P1394. 1 WORKI NG GROUP
March 19 - 20, 1997
San Jose, CA

D ck Scheel, chair of the working group, called the neeting
to order in the vicinity of 9:00 AM As is customary, the
attendees introduced thensel ves after which regul ar busi ness
started with an acceptance of the agenda.

Di ck expl ai ned that | EEE procedures recogni ze indivi dual
contributors not conpany representatives.

The draft m nutes of the October 7, 1996 neeting were
accept ed unani nously. The status report filed with the MSC
was di stri buted.

The draft agenda accepted was:

Draft 0.02 of the standard
P1394. 2 Li ai son Report

Progress on Sony net sinulation
Docunent Regi stry

Wrk Pl an

Deadl ock and starvati on avoi dance
| P/ 1394 |ssues

Reset notification

Speed map

Qpen i ssues

Revi ew of action itens

Meeti ng schedul e

DRAFT 0. 02 REVI EW

Calto Wong rai sed a question about the rules in 8.1 that
prevent a bridge frombeing the net cycle master. NB: The
new name "net cycle naster” replaces the informal "cycle
nonster” appellation for the singular clock source for the
entire Serial Bus net. The rules are incorrectly stated; it
shoul d be possible for a bridge to have no portals that are
cycl e sl aves.

Addi ti onal discussion on clock distribution throughout the
net lead to the conclusion that isochronous data packets
need to flow al ong the sane paths used for clock

di stribution. The reason for this is that isochronous
exchanges between tal ker and |listener(s) rely upon a shared
clock value: if isochronous packets are permtted to short-
circuit the path used for clock distribution they are no

| onger guaranteed to be in phase with the clock. The reasons
for this conclusion need to be stated in the docunent.

Dave Janes suggested that the "renote transaction”
capabilities need to be reconsidered for the sake of
security. The kinds of asynchronous requests that may be
forwarded could vary according to whether or not the new
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dormain on the other side of a bridge portal is unsecured
(uninitialized) or secured (already initialized by another
bri dge manager). This suggests that bridges nay be

manuf actured in two styles: secure or open.

P1394. 2 LI Al SON REPORT

Dave Janes presented an extract fromDraft 0.775 of the
P1394. 2 draft, which extract concerns bridging in the Seri al
Express environment.

Some 1394. 2 concepts have evol ved over the |ast year and may
be useful to the Serial Bus bridging work:

a)Sinple bus IDrouting tables that offer the possibility
of nore conplex routing than base / bounds but occupy
only slightly nore storage space (e.g., four tines as
many bits as the current P1394.1 schene);

b) Renot e transaction capabilities to access portal -
specific registers (contrast this with the "w ndow'
nmet hod described in the current P1394.1 draft);

c)Constrained renote transaction capabilities into
dormai ns that have al ready been "secured" by other
bri dge managers. This permts secure bridges to be
i mpl ement ed;

d)In the sane vein, renote "ring" notification to a
bri dge manager (or other node) that does not require
know edge of the destination---the intended recipient
of the "ring" had previously configured the bridge to
transmt an alert.

The group decided to investigate the useful ness of these
I deas to P1394.1 and create a proposal couched in terns
famliar to Serial Bus users.

SONY NET SI MJULATI ON

Du Hung Hou presented inception-to-date results from Sony’s
efforts to sinulate bridge behavior. The project was started
to provide proof-of-concept and experinental test-bed for
Sony’ s exploration of bridge architectures.

The sinulation may be scripted to express node, bridge and
I sochronous behavior. Events occur sequentially and tine
del ays may al so be expressed within the script.

Si nul ati on has produced recommendations for changes to the
P1394.1 draft:

a) Rel ocat e PORTAL_SELECT regi ster outside of the portal-
specific window to avoid wi ndow "nesting" effect.

The docunent that describes the work is BROO1r 00. pdf.
DOCUMENT REQ STRY

The wor ki ng group selected the foll owi ng nonencl ature for
docunent s:



BRnnnRrr. pdf

The nnn is a docunent nunber assigned by the Secretary,

Pet er Johansson. Contact the secretary by EMail at

pj ohansson@uol . com for a docunent nunber; when the docunent
Is available, forward it to the Secretary who will see that
It is placed on the FTP site. The revision |level of the
docunent, rr, is assigned by the docunent author and is
customarily expected to start at zero and increnent
nonot oni cal | y.

Wrking group mnutes are | abel ed as foll ows:

Midmmyy. pdf
In the above, dd is the nuneric day of the nmonth, mmmis the

al phabeti c abbreviation for the nonth and yy is the two
| east significant digits of the year.

The working drafts of the standard are identified as
Dvv_rr.pdf, where vv is the version level and rr is the
revision | evel.

Wor ki ng group participants are requested to post new
docunents to the FTP site at least three (3) full business
days before the next neeting. If an author cannot neet this
requi renent, the onus is on the author to bring an adequate
nunber of printed copies of the docunent to the neeting.

