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Uvod 1

Technologicky Standard pouzivajuci
kratkovinné spojenie

Nahrada za kablove¢ prepojenie
Bluetooth — meno danskeho kral’a

|dea vznikla roku 1994 vo firme Ericson

1998 standardizovana technologia —
Bluetooth Special Intereset Group (Ericson,
IBM, Intel, Nokia, Toshiba), dnes > 2500



Uvod 2 - motivacia

» Technology push
— Malé zariadenia s vel'kym vykonom
— Embedded Internet

» Market pull

— PoZadovan¢ bezkablove prepojenie zariadeni
(IrDA nevyhovuje)

— Potreba mobiln¢ho pristupu na Internet
— Home networking



Poziadavky na technologiu 1

Nie je to 1ba nahrada za kable

Univerzalny framework pre odlisné typy
zariadeni — efektivny, pouzivatel'sky. priatel'sky

VSetky zariadenia maju zakladnu funkc¢nost,
moznost’ pridavat’ sluzby — mechanizmus na
zistovanie dostupnych sluzieb

Ad-hoc siete, spojenie bez vedomia
pouzivatel'a, ziadna centralna autorita



Poziadavky na technologiu 2

Rovnaka bezpecnost’ ako pri kabloch

Jednoducha a energeticky nenarocna
implementovatel'nost’

Standard volne k dispozicii vietkym

Musi pouzivat’ voI'né pasmo — Industrial Scientific
and Medical band — ISM

Riesit’ interferencie s inymi1 zariadeniami

Riesit’ dynamicke pripojovanie a odpojovanie



Aplikacie 1
Dost’ malé Cipy — mozeme prepojit’ hocico -
PCMCIA karty, USB adaptéry

PAN — Personal Area Network

Mobilné pripojenie k sieti — Bluetooth
Access Point

Pripojenie k mobilnému telefonu, PDA —
posielanie SMS, synchronizacia adries,
pripojenie na Internet

Pripojenie sluchatok



Aplikacie 2

Hidden computing

Zdiel'anie dat poCas meetingov
BozpeCnostne systemy

Autentifikacia l'udi

Otvaranie brany na garazi

Ovladanie klimatizacie a inych spotrebiCov
Priemyseln¢ testovanie

d’alSie



Aplikacie 3 - cielen¢ produkty

* Inteligentné zariadenia — PC, PDA, mobilny
telefon

« Audio zariadenia — sluchatka, mikrofon,
stereo prijimac

» Periférne zariadenia — mys, klavesnica,
joystick, digitalny fotoaparat a kamera,
digitalne pero, tlaCiaren, LAN access point

 Embedded aplikacie — auto, mid1 nastroje,
priemyselné systémy, uzavreté systemy



Ako to funguje 1

Pouzit¢ ISM pasmo 2400 MHz

79 frekvencii — frequency hopping

1 slot = 625 mikro sekund

Za 1 sekundu — 1600 hopov

Hopping sequence — vypocitané podl'a casovaca
Interferencie rieSen¢ opravnymi mechanizmami
Rychlost’ prenosu 1 Mbit/s

ZmieSany hlasovy aj datovy prenos



Ako to funguje 2 — piconet 1

Siet’ spaja aZz 8 zariadeni

1 dynamicky vybrany master — ostatni —
slave — role sa mézu zmenit’

,,hopkaju* na rovnakej frekvencn
Master alokuje rychlost’ slaveom

Slave nesynchronizuje svoje hodiny —
vypocita s1 1ba off-set
Moze byt az 255 odparkovanych slaveov



Ako to funguje 3 — piconet 2
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Ako to funguje 4 — scatternet 1

O Piconet C

Piconet A

Piconet B

O



Ako to funguje 5 — scatternet 2

Scatternet — prepojené piconety
1 master pre kazdy piconet

Zariadenia zdielané medzi piconetmi —
master/slave, slave/slave

Ziadna centralna $truktara

Ad-hoc siete

Piconety nie su ¢asosovo ani frekvencne
synchronizovane



Ako to funguje 6 — scatternet 3

O Piconet C

Piconet A

Piconet B

O



Ako to funguje 7 — scatternet 4

« Roaming between access points

OAF’ bAF’ @

¥
£y ]
a¥
IIIII
]
al
L
'

=
"
.I
"
'-I-



Popis vrstiev 1
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Popis vrstiev 2

AT
OBEX el commands Service Discovery
Protocol
TCP/IP TCS BIN SDP
PPP

RFCOMM

Serial Line Interface

COMPUTER

Logical Link Control Adaptation Protocol
(L2CAP)

Host Controller Interface
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Link Manager Protocol
(LMP or Link Manager)

Baseband

Audio

Bluetooth Radio




Popis vrstiev 3 - radio

S Skace po frekvenciach 2400
HIC RFCOMM + k MHZ’ k:O,19000978

1600 hopov za sekundu
1 hop je 625 mikro sektiund
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Popis vrstiev 4 - baseband

APPLICATIONS

TCP/IP

HIC RFCOMM
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L2CAP

LINK MANAGER

BASEBAND

RADIO

Riadi radio

Generuje hop sequence
ZabezbecCuje Sifrovanie
Spravuje packety
Pozna 2 typy liniek:

— SCO - (synchronous
connection orientated) links

— ACL - (asynchronous

connectionless) links
Poskytuje mechanizmy na
synchronizaciu hodin,
opravu chyb a nadviazanie
spojenia



Popis vrstiev 5 - baseband
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Popis vrstiev 6 — Link Manager

APPLICATIONS

TCP/IP

HIC
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« Piconet management
— Pripajanie/odp4ajanie slaveov
— Prepinanie master-slave
— Vytvaranie SCO a ACL liniek

 Link configuration
— Parametre spojenia
— Quality of Service
— Kontrola spotreby energie

* Bezpecnostne funkcie
— Autentifikacia
— Sifrovanie — key management



Popis vrstiev 7 — L2CAP

« Multiplexing — viacero
aplikacit moze
vyuzivat linku

e Segmentation and
Reassembly — L2CAP
akceptuje 64 Kb ale
baseband len 2745
bitov

 Quality of Service

APPLICATIONS

TCP/IP HIC RFCOMM
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Ako sa vytvara spojenie

Inquiry, Inquiry scan, Inquiry response
Page, Page scan, Page response

_Ink establishment

| 2CAP channel

Service discovery

RFCOMM channel — ak treba — sériovy port
Security

PPP

Network protocols




Z.droje informacii

www.bluetooth.org

Bluetooth — NewLogic
http://www.paltek.co.jp/altera/library/newsrls/010405newl
ogic_Dbluetooth.pdf

Bluetooth Tutorial - Dennis Sweeney, Max Robert
http://www.wireless-location.com/bt_tut.pdf

Bluetooth Show (And Tell) -

www.oreillynet.com/pub/a/wireless/2000/12/12/bluetooth.
html

Personal Area Network: A Bluetooth Primer

www.orelllynet.com/pub/a/wireless/2000/11/03/bluetooth.
html



