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rsvd rsvd rsvd rsvd rsvd FD HD PS1 PS2 rsvd rsvd rsvd RF1 RF2 Ack NP

D0     D1     D2     D3    D4     D5    D6     D7     D8    D9  D10   D11   D12   D13  D14   D15

0        0    No error, Link OK

0        1    Offline

1        0    Link Failure

1        1    Auto-Negotiation Error

Technology Ability Field

0        1    Half Duplex

1        0    Full Duplex
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Connessioni
tra
Transceiver
tradizionali (più vecchi)

Connessioni
tra
Transceiver
per link
Full-Duplex

MAU MAUCABLE

Coll.
detect

DO

DI

CI

DO

DI

CI

TX TX

RX RX

Coll.
detect

MAU MAUCABLE

Coll.
detect

DO

DI

CI

DO

DI

CI

TX TX

RX RX

Coll.
detect

DO = Data Output   DI = Data Input   CI = Collision Input
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Modello ISO/OSI

MAC Control (opzionale) 

MAC - Media Access Control

Sottolivello LLC 

Sottolivelli per 
LAN 802Applicazione

Presentazione
Sessione

Trasporto

Rete

Data Link

Fisico
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1 ottetto

6 ottetti

6 ottetti

2 ottetti

2 ottetti
2 ottetti

42 ottetti

Destination Address
(01-80-C2-00-00-01)

Source Address

Legth/Type = 8808
OpCode = 0001 (PAUSE)

Pause_time (pausa-quanta)

PAD (tutti 0)
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1 ottetto

6 ottetti

6 ottetti

2 ottetti

2 ottetti
2 ottetti

42 ottetti

Destination Address
(01-80-C2-00-00-01)

Source Address

Legth/Type = 8808
OpCode = 00-01 (PAUSE)

Pause_time (pause-quanta)

PAD (tutti 0)

FCS4 ottetti
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rsvd rsvd rsvd rsvd rsvd FD HD PS1 PS2 rsvd rsvd rsvd RF1 RF2 Ack NP

D0     D1     D2     D3    D4     D5    D6     D7     D8    D9  D10   D11   D12   D13  D14   D15

0       0      No Pause

0       1      Asymmetric Pause verso il link partner

1       0      Symmetric Pause

1       1      Symmetric Pause e Asymmetric Pause 
(tipo “Both”) verso il local device

0        0    No error, Link OK

0        1    Offline

1        0    Link Failure

1        1    Auto-Negotiation Error

Technology Ability Field

&��! ��#����������;�����'�&0��8��
7
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Bit(s)  Nome                     Descrizione                    Default    R/W

15 Next Page Constant 0 = trasmissione della pagina c on le capacità 0 RO
primarie

14 Reserved Riservato. Deve essere impostato al valo re 0. 0 RO

13 Remote Fault 1 = malfunzionamento al lato opposto  del collegamento 0 RW
0 = nessun malfunzionamento

12:5 Technology Ability Campo di 8 bit contenente inf ormazioni sulle 00101111 RW
Field funzionalità specifiche delle tecnologie identi ficate dal

valore del campo selector field cui si offre supporto .

4:0 Selector Field Campo di 5 bit che identifica il t ipo di messaggio 00001 RO
inviato per la negoziazione. Nel circuito Intel 82559
questo campo non è scrivibile (read only) e contiene
il valore 00001b che indica lo standard IEEE 802.3.

Register 4: Auto-Negotiation Advertisement Register

&��! ��#����������;�����'�&0��8��
7
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0                 0             Don’t           Don’t         Disable PAUSE           Disable PAUSE
care            care    TX & RX                      TX & RX

0                 1                 0             Don’t         Disable PAUSE           Disable PAUSE
care TX & RX                      TX & RX

0                 1                 1               0     Disable PAUSE           Disable PAUSE
TX & RX                      TX & RX

0                 1                 1               1         Enable PAUSE TX  Enable PAUSE RX
Disable PAUSE RX   Disable PAUSE TX

1                 0                 0             Don’t Disable PAUSE Disable PAUSE 
care TX & RX TX & RX 

1         Don’t care 1         Don’t care Enable PAUSE Enable PAUSE
TX & RX TX & RX

1                 1                 0               0     Disable PAUSE           Disable PAUSE
TX & RX                      TX & RX

