@®EQEPAJIbHOE ATEHTCTBO

MO TEXHUYECKOMY PEMYNIUPOBAHUIO U METPONOIMK
HAUWOHANBHEIW [OCT P
CTAHOAPT
POCCUACKO I UCO/MIK 24730-1—
OEAEPALMMK 2017

UHdopmaLMOHHbIe TEXHONOrMmn

CUCTEMbI NO3ULIMOHUPOBAHWS
B PEAJIbHOM BPEMEHU
(RTLS)

Yactb 1

MpuknagHon nporpammMmHbin uHTepdgenc (API)

W3panue ocuumansroe

Mocksa
Cranpaptnidopm
2017


http://www.stroyinf.ru/sr.html

FOCT P UICO/M3IK 24730-1—2017

Mpegucnosue

1 NOANOTOBNEH HayyHo-uccneaoBaTenbCkMM U UCTbITATENbHLIM LEHTPOM GUOMETPUYECKOW Tex-
Hukn MITY um. H.3. Baymana (HUWL BT MITY um. H.3. Baymana) n depgepanbHbiM rocysapCTBEHHbIM
YHUTapHLIM NpeanpuaTueM «BcepocCcuincknii Hay4HO-UcCneaoBaTenbLCKMii MHCTUTYT CTaHAapTU3aumm u cep-
Tuchbukauum B maumHocTpoeHun» (BHUMHMALL) Ha ocHOBe COGCTBEHHOTO NEPEBOAA HA PYCCKMIA A3bIK AHITO-
A13bIYHON BEpPCUM CTAHAAPTA, YKa3aHHOrO B MYHKTE 4, Npyu KOHCYNLTaTMBHON NoaAepKke Accouuauum asToma-
Tudeckon naentudpukaumn «KOHUCKAH/IC1 PYCy

2 BHECEH TexHu4yeckuMm KOMUTETOM No ctaHgaptusaumumn TK 355 «TexHonorum aBTomaru4eckon naeH-
Tudukaumm n céopa AaHHbX»

3 YTBEPXOEH W BBEJEH B IEVCTBUE Mpukaszom denepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynmpoBaHuto u MeTpornorum ot 9 noHs 2017 r. Ne 534-ct

4 Hacrtoawmin ctaHgapT MAEHTUMYEH MexayHapoaHoMy ctaHaapty MCO/M3K 24730-1:2014 «Uudop-
MaLMOHHbIE TEXHONOrMU. CucTeMbl NO3ULMOHUPOBAHMA B peanbHoMm BpemeHu (RTLS). Yacrb 1. MNMpuknaa-
How nporpaMmmHbli MHTepdeinc (APl)» (ISO/IEC 24730-1:2014 «Information technology — Real-time locating
systems (RTLS) — Part 1: Application programming interface (API)», IDT).

Mpu npuMeHeHnn HacTosALLero craHaapTa peKkOMeHAYEeTCA NCNOSb30BaTb BMECTO CCbINMOYHbIX MEXAYHA-
POAHLIX CTaHA4APTOB COOTBETCTBYIOLMNE UM HALMOHanNbHbIe cTaHaaptel Poccuiickon degepaumm, cBeaeHus o
KOTOPbIX NPUBEAEHLI B AONOMHUTENLHOM NPUMoXeHun A

5 BBEJEH BMEPBbIE

6 HekoTopble aNeMEHTbI HACTOALLEro craHaapTa MoryT ObiTb 06beKTaMu NaTeHTHbIX NpaB. MexayHa-
poaHasi opraHusauusi no craHaaptusauumn (MCO) n MexxayHapoaHas anekTpoTexHudeckasa kommceusa (M3K)
He HeCyT OTBETCTBEHHOCTU 3a YCTAHOBMEHWE NOASIMHHOCTU Kakux-nubo unu BCeX TAKUX NaTEHTHLIX NpaB

lMpasuna npumeHeHuUs HaCMoAWE20 cmaHdapma ycmaHoeneHbl 8 cimambpe 26 dedeparnbH020 3aKOHa
om 29 uiwHa 2015 e. Ne 162-®3 «O cmandapmu3sayuu e Poccutickoli ®edepayuuy». UHgopmayus 06 u3-
MEHeHUSsIX K Hacmosuwemy cmaH0apmy nybriukyemcs 6 exxe200HoM (1Mo cocmosHuio Ha 1 sHeaps mekyuiezo
200a) uHopMayUOHHOM yKaszamene «HauyuoHanbHbie cmanlapmbly, a oghuyuanbHbill mekem Uu3MeHeHull
U 1101pasoK — 8 EXeMECSAYHOM UHGOPMaUUOHHOM yKasamerne «HayuoHanbHbie cmaHlapmel». B criyqae
nepecmompa (3ameHbl) unu OMmMeHbl Hacmosuje2o cmaHdapma coomeemcemaeyiowjee yeedomneHue bydem
onybnukosaHo 6 bnuxaluwiem 6bifYyCKe eXeMEeCAYHO20 UHPOPMaUUOHHO20 ykasamerns «HayuoHarbHble
cmaHOapmbl». Coomeemcmeyrowas uHghopmayus, yeeOoMieHue U MeKcMbl pasMewyaromcecs makxe 6 UH-
¢opmayuoHHOU cucmeme 0buwieeo nonp3osaHuss — Ha oghuyuanbHoM calime @edepanbHo20 azeHmemea o
MEXHUYECKOMY pezyiupoeaHuro U Memponozauu e cemu iimepHem (www.gost.ru)

© CrangaptuHdopm, 2017

Hacrosawwmii cTaHgapt He MOXET BbiTb NMOMHOCTLIO UMM YACTUYHO BOCTMIPOM3BEAEH, TUPAXKUPOBAH U pac-
MPOCTpaHEH B Ka4ecTBe opuuuanbHoro usaaqns 6es paspelueHus degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PerynmpoBaHu1io u METPOTOru


http://mosexp.ru# 

FOCT P UICO/M3K 24730-1—2017

CopepxaHue
1 OBNACTb MPUMEHEHUSA . . . . .. ot ettt e e et e e e e e e e e e e e e e e e e e 1
2 HOPMATUBHDBIE COBITKN. . . . . o o oottt it ettt e e e e e e e e e e e e e e e e e e e e e e e e 1
3 TepPMUHDBI M OMPEACIIEHUS .« . o o o ottt e e e e ettt e e e e e e e e e e e 2
4 COKPALLEHUS .« . o ottt et et e e e e 2
D BB, . .ttt 2
5.1 HaBHAUBHUME . . . o 2
5.2 OBLUME MOMOXKEHMS . . v vttt ittt ettt e et e e et e e e e e e e e e e 3
5.3 KoHOUrypaumsa MOTOKA COOBLUEHUM . . . . ..ottt e it e e e e e e e e e 4
5.4 BEIOMACHOCTD. . . o o o v ittt ettt e e e e e e e e e e e e e e 4
5. L emb. . . 4
5.6 HE3ABUCUMOCTD OT SBBIKA. . . . o vt v vttt e et e e e e e e e e e e e e e e et e et e e 4
DT ADXUTEKTY DA . . v ettt e e et e e e 4
5.8 SLMP COOOLLEHUS . . .. oottt it e e e e e e 4
5.9 dopmar coobLUeHMIn MPOCTOro onpeaeneHns Mecta HaxoXaeHus
(Simple Location Message Format) uepes HTTP . ... ... ... . i e e 12

Mpunoxenune OA (cnpaBovHoe) CBeAeHUS O COOTBETCTBUN CCbINIOYMHLIX MEXAYHAPOAHbIX CTaHAaPTOB
HALMOHATIBHDBIM ...uuuit it et e et cee e eeee e e et eeee e e eenieaiee e e e e eeeeene. .. 18
BUBIINOT AN . . . . 17



rOCT P UICO/M3IK 24730-1—2017

BBeneHue

Komnnekc crangapros MCO/M3K 24730 (nanee — NCO/M3K 24730) umeet obLymin 3aronoBok «MH-
dopmaLyoHHbIe TexHonornu. CUCTEMbI MOSULIMOHMPOBAHUA B peanbHOoM BpemeHu (RTLS)» u BknioyaeT B
cebs cnegyome YacTu:

- Yactb 1: MpuknagHoi nporpamMMHbIi uHTEpdeinc (API);

- Yactb 2: MpoTokon paguouHTepdeinca Ana cBA3un Ha yactote 2,4 [Ty ¢ Mcnonb30BaHMEM pacLUMpeHUs
CreKkTpa METoA0M npsAmMon nocnegosaTenbHOCTH (DSSS);

- Yactb 21: MNMpoTokon paguouHTepdenca aAns cBsA3n Ha vyacTtoTe 2,4 My ¢ ucnonb3oBaHUeM pacLumpe-
HWUs cnekTpa MeToaoM MpsiMoi nocnegosatensHocTU (DSSS): Mepenatuuku cuctembl RTLS, paboTatowue ¢
OOHWUM PaCLLUMPAIOLLMM KOLOM M UCMONb3yoLLmMe KoagupoBaHue gaHHbix DBPSK u cxemy paciumnpenns BPSK;

- Yactb 22: MpoTtokon paguouHTepdenca aAns cBsasu Ha vacTtote 2,4 'y ¢ ncnonb3oBaHueM pacLumpe-
HUsI cnekTpa MeToaoM npsMoi nocnegosatenbHocT (DSSS): Mepeaatuunkn cuctembl RTLS, paboTatowume ¢
HEeCKONbKMMMN KogamMu pacluMpeHuns CreKkTpa U ncnonb3yloLwme kogmpoeaHue aaHHbix QPSK 1 cxemy pacium-
peHus QPSK co cMmeLleHnem dyHkumn Yonwa (WOQPSK);

- Yacrb 5: PaguonHTepdeinc pacLUMpeHnUs CNeKTpa METOAO0M JIMHENHOI YacToTHOM Moaynauun (CSS)
AnA cBA3N Ha vactote 2,4 'Tu;

- Yactb 61: MNMpoTokon paguonHTepdeiica 4nsa CBepXLUMPOKONONocHon cBasu (UWB) ¢ HU3KOM YyacToTon
NOBTOPEHUS UMNYNbCOB;

- Yactb 62: MpoTokon pagnouHtepdenca Ans CBEPXLWNMPOKONONnocHou ceasun (UVWB) ¢ BEICOKOIN 4acTo-
TO NOBTOPEHUSI UMMNYJIbCOB.

MNCO/M3K 24730 onpefensieT HECKONMbKO MPOTOKONOB PagMOMHTEP(ERCOB U €AUHbLIN NPUKNAaHON
nporpaMMHelii nHTepdeinc (API) ans cuctem no3mumMoHMpoBaHus B peansHoMm BpemeHn («Real-time locating
systems», nanee — «cucrembl RTLS») AnA ynpasneHus nHpacTpyKTypon CUCTEMBI U MpU3BaH o6ecneunTb
KOHKYPEHTOCMOCOGHOCTb U YNYYLUMTL COBMECTUMOCTbL NPOAYKTOB Ha pacTyLLeM pbiHke cuctem RTLS.

Hacrosilmin ctaHgapT ycrtaHasnueaeT TexHudeckne TpebosaHusa k cucremam RTLS. Ona nonHon co-
BMecTumocTu ¢ MCO/MB3K 24730 cuctema RTLS gomkHa COOTBETCTBOBATL HACTOALLUEMY CTAHAAPTY U OAHO-
My NpoToKony paauouHtepdeiica, onpegeneHHomy B ctaHgaprax MCO/M3K 24730.

