɫɬɭɩɧɿ ɩеɪеваги: 

1) Забезɩеɱеɧɧɹ ɭзгɨджеɧɨгɨ ɨб'ɽкɬɧɨ-
ɨɪɿɽɧɬɨваɧɨгɨ ɫеɪедɨвиɳа ɩɪɨгɪаɦɭваɧɧɹ дɥɹ 
ɥɨкаɥɶɧɨгɨ збеɪежеɧɧɹ ɿ викɨɧаɧɧɹ ɨб'ɽкɬɧɨгɨ 
кɨдɭ, дɥɹ ɥɨкаɥɶɧɨгɨ викɨɧаɧɧɹ кɨдɭ, 
ɪɨзɩɨдɿɥеɧɨгɨ в ɿɧɬеɪɧеɬɿ, абɨ дɥɹ вɿддаɥеɧɨгɨ 
викɨɧаɧɧɹ. 

2) Забезɩеɱеɧɧɹ ɫеɪедɨвиɳа викɨɧаɧɧɹ кɨдɭ, 
ɳɨ ɦɿɧɿɦɿзɭɽ кɨɧɮɥɿкɬи ɩɪи ɪɨзгɨɪɬаɧɧɿ 
ɩɪɨгɪаɦɧɨгɨ забезɩеɱеɧɧɹ ɬа ɭɩɪавɥɿɧɧɿ 

веɪɫɿɹɦи. 
3) Забезɩеɱеɧɧɹ ɽдиɧиɯ ɩɪиɧɰиɩɿв ɪɨзɪɨбки 

дɥɹ ɪɿзɧиɯ ɬиɩɿв дɨдаɬкɿв, ɬакиɯ ɹк дɨдаɬки 
Windows ɿ веб-дɨдаɬки. 

Сɬаɧɨɦ ɧа ɫɶɨгɨдɧɿ в  ɦежаɯ ɩɥаɬɮɨɪɦи .NET дɥɹ 
ɪеаɥɿзаɰɿʀ гɪаɮɿɱɧɨʀ кɥɿɽɧɬɫɶкɨʀ ɱаɫɬиɧи видɿɥɹɸɬɶ 
ɬеɯɧɨɥɨгɿʀ WPF ɿ WinForms. WinForms – ɬеɯɧɨɥɨгɿɹ 
дɥɹ ɫɬвɨɪеɧɧɹ гɪаɮɿɱɧɨгɨ ɿɧɬеɪɮейɫɭ кɨɪиɫɬɭваɱа. 
Дɨɫɬɭɩ дɨ еɥеɦеɧɬɿв ɿɧɬеɪɮейɫɭ вɿдбɭваɽɬɶɫɹ за 
дɨɩɨɦɨгɨɸ ɨбгɨɪɬки Win32 API в кеɪɨваɧɨɦɭ кɨдɿ 
[9]. Теɯɧɨɥɨгɿɹ WPF (Windows Presentation 
Foundation) ɽ ɱаɫɬиɧɨɸ ɩɥаɬɮɨɪɦи .NET ɿ ɹвɥɹɽ 
ɫɨбɨɸ ɩɿдɫиɫɬеɦɭ дɥɹ ɩɨбɭдɨви гɪаɮɿɱɧиɯ 
ɿɧɬеɪɮейɫɿв. 

Пɪи ɫɬвɨɪеɧɧɿ дɨдаɬкɿв ɧа ɨɫɧɨвɿ WinForms за 
вɿдɨбɪажеɧɧɹ еɥеɦеɧɬɿв ɭɩɪавɥɿɧɧɹ ɿ гɪаɮɿки 
вɿдɩɨвɿдаɥи ɬакɿ ɱаɫɬиɧи ОС Windows, ɹк User32 ɿ 
GDI+ [10], ɬɨ дɨдаɬки WPF забезɩеɱɭɸɬɶ ɩɨбɭдɨвɭ 
гɪаɮɿки заɫɬɨɫɭɧкɭ за дɨɩɨɦɨгɨɸ ɬеɯɧɨɥɨгɿʀ  
DirectX. У ɰɶɨɦɭ ɩɨɥɹгаɽ кɥɸɱɨва ɨɫɨбɥивɿɫɬɶ 
ɩɨбɭдɨви гɪаɮɿɱɧɨгɨ вɿдɨбɪажеɧɧɹ (ɪеɧдеɪиɧга) в 
WPF. Викɨɪиɫɬɨвɭɸɱи WPF, зɧаɱɧа ɱаɫɬиɧа ɪɨбɨɬи 
ɩɨ вɿдɨбɪажеɧɧɿ гɪаɮɿки, викɨɧɭɽɬɶɫɹ гɪаɮɿɱɧиɦ 
ɩɪɨɰеɫɨɪɨɦ ɧа вɿдеɨкаɪɬɿ, ɳɨ ɬакɨж дɨзвɨɥɹɽ 
ɫкɨɪиɫɬаɬиɫɹ аɩаɪаɬɧиɦ ɩɪиɫкɨɪеɧɧɹɦ гɪаɮɿки. 

Аɧаɥɿзɭɸɱи ɨɩиɫаɧɿ виɳе ɩеɪеваги ɬа ɧаведеɧе 
ɩɨɪɿвɧɹɧɧɹ даɧɨʀ ɬеɯɧɨɥɨгɿʀ з аɧаɥɨгаɦи, бɭɥɨ 
ɩɪийɧɹɬɨ ɪɿɲеɧɧɹ ɨбɪаɬи ɬеɯɧɨɥɨгɿɸ WPF дɥɹ 
ɪɨзɪɨбки гɪаɮɿɱɧɨгɨ ɿɧɬеɪɮейɫɭ кɨɪиɫɬɭваɱа. Дɥɹ 
ɪеаɥɿзаɰɿʀ ɫеɪвеɪɧɨʀ ɱаɫɬиɧи дɨдаɬкɭ в ɦежаɯ 
аɪɯɿɬекɬɭɪɧɨгɨ ɪɿɲеɧɧɹ, ɧа даɧий ɦɨɦеɧɬ ɱаɫɭ 
видɿɥɹɸɬɶ ɧаɫɬɭɩɧий ɧабɿɪ ɬеɯɧɨɥɨгɿй Spring (Java), 
ASP.NET Core (C#) , GGI (C++). Рɨзгɥɹɧеɦɨ даɧɿ 
ɬеɯɧɨɥɨгɿʀ бɿɥɶɲ деɬаɥɶɧɨ. Теɯɧɨɥɨгɿɹ Java Server 
Pages (JSP) [11] ɽ кɨɦɩɨɧеɧɬɨɦ ɽдиɧɨʀ ɬеɯɧɨɥɨгɿʀ 
ɫɬвɨɪеɧɧɹ заɫɬɨɫɭваɧɶ ɳɨ базɭɸɬɶɫɹ ɧа J2EE, з 
викɨɪиɫɬаɧɧɹɦ web ɿɧɬеɪɮейɫɭ. Даɧа ɬеɯɧɨɥɨгɿɹ 
аɧаɥɨгɿɱɧа дɨ ASP Web Forms, ɧа ɪазɿ ʀʀ 
заɫɬɨɫɭваɧɧɹ ɨбɦежеɧе ɩɿдɬɪиɦкɨɸ вже ɿɫɧɭɸɱиɯ 
ɩɪɨекɬɿв. На зɦɿɧɭ даɧɿй ɬеɯɧɨɥɨгɿʀ ɩɪийɲɥɨ 
ɪɿɲеɧɧɹ в вигɥɹдɿ ɮɪейɦвɨɪкɭ Spring, ɳɨ ɦɿɫɬиɬɶ 
ɪɨзɦежɭваɧɧɹ ɥɨгɿки ɬа ɩɪедɫɬавɥеɧɧɹ. Пɪиɱɨɦɭ 
даɧий ɮɪейɦвɨɪк ɩɨбɭдɨваɧий з ɭɪаɯɭваɧɧɹɦ 
ɩɪиɧɰиɩɿв S.O.L.I.D., ɳɨ ɧадаɽ гɧɭɱкɨɫɬɿ кɨдɭ в 
ɦежаɯ аɪɯɿɬекɬɭɪи дɨдаɬкɭ. Вɿдɩɨвɿдɧɨ дɨ 
ɩɨɪɿвɧɹɥɶɧɨʀ ɯаɪакɬеɪиɫɬики ɮɪейɦвɨɪкɿв ɧаведеɧа 
ɧа ɪиɫ. 4., ɮɪейɦвɨɪк spring ɲвидɲий, а ɬакɨж 
забезɩеɱɭɽ аɪɯɿɬекɬɭɪɧɨ кɨɪекɬɧий ɩɿдɯɿд дɨ 
ɪеаɥɿзаɰɿʀ ɫеɪвеɪɧɨгɨ заɫɬɨɫɭваɧɧɹ. 

Риɫ. 2. Сɯеɦа ɪɨбɨɬи ɫиɫɬеɦи 

 

Риɫ. 3. Пɨɪɿвɧɹɧɧɹ ɲвидкɨдɿʀ WPF  ɬа Swing 
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Такɨж ɧаɹвɧа ɲиɪɨкɨ викɨɪиɫɬɨвɭваɧа 
ɬеɯɧɨɥɨгɿɹ CGI (загаɥɶɧий ɿɧɬеɪɮейɫ ɲɥɸзɭ), ɹка 
ɫɩеɰɿаɥɶɧɨ заɫɬɨɫɨвɭɽɬɶɫɹ дɥɹ ɫɬвɨɪеɧɧɹ 
диɧаɦɿɱɧиɯ веб-ɫɬɨɪɿɧɨк. Вɿдɩɨвɿдɧɨ дɨ ɬеɯɧɨɥɨгɿʀ 
CGI, НТТР заɩиɬ, ɹкий ɦɿɫɬиɬɶ ɩɨɫиɥаɧɧɹ ɧа 
диɧаɦɿɱɧɭ ɫɬɨɪɿɧкɭ, в ɦɨɦеɧɬ ɨɩɪаɰɸваɧɧɹ веб-
ɫеɪвеɪɨɦ, геɧеɪɭɽ ɧɨвий ɩɪɨɰеɫ ɿ заɩɭɫкаɽ ɩɨɬɪɿбɧɭ 
ɩɪикɥадɧɭ ɩɪɨгɪаɦɭ. Теɯɧɨɥɨгɿɹ CGI дɥɹ ɪɨзɪɨбки 
веб-дɨдаɬкɿв ɦɨжɧа викɨɪиɫɬɨвɭваɬи ɫкɪиɩɬи 
ɧаɩɪикɥад Python, Perl, Tcl.  Вɿдɩɨвɿдɧиɦ ɧедɨɥɿкɨɦ 
ɬакɨгɨ ɩɿдɯɨдɭ ɽ вɿдɫɭɬɧɿɫɬɶ ɦɨжɥивɨɫɬɿ ɩɨбɭдɨви 
ɫкɥадɧɨгɨ ɪɿɲеɧɧɹ в ɦежаɯ аɪɯɿɬекɬɭɪи ɩɨɬɨɱɧɨгɨ 
ɫеɪвеɪɧɨгɨ заɫɬɨɫɭваɧɧɹ. 

