
~ ~ ' r i l l r ~ e c icorreamndence reiatiilq EO ssubjeet lectures ii  le dqelv Geff-
anatary i*hcbrochure ha^ been widely di8tralbutod bv 'S  ? '. I, A I As 
ated in the scheuule, the XHM machines are given thret2 dithr~j(six 

PWP~"Sper day, except for the subtrrtctim of 45 minutes the y!. 
:c4.Lowed by the Sperrv Rand LARC,  Fcrranti ATLAS, Bull 60 * 

- f '~ . - )!r!?waPsityof Illinois Computer It is noteworthy that rny dresentat-
i ~ r ic m  Stretch and Harvest will bo followed by the LARC prerlritation 
+ten by fjr- Sidney Fernbach of the University of Califorda Rkdiation 
iaboratary at Livermore, tkdifarnia. It should be r r&d % & fortuntrte 
t h z  thie presentation is  in the hands of a rrerious and resmn tile LOcieattet, 

kher than a Sperry Rand saiosrnar~ Oro t'ernbach will  g f v  a careful and 
b-nced a0praiea.l ~f LARC, I 

1% is probable that the audience wi l l  be composed of attkdenltg, .c:bm~any 
rrmenKativee, and perhapa a few (but very few)  reprtaeatafirJresof 

ernmant Snstallations. An examination will be given st thi? kloac of 
$-becourse. and students will  be qraded. The company rcprrg)&itativcca 
w h f  Largely represent users of k r  e scale computing syrrtam 

wbtcdly our competitors d l 1  be preeented tharoua@llyoT 
- m f l  3e purely technical, doaigntsd for experienced pmPmimEwd3b. and 

If, approach giant computers from the point of view of tha u3t3.s-

-_ ..~ w ~ ~ r m d E y ,the above conditions would not be pertinent to the drlrarantce of 
c+- sat; of lectures to an unreetrictcd audience, In th ia  cas@, heclkever, 
tlicvr; are a number of unuPsurcl consideratiom : 

z,, 	 1 a m  scheduled €or 17 hours 15 minuten of lectura *anddircdeafon. A 
script for this performance, single spaced on an IBM type*rriter, 
wauld require more than 466 ~ q e sat m y  lecturinfl paceI &en aB-
surning that 1 could or woitld Irctuse from a script. Pregatation af 
+air=ha detailed script is impossible, and its m e  would lro?&Sea d h -
aertroue impreseion even i f  i t  were poarible. I 



4 - :&ach of the other lecturers is associated directly with a f71biversitu: 
~ m - Thethe only one directly as~ociated with a Mantrfacturtw 1 

;rthers w r l i  qive good technical expoeitions which are det41 led, fair, 
~ ~ s d  1 consider i t  important to IRhA that wc)l he rtpre-weif. hdanced., 

et3 bv lectures of cozntm.rable:quality, and that we rat tb.ke ad-
maqe d our special position. 

!r! maav caaca ,  principles of qood expoeition will be tht?13bin con-
--jderation, For example, how much I eay about the Stt-ogclh Look-
f~;ke.adprobably depends more uDon precept8 of g!oo,d expmiitJon than 
a ~ o nGompany Confidential te8trictions- i aPublished i n f ~ r r ~ a t i o n  
+robably adequrrte (but 1s alto partly incorrect)-

4, 	 Marketinq Chnsiderations. 1 have been diactlelsinp Markertlirtq Con-
dideratisns with M r - Dura Sweeney in Poughkeepaie an3 E>), Lou 
Robineon in W h i t e  Plainr. and will remain in dose contatt with 
.Marketing through the preaentation. W e  have made awaaqemwnts 
for m e  to work with Marketinq repreeantatives durinrr the &resentat-
ion to ensure that our markebinq interests arc protected. ” hrranqe-
nients have also been made to handle any mattere involcriaq p r e s s  
coverage., by this, I mean that care will  be takeri to p ~ ’ ~ t k k tour 
position in terms of a Marketing situation which may chaxi&?right 
np to the time of the lecture- This  doee not mean that I w d 1  deliver 
a s a k e  pitch., 