Cucrembl RTLS — 910 6ecnpoBOAHbIE CUCTEMbI C BO3MOXXHOCTbIO ONpeieNeHnsi MECTa HaX0XKAEHMUS
oTAenNbHbIX 0OBLEKTOB UNK NPEAMETOB B NOGON TOYKE 38J4aHHOT0 MPOCTPAHCTBA B MOMEHT BPEMEHU, COOT-
BETCTBYIOLUMIA unu Onn3kuii Kk peansHOMY BpemeHu. MonoxeHne paccyMTbIBAETCS NPU MOMOLLM U3MEPEHMIA
PUNYECKNX XapaKTEPUCTUK NIMHWUIA PaaUOCBA3N.

CyLecTByIOT YeTbIpe knaccudukauyum cuctem RTLS:

- onpegeneHne Mecta HaxoxaeHus obbeKkTa npu NomoLLM CnyTHUka — TpebyeTcs npsiMas BUAUMOCTb —
TOYHOCTb A0 10 M;

- onpegerneHue MecTa HaxoKaeHus oObeKTa B KOHTPONMPYEMOI 30He, HanpuMep, CKNnaackoe nomelue-
HWe, TePPUTOPUSA YHUBEPCUTETA, a3pONOPT — MHTEPECYIoLLaA obnacTb ocHalaeTcs Heobxogumelim 06opyao-
BaHMEM — TOYHOCTb 210 3 M;

- onpeAeneHne MecTa HaxoxaeHus obbekTa B 6onee orpaHUYEHHO 30He — MHTEpecyoLan obnacTb
ocCHaLLaeTcs Heo6xoanMbIM 060pyA0BaHMEM — TOYHOCTb AECATKM CAaHTUMETPOB;

- onpegeneHne Mecta HaxoXaeHWs o6beKkTa Haj 3eMHOI NOBEPXHOCTBLIO C UCTONb30BAHMEM YCTAHOB-
NEeHHbIX Ha MOBEPXHOCTU 3emMnu NPUEMHUKOB, HaNPUMEp, BbiLLEK COTOBON CBA3U — TOYHOCTL 200 M.

CyLecTByeT ABa AONONHUTENbHbLIX METOAA ONpeAeneHns MeCTa HaxXoKAEHUS OTAENbHbIX 0GbEKTOB UNK
npegmMeToB, KOTOPbIe OCHOBLIBAKOTCA Ha TexHonorun RFID:

- NO3MLMOHMpOBaHME 06bEKTA UMK NpeaMeTa no hakTy NPOXoXKAEeHUS B ONpeaeneHHOe BPeMS TOMKM A
N HENPOXOXAEHUA TOYKK B;

- No3nUMoHnpoBaHne 0ObEKTa MNM NpeaMeTa ¢ NOMOLLbIO paguomasika, koraa nonb3oBaTtenb C nepe-
HOCHbIM YCTPOMNCTBOM MOXET HaWTU OGBEKT M NpeaMeT.

Camo MO3MLIMOHNMPOBAHKWE BKMIOMAET B Cebs pacro3HaBaHMe M MO3ULMOHUPOBAHME, OGbLIYHO MyTeMm
MyneTUnaTepaunm, cnesyowmx BULOB:

- Bpemsi npoxoxaeHua curHana (Time of Flight) aansHOMepHbIX cuctem;

- aMNAuTYaa/TPUaHrynsaumus no MOLLHOCTU BXOAHOMO CUrHana;

- pasHuua mexay MoMeHTamu BpemeHu noctynneHua curdana (Time Difference of Arrival — TDoA);

- COTOBaA TPUaHrynauus;

- CMYTHUKOBAA MynbTUNaTEpPaUms;

- yron (Hanpasnexue) npuema curHana (Angle of Arrival — AoA).
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Kpome Toro, kK MHthopmaLymn 0 MECTe HaxXoXAEHUA MOXET ObiTb AobaBneHa uHopmauus 06 opueHTa-
uMmn 06bekTa B NPOCTPAHCTBE.

HacToswumin ctanaapT onpeaensieT NpUknagHoi nporpamMmMHbiin uHTepceinc (API), HeoBxogumbin ans
ucnonb3osaHusi B cuctemax RTLS.

API| — 3T0 rpaHuyHbIl CMNOWA, Ybe NPUKNagHoe nNporpaMMHoe obecnevyeHne UCnonb3yeT CpeacTaa A3bl-
KOB NporpamMMmpoBaHns ANs BbI30Ba CEPBUCOB. [laHHblE CpeAcTBa MOTYT BKIOYaTh B cebsa npoueaypbl Unu
KOMaHabl, obLme 06bEeKTbl AaHHBIX U pa3peLleHust MAeHTUdUKaTOPOB. Ona NoaAep KU npunoxeHui B API
TpebyeTcs LUMPOKMIA AMana3oH CEepBUCOB. Onsi AOKYMEHTUPOBAHUS cneuudukauuin APl pasnuyHbIX TUNOB
CepBMCOB MOTYT ObITb LieniecoobpasHbiMK PasfudHbIE METOAbI.

Mudopmauus, npoxoasLlaa yepes rpaHudHblii cnoin AP, onpeaensieTcs CUHTakCUCOM U CEeMaHTUKOM
KOHKPETHOro si3blka NPOrpaMMupoBaHusl, YToObl NONb30BaTENb 4AHHOIO A3blka MOT Obl CO CBOEW CTOPOHLI 06-
paLlaTtbecs K cepsucam, npeaocraBnaembiM NPUKNaaHoN nnargopmMon. 310 nogpasymeBaeT cneuudukaumio
COMNOCTaBnNeHUs PYHKUUA, CTaBLUMX AOCTYMHLIMU NPUKINAAHOW nNnargopme yepe3 CUHTAKCUC U CEMAHTUKY
A3blka nporpammupoBaHus. Cneyudukauua APl AOKYMEHTUPYET CEpPBUC U/UNU METOA AO0CTyna K CepBUCY,
KOTOPbIA AOCTYNEH B MHTEPMENCE MEXY NPUNOXEHUEM U NPUKNAAHOW NnaTrdOpMO.

API| onuceiBaeT cepBUC MO3ULIMOHMPOBAHUA B PEXUME peanbHOr0 BPEMEHM U ero MeToabl A0CTyna,
YTO6bl AaTb BO3MOXXHOCTb KIIMEHTCKUM NMPUOXKEHUAM B3aumMoaeicTeoBaTthb ¢ cuctemamu RTLS. CepBuc nosu-
LMOHUPOBAHUSA B PEXUME pearibHOro BPEMEHU — 3TO MUHUMAaNbHOE YCNOBUE, NPEAOCTaBNAeMoe cucTemamm
RTLS, uto6bl AP| COOTBETCTBOBANO HACTOALUEMY CTaHAAPTY.

B HacToslem cTaHpapTe «Tovka» UCNONb3yeTca AN oTAeneHusa ApoOHOM YyacTu yucna nocne co3-
AaHug BbIxogHoro ¢hanna APl ¢ pacuMpeHnem .Csv, NOTOMY YTO «3andaTas» UCMNoMNb3yeTca ANnA pasgeneHus
3HaYeHUN.

MexayHapoaHbiin ctangapt MCO/M3K 24730-1 noarotoeneH nogkomutetom Ne 31 «ABTOMaruyeckas
uaeHTucukaumsa u TexHonorum céopa AaHHbIX» COBMECTHOTO TexHudeckoro komutera Ne 1 UICO/MOIK «UH-
dhopmMaumoHHble TexHonorumn» (ISO/IEC JTC 1/SC 31).
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HALUWOHANBbHBLIA CTAHAOAPT POCCUMNCKOW ®EQEPALUUMN

MHdOpMaLMOHHBbIE TEXHONOrUKN

CUCTEMbI NO3NLUNOHNPOBAHWA B PEAITbBHOM BPEMEHW (RTLS)
Yactb 1
MpuknagHoit nporpaMMHbIi uHTepdeiic (API)

Information technology. Real-time locating systems (RTLS).
Part 1. Application programming interface (API)

Dara BBeaeHusa — 2018—12—01

1 O6nacTb NpUMeHeHus1

Hacroswwui ctaHgapt No3BONAET NPOrpaMMHbIM NMPUIOXEHUSAM UCMONb30BaTb MHPPACTPYKTYPY CUCTEM
RTLS ans oBHapyeHust 06BbEKTOB NPy MOMOLLUM NEpPeaaTyMKoB. HacToOSALMI CTaHaapT OoNpeaensieT rpaHny-
HblIVi CIION, Yepes KOTOPbIN NPOrpaMMHOEe NPUNOXEHUE UCNONb3YET CPEACTBA A3bIKOB NPOrPaMMUPOBaHUSA AN
cBopa nHopmaLuuu, coaepxaLlencs B GrMHK-NOCbINKax METOK cuctembl RTLS, nonyyeHHbIX OT MHAPACTPYK-
Typbl cuctembl RTLS.

2 HopmaTtuBHbIe CCbISIKU

B HacTosiLem cTaHaapTe MCMOoNb30BaHbl HOPMATUBHBLIE CChIMKW Ha Creaylome CTaHaapThl, KOTOpble
HeoBXx04MMO y4uTbIBaTb NPU €r0 UCMONb30BaHUW. B cniyyae AaTupoBaHHbIX CCbINIOK HEOBX0AMMO NONb30BAaTh-
Csl TONbKO yKasaHHOW pefakuuei. B cnyyae HegaTupOBaHHBLIX CCbINIOK CreAyeT nofb30BaTbCa nocneaHewn
pedakumeii CCbINOYHbIX AOKYMEHTOB, BKIOYas Ni0ObIe MONPaBku U USMEHEHUS K HUM.

ISO/IEC 15963 Information technology — Radio frequency identification for item management — Unique
identification for RF tags (MH®opMaUUOHHbIE TexHonorun. PagnoyactoTHas uaeHtudpukauus ana ynpaene-
HUA NnpeaMeTamu. YHUKaneHaa uaeHTuduKauus pagno4acToTHbIX METOK)

ISO/IEC 19762 Information technology — Automatic identification and data capture (AIDC) techniques —
Harmonized vocabulary (MHchopmauMOHHbIE TEXHOMOrUM. TEXHONOrMU aBTOMaTUYECKON naeHTudunkauum un
cbopa gaHHbix (AUCL). FapMOHU3UPOBAaHHLIW CNOBapb)

IEEE Guidelines for use of a 48-bit Extended Unique Identifier (EUI-48 ™) (PykoBOACTBO MO MCNOAbL3O-
BaHMIO 48-OUTHOrO pacLLUMPEHHONO YHUKANbHOIO MAEHTUdUKATOPa)

IEEE Guidelines for 64-bit Global Identifier (EUI-64 ™) Registration Authority (PykoBoacTBO N0 MCNOMb-
30BaHNI0 64-6UTHOIMO PacLUMPEHHOIO YHUKAaNbHOIO uaeHTudukatopa. OpraHbl perucrpaummn)

Extensible Markup Language (XML) 1.0, (Third Edition), W3C Recommendation, World Wide Web
Consortium (W3C), 04 February 2004") (Paclumpsembilii a3bik pasmetkn (XML) 1.0, (TpeTbe usaaHue), peko-
Menaauun W3C, Koncopuuym BecemupHoint naytunbl (W3C), 4 dpespanst 2004 rona)

SOAP Version 1.2 Part 1: Messaging Framework (Second Edition), W3C Recommendation, World Wide
Web Consortium (W3C), 27 April 20072) (SOAP Bepcus 1.2. Yacts 1: MNMporpamMmmuas nnatgopma ans nepeaa-
4ymn coobLueHui (Bropoe usgaHue), pekomengauun W3C, Koncopuuym BecemupHon naytunbsl (W3C), 27 anpe-
na 2007 roga).