WORK PLAN

After a detailed discussion of | EEE procedures and

t erm nol ogy (sponsor ballot, recirculation ballot, RevCom
MSC, etc.), the working group concluded that Decenber, 1997
is arealistic target date for conpletion of the working
draft. The next MSC neeting is in January, 1998, at which
time the request for sponsor ballot would be nade. If the
sponsor ballot, preparation of ballot responses,

recircul ation ballot and final review by RevCom fol | ow
patterns typical of the IEEE in the past, January, 1999, is
projected for final approval of the standard.

The first significant m|estone before Decenber will be the
publication of a Draft 1.00 when the group deens the
docunent to be substantially conplete. No accurate estinmate
of when this m ght be was offered.

DEADLOCK / STARVATI ON AVO DANCE

Dave Janes gave a short tutorial on the nature of deadl ock
and starvation on a split-transaction bus. The design
principals that avoid these problens include:

a) Separate request and response queues; and
b) A preference to prioritize responses over responses.

Not e that although b) is generally desirable, if carried to
extrenme can result in starvation



A common m sunderstanding is that the separation and

I ndependence of request and response handling requires
addi tional hardware. This is not necessarily so: careful
design can permt independent, non-bl ocking behavior while
sharing hardware resources between requests and responses.

The deadl ock and starvation problens are not unique to
bridges---it is just that the higher Iikelihood of
congestion wthin bridges exacerbates the problem

P1394a intends to add an informative annex to illustrate the
nature of the problem and educate inplenenters. It is
difficult to wite exacting rules to prevent deadl ock and
starvation because particular strategies may be robust for
sonme applications / inplenentations but not for others.

| P/ 1394 and GLOBAL BROADCAST

The antici pated standardi zation of IP traffic over 1394 by
the 1 ETF raises an issue for the bridge working group:

gl obal broadcast. "d obal broadcast” is defined to nmean an
unconfirmed wite request that is propagated throughout the
Serial Bus net.

At present there are two proposals for global broadcast:

a) d obal broadcast is identified by destination_bus ID
Ox3FE; and

b) @ obal broadcast is identified by a conbination, when
destination_I D equal s OXFFFF and source_bus_ID is not
equal to Ox3FF

Taka Fujinori and Peter Johansson expl ai ned the respective
proposals to the group. The ideas are the subject of
controversy at present and are explained in nore detail in
docunments to be submtted to the FTP site. Please consult
t he docunent i ndex.

There was agreenent in the working group that a facility for
gl obal broadcast of asynchronous wite transactions is
needed for P1394.1 but further study and debate are required
before a choice of either (or both) nethods can be nmade.

RESET NOTI FI CATI ON

Di ck Scheel presented a short paper on problens that may
occur when 1394 errors occur in the transm ssion of
broadcast wite packets to the RESET_NOTI FI CATI ON regi ster.
These docunents are avail abl e as BR002r 00. pdf and
BROO3r 00. pdf at the FTP site.

The sinplifying assunption is that subsequent to a reset
notification, the notified node receives no information as
to which bus experienced the reset. This requires the
affected node to assune that ALL buses may have experienced
a reset and to interrogate the configurati on ROM of al
renote nodes to which it had directed requests. The
princi pal advantage is the idenpotent nature of the wite to



RESET _NOTI FI CATION; there is no requirenment to latch the
first wite until software retrieves the val ue.

If this is workable, it can |lead to additi onal
simplifications in the bridges and in the reset notification
/| acknow edgnent protocol.

Dick then presented a proposal to elimnate the quarantine
bit in bridges. It is based upon the use of a spanning tree
topol ogy for the routing of asynchronous packets and
envi si ons an expandi ng "wave front" of reset notifications
that place bridges into states where they discard all renote
request and response packets. In sone ways this creates a

gl obal reset (although it does not affect |ocal traffic).

SPEED NAP

There are a nunber of different issues for the managenent of
speed in a Serial Bus net:

a) The maxi num speed that nmay be used to transmt a packet
bet ween two nodes on different buses;

b)In order to maximze bus utilization, an "in transit"
transm ssion, i.e., between an outbound portal of one
bridge and the correspondi ng i nbound portal of another
bri dge on the sane bus, should occur at the fastest
possi bl e speed between those portals; and

c) The recreation of an appropriate speed code for the
transm ssion of the packet to the ultimte recipient
(the speed at which the packet was first transmtted
reflected the fastest speed to the first bridge
portal).