Одɧɿɽɸ ɿз ɧайɧɨвɿɲиɯ ɬеɯɧɨɥɨгɿй дɥɹ ɪɨзɪɨбки 
веб-дɨдаɬкɿв – ASP.NET Core. Даɧа ɬеɯɧɨɥɨгɿɹ ɽ 
аɥɶɬеɪɧаɬивɨɸ ɪɨзвиɬкɭ ɩɥаɬɮɨɪɦи ASP.NET. 
ASP.NET Core ɦɨже ɩɪаɰɸваɬи ɩɨвеɪɯ кɪɨɫ-
ɩɥаɬɮɨɪɦɧɨʀ ɫеɪедɨвиɳа .NET Core, ɹке ɦɨже бɭɬи 
ɪɨзгɨɪɧɭɬе ɧа ɨɫɧɨвɧиɯ ɩɨɩɭɥɹɪɧиɯ ɨɩеɪаɰɿйɧиɯ 
ɫиɫɬеɦаɯ: Windows, Mac OS, Linux, ɳɨ забезɩеɱɭɽ 
ɦɨжɥивɿɫɬɶ ɫɬвɨɪеɧɧɹ кɪɨɫɫ-ɩɥаɬɮɨɪɦеɧиɯ ɪɿɲеɧɶ. 
Пɨɪɿвɧɸɸɱи ɬеɯɧɨɥɨгɿʀ СGI ɬа ASP.NET Core [12] 
ɦɨжɧа дɿйɬи дɨ виɫɧɨвкɭ, ɳɨ СGI ɽ ɫкɥадɧа в 
ɪеаɥɿзаɰɿʀ ɬа ɦɿɫɬиɬɶ виɫɨкий ɩɨɪɿг дɥɹ вɯɨдɭ 
ɫɩеɰɿаɥɿɫɬɿв, а ɬакɨж ɧе ɧадаɽ ɦɨжɥивɨɫɬɿ ɩɨбɭдɨви 
кɨɪекɬɧɨгɨ аɪɯɿɬекɬɭɪɧɨгɨ ɪɿɲеɧɧɹ, ɳɨ ɽ кɥɸɱɨвиɦ 
ɮакɬɨɪɨɦ дɥɹ ɪеаɥɿзаɰɿʀ ɩɿдɫиɫɬеɦ даɧɨгɨ кɥаɫɭ. 
Пɨɪɿвɧɹɧɧɹ ɲвидкɨɫɬɿ ɨɩɪаɰɸваɧɧɹ ɨдɧɨгɨ ɿ ɬɨгɨ 
ɫаɦɨгɨ заɩиɬɭ ɫеɪвеɪɧиɦ ɪɿɲеɧɧɹɦ ɪеаɥɿзɨваɧиɦ ɧа 
GGI ɬа ASP.Net зɨбɪажеɧɨ ɧа ɪиɫ 5. 

В ɦежаɯ ɨгɥɹдɭ бɭɥɨ зɪɨбɥеɧɨ ɩɨɪɿвɧɹɧɧɹ 
ɬеɯгɨɥɨгɿй Spring ɿ ASP.NET Core [13] ɩɨ кɪиɬеɪɿɹɦ 
ɲвидкɨɫɬɿ ɩеɪеɬвɨɪеɧɧɹ ɫɬɪɭкɬɭɪи даɧиɯ ɭ 
ɩɨɫɥɿдɨвɧɿɫɬɶ бɿɬɿв (ɫеɪɿаɥɿзаɰɿɹ) ɪезɭɥɶɬаɬи ɹкɨгɨ 
ɧаведеɧɨ ɧа ɪиɫ. 6. На ɨɫɧɨвɿ ɧаведеɧиɯ ɩɨɪɿвɧɹɧɶ 
ɬеɯɧɨɥɨгɿй ɩɨ ɧабɨɪɭ вказаɧиɯ кɪиɬеɪɿʀв, ɬакиɯ ɹк 
ɲвидкɿɫɬɶ ɨбɪɨбки заɩиɬɭ, ɪеɫɭɪɫɨɽɦɧɿɫɬɶ в ɦежаɯ 
ɨɩеɪаɬивɧɨʀ ɩаɦ’ɹɬɿ ɬа ɩɪɨɰеɫɨɪɧɨгɨ ɧаваɧɬажеɧɧɹ, 
а ɬакɨж ɫкɥадɧɨɫɬɿ ɪеаɥɿзаɰɿʀ ɩɨɫɬавɥеɧɨгɨ завдаɧɧɹ 

за дɨɩɨɦɨгɨɸ ɬеɯɧɨɥɨгɿʀ бɭɥɨ ɩɪийɧɹɬе ɪɿɲеɧɧɹ ɩɪɨ 
ɨɩɬиɦаɥɶɧɿɫɬɶ викɨɪиɫɬаɧɧɹ ɬеɯɧɨɥɨгɿʀ .net core дɥɹ 
ɩɨбɭдɨви ɫеɪвеɪɧɨгɨ ɪɿɲеɧɧɹ в ɦежаɯ 
ɦɿкɪɨɫеɪвɿɫɧɨʀ аɪɯɿɬекɬɭɪи дɥɹ ɨбɭɦɨвɥеɧɨгɨ 
ɬеɯɧɿɱɧɨгɨ завдаɧɧɹ ɧа ɪɨзɪɨбкɭ. 

ВИСНОВКИ 

Пɿд ɱаɫ ɧаɩиɫаɧɧɹ ɫɬаɬɬɿ бɭɥɨ ɨгɥɹɧɭɬɨ завдаɧɧɹ 
ɰеɧɬɪаɥɿзɨваɧɨгɨ ɭɩɪавɥɿɧɧɹ ɦɭзиɱɧиɦи ɫеɪвɿɫаɦи ɿ 
ɩɪɨаɧаɥɿзɨваɧɨ ɿɫɧɭɸɱɿ аɧаɥɨги дɥɹ виɪɿɲеɧɧɹ 
ɩɨɫɬавɥеɧɨʀ задаɱɿ. Пɿд ɱаɫ ɨгɥɹдɭ ɪɿɲеɧɶ бɭɥɨ 
виɹвɥеɧɨ ɪɹд ɧедɨɥɿкɿв, ɹкɿ бɭɥи ɩɨв’ɹзаɧɿ з ɩɥаɬɧɨɸ 
ɩɿдɩиɫкɨɸ ɿ ɧакɥадаɧɧɹɦ ɨбɦежеɧɶ ɧа кɨɪиɫɬɭваɱа, 
а ɬакɨж ɦɨжɥиве ɧаваɧɬажеɧɧɹ ɧа ɫиɫɬеɦɭ ɩɿд ɱаɫ 
ɨбɪɨбки веɥикɨʀ кɿɥɶкɨɫɬɿ даɧиɯ. Дɥɹ виɪɿɲеɧɧɹ 
завдаɧɧɹ бɭɥɨ зɦɨдеɥɶɨваɧе кɨɦɩɥекɫɧе 
аɪɯɿɬекɬɭɪɧе ɪɿɲеɧɧɹ, ɫкɥадɨвиɦи ɱаɫɬиɧаɦи ɹкɨгɨ 
ɽ кɥɿɽɧɬ – ɫеɪвеɪɧа аɪɯɿɬекɬɭɪа в ɦежаɯ взаɽɦɨдɿʀ 
кɥɿɽɧɬɫɶкɨгɨ дɨдаɬкɭ з ɫеɪвеɪɨɦ ɫиɫɬеɦи ɬа ɪɿɲеɧɧɹ 
ɧа ɨɫɧɨвɿ ɦɿкɪɨ-ɫеɪвɿɫɧɨʀ аɪɯɿɬекɬɭɪи дɥɹ ɫеɪвеɪɧɨʀ 
ɱаɫɬиɧи заɫɬɨɫɭɧкɭ в вɿдɩɨвɿдɧɨɫɬɿ дɨ вказаɧиɯ 
виɦɨг ɬа кɪиɬеɪɿʀв. Пɿд ɱаɫ ɨгɥɹдɭ ɬеɯɧɿɱɧɨгɨ 
ɪɿɲеɧɧɹ дɥɹ ɪеаɥɿзаɰɿʀ ɩɨɫɬавɥеɧɨʀ задаɱɿ бɭɥɨ 
ɩɪɨаɧаɥɿзɨваɧɨ ɿ ɩɨɪɿвɧɹɧɨ ɬеɯɧɨɥɨгɿʀ, ɦɨви 
ɩɪɨгɪаɦɭваɧɧɹ за кɪиɬеɪɿɹɦи ɲвидкɨдɿʀ ɫиɫɬеɦи ɿ 
ɱаɫɨвиɯ заɬɪаɬ дɥɹ ɧаɩиɫаɧɧɹ даɧɨгɨ ɩɪɨдɭкɬɭ. В 
ɪезɭɥɶɬаɬɿ ɩɨɪɿвɧɹɧɧɹ бɭɥɨ зɪɨбɥеɧɨ виɫɧɨвɨк, ɩɪɨ 
вибɿɪ ɩɥаɬɮɨɪɦи .net core ɬа ɬеɯɧɨɥɨгɿй ASP.NET 
Core дɥɹ ɪеаɥɿзаɰɿʀ кɨжɧɨгɨ ɦɿкɪɨɫеɪвɿɫɭ в ɦежаɯ 
ɫеɪвеɪɭ ɬа ɬеɯɧɨɥɨгɿʀ WPF дɥɹ ɪеаɥɿзаɰɿʀ 
кɥɿɽɧɬɫɶкɨгɨ заɫɬɨɫɭɧкɭ. 
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Анотацɿɹ. Меɬа пɭблɿкаɰɿʀ – переглɹнɭɬи наɹвнɿ 

способи вирɿɲеннɹ завданнɹ по проведеннɸ 
оɰɿнɸваннɹ ɹкосɬɿ знаннɹ способом ɬесɬɭваннɹ ɿ  
змоделɸваɬи арɯɿɬекɬɭрне рɿɲеннɹ, ɹке поɽднɭɽ всɿ 
переваги, а ɬакож не бɭде мɿсɬиɬи недолɿкɿв оглɹнɭɬиɯ 
аналогɿв. Опɬималɶним рɿɲеннɹм в межаɯ 
обɭмовлениɯ в сɬаɬɬɿ криɬерɿʀв ɽ програмний продɭкɬ 
сɬворений на основɿ  клɿɽнɬ – серверноʀ арɯɿɬекɬɭри в 
ɹкɿй серверний компоненɬ реалɿзовано ɭ виглɹдɿ 
ɽдиноʀ арɯɿɬекɬɭрноʀ одиниɰɿ, длɹ забезпеɱеннɹ 
просɬоɬи розгорɬаннɹ ɬа зниженнɹ варɬосɬɿ пɿдɬримки 
сисɬеми  

Клɸчовɿ слова: системи тестуваннɹ; встановленнɹ 
рɿвнɹ знань; статистична вибɿрка; клɿɽнт–серверна 
архɿтектура. 

У ɫɭɱаɫɧиɯ ɪеаɥɿɹɯ ɧɿ ɨдɧа ɫɮеɪа жиɬɬɹ ɧе 
ɨбɯɨдиɬɶɫɹ без ɨɰɿɧки ɹкɨɫɬɿ ɪɿвɧɹ зɧаɧɶ ɬа 
ɩɿдгɨɬɨвки ɫɩеɰɿаɥɿɫɬɿв ɩɨ ɬиɦ ɱи ɿɧɲиɦ ɧаɩɪɹɦаɦ. 
У ɪезɭɥɶɬаɬɿ ɩɨɫɬаɽ завдаɧɧɹ ɹкɿɫɧɨʀ ɬа кɨɪекɬɧɨʀ 
ɨɰɿɧки зɧаɧɶ, з ɦɨжɥивɿɫɬɸ ʀɯ ɩɨдаɥɶɲɨгɨ 
вдɨɫкɨɧаɥеɧɧɹ в ɦежаɯ ɩɪɨɰеɫɭ ɧавɱаɧɧɹ, ɹкий 
ɨбɭɦɨвɥеɧɨ ɩɪɨɰеɫɨɦ виɹвɥеɧɧɹ вɿдɫɭɬɧɨɫɬɿ зɧаɧɶ в 
ɦежаɯ ɩевɧɨгɨ ɩɪедɫɬавɥеɧɨгɨ гɪаɮɭ зɧаɧɧɹ, ɩɨ ɬɿй 
ɱи ɿɧɲɿй ɫɩеɰɿаɥɶɧɨɫɬɿ. Даɧе завдаɧɧɹ в ɫɭɱаɫɧɨɦɭ 
ɫвɿɬɿ ɧе ɦɨже бɭɬи ɧе виɪɿɲеɧиɦ, ɩɪɨɬе ɪɨзгɥɹдаɸɱи 
ɿɫɧɭɸɱɿ ɪɿɲеɧɧɹ ɬа ɧаɹвɧɿ жиɬɬɽвɿ ɩɪикɥади ɦɨжɧа 
гɨвɨɪиɬи ɩɪɨ ɧедɨɫкɨɧаɥɿɫɬɶ, ɧеɬɨɱɧɿɫɬɶ ɬа 
ɧеɲабɥɨɧɧɿɫɬɶ даɧиɯ ɪɿɲеɧɶ. 