1 http:/iwvww.w3.0rg/TR/2004/REC-xml-20040204/
2) http://ww.w3.0rg/TR/2007/REC-soap12-part1-20070427/

N3paHue oduuymansHoe
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3 TepMuHbI U onpeaeneHus

B HacTosiLeM cTaHgapTe NPMMEHEHbl TEPMUHbI B COOTBETCTBUM C KOMMANekcom craHaaptos MCO/M3K
19762, a TaKKe criegyoLimMe TePMUHbI C COOTBETCTBYIOLUMMMW ONpeaeneHusamu:

3.1 none (field): OnemMeHT 3anucu gaHHbIX, B KOTOPOM XpaHUTCA MHAOPMaLUmMs, cogepxallas oaHy u
Bonee xapakTepUCTUKM BrIMHK-NOCHINKM METKM.

3.2 XML-ter (XML tag): Oeckpuntop (MMEHOBaHHas METKa, Mapkep), ONPeaensowmuii cogepXu1moe B
XML-a0KyMeHTe.

3.3 nocrosiHHOe noakntoveHue (persistent connection): Ceresoe coeanHEHUE MEXOY CEPBEPOM U KNMNEHT-
CKOW 4aCTbI0, KOTOPOE OCTAETCA OTKPLITLIM ANA Nepeaadu AaHHbIX Ha NPUKNagHOM YPOBHE UMK ANA 3anpoca Ha
YCTaHOBEHWE COEAMHEHUS AaKe MOCHe OTNPAaBKW HA NPUKMaAHOM YPOBHE COOOLLEHMsA 06 owmbKke CoeauHEHus.

3.4 cTatyc meTkm (tag status): ObasatenbHble nons, cogepxxaiyue coobLUeHWe onpeaeneHus Mecra
HaxoXaeHusl U He BkrovaoLwwume B cebs none «Source» u none «Format».

4 CokpaiweHus

B HacTosLeM cTaHaapTe NPUMEHEHbI CNeayoWmMe COKPaLLEHUs:

API| — npuknagHoi nporpammHbin uHTepdenc (Application Programming Interface);

ASCII — amepukaHckuii cTaHAAPTHBIN Ko4 Ans o6meHa uHgopmauumen (American Standard Code for
Information Interchange);

CR — ynpasnswwmii 3Hak Habopa ASCII, 0603HaqatoWmii onepaumio Bo3BpaTa neyataioLLei ronoBku
(kapetkun) (ASCII Carriage Return);

EUIl — paclumpeHHbIii yHuKkanbHbii naeHtudukarop (Extended Unique Identifier);

JMS — craHgapTt npoMexyTo4HOro NporpamMMHOro o6ecneyeHus Ans pacchbiiikM cOOOLEeHUI, No3Bo-
NAOLLUA NPUNOXEHWAM, BbINONHEHHbIM HA nnatdopMe Java EE, cosgasarb, nocbinarb, nony4yarb U YuTatb
coobuweHus (Java Messaging Service);

HTTP — npotokon nepenauu runeprekcra (HyperText Transfer Protocol);

HTTPS — npoTokon nepeaauu runeprekcra c sawuron (HyperText Transfer Protocol Secure);

LF — ynpaensiowmin 3Hak Habopa ASCII, 06o3HayatoLmii MECTO NepeBoAa CTPOKU, T. €. NPOAOIHKEHNE
rnevaTy TEKCTa C HOBOW CTPOKU UMM yxe Ha cneayowen crtpanuue (ASCII Line Feed);

OUI — yHukanbHbIi naeHTudukatop opraHmsauummn (Organizationally Unique Identifier);

REST — mertoa B3aumMOAENCTBUS KOMMNOHEHTOB pacnpeaeneHHOro npuroXXeHus B rnobanbHOn cetu
UnTepHeTt (Representational State Transfer);

Cucrema RTLS — cucrema nosmuuoHnposaHus B peansHoM Bpemenu (Real Time Locating System);

S-HTTP — 3awumiueHHbIn NpoTokon nepeaadvu runeprekcra (Secure HyperText Transfer Protocol);

SLMF — d¢popmar coobLyeHuit npocToro onpeaeneHust mecra Haxoxaenus (Simple Location Message
Format);

SLMP — npotokon coo6LLUeHunit NpoCcToro onpeaeneHus Mecra HaxoxaeHus (Simple Location Message
Protocol);

SOAP — npocTo# npotokon gocryna k o6bektam (Simple Object Access Protocol);

SSL — npotokon 6e3onacHbix coeauHeHun (Secure Sockets Layer);

TDoA — pasnuua mexay MoMeHTaMmu BpeMeHun noctynnenus curana (Time Difference Of Arrival);

TCP/IP — Habop ceTeBbiX NPOTOKONOB NepeAayn AaHHbIX, UCNOMb3yEMbIX B CETAX, BKMOYasa rnobdanb-
Hyt0 ceTb UHTepHeT (Transmission Control Protocol/Internet Protocol);

XML — pacwmpsnemsblin s3bik pa3metkun (eXtensible Markup Language);

XSD — a3bik onucanuna crpyktypbl XML-gokymernTa (XML Schema Definition).

5 CBAa3b

5.1 HasHavyeHue

Liensto nporpammuoro obecnevenuns APl cuctembl RTLS siBnsieTcs o6ecneveHne npocToro MUHUMArb-
HOTro nHTepdelica, KOTopLIN 0Oner4aeT BHeapeHWe U BBOA B SKCTNyaTaLMIO Kak cuctembl RTLS, Tak u npu-
KnaaHon nporpammel. Lienbio Takxe sBnsercs obecneyeHune ObICTPOM nepeaayn coobLieHnin nobomy Knu-
€HTCKOMY NPUNOXEHUI0, NoAKNIoYEeHHOMY K cucteme RTLS. Kpome TOro, notok coobuieHuin aAomkeH ObiTb
yAo60uMTaeMbiM U NETKO UHTEPNPETUPYEMBIM.

2
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AP| gomkeH noaaepxuBaTbCsi YCTPOWCTBOM C MUHUMAmbHOW (PYHKLIMOHANMBLHOCTLIO, SABMSAOLUMCS
«YCTPOWCTBOM cOOpa u nepeaayn gaHHbix» («collection and forwarding device») 6e3 06a3aTenbHOMO NOCTOSAH-
HOro XpaHeHWs AaHHbIX Ha cepBepe u 6e3 6asbl 4aHHbIX.

3TO YCTPOMCTBO MOXET 0BecneunBaTh CrnaxuBaHue XapakTepUCTUK MHTEHCUBHOCTM (PUNLTPOBAHMA U
onpeaeneHnss Mecta HaxoXaeHus, HO AaHHble PyHKUUKN He TpebytoTca B gaHHOM AP, notomy uto APl moxxeT
PYHKLMOHUPOBATL A0 UK NOCNE AAHHOMO TUNa npeaBapuTENbHON 00paboTKK.

5.2 O6LwKe nonoxeHus

CTpykTypHas cxema cucrtembl RTLS gomkHa umeTb coeamHeHue «Text over Socket», 4ToBbl kKnNUeHT
no npotokony TCP/IP MOr nogkno4aTbCa U B PeXXMME peansHOro BPEMEHM Morny4vatb NOTok COOBLUeHui oT
cucremsl RTLS.

Coo6LeHUst OTAENATCA Apyr oT Apyra 3Hakamu <CR><LF> ana obneryeHus otobpaxeHUs KOHCOMMU.
dopmar nonsa OTAENAETCA 3anATbIMK.

Mpotokon «Text over Sockety — 910 MMHMManbLHOE oBsA3aTensHoe TpeboBaHue. Ecnu peanusoBaHbl
OOMNOSTHUTENbHBLIE TPAHCMOPTHbLIE NPOTOKONbI, Takue kak HTTP u JMS, Toraa AomkHbl ObITb UCNONbL30BaHbI
TekcToBbIN dhopmat unu XMLD. Ecru peanusosansl REST unn SOAP?, Toraa HeobxoauMo NCMONb30BaTh
dopmat XML. TekCToBEIN hopmaT BKMoYaeT B ceba nons, pasaeneHHble 3ansaTeiMu, Toraa kak chopmar XML
BKMto4aer B cebs cokpalleHHble XML-Tern. O6a dopmarta onucaHbl B HACTOSILLIEM CTaHAApTE.

Mcnone3osaHue REST, SOAP u cepeucoB ¢ 6onbLuel pyHKUMOHANBHOCTLIO ABRSETCA HeobsizaTenb-
HbIM, NOTOMY YTO OHU OFPaHMYMBAIOT CKOPOCTL NepeaaYu.

3apauveit HacTosLLero cTaHgapra asnsercs obecneyenue nepeaaydn 3000 coobLEeHUI B CEKyHAY U 60rb-
Le. HecmMoTps Ha TO, YTO BO MHOTMX NpunoxeHusx oobemM B 3000 coOBLLEHUIN B CEKYHAY MOXET U HE NOHA/0-
OuTbCa, MUHUManbHbI APl cuctem RTLS f0mKeH ero nogaepXmBarb, NOTOMY YTO CYLLECTBYIOLLEE Ha TEKy-
LLMA MOMEHT npUMeHeHne MeTok ¢ 3,000 BnuHK-nockinkamMm Ha Yactote 1 'y MOXET C NerkocTblo noaaep-
KMBaTb TaKOe KOMMYECTBO COOOLLEHWIA. MNPU MHTEHCMBHOCTU (PMNBTPOBAHUA M/MAN HALENEHHOCTU MHGOP-
MaLMOHHBIX CUCTEM U MPOrpammHOro obecneveHuss Ha ynpasneHue GonbwmmMu o6bemamm gaHHbix, REST,
SOAP u apyrue metogbl nepegadu coobLueHui mMoryt obecneuntbe AONONMHUTENBLHYIO (DYHKLMOHAMNBHOCT.
lMpumeHeHWe TekcToBOro dopmara ¢ pasgeneHueM 3ansarbiMm 060CHOBAHO NPU NOAAEPXKKE BbICOKOM CKOPO-
CTU Nepeaaqn AaHHbIX, MOTOMY YTO AaHHbIN OpMaT He ABNAETCA U3DLITOYHLIM M MO3BONSIET METOAAM Nepe-
Jayn coobLeHnn (PyHKLUMOHMPOBATbL HA CPEAHUX U BbICOKMX CKOPOCTSIX.

MpeacraeneHHbI APl unu npotokon HasbiBaeTcn «popmar coobLieHuii NpocToro onpeaeneHusa mecrta
HaxoxaeHusi» (SLMP, Simple Location Message Protocol). O6s3arenbHbliii popmar, pa3geneHHbliit 3ansTbiMu,
Ha3bIBAETCA «NPOTOKON COOGLUEHUI NPOCTOro onpeaeneHua mecra HaxoxaeHus» (SLMF, Simple Location
Message Format). [ina otaenbHbIX TpaHCNOPTHLIX cpeacts SLMF-coketbl («SLMF-Sockets») — ato 06sa3sa-
TenbHbIN coBmecTuMbln ¢ TCP/IP untepdenc/API npotokona SLMP, kak, Hanpumep, SLMF-HTTP — 3ato po-
nonHuTenbHeIn nHTEepdeinc/API, nogaepxveaowmn HTTP, kak anemeHTapHbiin cepsuc REST cuctem RTLS.
Peanusauua SLMP MOXeT 4ONONHMTENBHO BKNovaTh B ceba dropmar XML.

Knuentckoe npunoxxeHue nogkniodaercsa k cucreme RTLS npu nomowm TCP/IP-coeanHenuna. Cucrema
RTLS oTBe4aeT NOTOKOM COOBLLEHUI, KOTOPLIA NPEPbLIBAETCA TONbLKO NMPU 3aKPLITUM COEANHEHUSA C KITMEHTOM.

