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1 WUuTepdenc nonbsoBatens

1.1 Kpartko o Luxms Data Boring

Luxms Data Boring — ETL-MHCTpyMeHT BU3yaJIbHOTO ITporpaMmupoBaHust kiacca dataflow
programming. IlpegHa3HaueH Aj MHXXeHepOB JaHHBIX M aHAJIUTUKOB. MHCTpYMEHT IoJie3eH B
C1y4yasix, Korjga:

* HY)XHO COpPMMPOBATDH CJION «TOPSTUMX» TAHHBIX PAIOM C XPaHWIMIIEM;
e BA)XKHO Pa3TPy3UTh XPAHUJIMIIE OT «TSHKEIbIX» aHATUTUUECKMX 3aIIPOCOB;
* TpebyeTcs BbICOKAsi CKOPOCTD TP MOATOTOBKe BI-BUTpUH.

WHCTpYMEHT ONTUMU3MPOBAH 1o paboty ¢ Luxms BI, HO MOKeT MCIT0/Ib30BaThCsI M CAMOCTOSI -
TeJIbHO JJIS 3a[1a4 110 OBICTPOIi 06paboTKe maHHBIX. Data Boring mo3BosisieT MOAK/IIOYATD IMPO-
KU CIIEKTP MHCTPYMEHTOB 06pabOTKM JaHHBIX: CUCTEM Ha OCHOBE ITPaBMJI, METOIOB MAIlMHHO-
ro oOyueHMsI, MaTeMaTUYeCKMX METOMIOB JII000¥ cioskHOCTH (cTaTaHanmm3, ML, NLP, kKacToMHbIe
cKpuIiThl Ha R/Python), 17151 TeKCTOBBIX JaHHBIX — MeTon0B NLP.

1.1.1 Cnmcok BbINonHAEMbIX PyHKUMIA

Hanuune cpencTs a1 aBTOMaTtM3aluyy KopriopatuBHbIX 3agad ETL/ELT:

* BBITPY3Ka JaHHBIX U3 UCXOTHBIX CUCTEM-UCTOYHUKOB;

e mpeoOpa3oBaHye U OOOralieHe JaHHbIX;

e BIMIALMS U OYMUCTKA JAHHBIX;

* 3arpyska B pasnauunbie cucreMbl-TipueMHuku (JDBC, Kafka, Redis u ap.);

¢ 3arpy3ka BO BHYTpeHHee XpaHuIulle naHHbiX Luxms BI;

¢ BO3MOXXHOCTb HACTPOIKMU pacnucanus 3anycka airoputmoB ELT/ETL B Bu3yanbHOM UHTED-
deiice;

* BO3MOXHOCTb npocmoTpa ELT/ETL mpoiieccoB B Bue CXxeMbl B BU3yaJIbHOM MHTepdelice ¢
OTOOpaskeHMeM 3TAIIOB U CBSI3ei MeXAY HUMMU;

* BO3MOYKHOCTb ITIPOCMOTpA pPe3y/JbTaTOB B BU3yaJIbHOM MHTepderice, MOTyYeHHbIX Ha KaxK-
nom u3 stanoB ELT/ETL nopoieccos.

PykoBozacTBO nosnb3oBaresst Luxms Data Boring 1



L Lu=xmsBI 1 UnTepdeiic mons3oBaTens

1.1.2 MNMoppepxka ETL n ELT B DataBoring

ETL - sto nmociemoBaTenbHbIN mpoiecc ussaeuenus (Extract), mpeo6pasoBanus (Transform) u
3arpy3ku (Load) manHbIx. [Ipeo6pa3oBaHye JAHHBIX MTPOUCXOOUT MOC/IE BBITPY3KU UX U3 UCTOU-
HMKa Ha ctopoHe DataBoring. Bo3aMoskeH 3amyCcK BHEIIHMX CKPUIITOB i1 00pabOTKM TaHHBIX.
[Tocte mpeobpa3oBaHmii, TOTOBbIE TaHHbIE 3aTPY)KAIOTCS B LIEJIEBYIO CUCTEMY XpaHEHMS.

ELT - sto nocienoBaTtenbHbIi mporecc u3pneuenus (Extract), 3arpysku (Load) u mpeobpa3oBa-
Hus (Transform) manubix. [Tpu aTom DataBoring TonbKo 3amyckaeT KOMaH/Ibl Ha ITpeobpa3oBaHye
IaHHBIX B LieJIeBOJ CUCTeMe, BBICTYIIAasl B KAUeCTBEe OPKecTpaTopa.

B Data Boring Bo3Mo>kHBI 06a BapuaHTa.
ITpu pa6ote c Luxms BI MbI pekomMmeHAYyeM peann3oBbiBaTh ELT-polieccsl, T.K. orepanys rmpeoo-
pa3oBaHMSI JAHHBIX TPEOYET BBICOKMX BbIUMCIUTEIbHBIX MOITHOCTEN. Takum o6pa3om, mpu mpe-

00pa3oBaHMM JaHHBIX BO BHyTpeHHeM xpaHuiuile Luxms BI, BbI cMoOkeTe TOOUTHCST BhICOKOIA
CKOpPOCTY 00pabOTKY TaHHBIX.

1.1.3 UcToUYHUKM JaHHBIX

» IaHHbIe MOXHO O6paTh u3 JDBC-mucrounuka, Hanpumep: PostgreSQL, ClickHouse, Oracle,
Greenplum u gp. ITpu pabore c mardopmoii Luxms BI T MCTOUHMKA OOJIKEH ObITh Ha-
CTPO€H B aAMMHUCTPAaTMBHOM naHenu Luxms BI;

* 3arpyKaTh/BbITPYKATh JaHHbIEe U3/B Qaiiibl: csv, xml, json, xslx, xIs, txt u ap.;

o HTTP cepsucsi: REST, SOAP u np.

1.1.4 MNpeob6pazoBaHue AAHHbIX

ITpu monxoxe ELT myis mpeobpa3oBaHMsl JAHHBIX MCITONb3YEeTCSI BAPUAHT SI3bIKa 3aIIPOCOB, TIO -
IepXKMBaeMbIX UCTOUHUKOM. Yalie Bcero 3To s13bik SQL.

IMpu nmopxopne ETL ucrions3yeTcs BcTpoeHHbIN B Data Boring si3pIk mporpaMmMupoBaHus JavaScript
M CTaHIapTHbIE Y3JIbI 11 00pabOTKM JaHHBIX.

1.1.5 MNMpuEMHMKM AaHHBIX

Cricok CUCTEM-IIPMEMHMKOB IIPAKTUYECKM HE OIr'PaHNYEH.

Hanpumep:

JDBC (PostgreSQL, ClickHouse, Oracle, Greenplum u gp.);
« HTTP;

* MQTT,

« Kafka;

e Redis;

TCP/UDP.

2 PykoBozcTBo nonb3osarens Luxms Data Boring



1.2 OkHo pemakTopa Luxms Data Boring

1.1.6 Ucnonb3yemble A3bIKM NPOrpaMMUMpPOBAHUS

[Ipu HacTpoiike y3710B B Data Boring, Bbl MOXeTe MCIIOAb30BaTh SI3bIK SQL-3alpocoB uan

]avaScript, B 3aBMCMMOCTHU OT Ha3HAUYE€HMA y3Jia.

B TO ke BpeMsI BbI MOKeTe MOIK/ITIOUNUTDh CTOPOHHMIT CKPUIIT, HAITMCAHHBIN Ha JTI060M MOMY/ISIPHOM
SI3bIKE TIPOrpaMMMpPOBaHMs. [IJIs1 9TOro BaM Heo6X0myMO pa3MeCcTUTh CKpUIIT Ha cepBepe Data
Boring, HaCTpOUTD Cpey AJIs1 BBITIOTHEHWSI CKPUITTA M CO3[IaTh ITOTOK C BBI3OBOM 3TOTO CKPUIITA.

Taxske CKpUIITBI MOXKHO 3aITyCKaTh Ha YAAJIEHHBIX CepBepax ¢ NoMoIbo SSH.

1.2 OkHo pepaktopa Luxms Data Boring

* BBepxy — «1anka». Ha Helt HaxoguTcst KHOTIKA «Pa3BepHyTh», KHOIIKA I7IaBHOTO MeHI0 «['am-
oyprep» (C TpeMms IOJI0CKaMI), @ TAKKe MEHIO ITOTb30BaTes

e CneBa — «manuTpar». B Heli cogepskaTcs y3Jibl, KOTOPbIE MOXHO UCIIOJb30BaTh B peJakTope

» TTocepenyHe — «XOJICT», [JTaBHasA paboyast 06;1acTh. B HeM cO31aI0TCSI TOTOKMU

» CrpaBa — «G0KOBasi aHeb»

1.3 Nanutpa

inject

s

complete

catch

status

link in

link call

link out

comment

v (hYHKUMA

function

switch

changs

[TanmuTpa comep>KUT BCe Y3JIbl, YCTAHOBJIEHHbBIE B PEIAKTOP ¥ FOTOBbIE K MCIIOIb30BaHMIO.

ManwuTtpa

COOep#uT BCE Yanbl, YCTAHOBMNEHHLIE
B peddKTOD W rOTOBRIE K
WCNONB30BaAHWHD.

OHW CTpyNNUpoBaHbl B HECKONbKO
kateropii. B caMoM Bepxy HaxoOATCA
KaTeropMu «of0Lnes, «@yHKUWA», HO
eCnW y Bac ecTk NOANCTORM, TO CaMOR
BEpXHeW kaTeropueil Gyaet
«NOANOTOKW» . Y3MNbl B KATETOPHMK
MOHHO Pa3BEpHYTL U CBEPHYTL — ANA
JTOM0 KNUKHUTE NO £€ «lUankes.

27136 Next >

Puc. 1.1 Ilaautpa

PykoBojcTBO nosnb3osareis Luxms Data Boring



W Lu=ms Bl 1 UnTepdeiic mons3oBaTens

OHM CcrpynmnupoBaHbl B HECKOJIBKO KaTeropuii. B camom Bepxy HaxXxo[sTCsI KaTeropuu «ooiume»,
«(yHKUMSI», HO €CJIM Y Bac eCThb MOATIOTOKY, TO CaMOVi BepxHeli KaTeropuei 6yaeT «IoAIOTOKM».
V3JIbI B KaTeropuy MOKHO Pa3BepHYTb ¥ CBEPHYTh — JIS1 3TOT'O ILENIKHUTE I10 ee «IIaIKe».

B BepxHeit YaCTy MaJUTPbI €CTh MOJIe IJIsl BBOJA TEKCTA, MpeJHa3HaueHHOe JIJIsT TTOVICKa HY)KHbIX
y3JI0B.

YT0o6bI pa3BepHYTh/CBEPHYTH BCE KAaTETOPUM, BOCIIOAb3YIATECH IBYMSI KHOIIKAMM B CAMOM HU3Y
«TIAJUTPbI» — OHM M300paskeHbl B BUE IBOIHBIX CTPeIOYeK, HalTpaBAeHHBIX BHU3 U BBEPX.

1.4 BbokoBas naHenb

== PaiBepHyTh v A =

MoTok 8 MoToK 9 x|p i | & | & ) -

BokoBaa naHenb )
i MHbopmauma

UToBk! OTKDLITE HY3KHYH BKMAMKY, & Cnpaska

KNUKHWTE N0 €8 MKOHKE UMK EbIGEpUTE )

S——— \ii ¥ OTnanouHbie cooGLieHUs
OTKPLIBAEMOE MPH KITMKE MO KHOMKE C D| £ Y3nbl KOHDUTYPALMI

NEPEBEPHYTBIM TPEYTONBHUKOM B

. . _ . 31 = KOHTEKCTHbIE AAHHEIE
npasoi BepxHeR yacTu GokoBoi

=

NaHEnN. MIALL XCH
- A R . BSH
Pazmep DOKOBOM NAHENW MOXHO
M3MEHUTB, 3aKaB NeBON KHOMKOW DpsioH
MbILUK HA €€ NEBOM Kpato, a 3aTem #omr_ i
NOTAHYE BNEBO MK BNpaso. Ecnu
- . , [loTok 1
NOTAHYTE €€ A0 MaKCHMYMa BNPaso,
3T0 CnpaYeT DOKOBYIO NaHens. YTodb floTok 2
CHOB3 NOKa3aTb ee, NMGO KIMKHWTE No Hotok 3
MEHIO C TPEMA NONOCKaMK Cnpasa
[loTok 4
BBEpXY, & 3aTEM Ha «Bua» =
«[NoKa3blEaTh GOKOBYI0 NAHENb», NMG0 floTok 5
NPOCTO HAXKMUTE FOpPAYME KNABULLK NG
Ctrl + MpoGen -
bflow 1
3136 Next ¥
TTORTOTO "2789a654bf72453b"
Katernnua NNNANTOKA

Puc. 1.2 BokoBas nmaHe/lb

ConepskKUT HEeCKOJIBKO ITOJIe3HbIX MHCTPYMEHTOB peJakTopa:

» Bxiagka «MHbOpMaIys» — cogep>XXuT nHbopMaimio ob ysie.

e Briagka «CripaBka» — COAep>KUT BCIIOMOTaTeIbHYIO CIIPABKY JJ151 y371a.

» Brinagka «OTiagouHble COOOIIEHMSI» — MTOKAa3bIBAET COOOIIEHMSI, OTIIpaB/sieMble y3IaMu
«OTnagKa» (TPyIIa y3/I0B «001IMe»).

» Briaaka «Y3abl KOHQUTypauyumu» — 051 yrpaBjieHUs] KOHPUTYpalMOHHBIMMU y3JIaMN.

» Briagka «KoHTeKkcTHbIE JaHHBIE» — TTOKA3bIBAET COAEPIKMMOE KOHTEKCTOB.

YT106bI OTKPBITh HYKHYIO BKJIAJIKY, IIEJKHUTE 10 €e MKOHKe MU/ BbIOepuUTe ee B BbIMaJaioliemM
MEHI0, OTKPbhIBA€MOE TP IIeTUKE IO KHOIIKE C IepeBEePHYTHIM TPEYTOJIbHMKOM B IIPaBOii BepxHeli
yacTy 6OKOBOIT [TaHEeIN.

4 PyKOBOJCTBO No/Ib30BaTens Luxms Data Boring



1.5 Xoucr u IloToku i Lu=ms Bl

Pasmep 60KOBOJI MaHe M MOKHO M3MEHUTD, 3aKaB JIEBOJ KHOIIKOJ MBI Ha ee JIeBOM Kpalo, a
3aTeM TOTSHYB BJIEBO WM BIIPaBo. EC/iv MOTSHYTH ee 10 MaKCMMyMa BITPaBo, 3TO CIIpsSiUeT 60KO-
BYIO ITaHesb. UTOOBI CHOBA ITOKa3aTh ee, MO0 IETKHUTE TT0 MeHIo «[ambyprep» cripaBa BBEpPXY, a
3aTeM Ha «Buy» > «IIoka3bpIBaTh 60KOBYIO IIaHEJIb», T1MO0 IIPOCTO HAXKMMUTE ropsune Kiasumim Ctrl
+ [Ipo6en

1.5 Xonct u MNoTtoku

=T PasBepHyTe ~

MoTok 9 i oTnagka k3
A

KanBac n Motoku

MoTokKM 4NA COGLITUI OPMUPYIOTCR
BU3yanbHLIM CNOCOBOM Ha «KaHBACE»
noToka. Cioja Bbl NepeTackmeaeTe
HOZbI U3 &NANUTPbI» U NOLKNKMaETE
MX ADYT K ApYTY.

KaHBac BuIMAUT Kak TETPaAHBIA MUCT
B KNETOuKY. TakuX NUCTOS B OOHO
CHCTEME MOXET ObiTh MHOO. B
BEpXHeN YacTu pabo4ed obnacTu
HaXQAATCA BKNadkK — Mo OAHOM Ha
KaW[bIf OTKPITLIA NOTOK M NOANOTOK.

[10CTATOUHO TOMBKO A052BUTE HOBBIf
HaykaB NNIOCHK B NDABOM BEpXHEM
yrny. ECNU HaXaTk 183 pasa Ha uMa
KaHBaca, TO OTKDOTCA ero CBoCTBa
TAE &0 MOKHO NEPEUMEHOBATH, NGO
YAANUT.

436 Next >

Puc. 1.3 Xosnct 1 IToToku

[ToToku A5 COOBITUIT GOPMUPYIOTCSI BU3YaJlbHBIM CITIOCOOOM Ha «XoJcTe» 1oToka. Ciofa BbI Iie-
peTacKMBaeTe y3JIbl U3 «IIaJUTPbI» U COeAVHSIETE UX MEXKIY COOOI.

XOJICT BBITJISIAUT KaK TeTPAJHbIN JUCT B KJIETOUKY. TaKuX JIMCTOB B OMHON CUCTEME MOXKET ObITh
MHOTO. B BepxHeii 4acTu X0JICTa HaXOASITCS BKIAAKM — IO OOHOM Ha KasKIabI/i OTKPBITHIN MOTOK U
MOJIIOTOK.

JloCcTaTOUHO TOIBKO MOOABUTH HOBBIV MTOTOK HaXKaB IUIIOCMK B TTPaBOM BepxHeM yriay. Eciu Ha-
KaTh JIBA pas3a Ha MMsI XOJICTa, TO OTKPOIOTCS €0 CBOJCTBA, TIe €r0 MOKHO ITeperMeHOBaTh, MO0
YITUTD.

PykoBoacTBo mosb3osaTessi Luxms Data Boring 5



W Lu=ms Bl 1 UnTepdeiic mons3oBaTens

1.6 WHcTpyMeHTbI AN npocMoTpa XoncTa

MHcTpymMeHTBbI ans
npocMoTpa KaHBaca

B HU¥Hel yacTh padodei obnacTv
HaXOOATCA KHOMKMW 3yMa — Ana
NPMGTMKEHNA, OTAAMNEHUA, M BO3BPaTa
K 3yMYy 1O YMOMYZAHWHD

Kpome Toro, 3AeCk eCTh KHOMKA,
BEMHOHAMLUEA HaBUraTop no paﬁoqelﬁ
O0NACTK.

OKHO HABUMATOPA BLINONHEHD B BUE
YMEHBLUEHHOI BEPCHW BCER pacodei
0ONACTH, B KOTOPOM NPEPbIBMCTON
NUHUEI BBIAENEHD MECTO, KOTOPOE Mbl
BMAMM B AAHHLIA MOMEHT. 3TO MECTO
MOIKHO MOMEHATL M Gnarofapa 3TomMy
OLICTPO NEPEMECTUTLCA K APYIof 30He
paBodei ofnacTu. Kpome Toro,
HABWraTop NOMNE3EH, ECTH Bam HYHHO
HAATH HObI, «NOTEPABLUMECA» 33
Kpaamu paGodei oGnacTu.

Next >

b -

Puc. 1.4 UHCTpYMEHTHI AJI1 IPOCMOTPA XOJICTA

B HIMKHET YacTy X0/ICTa HaXOASTCS KHOIIKY MacCIITabupoBaHus — JJIsT IPUOIVOKEHWS, OTIaIeHNs,
¥ BO3BpaTa K MaciTaby 1o yMoa4aHnIo

KpOMe TOro, 31eCb €CTb KHOIIKa, BK/IIOUaloIlass HaBUTaTOP I10 XOJICTY.

OKHO HaBMUraToOpa BHITIOJHEHO B BUle YMeHbIIIeHHOJ BepCUM BCEro X0JICTa, B KOTOPOM ITpepbIBU-
CTOI1 JIMHMEN BbIIE/IEHO MeCTO, KOTOpOe Mbl BUAMM B JAHHBI MOMEHT. DTO MeCTO MOXKHO ITOMe-
HSTH U 61aromapst 5ToMy GbICTPO MEPEMECTUTHCS K APYroii 30He xosicta. KpoMe TOro, HaBuraTop
TI0JIe3€H, €C/IM BaM HY;KHO HallTU y3JIbl, <IIOTEPSIBIIMECS» 32 KPassMM XOJICTa.

6 PykoBozcTBo nonb3osarens Luxms Data Boring



1.7 HacTpojika xoincra i Lu=ms Bl

1.7 Hacrpoiika xoncra

MoToK 8 MoTok 9 + - iF OT. Edit
Bup
Arrange

HMmnopTt

JKCNopT

[Nownck B nom

MoanoToku

Mpynnb:

HacTpouka kaHBaca

YnpaeneHue NanuTpoi

KaHBaC MOXHO HACTPOMTL B MEHID
«[lapaMeTpbl». MapameTphbi
Brnanka «Buax.

COMETAHWA KNaBHLL
Next » Bebcaiit Node-RED

\ vZ2.14

Puc. 1.5 HacTpoiika xojicTa

&
Lt
[=3]

XO0JCT MOXKHO HACTPOUTD B MeHI0 «[lapaMeTpbI» BO BKIaaKe «Bum».

PykoBozacTBO nosnb3oBaresst Luxms Data Boring 7



W Lu=ms Bl 1 UnaTepderic moapsoBaTens

1.8 HNo6aBneHue NoTokKa

== Pa3BepHyTb

oK 6 MoTok 7 MoTok 8 MoTtok 9 + - pTnagka i || @) = & -

* CNMCOK NOTOKOB ctrl-ff Teceyanus | | @all -
HdobaBneHue NoToKa _
List subflows
Y100bl 400aBHTL HOBbIA MOTOK,
ENWEHHUTE Ha KHONKY C NMHCHKOM B [NoGaBUTL NOTOK
npasoi BepXHel YacTh pabdoyen

oGnacTu. JInbo Ha MeHI0 CO CTpenkon
B Npasoil BEpXHER YacTW KaHBaca. ’
Kpome Toro, 3To MOXHO COENaTh, Hide flow alt-w
HaKas Ha MEHI0 C TPEMA NonocKamu
Crpasa BBEPXY, a 3aTeM Ha «[ToToKW»
> «[J00aBUTE®. Show all flows

Add flow to the right

Hide other flows

Hide all flows

7136 Next > Show last hidden flow alt-fw

Puc. 1.6 lo6aB/IeHNe IIOTOKa

YTo6bI JOOABUTH HOBBIN MOTOK, IIETKHUTE HA KHOIIKY C IJTIOCMKOM B IIPaBOil BEpXHE 4acTy XO/-
cTa. JIn60o Ha MEHIO CO CTPEJIKOii B IpaBoJi BepXHeii uacTu Xoucta. Kpome TOro, aTo MOKHO cfe-
JIaTh, HakaB Ha MeHI0 «['aMOyprep» cripaBa BBepXy, a 3aTeM Ha «II0TOKu» > «[[06aBUTbH».

1.9 PepaktupoBaHue CBOMCTB NOTOKA

== Pa3sepHyTb

MoTok 5 MoTok 6 11 WamenwTtb notok: MoTok 8 iF oTnagka i =2 2K - 2R
VaanuTs OTMEHa Teceyann ~| | @all -
1+ CBoOiCTBa o =
A
x
Pe,u,aKTuposaHHe

CBOMWCTB NOTOKA
W - % e

YTOGEl OTKPLITE MEHID
PEenaKTUPOBaHWA CBOACTE NOTOKA
«M3MEHUTD MOTOK», cAenaliTe
AE0NHOI KNUK MO €ro BKNaJke B
BepxHel yacTH paGoued oGnacTu.
KpOmMe TOro, 3T0 MOKHO CAENaTh
HEKEE Ha MEHIO C TPEMA NCNOCKAMK
CNpasa BBEpXy, & 33TeM Ha «[oToKH»
> allepermeHoBaTE».

B 3TOM MEHID MOMXHO 3848Th Ha3saHWe
W ONUCAHKE NOTOKA. ONWUCAHWE NOTOKA
NoKa3blzaeTcA B GOKOBOH NaHenu Ha
BKNafke «HHMO». [INA CO3AAHUA
OMMCAHWA MOMHO MCNONB30BATL A3bIK
pa3meTk Markdown.

236 Next »

Puc. 1.7 PegakTpoBaHMe CBOVICTB IIOTOKA

8 PykoBozcTBo nonb3osarens Luxms Data Boring



1.9 PepakTupoBaHue CBOJCTB MOTOKA .l'._'; Lu~=ms Bl

YT0ObI OTKPHITh MEHIO PEIAKTVPOBAHMS CBOVICTB ITOTOKA «VI3MEeHUTD ITOTOK», CIeJIaiiTe JBOTHOM
IeTYOK 10 eTr0 BKJIaAKe B BepxHeil yactu xoscra. Kpome TOro, aTo MOXXHO CAenaTh, HaXkaB Ha
MeHIo «['aMbyprep» cripaBa BBepXY, a 3aTeM Ha «[IoTokn» > «I[leperMeHOBaTb».

B 5TOM MeHI0 MOKHO 3a4aTh HasBaHMe U onucaHue noroka. OmnmcaHme rmoTroka IoKas3blBaeTcs B
OOKOBOJ1 MMaHe/ M Ha BKIaaKe «MHOO». [/ CO3MaHMsT ONMCAHNSI MOXKHO MCITOIb30BaTh SI3bIK pa3-
metkyu Markdown.

(=]

PepaktupoBaHue
CBOWCTB NMoTOKa

Take Bbl MOXETE 330aTb
nepeMeHHble Cpedbl ANA NOTOKA

Puc. 1.8 IlepemeHHbI€ Cpeabl AJI MOTOKA

Taxoke Bbl MOKeTe 3a7aTh ImepeMeHHbIe Cpeabl JId ITOTOKa.

YpaneHue NnoToka

YOANWTh NOTOK MOMHO HECKONBKMMMK
cnocofamu. Bo-nepskIx, Bbl MOXETE

Ha#aTk Ha KHONKY «YOaniTe» B MEHID
«/13MEHUTE NOTOK», & BO-BTOPLIX,
FNHEHYTb Ha MEHH C TPEMA NONOCKaMK
cnpasa BBEDXY, & 3aTeM Ha «[1oToKM»
= wYOANWTb®.

Puc. 1.9 Yoanenmne nmoroka

VOoanuTh MOTOK MOXKHO HECKOJIbKMMU criocob6aMu. Bo-mepBbix, BbI MOKeTe HaXXaTb Ha KHOTIKY
«Y@anuTh» B MeHI0 «MI3MeHUTDb MOTOK», @ BO-BTOPBIX, IETKHYTh HA MeHI0 «['ambyprep» cripaBa
BBepXxy, a 3aTeM Ha «[loTokm» > «YoannTb».

PykoBozcTBo nosib3oBarensa Luxms Data Boring 9



W Lu=ms Bl 1 UnTepdeiic mons3oBaTens

1.10 VY3nbi

Luxms Data Boring

Q 4 | Mook 1
~  oBlue
inject
debug ‘
complete "
Y3nbl
catch
‘ Y3Mnbl MO¥HO J00aBWTh B KaHBAC
T EiTE NEPETAHYE WX W3 «NanuTpbl»
i 11136 Next »

link call
link out

comment

Puc. 1.10 Y3561

Y3J1bI MOXKHO ,E[O6aBI/ITb B XOJICT, IIEPETAHYB UX U3 «IIAJIUTPbBI»

1.11 MoppobHee 06 y3nax

V371l COEMHSIIOTCS APYT C IPYTOM IIPY ITOMOILM «CBsI3€71», IIOAKIIUEHHbIX K TopTam. Y y3/1a Mo-
KT OBbITD JIUIIIb OAVH BXOTHO ITOPT M HECKOJIBKO BIXOHBIX ITOPTOB. Y MOPTA MOKET ObITh OTIMCA-
HIMe, KOTOPOe TOSIBJ/ISIETCSI, €C/T HABECTY Ha HETO KypCop MBIIIN. Y3/Ibl MOTYT CAMU 3a[1aBaTh 3TU
OTMCaHUs — HarpuMep, y3en «IlepekitoyaTesib» MoKa3biBaeT MPaBUIO, COOTBETCTBYIOIIEE BHIXO] -
HOMY 1opTy. Kpome TOro, BbI caMy MOKeTe 3a[aTh OMIMCAaHMS IJis IOPTOB B MEHIO pelaKTUpPOBa-
HUS y371a.

VY HEeKOTOPBIX y3/I0B BHU3Y TaKKe MOKAa3bIBAETCSI CTATyCHOE COOOIeHre M MKOHKA. OHM HYKHbI
IJIS1 TOTO, YTOOBI ITOKA3aTh TEKYIIee COCTOSIHME y3J1a — K puMepy, MQTT-y3/1bI ¢ TOMOIIBIO 3TUX
3JIeMEeHTOB IMOKa3bIBAIOT, MOIK/IIOUEHbI OHU UJIU HET.

Ecsin B y3es1 6buIM BHECEHBI KaK1e-TO M3MeHeHMsI, pa3BepTKa KOTOPbIX ellle He Oblia BHIMOTHEHA,
TO B BepxHeJi YacTy y3j1a OygeT rmoka3aH CMHUI KpykKoK. Ec/iu B HacTpoiikax y3/a ecTh OMMOKH,
B €r0 BepxHeit yacTu O6yzeT 1oka3aH KpacHblii TPEYTOTbHMUK.

V HEKOTOPBIX Y3JI0B CjIeBa MJIM CIIpaBa €CTh KHOIIKA, KOTOpas IT03BOJISIET B3aMMO/IeiICTBOBATh C
HUM TPSIMO B peflakTope. EnyHCcTBeHHbIe cTaHAapTHbBIE Y3JIbl C KHOTIKAMM — 3TO «3aITyCK» U «OT-
JIagKa».

10 PykoBozcTBo nonb3osarens Luxms Data Boring



1.12 PepakTHpoBaHMe HACTPOEK Y3/I0B W Lu=ms Bl

1.12 PepaktupoBaHue HaCTpoOeK y3/0B

Pe,anTprBaH ue
HacTpoeK y3nos

[06aBUTE HOBLIA KOHMMT y3en iF oTnagka

_ YOanuTh OTMeHa roToBO Veceyane v | | Wall ~
YToBL! OTHPLITE MEHID a -
PELAKTHPOBAHUA HACTPOEK YN .

£+ CeoiicTBa - RURE RN =

CAenaiTe ABOAHOIR KMUK N0 y3My unu
BLIGEPHTE HY#HBIA y3EN, 3 33TEM
KIMKHWTE Ha Enter Ha knasuarype @ Uus
ECnu Bbl BLIGPANK HECKONEKO Y3MOE,
TO NOCNe HaxaTua Ha Enter mexio
PENAKTHPOBAHUA OTKPOETCA ANA
CaMOro NEepBOTO 3 HUX.

= MNpasuna

VCTAHOBUTE v msg. payload
IMeHI0 peaKTMPOBAHHA Y3Ma COCTOMT
M3 3 cexumil — «CeoiicTaa», to the value |~ msg. anotherProperty

«Onucaxue» W «BHELWHUA Bu»
A 4 [ Deep copy value

B cekuyum «CBOACTSar NOKA3LIBATCA
3NEMEHTE PENAKTUPOBAHMA
COOTBETCTBYHOLME BEIBPIHHOMY Y3y
(HANPHMED, ECMIM 3TO Y3EN «PYHELMAD
TO B 3TOW CEKUMH OYAET TEKCTOBLIA
PEQAKTOp ANA BEEASHMA KOAA)

B «Onucanne» — TEKCTOBLIA peaakTop
ONMCAHNA HOAbI

B0 «BHELHWA BUI» 3303STCA MKOHKA
yana, Ha3saHWsA ANA NOpPTOs W TO,
HYKHO M MOKa3bIBaTL Ha3saHWe yana
MK HET.

1336 Next >

Puc. 1.11 PegakTupoBaHme HaCTPOEK Y3JI0B

YTOOBI OTKPHITH MEHIO PeAAaKTUPOBAHMS HACTPOEK Y3JI0B, CIIealiTe JBOITHO MIeTYOK IO Y3y WK
BbIOEPUTE HYKHBIN y3€J1, a 3aTeM HaXkmMuTe Ha Enter Ha kiaBuartype. Ec/iv BbI BbIOpasv HECKOBKO
y3JI0B, TO TOC/Ie HaxkaTusl Ha Enter MeHIO pegakTUPOBAaHMSI OTKPOETCS AJisl CAMOTO IepBOro U3
HUX.

MeHI0 pegakTMpOBaHMsI y3/1a COCTOUT 13 3 cekumii — «CBoMicTBay, «Onmcanmne» u «BHEeUTHMI BUAy.

B cekiun «CBOVCTBA» MOKA3bIBAIOTCS 3JIEMEHTHI PeJaKTMPOBAHMSI, COOTBETCTBYIOIME BhIOpaH-
HOMY Y3/1y (HarpuMep, eciu 3TO y3es «QYHKIMSI», TO B 3TOV CeKIIUM OyIeT TeKCTOBBIN pegaKkTop
ILJISI BBeIeHMS KOJla)

B «Onrcanue» — TEKCTOBBIN pefakTOp OMUCAHUS y31a

Bo «BHellIHMI1 BUI» 3aJaeTCsI MKOHKA Yy3J1a, Ha3BaHMA OJid IMTOPTOB U TO, HY>KHO JIM ITOKa3bIBATb
Ha3BaHMe y3Jia MJIN HeT.

PykoBojcTBO monb3oBarens Luxms Data Boring 11



W Lu=ms Bl 1 UnTepdeiic mons3oBaTens

1.13 KoHdurypaumoHHble y3nbl

I KondurypaunoHHbie

y3nbl [006aBUTE HOBLIW KOHMMT y3en change i1 oTnagka il @

370 CNEUManbHBIA TN Y3Nos, VnanuTb OTMeHa IoTOBD Y BCe yank
COAEPHALLMIA MHOTOKPATHO

HCNONb3yeMble HaCTpCHKH. KOTOpbIE

# CeoiicTea & 3B =
MOTYT HCTONE30BATE HECKOMEKO
0BLIYHbIX Y3N0B NOTOKA.

W MimA

K npumepy. yanel «mgit in» u «mgtt
out» UCNONb3YHT KOHPWIYPaLMOHHBIRA = Mpasuna
y3en «mqtt brokers, ytoGel

BOCMOMNL30BATLCA OOHUM M TEM Xe

o YCTEHOBUTE msg. payload
coeauHeHueM ¢ MQT T-OpoKepoM. pay
KOHOMIYpaLMOHHLIE Y3Mbl to the value | ~ msg. anotherProperty -
n0BaBnAOTCA Yepe3 MEHI0 =
’ [0 Deep copy value

peaaKTUPOBaHWA Y3Na, KoTopoMy
HY#EH KOHMUIypaLMoHHLIA y3en. B
HEM eCTb CNelUanbHoe MEeHID, rae Bbl
MoxeTe BolbpaTe NMbo
KOHMUIYPaLMOHHBIA Y3€N HYKHOTO
Tuna, nubo no0aBuTb HOBLIW
3K3EMNNAp.

Y100bl OTKPBITE 3TO MEHD Ao0aBNeHnA
(M PENAKTMPOBAHWA)
KOHHUIYPaLMOHHOIO y3na unu
[no0aBneHna HOBOTO 3K3emMnnapa,
KMHMKHUTE HA KHOMKY C MKOHKOM
KapaHjalua cnpasa oT neng

«CepBep».

MNext »

Puc. 1.12 KoudurypanmoHHbIe y3/IbI

OTO CIeMaJIbHbIN TUII Y3J10B, coaepmamnﬁ MHOTOKPATHO MCITIOJIb3YyEMbIE HaCTpOﬁKM, KOTOpbIe
MOTYT UCIIOJIb30BATb HECKOJIBKO OOBIYHBIX Y3JI0B ITIOTOKA.

K mpumepy, y3abl «mqtt in» 1 «mqtt out» UCIIONb3YIOT KOHOUTYPALIMOHHBIN y3en «mqtt broker»,
YTOOBI BOCIIOJIb30BAThCSI OMHUM U Te€M Ke coenvHeHeM ¢ MQTT-6pokepoM.

KondurypaioHHble y3ibl J06aBISIOTCS Yepe3 MEeHI0 PeaKTMPOBaHMS y3/1a, KOTOPOMY HY)KEH
KOH(UIYpaIMOHHbIA y3eJl. B HeM ecTh crielyaabHOe MEHIO, TIe Bbl MOXeTe BbIOpaTh MO0 KOH-
burypauoHHbIN y3eJl Hy;KHOTO TUIIA, TMO0 106aBUTh HOBBI 9K3eMILISIP.

YTOOBI OTKPBITh 3TO MEHIO 106aBIeHNs (M pegakKTMPOBaHMs) KOHGUTYPALMOHHOTO y3J1a MUJIN J10-
6aBjIeHMSI HOBOT'O SK3eMILISPa, IETKHUTE Ha KHOIIKY C MKOHKO¥ KapaHaliia CIipaBa OT I0JIsSt KOH-

durypauum.

B meH10 f06aB/ieHMsI KOHOUTYPALIMOHHOTO y3/1a HEeT CeKIuu «BHeIHuit BUI», TOCKOJIbKY Y KOH-
(burypaioHHOrO y3/1a HET HM MKOHKM, HM IOPTOB. Bipouem, nBe npyrue cekuuu — «CBoiCTBa»
u «OnucaHme» — Mo-TIpesKHeEMY ITPUCYTCTBYIOT.

B s1eBOIT HMKHE YaCTM 9TOTO MEHIO [TOKa3bIBAETCSI, CKOIBKO Y3JIOB MCITOIb3YIOT 3TOT KOH(UTYypa-
LIMOHHBI y3€e1, a B IPaBOil HMKHE YacTy HAaXOAUTCSI MEHIO JIJIS BBIOOpA TOTO, KAKMMM ITOTOKaMM
OyZeT UCIOIb30BaThCsI ATOT KOHPUTYPALMOHHbIN y3es1. [1o yMomuaHMio OHa OyIeT UCII0/b30BaTh-
Cs1 BCeMM MOTOKaMM, HO Uyepe3 3TO MEeHI0 MOKHO 3a[aTh MCIOJb30BaHMe 3TOTO y3/ia KaKUM-TO
OTHUM MOTOKOM.

s yripaBiieHUsI BCeMM KOH(PUTYpaIMOHHBIMM y3JIaMy MOYKHO MCITOJIb30BaTh BKIAAKY «Y3JIbI
KOHUrypauuit» B 60KOBOJ ITaHesIu.

12 PyKOBOJCTBO No/Ib30BaTens Luxms Data Boring



1.14 IoamoTOoKM it Luxms Bl

1.14 MNMopnoToku

== Pa3BepHyTb ~

MoToK 7 IMoToK 8 MoTok 9

MoonoToku

MoanoTok — 3To Habop y3nos,
00beqUHEeHHLIX B OOWH y3en.

MOANOTOKM MOKHO WCMONB30BATE,
YTofbl CHU3UTb BU3YANbHYHD
CMNOKHOCTb NOTOKA, WNK [N TOTO,
YToBkl CO34ATE TPYANY Y3N0B ANA
MCNOMNb30BAHWA B JPYTHX MECTAX
noToKa.

MpuMevaHue: NMoANOTOK HE MOXET
COAepHATL 3K3EMNNAP camoro cedq —
HH HanpAMy, HH KOCBEHHO.

1636 ‘ Next > |

Puc. 1.13 Co3paHue nmoarnoToKoB

IMoamoToK — 3TO HAbOP Y3/710B, 00beIMHEHHBIX B OJIVH Y3€I.

IToAITIOTOKM MOYXKHO MCITOJIb30BaTh, YTOOBI CHU3UTH BIM3yaJIbHYIO CJIO’)KHOCTD ITIOTOKA, MJIN OJId TO-
ro, YTOOBI CO30aTh I'PVYIIITY Y3JI0B OJId UCITIOJIb30BaHMA CPAa3y B HECKOJJIbKUX ITOTOKAX.

HpI/IMe‘-IaH]/Ie: IToamoTok He MOXKeT COAep>KaTb 3K3eMIIJISIp CaMOTO ceds — HU HaIllIpsAMyI10, H KOC-
BEHHO.
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W Lu=ms Bl 1 UnaTepderic moapsoBaTens

| uxms Data Boring

Q 4 |MNoTok 1 MoTok 2 MoTok 3

X
NMoanoTokwu
lete [
\ LUl Korga Bbl CO3gagnTe nognoTok, OH
; 1 Oyoet nobaened B NanuTpy
i catch L CYLUECTBYHLMX Y3NO0B.
] 1 ‘ MHOMBKMAYANEHBIE IK3EMNNAPLI
status | NoANCTOKa MOMYT ObiTh A00aBneHbl B
pabdovyto 0BnNacTk aHanorM4Ho BCEM
- - il
link in 0O OPYyriM y3nam.
£ . 1
2 link call () - Next »
o .
0 link out |
| comment |
~ (PYHKUWA

. 1
function »

Puc. 1.14 Ciucok moaioToKOB

Korpga BbI co3gagnTe OAMOTOK, OH OyaeT J06aBIeH B MAJIUTPY CYIeCTBYIOIINX y3/10B. IHOUBU-
IoyaJibHbIe 9K3eMIUISIPBI MMOAITOTOKA MOTYT OBITh 100OABAEHbI Ha XOJICT aHAJIOTMYHO BCEM JIPYTUM
y3J1aM.
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1.15 Co3gaHue IyCcTOro NoAIoTOKa it Luxms Bl

1.15 CospaHue nycToro noAnoToKa

== PasgepHyTb ~

Co3pnaHue nycroro
noanoTokKa >

Y7106kl CO30aTEL NOANOTOK, KIMKHWTE Ha
KHOMKY C TPEMA NOMOCKAMM Clpasa
BBEpXY, 8 3aTeM Ha «[oanoToOKM» >
«C030aTb NOANOTOK®.

=030aTk NOANOTOK

370 CO34ACcT NYCTOA NOANOTOK 1
OTKPOET ero & pabodel obnacTu.

18/26 | Next 3 |

Puc. 1.15 Co3maHMe mMyCcTOro MOAIIOTOKA

YT06BI CO37aTh ITOATIOTOK, MIEJKHUTE Ha MeHI0 «[amOyprep» cripaBa BBepXY, a 3aTeM Ha «Ilofro-
TOKM» > «C0O30aTh MOATIOTOK». ATO CO3JACT ITyCTOI IMOAMOTOK ¥ OTKPOET €ro B XOJICTE.
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W Lu=ms Bl 1 UnaTepderic moapsoBaTens

1.16 O6bvepmHeHUe y310B B NOANOTOK

== PaigepHyTb =~

MoTok 7 [MoToK & MoTok 9

KoHBepTupoBaHue
Y3NOB B NOANOTOK

Bhl TAKAE MOKETE KOHBEPTHPOBATL
HECKONBKO BLIOPAHHLIX Y3MOE B
NoanoToK, KNUKHYE Ha MEHKD C TPEMA
NonociamK CNpaBa BEEPXY, a 3aTEM Ha
«[MognoTokK» > «BblaeneHne s
noanoToK» . BelOpaHHbIE Y3kl OyayT
nepemMelleHbl B HOBb i MognoTOoK W Co3nars NognoToK
FJAMEHEHbLI Ha Y3eN-ak3eMnnap
noanoToKa.

BhineneHue B NOANC

Co30aTe NOANOTOK NP NOMOLLK 3TOMD
METOAd MOKHO NULWb, €CNA BCE
BXOAALLMEe CBAIW NOOKNKOYEHRI TONBKO
K OQHOMY Y3ny, TK y3en cO3fasaemMoro
NoanoToKa MOKET UMETE TONBKD OOHY
BXOAHYH TOMKY.

19/36 Next

Tun change

nNokasate Donblue »

Puc. 1.16 O6beguHeHNeE Y3/I0B B IIOAIIOTOK

Bbl Takoke MokeTe KOHBEPTUPOBATh HECKOIbKO BIOPAHHBIX Y3/I0B B ITOATIOTOK, IETKHYB Ha MEHIO
«aMmbyprep» cripaBa BBepXy, a 3aTeM Ha «IIoamoToku» > «BeigeneHne B MOAIIOTOK». BriOpaHHbIE
y3JIbI OYIyT MepeMellleHbl B HOBbIi ITOIOTOK 1 3aMeHEeHbI Ha Y3eJI-9K3eMILISIP TOAMOTOKA.

Co3gaTh MOAIIOTOK IIpy IIOMOIIIM 3TOTO MeTOoAda MOXXHO JIMIIb, €eCJIM BCe€ BXOAdlINMe CBSA3U II0M-
K/IIOYE€HbI TOJIbKO K OOAHOMY Y3J1Y, T.K. Y3€JI CO34aBa€MOr0 ITOAIIOTOKA MOXKET MMETb TOJIbKO OOHY
BXOOHYIO TOUKY.

1.17 PepaktupoBaHue noanoToka

EcTb iBa crtoco6a OTKPBITh MOAIIOTOK ¥ HAUaTh PeIaKTUPOBATh €ro COAepsKMMoe. Bam HysKHO -
60 ABasKABI MIENKHYTHh MBIIIKO Ha y3€JT 3TOTO MOATIOTOKA B «IaJIUTPe», MO0 HaXKaTh HA KHOIKY
«/3MeHnTb 11a6JI0H MOATIOTOKAa» B MEHIO PeIaKTUPOBAHMS y3/1a MOAMOTOKA.

B pesynbTaTe Ha X0JICTe OTKPOETCS HOBAs BKJIAJIKa [IJIS 3TOrO IOAIIOTOKA. B oTiinume OT BK/IaZ0K
1151 OOBIUHBIX IOTOKOB, Y BKJIQJIOK JJIs1 TTOAIIOTOKOB CITpaBa eCTh KPeCTUK, C IIOMOIIbI0 KOTOPOTO
UX MOYXKHO 3aKPBITh (CIIPSTATh).
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1.17 PegaKkTupoBaHye IOAIOTOKA it Luxms Bl

1.17.1 Bxopa v BbIXoAbl

(%]

PepakTtupoBaHue
noanoToKa: BXoa M
BbIX0o4bl

BxoJbl W BEIXOOL NOANOTOKA
NpeAcTaBNeHkl B BUAE CEPLIX
KBAAPATHLIX Y3MOE, Y KOTODBIX TOHKE
eCTh NOPT ANA 00bIMHOM
NOOKNHYEHWUA K NOTOKY. B BepxHeR
NaHeny BKNaaku NoanoToKa ecThb
MHCTPYMEHTEI ANA A003BNEHWA U
YAANEHWA BXOIHBIX/BLIXOOHBIX Y3NO0B.
Kak M y CTAHOAPTHLIX Y3N0B, Y y3na
NoANOTOKS MOMET ObITh TONLKD OOMH
BXOJ, M CKOMBKO YTOAHO BRIXOAO0B.

Mext »

Puc. 1.17 Bxoa 1 BbIXOAbI ITOAIIOTOKA

Bxozbl ¥ BBIXO/IbI ITOATIOTOKA MIPEACTaBAEHbI B BUIE CEPBIX KBAJAPATHBIX Y3/I0B, Y KOTOPHIX TOXE
€CTh TOPT [JIsI OOBIYHOTO MOAK/IIOUEHMS K TIOTOKY. B BepxHeii maHe BKIaAKM ITOATIOTOKA eCTh
MHCTPYMEHTHI JIJI1 0OaBIeHUS Y yIaIeHUsT BXOIHbIX/BBIXOMHBIX Y3JI0B. Kak 1 y cTaHIapTHBIX
Y3JI0B, Y y3J1a TIOJITOTOKA MOYKET ObITh TOJIBKO OIMH BXO[, ¥ CKOJIBKO YTOIHO BBIXOZOB.
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W Lu=ms Bl

1 Narepdeiic monb3oBaTeist

1.17.2 CsoiicTBa NoanoToKa

MoTok 7

Pe,ﬂaKTHDOBaH ue
noanoToKa: CBOMCTBa
noanoTokKa

B BepXHEN NaHENW TAKKE 2CTh KHOMKA
«DENAKTUPOBATE CBOHCTEAR, KOTOPAA
OTKPBIBAET MEHH) PEOAKTMPOBAHNA
CBOWCTB MOANOTOKA. 30eCh TOXE
MOKHO 38[aTk HA3BAHUE W ONWCAHKE
NOANOTOKA — KAk M Y 0GbIYHbIX
NOTOKOB. KpoMe TOro, 34eChk MOXHO
330aTh, B KAKOM KATErOPMM «NanuTpbl»
OyAET HAXOAWTLCA 3TOT NOANOTOK. Bhl
MOKETE NGO 330ATh OHY W3 yHe
UMEHLIMXCA KaTETOpWIA, N0 Co30aTh
HOBYID.

99736 MNext >

4

HMameHnTe wasnoH nognotoka: Subflow 1

OTMeHa roToBO

{+ CeoiicTEa & |9 |32 =

¥ Mma Subflow 1

MepeMeHHbIe cpeabl MpeanpocmMoTp pefakTopa

Wmza JHaYEHME NO YMONYaHKUKD

A

Puc. 1.18 CBoiicTBa MOAIIOTOKA

B BepxHei1 maHe M TakKe eCTb KHOITKA «peJaKTUPOBATh CBOVICTBA», KOTOPAsi OTKPhIBAET MEHIO pe-
DaKTUPOBaHUS CBOVICTB MOJIMOTOKA. 3[1eCh TOXXe MOKHO 3a7jaTh Ha3BaHMe U OIMCaHMe MOAIIO0TOKa
— KaK " y OObIYHBIX TTOTOKOB. Kpome TOro, 31eCh MOSKHO 33/1aTh, B KAKO¥ KaTETOPUM ITAIUTPHI»
OyaIeT HaXOAUTBCS ITOT ITOATIOTOK. BbI MOXKeTe /160 3a4aTh OAHY 13 YK€ MMEIOLIMUXCS KaTeropuii,

160 co30aTh HOBYIO.

18
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1.18 YganeHue noamnoroka i Lu=ms Bl

1.18 YnaneHue noanoToka

NoTok 4 [oTOK 5 MoTok 6 MoTok 7 [oTOoK &

YnaneHwe noanoTtoka

YAaneHWe NoANoToKa. B sepxHel
MAHENW WHCTPYMEHTOR TAKKE £CTh
kHomka «Delete subflows, C NOMOLLEH
KOTOPOA MOIKHO YOANWTL NOANCTOK M
BCE M0 3KIEMNNAPLI.

