Use of Cass 2 for Fibre Channel Tapes T10/ 97- 184R3. TXT
970819

Thi s paper describes the use of the Fibre Channel O ass 2 protocol
when comuni cating to a tape device that inplenments the SCSI-3
Stream ng Conmands (SSC) device nodel. Sone prelimnary discussion
on this topic is in docunent T10/97- 155R3. TXT.

1. Scope

1.1 The basic proposal here is to "use Class 2". There are no newy
invented primtives or FC-PH concepts. This proposal fits in exactly
with the error handling phil osophy described in sections 4.15 (page 31)
and 29.7 (page 265) of FC-PH. Mst of this paper is a tutorial on the
Fi bre Channel error handling mechanismfor Cass 2 as described in

FC- PH.

1.2. The protocol is intended to work using the FC-PH O ass 2 behavi or
as it applies to switched Fi bre Channel, FC AL, and FCL environnents.

Thi s has nunerous inplications such as, for exanple, the possibility

of out-of-order delivery of frames within a sequence.

1.3. Wile this discussion is narrowWy targeted at SSC devices, it is
bel i eved that the protocol described here would work for all SCSI-3
device nodels. It may be particularly useful in cases where the

physi cal environment is |less than ideal, or where conmand sequentiality
is of particular concern (e.g. systens using XOR functions in disks).

2. Oher possibilities

Refer to 97-189Rx. TXT (the Crossroads proposal) for discussion of a
protocol for the use of Class 3 for tapes. This Cass 3 proposal

is to poll the target device at certain tinmes to determ ne the
status of a transfer.

3. FC/ FCP/ SCSI Rem nder

According to the FCP mapping of SCSI to Fibre Channel, each

SCSI conmand is conmpletely processed within a single Fibre

Channel exchange. If command sequentiality is required, it is to be
managed entirely by the initiator.

Thr oughout this discussion it is held as a fundanental assunption
that when a SCSI conmand, contained within the bounds of an exchange,
is issued by the initiator every possible attenpt shall be nade

to successfully transfer that conmmand, and its associ ated data and
return status, between the initiator and the target.

Proposal s that require commands to be retried at the ULP | evel, except
in the nost severe cases, are not under discussion.



4. Proposal
4.1. dass 2 Concepts and Rul es

- Use Cass 2 ACK 0 nodel. This is one ACK per sequence.

- Use ED TOV to detect npst errors.

- Use RES (Read Exchange Status) to inquire about the state of the
ot her devi ce.

- Use a specified | arge nunber
TBD.

- Allow ULP tineout if n retries fail (gross target device failures).

- Use existing FCP Information Units (11U and FC PH feat ures.

- If EDTOV expires before a given sequence conpletes, retransmt the
entire 1U in a new sequence using new sequence |ID and counts.

- Follow all existing dass 2 rules regarding the use of ABTS and RRQ
- Use the sane rules whether on a | oop or a fabric.

- Rel ease sequence and exchange data structures as early as possible.

n" of retry sequences; nis currently

The basic rules are as follows. It is intended that these not conflict
with the normal use of Class 2 as described in FC PH

a.) For each exchange, the exchange initiator starts a ULP tiner using
a value defined by the SCSI conmand tineout for the given command. If
the tiner expires before the SCSI status is successfully returned in
the FCP_RSP 11U, then the exchange and SCSI command have failed and this
is reported to the user's program

The ULP timer is primarily intended for detection of a conpletely
failed target device or comunication path, and is not used in the
error recovery process.

b.) For each sequence within the exchange, the sender starts a sequence
timer with a value of E D TOV (as defined on FC-PH page 261) upon the
transm ssion of the last frame of the sequence.

For the first sequence in an exchange, if after sending the sequence
the sequence ACK is not received by the time the tinmer expires, then
the initiator nust attenpt to determnm ne whet her

i.) the FCP_CVD was | ost, or
ii.) the FCP_CVMD was delivered but the ACK and FCP_RSP were | ost,
and the target thinks that the conmand conpl et ed successful ly.

To do this, the initiator sends an RES (Read Exchange Status) Extended
Link Service in a new sequence in the sanme exchange (passing SI to the
reci pient). The reply indicates which case it is.

