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BBepoeHne

Ctanpapt IEEE 802.15.4 -

onpenensiet HWkHue crionm moaenu OS| anga NnpoTOKONOoB
CETEBOI0 N NpuKnagHoro ypoBHs (Hanpumep, ZigBee):

* MMHManbHOE 3HepronoTpebieHne;

- ManaA ckopocTb nepenayn gaHHbIX - 0o 250 Kont/c;

- Hebonbwown pagnyc genctema - oo 10M B NnoMeLLeHNN;
* Hn3skaa cebecTonMOCTb;

- [InanasoHsbl YyactoT: 2,41 T, 868MI'u, 915MI'u - Poccuna, EBpona

n CLLA cooTBeTCTBEHHO.
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Llenb paboThl

Co3paTb NPOAYKT, KOTOPbLIU:

- PeannayeTt NnpoToKoN Ha ocHoBe cTaHpapTa IEEE
802.15.4 nnAa B3anMmoOoencTBUA NOSib3oBaTeNeu;

*[lo3Bos1IA€T 0gHOMY M3 OBYX NOJSIb30BaTENIEN cO3aaBaTb
CeTb, a ApYyromMy NoaKNo4aTbCA K HEW;

 [leMoHCcTpUupyeT paboTy NpoTOKOSIa HA UrPe B MOPCKOW
ooun.
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Llenb paboThl

OCHOBHbIe 3Tanbl:

- PeannsoBaTtb 06MeH CO00OLLEHNAMN MeX Oy OBYMA
pa3HbIMM KOMMbOTEpamu npu nomowum USB-OgoHrNnos;

- Peannsosatb nrpy B Mopckou 6ou;

- CoegnHUTb 9TV OBe YacTu BMecCTe.
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2&_ // Hetann ctaHpapTta IEEE 802.15.4

Tunbl y3N0OB B CeTU:

* Full function device (FFD) - aTo nonHOYHKUMOHANbHbIE
YCTPOWCTBA, KOTOPbIE MOTYT BbICTyMNaTb, KaK B PO/IU
KoopauHaTopa CeTun, Tak 1 B posun obuiero yana.

- Reduced function devices (RFD) - ycTpouctea ¢
YNPOLWEHHbIM (PYHKLMOHANOM, KOTOPbIE MOTYT JIULLb
cBA3blBaTbCcA ¢ y3namum tuna FFD, n HMKkorpa He moryT
ObITb KOOpAMHATOPaMM CETW.
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i&_ // Hetanun ctaHpapTa IEEE 802.15.4

Tunbl TONONOrNMU ceTen:

- Star - ycTponcTea B CETU MOryT B3aMOLENCTBOBATb
NULLb C €€ KOOPOMHATOPOM, KOTOPLIN byaeT
nepecblnaTb COOOLLEHNA OanbLue.

 Peer to Peer (P2P) - y3nbl umetoT BO3MOXXHOCTb

obwaTbcA HENOCPEOCTBEHHO OPYr C OPYrom,
orpaHn4MBaAcCh NULLb pagnycom OENCTBUA
pagunocurHana.
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Hetanu ctangapTta IEEE 802.15.4

Tunbl TONONOrNMU ceTen:

Star Peer-to-Peer
-0
. PAN Coordinator
O FFD
O RFD

B TeKyLlen peanmaauum nporpammMbl Mcnonb3yeTtca Star.
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i&_ // Hetanun ctaHpapTa IEEE 802.15.4

MAC - mesage oriented protocol
[MPUMHUTUBBI COOOLLLEHMU AeNnAaTcsa Ha 4 Tvna:

* Request - nepepaeTtca ¢ BepxHero yposHA Ha MAC
YPOBEHD;

* Confirm - nepenaetcAa ¢ MAC ypoBHA HaBepX;

- Indicaiton - ykasbiBaeT Ha cobbiTMe BHYTPWU
KOHTposinpyemoro cnoAd. lNepepnaetca ¢ MAC ypoBHA
HaBepxX;

* Response - nepepnaeTtcA ¢ BepxHero yposBHA Ha MAC
YpOBEHb OJ1A BbINOSIHEHMA NPOoLEeaypbl, BbI3BaAHHOM
NHONKATOPOM.
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Hetanu ctangapTta IEEE 802.15.4

Ctpyktypa cppennmoB

O6wmn dhopmat MAC dbperma

Octets:2 1 0/2 0/2/8 0/2 0/2/8 variable 2
Destination Destination Source Source Frame
Frame Sequence PAN PAN Frame
. ) address . . address check
control number identifier identifier payload ——
Addressing fields T

MAC

MAC header MAC footer

payload

- Frame control - nHgoopmauma, onpegenAtowan Tmn gopermMa v agpeccaunto noneu;

- Sequence number - uogeHTUPUKaTOP NocnenoBaTeIbHOCTU A1 Ppenma;

- Destination PAN id - yHukanbHbit PAN noeHtudmkarop nonyyarena Kkagpa;

« Source PAN id - yHnkanbHblt PAN ngeHTndmkaTop oTnpaBmTend Kaapa;

