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ENDL

August 10, 1991

To: Disk Attach Study Group Members
X3T9.2 Members

Subject: Disk Attach Project

The attachments to this memo are:

- Ietter fram Dal Allan to Bill Rhinehuls, X3 SPARC Chair
- Response from Dal Allan to Clyde Camp

- Ietter from Clyde Camp to Bill Rhinehuls, X3 SPARC Chair
- Ietter from Dal Allan to IEEE

T believe the attached are self-explanatory, as they represent the latest
information as of this date on the memory-model interface definition for
disk drives.

There is an issue of charter and direction here which will affect all of us

in one way or the cother. That is why this is being put into the hands of the
standards management -committees within IEEE and X3.

I. Dal Allan

F
14426 Black Walnut Court, Saratoga, California 95070 (408) 867 - 6630
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August 10, 1991

Mr. William Rinehuls
ASC X3 SPARC Chair

US Department of Defense
8457 Rushing Creek Ct
Springfield

VA 22151-2532

Dear Bill,

Enclosed is a copy of my letter to Clyde Camp, which contains my comments on
the record. The latter is a fine effort, but unfortunately, re-creating a
historical record of events is both extremely difficult and unlikely to be
totally accurate. History has to be taken with a grain of salt, because all
parties involved suffer from selective recall, and less than perfect memory.

Even though it may not seem that way given the size of my response to the
record, I do not think the history is particularly relevant to the subject
matter at hand.

The important issue is to do the right thing for industry, and that makes
input from those who will implement interfaces the critical players here.
Vendors will be responsible for designing the disks and selling them, and
integrators will have to design systems around the disk drives.

I hope this investigation will solicit opinions from participants as a
factor in shaping any standards activity. Companies that have attended at
least three meetings include Apple, DEC, IBY, Integral Peripherals, Quantum,
Seagate, and Western Digital.

As an exanple of the considered thoughts that participants offer, I have
attached a copy of a fax received from Jim McGrath. Jim is the only partici-
pant in the technical activities who is a member of X3T9.2, PCMCIA and DASG.
His remarks seem to separate ard clarify the issues involved here.

Yours sincerely,

I. al Allan =

cc: C. Camp
M. Freeman
D. Hierman
N. Shommaker

PG B b Wabunat Conert, <gpaties 4 alitiaa 95070
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EXTERNAL. MEMO

DATE: Augusl 5, 1991
TO: Dal Allan

FROM: Jim McGrath
Quantum Carporation
408-894-4504
fax 408-894-3208

SuUBlJ.: IEEE Disk Attach/ANSI SD3 Charter Split

This is a draft of the proposed distinction between the two efforts that we talked about last
Friday. [ would appreclate your comments in preparation for the upcoming SCS1 micetdng.

This is an attempt to avoid overlap between the [EEE and ANSI standardizadon efforts
involving disk devices that can be directly arttached to a microprocessor bus. In brief, the
IEEE effort should be focuscd on bus relaicd issues and be exiended to cover non-disk
devices, while the ANST cffort should be focused on the disk device interface.

Nen-disk devices considered would be those that, like disk, could be accessed via a
memory-model interface but have performance characteristics that distinguish them from
RAM. Such devices might Inclucf:ﬂash memory, lape, CD_ROM, optical paper. All
devices would have a higher degree of inzlligence than bare memory chips.

Bus level consideradons would include: accessing memory; recognizing device
performance characieristics; DMA; Interfacing to specific microprocessors and buses.

The disk level interface would focus on the physical, electrical, and firmware related
aspects of the drive interface, These include the precise form factor, connector issues,
available signals, and signal chamcteristics.

Qbviously there will be arcas of mutual concern that will requirc a closc linison
relationship. Converting drive level to bus level signal characteristics; byte and word sizes:
and device configuration information are obvious areas of overlap. But the bullz of the two
efforts should be distinct enough so that, once some boundaries arc drawn, work can
proceed without an undue coordination burden,

1 R/S/91
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August 10, 1991

Mr. Clyde Carp
Texas Instruments
POB 655474 HMS238
Dallas

TX 75265

Dear Clyde,

As per your request to correct the record, following are my comments
accompanied by explanations. In your cover letter:

para 4: "... a letter abjecting to the proposed work was received from
Mr. Allan."

I did nat cbject to the work. I believe in the work. What I said was:

The purpose of this letter is to request that there be no formal action
taken on this matter until a mmber of technical issues have been
clarified. Until some decisions are reached, it is not clear whether
this is really a new project or actually an extension of an existing
standards activity.

Nothing causes more confusion than multiple standards bodies working on
the same activity. My cbjective is to avoid this possibility.

Chronological Bumsary December 1930: Liaison was not attempted with POMCIA
(Personal Computer Memory Card Internmational Association). Of all the orga—
nizations which should have been contacted, the most overlap was with PQMCIA
because a first draft of their memory-model interface specification was
already published.

Item 2: I disagree with the statement "...it seemed at the time that there
was no serious gverlap of effort although there was some resistance on the
part of Mr. Allan to the work of the DASG."

Martin was told very clearly that there was a serious averlap of effort in
our first phone conversation.

The points I made were:

- there was already an effort under way for a memory interface for disk
drives at the POMCIA,

- disk interfaces were the responsibility of X379,

- if RCMCIA turned out to be suitable for a standard, T expected that any
extensions and changes to it for Winchesters would be handled by X319.

