SAS Change Notification Proposal T10/02-383r1

Oct. 8, 2002
To: T10 Technica Committee

From : Jim Reif
Hewlett-Packard
20555 SH 249
Houston, TX 77070
jim.reif @hp.com

Subject: SAS Change Notification Proposal

Revision rl:
e Removed the proposed SMP PHY CONTROL operations: ENABLE CHANGE
NOTIFICATION and DISABLE CHANGE NOTIFICATION.
e Proposed amodification to the current ruleslisted in section 7.11 Domain changes of
sas-r02ato relax the rules for expanders to send CHANGE primitive sequences.

Overview
The current rules of the SAS specification regarding how Expanders schedule CHANGE
primitive sequences are as follows:

1) The CHANGE primitive sequence shall only be sent outside of a connection.

2) The expander device shall transmit CHANGE to one physical link attached to each expander
port.

3) The expander device should not transmit CHANGE to more than one physical link per
expander port.

4) CHANGE shall not be transmitted to any phy that is part of the expander port that is the
cause for sending CHANGE.

Rules 2 and 3, while on the surface appear to be rather smple, turn out to require a
substantial amount of gates and intelligence within expanders. The problem is associated
with how an expander makes the determination of which of its PHY s are members of a wide
port. The expander requires recursive 64-bit comparisons between each of the SAS
Addresses that were exchanged on each of its ports. Depending on how an expander is
connected to other SAS devicesin atopology, it could have multiple wide ports, with each
wide port having a different width. The process involved in detecting these different
configurations is cumbersome and expensive in hardware implementations.
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Required changesto SAS Specification:

12) Change the following paragraphs from:

7.11 Domain changes
SAS initiator ports scan the domain with SMP (see 7.17) to search for expander devices and target
ports after power on or receiving a CHANGE primitive sequence.

The CHANGE primitive sequence shall only be sent outside of a connection. The expander device
shall transmit CHANGE to one physical link attached to each expander port. The expander device
should not transmit CHANGE to more than one physical link per expander port.

To:

7.11 Domain changes
SAS initiator ports scan the domain with SMP (see 7.17) to search for expander devices and target
ports after power on or receiving a CHANGE primitive sequence.

The CHANGE primitive sequence shall only be sent outside of a connection. The expander device
should transmit CHANGE to one physical link attached to each expander port, but may transmit
CHANGE to all physical links attached to each expander port.
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CEARCE sequences.
NOTIFICATION
CHANGE sequences.
NOFHFCATHON
Al-ethers Reserved:

Byte |7 |6 |5 | 4 [ 3 | 2 [ 1 [0
0 SMPFRAMETFYPE(41h)
1 FUNCEFON-(OOR)
2 FUNCTION-RESULT
3 Reserved
; tgnored
8 Reserved
9 PHY-IDENTHRIER
10 tgnered
11 Reserved
ROUTEENTRY
12 DISABLED ATTACHED DEVICE TYPE ROUTINGMETHOD
tgnered
13 EnABLEDFOR | Reserved PHYSICALHINK-RATE
CHANGE
NoFFeAToN
ATFACHE ATFACHE
R | ) CHEE ) R
4 sSSP STP SMP
INFTIATOR
INITIATOR INITIATOR
ATTACHE ATTACHE
) CHED ) CHEE
15 Reserved STP SATA
sSSP SMP
FARGET FARGET
FARGET FARGET
16 (MSB)
23 {LSB)
24 (MSB)
31 (=SB)
32 PROGRAMMED-MINHOM-PHY-SICAEHINK-RATE HARDWAREMNHUM-PHY SIEALHEINK-RATE
33 PROGRAMMED-MAXHMUM-PHY-SICAEHHINKRATE HARDWARE MAXIMUM PHY-SIEAEHINK-RATE
34
35 9
36 R
39
40 (MSB)
43 oRe (LsB)
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