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Abstract. The paper analyzes the methods of interaction of robotic applications with Telegram
servers. A comparison was made between the standard polling method (Long Polling) and Webhook,
both from the speed of application interaction with the end user and the complexity of the
installation from the point of view of the developer. The interaction mechanism of telegrams-bot
with Webhook-enabled telegram servers, which significantly improves the performance of the
program as a whole, saving the user’s query execution time and increasing fault tolerance.

The purpose of the study is to compare the methods of interaction between the application-work
Telegrams written in Python, as well as the implementation of these methods in practice, in order to
identify the complexity of writing both solutions.

The Webhook method is a way to deliver real-time data to applications. Unlike traditional APIS,
where you need to specify data more often to get information in real time, Webhook sends data
immediately.

It 1s proposed to consider the two most common communication options work and the Telegram
server. The most common option is to periodically poll the Telegram servers for new information. All
this is done through Long Polling, that is, the use opens for a short time and all updates immediately
arrive bot.

In the work, an alternative communication option was proposed for the application to work with
Telegram servers using Webhook. During the work on changing the data exchange method from
standard polling (Long Polling) to Webhook, its indisputable advantage in loaded applications,
namely on the number of incoming requests over a thousand, was proved (Long Polling).

Keywords. Telegram, Polling, Webhook, pyTelegramBotAPIL Python, Long Polling, APIL testing,
performance, SSL certificate.

Formulation of the problem. Sooner or later, any software developer faces
the problem of expanding his product, as well as writing software code for telegram
bots, and this direction is no exception. In the transition from testing the program to
a full product developer, the developer may face the effect of the "narrow bottle
neck,” which role is played by the method of Telegram-bot and telegram servers’
communication called "Long Polling", which queues the requests of the application
users, since the process of Telegram-bot and Telegram servers’ communication is
periodic in the survey of servers for the incoming messages [1]. This system is
suitable for use in unloaded applications or applications with a small number of
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users (no more than 1000 simultaneous interactions) [2], as well as for debugging
and testing the program. In this paper, the mechanism of Telegram-bot with
Telegram servers interaction with support of Webhook will be considered, which
significantly raises the overall program performance, saving the user's request time
and increasing fault tolerance. In this paper, we shall consider these methods in
more detail on specific examples and draw conclusions for how the use of these
methods affects the work of applications.

Analysis of recent research. Webhook is a way to deliver real-time
application data. Unlike traditional APIs, where you often need data to get real-time
information, Webhook sends data immediately. Webhook is a kind of analogue of
push messages on your mobile phone. Instead of burning the battery on your phone,
extracting information (polling) from applications to receive updates, Webhook
sends data automatically based on events triggers. Like push messages, Webhook is
less resource-intensive.

Webhook is much more effective than polls in terms of resources and
communication. Zapier conducted a study of 30 million requests for surveys done
through their service, and found that 98.5% of the polls were wasted and they spent
66 times more resources on the poll [3].

Always fresh data. The very nature of Webhook and the fact that they are
usually triggered by events means that they provide you with information in real-
time. In this regard, if you want the information to be as close as possible to the real
time, you should choose the use of Webhook instead of the survey (Long Polling) [4].

Webhooks surpass the survey in terms of data relevance, communication
efficiency, and infrastructure costs.

Formulating the goals of the article. The purpose of the study is to compare
the methods of interaction of the application Telegram work written in the language
Python, as well as the implementation of these methods in practice, in order to
identify the complexity of writing the two solutions.

Main part. In the course of work, both methods of trying the robot program to
use the Telegram servers: Long Polling and Webhook - were used, the basic schema
of which is shown in Figure 1.
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Figure 1 - Schematic diagram of Long Polling and Webhook.k

The paper considers two of the most common variants of communication
between the robot and the Telegram server. The first and easiest option is to
periodically poll Telegram servers for the availability of new information. All this is
done through Long Polling, that is, the connection is opened for a short time and all
updates are immediately flown by the bot. It is simple, but not very reliable. First,
Telegram servers periodically begin to return the 504 (Gateway Timeout) error,
which makes some bots stingy that even the pyTelegramBotAPI library created to
write telegrams in Python can not always survive the following [5].

Second, if several bots are running at the same time, the probability of
encountering errors increases. It's a shame if the bots themselves are not used very
often [5].

Webhook works a bit differently. By installing Webhook, you would say to
Telegram servers: "If anyone sends me write here - (link)". There is no need to
periodically poll servers themselves, thus, the unpleasant reason for the fall of
search engines' spamming disappears. However, for this you have to install a full
web server on the machine on which it is planned to launch Telegram robots. What's
even unpleasant, you need to have your own SSL certificate, because Webhook in
Telegram works only on HTTPS [6] Fortunately, on one glorious day, support for
self-signed certificates has appeared.