1820 el Waliad Conet, ~acatoma, U ahiboraea 5070 [H LI H T

Page 2 of Response to Clyde Camp's letter,of hugust 8

You spoke of printed regords. There are some which I am sure you do not have
which reference discussions regarding a memory interface for disk drives. I
have attached copies of material, and following is a summary.

The first open discussion of a memory interface for disk drives occcurred at
the industry ad hoc held May 29-30, 1990 which pre—dated the formation of
the Small Form Factor (SFF) Committee. Dave De [auter distributed copies of
an article about POMCIA, and asked that the interface and the connector be
part of any SFF activity.

The SFF Camnittee was formed in July, 1990 ard the first formal meeting was
held on August 27. More time was spent on the subject of a memory interface
for small disk drives at this meeting. It was felt a standards effort would
soon begin in this area, but there would be no formal activity in X3T9 until
recommendations were drawn up for X3T9 to act upon.

It was agreed the d'laztér of the SFF Camnittee did not include inventing new
interfaces, but did include proposing that X3T9.2 begin such an activity
based on SFF Comittee imput. I was given the action item to find out where
to obtain copies of the POMCIA specification.

There are some who place no credence in the industry comittees which are
not accredited standards making bodies. Specifications produced by these
bodies often become de facto standards which are later formalized by a
standards committee.

The PCMCTA specification is not being developed by a standards comittee but
it will be shipped in volume next year on a significant mmber of products.
Although not presently compatible with P1212, disk vendors at the DASG have
presented ideas on how to enhance PCMCIA, and incorporate both PCMCIA and
P1212 into the same disk drive.

Ttem 3: I did not state that the "electrical and protocol aspects would have
to be hardled elsewhere," I said they belonged to X3T9. Let me quote you
from the charter submitted to, and approved by, the members:

".... approving a new interface represents years of work which should be
done in one of the X3T9 camittees."

Martin attended this SFF meeting at my invitation but said nothing about his
planned DASG. I thought the subject of our previous conversation was dead.
It came as a shock when a second-hard copy of Martin's E-mail inmvitation
arrived fram a client asking for an opinion on the DASG meeting.

Item 5: I did not attend the February 11 meeting and do not understand the
comment that "X3T9 had not been previocusly receptive to the idea of having
the disk look like RAM memory."

I do not recollect any instance in vhich this subject was ever raised in an
¥IT9 committee. I do recall conversations in the SFF Committee on havirg a
disk look like RAM memory, and it was agreed the responsibility was X319's.
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Page 3 of Response to Clyde Camp's letter of Auqust B

Item 8: It is somewhat misleading to say that I "..,introduccd the idea of
working with the POMCIA" on March 18.

It is more accurate to say it was re-introduced because it had first been
covered when I spoke with Martin several weeks before. What I did at the
DASG was reiterate my phone conversation:

- duplicate standard efforts should not exist,
- POMCIA had an ongoing effort,
- the charter for disk interface standards belonged at X3T9.

I invited John Relmer to attend the DASG because he knew nathing of the DASG
as Martin had never contacted him. John was asked to provide some background
on PCMCIA and what difficulties and opportunities might exist in working
together. As John did not receive my voice mail until an hour before he
arrived at the meeting, he was completely unprepared.

It was at this meeting that I agreed to the compromise that all political
issues such as charter and projects would be set aside until we completed
the technical issues. NOTE: When I was told in June that a decision was
pending on the DASG PAR, I felt this was a political issue of charter and
project responsibilities. This prompted my letter asking that a decision be
delayed until all the relevant standards organizations became involved to
settle the matter of charter and responsibility.

Item 11: A small correction to give credit wher=s it is due. I did not
propose the options for the DASG at the May 13 meeting, but summarized the
migration ideas developed by Tom Hanan and Jim McGrath.

Item 13: The June 14 DASG meeting was unsatisfactory from my point of view.

Martin received a copy of my letter to NESOM prior to this meeting. I took
copies to serve as discussion material for the group to hear ideas for and
against my content. Martin did not want the subject discussed, or my letter
distributed. My letter should have been discussed and the attendees been
given the opportunity to review and criticize it.

When you talk of "more heavily attended by systems oriented people" it ’
should be made clear that the three additional attendees were amployees of

. the host company (Apple), and no other systems manufacturers were present.

Item 15: I was surprised to read that I "had promised to attend the NESCOM
meeting," because I left for Japan that week. It would have been impossible
to attend, and I had no intention of doing so.

Ttem 19: It is no coincidence that the DASG attendance was highor than
average on July 15. The SFF Comittee meets in the morning and the SCST
Working Group meets the following day.

A camparison of the attendance list illustrates the dependency of DASG on
X379.2 activities. Only one company representative attended just the DASG
meeting. All other attendees were in Valley Forge [or at least one or both
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of the other activities'held the same week.

—_ 3

| SFF & DASG | SFF, SCSI & DASG | SCSI & DASG | DASG Only _1
Cirrus leogic Apple Adaptec Milips Research
DuPont W Industries Amphenol
ELCO bEC NCR
Hewlett Packard ENDL Sony
Integral Periph'ls | IBM Unisys
Intel Maxtor
MiniStor Periph'ls | Panasonic
Molex Quantum
Western Digital Sun Microsystems

Item 21: I prepared the lspy for a memory interface to give X3T9.2 menbers
the equivalent of a PAR to debate at the hugust plenary. It ls'the vehicle
to respord to Del Shoemaker's request that X3T9.2 form an opinion.