Пɿɫɥɹ ɨгɥɹдɭ ɩɨɩɭɥɹɪɧиɯ ɫиɫɬеɦ ɬеɫɬɭваɧɧɹ, 
ɩɪедɫɬавɥеɧиɯ ɧа веб-ɩɨɪɬаɥаɯ, зɨкɪеɦа, ɦеɪежевɨʀ 
акадеɦɿʀ Cisco, Canvas, Blackboard Learn, Kahoot!, ɬа 
ɧа ɨɫɧɨвɿ дɨɫвɿдɭ ɩɪɨɯɨджеɧɧɹ ɬеɫɬɿв ɩɿд ɱаɫ 
ɧавɱаɧɧɹ, бɭɥɨ ɫɮɨɪɦɨваɧɨ ɩеɪеɥɿк ɨɫɧɨвɧиɯ ɬиɩɿв 
ɬеɫɬɿв. Дɥɹ ɩɨвɧɨʀ ɪеаɥɿзаɰɿʀ ɮɭɧкɰɿɨɧаɥɶɧиɯ виɦɨг 
ɿ кɨɧкɭɪеɧɬɨздаɬɧɨɫɬɿ з ɩеɪеɥɿкɭ бɭɥɨ ɨбɪаɧɨ 
ɧаɫɬɭɩɧɿ види ɬеɫɬɿв, ɹкɿ ɩɨвиɧɧɿ ɦɿɫɬиɬиɫɹ ɭ 
ɫиɫɬеɦɿ: 

1) Пɪавиɥɶɧɨ/ɧеɩɪавиɥɶɧɨ – 
кɨɪиɫɬɭваɱ ɩɨвиɧеɧ визɧаɱиɬи ɱи ɩɪавдиве 
ɬвеɪджеɧɧɹ в ɩиɬаɧɧɿ. Це ɧайɩɪɨɫɬɿɲий ɬиɩ 
ɩиɬаɧɧɹ. 

2) Вибɿɪ ɨдɧɿɽʀ вɿдɩɨвɿдɿ – 
кɨɪиɫɬɭваɱɭ ɩɨɬɪɿбɧɨ вибɪаɬи ɨдɧɭ ɩɪавиɥɶɧɭ 
вɿдɩɨвɿдɶ з заɩɪɨɩɨɧɨваɧиɯ ваɪɿаɧɬɿв. 

3) Вибɿɪ кɿɥɶкɨɯ вɿдɩɨвɿдей – 
кɨɪиɫɬɭваɱ ɨбиɪаɽ ɩɪавиɥɶɧɿ ваɪɿаɧɬи зɿ ɫɩиɫкɭ. 
Завдаɧɧɹ ɬакɨгɨ ɬиɩɭ ɫкɥадɧɿɲɿ ɱиɦ вибɿɪ ɨдɧɿɽʀ 
вɿдɩɨвɿдɿ, ɬак ɹк кɿɥɶкɿɫɬɶ ɩɪавиɥɶɧиɯ вɿдɩɨвɿдей 

заздаɥегɿдɶ ɧевɿдɨɦа. Пɪавиɥɶɧа вɿдɩɨвɿдɶ 
ɦеɬɨдɨɦ виɩадкɨвɨгɨ ɩɿдбɨɪɭ ɦаɥɨйɦɨвɿɪɧа. 

4) Кɨɪɨɬка вɿдɩɨвɿдɶ – кɨɪиɫɬɭваɱ 
ɩɨвиɧеɧ ввеɫɬи ɩɪавиɥɶɧɭ вɿдɩɨвɿдɶ в ɬекɫɬɨве 
ɩɨɥе. Дɥɹ ɩɪавиɥɶɧɨʀ вɿдɩɨвɿдɿ ɧеɨбɯɿдɧɨ дɨбɪе 
ɪɨзбиɪаɬиɫɶ ɭ ɬеɦаɬиɰɿ ɩɨɬɨɱɧɨгɨ ɩиɬаɧɧɹ. 

5) Пɨɫɥɿдɨвɧɿɫɬɶ – кɨɪиɫɬɭваɱ 
ɪɨзɦɿɳɭɽ еɥеɦеɧɬи ɭ ɩɪавиɥɶɧɿй ɩɨɫɥɿдɨвɧɨɫɬɿ. 

6) Чиɫɥɨва вɿдɩɨвɿдɶ – кɨɪиɫɬɭваɱ 
ввɨдиɬɶ ɱиɫɥɨ ɭ ɩɨɥе дɥɹ вɿдɩɨвɿдɿ. Вгадаɬи 
ɩɪавиɥɶɧɭ вɿдɩɨвɿдɶ ɦаɥɨйɦɨвɿɪɧɨ. 

7) Вɿдɩɨвɿдɧɿɫɬɶ – кɨɪиɫɬɭваɱ 
ɩɨвиɧеɧ з’ɽдɧаɬи ɩаɪи ɫɥɿв, ɮɪаз, абɨ зɨбɪажеɧɶ. 
Дɨдаɬкɨвɿ «зайвɿ» ваɪɿаɧɬи вɿдɩɨвɿдɧɨɫɬɿ ɦɨжɭɬɶ 
ɭɫкɥадɧиɬи ɩиɬаɧɧɹ.  
Пɪи ɫɬвɨɪеɧɧɿ ɬеɫɬɭ ɽ ɧеɨбɯɿдɧɿɫɬɶ виɫɬавɥеɧɧɹ 

ɩɪɨɯɿдɧɨгɨ баɥɭ. Кɪɿɦ ɬɨгɨ, ɿɫɧɭɽ ɩɪɨбɥеɦа 
вɫɬаɧɨвɥеɧɧɹ еквɿваɥеɧɬɧɨɫɬɿ ваги ɩɪавиɥɶɧиɯ 
вɿдɩɨвɿдей, ɨɫкɿɥɶки ɪɿзɧɿ ɩиɬаɧɧɹ ɦɨжɭɬɶ 
ɩɨɫиɥаɬиɫɹ ɧа ɪɿзɧɿ ɨб’ɽɦи зɧаɧɶ, ɦɨжɭɬɶ ɦаɬи 
ɧеɬɨɱɧɨɫɬɿ, бɭɬи ɫкɥадɧиɦи дɥɹ ɪɨзɭɦɿɧɧɹ. 
Уɧɿвеɪɫаɥɶɧий ɪеɰеɩɬ дɥɹ ɮɿкɫɨваɧɨгɨ зɧаɱеɧɧɹ 
ɩɪɨɯɿдɧɨгɨ баɥɭ вɿдɫɭɬɧɿй, ɬɨɦɭ ɧеɨбɯɿдɧɨ зɪɨбиɬи 
йɨгɨ вɿдɧɨɫɧиɦ. Як ɪɿɲеɧɧɹ дɥɹ забезɩеɱеɧɧɹ 
ɨб’ɽкɬивɧɨɫɬɿ ɬеɫɬɭваɧɧɹ ɨбɪаɧɨ диɧаɦɿɱɧе 
визɧаɱеɧɧɹ ваги ɩɪавиɥɶɧиɯ вɿдɩɨвɿдей вɿдɧɨɫɧɨ 
загаɥɶɧɨʀ ɫɬаɬиɫɬики вɿдɩɨвɿдей кɨɪиɫɬɭваɱɿв ɧа 
ɩиɬаɧɧɹ ɬеɫɬɭ ɭ ɦежаɯ ɫиɫɬеɦи. 

Дɥɹ ɬɨгɨ, ɳɨб ɨɯɨɩиɬи ɹкɧайбɿɥɶɲɭ ɨбɥаɫɬɶ 
зɧаɧɶ, аɥе ɩɪи ɰɶɨɦɭ ɧе виɫɧажɭваɬи кɨɪиɫɬɭваɱа, 
ɩɨɧижɭɸɱи йɨгɨ ɩɪɨдɭкɬивɧɿɫɬɶ бɭɥɨ виɪɿɲеɧɨ 
ɧадаɬи ɦɨжɥивɿɫɬɶ вɫɬаɧɨвɥеɧɧɹ дɨвɿɥɶɧɨʀ кɿɥɶкɨɫɬɿ 
заɩиɬаɧɶ адɦɿɧɿɧɫɬɪаɬɨɪɨɦ ɫиɫɬеɦи ɬа вɫɬаɧɨвɥеɧɨ 
ɪекɨɦеɧдɨваɧий ɨбɫɹг 25-30 ɩиɬаɧɶ. Пɪи ɰɶɨɦɭ 
загаɥɶɧий баɧк ɩиɬаɧɶ ɩɨвиɧеɧ бɭɬи ɧе ɦеɧɲе ɧɿж ɭ 
3-4 ɪази бɿɥɶɲиɦ, ɧɿж кɿɥɶкɿɫɬɶ ɩиɬаɧɶ ɭ 
згеɧеɪɨваɧɨɦɭ адɦɿɧɿɫɬɪаɬɨɪɨɦ ɬеɫɬɿ з ɦеɬɨɸ 
забезɩеɱеɧɧɹ ɭɧɿкаɥɶɧɨɫɬɿ ɬеɫɬɿв ɭ ɪɿзɧиɯ 
кɨɪиɫɬɭваɱɿв ɿ викɥɸɱеɧɧɹ ɦɨжɥивɨɫɬɿ ɩɥагɿаɬɭ ɬа 
ɪɨзɩɨвɫɸджеɧɧɹ ɧабɨɪɭ гɨɬɨвиɯ ɩиɬаɧɶ-вɿдɩɨвɿдей 
ɧа ɬеɫɬ. Такɨж дɥɹ викɥɸɱеɧɧɹ ɦɨжɥивɨɫɬɿ 
кɨɪиɫɬɭваɧɧɹ дɨдаɬкɨвиɦи ɦаɬеɪɿаɥаɦи 
кɨɪиɫɬɭваɱеɦ ɧеɨбɯɿдɧɨ, ɳɨб ɬеɫɬ ɩеɪедбаɱав 
ɨбɦежеɧɧɹ ɩɨ ɱаɫɭ, ɹке вɫɬаɧɨвɥɸɽɬɶɫɹ 
адɦɿɧɿɫɬɪаɬɨɪɨɦ. 

На ɫɶɨгɨдɧɿɲɧɿй деɧɶ ɿɫɧɭɽ безɥɿɱ ɫиɫɬеɦ 
ɨɧɥайɧ-ɬеɫɬɭваɧɧɹ. Скɨɪиɫɬавɲиɫɶ ɩɨɲɭкɨвɨɸ 
ɫиɫɬеɦɨɸ Google, ɬа ɩеɪегɥɹɧɭвɲи зɧайдеɧɿ веб-
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ɪеɫɭɪɫи ɿ ɪейɬиɧги, ɦɨжɧа зɧайɬи ɪɹд ɫɯɨжиɯ за 
ɮɭɧкɰɿɨɧаɥɨɦ ɬа ɩɪизɧаɱеɧɧɹɦ ɫиɫɬеɦ.  

Вɿдɩɨвɿдɧɨ дɨ ɩɪизɧаɱеɧɧɹ ɬеɫɬи ɩɨдɿɥɹɸɬɶɫɹ 
ɧа: 

1) Навɱаɥɶɧɿ – ɬɿ, ɳɨ дɨɩɨɦагаɸɬɶ 
закɪɿɩиɬи вивɱеɧий ɦаɬеɪɿаɥ. Зазвиɱай ɬакɿ ɬеɫɬи 
ɦɨжɧа зɧайɬи ɩɿɫɥɹ кɨжɧɨʀ гɥави ɭ кɭɪɫɿ в ɹкɨɫɬɿ 
ɧевеɥикɨʀ ɩɪакɬики. Вɿдɫɭɬɧɿ ɨбɦежеɧɧɹ ɩɨ 
ɱаɫɭ, ɲɬɪаɮи за ɧеɩɪавиɥɶɧɿ вɿдɩɨвɿдɿ. На 
виɪɿɲеɧɧɹ задаɱ ɧадаɽɬɶɫɹ кɿɥɶка ɫɩɪɨб. Пɿɫɥɹ 
кɨжɧɨʀ ɩɨɦиɥки вɿдɨбɪажаɸɬɶɫɹ ɩɨɹɫɧеɧɧɹ. Як 
ɩɪикɥад, ɬеɫɬи ɳɨ ɫɬаɸɬɶ дɨɫɬɭɩɧɿ ɩɿɫɥɹ 
завеɪɲеɧɧɹ вивɱеɧɧɹ гɥав ɭ ɫиɫɬеɦɿ ɦеɪежевɨʀ 
акадеɦɿʀ Cisco. 

