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PACNPEOENEHUE HAIPY3KWU NMPU NOCTPOEHUU OTYETOB
U 3ANPOCOB C BOJbLUMM OBBEMOM AAHHbIX

Ipeonosicen nooxoo no nepepacnpedenenuio Hazpysku web-, moburbnovix- u desktop-Kiuenm-cepeepuvix npu-
JI0oicenutl 0Nl yeeaudeHust 6bicmpooeticmeus NPy NOCMPOEHUY OMYEMO8 U 3anpoco8 ¢ DOIbUIUM KOTULECMEOM OdH-
noix Ha mexnonoeusix PHP, RabbitMQ, Redis u pensiyuonuot 6aze daunvix. Ilpednoscennslii nooxo0 nosgoiasiem
3HAUUMENbHO YEeIUUUmMsb ObICIMPOOelCmeUe Cyuecmeyrouux, He NPeOHaA3HaA4YeHHbIX USHAYATbHO Ol 06pabomKu
OOMLUUX OAHHBIX, NPULONHCEHUT, A MAKICe Ppa3pabamvleams HOGble KIUCHM-CEPEepHble NPUNONCEHUS], NPEOHA3HA-
yeHuvle 015 06pabomku 601bUUX 00bEM08 uHDOopMayuu (DOIBLULO2O KOTUYECBA 3aNPOCO8).

Knrwouesvie cnosa: pacnpeoenenue nazpysku, big data, 3anpocel, API, knuenm-cepgepruvle nPUioNCeHUs.

BBepeHue

IMoctanoBka mpoOiaembl. Ilpun yBenmudeHunm 3a-
MPOCOB B HEOOJNIBIINX U CPEAHUX MO0 00BEMaM oOpada-
THIBAGMOW WH(QOPMAIIUN MPUIOKCHUAX WIH CalTax,
BO3HHKAET BOIIPOC O PACHIMPEHHUH TEX I WHBIX BO3-
MOXHOCTEH JJIsl yCKOPEHHUsI 0TOOpaXkaeMbIX HIIH 3arpy-
JKaeMBIX JTaHHBIX.

AHAJIN3 MOCJeTHUX HCCIe0BAaHMI U MyOanKa-
nmii. B paborax [1-12] mpuBoanTCS aHAIN3 TEXHOJO-
T'MH, SI3BIKOB MPOTrPaMMHUPOBAHUS M WHCTPYMEHTOB JUIS
00paboTKK OONBIINX JAHHBIX, OJJHAKO HE YUUTHIBACTCS
BO3MOKHOCTh MOJEPHH3AINN CYIIECTBYIOIIUX MPOCK-
TOB ISl oOecrieueHnss paboTOCTIOCOOHOCTH U TIOBBIIIIE-
HUsL OBICTPOAEHCTBUS TPH BO3paCTAIONIMX O0BEMax
oOpabaTsiBaeMoii HH(DOPMALIIH.

Heab cratbu. JlaHHas craThs npeanaracT MOAXOL
MO TIepepacpeieSieHHI0 Harpy3Kd IMpU MOCTPOCHHU OT-
4ETOB U 3arpocoB ¢ OONBIINM OOBEMOM JIAHHBIX B KIIH-
EHT-CEePBEPHBIX TPWIOKCHUSIX. B KauecTBe MCXOIHOTO
mpoekTa OyJeT paccMOTpeH MPOEKT, COCTOAIINI U3 web-,
MoOMITbHOTO U desktop KITMEHT-CepBEepHOTO MPUIIOKEHHSI.

NU3noxeHne oCHOBHOro MaTepuana

B Hacrosiee Bpems, NMpakTHYECKUH 000N KOM-
MEpUECKU WM HeKkoMMepueckuid WHTepHeT-poeKkT
peann3oBaH B BHIE web-pecypca, MOOWIBHOTO W/HITH
desktop-npunosxenust. Bce oHU MOIKITFOUAIOTCS K OMpe-
nenenHoMmy APl s ocyuiecTBiieHUs B3aMMOJEHCTBUE
[0 CXEME KIUEHT-cepBep. B Kakoi-To MOMEHT, IpH
YBEJIMYSHUH 4YKCJIa 3alpOCOB, €IMHCTBEHHBIH BOpPKEp
(porecc, KOTOPBIH BBIIOJIHSAETCS B (DOHOBOM pEXUME),
paboraromuii Ha cepBepe, HauMHAET OTKIOYATHCS,
BCJICJICTBHE Y€ro BO3HUKACT OIMOKA. JJaHHBIE COOBITHS
Xapaktepu3ylorcst TeM, 4to APl He XBaTtaeT MoLTHOCTEH
IIPOEKTa, U JIaXke T0CIie OUYepeaHON nepe3arpy3Ku Bop-
Kepa, pabOTOCIOCOOHOCTh HHCTPYMEHTA HE MOJKET
OBITH BOCCTAHOBJICHA.