In order to discuss and decide what to do, we needed an agenda item and a
specific proposal. I did not have the DASG documents with me at the time as
it was prepared on-line while the SCSI working group was in session.

The memory interface is but one of three project proposals that will be
debated by X3T9.2 at the August plenary.

Ttem 25: The next meeting of the DASG on August 16 was not "re-arranged so
that Mr. Allan could attend."

The recommendation to hold even-month DASG meetings on the Friday before
¥3T9.2 met was proposed and accepted in April, at a meeting which T did not
attend. The June 14 and August 16 meeting dates were set in accordance with
that decision.

There was speculation about the low attendance at June's meet;ug None of
the altermatives discussed (meeting earlier in the day, changing the date,
etc.) were acceptable to the members present.

CONCLLISTON:

I must confess to having a problem with the impression I drew from your
report that it is Allan vs Freeman, and that several concessjons have been
made because of my attending the DASG.

T stated to you in our conversation, that my biggest issue originally was
that no effort was made to check with other standards committees or incustry
groups before the DASG project was proposed. The SFF and PCHCIA ar:t;iuities
were no secret, they were widely publicized in industry news magazines and
press publications. Your history of events confirms that no effort wns made
until after Martin's November 12 submission.
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Martin's first words last year accused me of not having authority to form a
camittee (SFF) to do work that "belonged to IEEE." We definitely started
off on the wrong foot, because my reaction to this was negative. It did not
improve matters that Martin dismissed the activities of SFF and PCMCIA as
meaningless because they are not accredited committees.

It may surprise you, but I am in agreement with what Martin hopes to achieve
when he talks of futures and applications. I disagree with him on the way to
achieve it. Other devices which buses must support have characteristics that
are different to DRAM, and must be considered. Flash-ROM is one, and there
are likely to be others.

- Your history deals heavily with my interactions with the DASG. I admit that

1 am the catalyst for your involvement, but there are more members on the
DASG than Dal Allan who warrant mention in your report e.g. there is no
mention of the letter that Tom Hanan wrote.

No effort has been made to poll the attitude of companies which would have
to implement a memory disk interface. It seems to me that what they think
shauld be more important than what either Martin Freeman or Dal Allan think.

Several mamifacturers have attended the DASG meetings, and I would very much
like to see their input to NESOM and X3T9 re this subject. All those who
have shown serious interest in DASG can be categorized very quickly, by
counting how many meetings were attended.

I request that the opinions of individuals or companies which have attended
at least three of the DASG meetings be included in your report. Dennis Pak
can provide you with a more comprehensive list, but companies included in

such a list are Apple, DEC, IBM, Integral Peripherals, Quantum, Seagate, and

Western Digital.

In this way, the subjectivity of a "Martin & Dal" history can be balanced by
chjectivity. Without such input, I do not see how NESQOM or X3T9 will have
the facts needed to make a balanced decision.

Yours sincerely,

=2
T
I. Dal Allan L

Freeman
Hierman
. Rhinehuls
. Shoemaker

oros
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A word of explanation re the attached material extracted from the ENDL
letter. £

The ENDL Letter is produced monthly for ENDL clients to keep them informed
as to what is happening in storage and interface activities. It contains
extensive detail on subjects which are believed to be of value and interest
to clients. Though not public, they do represent a record, and a history of
prior events.

The ENDL Letter does not represent the formal minutes of meetings, but I
have included these extracts because they are a snapshot in time. My purpose
for including them is to verlify my statement that the subject of disk drives
being attached in a mmber of ways, including memory-model, was discussed in
public by a large number of storage industry participants.

To give scme idea of the individuals and companies involved, I have also
fncluded a list of attendees at these meetings. All these companies were

" aware that there was standardization activity going on for a memory-model

interface several months before the DASG proposal.

The mimites of the Jamuary 1991 Small Form Factor Committee included a copy
of my proposal to re—state the charter. It was approved unanimously.

The "other contents® referred to in the last paragraph does not refer to
interfaces, as interfaces were excluded from SFF documentation by the second
paragraph. IDEMA (International Disk Equipment Manufacturers Association) is
an industry group which has a standards activity to establish specifications
for disk drive components.
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Verbatim esttract from report on Small Form Factor ad hoc Hay 29-30

During the meeting, several different ideas on mounting and connectors had
been bandied about. A letter had been received from INMOS, stating that "the
suggestion of disk drives being treated like chips is in no way outlandish.”

INMDS had faced a different, but similar, problem for a board standard and
designed a TRAM, which was basically a 16-pin DIP.

In developing the TRAM, INMOS had “considered the problems of small size,
modular size, small connectors, and mechanical fixing, all of which need to
be considered by small form factor drives."

Dave De Lauter (Maxtor) had brought copies of an article which described the
recent PC Card standard which used a memory-style interface for RAM and ROM
cards to be plugged into portable computers. The 2" * 3" card has a straddle
mounted high density &8-pin connector which Dave felt was cminently suitable
for a small drive.

The other likelihood was a serialized interface so that the connector could
be as small as possible. This could be SCSI or some other interface that
suited the drive (it might be difficult to squeeze enough logic into a 1"
drive to support the controller and its buffers).

