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Thi s docunent proposes additions and nodifications to the sections of
EPI to include sw tching expanders.

Bri dgi ng expanders

Bri dgi ng expanders performthe electrical isolation functions of sinple
expanders but may not be bound by all the same configuration rules. In
their nost general form bridgi ng expanders appear as multiple
internally interconnected SCSI devices (each with its own i ndependent ID
and external [to the expander] connector) that are capabl e of passing
payl oad data wi thin the expander between the SCSI ports. This
architecture is shown in Figure 1.
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Figure 1 - General bridgi ng expander

It is not the intent of this docunment to describe general bridging
expanders since the nunber of possibilities are quite diverse. For
exanpl e, the boundary in Figure 1 could be a server systemwth three
dual port SCSI-to-PCl adapters.

There are three special cases of bridging expanders that will be

di scussed, however: (1) two port caching expanders that allow sone
provision for data buffering, (2) address enhanci ng expanders that use
the LUN field presently defined in SCSI as the nmechani smfor the address



expansion and (3) multiport SCSI switches that route information to
specific switch ports depending on the final destination

Two port cachi ng expanders

The | east conpl ex cachi ng expander has two ports and sonme neans for

buf fering data between the ports. This structure could be considered
for use in cases where one desires to allow different data phase speed
operation in the same domain thereby necessitating buffering of data in
t he expander. Another use could be to accept or deliver data fromto
out of band (i.e. non SCSI) sources. Caching expanders are prone to
deadl ock problens if the buffer or cache ever becomes full and it

requi res managenent beyond SCSI to use this type of expander
effectively. Therefore, we will not consider two port caching expanders
further in this docunment. They could be integrated into a single chip
but tend to be only useful for very specialized applications.

Multiport (nmore than two ports) expanders with caching are considered in
section xx (Switching expanders).

Logi cal wunit bridges

A type of non-caching bridgi ng expander termed “LUN Bridge” are
considered in this section.

[insert present epi material here]

Swi t chi ng expanders

A form of caching bridgi ng expander that acts as a multiple data path
switch (as opposed to a nechanical switch) is considered in this
section. This architecture requires considerable non-SCSI logic to
control the data paths and al so requires caching functionality.

The switch is different froma case 1 LUN bridge because a nore general
set of ports is allowed and the requirenents for device placenent are
rel axed. Case 1 LUN bridges require a single primary port and may not
have any initiators on the secondary busses (except for the LUN bridge
itself). Wth a switch, all ports are initiators and there are no
restrictions on the nunber of initiators on any ports. There is no

di stinction between primary and secondary busses. A full range of
IDDLUN s is available to use for every switch port. Every switch port
has a SCSI ID for the port and that IDis part of the ID set for the
domain attached to that port. LUN(O) on the port IDis reserved for the
switch port.

A data path can be constructed within the switch between any two swtch
ports by using source and destination information contained within the
SCSI i nformati on phases of the received data. By reading this
information the SCSI switch can determne the final destination for the
information in terns of the SCSI ports on the switch and the I D/ LUN of
devices on the switch port.



A SCSI switch enabl es an expansi on of the concept of a SCSI domain to
i nclude switch ports in addition to the IDDLUN s on the switch ports.
[ SCSI domains are defined as the set of SCSI devices that are
addressable froman initiator or target.]

SCSI switches constitute a separate SCSI device type

SCSI switches can sustain sinultaneous data paths between any two ports.
This capability allows rmuch better utilization of systemresources when
conpared to other types of expander because the busses attached to
switch ports can be used sinultaneously for different tasks.

Figure 2 shows one set of data paths established by the switch for
specific tasks. Figure 3 shows the same switch servicing a different
set of tasks that need a different set of data paths.
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Figure 2 - One set of data paths in a SCSI sw tch
The data paths can be different for each information transfer requested.
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Figure 3 - Another set of data paths in the sane SCSI swtch

SCSI devices connected to the same switch port communi cate with each
other as they would if there were no switch present. Transferring

i nformati on to SCSI devices connected to other switch ports or to the
switch itself requires addressing the information to the switch port for
t he source device under the switch port’s ID and LUN wi th information
contai ning the destination port and the ID/LUN of the destination
device. The switch has the responsibility to read this informtion and
direct the data to the destination switch port where the switch will
execute the subsequent transfer to the destination device.

Al switch ports shall be initiators that support target node.

The structure of the information directed to the switch and to devices
on other switch ports is not defined in this docunent.



Requi renents on switches include:
TERVPWR shal |l not be directly connected between switch ports

DI FFSENS shal | not be connected electrically or |ogically between
switch ports

RESETS shall not be passed fromone switch port to another sw tch
port (except if deemed by the switch to be needed and then shall not
be i nplemented by a direct electrical connection)

Swi tches may supply TERMPWR to attached busses

The REPORT LUN s conmand shall be supported by every switch port
under LUN(O) for reporting the configuration and status of attached
devices, switch status, and port status.

Swi tches are responsi ble for avoi di ng deadl ock between ports.



