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1 Введение

‚ −�áâ®ïé¥¥ ¢à¥¬ï ¨áá«¥¤®¢�−¨¥ ®ªàã¦�îé¥© áà¥¤ë ï¢«ï¥âáï ®¤−¨¬ ¨§
â¥å −�¯à�¢«¥−¨© −�ãç−®-â¥å−¨ç¥áª®© ¤¥ïâ¥«ì−®áâ¨, ª®â®àë¥ ä®à¬¨àãîâ ®¡ê-
¥ªâ¨¢−ë¥ ¯®âà¥¡−®áâ¨ ¢ á®§¤�−¨¨ −®¢ëå ¬¥â®¤®¢ à�¡®âë á −�ãç−ë¬¨ ¤�−−ë¬¨
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091). „«ï ®¡¥á¯¥ç¥−¨ï äã−ªæ¨®−¨à®¢�−¨ï −�ãç−ëå ¨−ä®à¬�æ¨®−−ëå á¥à¢¨á®¢ ¡ë«¨ ¨á¯®«ì§®¢�−ë
à¥áãàáë –Š� ú–¥−âà ¤�−−ëå „‚� ÷��û.
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‘¥à¢¨á-®à¨¥−â¨à®¢�−−ë© ¨−â¥àä¥©á ¤«ï ¤®áâã¯� ª −�ãç−ë¬ ¤�−−ë¬

¨ à�§à�¡®âª¨ −� ¨å ®á−®¢¥ á®¢à¥¬¥−−ëå ¨−ä®à¬�æ¨®−−ëå â¥å−®«®£¨© ¨ á¨áâ¥¬.
‚ ¯¥à¢ãî ®ç¥à¥¤ì, íâ® á¢ï§�−® á �ªâ¨¢−ë¬ à�§¢¨â¨¥¬ áà¥¤áâ¢ ¨−áâàã¬¥−â�«ì−ëå
−�¡«î¤¥−¨© (−�§¥¬−ëå á¥â¥© −�¡«î¤¥−¨ï, á¨áâ¥¬ ¤¨áâ�−æ¨®−−®£® §®−¤¨à®¢�−¨ï
‡¥¬«¨ ¨ â. ¯.) ¨ −¥¯à¥àë¢−ë¬ á®¢¥àè¥−áâ¢®¢�−¨¥¬ ¨§¬¥à¨â¥«ì−®© �¯¯�à�âãàë.
÷�§−®®¡à�§¨¥ äã−¤�¬¥−â�«ì−ëå ¨ ¯à¨ª«�¤−ëå −�ãç−ëå §�¤�ç ¯®à®¦¤�¥â á®-
§¤�−¨¥ à�§à®§−¥−−ëå, ®â«¨ç−ëå ¯® ¬�áèâ�¡ã ¨ äã−ªæ¨®−�«ì−ë¬ ¢®§¬®¦−®áâï¬
á¯¥æ¨�«¨§¨à®¢�−−ëå ˆ‘. ‚ â® ¦¥ ¢à¥¬ï ¯à®¢¥¤¥−¨¥ ¬¥¦¤¨áæ¨¯«¨−�à−ëå ¨á-
á«¥¤®¢�−¨© âà¥¡ã¥â á®¢¬¥áâ−®£® �−�«¨§� ¢á¥å ¤®áâã¯−ëå ¬�áá¨¢®¢ −¥®¤−®à®¤−®©
¨−ä®à¬�æ¨¨, áä®à¬¨à®¢�−−ëå á ¯à¨¬¥−¥−¨¥¬ à�§«¨ç−ëå ¯à®£à�¬¬−ëå áà¥¤áâ¢
¨ â¥å−®«®£¨©. ‚®§−¨ª�¥â ¯®âà¥¡−®áâì ¢ ®¡¬¥−¥ ¤�−−ë¬¨ ¨ ®à£�−¨§�æ¨¨ ¤®áâã¯�
ª à¥áãàá�¬ ¢−¥è−¨å £¥â¥à®£¥−−ëå ¨áâ®ç−¨ª®¢ â¥¬�â¨ç¥áª®© ¨−ä®à¬�æ¨¨.

�¥à¥ç¨á«¥−−ë¥ ¢ëè¥ ãâ¢¥à¦¤¥−¨ï á¯à�¢¥¤«¨¢ë ¤«ï „�«ì−¥£® ‚®áâ®ª� ÷®á-
á¨¨, £¤¥ à�á¯®«®¦¥−® 70 ¤¥©áâ¢ãîé¨å ¢ã«ª�−®¢, âà¥¡ãîé¨å ¥¦¥¤−¥¢−®£® ¬®-
−¨â®à¨−£� á® áâ®à®−ë ãç¥−ëå: 30 −� Š�¬ç�âª¥ ¨ 40 −� Šãà¨«�å [1]. „«ï ¨å
¨áá«¥¤®¢�−¨ï ¨ á¨áâ¥¬�â¨§�æ¨¨ −�ª®¯«¥−−ëå ¤�−−ëå á®§¤�−ë ˆ‘, à¥è�îé¨¥
è¨à®ª¨© ªàã£ −�ãç−ëå §�¤�ç. �¤−�ª® à�§à®§−¥−−®áâì á¯à�¢®ç−®© ¨ ¨−áâàã¬¥−-
â�«ì−®© ¨−ä®à¬�æ¨¨, ®£à�−¨ç¥−−ë© ¤®áâã¯ ª à¥§ã«ìâ�â�¬ à�¡®â áãé¥áâ¢¥−−®
®£à�−¨ç¨¢�îâ ¢®§¬®¦−®áâì ¯à®¢¥¤¥−¨ï ª®¬¯«¥ªá−ëå ¨áá«¥¤®¢�−¨©, � â�ª¦¥ ã¢¥-
«¨ç¨¢�îâ ¢à¥¬ï −� �−�«¨§ ¢®§−¨ª�îé¨å ¯à¨à®¤−ëå á®¡ëâ¨© ¨, ª�ª á«¥¤áâ¢¨¥,
ã¢¥«¨ç¨¢�îâ ¢à¥¬ï à¥�ªæ¨¨ −� −¨å, çâ® çà¥¢�â® ª�â�áâà®ä¨ç¥áª¨¬¨ ¯®á«¥¤áâ¢¨-
ï¬¨ ¤«ï −�á¥«¥−¨ï ¨ −�à®¤−®£® å®§ï©áâ¢�.