The ultimate goal of any API integration is to effectively exchange data
between the application and the server in order to provide more performance for

ISSN 1562-9945 21



«CucremHi TexHouorii» 3 (122) 2019 «System technologies»

your users. To speed up the program's work, integration should provide a method for
detecting changes as well as events occurring in the user's application. Currently,
two of the most popular event management tools are the Long Polling (Web Polling)
and web hooks (Webhook). Let's consider these two methods in more detail, on the
example of the simple application of the telegrams "Schedule of classes", which is
based on the reference to the MySQL database, written in Python, using the interface
of the Telegram program by the end user. During the writing of the bot, the standard
method of interviewing Telegram servers using the API was used, but during the
testing of the program, immediately revealed the negative aspects of such
interaction between the program and servers, namely, the rate of response of the
program to the end-user request, and with increasing number of requests and users
(testers of the application), the response rate for incoming requests was significantly
reduced, thereby forcing the search field to be a productive method of
communicating with the servers; it became a method called Webhook [7]. Trend of

increased speed of the application on a user's query is shown in figure 1.

Processing time with Long Polling and Processing time with
Webhook

B Processing time with Long Polling, sec [l Processing time with Webhook, sec

200 400 600 800 1000

Number of requests, pcs
Chart 1 - The trend of increasing the response rate
of the application to the user's request

To study this particular questioning of the servers, ten testers of the
Schedule of Occupations application were used, during the testing, the data was
collected without using and using Webhook. The essence of the test was the
simultaneous loading created by the testers in addition which had artificially
removed the mechanisms of protection against DDoS attacks, namely, the limits of
access to the same requests set in a certain unit of time were removed. After the
experiment, the results of measurements were put in Table 1, then the data from
Table 1 was plotted 1.
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Table 1
Measurement of the peak load created by the testers in addition to the
«Schedule of occupations»

Number of requests, pcs 10 50 100 500 1000

Processing time with
Long Polling, sec 0,1 0,3 0,9 1,8 3,6

Processing time with
Webhook, sec 0,1 0,3 0,5 0,7 1

Conclusions. In this paper, an alternative version of the robot application and
Telegram servers’ communicating with the help of Webhook was suggested. In the
process of changing the method of data exchange from the standard poll (Long
Polling) to Webhook was proved its undeniable advantage in loaded applications,
namely on the number of inquiries more than a thousand, Webhook showed three
times more performance than the standard poll (Long Polling) This undoubtedly
justifies its more labor-intensive debugging process (SSL certificates, etc.).
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AHanu3 Memodos csa3u pobomos Tenezpam ¢ cepsepHoOll 4acmoio

B pabome nposeder aHanu3z memodos 83aumodelicmsus npunoxeHuli-pobomos c cepsepamu
Tenezpamm. [posedeHo cpasHeHue cmaHOapmHo2o memoda onpoca (Long Polling) u Webhook kak
CO CMOPOHbI CKOPOCMU B3aUMOOELICMBUS NPUJIOXeHUS C KOHEYHbIM N0JIb308aMeseM, max u mpyoo-
eMKOCmU ycmaHosJ/IeHUe C MOYKU 3peHus paspabomyuka. MexaHu3m 83aumooelicmsus menespamm-
6oma c cepsepamu menezpamm ¢ noddepxkoli Webhook, ymo cyujecmseHHo nodHUMaem npou3so-
OumesIbHOCMb NPO2PAMMbI B UEIOM, SKOHOMSA BPEMS BbINOJIHEHUS 3aNpoca Nosib308amess U NOOHU-
Mas omKkasoycmouiyusocme.
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Lenbto uccnedosaHus agaaemcs cpagHeHue Memooos 83aumMooelicmsus npuioxeHus-paboma
Tenezpamm, HanuCaHHo20 Ha A3bike Python, a makxe peanuzayus 3mux Memodos Ha NPakmuke, ¢
Uesiblo BblABNeHUs MPYOoeMKOCmU HaNUCaHus 0boux pewieHud.