1                 1                 0               1         Enable PAUSE RX  Enable PAUSE TX
Disable PAUSE TX   Disable PAUSE RX

Local Device Link Partner

Bit - PS1 Bit - PS2 Bit - PS1 Bit - PS2

Local Device 
resolution

Link Partner
resolution

Asymmetric Pause Both Sym & Asym PauseAsymmetric Pause

Symmetric or Both

Asymmetric PAUSE

Symmetric or Both

Both Sym & Asym Pause Asymmetric PAUSE
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������;;���

� ����������#�#������������������'�����������N������# �����E�
���#������������#�����

� ������������������'����'�'#���#J������'���!���� ��#� ��$$��
�#������;�'����������;;��������#�#���#������#���#�� ���';;���
���'�����

�  ��'$��#�������������������'������
� ����!���� ��������������������#���'�'#�������������� �������
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Buffer Interfaccia

Verso 
la CPU

Soglia di pausa

Saturazione buffer

Buffer Interfaccia

Soglia di pausa

Saturazione buffer

Invio 
pause

Verso 
la CPU

pause

Calcolatore veloce

Calcolatore veloce

Controllo di flusso asimmetrico

Calcolatore 
lento

Calcolatore 
lento
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Buffer Interfaccia

Soglia di pausa

Saturazione buffer

Invio 
pause

Verso 
la CPU

pause

Controllo di flusso simmetrico

Buffer Interfaccia

Soglia di pausa

Saturazione buffer

Invio 
pause

Verso 
la CPU

pause
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2

1 4

3

100 Mb/s

100 Mb/s
Sym. or Both Pause

Sym. or Both Pause

Sym. or Both Pause

Sym. or Both Pause

Controllo di flusso simmetrico
PC-7

PC-8

PC-5
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2

1 4

3

Output Buffer porta 4

Buffer Interfaccia

Verso 
la CPU

Soglia di pausa

Saturazione Buffer

100 Mb/s

100 Mb/s

Soglia di pausa

Saturazione Buffer

PC-7

PC-8

PC-5
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2

1 4

3

Pause

Buffer Interfaccia

Soglia di pausa

Saturazione Buffer

Invio 
Pause

Verso 
la CPU

100 Mb/s

100 Mb/s

Output Buffer porta 4

Soglia di pausa

Saturazione BufferPC-7

PC-8

PC-5
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2

1 4

3

Buffer Interfaccia

Soglia di pausa

Saturazione Buffer

Verso 
la CPU

100 Mb/s

100 Mb/s

Output Buffer porta 4

Soglia di pausa

Saturazione Buffer

PC-7

PC-8

PC-5
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2

1 4

3

Pause

Buffer Interfaccia

Soglia di pausa

Saturazione Buffer

Invio 
Pause

Verso 
la CPU

100 Mb/s

100 Mb/s

Output Buffer porta 4

Soglia di pausa

Saturazione BufferPC-7
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PC-5
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Buffer Interfaccia

Soglia di pausa

Saturazione Buffer

Verso 
la CPU

100 Mb/s

100 Mb/s

Output Buffer porta 4

Soglia di pausa

Saturazione Buffer

Invio 
Pause

Pause
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���������	

	

���
����������� �����	�����������	

	�� �
�������� �
��������������� �����	
�� !�����"��#$�� 	�

2

1 4

3

Buffer Interfaccia
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Verso 
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100 Mb/s

Output Buffer porta 4
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Saturazione Buffer

PC-7

PC-8

PC-5
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Buffer Interfaccia

Soglia di pausa

Saturazione Buffer

Verso 
la CPU

100 Mb/s
100 Mb/s

PC-7

PC-8

PC-5

Buffer Interfaccia

Soglia di pausa

Saturazione Buffer

Verso 
CPU
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Stazione lenta

Asym. Pause

Both Pause

Sym. or Both Pause

Sym. or Both Pause

Sym. or Both PauseSym. or Both Pause Sym. or Both Pause

Sym. or Both Pause

Stazione veloce

Stazione lenta

Asym. Pause

Both Pause

Symmetric flow control

Asymmetric flow control
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9

Server-A

PC-X

Server-B

PC-Y

Server-C

1 Gb/s

1 Gb/s

1 Gb/s

1 Gb/s

1 Gb/s

10

Switch-1

Switch-2

Switch-3
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Server-A

PC-X

Server-B

Pause
Server-C

PC-Y
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1 Gb/s

1 Gb/s

1 Gb/s

1 Gb/s

10

Switch-1

Switch-2

Switch-3
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PC-X

Server-B

Pause

Server-C

PC-Y
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1 Gb/s

1 Gb/s

1 Gb/s
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10

Switch-1

Switch-2

Switch-3

Blocca tutti i flussi !
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3

4
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9 10

Server-A

PC-X

Server-B

Server-C

PC-Y

1 Gb/s

1 Gb/s

1 Gb/s

1 Gb/s

1 Gb/s

Symmetric
flow control

Switch-1

Switch-2

Switch-3

Saturaz.