If the RES sequence fails (detected by E D TOV tinmeout), the initiator
resends the RES up to n tines before term nating the exchange. The RES
process is describe in nore detail bel ow

After the RES is successfully sent and the state of the other sequence
reci pient known, the initiator performthe ABTS process. This process
cl eans up any outstanding frames that m ght otherw se pop out of the
fabric later. See below for details of the ABTS process. (The ABTS
process al so includes the use of RRQ as described bel ow. )



After the ABTS process conpletes, if the initiator had determ ned that
t he exchange was unknown (case i.) then it sends the same U in a new
sequence. If the initiator had determ ned that the exchange was known
(case ii.) then it expects that the target should be attenpting to
resend the FCP_RSP up to n times. In this case the initiator waits
until either it successfully receives the FCP_RSP or until the ULP
timer expires.

The process described above (send-wait-timeout-RES-ABTS-RRQ resend) is
repeated n tinmes, where n is a (large) nunber that has yet to be
determined but will be a fixed feature of the protocol. The value of n
is the same for both the initiator and the target. Presumably n
failures of this type would be an extrenely rare event.

c.) The same basic rule is followed by the initiator and the target for
each sequence in the exchange. Context for each sequence is held until
the ACK is received or until the sequence retry count n is equalled. In
the case of a target doing the retries, after n retries the context for
t he exchange is discarded and the ULP tiner in the initiator is allowed
to expire.

d.) If the target is acting as the Sequence Initiator and it is unable
to successfully send the sequence and get the associated ACK, then the
sequence tineout (also E D TOV) will cause the sequence to be aborted

4.2. Notes on Rules
The following notes are to clarify the above overvi ew.

4.2.1. The transm ssion of a single SCSI conmand (in one exchange)
is performed using the follow ng four steps:

a.) Normal exchange, sequence, and frane delivery, including correct
pl acenent of data into the reciever's buffer

b.) Detection of errors by m ssing ACKs or other nethods.

c.) Run-down and cl ean-up of the remains of any fail ed exchanges,
sequences, and/or frames. This includes the use of the RES, ABTS and

RRQ processes.
c.) Retransm ssion of the SCSI conmand or data in a new sequence.

4.2.2. Tiners

Review FC-PH 29.2. The E D TOV tiner is for error detection, currently
said to be 2 seconds in various profiles.

The R A TOV tiner is for "howlong a frane may be held in a fabric".
Currently 120 seconds.

4.2.3. Discard Policy

The policy under discussion is "discard a single sequence" (see FC PH
29.6.1) since that allows full out-of-order delivery at both the frane
and sequence | evel .

4.2.4. Sequence initiative (SI)



The hol der of Sequence Initiative (SI) is the sequence initiator. If a
node holds SI and receives a frame for that exchange, it transmts a
P_RJT because it’s not supposed to be getting any i ncom ng franes.

The sequence initiator may transfer sequence initiative to the sequence
reci pient by setting a control bit in the frame header. Sl is

consi dered accepted by the sequence recipient when the ACK for the
sequence is *sent* by the old recipient back to the old initiator. See
FC-PH 24.6. 4.

4.2.5. Sequence Error Detection

Sequence timeout (FG-PH 29.2.4) is the basic Cass 2 error detection
nmet hod. The sequence tiner is started with a value of E D TOV, and if
no ACK is received for the sequence within that time, a sequence

ti meout has occured.

In normal operation the ACK will be returned well before the tiner
expires, and the context for the sequence may be di scarded at that
point. Thus in normal operation the only sequence context that is
pending is that related to sequences that have not yet had ACKs
returned.

A sequence tineout may be detected either by the sequence initiator or
t he sequence recipient.

If a sequence tineout is detected by the sequence initiator, then it
performs the ABTS protocol. The first step in this protocol is to send
an ABTS Basic Link Services frane.

The sequence recipient also runs an E D TOV timer, and if all frames
for a sequence have not been received within E D TOV (if they arrive
out of order it's ok), a sequence timnmeout has occured.

If a sequence tineout is detected by the sequence recipient, then

it performs the abnormal sequence term nation protocol (FC-PH 29.7.1).
The first step in this process is to return an ACK with the Abort
Sequence Condition bits set.

4.2.6. RES Process

The Read Exchange Status Block (RES) link service requests an N Port to
return the contents of the Exchange Status Block for the R{ID or OXID
specified in the request (FC-PH 21.4.10). The response to the RES may
be either a BA ACC or a BA RJT, depending on the follow ng rules.