‚ áâ�âì¥ ¯à¥¤áâ�¢«¥−® ®¯¨á�−¨¥ à�§à�¡®â�−−®£® á¥à¢¨á-®à¨¥−â¨à®¢�−−®£®
¯à®£à�¬¬−®£® ¨−â¥àä¥©á�, à¥�«¨§ãîé¥£® ¢§�¨¬®¤¥©áâ¢¨¥ ¬¥¦¤ã ®á−®¢−ë¬¨ áã-
é¥áâ¢ãîé¨¬¨ ˆ‘ ¤«ï ¢§�¨¬−®£® ¨á¯®«ì§®¢�−¨ï −�ª®¯«¥−−ëå −�¡®à®¢ −�ãç−ëå
¤�−−ëå ¨ áà¥¤áâ¢ ¨å ®¡à�¡®âª¨ ¯à¨ ¯à®¢¥¤¥−¨¨ ¨áá«¥¤®¢�−¨© ¨ ®¯¥à�â¨¢−®£®
¬®−¨â®à¨−£� á®áâ®ï−¨ï ¢ã«ª�−®¢ Š�¬ç�âª¨ ¨ ‘¥¢¥à−ëå Šãà¨«.

2 Постановка задачи

„«ï ¯à®¢¥¤¥−¨ï à¥âà®á¯¥ªâ¨¢−ëå ¨áá«¥¤®¢�−¨© ¨ ®¯¥à�â¨¢−®£® ¬®−¨â®à¨−£�
¢ã«ª�−¨ç¥áª®© �ªâ¨¢−®áâ¨ −� „�«ì−¥¬ ‚®áâ®ª¥ ÷®áá¨¨ ¢ à�§−®¥ ¢à¥¬ï ¡ë«¨
á®§¤�−ë à�§«¨ç−ë¥ á¯¥æ¨�«¨§¨à®¢�−−ë¥ ˆ‘. …á«¨ ¢ −�ç�«¥ 2000-å ££. ®−¨ ¯à¥¤-
áâ�¢«ï«¨ á®¡®© ¨−â¥à−¥â-á�©âë á® á¯à�¢®ç−ë¬¨ ¬�â¥à¨�«�¬¨ ¨ à¥§ã«ìâ�â�¬¨
à�§«¨ç−ëå íªá¯¥¤¨æ¨© ¨ ¨áá«¥¤®¢�−¨©, â® á à�§¢¨â¨¥¬ −�ãç−®© â¥«¥ª®¬¬ã−¨-
ª�æ¨®−−®© [2] ¨ ¨−áâàã¬¥−â�«ì−®© (−�§¥¬−®©, á¯ãâ−¨ª®¢®©) ¨−äà�áâàãªâãàë
−�¡«î¤¥−¨© áâ�«¨ ¯®ï¢«ïâìáï ¨−â¥à�ªâ¨¢−ë¥ á¥à¢¨áë ¤«ï á¡®à�, ®¡à�¡®âª¨
¨ �−�«¨§� à�§«¨ç−®© ¨§¬¥à¨â¥«ì−®© ¨−ä®à¬�æ¨¨. ‘à¥¤¨ −¨å ¬®¦−® ¢ë¤¥«¨âì
−¥áª®«ìª® ˆ‘, ®¡«�¤�îé¨å ã−¨ª�«ì−ë¬ −�¡®à®¬ ¤�−−ëå ¨ áà¥¤áâ¢ ¨å ®¡à�¡®âª¨
(â�¡«. 1).