2) Аɬеɫɬаɰɿйɧɿ – дɨɩɨɦагаɸɬɶ 
ɨɰɿɧиɬи зɧаɧɧɹ кɨɪиɫɬɭваɱа. В ɬакиɯ ɬеɫɬаɯ 
ɩɪиɫɭɬɧɿ ɨбɦежеɧɧɹ ɩɨ ɱаɫɭ, даɽɬɶɫɹ ɨдɧа 
ɫɩɪɨба ɧа вɿдɩɨвɿдɶ, вɿдɫɭɬɧɿ ɩɨɹɫɧеɧɧɹ 
ɩɨɦиɥɨк. Як ɩɪикɥад, Exam.net. 

За ɫɩеɰɿаɥɿзаɰɿɽɸ, ɬеɫɬɨвɿ ɫиɫɬеɦи ɩɨдɿɥɹɸɬɶɫɹ 
ɧа: 

1) Сɩеɰɿаɥɶɧɿ – ɬɿ, ɳɨ ɩɪизɧаɱеɧɿ дɥɹ 
заɫɬɨɫɭваɧɧɹ ɥиɲе ɭ ɩевɧиɯ ɫɮеɪаɯ. Як ɩɪикɥад, 
ɧиɧɿ ɩɨɩɭɥɹɪɧɿ ɫиɫɬеɦи ɬеɫɬɭваɧɧɹ ɩеɪɫɨɧаɥɭ 
SHL, TalentQ, Kenexa, абɨ ɫиɫɬеɦа ɬеɫɬɭваɧɧɹ 
ɿɧɬегɪɨваɧа ɭ ɩɥаɬɮɨɪɦɭ Udemy, ɩɪизɧаɱеɧа дɥɹ 
ɨɰɿɧки заɫвɨɽɧиɯ ɧавиɱɨк ɩɿɫɥɹ ɩɪɨɯɨджеɧɧɹ 
кɭɪɫɭ. 

2) Загаɥɶɧɿ – ɬɿ, ɳɨ ɦаɸɬɶ ɲиɪɨке 
ɩɪизɧаɱеɧɧɹ. Рɿзɧɨɦаɧɿɬɧɿ кɨɧɫɬɪɭкɬɨɪи ɬеɫɬɿв 
ɬа бɿɥɶɲ загаɥɶɧɿ ɫиɫɬеɦи ɹк  Google Forms. 

Бɿɥɶɲɿɫɬɶ ɧаɹвɧиɯ ɫиɫɬеɦ ɧе ɨб’ɽдɧɭɸɬɶ 
ɬеɫɬɭваɧɧɹ ɬа ɧавɱаɧɧɹ ɲɥɹɯɨɦ вɫɬаɧɨвɥеɧɧɹ 
ɧезɧаɧɧɹ ɬа йɨгɨ ɥɿквɿдаɰɿɸ за дɨɩɨɦɨгɨɸ ɨɩиɫɭ ɿ 
вказаɧɧɹ ɩɪавиɥɶɧиɯ вɿдɩɨвɿдей ɲɥɹɯɨɦ ɩɨɹɫɧеɧɶ. 
Кɪɿɦ ɬɨгɨ ɧɿ ɨдɧа з ɧиɯ ɧе виɪɿɲɭɽ ɩɪɨбɥеɦɭ 
еквɿваɥеɧɬɧɨɫɬɿ ваги ɩɪавиɥɶɧиɯ вɿдɩɨвɿдей. Такɨж 
ɩɪиɫɭɬɧɹ ɩɪɨбɥеɦа ɪɿзɧɨɦаɧɿɬɧɨɫɬɿ ɮɨɪɦи ɬеɫɬɨвиɯ 
завдаɧɶ ɿ ɫɭɱаɫɧɨɫɬɿ UX [1] ɱаɫɬиɧи ɫиɫɬеɦ. Як 
ɩɪикɥад Moodle, ɦеɪежева акадеɦɿɹ Cisco ɦаɸɬɶ 
заɫɬаɪɿɥий дизайɧ ɬа вɭзɶкий ɩеɪеɥɿк ɮɨɪɦ ɬеɫɬɨвиɯ 
ɩиɬаɧɶ. 

1) У ɪезɭɥɶɬаɬɿ ɨгɥɹдɭ ɩɪийɧɹɬɨ 
ɧаɫɬɭɩɧɿ виɦɨги дɨ ɩɪɨекɬɨваɧɨгɨ ɪɿɲеɧɧɹ: 

2) Мɨжɥивɿɫɬɶ дɨдаваɧɧɹ ɩɨɹɫɧеɧɶ ɬа 
ɩɨɫиɥаɧɶ дɨ вɿдɩɨвɿдɧиɯ ɩиɬаɧɧɹɦ ɬеɦ ɬа ʀɯ 
ɩɨв’ɹзɭваɧɧɹ. 

3) Виɪɿɲеɧɧɹ ɩɪɨбɥеɦи 
еквɿваɥеɧɬɧɨɫɬɿ ваги ɩɪавиɥɶɧиɯ вɿдɩɨвɿдей 
ɲɥɹɯɨɦ вɩɪɨваджеɧɧɹ диɧаɦɿɱɧɨгɨ ɩɨказɧика 
вɿдɧɨɫɧɨгɨ загаɥɶɧɿй ɫɬаɬиɫɬиɰɿ вɿдɩɨвɿдей ɧа 
ɩиɬаɧɧɹ ɬеɫɬɭ. 

4) Вɩɪɨваджеɧɧɹ ɪɿзɧɨɦаɧɿɬɧиɯ ɮɨɪɦ 
ɬеɫɬɨвиɯ ɩиɬаɧɶ з ɦɨжɥивɿɫɬɸ кɨɧɮɿгɭɪаɰɿʀ. 

5) Рɨзɪɨбка ɫɭɱаɫɧɨгɨ дизайɧɭ. 
6) Шиɪɨка ɫɩеɰɿаɥɿзаɰɿɹ ɫиɫɬеɦи, 

ɲɥɹɯɨɦ ɧаɥаɲɬɭваɧɶ ɮɨɪɦаɬɭ ɬеɫɬɿв. 
Вɿдɩɨвɿдɧɨ дɨ ɫɮɨɪɦɨваɧиɯ виɦɨг ɩɪɨ ɧаɹвɧɿɫɬɶ 

багаɬɶɨɯ кɨɪиɫɬɭваɱɿв ɬа ɧеɨбɯɿдɧɿɫɬɶ 
ɰеɧɬɪаɥɿзɨваɧɨгɨ збеɪежеɧɧɹ ɿɧɮɨɪɦаɰɿʀ ɩɪɨ 
ɪезɭɥɶɬаɬи ɬеɫɬɿв, ʀɯ ɨɰɿɧɸваɧɧɹ, дɥɹ даɧɨгɨ кɥаɫɭ 

ɩɿдɫиɫɬеɦ дɨɰɿɥɶɧе викɨɪиɫɬаɧɧɹ ɧаɫɬɭɩɧиɯ 
аɪɯɿɬекɬɭɪ ɦɿжкɨɦɩɨɧеɧɬɧɨʀ взаɽɦɨдɿʀ: SOA, client-
server [2]. 

КЛІЄНТ-СЕРВЕРНИЙ ПІДХІД 

Даɧий ɲабɥɨɧ ɫкɥадаɽɬɶɫɹ з двɨɯ ɱаɫɬиɧ: 
ɫеɪвеɪа ɿ безɥɿɱɿ кɥɿɽɧɬɿв, ɪиɫ 1. Сеɪвеɪɧий 
кɨɦɩɨɧеɧɬ ɧадаɽ ɫеɪвɿɫ кɥɿɽɧɬɫɶкиɦ кɨɦɩɨɧеɧɬаɦ. 
Кɥɿɽɧɬи заɩиɬɭɸɬɶ ɫеɪвɿɫ ɭ ɫеɪвеɪа, а вɿɧ, ɭ ɫвɨɸ 
ɱеɪгɭ, ɧадаɽ ʀɯ кɥɿɽɧɬаɦ [3]. 

Зазвиɱай викɨɪиɫɬɨвɭɽɬɶɫɹ дɥɹ ɪеаɥɿзаɰɿʀ ɨɧɥайɧ 
дɨдаɬкɿв (еɥекɬɪɨɧɧа ɩɨɲɬа, ɫɩɿɥɶɧий дɨɫɬɭɩ дɨ 
дɨкɭɦеɧɬɿв, баɧкɿвɫɶкɿ ɩɨɫɥɭги, ɬɨɳɨ). 

Пеɪеваги: 
1) Пɿдɯɨдиɬɶ дɥɹ ɦɨдеɥɸваɧɧɹ 

ɧабɨɪɭ ɫеɪвɿɫɿв, ɹкɿ ɦɨжɭɬɶ заɩиɬɭваɬи кɥɿɽɧɬи. 
Недɨɥɿки ɩɿдɯɨдɭ: 

1) Заɩиɬи зазвиɱай викɨɧɭɸɬɶɫɹ в 
ɨкɪеɦиɯ ɩɨɬɨкаɯ ɧа ɫеɪвеɪɿ. 

2) Взаɽɦɨдɿɹ ɦɿж ɩɪɨɰеɫаɦи ɩɿдвиɳɭɽ 
ɪеɫɭɪɫɨвиɬɪаɬɧɿɫɬɶ, ɬɨɦɭ ɳɨ ɪɿзɧɿ кɥɿɽɧɬи ɦаɸɬɶ 
ɪɿзɧе ɩɪедɫɬавɥеɧɧɹ. 

ПІДХІД SOA 

Сеɪвɿɫɧɨ-ɨɪɿɽɧɬɨваɧа аɪɯɿɬекɬɭɪа (SOA) – ɫɩɨɫɿб 
ɩɨбɭдɨви ɦɿжкɨɦɩɨɧеɧɬɧɨʀ взаɽɦɨдɿʀ ɩɪɨгɪаɦɧɨгɨ 
забезɩеɱеɧɧɹ, за ɹкɨгɨ ɩɨɫɥɭги ɧадаɸɬɶɫɹ ɿɧɲиɦ 
кɨɦɩɨɧеɧɬаɦ кɨɦɩɨɧеɧɬаɦи дɨдаɬкɿв, ɱеɪез 
ɩɪɨɬɨкɨɥ зв'ɹзкɭ ɩɨ ɦеɪежɿ [3]. Сеɪвɿɫ SOA - ɰе 
диɫкɪеɬɧа ɨдиɧиɰɹ ɮɭɧкɰɿɨɧаɥɶɧɨɫɬɿ, дɨ ɹкɨʀ ɦɨжɧа 
ɨɬɪиɦаɬи дɨɫɬɭɩ диɫɬаɧɰɿйɧɨ, дɿɹɬи ɬа 
ɨɧɨвɥɸваɬиɫɶ ɧезаɥежɧɨ, ɧаɩɪикɥад, ɨɬɪиɦаɧɧɹ 
виɩиɫки з кɪедиɬɧɨʀ каɪɬки в Іɧɬеɪɧеɬɿ. 

В ɦежаɯ SOA аɪɯɿɬекɬɭɪи видɿɥɹɸɬɶ ɧаɫɬɭɩɧɿ 
еɥеɦеɧɬи, ɹкɿ вɿдɨбɪажеɧɿ ɧа ɪиɫ. 2. 

 
Риɫ. 2. Еɥеɦеɧɬи SOA 

 
Риɫ. 1. Сɯеɦа кɨɦɩ'ɸɬеɪɧɨʀ ɦеɪежɿ кɥɿɽɧɬɿв, ɳɨ ɫɩɿɥкɭɸɬɶɫɹ 

з ɫеɪвеɪɨɦ ɱеɪез ɦеɪежɭ Іɧɬеɪɧеɬ 
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Сеɪвɿɫ вɿдɩɨвɿдɧɨ дɨ визɧаɱеɧɧɹ SOA, ɦаɽ 
ɧаɫɬɭɩɧɿ вɥаɫɬивɨɫɬɿ: 

1) Пɪедɫɬавɥеɧɧɹ ɩɨведɿɧкɨвɨʀ ɥɨгɿки 
ɿз задаɧиɦ ɪезɭɥɶɬаɬɨɦ. 

2) Обɦежеɧа вɿдɩɨвɿдаɥɶɧɿɫɬɶ в 
ɦежаɯ ɨдɧɨгɨ бɿзɧеɫ-завдаɧɧɹ. 

3) Це ɱɨɪɧа ɫкɪиɧɶка дɥɹ ɫɩɨживаɱɿв, 
ɬɨбɬɨ ɫɩɨживаɱ ɧе ɩɨвиɧеɧ зɧаɬи ɩɪɨ вɧɭɬɪɿɲɧɸ 
ɪɨбɨɬɭ ɫɥɭжби. 

