INTEROFFICE MEMORANDUM
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;ngﬁﬁaTi PDPwll Instructlon and Archltecture COmpromlses 571

Cren : e G FHON“ lR.“Cady

The attached list is a compilation of comments, objectxons, and sugges-

tians concerning the PDP-1ll architecture. I will not try to answer =
‘each one individually, but rather to address myself to the major areas.
of concern and propose changes to the present system Whlch will try to‘
ﬁatisfy cutstanding problems. Bl e ;

The over~riding criticism appears to be the lack of slmpl cit ’of the
PDP~1ll. Everything appears difficult and lack of" unlform,Ly“and symm:
try confuse the user. This group of criticism includes prepanents for
elimination of variable length instructions and reductlon of ddressinc
modﬁs regardless of lost bit effmcmenwy. : o

ﬁ@candary criticism centers around an appearance of lack of good %
organization and coordination of the total project, espec;ally at the
conceptual level and in the areas of hardware-software 1nter~relatlon
ship. This may have some truth, but I rather feel that the -present.
schedule and my own workload have not permitted me to write volumneS‘
papers on these subjects., It is true that some suggestions (notah%
15, 17, 30, 76) require more study anc these we plan in depthﬂf;,

initial looks that appear reasonable. Co s
Tna following changes“ﬁre ‘suggested to satlsfy many objectians and
produce. a more ordered and easily understood architecture, Refex
in parenthesis are to comments on attached list. '

1. Change nomenclature as follows:

Status & Conditions Code byte = C
Stack (push/pop pointer = S :
Index Registers =X, Y ‘ EURREE I e
General Registers = M, N - (simplicity symmetry,#294337;~

2. Delete external page addressing mode in favor of 256 byte page 0.
This addressing modes are: : B i

A, Immediate and Immediate cefered (full) . e
B. Indexed and indexed defered with 8 bit offset through
5, X, Y.
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6.

(which is subset of operate group).f Thus Add to gr,‘y
"~ ATS, ATX, ATY, ATM, ATN, i |

(#2 Symmetry)

Since JIMP immedlate performs a NO"“a“ftnewtt as such.
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C. M, N direct (using M, N ag data) =
D. M, N deferred (using M, N as auto xncrement)
E. Relative to P (program counter)
F, Page 0 (where secénd byte 18 address on 25

(Simplxcity and #7, 8)

Delete ANB and substitute wmth ORW (0r word) 1nstrf
dhjection to deleting ANB' now*w1 harawn). i

Dalete NOP from oPerate group and add ATS to Add to

':n"ef7

g PUP, it is meaningl
; thereby introducin
F15, 28, 31, 48, 55, 56

Since JSR immedxate is the same,'
JSR immediate to do a JSR;to v
byte break point instructlon ;

Rename Push/Pop group to include»

PQA PUA
POS ~  PUS
POM . PUM
PON . PUN
POX - PUX
poY - PUY
POP ~ PUP
POC co f PUC

Retain POS, PUS as these are convenlent to transfer s,contents 1n[§
and out. : > »

PUS - Put S on stack
POA Put S in Accum.
CPW Mask Compare with limit mask
JGT : Jump on result

Transfer to dxfferent push lists could be by stonlng new s and

then POS.

- (#59, 60, Symmetxy)
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'fégi :
AT This allows cleaner implementation of extended arithmetic ‘nstruc~

‘Majcr comments will now be answered in llght of above change

'l; 2, et al The machine is now more ordered 81mpler tu

5.

7.

9.

11,

12‘\0
13,

14.

16. .

17.

18.

19.
21.

22,

rticated options (protect, map;ng, relocate, mult1—p>mc

" Not so.

data words cue on odd boundries, and this is easily controllable.

Alter XTR instructian to be 2 by:es with functlon comman. a;ﬁ

tions and a better vehlcle for extending instructlonskfo“,sophls-'

(#44, case of implementing b;gger syatems)

little more straxghtforward.

I/0 design is in process and ‘will be a lxttle more expen
present 8 for electronics, a lot less for cable (data }
costs $260 for 10' cables). Electronics costs are dr ﬂ?v g:much
faster than cable. Net cost to user thh ll is muc T

Not a register-register machlne.

256 bytes. X and Y may be used as base»régister.to[é‘% :§ ta 778
bytes., B o ‘ »_l : ;7ﬁ AP FTL N

Gorden Bell and others feel firmly s;gn should be ext"nded.» :

What is 1arqestV# who can tell ncew or wants to put upp@rullmlt on

32 standard levels seem adequate (haw many systems exceed thms man
devices) and mpx wmll be available. . : o E

et gl‘ Documentatlon is belng 1npro§ed;
No comment. | ‘ |
Assembler documgntation available.
Assembler will'd@;goba jbb;

Not so. 16 bit unit stores extra bytes so only takesféxtra time if

Why?
John Cohen is generating market plan.

Why not?
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23.

26. |

3 1”'

35,

38,

41.

43.'

45.

49,
51.

52,

54.

57,

61,

64.

66.

68% )

70.

- We have never built such before. i.e. by thls phllosophy*we should
not have sold any 8, 8/S, 8/1, B/L until TSS/S was wor ing.

| Ttue and this needs to be taken 1nto account in the
present machine to customer.~ﬁ DR

In memory at present. Not firm.f
,,We must concentrate on not billlng the PD?~8 by defa

Complexity reduced bit efflciency retamned.

What happens when you do this in 8 and over-run ‘the page;f'Leéé‘
likely with relatives than absolute. RS

It will under program optlon.'