ˆ−ä®à¬�æ¨®−−ë¥ á¨áâ¥¬ë VOKKIA ¨ KVERT ï¢«ïîâáï ¨áâ®ç−¨ª�¬¨ ¡�§®-
¢®© ¬¥â�¨−ä®à¬�æ¨¨ ¯® ¨áá«¥¤ã¥¬ë¬ ®¡ê¥ªâ�¬ ¨ ¢®§−¨ª�îé¨¬ á®¡ëâ¨ï¬, � ˆ‘
ú‘¨£−�«û ¨ VolSatView �£à¥£¨àãîâ −� á¢®¥© ¯«�âä®à¬¥ �àå¨¢ë à�§«¨ç−ëå
¨−áâàã¬¥−â�«ì−ëå ¤�−−ëå, � â�ª¦¥ áà¥¤áâ¢� ¤«ï ¨å ®¡à�¡®âª¨.
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‘. �. Š®à®«ñ¢, ˆ. Œ. ÷®¬�−®¢�, ‘. ˆ. Œ�«ìª®¢áª¨©, �. �. ‘®à®ª¨−

’�¡«¨æ� 1 ˆ−ä®à¬�æ¨®−−ë¥ á¨áâ¥¬ë ¤«ï ¨áá«¥¤®¢�−¨ï ¨ ®¯¥à�â¨¢−®£® ¬®−¨â®à¨−£�
¢ã«ª�−®¢ Š�¬ç�âª¨ ¨ ‘¥¢¥à−ëå Šãà¨«

��§¢�−¨¥ ˆ‘ �á−®¢−®¥ −�§−�ç¥−¨¥
1. VOKKIA (Volcanoes
of Kurile-Kamchatka Island
Arc | ‚ã«ª�−ë Šãà¨«®-
Š�¬ç�âáª®© ®áâà®¢−®© ¤ã-
£¨) [3]

ˆ−â¥£à�æ¨ï £¥â¥à®£¥−−ëå −�ãç−ëå (®¯¨á�â¥«ì−ëå, ª®-
«¨ç¥áâ¢¥−−ëå, ¯à®áâà�−áâ¢¥−−ëå) ¤�−−ëå ¯® ¢ã«ª�−�¬
Šãà¨«®-Š�¬ç�âáª®© ®áâà®¢−®© ¤ã£¨ ¨ ¨å ¨áâ®à¨ç¥áª¨¬
¨§¢¥à¦¥−¨ï¬

2. KVERT (Kamchatkan
Volcanic Eruption Re-
sponse Team | Š�¬ç�â-
áª�ï £àã¯¯� à¥�£¨à®¢�−¨ï
−� ¢ã«ª�−¨ç¥áª¨¥ ¨§¢¥à¦¥-
−¨ï) [4]

�¢â®¬�â¨§�æ¨ï ¯à®æ¥áá� ¯®¤£®â®¢ª¨ á®®¡é¥−¨©
KVERT ® â¥ªãé¥© �ªâ¨¢−®áâ¨ ¢ã«ª�−®¢, ¢ â®¬ ç¨á«¥
®¯¥à�â¨¢−ëå á®®¡é¥−¨© VONA (Volcano Observatory
Notice for Aviation) ® ¯¥¯«®¢ëå è«¥©ä�å ¨ ¨§¬¥−¥−¨¨
�–Š, ®¡¥á¯¥ç¥−¨¥ åà�−¥−¨ï ¤�−−ëå ¨ ¢®§¬®¦−®áâ¨ ¨å
áâ�â¨áâ¨ç¥áª®£® �−�«¨§�

3. ú‘¨£−�«û [5,6] �¢â®¬�â¨§�æ¨ï ®¯¥à�æ¨©, á¢ï§�−−ëå á à�¡®â®© á¥â¥©
¨−áâàã¬¥−â�«ì−ëå −�¡«î¤¥−¨© „‚� ÷��, ¢ â®¬ ç¨á-
«¥ á¨áâ¥¬ë ¢¨¤¥®−�¡«î¤¥−¨ï §� ¢ã«ª�−�¬¨ Š�¬ç�âª¨
¨ á¨áâ¥¬ë ª®¬¯ìîâ¥à−®£® ¬®¤¥«¨à®¢�−¨ï à�á¯à®áâà�-
−¥−¨ï ¯¥¯«®¢ëå ®¡«�ª®¢

4. VolSatView („¨áâ�−æ¨-
®−−ë© ¬®−¨â®à¨−£ �ªâ¨¢-
−®áâ¨ ¢ã«ª�−®¢ Š�¬ç�âª¨
¨ Šãà¨«) [7]

�¯¥à�â¨¢−ë© ¬®−¨â®à¨−£ ¢ã«ª�−¨ç¥áª®© �ªâ¨¢−®áâ¨ −�
®á−®¢¥ ¤�−−ëå ¤¨áâ�−æ¨®−−®£® §®−¤¨à®¢�−¨ï ‡¥¬«¨

�¥à¥ç¨á«¥−−ë¥ ˆ‘ ¯® á¢®¨¬ äã−ªæ¨®−�«ì−ë¬ ¢®§¬®¦−®áâï¬ ¨ −�§−�ç¥−¨î
¤®¯®«−ïîâ ¤àã£�, ®¤−®¢à¥¬¥−−® á íâ¨¬ ¢®§−¨ª�¥â §�¤�ç� ®¡¬¥−� à¥§ã«ìâ�â�-
¬¨ ¨áá«¥¤®¢�−¨© ¨ ¤®áâã¯� ª ¯¥à¢¨ç−®© á¯à�¢®ç−®© ¨−ä®à¬�æ¨¨. ’à¥¡ã¥âáï
®à£�−¨§®¢�âì ¢§�¨¬®¤¥©áâ¢¨¥ ¬¥¦¤ã á¨áâ¥¬�¬¨, −� ¡�§¥ ª®â®àëå ã¦¥ à�§¢¨âë
−¥®¡å®¤¨¬ë¥ −�ãç−ë¥ ª®¬¯¥â¥−æ¨¨, áä®à¬¨à®¢�−ë �àå¨¢ë ¤�−−ëå ¨ ¢ëáâà®-
¥−� á®®â¢¥âáâ¢ãîé�ï ¢á¯®¬®£�â¥«ì−�ï ¯à®£à�¬¬−®-�¯¯�à�â−�ï ¨−äà�áâàãªâãà�.
‘®¢à¥¬¥−−ë¬ ¨ íää¥ªâ¨¢−ë¬ ¯®¤å®¤®¬ ª à¥è¥−¨î ãª�§�−−®© §�¤�ç¨, ¨á¯®«ì§ã-
¥¬ë¬ á¥£®¤−ï ¢ ¢¥¤ãé¨å ¬¨à®¢ëå −�ãç−ëå æ¥−âà�å ¤�−−ëå (IRIS Data Manage-
ment Center1, NASA Coordinated Data Analysis System2, UCAR Research Data
Archive3), ï¢«ï¥âáï á®§¤�−¨¥ ¢¥¡-á¥à¢¨á®¢ [8{10].

