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SUBJECT: WPS 278, HUMAN FACTORS AND IMPROVED DESIGN

Am enjoying the response time of the 278. If it is good enough,
we might consider selling this as the key feature., Also, I
think we have to sell having a machine that has a complete,
well-designed environment based on what Martin and Abernathy
find out from their wps survey.

Am now more convinced than ever that a high volume standalone

is the ideal, and for the multiuser, we have a 278 with a rom

for the program and a ram for the document of up to say 20 pages
and we use a central host to only store documents, Possibly

a 278 with RL's could be an alternative place to store documents,
acting as a central repository in much the sayme way that a 248
does. (Is the communications suffiently good to allow this? or
could we do it this way to further lessen the need to have 248's
and only have one product? This is DATAPOINT's secret of success
I believe). The elegance and simplicity of independence is
overpowering from an organizational standpoint. Given that we
are doing the 278/RL, what about it being a centralized host

type of structure for filing documents or for central printing
for those systems without printers?

Total environment means: the physical machine, the software

that gives it an apparent feel, noise, aesthetics, lighting (and
lack of glare), the work station including how documents are
stored and how floppies are stored in it, where reference
documents are stored (taped to it or attached to it for quick
reference), the documentation and reference documents, the copy
stand for making changes, and a work surface when one has several
documents that are being used in a creative fashion, and also
don't forget the modem when used as cx.

Thus, the details are:

1. Physical machine
Got a bum keyboard, any chance that this problem hasn't been

solved? On pushing down a key and holding it for repeat, the
action occurs faster than either the software handles it or

than I can co-ordinate when the action is independent of the
video feedback. Somehow, we have to solve this both in hardware
and software so that we don't go ahead too fast, nor do we

go faster than human can deal with it. Speed control? Is volume
controlled in it (I don't have VT100 setup card here)? 1Is the




278 also 132 cols.

2. Human factors around the machine

Lighting and glare are critical. We may need the tilt swivel
option here to solve it. Also, the added height may be good.
What's the story? (By puhshing at energy, one can cut down
ambient if the work station has self contained lighting. Thus,
we could advertise a trading off of task for ambient.

We still have the open issue of how many piles (areas) of
paper/ work exist for various types of use. (Would like to
see any preliminary results).

Anyway to quiet it, eg. with a different desk top, or fan?

3. Work station design

We have agreed to put wings to get a work surface. This includes
having a place for copy that could be attached to the vt100 shell

as in the sketches couldn't it, since this is the right place

for copy? The variability of a keyboard place so that one

doesn't bump knees is also important. Thus one can locate tube and
keyboard at seperate heights. Note, I find the vt100 shell loses

a critical space, ie the top of it, eventhough I still put floppies
and little cards that slide off. Believe we want the emblem to
allow holding of card-type reference, plus one can put sticky labels
on too as per the one in my office. Do we want or would a light help?

A critical need is the addition of a special filing cabinet that
goes where the second set of floppies would go in a bigger system
to hold: the documentation, all critical floppies, and possibly
some other reference documents like instruction manuals when used
for other systems communications.

These accessories should be compatible with the furniture that
ASG setlls so that when we use an RL or second set of RX's, the
documents, floppies and files normally in this new bottom shelf
goes in another place.

The cables should be exactly the right length: no need for extra
cable between the junction box and floppies cause they move; also
the VT to floppy and vt to function box should be the same lenght
as one is limited by the minimum of the two anyway.

4. Documentation (and structure for ease of use)

The new batch that I just got looks pretty good, coupled with
the ideas we've discussed about improving it. The reference
manual and quick reference guide solve my problems, but I assume
the tutorial approach is needed for most users. It is a shame we
can't use the books that EDU Services developed for this purpose.

The quick reference doesn't feel ideal, but it is small and can
let you find stuff (note error in SWAP command and SWAP isn't in
the reference manual). Tabs would help.

Basically the approach we are taking is to consider various




levels of use: as a typewriter (anyone should be able to use
it immediately by following the guide... and there would be a
card for this level) We fail if we can't get this part of

the guide down to 15 minutes max and all the instructions on a
3 x 5 card., At this level, one should only know: advance/
backup keys (for all syntactic units), deleting characters and
words, GOLD: FILE, MENU; plus responding to menu commands to
index, edit, create, print; ALSO, one has to know how to set
margins (L/R/T...not Justify, wrap etc.). NOTE HOW EASY THE
MACHINE IS, IF WE JUST HAVE FIRST USERS STICK TO THESE AND
GET FAMILIAR AND DO THINGS IMMEDIATELY.

The second level of use gets into full editing.

The third level of use let's the user put his own information
in, including rulers, libraries, user defined keys, etc.

The fourth level is skilled in communications
The fifth level is list processing

Although this was discussed briefly on Friday, I think we have
to get together to review a proposal to formalize the levels
in terms of what feature (buttons) each level has and what
each knows, just as I have tried to do in the first section
above. Note, I mean we ennumerate every instruction that can
be given to wps, and associate this with a level of use and
when it is introduced. Now, I feel we glob this together in

a fairly unclear way. Fran, could you get a proposal together
with this list, and get John Martin and P/L experts to help?
We could also, make special keyboards that only have these
keys on them ttoo. I BELIEVE WE CAN PRESENT THE WPS AS THE
CLEAREST, EASY TO USE SYSTEM IN THE INDUSTRY... but a large
amount is presentation via the documents.

5. Software

Given that we are under the gun here, I don't know what we

can do to make a better product. To the experienced user, l
productivity is all that matters (I get angry with it when ‘
it gets into some of the insufrable parts of the tree and |
all I want to do is start over... I wish GoldM always let ‘
me restart. Also, I would like to press any key and get

a description of what the key did (I still have to look each ‘
time what a page marker is versus a new page). Note, there

is the problem of having the right interaction speed so that

I don't repeat faster than the software responds... something

we all complain about.

6. Modems

Where are these going to reside? Again, this looks like a
mess. We can either sell our own where it is non-acoustic
coupled and connects to the phone, making matters pretty
straightforward cable wise. Morally, we shouldn't support
300 baud as it can't be justified to have people connected




at this rate. Pragmatically, I suspect there are systems
that can only speak at this rate. Therefore, do we have

2 cases: DEC 300 (and hopefully 1200 soon) with autodial

and daa where phone is relatively irrelevant; acoustic or
other modem either at 300 or 1200 or both where the phone
has to be accessed too. Therefore, where do the phone and
modem sit in the 2 cases?