Verbatim extract from report on Small Form Factor Cammittee August 27
A list of what the group wanted to discuss was laid out:

o Size and dimensions
o Mounting schemes

o Connectors
o Interfaces

o Transputer
o FC MCIA

..... it is expected to be a new world for interfaces as well. There are all
kinds of altermatives:

o ATA a Serial
o SCS1 o BFC MCIA

o Transputer
o Proprietary

Fxpected to be highest volume is the ATA (embedded AT Bus), and every device,

is likely to have a SCSI variation. A serial interface is likely to appear
which relies on logic on the board to which the drive is mounted. There will
undoubtedly be proprietary versions, but a standard activity sometime in the
next couple of years is likely.

PC MCIA defines the RAM/ROM card which is likely to be an explosive market
on laptn‘nps- It seemed reasonable to expect that laptop manufacturers will
want drives with the same interface as memory cards.

‘he transputer is an TMMOS patented concept which transfers chunks of cdata
bethaf"n elements by treating them as objects. It uses a PFGA (Pin Grid Array)
mountirg system and THMOS is looking to liceonse its use to all comers.

126 HEaek Walnat Couet, Saratogpa, Califormia 95070 CHM BT 66N
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In attendance at the May 29-30 ad hoc vere:

M M. Ignasik Methode B. Masterson

G. Piserchis Miniscribe S. Cowen
Maptec T. Newman D. Perry

5. Von der Haar Olivetti D. Trupski
AMP C. Brill Prairielek J. Blagaila

E. Gorman T. Klein

B. Whiteman Quantum K. Cocksedge
Areal Technology E. Bush R. Yadava

I. Roth Rodime C. Jarboe
cinch Connectors G. Whetstone Seagate J. Fife
Cirrus logic J. Chen R. Hoehnle
Conner Peripherals L. Fujitani C. latourette
DuPont K. Pufuhashi G. Milligan

D. Georges P. Wassenberg

G. Oleynick F. Willems

J. Sarricks sun Microsystems 5. Doherty

5. Teng P. Rikkonen

D. Wagner B. Snively
ENDL D. Allan M. Webb
I J. Fasig sundisk R. Miller

G. Penokie B. Norman
Intellistor C. Fermalld Syquest Technology H. Yang

B. Schulwitz Toshiba America B. Lawrence

H. Soderfelt 5. Lerch
Jvc K. Tomoda Visqus J. Patton
Maxtor D. De Lauter Western Digital C. Bonke

L. Lamers Zenith A. Walten

In attendance at the Mugust 27 BFF Committee meeting were:

M B. Herron Maxtor L. Lamers

G. Piserchis Maxtor Colorado R. Bonner
Maptec T. Newman D. Perry
AMP C. Brill Methode Elect B. Masterson

B. Hurdle NCR T. Kozlowski

E. Marsh Quantum R. Yadava

B. Whiteman Redime C. Jarboe
Apple D. Turnbull B. Serpa
Areal Technology E. Bush Seagate C. Latourette

I. Roth P. Wassenberg
Cinch Connectors G. Whetstone Sun Microsystems S. Doherty
Conner Peripherals B. Klevesahl V. Garcia

C. Haylor F. tig
DuPont D. Wagner P. Rikkonen
FNDL D. Allan TEAC America M. Hnlsel
1 G. Penokie Texas Instruments R. Dominguez
Jvc K. Tomxia Western Digital T. Hanan

LLE2G Mack Walnot Conrt, Sacatoe, Califora 95070 (o anT  Ohon



S/l

Sim Mlcrm'y:tcm: .
TEAC, Amexica
: chlcm D-gnt:l

ENDL o

January 13, 1991

To: 5Small Form Factor Comittee
Subject: HNew Interfaces

Sam of the phone calls taken over the last few weeks have assumed that the
SFF Committee is going to invent or bless at least one new interface.

My response has been that this is not the purpose of the SFF Comittee, as
approving a new interface represents years of work which should be done in
one of the XJT9 camittees,

;,!;s\u ..3!{ -! S5
&5 RSy
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To this, I have sometimes added that it is possible the SFF Committes may
hear about new interfaces before X3T9.*, and that the SFF Committee may wind
up being a catalyst in recommending that a new interface project be started.

I sea the role of the SFF Comittee as being to define the critical Ffactors
required for the packaging and intermatability of new ucneration drives in
constrained applications. The list of activities includes:

- physical dimensions
- cunnector altermatives

- connector pinouts for interface standards where the existing pinouts are
not suited.

Once we reach agreement on the interface pinouts, I expect the SFF Comnittee
to propose these pinouts to X3T9.* for inclusion in a future revision of the
standards.

At this time, I am not sure which organization should standardize the other
contents of a Small Form Factor document. It may be X3T9.#4, it may be IDEMA,
it may be TEEE, it may be nobody and »= let it ride as a de facto. These are

political issues that should not take -1 much time until we are finished our
technical job.
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August 8, 1991

M. William Rinehuls

ASC X3 SPARC Chair

1S Deparlment of Defense
RIST Mushing Creek Court
Springlield, VA 22153-2532

Lyear Bill,

I am lorwarding this to yon (as X3 SPARC Chair) for your information and action
(il appropriate). At issuc ia whether or nol a proposed MSC program ia significantly
overlapping in scope with anything that X1T'9 is dong.

