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$ $ a  f ( ( *  :I 
Dear Dura: 

* 

t \ t We have noticed, with some alarm, t h a t  IBM has f i l l e d  up the set  ---------- - ----- of 

Y L - I n t e g e r  i n s t ruc t ions .  We have inferred from t h i s  t h a t  IBM does not 

intendI -- so t o  construct  the St re t ch  machine! as t o  f a c i l i t a t e  the later 
i s 

addi t ion  of new orders ,  If t h i s  inference is correc t  then now i s. "pre-
1 ~ 

e--

s q - b l y*.e the .time"., t o  fill as many as possible  of the  vacant s l o t s  with in-  

s t ruc t ions  of ,~A$-stusefulness  and negl ig ib le  hardware cos t .  
-------"-* I 

Accordlngly, 

we have prepared lists showing space available, space which could be made 

avai lab le  by dropping in s t ruc t ions  the  usefulness  of which we do not under- 

stand, and new ine t ruc t lons  desired by us. We bel ieve that some of the  new 

ine t ruc t ions  probably require  too  much add i t iona l  hardware; it should be 

understood tha t  we l i s t  them only  on the chance tha t  they do not.  

We are also taking t h i s  opportunity t o  l i s t  miscellaneous questions. 

Most of these questions are "whif" questions (what -happens E),If such 

questions are asked without comment, t h e n  we  only want t o  know f o r  t h e  sake 

of cu r ios i ty ;  we are -not  requesting t h a t  anything be done about it. If we 

do want something done- about it, w e  shall say so.  
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Fina l ly ,  there  are f e w  general  remarkrs and/or requeets,  

We intend t o  telephone you for r e p l i e s  and comments a few day8 after 
- - . ~ . . - ' . - " - - " -

you receive t h i s  l e t t e r ,  We would then l C k e  a l l  remaining questions t o  be 

placed on the  agenda for t h e  meeting i n  Poughkeepsie. 

Space Available, According t o  t h e  Manuals i n  our possession, t h e  

following space i s  cur ren t ly  available, Floa t ing  Point: 3. Unconditional 

Branch: (1) Miscellaneous: '3,) Direct and Immediate Index, Count-and-

or  Indica tor  Branch: [O> In teger  and Connect: &1Connect ort 2 Integer, 

Pd~~f~~~~ 

L N  

Input-Output: 6,,' Transmit-Swap: b i t  55 unused except on Transmit half-
-, 

words immediate, General Full Word: /"8-h t h  op-code xxxlOOOOOiili i n  b i t s  

51-63; elso($ with op-code x x x x x 1 O O O i i i i ,  although these  would not work 

,.
Pol-lbwing, 

*"" 
I I

Float ing Point:  2 of the  Add t o  Magnitude and Augment family", 

\Unconditional Branch: 

\laneoue: 1, i f  $%ore
B 

1 

1 (Se t  and Walt hae never been j u s t i f i e d )  , Miscel-

Zero I s  dropped, bu t  t h i s  might be replaced by Store 

-W-,m".m.- - *  -*.,- lur)7il*Lr-RY,-mY--- .s*unc*rm-F=+ 

-

Integer:  4 t o  7 ana 3/2 ( 1  c o n v 5  seem s u f f i c i e n t ,-=zL=---

,"LoadN and Set seems unnecessary, Compare Field i f  Equal eeema use le s s  and 
c 

perhaps two more Compare orders could be dlispensed with, and Decimal 
i 

Multiply, Multiply Cumulative, and Divide should probably be dropped). 
e"*> *__-_i-41."-

. . - _ - _ _ . _ _ _ _ l _ _ . . ^ " q , ~ ~ ~ ~ -
.._-

-aLuhru.-uuG--New Order6 Desired, FoP?%iy &__the following orders.~mharW"iio?' 
~'RlsuyLICaY*~.X.murr.,-t.L..".W'-

- -  

# 

' 

j 

i* , 
." 4,"-a .*-

1 :. J.c ?t 
p &d 

f 

G-
easy t o  put  in, please consider the u8es referred t o  and think whether there 

might be an easier order  which would f a c i l i t a t e  t h e  same Job, 

%
It i e  rumored t h a t  t h i s  h a  been done. 13ut it is also rumored t ha t  there 
are now four including compare /a/ with -/m/. 