Pemennem, B naHHOM cilyyae, MOXKET SIBIISITBCS
pacipezeneHie Harpy3Ku MexIy HomaMu (cepBep, HIIH
HECKOJIBKO CEPBEPOB) PACIOJIOKEHHBIX Ha KOMIIBIOTE-
pax, KOTOpbIe IEpeHANPaBIISIOT BCIO HArpy3Ky OT OJIHO-
TO cepBepa Ha JApYrue, TeM CaMbIM YIpOIlas U yCKOpsis
paboTy €TMHCTBEHHOTO CepBepa.

[Ipennaraercst cinenyromas cxema Inepepacrpese-
nenusi Harpysku. Jns API, koTopoe M3HA4aabHO BHI-
MIOJTHSIO OOSI3aHHOCTH 10 TTOJyYEeHHUI0 HH(POPMAINH, e€
00paboTKe U BhIJaUe, OCTABISACTCS TOIBKO (QYHKIHS 110
noiydeHuto uHpopmanuu. Ilonydas kakol-mubo 3a-
npoc, 0yne-to GET, POST, PUT, DELETE wunu unoi
meron 3ampoca, APl ornaér mapameTpsl 3ampoca B ode-
penp RabbitMQ. RabbitMQ — 3to Gecruratheiii 6poxep
COOOIICHHUH IS TIepepacIpeie/iCHIsI COOOICHUI MEX-
Iy TOJAIHCYMKAMH (B IaHHOM Cllydae, 3TO BOPKEpPHI
pa3BepHyTHIe Ha cepBepax). Rabbit momkeH cocToATs U3
cleayronmx vyacreit: exchange (kommyTtaTop), HOAMKUC-
YHKOB, COOOIIEHUH, UMEIOIMX XOII, KOTOPBIN 3alnChl-
Baetcs B Redis (ObicTpas 6a3a JaHHBIX O THITY KIIFOY —
3Ha4€HKE), KOTOPBI BBICTYIAeT B POJIHU KIIFOYA U Iapa-
METPOB 3ampoca, BHICTYNAIOUIMX B poju 3HadeHus. K
JTAaHHBIM TIapaMeTpaM J00aBiIsieTcs TaKKe CTaryc, B
KOTOPOM HAaxOIUTCsl TEKYHIMH mporecc, (request — 3a-
mpoc, process — B pabote, succeed — ycnemen). B co-
o0IIeHHsIX TakXke repemaeTcs routing key — ko4 Ha-
3HaueHHsA. B aHHOM ciydae KJIr0Y CITy>KHT Ul TIepe-
HalpaBJIeHUs] Ha Hy)KHBII KOHTPOJUIEP, B KOTOPOM Me-
TOJ] OCYILIECTBJISIET JIOTHKY.

Hanpumep, cnemyrommuii routing key: “user.get”
BBI30BET KOHTpOJUIEp user ¢ meromom get, rae Redis,
nony4ynB gaHHble 0T API, mepeBexer mporecc B cTaryc
3anpoca. [locie yero, korna Bopkep BO3BMET JaHHBIH
mporiecc B paboTy, OH U3MEHHUT CTAaTyC Ha “process”, a
Korga oopaboTaeT — u3MeHHT craTtyc Ha “succeed”. Ilo-
clle  JaHHBIX MAaHUIYJSOUHA BEPHETCS  pe3ynbTar

(puc. 1).
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Bo3spalyaeT pesynstat
MIHOBEHHO, ECNU aHHble
eCTb B redis API

RabbitMQ

Ouepens Ha

KnueHt MeTof Ha 05paBOTKY AaHH.IX

Merog Ha nony4enune pesynsrata

Cnywaer

Socket Server
(cnywaeT ouepens, KOTOpan OTAAET ”

BLINONHEHNHE

Quepege reply-to

KoTopan oTaeT

DPE3YMETAT M & CIyuas MoRENEHUE
pezyneTaTa, coodLyaeT o Tom uTo
pesynsTaT roToe]

MrHOBEHHO

Redis

lMpoBepsAeM, CyL|ecTByeT U 3anpoc
C TekywMMKM napameTpamn 8 redis,
€CNU eCTb, BO3BPALLAEM PesynsTaT,

pe3aynsTaT o hash

Cepsepa obpabatbiBatolne aanpochl

Worker 1

Worker 2

XPAHUT QaHHEIS KNKY = 3HaueHue, rge hash
370 KIKOY, 8 3HAUEHUE 3TO pesyneTaT
BEINONHEHUR