When there is a seperate phone it is either dedicated to the
station or is the office phone. Let's handle both.

7. Performance understanding and productivity.

Frankly, I think the only reason why people want or care about
these systems is productivity. We gotta measure this and if
we are not good enough we gotta fix it so we are. Where are
we. (The 278, fixed some more really feels good, although
admittedly, I haven't worked on any other system besides
various computer editors.) Wee can simply win on this.

8. Learnability and ease of use

This was discussed in the documenation section and that's where
we have to reinforce it, but the concept has to be everywhere,.
Frankly, I don't know who should be responsible for this, . I

am distressed and disgusted with the segmentation I see between
our development and traing people.

(Del Lippert, would you please transfer the team responsible for
this to the MK site so that we can work this as a joint effort
and as part of the development.)

It is patently idiotic to think that one has to have a training
course to learn most of these wps functions, and if we insist
on this, we perpetuate messy to use and magic. I WANT THIS TO
CHANGE. DEL, LET'S TALK... BOB TRAVIS YOU HAVE THE OTHER PART.

Overall, I think we have our work cut out for us to improve
based on what we have, and to move into more capability after
we have this understanding.

Are there any questions about who is responsible for what
parts?

I expect the next mock-up of the 278 to have solved these
design issues that are easy to change. When is the viewing?
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SUBJECT! FROFOSED WFS PRODUCT STRATEGY .

This reflects discussion with Figks, Stewsvt znd Travies
followed bw & discussion with Shan.

M2 rercertion of the 200 series sroduct is so roor that it looks
like it can never be extended bewornd where it ie now. Furthermore
the 200 (multivser) g 78 (single user) versions are so divergent
that there sve rezslle 2 cererate sustemsy znd there is sotuslly 2
Lihdrd variant based on the 11M.

Based on the aboves I would sick the best set of modules thal run
on bthe 8 segment them betweern orerating swustem and editor rarts

w0 that thew can be mansded and evolve and sul 211 the effort into
evolving this cingle set of code for the single user 278, 1 would
see what single user code existes for the Dibol rvun time swstem and
if ol then use il o a3 to keer consicstencs and to et the benefit
of communications modules thaet will be recuired boere., (Remembors

we are being zscked to exlend the 8¢ to handle 211 sorts of Levminsl
amuylators and that will be exascerbated in the future... and we will
heve to interface with othoer wes and de sustems).

T WOULD NOT MARKET THE MULTIUSER 200, GIVEN ITS LACK OF FUTURES |
AUALTIYs EXTENDARILITY, AN ARILITY TO DEAL WITH FOREIGN CHARACTERS. |

T WOULD NOT BRING IN» NOR TOUCH THE IFD FPACKAGE BECAUSE IT WILL
REQUIRE SIGNIFICANT EFFORT HERE AND ONLY DIVERT US FROM GOING TO
THE ULTIMATE FACKAGE.

T would sut the file handler (X)) om RSTS and VAX so that thew can
e used to hold the files for 2 multiterminal swstem of 2787 Mlsos
this will have to be done anwwaw for the longer term.

T would €0 AFAF to get EDT to be WFPS comeatible and have it run first
orn RSTS and second on VMS, This rrovides both for multi-terminsl
surrort for the shared fresks on 117ss g allows documenls done

on B’s to be moved over and ediled there and otherwise orerate in
the shared and stand-zlone modes sccording to user needs osnd inEl PEs .
(Let’s zssumes worst cace that the shared editor maw take 18 monthss
even thousgh we cen test it now.s)

This dgets us fromd
P8y 2xxe wes 1lm

Lod
278, Use of 11/M» RSTSy and VUMYX for central Ffiling




falloweed bwl
ﬁhgred swstem using dumb terminals on RETS and VKSR
FOT for sindle user version

NOTE $

Eliminates shared 200 we carn’t maintzin or enhance.

Eliminsgtes bringing in FD code we have to fool with... angd worse wets

wa will have to be comesalible with il’s file sustem that is WES incomeatible!
Gets foocus on single user and shared user (RETS),

L.et’s us align the work with Lhe resouvcess and L7 we can build thiss Lhon
we can g0 further, Given what I sees this is sbout all I can honestlw
recommerdd we do (it will «till be tight to make the enhancemenls to the

2 to remain comretitive and to get the foreidn sno communications ostion

O L B 48 -

Well folks, what do wou think? Czn we live with this or shall we
Fick ur some move weidght with IFD and truing to scorew a2round
with the 2} multiuvser until we o down in flemes for the

wecond time?

{(This is essentially what Lhe stratesy that has been rrorosed 16
exeert that it removes DFDL. . T would still reference sell thom
and I would evern comit to our customers Lo be compatible with
Lheir sestems for the kew fezturs thew have thaet we don’t.)

Cuan I get s resction?
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digital INTEROFFICE MEMORANDUM

TO: Jim Beckwith DATE: 20-MAY/Z80 ')
Gordon Bell FROM: Gary (ole /‘\
Buzz Brooks DEPT: VT278 » 2

EXT: 264-747p

Gerry Moore
LOC/MAIL STOP

Ken Olsen
Stan 0Ol sen
Herb Shanzer

SUBJ: 278 PRODUCT STRATEGY

I propose that we:

1. Complete the DATASYSTEM 278 as planned.

2. Add a new project to develop a single, special
configuration called the 278 office processor. This
would be an end user only product, based on the LQPO@2,
RX@4 and DF@3. Using a integrated
processor/printer/storage/modem/cabinet with integrated
acoustic shroud and a remote terminal. It would be U.S.
only. All the 278 modules would be used. We could
conceiveably have this announcable by NCC'81.

I believe that this strategy would meet your expressed needs
in the professional office products area and maximize
the return on our 278 investment.

ds
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digital INTEROFFICE MORANDUM

To:

Gordon Bell From: J .
Dept: PPP 8 Engineering
Loc: ML 1-2/E60
Ext: 223~ 3595
Date: 19th. May 1980

Subject: VT278

I was just_given a copy of your recent memo titled "Our Meeting
on the Office Packaging". I don't often get annoyed at things

these days, but your comments on the VT278 verge on the
irrational. I don't want to cloud your thinking with too many
facts, but here are a few

SPEED: the VT278 is not 'a little faster' than the VT78, it is 3
to 4 TIMES faster in raw instruction execution time.

e.g. Running WPS-8 the following were measured

Paste a 10 line insert into a document 5 times = 66 chars per
line (lots of screen I/0)

VT78 VT278 DS310 (with VT52)

26.9s 10.9s 11.28
Initialize a document diskette (no I/0)

3ml7s 1m42s 1mé0s
c.f. To initialize an RL@1 segment on a WS 200 system takes 21.7s
The thing that may be concluded from the above is that the CPU
speed is no longer a limiting factor in the per formance of these

tasks but that the mass storage device DOMINATES the system
per formance.