ˆá¯®«ì§®¢�−¨¥ ã−¨¢¥àá�«ì−ëå áâ�−¤�àâ®¢ ¨ ¯à®â®ª®«� HTTP(s) ¯®§¢®«ï¥â
á ¬¨−¨¬�«ì−ë¬¨ ¢à¥¬¥−−‚ë¬¨ §�âà�â�¬¨ ¡¥§ ¢−¥á¥−¨ï áãé¥áâ¢¥−−ëå ¨§¬¥−¥-
−¨© ¢ ¯à®£à�¬¬−ë© ª®¤ á¨áâ¥¬ áä®à¬¨à®¢�âì −®¢ë¥ ¢¨¤ë ¨−ä®à¬�æ¨®−−ëå
¯à®¤ãªâ®¢, ¯®¢ëá¨âì ®¯¥à�â¨¢−®áâì ¨ ¤®áâ®¢¥à−®áâì ¯à®¢®¤¨¬ëå ¨áá«¥¤®¢�-
−¨©.

1http://service.iris.edu.
2https://cdaweb.sci.gsfc.nasa.gov/WebServices/REST.
3https://rda.ucar.edu/#!apps api desc.
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‘¥à¢¨á-®à¨¥−â¨à®¢�−−ë© ¨−â¥àä¥©á ¤«ï ¤®áâã¯� ª −�ãç−ë¬ ¤�−−ë¬

�� ®á−®¢¥ íâ¨å ¯à¨−æ¨¯®¢ ¨ á ãç¥â®¬ ®á®¡¥−−®áâ¥© à�áá¬�âà¨¢�¥¬ëå ¯à¨-
ª«�¤−ëå ˆ‘ ¡ë«� ¯à¥¤«®¦¥−� �àå¨â¥ªâãà� à�¡®âë á¥à¢¨á� ¨ à�§à�¡®â�− −�¡®à
¢á¯®¬®£�â¥«ì−ëå ¯à®£à�¬¬−ëå áà¥¤áâ¢.

3 Архитектура и принципы работы сервиса

�à®£à�¬¬−®© ®á−®¢®© ¤«ï à¥�«¨§�æ¨¨ ¢¥¡-á¥à¢¨á� ¢ëáâã¯�¥â ˆ‘ ú‘¨£−�«û.
ˆ§ ¡�§ ¤�−−ëå (�„) ˆ‘ VOKKIA ¨ KVERT ¢ −¥¥ ¯®áâã¯�¥â á¯à�¢®ç−�ï
¨−ä®à¬�æ¨ï ®¡ �ªâ¨¢−ëå ¢ã«ª�−�å ¨ ®¯¥à�â¨¢−ë¥ ¤�−−ë¥ ®¡ ¨å á®áâ®ï−¨¨.
Š ®¯¥à�â¨¢−®© ¨−ä®à¬�æ¨¨ ®â−®áïâáï �¢¨�æ¨®−−ë¥ æ¢¥â®¢ë¥ ª®¤ë (�–Š) |
ª®¤ë ®¯�á−®áâ¨ ¢ã«ª�−®¢ ¤«ï �¢¨�æ¨¨, � â�ª¦¥ ¤�−−ë¥ ® ¯¥¯«®¢ëå ¢ë¡à®á�å,
á®¤¥à¦�é¨¥áï ¢ ®¯¥à�â¨¢−ëå VONA-á®®¡é¥−¨ïå [1]. �¥à¥¤�ç� ãª�§�−−ëå
¤�−−ëå ®à£�−¨§®¢�−� ¯®áà¥¤áâ¢®¬ statement-based à¥¯«¨ª�æ¨¨ á®®â¢¥âáâ¢ãîé¨å
â�¡«¨æ �„, £¤¥ á¨áâ¥¬� ã¯à�¢«¥−¨ï �„ (‘“�„) ˆ‘ VOKKIA ¨ KVERT
(MariaDB) ï¢«ï¥âáï master-á¥à¢¥à®¬, � ‘“�„ ˆ‘ ú‘¨£−�«û (MySQL) |
slave-á¥à¢¥à®¬ (à¨á. 1).