At the start of a new Exchange, the originator assigns an OX_ID and
enbeds it in all frames of the Exchange (FC PH 4.13.4.1). The responder
assigns an RX_ID and communicates it to the originator before the end
of the first sequence in the exchange. Fromthen on, all frames have
both the OX_ID and the RX_ ID in themfor the duration of the Exchange

The responder to the RES uses only the RX ID, ignoring the OXID. If
t he sequence under discussion is the first sequence in the exchange,
then the originator will not have found out the R{ ID yet, so it wll
use FFFF as the RX_ID (FC-PH 24.3.2, 29.7.1.1 “Speci al Case — new
Exchange) .



Thus the possible responses to the RES are:

If RXID == FFFF, return BA ACC (in order to allow the following RRQto
be set up)
If RXID!= FFFF, then
If OXID RX_ID pair describing an exchange is found, then BA ACC
El se BA RIT

Thus the return of a BA ACC does not indicate whether or not the target
has know edge yet of the command. However, if the Special Case rules
are being followed then the BA_ ACC will contain an indication of
Invalid Sequence IDin its payload. On the other hand, if the BA ACCis
fromthe case where there is a known OX ID)RX_ID pair, then the BA ACC
will contain a valid indication along with the Exchange Status Bl ock.

Thus the algorithmto determ ne whether the target knows about the
Exchange yet is:

Send RES

If response is BA ACC with invalid Sequence ID indication, then target
doesn’t know about the conmand yet

If response is BA ACC with valid Sequence ID indication and expected
contents of exchange status bl ock, then target does know about it

Depending on the result of this test, the initiator knows whether to
start the exchange again. The sane exchange ID could be used as
previously, but the sequence ID would need to be different in that
case.

[At this point | think that the only tinme that RES is needed is on the
first sequence of a new exchange, but perhaps it should be used for
every sequence?]

4.2.7. ABTS Process

This is used if the failure is detected by the initiator. See bel ow
for the case where the failure is detected by the recipient.

ABTS may be sent w thout holding SI (FC PH 21.2.2).

The LS bit in the ABTSis cleared in all cases. (LS =1, as used in
current protocols, causes the entire exchange to be term nated when an
error occurs. This is perhaps the primary change associated with this
proposal .)

The sequence initiator sends ABTS, then starts an E D TOV ti mer.
The ABTS frame is considered part of the aborted sequence,

but runs under its own tiner, since the sequence tiner has

al ready expired (that's what got us here). The ABTS condition
is indicated by a bit in the F_ CIL field of a frane.

After the ABTS is transmtted, the sequence is in an indeterm nate
state.

At this point the recipient returns the Basic Accept (BA_ACC, FC- PH
21.2.2).



The BA_ACC payl oad includes the Recovery Qualifier, a data structure
that allows the initiator and recipient to synchronize their
under st andi ng

of the status of the sequence. This is done by providing a |ist

of SEQ IDs that are non-deliverable, so that the initiator can be
sure to not send that sequence |ID again.

In perhaps the nost typical case, a single frame in a multi-frane
sequence wi ||l have vani shed for sonme reason. After the tinmeout, the
initiator sends ABTS in a frame appended to the end of the sequence.

[ Even though it has already sent the |last frame of the sequence, which
is so marked.]

Since at the recipient's end the frame never arrived, the ABTS

i ndi cates a sequence to be aborted. [Question here of possible race
condition if the recipient tinmes out the sequence before it receives
the ABTS.] The SEQ ID is known. The high SEQ CNT in the Recovery
Qualifier range is the SEQ ID of the ABTS frame, while the | ow SEQ CNT
of the Recovery Qualifier is that of the first frame in the sequence
(probably 1).

Thus by FC-PH 21.2.2.1 "a sequence is in error" (page 135--"ABTS

Reci pient"), so a recovery range "shall be established for both
N Ports".

Assumi ng that the BA ACC nmakes it back to the initiator, it then

knows that the sequence has been successfully aborted, and it may
proceed to send the sane U in a new sequence. After E D TOV expires
at the recipient end, the recipient may discard its context for that
aborted sequence and proceed.

4.2.8. What if the recipient has never heard of this sequence?

This is detected by the RES process. The ABTS process with RRQ i nsures
that the old sequence does not accidently get reused, and the sequence
initiator sends the same data in a new sequence.

4.2.9. What if the ABTS fails?

If, after sending ABTS, the E D TOV tinmer expires at the initiator

before a BA ACC or BA RIT is received, then the initiator sends another
ABTS.