Input Buffer 
porta 1
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Switch-1

Switch-2

Switch-3
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Pau
se

Pause



1919

Pagina 19

���������	

	

���
����������� �����	�����������	

	�� �
�������� �
��������������� �����	
�� !�����"��#$�� 5H

1

1

3

4

5

7

8

92

1

9 10

Server-A

PC-X

Server-B

Server-C

PC-Y
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Controllo di 
flusso 
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Switch-1

Switch-2

Switch-3
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1

1

3

4

5

7

8
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1

9 10

Server-A

PC-X

Server-B

Server-C

PC-Y

1 Gb/s

1 Gb/s

1 Gb/s

1 Gb/s

1 Gb/s

Controllo di flusso 
asimmetrico

NIENTE 
controllo di 

flusso

Switch-1

Switch-2

Switch-3

Controllo di 
flusso 

asimmetricoControllo di 
flusso 

asimmetrico
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�����'�����,������������E������
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� ���'$��#��#�������#��������������'���#J������!����. ���#��

;��?'�#����#��������!���� ������'���

Actor A - Partner B

A B

Actor B - Partner A
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Actor A - Partner B

A

B

Actor B - Partner A

Actor A - Partner B

A

B

Actor B - Partner A

Normale funzionamento

Caso di guasto
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� 0�#J�����������# �'������ ����#���������������������� �00����

?'������"����������#�����������������������

Applicazione

Presentazione

Sessione

Trasporto

Rete

Data Link

Fisico

Modello ISO/OSI
Sottolivelli per 

LAN 802.3

Link Aggregation Sublayer (opzionale) 

Sottolivello LLC 

MAC Control 
opzionale

MAC

Fisico

MAC Control 
opzionale

MAC

Fisico

MAC Control 
opzionale

MAC

Fisico
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Control 
Parser/MUX

Control 
Parser/MUX

Control 
Parser/MUX

MAC 
Control 

MAC

Fisico

MAC 
Control 

MAC

Fisico

MAC 
Control 

MAC

Fisico

Aggregator
Parser/MUX

Aggregator
Parser/MUX

Aggregator
Parser/MUX

Marker 
Responder

Frame 
Collector

Marker Generator/ 
Receiver (opzion.)

Frame 
Distributor

Frame Collection Frame Distribution

MAC Client

Link Aggregation
Control

Link Aggregation
Control Protocol

Marker 
Frames

MAC Client
Frames

Marker 
Frames

MAC 
Client

Frames

Aggregator

Aggregation
Control

Link 
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&�������0"��F=

6 ottetti

6 ottetti

2 ottetti

1 ottetto
2 ottetti

108 ottetti

1 ottetto

Destination Address
(01-80-C2-00-00-02)

Source Address

Legth/Type = 88-09

SubType 1 o 2
Version

LACP Info

FCS4 ottetti

1 = Link Aggregation Control Protocol
2 = Link Aggregation Marker Protocol
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� ������������������'#���������'$��#��#�#���������
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Source MAC Address 00-00-00-00-00-01 01 01 Link 2
Destination MAC Addr. 00-00-00-00-00-04 00

Source MAC Address 00-00-00-00-00-02 10 11 Link 4
Destination MAC Addr. 00-00-00-00-00-05 01

Source MAC Address 00-00-00-00-00-03 11 00 Link 1
Destination MAC Addr. 00-00-00-00-00-07 11

Source MAC Address 00-00-00-00-00-06 10 10 Link 3
Destination MAC Addr. 00-00-00-00-00-08 00

Coppie di indirizzi MAC                               Ultimi     Risultato      Link
Source e Destination 2 bit          X-OR        Scelt o
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Switch prioritario
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Normale funzionamento

Caso di guasto su link
A2-B3
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Alternate

RSTP 802.1w