Cucrema RTLS gomkHa nepegasaTb COOOLLEHUNA, NOATBEMKAAIOLLUE €€ aKTUBHOCTb, €CNU NUHUS MON-
YUT B TEYEHUE ANUTENBHBIX MPOMEXYTKOB BpeMeHU. HacToAwmii ctaHaapT He ycTaHaBnuBaeT 06s3aTensHoro
MHTEpBana Ans CoobLLEeHNI, NOATBEPKAAIOLMX aKTUBHOCTL, @ OCTaBMsiET 3TOT BONPOC HA YCMOTPEHUE Mo-
ctasLymka cuctemsl RTLS (cm. 5.7.3). B cnyyae notepu 6e30nacHoro coeaquHenus ¢ cuctemoit RTLS, KnueHT-
CKO€ MPUIMOXXEeHWe JOIHKHO NEPUOAUYECKU NMOBTOPATL NONLITKM NOAKIIOYEHUS.

Cucrema RTLS npepoctaensier APl yepe3 yCTPOWCTBO C MUHUMASBHLIMU TEXHUYECKUMU XapaKTepu-
CTUKaMM, KOTOpoe coBUpaeT COOOLUEHUA OT CUMTLIBATENEN, ONPEAENAET MECTO HAX0XAEHUA U NepecbinaeT
coobueHns. 3To yCTPONCTBO HE TpeByeT NOCTOSIHHOrO XpaHeHUs AaHHbIX HA cepBepe, a TaKkke XpaHeHus
apXMBHbIX AaHHbLIX UMK CTaTyca NocrneaHen MeTkn BO BPEMSA akTMBHOMW ceccumn. TeM He MeHee, AaHHbIin API
He NpefoCTaBnAeT CTatyc MeTKW, a NMPEeAoCTaBrseT TOMNbKO COObITUSI, CBA3aHHbIE C MeTKOW. CTaTyc MeTKu
OCTaBIEH ANA NPUMNOXEHUS, UMEIOLLEro B KOHTEKCTe paboThbl 3HaHWe MaccuBa AaHHbIX, NMMbo ans APl Gonee
BbICOKOTO YPOBHS, BbIXOASILLErO 38 paMKU HACTOSILLEro CTaHaapTa.

) Extensible Markup Language (XML) 1.0, (Third Edition), W3C Recommendation, World Wide Web Consortium
(W3C), 04 February 2004. (http:/Mwww.w3.0rg/TR/2004/REC-xml-20040204/).

2) SOAP Version 1.2 Part0: Primer, W3C Recommendation, World Wide Web Consortium (W3C), 24 June 2003,
(http:/Awww.w3.0rg/TR/2003/REC-soap12-part0-20030624/).
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API|, npeacTaBneHHbId B HACTOSALLEM CTaHAapTe, NoAAEpPXUBAET HECKOMbKO OAHOBPEMEHHbLIX KIUEeHT-
CKMUX NOAKMIOYEHWNNA.

5.3 KoHdurypauusa notoka cooduweHun

B HacTofwem craHgapTe He yCTaHaBNMBAKOTCH KOHKPETHLIE METOAbI (PUNBTPOBAHNUSA UCXOAALLIErO NOTO-
ka coobueHunii cuctembl RTLS; TeM He MeHee, nocTaBLyuk cuctembl RTLS npu He06X0aMMOCTH MOXET peanu-
30BaTb PUILTPOBAHUE B YCTPONCTBE cOOpa M nepeaaqn AaHHbIX, COOTBETCTBYIOLLEE HACTOALLEMY CTaHAAPTY.
Hanpumep, noctaBLumk MOr Obl peanu3oBartk METOA NOATBEPKAEHUA HA CTOPOHE KNMEHTA, YO0BIETBOPAIOLLNIA
xapakrepuctukam unsrpa cuctembl RTLS. Cuctema RTLS morna 6bl 3aTeM MCNONb30BaTh XapakTepUCTUKK
duneTpa ANs OrpaHNYeHns MCXOAALLETO K KIMEHTaM noToka coobueHuin. C aApyro CTOPOHBI, NOCTaBLLMK MOT
Obl peanu3oBaTb KOHAUrypauuio xapakTepucTuk ounstpa Ha CTOPOHE cepeepa Ans 00palleHus KO BCeMm
KINMUEHTCKNM COEAUHEHUNAM.

5.4 be3zonacHOCTb

MpoTtokonbl cuctembl 6€30NacHOCTU annapaTtypbl 06MeHa coobueHusamMu; cuctemol RTLS He paccMaTtpu-
BAIOTCsi B HACTOSILLIEM CTaHAapTe, NOTOMY YTO BONPOChl 6€30NacHOCTU MOXHO NepeaapecoBarh K CyLECTBY-
IOLLMM CTaHaapTam no 6e30nacHOCTU U TEXHONOTMSIM HA KOMMYHUKALIMOHHBIX YPOBHSAX, OCHOBAHHbIX HA Npea-
MOYTEHUAX U CTpaTernn MHAUBMAYanbHbIX 3aka3uukoB. Hanpumep, npu coeauHeHun no nportokony TCP/IP
MCMOMb3yeTCs MPOTOKON cucTeMbl BesonacHocTu SSH, KOTOPLIN nerko peanu3oBatb (COBMECTMMO C HACTO-
AWWMM CTaHAAPTOM). AHaANOrMYHO, NPOTOKONbI cucTeMbl BezonacHocTH, Takue kak HTTPS u S-HTTP, takke
MOTYT ObITb peanu3oBaHsbl, Kak U BblLLIEyKa3aHHbIA NPOTOKON.

5.5 Lenb

API, npeacTaBneHHbIN B HACTOSALLEM CTaHAapTe, onpeaensaeT CTaHAaPTHLIM MeXaHU3M AOCTyna KNUEeHT-
CKOTO NPUINOXEHUS K ONMUMHK-NOCLINKAM METOK ¢ 6onee TOYHbIM NOMOXEeHUeM OT cuctembl RTLS.

5.6 He3aBUCUMOCTB OT A3bIKa

API, npefcTaBneHHbI B HAaCTOALLEM CTaHAapTe, ONpeaernsieT He3aBUCUMbINA OT A3blka NPorpaMMmpo-
BaHUS UHTEPEIC NO OTHOLEHUIO K cepucy RTLS. 310 oCcTUraeTcs UCNonbL30BaHWEM CTaHAAaPTM30BaAHHOIO
NPOTOKOMAa NPOU3BOACTBEHHOW (BbIYMCNUTENLHON) ceTu «Text over Socket» (TCP/IP) ana coeanHeHus ¢ cep-
Bucom RTLS.

5.7 ApxuTteKtypa

Ha pucyHke 1 onucan APl o6meHa coobLLIeHNAMN MeXay KITMEHTCKUM MPUITOXKEHUEM U cuctemon RTLS.
B HacTosilem ctaHgapre APl gonyckaeT HECKONbKO KITMEHTCKMX NOAKIIoYEeHUI, Takum o6pasom API noaaep-
XUBaeT cocTosiHne coeauHeHnn TCP/IP ans kaxaoro KnueHTa.

CoeauHeHne ¢ KIUEHTCKUM npunoxeHnem

R U .>
% Mo npotokony TCP/IP
(7))
2 1
5 Motok coGbITuin 'E
S < -
a 2 ——-» TCP/IP
« (]
g 5 <+— SLMP
¥ € 4
2 °
o
g <
$ _| __3aKpbiTve COeANHEHNS C KIMEHTCKNM npunoxervem |

PucyHok 1 — ApxutekTypa npotokona SLMP

5.8 SLMP coobueHun

B nanHOM nogpaspene onucaHbl COOOLLIEHUS, KOTOPbIe UCNONL3YIOTCA B HACTOALLEM cTaHaapre. Kax-
Abli TUN coobLLeHun BKniovaeT B ceba Habop noneit, koTopble NOCTaBLMK cucTeMbl RTLS peanusyert B cooT-
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BETCTBUM C ONpeAenieHUsAMM, NPUBEAEHHBIMY B HACTOSILLEM CTaHAapTe. Bee faHHble noneii v HAaMMEHOBaHUS
XML-TeroB, koTopble NoapPOGHO onpegeneHbl B HACTOSILLEM CTaHAapTe, YyBCTBUTENbHbI K PETUCTPY.

5.8.1 Tunbl JaHHbIX

Tunbl AaHHBIX, ONUCAHHbLIE B 4AHHOM MYHKTE, OTHOCATCA K MONSIM, CBA3AHHbIMU C COOBLLUEHUAMM,
onpeaeneHHbIMKU B HACTOsILEM cTaHaapTte. [na cooblleHui onpegeneHus mecta HaxoxgeHuna (Locate
message) nocTaBLUMK cucTeMbl RTLS MOXeT 40MNONMHUTENBHO BKNIOYATh B COCTAaB MOMs, HE ONUCaHHbIE B
HacTosilLleM cTaHaapTe. Ansa Takux nonei nocTaBLUUK MOXET BblOMpaTb TUN AAHHLIX NO CBOEMY YyCMOTpe-
HMIO.

DateTime

HaHHblit TUN AaHHbIX nNpeacTaenser cobon cdopmar aartel u BpemeHu (date time format) aHanornvHo
mMexxgyHapogHomy ctaHgapty MCO 8601: YYYY-MM-DDThh:mm:ss-hh:mm.

loa B BUae YYYY-MM-DD
Mecsay B Buge YYYY-MM-DD
Oexsb B BHae YYYY-MM-DD

«T» nokasbiBaeT MECTO Havana otobpaxeHus spemeHn «Time will follow».

Yachbl B Buge hh:mm:ss
MwuHyTbl B BUAE hh:mm:ss
CekyHabl B Buae hh:mm:ss

MnI0C UMM MUHYC CMELLIEHME OT YHUBEpCasibHOro rnobanbHoro BpemeHu (no MpUHBKMYY) B Yacax u MUHY-
Ttax (-hh:mm or +hh:mm).

TMpumep — 2010-11-24T709:07:04-08:00 // Onss cmaHOapmMHO20 MUXO00KeaHCKO20 epeMeHU.

Heobxo0aMmMo OTMETUTL, YTO APOBHAsA YacTb C TOYHOCTbLIO 40 OAHOW AecAToi munnucekyHabl (.0001 c)
MOXET ObITb 100aBneHa K 3NEMEHTY BPEMEHM HU3LWEro nopsaka. Hanpumep, 4robbl nokasartb 14 4, 30 MUH 1
12.359 ¢, HeoOGXxo0aAMMO NpeacTaBUTb 3TO Bpems Kak 14:30:12.359.

Double

[aHHbIA TUN AaHHBIX NPeaCcTaBnsAer cobon YMCnoBON (PopMar C NNaBaloLLEN TOYKON, BKIOYAIOLUIA B
cebsa 4oNONHWUTENBHO 3aKOAMPOBAHHbLIN AECATUYHbLIN pa3aenuTenb, U MOXKET 0TODpaXKaTbCA C IKCMOHEHTON U
mMaHTuccon unu 6e3 Hux. Mpumepsbl BKNYaloT B cebs: 2345.334, —98.7, 1.0, 4, 0.0, 0.5, 9.87+ES8.

[uanasoH sHa4eHuit nona Tuna «Doublex: ot 1.7E—308 ao 1.7E+308, MakcumanbHas AnMHa CTPOKU —
256 cumBonos.

HexBinary

OaHHbIl TN gaHHbIX npeacTaBnsaeT cob0N CTPYKTYPUPOBAHHBIE UAW HECTPYKTYPUPOBAHHBbIE AAHHbIE,
KOTOPbIE€ MOXHO NPEeACTaBMTb B LUECTHaALATUPUYHOM (hopmaTe, rae Kaxabin 0anT ABnsAeTca OMHAPHBLIM OK-
TetoMm. Mony6aiiT cTapLuiero paspsga NpeacTaBnsAeTca Kak (kpaHui cnesa) nonybanT B OKTETE, M Kaxpaas
LUeCTHaLaTepmMyHan CTpoKa COAEPXUT YETHOE YMCNO nonybanT.

MakcumManbHas gnuHa nons ansA Tuna nonsi «HexBinary» — 256 GaiiT.