Terminal I/O - the 278 can write to its screen at 19.2K baud, the
VT52 - 9600 and the VT100 only 4800.

COST: even with today's inflated rates, comparing the 'new to
Production' 278 to the 'established' 78, the 278 cost is 60% of

that of the 78.

Your 'total turnaround' towards getting an 11 based poduct ASAP
will not solve any of the issues you are complaining about,
software and mass storage. A T-11l or even an F-11 will show no
increase in performance over the 278 given the same level of
software and using floppy disks as mass storage.

What is also certain is that the 11 based machine will cost no
less than the 278 unless we dramatically change the way we design

and manufacture low end products.

I object most strongly to your description of the VT278 as '‘slow,
expensive and dirty'. It is none of these.

p.s. The VT278 does not ‘have' a VT100, it emulates a VT100 using

Panel Memory.




on 21

digital INTEROFFICE MEMORANDUM

DATE:19 May 19890
FROM:Gary Cole
DEPT:VT278 Product Mgt.
EXT:264-7478

LOC/MAIL STOP:MK1l/1A6

TO: STAN OLSEN

7 TN
GERRY MOORE RN
BUZZ BROOKS Lﬁﬁ(;yiy\
IRWIN JACOBS ( Y \
KEN OLSEN ) \
JIM BECKWITH ~) )

CC: OLLIE STONE
GORDON BELL
PAUL GARDNER
JIM WILLIS
DICK CLAYTON

SUBJECT:THE VT278 - THE PRODUCT MANAGER'S VIEW

Permit me, if you will, to share with you my view of the
VT278, both as a product and as a development program.

In my experience at Digital, I have observed that major
projects seem to evolve through several fairly distinct phases.
Phase one is "excitment", phase two is "disinterest", phase three
is "disillusionment", and phase four is "enthusiam." Today the
VT278 product is clearly in phase three! but I am convinced that
you will, in a short time, begin to share the enthusiam of those
of us who have worked on this program since it's inception.

Ultimately the VT278 will be preceived as an excellent
product because it IS an excellent product! Now, that's not to
say that it does not have any faults, but rather that it
encompasses a great number of good characteristics which will

make it successful in the marketplace.

The VT278 is a very powerful computer/display. It possesses
as much computing power as an eight user WD209
system and is on a par with an 11/34 for small business
and office computing applications. The VT278 will typically be

fully configured with 32 kilowords of main memory giving it
nearly three times the useful storage found on VT78 systems.




' The VT278 has a number of advanced facilities for the
dlsplay of data and to improve interaction with the
unsophisticated user. Not only is there Bold, Blink, Underline,
and Reverse Video, but there is a standard 256 character display
set which includes typographics for all of the northern European
nations and a new Chartprocessing character set.

_ The VT278 was also designed to put images onto the screen
in thg shortest possible time. This is becoming very important as
we build menu driven applications where the basic unit of
information is the "frame." The integrated physical design of the
VT278 does this job very well. There are two output speeds, 19.2
kbaud and 10¢k baud. This is considerably in excess of the 4.8
kbaud rate of the VT100.

DEC computers have historically been strong in data
communications interfaces, but we have typically needed to make
several options for each machine in order to meet the customers'
differing needs. On the VT278, The communication option meets a
very wide rage of needs. It does asychronous transmission to time
sharing systems, it does byte synchronous transmission for IBM
2780/3780 protocols and DDCMP operation, and it does bit
synchronous transmission for the X.25 and SNA protocols. This is
done, on two modem controlling channels, following the brand new
DEC Standard @52 to meet all domestic and European PTT

interconnnect requirements.

I am the first to agree that it would be even better to
incorporate an integral 12¢0¢ baud, automatic calling modem into
the machine, but it is certainly possible to use such a device
external to the terminal and achieve very much the same effect at
the same cost. Moreover, the european nations generally do not

allow direct connect to their phone system.

Speaking of europe, please note that the vTr278 will be the

first multilingual computer developed by DEC. Inherent in its
firmware is support for as many as 7 different keyboard layouts

and 7 mapped ascii character sets. Moreover, we will also have
foreign language word processing software to use this
functionality!

point the VT278 has been built to
comply with more regulations than any previous DEC product, and
we've had to learn a lot in the process. UL and CSA are easy to
live with compared to the VDE and SEV. In addition the VT278 will
be certified to FCC catagory B so that it can be freely used in
residential areas and sold by Retail Stores.

From a regulatory stand

S



The weakest area of the system is the mass storage.
We are using the RX@2 as the standard storage option. This
product is physically huge, noisy, and requires a lot of wires to
interface to it. The other storage option for the VT278 will be
the RL@2. Now I realize that, in the best of all possible worlds,
a single thin coax would couple the disk to the terminal, and
that the large footprint of the RL@2 cabinetry will make the
system look more like a small datacenter than an office
appliance,but the fact remains that the system will be very well
liked by our customers because it is reliable, has very good
preformance (about 1@ times that of the floppy version) and is
very cost effective. It is unfortunate that Digital is not yet in
a positon to market a small floppy or small winchester style
disk, but given what we are actually able to do, I believe that
the VT278 storage plan is the best one possible. Certainly, if we
were to try to cram our existing floppy drives into the terminal
shell we would have a very bad product.

There has been a lot of criticism , most of it justified,
concerning the sloppy cabling structure of the VT78. Dispite
rumors to the contrary, the VT278 is a considerable
improvement although it is by no means a perfect solution.

By way of example:1) printers on the VT78 are connected via a 50
wire cable, on the 278 via a 9 wire serial line; 2)Cables on the
VT78 spread out over the back of the H978 stand, on the 278 these
cables are distributed within the channeling of the stand itself,
its not perfect, but it will be neat and professional looking;3)
on the 78, big, black coiled cords are used to provide power to
the devices, the 278 uses properly sized cords and a hidden
distribution area;4) The use of newly designed right angled
connectors, and properly colored cables,will also improve the

systems appearance.

