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PDP-X design goals

This memo outlines the goals of the PDP- oroject., Thile the
objectives are reasonably firm, the techniguas o be used in

implémentation ave still very much under siudy.

1. Yodern processor design
B - Current PEC small computer desigh$ are limited
by their archﬂteo+ure to make very ine fficient use of the

available technology. For exanple, both the PDP-81 and the POHP—g

have all the necessary hardware to implen an index register

~but their Op Code struciure prokibits this., PDP-X architectiure
uigd make far betier use of the aveilahle fechno ology, yielding

an improved price performance ratio, Twice PDP-9 performance at

half its price is a reasonable goal.

be. Over the past FTew years the relative costs of
memory and digital logic has shiffed, FIP-X architecturs shovld
restore the balance thus minimizing total sysien costs, The
principal wmethod will be to reduce program core stcrage reguirements
witheut upduly increasing centrel processor complexity. The Op

Code set ghould; for examdle, Te turn more powerful ingitruciions

and a more flexible addressing sfructure,
c. PDP-X basic configurations must exvafd neatly
over z far wider rangs than current vroducts, Use of read only

storage (303) for Op Code expansion arnd special perhivheral
controllers should permit increasing system capability at moderate
cost. The addition of integrated, active memory arrays will

speed interrupi processing as well as the more complex insiructions.
If {the desipgn sells well, one can reasonable exvact to eventually

offer 3 vprocessors, all of which use the some prchitecture, Thesze

would replace the present PDP-8, PDP-9, ang PDP-24,
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do The architecturé should be implémented around
hardvware read 1lly available at the bezining of processor life but

should also.be amenable to the use of internsl scratoh pad memories,

; gate arrays, and ounuﬁfovms of large scele integration (151),
‘2. Cur current experience in the hardware necesgary

Tor complex softvars systens (agz backgroand/?ore Fround moniter)
nust be imbedded into the basic design rather than taoAvd on as
afterthought. The hardware necissary for dynaaic merory
allocation/pro%ection, privileged instruction travs, etd., should
be easily, dui optionally, implement ed.

-

2. Fourth generation design
a. The basic processor, if it is 1o be ths basic
building tlocq of the next several years p?oducts, mugt easily
expand into the next generation desisns, Hultirrocessing

capability in its most general (and ective) form s:ill lies

beyond the reach of current technigques; however, it shoild be
possibdle to implement the larger perhipheral devices (eg? ?a"ﬁape)
using the basic processor and suitable P03, Sush "mini~multioprocesscr™

design should also help break the produciion boittleneck on
veraipherals that we face fodav.

b. An ultimate goal is the faecility for,horizontal
system expansiocns ﬁhé ability %o increase svsiem performande by
adding additional; identical »rocessors. The atitairment of this

goal lies far ahead.

3. Standardized IO
I To minimize, the cost of the simpler perhivheral
devices, identical hardware must be uged with. allrveréions of the
processor. 4 standard byte interface is the mos®t likely choice

to agcomplish this.



b f— - Vhile the software goals still lack much detail,
the following thres stages havre been culled Trom Larry Portner's
group and andicipasted competition:
stage 1 - basic assembler_

editor

basic utility routines v
stage 2 - macro asserbler

compiler

IC systenm
gtage 3 - keyboard monitor

ES :

extendsed monitor (as ”GQLITGG)

.ﬂ

Stage 1 soffware should be oriented around a
mipimum cong guration, stages 2,3 around az PDP-9 class systen

(34

i
with reguisife opticrs.

Ce - The software should be modular so that it can
be eventually run in a monitor environment snd require as little

as pos=ible t5.be simultaneously core resident. T4 should also
be re~entrant whenever pogsidble 4o faeilitate use during interrvris

and in =2 molti-user envi“onment.

6. Anticipated schedule

S bardware i
system‘arcﬁitecture Sept 1 '67

prints for basic systen Feb 1 '48
vrototype constructed Apr 1 63
proiotype rumning July 1 '65

b. ) software

simalator : Dae 1 147

stage 1 bazic ' : Har 1 '68

bagic diagnositic ' Feb 1 '68

final ﬁroeessor dizgnostic Sspt 1 Y68



C L ] . _ .
architecture
specification®

. user handbook

*

docuzentation will be conmcurren

docupanitztion

with develonmant.

Sept 1 €7
Sept 1 '68
Jan 1 '69

3

Spe¢ifications

%
refers to detailed IC timing, ete., sufficiently firm that they may

be uged in contracts,