Integer

OaHHbIl TUN AaHHBLIX NPeAcTaBnsieT cobol Yucna, KoTopbie MOryT ObiTb 3anucaHbl 6e3 ApobHON unu
AECATUYHON YacTu u BxogsaT B Habop {...,-2,-1,0,1, 2, ...}.

OnanasoH 3HayeHuii nons Tuna «Integer»: ot —2,147,483,648 no 2,147,483,647.

String

OaHHbIii TUN gaHHbIX npeacTaenseT coboin Habop ASCII-CUMBONOB, OrpaHUYEHHbIN CrEeaYIOLMMN CUM-
BONamu:

A,B,C,D,E,F,G,HIJ,KLMNOPQR,STUVWXY,Za,b,cdefghijklmn,
0,p.q, s, t,uv,wxyz01,273,45,6,7,8 9,space, |, ,), .1, , # 8, %, & +,-,_, ../,?, =

MakcumaneHas gnumHa nons gna nons tuna «String» — 256 cuMBONOB.

5.8.2 3aronoBok coobweHun (Header Message)

Mpu ycTaHOBKE COEAMHEHUsI C KITMEHTCKMM NpuUnoXxeHuem cuctema RTLS oTnpaBnsier otaenbHbIn 3a-
rofioBOK COOBLLEHMUS.

MNocnenoBaTenbLHOCTL NOMEN:

<Appliance_ID>, SLMF, <SLMF_version>, <SLMF_vendor_version>, <Greeting> <CR> <LF>
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lMona:

Appliance_ID (o6a3aTtenbHoe none)
XML-Ter: <aid>

Twun AaHHbIX: String
OnuHa: ot 1 4o 10 cumBONOB

Mpencrasnsier cobon cuctemy RTLS unu ycTponcTeo, OTNpaBnsaioLLiee cOoDLLEHUss onpeaeneHust me-
CTa HaxXOXaeHus.
SLMF_version (o6a3atenbHoe none)

XML-Tter: <ver>
Tun gaHHbIX: String
OnuHa: ot 1 oo 10 cumBONOB

Bepcus peanusaummn dopmara SLMF, ycraHoBneHHas HacToswmm crtaHaaptoMm. Bepcus cdopmata
SLMF ans paHHoM Bepcum HacToqwero craHgapta — 1.0,
SLMF_vendor_version (o6sa3arenbHoe nosne)

XML-Ter: <wver>
Tvn gaHHbIX: String
Onuna: oT 1 go 10 cumeonoBs

Bepcus noctaBwwmka, peanuaytowlero coopmar SLMF. [JaHHOe none ucnonb3yeTtcs, Korga nocTaBLUuK
npepocrasnseT 6onee oAHOro hopMarTa He No YMONYaHuio, CBAA3AHHLIX C COOBLLEHUAMK ONpeaeneHns Mecra
HaxoxaeHus. Ecnu 910 none He UCnonb3yeTcsi, TO OHO OCTAETCH HEe3aMnONHEHHbIM.

Greeting (o6s3aTenbHoe none)

XML-Ter: <greet>
Tvun aaHHbIX: String
OnuHa: oT 1 4o 256 CMMBONOB

Coo0lLieHne onpeaensieTca NocTaBLWMKOM cucTeMbl RTLS, KOTOPLIN NpeacTaBnsaer npuBeTCTBUE.
TMpumep — MyAppl, SLMF, 1.0,1.3, Welcome to the RTLS Text Stream interface. <CR> <LF>

5.8.3 Coo6uwenuns ¢ onpeaenennamm none (Field Definition Message)

Coo06LeHus ¢ onpeaeneHusasMU Nonen OTNPaBNSIIOTCS Cpa3y e nocrne ornpasku cucrtemoit RTLS 3aro-
rnoBKa coobLUeHUs U NpeacTaBnsAlT cob0i Nons, UCNONb3yeMbIE B COOOLLIEHUSAX ONpeaeneHnss MecTa HaxoX-
AeHuA. CoobLLeHNs onpeaeneHna MecTa HaxoXKAeHUs! BKMIoYaloT B cebs1 obsAsaTenbHble U Heobs3aTenbHble
nonsi ¢ onpeaeneHuaAMU, KOTopble A0MKHbI ObITb BKIMIOYEHbI B COOOLLEHUE B Cny4vae UX UCMOSIb30BaHUS Nno-
CTaBLUMKOM cuctembl RTLS.

IMocnedosamenbHocmb noneli:

FieldDefinition, <Name>, <Type> <CR> <LF>

lNons:

Name (Heobxogumoe none)

XML-ter: <nam>

Tun paHHbIX: String

Anuna: ot 1 o 256 cumsonos

HaumeHoBaHue nonsi aHHbIX, KOTOPOE CBA3aHO C OAHUM UM HECKOMbKMMU COOBLLEHMAMU onpeaene-
HUSI MecTa HaxoxaeHus. Ecnu none aBHO onpeaeneHo B 5.8, Toraa sHayeHue nonsa «Name» B coobeHun ¢
onpeaeneHUsMM nonen 0mMKHO COBNaaaTb C HAMMEHOBAHUEM NOMA, onpedeneHHbiM B 5.8. Mpu ncnonb3oea-
Hun XML HauMeHoBaHue nonsa 40MkHO coBnagartb ¢ XML-Terom, onpegerneHHbim B 5.8.

Type (Heo6xoaumoe none)

XML-Ter: <typ>
Tun aaHHbIX: String
Onuna: oT 1 no 256 cMmBOnOB

Tun gaHHbIX, CBSI3aHHbIN ¢ nonem. Ecnn none onpeaeneHo B 5.8, Toraa 3HadeHue nons «Type» B CO-
o6LUEeHU C onpeaeneHnaMu nonen A0SMKHO coBnagaTk C TUNOM AaHHbIX COOTBETCTBYIOLLErO Nons B 5.8.

lNpumep — FieldDefinition, Source, String <CR> <LF>.

5.8.4 Coo6uieHMa ¢ onpeaeneHMAMU CoOOLIEeHMs1 onpederieHUs mecta HaxoxpaeHua (Locate
Message Definition Message)

Coo0LueHusa ¢ onpeaeneHusimMu CooOLIEeHNA onpeaeneHns MecTa HaxoXAeHUs OTNpaBnsAloTCca cpasy
e mocne oTnpaeku coobLueHuii ¢ onpeaenenuamn nonei. OaHO coobLeHne ¢ onpeaeneHusamm cooblue-
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HUSA OMPEAENEHNA MECTa HAXOXIEHNS AOIDKHO ObiTh ONpeaeneHo ANna KaxAaon YHUKansHou napbl <Source>,
<Format>.

lNocnedosamernbHOoCcMb fonel:

LocateMessageDefinition, <Source>, <Format>, <Field1>, <Field2>, <Field3>, ...<CR> <LF>

lons:

Source (o6asarensHoe none)
XML-Ter: <src>

Tun paHHbIX: String
Onuna: ot 1 8o 64 cMMBONOB

Onpeaenexune nons: FieldDefinition, Source, String <CR> <LF>

Mone «Sourcey», kak NpaBuno, npeacraensieT cobol AeTanbHyl0 METoAUKY onpeaeneHus Mecta Ha-
XOX/AEHNA NN CEMENCTBO NPOrpamMmMHbIX NpoaykTos. Hanpumep, ecnu cuctema RTLS cospaer coobuieHus
onpeaeneHna MecTa HaxoXaeHus, KOTopble co3daHbl Ha OCHOBE CEeMENCTBa NPOrpamMmMHbIX NMPOAYKTOB A U
ceMencTea NPorpammHbiX NpoaykTos B, To nocrasmk cuctemsl RTLS MOXET yCcTaHaBnNMBaTh 3Ha4eHMe nons
«Source» AnNA Kaxaoro U3 AByx CEMENCTB NPOrpaMMHbIX NPOAYKTOB. 3HAYEHWA Nonsa «Sourcey onpeaensioT-
¢A noctaswmkamu cuctemel RTLS; Tem He MeHee, nocTaBLyuK cuctembl RTLS MoXeT npeaocrasutb METOA,
No3BONAIOLLMI NOTPeBUTENAM AONONHUTENLHO HAHOCUTD HA KApPTY ankTEPHATUBHLIE 3HA4YEHUS NoNa «Source»
no ux co6cTBeHHOMY BbIGOpY. HacToAwmil CTaHAapT He YCTaHABNUBAET ONPEAENEHHbIN METOA HAHECEHUR Ha
KapTy 3Ha4YeHMA NonA «Sourcey; 3T0 OCTABNEHO HA YCMOTPEHME NOCTaBLUMKOB cuctemMbl RTLS.

Format (o6a3aTenbHoe none)

XML-Ter: <fmt>
Tun AaHHBbIX: String
Onuvna: ot 1 oo 64 cumBoONOB

Onpepenenue nons: FieldDefinition, Format, String<CR><LF>

OaHHbin cbopmar npeacraBnser cobon Habop nomnen, CoaePKaLMXCs B COODLLEHUN ONpEEneHnsa MecTa
HaxoxkaeHus. Ecnm coobLueHne onpeneneHns Mecta HaxoXaeHUs CoaepIUT Heobsi3arenbHbIe Nons, TO KOMOUHa-
ums nonen «Format» n «Source» AOIMKHA MCMONL30BATLCA KITMEHTCKUMU NPUNOXEHUAMU ANA OnpeaeneHus Toro,
Kak npou3BoauTb 06paboTKy COOGLLEHMS; B MPOTUBHOM Criydae, B none (opmar A0SmKHO ObiTb 3HaueHue «DF Ty,
noKasblBatoLLee, YTO B COODLLEHMM OnpefeneHns MeCTa HaXOKAEHUs COAEepXKarcsi TONbKO obssarenbHble Nons.
3HaveHus nons chopmart, otnmyHble ot «DF Ty, onpegensaoTcs nocrasmkaMmu cucremsl RTLS.

Field Names (o6a3aTenbHoe none)

Cwm. 5.8.6 ons HaMMEHOBaHMSA NOMNEN, OTHOCALMXCS K COOOLIEHUSAM OnpeaeneHnsa MecTa HaxoXaeHus.
MocTtaBmk cuctembl RTLS MOxeT onpeaensTb COOCTBEHHbIE HAMMEHOBAHMA NONeN, ANA AONOMHUTENbHBLIX
nonen, He yKkasaHHbIX ABHO B 5.8.6.

LocateMessageDefinition, <Source>, <Format>, Tag_ID_Format, Tag_ID, X, Y, Z, Battery, Timestamp,
Ext1, Ext2, Ext3,...<CR> <LF>

TMpumepsbi

1 LocateMessageDefinition, MySourceA, DFT, Tag_ID_Format, Tag_ID, X, Y, Z, Battery, Timestamp <CR> <LF>.

2 LocateMessageDefinition, MySourceB, DFT, Tag_ID_Format, Tag_ID, X, Y, Z, Battery, Timestamp <CR> <LF>.

3 LocateMessageDefinition, MySourceB, S, Tag_ID_Format, Tag_ID, X, Y, Z, Battery, Timestamp, Algorithm
<CR> <LF>.

4 LocateMessageDefinition, MySourceB, T, Tag_ID_Format, Tag_ID, X, Y, Z,
<LF>.

Battery, Timestamp, Data <CR>

5.8.5 CoobuweHne, noareepxkaarouiee akTuBHocTb (Keep-Alive Message)

Cucrema RTLS MOXeT AOMOMHUTENBLHO BKMIOYaTb B CE0S CTPYKTYPY, UHULIMUPYIOLLIYIO OTMPAaBKY COOBLLEHUS,
MoATBEPXKAAIOLLEr0 aKTUBHOCTb, €CMM BPEMS, MpOLLe/LLIee C MOMEHTa OTNPaBKU NpeablayLLEero CooBLLEHNs onpe-
[EeneHusi MECTa HaxoXaEeHuUs, NPEBLILLIAET ykasdaHHbIi cpok. CoolLLeHne, NoaTBEPAlOLLIEE aKTUBHOCTb, TAKKe
OTNPaBIIAETCA KaXKabli pas Npu YCTaHOBNEHWN COEANHEHUS KnneHTckoro API ¢ cucremon RTLS.