5- 	 Company Confidential Information. The following l iat  of ckeared 
publications covers the entire Stretch Syetem and much of harvest. 
A great deal of the material I will  cover is naturatlv incltded in 
these papers. Xn some casea, conaiderably more detail A 
in the! paper than 1will want to present. Howeverc the matierial -me= 
sentcd in these papeps is inadequate for m y  purposes for several 
reasons : 

:L 	 iVith the exception of 2, 11, and 14, tha papers are contdrned with 
5pecxfic sectione of Stretch and Warveet. There existi ho unified 
zppruach to the total system, much le85 to the Opersitir& Syetem, 
which ier the standpoint from which I will aporoach these’machines. 
Hence theee papem do not add UD to an operatiag Stretcli System. 
Most  of these papers have bean cleared because the wmder made 
the effort to obtain clearance for a specific paper dealink with a 
epecific area. 
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Many of the papers represent objectives rather thar; accomplish-
ments. 1 will be speaking about a system I will have adtually 
sperated (my maintenance programming group has bead oper-
ating Stretch for three weeks alreadv). If I a m  reqitimki to 
<iltickto published data, Just because it has been pnEJfrGed. at 
i-t time when we have actually tested the machine, then cBur PO-

,iitian TS bound to be foolish. 

rhe papers in question must be presumed known to .;he bulk of 
she audience. 1 propose, therefore, to commence by ~tiating 
Ewerall uesign objectives in terms of these original paperg, and 
relating this to  the machine structure as it has actuillv evolved. 
I'he emphasis here will  be on overall machine aerformdnce, 
*.-atherthan performance for specific operationa, and design ob-
jectives wi l l  be treated more as objectives for the total operating 
qystem than as, Bay, objectives for a specific multiply speed. 

rhis published material can also serve a valuable purpose as 
reference information. Whenever possible, I plan to rdfer 
questioners to the published literature for further detail on 
specir'ic area9 of the machine. For example, 3 do not regard 
a detailed question on circuitry as pertinent to m y  slubrldct mat-
ter, and would refer such question8 to Erich 1310chfsPaper (12),, 

E. Fa Codd, E. S .  Lowry, E. McDonough. C ,A. Scalzi, 
''MultiprogrammingStretch: Feasibility Considerations", 
Communications of the ACM (November, 1159)0 

S. W. Dunwell, "Desiyn objectives for the fBM Strcrtth 
Gomputer", Proceedings of EJCC (December, 195h), 

F, P. Brooks, Jr., ''A Program-Controlled Progmm In-
terruption System", Proceedings _of EJCC (Dccrjmher, 1956). 

F. P. Brooks, Jr. ''The Execute Operations - A Fourth Mode 
of Instruction Sequencinq'', Communications of the ACM 
(March, 1960). 

W. Buchholz, "Fingers or Fists? ' I ,  Communicatitsras of the 
ACM (December, 1959)6 

F. PoBrooks, Jr., G. A. Bhauw, W .  Buchholt, ''Procee-
sing Data in Bits and Pieces", IRE Transaction3 0x1 Electronic 
Computers, EC-8, No. 2 (June, 1959);  (Also I S M  ' f R O O .  01000.674). 
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. 
7, 	 W eBuc-nholz, "The Selection of an Instruction LtamLagetl~ 

Proceedings of the W J C C  (May,  1958), 

8-	 C,A- Blaauw, "Data Handling by Control Word TCddquees" ,  
Proceedings of the EJCC (December, 1958). 

5"- 	 G. A- Blaauw. "lndex5n4 and Control Word Techrdilbes'', IBM 
Journal of Research and Development (July,  1959). 

I t J .  	 €3, K. Wild, "The Input-Output Devices of the Stretch Corn. 
puterg',paper presented at Auto- Math '59  Exhibitiohe Paris 
(Sue, 19fjv)S 

1 1 .  	 W .  Buchholz, "Design Objectives for the I€3M Stretith Come 
puter", New Corntxterc A Report from the Manzdacturers, 
ACM (March, 1957). 