/" 

I 
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I ,  Swap w i t h  Accumulator. Floating P o i n t  prder, half-word, w i th  any 

i n t e r p r e t a t i o n  OP s ign  and normalimtion modifiers convenient to you. The 

equivalent program takes three  half-word orders  and an index word,or two 
w. z 

half-word orders,  
*.. --. 

e 
-.”. ,.”-I 

a Transmit, and a memory word. (If the  present  Swap 

\rt addressing t h e  accumulator t akes  t h e  pld s l s L f r o m ,  and puts  the new sign 
E 

i n ,  the  Sign Register, then tha t  is sa t i s f ac to ry . )  

2 /  Store  Float ing Point  Zero. See d~8CUS8iOnbelow of Negative Exponent 

S p i l l  and Floa t ing  Point  Zero. Assuming t h i s  problem is going t o  be solved 

somehow, it would be usefb l  t o  have a half-word order  f o r  s to r ing  a f l o a t i n g  

poin t  word with a large negative exponent and a zero mantissa. 

3, Set  Exponent; Set Exponent Immediate, These could be Float ing Point 

o r  Miscellaneous. They would f i r a t  set  t h e  accumulator exponent t o  zero 
b 

and then Add Exponent. The equivalent  program is Connect 0000 followed by 

Add Exponent, or ,  i f  it works, Add Exponent Negative Address ..*-“a followed8 

by Add Exponent, This has fairly low p r i o r i t y  but is presumably very easy 

_p__*_ , - ~  ~ w ~ , s a L ~ - , s - , . v ”I --

\**),I * 1 

f o r  your engineers , 

$ Reflect  Accumulator. In i ts  simplest form t h i s  changes accumulator 

b i t s  according t o  the recipe b i t  t o  position l27-n, f o r  n = 0, 1, ...63. 

I n  i t s  best form it does t h i s  job f o r  a spec i f ied  f i e l d  i n  t h e  accumulator, 
b


leaving the rest of the  accumulator unchanged, Note t h a t  t h e  primary reason 

f o r  wanting t h i s  order i s  t o  develop a right zeros count, Perhaps you can 
rarrul.-*-mw--

solve t ha t  problem in a d i r e c t  way, such a6 developing a r igh t  zeros count 

on,connect orders ,  Incidental ly ,  this inversion can be performed on Maniac 

type machines by connecting the low order  ends of two r e g i e t e r s  and sh i f t i ng  

one register r i g h t  while the  o ther  s h i f t s  l e f t .  

I 
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AAseorted S h i f t  Orders. There seem to be a number of jobs d i f f i c u l t  

t o  do with the  connects alone. For simple displacements of fields shor t e r  

than 65 b i t 8  but much longer than 8 b i t s ,  connects w i l l  work but  we are 

afraid they are t oo  slow. S h i f t s  of fields bigger than 64 b i t s  a r e  per--
haps'not too  important. Ci rcu lar  sh i f t s ,  espec ia l ly  of one f i e l d  i n  the 

accurhulator without d i s turb ing  the rest of the accumulator, are par t icu-

larly d i f f i c u l t  and may be rather usefu l  ( t h e  equivalent prograa uses th ree  

connects; furthermore, a c i r c u l a r  s h i f t  by -n places of m b i t  f ie ld  a t  off-
c 


set 0, po ten t i a l ly  spec i f iab le  in one order,  requi res  Connect t o  Memory with 
II &uem*"i*--

f ie ld  -m-n and o f f s e t  -0, Connect t o  Memory loca t ion  8.(127-0) with  f i e l d  
'-. 

and o f f s e t  o+m-n, C o z e c t  with f i e l d  -&n and o f f s e t  o+m-n; t h i s  i e  a mess 

If 2, 2, and 2 are computed quan t i t i e s  and it fails  i f  -n exceeds 2).  Mote: 

by "sh i f t "  we only  mean something giving the same r e s u l t  as an  o ld  fashioned 

sh i f t ,  and with reasonable speed. 

6 ,Se t  Indicator t o  One. If, 8 8  w e  are requesting below, w e  get  some 

Programmer' e  Indlcatore  ( t h e  Hirvest  ind ica tors  and/or the  Trans i t  r e g i s t e r ) ,  

then a fast half-word order  t o  turn them on would be nice'l. 

Extract .  Th i s  has been brought up before and seemed too d i f f i c u l t .  