[NMocnedosamenbHocme nonet:

KeepAlive, <Period> <CR> <LF>

Mons:

Period (Heo6xogumoe none)

XML-ter: <per>

Tun aaHHbIX: String

OnuHa: ot 1 oo 3600 cumBonoBs
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BpemeHHoOM uHTEpBan B CEKyHAaX, KOTOPbIA UHULIMMPYET OTNPABKY COODLLEHUS, NOATBEPXKAAIOLLETO ak-
TUBHOCTb, KOTAA NIMHUA MONMYUT. 3HaYeHne AaHHOIO Nons ycraHasnueaetcsa B cucreme RTLS.

lMpumep — KeepAlive, 60 <CR> <LF>

5.8.6 CoobuieHMe onpeaeneHna mecta HaxoxaeHus (Locate Message)

CobbiTue, cBA3aHHOEe C MeTkon cucteMbl RTLS, 06bIMHO BhipaXkaeTcsl Kak coobGLueHue onpeaeneHus
MeCcTa HaxoXxgeHus, coaepxallee obasarenbHble Nons, NAc noboe YNcno AoNONHUTENbHLIX NONEW, KOTO-
pble OTHOCATCA K «pacLumpeHuamy». MNocrasmku cuctem RTLS MoryT onpeaensitb Ux COBCTBEHHbIE AONOS-
HUTErbHBLIE MO U TUMbI AAHHBLIX, €CIN UX HET B AJAHHOM NyHKTe. Ecnun cuctema RTLS He MoxeT onpeaenutb
3HayeHue <x>, <y> UMK <z>, TO HEU3BECTHbIE MOSIA OCTAIOTCA NYCTLIMU.

MakcumaneHasn gnuHa coobLueHus onpegeneHna Mecta HaxoxaeHuss — 214 (unu 16384) cuMBONOB.

lMocnedosamensHocms nonel:

<Source>, <Format>, <Tag_ID_Format>, <Tag_ID>, <X>, <Y>, <Z>, <Battery>, <Timestamp>, <Ext1>,
<Ext2>, <Ext3> ...<CR> <LF>

lons:

Source (0o6s3aTenbHoOe none)

Cwm. 5.8.4 ans onpeaenexuns nonsi. na gaHHoro coobweHuns napa Source/Format gomkHa coBnagartb €
napoi Source/Format coobLUeHus ¢ onpeaeneHnsaMn CoobLLEeHUs ONPeaeneHNs MECTA HAXOKAEHUS.

Format (o6s3aTenbHoe none)

Cu. 5.8.4 ana onpeaeneHus nons. Ans gaHHoro coobuweHus napa Source/Format gomkHa coBnaaaTh ¢
napowi Source/Format coo6LLeHUs ¢ onpeaeneHusMU COOBLLUEHUS ONPEAEneHNst MecTa HaXOXAEHUSI.

Tag_ID_Format (o6s3aTtensHoe none)

XML-Ter: <idfmt>
Tun AaHHbIX: HexBinary
OnuHa: 1 Gant

Onpeaenenue nons: FieldDefinition, Tag_ID_Format, HexBinary <CR> <LF>

MokasbiBaeT dhopmMart, UCMONbL3YIOLWMINCA ANA CEPUAHOr0 HOMEpPA CerMeHTa uaeHTudukaTopa paguo-
yactoTHoin meTku (Tag ID). MNone «Tag_ID_Formaty», onpegeneHHoe B HACTOALLEM CTaHAapTe, AOIDKHO Npu-
HUMAaTb OZIHO U3 3HAYEHU, MPUBEAEHHBIX B Tabnuue 1.

Tabnuua 1 — Popmartel Tag ID

Tag_ID_Format GopmaT
0x01 ISO/IEC 15963
0x02 IEEE EUI-48
0x03 IEEE EUI-64

Tag_ID (ob6s3atenbHoe none)

XML-Ter: <tid>
Tun AaHHbIX: HexBinary
Onuna: nepemMeHHas

Onpeaenexue nong: FieldDefinition, Tag_ID, HexBinary <CR> <LF>

YHukanbHbi uaeHtTudukarop metku. MNone «Tag ID» MMeeT nepemMeHHyI0 ANWHY B 3aBUCUMOCTM OT
nona «Tag_ID_Format». Hwke npuBeaeHbl npumepsbl 3HadeHuii nons «Tag_ID» Ha OCHOBE 3HAYeHuWi nons
«Tag_ID_Formaty.

NCO/M3K 15963

MpeactaenaeTr cobon 48-6utosbii hopmat MCO/MIK 15963, Bkniovalowmin B cebsi kog Kateropuu,
naeHTUUKaTOp U3roTOBUTENS U CepUliHbIN Homep. Koa kateropum u uaeHTUUKaTop M3roToBUTENS onpeae-
nexbl B craHgapte MCO/M3K 15963 n npeacrasnsiotr coboii nepsbie 16 6ut nons «Tag ID». CepuiiHbii HO-
Mmep 3aHumaet 32 6uta. MpeanonoxmmM, 4to none «Tag_ID_Format» umeet 3HaueHue 0x01. Ecnu koa karero-
pum meTkn 0x00, naeHtTudukarop nsrotosutens 0x01 n cepuiinbin Homep 0x00BC614E, Toraa none «Tag_ID»
6ynet copgepxatb 3Ha4eHne 0x000100BC614E n otobpaxarbcs B coobuieHumn kak 0007100BC614E.

IEEE EUI

Mpeacraensaet co6om 48-6UTHbIN nnu 64-6utHbli chopmat IEEE EUI, koTopblii BKMoYaeT B ce6s yHU-
KanbHbIM MAEHTMUKATOP OPraHu3auuu U CepUnHbIN HOMEP. YHUKANbHbIN UAEHTUMDUKATOP OpraHu3auum ume-
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eT pasmep 24 6uta u npuceamaetrcs VHCTUTYTOM UHXXEHEPOB NO 3NEKTPOTEXHUKE W anekTpoHuke (IEEE).
CepwiiHblit HOMep umeeT pasmMep 24 6uta gnsa dopmara IEEE EUI-48 n 40 6uT ana dopmara IEEE EUI-64.
Mpeanonoxum, 4to none «Tag_ID_Format» umeert sHadeHue 0x02. Ecnu yHuKkanbHbIii naeHTMdUKaTop opra-
Hu3aumn metkn 0x00003A n cepuitHbili Homep 0x01EB4A, Toraa none «Tag_ID» AOMKHO ObITb NPEACTaBNEHO
kak 0x00003A01E64A n otobpaxartbcsa B coobLeHun kak 00003A01E64A.

X, Y, Z (o6sa3aTenbHoe none)

XML-Ter: <x>, <y>, <z>

Tun AaHHbIX: Double

OnpeaeneHune nong: FieldDefinition, X, Double <CR> <LF>

Onpepenenune nons: FieldDefinition, Y, Double <CR> <LF>

OnpeaeneHue nong: FieldDefinition, Z, Double <CR> <LF>

MecTo HaxoxaeHusa MEeTKU onpeaensieTcs OTHOCUTENbHO U3BECTHOW TOYKM, EANHULBI onpeaeneHus me-
CTa HaXOXAEHUS BbIPAXKAKTCA KaK AeKapTOBbl KOOPAMHATbLI B METPAX MNn ApOBHbIX YaCTAX METPOB U MOTYT
UMETb KaK OTpULaTENbHbIE, TaK NOMOXUTESNbHbIE 3HAYEHUS.

B cnyuvae, korga meTka oOHapy>xeHa, a ee eKapToBbl KOOPAMHATLI HE MOTYT ObITh OnpeAeneHsl, Toraa
3HaYeHuAMU ana <X>, <Y> unu <Z> u3 coobLueHnsa onpeaeneHna MecTa HaxXOKIAEHUS MOXHO NpeHebpeYb;
TEM HE MEHee, coolLeHne onpeaeneHnss MeCTa HaXOXKAEHNUA LOMKHbI BKIOYaTh B ce0sA pasgenurenu aAns
KOOpAWHAT B BUAE 3aNATbIX.

Battery (o6sa3aTenbHoe none)

XML-Ter: <bat>
Tun gaHHbIX: Integer
OnuHa: 0,1,2unm 3

Onpeaenexune nong: FieldDefinition, Battery, Integer <CR> <LF>
JonycTumble LenoYncrneHHble 3Ha4YeHns npueeaeHbl B Tabnuue 2.

Tabnwuuya 2— CocTosiHue GaTapeu, 3Ha4eHne nons «Battery»

3HaveHne CocTosHue
0 Xopoluee
1 Heobxoguma 3ameHa
2 3apesepBnpoOBaHO ANA UCMONMb30BaHUA HACTOSLMUM CTaHLapToOM
3 CocTtosiHne GaTapen HEU3BECTHO

Timestamp (o6a3aTenbHOe none)

XML-Ter: <t>

Tun AaHHbIX: DateTime

Onpepenenue nong: FieldDefinition, Timestamp, DateTime <CR> <LF>

Mone «Timestampy npeacTaBnsaeT coboi AaTy U BPEMS ONpeaeneHusa Mecta HaxoxaeHus METKM.
Classification (Heo6sa3aTenbHOe none)

XML-Ter: <cls>
Tun AaHHbIX: String
OnuHa: oT 1 oo 64 cumBONOB

Onpepaenenune nong: FieldDefinition, Classification, String <CR> <LF>

Mone «Classification» — 310 NpeacTaBneHne COBOKYMHOCTU METOK, OCHOBAHHOE Ha eauMHom Habope
aTpubyToB, CBSI3aHHbLIX C (DYHKLMENH METOK UM 0BBEKTOB, K KOTOPbIM OHM NOAKIOYEHbI. 3TO None NonesHo,
KOraa NpUoXeHWio HeoOX0aMMO TPaKTOBaTb Kraccbl 0ObEKTOB NO-4PYroMy, UNKM Korga yCTponcTey cbopa
ZlaHHbIX He0BX0AUMO NPUMEHATL CeuMarnbHYO NOrMKY ANA METKU, OCHOBaHHYIO Ha ee Tune nepen nybnuka-
yueit yepes API. YcTponcTeo cbopa AaHHbBIX MOXET BKIOYaTh B Ce0A METOA Knaccudukaumm METOK, peLLeHne
0 peanu3ayumn KOTOpbIX NPUHMMAETCA NOCTaBLUMKOM CUCTEMbI RTLS.

Hanpumep, none «Classification» MOXeT uMeTb 3HayeHue «Asset», a apyroe — «Visitor». [ononHu-
TenbHble Nnpumepsbl 3HadeHuin nona «Classificationy»: «Trailer», «Tractory, «Containery, «Pallety n «Forklifty.

Mone «Classification» siBnaerca 4ONOAHUTENbHBIM, MOTOMY YTO B HEKOTOPbLIX NPUMOXEHUAX Kraccuu-
Kaumsa METOK BXOAUT B COCTaB GU3HEC-Normku. NpuMepom 3Toro ABMAETCA NPUNOXKEHME MOPCKOTO TEpMUHana,
rae TPaHCMOpTHOE CPeacTBo, ynpasnatowee o6opyaoBaHMeM, UMEET HECKONBbKO METOK, U MX Krnaccudukaums
cBfA3aHa ¢ 0COOO0N POonbHo, KOTOPYIO METKM BbINOMHAIOT HA KOHKPETHBIX TUMAaX TPaHCNOPTHLIX cpeacTs. Crneao-
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BarernbHO, NPUNOXeHUe B3auMOAENCTBYET C TMNAMU TPAHCNOPTHLIX CPEACTB, U METKU ABMAIOTCA BCEro NULLb
YacTbio 060pyA0BaHNA TPAHCNOPTHLIX CPEACTB.
Zone (Heo6A3aTenbHOe none)

XML-Ter: <zon>
Twun gaHHbIX: String
AnuHa: oT 1 Ao 256 cumBONOB

Onpeaenexune nons: FieldDefinition, Zone, String <CR> <LF>

HaumeHoBaHua nona «Zonex», Takue Kak MecTo AN CTOAHKK, 3AaHne Unmn komHara. lNMone «Zoney taioke
MOXET ObITb BbIpaxeHo B hopme nyTu, Hanpumep, 3aaHue/CtpoeHne/KomHara.