Good point, but wasteful of memory in every indexed operation,
majority of which will reach in 256 locations. This is the most
difficult compromise. Hardware lmplementatlon consmderahly easieri
wmth 8 bit, and speed economy also. ’

0Never intended to ve multiple AC. machlne

2 now, | | |
They agree ifaﬁﬁhe onlyfwé; to go.

Console aperatiohiszully{dQQumented.

See 16 |

Most agree on reasons forknumbering.

65K bytes? |
62 The NOVA is notvthe standard of the wotld.
" Not a lOalthough we havep't excluded it._
Optional.

Possible.

Multiply not defined vet.
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17}5731 Théy were,
'7§;  True. L
ai;j $ot s;.
8?. : ﬁot‘scg

93@_ Don't use it if you don't want it;

94.k Too complex an instruction which‘would,increase cost ‘  §@?bi

be done with LDW, PUA sequence (L byte time/mem cost)

BS,V Worth gonsidering.



COMMENTS

Bruce Delagi, 2-10-69

1. Conceptual elmpllclty

2. Too many exceptions to“s;mmetry (no ATK,'“"

3., Too many irregualr car%s requarlng unique’gat\ng

4, Cost of I/0 to high (cheap daLe channel doesn't jus
' 1/0)

5. Handle byte manlpulatlen on reglsterwregister bas;s

6., Too tailored for I/O controller, deek calc. market

Teradyne ; o
7. Much too small page g
8, Sacrifieed much needed addreseingji

PDP~11 Design Revmew, lst sess;on, 2= 17-69

9. LDB should clear upper half accum. to zero
10. Add OR to 1nstructlon., Do not. delete ADB ANB )
11l. Should design largest eystem first

Engineering Commlttee, 2~4§-69

12, 32 Priority 1evels inadequate T
13.‘ Bus dialogue and descriptlon rot clear
l4. Cannot be readily programmed

v,1s; How do you put in breakpoint for DDT
1416. Inadequate Assembler documentatlon and no desxgn r
*.17. No apparent way to assemble to get full list efflcz £t
18. Execution time dependent upon word boundrles B
19. Cannot make recursive patches : ‘
' 20. No centralized soft/hardware control

21. No market plan and strategy document te lndlcate ta
22, Cannot interface 32-100 TTY as cheap as 680-I

23. should build examples of most complex structure devic
: gselling any machxnes.



Gorden Bell, 2-16-69

24,
25.

26,

27,

28,

30.
31,

32,

Ad Hoc Architecture Des;gn Revxew, 2~19~69
33.

34,

35.

36.
37.

38,

39,
40.

41,
42,
43,
",,44’

& cheaper 8/L using new technology.“

First impression not too good, but it grows on you

Very unique bus structure and coneept System summe:
concept good. o : : i

How is parity handled? can (should) processcr h r
the bus, : \ : ST

Memory mapping of 1/0 devices gcod.f ,
Desire a single byte JSR for breakpoint
"Push" terminology should be changed to "stack"

Consider hos one 1mplements mamory~mapp1ng for Exec

The 8 will continue to live if we want 1t to. VW‘ r

We should study part introductions of new products
to build a market model and predict response.

What if you add to a prngram and now some relat’

Too complicated for general purpose userS‘

Should be designed more along X structure using st
programming which can be easily extended for“larg,

Motivation is bit efficiency but complexity 13 no‘
get 95 percent of efflclency.

Dislike 8/16 bit instructions
Nomenclature changes wmuld help clarlfy

doesn't reach ‘
8 bit breakpoint necessary 

Techniques for organizing largs programé‘must-be‘i
now. |

Teletype should clear flag when reading
Some arithmetic coding¥éhéu1d be doné;

Index registers shouldfuée full lQ‘bit»d13p1acem§n
Make XTR 2 byte instruc ' e




e

@imﬁi@$@®v@r@ﬂ*C@rﬁa&awmamm.w

Only L AC
only 1 index register, X

fxfcaﬁnctfbeius

One is cprtalnly needed

éi. There is no provisionwforfeaﬁe of programming



fvern 1f there are responses and perhaps answers to these
problems, the fact that there are so many questlons shauld‘“
not be overlooked.

,Thwre is no automatic save oif
;muLtlmmode or. multlmvser proq

of whether sucﬁ is’ pcssmblo a

This is not a general purpuae instruatiohgseﬁ;
;byte and réglster orlente@ L IR T I

;Thib”ﬁ u g (
multmply (as on the LINC)

Tralnlng sh
salesmen

should haveAbean con ulte

Teradyne

Ohly‘one level of 1ﬁd1rectlon ls"avallable.
br&nches are only on zlnstructlon :

Thﬁre aypear& to be. no learnlng from; or carry
“experience on other computers llke PDP~ 6 PDP~
,VLSLble ﬁerms.tjm * : s

No prov131on or plans have peen made far page ma

Any beneflt of "blt—eff1c1cqcy" over a campet

be a surplus greater than the margln for error
estimating the core utiliza:ion of the antlclp

This is most unlikely. : %

The instruction set has evo! ved, or grown 1lke_
approach would be to compare several complete se
the best. This would ensure unity of the resu
alLd, objectlve sYstems conparlsons., 

The AC can be shlfted only one blt at a tlme.

Arithmetic oporatlons and BIN to BCD converSLOns W
difficult as on a PDP 8.

Picking up argum@nts after a subroutine call is tc

4

The link bit has become an abstraction, not a har

The conditional jump on IOT appears to be ccmpieﬁe_y”sﬁpe fimé

R



Gorden Bell, 2=23=69

84. should replace ANB with a Push type memory reference 1natructlo'
~ to push any word onto stack l%st.\ ' o

85. Should consider this as a stack machlne expeC1all
 tion or way multiply and divxde is handled.,