2336 Next >

Puc. 1.19 YonaneHue moaioToka

YoaneHue nogmnoToka. B BerHeI‘/JI IMaHeJIM MHCTPYMEHTOB TaKXe €CTb KHOIIKa «YOanuTh NOAMO-
TOK», C IIOMOIIbIO KOTOpOf/I MOXXHO yOaJIUTD ITOAIIOTOK M BCe€ €r0 3K3eMILJISAPLI.

1.19 UmnopT m 3KCNOpT NOTOKOB

x

. NMNOTOKOB Edit

MOTOKM MOKHO UMMOPTHPOBATL B Bua

Luxms Data Boring W 3KCNOpPTMPOBATE Armrange
M3 HEMO MpH NoMoLW JSON-Koaa, Yto
3AMETHO YMPOoLaET 00OMEH NOTOKaMM
MEROY NONB30BATENAMM.

Mmnopt
JKCNopT
HToObl MMNOPTUPOBATL/
BKCMOPTUPOBATE NOTOK, OTKPOHTE
MEHID MMNOPTA.3KCNopTa. [NA 3T0ro
KNUKHUTE N0 MEHID C TPEMA
NONGCKaMK CNIpaEa BEEpXY, 8 3aTeM Ha {OHQUIYPALMOHHLIE
«IMNOPT» UMK «3IKCTIOPT». e

IMoTOKH

IMoMCK B NOTOKaX

24136 Next » MOANoTOKM

[pyTrris

Puc. 1.20 UIMIopT " 3KCIOPT MOTOKOB
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W Lu=ms Bl 1 UnTepdeiic mons3oBaTens

[ToToku MOXXHO MMIIOPTMpOBaTh B Luxms Data Boring 1 sKCIOpTUPOBaTh M3 HETO MPU IMTOMOIIN
JSON-Koma, 4TO 3aMeTHO YIIPOIIaeT 0OMeH MOTOKaMM MEXKY M0b30BaTESIMMA.

YT06BI MMITOPTUPOBATH/IKCIIOPTUPOBATH TIOTOK, OTKPOITE MEHIO MMIIOPTA.3KCIopTa. [j1s1 3TOro
IEIKHUTE 110 MeHI0 «[amOyprep» cripaBa BBepXxy, a 3aTeM Ha «VIMIOpT» MM «DKCIIOPT».

1.19.1 OkHo umnopTa

WMMNOpTUPOBATE yanbl

Eychep 0BMeHa  BerakTe j50N NOTOKA UMK & ewibep

x
MMnopT NOTOKOB: OKHO TR
UMnopTa
Mpumepsl
Bcraswte JSON-kog B none
NOCEPEOMHE U KIMKHKMTE Ha KHOMKY
alAmnopT».

KHonka «MmnopT» OygeT aKTmeHa ’
TOMbKO, ECIIM B OKHO GYAET BCTABNEH
KOppeKTHbIA JSON-Kkoa

3[eck TAKKE MOKHO 334aTk, Kyaa
MMNOPTUPOBATE NOTOK — B TEKYLYHI
MOTOK WK CO3AATL HOBLIA MOTOK.

Next »

MNOPTUPOBATL B | TEKyLUMIA NOTOK | HOBIIA MOTOK

Puc. 1.21 OKHO mMIiopTa IMOTOoKa

BcraBbTe JSON-KOZ B I0Jie mocepedyHe U MIEIKHUTE Ha KHOIKY «MMmopTt». KHonKka «/MIopT»
OyneT aKTMBHA TOJIbKO, eC/IM B OKHO OyZieT BCTaBjieH KOppeKTHbI JSON-Ko. 31ech Takske MOXKHO
3aJ1aTh, KyJla MMIIOPTMPOBATh IIOTOK — B TEKYIIMi1 IIOTOK WJIM CO3/IATh HOBBIN ITOTOK.
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1.19 UMIOPT ¥ 3KCIOPT IIOTOKOB i Lu=ms Bl

1.19.2 OkHo 3KcnopTa

/ 3KCNOPTHPOBATL yankl

3KCI'IOpT NOTOKOB: OKHO

3KcnopT TEKYLMIA NOTOK | ECE MOTOk
3Kcnopra P —
e XOOMTCA JSON-KOZ, K i
3pech HaxopuTcA JSON-KoA, KoTopbId Bychep obMeHa | JKCTIOPTMPOBATL Y3kl JSON
MOAHO CKOMWPOBATE W NOOENWTLCA C
apyTHMK. ~ MNopnotoka
~ NokarbHele Subflow 1

3[ech TakKe MOKHO BEIGPATh, 4TO ? =B

MMEHHO HYHHO SKCTOPTUPOBATb —
Bb[ENEHHbIE Y3Mbl, TEKYLLMIA NOTOK
MK BCE NOTOKMA CPasy.

Kpome Toro, 30eck MOKHO 3a0aTh ’
thopmMaT sKcnopTMpyeMoro JSON-koaa
— ero MOXHO cAlenats NHGo
KOMMAKTHbIM, TG0 YNopAAcHEHHEIM. B
KOMMNakTHOM ropmMare JSON-koa
GyneT npeofpasosaH B 0HY CTPOYKY
0e3 npobenos. B ynopaao4eHHOM
fopmarte JSON-kog npumMeT
yA0004YMTaEMbIN B — CO CTPOUYKMMK,
MMEIOLLMMHU NPABMMBHBIE OTCTYMEL.

Next ¥

OTMeHa CKONMpOBaTh B Oythep oOMeHa

Puc. 1.22 OKHO 3KcmopTa IOoTOKa

3nech HaxoauTcs JSON-KO/I, KOTOPBIM MOXKHO CKOIMMPOBATH U TOJEIUTHCS C IPYTUMMU.

3mech Takke MOKHO BbIOPaTh, UTO MMEHHO HYKHO 3KCIIOPTMPOBATh — BbIIEJIEHHBIE Y3JIbl, TEKY-
MU IOTOK WJIM BCE TIOTOKM Cpasy.

Kpome Toro, 3mech MOKHO 3aAaTh ¢popmat skcroptupyemoro JSON-Koma — ero MOXKHO cIenaTh
160 KOMITaKTHBIM, JIMOO yIOPSIMOYeHHbIM. B KommakTHOM (popmate JSON-Kog 6ymeT mpeobpa-
30BaH B OJIHY CTPOUKY 6e3 rmpo6eioB. B ynopsmouenHoM popmate JSON-Kkom mpuMeT yao6ounTa-
eMbIii BUJI, — CO CTPOYKaMM, MUMEIOUIVMMM NTPaBU/IbHbIE OTCTYIIBI.
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W Lu=ms Bl

1 Narepdeiic monb3oBaTeist

1.20 Bknapka «MHdpopmauusas»

¢
B msg.payload gl ;
¥3en "de4389a584aec9p9” E
Tun debug ;
NoOKEd3dTh MEHDLUE & r:
Moagynb node-red
active true
tosidebar true £
console false
tostatus false
complete "false” ¢
targetType undefined
statusval
€
statusType "auto" €
¢
¢

Puc. 1.23 Bknagka «VHopMmanmsa»

Ha aT0i1 BKIagKe mMoKa3bpIBaeTcst MHMOpMAaIs O CBOVCTBAX y3JIa WJIM ITOAIIOTOKA, BBIOPAHHOTO B
JTaHHbIA MOMEHT.

Eciu HMKaKoro y3iia He BbIOpaHO, B 9TOI BK/IaJKe [TOKa3bIBAETCS OMMCAHMe TEKYIEro MOTOKa (ero
MOKHO ITOMEHSITh B MEHIO PeIaKTUPOBAHMS CBOJCTB ITOTOKA). UTOOBI OTKPBITH €T0, IETKHUTE Ha
MeHIo «['ambyprep» cripaBa BBepxy, a 3aTeM Ha «IIoToku» > «[leperMeHOBaTh».
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1.21 Bknagka «CrnpaBKa»

.I'_'; Lu=ms Bl

1.21 Bknapka «CnpaBka»

k

debug

OToOpakasT BblGpaHHble CEBONCTEA
NoNy4aeMbiX y3NoMm cooBLLIEHWA HA GOKOBOM
MaHENW BO BKNAAKE OTNAQKK W, MPK
HEOTGXOOMMOCTH, Y PHANE Cpekl
BRINONHEHUA. M0 YMONYEHWK 0TOOPaKaETCA
COAEDPHMMOE msg. payload, HO Y3EN MOXKHO
HaCTPOWTL Ha oToGpaxeHne ndoro
CBOWCTEA, BCEX CBOWCTE COODLUEHMA MIH
pe3ynkrata BbipaxeHna JSONata.

~ [lonpoBbHOCTH

Bxnajka oTnaaku Ha GOKOBOW NaHenu
oGecnevynBaeT CTPYKTYPUPOBAHHOE
npeAcTaBneHue NonyYeHHLIX Y3nom
COOBLUEHWIA, YTO YNPOLLAET HCCNEA0BAHWE UX

CTPYKTYPbI.

OO0bekTbl U MACCHBLI Javascript MoryT ObiTb
CBEPHYTbI M Pa3BepHyTLI N0 Mepe
HeobxooumMoCcTH. bydepbl MOTyT
OTOOpaE#aTLCA B BMAE AaHHBIX KaK eCTh WIH
B BUOE CTPOKM, KOMMA 3TO BO3MOMXHO.

PAOOM C K&KabiM coobLLeHWeM oTnagovHas
NaHENs NOKa3bIBAET MHMOPMALMID O

Puc. 1.24 Bknagka «CnpaBka»

OTa BK/Ia/iKa COIEP>KUT BCIIOMOTATENbHYIO CITPaBKYy IJIsT y3J1a.

PykoBojcTBO nosnb3osareis Luxms Data Boring
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1.22 Bknaaka «OtnapouHbie coobLeHua»

= Luxms Data Boring
Subfiow 1 4+ - || dkomagka ICHE I

~ nognotok

«
o

Subflow 1

~ obume Bknaaka «OTnagoyHele

coobueHus»

Ha 3T0jf BKNaKe noKkaswiEaioTCa
CoOBLEHINR, OTNpaBIsembie yanami
«OTTaKa» & noToke, a Take
HEKOTOPbIE COODLEHIF-NOTH OT
enakropa

complete peRakTop:

0 YMOMMaHHID BKAZKA «OTMAAoHEIE

COODUEHIMR> NoKaHIBaET BCe

catch OTanosHsIe CooDIERMA. HO 1

MOXHO OTOMTLTPOBATS — AN JTOT0
KIHKHITE FHal KAOTIRY <BCE Y3ribin, &
status De3yITETaTe 4ero OTKPOSTC e
PULTPaLYAM OTTAZONHEX COODEHHH
) 570 MeHo MoBeNeHo Ha TpH YacTH
+ «BCe yanbi» — OyAYT NoKazaHe BCe
link call coobuern
« «BHIOPAHHEIE Yabi» — 31ECH
link out MOXKHO BHIGPATS Yanbl «OTNagKa» 2
3 CIIMCKa BCEX AOCTYMHEIX yaNoB
comment « «TekyLwit noTok» — OyayT
oKasaHbl COODLLIEHHS TOMKO OT
TeX yan0B, 4TO HAXOBATCA B
G n0TOKe, B AaHHBIIi MOMEHT
OTHPBITOM B padoseit oonacT
function MpyMevaKwe:BrazKa «OTIARKa
MOXET Nokaza TonbKo 100
M0CTIEAHMX COOOLIEHMA. ECTA
COOGUICHIR OTILTPOBaHS, TO
CKDBITHIE COODLEHHAR TOXE OYIYT WATH
= 8 3auet Tix 100 COOBLEHHI. ECTA &

switch

Bbi1al0LUIE MYCODHY 0 MHCDOPMALMIO,

- UX TIyUILIE HE OTQUNETPOBEIBATE, @
MIPOCTO OTKIIOHMTE, KNMKHYB Ha WX

KHOMKY 8 pacodeli oGnacT

template

delay 3436

Puc. 1.25 Bkinagka «OTinagouHble COOOIIEeHM»

Ha 3T0i% BK/Ia/iKe ITOKa3bIBAIOTCS COOOIIEHNMsI, OTIIPaB/sieMble y3/1aMM «OT/IafKa» B IIOTOKE, a TaK-
’Ke HeKOTOpbIe COOOIIEeHNS OT peIakTopa.

ITo ymomuanuio Bkiagka «OTIagouHbie COOOIIeHMsI» ITOKAa3bIBAeT BCe OTIaJOUYHbIE COOOIIEeHNS.
Ho ux MOskHO OTOWIBTPOBATH — [JISI 9TOTO IIENKHUTE Ha KHOIKY «BCe Y3JIbl», B Pe3y/IbTaTe yero
OTKPOETCSI MEHIO GWIbTPALIMM OTJIaJOYHBIX COOOIIEHNIA. DTO MEHIO ITOJIeJIEHO Ha TPU YaCTH:

» «Bce y31b1» — GyAyT OKa3aHbl BCe COOOIIEHMS.

» «BbiOpaHHbIe y3/IbI» — 3[0€Ch MOKHO BbIOPATh Y3J/Ibl «OT/IaKa» M3 CIIMCKA BCEX TOCTYITHBIX
y3JI0B.

» «Tekymuit MOTOK» — OYAYT MOKa3aHbl COOOIIEHNST TOTBKO OT TeX Y3JI0B, YTO HAXOISTCS B
MTOTOKE, B TAHHBI/I MOMEHT OTKPBITOM B XOJICTE.

Brinagka «OT1magka» MOKeT 1okKas3aTh ToinbKo 100 mocimemumx coodueHnii. Ecan
COO001IeHNST OTOWIBTPOBAHBI, TO CKPBIThIE COOOIIEHMS TOXKe OYOYT UATY B 3aUeT
aTux 100 coobmeHnit. EC/iv B MOTOKe eCTh Y3JIbI «OT/IaAKa», BHIAAIOIINE MYCOPHYIO
nHbopMaluio, UX Jydilie He OTQUABTPOBBIBATH, & TPOCTO OTK/IIOUUTD, IIETKHYB
Ha X KHOIIKY B XOJICTE.

Kpome Toro, cogepskumoe Bkiaaku «OTiajgka» MOXKHO B JIF060/i MOMEHT OYMCTUTDb, Ha)XKaB Ha
KHOIIKY C MKOHKOV MYCOPHO KOP3MHBI.

Ewi HaxkaTb Ha KHOIIKY C MKOHKOM MOHUTOPA, KOTOPash HaXOOUTCSI B IIPaBOM HVKHEN 4acTu
BKIaaky «OTaagKa», 3TO OTKPOET BKIAAKY «OT/Iazika» B HOBOM OTAEIbHOM OKHe Opaysepa.
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2 Onucanue y3nos Data Boring

2.1 Tpynna y3noB “o6wue”

2.1.1 Ysen 3anyck

3anyctuTb

Puc. 2.1 V3en 3amyck B [laautpe

MEeTKa BpeMeHU

Puc. 2.2 ¥3en 3anmyck Ha XoJcTe

B6pachiBaeT co0bIIeHNE B TIOTOK BPYYHYIO WJIM Yepe3 paBHbIe TPOMEXKYTKY BpeMeH!. [laHHbIe B
COOOIIeHNY MOTYT ObITh PA3JIMUHBIX TUTIOB, BKJIIOYast CTPOKY, 00beKT JavaScript mian MeTKy TeKy-
I11ero BpeMeH!.

BeiBoguT:

» payload pasHbie — HACTPOEHHbIE JaHHbIE COOOIEHNUS.
» topic cTpoka — HeoOsI3aTeIbHOE CBOJMCTBO TEMbI COOOIEHMSI, KOTOPOE MOKHO HAaCTPOUTH
B y3Jle.

V3en 3anyck MOXeT MHUIIMMPOBATH BbIMIOJIHEHME TIOTOKA C ONpe/ie/leHHbIMU TaHHbIMU (3HaUe-
Hu1e payload). [laHHbIe 10 YMOJIYaHUIO — 3TO METKA TEKYILEr0 BpeMeHU B MUJIJIMCEKYHIaX, TPO-
menmux ¢ 1 saBaps 1970 ropa.

VY3ej TakKke noaaep>KmBaeT BbIBOJ CTPOK, UMCeJI, JOIMYeCKNUX 3Ha‘leHV[I71, 00BEKTOB ]avaScript nin
3HAYEeHUI1 HOTOKOBbIX/I‘J'IO6aJ'IbeIX KOHTEKCTOB.

[To ymomyaHMIO y3es 3aITyCKaeTCss BpYYHYIO TIpM HakaTuM €ro KHOMKY B pefakTope. Ero takke
MOSKHO HAaCTPOUTDb Ha aBTOMAaTUYECKUIT 3aITyCK Yepe3 paBHbIe TPOMEKYTKM BpeMeHM WK T10 pac-
MMCAHNIO.

OH TaKkke MOXeT ObITh HACTPOEH OJHOKPATHBIN BOPOC COOOIIEHNS TPY KaXKIOM (IIepe)3aIrycke
MTOTOKOB.
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MaxkcuMasbHbIl MHTEePBas, KOTOPbI MOXKHO yKa3aTb, COCTaBJIsIeT 0KOJIO 596 yacoB / 24 gHeit. Ofi-
HaKo ecu Bam HY>KHbI MHTePBaJIbl, IPeBbIlIAONIMEe OAVH leHb, BaM ciemyeT paccMOTpeTh BO3-
MOSKHOCTb MCIIOSIb30BaHMS (PYHKIMIA TUIAaHMPOBIIMKA B y3/Ie, KOTOPble CMOTYT KOPPEKTHO pabo-
TaTh C 1epebosSIMU 3JIEKTPOIHEPIUY U TTepe3aryCKaMu.

B nmapameTpax “‘c MHTepBaJOM B IIPOMEXKYTKe” 4 “B OIpeaeleHHOe BpeMs” JUC-
TI0JIb3yEeTCsl CTaHAapTHAs CUCTeMa ‘cron”. ITo o3Hauaet, 4yTo 20 MUHYT” 6ymyT
B cienyomeM yacy, 20 MUHYT cItycTs M 40 MUMHYT CITYCTS - @ He yepe3 20 MUHYT.
Ec/in Hy>keH B6pocC coob1ieHnii Kaskapie 20 MUHYT - UCIIO/Ib3YITe IIapaMeTp ‘C MH-
TEepBAIIOM”.

YT06bI BKIIFOUMTH MHOTOCTPOYHbII TEKCT B CTPOKOBOE 3HaUEHVe, He0OXOIMMO UC-
M0JIb30BaTh y3ela OyHKUnUs 1yt GopMMUpOBaHMS JaHHbBIX.

2.1.2 ¥Yzen Otnagka

Puc. 2.3 ¥3en Otinagka B ITanutpe

Puc. 2.4 V3en Otiaagka Ha XoJicTe

OTo6paskaeT BbIOpaHHbIE CBOVCTBA IMOJTy4aeMbIX Y3JIOM COOOILIeHUSI Ha OOKOBOI IMaHeIu BO
BKJIQJIKE OTJIAJIKM U, TIPU HEOOXOAMMOCTH, JKypHasie cpelbl BoIMOTHEeHNS. [I0 yMOITYaHUIO O0TOO-
paxkaetcs comepskumMoe msg.payload, HO y3el MOKHO HacTPOUTh Ha OTOOpaskeHMe JIH0OOro
CBOJICTBA, BCEX CBOMCTB COOOIIEHNS MJIM pe3y/abTaTa BbipaxkeHus JSONata.

Bxsajika oTiaiky Ha 60KOBOI MMaHe u o6ecrieunBaeT CTPYKTYPHMPOBaHHOE Mpe/iCTaB/IeHNe MOJTy-
YeHHBIX y3/I0M COOOIIEeHM, UTO YIIPOILIAeT UCC/IeqOBaHNe UX CTPYKTYPhI.

OO6BEKTBI M MAacCUBBI JavaScript MOTYT GbITh CBEPHYTBI M Pa3BEPHYTHI 110 Mepe HeEOOXOAMMOCTH.
Bydeps MoryT oToOpaxkaThCs B BUIE TaHHBIX Kak €CTb MJIM B BUJIe CTPOKM, KOT/Ia 3TO BO3MOKHO.

Psimom ¢ KaskabIM COOOIIeHreM OT/IafouHas ITaHeNlb IToKa3biBaeT MHPOPMAIIO O BpeMeHU MOoJTy-
YeHUs COOOIIeHNs, y3/ie, KOTOPBII ero OTIIPaBWI, ¥ TUIle NaHHbIX. HaskaTue Ha uaeHTUOUKATOD
y371a-MCTOYHMKA ITOKaKET 3TOT y3e B paboueit 06/1acTu.

KHoTIKa Ha y3/1e MOKeT MCIT0/Ib30BaThCsI ISt BKIFOUEH S MJIY OTK/TIOUEHMS BbIBO/IA MH(MOPMAIIUK
0 TIOJTyYaeMbIX COOBIIeHUSIX. PEKOMEHAYeTCSI OTK/IIOYATh U YIOAISTH JTF06bIe OT/IaJOUHbIE Y3JTbl,
KOTODbIE HE UCTIONb3YIOTCS.

V3en Takke MOXKeT ObITb HACTPOEH Ha OTIPaBKY BCeX COOOIIeHMIt B KypHAJI BBITIOIHEHUS WIN
OTIIPaBKy KOPOTKOTO (32 CMMBOJ/IA) TEKCTa B CTATYC IO, Y3/I0M.
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2.1 T'pynna ysinoB “o6mue” L Lu=msBI

2.1.3 Y3en 3aBepweHue

3aBeplleHne

Puc. 2.5 Vzen 3aBepuienue B Ilaautpe

3aBepuieHme: 0

Puc. 2.6 Y3en 3aBepuieHue Ha Xo0JcTe

WHuImMmupyeT 3aIrycK IOTOKAa, KOT/a APYroii y3es 3aBepiiaeT 06paboTKy cO00eHNS.

Ecin y3eil coo6maeT cpene BhITIOTHEHNMS O 3aBEPIIEHUN O6pa6OTKI/I COO6IJ.[€HI/I$I, 9TOT y3€JI MOKHO
MCITI0JIb30BaTh AJIsd 3aIllyCKad BTOPOTO IMTOTOKa.

Harmnpumep, ero MOsKHO MCIT0/Ib30BaTh BMECTE C Y3J7I0M, Y KOTOPOTO HET BbIXOJHOTO ITOPTA, TAKUM
Kak y3en Email, gy1st mpomomskeHMs TOTOKA.

OTOT y3eJ Jo/IKeH ObITh HACTPOEH Ha OTCIEXMBaHMe COObITIIT BbBIOPAaHHBIX Y3JI0B B ITIOTOKE. B OT-
Jnaue ot y3aa 0TnoB ownbok, y Hero HeT pexxuma 06pabaTbiBaTb BCe I aBTOMAaTUYECKOTO
MIpUMeHeHMs KO BCeM y3JiaM B TIOTOKe.

He Bce y3/ibI MOTYT MHUIIMMPOBATH 3aITyCK MTOTOKA 110 3aBepIIeHN0 06paboTKM COObIIeHNs. BCe
3aBYMICUT OT TOTO, ObUIA JIV B HUX Pean30BaHa MOAIepsKKa 3Toi hyHKuMM, 1o6aBIeHHoi B Luxms
Databoring, nnm HeT.

2.1.4 Yzen OtnoB owMbOK

OTnoB oLnboK

Puc. 2.7 Y3en OTinoB omm6ok B ITanutpe

JIOBUTb: BCE

Puc. 2.8 Vzen Ot10B oIMOOK Ha Xo0JICTe

JloBUT OH_II/I6KI/I, BbI6paCbIBElEMbIe y3/IaMI Ha TOJ Xe BKJIaKe.

BeiBoguT:
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e error.message cTpoka — coobiieHue 06 ommuobKe.

e error.source.id crtpoka — ugeHTUGUKATOP y371a, BHIAABUIETO OIIMOKY.

e error.source.type cTpoka — TUII y3/1a, BbIIABIIEro OLUIMOKY.

e error.source.name CTpoka — UM y3Jia, BbIJaBIIero OmnoKy, eciay 61710 HAaCTPOEHO.

Ecii y3en BhIOpachIBaeT OMIMOKY BO BpeMst 00paboTKM COOOIIeHMsI, [IOTOK OOBIYHO OCTaHAaBJIM-
BaeTcs. DTOT y3el MOKHO VMCIIOb30BaTh JJIsl OTJIOBA M 00pabOTKM TaKMUX OIIMOOK C TIOMOIIBIO
OTZAEJIbHOTO ITOTOKa.

[To ymMoi4aHUIO y3e1 OyaeT OTIaBIMBaTh OMIMOKM, reHepupyeMbie JIOObIM y3JI0M Ha TOM ke
BKIagKe. I10 KeTaHMIO OH MOKeT ObITh HalleJIeH Ha OTpefie/IeHHbIe Y3JIbl MJIV HAaCTPOEH Ha 1epe-
XBaT TOJILKO TeX OIIMOOK, KOTOPbIE He ObUIM IIepexXBavyeHbl ‘HalleleHHbIM’ OT/I0B OWNBGOK Y3JI0M.
Korna BbiaeTcs ommbKa, Bce COOTBeTCTBYIoMMEe OTN0B OWWMOOK y3/IbI TOMYYAT COOOIIeHNME.
Ecsi omm6Ka BbIOpachIBaeTCsI B OAMOTOKE, OHA OymeT oopaboraHa o6biMy OTI0B OWNOOK y3-
JlaM¥M BHYTPU TOAINOTOKA. EC/IM TaKOBBIX HeT, omMOKa OymeT pacinpocTpaHeHa J0 BKIAAKM, Ha

KOTOPOJ¥ HaXOAUTCS SK3eMILISP IMOAIIOTOKaA.

Ecu cooO11ieHMe yke MMeeT CBOICTBO eXT0Tr, OHO KOIIMPYETCSI B _EeTrTror.

2.1.5 Y3en Craryc

Crartyc

Puc. 2.9 Vzen Craryc B Ilanutpe

cTaTyc: Bce

Puc. 2.10 V3en Cratyc Ha XoJIicTe

I/IHI/ILU/II/IpyeT 3aITyCK IIOTOKaA ITpM U3SME€HEHMMN CTaTyCa APYTI'UX Yy3/JIOB Ha TOJ 3Ke BKJIaJIIKe.

BoeiBogur:

e status.text cTpoka — TEKCT cTaTyca.

» status.source.type cTpoka — THII y3J/1a, COOBIIMBIIETO O CTaTyCe.

e status.source.id ctpoka — uaeHTUGUKATOP y3/1a, COOOUIMBIIETO O CTATYCE.

» status.source.name CTpoKa — UM y3Jia, COOGIIMBIIErO O CTaTyCe, eC/IX HaCTPOEHO.

OTOT y3en He co3maeT payload maHHBIE.

I[To yMomuaHMIO y3€eJ1 COOOIIaeT O CTaTycaxX BCeX Y3JIOB Ha TOJ ke BKJIaiKe B paboueii o6mactu. Ero
MOYKHO HaCTPOUTDb Ha BHIOOPOUHOE OTC/IEXXMBAHME CTATYCA TOJIBKO OTJETbHbIX Y3/I0B.
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2.1 T'pynna ysinoB “o6mue” L LuxmsBI

2.1.6 Ysen Ces3b (Bx0A)

CBs3b (Bxon)

Puc. 2.11 ¥3en CBa3sb B [lanutpe

Puc. 2.12 V3en CBsa3p Ha XoJicTe

CosmaeT BUPTYaTbHbIN MPOBOJ, MEXIY ITOTOKAMMA.

OTOT y3eJl MOKeT OBbITh IMOAK/IIOUEH K Jo6oMy CBS3b ((BbIXOA) y3Jy Ha /1100011 BKiIaake. [Tocme
TTOAK/TIOUEeHST OHYM BeOyT cebs Tak, KaK ecv 6bl OHM ObLIM COeAVHEHBI BMECTE 0OBIYHBIM ITPOBO-
ZIOM.

CBsisau Mexay CBA3b-y3/aMy OTOOPAKAIOTCS, TOJIBKO KOTAA BbIOpPAH OOMH M3 COEIVHEHHBIX
CBaA3b-y310B. Ecin ectb Kakue-nubO MpOBOAA, Befyliye Ha [Apyrue BKIAJKU, OHU OTOO-
PaKalOTCS B BUAE BUPTYAJTbHOTO y3J1a, IO KOTOPOMY MOXXHO KIMKHYTb, YTOOBI MepeiiTy Ha

COOTBETCTBYIKOIIYIO BK/IAOKY.

[TpoBoOJ He MOKET BECTM BHYTPbD MOATIOTOKA WJIM U3HYTPH MTOAIIOTOKA HAPYXKY.

2.1.7 Y3en 3apaTb CcBS3b

3aaaThb CBA3b

Puc. 2.13 ¥3en 3agaTtsp cBs3b B Ilaautpe

HET

Puc. 2.14 Y3en 3agaTh cBSI3b Ha X0JICTE

BrI3bpIBaeT MOTOK, KOTOPbIN HaUMHaeTcs ¢ y3i1a CBA3b ((BXOA) U IepefaeT OTBeT.

OTOT y3e/ MOXKeT ObITh MOJK/II0UEeH K Y371y CBA3b (BXOA), KOTOPKIN CYIIEeCTBYeT B TI0OOM MOTO-
Ke. [ToTOK, MOAK/ITIOUEHHBIN K 3TOMY Y371y, JOJDKEH 3aKaHUMBAThCS y310M CBA3b ((BbIXOA ), Ha-
CTPOEHHBIM B peXXumMe BEpHYTb K Bbi3biBalWeMy y3Yy.
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Korga aToT y3es moimyvaeT coob61eHe, OHO ITepefaeTcs K MOAKII0YeHHOMY Y31y CBA3b (BX0A4).
3aTeM OH XIET OTBeTa, KOTOPbIl 3aTeM OTIIpaBJIsIeT.

Eciiu B TedeHMe HACTPOEHHOTO TaiiM-ayTa (110 yMoauaHui0 30 CeKyH[) OTBET He MOMy4YeH, y3es
pPEeruCcTpUpyeT OIMMOKY, KOTOPYIO MOKHO ITepexXBaTUTh C IIOMOIIbIO y3/1a OTN0B OWMBOK.

2.1.8 Ysen CBs3b (BbixOA)

CBA3b (BbIXo[)

Puc. 2.15 V3en CBsa3b (Bbixon) B [Taautpe

l

Puc. 2.16 Y3en CBsA3b (BbIXOA) Ha XO0JICTE

Co3maeT BUPTYaIbHbI TPOBOJ, MEKAY TTOTOKAMM.

V3en MoOKeT ObITh MTOAKIIOUEH K ro6omy CBSisb (BX04) Y37y Ha 0607 BKIaake. [Tocme mof-
KJIIOUEeHMSI OHM BeIyT Ce0sl TakK, Kak ecjy Obl OHYM OBV COeIMHEHbI BMECTe OOBIYHBIM ITPOBOIOM.

Ces13u Mexxmy CBA3b-y371aMyM OTOOPaXKAarOTCsI, TOJbKO KOIJa BbIOpPAaH OOMH U3 COeIMHEHHbIX
CBsA3b-y3/10B. Ecim ecTh Kakme-nmbO IpPOBOJA, Bemyllye Ha ApyrMe BKIAIKM, OHU OTOO-
pakaloTCs B BUE BUPTYAJbHOTO y3JIa, MO KOTOPOMY MOXXHO KJIMKHYTb, UTOOBI MepeiTu Ha
COOTBETCTBYIOIIYIO BKJIAJIKY.

[TpoBoA, HE MOKET BECTY BHYTPb IMOAIIOTOKA MJIM U3HYTPYU MTOATIOTOKA HAPYXKY.

2.1.9 Ysen KomMeHTapmii

KommeHTapum

Puc. 2.17 V3en KommeHTapuii B [laautpe

KOMMEHTapum

Puc. 2.18 Vzen KommenTapuii Ha XoJcre

Vsen, KOTOprVI MO>XHO MCIIO/Ib30BaThb OJIA ,ILO6aBJ'IeHI/I${ KOMMEHTapMeB K BalllMM ITIOTOKaM.

OKHO pelakKTUpOBaHMUS oaaepkuBaet cuHTakcuc Markdown. Teker 6ymet oTo6paskeH Ha MHGOP-
MAallMOHHO BK/IaJgKe 60KOBOII [TaHeny B cekunuy OnmcaHue.
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2.2 T'pynna y3108B “PpyHRuma” L LuxmsBI

2.2 Tpynna y3noB “pyHKuma”

2.2.1 Yzen ®OyHKuma

PyHKUMA

Puc. 2.19 V3en ®yukuusa B [laautpe

function

Puc. 2.20 Vzen ®ynkuua Ha XojcrTe

Wcnonusiet JavaScript dyHKIMIO (BBeIeHHYIO B HACTPOJiKaxX, BO BKIaaKe OYHKLUMS) IJIsI BCeX T10-
Jy4aeMbIX y37I0M COOOIIeHMIA.

Coob1eHus mepegarTcs B Buae oobekTa JavaScript ¢ mMmeHeM msg.
O6BIYHO Y 00bEKTa eCTh CBOICTBO Msg . payload, comepskaiiee Telxo COOOIIeHMSI.

OskupaeTcst, uTo QYHKIMSI BEpHET 00BbEKT COOOIIeHMS (MJIY HECKOTbKO 00BEKTOB COOOIEHMST), KO-
TOpPbIe OYAYT OTIIPaBJI€HbI CJIEAYIOIIMM y3/1aM B ITOTOKE, HO MOKET TaKyKe HMYEero He BO3BPaIIaTh,
YTOOBI OCTAHOBUTH MTOTOK.

Kop, HacTpoiiky, BBIMIOHSIEMBIN OMH pa3 Py 3allycke cepBepa Win Py pa3BepThIBAHUM HOBO
KOHUrypaimm noToka, MOKHO BBeCTM BO BKIanKe HacTporika. Takke BO BKIaaKe 3aKpbiTue
MO>KHO BBECTM KOJ, OUMCTKM, BBITTOJIHSIEMBII [TPY OCTAHOBKE MY IOBTOPHOM Pa3BepThIBAHUM Y3-
na.

Eciu Koz HacTpoiiky Bo3BpainaetT Promise 06bekT, Torma 06paboTka BXOASIIMX COOOIIEeHMI Y3-
JIOM HaYHeTCsI ITOC/Ie ero 3aBepIIeHMs.

2.2.1.1 OTtnpaBKa coobuieHui

DYHKIMS MOXeT JIM60 BEPHYTh COOOIIEeHNS, KOTOPbIe OHA XOUeT MepeiaTh CIeIYIONM y3/IaM B
IIOTOKe, 1160 BbI3BaTh Node . send (coob1eHus).

OHa MOXeT BepHYTb/OTIIPaBUTh:

» OpuH 00BEKT COOOIIeHMS - TIepefaeTCs y3aaM, MOAK/IIOUeHHbIM K TTepBOMY TMOPTY BbIXO/A.
» MaccuB 06BEKTOB COOOIIEHNIT - TTepeaeTcs Ha Y3JIbl, TOAKIIOYeHHbIE K COOTBETCTBYIOUINM
1opTaM BbIXOJa

Kon HacTpoiiKy BBITIOHSIETCS BO BpeMST MHUIIMAAMU3auuy y3a0B. Takum o6pasom,
€C/I Ha BKJIa[IKe HaCTPOIKY KoJia BbI3bIBaeTCs node . send, rociaenyomue y3ibl
MOTYT He TOJTYYUTDb 3TO COOOIIEeHMe.

Ecu Kakoii-1160 71eMeHT MacCHBa CaM SIBJISIETCSI MACCMBOM COOOIIEeHMIA, TOTIa Ha COOTBETCTBY-
IOIIMIA BBIXO/, OTIIPAB/ISIETCS HECKOJIBKO COOOILEHMIA.

Ecin Bo3BpamieH nul 1, 1160 cam 110 cede, MO0 Kak 3JIeMEeHT MacCiBa, TOrIa COOOLIeHNe He Te-
pemaercs.

PyKOBOJCTBO No/Ib30BaTens Luxms Data Boring 31



L Lu=xmsBI 2 Onucanue ysinos Data Boring

2.2.1.2 BepeHue XypHana n o6paboTka olumM60ok

Insa mo6aBineHust MHGOPMAIMK B SKYPHAI MM COOOIIEHMsS] 06 OMIMOKEe MOCTYITHBI CJIeTYIOII/e
dbyHKIMN:

» node. log (“Coobuienne ais sxypHasa”)
» node .warn (“IlpemynpexneHne”)
» node.error (“Ommn6Ka”)

Taxske y3en 0TNOB OWMOOK MOKET UCITOMb30BaThCS 1151 06pab0oTKM OUIMO0K. YTOOBI MOSKHO ObI-
JI0 IOBUTH OTIOBellleHMsI 00 OlIMbKe, IPK BbI30Be Node . error nepepaiTe msg B KauecTBe BTO-
pOro aprymeHra:

* node.error (“OmmnbKa”, msqg);

2.2.1.3 doctyn K uHdopmaumm 06 ysne

B CI)YHKLU/II/I MOXHO O6pa]lLaTbC${ K I/I,ILEHTI/I(bI/IKaTOpy U MME€HM Yy3Jid, UCIT0J/Ib3Y4 dieayrmyue CBOI-
CTBa.

* node. id - ugenTudukaTop ysaa
¢ node.name - UM y3ja

2.2.1.4 Wcnonb3oBaHMe NepeMeHHbIX Cpeabl

,H,OCTYI'I K IIepeMeHHbIM Cpeabl MOXHO ITOJIYUYUTDH C IIOMOIIBIO:

« env.get("MY_ENV_VAR").

2.2.2 VYsen Nepekntovatenn

[Nepekntoyartenb

Puc. 2.21 V3zen IlepekatouaTens B Ilaaurpe

HanpaBUTb

Puc. 2.22 V3en Ilepekaouarenb Ha Xo0JCTe
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HanpaBnﬂeT COO6IJ.[€HI/IH I10 pa3HbIM BE€TBSM II0TOKd, B 3aBCMMOCTU OT 3HAUeHMUi1 CBOJCTB CO00-
IIeHVsd UJIN ero rnmo3muymn B 11ocjiegoBaTe/JIbHOCTH.

Korga nmpuxoauT coobIieHme, y3es1 BHITOTHSIET MPOBEPKY COOTBETCTBMS COOOIEHNMS KaXKIOMY 13
YCTaHOBJIEHHBIX ITPaBWJI ¥ IIepeHaIpasIsieT COO0IeHNe Ha COOTBETCTBYIOII/E BhIXO/bI.

I[Tpu kelaHMM y3€1 MOXKET ObITh HACTPOEH Ha IpeKpalleHye IIPOBEepKM IIPaBUI IIOC/Ie TOro Kak
HaliieHo MepBoe Mmoagxoasiiee.

[IpaBuia MOTYT IPUMEHSITHCSI K CBOIMCTBY COOOIIeHMs, CBOIICTBY IIOTOKOBOTO MJIU I7I06aIbHOTO
KOHTEKCTa, IIepeMeHHOI cpelibl UM pe3yabTaTy BeipaskeHus JSONata.

2.2.2.1 Mpaeuna

1. IlpaBuia kateropuu value rules cpaBHMBAIOT 3HAUYEHME YKAa3aHHOTO CBOJCTBA COOOIIIe-
HUS

2. IlpaBuia kateropum sequence rules MOI'yT IPUMEeHSIThCS IJ151 [10C/Ief0BaTeIbHOCTEN CO-
00ILIeHMI, TAKMX KaK CreHepupoBaHHbIe y3710M Pasaenntb

3. Boipakenme JSONata MCITOMHSIETCS /1T COOOIEHNST M CUMTAETCS TTOAXOISIINM, €C/TM OHO
BO3BpalllaeT UCTUHHOE 3HAUEeHMe

4. TIpaBWIO MHAUe UCIIOAb3yeTCs AJIs1 COOOIIe M, He TIOAXOASIINX H TIO OTHO U3 TIPEeIbITY-
X [TPaBUIIL.

ITpaBuia paBHO true/false v paBHO null TPOBOASIT CTPOTOE CPaBHEHME C ISTUMM TU -
namMy. OHM He KOHBEPTUPYIOTCS MEXIY TUTIaMM.

[TpaBua MyCTOE 1 He ITYCTOe MOTYT ObITh MCITOTb30BaHBbI /ISl TPOBEPKM IJIMHBI CTPOK, MACCUBOB U
6ydepoB, WM KOTMUECTBA CBOVICTB, KOTOPbIE COMEPKUT OOBEKT. DT ITpaBuiIa He MTOIXOIST, eC/IN
TeCTUpyeMoe CBOMCTBO COLEPXKUT 3HaUeHMe Joruueckoro tumna, nul L win undefined.

2.2.2.2 O6paboTKa nocaenoBaTe/lbHOCTEN CO06LLEHN

[To ymom4aHMIO y3€eJl He M3MeHsIeT CBOMICTBO MSg . parts y COOOIeHN A, SIBISIOUIMXCS YaCThIO MO~
C/1e0BaTebHOCTH.

MO3KHO BKJIIOUMTbH ITapaMeTp Mmepeco3aaBaTh IOC/Ie0BaTeTbHOCT COOOIEeHMIt [IJI CO30aHMs
HOBBIX ITOC/IEA0BATEIbHOCTEN COOOIIEHMI [IJIST KaKIOT0 COOTBETCTBYIOIIETO ITpaBuia. B aTom pe-
SKMMe y3es1 6yaeT momMenath B 6ydep BCIO BXOISIIYIO IIOCIeI0BaTEIbHOCTD ITepe] OTIIPaBKO HO-
BBIX ITOCJIeoBaTenbHOCTel. Hactpoiika nodeMessageBuf ferMaxLength moxkeT ObITh MCITONb-
30BaHa 151 OrpaHMUYeHMsT KOJIMYecTBa coobIIeHnii B 6ydepe.
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2.2.3 Y3zen 3aMeHa

3amMmeHa

Puc. 2.23 V3en 3amena B I[lanautpe

yCTaHOBUTb msg.payload

Puc. 2.24 Y3en 3ameHa Ha XoJicTe

YcTaHaBIMBaET, USMEHSIET, yoajidgeT Win rnepeMeniaeT CBOJICTBA COOﬁH.[EHI/IH, KOHTEKCTa ITI0OTOKa
WJIN TJI00JIbHOTO KOHTEKCTA.

B y37e MOXXHO yKa3aTb HEeCKOJIbKO OIepaluii, KOTopble OYAyT MPUMEHSTHCS B TOM IOPSIAKe, B
KOTOPOM OHM 3aJaHBbl.

JlocTymHble onepanun:

e YCTaHOBUTb — YCTaHaBIMBaeT CBOVCTBO. 3HaUeHMe MOXKET ObITb Pa3/JIMYHbIX TUIIOB MU
MOXeT OBbITh B3SITO U3 CYIIECTBYIOIEr0 CBOMCTBA COOOIIEHNS I KOHTEKCTa.

e /I3MEHUTb — MIIEeT U 3aMeHsIeT YacTu TeKCTa B CBOJCTBe coob1eHmsi. Eciau mucnonb3yeTcst
peryJisipHOe BbIpaxkeHye, HaCTpOoMKa "3aMeHUTb Ha' MOsKeT BKJIIOYATh IPYIIIbI 3aXBaTa,
Harpumep $1. ITpu IMOTHOM COBIaI€HMM 3aMeHSIET TOJBKO THII.

e Ypanntb — yaanseT CBOWCTBO.

» [lepeMecTUTb — nepemMelllaeT Wiy epeMeHOBbIBAET CBOVICTBO.

Tum cBoiicTBa " BbipaxeHme" UCIoMb3yeT S3bIK 3aIPOCOB U BbipaskeHMi JSONata.

2.2.4 Y3zen Ouana3soH

[lnana3oH

Puc. 2.25 V3en InanasoH B [lasmTpe

A
[lnanasoH

Puc. 2.26 V3en Iuana3oH Ha X0JICTe

COOTHOCUT 3HaUeHMe OOHOTO YMC/I0BOro AMuarna3oHa C OPYIr'MM 4MCJIOBbIM OMaIlla30HOM.

IIpunumaer:
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» payload uKcio — gaHHbIe AOKHBI ObITh UMCIOM. JJaHHbBIE APYToro Turma 6yayT mpeobpa-
30BaHbI B UACJIO ¥ OTKJIIOHEHBI, /I 3TO He yAaCTCsl.

BoeiBoaur:
e payload ynwio — 3HaueHue, COOTHECEHHOEe C HOBbIM IMara30HOM.

OTOT y3en 6yneT IMHeHO MaclITabMpoBaTh MolyueHHOe 3HaueHue. [1o yMonmuaHuio pe3yabTaT
He OTpaHMYeH IMara3oHoOM, OTIpe/ieJIeHHbIM B y3JI€.

MaciTabupoBaTh 1 OTPAaHUYUTD I1€JIEBBIM IMAlla30HOM O3HAYAEeT, UTO Pe3y/IbTaT HUKOTA He Oy-
IleT BBIXOIUTD 3a IpeJiesibl I1ara3oHa, yKa3aHHOro B 1IeJIeBOM JMalia3oHe.

MacmrrabupoBaTh M 06€pHYTH B II€JIEBO¥ IMara3oH 03HAYAeT, YTO pe3yinbTaT OyaeT 06epHyT BO-
KPYT 1[eIeBOTO AMarna3oHa:

Hanpumep, ecnu Bxopublie 0 - 10 conmocTtasisitores ¢ 0 - 100:

pexum BXOA BbIXOA
macwrabuposartb 2 20
OrpaHn4mMTh 2 20

00epHyTL 2 20
mMacwraouposarb 12 120
OrpaHn4YmMTh 12 100
00epHyTh 12 20
macwradbuposartn 18 180
OrpaHuy4YMTb 18 100

00epHyTL 18 80

Puc. 2.27 IleneBo¥t AuamnasoH
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2.2.5 Yzen lWa6noH

LLlabnoH

Puc. 2.28 V3en llla6inoH B [TanuTpe

lwabnoH

Puc. 2.29 V3en Illa610H Ha Xoicte
TeHepupyeT TEKCT 110 YCTaHOBJIEHHOMY LIA0/IOHY U MPUCBAMBAEeT €ro BhIOPaHHOMY CBOVICTBY CO-
o061IeHMS.

IIpunumaer:

¢ mSg, 06beKT — 00BEKT COOOIIeHMS MSQ, CoflepKaIluii MHGOPMALIMIO IJIs 3aI10/THeHMs 111a6-
JIOHA.

e WabNoH, CTpOKa — MIAGIOH TeKCTa IJisS 3aloJHeHNs] JaHHbBIMU U3 coobineHus msg. Eciau
111a6/I0H He BBeJleH Ha MaHeny peJaKTUPOBaHMsI, TOTJa OH MOXET ObITb YCTaHOBJIEH yepe3
CBOJCTBO msg.template.

BeiBoguT:

* MSg, 00BEKT — COODIIeHMe MSE, Y KOTOPOT'O BHIOPAHHOMY CBOVICTBY ITPUCBOEHO TEKCKTOBOE
3HaUeHMe, MOTyYeHHOe TI0C/Ie 3aT0THeHMSI TabI0Ha JaHHBIMU BXOJISIIEro COOOIIeHMSI.

I[To ymonmuaHuio ucmosnb3yercs popmat mustache. [Ipy HEOGXOAMMOCTY 3TO MOKHO OTK/TIOUUTb.

Hamnpumep, Koraa 1ma6ioH:

1 | NMpueet, {{ payload .name}}. CerogHsa {{date}}.

ImojydaeT COO6H.I€HI/I€ msg, comepiKaliee:

1 {

2 | date: "nmoHepenbHUK'",
3 | “payload™: {

4 | name: "VBaH"

513

6|2

Bbi6paHHOMY CBOMCTBY Oy/IeT ITPUCBOEH TEKCT:

1 | MpueeT, WBaH. CerogHs noHepenbHUK.
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MOo>XHO MCITOB30BAaTh CBOVCTBO M3 KOHTEKCTA MOTOKA MU I106aabHOro KoHTeKcTa. [Ipocto uc-
nonb3ynite {{flow.name}} uau {{global .name} }, wiu s IOCTOSIHHOIO XpaHW/INIia store

ucnonb3yiite {{flow[ store].name}} miu {{global [store].name}}.

I[To ymonuanuio mustache 3aMeHseT OIpeie/leHHbIe CMMBOJIbI MX €scape-KofgamMu
I71s1 6e3ormacHoro ucmonb3oBanus B HTML. UTo6bI 9TO He MPOUCXOINIIO, BbI MO-
sKeTe UCIIONIb30BaTh TPOitHbIe purypHbie ckooku {{{triple}}}.

2.2.6 Y3en 3apepxKka

3aZepxka

Puc. 2.30 V3en 3agep:kka B I[laautpe

3agep>xKa 5s

Puc. 2.31 V3en 3agep>kka Ha XoJICcTe

3azepskuBaeT Kaxkaoe coobIeHe, TIPOXOAIINee yepes y3el, Uiy OrpaHNYMBAET CKOPOCTh, C KO-
TOPOJ OHM MOTYT ITPOXOAUTb.

IIpynumaer:

» delay, unciI0 — yCTaHABIMBAET 3aJIePKKY B MIWIIMCEKYHIAX, KOTOpas 6ymeT mpMMeHeHa K
COOOILIEeHNI0. DTOT IMapaMeTp MPUMEHSeTCs TOJBKO B TOM CJIyuae, eC/Ii y3e1 HaCTPOeH Tak,
yTOOBI paspeniaTb COOOIIEHNIO TTePEOTIPENesTh YCTaHOBAEHHbBI MHTEPBAJ 3aePKKU 110
YMOJTYaHMIO.

e reset — ecy B MOJTYYEHHOM COOOIIEHNY 3TOMY CBOJCTBY IIPMCBOEHO KaKoe-I1Mb0 3Have-
HIe, BCe OKUIAIONINE COOOIIeHNS, yaepK1BaeMbIe y3JI0M, COpachIBalOTCs 6e3 mabHenIei
OTIIPaBKM.

o flush - eciu B MOTy4eHHOM COOGIIEHNUM STOMY CBOJCTBY IIPMCBOEHO KaKoe-I1Mb0 3Have-
HIMe, BCe OXKUAAIOIIVEe COOOIIeHMS, yaep)KBaeMble y3/I0M, HEMeIJIEHHO OTITPABJISIIOTCS Ia-
nee.