4.2.10. What if the BA ACC fails?

Fromthe initiator's viewoint it's the same as above.

4.2.11. What if the BA RIT fails?

Fromthe initiator's viewpoint it's the same as above.

4.2.12. RRQ process

The recovery qualifier is a data structure provided by the recipient to

the initiator in the BA ACCto the ABTS. (FC-PH 29.7.1.1) It describes
a conpletely qualified exchange and sequence and a range of franes.



The RRQ process is required because the fabric is allowed to hold
franes for up to R A TOV tine (120 seconds). Thus if an ACK is | ost
(i.e. not delivered within E D TOV) the goal is to construct a range of
frames that are declared invalid for R A TOV tine.

For exanple, if the RRQ process were not used, if a frame were to
suddenly pop out of the fabric with a sequence I D unknown to the

reci pient, should the recipient think that this is a m d-sequence frane
for a sequence whose first franme has not yet arrived? If so it would
hold on to it.

Using RRQ the Recover Qualifier allows invalid frames to be nmade known
to the recipient in advance.

After R A TOV expires, the initiator issues an RRQ Link Service
(FG-PH 21.4.14) in a separate exchange. |If the RRQ exchange fails,
a nested ABTS and new subsequent RRQ may be used, up to the nesting
capability of the hardware.

4.2.13. Abnormal Sequence Term nation

This is used if the failure is detected by the recipient. See above
for the case where the failure is detected by the initiator

If a sequence error is detected by the exchange recipient, this fact is
conveyed to the exchange initiator by the Abort Sequence Condition bits
in an ACK frame (FC-PH 29.6.3). The ABTS process is then started by the
exchange initiator

4.2.14. R RDY to Precede Every Expected ACK

It isinplied in FGPH, but not clearly stated (FCGPH 16.3.2, 20.2.1,
20.3.1, table 56) that an R _RDY nmust be transmitted before each
sequence for which an ACK is expected. This is to insure that a buffer
is available for the ACK frane. This requirenent inplies that, since
the tine until the ACKis returned is unpredictable, the sequence
initiator nust have an avail able ACK buffer before sending

a sequence for which an ACK i s expect ed.

This also applies to switches. Consider the follow ng case, suggested
by Bill Martin.

Suppose there is a loop attached to a fabric, with an NL_Port device on
the | oop. Suppose some other devices on the fabric want to send sone
franes (say, 10) to the device. The other devices send R RDYs, then
frames, to the fabric. The R RDYs indicate that the devices have buffer
space for the expected ACKs for those frames (as required by the above
rule).

Then the fabric opens the |oop, sends the R RDYs to indicate that it
has buffer space for the ACKs it expects to receive, then sends the
franmes to the device, then closes the | oop (because none of the devices
are ready to send data back yet—say it’s all READs). The target NL_Port
gets the R RDYs and frames, then opens the |oop to send the ACKs back
to the switch which will then send ACKs back to the original devices
that sent the frames in the first place.



The original devices that send the frames have control over how nmany
franes they send and can thus maintain the required ACK buffer space.
However, the switch doesn't throttle incomng franes so it can't
reserve the required ACK buffer space. Cearly this won't work; the
guestion is whether it is possible for switches to throttle the

i ncoming frames down to the limt required by their available ACK

buf fer space. Recall that the switch sent the R RDYs indicating that it
had the ACK buffer space in the first place; perhaps the question is
whet her switches are to maintain this buffer space on a general basis
considering that the need for it is likely to be fairly |ow,
statistically.

This issue requires nore clarification, particularly with coment from
swi tch inplenmentors.

4.2.15 Use of Relative Ofset
This is intended to be a straightforward readi ng of FC PH.

Sequences and franes are normally transmitted in sequential order

by the sequence initiator. The fabric may reorder both. Thus

the reci pient nust reassenble frames into sequences and nust deliver
conpl ete sequences of data to the upper layer in the proper order.
This is achieved by the use of Relative Ofset (FC PH 18.11, 27, 24).

(Sequence count (i.e. "frame id within sequence", FCPH 18.8) could
al so be used to define the storage location, but is not in this
proposal .

(Sequence ID (i.e. "location of sequence within this exchange",
FC-PH 18. 6) cannot be used to define the storage |ocation because if
a sequence fails, the same data will be sent in a new sequence

with a new sequence ID.)