Software for the 278 is best understood in a bit of
perspective. In 1976, when the VT78 was started, we had one good
wordprocessing package, a very poor 0S/8 product, and a old
C0S/31@9 product. In 1981, when we introduce the VT278, we will
have a better WPS package (although not as good as it should be),
a very much improved C0S/310 system which is fully pdpll DIBOL-11
compatible (really significant), several vertical applications
(DIBS, Dental, Legal, Tenant Mgt, Construction Accounting), and
an 0S/78 product which is an order of magnitude better than it |
was in 1976. All in all, when we deliver the first VT278, we will |
have approximately 508, 000 source lines of DEC engineered f
software for out customers to use, virtually all of which is
available on the minimum configuration.

o been greatly improved with a very

o run user confidence test, and good
field service tools including TECHMATE support. Equally important
is the high intrinsic reliability of the minimum-parts design
which we estimate at 60088 operating hours between failure.

Diagnostics have als
through selftest, a easy t




. The cost of the VT278 is naturally a subject of much
}nterest and no small amount of concern. The machine is not as
%nexpensive as it was originally planned to be. Some of this cost
increase can be properly ascribed to increases in functionality,
some to poor planning, but a great amount comes directly from
rgpldly rising parts prices and overhead accounting. In the last
six months, the manufacturing cost estimate has risen by 12%
without any parts changes in the design, and with equally through
lgvels of analysis. Frightening ! One of the skills which Dec
will need to develop is a much stronger manufacturing engineering
capability and a willingness to redesign a product within it's
manufacturing life in order to control cost. A certain amount of
this has been planned in the VT278 engineering budget for 1981.

Even with the latest increases however, the VT278 is still
§ubstantia11y less expensive than the VT78 system it replaces and
is very much less expensive in RL@2 configurations than any 8/a

or pdpll system.

Now I would like to address the marketing of the VT278, an
area in which we can learn a great deal from the experience of
the VT78. It is my goal to see that we do not repeat our

mistakes.

The VT78 was marketed by each product line as if it were a
unique product line system. This lead to the current situation
where we have over 10@ "systems" built out of the VT78, and, much
worse, where we market the product under no fewer than seven
marketing identities ( Wordstation 78, Decstation 78,
Decdatasystem 308, Decdatasystem 208, Worddatasystem 78, DDS 4¢8,
and Wordterminal 78 !!). Naturally there were good and cogent
reasons for each of these products, but the result is that we
have no image in the market despite having sold a large number of
systems. The VT278 will be brought to market under one
designation, minimum model varitions, and one set of service,

licensing and support policies.

The VT78 was a product whose primary appeal was to endusers
and low investment OEM's. Thus although our introductory
advertising generated thousands of leads, virtually none of them
every became an order. In the enduser area we had nothing to sell
that was really ready to use and no sales force to sell it. In
the OEM area we had the right hardware, the right price, but
insufficient software and inappropriate product line charters to
capitalize on the opportunity. OEM's wanted tailorable
applications packages and good highlevel languages. Today we have
those facilities, and a much clearer view of our customer. And,
today, we have a retail sales and support system. The VT278 has

been planned to take full advantage of this.




The third VT78 marketing problem is one which I'm not sure that any prc

destroyed from within. Some of you may recall that, only two
months after the first delivery of the VT78, the company
announced the PDT11/150 to its saleforce. The fact that the PDT
was still a year from the market, the fact that it failed to
solve any of the fundamental software problems that the VT78 was
suffering from, the fact that it wasn't even a very well done
p{oduct, did not molify the effect on the VT78. Within weeks,
V}rtually all prospecting had stopped and the product lines
directed their full efforts internally to fight the ephemeral
competitor. I was there. It was partly 8 vs 11, but it was mostly
a reflection of the immaturity of DEC as a marketing organization
that allows the future product (which is without faults or
constraints) to divert attention from the current product (which

is full of reality.)
I see this happening again today and it worries me.

The 278 program has been a difficult one to manage, in
spite of the excellent cooperation which we have had with
manufacturing. The difficultities which we have had in getting a
correct processor chip from Harris are well known and have
induced at least a 6 month delay in FCS. The lack of gatearrays,
which were consumed by COMET, forced a much higher density layout
than anticipated, the late introduction of the requirement for
foreign language support interferred with the microcode
completion, and the FCC proclaimation has significantly
complicated life. But the project is in a very advanced stage,
and, with a little good luck, will begin high volume
manufacturing during the summer. Normally, we would be announcing
the product in November, cotemporous with volume ship, but the
278 has been planned to be announce only after a satisfactory
inventory level and manufacturing rate has been achieved, thus

defering announcement until March.

I hope that the preceeding information has given you a
better feeling for the status and correctness of the 278 program.
Having now acted as product manager for the 78 and 278 since
their inceptions, I am very interested in making this effort the
sucess which it has the potential of being, and would like to
better understand your concerns and ideas.

one final note, this document was typed and edited on
a VT278 using WPS/8.
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TO: see "TO"™ DISTRIBUTION DATES: MOW 14 AFR 1980 1158
FROM: ROR TRAVIS

cet see "CC® DISTRIBUTION DEFT: WORD PROCESSING

EXT? 264-5894
LOC/MAIL STOF: MR1-1 J14

SUBJECT: RE! DRAFT WAS/EMS/0A/00F STRATEGY =4

I think this i< & dgood start on 2n DAZ00F framework. The
functionz]l sedmentation is verw rroductivesr and helrs clarifwe
relationshirs between related technologies,

I'd like to cee more emrhasis on "sSrowing bw sddition®
nardware/software architectures, Althousgh the software evolution
ig likelw to be from centrazl mullti-~user to srecizlized single-
user» the swstem evolution at & rerticular customer is likelw to
#o the other waw avound, The software imelicstions of "drow bw
addition® are that (1) the large multi-user envirorments must
make effective use of single-user ard smell cluster
configurations as terminal groursy and (2) the addition of noew
@lements to an existing configurstion cannot be allowed to
disrurt the exiceting work structures, It's useful to remembor
that this class of user will view the swestem AS CONSISTIMNG OF Lhe
set of transdoucersy znd any reauired concern for the "overhesd®
artions of the swstem (such 28 cru/memorsy comm doevicess elto.)
will result in zdditional rerceived comrlexitu.