It should be looked at again, now %hat you know your c i r c u i t s ,  The order 

i e  defined a8 follows: where a mask word4..* C, ha6 zeros, leave A alone;
- n n M u r * m s ,  1 

where the  mask word has ones, take f o r  r e s u l t  the  connection of A and M. 

Th i s  could be rest r ic ted t o  t h e  connection 0011: Leave A where C i s  zero; 

use M where C i s  one. I bel ieve t h a t  the  l o g i c a l  statement of t h e  general  

case i s  A.?? v (AQM) .C. The chief u s e  of ex t rac t ion  i s  t o  i n s e r t  i n t o  A 

assor ted,  dis j .oint  f i e l d s  from M. 
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91 Generalized Swaps and Transmits .  The re  are two sources of s lack i n  

t h e  Transmit order :  bit 55 i s  not  used  much, and f o r  Direct mode the  

value and r e f i l l  fields of t h e  index word are not used. The first  gener-
*.c.-^rrc- --------
alization which comes t o  mind is  t o  use the value f i e l d  of the  index word -- - $ -

-a**l 

to s t ep  the addresses, ins tead  of using an implied +l. Example: i f  w e  

now Swap n-1 words between a and Wl, the  l i s t  xl, x2, .,,xn becomes x2, 

x3, ,..m, xl, With a Value of 4, t he  l i s t  would become xn, xl ,  x2, 

, * ,x (n - l ) ,  L e , ,  a cyc l i c  permutation i n  the other  d i r ec t ion .  There are 

a l s o  common cases, f o r  c e r t a i n  approaches t o  s to r ing  arrays, f o r  t rans-  

mi t t ing  every k t h  word i n  one block t o  the  corresponding poe i t ions  i n  

another block. The second genera l iza t ion  we have 16 t o  use b i t  23 on 
----7 

Transmit d i r e c t  t o  f reeze  the source address; t h e  order then fills a block 
C"&. ~ ..z<.& 

' 
--,,* "---,*-'- **"-a** 

of memory with a constant value, This can be done by t ransmi t t ing  the 

constant t o  a and then t ransmi t t ing  n-1 words from a t o  a+l, b u t  we don ' t  

know whether o r  not t h i 6  is  excessively s:Low. The t h i r d  idea is t o  u8e the ; -
Index Flag and Refi l l  F i e ld  t o  do chaining; t h i s  makes sen8e only i f  com-

bined with the use of the value f i e l d  mentioned above. 

qt Connect t o  Sign Register. The a b i l i t y  t o  move b i t s  from memory t o  the 

flag bnd zone pos l t ions ,might  be usefu l ,  

101 Locate List Element. This suggestion is a rather late response t o  the 

determination made i n  t he  early day8 t h a t  S t r e t ch  should Incorporate in-  

s t ruc t ions  useful f o r  automatic coding. The desire i s  t o  generalize t he  

Load Ind i r ec t  order, which now terminates due t o  8 flag o r  mark i n  the l i s t  

element i t s e l f '  ( L e , ,  op-code not that of Load Ind i r ec t )  It now seems that 
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this i s  less u s e f u l  t h a n  an order which snys Load Ind i r ec t  t o  the n th  Level, 
~ " ~ "..." 

T h i s ,  in turn, I s  less u s e f u l  than an order which says Load Ind i r ec t  u n t i l  
I 

you find element -E. For this last, th ink  i n  terms of a set  of 9 full words-y.. 1. ~ 

arranged in memory i n  a disordered way (a8 must happen i f  an original 

ordered l i s t  is constant ly  being added t o  and subtracted from). Each such 

word would contain the  addre68 of the next) word (as i n  Load Ind i r ec t )  , The 

last word might be marked, say, with an index flag b i t ,  But each word would 

also have a f i e l d  containing its name, and.the order would specify e name 

and continue loading u n t i l  it got 8n. equa l i ty  between the  l ist  element name 

and the s p e c i f i e d  name (or  got  t o  the end of the list), If such a Load In- . 

d i rec t ,  guided by a comparison or a-count ,  seem feae ib le ,  then we have eome 

thoughts on field assignment which 1 am not including here. If t h i s  does 

not seem feasible, how about recording somewhere t h e  number of l e v e l s  used 
_I-

by the  Load Indi rec t ,  so t h a t  a by-product r e s u l t  would be t h e  o rd ina l  number 

i n  the  l i s t  of the element loaded? 