(Sequence Count: 2 Bytes
Rel ative Ofset: 4 Bytes
Sequence | D 1 Byte)

Rel ative OFfset is defined with respect to the begi nning of the
data to be transmitted in the SCSI comand (i.e. Exchange), in
terns of Bytes. This rule defines the Relative Ofset Space

(FG-PH 27.2). The use of this rule is indicated by word 2, bit 3 =1
inthe F CTL field (FC-PH 18.5, table 37). Continuously Increasing
relative offset shall be used (FC-PH 27.6).

The sequence recipient shall present data to the ULP only

after a sequence has been conpletely received. If franes arrive

out of order, the contents of the frames is stored in the recipient's
buffer until the sequence is conplete. Before data is presented

to the ULP, all previous data (as indicated by conpl et eness of

the relative offset values) shall have been presented to the ULP

4.3. Introduction to Exanples
The foll owi ng exanpl es show the case of processing an error

frane that occurs during the transfer of an FCP_DATA sequence.
Errors that occur during the many other frames and sequences are



di scussed in the notes foll owi ng the exanpl es.

Regardl ess of whether the command is a READ or a WRITE, there are
really only three general cases that need to be handl ed:

- first sequence in an exchange, including exchange initiation
- m d- exchange sequences going in either direction
- last sequence in an exchange, including exchange conpletion

4.3.1. First Sequence in an Exchange

In this case, in addition to the normal sequence processing there is
some overhead related to starting up the exchange. However, the
procedure for trying to get the sequence to the recipient is the sane
as for the m d-exchange case.

The difference is that the RES procedure described above is used to
det erm ne whether or not the target successfully received the first
sequence of the exchange.

4.3.2. Md-Exchange Sequences

This is the "nornmal" case, and is handled with the ABTS and RRQ
processes.

4.3.3. Last Sequence in an Exchange

In this case the primary issue is running down the exchange and
rel easi ng various resources.

In the case of the target, the context for the current exchange is
di scarded when the ACK for the | ast sequence is received.

In the case of the initiator, the context for the current exchange is
di scarded when the ACK for the | ast sequence is sent.

If the ACK does not make it back to the target, then the target

will performthe ABTS protocol. However, the initiator will return a
BA RJT to the ABTS because it no | onger has exchange context. At this
point the target nmust give up because it has no way to conmunicate to
the initiator. Thus it discards exchange context and allows the
initiator to allowthe ULP timer to expire

If the last sequence fromthe target does not make it back to the
initiator (this will be the one containing the FCP_RSP and SCS

status), then the target will detect a sequence error and performthe
ABTS protocol. When the ABTS is received at the initiator the initiator
returns a BA ACC describing the exchange context. The target then
perfornms a normal sequence recovery to return the FCP_RSP to the
intiator.

The recovery process is tried n times by the target.
4.4. Mappings of FCP to O ass 2

This section shows how FCP is used with C ass 2.



4.4.1. WRITE

Transfer of 2 data sequences, each containing 4 frames of data. Target
indicates its ability to accept data by use of FCP_XFR _RDY I Us.

Initiator Tar get

S ACK
Recei pt of ACK by initiator indicates FCP_CMVMD is
ok. (FCP_CMD is a single-frame sequence.)

A long period of tinme may be required here
for the target to find space for the data or to
do some prelimnary nedia positioning.

Cemmmmmme - FCP_XFR_RDY
Target indicates readi ness to accept one
sequence of data

ACK  a-mema- - >
---------- > DATA sequence ID =1, CNT =1 (franme 1)
----- >X DATA sequence ID =1, CNT = 2 (frame 2)
Error occurs on interconnect at "X". The franme is
| ost.
---------- > DATA sequence ID =1, CNT = 3 (franme 3)
---------- > DATA sequence ID =1, CNT = 4 (franme 4)

Initiator has sent all the data franes,
so it starts an E D TOV tinmer for this sequence.

Target does not get all the frames, so it doesn't
send an ACK

Initiator's timer expires. ACK not received,
so the sequence has failed. Initiator sends ABTS to
make sure that this sequence is aborted.
ATBS  ---------- >
S BA ACC with Recovery Qualifier
Target returns BA_ACC indicating acceptance
of the sequence abort. Also included is the

Resource Recovery Qualifier

Initiator starts an R A TOV timer (120 seconds)
for use with RRQ

120 seconds later the timer expires and the resources described in the
RRQ are released. [This need to keep stuff around "forever"” in the RRQ
process is also sonething of a problem..]

