




























































































T e e

RS P :
o . 1BM CONFIDENTIAL L
f eas;ly discover the type of anthmenc tp use. ] {
| d)  The machme should check for errors at the place where "j e
’they are likely to, occur.. The statements , ' | 4 H ,’
| ‘ : ~ *~ DIMENSION A(100) , : o
’ ' A(101) = 9.25 , L
f should produce a subscript range error. W1th most compilers on most i . ,',l;
‘computers the execution of these statements will not cause an imme- ., f | /
;dlate error, but it will usually generate some catastrophe at a later : ! . T
; time. By the time the error is detected, all trace of the original ; "
cause is lost. Some comp‘ilers (.forexample, PL/I level F) have an - ; ' ‘
) option to produce code which checks for errors, but the cost, in terms s 3
of program space and execut;on time is so high that many programmers | " x
‘will not use these checks. . e e R "T'; . ,
1 | | g
_‘_____wmi e) The machine! should recognize that programmers use su'l_)_'-m_’ ,:
;‘““'"“'*-*'; routines and that procedure-oriented languages use statements. It - - 'l v ?:
& should therefore keep track of subroutine names and statement num-ww.é .
bers, this can be done by compiler-generated code but it is ea81er, f
faster, and’ foolproof if the machine does it. 2 f
... _The machine should not force‘ the programmer or compiler §

~

to throw away uset’ul mformation. To take a simple example. if B and ,

- h It e - - e - —

-; C are matrices then the APL statement

t

o

wxll add all the elements of B and C and put the result in A. Th.e o
. :

v . y
L ) ! . ,'.,

*eqmvalent I-‘ORTRAN program

B " TERp PSR

A._‘ t_ .o e S R T : e C e ...,‘.‘_.‘.., B ‘..........”.‘

D AT S et ST Vi T ST Se e D e T

« i : S :
: : U B e
;' ' DO 100J=1, M |
an .‘ l i : i
. ! ' ] ]
t . . L . o '.
i ' CoE e
- ; . ........4‘4...*. . ) . é o . \ )
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the virtues of a high-level la:nguagé;. What is perhaps surprising is ‘

' /that APL has the virtues o_f a machine language', namely, APL can be

oo ' IBM CONFIDENTIAL

DO 100 I=1, N
100 A(I, ]') B(I,]) + C(I,])

" loses the fact that we want all the elements of B and C and we are not
.  really interested in I and J. The IBM/360 model 195 is forced to use B
. its elaborate hardware to try and detect this type of loop and to orga-

" nize the calculation more efficiently.

g) .. Programmers, particularly when working in high-level

i languages, use memory in a dynamic way. The machine should sup-

i port'the dynamic use of memory.

4, It would be possible to design a language with the above proper- =
' ties. However, there is an existing language, namely APL, which we

"_1  believe has most of these properties. It is easy to see that APL has

| implemented in a reasonably small number -of microcode instructions
' and APL can be used without needing a compiler. We will discuss an
.+ implementation of such a machine. Tirst of all we will look at it from '@ |
. auser's point‘ of vie\& and then we will look at the underlying struc=- | |
. ture. Finally we will discuss the size, effort, and problems of _ :
- ! implementation and we w‘ill’t:ompare performance of the APL machiné " : '  )
'with the IBM/360. ERE TIPS A o

i
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1000 Westchester Avenue, White Plains, N.Y. 10604

Office of the President
Systems Development Division

May 7, 1970

Mr. R. B. Talmadge

IBM United Kingdom
Laboratories Limited
Hursley House, Hursley Park
Winchester, Hants, England

Dick, John is fighting back and that's healthy, at least to a point.

Thought you would be particularly interested in Markstein's letter.

Sy

B. O. Evans
BOE:dm
Attachment




MEMORANDUM TO: Mr. B. O. Evans | yx

After rereading the attached letter from Peter Markstein after talking b I3
to Dick Talmadge, I am bringing it to your attention because I think it j !
- fairly states the case for the opposition to our study group proposal e éwz“‘ 9
from our most expert programmers. They are today's conservatives /2" A/ 1
who fear change and are more comfortable with the original machine p Joe
LA

instruction base for their work. yot

. W/
/ j

There is one anomaly in this situation. The powerful interpreter need- /_/"/ *

ed to "interpret" HLS may not be very large. As Lathwell's memo Y. >

pointed out the PL/I compiler is approximately 500, 000 bytes, the : /

APL/360 interpreter is 60, 000 bytes, and a Model 25 APL emulater -

is 7,000 bytes.
e_,___,..—»———‘—’ R

Please note that Peter's position as stated in the final paragraph, that

an "effort should be set up immediately to build a prototype and prove
that HLS can work" is almost identical to the study group's position.

/..

John{C. McPherson

JCM:gp

att.
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~ March 11, 1970

-Thomas J, Watson Resedrch Center

Dept. 470, Bldg. 801
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f ~was strongly influenced by this objecfive. While the basic machine is still of the

asscmbly language altogﬂther. : _ R e X

e P ngid,

1065 S E

; -_ﬁ_’vlv-H.vS (Highc;f Level System) Proposal

“Peacock-Conti. Presentations of February 26 and 27, 1970

~ The major theme of the HLS Proposal is ‘o break away [rom the von Neumann ,
- arvchitecture, since the undevlying aswn*ptxons bebired today's architec turc are |
- held bv the proposal to be invalid.