- Payload - nonesHaA Harpys3ka,crneumdpuyHan nHpopmauma asAa pasHbiX TUMNOB KaapoBs;
- Check sequence - npoBepka kagpa, sbldncnaetca no yactam MHR n MAC payload.
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Hetanu ctangapTta IEEE 802.15.4

I Ctpyktypa cppennmoB

O6wmnmn dopmat dpemmoB MAC command

MAC header

MAC payload

Octets:2 1 4 to 20 1 variable 2
Frame Data Address |Command Frame
sequence | . : Command payload check
control information type
number sequence

MAC
footer

Tunbl ppermoB MAC command

- Association request / response - accounmpoBaHue yctpomncrtea ¢ PAN;
- Disassociation notification - geaccounmnposaHue yctponctea oT PAN;

- Data request - 3anpoc OaHHbIX;
* N ewWe HEKOTOopLIE. ..

Bbiclias wkona skoHomuku, Mockea, 2017
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Hetanu ctangapTta IEEE 802.15.4

I Ctpyktypa cppennmoB

dopmaTt pperma gaHHbIX (Data)

Octets:2 1 4 t0 20 variable 2
Frame Data Address prams
sequence| . : Data payload check
control information
number sequence

MAC
footer

MAC header MAC Payload

dopmat ppenma onoBelleHusa (Acknowlegment)

Octets:2 1 2
Data Frame
Frame
sequence| check
control
number |sequence

MAC header e

footer
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Hetanu ctangapTta IEEE 802.15.4

[lepegayvya gaHHbIX HANpAMYIO

Originator Originator Recipient Recipient
higher layer MAC MAC higher layer
MCPS-DATA.request > Data frame
>
Acknowledgment (if requested)
<
MCPS-DATA.indication
>
MCPS-DATA.confirm
<
I I I I
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Hetanu ctangapTta IEEE 802.15.4

Mepepaya AaHHbIX Yepe3 KoopAMHaTopa

Coordinator Coordinator Device Device
higher layer MAC MAC higher layer
MCPS-DATA request
(indirect‘
Beacon frame
>
Data request
Acknowledgement
Data frame
>
Acknowledgment
< MCPS-DATA.indication
>
MCPS-DATA.confirm
<
I I I I
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Hetanu ctangapTta IEEE 802.15.4

[prcoeguHEeHMe HOBOro YCTPOMCTBA K CETH

Device Device Coordinator Coordinator
higher layer MAC MAC higher layer
MLME-ASSOCIATE.request Association request
> >
Acknowledgment
< MLME-ASSOCIATE.indication
>
aResponseWaitTime X
MLME-ASSOCIATE.response
<
> Data request
>
Acknowledgment
Association response
Acknowledgement
MLME-ASSOCIATE.confirm P { \MLME-COMM-STATUS indication
< g
[ I I [
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a\ln // AHann3 cyLLecTBYIOWNX pPeLleHn, NperMyLLecTBa

AHanoru, cyuwecrtByLiue
pelleHua n npemMylLlecTBa:

*Ha MOMeHT HanmMcaHmA nporpaMMHOro NpoayKTa
aHasIoroB B CETU MHTEPHET 0B6Hapy>XeHOo He ObINo;

- [laHHaA nporpamMmma pacrnpocTpaHAEeTCcA COBEPLLUEHHO
6ecnnaTHo;

* HeorpaHu4eHHbIN CPOK CIYy>KObI.
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Jlornka nporpammsil

KaK 3TO paboTaer
Lar 1

3anycK nporpammel,
paccTaHOBKAa Kopabneu

!

KOOPAMHATOPOM?

" biicuan wrona srorown, Moo 2017 cTp 15/21



Jlornka nporpammsil

KaK 3TO paboTaer
LLar 2

KOOpAMHATOPOM?

A A npocTo
KoopAMHaTop MIPOK

" biicuan wrona srorown, Moo 2017 cTp 16/21



Jlornka nporpammsil

Kak aTo paboTaeTt

LlLlar 3
Nrpok 1

KOoOpAUHaTOop

Co3zaHue ceTu ¢
Tornosnornen 3sesa
[NoakntoyeHue K
CYLLECTBYIOLLEN CETH

_ Bucwan wrona arorowu, Mooea, 2017 cTp 17/21




Jlornka nporpammsil

Kak aTo paboTaeTt

Lar 4
Urpok 1
KOOpAHUHaTOp
BoicTpen
>
Pesynbrart
<
BoicTpen
»
PesynbTaTt
<
BbicTpe
B bICTpPEen

Mpouecc murpobl
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CpenctBa peanmsaumm

C nomoLlbio Yero Bce pearim3oBaHo:

« A3bIK NporpamMmmMmmnpoBaHuA - Java,;
« OKOHHBIN NHTEpdenc NocTpoeH Ha JavaFX;

- Cpena pa3paboTku - Intellid IDEA.
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Bpema ona nemoHcTpauum paboThil...
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HALMOHANbHLIR MCCNENOBATENLCKUA
YHWBEPCMUTET
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