Worker N

Puc. 1. O600mEHHas cxema paboThl MPUIIOKEHUS

3amyCTHB OUYepEeHOW BOPKEpP, OCYILECTBISAETCS
IOANKACKA HAa KOMMYTAaTOp, KOTOPBIM BBIIOJIHAET pac-
npeneneHie Harpy3kn MeXIy MOIMUCYHKAMH CIEIyH0-
UM 00pa3oM: €CJIH MOANHMCYUK 3aHAT B TEKYLIUi MO-
MEHT, KOMMYTAaTop IepeaacT COOOIIeHHE TOMY, KTO
cBOOO/EH, K OyJeT »kAaTh TOro, KTO OBICTpee BCEro
ocBobomutcs. TakuMm 00pa3oM, MOJANMUCYHKH BBITOIHS-
10T BCe NEHUCTBUs, KOTOPBIC paHee BBIIOJIHSIO SIHHCT-
BeHHoe API. Vcmone3ys mo0yio CTpaHMIly, 3aIpoc,
JeHCTBHEe WM (QYHKIUIO TPOEKTa, OCYIICCTBIACTCS

3anpoc

pacupezielieHue Ha BOPKEpP C HauMEHbLIEH Harpys3koil.
Bopxkep, KOTOpBIil BBIIOJHWII ONPEAECIICHHBIN aIrOPUTM
JICHCTBUM, NEPENacT OTBET B KOHKPETHYIO O4Yepelb,
MpeJHA3HAYCHHYIO Ui BBINOJIHEHUS alrOpUTMOB, U
KOTOpas yKa3aHa B cooOmieHuu. [lapaminensHO BceM
JEUCTBUAM TPOMCXOAMT IOANMCKA HA OUYEpelb OTBETA
(reply-to), B KoTOpylO Nepenaercst OTBET aJrOPUTMa,
3a7aHHoOTO B Bopkepe. U B ciydae kakoro-iubo pesyss-
TaTa — IMepeaacTcsi OTBET KIUEHTY (pHuc. 2).

S key":"aBf5F167F44F4064e6c998dee827110c",

-
"reguest”,

"users": {
"organization": 2819123993

il
"routing_key":"user.getByOrganization”

¥

(npowcxoguT BeIDOPKa ﬂ Il:
) [OaHHbIX nony4YyeHHeIx 13 Bl ¢

OanbHelwen obpaboTkoi)

Bopkep

B0
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{

"status":
"data™: {
"users": [

response™,
MNpvmep BO3BpaALLEEeMOro
OTBETa AN KNeHTa (Yepes L -
BeD-cokeT), nanee

npoucxoaut obpaboTka
NomnyYeHHbIX AaHHbIX Ha
CTOPOHEe KNNeHTa.

“sex":"male”,
"age": 23,

:

e

"sex":"male",
“age": 24,
"married”:true

"key":"a8f5f167f4414964e6c998deeB27110c  result”,

"name”: "Andrey Gavrilenko",

"married”:false

"name”: "Alekzandr Yasenchak”,

Puc. 2. Tlepenaua coobuieHus: Bopkepy n 06paboTKa JaHHBIX
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[Ipoananu3upyem JaHHYIO CXeMy Ha IpeaMeT Obl-
cTpojeiicTBusl. [lanHble 111 00paboOTKH OyAyT IMOCTY-
nmath I0Ji pa3HoOOpa3Hble 3aJadd. MOKEeT HACTYNHUTh
MOMEHT, KOI[la BOPKEpHI 3arpy>XeHbl OOJBIINMHU MIJIH-
TCJIBHBIMHU 3aJadaMH, 4YTO MCHIAKOT BBIIIOJIHCHUIO MCJI-
KuX 3amgad. Jns Toro 4ToObI 3TO HE MPOUCXOIMIO, He-
00XOZMMO pa3rpaHUIUTh BOPKEPHI. [1J1sl pa3srpaHUueHUs
BOPKEPOB HY>KHO BBLIBHTH MEJIKHE 3aJa4d U 33/1a4H C
60HBH]I/IMI/I 06’BCMaMI/I JAaHHbIX, TEM CaMbIM pas3JClIuB
BOpKEpHI Ha HEeCKOJbKO rpymi. [lepBast rpymnma Bopke-
poB OyZIeT BBITOTHATH 33Ja4d 10 00pabOTKe OOIBITIX
JaHHBIX, BTOpas TPyIIa BOPKEPOB OYAET BBIIOIHATH
MEJIKME 3allaud, Takke HeoOXoauma TpeThs TIpylina
BOpPKEpOB, 00pa0aTHIBAIOIINX OTYETHl. DTHMH JeHCT-
BUSIMH MOKHO JOOHMTBbCS MAaKCHMAJIBHOTO YCKOPEHUS
CUCTEMBI, T.K. BOPKEphI OyAyT pasrpaHUUYCHBI, a MEJIKHE
3aa4n He Oyay >KJaThb BOPKEpOB, 00pabaTHIBAIOIINX
OoJpIIMe TAaHHBIC.