Korza y3es1 HacTpoeH Ha 3aJepsKKy COOOIIeHMIi, MHTePBaJ 3aIePsKKI MOKET ObITh (PUMKCHUpPOBaH-
HbIM 3HaueHMEeM, CJIyYaifHbIM 3HAaUeHMeM B Ipefesax OyuarasoHa MM OMHAMUUYeCKY YCTaHOB-
JIEHHBIM JIJISI KaXXIoro coobinennst. Kaskmoe coobiieHne 3agepskMBaeTcsl He3aBUCUMO OT JTFOOBIX
IPYTUX COOOIIEHMIT, OCHOBBIBAsICh HA BPEMEHM €ro MPUOBITHS B y3€Jl.

Korga y3en HacTpoeH Ha orpaHMuYeHyue CKOPOCTU COODOILeHMIA, MX NOCTaBKa paclpenesseTcs 1o
yCTaHOBJIEHHOMY Tieproay BpeMmeHu. CTaTyc MTOKa3bIBaeT KOJIMYECTBO COOOIIEHMI, HAXOASIIMNXCSI
B JJAaHHBIIt MOMEHT B ouepeau. [Ipy Heo6X0aMMOCTH y3€JI MOKET ObITh HACTPOEH Ha OTOpachIBaHMe
MIPOMESKYTOUHBIX COOOIIEHNII TT0 Mepe UX MOCTYIIeHNS.

PyKOBOJCTBO No/Ib30BaTens Luxms Data Boring 37



L Lu=xmsBI 2 Onmcanmue y3nos Data Boring

OrpaHuyeHyre CKOPOCTY MOXKET ITPUMEHSITbCSI KO BCEM COOOIEHMSIM WJIM TPYIIIIaM COOOIIeHNI B
COOTBETCTBUM C X 3HAUEHMEM TeMbl msg. topic. [Ipy rpynnmMpoBaHu IPOMEKYTOUHbIE CO00-
IIeHMsI aBBTOMATUUECKY OTOPAChIBAIOTCS. B KaXKIOM MHTepBasie BpeMeHM Y3eJl MOKET JIMO0 BbIMY-
CTUTb CaMOe ToC/IeIHee COOOIeHMe IJIsT BCEX TEM, JIMO0 BBIITYCTUTD CAMOe TToC/IeTHee COO0IIeHe
IJISL CJIeAVIONeil TeMBbI.

2.2.7 Y3en Tpurrep

Tpurrep

Puc. 2.32 Vzen Tpurrep B Ilaautpe

Tpurrep 250ms

Puc. 2.33 V3en Tpurrep Ha Xojcre

[Tpu cpabaTbeIBaHMM MOKET OTIIPABUTH COODIIIEHNE, a 3aTEM AOITOJIHUTEIBHO BTOPOE COOOIIEeHNeE,
ecu He OBLIO CenaHo MpofJieHre uim copoc.

IIpuaumaer:

e delay, unciao — ycTaHABIMBAET 3aI€PSKKY B MIIIMCEKYHIAX, KOTOPAst OyIeT MPUMEHSIThCS
K COOOIIeHNI0. DTOT apaMeTp IPUMEHSIETCS TOJIbKO B TOM C/Ty4ae, eC/I y3eJl HaCTPOEeH Tak,
YTOOBI COOOIEHE MOTJIO OTMEHSITh HACTPOEHHBIV MHTEPBAJ 3aIeP5KKM 110 YMOITYAHUIO.

» reset — npu MoJIyYeHUM COOOIIEHNS C STUM CBOICTBOM, JI000J TaiiM-ayT WM TOBTOP, Ha-
Xofsiyecs B 06paboTKe B TEKYIIMIT MOMEHT, OyIyT COPOIIEHbI, a COOOIIeHe He CpaboTaer.

OTOT y3eJ1 MOXKHO UCIIOIb30BaTh JJ15 CO3aHMs TaliM-ayTa BHYTpU ITOTOKa. [To ymonuanuio, Korga
y3eJ1 [osiyyaeT coobleHne, OH OTIIpaBiisieT coobieHne ¢ payload, paBHbim 1. 3aTeM oH ket 250
MC, IIPEXK/Iie YeM OTIIPAaBUTh BTOpOe coobieHne ¢ payload paBHbIM @. ITO MOXKHO MCIIOTb30BaTh,
Harpumep, IJjisi MUTaHUSI CBETOOMOIOM, ITOAK/IIOUeHbIM K Bbixomy GPIO y Raspberry Pi.

IaHHbIe KaKI0r0 OTIIPABJIEHHOIO COOOIIEHNSI MOTYT ObITh HACTPOEHBI Ha pas3jIMyHble 3HaUeH NS,
BKJTIOUAsi BO3MOKHOCTh HMYETO He OTIPaB/sATh. Hampumep, ey yCTaHOBUTH MEPBOHAYAIbHOE
COOOIIeHe Ha HUYEro M BhIOPATh OMIINIO ITPOAJIEHMS] TaiiMepa ¢ KaskIbIM HOBBIM COOOIIEHMEM,
y3es1 6yIeT JeiicTBOBaTh KaK CTOPOXKEBOII TaliMep, OTIIPAaBJISISl COOOIIeHNEe TOJTLKO B TOM CJTyuae,
eCJIM HUYEro He IMOJIyYeHO B TeUeH)e YCTAHOBJIEHHOTO MHTepBaia.

Eciu ycTaHOBIIEH TUIT CTPOKA, Y3eJ1 IO IepskMBaeT CMHTAKCHC 1abioHa mustache.

3amepskKa MEXIY OTIIPABKOIi COOBIEHNIT MOKET GbITh M3MeHeHa C ITOMOIIbio msg. delay, ecin
9Ta OILMS BK/IIOUEHa B y3j1e. 3HaueHMe JO/DKHO ObITh YKa3aHO B MUJUIMCEKYHIaX.

Eciu y3en momyvaeTt coobiieHme co cBOicTBOM reset mau payload, KOTOpbIi COBIAaeT ¢ Ha-
CTPOEHHBIM B y3JI€, JII000i1 TaliM-ayT U/ TIOBTOP, HAXOASIINICSI B 06paboTKe B TEKYIIMII MOMEHT,
oymeT cOpoIlieH, 1 coo0IIeHNe He cpaboTaer.
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V3en MOKeT GbITh HACTPOEH Ha MOBTOPHYIO OTIIPABKY COOOIIEHMS C PeryyisipHbIM MHTEPBAIOM,
TOoKa He OyzeT Mpou3BeIeH COpPOC OTIIPAaBKOI Ha HETO COOOIEHMSI.

[Ipu >kenmaHUM y3e MOKeT ObITh HACTPOeH Ha 06paboTKy COOOIeHMI, KaK ec/u Obl OHM OB OT-
IeJbHBIMY TIOTOKaMU, VICIIONIb3YSI CBOMCTBO MS g ISt MAEHTU(DUKAIMM KaKIOTO MTOTOKA. ITo ymort-

YaHMIo msg.topic.

CTaTYC ITOKAa3bIBA€T - dKTUBEH JIN Y3€JI B JAHHBII MOMeHT. Eciin pa60TaeT B MHOTOITIOTOYHOM pe-
JKMe, CTaTyC IOKa3bIBaA€T KOJIMYECTBO YAEPKMBaeMbIX ITIOTOKOB.

2.2.8 Y3en BbinonHutb

BbINONMHUTBL

Puc. 2.34 V3en Boinmoauuts B Ilanutpe

BbIMOJTHATb

Puc. 2.35 V3en BoinmossHuTh Ha X0JICTe

BHHYCKHET CUCTEMHYIO KOMaHOYy M BO3Bpallld€T €€ BbIBO.

V3esn MoKeT ObITh HaCTpOeH 6o Ha OXXmnagaHue 3aBeplIeHNMs BbIIIOJIHEHMS KOMaH/bI, aubo Ha
OTIIPaBKYy BbIXOOHbIX JaHHbBIX IT0 Mepe X reHepaluyui B XO04€ BbIIIOJTHEHN .

BoimoniHsieMasi KOMaHAAa MOKeT ObITh YCTAHOBJI€HA B HACTPOIKAX y3/a WM MOTyYeHHBIM C000-
[eHMEM.

IIpynumaer:

» payload cTpoka — 6yzmeT n06aBIeHO K BBIMOTHSIEMOI KOMaH/ie, eCiv y3el HaCTPOeH Tak
JlenaTh.

e kill cTpoKa — TMI CUTHAJIA YHUUTOXEHUS IJIS1 OTIIPABKM CYIIECTBYIOIIEMY ITPOLECCY y3/a
BbInONHUTb.

» pid umoio, cTpoka — UAEHTUOUKATOP CYLIECTBYIOIIETO IMpoliecca ysia BbiMOAHUTL aJis
YHUUTOKEHUS.

BeiBoguT:
1. CraHmapTHBIN BbIBOL,:

* payload cTpoka — CTaHIApTHBIV BHIBOA, KOMAaH/bI.
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e I'C 00BEKT — TOJMbKO B €XEC peskuMe, KoMKl 06beKTa Koa Bo3BpaTa (Takke IOCTYITHA I10
3-My [OPTY).

2. CraHgapTHBIN BbIBOJ, OIMOOK:

» payload cTpoka — cTaHZapTHas OMIMOKA KOMAaH/IbI.
e I'C 00BEKT — TOJIBKO B EXEC pekuMe, KoMl 00beKkTa KoJa Bo3BpaTa (Takke JOCTYITHA T10
3-My IIOPTY).

3. Kogm Bo3Bpara

» payload 06bekT — 00beKT, cofepKalluii KOs Bo3BpaTa 1, BO3MOXHO, CBOIICTBA message,
signal.

[To yMO/MIYaHMIO MICIIONb3YeTCsl CUCTeMHBIV BbI30OB €X€eC, KOTOPBIV BbI3bIBaeT KOMaHYy, OXKNUAA-
eT ee 3aBeplIeHNMs ¥ BO3BpalllaeT pesysbTaT. Hanmpumep, ycreniHass KOMaH1a gO/DKHA MMeTb KOJ,
Bo3Bpara {code: @}.

[Tpu >keaHMUM BMECTO 3TOTO MOXKHO UCII0/Ib30BaTh SPawn, KOTOPbI BO3BpallaeT BbIXOAHbBIE NaH-
Hble 13 stdout u stderr mo xomy BbITIOIHEHNSI KOMaH/Ibl, 0OBIYHO I10 OJHO¥ CTPOKe 3a pas. ITo-
CJie 3aBepIIeHNsI OH BO3BpallaeT o0beKT Ha 3-i mopt. Hampumep, ycrnenrHasi KOMaHa J0JKHA
BepHYTb {code: 0}.

OmmM6KM MOTYT BO3BpaIllaTh Ha 3-ii IMMOPT AOMOIHUTENbHYIO MHDOpMaIuoo B msg.payload, Ta-
KYI0 KaK CTpOKa message, cTpoka signal.

BoimonHsieMasi KOMaHZa HacTpamMBaeTCsl B y3J/ie, C BO3MOKHOCTbIO 0OAaBIeHMSI K Heit msg. «
payload 1 1omoMHUTETbHOTO Habopa mapamMeTpoB.

KoMaHb! mii mapaMeTpsbl ¢ IPoOeaMi JOJIKHBI ObITh 3aK/TI0UEHbI B KABBIUKY - "9TO OAMH na-
pameTp".

BosBpartaembiit payload 06bIYHO TIpeacTaBiIsieT co60it CTPOKY, ITOKa He 0OHAPY>KeHbI CMMBOJIbI,
otnnuHbie oT UTF8, B 3TOM c/Tydae Bo3BpalllaeMoe 3HaueHue 0ymeT MMeThb Tl 6ydep.

3Havok cratyca y3ia u PID 6yayT BUAHBI, KOTa y3e/l aKTUBeH. VI3MeHeHMsI B CTAaTyce MOXKHO
OTC/IeXXUBATh y3710M CTaTyC.

2.2.8.1 YHMUTOXXEHMS NpoL,eccoB

OtnpaBka msg.kill YHMYTOXNUT OOMH aKTUBHBIN Iporiecc. msg.kill moyskeH ObITh CTPOKOIA,
coaepskalei TuIl mepegaBaeMoro curiana, HanpumMep, SIGINT, STGQUIT manm SIGHUP. ITo ymon-
yaHuio oymet nepemad SIGTERM, eciu 3agaHa mycrasi CTpOKa.

Ecin y3yi0Mm 3amyiieHo 60Jiee OHOTO Tpoliecca, Toraa B msg. pid Takske JOMKHO ObITh YCTAaHOB-
JieHO 3HaueHue PID mipoiecca o1t YHUUTOXKEHUS.

Ecnu B mone Ta17|M—ayT BBeJ€HO 3HaUeHue, Torga, eCyiy 1rpounecc He 3aBepiinTCd 1o MCTeUeHUNn
YKa3aHHOI'O KO/JIM4YeCTBa CEKyHO, OH 6y):[eT dBTOMATUYECKN YHUUTOXEH.

Ecin Bl 3amyckaeTte Python mpuioxkeHue, BAM MOXET ITOTPEO0BATHCS MCITOIb30-
BaHMe MapaMeTpa -U, YTOObI OCTAaHOBUTH Oydepu3alnio BbIBOAA.
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2.2.9 Yszen Ounbtp

dunetp

Puc. 2.36 Y3en ®unntp B Ilanutpe

filter

Puc. 2.37 Y3en ®uabTp Ha X0JICTE

Report by Exception (RBE) y3esn - mepemaeT gaHHbIe TOJIBKO B TOM CJTydae, eciv payload mnsme-
Hwics. OH Takke MOXKeT 6JIOKMPOBATh MM UTHOPUPOBATH IIpU M3MeHeHUsIX payload Ha ompe-
nenénHywo pennunHy (Dead- n Narrowband pexxumbi).

IIpuaumaer:

» payload - uncnia, CTPOKM U MPOCTbIe 0ObEKTHI. [[pyTie peXXnMbl JOIKHBI TPEIOCTABISITh
JIaHHbIe, IPUBOIVIMBIE K YNCITY.

* topic - ecnm ykasaHo, GyHKUIMS 6yaeT paboTaTh AJ1s1 KasKAoro topic. 9To CBOCTBO MOXKET
ObITb YCTAHOBJIEHO KOHDUTypaimeii.

* reset — ecM YCTaHOBJIEHO, OUMINAET COXPAaHEHHOEe 3HaUYeHMe )11 yKa3aHHOro msg. topic
WM Bcex topic, ecim msg. topic He ykasaH.

BeiBoguT:
» payload - nmpu cpabaTbIBaHMM BBIXOH OYAET TaKMUM Ke, KaK U BXO[I.

B peskume RBE 3TOT y3e 6ygeT 6/I0KMPOBAThLCS 10 TeX IMOp, IToKa 3HavueHue msg.payload (min
BbIOpaHHOEe CBOJCTBO) He OYHET OT/IMYAThCS OT MpeAbIayIero. IIpy Heo6X0AMMOCTY OH MOKET
MUTHOPUPOBATh HauaJbHOE 3HAaUeHMe, YTOObI HMUYEero He OTIIPABJISITh MIPY 3aITyCKe.

Pexxum Deadband 6ymeT 6;10KMpoBaTh BXoAsIee 3HaUeHMe, IT0Ka ero M3MeHeHue He OyeT 60/Tb-
111e Wiy 6oJbIlle-paBHO, YeM * MIMPUHA 3aMIPeIIeHHOM 30HbI OT IIPeIbIAYIero 3HaueHusI.

Narrowband peskum 6/I0KMpyeT BXosIee 3HAYeHNe, eC/I ero U3MeHeHMe 00JIblIe MM O0JIbIIe-
paBHO, YeM * IIMpPMHA 3aMpelleHHOl 30HbI OT MPeIbIAYIIEro 3HaueHusI. ITO MOJIe3HO JIJIT UTHO-
pPUPOBaHMST BLIGPOCOB, HAIPUMED.

06a pexkuma «Deadband» 1 «<Narrowband» Tpe6yroT, YTO6BI BXOIlee 3HAUEHME COePyKaJIo 3Ha-
yeHMe, IPUBOAMMOE K UMY, M 06a TaKKe MOAIePXKUBAIOT % - YCIIOBYME CpabaThIBAET TOIHKO B TOM
cryyae, KOrma BXOJ OT/IMYaeTcs 6ojiee ueM Ha X% OT MCXOIHOTO 3HAUEHMSI.

U1 Deadband, 1 Narrowband 1mo3BoJsiIoT CpaBHMBATD JIMOO IMPeabIaAyIiee MTOIMyCTMMOE BbIXOIHOE
3HavYeHue, TaKuM 00pa30oM UTHOPUPYS JI0Oble 3HAUEeHMsI, BBIXOASAIIME 3a Mpeesibl AMarna3oHa,
nnbo mpenbIAylee BXOAHOEe 3HAaUeHMe, KOTOpoe cOpachiBaeT 3alaHHOe 3HaueHMe, TeEM CaMbIM
TI03BOJISIS TTOCTereHHoe cMmelienne (deadband) mau rmosramHoe nsmeHenue (narrowband).

9To paboTaeT sl KAKOOTO CO0OIeHMSI mSg . topic, XOTs Py KelaHu ero MOX-
HO M3MeHUTb Ha Apyroe CBOMCTBO. DTO O3HAUAET, YTO OAVH rbe-y3eyl MOXKeT O -
HOBpEMEHHO 06pabaThIBaTh HECKOJIBKO Pa3HbIX topics.
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2.2.10 VYzen loop

loop

Puc. 2.38 V3en loop B I[Tanutpe

Fixed Count Loop

Puc. 2.39 V3en loop Ha Xoscre

Co3gaHye IMKIOB — PaclpoCTpaHeHHbI MeTOo I porpaMMupoBaHus. Y3en Loop obecrieunBaeT
ux roaaepskky B Databoring. MoskHO BbIOpaTh OAMH U3 TPeX BUIOB CO3aHMS IMKIIOB:

e IIuKka ¢ PUKCHUPOBAHHBIM KOJIMYECTBOM ITOBTOPEHMI;
e [IMKJI, OCHOBaHHbINM HA YCJIOBUM;
e [IMK/I, HOBTOPSIOMIUIICS HA UTEPUPYEMOM ITePEUNCTIEHUN.

2.2.10.1 O6wee onucaHue

MO>KHO yIIpaBJIsATh LIUKIOM, OTIIPaBUB Ha BxoA msg . command. Eciiu oH cogepskut cTpoky break,
LIMKJI OyZIeT 3aBepIlieH HeMeIJIeHHO. EC/T OH COepskUT CTPOKY Iepe3arrycka, IMK/I HAUHeTCSI CHO-
Ba C [1epBOr0 3HaUeHMs. Y y3j1a eCTb ABa BbIXO/a: KOHEI LIMKJIa U IIar ukKia. IlepBblit BbIXOM UC-
MOJIb3YETCS KOTAa LMK/ 3aKaHUMBAETCS, TO €CTh B KOHIIE. BTOpOIt BBIXO[, ClieiyeT MOAKIIUUTD K
BXO[Ty ITOTOKa, HEOOXOAMMOTO [IJIs [IOBTOPEHMS, /IS CO3IaHMs IIMKIIA.

V3711 B IIOBTOPSIEMOM ITOTOKE TIOY4YaloT 00beKT msg.loop co crenyoonmm mapaMeTpom:
 index - cueTyMK yBenuuuBaeMsblii Ha 1 c 0.

MoskeT comepyKaTbCsl U 6GOJblliee KOJIMYECTBO CBOVICTB, HO OHM 3aBUCST OT TUIIA I[MKJIA, OHU
OymyT omucaHbl HbKe. Takke MOXKHO BbIOpAaTb OZHO M3 CBOVCTB, KOTOpOe OyIeT MOMEIEHO B
msg.payload, 151 aTOro Mcnonb3yiiTe napamerp Loop Payload B dopme penmakropa.

B KoHIIe BbIBOMIA IIMKJIA BbI IIOTYUNTE 0OBEKT MSg. LOOp €O caeayomuMy CBOICTBAMM

e break - UcTMHA, eJIu LUKII ITOTYYMII KOMaHAY OCTAHOBKMU;

* timeout - true, ey BpeMsi OXKMIAHUS UCTEKIIO;

» pass.total — obiee KOMMIECTBO MTPOXOIOB IO IIMKITY, BKIIOYAs BCE TIepe3aITyCKiu;

e pass.last — KonuuecTBO MPOXOLOB 10 LIUKIIY C MOMEHTA ITOCIeJHEro pecrapra Uin cTap-
Ta,

e restarts - KoiMMueCcTBO IIepe3aIyCKoB IMKIIA.
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A TaxKe B KOHIIE BbIBOJA IIMKJIA 6ymeT BoiBemeH msg . payload. Cogepskaieecst 3HaUeHMe BHYTPU
COOOIIEHMST - OMIIMOHAIbHO. MOXKHO BhIOpPATh MEXIY BbIBOJIOM IOC/IeHero payload u3 nukia u
mcxomHoro payload, KOTopblii y3es ITOTydnsT Ha BXOZE B Havasle, IJIsI 3TOTO BbIOOpa MCITOIb3yiiTe
End Payload B popme pegakTopa.

MO’KHO OrpaHUUYUTh BpeMsl IUKJIOB ISl BCEX TPeX TUIIOB. [Ijis 3TOro UCIIO/Ib3Yii-
te Time Limit B ¢popme pemakTopa wiu msg.limit miag mepemaum “Ha nety”.
BpeMs yKa3bIBaeTCs B MU/UIMCEKYHAX.

2.2.10.2 Tun umukna «Fixed Count» (PuKkcMpoBaHHOE 3HAYEHUE)

JaHHHBIN TUI UMKIIA UCTIOAb3YI0eTCsl, KOrJia He0OX0aMMO MPOoM3BeCcT (PUKCUPOBAHHOE KOIMye-
CTBO IIOBTOPEHUA.

¢ [lone Count yka3bpIBaeT KOIMUECTBO MPOXOJI0B Uepe3 IUKI (IOBTOPEHMI), €r0 TaK Ke MOX-
HO OCTaBUTbD ITyCTBIM, IPU 3TOM UCHOJIb3YysI MSg . COunt Ha JeTy;

e [Tone Initial Value ompegensieT 3HaueHMe, OT KOTOPOTO CYETYMK JO/IKEH BeCTU OTCUET,
€ro TaK ke MOXXHO OCTaBUTb MYCTBIM, IIPU 3TOM UCIIONAb3YysI msg.initial Ha neTy;

* B none Step Value yka3bIBaeTCs IIar pupanieHus Uiy yMeHbIIeHUS OJI1 CUeTUMKa.

V371bl B IIOBTOPSIEMOM TIOTOKE, MOAYYaT 00beKT msg.loop co wiemyommMu JOMOTHUTETbHBIMU
CBOMCTBaMU:

¢ value - 3HaUeHMe CUYEeTUNKA;

e count - 3aIIpolIeHHOe KOJIMYECTBO ITPOXOI0B Uepes UK,

e initial - 3HaueHMe, C KOTOPOTO HAYAJICS CYETUUK;

e step - 3HaUeHMe I1ara, MCIIoab3yeMoe 1751 YBeJIMIeHMS] VI YMEHbIIeHNS CYeTUMKA.

2.2.10.3 Tun umkna «Condition» (YcnoBue)

Vcrmonb3yiiTe 3TOT TUI LIVK/IA, KOTAA BaM HYKEH IIMKJI, OCHOBAHHbBIII Ha KaKOM-JIMOO YCIOBUN,
IIJISI 5TOT0 HeOOXOAMMO OIpeeTnTh yeiaoBue B rosie Condition. MokHO BeIOpaTh OOMH U3 TPEX
SI3BIKOB:

e JavaScript — ycioBue, HallMCaHHOE B BuAe Kofa Ha s13bike JavaScript. OieHKa cocTo-
STHUS OyZleT MUCII0/Ib30BaTh pe3y/bTaT NnowiefHel yactu. Liukia GyaeT npomomKaThbes, ecin
9TO MpaBJa, MHaue UMK 3aBepnTcs. Hanmpumep:

1| msg.payload !== "done"
2 | roses = global.get("roses"); global.set("roses", ++roses); roses <= 100

Kopg JavaScript BbIMOTHSIETCS B [IECOYHUIIE C OTPaHUYEHHO Cpeioii, aHaIOTUUYHOM MYHKIIMO-
HaJIbHOMY Y3JTy.

* JSONata — ycioBue B Bue BoipaskeHuss JSONata. LMK npogo/mKUTCs, eCiu BbIpaskeHue
OLIEHMBAETCS KaK MCTUMHHOE, B IIPOTUMBHOM CTydae MK 3aBepmnTcs. Hampumep:
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msg.payload in [1,2,3,5,7,13,21]
$globalContext("status") or msg.size > 10

» Regex — perynsipHoe BbIpakeHMe, MCIIONb3yemoe ¢ GyHKIMel test(), mMpUMeHSIEMOI K
msg.payload. llukn 6ymeT MpomosKaThCs, eCM OH COObIeHNe TTOAXOOUT 10 YCIOBUIO, B
MPOTUBHOM CJTydae MK 3aBepmunTcs. Hanpumep:

file[0-9].txt
~[a-zA-Z0-9]+: . ¥

Crnenytomiye Tpy MpuMepa BBITIOMHSIOT ONHY M Ty JKe paboTy (ITPOBEPSIIOT, 3aKaHYMBAETCS U
CTPOKa CMMBOJIOM «N») Ha Pa3HbIX SI3bIKAX C PA3HOY CKOPOCTHIO:

msg.payload.substr(-1) != "n" $substring(msg.payload, -1) != "n" .*¥[A]

B manHoM cinyuae JavaScript siBisieTcsl caMbIM ObICTPBIM M3 BapMaHTOB, a Regex — cambIM
MeJIJIeHHBIM, HO C 60/iee CJIOKHBIMU YCTIOBUSIMM BCe MOXKET M3MeHUTbCs. [Ipu 3TOM, He Bce yClIo-
BMSI MOYKHO JIETKO MJIM BOOOIIle BO3MOSKHO OIMMCATh OJHUM OIlpeneieHHbIM sI3bIKoM. Hammpumep,
pery/isipHoe BbIpaKeHMe MPUMEHMMO He TOJbKO [/ CPaBHEHMSI CTPOK, HO TakKke 3TO JTYUILINIA
BBIOOD [IJISI TTOMCKA CJIOKHBIX ITA6IOHOB.

msg.loop He MMeeT AOIOJHUTENbHBIX CBOMCTB IJIS 3TOTO TUIIA IIMKIIA.

2.2.10.4 Tun umkna «Enumeration» (MepeuncneHue)

Vicrionb3yiiTe 3TOT TUII LKA, KOTIa Bbl XOTUTE BBITTOTHUTD UTEPAIIO ITI0 HEKOTOPOMY ITepeunc-
nenuto. Tum o6beKTa JOKEH ObITh UTEPUPYEMbBIM, HAIIPUMep: MacCUB, CIIMCOK, CJIOBapb, MHO-
>KeCTBO MJIU CTPOKa.

Bam Heo6xoaMMo yKa3aTh nepeuncierye B mojae Enumeration Kak cBOMCTBO COOOIEHMS, TIOTO-
Ka WU [06aIbHOTO KOHTeKcTa. Takske MOKHO yKa3aTh ero Hanpsimyio Kak JSON min 06bIYHYI0
CTPOKY. Y3JIbl B IIOBTOPSIEMOM IOTOKe, MOayJyaT 06beKT msg.loop co CIefyomyuMu JOTOTHN-
TeJIbHBIMY CBOMCTBAMMU:

¢ value - mOBTOpSIOLIEECs] 3HAUEHME JJIEMEHTa;
* key - UTepupyeMblii KJIIOYU 3JIeMeHTa JaHHBIX (Hamp. AJ1s CJI0Baps);
* enumeration - 06bEKT, 10 KOTOPOMY OH TTOBTOPSIETCSI.

2.3 lpynna y3noB “cetd’
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2.3.1 Ysen mqtt (xopn)

mqtt (BxoAa)

Puc. 2.40 Vzen mqtt (Bxoxn) B Ilaautpe

A
mqtt

Puc. 2.41 V3en mqtt (Bxox) Ha Xoscre

IMogkmouaercss K MQTT 6pokepy U MOAMMCHIBAETCS Ha COOOIIEHNMS YKa3aHHO TeMbI.

BeiBoguT:

» payload crpoka | 6ydep — cTpoka, ecyi He 0GHaApPY>KeHO KakK IBOMYHBIN Oydep.

e topic crpoka — Tema MQTT, ucnonb3yeT / B KaueCTBe pa3feInTess uepapxum.

* QOS UMCIO — @: MpUXoaAuUT He 6oyiee OMHOTO pasa, 1: MPUXOAUT He MeHee OJHOrO pasa, 2:
MIPUXOAUT TOTBKO OOMH pas.

e retainorMu.TuI — 3HaUYEHMe tTUE YKa3bIBAET, UYTO COOOIIEeHE ObIIO COXPAHEHO U MOXKET
OBITH YCTapPEBIIVM.

TeMa MOANMCKM MOXET BKIKOUATh MOACTAaHOBOUHBbIe 3HakyM MQTT, + Ay ogHOTO YpOBHS, # IJIsI
HeCKOJIbKUX YPOBHE.

Inist aTOTO Y3712 TpebyeTcs coenviHeHne ¢ 6pokepom MQTT. OTo HacTpauBaeTCst HaxkaTeM Ha 3Ha-
YOK KapaHpaiia.

Heckonbko MQTT y3710B (BXOA4 MM BbIXOA) MOTYT COBMECTHO MCITO/Ib30BaTh OIHO U TO K€ COeau-
HeHMe ¢ 6POKepOM, eciii 3TO HeOOX0AUMO.

2.3.2 Yzen mqtt (Bbixopn)

mqtt (BbIxopn)

Puc. 2.42 Yzen mqtt (Beixon) B Ilaaurtpe
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A

mqtt
Puc. 2.43 Vzen mqtt (Bbixon) Ha XoJicTe

IMogxmtouyaeTrcss K MQTT 6pokepy U mybaMKyeT COOOIIeHMSI.

IIpuaumaer:

» payload cTpoka | 6ydep — maHHbIe IJI9 MyOnMKaiuu. Eciy 3To CBOMCTBO HE YCTAHOBJIEHO,
coob1ieHne He OyeT OTIpaBieHo. YToObI OTIIPaBUTH ITYCTOE COOOIEHe, YCTAHOBUTE [IJIST
3TOTO CBOJCTBA ITyCTYIO CTPOKY.

» topic crpoka —Tema MQTT aJis my6aMKaImn.

* QOS UMUIO — @: MPUXOAUT He 6olee OGHOTO pasa, 1: MPUXOOUT He MeHee OJHOro pasa, 2:
MIPUXOIUT TOJIBbKO OAMH pas. [lo ymomuanuio 0.

e retainorMy.TUII — yCTAHOBUTE 3HAUEHMe true, YTOObI COXPaHUTD COOOIIeHNE B GpOKepe.
ITo ymonmuanuio false.

CBoiicTBO msg. payload ucIonb3yeTcs B KaUeCTBe TaHHbIX OITyOIMKOBAHHOTO Co00IeHMs. Ecin
OHO CONIEPKUT 0OBEKT, TO OH OymeT mpeobpa3oBaH B cTpoKy JSON mepen otmpaBkoit. Eciam oHO
COIEPKUT IBOUYHBIN Oydep, coobIIeHre OyeT OImyOIMKOBAHO KaK eCTh.

Vcnonp3yemast TeMa MOXeT ObITh HACTPOEHA B y3JIe WM, eCIV OCTABUTD ee ITyCTOM, MOKET ObIThb
yCTaHOBJIEHa C TOMOIIbI0 Msg. topic.

AnanornyHo, 3HaueHuss QOS M coxpaHeHMSI MOTYT ObITh CKOH(MUTYPUPOBAHBI B y3Jie WK, €CJIN
OHM OCTaBJIEHbI ITyCTHIMM, YCTAHOBJIEHBI C ITOMOIIbIO MSQg.qOS M MSg.retain COOTBETCTBEHHO.
YT00bI YIAIUTh paHee COXpaHEeHHYI0 TeEMY 13 OpOKepa, OTITPaBbTE ITYCTOE COOOIIeHME B 3TY TEMY
C YCTAHOBJIEHHBIM (hJIarOM COXpaHEHMSI.

Ilnist aTOTO Y3712 TpebyeTcs coenvineHne c 6pokepom MQTT. OTo HacTpauBaeTCst HaXkaTeM Ha 3Ha-
YOK KapaHjaria.

Heckonbko y3m08 MQTT (BXOA MM BbIXOA) MOTYT COBMECTHO MCITOIb30BATh OJTHO U TO K€ COey-
HeHle ¢ OpOKepoM, eC/Iv 3TO He0OXOIUMO.

2.3.3 Y3en http Bxop,

http Bxoa

Puc. 2.44 V3en http Bxoz B [Tanurpe
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A

http

Puc. 2.45 V3en http Bxox Ha XoicTe

Cospaet koHeuHyI0 Touky HTTP mj1s1 Be6-CITysKObI.

BeiBogurT:

» payload - gyst GET-3ampoca copepsKUT 06BEKT C JIIOOBIMYM TTapaMeTpaMy CTPOKM 3aIpoca.
B mpotuBHOM citydae comepxut Teao HTTP-3anpoca.

» req 06bekT — 06beKT HTTP-3ampoca. 9TOT 00bEKT COIEePsKUT HECKOJIBKO CBOJCTB, KOTOPbIE
MpefoCTaBIISIIOT MH(OpMaIMIO O 3arpoce:

body - Teno Bxopsiero 3anpoca. opmar 6ymeT 3aBUCeTh OT 3aIpoca.

headers - 06beKT, comepskamuit 3aronosku HTTP-3ampoca.

query - 06BEKT, comepsKaIuii to6ble MapaMeTpbl CTPOKM 3aI1poca.

params - 00beKT, ComepKalluii T00ble TapaMeTpbl MapIIpyTa.

cookies - 00beKT, comepsKalmii KyKu 3armpoca.

files - ewmu BKITIOUEHO B y3jie, 0ObEKT, COOmepKaluii J00ble (aiibl, 3arpykeHHbIe KaK
yactb POST-3anpoca.

A e e

* res 00beKT — 00bekT oTBeTa HTTP. 9TO CBOIICTBO He OIKHO UCIIONb30BaThCSI HATIPSIMYIO.
Ins orBera Ha Bxoggumii HTTP 3ampoc mcrnonb3yetcs y3ea orBeta HI'TP Response. 9To
CBOJICTBO JIOJIKHO OCTaBaThCs B COOOIIEHNN BIUIOTH 10 Tiepeaun y3/ay OTBeTa.

[To HacTpoeHHOMY MyTH y3es OyAeT IPMHMMATh 3aIIPOChI ONpeie/IeHHOTO TUIa. ITyTh MOKeT ObITh
yKa3aH KOHKPETHO, HallpuMep /USer, WiIN BKIIOYaTh MMEHOBaHHbIE TTApaMeTPbI, KOTOPbIE TTPU-
HMMAIOT JIloOoe 3HaueHue, HarpuMep /user/ :name. Korma ucmonb3yoTcss MMeHOBaHHbIe Tapa-
MeTphI, UX haKkTUUecKkoe 3HaUeHMe B 3arpoce OymeT JOCTYITHO B MSg . req.params.

151 3aIIpOCOB, KOTOPBIE comepkaT Teno, Takue kKak POST nnum PUT, comepskumMoe 3anpoca AOCTYII-
HO Bmsg.payload.

Ecu TUIT cOIepsKMMOro 3arpoca MOXKeT ObITh OIpefiesieH, Telo OyneT mpeobpa3oBaHo B 0601
rogxopsimuii Tmi. Hammpumep, application/json 6ymeT mpeobpa3oBaH B 00beKT JavaScript.

OTOT y3eJl He OTIIPaBJisieT HMKAKOTo OTBETA Ha 3ampoc. IIOTOK Jo/mKeH BKIIOYATh
y3ein otBeta HT'TP Response 11151 3aBeplieHns 3ampoca.

PykoBojcTBo monb3oBarens Luxms Data Boring 47



L Lu=xmsBI 2 Onmcanmue y3nos Data Boring

2.3.4 Y3en http otBer

http oTBeT

Puc. 2.46 V3en http orBer B Ilaautpe

http

Puc. 2.47 V3en http orBet Ha XoJicTe

OTmnpasisieT OTBET Ha 3aMpocC, MoMyyeHHbI ot y3i1a HITP Beoa.

IIpunumaer:

e payload cTpoka — Teno oTBera.

* statusCode uncio — ewin yCTaHOBJIEHO, TO UCIOIb3YETCS KaK KOJ, COCTOSIHUS OTBeTa. I1o
yMO/IYaHu1o: 200.

» headers 00bEKT — eCJIM YCTAHOBJIEHO, ITpenocTasisieT 3aroioBku HTTP njs1 BKIloueHUs B
OTBeT.

» cookies 0OBEKT — eC/Iu YCTaHOBJIEHO, MOXKET MCIIOIb30BAThCS [IJIST 3aIIMCU MU YIATeHUS
KYKOB.

CaoiictBa statusCode 1 headers Takxke MOTYT ObITb YCTaHOBJIEHbI BHYTPY CaMOTro y3Ja, Ha-
CTPOJKaMM KOJ, COCTOSIHUS U 3aTCOJIOBKW COOTBETCTBEHHO. EC/I CBOVICTBO YCTAHOBJIEHO B Y3-
Jie, OHO He MOXKeT ObITb ITepeoripeeJIeHO COOTBETCTBYIOIIMM CBOICTBOM COOOIIIEHMSI.

2.3.4.1 O6paboTKa KyKoB

CBoiicTBO cookies MOMIKHO ObITh 0ObEKTOM Iap MMsl/3HaueHMe. 3HaYeHEM MOXKET ObITh JIMOO
CTpOKa [T YCTAaHOBKYM 3HAUEHMsI KyKM C TTapamMeTpaMy 10 YMOTYaHUIO, JIMOO 3TO MOKET ObITh
00BEKT ITapaMeTpOB.

B ciepyoniem npuMmepe yCTaHaBIMBAOTCS IBA KYKU - OOUH C MMEHeM name 1 3HaueHueM nick,
IpyTo¥i C MMeHeM Session u 3HaueHrueM 1234 1 cpokOM JeicTBUS B 15 MUHYT.

msg.cookies = {
name: 'nick',
session: {
value: '1234',
maxAge: 900000

3
3

HormycTuMble mapaMeTpbl BKJIIOYAIOT B Ce6s1:
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¢ domain - (CTpoka) JOMEHHOE UMS 1151 KyKU

* expires - (HJarta) cpok rogHocTu 110 I'puHBNYy. Eciu He ykasaH MM yCTaHOBJIEH B @, CO-
30aeT CeCCYOHHBIN KyKU

* maxAge - (CTpoka) maTa UCTeueHUsI CPOKa IeMCTBUSI OTHOCUTEIbHO TEKYIETro BpeMeHU B
MUUTUCEKYHAAX

e path - (Ctpoka) myTs Ajs1 Kyku. [1o ymomuaHuio /

* value - (CTpoka) 3HaueHMe, UCII0Ab3yeMoe OIS KyKU

YT0oOBI yOAAUTb KYKM, yCTAHOBUTE [Jis ero value 3HaueHue null.

2.3.5 Y3en http 3anpoc

http 3anpoc

Puc. 2.48 V3en http 3anpoc B Ilamutpe

http 3anpoc

Puc. 2.49 V3en http sanpoc Ha Xojcre

Otnpasnser HTTP-3ampoc 1 Bo3BpaliiaeT OTBET.

IIpunumaer:

e url crpoka — ecin ‘URL He yCTaHOBJIEH B y3/ie, 3TO HEOOsI3aTeIbHOE CBOCTBO YCTaHABIIN-
BaeT URL 3ampoca.

« method cTpoka — ec/in ‘MeTof’ He YCTaHOBJIEH B y3JIe, 5TO HeoOsI13aTeIbHOE CBOJICTBO yCTa-
HaBuBaeT HTTP-metop 3amnpoca. JomkHo 661tk GET, PUT, POST, PATCH v DELETE.

* headers o6beKT — ycraHaBauBaeT 3aronioBku HTTP 3ampoca.

» cookies 0OBEKT — eC/Ti YCTaHOBJIEHO, MOXKET MCIIOTb30BaThCSI [IJIST OTIIPABKM KYKY C 3aI1PO-
COM.

e payload - ormpasJ/isieTcs: Kak TeJlo 3ampoca.

e rejectUnauthorized - ecin ycraHoBieHO 3HaueHMe fal se, paspelraet OTHpaB/IsITh 3a-
MPOChI Ha caiiThl https, KOTOpbIe UCITO/Nb3YIOT CaMO3aBepeHHble cepTuhMUKaThI.

 followRedirects - ecnm ycraHoB/ieHO 3HaueHue false, 3ampeliaeT mepeagpecamuio
(HTTP 301). Ilo ymonuaHuio true.

» requestTimeout - ecnu 3a7aHO MTOJIOKUTENBHOE UMCIO MWIIMCEKYH], OyIeT repeoripe-
IleJleH 17100abHO 3aJaHHbIi mapaMmeTp httpRequestTimeout.

BeiBoguT:

» payload crpoka | 00beKT | 6ydep — Teso oTBeTa. Y3el MOKHO HACTPOUTD TaK, YTOOBI OH BO3-
BpaIllaJl TeJIo B BUJIe CTPOKU, MBITAJICS MTPOaHATM3UPOBATD ero Kak cTpoKy JSON win ocTas-
JISUT eT0 B BUe ABOMYHOTO Oydepa.
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» statusCode uMcIo — KOI cTaTyca OTBETA WM KOJ, OLIMOKM, eC/IM 3aIpoC He MOXKET ObITh
BBITIOJIHEH.

* headers 00beKT — 00BEKT, COIEePKallNii 3aT0JIOBKY OTBETA.

» responselrl cTpoka — ecyiu mpu 06paboTKe 3ampoca IPOU3OILIN IepeHaIpaBIeHNsI, 3TO
CBOICTBO SIBJISIETCSI OKOHUATebHbIM ITepeHarpaBieHHbIM URL-agpecom. B mpoTuBHOM CiTy-
vae, URL mcxomHoro sampoca.

» responseCookies 06bEeKT — eC/IV OTBET COAEPKUT KYKU, ITO CBOJCTBO SIBJIIETCS 06EKTOM
rap uMsi/3HadeHye IJ1s1 KaKI0T0 U3 HUX.

e redirectList maccuB — eciu 3arpoc ObLI IepeHarpas/ieH OOVH WIM HeCKOJIbKO pas, Ha-
KoIIeHHas1 uHopMaius 6ymeT nqobaBjieHa B 9TO CBOJCTBO. Location - 3To ciaemyromnmii
MyHKT Ha3HauYeHus NepeHanpaBieHus. cookies - 3To KyKu, Bo3BpaljaeMbie U3 UICTOUHMKA
repeHarpaBaeHUsI.

[Tpm HacTpoiike BHYyTpU y3ia cBoiicTBO URL MoxeT comepskaTh mustache-Tern. 3To 1o3BoJs-
et noctpouth URL-ampec, Mcronb3ys 3HaYEHMsT BXOMASIIEro coobmenusi. Harpumep, ecnu s
URL-agpeca 3amano 3HaueHne example.com/{{{topic}}}, To aBTOMaTMuyecku OymeT BCTAB-
JIeHO 3HaueHue msg.topic. Ucnonb3oBanue {{{. . .}}} npenorspaimaer HTML-kogupoBaHnue
TaKUX CUMBOJIOB, KaK / & U T.7.

VY3e/l MOXeT TakXe aBTOMAaTUUYeCKU KOAMPOBaTh msg.payload kak napamerpsl ajsa GET-
3arpoca. B atom ciyyae sg. payload go/mkeH 6bITh 0OGBEKTOM.

[Ipu paboTe yepe3 MPOKCHU-CepBep CaeAyeT JUMb0 YCTAHOBUTb CTAHAAPTHYIO TTe-
peMeHHYI0 cpefibl http_proxy=. .. u mepesamyctTuTh Luxms Databoring, 1160
MCII0SIb30BaTh KOHMUTYpAIMIO MPOKCU-cepBepa. Ecin 6p11a ycTaHOB/IEHA KOHGM-
rypauysi MpOKCH, TO OHA MMeeT MPUOPUTET HaJl IepeMEeHHOIi CPebl.

Vcnonb3oBaHue HecKombKuX y3710B HTTP-3ampocoB UToObI MCIOMb30BaTh HECKOIBKO TAKMX Y3-
JIOB B OJTHOM TIOTOKe, HY>KHO IT03a00TUThCS O CBOVICTBe msg. headers. [lepBbIit y3es1 yCTaHOBUT
3TO CBOVICTBO C 3ar0JIOBKaMM OTBeTa. 3aTeM CJIeLyIOLMii y3es1 OyleT UCII0b30BaTh 3TU 3aT0JIOBKMU
IIJISI CBOETO 3arpoca - 00bIYHO 3TO HeIpaBMUJIbHBIN Mogxon. Eciu cBoiicTBo msg.headers ocra-
€TCSI HEM3MEHHBIM MEXKIY y3/1aMy, OHO OyZIeT ITPOUTHOPMPOBAHO BTOPBIM y3710M. YTOGBI yCTaHO-
BUTb CBOM 3aTOJIOBKM, CHaUa/Ia HEOOXOAMMO yaaiuTh msg . headers mwinu cOpocuThb 3TO CBOVICTBO
1o ImycToro oobekTa: { }.

2.3.5.1 O6paboTKka Kyku

CBoiicTBO cookies, repemaBaeMoe y3i1y, TOJIKHO ObITh 0ObEKTOM U3 ITap MMsl/3HaueHue. 3Haye-
HMEM MOXXeT ObITh JINOO CTPOKA IS YCTAHOBKM 3HAUEHMSI KyKM, JIMOO 3TO MOXKET ObITh OOBEKT C
eIMHCTBEHHBIM CBOICTBOM vValue.

Bce KyKi, BO3BpalllaeMbie 3alIpoCoM, ITepearoTcs 06paTHO B cBoiicTBe responseCookies.

O6paboTka TMMoB KoHTeHTa Ecmmmsg . payload siBisieTcst 00bEKTOM, y3€J1 aBTOMAaTUYECKM YCTa-
HOBUT TUII COIEPXKMMOTO 3arpoca B application/json 1 3akogupyeT Te0 COOTBETCTBYIOUIUM 00-
pasomM.

UTo6bl 3aKOAMPOBATH 3aIpoc Kak naHHbie (Gopmbl, 115t msg.headers ["content-type"]
IOJKHO OBITh ycTaHOBJIeHO application/x-www-form-urlencoded.

3arpyska (aiina UTo6bl BBITOMIHUTD 3arpy3Ky (aitna, nas msg.headers ["content-type"]
IIOJIKHO OBbITh YCTaHOBJIeHO 3HaueHMe multipart/form-data, a msg.payload nepemaHHbI
Ha y3eJI JO/DKEH ObITh 00bEKTOM CO CIeIYIOIel CTPYKTYPOit:
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{

"KIMY" : {

"value": COLEPXMMOE_OAWNA,
"options": {

"filename": "VMSA_OAAIA"

3

3

3

Ha mecrax K104, COAEPKUMOE_OAINA 1 UMA_OAI/A mo/mKHBI GBITh YCTAHOBIEHbI COOTBETCTBY-
I0lIVe 3HaYeHMsI.

2.3.6 Y3en Be6-coket (Bxoa)

Beb - COKeT (BxoA)

Puc. 2.50 Y3en Be6-cokert (Bxox) B ITanurpe

A
websocket

Puc. 2.51 Y3en Be6-cokert (Bxoxa) Ha XoJicTe

Bxomsimuii ysenm WebSocket.

[To ymonuaHuio naHHbIe, ToyyeHHblie 13 WebSocket, 6yayT B msg. payload. CokeT MOXHO Ha-
CTPOUTD TaK, YTOOBI OH OXKMIAI IIPaBUIbHO chOpMMUpOBaHHYIO cTPOKY JSON. B aTom crydae oH
oymet aHan3upoBaTh JSON 1 OTIIPaBJISITh MOTYYEHHBI 06BEKT KaK ITOJIHOE COOOIIeHe.

2.3.7 Y3en Be6-cokert (Bbixoa)

Beb - cokeT (BbIXxoa)

Puc. 2.52 V3en Be6-cokert (Bbixon) B Ilamutpe

A
websocket

Puc. 2.53 Y3en Be6-coker (Bbixoa) Ha XoJicTe
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Ucxonsmiuii yzen WebSocket.

[To ymomuanuio msg.payload 6ymer ormnpasieHo yepe3 WebSocket. CokeT MOKeT GbITh CKOH-
durypupoBaH 1151 KOOMPOBAHMS Bcero oobekTa msg B Buae cTpoku JSON U OTIIpaBKM ero uepes
WebSocket.

Ecnu coobiieHne, mocTymailnee Ha 3TOT y3ed, ObUIO HAuaTo B TIOTOKe y3ioM Beb6-cokeT
(BXx0A4), coobIieHne 6yIeT OTIIPaBA€HO 0OPATHO KJIMEHTY, KOTOPBIN 3aITyCTWI ITOTOK. B TpoTuB-
HOM ciTydae coobleHue OyneT rnepegaHo BceM MOJKIIOUeHHbIM KIMEHTaM.

Ecwin Bbl xoTuTe mepenath coobleHMe, KOTOpoe Hauvaloch ¢ y3jia Beb-cokeT (BXoa), BceM
MOJKIIOUEeHHBIM K/IMEeHTaM, TOT/Ia BaM HY>KHO yIQJIMTh CBOMCTBO MSQ. _SeSsSion nepep TeM Kak
repenaBaTh €ro 3TOMY Y3J1y.

2.3.8 Y3en tcp (Bxoa)

tcp (BxoA)

Puc. 2.54 V3en tcp (Bxoxn) B [Tanutpe

A
tcp:

Puc. 2.55 V3en tcp (Bxon) Ha XosicTe

IIpemocTasisieT BbIGOP 13 HECKOIbKMX BXOASIuX TCP-y3/10B. MOKHO /160 MOIK/IIOUATHCS K Yaa-
neHHomy TCP-moprty, 1M60 MpUHUMATh BXOASIINE TTOAKIIOUeHMS.