121. 	 E. Dloch, "The Enpineering Derign of the Stretch :CfomputeP, 
Proceedings of the EJCC (December, 1959). 

13. 	 J, Cocke, H.  GoKolsky, 'The Virtual Memory in the STRETCH 
Computer", Proceedings of the EJCC (December, 11959). 

14, 	 P. 5.  Herwitz, J. H. Pomerena, "The Harvest Svakem", to be 
presented at WJCC (May, 1960). 

Papers which have to the bast of my knowledge not beet; cleared for 
publication and which contain information I wfeh to use include: 

a, 	 STRETCH Data Processing Syetem, Preliminary kllanual of 
Operation (June 1, 1959), IBM Confidential, 

b. 	 HARVEST Data Processing System, Preliminary IrlYormiation 
Manual (December 1, 1959), IBM Confidential. 

c .  	 W C. Stetlcr, SIGMA Computer M e m o  ##26A, l%oi>k-Ahcad 
System", (January 19, 1960). No claesification inctilkated, 

d. 	 R. T. BloBk, SIGMA Computer Marno # 3 4 ,  "StxetrN Computer 
Instruction Unit: Dereign and Performance Goali3", (March 9 ,  
1960), IBM Coafidantial. 

e. 	 M. C. Montgomery, ItFloating Point Divioion in S Z G W  - The 
Algorithm Used", File Memo, 7030 Engin@erin):PbBdniq, 
(June 9, 19591, XBM Confidential, 
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f, 	 HaC. Montgomery, "Data Flow in Floating Point JjIVIDE", 
File Memo,  7030 Engineering Planning, (June 3C,  t'.f59), 
TBM Confidential, 

6 .  	 H. C. Montgomery, "Floating Point Multiply in SI:(1MAI1, 
File Memo,  7030 Engineering Planning (June 15, 19$9) ,  
FBM Confidential, 

11, 	 R. J. Bahnsan, "Description of Checking in the Si&a 
System", SIGMA Computer Memo #28, (February 9 ,  19591, 
IBM Confidential, 

E .  	 W R. Stringfellow, ''Maintenance Scanner", File LMemo, 
7030  Maintenance Reliability, (September 29, I959 1, IBM 
Confidential. 

j,  	 STRETCH Data Proceesing School #4218, I S M  Department 
of Education, (February 16, 1959). 

k. 	 Preliminary Stretch Programming Manual, IBM ATIplied 
Programming, (February 1, 1950), IBM Confidaatbl. 

3. 	 R. PoFletcher, G. E.  Ruseell, F. C .  Tung, H. Wild, 
''Basic Exchange Machine Specifications", Exchange M e m o  
jf32, (December 4, 1 9 5 f ) ,  IBM Confidential, I 

rn. 	 L. R .  h h n S O n ,  "A Description of Stretch? (December 10, 
N59), IBM Confidential. 

Of thaee, (e), (f), (e) are probably covered, for m y  purlpoem#, 
in (12) preceding; (j), (k) are not really pertinent - have been 
superseded by later developmente (andnever did have much 
pertinence); (1) i e  covered by (IO) preceding; (h) can be covered 
through the original Harnhing paper; and (i) is desirable infor-
mation, but could be eliminated with tho remark found i d  Kolsky 
(13)on thim subjecto However, (d) contains important dormation 
(althoughmort of the information fn (d) is not requirad). Ob-
vioumly, (a)and (b)are particularly important, rince they contain 
the instruction @etaand formats which are required foe  any erenst-
ble presentation of the Stretch and Hstnre8t Syotems; (m) also con-
tains important material, although Borne of it fr incorrect. I have 
been informed by Marketing that, depending upon dacielme of 
when and how to market Stretch, they will  probably make available 
the manual in its entirety before my lectures. Publication of the 
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Stretch manual is therefore primarily .amarketing consideration, 
and I have made arrangements to work closely with Marketing on 
all facets of the presentation. If arrangements havc b m n  o r  wi l l  
be made by Marketing to clear the manual, however, this wil l  
automatically clear a great deal of the information T wdpire,  and 
should simplify your task as well  as mine. 