HyXHO NOHHMMATh, 4TO €CIIM OTPaHUYHUTHCS PAaB-
HBIM KOJHMYECTBOM BOPKEPOB pAa3IMYHBIX TPYMI, TO
BECTH pedb O OBICTPONEHCTBUM HE YMECTHO, T.K. HEKO-
TOpBbIE BOPKEPHI HEKOTOPHIX TPYII B HEKOTOPHIE MO-
MEHTBl BpeMeHH OyIyT NpOCTauBaTh BIycTyro. s
HCKJIIOYEHUS] TAaKOM CUTyalM, HY>KHO PacIpElEIIUTh
KOJINYECTBO BOPKEPOB:

— U MENIKUX 3a7a4 HeoOXOAMMO BBHIIEIUTH He-
0OJIBIIIOE KOJIMYECTBO BOPKEPOB (T.K. 3a7adu ObICTPO
BBITIOJIHAIOTCSI M HE TPeOYIOT MHOTO BPEMEHH JUIsl OTBE-
T2);

— i Ooyiee CIIOXKHBIX 3aJad CIEIyeT BBIICIHThH
Oousblliee KOJIMYECTBO BOPKEPOB (T.K. OHU 0OpadarthiBa-
I0TCSI TOPa3/1o J0JbIIIE).

Ecam nnst cxembl OyIeT HCHOJIB30BaThCS TOJIBKO
OJWH KJIHMEHT, a Pe3yJlbTaT IPH MHOKECTBEHHBIX OIIH-
HaKOBBIX 3aIlpocax 00padaThIBaeTCsi KaXAbIA pas, TO
UCIIONIb30BAaHNE CEPBEPHBIX MOIIHOCTEH Oyner He co-
BCEM palroHanbHO. i1 Toro yToOBI cepBepa, Ha KOTO-
pBIX paboTarOT BOPKEPHI, MCIOJIB30BAIUCH TOJBKO II0

OCTpO HEOOXOIUMOCTH, HEOOXOIMMO TAKXKE HCIIOJIb-
30BaTh cepBep Redis, Kak cpeACcTBO A XpaHEHUS KA1
00paboTaHHBIX pe3yNbTaToB. B oTnmume ot mpyrux 6a3
nmanbbeix (MSSQL wimm MySQL), Redis Gonee Bbicoko-
MPOU3BOIUTEIIFHA B KOHTEKCTE OBICTPOTHI IMOTyYCHUS U
CKIamupoBaHus HaHHBIX. Tak kak Redis — 3To “merkas”
0a3a IaHHBIX, MOWCK TEKYIIETO XJIIa TPOWU3BOAUTCS
OBICTpEE, YeM oYepenHas 00paboTKa TAKOIrO Ke Pe3yib-
TaTa ¢ TOCJIEOYIOUeH ero oOpaboTKOW Ha BOpKepax.
Jlns ocymiecTBICHHST KIUIMPOBAHUS TPEeOYeTCs pe3ylib-
TaT BBHIIOJIHEHHUSI BOpKepa oTmpaBuTh B Redis, taoe pe-
3yJIbTAT OYICT 3HAYCHUEM, a X3III, KOTOPBIN ObUT CreHe-
PHUpOBaH paHee, OyICT ABIATHCS KIFOUOM.

NMeHHO ans yBeNWYCHHS CKOPOCTH OOpabOTKH
JTAaHHBIX, HEOOXOJMMO BBIHECTH 4YacTh paboTel API Ha
CTOpOHHHE CepBepa.

Jis emé OoNpIIero YBEIHYCHHS OBICTPOJCHCTBUE
MIPEUIOKEHHONH CXeMBl MOXKHO IS KaKIOW BBIOOPKHU
0a3pl JNaHHBIX co3aaTh ‘“‘WHTEp(deiicHbie 00EpTKH” —
CHENHaTbHO CO3/IaHHYI0 ONTHMH3HUPOBAaHHYIO (yHK-
IIUIO, TT0 KOTOPOH OyIeT MPON3BOAUTECS BHIOOPKA.

