Prenos Slido ZPOCM
adajov

Prenos udajov

Prijemca je pomaly, nestiha

Prijemca je obsadeny

Prijemca nefunguje — nezdrzuj a odpoj
Prijemca nestihol zac¢iatok

Prijemcovi nedorazila spravna sprava (ako to vie?)

Prenos udajov

Rychlost: tvar prenasanych udajov

Sériové — Informacia sa prenasa bit po bite.
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Paralelné — v jednom cykle zbernice sa prenasa
viachitové slovo (8, 16, 32, 64 - bitov). A‘f
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Prenos udajov

Rychlost’

Synchronizacia

Format a kodovanie sprav
Spolahlivost’

Protokol

Fremosor] Lanal

Prenos udajov

Pocet ucastnikov

Sériovo — paralelné prevodniky
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Serial — Parallell

4-bit Serial-in to Parallel-out Shift Register

4-bit Parallel Data Output

Qa Qs Qc Qo
Sorai | [*] Q [=] Q [=] Q [=] Q
Senal | FRa FFB FFC FFD
—CLK —CLK —CcLK —CLK
CLR CLR CLR CLR
Clear
Clock
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8-bit universal shift register; 3-state

&BIT SHIFT REGISTER
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6. Functional description PXTA
Table 3.  Function tal ﬂll’—\
Input Y [Response
MR Nea cP
L X X X asynchronous reset: Q0 to O7 = LOW
H H H U paraliel load: /On — Gn
H L H T shift right: DSR — @0, G0 —» 01, stc
H H L T Shiftlef} DSL —» Q7, Q7 —» G, elc.
H L L X hold

[1] H=HIGH vollge leve,

18521 — USART

Universal Synchronous / Asynchronous Receiver/ Transmitter

Data Bus’ Transmit
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Recieve

DTR=—q Modem
CE—=d  comnl Butter 4= AXD JUV\\I"U\_
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Parallell — Serial

4-bit Parallel-in to Serial-out Shift Register

SN74ALS323 eomve  mnengisn [+] | serme
8-Bit Universal Shift/Storage Registers With Synchronous Clear And 3-State Outputs

B-Bit Universal Shift/Storage Registers With Synchronous Clear And 3-5t Outputs
datasheet (Rev. A)
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Zbernice
Arbitracia
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Time slots

Random access



Zbernice o1 o) oo o

Synchronizacia prenosu

Synchrénne:
- prenos je synchronizovany hodinovym signalom
- rychlejsie ako asynchronné.
Vhodné pre zariadenia pracu;uce na rovnakej frekvencii

DATA
e WN
Asynchrénne:

- prenos je riadeny jednostranne, napr. vysielacom.

- handshaking (,,vyzva“ — ,,odpoved™).
Pomalsie, ale umoziuju spojit’ zariadenia pracujice na
réznych frekvenciach.

Praca s chybami
a: detekcia

Ako viem, Ze nastala chyba?

Prace s chybami
Vaetky principy vyZzaduju is‘ e

t.j. nadbytoénost’

?/1 . Timeout

\f2. Repetition codes

(/3- Parity bit 7 bitov 1 8 = 7 + parita
data even/par  odd/nepar
t/ 3. Checksum. o 1
, leleeel 3 1l0lecel  @1e10eel
4. Cyclic redundancy checks (CRCs) 1101001 & o1101001 11101001
111111 7 11111111 enl11111

5. Error-correcting codes

Cyclic redundancv checks (CRCs)
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CRC-1 = parity bit Polynomial: X'+ x'+1 @E
easy to analyze mathematically, L.‘.‘.b.ﬁl’.ﬁ
good at detecting common errors Out

simple to implementin hardware,
check value has a fixed length X x' *ox X

Zbernice

Synchronizacia prenosu

Data -Bus < i/ ﬁ/}‘ii >_<\

Data - ready

Da{a >—< Data >

Data - accept

L L

Asynchronné Casovanie zbernice - handshaking

Praca s chybami
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Checksum
N
ASCII Dec Hex Bin Bin Dec Hex ASCHl
A 65 4101000001 01000001] 65 41 A
H 72 48 01001000 01001000 72 48 H
<] 79 ¥F 0100111(1 0100 78 4E N
J 74 2A___ 0100101 [0i001010, 74 A J
—
(290 DE (11011110 110171111 289 DF

Praca s chybami
b: korekcia

1. Zopakovanie celého prenosu

Jui Pojakoy

+ automaticky (nepride ACK)
+ na vyziadanie (pride RTS)

2. Zopakovanie ¢asti prenosu

Samoopravné kédy
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Praca s chybami Praca s chyba

Error-correcting codes - Hamming Error-correcting codes 1 Hamming
110 0110 111
AN\
D, D; D; P, D; P, P;| Howtocaleulate parity hits D; Dy (Ds )P, Dy P, P Howtocalaulate pasity bits
1 1 0 1 () || This represents the full codeword 1 1 @’ﬁ 1 1 (A [JThis represents the full codeword
1 1 0o P4 - Even parity of 110=0 1 1 m 0 P4—Evenpantyolllﬂ=m
111 1 [q] | P2-Evenparityoflll=1 11 1 P2 - Even parityof 111=1

1 0 1 P1 - Even parity of 101=0 1 1 P1 - Even parity of 101= 1 |

A =P#+D;+Dy+Ds

B=DP,+D-+D,+Dy
Detection of 2 bit errors (assuming no correction is attempted); € =P,+D.+D-+D ABC is 101 in binary, which is 5 in
Correction of single bit errors; L : decimal '
Cost of 3 bits added to a 4-bit message.
Kédovanie
Binary data 1 0 1 1 0 1 0 1 1 1
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NRZ Unipolar
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NRZ Polar
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RZ Unipolar

RZ Polar