Initiator retransmts the same data as before in a new sequence.



[Charl es asked whether it would make sense to only resend part of the
data, if some got through ok. | think that would be too fancy. The
sendi ng of data doesn’t take very long...]

---------- > DATA sequence ID =2, CNT =1 (frane 1)
---------- > DATA sequence ID = 2, CNT = 2 (franme 2)
---------- > DATA sequence ID = 2, CNT = 3 (franme 3)
---------- > DATA sequence ID = 2, CNT = 4 (frane 4)

S ACK
Target discards context for the sequence.

Recei pt of ACK by initiator indicates that the sequence is ok.
Initiator may discard context for this sequence.

VWhen the tape is ready to receive additiona
data, it sends another FCP_XFR _RDY

Cemmmmmme - FCP_XFR_RDY
Target indicates readiness to accept one
sequence of data

ACK  --emeea- >
---------- > DATA sequence ID = 3, CNT =1 (frane 1)
---------- > DATA sequence ID = 3, CNT = 2 (frane 2)
---------- > DATA sequence ID = 3, CNT = 3 (frane 3)
---------- > DATA sequence ID = 3, CNT = 4 (frane 4)

S ACK

Recei pt of ACK indicates that the sequence is ok.
Di scard sequence context and proceed to next
sequence.

Target observes that it has enough data to
satisfy the requirenents of the SCSI WR TE
comand, so it sends the SCSI status back

D FCP_RSP
Wth SCSI Status.

ACK  --emeea- >
Initiator discards exchange status since
as far as it's concerned, the command is conplete.

Target cl oses exchange and del et es conmand
cont ext .




4.4.2. READ

Transfer of 2 data sequences,

of data. Assume the host can accept al

comrand.

Initiator

Initiator does not get all

BA_ACC

ACK

each containing 4 frames

the data specified in the
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DATA sequence |ID
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1, CONT
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ACK  --emee- >
Recei pt of ACK indicates that the sequence is ok.
Proceed to next sequence.

Cemmmmmm - FCP_RSP
Wth SCSI Status.
ACK  --emeea- >
Target cl oses exchange and del et es conmand
cont ext .

Initiator waits for E D TOV after sending ACK to make sure no nore
sequences are comng. (This would be a resend of the FCP_RSP if the

| ast ACK had been lost on its way to the target.) After tinout expires,
Initiator discards context for this exchange.

120 seconds later the timer expires and the resources described in the
RRQ are rel eased.

4.5. Notes on Exanpl es

Any frame in the exchange may fail. The following lists the
handl i ng of each possible case. This is intended to foll ow
the FC- PH protocol exactly.

4.5.1. Loss of FCP_CMD single-frame sequence. In this case the target
never sees the command. Wen initiator's E D TOV tiner expires it first
sends an RES, then an ABTS. Depending on the result of the RES it can
det erm ne whether the comand needs to be sent again. If so, it resends
the FCP_CVD 11U using the sane information and the sanme exchange
identifier in a new sequence.

[1'"mnot sure about the sanme exchange? - Charl es]

4.5.2. Loss of ACK after FCP_CMD. In this case the target saw the
command and has constructed exchange context. Wen initiator's E D TOV
timer expires it first sends an RES to determ ne what needs to be done.
This is followed by an ABTS to cl ean up the sequence but maintain the
exchange.

4.5.3 Loss of ABTS after |oss of FCP_CMD sequence. In this case
the ABTS protocol times out. The ABTS protocol is tried n tines.

4.5.4. Loss of ABTS after loss of ACK after FCP_CMD sequence. In this
case the target has constructed exchange context, which is detected by
the RES. The ABTS is retried n tines.

5. Advantages of O ass 2

- Uses existing FC- PH features.
- Uses existing FCP Information Units.
- Good opportunity to automate the processing of each exchange.



- Sequence Initiative managenent is already defined in FC PH
- Sequence streanming is already defined in FC PH.
- CGood resource managenent, event driven in all cases:
- Sequence recipient rel eases context as soon as ACK is sent.
- Sequence initiator rel eases context as soon as ACK is received.
- Target rel eases command (exchange) context as soon as final ACK
is received for the comand.
- Initiator rel eases command (exchange) context as soon as final
ACK is sent for the comrand.