’�ª®© ¯®¤å®¤ ®¡«�¤�¥â á«¥¤ãîé¨¬¨ ¯à¥¨¬ãé¥áâ¢�¬¨:

{ ¤�−−ë¥ ¤®áâã¯−ë áà�§ã ¢ ¬®¬¥−â ¨å ¯ã¡«¨ª�æ¨¨, −¥ âà¥¡ã¥âáï ¯¥à¨®¤¨ç¥áª¨
¯à®¢¥àïâì −�«¨ç¨¥ −®¢®© ¨−ä®à¬�æ¨¨;

{ áå¥¬� ¨−ä®à¬�æ¨®−−®£® ¢§�¨¬®¤¥©áâ¢¨ï á¥à¢¥à®¢ ãáâ®©ç¨¢� ª ¯¥à¥àë¢�¬
¢ à�¡®â¥ ª�−�«®¢ á¢ï§¨ ¡«�£®¤�àï §�«®¦¥−−ë¬ ¢ ®á−®¢ã MySQL-à¥¯«¨ª�æ¨¨
�«£®à¨â¬�¬;

÷¨á. 1 �¡é�ï áå¥¬� à�¡®âë á¥à¢¨á�
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÷¨á. 2 ‘å¥¬� ¤�−−ëå ¤«ï slave-á¥à¢¥à� ˆ‘ ú‘¨£−�«û

{ ¯à®£à�¬¬−�ï à¥�«¨§�æ¨ï −¥ âà¥¡ã¥â ¡®«ìè¨å ¢à¥¬¥−−‚ëå §�âà�â ¨ ¯¥à¥àë¢�
¢ à�¡®â¥ ˆ‘.

�� slave-á¥à¢¥à¥ ˆ‘ ú‘¨£−�«û ¨áå®¤−ë¥ ¤�−−ë¥ á¨−åà®−¨§¨àãîâáï á ¯à®¬¥-
¦ãâ®ç−®© �„ Kvert, á®¤¥à¦�é¥© â�¡«¨æë volcanoes ¨ ash. ‘ ¯®¬®éìî âà¨££¥à®¢
¤�−−ë¥ ¨§ −¥¥ ¯¥à¥¤�îâáï ¢ ®á−®¢−ãî �„ á¥à¢¨á� Signal, −� ®á−®¢¥ ª®â®à®©
®áãé¥áâ¢«ï¥âáï ®¡à�¡®âª� ¯®áâã¯�îé¥© ¨−ä®à¬�æ¨¨: ¨§¬¥−¥−¨¥ ¨−â¥à¢�«� ä®-
â®áê¥¬ª¨ ¢ã«ª�−� ¢ §�¢¨á¨¬®áâ¨ ®â ¥£® �–Š ¨ ¯®áâ�−®¢ª� §�¤�−¨ï −� à�áç¥â
âà�¥ªâ®à¨¨ à�á¯à®áâà�−¥−¨ï ¯¥¯«®¢®£® ®¡«�ª� ¯à¨ ¨§¢¥à¦¥−¨¨ ¢ã«ª�−� (à¨á. 2).

�à¨ ®¡−®¢«¥−¨¨ �–Š ¢ â�¡«¨æy Signal.volcano codes ¤®¡�¢«ï¥âáï á®®â¢¥â-
áâ¢ãîé�ï §�¯¨áì. ˆ¤¥−â¨ä¨ª�â®à ¢ã«ª�−� ¨ ¥£® �–Š ¯¥à¥¤�îâáï âà¨££¥à®¬
¢ åà�−¨¬ãî ¯à®æ¥¤ãàã, ¢ë¯®«−ïîéãî á«¥¤ãîéãî ¯®á«¥¤®¢�â¥«ì−®áâì ¤¥©áâ¢¨©
(à¨á. 3):

(1) ¯à®¨§¢®¤¨âáï ¯®¨áª ¢á¥å ¢¨¤¥®ª�¬¥à, ®áãé¥áâ¢«ïîé¨å −�¡«î¤¥−¨¥ §� ¤�−-
−ë¬ ¢ã«ª�−®¬;

(2) ¤«ï ª�¦¤®© ¢¨¤¥®ª�¬¥àë ¯® â�¡«¨æ¥ volcano camera intervals ®¯à¥¤¥«ï¥âáï
¨−â¥à¢�« áê¥¬ª¨, á®®â¢¥âáâ¢ãîé¨© ¤�−−®¬ã �–Š;

(3) −�©¤¥−−®¥ §−�ç¥−¨¥ ¨−â¥à¢�«� ãáâ�−�¢«¨¢�¥âáï ¢ ª�ç¥áâ¢¥ â¥ªãé¥£® ¤«ï
¤�−−®© ª�¬¥àë.