Briefly, the MSC has proposed a standard to allow extremely small disk drives, mounted
directly on circuil boards, to in effect emulate physical semiconductor memory. This
in-nol just a simple extension of existing methods which treat disks as archival storage
scparate lom main memory. Rather, it is to develop techniques for fully integrating disk
diives inlo the physical or logical imewory space of 1l system in which ey are installed,
‘T'he Disk Attach Study Group (DASG) has been looking al this since November, 1900,

Because this work might have conflicted with the work of X3T9.2, the DASG Chair
contacted John Lohmeyer (X3T9.2 Chair) via e-mail. John stated that, although he
knew of no X3 project similar to the proposed proiect, an indualry commillee known
as The Small Form Factor Commillee (SFFC)Y might be warking in this area. When
conlarted, the SFFC's chair {(Dal Allan; who is also vice-chair of X1'9.2) indicated that
the SFFC was involved only in the mechanical and connector aspects.

Nased an this asseasment, the project was approved by the MSC and submitted 1o the
Dune IRER NESCOM for approval as P1261 Twe weeks prior to NESCOM, a letler
ohjecting to the proposed work was received f[rom M:. Allan. Il was unelear al the Lime
whetlier or anl the leller represeuled a personal opeaion of My, Allan's {whicl in fadl
i alid), a poaition of the SFFFC or a position of N3 Becanse of Lhe shorl nolice and
uncerfainly, and because Mr. Allan did not attlend NESCOM Lo clarily his objeclions,
NESCOM postponed action on Lhe request for PAR antil als Seplember mecting,

| have since heen assigned the task of investipating she matter further and pensraling a
tepor! wad recommendation for that meeting. The pest DASO meeting is August 16 and
The nest XA meeting is the week of Anpgust 19 12 bl e addressing e issue anil

maty develop a recommenidation of some sort. Based on Lhese inpuls plus phone inlerviews
throuph August 28th 1 sill submit a final report and recommendation Lo NESGOM on
the st =eek in Seplember.

NESCOM will approve or disapprove the I'1261 PAR submission al its September 25
meeting. Representatives from X319 or other aflecled parties are again invited to allend
that mectiug if they so desire. Note that the [inal decision on this matter does lir wilh
the 1EEE Standards Board, which usually follows NESCOM's recommendation.

T'he remainder of this mailing is a detailed chronelogical hislery of pertinent events as [
know them, but | have no conelusions at this point.

Itegards and Thanks,

A

Clyde U amp
Chas “f .+ sprocessor and Microcomputer Standards Subcommiltes

encl:
Clironologival Swinmary
Delailed Chronnlogical History

GC: Martin Freeman
DASG Chair
Philips Research
4005 Miranda Ave. #175
I'alo Alto, CA 94306

Dal Allan

SFFC Chair

ENDL

1426 Rlack Walnut Ct,
Sarataga, CA 05070

Dellert Shoemaker

NATe Charr

Digital Eguipment Conpotiation
L1 Pennsylvania Ave, N
St e sl

Washinglem, .0 20011

1on Heipman

ILEE NESCOM Chair
L bimpng Hrook 1td.
Lanesot, N 077 s 1142
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Chione ;'[n-)gic-'.';I‘ Summary

. November, 1990 - Disk Altach Study Group Formed by Mst

Deveber, 1990 - Liaisons with interested parties set np Verificalion fian XY
Chaie that X3 had ne directly related projects Verilication lrom SFFC Chan that
SIPIPC was concerned ouly with mechanical aspects of disk attack.

. Februacy, 1991 - First Disk Attach comumittee meeting {(have occuned monthly

since then)

. Martch, 1991 - Disk Altach PATU approved l-:_v MSe

 April, 1991 - Disk Attach PAR submilled 1o RESCOM

May, 1901 - Strawman propnsal developed by DASG

June, 1391 - Dal Allan sends letter to NESCOM opposing P126]

June, 1991 - NESCOM, lacking any furlher X3T9 inpul, postpones approval until

Seplember and appoints Dr., Borrill to look into pessible overlapping scopes belween

N¥T® and DASG.

_ July, 1991 - Dr. Borrill writes letter to X3T9 Chair asking for clarificalion on X370

and X3T9.2 charter.

July, 1991 - X3T9.2 proposal similar lo DASG strawman appears on eleclionic
hulletin board and agenda for August X3T9.2 meeting.

. August, 1991 - NESCOM Chair reassigns autherity ta investigale malter from

1Dr. Barrill to Clyde Camp.

Tk, At Mo e coomp sy Page |
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Nute: Thr follouiing 15 correct as far us [ have heen able to ascertowm
from printed records and duect intervicws with the purties converned.
If theve 1s anything anyone belicves to be incarrectly stated or otherwnse
wn error, please conluet me vamediately. Otherunse the record unll be
assumed correct as slaled. -

November 12, 1900

Dy, Marlin Frerman proposed a project to the Mictoprocessor Standareds Commil-
tee (MSC) which would allow extremely small disk drives, mounted ditectly on
circuit boards, to in eflect emulate physical semicondncior memory. This was not
just a simple extension of existing methods which treal disks as special archival
slotape. Rather, il waa lo develop technigues for fully intepreting disk diives intu
the plysical or logicdl memory space of the system in which they were inatalled.

After discussion, the Disk Altach Study Group (DASG) was authorized Lo further
research the industry interest and related projects and to repotl back to the Janvary
meeting of the MSC.

. November/December, 1990

By lLelephone conversations, e-mail and FAX, various discussions were held between
Ur. Freeman, John Lohmeyer (X3T4.2 Chair) and Mr. Dal Allan (Organizer of
the industry Small Form Facter Commiltee (SFFC) and X3T9.2 vice chair) to
determine exactly what the scope and purpose of X3T9.2 and SFFC entailed since
they appeared to address similar Lopics as the DASG.