BbiBOAbI

B nmanHo# crathe ObLT MpeIOkKEH NOAXOA 10 pac-
MIPEACIEHUIO Harpy3Kd MEXIy CEepBEpaMH Ul YBENH-
YeHHs OBICTPOACHCTBHS KIMEHT-CEPBEPHON CHCTEMBI
mpu yBenuueHnu 00bEMOB 0OpabdaThiBaeMol mH(OpMa-
M. B mpeanoXeHHOM pemeHNH HCHOIb3YIOTCS TeX-
HOJIOTUH ¥ HHCTPYMEHTBHI, MOJJEpKHUBAacMble KaK MO-
OunbHBIMU, web-, a Take desktop-mpuIOKEHUSIMHU.
[TpennoxeHHbBIH NOAXO MO3BOJISICT 3HAYUTENBHO YBe-
JMYUTH OBICTPOACHCTBHE CYNIECTBYIOIINX, HE IPEIHA-
3HAYCHHBIX U3HAYAIBHO I 00pabOTKK OOJBIINX JaH-
HBIX, TNPWIOKEHWH, a TaKXKe pa3padaTeiBaTh HOBBIE
KIIMEHT-CEpBEPHbIE NPWIIOKEHUS, NpeAHa3HAUCHHbIE
it obpabotrkm  Gonmpmmx 00BEMOB  WMHGOpPMAUN
(60JIBIIIOTO KOJTMYECTBA 3aIIPOCOB).
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A.T'. CaBerko, A.C. 'aBpuiieHKO

3anpononosano nioxio wodo nepepo3nodiny HaganmagicenHs web-, mobinvrux- i desktop- KiieHm-cepsepHux 000amKie 0
30inbeHHss WeUOKOOIl npu noby0osi 36imie [ 3anumie 3 6eIuKol Kilbkicmio oanux Ha mexnonozisx PHP, RabbitMQ, Redis i
penayiiunoi 6asi danux. 3anponoroganuii nioxio 0036014€ 3HAUHO 30LTbUUMU WEUOKOOTIO ICHYIOYUX, He NPUSHAYEHUX CHOYaAMK)
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Knrouoei cnosa: posnooin nasanmaoicenns, big data, sanumu, API, knienm-cepeepri dooamxu.

LOAD DISTRIBUTION OF BIG DATA REQUEST AND REPORTS
A. Savenko, A. Gavrilenko

An approach is proposed for redistributing the load of web-, mobile- and desktop client-server applications to increase
speed big data reports and queries on PHP, RabbitMQ, Redis technologies and a relational database. The following scheme of
redistribution of load is proposed. For the API, which initially was responsible for receiving information, processing and issuing
it, only the function for receiving information is left. Receiving any request, the API returns the request parameters to the Rab-
bitMQ queue. By launching the next worker, a subscription to the switch is performed, which performs load distribution between
subscribers in the following way: if the subscriber is busy at the current moment, the switch will send a message to the one who
is free or will wait for the one who is the fastest to be released. Thus, the subscribers perform all the actions that were previously
performed by the sole API. Using any page, request, action or function of the project, it is distributed to the worker with the least
load. A worker who has performed a specific algorithm of actions sends the answer to a specific queue intended for the execution
of algorithms, which is indicated in the message. There may come a time when the workers are loaded with large long-term tasks
that interfere with the implementation of small tasks. In order for this not to happen, it is necessary to distinguish between work-
ers. To distinguish between workers, you need to identify small tasks and tasks with large amounts of data, thereby dividing the
workers into several groups. The first group of workers will perform big data processing tasks, the second group of workers will
perform small tasks, and a third group of workers who need to process reports is also needed. These actions can achieve maxi-
mum system acceleration, since workers will be demarcated, and small tasks, I will not wait for workers who process big data. If
we confine ourselves to an equal number of workers of different groups, then it is not appropriate to talk about speed, as some
workers of some groups will stand idle for some time. To eliminate this situation, you need to distribute the number of workers:
for small tasks, it is necessary to allocate a small number of workers (since tasks are performed quickly and do not require much
time to answer) and for more complex tasks, it is necessary to allocate a larger number of workers (since they are processed
much longer). In order for the servers on which the workers are working to be used only for urgent needs, it is also necessary to
use the Redis server as a means to store the cache of the processed results.The proposed approach allows us to significantly
increase the speed of existing, not originally intended for processing big data applications, as well as to develop new client-
server applications designed to process big data (a large number of requests).

Keywords: load distribution, big data, requests, API, client-server applications.
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