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 Summary

After studying Technical Memoranda #12, #13. and #16,

the following marketing conclusions have been reached:

1., The first wmodels of PDP-X that should be cffered ares

k!

a. Level II hardware (extended instruction set),
with 8-32K fast (#0.75 psec) memory, level IX
software, and optional prioxity interrupt

system, and

b. Level IT havdware, with 4K memory. ASR»BBi and
modified level II assembler, level I FORTRAN
(delayed) . DDT, leadex. ctc.

Both versions ghould be announced at the same time.
Memory speeds for the PDP-% should be around 0.73
psec {fast) and 2.0 psec {sldw}, The level II pro-
ceséora should all be fast, but capable of using the
slower memories. The level I processor shqﬁid only
be offered with slow memory. It is not clear that
there is a reguirement foy mMEmMory speeds slower than
2.0 psec.

First deliveries should include high-speed paper
tape, DECtaps. and exlra memory (up to 32K). Within

4 months of first deliveries, the following options

(5]

hould ke in productions swmall display. API: all

“

cPU options, disc, IBM magnetic tape. a/D and D/A,



Ix.

G readers, line printers. Within 8 months of first

a]

ea
deliveries, memory proteciion, all forms of bulk
storage ineluding disec packs, big displays. dataphones.

and 360 interfaces should be availsble.
-

These conclusions are discussed in more detail in the

body of this memorandum.

Discussion

A,

introduction

At the regquest of Ed DeCastro and Henry Burkhardt,

we have examined the following guestions:

1. Wwhat should the first PDP~-X model (s} be?

2e wﬁat nmemory speeds should be offered?

3, V¥hat instruction sets should be implemented?

4. #ow many levels of APX should be offered -- optiocnal
and standard?

5. ﬁow many accumulatoﬁé should be coffered?

6. What type of memory protection, and‘when?

7. What standard I/0 should be offered?

8. Wwhen should software be available? Peripherals?

our thoughts on these guesticns, and several others,

are discussed helow. In this discussion, we have



asgumed familiarity with the following Techhical
Memorandas

#12 - Detailed Model Spagifiaations

§#13 - PDP-X Processor Description

$16 - PDP-X Svstem Architecture (Revised)

i

#23 -~ PDP-X Software Schedule

Pogsible Range of ﬁs&éls

In order to mwore clearly define the possibilities
of models of the PDP-X that might be introduced, we
started by expanding the table of models shown in
Technical Memovandum #12. This resulted in Table I:
Range of Possible Models.

she chief points of interest in Table I are the new
possibilities shown. Model I, corresponds to I, of
the original table. and Iy 18 egual to Ip. IXy g
Ezspf;'anﬂ $z4af correspond directly to II_, Iibe
and II_. respectively, But, a set of slow versions
Ix

of these models %IIZ Iz 3} has been shown,

I
3,8 4.,

and a new pair of models (I g and Eilcsy have been

-

suggested, These latter models correspond to a
nggest@ﬁ Eiﬁ set once mentioned but never documented.
Although a set of level ¥IT¥ wodels was also considered,

it was not documented at this time,
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Pable IZ: Implementation of Processor Models, was
created to summarize the vaxibus possibilities and
tc indicate the prebébie crder of implementation
and/or announcemsnt. In our opinion, this order
should be:

1. First three fast-memory versioneg of model II

{IIlngm ix 113‘f)0 all announced and availe

2,£°
able at the same time.
2. Background/foreground version of Model IX {Izéjf}o
avéilable second, perhaps announced with previous
three models.

3. Slow version of model I {Ig).
B <

All silow versions of model II, implemented

)
0

with slow memories on fast processors.
5. Any model IiI versions to be introduced.
wie do not think it will prove necessary or profitable
to introduce a fast version of model I.

Memory Speeds

We have examined the guestion of memory speeds in
the light of known competition and anticipated ad-
vances, but in the absence of actual dollar figuxes

for varicus speeds.