According lo John Loluneyer, there was no X3 commiltee engaged in work similar
to thal proposed by the DASG. According published charler of the SFFC, it limited
its aclivity Lo the mechanical and connector aspects of small form [actor disk drives.

Since Uhe DASG was primarily interested in high efficiency transfer mechanisins,
protocels and electrical aspecls as opposed to Lhe mechanical aspects (although
they verlainly play a parl) it seemed at the time that there was no serious overlap
of elfort although therc was some resistance on the part of Mr. Allan to the work

of the DASG

January 14, 199
I Freeman altended The Jauary 141 meeting of the SPFC AL that time, M Al
lan once again stated that the SFFC was only nterested in the mechinie al amd
commector aspects and That Ui electrical and protocol aspects wounld have Lo lie
handled elsevihere

Jawnary 11, 1M

I Frecman gave a reporl 1o the MSC on the progiess T dale and bwlicatedl
that e was gaing te stark scheduled meetings, Tring the temainder of Janowy
he contacted a number of disk manufacturers solicitmg supoont for the paeaposed
DA et

Phet At by Wost kg Cipeap s ow [apear
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Febrmaay 11, 1991
The liesl DASC mieeting, was held on Febuary 11, 1001 and was reasonahly well

altended (10). Some of the companies represented weie AMP, Apple, Natinnal,

Censtor and Quantum. AL that mecling, one of the other allendees raised the

point that X3T9 had nol previously heen receptive to the idea of having the disk
drive look like RAM memory Lo the rest of the system. Each participant was inviled
Lo prepare a posilion paper which would be addressed at the next mecling and wsed
lo puepare a Project Authorizalion Request (PAR) lor submission to the Spansor
and then Lo the IEEE Standards Daard.

March 8, 1991
The Second DASG meeting was also well altended (12) bul witly a slightly differcnt
mix of people. There were three major decisions made:

ta} Tu forward the PATU developed al the meeting on the the MSC for submissinn
Lo the June IEEE Standards Doard.

To have a joint meeling with the SFFC on the 18th.

(¢} To more explicitly define a charlerfscope for the DASG.

March 11, 1991
Fle proposed PAR was approved by the MSC with X3T9.2 being on the conrdina-
Lion lisl.

March 18, 1991

The third DASG meeling (allendance 15) was in conjunclion with an SFFC mecling
chaired by Mr. Allan. John Reimer, from the Personal Computer Memory Card
International Associalion (PCMCIA) also attended. PCMCIA is trying to produce
standards for RAM carda. Mr. Allan reilerated his opposition Lo any new standards
eflort in this area and then introduced the idea of working with the PCMCIA.

It was pointed out that previous elforts by one of the othier DASG members to inter.
est PCMCIA in using disks-on-a-card as LAM had been unsuccesalul; Mr. Reimer
apprared Lo not be all that much interested in it personally and stated that it would
have tu e first approved by the PCMCIA Marketing Comimitlee.

The remainder of the meeting was devoled Lo developing Lhe charter proposal [
the DASG, Mr. Allan made significant contributions 1o the charter. lowever when
I Fieeman offered the possibility of a joint X3T9.2 and IEEEF project, M Allan
teplied 1o the eflect that the committee should worry abont the technical aspects
anel not worry about polities - Lhe standards organizations would hanedle the pohi-

Iy

ln arder to foster participation fiem the disk drive manulactorers. D Fieeman
proposed thal future DASC meelings allernate in the Bay area (for Uhe syslem:
cxpetlise) and in conjunction with XAYT02 (for Lhe drive expetlise ) Tlis wonld

vl odown o travel to some extent .
Apul 1, 1
Ihe Disk Attach project PATU appuoved Ty the MEU was sabigit tel te the TERF

Anensl 5 1] Dhsk At Wik Cleenp Thsteny Paven

Standards Moard NESCOM meeting for ils June 25 merting, 'The Sty Grosp
was upgraded to Warking Gronp status {DAWG. )

i

W Apnl 24, 199

The DAWG met again, delining potential applications and reiterating that the
metivation hehind a new interface is o develup a logical layer for direct connection
of sinall forin factor drives into the system memory model. While current disk drive
inLerfaces (as evolved from exiating X379 standards) were adequale and appropriate
fur the nearlerm, a more revolutionary approach was needed for the longterm. It
was alse felt that although Lthe PCMCIA was nol the most desiralile disk inlerface,
its menuny model might be suited to the DAWG needs and could be casily adapled
will minor modifications. An alternative and perhaps beller long term memory
mwulel might be to use the IREER P1212 atandard. Both approaches have drawbarks

anel advanlages.

. May 13, 1991 1

A strawman draft was developed by the Disk Attach Working Group addressing
sollware, protocol, electrical and mechanical level requirements Lo incet long term
needs. Also discussed was that PCMCIA might be changing ita mind aboul sup-
putling disk drives on cards hut nsing current interface technology (ATA) and that
this evolutionary approach might be more suitable for X319 while the DAWG ad-
dressed longer term Lechunologies. A number of proposed options for the DAWG
were presented by Mr. Allan which emphasized the PCMCIA approach, including
possible modifications to it.

12. June 12, 1991

Mi. Allan wrole a leller to the NESCOM Chair in opposition Lo the proposed
project on the grounds that it was duplicative and requested thal no formal action
Ire taken until “a number of technical issues have been clarified.”

