Distributed ATMARP Servers

Carl Marcinik Maryann Perez Maher

FORE Systems, Inc./ISI IETF IP over ATM WG, December, 1995 2

Distributed ATMARP Model

ATMARP

Server

ATMARP

Server ATMARP

Server RFC 1577

ATMARP

Client

RFC 1577+

ATMARP

Client

RFC 1577+

ATMARP

Client

Point-to-Point Unicast

Point-to-Multipoint

RFC 1577+

ATMARP

Client

Key

LIS Boundary

FORE Systems, Inc./ISI IETF IP over ATM WG, December, 1995 3

ATMARP Client Registration

1. ATMARP_Request 2. ATMARP_Request (R=1,N=0) 3. AT MA RP _R ep ly (R =1 ,N =0 )

4. A TM AR P_ Re ply (R =1 ,N =0 )

5. ATMARP_Reply C1

C2

C3

S2

S3

S1 Before: I_{C2} -> A_{C2} (AS) I_{C3} -> A_{C3} (AS)

After: I_{C1}-> A_{C1} (DR) I_{C2} -> A_{C2} (AS) I_{C3} -> A_{C3} (AS)

Before: I_{C2} -> A_{C2} (DR) I_{C3} -> A_{C3} (AS)

After: I_{C1}-> A_{C1} (AS) I_{C2} -> A_{C2} (DR) I_{C3} -> A_{C3} (AS)

Before: I_{C2} -> A_{C2} (AS) I_{C3} -> A_{C3} (DR)

After: I_{C1}-> A_{C1} (AS) I_{C2} -> A_{C2} (AS) I_{C3} -> A_{C3} (DR)

Key C_n = Client S_n = Server I_n = IP Address A_n = ATM Address R = Registration bit N = Non-Authoritative bit DR = Directly-Registered AS = Authoritative Source NS = Non-Authoritative Source

FORE Systems, Inc./ISI IETF IP over ATM WG, December, 1995 4

ATMARP Client Registration

(Client Change of Attachment)

2. ATMARP_Request(A�^{C1} )

3. ATMARP_Request (A�^{C1} ) 4. AT MA RP _R ep ly (R =1 ,N =0 )

5. A TM AR P_ Re ply (R =1 ,N =0 )

6. ATMARP_Reply C1

C2

C3

S2

S3

S1 Before:

I^{C1}-> A^{C1} (DR)

I^{C2} -> A^{C2} (AS)

I^{C3} -> A^{C3} (AS)

After:

I^{C1}-> A�^{C1} (DR)

I^{C2} -> A^{C2} (AS)

I^{C3} -> A^{C3} (AS)

Before:

I^{C1}-> A^{C1} (AS)

I^{C2} -> A^{C2} (DR)

I^{C3} -> A^{C3} (AS)

After:

I^{C1}-> A�^{C1} (AS)

I^{C2} -> A^{C2} (DR)

I^{C3} -> A^{C3} (AS)

Before:

I^{C1}-> A^{C1} (AS)

I^{C2} -> A^{C2} (AS)

I^{C3} -> A^{C3} (DR)

After:

I^{C1}-> A�^{C1} (AS)

I^{C2} -> A^{C2} (AS)

I^{C3} -> A^{C3} (DR)

Key C^n = Client

S^n = Server

I^n = IP Address

A^n = ATM Address

R = Registration bit

N = Non-Authoritative bit

DR = Directly-Registered

AS = Authoritative Source

NS = Non-Authoritative Source

1. Change of Attachment

FORE Systems, Inc./ISI IETF IP over ATM WG, December, 1995 5

ATMARP Address Resolution

(Authoritative Request)

1. ATMARP_Request (I_{C2}) 2. ATMARP_Request (I_{C2},R=0,N=0) 3. AT MA RP _R ep ly (R =0 ,N =0 )

4. ATMARP_Reply (N=0) C1

C2

C3

S2

S3

S1 Before: I_{C1}-> A_{C1} (DR)

After: I_{C1}-> A_{C1} (DR) I_{C2} -> A_{C2} (AS)

I_{C1}-> A_{C1} (AS) I_{C2} -> A_{C2} (DR) I_{C3} -> A_{C3} (AS)

I_{C1}-> A_{C1} (AS) I_{C2} -> A_{C2} (AS) I_{C3} -> A_{C3} (DR) Key C_n = Client S_n = Server I_n = IP Address A_n = ATM Address R = Registration bit N = Non-Authoritative bit DR = Directly-Registered AS = Authoritative Source NS = Non-Authoritative Source

FORE Systems, Inc./ISI IETF IP over ATM WG, December, 1995 6

ATMARP Address Resolution

(Non-Authoritative Request)

1. ATMARP_Request ( I^{C3})

2. ATMARP_Request (I^{C3}, R=0,N=1)

3. AT MA RP _R ep ly (R =0 ,N =1 )

5. ATMARP_Reply (N=1) C1

C2

C3

S2

S3

S1 Before:

I^{C1}-> A^{C1} (DR)

After:

I^{C1}-> A^{C1} (DR)

I^{C3} -> A^{C3} (NS)

I^{C1}-> A^{C1} (AS)

I^{C2} -> A^{C2} (DR)

I^{C3} -> A^{C3} (AS)

I^{C1}-> A^{C1} (AS)

I^{C2} -> A^{C2} (AS)

I^{C3} -> A^{C3} (DR)