Miscellaneous Comments and Questions, 

1, Does a VFL Store  or Connect t o  Memory require a complete f e t c h  
-0-


of the old data word, or is the information merged at the memory unit? Does 

a two bit store to an address with b i t  address 63 require two f u l l  f e t c h  bue 

times and two f u l l  e to re  bus times? 

2. What is t he  timing for  a Swap of 2 words between Q and a+1? In  

pa r t i cu la r ,  when step two i p ,  reached, does St re t ch  have t o  re - fe tch  from a+l 
lji*"
the word it j u s t  StO ere? We would l i k e  t h i s  to be made reasonably fast, 

if possible.  
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3. If an ordinary f l o a t i n g  point  number is added to a -zero with 

large negative exponent, is the Preparatory Sh i f t  Greater than 48 ind ica tor  

turned on? If it is, then there i s  real ly  no point i n  allowing in t e r rup t s  
z 

on t h i s  indicator ,  since the above s i t u a t i o n  is  very common, It would be 

much better i f  it were not turned on. 

4. IBM has s t i l l  never replied t o  our request, now almost a year 

old, t o  give ut3 an example j u s t i fy ing  the existence of the Set and Wait 

Ins t ruc t ion ,  

3, What is the present ind ica tor  set? Is there a Noisy Mode 

ind ica tor  which can be masked on or  o f f ?  We feel t ha t  there must be, for 

safety, We request very st rongly tha t  all unused ind ica tors  ( i n  pa r t i cu la r ,  
I 

the  "Harvest" ind ica tors )  be wired up as programmers' ind ica tors ,  for two 

reasons: t o  serve as  high speed toggles,  and to permit a limited c l a s s  of 

half-word bit-branching (for u8e wi-th STICI), 

6 ,  When a memory operand is at an address less than 16, is there 

( 5 ~gain i n  speed? We would like thing6 t o  be arranged so t h a t  on8 can use 

the miscellaneous r e g i s t e r s  for data and ge t  fast acce8s. 

' 7. What happens if there are two op-code 8% i n  succession? If 

this gives Invalid Operation, then we are wast ing f u l l  word op~codes ,  

8, How much time i s  spent f o r  t h e  two boundary register t e s t s ?  

Is this slowing down t h e  machine during otherwise f a s t  loops? Where i s  t h i s  

comparison made ? 

9 ,  What i s  the  present s t a t u s  of t h e  f l o a t i n g  p o i n t  Add t o  

Magnitude and Augment orders? Have you maode t h e  changes analagous t o  those 

mads i n  t h e  integer s e t ?  We feel that t h i s  should be done. 

s 
tab*%& W.s% 
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qPWE 10. What are t he  reasons f o r  not having fast one-word fixups? F; 
fly f,L@ Can we have them if we prohibit the programmer from changing data that is 

pc-

used i n  the  next few succeeding instructions? This may or may not be 

important, depending upon what I s  being done about Negative Eacconent S p i l l ,  

11, What happens i f  a Rename i r is t ruct ion has an e f f e c t i v e  addrese 

d identical to the address i n  the current  XO Refill field? It i s  e s s e n t i a l  
I 


4 
 t h a t  the &ore e f f ec t ive ly  precede t he  fe tch,  as it says in the Manual;N’ 
\ 

, .  otherwise we lose the fool-proof updating feature which i s  the chief (onlyP) 

J u s t i f i c a t i o n  f o r  the  Rename ins t ruc t ion .  

12, What happens i f  a VFL Immediate instruction, such as Load, 

spec i f i e s  a Fie ld  Length greater than 24 b i t s ?  

b 13, What are t he  propert ie# of F loa t ing  Point  Zeros in connection 

with Exponent Underflow? If there i s  a mode of machine operation i n  which 

any r e s u l t  having negative exponent spill is replaced quickly and auto-

mat ica l ly  by a number with exponent all ones and mantissa zero, then we have 
! 