FRODUCT STRATEGY ORIENTATION

I helieve that WE (not our wusers) should build the 0A swustemss
wser srecificity comes from (1) srofession tuning of the srograms
themselvess & la EMACSy and (2) rowerful srocess-descrirtion
tools (laznsusdges) to courle Lhe srograms into & work-flow with
installation—srecific rarameters,.  WE must demonstrate the
cohesiveness and arrlicebility of our sustemsy znd deliver thoem
WITH documentation and susrort suitable for the comruter-
unsorhisticate, 1/'m 3 little wncomfortable with the "build for
the centrzl models misrate to the starndalone" develosment
srenarior since it maw build in unneceseary comerlexity in the
connection between user and functiond let’s at least keer the
human engineering focus on the standeslone model to keer the
functionsl relationshirs clear,

IMPFLEMENTATION/SUFFORT

The stratede ie well-tzkern» excert for the stress on high-level
laznguzge for the 8., Although imnslementor productivity wintsld
certazinly imsroves there arve NO imrlementztion landuades on tha g
Lo surrort the stratede, Even if this were not trues the
tremendous difference in environment belween the 8 asustems and
those on the 11 and VAX would make srogram migration extremslw
difficult,. A rerositioning of the stratedw on 8's wold be to
(1) MINIMIZE enhancemenls which would require maching lasngusges

A
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and use DIRDOL or BASIC where at al)l rossible to do cos and (2)
aurelant the currvent develosment with an 11/VAX bzsed rroduct set
a8 soon a8 rossible. To do (1) recuires an intesrated
COS/0878/WFS orerating envirorment at lesst for the WS278 and
200, but what zbout the 78/ss 8077

COMFATIRILITY

Use of comeastible file structures ie a musts becsuse the
"e@lectronic filing cabinet® is the common undersinning of the
rest of the 04 functioms. 1 believe the imnrlementation of Lthis
Wwill be zided bw heasve wuse of FLEXIBLE indexed file structuress
dike UESy together with dats dictionzsries,. A missing element
meeding asdvanced develorment i & unifwing high level datas
concert to connect text/dsta/forms,. I susrect il maw be hidins
me & generalization of the formAtzble formslismy & la
ARE/ORE/QBF ,

FOSTTIONING

Carsbilite mezsurement in the 04 arez is not uni-dinensionals
there will have to be a8 classification of function by sub-zress
thern gradation bw desth or level., While much of the ares is
relatedy mixes of caeabilite oplimized along different dimensions
will zllow more cost-effective sustems for rarticulsr esrrlication
areas, To keer comrlexity downe decisions shouwld be made as to
which base sustems will/should det how much cersbilitey along what
dimensionss the chart will zssure coverade of the recuirements
without unnecessarye durlication.

TIME TO MARKET

A surrortive sub~stratesy heve is to view the WFS 78 and 200
swetems 26 simely high-rerformance terminzl clusters in the
1i-based OFIS context. This zllows continued sale of the current
wroduct for high-rerformancer dedicsted WPS aerlications and at
Lhe same time o for the lardge installed DEC base with lawered
sroducts. A kew recuirement would be to rlazce high sriorily on
software surrort for WPS-8 sustems 2 intelligent terminal
clusters in the /711 sroducts,

CAPABILITY SEGMENTATIOHN

We must unifw the concerts of rrogrem edilors and word srocessing
editors. Frogramming is Just one examrle of & srofessions
erogramming languadges snd arrlication aresas are sub-diccirlines.,
"Trntelligence" in FES’s stems from eueloiling the natural
structure and envirornmentzl assumetions of the asrlication areas
@ g,y PL/L suntax in a rrodgram edilor.

There’s & similarly strong binding petween conventional and text-
wrocessing-based turesetting, The differences are mainle in the
mode of gresentation of the command structure, This examrle
emrhasizes the need to serarasie function from form in the
definition of DA/00F carasbililiess both to avoid unnecessary
cdurlication and Lo enhance Common atructure.




- l
Voice messade managements like FAXy needs comeatible transducers
antd storage formats., Then thew’ re managed like imsdges ("audio
image"), As in the arrlicetion of OCR to FAXs sreech recosnition
cean add rowers ease of use and storase comeachbion.

SYSTEM COMFOMENT DIMENSIONS

From an functionsl srchitecture standroinlts the sustem comronents
fall into four classes! Manirulater, Storer Frocesss Communicate.
The industrae WPS emerhasis has been srimsrvile in the manirglation
ares., EMES strengths have been in the storadge and communication
sress, Text rrocessing and turesetting are the traditionsl

aress where rrocessing and reformatting have been shreseed,

SuccessTul 0A/00F adds the ides of office rrocess asnd combines
these four asress into 2 coherrent whole. Esch of the functional
areas has 3 carability dimension which varies with sustem levels
such that manirulzstion/communication carshilities zre strossed at
the earliest levels while storade/erocessing carabilities see a3
more stesdw drowbh with sustem size,

"TO" DISTRIBUTIONG
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TO: see "TO" DISTRIBUTION
EST

DATE: THU 10 APR 1980 4:37 PM

FROM: GORDON BELL
cc: see "CC" DISTRIBUTION DEPT: 0OOD
EXT: 223-2236
LOC/MAIL STOP: ML12-1 A51

SUBJECT: DRAFT WPS/EMS/0A/OOF STRATEGY >4

WPS...O0F DEFINITIONS, GOALS, CONSTRAINTS AND EVALUATION CRITERIA
We must get a framework immediately for these products. A start?

DOMAIN

Base systems: WP78, 278, 248, RT, RSTS/SCS, RSX-11/M, VMS, Tops
10, Tops 20

Office capability on stand-alone and base systems: text
processing (programs, word processing, word processing with
typesetting, professional typesetting); EMS and Computer
conferencing; File cabinet; office procedures; data entry; data
processing. Specifically, this includes: WPS, KED, EDT, EMS,
DECmail, system specific mail systems (on RSTS, VAX, 10/20),

Terminals to all base systems. Does not include special
typesetting and terminals not sold on DEC systems (I trust the
131 and friends will NEVER be used on DEC systems...let me know
if this is not the case!)

Profession Based System: This set of products form the generic
tools for the PBS, hence the A/D is directly applicable and
necessary for this program.