4. AT MA RP _R ep ly (R =0 ,N =0 ) Key C^n = Client

S^n = Server

I^n = IP Address

A^n = ATM Address

R = Registration bit

N = Non-Authoritative bit

DR = Directly-Registered

AS = Authoritative Source

NS = Non-Authoritative Source

FORE Systems, Inc./ISI IETF IP over ATM WG, December, 1995 7

ATMARP Address Resolution

(Non-Authoritative Request, Target Not Found)

1. ATMARP_Request ( I_{C4}) 2. ATMARP_Request (I_{C4}, R=0,N=1)

3. AT MA RP _N ak (R =0 ,N =1 )

5. ATMARP_Nak C1

C2

C3

S2

S3

S1

I_{C1}-> A_{C1} (AS) I_{C2} -> A_{C2} (DR) I_{C3} -> A_{C3} (AS)

I_{C1}-> A_{C1} (AS) I_{C2} -> A_{C2} (AS) I_{C3} -> A_{C3} (DR)

4. AT MA RP _N ak (R =0 ,N =1 )

I_{C1}-> A_{C1} (DR) I_{C2} -> A_{C2} (AS) I_{C3} -> A_{C3} (AS)

Key C_n = Client S_n = Server I_n = IP Address A_n = ATM Address R = Registration bit N = Non-Authoritative bit DR = Directly-Registered AS = Authoritative Source NS = Non-Authoritative Source

FORE Systems, Inc./ISI IETF IP over ATM WG, December, 1995 8

ATMARP Server Failure/ Recovery

(Client Detection and Fail-over)

Key C^n = Client

S^n = Server

I^n = IP Address

A^n = ATM Address

R = Registration bit

N = Non-Authoritative bit

DR = Directly-Registered

AS = Authoritative Source

NS = Non-Authoritative Source

C1

C2

C3

S2

S3

S1

Before:

I^{C1}-> A^{C1} (AS)

I^{C2} -> A^{C2} (DR)

I^{C3} -> A^{C3} (AS)

After:

I^{C1}-> A^{C1} (DR)

I^{C2} -> A^{C2} (DR)

I^{C3} -> A^{C3} (AS)

1. Failure Detection

2. ATMARP_Request

3. AT MA RP _R eq ue st( R= 1,N =0

4. AT MA RP _R ep ly (R =1 ,N =0 )

5. ATMARP_Reply

I^{C1}-> A^{C1} (AS)

I^{C2} -> A^{C2} (AS)

I^{C3} -> A^{C3} (DR)

ATMARP Server Failure/ Recovery

X

FORE Systems, Inc./ISI IETF IP over ATM WG, December, 1995 10

ATMARP Server Failure/ Recovery

(Outgoing PMP Failure)

Key C^n = Client

S^n = Server

I^n = IP Address

A^n = ATM Address

R = Registration bit

N = Non-Authoritative bit

DR = Directly-Registered

AS = Authoritative Source

NS = Non-Authoritative Source

C1

C2

C3

S2

S3

S1

Before:

I^{C1}-> A^{C1} (AS)

I^{C2} -> A^{C2} (DR)

I^{C3} -> A^{C3} (AS)

After:

I^{C1}-> A^{C1} (DR)

I^{C2} -> A^{C2} (DR)

I^{C3} -> A^{C3} (AS)

2. Client Detects

Failure 4. AT MA RP _R eq ue st( R= 1,N =0

5. AT MA RP _R ep ly (R =1 ,N =0 )

6. ATMARP_Reply

I^{C1}-> A^{C1} (AS)

I^{C2} -> A^{C2} (AS)

I^{C3} -> A^{C3} (DR)

X 1. Server Detects Failure

I^{C1}-> A^{C1} (AS)

I^{C2} -> A^{C2} (DR)

I^{C3} -> A^{C3} (AS)

3. ATMARP_Request

FORE Systems, Inc./ISI IETF IP over ATM WG, December, 1995 11

ATMARP Server Failure/ Recovery

(Incoming PMP Failure)

Key C_n = Client S_n = Server I_n = IP Address A_n = ATM Address R = Registration bit N = Non-Authoritative bit DR = Directly-Registered AS = Authoritative Source NS = Non-Authoritative Source

C1

C2

C3

S2

S3

S1 X

I_{C1}-> A_{C1} (AS) I_{C2} -> A_{C2} (DR) I_{C3} -> A_{C3} (AS)

Before: I_{C1}-> A_{C1} (DR) I_{C2} -> A_{C2} (AS) I_{C3} -> A_{C3} (AS)

After: I_{C1}-> A_{C1} (DR) I_{C2} -> A_{C2} (AS) I_{C3} -> A_{C3} (NS)

FORE Systems, Inc./ISI IETF IP over ATM WG, December, 1995 12

ATMARP Packet Formats

Hardware Type Protocol Type

Operation Code

SSTL

SPAL TSTL TPAL

Server ATM Address

Client ATM Address

Server Protocol Address

Server ATM Subaddress

Client ATM Subaddress

Client Protocol Address

Hardware Type Protocol Type

Operation Code

SSTL

SPAL THTL TSTL TPAL

Source ATM Address

Target ATM Address

Source Protocol Address

Source ATM Subaddress

Target ATM Subaddress

Target Protocol Address

N E LEN

R E LEN

N E LEN

Client Server

Key R = Registration bit

N = Non-Authoritative bit