‘¢ï§¨ ¬¥¦¤ã ¢¨¤¥®ª�¬¥à�¬¨ ¨ ¢ã«ª�−�¬¨, §� ª®â®àë¬¨ ¢¥¤¥âáï −�¡«î¤¥−¨¥,
®¯à¥¤¥«ïîâáï ¯® â�¡«¨æ¥ volcano history. ˆ−â¥à¢�«ë ä®â®áê¥¬ª¨ ¨§®¡à�¦¥−¨©
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÷¨á. 3 �à®æ¥¤ãà� �„ Signal, ã¯à�¢«ïîé�ï à�á¯¨á�−¨¥¬ á¡®à� ä®â®á−¨¬ª®¢ ¢ã«ª�−®¢

á ª�¦¤®© ª�¬¥àë ¬®£ãâ −�áâà�¨¢�âìáï ª�ª −¥§�¢¨á¨¬® ¤«ï ª�¦¤®© ª�¬¥àë (¢ íâ®¬
á«ãç�¥ ¢ â�¡«¨æ¥ volcano camera intervals ¯®«¥ code id ¯à¨−¨¬�¥â §−�ç¥−¨¥ 0), â�ª
¨ £«®¡�«ì−® ¤«ï ª�¦¤®£® �–Š (¢ íâ®¬ á«ãç�¥ ¢ â�¡«¨æ¥ volcano camera intervals
¯®«¥ object id ¯à¨−¨¬�¥â §−�ç¥−¨¥ 0). ‡−�ç¥−¨¥ ¨−â¥à¢�«�, ãáâ�−®¢«¥−−®¥
¤«ï ª�¬¥àë, ¨¬¥¥â ¢ëáè¨© ¯à¨®à¨â¥â ¯® ®â−®è¥−¨¨ ª £«®¡�«ì−®¬ã §−�ç¥−¨î,
ãáâ�−®¢«¥−−®¬ã ¤«ï �–Š.

„�−−ë¥ ¨§ á®®¡é¥−¨© VONA, á®¤¥à¦�é¨¥ ®á−®¢−ë¥ å�à�ªâ¥à¨áâ¨ª¨ ª�¦¤®-
£® ¨§¢¥à¦¥−¨ï (¤�â� ¨ ¢à¥¬ï, ¤«¨â¥«ì−®áâì, ¢ëá®â� ¯¥¯«®¢®£® ®¡«�ª� ¨ â. ¯.),
¯¥à¥¤�îâáï ¢ â�¡«¨æã Kvert.ash, £¤¥ −� ¨å ®á−®¢¥ ¤«ï ª�¦¤®£® á®¡ëâ¨ï ä®à¬¨àã-
îâáï §�¤�−¨ï −� ¬®¤¥«¨à®¢�−¨¥ âà�¥ªâ®à¨¨ ¤¢¨¦¥−¨ï ¯¥¯«®¢®£® ®¡«�ª�. ‡�¤�−¨ï
¯à¥¤áâ�¢«ïîâ á®¡®© JSON-®¡ê¥ªâë (JavaScript Object Notation), ª®â®àë¥ á ¯®-
¬®éìî UDF-à�áè¨à¥−¨ï ¤«ï ‘“�„ MySQL1 ¯¥à¥¤�îâáï −� á¥à¢¥à ®ç¥à¥¤¥©
Gearman2, £¤¥ ¤�«¥¥ ®¡à�¡�âë¢�îâáï ¯®¤á¨áâ¥¬®© ¬®¤¥«¨à®¢�−¨ï ˆ‘ ú‘¨£-
−�«û [10]. �®«ãç¥−−ë¥ à¥§ã«ìâ�âë ¯ã¡«¨ªãîâáï ¢ á¢®¤−ëå ª�â�«®£�å á®¢¬¥áâ−®
á® á¯à�¢®ç−®©, ®¯¥à�â¨¢−®© ¨ ¨−áâàã¬¥−â�«ì−®© ¨−ä®à¬�æ¨¥©, ¤®áâã¯−®© ç¥à¥§
¯®«ì§®¢�â¥«ìáª¨© ¨−â¥àä¥©á ˆ‘ ú‘¨£−�«û.

1https://launchpad.net/gearman-mysql-udf.
2http://gearman.org.
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4 Интерфейс для доступа к данным

‚�¦−®© §�¤�ç¥© ¢¥¡-á¥à¢¨á� ï¢«ï¥âáï ®à£�−¨§�æ¨ï ã¤�«¥−−®£® ¤®áâã¯� ª ª®−-
á®«¨¤¨à®¢�−−®¬ã −�¡®àã ¤�−−ëå ¯® ¢ã«ª�−�¬ ¨ à¥§ã«ìâ�â�¬ à�¡®âë á¯¥æ¨�«¨§¨-
à®¢�−−ëå ¯®¤á¨áâ¥¬ ˆ‘ ú‘¨£−�«û ¤«ï ¢−¥è−¨å ¯®«ì§®¢�â¥«¥©, ¢ à®«¨ ª®â®àëå
¢ëáâã¯�îâ áâ®à®−−¨¥ ˆ‘. ˆ−â¥àä¥©á ¢§�¨¬®¤¥©áâ¢¨ï á à¥áãàá�¬¨ ¢¥¡-á¥à¢¨á�
à¥�«¨§®¢�− ¢ á®®â¢¥âáâ¢¨¨ á ª®−æ¥¯æ¨¥© REST [8] −� ®á−®¢¥ äà¥©¬¢®àª� Yii2 [9].
÷�¡®â� á −¨¬ ®áãé¥áâ¢«ï¥âáï ¯ãâ¥¬ ®¡à�é¥−¨ï ¯® ¯à®â®ª®«ã HTTP(S) ª �¤à¥áã
http://api.signal.febras.net/〈url〉, £¤¥ 〈url〉 | ®â−®á¨â¥«ì−ë© �¤à¥á, ®¡®§−�ç�î-
é¨© ¢¨¤ §�¯à�è¨¢�¥¬®£® −�¡®à� ¤�−−ëå. �� ¤�−−ë© ¬®¬¥−â ¢ â�ª®¬ ä®à¬�â¥
¤®áâã¯−� ¨−ä®à¬�æ¨ï, ¯à¥¤áâ�¢«¥−−�ï ¢ â�¡«. 2.