B HeKOTOpBIX cUCTEMaxX BaM MOTYT ITOTPeb0BaThCs MTpaBa root Ui agMUHMUCTpa-
TOpa OJIs AOCTYyIIa K mopTaM Hinke 1024.

2.3.9 VYsen tcp (BbIxOA)

tcp (BbIXOA)

Puc. 2.56 V3en tcp (Bbixon) B ITanutpe

A
tcp:

Puc. 2.57 V3en tcp (Bbixom) Ha XoJicTe
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[IpemocTasisieT BbIOOP M3 HECKOMbKUX ucxonsiux TCP-y3/m0B8. MoskeT MOAKIIOUATHCS K yAalIeH-
Homy TCP-mopTy, IpMHMMATb BXOZSIIME MOAKIIOUEHMS WIX OTBeYaTh Ha COOOILeHMs, TTOTyUYeH-
Hble OT y3/1a tcp (Bxoa).

OTnopaBSOTCS TOMIBKO JaHHbIE MSg.payload.

Ecninmsg.payload aBisgeTcs CTPOKOIA, cofepskanieit Base64-KooupoBKY JBOUYHbIX TaHHbIX, OII-
uust Base64-mekogupoBaHus IpUBEIET K ee IMpeoOpa3oBaHNI0 06paTHO B ABOUYHBIN (aiii repep,
OTIIPABKOJA.

Ecimn msg. _session OTCYTCTBYET, JaHHbIE€ OTIIPABJ/IAETCS BCEM ITOAK/IIOYEHHbIM K/IIMEHTAM.

B HeKOTOpBIX CUCTeMax BaM MOTYT OTPeb0BaThCs ITpaBa root WiIu aAMUHUCTPA-
TOpa AJj1s1 JOCTYIIa K ITopTam Hinke 1024.

2.3.10 Ysen tcp (3anpoc)

tcp (3anpoc)

Puc. 2.58 V3en tcp (3anpoc) B ITanutpe

tcp:

Puc. 2.59 V3en tcp (3ampoc) Ha Xojicre

VY3en TCP-3ampoca - oTmipaBiseT msg.payload Ha tcp-TopT cepBepa M 0XXMUOaeT OTBeTa.

[TopxkmouaeTcsi, OTIIpaB/sieT 3anNpoc 1 uuTaeT oTBeT. OH MOXeT JM60 MOACUYMUTATDH KOJIMUECTBO
BO3BpallleHHbIX CMMBOJIOB B (PMKCUPOBaHHbIN Oydep, COMOCTaBUTb YKa3aHHBIN CMMBOJ Tepef,
BO3BPaTOM, AOKIAThCSI PUKCUPOBAHHOTO BpeMeHM OXUIAaHMs OT IepBOTO OTBETa U 3aTeM Bep-
HYThCS, CUIETh U NOXKUAATHCS JAHHBIX, VIV OTTIPABUTh, & 3aTeM HeMe/JIEHHO 3aKPbITh COeqMHe-
HUe, He JOKMUIAsICh OTBeTa.

OTBert GyzeT Bo3BpallleH B msg.payload B Buze 6ydepa, m03TOMYy BaM MOXET MTOHAL00UTHCS
MPUMEHUTH K Hemy . toString(), ecnu HyskHO ITpeo6pa3oBaHe B CTPOKY.

Eciu BbI ocTaBUTe tCP-XOCT MJIM TIOPT IYCTBIMM, OHM HOJDKHBI ObITh YCTAHOBJIEHBI C TIOMOIIBIO
CBOVICTB MmSg.host 1 msg.port B KaXXIOM COOOIIEHNY, OTIIPABISIEMOM Y3JTy.
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2.3.11 Ysen udp (Bxopn)

udp (Bxon)

Puc. 2.60 V3en udp (Bxoxm) B ITanutpe

A
udp

Puc. 2.61 Y3en udp (Bxoxm) Ha XoJicre

Bxopsiimii UDP-y3es, KOTOpbIii co3maeT msg . payload, comepskaruuii 6ydep, CTpoKy min base64-
cTpoky. [ToaaepskuBaeT MHOT0aJpeCHYIO PaCChUIKY.

OH TaKKe IMpemgoCTaBisgeT msg.ip u msg.port s IP-agpeca u mopra, ¢ KOTOPOTO ObLIO MOJTY-
YyeHO coobIIeHue.

B HeKOTOpbIX cMCcTeMax BaM MOTYT IOTpe6oBaThCs MpaBa root Wiv agMUHUCTPa-
TOpa OJis AOCTyIIa K mopTaM Hinke 1024 ¥/Miy MinpoKOBeUIaTe/IbHOM PaCChUIKM.

2.3.12 Ysen udp (Bbixoa)

udp (BbIxopa)

Puc. 2.62 V3en udp (Bbrxon) B [lasurpe

udp :

Puc. 2.63 V3en udp (Bbixon) Ha Xoscre

OTOT y3eJl OTIpasisieT msg.payload Ha Ha3HaueHHbIT UDP-xocT 1 nopt. IlogaepskuBaeT MHO-
roaipecHyo pacChUIKYy.

BbI Takke MOsKeTe UCITO/b30BaTh msg. l'p umsg.port g yCTaHOBKU 3HAYEHUIT IIYHKTAd Ha3Ha-
YeHMs, HO CTaTM4YeCKM HaCTPOE€HHbIE€ 3HAUYEHM MMEIOT IIPUOPUTET.

Ecsii Bol BeiGepeTe MIMpOKOBEIIAaTeIbHYIO PACChIIKY, TO MO0 3aaiiTe B KaUeCTBe ajipeca JIOKab-
HBIIi IIMPOKOBeNATeNbHbI IP-aapec, m160 mompobyiite 255 .255.255. 255, KOTOPbIi IB/ISIETCS
[7106aTbHBIM IIMPOKOBEIATeIbHBIM aJPECOM.
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B HEKOTOPBIX CHCTeMax BaM MOTYT ITOTPe6oBaThCs IMpaBa root Win agMUHUCTpa-
TOpa AJj1s JOCTYIIa K ITopTamM HiKe 1024 1/man mmpoKOBeIaTeIbHOM PaCChIIKNA.

2.4 Tpynna y3n0B “nociefoBaTeNlbHOCTL’

2.4.1 Yzen Pazpenutb

Pasgenntb

Puc. 2.64 V3en Pasgenuts B Ilanutpe

pasnennTb

Puc. 2.65 Y3en Pasgenuts Ha XoJicTe

Pa36uBaeT COO6H.I€HI/Ie Ha 1rmocjieg0oBaTeJIbHOCTDb COO6H.[€HI/II71.

IIpunumaer:
» payload o6weKT | cTpoka | maccuB | 6ydep
[ToBeneHue y31a onpenenseTcs TUIIOM msg . payload:

» cTpoKa/Oydep — coobIneHne pasmensieTcss ¢ MOMOIIbI0 YKa3aHHOTO CMMBOJIA (0 YMOJTYa-
HUIO: \N), TocJIeoBaTeIbHOCTH Oydepa M 1o GUKCUPOBAHHON IJIMHE.

e MacCuB — COOOIIeHVe pa30MBaeTCsl Ha OTHEe/IbHbIE 3JIEMEHThI MaCcCUBa VI MAacCUBBI (PUK-
CMPOBAHHOM OJIVHBI.

* 00BEKT — COOOIIEeHMEe OTIIPABIISIETCS /I KaKOOM maphl K/IloY/3HaUueHe 06beKTa.

BeiBoguT:
* parts o0beKT

ATO CBOVICTBO COmepPKUT MH(MOPMAIIMIO O TOM, KaK COOOIIeHNe ObIIO OTAEIEHO OT MCXOTHOTO CO-
obmenus. [Ipu mepemade Ha y3e1 join IOC/IeIOBaTEIbHOCTh MOKET OBITh COOpaHa 06PaTHO B OJTHO
coob1eHne.

OOGBEKT COMEePsKUT CIIeAYIOIINe CBOMCTBA:

e id - ngeHTMGUKATOP IPYIIIIBI COOOIEHMI
¢ index — Mo3uIus B TpyIIIe
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e count - ewn U3BECTHO, 00IIlee KOIMUYECTBO COOOIIeHNi B TpyIine. CMOTPUTE NOTOKOBbIN
DPEXMM HIDKeE.

» type — TUI coobIIeHNs: CTPOKa = string; maccuB = array; o6beKT = object; 6ydep =
buffer

e ch - mns cTpoku win 6ydepa maHHbIe, MCIIOIb30BaHHbIE IJIS1 pa3meieHus COOOLIeHNs, B
BUJIe CTPOKM MM MaccuBa 6aiiToB

» key - 119 00bEKTA - KJII0Y CBOVICTBA, M3 KOTOPOT'O OBIJIO CO3/IaHO 3TO COObIIeHMe. Y3e Tak-
K& MOXXET GbITh CKOH(DUTYPUPOBAH IJIs1 KOMMMPOBAHMS STOTO 3HAUEHMSI B IpyrMe CBOJCTBA
cooOIIeHnsI, TakKMe Kak msg.topic.

» len — mIMHa Kaskgoro coOOIeHNsT TP pase/leHu C UCIOIb30BaHMeM 3HaueHUsT QUKCHU-
POBAHHOJ IJIVHBI.

OTOT y3es obyieryaeT cosaHue IMOTOKA, KOTOPBIN BBITIOMHSIET 00LIMe AeVCTBUS Ha, ITOC/IeIoBa-
TeTbHOCTBIO COOOIIEHNIA, Tepe]] TeEM Kak € ITOMOIIIBIO y3J71a join 06beAMHNTD IMTOC/Ie0BATEIbHOCTD
00PaTHO B OJHO COOOIIEHNE.

OH UCIIONIb3YET CBOJICTBO msg.parts ajad OTCIeKMBaHUS OTAEeMIbHBIX yacTeil 1ocjieqoBaTeIbHO-
CTH.

2.4.1.1 TOTOKOBbIA PpEeXUM

V3es1 Takke MOKET MCIOb30BaThCs A1l mepedopMaTMpOBaHMS IIOTOKa coobieHuii. Harmpumep,
Moc/ief0BaTeIbHOE YCTPOIICTBO, KOTOPOE OTHpPAB/ISET 3aBepIllIeHHbIe HOBOW CTPOKOM KOMaH/bI,
MOXKET JOCTaB/ISITh OJJHO COOOIIeHMe C YaCTUUHOV KOMaHIO0M B KOHIle. B MOTOKOBOM pexume
9TOT y3eJ1 OyzeT pa3duBaTh COOOIIEHMEe 1 OTIIPAB/ISITh KaXKblii 3aBepIlIeHHbIV cerMeHT. Eciin B
KOHIIE eCTh YaCTUYHBI CETMEHT, Y3/ YOEePKUT ero 1 J06aBUT K CJIeAyIoeMy IOTy4YeHHOMY CO-
06ILLeHUIO.

[Tpu paboTe B 3TOM peskuMe y3es He OyIeT yCTaHaBIMBATh CBOMCTBO MSg. parts . count, Tak Kak
OH He 3HaeT, CKOJIbKO CO001I[eHN T O5KMIATh B IOTOKe. DTO 03HAUYAET, UTO €TI0 HeJlb3s1 MCII0Ib30BaTh
BMeCTe C y3/7I0M join B €0 aBTOMaTUYECKOM pekuMe.

2.4.2 Y3zen CoeaMHUTDL

CoeanHNTb

Puc. 2.66 ¥zen Coeayautpb B [lanutpe

COeVHUTb

Puc. 2.67 Y3en Coeaguuuth Ha XoJiCcTe

O6benuHseT Moc/Ieq0BaTeIbHOCTI COOOIEeHMIT B OMHO COODIeHMe.

JOCTYIIHBI TPU pexXmMa:
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¢ aBTOMATUYECKUIT — IIPpU UCIIOJIb3OBAHUHA C Y3JIOM PazpennTb OH aBTOMaTUYeCKU 061>em/1—

HUT COOOIIEHMS, YTOObI BOCCTAHOBUTD CTPYKTYPY COOOIIEeHMsI, KOTOpasi 6bly1a 10 pasjee-
HUSL.

* PYYHOI — 00beMHSIET TTOC/IeI0BATEILHOCTY COOOIITEHMIT pasIMUHBIMM CIIOCOOAMM.
e arperaiiys rocjiegoBaTebHOCTY — puMeHseT JSONata-BbIpaskeHie KO BCeM COOOLIeHUSIM

B I10CJ/IeJOBATEJIbHOCTH, YTOOBI CBECTH €r0 K OOHOMY COO6U.[€HI/IIO.

IIpuaumaer:

e parts oObeKT

YTo6bI aBTOMATUUYECKM COEIUHUTD IMOCIeN0BaTeIbHOCTb COOOIEHM, Y HUX BCEX TO/DKHO OBITh
YCTaHOBJIEHO 3TO CBOMCTBO. Y3el Pa3aennTb reHepupyeT 3TO CBOMCTBO, HO €r0 MOXKHO CO3aTh
BpyuHy10. OHO UMeeT CJIeyIollye CBOCTBA:

B N

id - ngeHTMdUKATOP TPYIIITBI COOBITEHMIT

index - o3uius B TpyIire

count - o6Iee KOJIMYECTBO COOOIIEHNI B TPYIIITE

type - THI coobIIeHms: CTpoka = string; maccuB = array; o6bekT = object; 6ydep =
buffer

ch - nyig crpoku unu 6ydepa gJaHHbIE, MCTIOIb30BAHHbBIE IJ1S pa3ieie s COOOIeHNSsI, B BU-
Jle CTPOKM WJIU MaccuBa 6aiiToB

key - mj1st 06beKTa - KITI0U CBOJCTBA, 3 KOTOPOTO ObIIO CO3/IaHO 3TO COOOIIEeHMe

len - gaMHa Kakaoro COOOIIeHNs TPy pasiesieHUN C UCIIOIb30BaHueM 3HaueHus QUKCu-
POBAHHOJ IJIVHbBI

complete

Ecnu ycraHoB/IeHO, y3en no6aBut payload, a 3aTeM OTIIPaBUT BbIXOJHOE COOOIeHNe B CBOEM
TeKyIlleM cocTOsTHMM. Ecu BbI He XOTUTe m06aBisaTh payload, ynaauTte ero us msg.

2.4.2.1 ABTOMaTHUYECKMI1 pEXXUM

B aBTOMaTH4YeCKOM pPeXMME MCIIOIb3YeTCsI CBOICTBO parts BXOASIINX COOOIIE@HMIA, UTOOBI OTIpe-
IeUTD CIT0CO0 00beMHEHMS TIOCIEIOBATEIbHOCTH. DTO IMO3BOISIET aBTOMATUYECKY BBITTOHSTh
obpaTHOe AeiicTBMe 115 y31a Pasaenuto.

2.4.2.2 PyuHO¥ pexum

Korga y3es HaCTpoeH Ha coeMHeHMe B PyYHOM peXXyuMe, OH MOKeT 00beAMHSITh TTOC/IeI0BaTeTb-
HOCTM COOOIIeHMIi B pa3MuHble pe3y/bTaThl:

e CTPOKa Min 6y(bep - CO3oaeTCd IIyTeM 06'be,E[I/IH€HI/I$[ BbI6paHHOI‘O CBOJCTBA KaXXA0ro €000-

MIeHMsI C YKa3aHHBIMY CMMBOJIAMMU COeIUHEHUS Wi OydhepoM.

* MACCMB - CO3OaeTCd ITyTeEM IILO6.':1BJ'I€HI/I$I KaXaoro BbI6paHHOI‘O CBOJCTBA UJIU BCETO COO6HJ,€-

HUSI B BBIXOJHOJ MacCCUB.
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e 00BEKT KJII0Uell/3HaueHuit - CO3aeTCs C MCIIONIb30BaHMeM CBOMCTBA KasKIOI0 COODIeHMS
ILJIST OTIpeie/IeHNsT KJIio4va, ITof, KOTOPBIM XpaHUTCS TpebyeMoe 3HaueHue.

* CJINTBIN OOBEKT - CO3[AETCs MTyTeM OObeAVMHEHMS CBOVCTBA KasKIOTO COOOIIEHMSI B OOVH
0ODBEeKT.

I pyrue cBO¥CTBA UCXOSIIETrO COO0IIeHMs 6epyTCsl U3 TOC/IeHero COO0IIeH s, TIOTyYeHHOTO Te-
pen OTIIpaBKO¥ pe3ynbTara.

CBOJ1CTBO KOJI-BO MOYKET ObITh YCTAHOBJIEHO [IJISI KOJIMUECTBA COOOIEHM, KOTOPOe AOJIKHO ObITh
MOJTYYeHO Tepe] reHepaleii BHIXOJHOTO coo0meHus. 151 BBIXOAHBIX JaHHbIX 00beKTa, Korga
9TO YMCJIO AOCTUTHYTO, Y3€7I MOXKET ObITh HACTPOEH Ha OTIIPABKY COOOIIEHMUS /I KaXKIOTOo T0-
CJIeIYIOIIETrO TIOTyYeHHOTO COOBIIeHMSI.

CBOJICTBO BpeMs (CeK) MOKET ObITb YCTAHOBJIEHO, YTOObI MHULIMMPOBATb OTIIPABKY HOBOTO CO00-
IIeHMS C VICIIOJIb30BaHMEM BCETO, YTO OBLJIO MOTYUYEeHO 0 CUX ITOP.

Ecmn coobieHne MmoydeHo ¢ yCTaHOBJIEHHBIM CBOMICTBOM MSg.complete, BBIXOIHOE COobIIe-
HMe 3aBepllaeTcs M OTIPaBIgeTcsl. DTO cOpackIBaeT J000J MOACUET YacTeid.

Ectn coobimeHne MmomyvyeHo ¢ YCTaHOBJAEHHBIM CBOMICTBOM MSQ . reset, Y4aCTUYHO 3aBepIIeHHOe
COObIIIeHNe YAAISEeTCS M He OTIIpaBsieTcsl. TO cOpachIBaeT 0007 MOICUeT YacTeil.

2.4.2.3 PexxuM arperaumm nocieaoBaTe/IbHOCTH

Korga HacTpoeHO o6befyiHeHE B PESKMME arperMpoBaHus, BbIpasKeHME MTPUMEHSIETCS K KasKIOMY
COOOIIEeHNIO B TIOC/IeOBATEIBHOCTY, U Pe3YJIbTaT HaKaIrIMBaeTCs ISl CO3TaHMsI OHOTO coobIIe-
HUSL.

1. HauanbpHOe 3HaueHue
HauanpHOe 3HaUeHne HAKOIUIEHHOTO 3HaueHus $A.
2. Arperupyioiiee BbIpaskeHue

BaipaskeHue JSONata, KOTOpoe BbI3bIBAETCS [IJIsI KasKI0I0 COOOIIEeH s B IT0CIeA,0BaTeIbHOCTH. Pe-
3y/JbTaT MepenaeTcs caeayIollleMy BbI3OBY BbIpaskeHMsI KaK HaKOIUIEHHOe 3HaueHue. B Boipaxke-
HUM MOTYT UCIOJ/Ib30BaThCS C/ieylollye ClrieliajbHble epeMeHHbIe:

o $A: HaKoIUIeHHOE 3HaUeHue,
o $I: uHIEKC cOoOLeHNs B [TOCIeL0BaTeIbHOCTH,
o $N: KOMMUECTBO COOOLIEHMI B [TOC/IeL0BATEIbHOCTH.

3. Ucnpasngrolee BbIpakeHne

HeoGs3aTenbHOe BhipaskeHue JSONata, KOTopoe MpuUMeHsIeTCs ITOC/Ie TOro, Kak arperupyioiiee
BbIpaykeHMe ObLJIO MPYMEHEHO KO BCEM COOOIIEHNSIM B TIOC/IeI0BATEIbHOCTH. B BhIpaskeHUM MO-
TYT UCIIOJIb30BaThCS CJIEAYIOIINE CIelabHbIe TIepeMeHHbIe:

» $A: HakoIIeHHOE 3HaYeHMe,
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o $N: KomMuecTBO COOBLIEHMIT B IOC/IeN0BATeIbHOCTH.

[To ymomyaHMIO arpermpyioliee BoipaskeHre MPUMeHSIeTCS TI0 TIOPSIAKY, OT ITepBOTo 10 MOoC/IeIHe-
'O COOOIIEeHNS TOC/IeIOBATEIbHOCTN. [TpY JKeJTaHMY ero MOKHO IIPUMEHSITh B 06paTHOM IOPSIKE.

HpMMep: dieaymoiine rmapamMmeTpbl, IIpU IOJIY4Y€HUN ITOCTI€JOBATEIbHOCTU YMCIIOBBIX 3H8HeHI/II7[,
paCCUNTBIBAIOT CpeaHee 3HaUEeHMe:

» Arperupyoiiee Boipaxkenue: $A+payload
 HauvanpHoe 3HaueHue: 0
» Hcnpasnsomee Bpipakedue: $A / $N

2.4.2.4 XpaHeHue co06LLEeHN

AroT y3en 6ymer 6ydbepusnpoBaTh COOOLIEHNSI BHYTPH, YTOOBI paboTaTh MEXKIY ITOC/IeI0BATEb-
HocTamu. [TapameTp nodeMessageBufferMaxLength MOXHO UCITOIBb30BaTh AJISI OTPAaHUYEHUS
KOJIMYECTBa COOBIIeHN T, KOTOpbIE y3el 6yayT 6yhepu3oBarh.

2.4.3 Y3en Coptuposartb

CopTupoBaTh

Puc. 2.68 Yzen Coptuposarts B Ilaautpe

COpPTUPOBAaTb

Puc. 2.69 Vzen CoptupoBathb Ha XojiCcTe

DyHKIMS, KOTOpasi COPTUPYeT CBOVICTBO COOOIeHMS UM TIOC/Ief0BATeNbHOCTb COOOILEHNIA.

Korza y3es HaCTpOeH COPTUPOBATh CBOICTBO COOGIEHMS, OH COPTUPYET AaHHbIe MacCMBa B yKa-
3aHHOM CBOJCTBE COOOBIIEHMSI.

Korma y3es HaCTpOeH COPTMPOBATh MTOCIEA0BATEIbHOCTh COOOIEHNIA, OH OyIeT IepeyrnopsIoun-
BaTh COOOIIEHMS.

[TopsimOK COPTUPOBKY MOSKET ObITh:

* Bocxopsiuii.
* Hucxopsminii.
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st unces1, YMcjIoBOe yIiopsaaourMBaHMe MOKHO YKa3aTb C IOMOIITbIO (1)]'[8.)KK8.

Korga BbIOpaHa COPTMPOBKA CBOVICTBA, KIIOYOM COPTMPOBKM MOXKET ObITh 3HaUeHMe 3eMeHTa
unu BeipaskeHue JSONata. Korza BpiOpaHa cCOpTMPOBKA MOCIEI0BATETbHOCTI COOOIEHN, KITIO-
YOM COPTHPOBKA MOXKET ObITh CBOVICTBO COOOIIEeHMSI My BbipaskeHue JSONata.

[Ipu copTUpPOBKe MOC/Ief0BaTeTbHOCTHY COOOILeHNI y3€e/I COPTMPOBKM I0JIaraeTcsl Ha MoyYeHHbIe
COOOIIIeHMsT, YTOOBI YCTAHOBUTb MSg . parts. Y3en Pa3gennTb reHepuUpyeT 3TO CBOMCTBO, HO €ro
MO>KHO CO31aTh BpyuHy0. OHO UMeeT jiefyioliye CBOJCTBA:

e id - ugmeHTMdUKATOP TPYIIITHI COOOLTEHMIA.
e index - mo3uLMA B rpyIIme.
» count - ob6Imee KOIMYECTBO COOOIIEHMIT B IPYIIIIE.

9toT y3en 6ydhepusupyeT cooOIeHNsI BHYTPU IJIs1 CBOeit paboThl. UTOOBI ITpemoT-
BPaTUTh HeIpeaBUIeHHOE UCIIOIb30BaHMe IaMSITH, MOKHO YKa3aTb MaKCUMallb-
HOE KOJIMYECTBO XPAaHUMBbIX COOOIe M. IT0 yMOTUaHMIO KOTMYECTBO COOOIIeHMI
He OrpaHUYEHO.

CaorictBo nodeMessageBufferMaxLength ycranaBnuBaercs B settings.js.

2.4.4 Ysen [pynnupoBaTtb

[pynnupoBaTb

Puc. 2.70 V3en I'pynnuposBats B Ilanutpe

rpynnupoBaTb

Puc. 2.71 Y3en I'pynnupoBaTh Ha X0JICTe

Co3spaeT rocieno0BaTebHOCTU COOﬁH.IGHI/IIL/’I Ha OCHOBE€ pa3J/IMYHbIX ITpaBUJI.

CyIJ_LECTBYET TPpU peXMMa CO3aaHMsA ocJ/ieJ0BaTeIbHOCTEN COO6H.[€HI/II7H

1. KonmuecTBO COOOIIEHNI - TPYIIIIMPYET COOOIIEHMS B IIOCAeI0BaTeIbHOCTM 3aJaHHOM IJIN-
Hbl. [TapaMeTp COBITaieHMs YKa3bIBAeT, CKOJIBKO COOOIIEHNMIT B KOHIIe OIHOI TOCIeI0Ba-
TeJIbHOCTU CJie[iyeT MOBTOPUTh B Hauasie cieyloleli ocaea0BaTeIbHOCTH.

2. VIHTepBan BpeMeHM - IPyIIIMPYyeT COOOIeHMs, TOCTyMAloIIe B yKa3aHHbI MHTepBas. Ecian
B TeUeHMe MHTepBaja COOOIEeHNSI He TIOCTYIIAI0T, Y3e MOXKET TPy KeJIaHUM OTIIPaBJISITh
ITyCTOE COOOIIeHNe.

3. O6benvHeHMe MOCaeq0BaTeIbHOCTEN - CO3aeT MOocaeA0BaTeIbHOCTb COODOIEeHM TyTeM
00beIVHeHMS BXOIAIINUX Ioc/IefoBaTeabHocTei. Kaskmoe coobieHye JOIKHO MMeTh CBOi-
CTBO MSg.topic U CBOJCTBO MSg.parts, onpeaensiolue ero nocaeloBaTeIbHOCTb. Y3el
HaCTPayMBaeTCs CO CIIMCKOM 3HaYeHUI topic mIs MaAeHTUPUKALUA ITOPSAKa 00beIVHEHNS
I10C/IeJ0BaTeIbHOCTE.

60 PykoBozcTBo nonb3osarens Luxms Data Boring



2.5 I'pynna ysnoB “a”anmusatop” L LuxmsBI

2.4.4.1 XpaHeHue co06LLEHMI

AroT y3en 6yget 6ydepn3npoBaTh COOOIIEHNSI BHYTPU, YUTOOBI pabOTATh C IMOC/IeI0BATEBHOCTSI-
mu. [TapameTtp nodeMessageBufferMaxLength MOXXHO UCITONB30BaTh )11 OTPAaHUYEHUS KO-
JIMYeCTBa COOOIEeHMI, KOTOPbIE y3eJl OyayT 6ydgepn3oBaTh.

Ecin coob1iieHme MoMy4yeHo ¢ yCTaHOBJIEHHBIM CBOICTBOM msg.reset, 6ydhepr3oBaHHbIe COOOIIIE-
HUSI YIQJISIOTCSI M HEe OTIIPaBJISTIOTCS.

2.5 lpynna y3noe “aHanusarop”

2.5.1 ¥Yzen csv

CsSV

Puc. 2.72 V3en csv B [laautpe

CSV

Puc. 2.73 Y3es csv Ha XoJjicTe

BolrmosHsieT mpeobpa3oBaHys Mekay cTpoKoii B CSV dhopmate 1 ee rpecraBieHnem B JavaScript-
00beKTe, B TI0OOM HarpaBJIEHUN.

IIpyanmaer:

» payload o6bexT | MaccuB | cTpoka — JavaScript 06bekT, MaccuB min CSV-cTpoka.
BeiBoguT:

» payload 06beKT | MaccuB | CTpoKa

1. Ecnu Ha BXole 3HaueHMe CTPOKOBOTO TUIIA, y3eJI MOMNbITaeTCs MPoaHaIM3UpPOBaTh ero Kak
CSV u co3maet 00beKT JavaScript 13 map K/Io4/3HaueHue 15T KaXKI0i CTPOKM. 3aTeM y3el
JIMO0 OTHPABUT COOOIIEHME I KaKI0i CTPOKM WIM OGHO COODIIeHue, coaepsKallee MacCuB
00BEKTOB.

2. Ecnu Ha BXope JavaScript 06beKT, y3es rorpo6yet rnmoctpoutb CSV-cTpoky.

Ecnu Ha BXoae MacCUB MPOCTBIX 3HAUEHMI, Y3€/I MOCTPOUT OOHOCTPOUHYI0 CSV-CTPOKY.

4. Eciu Ha BXOJle MacCUMB MacCUBOB MJIM MAaCCUB OOBEKTOB, CO3aeTcsl MHOrocrpouHass CSV-
CTpOKa.

o
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[[1a6;10H CTOMOIIOB MOKET COAEPKATh YIIOPSIIOUEHHBIN CIIMCOK MMEeH CTONIOI0B. [Ipu mpeobpaso-
BaHuM CSV B 00BEKT MMeHa CTOJIOIIOB OYIyT MCIT0Ib30BaThCSI B KaUecTBe MMeH CBoicTB. Kpome
TOTO, MMEHa CTOJIOI[0B MOTYT ObITh B3SThI 3 ITepBoii cTpoku CSV.

[Ipu npeo6pasoBanuu B CSV 11a6/oH CTOGI[OB MCIIONb3YETCs IJIs1 OTpeAeaeHusl TOro, Kakue
CBOVICTBA M3BJIEKATh 13 OObEKTA U B KAKOM IOPSIIKE.

Ec/u 111a6/I0H MyCT, TO Y3€J1 MOKET MCII0/Ib30BaTh MPOCTOH CITMCOK CBOVICTB, pa3/ie/eHHbIX 3arls-
TBIMU, TIPEIOCTABIEHHBIX BMSQ . cOLUMNS, YTOObBI OMPENEeINTb, UTO U3BJI€Ub. EC/TM ero HeT, To Bce
CBO¥ICTBa 06BEKTA BBIBOISTCS B TOM ITOPSIAKE, B KOTOPOM OHM ObLIIM HaiiIeHbl B TIEPBOi CTPOKe.

Ecwin BXomHbIe MaHHbIE SIBJISIIOTCS MAacCMBOM, TO IIAOJIOH CTOJIOIIOB MCITONb3YETCSI TOJNBKO [IJIS
HeoO0s13aTeJIbHOTO reHePUPOBAHMS CTPOKM C 3aT0JIOBKAMM CTOJIOLIOB.

Ecin BriOpaHa omniys “pa3bupaTb YMCIOBbleE 3HAYEHWUSA, CTPOKOBbBIE YMCJIOBBIE 3HAUEHMS OY-
YT BO3BpallaThCs B Buae uucen. K mpumepy, cpenHee 3Hauenue B CSV-ctpoke 1,"1,5" , 2.

Eciu BeIGpaHa OIMIMS BKAYATb MYCTblE CTPOKOBbIE 3HAYEHMUS, ITYCThIe CTPOKMU OYIyT BO3-
BpallleHubl B pesynbraTe. K npumepy, cpenHee 3HaueHue B CSV-ctpoke "1" ,"" [ 3.

Eciu BpIOpaHa omius BKAYMTb Null-3HauvyeHus, nul L-3HaueHust 6yAyT BO3BpaIeHNbI B pe-
syabTrate. K mpumepy, cpenHee 3HaueHue B CSV-ctpoke "1" 3.

VY3el MOXeT IIPUHMUMATD BXOAHbIE TaHHbIE, COCTOSIIME U3 HECKOJIbKUX YaCTel, IPU YCIOBUM, UYTO
CBOJMCTBO parts yCTaHOBJIEHO MPaBUIbHO, HAIIpUMeD, 13 y371a 3anucb B Gann uiu ysiaa Pas-
LEeNNTb.

I[Tpu BBIBOZE HECKOJIIBKMX COOOIEHMIT OHM OYIyT MMETh CBOVICTBO parts ¥ GOpMMUPOBATH MOTHYIO
MOCJIeIOBATE/IbHOCTH COOOIIEHMIA.

B mra6moHe cTONMOII0B AO/IKHA MCITOMb30BaThCS 3aIISITasl IJIs pasmeeHus - Taxe
eCJIM IJ1s1 TaHHBbIX BBIOpAH OPYToii pa3aenTellb.

2.5.2 ¥Yzen html

html

Puc. 2.74 Y3ex html B ITanutpe

html

Puc. 2.75 V3enx html Ha Xosicre

N3Bnekaet snemeHThl 13 HTML-goKyMeHTa, XpaHsierocs B msg.payload, ¢ momorinbio CSS-
ceJieKTopa.

IIpunumaer:
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¢ payload crpoka — HTML-cTpoka, 13 KOTOPO U3BJIEKATb 3JIEMEHTHI.
* select cTpoKa — eI CeJIEKTOP He HACTPOEH Ha MaHenu peJakKTUPOBaHU y371a, TO OH MO-
KeT ObITh YCTAaHOBJIEH KaK CBOVCTBO MSQ.
Boixon:
» payload maccuB | cTpoKa — pe3y/lbTaTOM MOXKET ObITh JIMOO OAHO COOOIIEHNE, B KOTOPOM
payload cogepXuUT MacCUB HalieHHbIX 3JIEMEHTOB, MO0 HECKOJIbKO COOOIIeHMI, KaXKI0e
13 KOTOPBIX COMEPKUT HalJeHHbIN 37eMeHT. Ecau OTIpaB/ieHO HeCKOIbKO COOOIIEHM, Y

HUX TaKke OyJleT yCTaHOBJIeH parts.

OTOT y3e noaiepskuBaeT KoMOuHaImio cesekTropoB CSS 1 jQuery.

2.5.3 ¥Y3en json

json

Puc. 2.76 ¥3en json Ha XoicTe

Puc. 2.77 Y3en json Ha XoicTe
BoirmonHsieT TpeoOpasoBaHmusi MeXmy cTpokoir B JSON dopmarte M ee mpeacTaB/ieHMEM B

JavaScript-o6beKTe, B TI060M HaIIpaBIeHNUMN.

IIpunumaer:

» payload o6bexT | cTpoka — JavaScript 06bekT ma JSON-cTpoka.
» schema 06beKT — Heobs13aTeNbHbIN 06beKT JSON-cxeMbl [IJIsI IPOBEPKM TaHHBIX. CBOIICTBO
OymeT yaajeHo repe OTIIPaBKOi msg CAeAyIoIeMy y3IIy.

BeiBoguT:
» payload 00BeKT | cTpoKa
- Ecnmu Bxop, sgBiasiercst JSON-CTpOKOW, ysen TIbITAaeTCs IPOaHaNU3UPOBATh €e Kak
JavaScript 0ObeKT.

- Ewm Bxop siBnisteTcst JavaScript 06bekToM, y3en coszmaeT JSON-cTpoky. CTpoka MOKeT
OBITH IIPY KeJTaHMM O0THOpMaTHPOBaHa.

¢ schemaError maccus — ecian ripoBepka JSON-cxeMbl 3aBEPUINTCS HEYAAUHO, y3710M OTN0B
owMBOK MOKHO TIOTYYUTDb CBOMCTBO schemaError, cogepskaiiee MacCuB OIMIMOOK.
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I[To ymomuanuio y3en paboraeT ¢ msg.payload, HO ero MOXXHO HaCTPOUTD AJIsI Tpeo6pa3oBaHMsT
JII060TO CBOJICTBA COOOIEeHMS.

V3en Takke MOXKeT ObITb CKOHOUTYPUPOBAH IJ1s1 0OecriedeH s KOHKPETHOV KOAVPOBKY BMECTO
TepeKTIIoueHs] MeKIy HUMU. DTO MOXKHO MCIT0/Ib30BaTh, HaTIpuMmep, mpu pabote ¢ yzaom HTTP
Bxoz, uToObI rapaHTMPOBATh, UTO MaHHbIe payload Bcerna OyayT SIBJASTHCS 00bEKTOM, Jaske eCiu
BXOZSIIIMIA 3aITPOC HEMTPABMUIBHO YCTAaHOBWUJI CBOJ TUIT cofepskuMoro 111 y3ia HTTP Bxopa, uTo6bI
BBITIOJIHUTD ITpeobpasoBaHme.

Ecu y3enm HaCcTpoeH Tak, YTOObI CBOVCTBO KOAMPOBAIOCH KAaK CTPOKA, U OH IOTyYaeT CTPOKY, 1asTb-
HeJiI1e MPOBePKY 3TOTO CBOVCTBA BBIMOMHATHCS He 6yayT. OH He O6yJeT POBepPsITh, SIBJISIETCS /U
cTpoka gomycTumMbiM JSON, 1 He 6ymeT nepedopMaTMpPOBaTh ee, eC/Iv BbIOpaHa oriys hGopMaTu-
pOBaHMSI.

IMogpo6Hee o JSON-cxeMe Bbl MOXKeTe y3HATh B CIeLMUKALIUNA 3/1eCh.

2.5.4 Yzen xml

xmil

Puc. 2.78 Y3en xml B ITanutpe

xml

Puc. 2.79 V3ea xml Ha Xoicre

BainonHsieT mpeobpasoBaHus mexay cTpokoit B XML dopmarte 1 ee ripeficTaBiaeHneM B JavaScript-
00beKTe, B TI0O0OM HarpaBJIeHUN.

IIpuaumaer:

» payload o6bekT | cTpoka — JavaScript 06bekT i XML-cTpoka.

* options 06BEKT — 3TO HeobsI3aTelbHOE CBOVICTBO MOXET MCIIOb30BaThCs JJ1s1 Tlepefaun
JII0OBIX TITApaMeTPOB, MOAIePKMBAEMbIX OMOIMOTEKOI, KOTOpas MCITONb3YeTCsl AJIsl TIpeoo-
pasoBaHusi B/u3 XML. CM. mokymeHTa1uo xml2js mjist mosydeHus 4OTIOTHUTENbHOM MHBOP-
Malun.

BoeiBogur:
» payload o0beKT | cTpoKa

— Ewin Ha BXOfe 3HaueHue CTPOKOBOTO TUIIA, Y3€JI ITBITAeTCSl IPOaHaIU3UPOBATh ero Kak
XML u co3maeT 06beKT JavaScript.
- Ecnu Ha Bxopme JavaScript 06beKT, y3es rmbITaeTcst TocTpouTb XML-CTpOKYy.

ITpu mpeo6paszoBanuy Mexxny XML 1 o6bekToM 1106bie XML-aTpuOyThl IO YMOIYaHUIO J00aB-
JITIOTCSL KaK CBOMCTBO ¢ uMeHeM $. JIio60e TeKCTOBOE coepskuMoe n06aBIsieTCst Kak CBOMCTBO C
MMeHEM _. DTV MMeHa CBOVICTB MOTYT ObITh YKa3aHbl B KOHGQUTYpaLUy y3/1a.

Hanpumep, cnenyroninii XML:
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<p class="tag">Hello World</p>

oymeT mpeobpa3oBaH B:

{

u.pn: {

ll$ll: {

"elass": ”tag”

3

" ": "Hello World"
3

3

2.5.5 Yzen yaml

Puc. 2.80 Y3en yaml B [Tanutpe

Puc. 2.81 V3en yaml na Xoscre

yaml|

BoimoniHsieT mpeo6pa3oBaHMs Mekay CTpokoir B YAML dopmare U ee IpeacTaB/leHUMEM B

JavaScript-o6bekTe, B TI0O0M HarpaB/IeHUN.

IIpuaumaer:

» payload o0bexT | cTpoka — JavaScript 06bekT miau YAML-cTpoka.

BeiBOAUT:

» payload o0beKT | cTpoKa

— Eumn Ha Bxome YAML-cTpoKa, y3en IMbITaeTcs MpoaHaIM3upoBaTh ee Kak JavaScript

0OBEeKT.

- Ecmn Ha Bxope JavaScript 06bekT, y3en co3gaetr YAML-CTpOKY.

2.6 Tpynna y3noB “xpaHunuuie”
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2.6.1 Ysen 3anucb B dain

3anucartb - dpann

Puc. 2.82 V3en 3anucek B ¢aitn B Ilanurpe

read file

Puc. 2.83 V3en 3anuch B daiii Ha XoJicTe
3anmceiBaeT msg. payload B ¢aii, 160 fo6aBeHMEeM B KOHEII, 60 3aMeHO CyIIeCTBYIOIIETO
KOHTeHTa. Kpome TOro, M MOKHO yHasTh (aii.

IIpuaumaer:

» filename cTpoka — ey He HACTPOEHO B y3Jj1e, 3TO HEOOSI3aTe/IbHOE CBOMCTBO YCTaHABIIN-
BaeT uMs (aiisa, KOTOPhIi OyIeT 0OHOBJIEH.

Boixop;: o 3aBepHIeHNnM 3almMcy BXOgHOe coo6meﬂme OTITPpaBJII€TCA Ha BBIXOOHO IIOPT.

IlaHHbBIE KaXKIOTO COOOIIeHNsT 6yayT J00aBIeHbI B KOHEI] (aiiia, IIpu JKeJJaHUM J00aBJIsIsI CMMBOJI
HOBOI CTPOKM \N MEXAY KaKIbIM.

Ecnu ucnonb3yetcst msg. filename, ¢aiin 6ygeT 3aKpbIT MOCIe Kaskaoi 3anucu. [IJis jydiieit
MIPOM3BOANTETBHOCTY UCIIONb3YiiTe (PUKCUMpOBaHHOE MM (aiia.

OH MokeT GbITh HACTPOEH Ha Iepe3amnuch Bcero ¢aiiia, a He Ha mobaBieHue. Hanpumep, npu
3aIMCH JBOWYHBIX JaHHBIX (TUIa M300paxkeHus) B daiii, cieqyeT UCIOMb30BaTh 3TY OMIMIO U
OTKJTIOUUTH OIIINIO T0OaBI€HNSI HOBOI CTPOKM.

KopypoBka JaHHBIX, 3alIMCAHHBIX B (paitia, MokeT 6bITh BbIOpaHa B CIIMCKE KOJUPOBOK.

KpomMe Toro, 3TOT y3€/1 MOKeT ObITh HACTPOEH Ha yaaneHue daiiia.

2.6.2 Ysen YreHue u3 ¢aina

ynuTaThb - hann

Puc. 2.84 Yzen Urenune us daiia B ITanurpe
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read file

Puc. 2.85 Y3en Urenne us cdaiiia ua Xoscre

YuraeT comepkumoe ¢aiiyia Kak CTPOKY MM IBOMUHbIN Oydep.

IIpuanmaer:

» filename cTpoka — 3TO CBOVICTBO yCTaHaBAMBaeT UM daiisia AJis YTeHUsl, ec/iM OHO He 3a-
IaHO B HACTPOMKaxX y3/a.

BeiBoaur:

» payload cTpoka | 6ydep — cogepskumoe ¢aiiia B Bue CTPOKU WIM IBOMUYHOTO Oydepa.
» filename cTpoka — ey He HACTPOEHO B y3Jj1e, 3TO HEOOsI3aTe/IbHOE CBOMCTBO YCTaHABIIN-
BaeT UM daiina ajis YTeHUsI.

Vms daiina o/DKHO ObITh aOCOMIOTHBIM MyTeM K (aiity, MHavYe OHO Oy[IeT IMyTeM OTHOCUTEIbHO
pabouero karasora mpoiecca Luxms Databoring.

B Windows mMoskeT 6bITh HEOOXOAMMO KOAMPOBATb Pa3AeUTeNN ITyTU IBOHOM KOCOI 4epToii,
HanpuMep: \\Users\\myUser.

[Tpu keTaHNY TEKCTOBBIN (aiiyl MOKHO pa36UTh Ha CTPOKM, BHIBOAS 10 OMHOMY COOOIITEHMIO [T
Ka)KIIOM CTPOKM, MM IBOMUHBIN (aii pa3sdbuTh Ha 6oee Mesikue GparMeHThI 6ydepa - pasmep
6JI0Ka 3aBMCUT OT OITePaIlMIOHHOJ CHCTeMbI, HO 00bIYHO cocTasisieT 64 Kb (Linux/Mac) mim 41 Kb
(Windows).

[Ipu pas6bueHMM Ha HECKOJIBKO COOOIIEHMII KaXKmoe cooOIIeHne OymeT MMeTb CBOJMCTBO parts,
dbopMupyIolIee MOTHYIO OCAEI0BATETbHOCTh COOOIIEHMIA.

KomyupoBKa BXOIHBIX TaHHBIX MOKET ObITh BIOpaHa 13 CITMCKA KOAMPOBOK, €C/IM BBIXOAHOI (hop-
MarT - CTPOKa.

2.6.3 Yzen HabnwpeHue

HabniopeHne

Puc. 2.86 V3en HaGmogenue B [Taaurpe

A
HabnoaeHue

Puc. 2.87 Vzen Hab6mropenue Ha Xoicre
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Hab6momaeT 3a M3sMeHeHUSIMM AVPEKTOpUM win daiina.

Bbl MO)keTe BBeCTM CITMCOK pa3fie/leHHbIX 3alsITbIMMU AUPEKTOpUit u/munu daiioB. Bam HYKHO
B3SITh B KaBbIUKM " . . . " Te U3 HUX, B KOTOPBIX €CThb ITPOOEIbI.

B Windows BbI JO/IKHBI MCIIONTB30BaTh ABOHYI0 06paTHYIO KOCYIO uepTy \ \ BMECTO OJJHOI B UMe-
Hax OVPEKTOPUIA.

[TomHOE MM daKkTMYecKy N3MeHeHHOoro ¢daiiia momeniaercs B msg. payload u msg.filename, a
CTPOKOBAsI BepCusI CICKa HabII0ieH1s BO3BpalaeTcsl B msg. topic.

.file cogepxut ToMbKO KpaTkoe MM (aiisia, KOTOPbI U3MEHWICS. MSg. type ComepkKUT TUIT
M3MeHeHHO enuHuIlbl, 00bIuyHO 9T0 file mig daiina wiu directory ajis AupeKTOpun, Torma
Kak msg.Size comepxut pasmep daiina B 6aiiTax.

B Linux Bce sgBisieTcs ¢aiaaMu, M MOXKET ObITh 10, HAOI0JeHEeM.

Ha6mogaemblie nupexkTopust wiv $aiiyl JOKHBI CylnecTBoBaTh. Eciu daiin mim
OUPEeKTOpUst OYOYT yaaaeHbl, OHM MOTYT IepecTaTh OTC/IEKMUBATHCS, Haske eCiu
OHM 3aTeM GyIyT CO3IaHbI 3aHOBO.

2.7 Tpynna y3nos luxmsbi

2.7.1 Y3en 3apatb peructp

Puc. 2.88 Y3en 3agatp peructp B I[laaurpe

Puc. 2.89 V3en 3agatp peructp Ha XoJjicTe

HaHHbBIN Y3€eJ IT03BOJIAEeT YCTAHOBUTD IJI TEKYIIET'O IMTOTOKaA OHpEILeJIéHHbII‘/JI KOHTEKCT MCITIOJIb30-
BaHMA OAaHHDBIX, a TAKXKe OIpeae/JIMTb Haua/JIbHYIO JaTy /I BbI60pKI/I JaHHbIX.

IIpuanmaer:
¢ Y3eJl IpMHUMAaET YIIPABJISIOIINIA CUTHAI.
BeiBoguT:

 V3es 3aaeT II00abHBIN KOHTEKCT (HACTPOIIKM), U3 3HAUEHUIT KOTOPBIX (popMupyeTcs Ao-
CTYITHBI/ HabOp KOJIOHOK B y3J/1aX Tura medrouting-step.
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ITIapameTpsi:

» DataSource crpoka — 3aJJaHHbII UCTOYHMK TAHHBIX, B KOTOPOM OyIeT IIPOBOAUTHCS BbI-
O00pKa JaHHBIX.

» Start Date ctpoka - 3amaét GWIbTP AJ1s1 BLIOOPKYM TAaHHbIX, IEpe X Mepenavei Ha rmep-
BBIJ IIIaT.

L4 FJ'IO68.J'II::HI:II7[ KOHTEKCT IMTOTOKa — THUIIbI JaHHBIX M KOMIIOHEHT, KOTOPbIE 6YILYT OOCTYITHbBI

TeKYIIeMY ITOTOKY

2.7.2 Y3en 3apatb Tabamuy ycnoBum

3agatb Tabnuuy
YCITOBUIA

Puc. 2.90 V3en 3agaTh Tabmuny yciosuii B [lanurpe

decision-table

Puc. 2.91 V3en 3agaTh TabGauIly yCIoBuii Ha XoJicTe

3amaeT TUII mIara M ycaoBus GuiabTpauum 4asi GOpMUPOBAHMS JaHHBIX. Y3ell UCIOIb3YyeT I7I0-
6a/IbHbBIN 3aJaHHBI I KOHTEKCT JAHHBIX, HA OCHOBE 3TOr0 GOpMUPYeT JOCTYITHbIE TAOMUIIBI U TUTI
y371a.

IaHHbI y3en B rpadmMueckoM pexXyuMe MO3BOJISET MOAb30BATENI0 CO34aTh TAOMUIIbI YCIOBUIT U
bunbTpanyy KOTopbie 6yAYyT ITOABATh HAa BHIXOJ, 3aJaHHbIE METKM U Pe3y/IbTaT GUIbTPaLIUN.

IIpuanmaer:

» dataSourceld cTpoka — MCTOYHMK JAHHBIX JJ1s1 TpeoOpa3oBaHMsI I OTOOpaXKeHMSI.

» startDate cTpoka — 3amaéT GUIbTP AJ151 BBIOOPKM TaHHbIX.

» prevNodeId uncio|cTpoka — uAEHTUMUKATOP CYIIECTBYIONIErO y3/a, C KOTOPOTO ObLI Ie-
penaH CUTHaI.