4) Мɨжɥивɿɫɬɶ ɨб’ɽдɧаɧɧɹ ɧабɨɪɭ 
ɿɧɲиɯ ɫеɪвɿɫɿв. 
Рɿзɧɿ ɫеɪвɿɫи ɦɨжɭɬɶ бɭɬи викɨɪиɫɬаɧɿ ɫɩɿɥɶɧɨ, 

дɥɹ забезɩеɱеɧɧɹ ɮɭɧкɰɿɨɧаɥɶɧɨɫɬɿ ɫкɥадɧɨʀ ɥɨгɿки 
ɩɨведɿɧки ɩɨ кɨɦɩɥекɫɧɿй ɨбɪɨбɰɿ кɨɪиɫɬɭваɰɶкɨгɨ 
заɩиɬɭ, ɳɨ ɩɨɬɪебɭɽ ɩɨɽдɧаɧɧɹ ɨкɪеɦɨ взɹɬɨʀ 
ɥɨгɿɱɧɨʀ ɩɨведɿɧки в ɦежаɯ ɽдиɧɨʀ вɿдɩɨвɿдаɥɶɧɨɫɬɿ 
кɨжɧɨгɨ ɫеɪвɿɫɭ дɥɹ видаɱɿ ɪезɭɥɶɬаɬɭ. Пɪɨɬе даɧий 
ɩɿдɯɿд ɦаɽ ɪɹд ɧедɨɥɿкɿв: 

1) Неɨдɧɨɪɿдɧɿɫɬɶ ɿ ɫкɥадɧɿɫɬɶ 
ɪɿɲеɧɧɹ. 

2) Веɥиɱезɧий ɧабɿɪ ɬеɫɬɨвиɯ 
кɨɦбɿɧаɰɿй завдɹки ɿɧɬегɪаɰɿʀ авɬɨɧɨɦɧиɯ 
ɫеɪвɿɫɿв. 

3) Вкɥɸɱеɧɧɹ ɩɨɫɥɭг вɿд ɪɿзɧиɯ 
кɨɧкɭɪɭɸɱиɯ ɩɨɫɬаɱаɥɶɧикɿв. 

4) Пɥаɬɮɨɪɦа ɩɨɫɬɿйɧɨ зɦɿɧɸɽɬɶɫɹ 
ɱеɪез ɧаɹвɧɿɫɬɶ ɧɨвиɯ ɮɭɧкɰɿй ɿ ɩɨɫɥɭг. 

ТЕХНІЧНЕ РІШЕННЯ 

Пɿд ɱаɫ ɪɨзɪɨбки ɬеɯɧɿɱɧɨгɨ ɪɿɲеɧɧɹ дɥɹ 
ɫеɪвеɪɧɨʀ ɱаɫɬиɧи бɭɥɨ ɪɨзгɥɹɧɭɬɨ ɧайɩɨɩɭɥɹɪɧɿɲɿ 
ɬеɯɧɨɥɨгɿʀ дɥɹ ɩɨбɭдɨви веб заɫɬɨɫɭɧкɿв а ɫаɦе CGI 
(C++), ASP.NET CORE (C#) ɬа Spring (Java) [1]. 

В ɩеɪɲɭ ɱеɪгɭ бɭɥɨ ɪɨзгɥɹɧɭɬɨ ɩɨɪɿвɧɹɥɶɧɭ 
ɯаɪакɬеɪиɫɬикɭ CGI ɬа ASP.NET CORE, а ɫаɦе 
ɲвидкɿɫɬɶ ɩɨɲɭкɭ ɬа видаɱɿ даɧиɯ ɧа ɩɨɪɿвɧɸваɧиɯ 
ɩɥаɬɮɨɪɦаɯ. Виɯɨдɹɱи з даɧиɯ гɪаɮɿкɭ 
ɩɪедɫɬавɥеɧɨгɨ ɧа ɪиɫ. 3, ɪɿɲеɧɧɹ ɧа базɿ CGI ɦаɽ 
бɿɥɶɲɭ ɲвидкɨдɿɸ. Пɪɨɬе, ɧа вɿдɧɨɫɧɨ ɧевеɥикиɯ 
ɨб’ɽɦаɯ даɧиɯ  ɪɨзɪив ɭ ɲвидкɨдɿʀ ɫкɨɪɨɱɭɽɬɶɫɹ. 
Кɪɿɦ ɰɶɨгɨ ɪɨзɪɨбка ɧа базɿ ɦɨви C++ ɽ зɧаɱɧɨ 
виɬɪаɬɧɿɲɨɸ ɬа зайɦаɽ бɿɥɶɲе ɱаɫɭ, ɱеɪез ɬеɯɧɿɱɧɿ 
ɨɫɨбɥивɨɫɬɿ ɦɨви ɬа ɧаɹвɧɿɫɬɶ безɩɨɫеɪедɧɶɨгɨ 
ɭɩɪавɥɿɧɧɹ ɨɩеɪаɬивɧɨɸ ɩаɦ’ɹɬɬɸ в ɦежаɯ 
ɫɬвɨɪɸваɧɨгɨ ɩɪɨɰеɫɭ [7]. 

В ɦежаɯ ɩɨдаɥɶɲɨгɨ ɨгɥɹдɭ бɭɥɨ ɩɪɨведеɧɨ 
ɩɨɪɿвɧɹɧɧɹ ɪɹдɭ кɨɧɮɿгɭɪаɰɿй ɫиɫɬеɦ ASP.NET 
CORE ɬа ɫиɫɬеɦи ɧа базɿ Spring [8], ɪезɭɥɶɬаɬи ɹкɨгɨ 

ɩɪедɫɬавɥеɧɨ ɧа ɪиɫ. 4. 

Виɯɨдɹɱи з ɪезɭɥɶɬаɬɿв ɬеɫɬɿв ɬа ɩɨɪɿвɧɹɧɶ, бɭɥи 
зɪɨбɥеɧɿ виɫɧɨвки, ɳɨ дɥɹ ɪɨзɪɨбки ɨб’ɽɦɧɨгɨ 
ɩɪɨекɬɭ ɧайкɪаɳе ɩɿдɯɨдиɬɶ ɬеɯɧɨɥɨгɿɹ ASP.NET 
CORE. Пɪɨɬɹгɨɦ виɪɿɲеɧɧɹ завдаɧɧɹ ɩɨ 
збеɪежеɧɧɸ ɬа взаɽɦɨдɿʀ з даɧиɦи, дɨ ɩɨɪɿвɧɹɧɧɹ 
бɭɥɨ взɹɬɨ вɿдɨɦɿ СУБД, а ɫаɦе: PostgreSQL, MS 
SQL ɿ IBM db2.  

На ɨɫɧɨвɿ даɧиɯ, ɩɪедɫɬавɥеɧиɯ ɧа ɪиɫ. 5, бɭɥɨ 
виɹвɥеɧɨ ɩеɪевагɭ MS SQL ɭ ɲвидкɨɫɬɿ ɪеаɥɿзаɰɿʀʀ 
ɫеɪвеɪɧиɯ заɩиɬɿв ɩɨɪɿвɧɹɧɨ з ɪеɲɬɨɸ ɪɨзгɥɹɧɭɬиɯ 
СУБД. Виɯɨдɹɱи з ɨбɪаɧиɯ ɬеɯɧɨɥɨгɿй, ɩɨɫɬаɥɨ 
ɩиɬаɧɧɹ ɩɪийɧɹɬɬɹ ɪɿɲеɧɧɹ ɩɨ вибɨɪɭ ɫɩɨɫɨбɭ 
взаɽɦɨдɿʀ ɦɿж ɫеɪвеɪɨɦ ɿ базɨɸ даɧиɯ. Оɩɬиɦаɥɶɧиɦ 
вибɨɪɨɦ дɥɹ ɩɪийɧɹɬɨгɨ ɫɬекɭ ɬеɯɧɨɥɨгɿй ɽ Entity 
Framework [5] ɧа ɨɫɧɨвɿ ɧаɫɬɭɩɧиɯ кɪиɬеɪɿʀв: 

1) Наɹвɧɿɫɬɶ ɩɿдɬɪиɦки ɫɩɨɫɨбɿв 
геɧеɪаɰɿʀ бази даɧиɯ CodeFirst, DataBaseFirst. 

2) Наɹвɧɿɫɬɶ ɦɨжɥивɨɫɬɿ ɧаɩиɫаɧɧɹ 
заɩиɬɿв заɫɨбаɦи ɦɨви LINQ ɬа ʀɯ ɩɨдаɥɶɲе 
викɨɧаɧɧɹ вɫеɪедиɧɿ бази даɧиɯ SQL. 

3) Мɿɫɬиɬɶ геɧеɪаɰɿɸ бази даɧиɯ з 
вɿдɩɨвɿдɧɨ задаɧɨʀ ɨб’ɽкɬɧɨ-ɨɪɿɽɧɬɨваɧɨʀ ɦɨдеɥɿ. 

4) Наɹвɧɿɫɬɶ ɦеɯаɧɿзɦɭ кеɲɭваɧɧɹ 
даɧиɯ. 
Пɿд ɱаɫ ɪɨзɪɨбки ɬеɯɧɿɱɧɨгɨ ɪɿɲеɧɧɹ дɥɹ 

кɥɿɽɧɬɫɶкɨʀ ɱаɫɬиɧи бɭɥɨ ɪɨзгɥɹɧɭɬɨ 
ɧайɩɨɩɭɥɹɪɧɿɲɿ ɮɪейɦвɨɪки ɨдɧɨɫɬɨɪɿɧкɨвиɯ веб-
дɨдаɬкɿв, а ɫаɦе Vue.js, Angular ɬа React.  

Рɨзгɥɹɧɭвɲи ɪезɭɥɶɬаɬи ɩɨɪɿвɧɹɧɧɹ ɲвидкɨдɿʀ, 
ɩɪедɫɬавɥеɧɿ ɧа ɪиɫ. 6, бɭɥɨ визɧаɱеɧɨ, ɳɨ вɫɿ 
ɩеɪеɥɿɱеɧɿ ɮɪейɦвɨɪки ɦаɸɬɶ ɫɯɨжɭ 
ɩɪɨдɭкɬивɧɿɫɬɶ ɩɿд ɱаɫ викɨɧаɧɧɹ ɩɪɨгɪаɦи. 
Видɿɥɹɽɬɶɫɹ ɥиɲе ɲвидкɿɫɬɶ ɩеɪɲɨгɨ заваɧɬажеɧɧɹ 
ɫɬɨɪɿɧки з викɨɪиɫɬаɧɧɹɦ Angular. Це ɩɨɹɫɧɸɽɬɶɫɹ 
ɬиɦ, ɳɨ даɧий ɮɪейɦвɨɪк вкɥɸɱаɽ в ɫɨбɿ ɪɹд 
бɿбɥɿɨɬек, ɩɪизɧаɱеɧиɯ дɥɹ ɨɪгаɧɿзаɰɿʀ кɨдɭ, 
взаɽɦɨдɿʀ з зɨвɧɿɲɧɿɦи джеɪеɥаɦи даɧиɯ, 
ɦаɪɲɪɭɬизаɰɿʀʀ вɫеɪедиɧɿ дɨдаɬкɭ, ɨɪгаɧɿзаɰɿʀ 
ɩɨɬɨкɿв даɧиɯ. У виɩадкɭ ɪɨзɪɨбки веб-
ɨɪɿɽɧɬɨваɧɨгɨ дɨдаɬкɭ зɿ ɫкɥадɧиɦ ɿɧɬеɪɮейɫɨɦ ɰе ɽ 
зɧаɱɧɨɸ ɩеɪевагɨɸ, ɨɫкɿɥɶки ɪеɲɬа ɮɪейɦвɨɪкɿв 
ɩɨɬɪебɭɽ вɥаɫɧɨʀ ɿɦɩɥеɦеɧɬаɰɿʀ даɧɨгɨ 
ɮɭɧкɰɿɨɧаɥɭ, ɳɨ ɭ ɩɨдаɥɶɲɨɦɭ зɧаɱɧɨ вɩɥиваɽ ɧа 

 
Риɫ. 3. Пɨɪɿвɧɹɧɧɹ ɲвидкɨдɿʀ ɪеаɥɿзаɰɿй ɫеɪвеɪɧиɯ ɪɿɲеɧɶ 

CGI ɬа ASP.NET CORE 

 

 

Риɫ.5. Пɨɪɿвɧɹɧɧɹ ɲвидкɨдɿʀ ɪеаɥɿзаɰɿй SQL ɫеɪвеɪɧиɯ 
заɩиɬɿв 

 

Риɫ. 4. Пɨɪɿвɧɹɧɧɹ ɲвидкɨдɿʀ ɪɿзɧиɯ кɨɧɮɿгɭɪаɰɿй ɫиɫɬеɦ ɧа 
базɿ ASP.NET CORE ɬа ɫиɫɬеɦи ɧа базɿ Spring 
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ɲвидкɨдɿɸ ɩɪɨдɭкɬɭ ɬа ɭɫкɥадɧɸɽ ɪɨзɪɨбкɭ 
ɫиɫɬеɦи.  

