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1 Forward

[ to be aupplied ]

2 Scopa

[ to be aupplied ]

3 Referenced Standards and Organizations

[ to ba supplied ]

4 Glossary and Conventions
4.1 Gloasary |

4.1.1 function - Any operation that onae davigce may raquaest of another
uaing a SCSI-3 protocol. Functions include commands as well as
cartain control functions that were convayed using the message aystem
in scs1-2,

Function Control Block (FCB) -
8C3I-3 function.

A data structure that describes a

initiator - A 8CSI device that requests functions to ba performed by
ancther 3C3I davice (a target). SBP initiatora are identified by a 16
bit field in the Function Control Block.

Logical Unit Number (LUN) - A 32 bit identifier for a legical unit.
queue tag - A value associatad with an I/0 procesa that

identifiaa it from other I/0 processes in the gsame
Represented by a 64 bit field in a Function Control Block.

uniquely
targat,

target - A B8CSI daevice that performs functions raquested by
initiatoras. SBP targets are primarily identified by the 64 bit
address of their function request CSR.

[ other entries to be suppliad )

4.2 Editorial Conventions

[ to be supplied }
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5 Overview of IREE P1394, High Speed HSerial Bus

[ Include a geaneral overview of P1394, what it is, does, functions it
provides, eta. The following informally describes soma of the
information that will be inaluded. 1

P1394 provides an addraass mapped bus model. That is, SBP and other
users of P1394 appear to have direct access to a 64 bit addraess apaca,
The principal P1394 operations used by 8BP are:

1. READ( length, Pl3%4-addreas, local-buffer, P1394-bus-control ]

Attempt to read length numbar of bytes from P1394-addresa into the
local-buffar, The operation may succeed, may be rejectaed due to
the remote node or address being busy, or may fail with one of
several F1394 errocra.

2. WRITE( laength, P1394~addressa, local-buffer, P1394-bus-control )

Attempt to write length numbaer of bytes from the local-buffur tao
Pl394~-address. The operation may succead, may ba rejected duae to
the remote node or addraess being busy, or may " fail with one of
saveral P1394 errors.

These cperations aentail sending a requast to the remote node
containing the P1394 address, and the raemota node subsequently
returning a responsa. P1394 nodes have a limited number of buffers
capable of recaivwing requeasts. If all auch buffers are full (e.g.,
internal or external congastion prevents the buffaers being emptied as
fast as raquests arrive), the P13394 node rejacts the regquest with a
buay response. P1394 dafines an optional retry protocol for requestas
that are rejected with a busy responsa. If that retry protoaool ias
used and it fails, the outcome i one of the “"several P1394 errora"
referred to above. "Busy" as used in the READ and WRITE cparation
desoriptions above and slaswhere in this document only ocours when the
P1394 retry protocol is not used.

A Pl394-addrass identifies either memory or a CSR, Hemory has
standard memory memantiasm. That is, read and write are freae of
side-effects and reads return the last data written to the address.
The noda containing memory is typically unaware (e.g., it ia not
interrupted) when a meaory address is accessed.

As used in SBP, CSR writes have side effects but CSR reads do not. A
CBR write typloally Places the address and data ip a register or FIFO,
then interrupts the node’s proceasor. Hultiple writes of the same
data to the same C5R are stinguished. C3SR reads do not necessarily
raturn the data that was written to the CSR. However, a noda's
internal state (including the values read from C5Rs) is not changed by
reading a CSR. Thus a failed CSR read may be retried,
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6 SBP Logical Charactaeristics
6.1 Target Identification '

[ This section will describe the algorithm for acanning a P1394 bua
and locating all sBP targets, Tha rasult of locating an SBP target ia
the following information. 1

An SBP target is identified by the following information:

1. A 64 bit P1394 address of the target’s function requast CsR.
This is the primary identification of a target foxr a
particular initiator, Dapending on the dasign of tha target,
multiple initiators sharing a target may share a single
function request CSR address or use different addressas.

2. A 64 bit P1394 addresas of the target’'s raset CSR and a 32 bit
roset data pattern. Writing the raeumet data pattern to the
reset CSR will cause a hard raeset of the targat. Othar
targets may or may|not be raset as woll.

6.2 Function Control Blocka (FCBa)

[ There are some open quedtions in SAM ragarding linked commandas,
which will ultimately affect the format of FCBa. For aimplicity, this
discussion will ignora linked commands until those quastions are
resolved, In the contaxt of 5BP, the essential issue is whethar a
linked command faquence re-uses the same FCB for each command or is
representad by a linked list of FCBa. 1

A Function Control Block dascribes a4 5C5I-3 function. Several formatas
ara used, depanding on thae type of function. Functions are primarily
described by the firat 64 bytaes of an FCB, callad the primary ragion.

An optional extension for command FCBa ia used to return autosonse
data,

A Pl394-address used to identify an FCB shall always ba 64 byta

¥
aligned. That is, the low 6 bits of an FCB's P1394~address shall
always ba zero,
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== completion address ———t
| 1
$mmm ——————— o ——— e +
I |
/ function code /
/ dapendent /
| |
Fomm e - ——- T — +

function code - 1 byte.

ba performed.
|

initiator idantifier - 2 bytas.

Identifies the FCB format and the function to

[ probably the identical encoding as CAM function codas

Identifies the initiator that

requested this function among the initiators sharing a function

request CSR address.

Targets shall donsider FCBs asent to the same

function request CSR address and containing the same initiator

identifier to be from the same initiator.

FCBs sent to different CSR

addresses or oontaining different dinitiator didaentifiers shall ba
considered to be from different initiators.

LUN identifier - 4 bytes.

being accessed.
queue tag - 8 bytes.
completion address

cemplation of this function.