» flowIduncno|cTpoKa — MaeHTUHUKATOP TEKYILETO IMTOTOKA, K KOTOPOMY ITPMMEHSIeTCS Ipa-
BWJIO CpaBHEHMS U GUABTpALIUM

BeiBoauT:

o Texkymiuii cTaTyC onepauuy U pe3yabTHUpYIOlllee CBOMCTBO result co 3HaueHneM red win
green, a Takke HA6OPOM METOK 3aJaHHBIMM Uepe3 3arsTyIo.
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2.7.3 Ysen [pynnupoBaTtb AaHHbIe 419 uMnoprepa

Puc. 2.92 Vzen I'pynnupoBaTh gaHHbIE /151 uMmmnoprepa B [laautpe

Puc. 2.93 Vzen I'pyninmpoBaTh JaHHbIE O/ MUMIIOpPTepa Ha X0JICcTe

V3en 3ampoca JaHHbBIX 32 OAVH Iepyroj, BpeMeH!, a Takke TpaHchopmalmy/arperamn JIjst M-
noprepa. Co3gaeT MocieqoBaTeIbHOCTY coo0Iennit 1yst Luxms Importer Ha OCHOBe pa3IMYHbIX
MpaBuIL.

IIpuaumaer:

+ Name cTpoka — 3aJaeT CBOJCTBO MMeHM y3j1a Ha XOJICTe.
e Batch ID cTpoka — HavanbHbIN ID makera ajs1 uMrioprepa.
* Batch cTpoka — DOTOMHUTENbHBIN MTapaMeTp a1t Luxms Importer.

XpaHeHMe COO0IeHn i : ITOT y3es oymeT 6ydbepu3npoBaTh COOOIIEHMS BHYTPH, UTOOBI pab0OTaTh
c mocyienoBaTeNbHOCTSIMU. [1106anbHbli TapameTp nodeMessageBuf ferMaxLength moxkHo uc-
MI0JIb30BATh [IJIS1 OTPAHNYEHMST KOJIMYECTBA COOBIIEHMIT, KOTOPBIE y3el OymayT 6ydepr3oBaTh.

2.7.4 Y3en NnaHupoBLMK 33834

Puc. 2.94 V3zen IlmanupoBiuk 3agav B [Taautpe

Puc. 2.95 V3en [lmaHuMpoBIIMK 3aa4 Ha Xo0JICTe

JlaHHBI y3es MO3BOJIsIeT IVIAHMPOBATD 3aITyCK BBITIOIHEHMS 3a/1a4, MCII0/Ib3YSI TTOJHbIV CUHTAK-
cuc crontab. He umeet BxomoB. Ha BbIxoze OyneT MomaH CTapTOBbIM CUTHAJI Ha CJIEOYIONINIA B
yKa3aHHbIN MIepuoJ BpeMeHM U € 3aJaHHbIM MHTEPBAJIOM U IIPOMESKYTKOM.

IIpunumaer:

* Pattern cTpoka — nmepuoy 3arycka 3agaeTrcs cornmacHo cuHTakeucy CRON.
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2.7.5 Y3en SQL ucTouHuk

SQL UCTOYHUK

Puc. 2.96 Vzen SQL ncrtounuk B [laaurpe

SQL NCTOYHUK

Puc. 2.97 ¥3en SQL ucrounuk Ha Xoicre

V3en 3ampoca JaHHbIX C TPOM3BOJIbHBIM sql-3ampocom. JJaHHbBIN y3es BBIMIOIHSIET 3aMpoc B 3a-
manHoM Datasource c nmomoribio RSocket 1 ¢ ykasaHHbIMM ITapaMeTPaMu, CTATYC BbITOJTHEHMS
3ampoca OyzmeT OToOpaskeH B CTaTyce y3Jia

IIpyaumaer:

» msg.payload.query — cTpoKy sql-3ampoca, eciiu He yCTaHOBJIEH B CAMOM Y3JI€.
BoeiBoauT:

» PesynbTaT BbIMIOTHEHMS sql-3amTpoca coXpaHsIeTCsl B 00beKTe mSg.
ITapameTpsi:

 /IMA cTpoka - HaMeHOBaHMe y3/1a Ha XOJICTe.

e VICTOYHMK AaHHbIX APOILAYH — 3aJaHHbI MCTOUHMK JaHHBIX, IS KOTOPOTO OYIEeT BhITIOJ-
HEH 3ampoc.

» Pasmep 4YaHKa 4MCIIo - pe3yIbTaThl 3aMpoca K 611 co6MparoTcst B IPYIIbl YKa3aHHOTO pas-
Mepa.

[Tpuueyanue. Pe3ynbTaThl BIAAKOTCS MacCMBOM B OKHO OT/IaJuMKa, MHa4Ye BbIOalTcsa B payload
10 OOHOMYIO

Editor:
» CTpoka - Tesio 3aIrpoca KOTOPbIi JO/IKeH ObITh BBITIOJTHEH MTPY MHUIIMATIN3AIUA y3J1a.

IIpumep 3ampoca:

select 1 as num, 'one' as text_num

PesynbTaT 3amnpoca, BbIBeJ€HHbI B OKHO OT/IaJKM:
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v

{

" _msgid": "ad90d997b8aelac4",
"payload": {

"num": 1,

"text_num": "one"

3

"topic": "",
"end_of_stream": true

3

2.7.6 Y3en 3arpyska B gatacet

3arpyska B
partacet

Puc. 2.98 V3en 3arpy3ka B gartacert B Ilanutpe

3arpy3 Ka B Agartacert

Puc. 2.99 V3zen 3arpy3ka B gaTaceT Ha X0J/ICTe

VY3eJ1 3arpy3Kku JaHHbIX B 3a[JaHHbIN [aTaceT, MOATOTOBJIEHHbBIX MIPeabIaAYIUM y3I0M i Luxms
BI Importer. Y3en He MMeeT BbIX0[a, Ha BXOH, IIPMHMMAET OOMH ITapaMeTp.

ITapameTpsi:

¢ Name cTpoka — HauMeHOBaHMe y3Jia Ha XOJICTe.
» Dataset ID crpoxka - ID HauasmpHOrO Habopa JaHHBIX / onepauyy ajs Luxms BI Importer.

IIpunumaer:
» payload crpoka — chopMupoBaHHbIe TapaMeTpbl [JIs1 3arpy3KM JaHHBIX B AaTaceT yepe3

Luxms BI Importer.

2.7.7 Y3en OTnagka

OTnapgka

Puc. 2.100 V3en Otnaaka B [Iaautpe
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luxmsbi-debug

Puc. 2.101 V3en OTinagka Ha XoJicTe

OTrobpaxkaeT oT/IafouHble cO00IIeHNs U cBoiicTBa Luxms BI Importer rosmyuaemblie, yka3aHHBIM
y3J10M Ha OOKOBO¥ ITaHeN BO BKJIAZKe OTIAaIKU U, TPY HeOOXOAIMOCTH, JKypHaJle Cpeibl BbITIOJ-
HeHUs.

Bksajika OT/aiky Ha GOKOBOJ MaHe I 06ecieunBaeT CTPYKTYPMPOBaHHOE ITpe/iCTaB/IeHNe MOJTy-
YEHHBIX Y3JI0M COOOIIEHMIA, UTO YIIPOIIAET UCCAeA0BAHME UX CTPYKTYPBI.

O6BeKThI M MacCUBBI JavaScript MOTYT ObITh CBEPHYTHI M pa3BepPHYTHI IT0 Mepe He0OXOAVMOCTH.
Bydepsr MoryT oTo6pakaThCs B BUIE JaHHBIX KaK €CTb VIJIY B BUIE CTPOKM, KOT/IA 3TO BO3MOSKHO.

Psimom ¢ KaskabpIM COOOIIeHVEM OT/Iaf0YHast TaHe b TOKa3bIBaeT MHGOPMAIIUIO O BpeMeHU MOoJTy-
YeHMs COODIIeHMS, y3Jie, KOTOPBIN ero OTIIpaBwWI, M TUIle JaHHbIX. HaxkaTue Ha umeHTUUKATOD
y371a-MCTOYHMKA ITOKAKET ITOT y3e1 B paboueit 06/acTu.

VY3eJl He MeeT BbIXOAOB.

IaHHBI y3e/ MMeeT TOJMbKO OOMH BXOH, KOTOPBIV MHUIIMATU3UPYET 3aMPOC OTIAaA0YHbBIX CO00-
weHuii B Luxms BI Importer, u mapameTtp Name, KOTOpbIi 3a5aeT UM y3Jia Ha XOJICTe.

2.7.8 Y3en SQL 3anpoc B ¢aiin

Puc. 2.102 V3en SQL 3ampoc B darin B ITanutpe

Puc. 2.103 Y3en SQL 3amnpoc B ¢aiiin Ha Xosicre

BbIIosiHeHMe ITPOU3BOIbHOTO sql-3aIpoca B 3aJlaHHOM MCTOUHMKE JaHHbBIX C YKa3aHHbIMM I1apa-
MeTpaMu C COXpaHeHMeM pe3yJbraTta B (aiit hbopmara . CSV Ha cepBepe

IIpunumaer:
e msg.payload. query - Kop 3ampoca, eciy He yCTaHOBJIEH B CAMOM Y3JI€.

BeiBOgMT:
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» Pe3sybTaT BBITIOIHEHMS 3aIIpPOCa WM BIOOPKY 3aIaHHOJ ITOJIb30BATEIEM.
ITapameTpsi:

¢ /IMa cTpoOKa - HaMMeHOBaHMe y3Jia Ha XOJICTe.

e ICTOYHMK AaHHbIX IPOIIayH — 3aJaHHbII MICTOYHMK JaHHBIX, AJISI KOTOPOTO 6yIeT BBITOJ-
HEH 3a1poc.

e CSV c 3aronoBkaMu 4yeKOOKC - MO-yMOTUYaHUIO, €CIY He CTOUT rajiouka, TPOU3BOAUTCS
coxXpaHeHMe pe3y/bTaTa 3ampoca 6e3 3arojoBKa

» CSV paspenuTenb OporaayH - MeHIO BbIOOpa pasmenuTeneii 1jis . csv daitna. Ha Bbi6op
JIOCTYITHBI:

» CXaTblh UeKOOKC - ecu CTOUT TaJlouka, MTPOM3BOAUTCSI COXpaHeHMe pe3y/ibTaTa 3ampoca B
OJIVH U3 CaMbIX ITOMY/ISIPHBIX aJITOPUTMOB C3KaTHs, KOTOPbBIN O3BOSIET YMEHBIIUTh pasmMep
daitna. daiin coxpaHsercs B popMmare . gz.

* MOMbITKM YMCIIO - 00IIee YMCIIO MOMBITOK McHomHeHus1. Ecm ykasats 1 (Kak ¥ 1Mo ymosrda-
HUIO), TO TIOBTOPHBIX IIOTBITOK HE OYeT.

e 3apgepkka (MC) 4MUIO - 3a7epP>KKa MeXIY NOBTOPaMM IPY BO3HUKHOBEHUN UCKITIOUEHMNS,
eC/Iy mapaMeTp He yKa3aH - Mo-yMoJuaHMio 5000 mc.

IIpuMmep cTPYKTYpBI KOoJa B y3/1€ PyHKUUA UCXOASUIMI HA BXo, y3iay SQL 3anpoc B ¢ann

1 | msg.payload = {3};
2 | msg.payload.query = 'select 1 as num, \'one\' as string';
3 | return msg;

Editor:

. CTDO Ka - TeJIO 3aI1pocCa KOTOprﬁ OOJIDKeH OBITH BBITIOIHEH IMpn MHMOUAJIN3alumn y3Jid.

2.7.9 VY3en Bbibpatb SQL-Tabnuuy

BblOpaTe SQL
Tabnuuy

Puc. 2.104 V3en BoiopaTs SQL-Ta6nuy B Iaaurpe

luxmsbi-dump-table

Puc. 2.105 V3en BeiopaTs SQL-Ta6auiry Ha Xojcre
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Boirpyskaet gamm tabmuil B .csv ¢aiia. CymecTByeT ABa peskuma paboTs y3ia: SQL 1 Table.
SQL ITo3BossieT BRITPY3UTh JaHHbIE C IPOU3BOJIBHOIO sql-3ampoca, chopMupoBaTh UX B Gaiii ¢
BO3MOXKHOCTBIO JIaJIbHeIIIeli makeTHO 00paborku. IIpu ommnbke B SQL 3ampoce ¢aiii Bce paBHO

OyIeT BBIIPYsKeH, HO ITyCTOM — coobIIeHne 06 OmMnbKe MOKET ObITh BbIBEAEHO B y3iie OTnagka.

Table ITo3BossieT BbIOPATh HYKHYIO TaO/IKILy B rpaduueckoM peskuMe, MMocjaenoBaTebHO OyaeT
IpesJIoskeHOo BbIOpaTh U3 TeKylleii CTpyKTypbl BIl, Heo6xoaVMble II0b30BaTeNI0 JaHHbIE.

IIpyaumaer:

 VrpaBisiOIINi CUTHAJ JIJISI Hauajia BIrpy3Ku mwim copmupoBanHbiit SQL 3ampoc.
BeiBoguT:

» Ha BbIXO[le mosyuaeT CChIIKY Ha chopMMpOBaHHbIi ¢aiti Beirpy3ku B CSV ¢popmare ¢ pas-

IenuTeneM , .

2.7.10 Yzen UmnoprT daiinos

Puc. 2.106 Y3en Ummniopt daityios B Ilanutpe

Puc. 2.107 Y3en UmmnopTt ¢daiyioB Ha XoJicTe

IlaHHBII y3€JI T03BOJISIET TPOU3BECTY UMIIOPT . XL SX, .csv, .dbf daiinoB B Tabnuiry 6as:

PostgreSQL

 ClickHouse

» MsSQL

Oracle (aKkcriepyMeHTaIbHbII)

I[pu 3arpyske daiioB Tnna .xslx, .dbf ysen aBTomaTndecku cosgaet Tabim-
1y. [Ipu 3arpy3ke . csv ¢aiiia Heo6X0aMO 3apaHee CO3aTh TA6MILY, B KOTOPYIO
3arpyskaloTcs JaHHbIe.

IIpyaumaer:

» msg.dataSourceFilePath crpoka — myTh K ¢aitTy-MCTOYHMKY Ha CepBepe.

PykoBozacTBO nosnb3oBaresst Luxms Data Boring 75



b Lu=msBlI 2 Ommcaunue y3ia0B Data Boring

¢ msg.headerRow unciio - HoMep CTPOKM 3arojI0BKa.

e msg.firstDataRow uucio - HoMep MepBoii CTPOKYU C JAaHHBIMNA.
¢ msg.sheetNumbers uncio/cTpoKa - CIIUMCOK CTPaHMUII.

¢ msg.shemaName cTpoka — UM CXeMBI.

» msg.tableName cTpoka — MM TaGINUIIBI.

ITpu 3arpyske .xlsx (aiiia y3ea aBTOMaTUUeCKM MPUBOAUT 3aTOJIOBOK K HIK-
HEeMY perucTpy, TPaHCIUTEPUPYET, a TAKKe K TyOaMpyeMbIM 3aIIUCSIM T0OaBIIsieT
roctdukc

BoeIiBoguT: - Pe3y1bTaTOM BBITIOJTHEHMST 3aITPOCa SIBJISIETCSI MMSI CX€MbI, B KOTOPYIO ObLJIa IMTPOU3-
BeJleHa 3aMiCh, ¥ Tabnuia.

Ve umMmeeT CJieayiolye mapaMeTpsl:

» /IMa cTpoka — nMs y3J1a, oTo6pakaeMoe Ha XOJICTe.

» [lapaMeTpbl M3 MOTOKA YeKOOKC

* peHTudukaTop nony4vaTesns CTpOKa - paHee 3aJlaHHBIA MUCTOUYHUK JAHHBIX B aIMUHM-
CTPATUBHOI TaHeNN.

e [lyTb K Ganmay-mCTOYHMUKY CTPOKA

* HomMep cTpokm 3arosioBkKa 4mcio

e HoMep nepBOM CTPOKW C AAHHbLIMWU YUCIIO

¢ CAMCOK HOMEPOB CTpaHML, YMUIO/CTPOKA

e /IMA cxeMbl CTpoKa

* IMa Tabanubl CTpoka

» Mode mporayH - UMeeT TPU COCTOSIHMSI, KOTOpbIe MOKHO BbIOPATh:

Mode Onucaumne

Truncate YOATUTD COMEPKMMOE TaOTUIIbI
Append  106aBUTH K COAEPKMMOMY TaOIMUIIbI

Drop MOTHOCTBIO YIATUTD TaOINILy

* [lpeobpas30BbIBATb TWUMbl UeKOOKC - ITO-YMOIYAHUIO, €C/TM He CTOUT Tajlouka, TPpOU3BOLUT-
cs1 3arpy3ka 6e3 mpeo6pa3oBaHus B popmat cTon6oB Tumna string/text.

e YpanuTb Gann No 3aBEPWEHWMI0 YeKOOKC - MO-YMOSUYaHMIO, eCM He yKa3aHa rajaouka,
daiin He ymansieTcsi ¢ cepBepa.

st Pa3HbIX TUIIOB OAHHbIX TOCTYIIHBI pa3HbIE Ha60pr ImapamMeTpoOB.

2.7.11 Y3en Umnopt CSV

Nmnopt CSV

Puc. 2.108 Yzen Ummopt CSV B [Ianutpe
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Nmnopt CSV

Puc. 2.109 ¥zen Umnopt CSV Ha XoscTe

JJaHHBI y3eJT T03BOJISIET TPOU3BECTYU UMIIOPT . CSV (aiia B TabIuiLy.

IIpuaumaer:

» msg.payload.table crpoka — uMs TaGINIIbI, €CJIV HE YCTAHOBJIEH B CAMOM Y3JIe.
* msg.payload.sink cTpoka - myTb daiina csv, xpaHsuiuiicsi Ha cepsepe. CBOCTBO MOXKET
OBITb ITepeaHO Ha BXOJ, Y3JTy, ONIpeIeIeHHbIM B y3J/ie QYHKLMS :

msg.payload = {};

msg.payload.sink = 'file://'+flow.get("path");
msg.payload.table = flow.get("table")
return msg;

BeiBoguT:
 JlaHHBIN y3es mepegaeT majee TEKYIIMIA CTATyC orepalny uMIopra daiiina
V3en umeer ciiegyooiiye napamMmeTpsbl:

/M5 cTpoka — uMs y3J1a, oTo6pakaemMoe Ha XOJICTe.

e ICTOYHUK AaHHbIX MEHIO IPOTIAAYH — 3aJaHHbI MCTOYHMK JaHHBIX, OTKYAa OyIeT Ipou3-
BeleH VIMITOPT.

» Tabauua cTpoka — HaMeHOBaHMe Tab/INIIbI, B KOTOPYIO OyZIeT MpOoM3BeleH UMITOPT.

e YoanuTb Gann no 3aBeplLeHUn YeKOOKC - TTOo-YMOMYAHUIO, eCIy He YKa3aHa rajiouka,
daiin He ymansieTcsi ¢ cepBepa.

« CSV c 3aronoBkaMu 4eKOOKC - TO-YMOIYAHUIO, €CTY He CTOUT TaJI0UKa, 3aTPYKETCS . CSV
(daiin 6e3 3aromoBKa

« CSV paspenuTenb OpONAayH - MeHIO BbIOOpa paspenuTeneit s . csv daiina. Ha Bei6op
IOCTYITHBI:

1. tab
2. |
3.,
4,

.
2

®daiin yaoasaeTcsd BCeraa, gaxke Ipy BOSHMKHOBEHUU UCKITIOUEHNA.
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2.7.12 Ysen Kafka notpeburenn coobwenuin B Data Boring

Puc. 2.110 Y3en Kafka morpe6urens cooomennii B Data Boring B ITanutpe

Puc. 2.111 V3en Kafka morpe6uTens cooomennii B Data Boring Ha Xoscre

ATOT y3e1 MOKHO MCIIOb30BaTh AJ1s paboThl ¢ coobmenmsmu Kafka. Y3en-morpeburens coobiie-
HUIA.

IMorpebuTteny TemaTnueckux coobmennit kafka, KoTopble TreHepuUpyIOTCS B COOOIIEHMSIX
Databoring. ITpegoctaBsieT THUIThI 6a30BOTO U BLICOKOTO YPOBHSI.

2.7.13 Y3zen Kafka npousBoaurtenn coobueHuii B Data Boring

Puc. 2.112 V3en Kafka nponsBoautens coob6mennit B Data Boring B ITaauTpe

Puc. 2.113 V3en Kafka mpousBogurenn cooouienuit B Data Boring Ha Xosicre

OTOT y3€e/1 MOKHO MCITO/Ib30BaTh JIJIst paboThI ¢ coobmeHusamu Kafka. Y3en-nmpoussonnurens coo6-
LIeHUI.

[Tpeobpasyet coobmenne n3 Databoring B TemaTnueckue coobmenust Kafka. ITpegocrasnser -
IbI 6230BOT0 ¥ BBICOKOTO YPOBHSI.

78 PykoBopcTBO nonb3osarens Luxms Data Boring



2.7 I'pynmna y3a0B luxmsbi W Lu=ms Bl

2.7.14 Ysen Perucrtpaums notoka

Perucrpauna notoka

Puc. 2.114 V3en Perucrpauus noroka B [Tlaautpe

orch-flow

Puc. 2.115 V3en Perucrpanus nmoroka Ha XoJicre

V3en perucTpaium craTyca moToKa, AJisi OTCAEKMBAHMS CTapTa, 3aBepIIeHs M aBapUitHOTO 3a-
BepIlleHMs TTOTOKA.

ITapameTpsi:
¢ /IMa cTpoKa.
HaumeHoBaeHMe y3j1a Ha XOJICTe:

» (a3a cTpoka. 3ajlaeT TPUITEP PerucTpanyu COObITHUS Hauaia, OKOHUaHMS VIV aBapUITHOTO
3aBepIIeHNs II0TOKa

da3za:

e CTapT noToka.Perucrpupyet coObITHE OPKECTPATOPA IIPU CTAPTE MOTOKA.
» 3aBeplweHne noToka. Perucrpupyer coObITHE OPKECTPATOPA IIPY 3aBEPIIEHUM ITOTOKA.

» OQwmbka B noToke. PeructpupyeT coObITME OpPKeCcTpaTopa MNPy IOSIBJIEHUM OIMOKM BO
BpeMSI BbITIOJTHEHMST TIOTOKA.

2.7.15 Y3en lNepuop

ie o

Puc. 2.116 V3en Ilepuop, B [Tanutpe
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Puc. 2.117 V3en Ilepuon Ha XoJjicTe

Co3gaer MoToK “IepuoaoB” AJis UMITOpTEpa JaHHbIX B JataceThl LuxmsBI.

VY3es MeeT HeCKOJIbKO BbIXOJOB, KaXKAbIN BbIXOI OTBedaeT 3a CBOi Tuml nepuoga — 'O, MECALL,
1 Tak nanee. Habop TUIIOB MOXKHO BbIOMPATh B KOH(PUIypaluu y3i1a. B moToK 6yayT oTmpasie-
HbI CO00IeHMS ¢ TTosieM periodId, KOTopblit 3aTeM UCTIOAb3yeTCs B y3/1ax Tura IpynnMpoBaTh

JaHHble Ona MMnopTepa.

ITapameTpsi:

» fromDate - maTa Havaja reHepanyy NePMUOHOB (BKIIOUNTEIHLHO). MOXKeT ObITh Iepeoripe-
JIeJIeHO BO BXOosIeM coobueHun B popmate ISO8601.

» toDate — maTa OKOHYAHMSI reHepaluuyn MepruoaoB (MCKIIOUUTEIbHO). MOKeT ObITh Ilepe-
ompeneeHo BO BXosineM coobiieHnu B popmate ISO8601.

» duration - mmMTenbHOCTb MHTEpBaIa reHeparuy B hopmate ISO 8601 duration, eciu yka-
3aHO — napametp toDate urHopupyercs. MoxxeT NIpMHMMATb OTPULIATEIbHbIE 3HAUEHMS, B
TaKOM ci1yvyae reHepanus nnpoucxogut ot fromDate B nponuioe, fromDate npu 3TOM Mc-
K/II0YAeTCsT Kak rmociengHee 3HaueHe. MoskeT ObITh IepeorpeiesieHO BO BXOISIIEM CO00-
LIeHUMN.

IIpumep: Bxogsiee coobiienme {fromDate: ’2000-01-01°, duration:’P1@Y’} reHepu-
pyeT pecsathb nnepuogos Tuna 'O ¢ 2000 o 2019 rof BKIIIOUUTENBHO.
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2.7 I'pynna y3nos luxmsbi it Luxms Bl

2.7.16 Y3en BbinonHuTb NPOM3BOJIbHDIN 3aNpPOC HA cepBepe

Puc. 2.118 V3en Bpino/HUTh MPOM3BOJIBHBIN 3alIpoc Ha cepBepe B [laautpe

Puc. 2.119 V3en BeInnosHUTH IPOM3BOJIBHBIN 3alIpOC Ha cepBepe Ha XoicTe

BrinonHeHMe mpou3BoIbHOTO Sql-3arpoca B 3aJaHHOM MCTOYHMKE JaHHBIX C YKa3aHHbIMM Mapa-
MeTpamMu

IIpuaumaer:

» msg.payload.query - cTpoKy sql-3amnpoca, eciu He yCTAaHOBJIEH B CAMOM Y3JIe.
BeiBOgMUT:

» PesynbTaT BBITIOHEHMS 3aMpoca WiK BbIOOPKH, 3aJaHHOI MTOJIb30BaTe/IEM.
ITapameTpsi:

» IMA cTpoKa — HaMMeHOBaHMe y3J1a Ha XOJICTe.

* ICTOYHMK AaHHbIX CTPOKA — 3aJaHHBIN MCTOYHMK JAHHBIX, /IS KOTOPOTO OyIeT BhITIOTHEH
3arnpoc.

* OwMbKY B Pe3ynbTaT YeKOOKC - eyin 3a7aH, TO KO OMIMOKYM COXpaHSIeTCSI B 00bEKT MSg.
V3en B TakOM CJTyyae OToOpakaeT COOOIeHe WAL SKeITOV MEeTKOV IO, y3/I0M U TTOTOK
06pO6OTKM He MpephIBAETCS.

» Editor crpoka - Teno 3arpoca, KOTOPbIi MOKeH ObITh BBITTOJIHEH TP MHULIMAIU3AIIUN
y37a.

IIpumep 3amnpoca:

INSERT INTO d_date

(dt, plan, fakt)

SELECT t.day::date as dt, random() * 100 + 44 AS plan, random() * 100 AS fakt
FROM generate_series(timestamp '2022-05-01' s

timestamp '2022-10-30' .

interval '1 day') AS t(day)
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7 | order by t.day::date;

PesynbpTaT 3ampoca, BbIBeJIeHHbIV B OKHO OT/IaJKN:

{
" msgid": "b@312abadab8f0ss",

"payload": {
"result": 183,
"counts": [
183 17,

[ N S

s | "time": 9
9| 3,
10 lltopicll : mnn

n| 3}

2.7.17 Y3en SOAP

Puc. 2.121 Y3ea SOAP Ha XosicTe

VY3en SOAP 1103BoJIsSIeT MOb30BaTeNsIM OTHpaB/sITh SOAP-3ampoc.

2.7.18 VY3en Xpatb Bcex

Eé luxmsbi - wait %}

Puc. 2.122 V3zen JXpatb Bcex B [lanutpe

XXpatb Bcex

Puc. 2.123 V3en JKgaTp Bcex Ha XoJicTe

Y3e/KIET BXOISIINX COO6IJ.leHI/II‘/JI OT BCeX HpI/ICOEIU/IHéHHbIX Ha BXO[J y3JIOB, c06MpaeT X B MaCCUB
msg.parts u rnocejIaeT gajblie.
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2.8 T'pynma ys3ioB jupyter L Lu=msBI

2.8 lpynna y3nos jupyter

2.8.1 Ysen jupyter-get

Jupyter get

Puc. 2.124 V3en jupyter-get B [Tanutpe

Jupyter Get

Puc. 2.125 V3en jupyter-get Ha Xoscre

2.8.2 VYsen jupyter-put

Jupyter put

Puc. 2.126 V3en jupyter-put B ITaaurpe

Jupyter Put

Puc. 2.127 V3en jupyter-put Ha XoJicTe

2.8.3 Y3en jupyter-run

PykoBojcTBO nosnb3osareis Luxms Data Boring 83



G N G LB =CH =)

3 Tabnuubl peweHni

3.1 Untepdeiic nonb3oBatens

v luxmsmed

luxmsbi -
medrouting -
step

Puc. 3.1 Y3bI o1 paGoThI C HACTPOEUHBIMM TAOIUIIAMU

3.1.1 luxmsbi-medrouting-context

OTOT y3es OO/KeH UATU TepBbIM. B HEM 3aa€TCs TMTOAKIIOUEHME K MCTOUHMKY JTaHHBIX IJISI BCEX
MOCJIeAYIOUIUX peularnuiux maoauy.

3.1.2 luxmsbi-medrouting-step

ATOT y3eJ mpemocTaBiisgeT MHTepdeiic K pewarnwum mabauyam.
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3.1 UnTepdeiic monb3oBaTes it Luxms Bl

3.1.3 MNpumep noToka

N T
el | | | 1

@ $ timestamp ()

il

set flow.payload —Cﬁ set msg.payload
@ complete

OcmoTphbi-3 Ocmotpei-3 ?}—Cé AwnarHoswl-3 5
Complete ® complete @ complete
OcmoTpbi-3 ?—{] OcmoTpsbl-3 .QD_CTC

@ complete @ complete

® complete

eanar © T mmlE 0

Puc. 3.2 Ilpymep MOTOKA € pelIaloiMU TaOIUIaMM

3.1.4 MoaroTtoBKa AaHHbIX

[l MOArOTOBKYM HAaYa/IbHBIX JAHHBIX, CO30aHMSI HEOOXOAMMBIX TaOINIL U MTPOUMX ITOXOKMX 337,24
MOSKHO TI0/Tb30BaThCsI OOBIUHBIMM MHCTpYMeHTamu Data Boring. Harpumep, MOXHO BOCITO/Ib30-
BaTbhCA y370M Luxmsbi-run-sql. OToT y3esn moaaepskuBaeT MIabIOHM3alMI0 C TOMOIIBIO CIe-
[IMAJIbHOTO CMHTaKcKca. [lepemeHHbie 13 cpenbl Data Boring MOXXHO MO CTaB/ISITh B TEJIO 3aIIpoca.
[I1s1 9TOTO MCITOb3YiiTe KOHCTPYKIMIo: ${var_name}.

[Ipumep:

create table if not exists databoring."flow_${msg.payload.flowId}_all"

C

patient_id uuid,
event_date date,
patient_sex char(1l),
patient_age int,
Lpu_code text,

visit_case_type int,
vitalparam_code text,
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11
12
13
14
15

17

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43

46
47
48
49
50
51
52
53
54
55
56
57
58

60
61

63

ik Luxms Bl 3 TaGnuiibl penreHn

mpstr_value text,
mpint_value int,
vitalspr_code text,
mkb text
s

truncate table databoring."flow_${msg.payload.flowId}_all";

insert into databoring."flow_${msg.payload.flowId}_all"
select

k."identityCode"::uuid as patient_id,

v."visitDate" as event_date,

'"F' as patient_sex,

date_part('year', age(k."dateTaken", k."datR")) as patient_age,
L.code as lpu_code,

v."caseTypeld" as visit_case_type,

vp.code as vitalparam_code,

mstr.value as mpstr_value,

mval .value as mpint_value,

vspr.code as vitalspr_code,

ml . mkb

from reg_pregnancy.karta k

join reg_pregnancy.visit v on v."kartaId" = k.id

join reg_pregnancy.lpufull 1 on l."lpuId" = v."lpuIld"

left join reg_pregnancy.mkblist ml on ml."visitId" = v.id
left join reg_pregnancy.meddocument md on md."visitId" = v.id

left join reg_pregnancy.meddocquantity mdq on mdqg."docId" = md.id
left join reg_pregnancy.vitalparam vp on vp.id = mdq."paramId"

left join reg_pregnancy.medicalparamspr mspr on mspr.'quantityId" = mdq.id
left join reg_pregnancy.medicalparamstring mstr on mstr."quantityId" = mdqg.id
left join reg_pregnancy.medicalparamvalue mval on mval.'quantityId" = mdg.id

left join reg_pregnancy.vitalspr vspr on vspr.id = mspr.value
where k."dateTaken" between '${msg.payload.startDate}' and current_date;

create table if not exists databoring."flow_${msg.payload.flowId}"

¢

patient_id uuid not null,
route_node_ident text not null,
node_id text not null,
event_date date,
patient_sex char(1),
patient_age int,

Lpu_code text,

step_no int,
step_result text,

reason text

)

create table if not exists databoring."flow_${msg.payload.flowId}_s"
as table databoring."flow_${msg.payload.flowId}" with no data;

truncate table databoring."flow_${msg.payload.flowId} s";
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3.2 OmicaHue HaCTPOeUYHBIX Ta6mL, B b1 W Lu=ms Bl

3.1.5 lMepemeHHble cpeabl BbinonHeHwns Data Boring

[TepemeHHas OnucaHue

msg.payload.flowld id moToka (yHuKasieH ajist cepBepa Data Boring)
msg.payload.startDate [laTa, Bbi6paHHasi B KOHTeKcTe medrouting-context

3.2 OnucaHue HacTpoeuHbiX Tabnuy B B[

*® route_node_filters

¢ node_ident text NOT NULL
¢ ident text NOT NULL

id int4 NOT NULL

title text NOT NULL

is_mandatory int4 NOT NULL

col_table text NOT NULL

col_name text NOT NULL

op_list jsonb NOT NULL *® route_nodes
col_type text NOT NULL 5 ident text NOT NULL
col_src jsonb NOT NULL

config jsonb NOT NULL id bl enrinb e

title text NOT NULL
source_type text NOT NULL

" route_node_queries config jsonb NOT NULL

id int4 NOT NULL

node_ident text NOT NULL
joined_tables jsonb NOT NULL
sql_before text
sql_query text NOT NULL
sql_after text

Puc. 3.3 CxeMa HAaCTPOEYHBIX TAOINAIL,

3.2.1 databoring.route_nodes

B aT0it Tabnuile XpaHSTCS TUIIBI pewarwux madauy, KOTopble OyIyT OJOCTYIIHBI B MHTepdeiice
Data Boring.
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Ta6muia 3.2 CtpykyTpa Tadiauubl databoring . route_nodes

Cronberr Tun Omnmucauue

id integer 3amoJiHsIETCS aBTOMAaTUYeCKMU

ident text TEKCTOBas MeTKa-KJiou

title text Ha3BaHMe IJig uHTepdeiica

source_type text HasBaHMe perucrpa (reg_platformuim reg pregnancy)
config jsonb CUCTEeMHbIE HACTPOMKMU

Ta6nuia 3.3 Ilpumep 3anonHenns: databoring.route_nodes

id ident title source_type config
1 iam-reg-pregnancy-observation OcMoTpBI reg pregnancy {}
2 iam-reg-pregnancy-diagnosys JviarHo3bl reg pregnancy {}
3 iam-reg-pregnancy-observation-2 OcMmoTpbl-2 reg pregnancy {}
4 iam-reg-pregnancy-diagnosys-2 HOuarHosei-2 reg pregnancy {}
5 iam-reg-pregnancy-observation-3 OcMmoTpbI-3 reg pregnancy {}
6 iam-reg-pregnancy-diagnosys-3 HOuarHo3el-3 reg pregnancy {}

3.2.2 databoring.route_node_filters

Tabnuia 3.4 CrpykyTpa Taonunsl databoring.route_node_filters

Cronberr Tun Omnucauue

id integer 3amoJiHsIETCS aBTOMATUYeCKMU
node_ident text MpuUBsI3Ka K route_nodes
ident text TEeKCTOBAasI MeTKa-K/IIu

title text Ha3BaHMe Jj1s1 MHTepdeiica

is mandatory integer sBjsIeTCs M 06SI3aTEILHBIM

col _table text tTabnuia B BI, c KOTOPOIt CBSI3aHO 3TO yCIOBMUE

col name text cronbelr B BI, c KOTOPBIM CBSI3aHO 3TO YCJIOBUE

op_list jsonb  CIIMCOK HOMYCTUMMBIX OTIEpalNii CpaBHEHMST

col_type text TUII cTO/6O1a B BT

col_src jsonb  cyskeOGHOe 1oITe

config jsonb  cucTeMHbIe HACTPOIIKM
[lpumep 3amomHeHust monsg op_Llist: ["=", ">!"  U>="_ tg=lroongn o=t oo tgintt
"between']
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3.2 Onucanue HacTpoeuHbIX TadmuL, B BJ] b Lu<msBI

Ta6muia 3.5 Ilpumep 3anonaennst databoring.route_node_filters.
is_-
mandatory col -

id node_ident ident title table col name

20 iam-reg-pregnancy- lpu code OID MO 1 Ipu_code
diagnosys-2

21 iam-reg-pregnancy-  patient age Bospact 1 patient_age
diagnosys-2 naeHTKn

22 iam-reg-pregnancy- Kop pesynprata O
diagnosys-2 vitalparam - ocmoTpa vitalparam_-

code code

23 iam-reg-pregnancy-  mkb Kog, MKB 0 mkb
diagnosys-2

24 iam-reg-pregnancy- _prev - [TpuumnHa 0 prev -  reason
diagnosys-2 reason step

3.2.3 databoring.route_node_queries

Ta6nuia 3.6 CrpykyTpa Taoaunsl databoring . route_node_queries

Cronber Tun OmnucaHue

id integer 3aTI0THSIETCS aBTOMATUYECKA

node_ident text puBs3Ka K route_nodes

joined_tables jsonb Cnmcox CTos6II0B, KOTOPbIE UCIOMb3YIOTCS B

pelaIei Tabunile. UCIIOAb3YeTCs AJIs1 BhIOopa
SOL ma6ioHa.

sgl_before text 3arpoc, BbITTOHSIEMbII TTepe, OCHOBBIM
sql_query text OCHOBHOJ1 3aITpOC
sql_after text 3amnpoc, BbIIIOHSIEeMble TTOC/Ie OCHOBHOTO
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4 Kuura peuentos

4.1 UHvumanusaumsa CBOMCTB A9 NOTOKa

inject ormpasisieT coobiieHMe B TOTOK BPYYHYIO WM Yepe3 paBHbIe MPOMEXYTKU BPeMEHMU.
IlaHHbIE B COOOIEHMM MOTYT OBITh Pa3JIMUHBIX TUIIOB, BKITIOUAs CTPOKY, UMCJIA, IOTMUECKMIi 3HA-
yeHMs1, 00beKThI JavaScript, 3HaueHMSI TOTOKOBbIX/TII00AIbHBIX KOHTEKCTOB MJIM METKY TEKYIIETrO
BpeMeHU, KOTOpas SIBJSIeTCS TeKyIuii BpeMeHeM B MWIJIMCEeKYHIaX, ITpomenimux ¢ 1 sasaps 1970
roja.

Co3maguM OpOoCTeNIIMi IIOTOK C UCIIOb30BaHMEM inject:

Puc. 4.1 IToTok c inject

PaccMOTpuM IpMMep C BKIIOYEHHBIMM COOOIIEHUSIMM CTPOKM, YMCIA, JIOTMYECKOTO 3HAUEHUS U
MeTKM BpeMeHM NPy eXXegJHeBHOM noBTopeHun B 12:00:
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4.1 Uanuuaansanus CBOMCTB OJISI IIOTOKA

WU3meHuTb y3en inject

OTtmeHa oToBO

Ypanutb

# CsoiicTBa # B

3 Vims
msg. topic =v g x
msg. payload = ¥ MEeTKa BpeMmeHu x
msg. number =|wv & 12345 x
msg. boolean = v & true x
msg. array =~ {} [-9,10,-5,1,0,1000] x

+ no6asuts inject now

® OTnpasuTb Yepes | 0.1 cek, 3aTem

C MNosTopsTb B onpepeneHHoe Bpemst v
g 12:00
no ®nn T ™ cp
¥ ur ¥nr ™ c6
®sc

Puc. 4.2 CBoricTBa inject

B pesysnbrare 3amycka y3/a [oJIyuuM CaeAyolinii OTBeT:
[To ymomryaHMIO y3eJ1 3aITyCcKaeTcsl BpYYHYIO IT0 HasKaTuM Ha KHOTIKY B pefakTope. Ero Takske Mosk-
HO HACTPOUTH Ha aBTOMATUYECKMIT 3aITyCK C MHTEPBAJIOM, Yepe3 paBHbIe ITPOMEKYTKM BpeMeHU

WJIN I10 paCIIMCaHMIO B OIIpeae/IieHHbIe JHU 1 B OIIpede/IeHHOe BpeMsi.

Kopg nmotoka

C

{
"id": "899527d82f3a04al",

"type": "inject",

"z": "c8601fec211e98b5",
"name": "inject",
"props": [

{

"p": "topic",

"vt": "str"

}’

{

ll.pll: llpayLOadll
}’
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W Lu=ms Bl

4 KHura perenrtos

{

"p": "number",
"y "12345",
"vt": "num"

3,

{

"p": "true false",
"v'": "true",
"vt": "bool"

3 e
"repeat": "",

"ecrontab": "00 12 * * *"
"once": false,
"onceDelay": 0.1,
"topic": "text",
"payload": "',
"payloadType": '"date",
"x": 870,

"y": 520,

"wires": [

L

"17bd4d95622015d6" ]

3

{

"id": "17bd4d95622015d6",
"type": "debug",

"z": "c8601fec211e98b5",
"name": "debug 3",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": '"true',
"targetType": "full",
"statusval": "",
"statusType": "auto",
"x": 1020,

"y": 520,

"wires": []

1]

4.2 MnaHupoBLUMK 3apa4

IaHHBI y3e TpegHa3HaueH AJIs YIIpaBIeHeM epUOAMYEeCcKOTo 3aIrycka nmoroka. Ilpegocras-
JiseT 6osee TIyOOKMe BO3SMOKHOCTH, HEXXeIM inject. B 1mabm0H y3/1a MOXXHO BIIMCHIBATD JTIOOYIO

KOHUTypaIuo cron.

,[[OKYMEHTEU_U/ISI cron

92
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4.2 TITaHUPOBIIMK 3a7a4 it Luxms Bl

[Tpumepbl KOHGUTYpALINT UCTIOTB30BAHMSI Cron

Puc. 4.3 [10TOK ¢ IJIaHMPOBILMKOM 3a7a4

B manHoM mnpumepe ucrnonb3dyeM OaHHYH KoHdurypauuio: 16 8,10,12,14,16,18 * *
* - KOTOpas O3HauvaeT, UYTO AAHHBIN y3eJ OTAACT KOMaHAy Ha CTapT MOoToKa B 16 MUHYT B
9,11,13,15,17,19 yacoB eXkegHEBHO ¥ €XKeMeCSUHO.

B maHHOM MpuMepe UCII0/Ib3yeM MPOCTOit 3arpoc 1 13 6a3bl.

M3ameHnTb y3en SQL UCTOYHKMK

¥Yoanutb OTmeHa [OTOBO

£+ CeoiicTBa LANEIRE
W Mms SQL MCTOYHMK
W MICTOYHMK
NaHHbIX luxmshbi b
1 SELECT 1

Puc. 4.4 3anmpoc B UICTOYHUK

B pesynbTaTe Mmosay4yaem CJeAyoONIii OTBET:

120972022, 31729 PM  node: debug 6
msg.payload : Object
vobject

rcolumn?: 1

Puc. 4.5 PesyabTaT padoTsl y3iaa lnaHMpoBumMK 3apav
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10
11

12

15
16
17
18
19
20
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22
23
24
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27
28
29
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38
39
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41
42

43

W Lu=ms Bl 4 Kuura peuenTtos

B cBsI3M ¢ HEKOTOPBIMUM OTPAHUYEHUSIMU, KOTOPbIE HA SAHHbIII MOMEHT He pa3-
peleHbl, caM 3aIlpoC MOXKET 3aIyCKaThCsI 0 2 MUHYT IT03Ke BRIOPAHHO MUHY-
TbI, HO ITPM 3TOM IIEPUOAMYHOCTD 3aITyCKa OCTA€TCA TOqHOﬁ, TO eCTb ITpU IILE[HHOI‘/JI
KOH(UTYpaImm 3arpoc MOKeT oTpaTpaborars B 9:18 (9:17:29 B Halem crydae),
a He B 9:16 poBHO, HO TIpM 3TOM CJIeAYIOIIMIT 3aIpoC Tak ke orpaboraeT B 11:18

(11:17:29).
Kop motoka
L
{
"id": "1af55c967466699a",
"type": "luxmsbi-cron",

"z": "381770c450acae55",
"pattern": "16 9,11,13,15,17,19 * * *!",

"name" : "lMnaHupoBwMK 3agau",
"x": 820,

"y": 640,

"wires": [

L

"fb7d5128£39fbeda" ] ]
3

{

"id": "b614827707b08233",
"type": "debug",

"z": "381770c450acae55",
"name": '"debug 6",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "false",
"statusVal": "",
"statusType": "auto",
"x": 1220,

"y": 640,

"wires": []

3,

{

"id": "fb7d5128f39fbeda",

"type": "luxmsbi-datagate",
"z": "381770c450acae55",
"name" : "SQL wvcTO4HMK',
"source": "luxmsbi",
"chunkSize": "",
"sqlQuery": "SELECT 1",
"x": 1040,

"y": 640,

"wires": [

L
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4.3 OTciexBaHMe M3MEHEHUI B IalKe .|'_'; Lu=ms Bl

44 | "b614827707b08233" 1 ]

RS

4.3 OTcneXXuBaHue U3MEHEeHU B nanke

V3en watch rpenHasHavyeH [IJisl OTC/IEKMBAHNSI MU3MEHEHUI AeViCTBUI C OoTipeiesIieHHbIM (daitiom,
MOXeT SIBJISITbCSI TPUTTEPOM JJ151 3alTyCKa MOTOKa. B JaHHOM NpuMepe pacCMOTPUM MTPOCTEMIINIA
MTOTOK J1JIsT 0OIIero MOHMMaHusI paboThI y3J1a.

Puc. 4.6 IloTok ¢ watch

“Hauenum” Ham watch Ha ¢aiin Data . xslx, Haxopsimumiics B manke /tmp/:

M3meHnTsb y3en watch
YOANUTb OTMeHa FoToBO
{+ CsoiicTBa & & =

& vaiin(s) ftmp/Data.xlsx

[ Habnoaats 3a NogKaTanoramn peKypCMBHO

® l1MA

B Windows Bkl A0MKHbI MCNONb30BaTL ABOAHYHD 0DpaTHYH0 KOCYH0 YepTy
W\ B MH0OLIX MMEHAX KATANOroB.

Puc. 4.7 IlapameTpsi watch

[Ipu m060M sMeHeHun daiina (yaaaeHue, co3naHne, 0GHOBIEHNE) Mbl GyIeM MOTyYaTh C006-
IeHye OT JaHHOTO y3J1a.
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W Lu=ms Bl 4 Kuura peuenTtos

121572022, 5:28:46 PM  node: debug 2

np/Data.xlsx - msg.payload : string[14
"/tmp/Data.xlsx"  @ann yoanex
121572022, 5:29:08 PM  node: debug 2
np/Data.xlsx : msg.payload : string[14
”ftmprEtH.IISH" draln oobaesneH
121572022, 5:29:18 PM  node: debug 2
np/Data.xlsx - msg.payload : string[14
"/tmp/Data.xlsx"  @alin MIMeHek

Puc. 4.8 PesynbraT pa6oTsl watch

BHenpenue y3na watch oueHb yno6HO Ipy repesaniucu Kakoro-ambo ¢aiiia, SBiasiionerocs uc-
TOUHUKOM JaHHbBIX UJIU CIPABOYHUKOM. TO €CTh, MOKHO I1OCJIE JaHHOTO y3J1a [IOCTaBUTb Y3Jibl M-
nopT ¢alnoB - KOTOPBIN MPOrpy3uT ¢aiii B 6a3y, a 3areM SQL MCTOYHUK, KOTOPBIN 3aITyCTUT
COOTBETCTBYIOIIME CKPUIITHI, 151 OOHOBJIEHMSI JAHHBIX B Kybax. B pesynbraTe mosyduM IOTOK,
KOTOPBIii CAMOCTOSITeIbHO OOHOBUT JaHHbIE IIPU IOSIBJIEHMM 0OHOBJIEHUIA.

HpI/I 9TOM €CTb HY>KHO He 386bIBaTb, UTO IIPU YOAJICHUN (1)8]71]18. IaHHBII y3esI TaK
JKe IMogacCT CUIrHayl Ha MCITOJTHEHME TI0TOKaA, B CBA3M C YEM CTOUT IIPOMU3BOIUTD 10~
ITOJIHUTEJIbHbIE ITIPOBEPKMU, YTOOBI OTCYTCTBUE (1)8]7[]13 He IIPpUBEJIO K ITIOTEpPEe 0TO00-
pa’kaeMbIX JaHHBIX.

Kop rmotoka

C

{
"id": "896cdeba5252eb89",

"type": "watch",

"z": "c8601fec211e98b5",
"name": "",

"files": "/tmp/Data.xlsx",
"recursive": "',

"x": 830,

"y": 380,

"wires": [

L

"44feecad4abdcel29" ] ]

}’
{
"id": "44feeca4abdcel29",

lltypell . udebugn ,
"z": "c8601fec211e98b5",
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4.4 SQL nCcTOYHMK / BBIMOIHUTD IPOMU3BOIBHBIN 3aIIPOC HA cepBepe

W Lu=ms Bl

"name": "debug 2",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "false",
"statusVal": "",

"x": 1020,
llyll: 38@’
"wires": []

1]

"statusType": "auto",

4.4 SOL ucTouHUK / BbINONHUTL NPOU3BOJIbHDINM 3aNpocC Ha cepBepe

V3161 SQL MCTOYHUK U BbIMONHUTE MPOM3BOJIbHBIA 3aNPOC Ha CepBEpPE BBIMOIHIKT CX0-
KY10 (OYHKIIMIO - 3aTTPOCHI K 6a3e JaHHbBIX, TOAKII0YEHHO K JaHHOMY KOHTYpY. OIHAKO Y HUX eCTh
OJIHO CyllleCTBeHHOoe oTanume - SQL MCTOYHUK 06s13aTeNbHO OKMIAeT Kakoii-TO OTBET MOoCJie 3a-
1poca, B TO BpeMs Kak BbimnONHUTb MPOM3BOJIbHbLIA 3anMpoC Ha cepBepe HaobopoT, paboTa-
eT TOJIbKO KOTZa 3arpoc HMUero He BO3BpallaeT (Harpumep mpouenypsl i GyHKIMM BO3Bpa-

marwiue void).