ODObI4HO Mone «Zone» PacC4MTLIBAETCA NO KOOPAWHATAM X, Y, Z NyTEM MPOBEPKU, B KAKYI0O UMEHHO 30HY
BXOJMT TOYKA C KOOpAUHATaMK X, Y, Z. MNepedeHb 3Ha4eHuii nonsa «Zone» — 9T0 CNMCOK UMEHOBAHHbIX NOSIMTOHOB.

Mone «Zonex» ABnAeTCcA HeobA3aTeNbHLIM, MOTOMY YTO B HEKOTOPbIX MPUMOXKEHUSAX ONpeaeneHus nons
«Zonex» npuBsA3aHbl K GusHec-noruke, onpeaeneHne MectTa HaxXMKAEHUS 30Hbl U €€ MOUCK BbIHECEHbI Ha NPu-
KnagHon ypoBeHb. MpuMepom 3Toro ABNAETCA OnepauuoHHas cuctema MOpPCKOro TepMuHana, rae Mecra Ha-
XOXAEHUS KOHTENHEPOB B LWTabensax onpeaenseTcs NoNepeyHbIMK psaamMu, psaaMm Mo LUMPUHE, apycamu no
BbicoTe (row-bay-tier), u Takum 06pa3om 30HbI NErko AeTanu3npyoTcs.

Exciter_ID (Heo6sa3aTenbHoe none)

XML-ter: <exc>
Tun AaHHbIX: String
Anuna: oT 1 oo 64 cumsonos

Onpeaenexue nons: FieldDefinition, Exciter_ID, String <CR> <LF>

Bo3byauTtenb — 3T0 yCTPOWCTBO, KOTOPOE 3aCTaBNsi€T METKY NOCLbINAaTb CUTHAIbLI NPU NPUOIMKEHUN.
CoobueHune ¢ BnUHK-NOCHINKON METKU MOXET BkMoyaTtb none «Exciter_ID» B Teno coobwenus. 3HaveHnem
nons «Exciter_ID» 06bI4HO SABNSAETCS Lienoe Yncno, HO OHO TaKkXXe MOXET NPUHUMATL 3Ha4YeHus IP-agpeca unu
DNS-umeHu.

Antenna_ID (HeoGsa3aTenbHoe none)

XML-Ter: <ant>
Twun aaHHbIX: Integer
OnuHa: ot 0 go 255

Onpegenenune nons: FieldDefinition,Antenna_ID,Integer<CR><LF>

Mone «Antenna_ID» 0GbIMHO NPUMEHSAETCA C NacCUMBHLIMU PagMOYACTOTHBIMU METKaAMU U NpeAcTaBs-
nsiet coboi HPU3NYHECKYIO KOHTPOSIbHYIO TOYKY, HAXOASALLYIOCA B 30HE NMOKpbITUS. MNpK MCnonb3oBaHWK paguo-
YaCTOTHbIX AHTEHH BbIBOJ, O MECTE HaXOXOEHUsA METKU MOXHO caenaTtb bnarogaps U3BECTHOMY MOMOXEHUIO
CTaLUMOHAPHON aHTEHHbI.

Data (Heobs3aTenLHoe none)

XML-Ter: <dat>
Tun AaHHbIX: HexBinary
AnuHa: oT 1 go 123 Gant

Onpeaenenune nons: FieldDefinition, Data, HexBinary <CR> <LF>

[aHHOe none coaepuT HECTPYKTYPUPOBAHHYIO MHAOPMAaLUI0, NnepeaaBaemylo METKOM, KoTopasi Mo-
et BbITb AeKoaupoBaHa knueHTckum APL. Hanpumep, ceHcopbl, NOAKMIOMEHHBIE K METKE, MOTYT NEpeaaBaTh
TeMneparypy, YpOBeHb TONNMBA U COCTOAHWUE ABuUratens no 6ecnpoBoAHON ¢BA3K B cucteMy RTLS. Cucrema
RTLS gekoaupyer HECTPYKTYPUPOBaHHYIO MHPOpMALIMIO NEpPEes €€ OTNPaBKOM KIIMEHTY, HO AONYCKaeTCs ANng
pauMoHanbHOCTU NPOM3BOAUTL AEKOAUPOBAHWUE HA YPOBHE NPUIOXKEHUS.

Algorithm (Heobsa3aTenbHOe none)

XML-Ter: <alg>
Twun AaHHbIX: String
OnuHa: oT 1 0o 64 cuMBONOB

Onpenenenue nons: FieldDefinition, Algorithm, String <CR> <LF>

dopmynbl, onpeaensiemMble NOCTABLUMKOM, 0BGbIYHO YCMELLHO ONPeAEnsitoT MECTO HaXOXAEHUs Mo KO-
opauHatam X, Y, Z. Hanpumep, 3HaueHue «P» MoxeT nokasbiBatk «Presence» («Hanuuuer), korga mecro
HaxXoXaeHMs1 METKM MOMy4YeHO OT €ANHCTBEHHOTO NOKALIMOHHOIO AaT4ymuKa.

A, B, C (Heo6sa3aTenbHoe none)

XML-Ter: <a>, <b>, <c>

Tvn AaHHbIX: Double

OnvHa: A un C — 310 paauaHbl B uHTepeane ot 0 4o 2w, a B — 310 paanaH B uHtepeane ot 0 go n
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Onpeaenenue nons: FieldDefinition, A, Double <CR> <LF>

Onpeaenenune nons: FieldDefinition, B, Double <CR> <LF>

Onpegenexue nong: FieldDefinition, C, Double <CR> <LF>

MpocTpaHCcTBEHHAsA TpeXMepHasi opueHTauus MeTku. OpueHTauuA NpeacTasneHa yrnammu 3nnepa, BHy-
TPEHHUM BpaLLEeHUEeM OTHOCUTENbHO CUCTEMbI OTCHETA B TPEXMEPHOM €BKIIMAOBOM NPOCTpaHCTBE. Tpu aiine-
poBa yrna A, B u C ogHO3HaYHO onpeaensiior KOMNo3uumio Tpex noBopoTos. [laHHasa cneundukayus Tpebyer
ucnonb3oBaHua KOHBeHUuK TenTa-bpaneHa, pasnoxeHuss NOBOPOTa Ha TPU NOCNeAO0BaTeNbHbIX BHYTPEHHUX
noBopoTa BOKpYr oceli X (nepBblii NOBOPOT, BOKPYr HENOABIKHOI ocu abcuuce), Y’ (BTOPOI NOBOPOT, BOKPYT
NOMEHSBLUEN HanNpaBneHne opueHTauum Y’, nepeMeLiaemon no ocu opauHar) n Z” (Tpetuin NnoBopoT, BOKPYr
NOMEHSIBLUEN HANpaBneHne opueHTaumm Z”, BTOPUHMHO NepeMeLLaeMon nNo ocu annnukar). pyrumm cnosamu,
KOHBeHUMA X-Y’-Z” ucnonb3yetcs, koraa yrmbl A, B n C onucbiBaloT TO4UHbIE Yrbl WNepa B LeNeson cucreme
KOOpAMHAT OTHOCUTENbHO CUCTEMbI OTCYETA.

B ToM, uTO Kacaetcs API, A u C paBHbl MOAynIo 2 paauaH, a B — aro paguax B agnana3sone [0, wt).

Mpumepbl HE pacLUMPEHHbIX COODLLEHUI ONpeAeneHnsl MecTa HaxoXKAEHUA ¢ onpeaeneHuem nonoxe-
Hus:

MySourceA,DFT,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00<CR><LF>

MySourceB,DFT,02,000040E60A11,53,-40.3,1.5,0,2010-11-24T09:07:04-08:00<CR><LF>

Mpumepbl He pacLLMPEHHbIX COOBLLEHNI onpeeneHus MecTa HaxoxaeHnsa 6es onpeaeneHns nonoxe-
HUSA:

MySourceB,DFT,02,000040E60A11,,,,0,2010-11-24T09:07:04-08:00<CR><LF>

Mpumepbl pacLUMPEHHbIX COOOLLEHUI ONPEAENEHNS MECTA HAXOXAEHUSA:

MySourceA,S,01,000100BC614E,24,903,8,0,2010-11-24T09:07:04-08:00,3D<CR><LF>

MySourceA,T,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00,2D,0FE321AB<CR><LF>

Mone «Format» MOXeT ObITb MCNONbL30BAHO, YUTOOLI NOKa3aTb NOAPOOHOE pacluMpeHue Nonsa UNN Ha-
6op paclumpeHuin noneii. B npumepax, npuBeAeHHbIX Bhille, coo0LleHue ¢ chopmaTom = ‘S’ npeacrasnaet
co6oii paclumpeHHoe coobLeHNe C €4MHCTBEHHbLIM AOMONHUTENbHLIM MofieM, Toraa kak cooblieHue ¢
dopmatom = ‘T’ npeacTaBnser coboli pacluMpeHHoe coobLueHue ¢ AByMSi AOMOMHUTENBHBIMKU nonamu. O6a
3HaYeHus hopmara onpeaensATCa NOCTaBLLMKOM cucteMbl RTLS, T. K. OHM ONUCLIBAIOT COOBLLEHUSA, BKIIOYa-
e B cebs pacLumpeHHbIe nons.

5.8.7 Mpumep nocnegoBaTenbHOCTU COOGWEHUIN

MocnepoBaTenbHOCTb COOBLUEHMI, NPUBEAEHHAA HUXE, NpeacTaBnsAeT cobon npumep coobLIeHui, OT-
npaereHHbIX cuctemor RTLS, nocne ycTaHOBNEHUA CBA3U C KNUEHTCKUM NPUNOXEHNEM.

MyAppl,SLMF,1.0,Welcome to the RTLS Text Stream interface.<CR><LF>

FieldDefinition,Source,String<CR><LF>

FieldDefinition,Format,String<CR><LF>

FieldDefinition,Tag_ID_Format,HexBinary<CR><LF>

FieldDefinition,Tag_ID,HexBinary<CR><LF>

FieldDefinition,X,Double<CR><LF>

FieldDefinition,Y,Double<CR><LF>

FieldDefinition,Z,Double<CR><LF>

FieldDefinition,Battery,HexBinary<CR><LF>

FieldDefinition, Timestamp,DateTime<CR><LF>

FieldDefinition,Algorithm,String<CR><LF>

FieldDefinition,Data,HexBinary<CR><LF>

FieldDefinition,A,Double<CR><LF>

FieldDefinition,B,Double<CR><LF>

FieldDefinition,C,Double<CR><LF>

LocateMessageDefinition, MySourceA,DFT, Tag_ID_Format,Tag_ID,X,Y,Z,Battery, Timestamp

<CR><LF>

LocateMessageDefinition,MySourceA,S,Tag_ID_Format,Tag_ID,X,Y,Z,Battery, Time stamp,

Algorithm<CR><LF>

LocateMessageDefinition,MySourceA, T, Tag_ID_Format,Tag_ID,X,Y,Z,Battery, Timestamp, Algorithm,

Data<CR><LF>

LocateMessageDefinition,MySourceC,SP,Tag_ID_Format,Tag_ID,X,Y,Z, Battery, Timestamp,

Algorithm,Data,A,B,C<CR><LF>
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KeepAlive,30<CR><LF>
MySourceA,DFT,01,000100BC614E,100,150,8,1,2010-11-24T09:07:04-08:00<CR><LF>
MySourceA,S,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00,2D<CR><LF>
MySourceA,S,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00,L<CR><LF>
MySourceA,T,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00,2D,0A46E137 <CR><LF>
MySourceA,S,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00,P<CR><LF>
MySourceC,SP,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00,3D,B7F 349, 3.14,
0.785,0.0<CR><LF>

5.9 ®opmat cooObleHni NPOCTOro onpeaeneHna mecta HaxoxaeHus (Simple Location Message
Format) yepes HTTP

5.9.1 HasHaveHue

Llenbto SLMF-HTTP siBnsietcs o6ecneyeHne npocToro U GbICTporo notoka coobuleHuin yepes API, ko-
TOPbII NErk0 UHTErPUPOBaTh C NPOMBILLAEHHLIMU CUCTEMaMKU U C 0BNaYHbLIMK NPUNoXeHuaMu vepes HTTP.
CwmbICn AaHHOro hopmara — nogaepxanue onpeaeneHusa nonen SLMF n MakcuManbHO BbICOKas CKOPOCTb
nepegayu AaHHbIX.