With respect to the Harvest manual. there is no part icdar  reason 
for clearing i t ,  since there are nb present plans for more than one 
machine. Harvest muet therefore be presented a s  it  ' 'one shot" 
computer, and I should be personally opposed to c lear ing the entire 
Harvest manual at this time, W h a t  I da require f rom ti iar the de-
scription of the Harvest w i t s  and of the Harvest inertrirations, 
rnaterial which has been implicitly cleared in the Hurw itz-Pomerene 
paper (14) above. The Harvest customer must also be aonsidercd in 
the Harvest presentation, and I will go over the Harvest presentation 
in  detail with representatives of the customer to  make dertain that 
customer interests are protected. Although the situation with respect 
to  Stretch i s  different, I shall also consult w i t h  LOBAhnoor ae a 
matter of good customer relations. 

While the computer itself is covered rather well by previous publi-
cations, the 8am.e i a  not true of the programming sgatem. This  is 
largely because the programming system come8 later ia time than 
the computer, and because we have held back any such publication 
pending announcement of Stretch - a detailed dr:scripthrh of the 
programming syatem (the "programming package") is oionsidcred 
by Marketing to be an essential part of Stretch announccrmcnt Dlans, 
and a rough draft of such a write-up hae been given to Marketing 
for this purpose, Since programs are not patentablc, ;tnd are freely 
copied throughout the Industry, and rsincc programming 'idea8 are 
pretty well held in common throughout the more advanced program-
nling circles in this country, the only competitive vzilirt to program8 
i a  the programs themselves - they can be easily copied. The infor-
mation on the programming system which has been prcsiented thus 
far is  primarily included in the announcement made to SHARE last 
year (describing STRAP, the Stretch Assembly Program, i n  detail, 
and outlining plans for a Macro-Language, a Master Ca*trol Program, 
and a Fortran program for Stretch, lite well as the "'704 package" de-
sligned to make Stretch more ueeful to customers with '4b4'a installed). 
S T R A P 4  was in fact written by LOBAlamos, and we have written ptr-
rniesion from them to use this material  so long as c-rodik i e  properly 
aeaigncd. If Stretch is announced before my lecture, the announcement 
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will  include fur,her detail on the programming systern, a s  indi-
cated above. In any event, I wil l  not discuss the detzdls of how 
the programming system work& but rather i t s  1.188m d the 
facility i t  gives the uBer. I believe that the programmin$ system 
iti a 	very powerful marketing tool, and plan accordingly to co-
ordinate the discuseion of it verv cloaely with Marketing;, There 
is no queetion but that the manner of diacusarrion will  dctpdnd 
strongly upon whether Stretch has been announced or not, In 
the 	case of Harveat, the programming system is more cpstomer-
oriented, and we must respect customer preferences regarding 
rehaee of information. This doe8 not aeem to pose m y  problem; 
the programming system is unclassified so far as government 
security ira concerned. 

6 .  	 General Scheme of Presentation, Using the published papats as an 
implicit starting point for m y  lectures, I expect to begin by bringing 
these early systems deecriptions up-to-date with a deecriptiion first 
of data flow, then of major syateme components, and, finally, of the 
detailed instruction set and formate. This will  occupy tho aret  day's 
lecture, particularly since the instruction eet and the ias tnkt ion  and 
data formats should be considered in some detail, The mEniin diffi-
culty would appear to be the parallel disk file, TMa situation is 
covered by my enclored letter of April 5, 1960 to Mr, A .  Shugart. 
M y  own feeling in t h i B  matter (and in general) is  that thc decinion as 
to what to say about a specific device (suchas the diak fi1t:)ishould be 
based on the latest possible information. The alternative i 4  to UBB 

Contract Specifications, which have mortly been published, but which 
m a y  not reflect the real  rituation. This could be foolish ~ d ya few 
day8 before echeduled delivery. 