Webhook - 3mo cnocob docmasku OaHHbIX B peasbHOM BpeMeHU npunoxeHul. B omauyue om
mpaoduyuoHHbix APL 20e 8am HyXHO 4Yauje yKaswisarom 0aHHble, 4mobbl NOAYYUMb UHGOPMAayUw 8
pexume peanbHo20 spemeHu, Webhook omnpasnstom daHHble HemedIeHHO.

lpednazaemcs paccmompeHue 08yx Haubosiee pacnpoCMPAaHeHHbIX BaApUAHMA C8A3U paboma
u cepsepa Tenezpamm. Haubonee pacnpocmpaHeHHbil BApUAHM 3aKI0YAEMCA 8 NEPUOOUYECKOM
onpoce cepsepos Tenezpamm Ha npedmem Haau4us Ho8ol uHgopmayuu. Bce smo ocyujecmsnaemcs
yepe3 Long Polling, mo ecmb omkpsisaemcs ynompebieHue HenpodoxumensHoe spems U sce 06-
HOBJIeHUs mym e npunematom 6omy.

B pabome 6bi71 npedsioxeH anbmepHamMuBHbIl B8apuaHm 06WeHUs npuaoxeHuu pabomy c
cepsepamu Tenezpamm, ¢ nomouwibto Webhook. B xo0e pabomsi no usmeHeHut0 memooa obmMeHa 0aH-
HbIMU co cmaHdapmHozo onpoca (Long Polling) Ha Webhook 6b110 doka3zaHo e2o Heocnopumoe npe-
UMYL4ECMBO 8 HA2PYIKEHHbIX NPUMIOXKEHUSAX, G UMEHHO Ha Ko/uyecmse BX00AU4UX 3anpocos 6osiee
meicsyu, Webhook nokasan 8 mpu paza 60/blie npou3sooUMebHOCMb NO CPABHEHUIO CO CMAHOA-
pmHbim onpocom (Long Polling ).

AHaniz memodis 38'a3Ky pobomis Tene2pam 3 cepsepHoOT YaCMUHOK

B pobomi nposedeHo aHaniz memoois 83aemModii dooamkis-pobomis 3 cepsepamu Tesnezpam.
lposedeHo nopiBHAHHA cmaHoapmHo2o memody onumysanHs (Long Polling) i Webhook sk 3 6oky
WwBuUOKoCcmi 83aeMo0ii A00amMKa 3 KIHUeBUM KopucmysadeM, mak 1 mpyo0oMICMKOCMI HA/IQ200KeHHS
3 MOYKU 30py po3pobHUKA. MexaHi3m 83aemolii menezpam-6oma 3 cepsepamu mesezpam 3 niompu-
mkoto Webhook, wo icmomHo niOHIMGe NpoOyKMUBHICMb NPO2PAMU B UI/IOMY, eKOHOMJIAYU YaC BU-
KOHQHHA 3anumy Kopucmysa4a 1 nioHiMar4u 810MoBOCMILKICMb.

Memoto docnioxeHHs € nopiBHAHHS Memodis 83aemMo0ii 0ooamka-poboma Tenezpam, Hanuca-
H020 Ha mosi Python, a makox peanizayis yux Memooig Ha NPAKMUL, 3 Memolto BUSBAEHHS mpyoo-
MICMKOCMI HANUCAHHS 060X pillieHb.

Memod Webhook - ye cnoci6 docmasku daHux 8 peanbHoMmy yaci dooamkis. Ha siomiHy 8i0
mpaouyitiHux API, Oe sam nompibHo Haliyacmiwe BKasyrms 0aHi, wjob ompumamu iHGopmMayi 8
pexumi peanbHo2o 4Yacy, Webhook sidnpasnaioms daHi HeealiHo.

ponoHyemsbcs po32nad 080x HalbIMbW NOWUpPeHUX BapiaHma 38°13ky poboma ma cepsepa
Tenezpam. Halibinbw po3noscoox)eHul BapiaHm nosiszae 8 nepioOUYHOMY OnNUMYyBAHHT cepsepis
Tenezpam Ha npedmem HassHOCMi HOBOI THGopmayii. Bce ye 30ilicHioemsca yepe3 Long Polling,
mobmo BIOKPUBAEMbCA EOHAHHA HA HeMpPUBAUL YaC T BCT OHOBJIGHHS Mym e npuaimarms 6omy.

Y pobomi 6ys 3anponoHosaHuli anbmepHamMuUBHUL BapiaHm CNifKy8aHHA 000amkKy pobomy 3
cepsepamu Tenezpam, 3a donomozoto Webhook. B x00i pobomu no 3miHi memody 06MiHy OaHumu 3i
cmaHoapmHo2o onumysarHaA (Long Polling) Ha Webhook 6yno dosedeHo (2o HesanepedHy nepe-
8a2y 8 HABAHMaXeHUX 000AMKax, a Came Ha KiJlbKocmi BXIOHUX 3anumig 6ibwe mucsyi, Webhook
nokaszas 8 mpu pasu 6isibLie NpoOyKMUBHICMb 8 NOPIBHAHHT 31 cmaHOapmHumM onumysaHHam (Long
Polling).
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