13 Junc 14, 10991

el Nagegnl < U0t

The DAWG met in the Bay arca and was more heavily attended by systems oriented
people who preferred the P1212 approach for reasons of scalability and lexibility
A praposal for conneeling PUMCIA and ATA drives was also disenssed. 1t was
decided that Dr. Freeman and Iwo others would altend the upeaming PCMCEA
meeling in Seattle. Mr. Allan mentioned thal Lie would be unable to attend the
POMUTA meeting because he would be in Japan for several weeks around that
fune

A preliniinary press relense previously prepared by Dr. Freeman was modified awld
edited by the commitiee with the concurrance ane help of Mreo Allan, describing
e DAWE and 1ts coordination with the SFFC.

o dune ML 1901
1 Freeman altended e PUMCTA mecting in Sealtle which had anxed resalts
While the PCMCIA technieal commitier was in favor of putfing disk drives on
I'OMCTA boards, the Chair of marketing commiltee was adamently apposed on
the wromuls that disk drives were competition to RARs and that the IFCMCTA

sl Ve h Workage tleonp Thstony P ¥
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shonld not sanction disk drives. U is not known at this thme what PUMOCIA S linal
poasibion will e,

.lllnr' 25, 1901

. I'reeman flew to New York at his own expense Lo be presenl al. NESCOM to
answer any questions that may have arisen as a result of Mr. Allan's olieclion.
Dr. Paul Barrill reported thal he had spoken to Mr. Allan and that he {Mr Allen)
had promised to attend the NESCOM meeting.

Livcking input from both sides, NESCOM accepted Dr. Doreill's aofler Lo ook fuither
into the malter and reporl back to the September NESCOM.

July I, 19M
1. Borrill asked the DAWG Chiair nol Lo contact the X3 SPANLC commiltee sinee
lie had already discussed matters with the X3T9 Chair by by phone.

- July 8, 1991

The MSC reviewed the situstion and directed Dr. Freeman to continue with the
technical development of the proposed atandard as an IEEE project until such
Lime as NESCOM made its inal decision. e was also directed Lo contime his
coorchination with X3719.2 and the SFFC.

July 8, 1991
Dr. Bumll wrale to Del Shocmaker (X3T9 Chair) regarding Lhe issue and askiug
il:

{2} The proposed IEEE standards project would normally come under Uhe charter
of the X3T9.2 commitlee, and

(b) f the X3T9 committee had plans to develop a standard with substantial sim-
ilaritics to Lhe NESCOM proposal.

lu this letter he included a copy of the PAR, DAWG presentation foils and the
DAWG mailing list.

July 15, 1991

DAWG mel again with memberahip fiom 24 companies representing syslem houses,
comneclor manufactirers and disk drive manufacturers, Mr. Allan discussed a o
puaed X192 project submission [or a PCMCIA connertion to ATA drpves; the
proposal was conched as an extension to the ATA interface specificalion (a vhanuel
sl interface.)

July 18, B0l

Del Shoenaker replied to Dr. Borrill's letter deferring Lhe decision Lo the NAT9.2
comnibtee. and informed D, Borill that it weuld be diseussed at the next S92
meeling, on Apust 10,

July 27, 1001
An XT8R2 Peaject Propogal was posted onan e-mail bulletin boand and aunenoced

Pantt Aozt s 100 Phisle At e Wou ke €l Hhnton s Tape

v duly 31, 10
Dae 10 e urgeney of resolving the issue in seme fashion and becanse Dr. Horrill
was on vacalion and hecanse the reaponsibility is ultimately the sponsor's, the
NESCOM chiair reassigned the job of developing a repart 1o Clyde Camp, the MSC
Chair, relieving Di. Borrill of the responaibility amd authority.

21 Augnst 5, 1081
Clyde Camp disenssed e of change of responsibility and confirmed timetahle of
uproming cvents with Del Shoemaker by phone.

24, Angnst 9, 1191 (week of )
Mi. Camp reviewed documentation and correspondence and conducted phone in-
terviews with mostd of the concerned partica. A preliminary report 1o NESCOM
aml X3 was prepared (this summary without conclusions.)

Upcoming Events

25. August 16, 1991
Next miecling of the DAWG. This date was rearranged so that Mr. Allan could
altend.

265, Augnst 19, 1991
Next meeling of the X3T9.2 commiltee.

27, Augusl 26, 1991
Del Shoemaker and Martin Freeman send Clyde Camp the recommendations from
the lateat X3T9 and DAWG commiltee meelings.

28, August 30, 1991
Final report and recommendation on P1261 aent to NESCOM by Clyde Camp.

2 Seplemhber 26/26. 1901
Approwal fdisappioval of P1261 Disk Attach Interfuce by BESCOMAEER Stan-
dards board after consideration of Camp recommendation and opposing viewpoints
(il there are any.}

fhall Seaenaet s pom| Ihsl St b Wenking, o The v [foge

T b dlisenssed al the Auguat 19 X392 meeting, The propusal is virlitally iden-
Fieal to e one sulnuitted b NESCOM a month catlier and conlains nnch of the
phiasealpy from DAWG minules and the DAWG strawman proposal.
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June 12, 1991

Chainman IEEE Standards Camittee
IEEE STANDARDS OFFICE

445 Hoes Lane

Piscataway

MJ 08855-1331

Dear Sir,

I understand that in the near future, there is a possibility of a project
officially being started as an activity under the Disk Attach Study Group.