Tho 	second day will be devoted to a description of the progpamming 
system - STRAP-I,STRAP-11,Maeter Control Program, Macro-
generator, rimulation and utility programe; timing progran$s. This 
will 	be followed by simple programming examples to illuetrtate actual 
characteristics of the eyetern. No clearance difficulty i s  aarrticipated 
here. 

The third day will be devoted to the Harvest computero To remove a 
common rniaconception, nsfther Harvest hardware nor the Harveat 
Programming Syertem ha8 any government classification; only the 
problems are cla~sif ied.  A rather detailed sy~aternrdesctiption has 
been cleared for Harveet already in  the paper scheduled f o d  presentat-
ion May 3, 1960 at the WJCC by PoSoHerwitz and J. W. Pcbmercsnt, 
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both of IBM. Am in the case of Stretch, I propose to describe the 
Harvest data pather, the Harvest u n i t 8 8  then the Harvest imtruction 
B e t  and formats, This w i l l  be followed by a description oflthe Har-
vest Programming System and an example of a non-classiflied Har-
vest  problem, (The Herwitz-Pomerene paper contain8 rsuak an ex-
ample.) 

7. 	 It is particularly important to observe that the lecturer; w i l l  com-
m e n c e  only a week before the Stretch machine i e  Bcheduled for de-
livery to Los Alamos. By this time, I expect that we w i l l  have had 
extensive operating experience with the Syatem, will htvrit run actual 
problems, will know a great deal that w e  do not NUW know, At this 
point, i t  would be foolieh to give a Systems description which dace 
not match the known operating characteristics of the actztiif system, 
deapite the fact that such a description had beenxltarad for presentat-
ion, This does not involve many points of concern, but i t  does involve 
some; certainly, Some of the published figures do not appear realistic. 
In the caee of Marketing coneiderationa, we have arranged to take into 
account the situation as i t  ex i s t e  on the day of the lecture I feel that 
we need a similar arrangement for such queertions as actual machine 
speed, diek capacity and performance, tractor tape performance, and 
Harvest fast memory performance. The advantage of deaeribing an 
existing, operating system in realistic terms can offset peirformance 
which may in some caaea be somewhat leas than indicated in previously 
published information. It will be impossible to give a true feeling for 
a system actually in operation i f  I am required to use fictitious figuree 
to describe i t ,  My emphasis, however, will  be on the total capacity of 
the system, not the detaile. 

8. 	 There will be a campaign to dramatiee the Stretch System ,asa powerful 
IBM Engineering Achievement, Thie seem8 a valid and irriportant 
function, but I do not feel that it relates to my arsrignrnerrt of presenting 
a serious and difficult technical lecture at a major Univetsity. I know 
and have talked with many of our larger  customers; all of them have 
very capable, tough, technical people, who will not be impressed by 
the publicity o r  by the test problem8, I feel that m y  r o h  is to talk to 
them people - to the senior technical personnel, who are leaat affected 
by tkrt usual publicity, 

I a m  preparing a detailed outline of the presentation I plan to  make and will 
send this to you as soon a8 pomsible, The purpose of thir memilo i a  to give 
you a general outline of the situation, and of the iatbdcrd loctuztes. Infor-
mation would be appreciated a a  to those areas which are considered muat 
likely to raise clearance problemsB W i t h  regard t o  publication! of the 
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material developed in the course, I assume that this would rewire  ap-
proval, regardless of prior clearance, but would like your  OD bion as 
to how best to proceed on the matter, (See enclosed letter of February 
29,  1960, from C. B o  Tompkins, \  

Since activities in m y  own department require full t ime,  1 a m  neces-
sarily developing the lecture material evenings and weekend:^ Hawever, 
I wi l l  get the information you require t o  you as  quickly as l l a ~;Ij ble, 

SGC/irng 
'Encl: 
c c :  	Dr.  CoR. DeCarlo 

Mr. 5, W oDunwell 
Mr. H,,T. M a r c y  
M r ,  J. C o McPherson 
M r ,  R. E, Merwin 