Identifies which LUN within the target is

Hot present in all FCB formata.

Identifies an I/0 Procaess.

- B bytas, A Pl39%4-address used to raport

X3T9,2/92-135r0 propposed draft working document S5CSI-3 SBP Page 6
6.2.2 Command FCBs -
mab < —— - =r—= 32 bitg --mmeee e > lab
=== -- e T Fomm e +
| initiator identifier 1 flags | function coda |
e e bt TS TR T RG S R +
| LUN identifier |
o e e e e +
| |
+-—- quauae tag e
| |
o e e e e +
| |
$oo= completion address ---1
1 1
o e e e e e e +
| |
Fore reserved for handling linked commands ---+
| (e.g., to construct a linked list of FCBa) |
A e e e L +
1 datJ tranafer length |
o e e e e e e e +
1 I
i remer
| cbB I
hm— e
| |
o e e e e +
| |
o g
| . |
p=== data transfer identifier e
I 1
b e ==
I I
e e BT T +
| l
/ autosensae /
/ axtension /
| |
e R e e e e e e e e e e e e m s ——— +

function coda - 1 byte. One of several values, which encoda the type
of queua tag (simple, orderad, ate.). [ just like CAM 1

queue tag - B bytes. The Pl394-addreas of thia ¥CB, used to access
the autosaense extension when autosense data is storad.
data transfer length - 4 bytaes. The total number of data bytas
expacted to be transferred in the SCSI data tranafer.

CDB - 12 bytea. The SCBI-3 CDB, padded with zeros if necaessary,

data transfer idantifer - 16 bytaas. Dauscribes how the 5CSI data
transfer should ba performad on the P1394 bus.

autosensa extension - variablae langth.

Usaed to store any autosense
data returned by this command.
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6.3 Function Dalivery

An initiator requests that a targat parform a function by
and dnitializing an FCB, than writing the FCB's primary rag
64 bytes) to tha target’s function request csRr.

[ Hote that this requires that avary 58P capable node have

high speed memory to send and recaive 64 bytae data packata,

this is a reasonabla restrioction and subatantially simpl
protocol. I£ I‘'m wrong and this is objectionabla, we
optiona where thes initiator writes varying amounta of tha FC
target’s CSR and the target later fatches the rest with
operations. I’d praefer to avoid tha compliocation of such op

If the target LUN ig incapable of accepting further commands
initiator, it returns Queue Full status for the firoc
gannot accept. Subsequent commands for the mama ITHL

discarded until the initiator acknowladges the quaue FuIY gt

[ This is some mlight hand-waving until queuing is stable an
on terminology. This is ve similar to ACR, and may
idantionl, but I can't tell unti queuing is stabla, If
identical to some form of ACA, then it will he dafined
specific mechanism. Note that returning Queus Full status
one ocommand rather than @very ocommand avoids a possibl
condition. |

[ We gould also define a queue atructure that was davice
until it was full and than switahed to memory resident
that’s unnecessarily complicated. |

it is not

allocating
ion (first

sufficiant
I baliave
ifies the
can define
B to thae
P1394 read
tions. |

from an
command it
haxusa are
atua,

d wa agree
in fact be

as an S5BP
for Just
e daadlock

resident
- I think
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6.4 Function Complation

A target reports tha completion of a command by writing a complation
indication to the completion addresa aspecified in the FcCB. A
complation indication is 16 bytes formatted as followa:

function code - 1 byta. Indicates the type of completion indication.

[ Preasent in case wa naed to invent other omplation indication
formats, | I

ostatus - 1 byte. The 5CSI-3 atatua,

autosense len - 1 byta. The pumber of bytes of autosense data
returnad.
queue avail - 1 byte. The current numbar of commands that the

initiator should ba able to issue without receiving Queus Full statua.
This is advisory, not a guarantee; the actual number will wvary
depending on cormand complotions and actions by othaer initiators.

[ At present this is not even half-baked, my purpose is to datermina
if there ia committee asentiment for considaring some function for

avoiding Queue Full status. If there is, I will develop a wall
thought out proposal. 1

queue tag - 8 bytes. The queua tag of the FCB that has completed,

BASe -2k
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6.5 Data Transfers

6.5.1 Contiguous Data Transfers - A contiguous data tranafer is
performed when the data transfer identifier has the following format:

mab (-=m-m———— —————— e —— 32 bits ---——mm e > lab
Fmmm e ——— Homm o Hommmmm e +
| P1394 bus control ] flags | format = 0 |
e -—- T P +
1 data buffer langth |
e e e — +
| |
e Pl394-address of data buffer byt
| |
E e T T T T R +

format - 1 byte. The value zaro.

flags - 1 byte. Low order bit set if the data transfer must bae in

ascending address order, clear 4if data transfer may be arbitrarily
re-ordered., Other bits reserved.

P1354 bus control - 2 bytes. Passed through te P1394 bus interfaca.

data buffer length - 4 bytes. The allocated laength of the data
buffer.

P1394-address of data buffer - B bytes. The base P1394-address to use
for data tranafers. The addrese field in data transfer raeguests is
ccmputed by adding this base addraes and the relativa byte offuet
within the transfer of the data transferred by the raquast,

6.5.2 Scatter-Gather Data Transfers -

[ Is there any wsentiment for defining data transfera to/from a
scatter-gather 1ist? I think this 18 needad to support BCa and
workstations with virtual memory --- the lower end of such systems
cannot afford an adapter that remaps P1394 addresses to intarnal
addresses. The data tranafer identifier would point to a list of
individual extent identifiers, each formatted identically to the
contiguous data transfer identifiar shown above. |

6.5.3 Isochronous Data Transfars -

[ to be aupplied]
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