- The RLS system operates on statements (consider an APL shtemcnt as an exampln)
o “yathe then on instructions, it rcfcrcnces objects by name rather than by machine
© address, the ohjects are self—de&cmbmb, its operators are valid over|wide®
~classes of objeets, its operators. dewrmme the nature of their operands
'dymmically, and it autowatically manages its storage hierarchy, thus giving

- Tbc. goals of tlis proposal are.laudable. Renelfits claimed include easjer A
- implementation of applications and systems, good expioitation of LSI technolegy,
. and improved man-machine interface. A wealth of other benefits are ¢laired

- The priacipal departure, of courss, is io have the compuicr offer to the uscr db
. the Yowest level of langnage, the equivalent of wha! is considered to he a. hlguer ¥
o level language loday. - ‘I‘h ere are some cxainples of similar approaches. The Tl
- mest notable of ihese is the Burroughs 5500 type machine. - This serias was ‘

Since HLS "interprets' a more arbitious instruction set than does S}stem/%o
it relies on a powerful interpretev built with or interpreted by LSI components,
- My reservation here is the following: We would be building in l}ardwagé,'.‘an, el

H.G. @ohen

’

the impression of a uniiormlv referc“ccd ot()l“i"b inedivm,

but these do not seem to depend as qmrongl\; on the radical architectural change
s do the ahove. R S

intended to be programmed in Algol at the lowest user level, and the hardware
von INeumann tvpr,, it has been designed to make the compilation of Algol.

particularly efficient, and indeed, users do not generally have an assembly -
language made available to them by Burroughs. HLS goc,s further by chmmatmg

boe

.
-
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. --need to lapse into a lower level language. I venturc to say that the fir
- to implement this language in software will not be error free, and thatiseveral rounds
- of debugging and perhaps even redesign would be necessary. The production of
_ software, unfortunately is not yet very systematized. Yet the hardwarb which such

| |
H.G. Cohen A AR
March 11, 1970 PR ‘ , : L !
i

Page 2
mterpreter of a language with which we have had insufficient experiencp, n'unely, a

t attempts

o higher level language which is sufficiently powerful and rich to elimmz:(c the user's

a language requires is merely physical embodiment of such a software interpreter.

" Thus, the methodology for producing the hardware may be set back to the methodology

used for producing software. My fear is that at this time, hardware bésed on an’

- interpreter will be subject to all the difficulties that software exporienécs today.

The ease with which System/360 hardware was produced relative to the software, -

~ 'makes it unattractive to put the next hardware design on the same methodological o
- footing as today's software. ) ‘ » _ - i' :

: : 2 .
A second item which would be moved out of software is the control of the storage
hierarchy. Again, this control of a hiérarchy of widcly varying performance by any
technique is not a completely solved problem. Automatic control of the cache in
the Models 85 and 195 is successful, bui the two storage media involved only differ
in performance by one order of magnitude. In cases where the dﬂfereﬁcc is more
pronounced (e. g., paging systems as run on the Model 67), the best means of

- managing transfer of information between luvcls of storage is far hom! beiug a

i

closed question. v e
. N

- To be sure, the atuomatic paging and the higher level language mterpr?ter will not

be built directly in hardware, but will be implemented in micro-code. | Writable

“control stores will make reworking of these components easier than repairing a

microprogramming error today. Bul firmware changes with the frequency of
software changes would cause customers great anxiety, since they should view

_firmware as an extension of the hardware.

In short, the goals of IILS are noble, but the neéd to move into hardware functions

which are traditionally done by software (but not well understood) compromises the

stability of the hardware. Rather than shoot for making HLS the FS serics, an ad tech
effort should be set up immediately to build a prototype and prove that HLS can work.
Then, for the next line after FS, the Company can base 11.s decxsmn about an HLS
archltecture on hard evidence. SRR
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SDD POUGHKEEPSIE
Dept. B58 - Bldg. 931
Extension 59900

April 22, 1970

Memorandum for Dr. R. B. Talmadge

Subject: High Level System Interim Report

Reference: Your memo to Mr. B. O. Evans of March 26, 1970

I would be very interested in receiving a copy of your detailed
critique when it is available. Thank you very much.

A Cane

R. P. Case

RPC:mw




SDD - HARRISON
April 16, 1970

Memorandum to: Dr. R. B. Talmadge
Subject: High Level System Interim Report
Reference: Your memorandum of March 26, 1970.

I hate to keep troubling you but am very much interested in a detailed
critique from you on the High Level System Interim Report and do want
you to personally stay close to programming and advanced systems plans.
Therefore, at your earliest convenience, please send me the detailed
critique.

Thanks.

Rty Sew

B. O. Evans
BOE:mr




Mr. B.O, Evans,
Harrlson 26th Morch 1970

Subject: Higher Level System Interim Report
Reference: Your letter of 5th March 1970

I have read the subject report with Interest and regret to say that | con
find very little In It with which to ogree. It appears to me to be nolve
where It Is not erronecus, both In the justification arguments advanced
ond the conclusion drown.

| am leaving tomorrow on hollday, retuning the middle of April. | shall

be glad to prepore a detalled critique at that time, if It will be of any
use to you.

‘{LB. I:im




B. O. Evans
1000 Westchester Avenue, White Plains, N.Y. 10604

March 5, 1970

Dear Dick,

You may have heard that we had a small task force
studying the possibility of a higher level language system.
John McPherson has led this effort which now reports
enthusiastically about the potential of such an approach.

I am forwarding my copy of the report for your study and
consideration, and am very much interested in your
conclusions and recommendations.

Sincerely,

RlGSv

Dr. R. P. Talmadge

IBM United Kingdom ILab., Ltd,
Hursley House, Hursley Park
Winchester, Hampshire,
England