The purpose of this letter is to request that there be no formal action
taken on this matter until a number of technical issues have been clarified.
Until same decisions are reached, it is not clear whether this is really a
new project or actually an extension of an existing standards activity.

Nothing causes more confusion than multiple standards bodies working on the
same activity. My objective is to avold this possibility.

Background:

Magnetic disk drives are becoming so small in size that it is feasible to
consider mounting them directly on a Printed Circuit Board. This possibility

es the whole enviromment for disk drives and a comprehensive set of new
characteristics must be met by drive manufacturers.

Semiconductor manufacturers supply camnponents which comply with standard
physical sizes and pin layouts. Disk drives have traditionally been cabled
into a system, and marmufacturers have had the leeway to mount signal and
power connectors in locations which suited their own mechanical design.

Disk drives are not passive devices, and this creates a new problem for
retention in a socket. Connector designs to date have dealt with external
motion, not internally generated motien. Physical attachment to the PCB will
have to be done using connector sockets that are not yet designed.

To address these and other issues, an industry ad hoc committee named the
Small Form Factor (SFF} Cammittee, of which 1 am Chairman, was created to
provide a forum within which these and other issues could be addressed. The
SFF Conmittee is not a standards body, but will address the issues involved.
‘The doaumented solutions will be submitted to the appropriate standards
bodies for processing to become standards.

Work done to date makes it likely that submittals will be made to ASC X31T9.2
for recommended pinout changes and new connectors to both the SCSI-3 and ATA
interface standards. Work on connector sockets which incorporate retention

Pod b Bl b Waload Comset, > e b, Calitbonnga 250740 LIy By nds Stk

mechanisms is expected to be submitted to the EIA or IEC.

The scope of the SFF Camnittee includes recommending changes to existing
disk drive interfaces, defining the physical characteristics for other
interfaces, and pramoting the development of suitable connectors.

Problem:

One of the identified desires that accompanies the SFF activities is for a
new interface which treats disk like semiconductor random access memory.

This is the stated purpose of the project requested by Mr. Martin Freeman of
Philips Research under the Disk Attach Study Group (DASG).

The SFF Comittee and the DASG are working together. The last meeting was
held in Harrisburg on May 13, with SFF in the morning and DASG in the
afternoon.

The technical program discussed at that meeting involves co-cperating and
working with several stapdards bodies:

- ASC ¥379.2 has the Small Computer Systems Interface (SCSI) and AT
Attachment (ATA) Interface activities (ATA which embeds part of the IBM
PC AT bus in a drive). Extensions to ATA and SCSI are clearly in the
X3T79.2 charter.

- RCMCIA (Personal Oomputer Memory Card Intermational Association) has
defined a memory interface for credit-sized cards which contain
semiconductor memory. PCMCIA has participation from a significant number
of both hardware and software suppliers, and has agreed to consider
proposals that define the attachment of disk drives using the POMCIA
interface. The present interface is limited to 68 pins for removable
media and there is a likelihood that this will be extended to 100 pins to
support memory sizes beyond 64 MB, and provides more functions.

- IEEE Disk Attach Study Group has proposed developing a memory interface
for disk drives.

At this time, the technical issues imvolved in developing a memory interface
for disk drives are unclear. ‘The plan recomended at Harrisburg has multiple
steps:

1. Extend ATA by adopting the POMCIA physical interface as is and take it
to X3T9.2.

2. Work on the POMCIA memory model to get Winchester support added to the
remavable interface, and accept the 64 MB limitation.

3. Add pins to extend the addressability and provide additional functions
such as third party IMA for non-removable Winchesters with capacities
far above 64 MB.

There is a fourth option, and that is to do something new and different with
no compatibility to existing interfaces. This approach was discouraged by
the disk drive manufacturers present because it involves a lengthy and
uncertain integration cycle. The abave plan allows mamufacturers to migrate
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from existing interfaces to a memory interface in a more gradual manner.

One of the difficulties faced in developing a suitable standard is the lack
of continuity in attendance between meetings. Meetings which coincide with
X3T9.2 are well-attended by disk drive manufacturers (which are heavily
involved with SCSI and ATA). Meetings in Sunnyvale have participation from
interested parties but have had poor disk drive mamufacturer representation
and the number of systems integrators involved has been small.

For this reason, the upcoming meeting schedules are going to try and
alternate between X3T9.2 and POMCIA verues in the even months, and in
Sunnyvale during the odd months.

Recuest::

It is uncertain what technical solution is going to be pursued for a memory
interface, but it is clear three standards organizations are involved.
More time has to be spent on this matter to establish technical direction.

Based on the last meeting, there is a strong possibility that a new memory
interface for disk drives will be closely allied to the POMCIA activities.

This does not mean that there is no market for a second, and different, type
of memory interface. We simply do not know how it would be different and
whether it would be of value to systems integrators.

The participanta in the SFF and DASG activities are interested in having as
few solutions to integrating disk drives on PCBs as possible.

I request that the IEEE delay a formal project approval until the direction
a memory interface for disk drives should take becames clearer.

Hopefully, the answers to direction will become clearer as time goes on, and
we can avoid overlapping the various standards activities.

Yours sincerely,

cc: John Reimer (PCMCIA Chairman)
Del Shoemaker (X3T9 Chairman)
Paul Borrill (IEEE Standards Program)
Martin Freeman (Disk Attach Study Group)