PaCCMOTpI/IM HECKOJIbKO ITPMMepOB Ha OCHOBAHUUA HpOCTEVIU.IEI‘O ITIOTOKa:

MeTKa BpemMeHn

Puc. 4.9 Ilotok ¢ ncnonb3oBanueM SQL MCTOYHUK

SQL ucToYHMK

@ done

B 3anpoc y3na nponuiiem 3anpoc SELECT 1;.

B pe3yiabTaTe I10JIydyaem CJ'IQILYIOU.U/IVI OTBeT:

12115720

il =L £

*arrayl1]
*0: object
fcolumn?:

22, 10:49:04 AN

1

node: debug 3

debug 3

Puc. 4.10 PesynbraT ncnonuenus SQL mcTouHuMK 3ampoca 1

Taxke MOKHO MepefaBaTh CBOJCTBA, ollpedeeHHbIe B y3ie function, Ha Bxon y3iy SQL mnc-

TOYHUK.
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W Lu=ms Bl 4 Kuura peuenTtos

msg.number = 1;
return msg;

B camom y3ie SQL  MCTOYHMK B 3aITpoce HEO6XOAMMO YKa3aTh, KAKOE CBOVICTBO IPUMHMMAETCS Ha
BXOZI,.

select ${msg.number} as nm

Kop rmoToxka

L

{
"id": "4273315874e81c4b",

"type": "inject",

"z": "76e7clfb4648aleb",
"name": "",

"props": [

{

"p": "payload"

3

{

"p": "topic",

"vt": "str"

b 1

"repeat": "",
"erontab": "",

"once": false,
"onceDelay": 0.1,
"topic": "",
"payload": "",
"payloadType": '"date",
"x": 200,

"y": 800,

"wires": [

L

"814c88df48446d4£f" ] 1

1

{

"id": "b@ld2e76e24bdabf",
"type": "luxmsbi-datagate",
"z": "76e7clfb4648aleb",

"name" : "SQL wvcTO4HMK',

"source": "luxmsbi",

"sqlQuery": "select ${msg.number} as nm",
"x": 560,

"y'": 800,

"wires": [

L

"b673b7a9a25elee3"” ] ]
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4.4 SQL nCcTOYHMK / BBIMOIHUTD IPOMU3BOIBHBIN 3aIIPOC HA cepBepe

W Lu=ms Bl

}’
{
"id": "814c88df4844644f",

"type": "function",
"z": "76e7clfb4648aleb",
llnamell 0 min s

"outputs": 1,
"noerr": 0,
"initialize":
"finalize": "",

"libs": [],

"x": 380,

"y": 800,

"wires": [

L

"b01ld2e76e24bdabf" ] ]

3,

{

"id": "b673b7a%9a25elee’",
"type": "debug",

"z": "76e7clfb4648aleb",
"name": "debug 3",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": '"payload",
"targetType": "msg",
"statusVal": "",
"statusType": "auto",
"x": 740,

"y": 800,

"wires": []

1]

"func": "msg.number = 1;\nreturn msg;",

TOYHUNK

JIn6o B camom y3ise function dopmupoBaTh 3arpoc, KOTOPbIi MoiaeT Ha BXox y3iay SQL mnc-

let number = 1;
msg.payload = {};

msg.payload.query = 'select ' + number +

return msg;

Kopm motoka

C

{
"id": "4273315874e81c4b",

PykoBojcTBo nosnb3osareis Luxms Data Boring
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4 KHura perenrtos

"type": "inject",

"z":. "76e7clfb4648aleb",
"name": "",

"props": [

{

"p": "payload"

3

{

"p": "topic",

"vt": "str"

} ]’

"repeat": "",
"crontab": "",

"once": false,
"onceDelay": 0.1,
"topic": "",
"payload": "",
"payloadType": '"date",
"x": 200,

"y": 800,

"wires": [

L

"814c88df48446d4f£" ] ]

3

{
"id": "b@ld2e76e24bdabf",

"type": "luxmsbi-datagate",
"z":. "76e7clfb4648aleb",
"name": "SQL ucTOYHUK",
"source": "luxmsbi',
"sqlQuery": "",

"x": 560,

"y": 800,

"wires": [

L

"b673b7a9a25elee3" ] ]

3

{
"id": "814c88df48446d4f",

"type": "function",
"z":. "76e7clfb4648aleb",
llnamell : mnin s

number + ' as nm';\n\nreturn msg;",
"outputs": 1,
"noerr": 0,
"initialize": "",
"finalize": "",

"func": "let number = 1;\nmsg.payload = {};\nmsg.payload.query = 'select ' +

100
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4.4 SQL MCTOYHMK / BBITIOTHUTH IIPOU3BOJILHBIN 3aIIpOC Ha cepBepe W Lu=ms Bl

"libs": [],

"x": 380,

"y": 800,

"wires": [

L

"b@ld2e76e24bdabf" ] ]

}’
{
"id": "bé673b7a%9a25elee3",

"type": "debug",

"z": "76e7clfb4648aleb",
"mame": "debug 3",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "payload",
"targetType": "msg",
"statusvVal": "",
"statusType": "auto",
"x": 740,

"y": 800,

"wires": []

1]

Tak ke, IpU MHOTOCTPOYHOM 3aIIpoCe eCTh BO3MOXKHOCTb MPONMUCATh KOIUUYECTBO COOOIIeHMIA,
0o0beVHeHHbIX B MacCUB, Hanpumep B JaHHOM ciyyae 10 coobiieHuii (CTpOK 3ampoca) 6yayT
00belMHEeHbI B OAVH MaCCUB, OCTaabHbIe 6 CTPOK B IPYTOii MacCUB:

WN3meHUTb y3en SQL UCTOMHUK

Yoanutb OTMeHa [oTOBO

£+ CBOCTBa o

[
=

¥ Vima SQL UCTOYHWK

W VICTOYHMK
OaHHbIX luxmshbi v

L 10

1 SELECT * FROM custom.acc;

Puc. 4.11 3anpoc ¢ oobeaguaeHneM 10 cooO1eHnt B MacCuB
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W Lu=ms Bl

4 KHura perenrtos

1211572022, 10:49:44 AM  node: debug 3
msg.payload : aray[10]
varray[10]
*0: object
detailed account: "Sales"
subheaderid: "1.81"

subheader_account: "OPERATIONAL

REVENUE"
headerid: "@.001"
accountid: "@1.e1.2001"

»1: object

»2: object

»3: object

r4: object

»5: object

»6: object

»7: object

»8: object

»9: object

22, 10:49:44 AM node: debug 3

aylead : array[6]

varrayl6]

»@: object
»1: object
»2: object
»3: object
»4: object
»5: object

Puc. 4.12 PesynbraT ucnonHeHns SQL mcToYHUK ¢ MaccMBaMMu

[Tpu 3TOM, €M MbI TOTIPOGYEM B 3aITPOC MPOMMCATh QYHKIIVIO KOTOPasi HUUEro He BO3BPAlaeT,

HampuMep:

CREATE PROCEDURE custom.create_table_foo()

AS $$

CREATE TABLE custom.foo ( id int )

$$ LANGUAGE sql;

[Tpu 3anpoce nauHoii nipouenypsl (CALL custom.create_table foo();) monyuum cienyro-

LIV OTBET:

102
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4.4 SQL nCcTOYHMK / BBIMOIHUTD IPOMU3BOIBHBIN 3aIIPOC HA cepBepe .|'} Lu~ms Bl

121572022, 10:44:49 AM  node: S0OL ACTOMHKWE
msq : Object

vobject
code: 513
explanation: "APPLICATION ERROR"

rPmessage: "3anpoc He BEpHYN
pe3yneTaToB.
ReactiveQuery{traceld=jcyyesuubwra
. dataSource=HikariDataSource
(default:luxmsbi), query='--SELECT
* FROM custom.acc;~CALL
custom.create table foo();', args=
[1, tx=true, thread='QueryPool-
15', fetchSize=64,
queryTimeout=60}"

Puc. 4.13 PesynbraTt ucnosHenust SQL McTouyHMK mpm 3ampoce 6e3 Bo3BparTa

[Tpu 3TOM, TPM 3aITyCKe TOTO 3Ke 3a1poca C TOMOIIIbIO y3J1a BbINONHUTL MPOM3BO/bHbIN 3anpoc
Ha cepBepe:

T e =

@ done

Puc. 4.14 IIOoTOK ¢ UCIIO/Ib30BaHMEM BbiNO/IHUTb MPOM3BOJILHBIA 3aMpPoOC Ha cepBepe

[Tonyuyum cjiegyroumii OTBET:

1211572022, 10:56:36 AM  node: debug 4 -
msg.payload - Object
vobject
result: @
wcounts: arrayl1]
g: @
time: 12 — (] T

Puc. 4.15 Pe3yibTaT yCHENIHOTO MCIIOTHEHMS BbiMONIHUTL MPOM3BOJIbHLIA 3anMpoc Ha
cepBepe
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A mpu 3amnipoce SELECT 1 momyumum ommnoKy:

1271572022, 10:53:50 AM
node: BeiNONHWTE NPOM3BONEHBLIA 3anpoc Ha cepeepe
msg : Object
*object
code: 513
explanation: "APPLICATION ERROR"

message: "Pe3ynbTar BO3BpalléH
Korga ero He oXWMganock."

Puc. 4.16 PesyabTaT McnoiHeHUA BoinONHUTb NMPOM3BO/IbHLIM 3anMpoc Ha cepBepe
3ampoca 1

Kop moTokoB

L

{
"id": "f7e831cele8aal8b",

"type": "luxmsbi-run-sql",

"z": "c8601fec211e98b5",

"name" : "BbiNONHUTb MPOM3BOJbHLIA 3anpoc Ha cepsepe',
"dataSource": "luxmsbi',

"errorToPayload": false,

"query": "CALL custom.create_table_foo();",
"x": 1000,

"y": 1020,

"wires": [

L

"5bd71cca8797416c" ] ]

}a

{
"id": "cac9720f6cfc89chb",

"type": "inject",

"z": "c8601fec211e98b5",
"name": "",

"props": [

{

"p": "payload"

1

{

"p": "topic",

"vt": "str"

} ]’
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4.4 SQL nCcTOYHMK / BBIMOIHUTD IPOMU3BOIBHBIN 3aIIPOC HA cepBepe

W Lu=ms Bl

"repeat": "",
"erontab": "",

"once": false,
"onceDelay": 0.1,
"topic": "",
"payload": "",
"payloadType": "date",
"x": 700,

"y": 1020,

"wires": [

L

"f7e831ce@e8aa88b" ] ]

3

{

"id": "b76f3cb26c5a6639",
"type": "debug",

"z": "c8601fec211e98b5",
"name": '"debug 3",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "false",
"statusval": "",
"statusType": "auto",
"x": 1180,

"y": 940,

"wires": []

3

{

"id": "af301e6e7f07bb18",
"type": "luxmsbi-datagate",
"z": "c8601fec211e98b5",
"name" : "SQL ucTOYHMK",
"source": "luxmsbi",
"chunkSize": "10",
"sqlQuery": "SELECT 1;",
"x": 1000,

"y": 940,

"wires": [

L

"b76£3cb26c5a6639" ] ]

}’
{
"id": "cO@daeaab708d1b56",

"type": ”inject”,
"z": "c8601fec211e98b5",
"name": "',

"'prO'pS n : [
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{

ll.pll: "payload”
}’

{

ll.pll: ”tOpiC”,
"yg": "str"

b 1

"repeat": "",
"erontab": "",

"once": false,
"onceDelay": 0.1,
"topic": "",
"payload": "",
"payloadType": "date",
"x": 800,

"y": 940,

"wires": [

L

"af301e6e7£07bb18" ] ]

}’
{
"id": "5bd71cca8797416c",

"type": "debug",

"z": "c8601fec211e98b5",
"name": "debug 4",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "false",
"statusval": "",
"statusType": "auto",
"x": 1300,

"y": 1020,

"wires": []

1]

4.5 Umnopt ¢ainos (excel/csv/dbf)

V3zenMnopT ©kalinoB maeT BO3MOKHOCTD 3aTPy3UTh B 623y JaHHBIX pa3/IMYHbIe JaHHbIE U3 ¢aii-
JIOB (OpPMAaToB:

1. Excel (xls/xlIsx);
2. csv;
3. dbf.

B manHOM npumMepe pacCMOTPUM BO3MOKHOCTD IpOrpy3ku daitia B dopmare . xslx. [Ijis 3TOr0O
CO3JaAaMM MPOCTENIINIA ITOTOK.
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METKa BPEMEeHU WUmnoprt ¢haiiios debug 108
@ done

Puc. 4.17 IloTok ¢ ummnoprom ¢aiiia xlsx

Cam y3eJ1 MMeeT MHOKECTBO pa3IMyYHbIX ITapaMeTPOB, KaKIbIi 13 KOTOPBIX pazdbepeM OTAe/NIbHO:

W3MeHUTb y3en Mmnopt caiinos

YaanuTe OTMEHA FoToBo

# CsoiicTBa &

)

L U WMmnopT thaiinos

% MapameTpbl
13 noToka 0

% Tun daina XLS v

L ]
WaexTudukatop
nony4arens luxmsbi

¥ MyTb K
thaitny-
MCTOYHMKY ftmp/Data xlsx

% Homep
CTPOKK
3aronoBka 1

% Homep
nepBoii CTPOKM
C AaHHbIMK 2

% Cnucok
HOMEDOB
cTpaxmy (1,3...)

% Wms cxembl | custom_2

L U
Tabnuuys!

% Mode Drop A

%
Mpeo6pa3osbiBaTh
THNbI

¥ Yganute
thaiin no
3aBepuieHmM [

Puc. 4.18 ITapameTpsl y3/1a uMmnopT ¢aiiios

1. TlapameTpsl 13 MOTOKA JAIOT BO3MOKHOCTH MPUHMUMATh KOHPUTYpAIMI0 JAaHHOTO y3J1a U3
JaHHBIX TIOTOKA (HammpuMep 3aJaHHbBIX paHee y3y0oM function);

2. Tun maHHBIX - BRIOOpP THUIIA 3arpyskaemoro daiina (xls, csv, dbf);

3. Vpentudukatop noaydyaress - HauMeHOBaHMe id UICTOYHMKA JaHHBIX, CTAHaPTHbI UCTOY-
HMK - Luxmsbi (MOKHO ITOCMOTPEThb B aAMMHUCTPATUBHOM MTaHe M BO BKIagke ICTOYHMK
OaHHbIX);

4. TIyTh K (dairy - abCOMOTHBIN MYTh K (aiiry, pacroyio)keHHOMY Ha TOM JKe CepBepe, UTo U
6asa JaHHbBIX;

5. Homep cTpoOKM 3arojioBKa - HOMep CTPOKM 3arojioBKa JAaHHBIX, MO0 CTAHAAPTy - 1 CTpokKa,
MOYKHO BbIOPATh JII0OYIO (eC/IM 3arojIOBKAa HET, MO>KHO OCTaBUTD I10JIe ITyCThIM);

6. Homep mepBoJi CTPOKM C JAHHBIMU - aHAJIOTUYHO CTPOKE 3aroJI0BKa, MOXKHO BbIOPATH C Ka-
KOJt CTPOKM OYyIyT HAaUMHATHCS AAHHbIE (B cydae ¢ 1 CTPOKOJ € 3aroJlOBKOM -> 2 CTpPOKa
OyzeT c JaHHbIMMN);
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7. CICOK HOMEPOB CTPaHUIL - MOKHO BhIOPATh TOJIBKO HEOOXOAIMbIE JIMCTHI U3 (aiina excel,

8.

10.

11.

12.

IUTSI TIPOTPY3KU;
Wms cxeMbl - HaMeHOBaHMe CXeMbl B 6a3e JaHHBIX, B KOTOPYIO TpeOyeTcs TPOrpy3uTh TaH-
Hble;

. VM1 TabnmuIIpl - MOKHO 33/1aTh MMSI TaGIMIIbI, B KOTOPYIO TIPOTPY3STCS OaHHbIe U3 daii-

Jla, MHaUe HauMeHOBaHMe Tabauilbl OyeT COOTBETCTBOBATh HAMMEHOBAHMIO JIMCTa excel ¢
TpaHuMTepauyei (et = list), (415 MHOTOIMCTOBOM MIPOrPy3KU peKOMEHAYETCS OCTa-
BUTbD ITyCThIM, B TAKOM CJTyuae BCe JIMCThI ITPOTPY3SITCS B TAOIMIIbI C HAMMEHOBAHUSIMM, CO-
OTBETCTBYIOIIMMM HaMMEeHOBaHMSIM JIMCTOB ¢aiia);

Mode - TuM 3arpy3Kku JaHHbBIX:

Drop - ynaneHue TabIuIIbl C COOTBETCTBYIOIIMM HaMeHOBaHMEM M 3aMeHa Ha HOBOCO3/IaH-
HYIO;

Append - mob6aByieHMe JaHHbBIX O€3 KaKOro-/11bo ymaaeHus,

Truncate - oTuMcTKa Ta6INUIBI C COOTBETCTBYIOIIMM HaMME@HOBaHMEM U 3arpy3Ka JaHHbIX B
Hee.

[Tpeo6pa3oBbIBATH TUITBI - MOSKHO ITPe0OPa30BaTh TUITbI JAHHBIX B ITOAXOASIIVE 10 JIOTHKE,
TO €CTb YTOOBI UMCIOBbIE 3HAUEHMS OBUIM B TAbG/IMIlE B CTOIOIIE C TUIIOM AAHHBIX int, marta
B hopmate date u T.n. B CBSI3M ¢ MHOXXECTBOM pa3jIMUYHbIX Bapualuii GopmMaToB, rociie
IIPOTrPY3KU KeJIaTeTbHO CKOPPEKTUPOBATD, ITPU HEOOXOAMMOCTH, GopMaThl. FIHaue MOKHO
IIPOTPY3UTh AaHHbIE B (hopmaTe ‘text’, TO ecTh KaK eCcTh, 03 KaKUX-T160 M3MEeHeH it
VoanuTb daiii mo 3aBepiieHnn - yoaauTb UCXOMHBIN daiii mociae mporpysku st 0CBOOOXK-
IeHMSI MecTa Ha JIJCKe.

B pe3yibTaTe, I10CJIe BhIIIOJIHEHMS Y3J1a ITo/IydaeM CJIeayIOIe naHHbIe:

1271372022, 3:53:42 PM node: debug 1

schema: "custom 2"
*tables: arrayl4]
8: "Acc”
1: "Prod"
2: "Expens”
3: "Rev"

Puc. 4.19 PesynbTaTt pa6orsi y3ia UMnopT daiinos

» HammeHOBaHMe cXeMbl, B KOTOPYIO ObUIM MIPOTPYKEHBI TAaHHBIE;
» HaumeHoBaHMSs Tab/INIl, B KOTOPbIE ObLIM ITPOTPY>KEeHbI JaHHbIE.

Kop rmotoka
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PykoBozcTBo nonb3osarens Luxms Data Boring



30
31
32
33
34
35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53

4.5 Immnopr ¢aitnos (excel/csv/dbf)

C

{
"id": "290255d2a4b25830",

"type": "inject",

"z": "c8601fec211e98b5",
"name": "",

"props": [

{

"p": "payload"

3

{

"p": "topic",

"vt": "str"

} ] ’

"repeat": "",
"crontab": "',

"once": false,
"onceDelay": 0.1,
"topic": "",
"payload": "',
"payloadType": '"date",
"x": 720,

"y": 200,

"wires": [

L

"4bef2c2673b61199" ] ]

}’
{
"id": "4bef2c2673b61199",

"type": "luxmsbi-import-data",
"z": "c8601fec211e98b5",
"name" : "WmnopTt dawmnos",
"paramsFromFlow": false,
"fileType": "xls",
"destinationIdent": "luxmsbi',

"headerRow": "1",
"firstDataRow": "2",
"'sheetNumbers": "",
"schemaName": '"custom_2",
"tableName": "",

"mode": "drop",
"tryToCast": true,
"dropFileOnComplete": false,
"csvWithNames": true,
"esvDelimitexr": "comma',
"x": 950,

"y": 200,

"wires": [

C

"dataSourceFilePath": "/tmp/Data.xlsx",
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"2d51e@eld6b78£05" ] ]

}’
{
"id": "2d51e@eldé6b78£f05",

"type": "debug",

"z": "c8601fec211e98b5",
"name": "debug 1",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "false'",
"statusVal": "",
"statusType": "auto",
"x": 1160,

"y": 200,

"wires": []

1]

4.6 http in / http response

C momoibio y3/10B http in m http response, a Tak e ymo6oro html B y3ie wabnoH MOKHO
CO311aTh BeO-CTpaHMITy I10 ITyTH . . . /databoring/. . .. PaccmoTpum mpocTeiiimmnii mpumep:

Load wabnoH http

Puc. 4.20 IToTok ¢ html

Bysne http in (Load) MOKHO yKa3aThb C/eAylolue mapameTpbl:
¢ MeTop 3arpoca:

GET
POST
PUT
DELETE
PATCH

UL DN =

» URL cTpaHuIIbl, KOTOPbIN OyIeT pacIoiokeH 1o MyTH . . . /databoring/;

e Nms y3na.
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4.6 http in / http response

W Lu=ms Bl

W3mennTb y3en luxmsbi-http-in

lotoBO

¥ CaoiicTBa o

]

= MeTog GET A
Q@url load

@ urlauth

W Vma Load

% Nornx

% Maponb

Puc. 4.21 ¥zex http in

B y3en wabnoH nporuiieM html ciiemyroniero cogepskanus:

<!DOCTYPE html>

<html>

<head>
<title>3aronosok</title>
</head>

<body>

Kakorn-To TekcT

</body>

</html>

B pe3yibTaTe I10JIydaeM CTpaHuny ¢Jieayrmero Coaep>XKaHms:

W% 3aronoBoK x +

<« C @ https://test.luxmsbi.com/databoring/load

Kaxoii-To TekcT

Puc. 4.22 Beb6-cTpanuna c npocreiimum HTML

Tak ke MOKHO cOOMpPaTh Gojiee CIIOKHBIE CTPAHUIIbI, COAEepsKallMe €SS, javascript, IOTUKY, mepe-
XOJIbI Ha pyTie CTPaHMIIbI U T.1I. Harpumep pacCMOTPUM C/IeIYIONIii TIOTOK:

Load css wabnoH http

Puc. 4.23 IToTOK € MCIIO/Ib30BaHUEM CSS

B y3en wabnoH (css) mponuiiem €SS CTPaHUIIbI:
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div {

height: 200px;
position: absolute;
width: 480px;
height: 200px;

top: 40%;

left: 40%;

/* background dash */

background: #FFFFFF;
box-shadow: Opx 10px 20px rgba(79,

79, 155, 0.05), Opx 2px 6px rgba(79, 79, 155,)

0.05), Opx Opx 1px rgba(79, 79, 155, 0.05);

border-radius: 8px;

p{

font-family: Roboto, Arial;
text-align: center;
font-size: large;

3

text-info{

position: absolute;
width: 438px;
height: 225px;

top: 5%;

left: 5%;

J

body{
background-color: #F2F2F8;

3

= GSS w/

.button-y {
background-color: #5FB138;
border-radius: 8px;
border-style: none;
box-sizing: border-box;
color: #FFFFFF;

cursor: pointer;

display: inline-block;
font-family: Roboto, Arial;
font-size: 16px;
font-weight: 600;

width: 216px;

height: 48px;

line-height: 20px;
list-style: none;

margin: 0;

outline: none;

padding: 14px 16px;

112
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4.6 http in / http response

JELUHmSBI

position: relative;
text-align: center;
text-decoration: none;
transition: color 100ms;
vertical-align: baseline;
user-select: none;
position: absolute;

top: 40%;

left: 25%; -
webkit-user-select: none;
touch-action: manipulation;

3

.button-y:hover {

opacity: 90.7;

s

.button-y:focus {
background-color: #FO82AC;

3

copyright {

display:block;

margin-top: 100px;

text-align: center;

font-family: Helvetica, Arial, sans-serif;
font-size: 12px;

font-weight: bold;

text-transform: uppercase;

position: absolute;

top: 80%;
left: 44%;
b

copyright a{
text-decoration: none;
color: #EE4E44,;

3

A B y3en wabnoH mponuiiem html ciemyroiero comepskaHms:

<IDOCTYPE html>
<html>

<head>
<title>Brpys3ka saBepweHa</title>
<style>
{{{css}}}
</style>
</head>

<body>

<div>
<text-info>

<p>[laHHble BrpyXeHbi</p> <hr>
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<a href="/databoring/start" class="button-y">B Hauvano</a>
</text-info>
</div>

<copyright>

<a class="fusion-no-lightbox" href="https://luxmsbi.com/" target="_self"><img
src="https://luxmsbi.com/wp-content/uploads/2020/12/LogoBI_col our_2-(+)
el1617718587530.png" data—orig—src=”https://Luxmsbi.com/wp—
content/uploads/2020/12/LogoBI_colour_ 2-e1617718587530.png" class="img-(=)
responsive wp-image-4839 lazyloaded" width="256" height="45"></a>

</a>

</copyright>

</body>
</html>

B pe3yibTaTe IIOJIYYMM CTpaHMUIy CIEOYIOMIero Buaa:

§ Broysasasepwena x| +

€ 5> € @ hutps/estluxmsbicom/databoring/load @¢»0@ :

[lakHble BpyXeHb!

W Luxms BI

Puc. 4.24 Be6-cTpaHuIia C CSS

[aHHas cTpaHMIIA TakK e BbIBOAUT CTATUUYECKUI TEKCT, HO IPU 3TOM BeleT Ha CTpaHuIly start
MIpY HaskaTUM Ha KHOIIKY. Bosiee CJIOKHbBIE TTIOTOKM MOTYT COZlepsKaTh O0JIbIliee KOTMYECTBO Mepe-
XOZIOB, AMHAMMYECKYM MU3MEHSIEMbIi TEKCT (HalpyuMep MOTyYeHHbIT paHee 13 6a3bl ¢ TOMOIIbIO
y371a SQL MCTOYHUK) M T.n.

Koz nmoToxa ¢ UCI10/ib30BaHMeM CSS

L

{
"id": "7d59c0c9.d4e0c",

"type": "luxmsbi-http-in",
"z": "d0f4£957a7170343",
"name": "Load",
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"url": "load",
"urlAuth":"",
"method": '"get",
"upload": false,
"username" :"",
"password":"",
"x": 830,

"y": 280,
"wires": [

L
"3bcled68bd22154e" ] ]

3

{

"id": "cbbf421a.e298a",
"type": "http response",
"z": "d0f4£957a7170343",
"name": "",
"statusCode": "",
"headers": {7},

"x": 1290,

"y": 280,

"wires": []

3

{

"id": "3dacbdcdb7611£32",
"type": "template",

"z": "dOf4£957a7170343",
"name": "'",

"field": "payload",
"fieldType": "msg'",

"format": "handlebars",

"syntax": "mustache",

"template": "<!DOCTYPE html>\n<html>\n <head>\n <title>Brpyska
3aBepweHa</title> \n <style>\n{{{css}}}\n</style>\n </head>\n
<body>\n <div>\n <text-info>\n \n\n
<p>[laHHble BLpPYXKeHbIK/p> <hr>\n <a href=\"/databoring/start\" class=\"button-()
y\">B Hayano</a>\n </text-info>\n </div>\n \n
<copyright>\n <a class=\"fusion-no-lightbox\" href=\"https:(+)

//luxmsbi.com/\" target=\"_self\"><img src=\"https://luxmsbi.com/wp-(=)
content/uploads/2020/12/LogoBI_colour_2-e1617718587530.png\" data-orig-src==)
\"https://luxmsbi.com/wp-content/uploads/2020/12/LogoBI_colour_ 2-(+=)
e1617718587530.png\" class=\"img-responsive wp-image-4839 lazyloaded\" width=(*")
\"256\" height=\"45\"></a>\n </a>\n</copyright>\n\n </body>\n</html>",

"output": "str",

"x": 1120,

"y": 280,

"wires": [

L

"cbbf421a.e298a" ] ]
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e
3
{
"id": "3bcled68bd22154e",
"type": "template",
"z": "def4£957a7170343",
"name": "css",
"field": "css",
"fieldType": "msg",
"format": "css'",
"syntax": "mustache",

"template": "div {\nheight: 200px;\nposition: absolute;\nwidth: 480px;\nheight:
200px;\ntop: 40%;\nleft: 40%;\n\n/* background dash */\n\nbackground: #FFFFFF;(=)
\nbox-shadow: ©@px 10px 20px rgba(79, 79, 155, 0.05), Opx 2px 6px rgba(79, 79,
155, 0.05), Opx Opx 1lpx rgba(79, 79, 155, 0.05);\nborder-radius: 8px; (=)
\n\n}\n\np {\n font-family: Roboto, Arial;\n text-align: center;\n
font-size: large;\n} \ntext-info{\nposition: absolute;\nwidth: 438px;\nheight:
225px;\ntop: 5%;\nleft: 5%;\n}\n\nbody{\n background-color: #F2F2F8;\n
F\n\n/* CSS */\n.button-y {\n background-color: #5FB138;\n border-radius:
8px;\n Dborder-style: none;\n box-sizing: border-box;\n color: #FFFFFF;\n
cursor: pointer;\n display: inline-block;\n font-family: Roboto, Arial;\n

16px;\n font-weight: 600;\n width: 216px;\n height: 48px;\n

line-height: 20px;\n list-style: none;\n margin: 0;\n outline: none;\n
padding: 14px 16px;\n position: relative;\n text-align: center;\n text-(<)
decoration: none;\n transition: color 100ms;\n vertical-align: baseline;\n
user-select: none;\n position: absolute;\n top: 40%;\n Lleft: 25%;\n -=)

font-size:

webkit-user-select: none;\n

touch-action: manipulation;\n}\n\n.button-y:&)

hover {\n

align: center;\n

opacity: 0.7;\n},\n.button-y:focus {\n
#FO82AC; \n}\n\ncopyright {\n
font-family: Helvetica, Arial,

background-color:
100px;\n text-()
font-size:

display:block;\n margin-top:

sans-serif;\n

12px;\n font-weight: bold;\n text-transform: uppercase;\n position:
absolute;\n top: 80%;\n left: 44%;\n}\ncopyright a{\n text-decoration:
none;\n color: #EE4E44;\n}",

"output": "str",

"x": 9790,

"y": 280,

"wires": [

L

"3dacbdcdb7611£32" ] ]

3]

4.7 3anyck cnyx6bl SOAP

[TpuMep 1moToKa, KOTOPHIN Bhi3biBaeT MeTon Mul tiply crysk6e1 SOAP wsdl 1 Bo3BpaiaeT pesyiib-
TaT onepauuu. iameHuTe 3HaueHMsI napaMeTpoB A 1 B B y3iie QyHKUMSA.

116
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@ MeTKa BpeMeHU

@ SOAP result received { MultiplyResult: 112 }

Puc. 4.25 IMToroxk ornpaBku SOAP-3anpoca

Kop, ycTaHOBJIEHHBII B y3/ie QYHKLNSA, U TIOTaHHbIN Ha Bxop, 31y SOAP

var newmsg={

options:{},

headers: {3},
payload:{"intA":2, "intB":56%}
3

return newmsg;

ES - NS S N I N}

[Tonst, KOTOpbIe GbUIM YCTAHOBJIEHBI B CBOVCTBAX y3j1a SOAP

NameHuTb y3en luxmsbi-soap

Ypanutb OTmeHa
£+ CeolicTea i EREp=
¥ Name Name
@ WSDL http://www.dneonline.com/calculator.asmx?wsdl
Topic Topic
Method Multiply
o' Auth None v
Puc. 4.26 CBoricTBa y31a SOAP
Pe3y/bTaT BIITOJIHEHHOTO MIOTOKA, OTOGPayKeHHOTO B OKHE OT/IafAKU
2| {
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42

43
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4 KHura perenrtos

"options": {3},
"headers": {7},
"payload": {
"MultiplyResult": 112

})
"_msgid": "7clOc7c@llfaa72c"

3

Kop moTtoka

C

{
"id": "2ecfab620fefdalb",

"type": "inject",

"z": "ac9082b59e48b8cl",
"name": "",

"repeat": "",

"erontab": "",

"once": false,
"onceDelay": 0.1,
"topic": "",

"payload": "",
"payloadType": "date",
"x": 160,

"y": 160,

"wires": [

L

"5d4819£45c8b8cb6d" ]

1

{

"id": "672aa7adbad75ddc",
"type": "debug",

"z": "ac9082b59e48b8cl",
"name": "",

"active": true,
"tosidebar": true,
"console": true,
"tostatus": true,
"complete": '"true',
"targetType": "full",
"statusVal": "payload",
"statusType": "auto",
"x": 530,

"y": 160,

"wires": []

3

{

"id": "5d819f45c8b8cbbd",
"type": "function",

"z": "ac9082b59e48b8cl",

118
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W Lu=ms Bl

"name": "",

"fune": "var newmsg={\n options:{},\n headers:{},\n
\"intB\":563}\n};\nreturn newmsg;",

"outputs": 1,

"noerxr": 0,

"initialize": "",

"finalize": "",

"libs": [],

"x": 295,

"y": 160,

"wires": [

L

"09856af9fd4£fb3b5" ] 1,

"icon": "node-red-contrib-loop/js.png",

"L": false

3

{

"id": "09856af9fd4fb3b5",

"type": "luxmsbi-soap",

"z": "ac9082b59e48b8cl",

"name": "",

"topic": "",

"wsdl": "http://www.dneonline.com/calculator.asmx?wsdl",

"method": "Multiply",

"auth": "0",

"user": "",

"pass": "",

"key": "",

"cexrt": "",

"token": "',

"x": 390,

"y": 160,

"wires": [

L

"672aa7adbad75ddc" ] ]

3]

payload:{\"intA\":2,

4.8 OxupaHue UCNOSIHEHUSA Y3/10B

[TpuMep MOTOKA € MUCIIOAb30BaHMEM y37a Luxmsbi-wait, KOTOpbIN XOEeT BbIIIOTHEHMS Y3/10B
SQL MCTOYHMK M cOOMpaeT pe3yabTaT UX BHITIOTHEHNSI B MacCHUB.
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05 Cor—y T — SN
Dgot0of2
DY s

Puc. 4.27 IIoTOK OoTIIpaBKu COOOIIeHre Ha BXOx y3i1y XKamaTh Bcex

JlaHHBI y3e IpMHMMAaeT YHUKaIbHbIe COOOIeHNS, MHULIVATN3MUPOBAHHBIMMA Y3-
JIJaMU METKO BpPEMEHMN.

PEBYHI)T&T BBITIOJTHEHHOTI'O IIOTOKa, 0T06pa)KEHHOI'O B OKHe OT/IagKIN

L

{
"id": "1d55ec772780a987",

"payload": {
"num": 2

b

},

{
"id": "39fb76d0f77058ff",

"payload": {
"num": 1

3

3]

Kop moroka

L

{
"id": "103d58981c8925d6",

"type": "luxmsbi-wait",

"z": "ec2e738baB824d576",
llnamell : min s

"x": 710,

llyll: 8@ s

"wires": [

L

"be51328caa02421b" ] ]

},
{
"id": "be51328caab2421b",

"type": "debug",

"z": "ec2e738ba824d576",
"name": '"debug 21",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
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45
46
47
48
49
50
51
52
53
54
55
56

59
60
61
62
63
64
65
66
67
68
69
70
71

72

74
75
76

4.8 OkuzaHye VCIIOITHEHWS Y3/I0B

"complete": "false",
"statusvVal": "",
"statusType": "auto",
"x": 900,

"y": 80,

"wires": []

3

{

"id": "f61la2a68e350b02c",

"type": "inject",

"z": "ec2e738ba824d576",
"name": "",

"props": [

{

"p": "payload"

3

{

"p": "topic",

"vt": "str"

} ] ’

"repeat": "",
"erontab": "",

"once": false,
"onceDelay": 0.1,
"topic": "",
"payload": "',
"payloadType": '"date",
"x": 280,

"y": 80,

"wires": [

L

"39fb76d0£77058£f" ] 1

} ’
{
"id": "eccf3586cac787a9",

"type" . ”inject" ,

"z": "ec2e738baB824d576",
"name": "",
"props": [

{

"p": "payload"
3

{

"p": "topic",
"vt": "str"

3 1,
"repeat": "",
"crontab": "",

"once": false,
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"onceDelay": 0.1,
"topic": "",
"payload": "",
"payloadType": '"date",
"x": 280,

"y": 140,

"wires": [

L

"6915883de683e317"

3
{

"z": "ecl2e738ba824d576",

"z": "ec2e738ba824d576",

]

"id": "39fb76d0f77058ff",
"type": "luxmsbi-datagate",

"name": "SQL ucTOYHUK",
"source": "luxmsbi',
"chunkSize": "",
"sqlQuery": "select 1 as num',
"x": 500,

"y": 80,

"wires": [

L

"103d58981c8925d6" ]
1

{

"id": "6915883de683e317",
"type": "luxmsbi-datagate",

"name": "SQL ucTOYHUK",

"source": "my_test_koub",

"chunkSize": "",

"sqlQuery": '"select 2 as num',

"x": 500,

"y": 140,

"wires": [

L

"1d55ec772780a987" ]

1

{

"id": "1d55ec772780a987",

"type": "junction",

"z": "ec2e738ba824d576",

"x": 600,

"y": 140,

"wires": [

L

"103d58981c8925d6" ]
122
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132 | }]

4.9 Ucnonb3oBaHue 6ubanorekn exceljs

IanHas 6M6/IMOTeKa O3BOJISIET IMTPOU3BOAUTD CJIEAYIONIME OIepalyin:

1. Urenne/3ammch ¢aivioB popmara Excel,
2. Pabora c JaHHBIMM B sTUeiikax,

3. Pabora co cTmiem.

Ccpiika Ha 6ubnmuoTeky GitHub

4.9.1 OcHOBbI: UMNOPT, TUMbI AAHHbIX

BbI30B 6M6/1MOTEKM TPOUCXOOUT CAeAYIOUIMM 00pa3oM:

const Excel = global.get('EXCEL'); ‘

OCHOBHBIM 00BbEKTOM sIBjIsIETCSs T.H. Workbook, B KOTOpOM MpOu3BOAUTCS AaabHelas paboTa.

const workbook = new Excel.Workbook(); ‘

I[Toce co3manust 06bEKTA ¥ MOXKHO ITPOM3BOANUTH OCHOBHBIE MAaHUITY/ISIIINM C (haiiiamu B hopmare
Excel. C moMoIbio JaHHOV OMOIMOTEKM MOKHO He TOJIbKO CUMTHIBATh TOTOBbIe Excel (aiibl,
HO ¥ CO31aBaTh CBOM C IIOMOIIIbIO Pa3JIMYHbIX METOMOB. PaccMOTpMM ciTyyaii, Korma HaM Heo6Xo-
IVIMO BBITAIIMTh BCe JaHHbIe 13 roToBoro Excel.

st 3arpy3ku skcesist B Workbook Heo6xoamMo BbITIOTHUTD KOMaHIY:

1 | await workbook.xlsx.readFile("PATH_TO_FILE");

PATH_TO_FILE - nyTs K daitry, XpaHsimerocst Ha cepepe Luxms Data Boring.

Teneps B Halllem Workbook 3arpy>keHsl JaHHbIe ¥ MOXKHO IIPUCTYIIATh K UX CYUTHIBAHUIO.
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A Sheet1 Sheet2

some_column colors

9 5/1/21|omc 2000(222,22222222222] sometext | |
2 5/1/21[AMC 8770 4385 some text ]
6 5/1/21|0MC 9587(1597,8333333333]  sometext | |
8 5/1/21|NnatHble ycnyrm 6791 848,875 some text
7 5/1/21|0MC 65401 934,285714285714 some text 50
5 5/1/21]AMC 7237 1447 4 some text _
4 5/1/21|NMnatHble ycayrm 2144 536 some text
10 5/1/21|NMnuHbiit wndp 3297 329,7| some text
3 5/1/21|MnatHble yenyru 9664|3221,3333333333] gome text
5 5/1/21|Bopket 4370 874 some text
7 5/1/21|NnatHble ycayrm 3526(503,714285714284 some text
2 5/1/21|Bropet 6986 3493 some text
2 5/1/21 | NnyHbin wndp 9721 4860,5 some text

60

Puc. 4.28 Crpykrypa daiina

Excel daiin nmpeacrasisieT u3 ceos:

1. 2 nucra - Sheet, Sheet2

2. PasnuuHble TUITBI KOJIOHOK (YKCIa, AaTa, GopMyJIa, STUeiKu C M3MEHEeHHbIMMU CTU/ISIMU Ha-
MICAHUS U 1IBETA)

3. 3HaueHusI, BLIXOASIINE 3a Ipeebl TaOIUIIbI.

4.9.1.1 YrteHue Bcex AAHHBIX U3 IUCTOB

IlaHHbBIE MOKHO CYMTHIBATh Pa3HbIMU criocobamu. Bee 3aBucuT oT 3agadun, KOTopasi CTOUT 11epen
BaMMu.

Hampumep, ecii HEO6XOIMMO ITPOCTO CYMTATD TaHHbIE C JIMCTA, TO MOXKHO BOCITOJIb30BAaThCS Clle-
IYIOIIVM KOJTOM:

const e = global.get('EXCEL");

const wb = new e.Workbook();
await wb.xlsx.readFile("/tmp/exceljs_xlsx.xlsx");

let data = new Array();

wb.eachSheet(function (ws, sheetId) {

let wsData = new Array();

ws.eachRow({ includeEmpty: true }, function (row, rowNumber){
let rowData = new Array();

row.eachCell({ includeEmpty : true }, function (cell, colNumber) {
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let cellData = cell.value;
rowData.push(cellData);

s

wsData.push(rowData);

DK

data.push(wsData);
3

msg.payload = {};
msg.payload.data = data;

return msg;

Pe?:y.f[bTaT BBITIOJTHEHMS KOO a CJIQ,ILYI-OI.U,I/IVI:

J¥ oTnapka

23/12/2022,21:22:38 node: debug 122

msg.payload : Object
vobject
~vdata: array[2]

v0: array[16]
v [0 .. 9]

v@: array[7]
: "org_id"

. g

¢ "name"

: "formula"

: "some_column"

: "colors"

~v1: array[7]

: 9

]
1
2
3: "value"
4
5
6

i

Y sce yansl v

: '2021-05-01T00:00:00.000Z"

1 2000
: object
formula:

[}
1
21 "omMC"
3

~4

"D2/A2"

result: 222.22222222222223

5: "some text"

6: null

»2: array[7]
»3: array[7]
»4: array[7]
»5: array[9]
»6: array[7]
»7: array[7]
»8: array[7]
»9: array[7]

» [10 .. 15]

Puc. 4.29 PesynbTaT BBIIIOJIEHUS KOJA

o all

Takum 06pa3oMm, y HaC MOTYYaeTcsl CTPYKTypa, KOTopasi MOBTOpsieT HaroaHeHue Excel daiina. B
JaJbHeNIleM MOXXHO TIPOU3BOAUTh Pa3/IMUHble MAHUITYISALIUU HAZl STUMU JaHHBIMUA.

OTmeTM HEeKOTOpbIie MOMEHTbDI:

1. IMapameTp {includeEmpty

true [false] } orBeuaer 3a TO, BO3BpalllaTh JIU B pe-
3YJITAT IYCThIE JIUCTBI/CTPOKU/IUYEIKH,

2. ITapcuTcst Bech MOKYMEHT KakK BIIMPb, Tak M BIyOb. [l0aTOMY ecsiu BhIOpaTh rmapameTp

{includeEmpty

true 3}, TO KOHEYHBI MacCHB ITOIYYUTCS TeM OOJIbIlle, UeM JaJIblile y

Bac KaKOQ-HI/I6y,I[b OOMHOYHOE MUCC-KJIKK 3HaYeHre. PeKoMeHga1nuii 1o BbI60py ImapamMeTpa
HeT, 3TO 3aBMCUT OT UMCTOTbI BXOOHBIX NaHHBIX.

PykoBojcTBO nosnb3osareis Luxms Data Boring
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3. Ilapametp {includeEmpty : true } BMeCTO IIyCTbIX 3HAUYEHMJI BCTaBjsIeT 3HAUEHMe
null

4. ©opmyibl TOHMMAKTCS KaK object, y KOTOPOro eCTb CBOMCTBA:

1) result - pe3ynbTaT BIMOTHEHMS] HOPMYIIbI,

2) sharedFormula - ykasaresb siueiiku OTKyma 6panach popmyia,

3) formula - bopmysna, Mo KOTOPO¥ MMPOUCXOIMUIIO BbIYMCIEHNE,

4) ref - ccpiIka Ha sSTUETIKYM, HA KOTOPbIe pacIiipocTpaHsieTcs: hopMmyiia,
5) shareType - Tur meipuHra.

ik oTnapka i@ |x &S -
YV Bceyansl v Wall ~

~v1: array[7]
0: 9
1: "2021-05-01T00:00:00.000Z"
2: "omc*
3: 2000
v4: object
formula: "D2/A2"
result: 222.22222222222223
5: "some text"
6: null
v2: array[7]
0: 2
1: "2021-05-01T00:00:00.000Z"
2: "mmMct
3: 8770
v4: object
formula: "D3/A3"
result: 4385
ref: "E3:E14"
shareType: "shared"
5: "some text"
6: null
v3: array[7]
0: 6
1: "2021-05-01T00:00:00.000Z"
2: "omc"
3: 9587
~v4: object
result: 1597.8333333333333
sharedFormula: "E3"
5: "some text"
6: null

arrawl7l

Puc. 4.30 CBoiicTBa opmyn

B maHHOM MpuMepe MbI BUIMM TOJIBKO CBOVICTBA 06BEKTOB, Te cToUT hopmysa. [lobaBaeHue cie-
IYIOIIEero Koza Mo3BOIUT HaM I0CTaBaTh MMEHHO 3HaueHus: popmyi:

let cellData = cell.value;

if (typeof cellData==='object' && colNumber===5) {
cellData = cell.value.result;

3

rowData.push(cellData)

Ho ¢ maHHOV KOHCTPYKIMEH CTOUT ObITh BHMMATEIbHBIM, [IOTOMY UTO OBIBAIOT CTy4yau, KOraa
dbopmyrna paciapeHa, HO HET HMKAKOTO pe3y/bTaTa BbITIOTHEeHMS (HalpuMep, Kora BbI30B IpO-
MUCXOOUT U3 MyCTOM STUeliKM), CJiefoBaTeIbHO He MOXKET IPOMU30ITH U BbI30Ba K CBOMCTBY resul t.
IaHHYIO CUTYalINIO MOXKHO 3¢ (EeKTMBHO 00XOAUTD C TOMOIIbIO KOHCTPYKIIMK try. . .catch.
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Taxke CTOUT OTMETUTb, UTO mara (cronber; dt ) ToXXe MMeeT TUIT Object, MO3TOMy B JaH-
HOM CJTy4ae JIydlile yKa3aThb KOHKPETHbIN CTonbell, Tae HaxoauTcst popmyra, YTOObI He MOoTyJYaTh
TypeError.

HyMmeparnus Kak Jj1s1 CTOJIOIIOB, TaK M AJIs1 CTPOK HauMHaeTcsi ¢ 1.

4.9.1.2 Tunbl AaHHbIX B AYENKaX

[ToMuMoO BBI30BA K sTyeiike MeToa val ue MOKHO 06pamaTbCsi MeTOqOM type, KOTOPbI oTpese-
JIsieT KaKO¥ TUII 3HaYeHMSI CTOUT B KOHKPETHO sTueiike.

¥ oTnagka il &8 % | & S -
Y Bce yanbl ¥ Wal ~

25/12/2022, 19:06:24 node: debug 123
msg.payload : Object
vobject
vdata: array[2]
v0: array[16]
v [0 .. 9]
»0: array[7]
»1: array[7]
»2: array[7]
»3: array[7]
v4: array[7]
Hv

o U A W N RS
w oo N W N

0

»5: array[9]
»6: array[7]
»7: array[7]
»8: array[7]

»9: array([7]
» [10 .. 15]
»1: array[15]

Puc. 4.31 Tumbl JaHHbBIX

Hiuke InpeacTaBJ/I€EH ITIEPpEBOJ UMCI€HHOTO 3HAYECHMSA

Null 0

Merge 1
Number 2
String 3
Date 5
Hyperlink 5
Formula 6
SharedString 7
RichText 8
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Null 0
Boolean 9
Error 10

4.9.1.3 Crunb 9ueek

V siyeek, MOMMMO 3HAUEHMs U TUIIA, TAKKE CYLIECTBYET CTIU/Ib, METO Style momMoraer HaMm pa-
60TaTh C HUM.

3aMeHMB B Kofe Bbillle MeToZ value Ha styl e monyuyum ciegyoiiee:

({0
4

¥k oTnapka i & x| %
Yoceyansl v| | Wall ~

25/12/2022, 19:10:28 node: debug 124
msg.payload : Object
vobject
vdata: array[2]
v0: array[16]
v [0 . 9]
»0: array[7]
~1: array[7]
v0: object
v font: object
size: 11
vcolor: object
theme: 1
name: "Calibri"
family: 2
scheme: "minor"
vborder: object
~vright: object
style: "thin"
vcolor: object
indexed: 64
vtop: object
style: "thin"
vcolor: object
indexed: 64
vbottom: object
style: "thin"
vcolor: object
indexed: 64
v fill: object
type: "pattern"
pattern: "none"

»1: nhiect

Puc. 4.32 CTuiab siueek

C MoMoIIbI0 3TOTO METOIa MOKHO CMOTpPETDb TaKMe JaHHbIe, KaK:

1. font - undopmarius o mpudre,

N

. border - nadopmanys o rpaHuIaX,

3. £ill - undopmaiys o 1BeTe HATIOHEHUS STUYEIKH,

[N

. alignment - nHpopMaIMs O pacIIONIOKEHUM TEKCTA B sTueiike (Harp. TUII BbIpaBHUBAHMS).
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4.9.1.4 BbiBoa

C nomo1ibio 6ubamoreku excel js MOXXHO paboTaTh CO BCeMM MeTa-TaHHbIMMU, KOTOpPbIe Orpe-
IeISTIOT KOHeuHbIi By Excel daiiia, TakMMM KaK 3HaUeHMS B TUeiiKax, UX TUIT TaHHbIX U CTUIIb,
B KOTOPOM MCITOJTHEHA KOHKPEeTHAs sTYeiika.