GOALS AND CONSTRAINTS

PRODUCT STRATEGY ORIENTATION

Build a set of programs such that our users can build an OA
system, evolving to an OOF, according to any hierarchial model
from a federation of stand-alone systems that communicate through
some centralized switching, to group level systems like we
currently market on WPS200, to highly central systems with
multiple terminals.

Full capability would only exist on VMS. Other implementations
would be minimized to control support. Most likely, the next
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most complete implementation would be on RSTS/SCS. Smaller
systems would become 11 based.

Understand capability sufficiently well such that various
functions can be migrated from the more central location
connected via dumb terminals to the small stand-alone system.
Take the approach of cost-reduction of a well-defined, shared
system to form stand-alone systems.

IMPLEMENTATION/SUPPORT

Based on past and future systems as a layered system in order to
get as big a user base as rapidly as possible. Also, allows user
to try before buying and evolve.

Maximize migration of software by use of high level language,

including the movement of 8-based software (eg. using DIBOL,

Business BASIC on the 8, FORTRAN) such that we increase

productivity to match competitive features, maintainability, and
’ migratability to 11 and VAX products.

’ Stop all machine language programming!

Have only one program for a given capability that may be used
\ across several systems to insure compatibility and minimize
implementation costs.

COMPATIBILITY

All terminals and programs in the above domain should be made
compatible with one another. This includes:

Common keyboard

Common syntax/semantics for same set of functions

Use of system file structure enabling DP programs to communicate

with OA programs _
Use of standard communications protocols o DElwk, TEM mcdudin SNA )aﬁﬂ ¥ 2\

Build a conflict resolution process for deciding among
OA-compatible (eg. WPS editing conventions) functions and Base
System compatible functions (eg. RSTS editing conventions).

POSITION PRODUCTS BASED ON COMPETITION AND USER PERCEPTION

Immediately get a benchmark that can be used on single and
multi-user systems that can be appropriately parameterized to
characterize various work loads. We must be able to measure

performance!

Get an RTE system that can be used to accurately measure
throughput in each system. Also, it can be used as a testor to
get more deterministic results before shipping. It can also be
used for stimulating a system for the analysis of reproducible




SPR's.

Construct a chart immediately for all base systems in the domain
showing OA/OOF capabilities for each system. Make clear
statements to include/exclude what will be considered! This
chart will be the basic OA/OOF brochure.

Build a performance and cost/performance model that we can use to
evaluate our products for our users and show how we compare with
our competitions.

TIME TO MARKET

Mimimize time to get a corporate product based on 11 so as avoid
having to support 8's and the expectation that it will be evolved
forever. Consider a strategy that de-emphasises 200 products in
favor of reference sales on the Word 11.

Maximize products based on currently in use systems to get an
installed base.

GENERAL DEFINITIONS

Obhcix Dt o naskitmABA— . “Sows Dok Proces
Of-produets aimed at increasing productiyity without a drastic
change in work patterns or-use of equi t through automation of
current devices (typewriters, snowpak€, an copiers)aae—peﬁéaeeé

_by—wepé—ppeeeseepe¥. Also, EMS replaces TWX and internal message

P 4

switching systems that were torn- L like RCS =

o0hts v P {009'> - uar D’K‘:‘?’i!i‘ S oo ta
QOF-eollection of products which allow a drastic restructuring of
office work, imply a—drastic—restrueturing—of—werk among a CET
different~work force. April 80 Coopers and Lybrand Newsletter ,
_discusses—tie—dTreremnce ;—which-I'1l-paraphrase: 1f your o .
secretary uses the equipment, it's OA; if yeum use it, its OOF#$
and;—Hf-you both UsSe 1t them U wease
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SYSTEM AND/OR ACTIVITY CAPABILITY TYPE DEFINITIONS

Systems will evolve over a collection of current and future
computer-based systems to include the following, segmented or
clustered set of capabilities. The clusters allow us to segment
our thinking. There are no assumptions about how these
capabilities will exist or evolve. Two opposite extremes:
completely personal, stand-alone systems communicating with one
another via common carriers (eg. Telenet); and multi-terminal,
centralized processing and memory with intercommunication among
the centers via common carriers using computer networking.

Program Editors- display, manipulation (processing), and memory
of program text. Evolution is from what is fundamentally lines
of programs to program text where the editor understands the
specific language syntax being edited. Memory evolution is
storage of program segments, associated text, versions and to




control of a complete, large sytem library (eg. SEER).

Text processing=Word processing - display, manipulation, and
memory of natural language text. Evolution is to specific
profession disciplines with the need to display and manipulate
text accordingly (for scientist: tables, graphs, simple figures;
for engineers: add figure types for each sub-discipline;
purchasing-agent: boiler plate, conditional assembly of
documents, etc.) Memory evolution is from storage of a single
document to a complete filing system for parts of documents and
all documents generated (archive).

Text processing based typesetting - typeset quality output of
text eminating from standard WPS. Evolution to special documents
including slides, brochures, natural language and profession
based manuals and books. Knowledge of document structure (table
of contents, bibliography, footnotes, index) is required.

Typesetting (conventional) - display, manipulation, and memory of
natural language and profession-based brochures, manuals and
books by trained data intermediary translators (i.e.
typesetters). Also includes conventional publishing: pamphlets,
books and newspapers, etc.

File cabinets - memory of documents (text). Evolution to include
ability to search all documents for content. Evolution to
include all files found in normal office (eg. 3 x 5 card) and
future OOF.

Electronic Mail - text processing of messages (see above)
accompanied by ability to directly transmit and file messages (as
in file cabinet). Includes communications ability to
conventional TWX, and other electronic message switching systems.

Computer conferencing - extension of electronic mail to include
lock step communications of a set of users in a single conference
following a well defined set of rules, with voting, etc.
Evolution to voice and graphics...approaching general video

teleconferencing. \ . ; , .y .
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Office procedures processing - collection of processes (ie.
programs) used outside each of the previous domains; includes
reminding, meeting scheduling, transportation reservations
scheduling, report writing, etc.

Data Entry - into standard format forms. Evolution to include
direct transmission of this information coupled with machine
readable control documents (eg. invoiceﬁ).

— [PuActbns O&ANS ) | { t"-r

SYSTEM COMPONENT DIMENSIONS

It is necessary to build the above capabilities on physical




components (eg. communications lines) and systems (eg. RSTS) each
of which has attributes that determine the overall capability
(eg. number of terminals, document size, what other systems that
can be communicated with) that can be provided.