Виɯɨдɹɱи з ɰɶɨгɨ дɥɹ ɪɨзɪɨбки кɥɿɽɧɬɫɶкɨʀ 
ɱаɫɬиɧи бɭɥɨ ɨбɪаɧɨ ɮɪейɦвɨɪк Angular.  

ВЛАСНА РЕАЛІЗАЦІЯ 

Пɿд ɱаɫ ɩɪɨгɪаɦɧɨʀ ɨбɪɨбки в ɦежаɯ ɦеɯаɧɿзɦɭ 
ɨɰɿɧɸваɧɧɹ ɬеɫɬɭ ɪɨбɨɬа ɹкɨгɨ ɨбɦежеɧа 
ɫɩеɰиɮɿкɨɸ ɪɨбɨɬи Web API ɬа ɫɩеɰиɮɿкаɰɿɽɸ 
HTTP ɩɪɨɬɨкɨɥɭ виɧикаɸɬɶ ɧаɫɬɭɩɧɿ ɬеɯɧɿɱɧɿ 
ɩɪɨбɥеɦи: 

1) Пеɪеɪаɯɭɧɨк ваги кɨжɧɨгɨ 
ɩиɬаɧɧɹ. 

2) Оɧɨвɥеɧɧɹ ɫɩɿɥɶɧиɯ даɧиɯ 
кɨɧкɭɪеɧɬɧиɦи ɩɨɬɨкаɦи. 
Бɭв ɪɨзɪɨбɥеɧий ɦеɯаɧɿзɦ ɩеɪеɪɨзɩɨдɿɥɭ ваги 

вɿдɩɨвɿдей ɧа ɩиɬаɧɧɹ, ɧа ɨɫɧɨвɿ ɩɨбɭдɨви 
вɿдɧɨɲеɧɧɹ ɨɰɿɧки  кɨжɧɨгɨ ɨкɪеɦɨгɨ ɩиɬаɧɧɹ в 
ɬеɫɬɿ, ɳɨ вɪаɯɨвɭɽ кɿɥɶкɿɫɬɶ ɩɪавиɥɶɧиɯ ɬа 
ɧеɩɪавиɥɶɧиɯ вɿдɩɨвɿдей ɧа ɧɶɨгɨ кɨɪиɫɬɭваɱаɦи. 
Вɿдɩɨвɿдɧɨ, ɩɨ завеɪɲеɧɧɸ ɩɪɨɯɨджеɧɧɹ ɨкɪеɦɨ 
взɹɬɨгɨ ɬеɫɬɭ кɨжɧиɦ з кɨɪиɫɬɭваɱɿв, ɫеɪвеɪɧа 
ɱаɫɬиɧа заɫɬɨɫɭваɧɧɹ в ɮɨɧɨвɨɦɭ ɩɨɬɨɰɿ викɨɧɭɽ 
ɩеɪеɪɨзɩɨдɿɥ дɨдаɬкɨвɨгɨ вагɨвɨгɨ баɥɭ кɨжɧɨгɨ 
ɩиɬаɧɧɹ, базɭɸɱиɫɶ ɧа ɨɧɨвɥеɧɧɿ ɫɬаɬиɫɬиɱɧɨʀ 
вибɿɪки, а ɫаɦе зɦɿɧɿ зɧаɱеɧɶ кɿɥɶкɨɫɬɿ ɩɪавиɥɶɧиɯ 
ɬа ɧе ɩɪавиɥɶɧиɯ вɿдɩɨвɿдей ɧа ɨкɪеɦɨ взɹɬе 
ɩиɬаɧɧɹ ɪеɲɬɨɸ кɨɪиɫɬɭваɱɿв, ɳɨ ɩɪɨйɲɥи даɧий 
ɬеɫɬ. Дɥɹ вɫɬаɧɨвɥеɧɧɹ ваги ɨкɪеɦɨ взɹɬɨгɨ 
ɩиɬаɧɧɹ, в вɿдɩɨвɿдɧɨɫɬɿ дɨ ɨɩиɫаɧɨгɨ аɥгɨɪиɬɦɭ, 
ɦаɽɦɨ ɧаɫɬɭɩɧɭ ɮɨɪɦɭɥɭ: 
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де w – ɰе вага за ɩиɬаɧɧɹ, Qm – ɰе кɿɥɶкɿɫɬɶ ɧе 
вɿɪɧиɯ вɿдɩɨвɿдей  дɥɹ ɨдɧɨгɨ заɩиɬаɧɧɹ, Q – ɰе 
кɿɥɶкɿɫɬɶ ɩиɬаɧɶ в ɬеɫɬɿ. Пɪи вɫɬаɧɨвɥеɧɧɿ зɧаɱеɧɧɹ 
ваги заɩиɬаɧɧɹ ɩɨɩеɪедɧɶɨɸ ɮɨɪɦɭɥɨɸ ɽ ɪизик 
ɬɨгɨ, ɳɨ вага ɩиɬаɧɧɹ ɦɨже ɩɪɹɦɭваɬи дɨ ɧɭɥɹ,  ɳɨ 
ɽ кɪиɬиɱɧиɦ в ɧаɲɿй ɫиɫɬеɦɿ. Дɥɹ ɪɿɲеɧɧɹ ɰɶɨгɨ 
завдаɧɧɹ бɭɥɨ зɪɨбɥеɧɨ ɨбɦежеɧɧɹ, ɹке кɨɪегɭɽɬɶɫɹ 

ɧаɫɬɭɩɧɨɸ ɮɨɪɦɭɥɨɸ: 

min 3
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де minw  – ɰе ɦɿɧɿɦаɥɶɧа вага за ɩиɬаɧɧɹ, Q – ɰе 
кɿɥɶкɿɫɬɶ ɩиɬаɧɶ в ɨдɧɨɦɭ ɬеɫɬɿ.  

Пɿд ɱаɫ ɦɨдеɥɸваɧɧɹ ɫиɫɬеɦи бɭɥɨ виɹвɥеɧɨ 
ɧаɫɬɭɩɧɭ ɬеɯɧɿɱɧɭ ɩɪɨбɥеɦɭ, ɨбɭɦɨвɥеɧɭ 
ɦɨжɥивɿɫɬɸ ɩɨɹви кɨɧкɭɪɭɸɱиɯ ɩɨɬɨкɿв, ɳɨ в ɫвɨɸ 
ɱеɪгɭ бɭдɭɬɶ ɨɧɨвɥɸваɬи ɫɩɿɥɶɧɿ ɧабɨɪи даɧиɯ в 
ɨдиɧ ɿ ɬɨй ɫаɦий ɦɨɦеɧɬ. З ɦеɬɨɸ виɪɿɲеɧɧɹ 
ɬеɯɧɿɱɧɨʀ ɩɪɨбɥеɦи бɭɥɨ ɪɨзɪɨбɥеɧɨ ɧаɫɬɭɩɧий 
ɦеɯаɧɿзɦ, ɳɨ ɧа ɨɫɧɨвɿ ɩɥаɧɭваɥɶɧикɭ задаɱ 
ɪеаɥɿзɭɽ ɰеɧɬɪаɥɿзɨваɧе ɭɩɪавɥɿɧɧɹ ɨɩеɪаɰɿɹɦи 
зɦɿɧи зɧаɱеɧɶ з ɬɨɱкɨɸ ɫиɧɯɪɨɧɿзаɰɿʀ, ɳɨ 
ɫɬвɨɪɸɽɬɶɫɹ в ɦежаɯ дɨдаɬкɨвɨгɨ  джеɪеɥа даɧиɯ, 
ɧа ɨɫɧɨвɿ заɩиɫɿв ɩɨɬɨɱɧиɯ ɬа заɩɥаɧɨваɧиɯ задаɱ. В 
ɹкɨɫɬɿ ɩɥаɧɭваɥɶɧика задаɱ бɭɥɨ викɨɪиɫɬаɧɨ 
Hangfire [8], ɹк ɨдɧе з ɧайɩɨɩɭɥɹɪɧɿɲиɯ  ɪɿɲеɧɶ в 
ɦежаɯ ɬеɯɧɨɥɨгɿʀ ɳɨ викɨɪиɫɬɨвɭɽɬɶɫɹ. Такий 
ɩɿдɯɿд забезɩеɱɭɽ ɪɿɲеɧɧɹ ɬеɯɧɿɱɧɨʀ ɩɪɨбɥеɦи 
кɨɧкɭɪеɧɬиɯ ɩɨɬɨкɿв в ɦежаɯ вɫɿɽʀ ɫиɫɬеɦи, ɳɨ в 
ɫвɨɸ ɱеɪгɭ ɧадаɽ ɦɨжɥивɿɫɬɶ зɦɿɧи ɬа збеɪежеɧɧɹ 
ɫɬаɬиɫɬиɱɧиɯ даɧиɯ кɨɧɫиɫɬеɧɬɧɨ.  

ВИСНОВКИ 

В ɦежаɯ ɧаɹвɧɨгɨ ɨгɥɹдɭ видɿɥеɧɨ кɥаɫ 
ɩɿдɫиɫɬеɦ ɧаɩɪавɥеɧиɯ ɧа вɫɬаɧɨвɥеɧɧɹ ɨɰɿɧки 
ɹкɨɫɬɿ ɪɿвɧɹ зɧаɧɶ ɬа ɩɿдгɨɬɨвки ɫɩеɰɿаɥɿɫɬɿв ɩɨ ɬиɦ 
ɱи ɿɧɲиɦ ɧаɩɪɹɦаɦ. Визɧаɱеɧɨ ʀɯ ɩеɪеваги ɬа 
ɧедɨɥɿки, ɧа ɨɫɧɨвɿ ɹкиɯ вɫɬаɧɨвɥеɧɨ ɮɭɧкɰɿɨɧаɥɶɧɿ 
виɦɨги дɨ даɧɨʀ ɫиɫɬеɦи. Виɯɨдɹɱи з 
ɮɭɧкɰɿɨɧаɥɶɧиɯ виɦɨг бɭɥɨ ɨбɪаɧɨ, ɹк аɪɯɿɬекɬɭɪɧе 
ɪɿɲеɧɧɹ кɥɿɽɧɬ-ɫеɪвеɪɧий дɨдаɬɨк. Дɥɹ ɪеаɥɿзаɰɿʀ 
аɪɯɿɬекɬɭɪɧɨгɨ ɪɿɲеɧɧɹ ɬа ɮɭɧкɰɿɨɧаɥɶɧиɯ виɦɨг 
бɭɥɨ ɩɪɨведеɧɨ ɨгɥɹд ɬеɯɧɿɱɧиɯ заɫɨбɿв, ɳɨ 
заɫɬɨɫɨвɭɸɬɶ дɥɹ ɫɬвɨɪеɧɧɹ даɧɨгɨ кɥаɫɭ ɫиɫɬеɦ ɿ 
ɫɮɨɪɦɨваɧɨ ɬеɯɧɿɱɧе ɪɿɲеɧɧɹ, ɹке вкɥɸɱаɽ 
ɩɨбɭдɨвɭ ɨдɧɨɫɬɨɪɿɧкɨвɨгɨ дɨдаɬкɭ ɧа ɨɫɧɨвɿ 
ɮɪейɦвɨɪкɭ Angular ɧа бɨɰɿ кɥɿɽɧɬɫɶкɨʀ ɫɬɨɪɨɧи 
ɫиɫɬеɦи ɬа дɨдаɬкɭ ɧа ɨɫɧɨвɿ ɩɥаɬɮɨɪɦи .NET Core 
ɬа СУБД MS SQL Server з бɨкɭ ɫеɪвеɪɧɨʀ ɱаɫɬиɧи. У 
даɧɿй ɫиɫɬеɦɿ ɪеаɥɿзɨваɧɨ ɥɨгɿкɭ диɧаɦɿɱɧɨгɨ 
визɧаɱеɧɧɹ ваги ɩɪавиɥɶɧиɯ вɿдɩɨвɿдей, ɹка 
забезɩеɱɭɽ ɨб’ɽкɬивɧɿɫɬɶ ɪезɭɥɶɬаɬɿв ɬеɫɬɿв. 
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Abstract. The report proposes the information 
technology for computer-aided design and implementation 
of bots based on a logical approach. The general approach 
to creating bots with the use of a complex of logical and 
linguistic models has been described. The general scheme 
of work of the web-based system with the use of a chatbot 
has been developed. The model of logic of actions, and the 
inference method have been described, which can be used 
for the formal description of the bot creating process. An 
example of using a logical model to create a bot has been 
described 

Keywords: information technology, messangers, bot, 
automated bot creating, logic of actions. 