This is a continuation of the sane di scussion fromthe
Cct ober neeting in Rednond, WA

Wth respect to a), a net-w de speed map i s not useful. On

t he other hand, the sl owest point-to-point PHY connection
bet ween any two nodes in the net determ nes the maxi mum si ze
packet that may be transmtted. Possible solutions are:

a)Trial and error. After discovering the existence of an
interesting renote node at S100, the requester attenpts
ot her packet sizes to probe the maxi num support ed,;

b) The bri dge nanager maintains a very |large array that
enabl es tabl e-l ookup of the maxi num si ze packet
permtted between any two of the 65,535 possible Serial
Bus nodes. Note that although this array m ght appear
very large in terns of the Serial Bus address space it
consuned the actual inplenentation in a bridge nmanager
m ght be very sparse; or

c) The bridge manager provides a service where the
requester may supply argunments of source_ID and
destination_ID and the bus manager returns the | argest
packet size. An advantage of this approach is that



other information could be returned as well, such as
the speed to use when the requester first transmts the
packet (i.e., the maxi num speed between the requester
and the first bridge portal).

Wth respect to transm ssion between one portal and an
adj acent portal while in transit, three solutions were
suggest ed:

a) There i s one speed value that represents the | owest
comon denom nator of speeds between the portal and all
ot her portals on the same bus;

b) There is a 1,023 entry table of 3-bit entries that
provi des conplete speed information based on bus ID;
and

c)If a "multiplexed" routing schenme (such as the one
proposed in Annex C of the P1394.2 draft) is used, it
woul d require 64 3-bit entries to provide the necessary
i nf or mati on.

After considerabl e discussion, the working group sel ected a)
as the nost workable. If this is inadequate for future,
sophi sticated bridges it is never the less sufficient for
environnments where there only two bridge portals on any one
bus. Even in topol ogies where there are nore than two
portals on a bus it nmay often be possible to group bridge
portals close to each other so that they may all transmt at
a single high speed.

As far as the speed used for the final transm ssion to the
destination rode, there was agreenent that the bridge needs
to keep a copy of part of the local bus’s SPEED MAP (only
the row that corresponds to the portal’s PHY) in order to

obtain the speed code.

OPEN | SSUES

Does the jitter behavior of cycle timers within bridges have
to be constrained beyond the requirements of 1394-1995 in
order to make bridged systems work?

What is the security domain of a Serial Bus net? Are bridges
supposed to provide security between enumerated buses? Or is
it an acceptable model if the entire net is a single

security domain? Raise the security issue at the 1394 TA.

Define a minimum set of transaction capabilities for
bridges. For instance, are read4, write4, lock4 and lock8
adequate? Perhaps block transactions with lengths up to 64
bytes would be useful, even if not necessary.

Do bridges have different requirements for fair and priority
arbitration than other 1394 nodes? How does the P1394a
proposal to waive fairness requirements for responses affect
bridges?



The standard needs to have a separate section or annex the
enuner ates the hardware changes needed in |link designs to
specifically enable bridges. Sonme of these requirenents nay
be in conflict wwth conpliance requirenments of other
standards, such as P1394a, and it nay be necessary to nake
explicit that they are exenptions for bridges and bridges
only.

ACTI ON | TEMS

Pet er Johansson to work with David Janes to prepare a
proposal based upon concepts from P1394.2 Annex C.

Bob Gugel to investigate within Tl and the backpl ane
community whether or not the wite behavior of NODE IDS
coul d be redefined so that the physical IDis not altered.

Di ck Scheel to post the new docunent registry requirenents
to the reflector.

Pet er Johansson to edit the next document revision and post
it to the FTP site.

MEETI NG SCHEDULE

The next schedul ed neeting of P1394.1 is Tuesday and
Wednesday, May 13 - 14, 1997, in the Bay area (nost |ikely
the South Bay). Dick Scheel will confirmthe neeting

| ocati on.

ADJ OQURNVENT
The neeting was adjourned at 1:00 PM on Thursday, March 20.
ATTENDANCE

Nancy Chang (408) 955-5743 nancyc@si . sel.sony.com

Taka Fuj i nori 81- 3-5488- 6353 fujinori @v.sony.co.jp

Bob Gugel (972) 480-3715 r-gugel @i .com

Du Hung Hou (408) 955-5742 duh@si . sel.sony.com

Dave Janes (415) 494-0926 dvj @ci zzl.com

Pet er Johansson (510) 531-5472 pjohansson@ol .com

M chael Nguyen m chael . nguyen@ cpa. fujitsu. com
Di ck Scheel (408) 955-4295 dicks@si.sel.sony.com

Mng L. So (408) 486-8126 nso@pti.com

Cal to Wong (914) 945-6382

cxw@hi | abs. research. philips. com
Benj am n Pan (408) 588-8379 bpan@3. com

PO NTS of CONTACT
FTP site: ftp.synbios.com/pub/standards/io/ 1394/ p1394.1

Refl ector: pl394. bridges@un.com
(mai nt ai ned manual |y by bob. snivel y@un. com

Chair: dicks@si.sel.sony.com
Editor and Secretary: pjohansson@uol.com