Base system - conventional, single or multi-terminal computer
system with conventional languages providing the base on which to
build a given set of capabilities.

Data Processing - collection of programs most often run for
financial and control purposes. Assumptions of inflexibility,
non-negotiable protocols which must be interfaced to.

Transduction (display) - terminal which human interfaces,
evolving to page or full two page including color. Ability to
point to objects rapidly.

Transduction (hard copy) - single dimension of quality
approaching typesetting. Also includes capability to interface
FAX and OCR.

Transduction (voice)

Memory (for message, document and file storage in temporary and
including archival storage modes)

Switching and links (networks and communications)

Processing=Computer=Processor+Primary memory with program
Processing (determinant of data-types)

GB:swh
GB1.S3.32
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TO: Stan Olsen DATE: 7 April 1980
FROM: Bruce Stewart

CC: Distribution DEPT: CCEG
EXT: 264-7510
LOCATION: MK1/2E6

SUBJ: WPS-8 Engineering Plan
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Enclosed is the proposed engineering plan for FY81 WPS-8
development and support, based on data regarding market
requirements and outstanding customer commitments collected over
the past two months by PL40, COEM, and RPG. The plans reflect
our best attempt at meeting those commitments within the bounds
of doability; in particular, in order to provide adequate time
for QA, field test, and SDC, software development for the January
WS278 FCS must be done by August 15, leaving very little time for
enhancements. As will be seen, not all the outstanding
commitments and requirements can be satisfied in FY81; a
continued or slightly expanded level of effort in FY82/83 will
also be required.

The proposed order of implementation is meant to satisfy the most
commitments as early as possible, and provide the necessary
impetus to regain a preeminent position in the marketplace for
low- to mid-range word processing systems. The primary emphasis
is on feature-enhancing the WS278 ASAP, with feature-migration to
the WS200 where it is efficient to do so without distraction from
the main effort.

To facilitate a coherrent funding focus, the total proposed PDP-8
engineering spending for FY81 has been rolled into a single chart
by program and organization. No funding has been included for
any PDP-11/VAX product development, except for a minimum amount
of WPS-11M software maintenance activity.

As the agreed primary product line sponsor, will you please
arbitrate any proposed changes to this plan together with the
necessary funding allocations, and confirm the funding level by
April 18 so that implementation of the plans can continue.

Thanks.

DISTRIBUTION:
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Charlie Spector Pete Killheffer Bruce Delagi
Bill Kiesewetter Patrick Courtin Bob Lane
Bob Price Andy Knowles Harvey Weiss
Joel Schwartz Bill Thompson Si Lyle
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Estimated FYBI
PDP-B related SPENDING
BY PROGRAM, WPS AND NON-WPS

(K$)

PROGRAM Gardner Milton Ross

TOTAL (7184) 2200 353 385

UT278 FCS 1100 0 175

YT78 support 0 0 70

Omni-B8 developPment/suppPort 0 353 140

LGP supPoTt 0 0 0

“ development 0 0 0

RL278 FCS 400 0 0

| UT378 Adv Dev (tentative) 700 0 0
| Foreign languase systems 0 0 0
Maintenance 0 0 0

Documentation supPPoOTt 0 0 0

Program manasement 0 0 0

Product manasement 0 0 0

Gray

1577

780
75
542

180

o OO

Stewart

2668

180
25
720
0
100
0

0
684
320
256
128
256



WPS-8 SOFTWARE PROJECT STAFFING

Work loading if the only PDP-8 project is the WS278. 4/11/81

1087 1981
MANPOWER REQUIREMENTS: Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Resources 16 1~ 16 19 22 25 25 28 28 22 3¢ 3¢ 2™ 23 3N
Att{ition (1) (1) (1) (1)

Hire 1 4 4 R 2 2 2
Full Time Employees 15 14 19 22 25 26 2¢ 28 22 30 30 37 3¢ 30 30
Contractors 4 A 4 1 1
Total Availeble 27 2@ 23 23 75 26 28 2R 228 3@ 3™ 3@ 30 3¢ 30
JSES:
Foreign Language 4 4 4 A A A 4 4 A 4 A 4 | i 2
OJT (2 months) T 5 o 11 9 7 &4 2 2 2 2
w273 V1.™ (Detcils enc.,) ~ 17 17 9 O 2 1 1 1
Go to page V2.0 1 1 1 ) 33 3 12 17 11 11 14 17 9 7 ...
Editor math V2.7 1 1 1 1 4 4 4 4 2 1 e
Background Comm V2.7 ] ] 1 1 5 5 5 S} 5 5 2 ] 1 1
Master document V2.0 ] 1 ] 7 7 7 4 7 7 2 1 L wiee
SPR responses 1 ] ] ] 1 1 1 1 1 1 1 ) 1 1 1
Maintenance 1 1 1 1 1 1 b 1 1 1 1 1 1 1
WS2Ma V4.3 g
Better tools project 2 2 1
Other activities (OFTS) 4 4 2 4 4 4 8 12 14 20 20 27 27 o D
Total requirements 55 35 25 31 35 3] 3¢ A5 248 55 55 55 §F 3T 36
Surplus or (shortage) (5) (5) (5) (8) (9) (5)(17) (18) (2M) (25) (25) (25) (27%) (2) (6)

NOTES:
- THIS IS NOT A SCHEDULE. THIS IS NOT A COMMITTMENT TO SHIP DATES. THIS REPRESENTS

OUR BEST ESTIMATE, AT THE PRESENT TIME, OF THE WORK INVOLVED IN THE PROJECTS LISTED.
TIMES ARE SUBJECT TO CHANGE WHEN FUNCTIONAL SPECIFICATIONS AND PRNJECT PLANS ARE
WRITTEN.

- Go to page will extend into FY£2 before completion and ship

- The five (5) hires in July and the two (2) hires in January are against requisitions
that have not been approved or signed as of 4/9/80.

- Requisitions for the personnel shortages shown above will need to be approved and
signed.

- The "Other activities (OFIS)" line is shown to reflect the overall manpower needs of
the department. Funding for this activity is NOT being sought in this proposal.