B 3aBMCHMOCTM OT KOHKPETHOJ 3ajau¥ 3TO GbIBA€T OU€Hb I0JIe3HO, HAIIpUMep, KOT/Ia AaTa JOKY-
MEeHTa ITOICBEeYEHA JKeJIThIM IIBETOM M MbI JIETKO CMOKEM OTIPENETUTh UMEHHO 3TY KOHKPETHYIO
STYEIKY U TIOTOM KaKMM-I160 06pa3oM MCIOAb30BaTh 3Ty MHGOOPMALMIO B AaJbHEIIEM.

B KOHEYHOM UTOTe, pe3yJbTaT MMapCUHTra OYAEeT OINpenesiTbCs JIUIIb HAOOPOM 3BPUCTUUECKUX
MIpaBWJI, TI0O KOTOPBIM OyIeT OCYIIeCTBJIEH IMOVCK M BaXKHO IMOHMMATh KaKyl0 MMeHHO nHpopma-
LIMI0 MOXKHO ITOJTy4YaTh C IIOMOIIbIO TaHHO OMOIMOTEKN.

4.9.2 basoBble MeTOAbI paboThbl.

4.9.2.1 ABTOMaTMUYECKUI NOUCK 3arosioBKa

Iyt mpuMepa 6ymeM UCIOAb30BaTh Cyienyoniuii Excel ¢aiisi co ciemyrolei CTpyKTypoii:

L30 v 6
A B c D E F G H J K L

1

2

3

4 fixed acidi volatile ac citric acid residual sichlorides free sulfur total sulfu density  pH sulphates alcohol quality

5 7 0,27 0,36 20,7 0,045 45 170 1,001 3 0,45 8,8 6
6 6,3 0,3 0,34 1,6 0,049 14 132 0,994 33 0,49 9,5 6
7 81 0,28 0,4 6,9 0,05 30 97 09951 3,26 0,44 10,1 6
8 7,2 0,23 0,32 8,5 0,058 47 186 0,9956 3,19 0,4 9,9 6
9 7,2 0,23 0,32 85 0,058 47 186  0,9956 3,19 0,4 9,9 6
10 81 0,28 0,4 6,9 0,05 30 97 09951 3,26 0,44 10,1 6
1 5,2 0,32 0,16 7 0,045 30 136 0,9949 3,18 0,47 9,6 6
12 7 0,27 0,36 20,7 0,045 45 170 1,001 3 0,45 8,8 6
13 6,3 0,3 0,34 1,6 0,049 14 132 0,994 33 0,49 9,5 6
14 81 0,22 0,43 1,5 0,044 28 129 0,9938 3,22 0,45 11 6
15 8,1 0,27 0,41 1,45 0,033 11 63 10,9908 2,99 0,56 12 5
16 8,6 0,23 0,4 4,2 0,035 17 109 0,9947 3,14 0,53 9,7 5
17 7,9 0,18 0,37 1,2 0,04 16 75 0,992 3,18 0,63 10,8 5
18 6,6 0,16 0,4 1,5 0,044 48 143 0,9912 3,54 0,52 12,4 7
19 83 0,42 0,62 19,25 0,04 41 172 1,0002 2,98 0,67 9,7 5
20 6,6 0,17 0,38 15 0,032 28 112 0,9914 3,25 0,55 11,4 7
21 6,3 0,48 0,04 1,1 0,046 30 99 0,9928 3,24 0,36 9,6 6
22 5,2 0,66 0,48 12 0,029 29 75  0,9892 3,33 0,39 12,8 8

S White Wine ~

Puc. 4.33 Crpykrypa Excel wine_data

PaccMoTpuM TpUBMAIBHYIO 3a/1a4y - Heo6xoaumo 3arpy3utb Excel daiin B B]I, ¢ ucionb30BaHM-
em Luxms Data Boring. Ciemyrommii TOTOK 0OPabOTKM MMEeT BUI:
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Puc. 4.34 IIpocToit mariaiH 3arpy3ku Excel

[J1s1 3arpy3Ku TOJOOHBIM 06pa30M MOMMMO CTAaHAAPTHBIX ITApaMeTPOB HEOOXOAMMO yYKa3aTh:

1. Homep cTpOKM, Ha KOTOPOI HAXOISITCS 3ar0JIOBKH,

2. Homep cTpoku, c KOTOPOVi HAUMHAIOTCS JaHHbIe.

[Tepen BcTaBKOI HYKHO TpeBapuUTeIbHO MpoaHanu3upoBath Excel daiin. [Ijis guHaMuyecKkoi
MTOICTAaHOBKM TAHHBIX ITapaMeTPOB MOKHO BOCIIOIb30BaThCs 6MOMMoTeKoi excel js. [jist aToro
UCIIO/Ib3YyeTCs CJIEAYIOIINIA aJITOPUTM - CTPOKA, COAepsKallasi 3arojioBK, COLEP>KUT BCe 3HAUEHUS
THna string.

Ilo6aBuB B IMOTOK 00paboTKM y3en function, B KOTOPOM MPOMMCAH aJrOPUTM, MMEEM C/IeTyI0-
M BUI:

Puc. 4.35 ABroMaT4ecKuii IMOMCK 3arojioBKa

VY y3na function c HaumeHoBaHMeM findHeader BcTaneH cinenyroumii KOL:

const Excel = global.get('EXCEL");

const workbook = new Excel .Workbook();
await workbook.xlsx.readFile("/tmp/wine_data.xlsx");
const worksheet = workbook.getWorksheet("White Wine");

const isString = (currentValue) => typeof currentValue == "string";
let findHeader true;

let headerName;

let headerRow;

let dataRow;

worksheet.eachRow({ includeEmpty: true }, function(row, rowNumber) {
let readRow = new Array();
row.eachCell({ includeEmpty: true }, function(cell, colNumber) {

readRow.push(cell.value);

s
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if (findHeader) {

if (readRow.every(isString) && readRow.length !== 0) {
headerName = readRow;

headerRow = rowNumber;

dataRow = rowNumber + 1;

findHeader = false;

3

3

IR

msg.payload = {};
msg.headerRow = headerRow;
msg.firstDataRow = dataRow;
msg.headerName = headerName;

return msg;

AnropuTMm, peann3oBaHHbINM B y3i1e function:

1. IIpoxoaum no daitry Excel u 3amucbiBaeM Kaxkaoe 3HaueHue B CTpOKy readRow.

2. Ecnn yeranosnena omiust £indHeader, Bxonyim B 6510k if:

1) Ecau Bce 3HaueHMs B cTpoke readRow Tvna string u CTpoka He ITyCTa:

1) 3amMcpiBaeM 3arojoBKM, HaxonsIiiuecss B CTpoke readRow, B IepeMeHHYIO
headerName.

2) 3amucbiBaeM HOMeD TeKylel cTpoku rowNumber B riepeMeHHyI0 headerRow.

3) 3anuceiBaeM B IlepeMeHHYI0 dataRow Homep cTpoku rowNumber + 1.

4) Co6paceiBaeM (ar findHeader Tak Kak 3arojIOBKM yKe HaliI€HbI.

Pe3ynbTaT paboThl airopuT™Ma:
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27/12/2022, 09:55:53 node: debug findHeaders
msg : Object
vobject
_msgid: "3aab6f3196b22836d"
» payload: object
topic: "™
headerRow: 4
firstDataRow: 5

~headerName: array[12]
v [0 .. 9]

"fixed acidity"
"volatile acidity"
“citric acid"
"residual sugar"
""chlorides"

"free sulfur dioxide"
"total sulfur dioxide"
"density"

"pH

"sulphates"

. 11]

: "alcohol"

11: "quality"

© 0 N o U R W N R

q
—
=

)

S,

Puc. 4.36 Pe3yabTaT MOMCKa 3arojioBKa

ITo BBIBOMY BMIHO, YTO aJITOPUTM paboTaeT KOPPEKTHO, TaK KaK YIaJI0Ch HAMTH 3ar0JIOBKU U BbI-
BEeCTM UX MMeHa, a TakKe 3arpy3utb Excel ¢aiin B B/I.

4.9.2.2 YactnyHoe uteHne uHpopmaumumn us daiina

He TonbKO uTeHMe, HO U 3amMCh B (Gaiiyibl ¢ TOMOIIbI0 6MOaMOTEKN excel jS Takke BO3MOXKHA.
Hamnpumep, MOXKHO 3amucbiBaTh 4acTu ucxogHoro excel daiiia B oTaenbHbli csv daiin. Pac-
CMOTpUM TIpuMep Ha ocHoBe daitia wine_data.xlsx.

[yt pellieHMsI 9TOM 3aauy ITIOHAA00STCS CJIeAYIOIIe METOMbI:

OO6111ee KOMMUECTBO CTPOK B TOKyMeHTe. PaBHsIeTCst HOMepy Ioc/ieiHel CTPOKU, B
rowCount KOTOPOJ €CTb XOTsI ObI OTHO 3HAUEHME.

Ob11iee KOMMYECTBO HEITYCThIX CTPOK. TO eCcTh, ec/i B cepefiiHe JOKyMeHTa
actualRowCot cTpoku 6ymyT IMTyCTHIMU, TO OHU He OYIYT YIUTHIBATHCS.

OO6111ee KOIMUECTBO CTOJIOLIOB B JOKYMEHTE.
columnCount

OO6111ee KOMMUYECTBO CTOIOLIOB B JOKYMEHTE, B KOTOPBIX €CTh XOTSI ObI OTHO
actualColumr 3HaueHmue.

[Tpumeuanue: pasHuiia Mmexay total u actual - 3To KOMMYECTBO MTYCTHIX CTPOK/CTONOIIOB, KOTOPbIE
BCTPEYaloTCs B JOKyMeHTe. PacCMOTpUM 3TOT MOMEHT Ha IIpuMepe, 3aIyCTUB CJIeAYIOIINiA KOJ;:
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const Excel = global.get('EXCEL");

const workbook = new Excel .Workbook();

await workbook.xlsx.readFile('/tmp/wine_data.xlsx');
const worksheet = workbook.getWorksheet('White Wine');

msg.rowCount = worksheet.rowCount
msg.actualRowCount = worksheet.actualRowCount
msg.columnCount = worksheet.columnCount
msg.actualColumnCount = worksheet.actualColumnCount

return msg;

ITocne 3aITyCKa IIOTOKa 06pa6OTKI/I 00BEKT msg umeet dieagyriuiee Coaep>KaHue:

{
"_msgid": "b4500b5b7eel42b7",

"payload": 1672122420477,
"topic": "",

"rowCount": 4902,
"actualRowCount": 4899,
"ecolumCount": 12,
"actualColumnCount": 12

}

BaIsicHeHO, YTO MeTOIbI pab0Tal0T KOPPEKTHO, MOICUYMUTHIBASI CTPOKM U CTOJOIILI. [TepBbie 3 cTpo-
KU 6bIJIM MCKIIIOUeHBI 13 rmoacyera actual RowCount.

ITycTb TpebyeTcst 3ammmcaTh mocyiemHme 5 cronbmos nepBsix 200 cTpok excel daiiia B OTaeTbHbIN
csV (dait. MOXKHO BOCITOJIb30BATHCS CIEIYIOUIMM KOIOM:

const Excel = global.get('EXCEL'");
msg.filename = '/tmp/wine_data_csv.csv';

const workbook = new Excel.Workbook();

await workbook.xlsx.readFile('/tmp/wine_data.xlsx');
const worksheet = workbook.getWorksheet('White Wine');

const newWorkbook = mew Excel.Workbook();
const newWorksheet = newWorkbook.addWorksheet('wineSheet');

let startColumn = worksheet.actualColumnCount - 4;
let endColumn = worksheet.actualColumnCount;

let startRow = 5;

let endRow = 205;

for (let r=startRow, k=1; r <= endRow; r++, k++) {
var row = worksheet.getRow(r);
var newRow = await newWorksheet.getRow(k);
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for (let col=startColumn; col<=endColumn; col++) {
newRow.getCell(col-startColumn+l).value = row.getCell(col).value;
s

s

await newWorkbook.csv.writeFile(msg.filename, { sheetName: 'wineSheet' 3});

return msg;

[Tocne BBITIOTHEHMS 3TOTO KOJa U UCMO/Ib30BaHMs y31a read file MOXHO yBUAETDH CIEOYIONIMIT
BBIBOJI, B OKHE OT/IaAKI:

27/12/2022,10:32:41 node: debug 100
msg : Object

vobject

_msgid: "fedfl1l70b83864ch8"
vpayload: string

.001,3,0.45,8.8,6
.994,3.3,0.49,9.5,6
.9951,3.26,0.44,10.1,6
.9956,3.19,0.4,9.9,6
.9956,3.19,0.4,9.9,6
.9951,3.26,0.44,10.1,6
.9949,3.18,0.47,9.6,6
.001,3,0.45,8.8,6
.994,3.3,0.49,9.5,6
.9938,3.22,0.45,11,6
.9908,2.99,0.56,12,5
.9947,3.14,0.53,9.7,5
.992,3.18,0.63,10.8,5
.9912,3.54,0.52,12.4,7
.0002,2.98,0.67,9.7,5
.9914,3.25,0.55,11.4,7
.9928,3.24,0.36,9.6,06
.9892,3.33,0.39,12.8,8
.9917,3.12,0.53,11.3,6
.99R5.3.22.A.5.9.K5.58

Puc. 4.37 CoxpaHenue ¢aiiia B CSV

ISR IS TS B S S IS IS IS TS S IS S S IS ]

Pabora anroputma 3akjamuaeTcs B mpoxoge 1o excel daitny ¢ moMombio ABYyX HUKIOB for.
BHenrHmi1 IMKII OTBeYaeT 3a IMPOXO/I, IT0 CTPOKaM, BHYTPeHHMIT OTBeYaeT 3a ITPOXOZ, IT0 CTOIOIaM.

Ins 3ammucu daina ciegyeT MHUIMAIUM3UPOBATh HOBBbI Workbook 1 3amucaTb B HETrO HYK-
HYI0 4yacTb McxomHoro excel aitia ¢ momoripio KoHCTpyKiuuu .getCell(col).value.
3areM 3TOT HOBBbINI excel daiiy1 MOKHO Ipeo6pasoBaTh B CSV ¢ IOMOIIBI0 METOJa .CSV.«
writeFile(msg.filename, { sheetName: ’'wineSheet’ 3});,rnme:

1. msg.filename - myTh, Kyma mMel coxpaHsieM CSV daii;

2. sheetName - Ha3BaHMe JIMCTA, Ky[la COXPAHSIIM HEOOXOAMMbIe 3HAUEHMSI.

4.9.2.3 CoxpaHeHue Tabnuu, co cnoxkHoi wankoi B b u3s Excel ¢aiina

B cnyyae, korga Heo6XoaMMo TapcuTh ¢aitn 1 3amucaTth ero cpasy B BJI, He Bcerma craHmapr-
Hble cpeacTBa Luxms Data Boring moryT momousb, HallpuMep, P HAJIMYUY CJIOKHOM IIATIKU
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Tabmmiel. [Ipo6iemMa 3aK/IF0UaeTCsl B TOM, UTO HEBO3MOXKHO TOYHO YKa3aTh, C KAKOW CTPOKM Ha-
YMHAIOTCS 3aTOJIOBKM M HAUMHAIOTCSI TaHHbIE.

YT06bI pennTh MpobieMy c mapcuHrom daiiaa co CJIOXKHOM IIarKoi 1 3anuchio B B/, MoxHO mc-
MO/b30BaTh CpeAcTBa excel js. B kauecTBe npumMepa MOKHO B3SITh (aiisl co CaeAylolei CTpyK-

TYpOI:

D43 - 2,5
A B g D E F G H

1 float integer

2 fixed_acid volatile_ai citric_acid residual_s chlorides free_sulfutotal_sulfi quality

3 7 0,27 0,36 20,7 0,045 45 170 6
4 6,3 0,3 0,34 1,6 0,049 14 132 6
S 8,1 0,28 0,4 6,9 0,05 30 97 6
6 7,2 0,23 0,32 8,5 0,058 47 186 6
7 7,2 0,23 0,32 8,5 0,058 47 186 6
8 8,1 0,28 0,4 6,9 0,05 30 97 6
9 6,2 0,32 0,16 7 0,045 30 136 6
10 7 0,27 0,36 20,7 0,045 45 170 6
11 6,3 0,3 0,34 1,6 0,049 14 132 6
12 8,1 0,22 0,43 1,5 0,044 28 129 6
13 8,1 0,27 0,41 1,45 0,033 11 63 5
14 8,6 0,23 0,4 4,2 0,035 17 109 5
15 7,9 0,18 0,37 1,2 0,04 16 75 5
16 6,6 0,16 0,4 1,5 0,044 48 143 7
17 8,3 0,42 0,62 19,25 0,04 41 172 5
18 6,6 0,17 0,38 1,5 0,032 28 112 7
19 6,3 0,48 0,04 1,1 0,046 30 99 6
20 6,2 0,66 0,48 1,2 0,029 29 75 8
21 7,4 0,34 0,42 1,1 0,033 17 171 6

= White Wine ~

Puc. 4.38 Crpykrypa Excel co c/105KHO¥ mIanmkoit

[TosIBU/TMCh HOBBIE 3aT0JIOBKM, KOTOPbIE YKa3bIBAIOT Ha TO, SIBJISIETCSI JIM CTOIO I 11eJI0YMCIe HHBIM
WY IPOOHBIM UM cJIOM. TpebyeTcst COXpaHUTh 3TY MHGOPMAIHIO.

7151 BBITTIOTHEHMSI TAHHOM 3a1aun MCITIOJIb3YETCA IIOTOK CJIEAYIOIIEro Buaa:

\[:] ‘ MeTKa BpemeHn E})—({j V3MEHUTb: 2 NPaBuio @)—(Ej}

)

@[ ‘MeTKa BPeMeHn 8};—({3 parseWineData ¢—Cé ‘write file @N—’I[J preparePostgrew

N oo [

Puc. 4.39 I1oTOK AJ11 MapCHMHTa CJIOKHOM Ak

J1sl Havasia Hy>kHO 3a/1aTh MMSI TaGIUIIbI U ITyTh COXpaHEeHUs CSV daiiia B y3ie change.

B y3ne function c HamMmeHoBaHMeM parseWineData comepkKuUTCs CeayrOIuii KO,
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const Excel = global.get('EXCEL');

const workbook = new Excel .Workbook();

await workbook.xlsx.readFile('/tmp/wine_data_head.xlsx');
const worksheet = workbook.getWorksheet('White Wine');

const isString = (currentValue) => typeof currentValue == "string";
var headerName new Array();

var headerRow;

var wb_csv = new Array();

worksheet.eachRow({ includeEmpty: true }, function (row, rowNumber) {
let readRow = new Array();

row.eachCell({ includeEmpty: true }, function (cell, colNumber) {
let valueCell = cell.value;
readRow.push(valueCell);

s

if (readRow.every(isString)) {
headerName.push(readRow);
headerRow = rowNumber;

3

wb_csv.push(readRow);

s

// Co3paHue csv
let wbRaw = new Array();
wb_csv.slice(headerRow).forEach(function (infoArray, index) {

var line = infoArray.map(function (elem, i) {
if (String(elem) === 'null') {

return ''

} else {

return '\"' + String(elem) + "\"'

s

}).join(",");

wbRaw.push(line);

i3H

let wbPrepare = wbRaw.join("\n");

// PaboTa c 3aronoBkamu

const regex = /["a-z]/gi;

let header = headerName[0]

for (let i = 1; i < headerName.length; i++) {

let headerPast = headerName[i - 17;
let headerNow = headerName[i];

for (let j = 0; j < headerPast.length; j++) {
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if (headerPast[j] !== headerNow[j]) { header[j] = header[j] + '_' +
headerNow[j]; };

35

35

let clearHeader = header.map(element => element.replace(regex, '

"Y.trim().replace(/\s+/g, '_').toLowerCase().substr(0, 60));
msg.payload = {};
msg.a = clearHeader;

msg.payload = wbPrepare;
msg.filename = flow.get('path');

return msg;

IaHHBI KO MOXKHO, YCJIOBHO, Pa3ie/UTh Ha TPU YacCTH:

1. ®opMupoBaHMe MaccuBa CTPOK Wb_CSV, KOTOPbIiT 3aTeM OymeT mpeBpalieH B CSV daiil.

JI1st Kask ot sTueiiku poberaeTcsi, 3aTeM CKIaIbIBaeT B CTPOKY, ¥ CTPOKY CKJIaIbIBaeT B Mac-
cuB. Eciii Bce 3HaUeHMS B CTPOKE TEKCTOBbIE, HOMEP CTPOKM 3aIIOMUHAETCS [IJISI TTOCIeIyI0-
11ero o6pe3aHus MaccuBa.

2. HerocpencTBeHHO CO3aHMe CSV.

Co3maHHbIi paHee MacCUB KOHKaTEHUPYeTCs. YI06CTBO JaHHOTO CIT0c06a B TOM, UTO MBI Ca-
MM BbIOMpaeM Kakoe 3HaueHue o6ymeTb uMmeTh craTyc NULL. PaHee co3maHHbBI MacCUB KOH-
KaTeHupyeTcs. [IpeumMyIiecTBo 3TOro crrocoba B TOM, YTO MOKHO CAMOCTOSITE/TbHO BBIGPATh
3HaueHue, Kotropoe 6ymeT umeTb cratyc NULL.

3. Pabora c 3aromoBKaMiu.

AJITOpUTM BBITIONHSET MPOCTYIO OINepaluio C 3aroJIOBKaMU - eCiy CIeAyIoIInii 3aT0JI0BOK
paBeH IIpenbIAylieMy, TO OH IIPOMYyCKaeT. B IMPOTMBHOM C/lydae KOHKATEHMPYET CTPOKM
MeXay co00ii, mpeobpasys ux B ¢GopMar, KOTOPBI GYAEeT MCII0Ib30BaThCS B 3aIIpoce MJis
co3ganus B/l B PostgresSQL.

CnemyeTt OTMETUTD, YTO 3HAUEHMSI B 00beIMHEHHO KOJIOHKE YUTAIOTCS AJISI KasKI 0 STUeiiKu
OTHeNMbHO, YTO IMO3BOJISIET He YITyCKaTh 3HaUeHMsI B KOHKPEeTHO siueiike.

3aroyioBKYM COXPaHSIIOTCS B 00beKTe MSg, YTOOBI B JaIbHEIIIIeM ITOCTPOUTD 110 HUM TabGIUITy
B B]I.

BbIBOJI 3TOrO y3/1a OyIeT BhIMISIAETh CIeAYIOUIMM 00pa3soM:
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27/12/2022, 11:21:54  node: parseDebug
msg : Object

vobject

_msgid: "7e5107d6720c969a"
vpayload: string

topic: ""

~va: array[8]

"float_fixed_acidity"
"float_volatile_acidity"
"float_citric_acid"
"float_residual_sugar"
"float_chlorides"
"integer_free_sulfur_dioxide"
"integer_total_sulfur_dioxide"
7: "integer_quality"

o U A WN RS

filename: "/tmp/wine_data_head.csv"

Puc. 4.40 PesynbTaT pa6orsl y3i1a function c HammeHoBaHueM parseWineData

Vzenwrite fileBo3sbmerusmnorokamsg.payloadumsg.filename uco3mgact He0OXOAVIMbIN
csv daitn.

B y3ne preparePostgresQuery comepxutcs caeqyoumi Kox:

msg.payload = {};

msg.a = (msg.a.join('" text NULL, \r\n"') + '" text NULL');

msg.payload.query = 'CREATE TABLE IF NOT EXISTS ' + flow.get('table') + '\n' +
"¢+ '\n' + """ + msg.a + '\n' + ') + "\;' + '\n' + '"TRUNCATE TABLE ' + (&)
flow.get('table') + "\;"';

return msg;

HanubIit kom mpocto crpout SQL 3ampoc B BJI, KOTOpbIit mocTpouT Tabnuily. BeiBom, 3TOTO y31a
OyzIeT TaKuM:
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27/12/2022, 11:27:25 node: queryDebug
msg : Object
vobject

_msgid: "427ae2a9f6a5e7cf"
vpayload: object

vquery: string

CREATE TABLE IF NOT EXISTS custom.wine_data_head
(

"float_fixed_acidity" text NULL,
"float_volatile_acidity" text NULL,
"float_citric_acid" text NULL,
"float_residual_sugar" text NULL,
"float_chlorides" text NULL,
"integer_free_sulfur_dioxide" text NULL,
"integer_total_sulfur_dioxide" text NULL,
"integer_quality" text NULL

TRUNCATE TABLE custom.wine_data_head;
topic: ""

va: string
float_fixed_acidity" text NULL,
"float_volatile_acidity" text NULL,
"float_citric_acid" text NULL,
"float_residual_sugar" text NULL,
"float_chlorides" text NULL,
"integer_free_sulfur_dioxide" text NULL,
"integer_total_sulfur_dioxide" text NULL,
"integer_quality" text NULL

filename: "/tmp/wine_data_head.csv"

Puc. 4.41 PesynbTaT padorsl y3i1a function c HammeHoBaHueM preparePostgresQuery

B y3ne createWineDataTabl e nmpoucxoauT co3gaHme TabAMIIbI U3 3aIIPOCa, KOTOPbI JIESKUT B
msg.payload. query.

V3en LoadCSV comepXuUT clieayrinii Kog,:

msg.payload = {3};

msg.payload.sink = 'file://' + flow.get('path');
msg.payload.table = flow.get('table');

return msg;

Takum o6pa3om, TapaMeTphbl 3aJar0TCs /IS Cieayooiero ysiaa MMnopt CSV. 9To ymo6HO, Koraa
3apaHee M3BECTHO, B KaKyI0 TaOIMITY M OTKYy/Ia HY’KHO UTO-TO CKJIAJIbIBATh.

[Tocste 3arpy3Ku JaHHbIE YCIEITHO ObLIM 3arpy>keHbl B B]I.

4.9.2.4 BbiBoa

Bubmoreka excel js MOKeT MOKPBITh OOBIIMHCTBO 33144 CBSI3aHHBIX C YTEHMEM U 3aMMChIO
(daitnoB. OHa TakKe MOIIHA ¥ MOXKET ObITh MHTETPUPOBAHA C XPAHMIUIIEM S3, UTO ITO3BOJISIET
OTIIPaBJISTh JAHHbIE TyHa, I/e OHU peaibHO HYKHbI, MUHYS pas/iMyHble 3Tamnbl. BO3MOXXHOCTHU
6MOMIMOTEeKN He OTPaHNYMBAIOTCS TOIBKO paboToit ¢ Excel daitnamu.

PykoBozacTBO nosnb3oBaresst Luxms Data Boring 139



W Lu=ms Bl 4 Kuura peuenTtos

4.10 YreHue daitnos

C nmomoripio y3na read file MoxxkHO uMTaTh Qaiiyibl, HAIIpUMep MOKHO MpounuTaTh daiia B hop-
MarTe .CsSV. B JaHHOM mpumMepe pacCMOTPUM BapMaHT uTeHMs daitia ¢ HECKOIbKMMU CTPOKaMMU
, Kakmmast M3 KOTOPbIX OyIeT comepykaTh MHGOPMAIIMIO O OIpee/ieHHOM (aiisie U ero KoaupoB-
KY, JIsI KOPPEKTHOJ BIrpy3KM JaHHBIX B 6a3y. Tak ke B IIOTOK A0OAaBUM y3€eJI CSV JIJIsT pa3oueHust
CTPOK IO, CBOJ OTAEIbHBIN 00BEKT COOOIIeHNS.

init data : read source file : convert csv to json : set table props msg E

Puc. 4.42 IToToK ¢ ucnoinab3oBaHueM read file u csv

CaM y3es uMeeT Cjieyiolie rmapaMmeTpbl:

» VM4 aiina: abcomoOTHBIN ITYyTh K daiiy;
* BoiBop:

onmHa utf-8 cTpoka;

COO0OIIeHNe /IS KaKI0M CTPOUKM;
oIuH 00beKT Oydepa;

TIOTOK Oydepa.

BN =

» BbI6OpP KOAMPOBKM;
* Vms y3na.

N3meHnTh y3en read file

1
1
|
|

=

Ly
=
I

il
I
2

[oTORD

£ CeoOiicTBa o

=
=

I ima dhaiina | foptitest/source.csv

(= Brixoq OfiHa ut8-cTpoKa v
™ Koaupoeka Mo YMOMYEHHIO v
W mA read source file

Puc. 4.43 V3en read file

IMTocne mpouTeHust pocTeriiiero ¢aiiia caeayonero Buaa:
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4.10 Yrenne daiiion it Luxms Bl

1 | buffer_table,file_name,encoding
2 | custom.test_1,test_1.csv,utf-8
3 | custom.test_2,test_2.csv,windows-1251

[Monyunm cienyromiuii OTBeT:

1211472022, 3:09:42 PM  node: 67b7ec31bo068e61
misg : Object
*object
msgid: "e77bdd4eZbecadib”
»*payload: string
buffer table,file name,encoding

custom.test 1,test 1l.csv,utf-8
custom.test 2,test 2.csv,windows-1251

topic: "

filename: "/opt/test/source.csv"

Puc. 4.44 PesynbraTt ucnionHenusi read file

Pazo6bem ¢aiin Ha OTaeabHbIe 00BEKThI COOOIIEHMS C TOMOIIIBIO Y3J1a CSV, TIe MPOoIuIleM rapa-
MeTphI Halllero csv gaiia:
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WN3MmeHUTb y3en csv

¥Ynanutb OTMmeHa [OTOBO

£+ CeoiicTBa LA
= Cronbupl buffer_table file_name,encoding

L Pasgenutens  3anATtan hd

W s convert csv to json

Onuuu CSV -> OObekT

=+ Bxog, MponyckaTb nepebie | 0 | CTPOK(W)
NepELId paa COAEMHUT MMeHa cTonbuoB

(] pasbupatk YWCNOBbLIE 3HAYEHNA
) Bknwuatk NyCTble CTPOKOBbIE 3HAYeHUA
) exkmoyatk null-3HaYeHns

= Bbixog coODWEHWe AN KaWO0i CTPOKN v
Onuun OO0bekT -> CSV
= Bbixog HWKOT[a He OTNPAaBMATL 3arofoBKK C1 v

Hoean cTpoka | Linux (\n) v

Puc. 4.45 IlapameTpsl y3/1a CSV

Taxk ke, /151 yn06CTBa, MOXKHO IepeonpeeNuTb OObeKT COOOLIeHNs Ha IPYToii C ITIOMOLIBIO y3/1a
change:
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4.10 Yrenne daiiion it Luxms Bl

W3meHWTL y3en change

YanuTb OTMmeHa [oTOBO

£ CpoiicTBa & 32| =

W VimA set table props

= Mpasuna

YCTaHOBUTE v | = msg. sgl.buffer_table

to the value | + msg. payload.buffer_table

Deep copy value

YCTAHOBUTL | | + msg. sqgl.file_name

to the value | = msg. payload.file_name

Deep copy value

YcTaHoBUTE v | » msg. sgl.encoding

to the value = msg. payload.encoding

Deep copy value

Puc. 4.46 IlepeMmeHOBaHNE 0OBEKTOB COOOIIEHMS

B pesynbTaTe BCcex MpOu3BeIeHHbIX AeCTBUI OTyYyaeM CJIeOyIOIINil OTBET:
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4 KHura perenrtos

12/14/2022, 11:09:13 AM node: BaTel771e65(1841
msg : Object
vobject
~msgid: "74d4fbec5c4863ch"
» payload: object
topic: ""

filename: "/opt/test/source.csv"

columns:
"buffer table,file name,encoding

=parts: object
id: "74d4fbec5c4863ch”
index: B
count: 2
wsql: object
buffer table: "custom.test 1"
file name: "test 1.csv"
encoding: "utf-8"
12142022, 11:09:13 AM  node: BaTel771e65f1841
msg : Object
vobject
~msgid: "74d4fbec5c4863ch"
» payload: object
topic: ""
filename: "/opt/test/source.csv"

columns:
"buffer table,file name,encoding

wparts: object
id: "74d4fbec5c4863cbh”
index: 1
count: 2
=sql: object
buffer table: "custom.test 2"
file name: "test 2.csv”

encoding: "windows-1251"

Puc. 4.47 Pe3ynbTaT ucnonHeHus noroka c read file u csv

144
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20
21
22
23
24
25
26
27
28
29
30
31
32

33

35
36
37
38
39
40
41
42
43

45

46

4.10 Yrenne daivios i Lu=ms Bl

B pesynbTraTe pasfeneHus Ha HECKOIbKO COOOIeHMIA, [0OaBsIeTC s CrielMaabHblii 00bEeKT parts,
KOTOPBII CIY>KUT JJ151 TOHMMaHMS CUCTEMOI M3 CKOIbKMX YacTeii COCTOSIIO UCXOLHOE CO00IIeHe
(Ha cremyIIMX dTanax MOXKeT ITOHa00UTCs IJIs Y3/I0B IO TUITY join)

Kopm motoka

C

{
"id": "a862f0e%9laaZbba4",

ngype": "file in",
ng": 133746519fedf1458",

"mame": "read source file",
"filename": "/opt/test/source.csv",
"format": "lines",

"chunk": false,
"sendError": false,

"encoding": '"none",
"allProps": false,

"x": 700,

"y": 1080,

"wires": [

L

"614£0140ba9%e27ed" ] ]
3

{

"id": "0@6c2775c917a6281",
"type": "inject",

"z": "3a746519fedf1458",
"name": "init data",
"props": [

{

"p": "payload"

3

{

"p": "topic",

"vt": "str"

} ] ’

"repeat": "",
"erontab": "",

"once": false,
"onceDelay": 0.1,
"topic": "",
"payload": "",
"payloadType": '"date",
"x": 510,

"y": 1080,

"wires": [

L

"a862f0e91aa2bba4" ] ]
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49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

4 KHura perenrtos

"strings": false,
"include_empty_strings": false,
"include_null_values": false,
"x": 9180,

"y": 1080,

"wires": [

L

"6447d6979a24bb85" ] ]

}’
{
"id": "8a7el771e65£1841",

"type": "debug",

"z": "3a3a746519fedf1458",
"name": "",

"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": '"true',
"targetType": "full",
"statusval": "",
"statusType": "auto",
"x": 1310,

"y": 1080,

"wires": []

3

{

"id": "6447d6979a24bb85",

"type": '"change",

"z": "3a746519fedf1458",
"name": "set table props",
"rules": [

{

"' set",

"p": "sqgl.buffer_table",
"pt": "msg",

"to": "payload.buffer table",
"tot": "msg",

3

{

"id": "614f0140ba%e27ed",
"type": "csv',

"z": "3a746519fedf1458",
"name": "convert csv to json",
"sep": ",",

"hdrin": true,

"hdrout": '"none'",

"multi"”: "one",

"ret": "\\n",

"temp": "buffer_table,file_name,encoding",
"skip": "0",
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102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

119

121
122
123
124
125
126
127
128
129
130

133

4.11 3krcoopr Tab/mmusl B csv (dump-table) W Lu=ms Bl

"de": true

1

{

"t": "set",

"p": "sqgl.file_name",
"pt": "msg",

"to": "payload.file name",
"tot": "msg",

"de": true

1

{

"g": "set",

"p": "sqgl.encoding",
"pt": "msg",

"to": "payload.encoding",
"tot": "msg",

"de": true

3 1,

"action": "",

"property": "",

"from": "",

"to": "",

"reg": false,

"x": 1120,

"y": 1080,

"wires": [

L

"8a7e1771e65£1841" ] ]
3]

4.11 Skcnopt Tabnauupbl B csv (dump-table)

C momorpio y31a dump table MOKHO JOCTAaTOYHO ITPOCTO CAEIATH BBITPY3KY TaOMMUIII 13 6a3bl
B .csv daitn. Co3gaaum mpocTeiimmii moTok ¢ dump table:

MeTKa BpeMeHun | Bbibpatb SQL-Tabnuuy debug 2 E
- " @ done

Puc. 4.48 IIoToOK ¢ ucnonb3oBaHuem dump table

B Hamem ciryyae MbI XOTMM CIeJIaTh JaMIT TaGMMIIbI custom. acc, cogepskalieii 16 CTpok, s
5TOTO B KOH(GUTYpaIuy y3Jia BbIOMpaeM 110 MepapXum MyTh A0 TAOIUIIbI, TO €CTh: UICTOYHUK -
luxmsbi -> cxema - custom -> Tabnuua - acc:
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WN3meHWUTb y3en luxmsbi-dump-table

£+ CeoiACcTBa

backend log

bm

custom_2
databoring ddate
dm

ds 3
ds_import_stat
ds master 4 0

ds res

expens
glossary

information_schema

koob

koob_f

messenger
mgrt

nls

otp
pg_catalog
pgtap rev

portal

public

Puc. 4.49 Hactpoiika y3ina dump table
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33
34
35
36

4.11 IrcmopT Ta6auibl B csv (dump-table)

W Lu=ms Bl

B pe3ynbraTe moiayyaem coobieHme o IyTH ¢aiiia JaMra ¥ KOJTM4ecTBO CTPOK:
127152022, 10:04:25 AM  node: debug 2
msg.payload : Object
*object

sink: "file:///tmp/dumpTable-
2764340311813970849 . csv"

count: 16

Puc. 4.50 PesynbTaT ycnemHoro ucnoiaHeHus dump table

Kop rmotoka

L

{
"id": "05c08cf11c993857",

"type": "luxmsbi-dump-table",
"z": "c8601fec211e98b5",
"dataSource": "luxmsbi',
"schema": "custom",

"table": "acc",
"esvWithNames": true,
"esvDelimiter": "comma',

"x": 970,

"y": 320,

"wires": [

L

"c3828347a06c117a" ] ]

3

{
"id": "9cff4130a£294d194",

"type": "inject",

"z": "c8601fec211e98b5",
"name": "",

"props": [

{

"p": "payload"

3

{

"p": "topic",

"vt": "str"

3 1,

"repeat": "",
"crontab": "',
"once": false,
"onceDelay": 0.1,
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38
39
40
41
42
43

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

W Lu=ms Bl 4 Kaura penenros

"topic": "",

"payload": "',

"payloadType": '"date",

"x": 720,

"y": 320,

"wires": [

L

"05c08c£f11c993857" ] ]

})
{
"id": "c3828347a06cll7a",

"type": "debug",

"z": "c8601fec211e98b5",
"name": "debug 2",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "false",
"statusvVal": "",
"statusType": "auto",
"x": 1200,

"y": 320,

"wires": []

1]

4.12 DkcnopT 3anpoca AaHHbIX B CSV

[IpumMep MOTOKA, KOTOPBIi COXpaHsSeT pe3ylbTaT 3amnpoca B (aiir popmaTa . csv

function 6 ()

@[ ‘ MeTKa BpemMeHN

Puc. 4.51 export_csv.png

Kop, 3ammpoca, KOTopsIi npoImcaH B 1ose y3ia SQL 3anpoc B dann

SELECT t.day::date as dt, random() * 100 + 44 AS plan, random() * 100 AS fakt
FROM generate_series(timestamp '2022-05-01' s

timestamp '2022-10-30' s

interval '1 day') AS t(day)

order by t.day::date

Kop moTtoka
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30
31
32
33
34
35
36
37

38
39
40
41
42

43

47
48
49
50

4.12 DRcIopT 3ampoca JaHHBIX B CSV

W Lu=ms Bl

C

{
"id": "5c084222b861dbla",

"type": "inject",

"z": "76a7fd330e958650",
"name": "",

"props": [

{

"p": "payload"

3

{

"p": "topic",

"vt": "str"

} ] ’

"repeat": "",
"ecrontab": "",

"once": false,
"onceDelay": 0.1,
"topic": "",
"payload": "',
"payloadType": '"date",
"x": 200,

"y": 220,

"wires": [

L

"37515d15¢c02698d5" ] ]

}’
{
"id": "37515d15c0269845",

"type": "luxmsbi-dump-sql",

"z": "76a7fd330e958650",

"name": "SQL 3anpoc B dann",

"dataSource": "luxmsbi',

"sqlQuery": "SELECT t.day::date as dt, random()

, timestamp '2022-10-30'\n
t(day)\norder by t.day::date",
"esvWithNames": true,
"esvDelimitexr": "comma',
"x": 420,
"y": 220,
"wires": [
L
"39292be271e8c45f" ] ]

}’
{
"id": "39292be271e8c45f",

"type": "function",

* 100 + 44 AS plan,
100 AS fakt\nFROM generate_series(timestamp '2022-05-01'\n

’

interval

'1 day') AS

random() *
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59
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68
69
70
71
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74
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80
81
82
83

W Lu=ms Bl 4 Kuura peuenTtos

nZ": "76a7£d330e958650",
"name": "function 6",

"func": "flow.set(\"path\", msg.payload.sink)\nreturn msg;",
"outputs": 1,

"noerxr": 0,

"initialize": "",

"finalize": "",

"libs": [],

"x": 620,

"y": 220,

"wires": [

L

"d8940b£995280344" 1 1

}’
{
"id": "d8940bf995280344",

"type": "debug",

"z": "76a7fd330e958650",
"name": "debug 38",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": '"payload",
"targetType": "msg",
"statusval": "",
"statusType": "auto",
"x": 780,

"y": 220,

"wires": []

1]

4.13 WUcnonHeHue unix-KoMaHA,

C MoMOIIBI0 Y371 exec MOXKHO 3aIyckaTb /11o0ble sh ckpuntsl. IIpy 3TOM, B KOMOMHALIVM C Y3/I0M
function moskHO co3maTh CBO¥ sh CKpUIIT ¢ 3aITycKoM JIt0ObIX bash 3ampocos. B naHHOM npuMepe
ucnonb3yeM function A sanmycka ckpunra python. > [l ucronb3oBaHust CKpunros python, cam
python nomkeH O6bITh pa3BepHYT Ha cepBepe CO CBOMM BUTPYaIbHBIM OKPYKEHMEM U CO BCEMU
YCTaHOBJIEHHBIMM HEOOXOAMMbIMM 61OnMoTekaMu. {.is-warning}

msg.payload E

make script.sh file executable execute /script.sh msg.payload E

msg.payload E

MeTKa BpeMeHu file save to file

Puc. 4.52 IIoTOK € MCIIO/Ib30BaHMEM exec
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4.13 UcnionHeHue unix-KOMaHz, i Lu=ms Bl

4.13.1 function (file)

B maHHOM y3Jie MbI ITPOIMChIBAEM 3aITPOCHI, JIJIsSI 3aITyCKa HAIllero CKPUIITA, Kak Jiej1ajayu Obl 3TO B
TepmuHase bash. 1. [lepexogum B MMarky co CKPUIITOM 2. AKTMBMPYEM BUPTYaJbHOE OKPYKeHMe
3. 3amryckaeM cKpuIT python

Kop dyHKIMM:

#! /bin/bash

cd /opt/test
source env/bin/activate
python some_script.py

4.13.2 write file (save to file)

3ammceiBaeM 3TOT 3arpoc B sh daiin. B IMa daina mpomnucbiBaem abCOMIOTHBIN MyTh A1 aiina,
KOTOPBIi XOTUM CO3/1aTh.

N3ameHnTh y3en write file

YOanuTh OTMEHA [OTOBO

£+ CBoiicTBa & 3 =

1]

I ima dhaitna | fimp/script.sh

G OeiicTene nepesanucarts ain v

[obaenATe HOBYH CTPOKY (W) K AaHHBIM?

] Co3paTth KATANOT, ECNW OH HE CYLECTBYET?

™ KoanpoBka Mo YMOMYaHWo v

W mA save to file

Puc. 4.53 3anmch 3ampoca B sh

PykoBozacTBO nosnb3oBaresst Luxms Data Boring 153



W Lu=ms Bl 4 Kaura penenros

4.13.3 exec (make script file executable)

MeHsieM ITpaBa Ha CO3AaHHbIN daiia sh (mobaBisieM BO3MOXKHOCTD VICITOTHSIEMOCTH).

MN3MmeHWTb y3en exec

Yoanutb OTMeHa [OTOBO

£+ CBoiicTBa & |3 | =

I Komanna chmod u+x fimp/script.sh

+ [obaeute [ | msg. payload

(= BbiBog NoKa komaHga paboTaeT - spawn pexum v

@ Taiim-ayT cex
a= Hide console [

¥ MmA make script.sh file executable

Puc. 4.54 [Tenaem aiisi MCIIOTHSI€MbIM

4.13.4 exec (execute script)

Beimionasiem sh.
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4.13 UcnionHeHue unix-KOMaHz, i Lu=ms Bl

N3mMeHWTb y3en exec

¥YaanuTb OTMeHa [OTOBO

£+ CBoiicTBa & 3| =

B Komanpa bash ftmp/script.sh

+ fJobaBut [ | msg. payload

(= BbiBOg, MNoKa KOMaHOa |}aﬁDTEJ.ET - SPawWn pEexM A

@ Taiim-ayT cex

=& Hide console [

W Mms execute /script.sh

Puc. 4.55 Ucionusiem daiin

4.13.5 BbiBOA pe3ynbTaTos

Exec noagaep>KmBaeT BbIBOJ, Pa3JIMUYHBIX TUIIOB BO3BPATOB (bYHKI.U/IﬁZ

1. CrangapTHbIi1 BBIBOS, - stdout;
2. CraHgapTHbBIN BIBOJ OIIMOOK - stderr;
3. Kog Bo3Bpara - BeiBof, 1/0.

Ecin ckpunt python HacTpoeHa 1of, BbIBOJ, TaKMX TUIIOB, MX MOXKHO OyleT IMoyJaTh yepes3 pas-
HbIe BBIBOZbI exec. Ha 0CHOBaHMM 3TUX BBIBOJIOB MOKHO OyIeT YITPaBJISITh POAO/DKEHVEM UCTION -
HeHUS TTOTOKa.

Kop rmoToxka

L
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15
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20
21
22
23
24
25
26
27
28
29
30
31
32
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34
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38
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48
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50
51
52
53

W Lu=ms Bl

4 KHura perenrtos

{
"id": "c4edf3aef8f6£fddeo",

"type": "template",

"z": "f£df705dc3f42beb68",

"name": "file",

"field": "payload",

"fieldType": "msg",

"format": "python',

"syntax": "mustache",

"template": "#!/bin/bash \n\ncd /opt/test\nsource
some_script.py",

"output": "str",

"x": 570,

"y": 320,

"wires": [

L

"8db2fl1a@f2becaa4d" ] ]

3

{
"id": "8db2fla@f2becaa4",
"type": "file",

"z": "£df705dc3f42beb8",
"name": '"save to file",
"filename": "/tmp/script.sh",
"appendNewline": true,
"createDir": false,
"overwriteFile":
"encoding":
"x": 750,
"y": 320,
"wires": [
L
"e93a992ada246576" ] ]

”true”,
”none”,

}’
{
"id": "e93a992ada246576",

"type": "exec",

"z": "£df705dc3f42beb68",

"command": "chmod u+x /tmp/script.sh",
"addpay": false,

"append": ""
"useSpawn" :
"timexr": "",
"winHide": false,

"oldrc": false,

"name": "make script.sh file executable",
"x": 1010,

"y": 320,

"wires": [

”true”,

env/bin/activate\npython

156
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s« | [,

ss | [,

s6 | [

s7 | "£9188811daacbdf7" ] ]
60 | },

61 | {

62 | "id": "£f9188811daacbdf7",

63 | "type": "exec",

64 | "2z": "fdf705dc3f42beb8",

65 | "command": "bash /tmp/script.sh",
66 | "addpay": false,

67 | "append": "',

68 | "useSpawn": '"true',

69 | "timex": "",
70 | "winHide": false,
71 | "oldrc": false,

72 | "name": "execute /script.sh",
73| "x": 1310,

4 | "y": 320,

75 | "wires": [

76 | [

77 | "2c4613£6bcb9a520" 1,

79 | [

s0 | "1cb60e4a360ebf19" 1,

82 | [

83 | "7ddb38a79527£549" ] ]
8 | },

87 | {

sg | "id": "2c4613f6bcb9a520",
89 | "type": "debug",

90 | "2": "f£df705dc3f42beb8",
91 | "name": "",

92 | "active": true,

93 | "tosidebar": true,

9% | "console": false,

95 | "tostatus": false,

9% | "complete": "payload",
97 | "targetType": "msg'",

98 | "statusval": "",

99 | "statusType": "auto",
00 | "x": 1550,

o1 | "y": 280,

102 | "wires": []

103 | },

104 | {

105 | "id": "1lcb6@e4a360ebfl19",
106 | "type": "debug",
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107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

145
146
147

148

150
151
152
153
154
155
156
157
158
159

W Lu=ms Bl

4 KHura perenrtos

"z": "f£df705dc3f42beb8",
"name": "",

"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "false",
"statusVal": "",
"statusType": "auto",
"x": 1550,

"y": 320,

"wires": []

1

{
"id": "7ddb38a79527£549",

"type": "debug",

"z": "f£df705dc3f42beb8",
"name": "",

"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "false",
"statusVal": "",
"statusType": "auto",
"x": 1550,

"y": 360,

"wires": []

3

{

"id": "79a24d5931822£82",
"type": "inject",

"z": "f£df705dc3f42beb8",
"name": "",

"props": [

{

"p": "payload"

3

{

"p": "topic",

"vt": "str"

} ] ’

"repeat": "",
"erontab": "",

"once": false,
"onceDelay": 0.1,
"topic": "",
"payload": "",
"payloadType": "date",
"x": 380,

"y": 320,

"wires": [

158

PykoBozcTBo nonb3osarens Luxms Data Boring



4.14 IIMkIM4ecKue MOTOKU it Luxms Bl

160 | [
161 | "c4edf3aef8£6£dd0O" ] ]
164 | 3]

4.14 Uuknuyeckue NOTOKuU

[Ipumep MOTOKA, KOTOPBI MTO3BOJISIET CO34,aBaTh LIMKJ/IBI HA OCHOBE y3J1a L oop 13 maJuTpsl Luxms
Data Boring rpynmnsl GyHKUMS.