If 

there .is not such a mode, then the fix-up must be v i a  i n t e r G - p t ,  I n  the days 

no further worries (but  see comments on Prep,  Sh i f t  Greater than 48) 

.“-c 


of the fast one-word fixup, It wao checked that everything wee all right, If 
’ fix-ups always run the look-ahead dry, then t h i n @  would s t i l l  be all r igh t  

plv R f  v -i f ,  and only if, a negative exponent s p i l l  ind ica t ion  is  not given by the  

5 P ’  
I 

Y product of an ordinary number with negative exponent and a zero w i t h  exponent 

a l l  ones, Similarly,  no ind ica t ion  should be given when dividing 8 zero 

with exponent all ones by an ordinary number with p o s i t i v e  exponent. The 

reason for  this I s  t h a t  t he  decay of ordinary numbers t o  t h e  bottom of t he  

range i s  not nearly so f r equen t  as t h e  use  of numbers which have already 

decayed t o  zero. 
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14. Why are accumulator b i t s  60-63 cleared i n  some s ing le  

precision f loa t ing  point  operat ions? T h i s  can be i r r i t a t i n g  i n  some cases, 

and we should l i k e  to knqw whether it is really necessary. If it i s  not 

necessary, please explain why it is desirable, o r  else change things so a6 

t o  leave 60-127 of the accumulator alone, 

13, Is there any reason why b i t  55 i s  not doing more work i n  the 

Transmit orders? 

16, We are del ighted to 6ee a 

and two new Indicators .  The register cou:Ld be a handy temporary s torage epot, 

presumably fast, espec ia l ly  i f  it were equipped with i t s  own Load from and 

Store t o  memory, It would also be temptiag t o  fulfill one more piece of' the 

cont rac t  and make it an i nd ica to r  register (note  t ha t  we would probably be 

ahead i f  w e  used b i t  29 of Indica tor  Branch t o  s e l e c t  one of two Indica tor  

Registers, inatead of using f t  f o r  turn ing  off Indicators ;  t h i s  would give 

us 64 more bits testable in a half-word, i n  exchange fo r  requi r ing  the use 

of a f u l l  word t o  t es t  an ind ica tor  and t u rn  it o f f )  However, we do not 

understand the somewhat l imited and peculjtar use t o  which t h i s  new r e g i s t e r  

I s  now being put. The whole decimal a r i thmet ic  business now looks hard t o  

j u s t i f y .  There used t o  be s j u s t i f i c a t i o n  based on exact  reproduction of 

accounting work, including rounding procedures, but this presumably d i s -

appears when conversion t o  binary is neceassry for mult ip l ica t ion  and 
i.4 /&% ' 

d i v i s i o n  (If it doesn't disappear, then it was never there).. Branching to
' 

general subroutines by means of iaterruptrr  seems quite unat t rac t ive .  
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What happens on in t e r rup t  i f  t h e  In te r rupt ion  Address is 

18. What happen6 i f  the  in t e r rup t  table i s  in a protected arcaP 

Is t h e  Ins t ruc t ion  Fetch ind ica tor  set? 

19. Is there  any special protect ion f o r  the boob who ha8 an 

i n t e r rup t  table of a l l  binary zeros? 

- @,W? 20. What happens when compound orders modify themselves? We could 
*)$&?A c*cm 

&,.A& deduce the  answers here i f '  t he  descr ip t ions  i n  the Manual were precise a8 t o
+ + B  

1Jt @GJ 

&Pb sequencing. For example: a t  addrees a there is a W L  Store  with Progressive
f j '  	k )  

Indexing; the  value f i e l d  of index P has Q and the address field of t h e  VFL 

Store has p; i s  the  f i n a l  value f ie ld  of index 1 2 a  or a+P? b o t h e r  example: 

p''!f-'-''4eLkc' In a there is a STICI t o  cr+1/2; i n  u+1/2 there i s  a half-word Branch t o  8; 
V#**Pd-_ \ 

do we branch t o  all right? If 80, suppose j3 is not protected,  bu t  a+l is; 

&W ZF do we get  any false ind ica tors?  

21. What happens if you pu t  a pair of half-word orders into the 
b&/.(& 

wl2d ' i n t e r r u p t  table? Are they both performed, or  only the  f i r a t ?  If both, what 


happens if t he  first causes an i n t e r rup t?  


22. What happens if t he re  is 8 data store to ,  o r  f e t c h  from, 

pF4.63, 	 say, of a f i e l d  longer than one b i t ,  and a 18 not protected but c t k l  

is? Or a f u l l  word Ins t ruc t ion  fetched from (w1/2P 
I 

I 	apologize for t h e  length  of this l e t t e r ,  I w i l l  probably phone you 
I 

on Thursday, April 2, 


As ever, 


Roger B. Lazarus 

r ).i 