PRODUCT':

NEW FEATURES:

WS278 V1.0 Software Development

4/9/80

- Serial LOP and Sheet feeder

MANPOWER REQUIREMER

Tech Lead

Serial LQP
Functional Spec
Error Handling
Super/Subscript
Sheet Feeder

LP Sort
Functionel Spec
Implementation

1BV Communications
Functional Spec
Coding

Bugs
Definition
Fixing

Video Cosmetics
Functional Spec
Implementation

QA testing

ASSUMPTIONS:

List Processing Sort (Single key)
IBM Communications

Video Cosmetics

3.1 Bug fixes

NTS:  Apr May Jun Jul Aug Sep Oct Nov Dec Jan
1 1 1 1 1 1 1 1 1FCS
1

1 1 1

1 1 1 1

1 1 1
1

2 2 2 ?
1

1 1 1 1
1

2 2 2 2
1

1 2
T
A 10 17 9 9 2 1 1 1

- Maximum number of people will be assigned to the project so as to
get shortest elepsec time.

- All engineering must be completed by mid August 1987 in order to
meet 1 January 1981 FCS from SDC.

N

COSTS:
Technical Leader 33.75K
Programmers 146,25K
Q/A 3.75K
Total 183,75K

Equipment: 4

machines for debugging/testing, prototypes are OK. At

least one must have two RX(2s (4 drives).

1 machine for 0/A, must be manufactured (not prototype),

If WS278s have EPIs, then must have

and have 2 RX(2s.
Must have a serial LQP

all types of EPIs for 278.
(also manufactured).

Machines for editing, assembling, and linking.




RISKS:

ISSUES:

No one still in the group has worked with the existing List
Processing sort code. The originel programmer (Hal Chou) is
available for limited consulting.

Esitmates are very rough.

We currently have only 5 programmers who could be assigned to this

project.
Any problems discovered with WS2A7 V4.3 will produce contention for

engineering resources.

17578 will be nearly "free", requiring only QA, to verify
compatability, and field test.

- There is one additional programmer who could program the 278, but

he will bz needed for PDP-11/BLISS work and not available to this
nroject.

2 have one "programmer-in-trzining" who might be able to help with
this project.

we expect to get several more "programmers-in-training" before the
en¢ of this project. They won't be able to help on this project
and thair treaining might actually detract from efforts on this

project.

TOTAL ELAPSED TIME FRM START TO FCS FROM SDXC:

4 months for SW Engineering
4.5 months for Q/A, FT, and SNC

8.5 months
FUTURE RELEAST FEATURES: " Time S K SW Engs
V2.0 - Editor Math e 180 5
V3.0 - Go to page 57 150 5
V3.0 - Master Document 57 150 A
- List Processing Math 5.3 50 3
- List Processing Sort extensions A 90 4
- Wide Document Support 4.2 180 1
502 550 28

- Text Handling Package

Subsequent releases will follow at about six () month intervals.




PROJECT: Background Communications 4/10/80

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

Tech Lead 1 1 1 1 1 1 1 1 1 1 @FCS
Func Spec & Proj Plan 1 1
Design Spec 1 1

Code and test 4 4 4 4 4 4

oA e e e e e e A = oEaeE o e =
Total 1 1 1 1 5 5 5 5 5 5 2 ] 1 1 0
COSTS:

Tech Lead 52:5%K

Programmers 901.MOK

or. 3.75¥%
Total 147.25%
ELAPSED TIME: 15 months
DEPENDANCIES:

- This project is virtuslly independant of other work that is going on in parallel

RISKS:
- This document is a forecast and is to be used only for planning purposes.
NO SCHEDULE COMMTITMENTS ARE IMPLIED 2R SHOULD RE TNFERRED!

ASSUMPTIONS:
- Background communications will run in 2 decidated partition in the top 16K of the

279 hardware. Background communications WILL NOT be available on any 14K 27f
system.




PROJECT: Go To Page 4/9/8"

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Tech Lead 1 1 1 1 1 ] 1 I 2o

Func Spec & Proj Plan 1 1 1 1}

Design Spec (Fila sys) 1 1 1
Editor Design Spec
Printer Design Spec 1
Editor Rewrite
Printer Rewrite
File Sys Rewrite
Go To Page
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2ASSUMPTIONS:
- QA starts in July 1971
Field Test follows QA
First product for implementation is the ¥S279

- Forecast staffing levels actually occur
printer rewrite will include LOP72 support but does not include error reporting

COSTS:
o 7.57K
Tech Lerd 55.75X
Technical Steaff 328,5MK

Total 445 ,25K




PROJECT: Editor Math 4/11/87

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Tech Leacd 1 1 1 1 1 1 1 1 FCS
Func Spec & Proj Plan I 1
Design Spec 1 1
Code and test 3 3 3 2
QA P
Total 11 1 1 4 4 4 A 2 1 1 1
COSTS::
Tech Leac’ 45,07
Programming A5,07K
0A 3.75K
Total 03,75K
ELAPSTD TIME: 13 Months
DEPENDENTCTIES:

- viork on design spec can not start until Editor rewrite Aesign spec has bzen
conpletead.
RICKS:
- Tf work on this starts as soon as possible (see dependencies), then it will complete
at the same time the editor rewrite/go to page logic completes.




SUMMARY OF WPS-B HARDWARE SUPPORT AND DEVELOPMENT

Fysi
@1 a2z @3 04 TOTAL

HARDWARE

Base Level B Family 180 195 195 220 780

Base Support Printers 15 15 15 30 75

Printers Devle. 179 154 113 96 542
SUB-TOTAL $374.K 408 323 336 $1397.k

For. Lana. Sur/Dev. 45 45 45 45 180
TOTAL 419 4089 358 381 1577
STAFFING

ProJect/SupPort 16 17 17 18

Admin/Surer 3 3 3 3

This requires addins 4 peorle in @1, 1 in B2 and 1 in Q4.

- Gray 4/4/80




FYB1 PDP-8 Ensineering Summary

Estimated $150M NOR in FY8! from PDP-8 systems, of which about

half is tied to Word Processinas sales.

Engineerins requirements.

8-ENG., Maynard (Paul! Gardner)

uT278 1100K
RL278 400K
UT378 700K

- (derpends on Avram Miller eplan)

B-ENG., Merrimack (Jim Milton)

OMNIBUS-8 SUPPORT 353K
PDPB8 software support (Don Ross)

0S5/8 70K

MACREL/LINKER 70K

0S/78 suppPort 70K

0S5/78 V3.1 (VUT278 release) 140K

documentation 35K

$2200K

$353K

$385K

TOTAL = $2938K, of which a little over half is VUT278




FEATURE FCS SUMMARY
WS27<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>