[ leHepaumsi 06beKTOB ] { lMpumep: Mepebop pasinyiHbix 06LEKTOB ]

[ DuHasbHbIV pe3ynbTar

Enumeration Loop

o EX

3HaueHve loop }

ycTaHoBUTb msg.payload

Puc. 4.56 I[ToTOK 06paGOTKYM BXOASIIEr0 OOBEKTA IO IMKITY

B y3ne MmeTka BpeMeHU B CcBONCTBe msg.payload ycraHaBiauBaeTcs 3HaueHue {"first":«
"Hello World", "second":8,"third" :true}, koTOpoe nogaeTcs Ha BXOA y3ay Loop.
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i Luxms Bl 4 KHura penienTos

WU3meHnTH Y3en inject

YpanuTb OTmeHa FoToBO

£+ CeoiicTBa o BENE

¥ Mg Obiject

msg. payload =« {} {"first":"Hello World","second":8,"third":true} == x
msg. topic = v & x
+ no6aeutb inject now
(J OtnpasuTh yepes cek, 3aTem
C' MNoBTOpATL HeT v

Puc. 4.57 CBoiicTBa 00'b€KTa, 3aJTAHHOTO B y3JIe METKa BpeMeHM

B cBoiicTBax y3/1a L 0Op yCTaHABIMBAIOTCS MTapaMeTpbl 06paboTKY 06beKTa, KOTOPBIi IpUIIeNT Ha
BXO[I. B maHHOM CJTydae CBOJCTBO ObIIO ompeaeneHo B msg.payload.

160 PykoBozcTBo nonb3osarens Luxms Data Boring



4.14 IIMkIM4ecKue MOTOKU it Luxms Bl

N3meHuTb Y3en loop

Ynanutb OtmeHa oTOBO

£ CBoiicTBa & B =

¥ Name

< Kind fixed count condition enumeration

i= Enumeration | + msg. payload

X Time Limit ms

© Loop

Payload index v
O End Payload | original payload v

Tip: Enumeration can be any iterable object: Array, Typed Array, Object,
Map, Set, String.

Puc. 4.58 CBoiicTBa y3i1a loop

PEBYJ'II)TaT BBITIOJTHEHHOTI'O IIOTOKA, 0T06pa)KEHHOI‘O B OKHe OT/IagKIN

PykoBojcTBO monb3oBarens Luxms Data Boring 161



© L N o Lt A W N =

g Lu=ms Bl 4 Kaura penentos

()
1

J¥ oTnaaka 1| & w | &
Yecey3nel v | | @al ~

08/12/2022, 09:53:20 node: 6dcfcfe11931464c
msg.payload : string[18]

"first: Hello World"

08/12/2022, 09:53:20 node: 6dcfcfe11931464c
msg.payload : string[9]

"second: 8"
08/12/2022, 09:53:20 node: 6dcfcfe11931464c
msg.payload : string[11]

"third: true"

08/12/2022, 09:53:20 node: 6b0d635654f34538
msg.loop : Object
vobject
broken: false
timeout: false
vpassed: object
total: 3
last: 3

restarts: 0

Puc. 4.59 PesynpraT pa6oTsl y3i1a Loop

Ko nmoToka

C

{
"id": "78£08d5119478934",

"type": ”inject”,
"z": "0f14a080e4873ed4",

"name": "Object",
upropsn: [

{

ll.pll: Ilpay'l'oadll
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30
31
32
33
34
35
36
37
38
39
40
41
42

43

45
46
47
48
49
50
51
52

54
55

58
59
60
61
62

4.14 IIukanueckue MOTOKU

3

{

"p": "topic",
"vt": "str"

} 1,
"repeat": "",
"crontab": "',

"once": false,
"onceDelay": 0.1,
llto.picll : nn R

"payloadType": "json",

"x": 270,

"y": 1240,

"wires": [

L

"a294079411bce064" ] ]

1

{

"id": "bf2fe5d9efd86fac",
"type": "loop",

"z": "0f142080e4873ed4",
"name": "",

"kind": "enum",

"ecount": "",

"initial": "",

"step": "",

"eondition": "",
"conditionType": "js'",
"when": "before",
"enumeration": "payload",
"enumerationType": "msg",
"limit": "",
"loopPayload": "loop-index",
"finalPayload": "final-orig",
"x": 620,

"y": 1320,

"wires": [

L

"6b0d635654£34538" 1,

L
"810bc£360554897c" ] ]

}’
{
"id": "6b0d635654£34538",

"type" . ”debug" ,
"z": "0f142080e4873ed4",

"payload": "{\"first\":\"Hello World\",\"second\":8,\"third\":true}",
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63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

87
88

90
91
92
93
94
95
96
97
98
99
100

103
104
105
106
107
108
109
110
111
112
113
114

W Lu=ms Bl

4 KHura perenrtos

"name": "",

"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "loop",
"targetType": "msg",
"statusVal": "",
"statusType": "auto",
"x": 830,

"y": 1300,

"wires": []

1

{

"id": "74£8£5749683bfo93",
"type": 'change",

"z": "0f142080e4873ed4",
"name": "",

"rules": [

{

"t": "set",

"p": "payload",

"pt": "msg",

"to": "$type(msg.loop.key) != \"undefined\"

msg.loop.value :\tmsg.loop.value",

?\tmsg.loop.key & \": \" &

"tot": "jsonata"
3 1,
"action": "",
"property": "",
"from": "",
"to": "',
"reg": false,
"x": 630,
"y": 1420,
"wires": [
L
"6dcfcfell931464c",
"bf2fe5d9efd86fac" ] ]
1
{
"id": "86fabalef5662d8d",
"type": "inject",
"z": "0f14a080e4873ed4",
"name": "Array",
"props": [
{
"p": "payload"
1
{
"p": "topic",
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115
116

118
119
120
121
122
123
124
125
126
127
128
129

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

148

151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

4.14 IIukanueckue MOTOKU

llvtll 0 ”Str”

} ] ’

"repeat": "",

"ecrontab": """,

"once": false,

"onceDelay": 0.1,

"topic": "",

"payload": "[6,14,36,-8,100]",
"payloadType": "json'",

"x": 270,

"y": 1280,

"wires": [

L

"6f0ac3a95b7fleac” ] ]

}’
{
"id": "ea®8312a05f385a2",

"type": "function",

"z": "Qf142080e4873ed4",
"name": "",

"fune": "msg.payload = Intl6Array.from(msg
"outputs": 1,

"noerr": 0,

"initialize": "",

"finalize": "",

"libs": [],

"x": 405,

"y": 1320,

"wires": [

L

"bf2fe5d9efd86fac” ] 1,

"L": false
}’

{
"id": "19a991ae83992ca4",

"type": "function",
"z": "0£142080e4873ed4",
llnamell : min s

"outputs": 1,

"noerr": 0,

"x": 365,

"y": 1400,

"wires": [

L

"£f0b52£88377ae5£8" ] 1,

.payload);\nreturn msg;",

"func": "msg.payload = new Map(Object.entries(msg.payload));\nreturn msg;",
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168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

201
202
203
204
205
206
207

209
210
211
212

215
216
217
218
219
220

W Lu=ms Bl

4 KHura perenrtos

"L": false
}’

{
"id": "e0445224bca59839",

"type": "function",
"z": "Qf142080e4873ed4",
llnamell 0 min s

"funec": "msg.payload = new Set(msg.payload);\nreturn msg;",

"outputs": 1,

"noerr": O,

"x": 365,

"y'": 1440,

"wires": [

L

""90015d5£9e0£18b6" ] 1,

"l": false

3

{

"id": "ae266bc899871lebc",
"type": "inject",

"z": "0f14a2080e4873ed4",
"name": "String",
"props": [

{

"p": "payload"

3

{

"p": "topic",

"vt": "str"

} ]’

"repeat": "",

"crontab": "',

"once": false,
"onceDelay": 0.1,

"topic": "",

"payload": "Hello World!",
"payloadType": '"str",

"x": 270,

"y": 1360,

"wires": [

L

"bf2fe5d9efd86fac" ] ]

}’
{
"id": "6dcfcfell931464c",

"type": ”debug”,
"z": "0f142080e4873ed4",
"name" : nn’

166
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4.14 IMKIMYECKMEe IOTOKA i Lu=ms Bl

221 | "active": true,

222 | "tosidebar": true,

23 | "console": false,

224 | "tostatus": false,

225 | "complete": "false'",
26 | "statusVal": "',

227 | "statusType": "auto",
228 | "x": 850,

29 | "y": 1420,

230 | "wires": []

231 | 3},

232 | {

233 | "id": "bdc2fc21c8£f07999",
234 | "type": "inject",

235 | "2": "0f14a080e4873ed4",
236 | "name": "Typed Array",
237 | "props": [

238 | {
239 | "p": "payload"
240 |},
241 | {

242 llpll: ”tOpiC”,
243 "vt": "str"

244 | 3} 1,
246 Ilre.peatll : nmn s
247 | "crontab": "",

248 | "once": false,

249 | "onceDelay": 0.1,

250 | "topic": "",

251 | "payload": "[-9,10,-5,1,0,1000]",
252 | "payloadType": "json",

253 | "x": 290,

254 | "y": 1320,

255 | "wires": [

256 | [
257 | "ea@8312a05£385a2" ] ]
260 | },
261 | {

262 | "id": "d89e91d8a518b8ed",
263 | "type": "inject",
264 | "2": "0f14a080e4873ed4",

265 | "name": "Map",
266 | "props": [

267 | {

268 | "p": "payload"
269 | },

270 | {

271 | "p": "topic",
272 | "vE": "str"

273 | 3} 1,
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275
276
277
278
279
280

281
282
283
284
285
286

289

291
292
293
294
295
296
297
298
299
300
301
302

304
305
306
307
308
309
310
311
312
313
314
315

318
319
320
321
322
323
324
325

W Lu=ms Bl

4 KHura perenrtos

"repeat":
"crontab":
"once": false,

"onceDelay": 0.1,

"topic": "",

"payload": "{\"red\":\"#£f0000\",\"green\"

"payloadType" :
"x": 270,

"y": 1400,
"wires": [

L

"19a991ae83992ca4" ] ]

lljso.nll ,

3

{

"id": "946d62c879f99581",
"type": "inject",

"z": "0f14a080e4873ed4",
"name": "Set",

"props": [

{
"'
3
{
"p": "topic",
"vt": "str"

3 1,

"payload"

"repeat":
"crontab":
"once": false,

"onceDelay": 0.1,

"topic": "",

"payload": "[2,3,4,4,2,3,3,4,4,5,5,6,6,7,5
"payloadType": "json'",

"x": 270,

"y": 1440,

"wires": [

L

"e0445224bca59839" 1 ]

nin
s

nn
3

}’
{
"id": "6644f£2d5d31dad7c",

"type": "comment',

"z": "0f142080e4873ed4",
"name" :
"info":
280,

"TeHepauns obbekToB",

nn
s

llxll:

’325314,5:]”7

:\"#00££00\",\"blue\":\"#00QOLE\"}",
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327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367

370
371
372
373
374
375
376
377
378

4.14 IIukanueckue MOTOKU

W Lu=ms Bl

"y": 1200,

"wires": []

3,

{

"id": "@b43d0b3924£8996",
"type": "comment",

"z": "0f14a080e4873ed4",
"name" : "lpumep: [lepebop pasnmyHbix obbekTOB",
"info": "",

"x": 600,

"y": 1200,

"wires": []

3

{

"id": "fcc831daa35f2eb6f",
"type": "comment",

"z": "0f142080e4873ed4",
"name": "OuHanbHbIM pe3ynbTat',
"info": "",

"x": 870,

"y": 1260,

"wires": []

1,

{

"id": "cb4@acd4c629fedc”,
"type": "comment",

"z": "0f142080e4873ed4",
"name": "3HayeHne loop",
"info": "",

"x": 860,

"y": 1380,

"wires": []

1

{

"id": "810bcf360554897c",
"type": "junction",

"z": "0f14a2080e4873ed4",
"x": 500,

"y": 1420,

"wires": [

L

"74£8£5749683b£93" ] ]
+

{

"id": "a294079411bce064",
"type": "junction",

"z": "0f142080e4873ed4",
"x": 460,

"y": 1240,

"wires": [

L
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379

382
383
384
385
386
387
388
389
390
391

394
395
396
397
398
399
400
401
402
403

406
407
408
409
410
411
412
413
414
415

418

W Lu=ms Bl 4 Kuura peuenTtos

"bf2fe5d9efd86£fac" ] 1

}’
{
"id": "6f@ac3a95b7fleac",

"type": "junction",

"z": "0f14a080e4873ed4",

"x": 460,

"y": 1280,

"wires": [

L

"bf2fe5d9efd86fac" ] ]

}’
{
"id": "90015d5f9e0f18b6",

"type": "junction",

"z": "0f142080e4873ed4",

"x": 400,

"y": 1440,

"wires": [

L

"bf2fe5d9efd86fac" ] ]

}a

{
"id": "fOb52£88377ae5£8",

"type": "junction",

"z": "0f142080e4873ed4",

"x": 400,

"y": 1400,

"wires": [

L

"bf2fe5d9efd86fac” ] ]

1]

4.15 OuHamuueckas 3arpyska Excel ¢ainos

[TpuMep MOTOKA, KOTOPBIN AMHAMMUYECKM MHULIMAIU3UPYET 3arpy3Kky .XLsx (aiinos, MosiBUB-
IIMXCS B TamKe /tmp, Ucmonb3ys y3en watch. bubnmoreka excel js mo3BossieT onepenennTb
IBa MapaMerpa: HoMmep cTpoku 3aronoska u Homep nepBoi CTPOKM C AaHHbIMU, KOTO-
pble MOAAI0TCS Ha BXOA, y3ay immopT daitnos.
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4.15 Iunamu4ueckasi 3arpyska Excel ¢ariinos it Luxms Bl

clear arr

g /tmp H ‘ HanpasuTb §)—Cé ‘ U3MEHUTL: 3 Npasunio w

@ complete

Puc. 4.60 IIOoTOK ¢ AMHAMUYECKOI1 3arpy3Koi

V3enMnopT GaifoB IpMHMMAET Ha BXO[ ITapaMeTpbl, KOTOPbIe 6LV OTIpe/ieieHbl paHee. [Tons
B IAHHOM MpUMepe He 3aTOTHSIOTCS.
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WN3mennTtb y3en Umnopt Excel

Ypanute OTmeHa [oTOBO

£+ CoiicTBa - BENE RN

® Vimn WmnopT dannos

¥ MNapameTpsi
U3 NoTOKa ®

W Tun daina XLS v

L J
NpeHTndukarop
nonydarens

¥ MyTs kK
channy-
WCTOYHUKY

¥ Homep
CTPOKK
3aronosKa

¥ Homep
NepBOi CTPOKMN
€ OaHHbIMU

¥ Cnucok
HOMepoB
cTpanuy, (1,3..)

¥ VM cxeMel

¥ Vms
Tabnuubl

¥ Mode Drop v

) J
MNpeo6pasoBbiBaTh
TWNbI ®

¥ Voanuts

darn no
saBeplweHun ()

Puc. 4.61 CBoiicTBa y3i1a UmnopT dairinos
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4.15 Innamuueckas 3arpyska Excel ¢aiinos

Kop rmoToka
1| [
2| {

3 | "id": "edaa4867e9232fb5",
4 "ty’pe" . "watch" ,
s | "z": "76e7cl1lfb4648aleb",

6 | "name": "'",

7| "files": "/tmp",

s | "recursive": "",

9 | "x": 130,

10| "y": 200,

1 | "wires": [

2| [

13 | "alc@a3413d359be5" ] ]
16|},

17| {

18 | "id": "faedb4aedfe50d79",
19 | "type": "change",
20 | "z": "76e7clfb4648aleb",

21 llnamell : min s
22 | "rules": [
23 | {

2 ll.pll: "aI‘I‘ayd" s
25 lltll: ”Set” s
26 Il.ptll: llmsgll ,

27 | "to": "arr",
28 | "tot": "flow"
29 | },

30 | {

31 [ "p": "arr",

32 | "t": "set",

33 | "pt": "flow",

34 | "to": "$append(msg.arrayd, [msg.payload])\t",
35 | "tot": "jsonata"

36 |},

37 | {

8 | "p": "payload",

39 | "E": "set",

40 | "pt": "msg",

41 | "to": "arr",

42 | "tot": "flow"
43| 3 1,

45 | "action": "",
46 | "property": "",
47 | "from": "',

48 | "to": "',

49 | "reg": false,
s0 | "x": 500,
s1 | "y": 200,
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53

54

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

89
90
91
92
93
94
95
96

99
100
101
102
103
104
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4 KHura perenrtos

"wires": [

L

"5bc3693641c82e65" ]
}a

{

"id": "caa7079c4d828280",
"type": "debug",

"z": "76e7clfb4648aleb",
"name": "",

"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,

"complete": '"true',
"targetType": "full",
"statusVal": "",

"statusType": "auto",
"x": 790,

"y": 200,
"wires": []
3

{

"id": "alc@a3413d359be5",
"type": "switch",

"z": "76e7clfb4648aleb",
"name": "",

"property": '"payload",
"propertyType": "msg",
"rules": [

{

llt": llcontll ,
"V": ”.XLSX”,

"vt" 0 ”Str”

b 1

"checkall": '"true'",
"repair": false,
"outputs": 1,

"x": 290,

"y": 200,

"wires": [

L

"faedb4aedfe50d79" ]

}’
{
"id": "5bc3693641c82e65",

"type": "loop",
"z": "76e7clfb4648aleb",
"name": "",
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105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

123

124

127
128
129
130
131
132
133
134
135
136
137
138
139

140
141
142
143

145
146
147
148
149
150
151
152
153
154
155
156

4.15 Innamuueckas 3arpyska Excel ¢aiinos

"kind":
"count" : nn .
"jnitial”: """ ,
llste.pll conn
"econdition": "',
"conditionType":
"when" :

"enum'",

"js",
"before",
"payload",
"enumerationType": "msg",
"limit": "",
"loopPayload":
"finalPayload":
"x": 655,

"y": 200,
"wires": [

L
"caa7079c4d828280" 1,

"enumeration":

"loop-index",
"final-orig",

L
"a3dc7alb5bbec610" ] 1,

nyr
3

{
"id": "a3dc7alb5bbec610",

"type": '"change",

"z": "76e7clfb4648aleb",
"name": "",

"rules": [

{
lltll 0

false

"set",

"p": "payload",

"pt": "msg",

"to": "$type(msg.loop.key) != \"undefined\"
?\tmsg.loop.key & \": \" & msg.loop.value

"tot": "jsonata"
3

{

"t": "set",

"p": "destinationIdent",
"pt": "msg",
"to": "luxmsbi",
"tot": '"str"

3,

{

"t": "set",

"p": "shemaName",
"pt": "msg",
"to": "custom",
"tot": '"str"

3,

{

? msg.loop.value !=
:\tmsg.loop.value",
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157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176

178
179
180
181
182
183
184
185
186
187

190
191
192
193
194
195
196
197

198

)
il Lu=ms Bl

4 KHura perenrtos

lltll : llsetll s
"p": "tableName",
ll.ptll : llmsgll s

"tot": "jsonata"

1

{

"g": "set",

"p": "sheetNumber",
"pt": "msg",

"to": "1",

"tot": '"str"

1

{

"t": "set",

"p": "dataSourceFilePath",
"pt": "msg",

"to": "msg.loop.value",
"tot": "jsonata"

b 1

"action": "",

"property": "",

"from": "",

"to": "",

"reg": false,

"x": 385,

"y": 300,

"wires": [

L

"£f8c6£57fad1c8b9c" ] 1,

"L": false
Do

{
"id": "f8c6f57fadlc8b9c",

"type": "function",
"z":. "76e7clfb4648aleb",
llnamell : min s

workbook.xlsx.readFile(filePath);\n
workbook.getWorksheet(sheetName);\n\n

{\n let readRow = [];\n\n
(cell) {\n
(readRow.every(value => typeof value
headerName.push(readRow);\n
return {\n headerRow, \n

"outputs": 1,

"to": "$replace($replace(msg.loop.value,

"func": "const excel = global.get('EXCEL');\nconst workbook = new

excel .Workbook();\n\nasync function readExcel(filePath, sheetName) {\n await
const worksheet =

let headerName = [];\n Llet headerRow =
0;\n\n worksheet.eachRow({ includeEmpty: true }, function (row, rowNumber)
row.eachCell({ includeEmpty: true }, function
3);\n\n if
'string')) {\n
rowNumber; \n \n o );\n\n
firstDataRow: headerRow + 1,\n };\n}\n\nconst
data = readExcel(msg.dataSourceFilePath, msg.sheetName);\nmsg.headerRow =
data.headerRow;\nmsg.firstDataRow = data.firstDataRow;\nreturn msg;\n",

readRow.push(cell.value);\n

headerRow

ll), '.XLSX', ll)\tll’
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199
200
201
202
203
204
205
206
207

210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236

240
241
242
243
244
245

246
247
248
249
250

4.15 Innamuueckas s3arpyska Excel ¢aiinos W Lu=ms Bl

"noerr": 0,
"initialize": ""

"finalize": "",

"libs": [],

"x": 455,

"y": 300,

"wires": [

L

"0966614525£886cd" ] 1,

"L": false
Do

{
"id": "0966614525£886cd",

"type": "luxmsbi-import-data",
"z":. "76e7clfb4648aleb",
"name": "lMnopt darnnos",
"paramsFromFlow": true,
"fileType": "xls",
"destinationIdent": " ",
"dataSourceFilePath": " ",
"headexrRow": "",
"firstDataRow": "',
"sheetNumbers": "',
"schemaName": "",
"tableName": "",

"mode": "drop",

"tryToCast": true,
"dropFileOnComplete": false,
"csvWithNames": true,
"csvDelimiter": "comma',
"x": 610,

"y": 300,

"wires": [

L

"d145ad7570b8be%6" ,
"d7716£23a589ea06" ] ]

3

{

"id": "d7716£23a589ea06",

"type": "function",

"z": "76e7clfb4648aleb",

"name": "function 2",

"fune": "var array = flow.get('arr');\nvar newArray = array.filter((value) =>
value != msg.filename);\nflow.set('arr', newArray)\nreturn msg;",

"outputs": 1,

"noerr": 0,

"initialize": "",

"finalize": "",

"libs": [],
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251
252
253
254
255

258
259
260
261
262
263
264
265
266
267

269
270
271
272
273
274
275
276
277
278
279
280
281
282

284
285
286
287
288
289

292
293
294
295
296
297

298

299
300
301
302
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4 KHura perenrtos

"x": 785,

"y": 300,

"wires": [

L

"5bc3693641c82e65" ] e

"L": false
}’

{
"id": "d145ad7570b8be9%6",

"type": "debug",

"z": "76e7clfb4648aleb",
"name": "debug 63",
"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": "false",
"statusval": "",
"statusType": "auto",
"x": 840,

"y": 360,

"wires": []

3

{

"id": "20361ba98101ced7",

"type": '"catch",

"z": "76e7clfb4648aleb",
"name": "'",

"scope": [
"0966614525£886cd" 1,

"uncaught": false,

"x": 140,

"y": 120,

"wires": [

C

"35bcc69eab0e@65£" ] ]

})
{
"id": "35bcc69eable@65f",

"type": "function",
"z":. "76e7clfb4648aleb",
"name": "clear arr",

"outputs": 1,
"noerr": 0,
"initialize": "",
"finalize": "",

array.filter((value) =>
value != msg.filename);\nflow.set('arr', newArray)\nreturn msg;",

"fune": "var array = flow.get('arr');\nvar newArray
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303
304
305
306
307
308

311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327

328

4.16 lluxnyeckas MpoBepKa JaHHBIX ¢ IOMOIIbIO MICIIONb30BaHMs http W Lu=ms Bl

"libs": [],

"x": 300,

"y": 120,

"wires": [

L

"1de84353c116d31£" ] 1

} ’
{
"id": "1de84353c116d31f",

"type": "debug",

"z": "76e7clfb4648aleb",
"name": "",

"active": true,
"tosidebar": true,
"console": false,
"tostatus": false,
"complete": 'true',
"targetType": "full",
"statusVal": "",
"statusType": "auto",
"x": 450,

"y": 120,

"wires": []

1]

4.16 Uuknuueckas npoBepKa AaHHbIX C MOMOLbIO UCNONb30oBaHuUA http

Bxopsiiiye gaHHbIe JIS1 JaHHOTO MPMMepa: B HauajIo JaHHOTO ITOTOKa MPUXOIUT HaMMeHOBaHMe
JmaTaceTa JJ1s1 TIOMCKa 3arpoca COOTBeTCTBYIONIel MYyHKIIMM 10 3TOMY HaMeHOBaHMUIO.

Iyist pabOThI JAHHOTO MOTOKA HEOOXOAMMa MTOATOTOB/IeHHAas! GYHKIVMS B 6ase.

Anroputm pa6oThl GyHKIIMK: Ha BXOA GYHKIMM IPUXOANUT KO, omnOKy (e 0 3TO cTapT), IpH MOo-
JTy9eHUU OTIpeIeJIeHHOTO Koza 6yJeT Mpou3BOAUTHCS OIIpeiesieHHas IIpoBepka. [TpoBepka, KOTo-
pasi 3aBepIIMIach C OMMOKOI BO3BpaIaeT KO OIMOKM 1 OMMCAaHNe OIMOKM -> X MbI ITOKaskeM
Ha Beb6 nHTepdeiice. Ha Be6 nuTepdeiice 6ymet 2 BapMaHTa, TPy BOSHMKHOBEHUY OMIMOKM: O3HA-
KOMMUTbCS C OMIMOKOI ¥ UTHOPUPOBATH ee (IIPOAOJIKUTD) U OCTAHOBUTD 3arpysKy. [Ipu BapuaHTe
MpoaoMKMTH MbI BO3BpalllaeMcsl B HaUaIo MOTOKa U 3amyckaeM (QyHKIINIO, HO Y)Ke He CHavasa, a
C KOZia OIIMOKM, KOTOPYIO MPOUTHOPUPOBaiu. Kaxkablit y3en OygeT OMucaH OTAeNbHO.

function ‘ open json function css wabnon
check_data function open json 0He0 function 200 e 200 htp

css Caution
function ‘ open json

Puc. 4.62 lInkanueckasi MpoBepKa JaHHBIX C IIOMOIIbIO MCITOJIb30Bauus http
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W Lu=ms Bl 4 KHura penenTos

4.16.1 MepBuuHasa npoBepka 3anycka GyHLKUM

* http in

HaumeHnoBaHue myTu 1o http, Ha JaHHOM 3Tare HaM yke He0O6XOAMMO MOTYYUTb HOMep AaTaceTa
B JaHHBI/ 0O6BEKT (HAIIPMMep C MTOMOIIbIO TVI0OATbHBIX MM ITOTOKOBBIX ITepeMeHHbIX). Vu ke,
eI HeT HeoOXOIVMOCTM B IMHAMMUUYECKOM M3MEHEHUM CKPUIITA JJISI ITPOBEPKM, MOXKHO Cpasy
yKasaThb ero.

o function N21

DyHKIMS TPUHMMAaeT HaMMEeHOBaHMe JaTaceTa ¥ BHeJIpsIeT ero B 3ampoc K 6ase. B maHHOM mpu-
Mepe y Hac yke eCTb CO3/IaHHas Tabinila, B KOTOPOii HaMMeHOBaHMe J1aTaceTa COOTBETCTBYeT 3a-
rpocy rnpoueaypbl. COOTBETCTBEHHO MbI ITPOCTO 3a6upaem 13 6a3bl 3aIpoC K GYHKIMN ITPOBEPKIA.

Kop, dyHkImm:

1| let ds = msg.payload.ds;

2 | msg.payload.query = "select json_extract_path_text(config::json,
"function_check') FROM custom.etl_matrix WHERE schema_name = '" + ds + "'";

3 | return msg;

e open json

[Tonyuaem 3arpoc st GyHKUMM mpoBepku. CaM y3es OCTaBjsieM ITYCThIM, TaK KaK 3arpoc Mbl
Mpomnycaay Ha peaplayiieM y3ie B msg.payload. query.

o switch O e O

Co3maeM MPOCTEHIIYIO POBEPKY: ey QYHKIMS YKe 3aITyCcKaniach, y Hac OyaeT mporycaH orpe-
IleJIeHHbIV KJII0U BO3BpaTa B IOTOKOBbIX IepeMeHHbBIX, eCJIM HeT = 3aIycKaeM Mpoleaypy € Kito-
YoM CTapTa.
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1
2
3

4.16 lIukanyeckas MpoBepKa JaHHBIX C IIOMOIIbIO MCITIOJIb30Bauus http .

|~
L dad

Lu=ms BI

M3ameHnThb y3en switch

¥OANUTE OTMEHa [oTOBO

i+ CpoiicTBa « MEE

W l1ma OHe 0

= CBOMCTBO - flow. err

He pagHo null .1 | =

HHaue o . 2 | =
Puc. 4.63 [lepBuuHas mpoBepKa Kiaoda

 function eciiu Koz Bo3Bpara CyliecTByeT

3aryckaeM Tpolenypy MPOBEPKM C OTpee/IeHHbIM KJIF0UOM (C COOTBETCTBYIOIErO 3Tara).

Kop dyHkumn:

let err = flow.get("err");

let func = msg.payload.json_extract_path_text;
msg.payload.query = "SELECT " + func + "(" + err + ")";
return msg;

« function ecsiu Koz Bo3BpaTa He CyIlIeCTBYeT

3amyckaeMm IpolLeaypy ¢ HadaabHbIM Kiatouom (0).

Kog dpyHkumn:

let func = msg.payload.json_extract_path_text;
msg.payload.query = "SELECT " + func + "(0)";
return msg,

4.16.2 lpoBepkKa Koaa Bo3BpaTa U3 PYHKLUMU

o function N24

3aHOCUM KITIOU BO3BpaTa B IIOTOKOBbIE ITIEpEeMEHHbIEe.

Kop, dyHkumn:
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1
2

3

let err_tmp = msg.payload.check_new_data.fl;
flow.set("err", err_tmp);
return msg;

4 KHura perenrtos
» swith 200 me 200

HUITY C OLIMOKOI U OMMCaHUEM.

Ecim xiirou 200 (OK) = Bo3BpalllaeM CTpaHUILY C OKOHUaHMEeM IpoBepoK. IHaue Bo3BpalllaeM CTpa-
M3meHnTe y3en switch

£+ CBolcTBa

& B H
W ms 200 He 200
=== CBOWCTBO - flow. err
== ~| |+ 9, 200 -1 =
HHa4e W . 2 | =
Puc. 4.64 IIpoBepKka Koza OIIMOKU
o function ecsii xog 200
CHayasa.

Kon dyHKIMM:

Ecmm mpunuto 200 - ouniiiaemM MOTOKOBYIO ITepeMeHHYI0, UTOOBI ITPY CJIeIYIOIIEeM 3aIycke HayaThb
1

2

flow.set("err", undefined);
return msg;

« template g5 koma 200

MIPOBEPOK.

CTpaHMIIa C YCIIeITHBIM OKOHYAaHMEeM IIPOBEPOK. BRIBOOUT cO0OIIeHNEe 06 YCITEITHOM OKOHYaHUM
* template gyasa koga me 200

CTtpaHuiia ¢ BapyaHTaMy UTHOPUPOBAHUS TIPOBEPKU U ITPOAOJIKEHUS IPOBEPOK (BO3BpAT B Ha-
yajo K http in) mIM ocTaHOBKM MPOrPY3KM (OB pa3HbIX KHOIIKM).
Kop rmotoka
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20
21
22
23
24
25

26
27
28
29
30
31
32
33
34
35

38

39
40
41
42
43

45
46

4.16 lIukanyeckas MpoBepKa JaHHBIX C IIOMOIIbIO MCITIOJIb30Bauus http .|l_'= Lu=ms Bl

L

{
"id": "@dfa35a2a9320636",

"type": "http in",

"z":.: "381770c450acaeb5",
"name": '"check_data",
"url": '"check",
"method": '"get",
"upload": false,
"swaggerDoc": "",

"x": 170,

"y": 240,

"wires": [

L

"35539e4a5d2ba8eb" ] 1,

"info": "HawmeHoBaHme nyTu no http. Ha pgaHHOM 3Tane HaMm yxe Heob6XOAMMO KaKWUM-TO
obpa3oM nepepaBaTb HOMEp gaTaceTa B [AaHHbIM 06bekT \n(HanpuMep C MNOMOLlbi0
rnobanbHbIX WA MOTOKOBbLIX MepeMeHHbIX)"

3

{

"id": "35539e4a5d2ba8eb",

"type": "function",

"z": "381770c450acae55",

"name": "",

"func": "let ds = msg.payload.ds;\nmsg.payload.query = \'"select
json_extract_path_text(config::json, 'function_check') FROM custom.etl_matrix
WHERE schema_name = '"\" + ds + \"'\";\nreturn msg;",

"outputs": 1,

"noerr": 0,

"initialize": "",

"finalize": "",

"libs": [],

"x": 360,

"y": 240,

"wires": [

L

"6eb956bb0841a512" ] 1,

"info": "OyHKUMA NPUHMMAET HAMMEHOBAHWE [aTacCeTa W BHEAPSeT ero B 3anpoc K
6aze.\nB paHHOM MpuMepe y Hac yXe eCcTb co3A4aHHas Tabnuua, B KOTOpOM
HaMMeHOBaHWe [aTaceTa COOTBETCTBYeT 3anpocy npouenypbl. \NCOOTBETCTBEHHO Mbl
npocTo 3abupaem u3 6a3bl 3anpoc K GyHKUMKU NpoBepku."

3

{

"id": "6eb956bb0841a512",

"type": "luxmsbi-datagate",

"z":.: "381770c450acaeb5",

"name": "open json",
"source": null,
"chunkSize": "",
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47
48
49
50
51
52

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

72
73
74
75
76
77
78

79

81
82

85

86
87
88
89
90
91
92
93
94
95
96
97

W Lu=ms Bl

4 KHura perenrtos

"sqlQuery": "",

"x": 540,

"y": 240,

"wires": [

L

"£5a0f017e80da77c" ] 1,

"info": '"Monyyaem 3anpoc Ans QyHKUMM
}’

{
"id": "f5a0f017e80da77c",

"type": "switch",
"z": "381770c450acae55",

})
{
"id": "8cebeel75aead9%e8",

"type": "luxmsbi-datagate",
"z":.: "381770c450acaeb5",
"name": "open json",
"source": null,
"chunkSize": "",
"sqlQuery": "",

"x": 1000,

"y": 200,

"wires": [

"name": "0 He 0",
"property": '"err",
"propertyType": "flow",
"rules": [

{

"t": "nnull”

1

{

"t": "else"

3 1,

"checkall"”: '"true",
"repair": false,
"outputs": 2,

"x": 690,

"y": 240,

"wires": [

L

"7f4a7ae1813f6edl" 1,
L

"a7c35aeb84c0d412" ] 1,
"info": "Co3paeM npocTenwykw MpPoBepKY: ecnu PyHKUMS yxe 3anyckanacb, Yy Hac byaet

nponucaH onpeaesieHHblid K4 BO3BpaTa B MOTOKOBbIX MEPEMEHHbIX, €CAN HeT =
3anyckaeM npoueaypy C KJKW4YOM CTapTa.
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4.16 lluxnyeckas MpoBepKa JaHHBIX ¢ IOMOIIbIO MICIIONb30BaHMs http W Lu=ms Bl

98 | [

99 | "84ecbblf2451d4e3" ] 1,
102 | "info": "3anyck 3anpoca"

103 | 3},

104 | {

105 | "id": "57d4a9fd663c7c35",

106 | "type": "luxmsbi-datagate",

107 | "z": "381770c450acae55",

108 | "name": "open json",

109 | "source": null,
110 | "chunkSize": "",

11 | "sqlQuery": "3anyck 3zanpoca,
12 | "x": 1000,

13 | "y": 280,

114 | "wires": [

us | [

116 | "84ecbblf2451d4e3" ] ]
119 | 3,

120 | {

121 | "id": "a7c35aeb84c0d412",

122 | "type": "function",

123 | "2": "381770c450acae55",

124 | "name": "",

125 | "fune": "let func = msg.payload.json_extract_path_text;\nmsg.payload.query =
\"SELECT \" + func + \"(@)\";\nreturn msg;",

126 | "outputs": 1,

127 | "noerxr": O,

128 | "initialize": "",

129 | "finalize": "",

o | "libs": [],

131 | "x": 840,

132 | "y": 280,

133 | "wires": [

134 | [

135 | "57d4a9£d663c7c35" ] 1,
138 | "info": "3anyckaem npouenypy C HavasnbHbIM Kaw4oM"
139 | 3},

140 | {

141 | "id": "7f4a7ael813f6edl",

142 | "type": "function",

143 | "Z": "381770c450acae55",

144 | "name": "",

145 | "fune": "let err = flow.get(\"err\");\nlet func =
msg.payload.json_extract_path_text;\nmsg.payload.query = \"SELECT \" + func +
\"C\" + err + \"D\";\nreturn msg;",

146 | "outputs": 1,

147 | "noerxr": 0O,
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148 | "initialize": "",
149 | "finalize": "",
150 | "libs": [],

151 | "x": 840,

152 | "y": 200,

153 | "wires": [

154 | [

155 | "8ce5eel75aead9e8" ] 1,

158 | "info": "3anyckaeM npouenypy NpOBEpPKM C KaKOro-To Kawya (COOTBETCTBYWWELO
sTana)"

159 | 3},

160 | {

161 | "dd": "79aed4e72cfld22a5",

162 | "type": "switch",

163 | "Z": "381770c450acae55",
164 | "name": "200 He 200",

165 | "property": '"err",

166 | "propertyType": "flow",
167 | "rules": [

168 | {

169 | "€": "eq",

o | "v": "200",

71 | "ve": "str"

12 | 3},

173 | {

174 | "€": "else"

175 | 3 1,

177 | "checkall": "true',

178 | "repair": false,
179 | "outputs": 2,
10 | "x": 1350,

181 | "y": 240,

182 | "wires": [

183 | [

184 | "fbea8a33a6892d1b" 1,

186 | [

187 | "fb98eb015c831a48" ] 1,

190 | "info": "Ecnm knwu 200 (OK) = Bo3Bpawaem cTpaHuLy C OKOH4YaHueM npoBepok\nMHaue
BO3BpallaeM CTpaHuLy C ownmbkon M onucaHmem"

91 | 3},

192 | {

193 | "id": "f64e23813870a543",
194 | "type": "http response',
195 | "2": "381770c450acae55",
196 | "name": "',

197 | "statusCode": "",

198 | "headexrs": {3},
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199 | "x": 1930,

200 | "y": 240,

201 | "wires": []

202 | 3},

203 | {

204 | "dd": "84ecbblf2451d4e3",
205 | "type": "function",

206 | "2z": "381770c450acaeb5",
207 | "name": "",

208 | "fune": "let err_tmp = msg.payload.check _new_data.fl;\nflow.set(\"err\",
err_tmp);\nreturn msg;",

209 | "outputs": 1,

210 | "noexrxr": O,

211 | "initialize": "",

212 | "finalize": "",

213 | "libs": [],

214 | "x": 1180,

215 | "y": 240,

216 | "wires": [

217 | [

218 | "79ae4e72cf1d22a5" ] 1,

21 | "info": "3aHocuM kK4 BO3BpATa B MOTOKOBbLIE MepeMeHHble"
22 | 3},

223 | {

224 | "id": "fbea8a33a6892d1b",

25 | "type": "function",

26 | "2": "381770c450acae55",
227 | "name": "",

228 | "fune": "flow.set(\"err\", undefined);\nreturn msg;",
229 | "outputs": 1,
23 | "noerr": O,
231 | "initialize":
232 | "finalize": "",
233 | "libs": [],

234 | "x": 1520,

235 | "y": 200,

236 | "wires": [

237 | [

238 | "4dcb8429cb7a6a83" ] 1,

241 | "info": "Ecnu npuwno 200 - ouyuvwaeM MOTOKOBYKW MEPEMEHHYI, 4YTOObl NMpu crnepywowem
3anycke HavyaTb cHavana'

242 | 3},

243 | {

244 | "id": "2eb53447da4836c4",
25 | "type": "template",

146 | "2": "381770c450acae55",
247 | "name": "",

248 | "field": "payload",

249 | "fieldType": "msg",
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"format": "handlebars",

"syntax": "mustache",

"template": "<IDOCTYPE html>\n<html>\n <head>\n <title>lpoBepku
npoiigeHbi</title>  \n <style>\n{{{css}}}\n</style>\n  </head>\n
<body>\n <div>\n <text-info>\n \n\n
<p>[lpoBepkun npongeHsl ycnewHo</p> <hr>\n </text-info>\n
</div>\n \n <copyright>\n <a class=\"fusion-no-lightbox\"

href=\"https://luxmsbi.com/\" target=\"_self\"><img src=\"https:
//luxmsbi.com/wp-content/uploads/2020/12/LogoBI_colour_2-e1617718587530.png\"
data-orig-src=\"https://luxmsbi. com/wp—
content/uploads/2020/12/LogoBI_colour_ 2-e1617718587530.png\" class=\"img-(=)
responsive wp-image-4839 lazyloaded\" width=\"256\" height=\"45\"></a>\n
</a>\n</copyright>\n\n </body>\n</html>",

"output": "str",

"x": 1780,

"y": 200,

"wires": [

L

"£64e23813870a543" ] 1,

"info": "CTpaHuua C yCMewHbIM OKOHYAHMEM MpPOBepoOK'
}’

{
"id": "4dcb8429cb7a6a83",

"type": "template",
"z". "381770c450acaeb55",

"name": "css",
"field": "css",
"fieldType": "msg",
"format": "css'",
"syntax": "mustache",

"template": "div {\nheight: 200px;\nposition: absolute;\nwidth: 480px;\nheight:
200px;\ntop: 40%;\nleft: 40%;\n\n/* background dash */\n\nbackground: #FFFFFF; (=)
\nbox-shadow: @px 10px 20px rgba(79, 79, 155, 0.05), Opx 2px 6px rgba(79, 79,
155, 0.05), Opx Opx 1lpx rgba(79, 79, 155, 0.05);\nborder-radius: 8px; (=)
\n\n}\n\np {\n font-family: Roboto, Arial;\n text-align: center;\n
font-size: large;\n} \ntext-info{\nposition: absolute;\nwidth: 438px;\nheight:
225px;\ntop: 5%;\nleft: 5%;\n}\n\n\nbody{\n background-color: #F2F2F8;\n
F\n\n/* CSS */\n.button-y {\n background-color: #5FB138;\n border-radius:
8px;\n Dborder-style: none;\n box-sizing: border-box;\n color: #FFFFFF;\n
cursor: pointer;\n display: inline-block;\n font-family: Roboto, Arial;\n
font-size: 16px;\n font-weight: 600;\n width: 306px;\n height: 48px;\n
line-height: 20px;\n list-style: none;\n margin: 0;\n outline: none;\n
padding: 14px 16px;\n position: relative;\n text-align: center;\n text-()
decoration: none;\n transition: color 100ms;\n vertical-align: baseline;\n
user-select: none;\n position: absolute;\n top: 40%;\n Lleft: 15%;\n -=)
webkit-user-select: none;\n touch-action: manipulation;\n}\n\n.button-y:&)
hover {\n opacity: 0.7;\n},\n.button-y:focus {\n background-color:
#FO82AC; \n}\n\n.button:active {\n background: #007a63;\n}\n\n.button__text
{\n color: #ffffff;\n transition: all 0.2s;\n}\n\n.button--loading
.button__text {\n visibility: hidden;\n opacity: @;\n}\n\n.button-—Loading::
after {\n content: \"\";\n position: absolute;\n width: 16px;\n height:
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16px;\n top: 0;\n left: 0;\n right: 0;\n bottom: 0;\n margin: auto;\n
border: 4px solid transparent;\n border-top-color: #ffffff;\n border-radius:(¥)
50%;\n animation: button-loading-spinner 1s ease infinite;\n}\n\ngkeyframes
button-loading-spinner {\n from {\n transform: rotate(@turn);\n J}\n\n
to {\n transform: rotate(lturn);\n J}\n}\n\ncopyright {\n display:block;
\n margin-top: 100px;\n text-align: center;\n font-family: Helvetica,
Arial, sans-serif;\n font-size: 12px;\n font-weight: bold;\n text-(<)
transform: uppercase;\n position: absolute;\n top: 80%;\n left: 44% (<)
\nJ}\ncopyright a{\n text-decoration: none;\n color: #EE4E44;\n}",

273 | "output": '"str",

274 | "x": 1650,

275 | "y": 200,

276 | "wires": [

2717 | [

278 | "2eb53447da4836c4" ] 1,
281 | "info": "Kakon-to css"

282 | },

283 | {

284 | "id": "9bcd@9b04331525f",
285 | "type": "template",

286 | "z": "381770c450acaeb5",
287 | "name": "Caution",

288 | "field": "payload",

289 | "fieldType": "msg",

29 | "format": "handlebars",

291 | "syntax": "mustache",

292 | "template": "<!DOCTYPE html>\n<html>\n <head>\n <title>Brpyska
oTMeHeHa</title> \n <style>\n{{{css}}}\n</style>\n </head>\n
<body>\n <div>\n <text-info>\n <p>0wmnbka:</p>\n

<whats-new>\n {{payload.check_new_data.f2}} \n
</whats-new>\n </text-info>\n <text-low>\n
<p>MpoaonknTL?</p>\n <a href=\"/databoring/check?ds=(=)

{{payload.ds}}\" class=\"button-y\">pogonkntbe</a>\n <a href=(*>)
\"/databoring/stop\" class=\"button-n\">0cTaHoBUTb</a> \n
</text-low>\n\n \n <copyright>\n <a class=\"fusion-no-(*)

Llightbox\" href=\"https://luxmsbi.com/\" target=\"_self\"><img src=\"https:
//luxmsbi.com/wp-content/uploads/2020/12/LogoBI_colour_2-e1617718587530.png\"
data-orig-src=\"https://luxmsbi.com/wp-(=)
content/uploads/2020/12/LogoBI_colour_2-e1617718587530.png\" class=\"img-(=)
responsive wp-image-4839 lazyloaded\" width=\"256\" height=\"45\"></a>\n

</a>\n</copyright>\n </div>\n </body>\n</html>",
293 | "output": "str",
204 | "x": 1720,
295 | "y": 260,
29 | "wires": [
297 | [
298 | "£64€23813870a543" ] 1,
301 | "info": "CTpaHuua c BbIBOAOM OWUMOKK'"
302 | },
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{
"id": "fb98eb015c831a48",

"type": "template",
"z": "381770c450acae55",

"name": "css",
"field": "css",
"fieldType": "msg",
"format": '"css'",
"syntax": "mustache",

"template": "div {\nheight: 200px;\nposition: absolute;\nwidth: 492px;\nheight:
560px;\ntop: 30%;\nleft: 40%;\n\n/* background dash */\n\nbackground: #FFFFFF;(=)
\nbox-shadow: @px 10px 20px rgba(79, 79, 155, 0.05), Opx 2px 6px rgba(79, 79,
155, 0.05), Opx @px 1lpx rgba(79, 79, 155, 0.05);\nborder-radius: 8px;\n\n
I\np{\n font-family: Roboto, Arial\n}\n \ntext-info{\nposition:
absolute;\nwidth: 438px;\nheight: 300px;\ntop: 2%;\nleft: 5%;\n}\n\ntext-
Low{\nposition: absolute;\nleft: 5%;\nbottom: 5%;\n\n}\n\nwhats-new{\n
position: absolute;\nwidth: 444px;\nheight: 320px;\ntop: 20%;\noverflow: auto;(¥)
\n\n/* background dash */\n\nbackground: #FFFFFF;\n/* main colour opacity
*/\n\nborder: 1px solid rgba(151, 151, 196, 0.1);\nbox-sizing: border-box; ()
\nbox-shadow: @px 10px 20px rgba(79, 79, 155, 0.05), O@px 2px 6px rgba(79, 79,
155, 0.05), Opx Opx 1lpx rgba(79, 79, 155, 0.05);\nborder-radius: 8px; (=)
\n}\n\nbody{\n background-color: #F2F2F8;\n F\n\n/* CSS */\n.button-y
{\n Dbackground-color: #5FB138;\n border-radius: 8px;\n border-style: none ; ()
\n box-sizing: border-box;\n color: #FFFFFF;\n cursor: pointer;\n display:
inline-block;\n font-family: Roboto, Arial;\n font-size: 16px;\n font-(<)
weight: 600;\n width: 216px;\n height: 48px;\n Lline-height: 20px;\n list-(=)
style: none;\n margin: @;\n outline: none;\n padding: 14px 16px;\n
position: relative;\n text-align: center;\n text-decoration: none;\n
transition: color 100ms;\n vertical-align: baseline;\n user-select: none;\n
-webkit-user-select: none;\n touch-action: manipulation;\n}\n\n.button-y:
hover {\n opacity: 0.7;\n},\n.button-y:focus {\n background-color:
#FO82AC; \n}\n\n.button-n {\n background-color: #EA4C89;\n border-radius:
8px;\n Dborder-style: none;\n box-sizing: border-box;\n color: #FFFFFF;\n
cursor: pointer;\n display: inline-block;\n font-family: Roboto, Arial;\n
font-size: 16px;\n font-weight: 600;\n width: 216px;\n height: 48px;\n
line-height: 20px;\n list-style: none;\n margin: 0;\n outline: none;\n
padding: 14px 16px;\n position: relative;\n text-align: center;\n text-(<)
decoration: none;\n transition: color 100ms;\n vertical-align: baseline;\n
user-select: none;\n -webkit-user-select: none;\n touch-action:
manipulation;\n}\n\n.button-n:hover {\n opacity: 0.7;\n},\n.button-n:focus
{\n background-color: #F@82AC;\n}\ncopyright {\n display:block;\n margin-(=)
top: 100px;\n text-align: center;\n font-family: Helvetica, Arial, sans-(+)
serif;\n font-size: 12px;\n font-weight: bold;\n text-transform: uppercase ; (<)
\n position: absolute;\n top: 120%;\n left: 22%;\n}\ncopyright a{\n text-()
decoration: none;\n color: #EE4E44;\n}",

"output": "str",

"x": 1570,

"y": 260,

"wires": [

L

"9bcdO@9b04331525£F" ] 1,
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521 | "info": "CSS"

22 | 3]
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