INTRODUCTION 

Human activity, which can be work, study or leisure, 
is regulated by template-algorithmic processes. For 
institutions, enterprises, and companies, it means 
waiting in queues, writing applications, moving from 
one office to another. In the sphere of rest, it is the search 
for a company of people who are ready to spend their 
free time in a certain way. In educational institutions, it 
is, on the one hand, notifying students and their parents 
about changes, events happening or will happen in the 
institution, and on the other hand, providing answers to 
questions from students and their parents about such 
changes, events, issuing various certificates. Such 
processes regulate the work, but introduce delays. 

There is a need for technologies for managing virtual 
human interaction in solving a wide range of problems. 
The tools of interaction are electronic document 
management systems, emails, services of educational 
institutions for student (pupil) and teacher interaction, 
specialized services for finding people by interests, 
location, etc., various messengers, social networks. 

However, the use of such tools of the information 
society has disadvantages that have negative 
consequences for system owners and their users. The 
system often pays a relatively small but fixed rent during 
the period of use of the system within the license 
agreement with the developer, or one-time but 
significant costs for developing such a system. In this 
case, regardless of the method of acquisition, the system 
owner is not deprived of the costs for maintaining this 
system in working order by adding the necessary 
content, scaling in case of increasing the number of 
users, etc. 

In the case of the user, the disadvantages are related 
to the use of the system. Because modern users have 
access to online management systems for almost every 
component of their lives, and each of these systems has 
its interface that does not always correspond to the usual 
UX user, as well as its authorization method, login, and 
password (when using a single password on all systems 
the user violates the rules of safe use of web systems), 
there is a need for regular decentralized review of 
information on each area of life within the system or a 
set of systems, remembering a large number of 
passwords and features of each system. At least, this 
leads to extra time, and in general, we can talk about a 
set of disadvantages with negative consequences for the 
user. 

In general, the use of decentralized management 
systems for each individual component of the social 
component of the user is time-consuming for them, and 
resource-intensive for the system owner. Therefore, 
there is a problem which the centralized management of 
all components of user activity in social networks. 

The development of modern technologies, the 
experience of using solutions based on them have shown 
that the problem described above can be partially solved 
by means of rapid automated creation and use of wide-
class chatbots. It would be good to supplement such 
solution with a system which integrates the user’s work 
with all messengers, social networks and information 
systems of the information society in terms of content, 
graphics, and owner’s features, but it should be the 
subject of another article by the authors. 

PROBLEM STATEMENT FOR DEVELOPING THE BOT 

CREATING TECHNOLOGY 

It is necessary to develop a general approach, 
mathematical models and methods as the basis of 
information technology to create wide-class chatbots. 
Essentially, it means solving traditional problems of 
coordination in such schemes ‘employee-to-employee’, 
‘customer-to-dispatcher’, ‘student-to-dean’s office 
specialist’, ‘student-to-teacher’ with the help of a new 
solution aimed at creating special programs – bots, 
which by using the capacities of social network 
messengers automate human functions related to 
informing, ordering and fulfilling orders, implementing 
multi-step processes, separate stages of which depend 
on various circumstances, events and participants’ 
features. The general approach, such models and 
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methods should be aimed at the rapid creation of 
programs that implement the selection and 
implementation of the interaction (service) scheme from 
many possible options for their layout with subschemas 
depending on the type and the user’s individual features, 
while being deprived of algorithmic approaches 
associated with the need to reprogram the bot when 
user’s new features appear, implemented subschemas 
change, or new subschemas occur. This technology 
must meet a high level of requirements, especially its 
following features: flexibility, scalability, accessibility 
to the end-user without special knowledge and skills, 
reliability, convenience and ease of use, distribution, use 
of remote resources, load adaptation, fast and simple 
integration with information systems. 

ANALYSIS OF PUBLICATIONS 

Instant messaging systems are widely used by 
individual users and human communities around the 
world. In fact, today they have evolved from a means of 
communication between people into a means of 
obtaining information, and into an incredibly powerful 
marketing tool. The key part, when using them, is the 
ability to communicate with bots. Therefore, this report 
discusses the basic principles of creating bots based on 
logical and linguistic models within an approach that 
captures, accumulates, generalizes, and uses the user’s 
positive experience to ensure maximum efficiency of 
their social network activity. It is important to review 
developments in this area, analyze scientific 
publications to select necessary tools for bot 
development, the basis to integrate into a single system, 
and examples to demonstrate the efficiency of the 
proposed solution.   

In the last few years, the popularity of instant 
messaging systems (messengers) has been increasing. 
Bots have played a significant role in evolving a means 
of communication. The de facto standard definition of a 
chatbot has become that it is a computer program 
responsible for user interaction based on auditory or 
textual methods. There are many attempts to classify 
bots, from which it is advisable to choose the 
classification of chatbots by: the type of messages 
(commands) – text and voice; the level of interactivity – 
bots with the response to the call of the specified 
command and the message analysis, and the team 
(teams) selection; the type of interaction with the chat 
server – Long polling and Listeners. 

Most available messengers provide the ability to 
select the interface of the communication level of the 
chatbot and the messenger server. The next choice is 
offered at the level of interaction type, where there are 
two modes of interaction – Long polling, which 
regulates the messenger server polling via API once in 
an interval of N milliseconds, where the specification of 
the number of milliseconds is regulated by a specific 
API, event subscription mode, while the mentioned API 
Endpoint will be called if there is a change. With regard 
to the advantages and disadvantages of regimes in view 
of the problem of the study, the following well-
grounded conclusions can be drawn. The bot 

performance using the first mode creates an additional 
load in the messenger server, but does not require an 
SSL certificate for an external address, and is used 
mainly in mobile and desktop applications. The bot 
performance using the second mode is designed for 
interaction of the ‘server to server’ type, and reduces the 
load on the messenger server. Therefore, when 
implementing the solution in accordance with the 
principles of web-based architecture, it seems more 
appropriate to use the second mode. 

This useful tool is interesting for business. Bots have 
been actively used abroad for several years, and are 
gaining popularity in Ukraine. Thus, a promising niche 
for IT developers has been created. An important aspect 
for potential customers is the bot command perception, 
good understanding of the user’s query, and the 
relevance of its answers. 

The report proposes a holistic approach to creating 
bots for the messenger, describes the architecture of 
information technology for creating bots based on the 
models of mathematical logic, artificial intelligence, and 
linguistics to implement bot functions and its 
communication with users. 

GENERAL DESCRIPTION OF THE AUTOMATED BOT 

CREATING APPROACH 

The proposed solution does not cover the whole set 
of tasks related to the centralized management of all 
components of user activity in social networks by 
creating web-based technologies. However, it can 
simplify user interaction with the system, gain 
experience, and create conditions for more efficient 
solutions. 

The implementation of such a solution is to create 
user interaction through a chat, within a specific 
messenger, based on a targeted query processing 
platform that implements a complete algorithm of 
actions in all cases provided by a particular chat. Fig. 1 
shows the general performance of the server architecture 
of the bot performance level. 

Let’s analyze the fragment components. The 
Message provider component performs the functions of 
wrapping the message source (messenger). Handlers 
process messages from the Message provider, delegate 
tasks to services, update the State storage, and generate 
responses to the user. The State storage stores the 
parameters of state while processing user queries. 
Services implement additional logic for processing user 
queries.  

A chatbot can be used, for example, for registration, 
ordering a taxi, planning the performance of such order, 
and monitoring the implementation of the plan in the 
system of the international provider of this service. A 
typical task for chatbots is to order a car. The need to 

 
Fig. 1. A fragment of the server architecture of the bot 

performance level 
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integrate the mechanism of receiving user queries via a 
chatbot is due to the advantages of user interaction with 
messengers described above. One of the possible 
options for specifying the actions, states, and 
requirements for the input data model for the taxi 
ordering process takes the form of the following 
sequence:  

1. Country selection.  

2. City selection.  

3. Car class selection.  

4. Determining the customer’s mobile phone 
number.  

5. Clarification of the pickup time.  

6. Clarification of the pickup address (street, 
building). 

States and transitions are shown in Fig. 2. For each 
state, there is a relevant list of features. 

In fact, we have a traditional model of states and 
transitions for the control theory, which has turned out 
to be a convenient form of setting the problem of 
creating a bot. There are many approaches to implement 
this model – from a purely algorithmic approach to 
approaches based on combining problem-solving in the 
system capacities to solve subproblems. 

The above example can be easily implemented based 
on an algorithmic approach to the sequence of 
commands created in the chatbot. This easy-to-
implement approach is not very convenient for the user 
and the system owner, as its shortcomings, i.e. lack of 
interactivity and possible changes in the sequence of 
actions when implementing the order, lead to significant 
losses. Thus, adding Action No. 7 to clarify the terms of 

payment will not change the data, but the software 
module should be rewritten. Therefore, such a 
mechanism is simple, but not flexible. 

Approaches that respond to state (situation) changes 
by implementing certain actions, and focus on 
responding to queries about the possibility of achieving 
certain states (situations) that learn how to solve 
problems have proven to be more flexible and efficient. 
Here, the answer to the query is to generally create an 
action plan that leads to the target state, and which is 
then being implemented. To do this, each action of the 
plan included in the system must be described in terms 
of objects. Achieving the aim in such systems is 
associated with the derivation of an action plan that 
provides the solution to the problem. 

However, the implementation of this approach 
requires the development of a formal logical model for 
the formation of task conditions, and solutions, and 
appropriate information technology which is capable to 
use the experience and knowledge within messengers, 
bots, the information system to automatically create bots 
based on logical models and inference methods of 
appropriate action plans. 

ARCHITECTURE OF BOT CREATING TECHNOLOGY 

The web-based architecture of information 
technology for creating bots based on a logical model is 
shown in Fig. 3. 

Such scheme supplements and expands the system 
functionality, and makes it user-friendly. It will be 
demonstrated that it also provides the system owner with 
the benefits of changing the order processing sequence, 
and adding/removing structural elements to the 
previously implemented sequence of actions. Let’s 
apply the approach proposed in [4] to the use of 
templates in creating web-applications for creating 
templates in determining the sequence of actions. Let’s 
modify the requirements for the input data model for the 
taxi ordering process:  

1. Country selection.  

2. City selection.  

3. Car class selection.  

4. Clarification of the customer’s mobile phone 

number (if absent, then the number available in the 
messenger).  

 
Fig. 2. A fragment of the server architecture of the bot 

performance level 

 

 

Fig 3. The general scheme of a web-based system performance using a chatbot 
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5. Clarification of the pickup time. 6. Exact address 
(street, building).  

7. Payment method.  

8. Payment (in case of non-cash payment).  

9. Use one of the previous routes.  

10. Getting an answer about the order status.  

The logic of states and transitions in accordance with 
Fig. 4 has been presented in a graph of a special kind, 
the problem solving based on it is to find ways using 
known algorithms.  

The implementation of such behavior is performed 
by available messenger capabilities. However, if you 
modify the requirements, and add the possibility of 
renting a car, which will require checking the driver’s 
license, user’s state of health, etc., the algorithm cannot 
be implemented on the basis of the existing state 
mechanism, and implemented in modern messengers.  

Templating the logic of states for chatbots to form 
the result based in preconditions and postconditions of 
each state by constructing a tree of transitions (calls, 
methods) that correctly process situations from the 
initial to final precondition and postcondition defined by 
the user. 

Let’s analyze a specific scheme for a clearly defined 
situation. It is necessary to order a car clarifying country, 
city, car class or make, as a car rental or as a taxi.  