Table T¥:

%

implementation of Processor Models

dodel

il

Il
tTio
II3

X?4

0N

Basic sofiware

Processor HMemoxy.
Chavacteristics Fast (~.75 poec)
Basic instruction robably neveyr

zet ’ fimplemented

In-memsryy registers
¥

Extendaed instruct- RAll three

ion set rersions in first
Hardware registers [mplementation
Powerful scfiware
for single usexs

Extended instruct- Becond

iocn set implementation
Hardware registers
Protection havrdware
Mo-user sofiware

BExtended instruct~ Fifth

ion set plus dovbhle implementation
precision and float-
ing~peint havdware
Multi-user software

Speed

Slow {(~2usec)

Third,
implenentation

Fourth
implementation
{slow memozry w/
fast processor)

Fourth

implementation
{slow memozry w/
fast processor)

Never offered




bacause é 36 usecond add timg,coﬁlﬂlnot be toieratedE,
In addition, an 80 ggéconﬁ cycle time may prove
psychologi@ally‘unaceeptable, no matter what price,
where 2.0 pseconds, well within‘ggday’s technology,
would prove acceptable.

what_Should the First Products Be?

The first products to be amnounced, sold, and de-
iivered should ‘correspond to: the fast-memory versions
of model IT hardware. A varigty of configuratiocns,
frem 4% with ASR-33 through 32K with high-speed I/0.
bulk storage, and APY¥, should be announced initially.
The model used farvbaekgzounﬂ%fpregrounﬁ can be de-
veloped in its announcement, ox it can he announced
with the first configurations.

As stated abové, the first models sheui& $a§e fast,
stﬂt@»ef»thawaxﬂﬁ memovries and the extended instruct-
ion set to establish this architecture as best in the
field. The software afﬁaxeﬁ for all but éhé 4K version
should include, initially, a stxipped-down version of
the assembler and 1oaders; editors, and debugging
gystems capable of sgezating in a stand-alone en-

vironment. FORTRAN can wait until later and probably

can be the came version as offered nun model I hardware.
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All hardware excepﬁ thi§ basic FPORTRAN should 5§
ﬁéady for &émonstiétién‘én announcement day.

Menory p:atection, in‘th@ fefm of}user/exeéutive
moéeskéné paging, is highly desirable and necessary
écr two-uger or ﬁﬁiti»ﬁ@er modes. Buk, doés it pro-
»vi&e the proper prétéc%ieh in‘a gingle-use in&ustéial
oé process control environment, dr whether aﬁpther
schéne should be offered? |
MOﬁelﬂIzp‘#i%h'séate-of-thewaft hardware and memoiy
speeas; has been choéeh fazjgixsﬁ implemenéation:be~
caﬁée this model was féit £© be most génerally ac-
geptable'%o all mar§ei92 However, if a #eision of
model IY can be produced with slower memories (2.0
useconds) and processor at a significant ¢ost savings
(60% or less of the fast model II), then serious
considgration should be given to its implementation

as the first vexsion.

E. Schedule (and Suggested Prices) for Options
| At announcement time, we should like to demonstrate:
1. A PDP-X with 8-16K, high-speed paper tape, API,
and bulk storage, and
2. A second PDP-X with 4K and ASR-33.

First deliveries should begin 3-4 months after an-
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aouncement, with the availability of options as shown
on the following schedule (suggested prices of cptions
shown in some éases}?
1. First deliveries 3houl& include:
a. Hich-speed paper tape I/0
b, ExtraAmemoxy
c. DECtape ($8-10K for control and two trans-
ports)
2. Within 4-6 months of firét deliveries, we should
ship:
a. Ali CPU options
b. Small display ($1-2K for control: large
screen is desirable)
c. A/D and D/A eguipment
d. IBM-compatible magnetic tape ($6K for contiol)
e. Disc ($10-15K for control and 250-500K words,
expandable to 2 million words)
£. card reader ($4-6K) and line printer ($5-10K)
3. Within 8-12 months we should be ready to ship:
a. Memory protection
b. Bié, powerful displays

c. 360 interfaces
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d. Dataphone interfaces ($3w5KB
e. Large mass storage (disc paks or CRAM-
typeunit)

Further Plans

@he‘seqona announcements shduld goncern packground/
foreground models of the level IZ haréware (if not
announced initially) and the availability‘of model X
processors. Subsequently, the availability of slower-
memory model II processors can be announced if cost
gsavings can be effected. These announcements should
pxobably le 12»1é months after first intrqdaction

of the first PDP~-X models.