�à¨ ¯®¨áª¥ ä®â®á−¨¬ª®¢ â�ª¦¥ ãª�§ë¢�îâáï ¯�à�¬¥âàë GET-§�¯à®á�
(â�¡«. 3).

�®¨áª ä®â®á−¨¬ª®¢ ¢ �àå¨¢¥ ¢¥¤¥âáï ¯® §�¤�−−ë¬ ¢ã«ª�−�¬ ¨ ¢¨¤¥®ª�¬¥à�¬
¤«ï ¢à¥¬¥−−®£® ¯¥à¨®¤� [time − 1,5 ç; time+ 1,5 ç].

�à¨ ãá¯¥è−®¬ ¢ë¯®«−¥−¨¨ §�¯à®á� à¥§ã«ìâ�â ¢®§¢à�é�¥âáï ¢ ä®à¬�â¥ JSON.
�− ï¢«ï¥âáï â¥ªáâ®¢ë¬, ¨¬¥¥â ¯à®áâãî (¯® áà�¢−¥−¨î, −�¯à¨¬¥à, á XML) à�§¬¥â-
ªã, ¯®¤¤¥à¦¨¢�¥âáï ¡®«ìè¨¬ ç¨á«®¬ ï§ëª®¢ ¯à®£à�¬¬¨à®¢�−¨ï ¨ ¯à®£à�¬¬−ëå
¡¨¡«¨®â¥ª. �� à¨á. 4 ¯à¥¤áâ�¢«¥−ë ¯à¨¬¥àë ¢§�¨¬®¤¥©áâ¢¨ï á á¥à¢¨á®¬.

’�¡«¨æ� 2 ‚¨¤ë −�¡®à®¢ ¤�−−ëå, ¯à¥¤®áâ�¢«ï¥¬ëå ¢¥¡-á¥à¢¨á®¬

URL ��¡®à ¤�−−ëå
/volcanoes �¡é¨© á¯¨á®ª ¢ã«ª�−®¢
/volcanoes/#id ˆ−ä®à¬�æ¨ï ¯® ¢ã«ª�−ã á ¨¤¥−â¨ä¨ª�â®à®¬ #id
/cameras �¡é¨© á¯¨á®ª ¢¨¤¥®ª�¬¥à
/cameras/#id ˆ−ä®à¬�æ¨ï ¯® ¢¨¤¥®ª�¬¥à¥ á ¨¤¥−â¨ä¨ª�â®à®¬ #id
/photos �®¨áª ä®â®á−¨¬ª®¢ ¢ã«ª�−®¢
/tasks Š�â�«®£ à¥§ã«ìâ�â®¢ ¬®¤¥«¨à®¢�−¨ï
/tasks/#id ˆ−ä®à¬�æ¨ï ® §�¤�ç¥ á ¨¤¥−â¨ä¨ª�â®à®¬ #id

’�¡«¨æ� 3 ��à�¬¥âàë §�¯à®á� ¤«ï ¯®¨áª� ¢ �àå¨¢¥ ä®â®á−¨¬ª®¢

��à�¬¥âà ��§−�ç¥−¨¥
volcano id ‘¯¨á®ª ¨¤¥−â¨ä¨ª�â®à®¢ ¢ã«ª�−®¢, à�§¤¥«¥−−ëå §�¯ïâë¬¨
camera id ‘¯¨á®ª ¨¤¥−â¨ä¨ª�â®à®¢ ¢¨¤¥®ª�¬¥à, à�§¤¥«¥−−ëå §�¯ïâë¬¨

time

„�â� ¨ ¢à¥¬ï, ¤«ï ª®â®àëå ¢¥¤¥âáï ¯®¨áª,
§�¤�¥âáï ¢ ä®à¬�â¥ YYYYMMDDHHIISS, £¤¥
YYYY | 4 æ¨äàë £®¤�,
MM | −®¬¥à ¬¥áïæ� á ¢¥¤ãé¨¬ −ã«¥¬,
DD | ¤¥−ì ¬¥áïæ� á ¢¥¤ãé¨¬ −ã«¥¬,
HH | ç�áë á ¢¥¤ãé¨¬ −ã«¥¬,
II | ¬¨−ãâë á ¢¥¤ãé¨¬ −ã«¥¬,
SS | á¥ªã−¤ë á ¢¥¤ãé¨¬ −ã«¥¬
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÷¨á. 4 �à¨¬¥à ¢§�¨¬®¤¥©áâ¢¨ï á ¢¥¡-á¥à¢¨á®¬ ¤«ï ¯®«ãç¥−¨ï ¨−ä®à¬�æ¨¨: (�) ¯®
®¡ê¥ªâ�¬ −�¡«î¤¥−¨ï; (¡) ¯® á¥â¨ −�¡«î¤¥−¨©; (¢) ¨§ �àå¨¢� ¨§®¡à�¦¥−¨©