The precondition is as follows: the user is 
authorized, has a license to drive a vehicle. The 
postcondition is that the user wants to rent a car for one 
day. 

The system has a set of methods that implement 
sending the agreement, checking the driver’s license, 
city and country, checking the ability of a user to drive 
the vehicle, work with the payment service. The number 
of methods is not limited, each of them is characterized 
by the precondition (determining the need of their call), 
and the postcondition (determining the results of its 
fulfillment). 

Thus, the system now operates with a set of states 
defined by the peaks of the graph, in which the 
transitions are made on the basis of preconditions and 
postconditions, and for each individual user’s query, the 
precondition (input peak), and the desired result 
(postcondition) have been specified. Under this 
approach, to implement the technology of automated 
creation of the application using the chatbot module, you 
need: 

1) Template the logic of state construction based on 
the user’s input data (construct a graph, bind to the 
condition peaks).  

2) Create an API Endpoint to receive messages 
from the messenger.  

3) Specify a set of commands and the API Endpoint 
in the messenger configuration at the moment of 
creating a bot to receive messenger queries.  

4) Using the appropriate template, add a Message 
provider for a particular messenger at the level of 
business logic.  

5) Receive messages by calling the Message 
provider from the API Endpoint. 

6) Describe the behavioral logic of the Handler for 
each command in the format of the result of its 
fulfillment.  

7) Define the State storage, and template its filing.  

8) Connect a third-party server for text message 
recognition (with further development of your own), and 
get a set of commands from it.  

9) Generate at the level of business logic a class of 
interaction with a third-party API (when fulfilling No. 
8) by available methods, and supplement the behavior of 
Handlers.  

10) Supplement calls of Handlers with further calls 
of the State storage by a call of the third-party service 
from No. 8, if necessary.  

FORMAL LOGICAL SYSTEM AND INFERENCE METHOD 

The formalism proposed in [3] will be used, on the 
basis of which a software system will be created, which 
will provide the solution to the problem. To create bots 
with useful behavior for practice, we will divide the 
stages of the action and implementation plans. This 
allows at the planning stage to communicate with the 
user to quickly and accurately select the next actions, 
and at the stage of plan implementation – control the 
conditions of previous actions, the appropriate reaction 
of the environment, redistribution of actions between 
participants, and other adjustments. 

The second fundamental step is the division of the 
planning stage into stages of construction of detailed 
plans and scheme composition. We make plans at the 
first stage. In the second stage, a complex action plan is 
combined with simple (template) actions accumulated 
by the system. 

Formalizations in the logic of action planning 
defined in terms of states and transitions considering the 
allocation of stages of construction of detailed plans and 
scheme composition are, on the one hand, objects 
(TAgent. TRealObject, TConception, TRelation, 
TValue, TProblem), situations (states) (ТSituation), 
events (TEvent) and actions (ТAction) (as well as 
relevant operations and relationships), on the other 
hand, plans (as well as relevant operations and 
relationships). 

 
Fig. 4. Modified state storage 
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The state (situation) characterizes the state 
(situation) of the controlled object through its 
parameters. The implementation is a sequence of states 
and transitions that fulfills the conditions of 
initialization, the possibility of transitions, truth, and 
completion. 

The formalism is designed to respond to queries that 
specify the initial and target situation (state), and involve 
the search or construction of a specific action plan, the 
implementation of which will ensure the transition of the 
controlled object from the initial situation (state) to the 
target one. 

The main element of the plan is the sequence of 
actions. To the definition of the plan we enter the 
constructions of basic actions – the ml empty action, exit 
from the plan, conditional transition, cycle. Considering 
the role of the composition, the plan is defined as 
follows:  

1) any action is a plan;  

2) if 1, 2S S  – plans, then 1, 2x x  – plan; 

3) if 1G – action, 1, nV V –situations, 1, ,xnS } – 

plans, then case ( ) ( )1, 1, 1 , , ,n nG V S V S} } – plan;  

4) if 1x – plan, and 1V – situation, then while 
( )1, 1xV – plan. 

To construct detailed plans, we will use the AP-
system, and for the composition of plans – the PC-
system, as proposed in [3]. Let’s analyze the 
axiomatization features which are important for creating 
bots. 

In the AP-system within the framework of a clause 
logic, based on the definitions of symbols, terms and 
formulas, as proposed in [3], we define: 

Type abstracts:  

1) formula for individuals – type abstract, 

2) if А – formula for individuals, D – type abstract, 
then ^ `AD – type abstract, 

3) no other type abstracts; 

Definitors as constructions t def K , where t – 
individual term, K – term for types; 

Specifiers:  objects, situations, events t spec А, 
where t – individual term for objects, situations, events, 
or term for types, А – type abstract;  actions t: 

1 , 2E E , where t – individual term for action, or term 

for types, 1E and 2E – precondition and postcondition 

as situation specifiers; problems t: 1 , 2E E , where t 

– individual term for TProblem object, or term for types,  
1E and 2E  –precondition and postcondition as situation 

specifiers; 

 Clauses: expressions A o K, where A – a sequence 
of atomic formulas of the language of the АР-system, К 
– one atomic formula. 

The knowledge base of the АР-system consists of: 

1) A set of specifiers of the description of the initial 
situation and types; 

2) A set of clauses specifying the features of 
operations and predicates for individual objects and 
types; 

3) A set of definitors and clauses defining the type 
features; 

4) A set of clauses specifying the preconditions and 
postconditions of actions; 

5) A set of clauses specifying the event component 
of preconditions. 

In the definition of the АР-system within the 
framework of the clause logic of the first order, based on 
the definitions of symbols, terms and formulas, as 
proposed in [3], we define: 

Action programs:  

1) if t – individual term of the action type, then t – 
action program;  

2) if 1, 2y y  – action programs, then 1, 2y y – action 
program; 

3) if 1l  – individual term of the action type, 1, nH H}
– formulas of the situation type 1,y yn} – action 

programs, then case ( ) ( )( )1, 1, 1 , , ,l y n ynH H} – action 

program;  

4) if 1y  – action program, and ɫ1 – formula of the 

situation type, then while ( )1, 1y H – action program;  

5) no other action programs; 

Action program specifiers:  

1) if 1y  – scheme term, 2y  – action program, then 
1, 2y y  – action program specifier; 

2) no other action program specifiers; 

Clauses: expressions AoK, where A – a sequence 
of atomic formulas of the language of the PC-system, К 
– one atomic formula. 

The knowledge base of the РC-system consists of: 

1) A set of action program specifiers; 

2) A set of clauses defining problem-solving 
schemes; 

3) A set of clauses defining scheme features. 

The inference procedure will be shown on the 
example of a natural case where queries take the form 

1 , 2O O , where 1, 2O O – abstracts of the initial and 

target situations. The inference procedure includes the 
following steps: 

1) Establishing an individual situation or a situation 
type in the AP-system (if the query defines individual 
terms of the initial and target situations); 



38 Summer InfoCom Advanced Solutions 2020 
 

2) Establishing an action program in the PC-system 
(if the query defines abstracts of the initial and target 
situations); 

3) Establishing an action program in the PC-system 
(if the query defines types of the initial and target 
situations); 

4) If necessary, redefying an action program in the 
PC-system; 

5) If necessary, constructing an action program in 
the PC-system; 

6) If necessary, establishing the necessary type 
transformations. 

To reduce the search, programs for popular queries 
are saved, and known techniques are used, first of all, 
the standardization of statements, the method of 
analogies. To substantiate the accuracy of the obtained 
output results, the theorems on effective achievability 
can be used, as proved in [3]. 

CONCLUSION 

Based on the analysis of messengers, chatbots, 
problems of their creation, use, and development, an 
approach to the automated creation of bots based on 
logical and linguistic models has been proposed. The 
problems of formalization of processes creating bots 
have been analyzed. One of the key features of this 
solution is the automation of an action chain, the 
implementation of which leads to the fulfillment of the 
user’s query. 

The logical formalism has been described as the 
basis of this solution, the formal definition of the aim 
achievement and conditions, to which the action plans 
providing the aim achievement should correspond, has 
been offered. The inference procedure has been 
proposed, which allows us to form action plans to solve 
problems formulated as pairs of initial and final states. 

The implementation of the proposed solution will 
allow us to rapidly create bots for a wide range of 
problems, formulated in terms of pairs of initial and final 
states, based on a combination of functions of the 
appropriate classes of objects, also given by pair of 
initial and final states, to form the appropriate action 
plan. Thus, the bots can be rapidly created to obtain the 
necessary information, place orders, provide access to 
educational resources, etc.  

Further research should be conducted to create and 
study bots in order to solve certain classes of problems, 
create technologies for efficient natural communication 
of a bot with the user, create the information technology 
to integrate the user with all messengers, social networks 
and information systems.  
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Abstract. The work is devoted to the development of an automatic database query generation system based on asynchronous 
operations. An open source library in a non-relational database and an integrated application for its testing had been 
developed. 
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Abstract. Nowadays, there are many great applications for local search and recommendations, for example Foursquare, 
Swarm, and Snapchat to some extent. Swarm is a mobile application, which allows users to share their locations with friends 
and create a record of their experiences in their personal logbook. In addition, a spin-off from and companion app to the 
older Foursquare, Swarm lets users to check-in to a particular location and interact with people nearby. Besides, these 
check-ins are listed chronologically in order to create the person’s logbook, which in fact represents a digital library. 
However, many people agree that any social media platform requires a well-designed, scalable, and fast API. In this research, 
we used RESTful API principles to design a heavily loaded server for the new application. This paper mostly focuses on 
applying REST and OpenAPI standards using a social media platform as an example. The new specifications and 
methodologies outlined in this article may be used in the design phase of a heavily loaded backend service. 

Keywords: Social media, local search, OpenAPI, REST, RESTful, scalable API, software architecture. 
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Abstract. The criterion for smoothing random signal changes using a buffer in real-time systems is developed. The 
problem of the occurrence of rapid spasmodic changes in temperature during the operation of the system for fixing changes 
in the liquid level in the tank is considered. In the process of solving the problem, a buffering criterion was introduced. 
Signal changes were written to the buffer. 

Keywords: control system, buffering, delay, extrapolation. 
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Abstract. The purpose of the article is to review available means of solving the problem of centralized installation of 
software in computer networks, to clarify the aspects of their deployment, and to describe author’s vision for solving the 
problem. The best solution to the problem will be the implementation of error-fixing utilities in the projectant remote 
software installation system based on Dijkstra’s algorythm, changed accordingly to task, which will allow easy installation 
of software within the computer network. 

Keywords: system resources; installation error; version compatibility; installation packages; Dijkstra’s algorythm. 
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Abstract. This paper addresses the issue of creating and applying mathematical methods for optimizing time and 
computing resources when processing multiple data streams circulating in a distributed information management 
system. In order to solve this problem, we suggest methods of reducing the space of analyzed states using the data 
organization structure “m-tuples based on ordered sets of arbitrary cardinality”. Using this data structure allows us 
to minimize the time and computing resources involved. 

Keywords: Big Data, Big Data reduction methods, data organization structure, ordered set of arbitrary cardinality, 
minimization of time and computing resources. 
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Abstract. The paper demonstrates the result of the study of the effectiveness of frameworks and JavaScript libraries in the 
implementation of single-page web applications. Tools such as React, Vue.js and Angular were considered. Web applications 
were developed using these tools and their effectiveness was evaluated. 
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Abstract. The purpose of the article is to review the available ways to solve the problem, highlight their advantages and 
disadvantages and model an architectural solution that combines all the advantages, and will not contain the disadvantages 
of the reviewed analogues. The best solution for the implementation of this task is a software product created on the basis of 
the client - the server architecture of the server part, which is implemented using a microservice approach. 
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Abstract. The purpose of the article is to review the available ways to solve the problem of assessing the quality of knowledge 
by testing and to model an architectural solution that combines all the advantages and will not contain the disadvantages of 
the examined analogues. The optimal solution within the criteria specified in the article is a software product created on the 
basis of client - server architecture in which the server component is implemented as a single architectural unit, to ensure 
ease of deployment and reduce the cost of system support. 
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Abstract. The report proposes the information technology for computer-aided design and implementation of bots based on 
a logical approach. The general approach to creating bots with the use of a complex of logical and linguistic models has been 
described. The general scheme of work of the web-based system with the use of a chatbot has been developed. The model of 
logic of actions, and the inference method have been described, which can be used for the formal description of the bot 
creating process. An example of using a logical model to create a bot has been described. 
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