5.9.2 NpoTokon

Cucrema RTLS — 910 knueHTt. CepBep — 3T0 NpeanpusaTUe unm obnayHblii NpUknaaHon Beb-cepeuc.
Cucrema RTLS ortnpasngetr HTTP-Bbi30B (4epe3 POST), coaepxaiymii CoobLLEHNS, HAKONMEHHbIE 3a onpe-
AeneHHbIn nepuoa BpeMeHu. MNMepuog Bpemenn KoHpurypupyetca B cucteme RTLS, B 3aBUCMMOCTU OT CKO-
poCTU nepeaayn AAHHLIX U BbIMUCIUTENLHON cpeabl. Kpome Toro, cuctema RTLS MOXET KOHTPONUPOBAaTb
otnpaBky HTTP-BbI30Ba Ha OCHOBE 4ucna CoobLLEeHUI, HO BCeraa ¢ OrpaHuMeHUeEM No BPEMEHU, Takum 06-
pasoM, YTO OANHOYHOMY COODLLEHUIO HE HYXKHO NOCTOSIHHO XKAAaTb OTNPaBKU.

HTTP-meToA n0o3BONAET NOAKNIOYATLCA Yepes ucxoaawmmn nopt 80, YTO AOMYCKAETCA NPOMbILLIIIEHHLIMU
MEXCETEeBbIMU 9KpaHaMM, a TaKKe UCNONb3YETCA ANA NPOCMOTPa BEG-CTpaHuL. STOT METOA TaIoKe NO3BOSISIET
obecneyntb BesonacHoOCTb Yepe3 HTTPS.

5.9.3 Kondurypauus

B cucteme RTLS koHHekTOp SLMF-HTTP MOXeT ObITb OCTAHOBMEH U 3anyLUEH 3aHOBO (Hanpumep, Je-
pe3 KOHCONb aAMUHUCTPAaTopa). OTOMY KOHHEKTOPY HEOOX0AUMbI Crieayiolme napameTphbi:

- HTTP_Service_URL;

- HTTP_Service_Port (no ymonuanuto, HTTP ucnonb3ayet nopt 80).

JononHuTenbHble NapameTpbl KOHUIypaumMm MOTyT BKNOYaTh B ceds:

- napameTpbl HakonneHus coobiuenui (Message_Accumulation):

- MakCMManbHoe Yncno coobuweHun (max number of messages);

- nepuoa HakonneHus (accumulation period);

- napameTpbl BOCCTAHOBMNEHUS Npy BO3HUKHOBEHUU owmbok (Error Recovery):

- YACNO MOBTOPHbLIX MOMbLITOK NOCINE BO3HUMKHOBEHMA owmbku (number of retries after error);

- YUCNO COXpaHeHHbIX coobLeHun Ao notepu nHgopmaummn (number of messages to keep before data
loss).

5.9.4 OnpepeneHua XML-cxembl (XML Schema Definitions)

CoobLueHue onpeaeneHuns Mecta HaxoXaeHus:
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xs="http://www.w3.0rg/2001/XMLSchema”>
<xs:element name="src”>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:minLength value="1"/>
<xs:maxLength value="64"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="fmt">
<xs:simpleType>
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<xs:restriction base="xs:string”>
<xs:minLength value="1"/>
<xs:maxLength value="64"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="idfmt">
<xs:simpleType>
<xs:restriction base="xs:hexBinary”>
<xs:length value="1"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="tid">
<xs:simpleType>
<xs:restriction base="xs:hexBinary”>
<xs:minLength value="6"/>
<xs:maxLength value="8"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="x" type="xs:double”/>
<xs:element name="y” type="xs:double"/>
<xs:element name="z" type="xs:double”/>
<xs:element name="bat”>
<xs:simpleType>
<xs:restriction base="xs:int">
<xs:enumeration value="0"/>
<xs:.enumeration value="1"/>
<xs:enumeration value="3"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="t" type="xs:dateTime"/>
<xs:element name="cls">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:minLength value="1"/>
<xs:maxLength value="64"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="zon">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:minLength value="1"/>
<xs:maxLength value="256"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="exc”>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:minLength value="1"/>
<xs:maxLength value="64"/>
</xs:restriction>
</xs:simpleType>
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</xs:element>
<xs.element name="ant”>
<xs:simpleType>
<xs:restriction base="xs:int">
<xs:mininclusive value="0"/>
<xs:maxinclusive value="255"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs.element name="dat™>
<xs:simpleType>
<xs:restriction base="xs:hexBinary™>
<xs:minLength value="1"/>
<xs:maxLength value="123"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs.element name="alg">
<xs:simpleType>
<xs:restriction base="xs:string”>
<xs:minLength value="1"/>
<xs:maxLength value="64"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="SLMF">
<xs:complexType>
<xs.sequence>
<xs:element ref="sr¢” minOccurs="1" maxOccurs="1"/>
<xs:element ref="fmt” minOccurs="1" maxOccurs="1"/>
<xs:element ref="idfmt” minOccurs="1" maxOccurs="1"/>
<xs:element ref="tid” minOccurs="1" maxOccurs="1"/>
<xs:element ref="X" minOccurs="1" maxOccurs="1"/>
<xs:element ref="y” minOccurs="1" maxOccurs="1"/>
<xs:element ref="z" minOccurs="1" maxOccurs="1"/>
<xs:element ref="bat” minOccurs="1" maxOccurs="1"/>
<xs:element ref="t" minOccurs="1" maxOccurs="1"/>
<xs.choice>

<xs.element ref="cls” minOccurs="0" maxOccurs="1"/>

<xs:element ref="zon” minOccurs="0" maxOccurs="1"/>

<xs.element ref="exc” minOccurs="0" maxOccurs="1"/>

<xs.element ref="ant” minOccurs="0" maxOccurs="1"/>

<xs:element ref="dat” minOccurs="0" maxOccurs="1"/>

<xs:element ref="alg” minOccurs="0" maxOccurs="1"/>

</xs:choice>

</xs:sequence>
</xs:complexType>

</xs:element>
<xs:element name="Push_ Events”>

<xs:complexType>
<xs:sequence>
<xs:element ref="SLMF” minOccurs="1" maxOccurs="1024"/>
</xs:sequence>
</xs:complexType>

</xs:.element>
</xs:schema>
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<Push_Events>

<SLMF>
<src>MySourceA</src> <fmt>DFT</fmt>
<idfmt>01</idfmt>
<tid>000100BC614E</tid>
<x>-46.2</x> <y>10</y> <z>4</z>
<bat>0</bat> <t>2010-11-24T09:07:04-08:00</t>
<exc>1020</exc>

</SLMF>

<SLMF>
<src>MySourceA</src> <fmt>DFT</fmt>
<idfmt>01</idfmt>
<tid>000100BC614E</tid>
<x>-58.7</x> <y>5.5</y> <z>4</z>
<bat>0</bat> <t>2010-11-24T09:09:02-08:00</t>
<exc>1020</exc>

</SLMF>

<SLMF>
<src>MySourceB</src> <fmt>T</fmt>
<idfmt>01</idfmt>
<tid>000100BC7F01</tid>
<x>102.75</x> <y>203.4</y> <z>4.91</z>
<bat>1</bat> <t>2010-11-24T09:07:04.3-08:00</t>
<cls>Laptop</cls>

</SLMF>

</Push_Events>

FOCT P UICO/M3K 24730-1—2017

15



FOCT P NICO/M3K 24730-1—2017

Mpunoxexnue A
(cnpaBouHoe)

CBeaieHMs 0 COOTBETCTBUU CCbINTOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
HaUMOHanNbHbLIM cTaHgapTaMm Poccuiickon ®deaepaummn

Tabnwuya OAAN

0OB603HaYeHe CCbINOYHOro CTeneHb 0O6o3HaYeHWe U HaumMeHoBaHWe
MeXAyHapogHoro ctaHaapTa COOTBETCTBUA COOTBETCTBYIOLLEro HaLMoHanbLHoOro ctaHaapTa
ISO/IEC 15963 IDT MOCT P MCOMBK 15963—2011 «MHdpopmMaumoH-

Hble TexHororMu. PagnodacToTHas uaeHTUdMKaums
ANSA ynpaeneHusi npegMeTamn. YHUKanbHas WAEHTH-
uKaLmna paguodacToTHEIX METOK»

ISO/IEC 19762

*

|[EEE Guidelines for use of a 48-bit Extended
Unique Identifier (EUI-48™)

*

|[EEE Guidelines for 64-bit Global Identifier
(EUI-84 ™)

Extensible Markup Language (XML) 1.0, (Third
Edition), W3C Recommendation, World Wide
Web Consortium (W3C)

SOAP Version 1.2 Part 1: Messaging Framework
(Second Edition), W3C Recommendation,
World Wide Web Consortium (W3C)

BETCTBMUA CTaHaapTa:
- IDT — uAaeHTUYHbIA cTaHaapT.

* COOTBETCTBYIOLLWA HALMOHANBHBIA CTaHAapT OTCYTCTBYET.
MpwuMeyaHue—B HacTosWeh Tabnuue Ucnonb3oBaHo cneaytowee ycnoHoe ob6o3HaueHWe CTeNeHn cooT-

16




(1]
(2]
(3]
(4]
[3]
[6]

(7]

FOCT P UICO/M3K 24730-1—2017
BuGnuorpadus

ISO 8601, Data elements and interchange formats — Information interchange — Representation of dates
and times

IETF RFC 854: May 1983. Telnet Protocol Specification (http://www.ietf org/rfc/rfc854.txt)

IETF RFC 2616; June 1999. Hypertext Transfer Protocol -- HTTP/1.1 (http:/www.ietf.org/rfc/ rfc2616.txt)
XML Schema Part 1: Structures Second Edition, W3C Recommendation, World Wide Web Consortium
(W3C), Cambridge Massachusetts, 2 May 2001. (http:/www.w3.0rg/TR/2004/REC-xmlischema-1-20041028/)
XML Schema Part 2: Datatypes Second Edition, W3C Recommendation, World Wide Web Consortium
(W3C), Cambridge Massachusetts, 2 May 2001. (http:/www.w3.org/TR/xmlschema-2/)

SOAP Version 1.2 Part 1. Messaging Framework, W3C Recommendation, World Wide Web Consortium
(W3C), 24 June 2003. (http://www.w3.org/TR/2003/REC-soap12-part1-20030624/)

SOAP Version 1.2 Part 2: Adjuncts, W3C Recommendation, World Wide Web Consortium (W3C), 24 June
2003. (http://iwww.w3.0rg/TR/2003/REC-soap12-part2-20030624/)
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