‘ ¯à¨¬¥−¥−¨¥¬ à�§à�¡®â�−−ëå ¨−â¥àä¥©á®¢ à¥�«¨§®¢�−® ¢§�¨¬®¤¥©áâ¢¨¥
¬¥¦¤ã ˆ‘ VolSatView ¨ ú‘¨£−�«û. ‚á¥ ¤®áâã¯−ë¥ áâàãªâãà¨à®¢�−−ë¥ −�¡®-
àë −�ãç−ëå ¤�−−ëå ¨ à¥§ã«ìâ�âë à�¡®âë á¯¥æ¨�«¨§¨à®¢�−−ëå ¯®¤á¨áâ¥¬ ˆ‘
ú‘¨£−�«û (á¬. â�¡«. 2) ¯¥à¥¤�îâáï ¢ ˆ‘ VolSatView, £¤¥ ¯à¥¤áâ�¢«ïîâáï ã¦¥
¢ á®áâ�¢¥ á®¡áâ¢¥−−ëå ¯®«ì§®¢�â¥«ìáª¨å ¨−â¥àä¥©á®¢ ¨ ¯à®£à�¬¬−ëå à¥è¥−¨©.
�â® ¯®§¢®«ï¥â, ¢ ç�áâ−®áâ¨, ¯à®¢®¤¨âì á®¢¬¥áâ−ë© �−�«¨§ ¤�−−ëå à¥§ã«ìâ�â®¢
ª®¬¯ìîâ¥à−®£® ¬®¤¥«¨à®¢�−¨ï âà�¥ªâ®à¨© à�á¯à®áâà�−¥−¨ï ¯¥¯«®¢ëå ®¡«�ª®¢
¨ ä�ªâ¨ç¥áª¨å ¤�−−ëå −�¡«î¤¥−¨©, ¯®«ãç¥−−ëå áà¥¤áâ¢�¬¨ ¤¨áâ�−æ¨®−−®£®
§®−¤¨à®¢�−¨ï ‡¥¬«¨ [7,10].

5 Заключение

÷�§à�¡®â�−−ë© RESTful ¢¥¡-á¥à¢¨á ¯®§¢®«¨« áä®à¬¨à®¢�âì ã−¨¢¥àá�«ì-
−ë© ¨−áâàã¬¥−â ¤«ï æ¥−âà�«¨§®¢�−−®£® ¤®áâã¯� ª à�§−®à®¤−ë¬ −�ãç−ë¬ ¤�−−ë¬
¢ ®¡«�áâ¨ ¨áá«¥¤®¢�−¨ï ¨ ®¯¥à�â¨¢−®£® ¬®−¨â®à¨−£� á®áâ®ï−¨ï ¢ã«ª�−®¢ Š�¬ç�â-
ª¨ ¨ ‘¥¢¥à−ëå Šãà¨«. ‚ à�¬ª�å ¨áá«¥¤®¢�−¨ï ¡ë«¨ à¥�«¨§®¢�−ë ¯à®£à�¬¬−ë¥
áà¥¤áâ¢� ¤«ï ®¡¬¥−� ¤�−−ë¬¨ ¨ à�¡®âë á à¥áãàá�¬¨ ¢¥¤ãé¨å á¯¥æ¨�«¨§¨à®¢�−-
−ëå ˆ‘. �â® ¯®§¢®«¨«® à�áè¨à¨âì ª�ç¥áâ¢¥−−ë¥ ¨ ª®«¨ç¥áâ¢¥−−ë¥ ¢®§¬®¦−®áâ¨
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¯à¨ª«�¤−ëå á¨áâ¥¬, á®§¤�âì −®¢ë¥ áà¥¤áâ¢� ¤«ï á®¢¬¥áâ−®£® �−�«¨§� à¥§ã«ìâ�â®¢
®¡à�¡®âª¨ à�§«¨ç−ëå ¢¨¤®¢ ®¯¥à�â¨¢−ëå −�¡«î¤¥−¨© ¨ á¯à�¢®ç−®© ¨−ä®à¬�æ¨¨.

„�«ì−¥©è¥¥ à�§¢¨â¨¥ ¢¥¡-á¥à¢¨á� á¢ï§�−® á ¯®¤ª«îç¥−¨¥¬ −®¢ëå ¨áâ®ç−¨-
ª®¢ ¤�−−ëå, á®¤¥à¦�é¨å ¨−ä®à¬�æ¨î ® à¥§ã«ìâ�â�å ¨áá«¥¤®¢�−¨© ¢ã«ª�−®¢
Š�¬ç�âª¨ ¨ ‘¥¢¥à−ëå Šãà¨«, � â�ª¦¥ á ¢−¥¤à¥−¨¥¬ −®¢ëå áà¥¤áâ¢ ®¡à�¡®âª¨
¨ ¯à¥¤áâ�¢«¥−¨ï ¨−áâàã¬¥−â�«ì−ëå ¤�−−ëå.
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Abstract: On the territory of the Russian Far East, there are dozens of active
volcanoes, requiring continuous attention of scientists for analysis and control
of their condition. To provide solutions of various scientific problems, different
information systems were implemented. However, disunity of information systems
and limited data exchange between them limit the possibility of carrying out
complex studies. This may result in disastrous consequences for the population
and different fields of people's activities. The article describes the developed
service-oriented software interface that implements interaction between the main
existing information systems. The mutual use of accumulated sets of scientific
data and processing instruments improves research and operational monitoring of
the state of volcanoes in Kamchatka and Northern Kuriles.
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