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Poughkeepsie, New York
December 19, 1955

PROJECT STRETCH ‘
FILE MEMO #17 COMPANY CONFIDENTIAL

Note: The reader is advised to read Stretch
Memo #16 before this memo. A knowl-
edge of the registers used in the Trans-
form Command is assumed in this memo.

SUBJECT: Editing, Part II
By: E. M, Boehm, J.E. Griffith

Execution of a Transform ¢ommand initiates a series of memory
references for ''table words'. ''Table words'' control the execution of the
transformation, There are multiple types of table words; and in general, a
table word tells where the data for the output record is to be taken from, how
much information is to be put in the output record, the position of the next
control character in the input record, and what action should be taken next.
The various forms of table words are listed in Figure #1.

Data for the output record can be obtained from the table word, the
input record or from memory. Data entering the record from a table word is
sent through an intermediate register (W register), and may be algebraically
or logically added to earlier data in the W register or be inserted directly in-
to the W register. When a table word is form #1. 4. or 11, data is alge-
braically added to the contents of the W register. Logical addition to the
contents of the W register is specified by form #2, 5, and 12. If form #3, 6,
13, 28, 29 or 30 is executed, data is loaded into the W register, and any
previous data in that register is lost. A direct or indirect reference may be
made to memory for data to enter the output record. Direct reference is
called for in forms 7, 8, and 17 while forms 9, 10 and 18 specify an indirect
reference. The address of a memory reference for data may be modified by
the contents of the control accumulator. No address modification is permitt-
ed when the memory reference is for a table word or for a word containing
the address of data. '

In the Transform execution word, a control bit specifies whether
address modification is possible while the instruction is being executed. If
indexing is to be used, the index register whose contents are to be loaded into
the control accumulator, is specified in the execution word, It is not neces-
sary for every data reference to be index, and a control bit in forms 7, 10,
17, and 18 is used to call for indexing (C bit in table word). A C bit in the
table word is effective only if the Transform execttion word has specified
indexing and an index register. When address modification is called for,

the index register number in the control accumulator is compared with the

index number in the execution word, If the two numbers do not match, a mem-
ory cycle is captured to load the proper index register into the control
accumulator before the data reference is made. Control table words #34 and
35 enable the index register number to be changed while transformation is in
process. In these two forms the new index number replaces the index number
in the execution word.
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Data from a memory location enters the output record through the
W register and erases any information in that register. In addition, data may
be taken into the output record from the input record held in the I register
(forms 14-16). After 60 bits of information have be en inserted into the O
register from the W register, a memory cycle is captured to write the
contents of the O register into the memory location specified by L (O) in
the D register. The O register is set to a one when its contents are stored.
L (O) in the D register is increased by one. An input word in the I register
may be rotated continuously or be replaced by the next word in the input
record after the 60 bits have been utilized. Operation of the I register is
under the control of the execution word. When automatic reloading is speci-
fied, a memory cycle will be captured after 60 bits have been used, to load
the contents of the memory location, specified by L (I) in the D register,
into the I register, L (I) in the D register will be increased by 1.

Field N in a table word is used to control the amount of data taken
from the selected source into the output record. In forms 1-6 and 11-13, all
24 bits from the table word (the Z field) enter the W register, and N deter-
mines how many of the bits are sent from the W register into the O register.
In form 28-30, the number of bits to be taken from Z in the table word are
specified by the R field. N ig used in form 28 to determine how many times the &
character defined by R enters the O register. A character in the Z word will
be entered into the O register until L. (O) reaches a specified value with forms
29 and 30. Field X in #29 specifies the desired value of L (O), With #30, X
gives the memory location which contains the desired value of L. (O). Data taken
from memory or from the input record enters the W register and goes immed-
iately to the O register. Field N specifies how many bits are to enter the O
register, If N is larger than 60 or the number of bits in the I register, a
memory reference is made for the next memory location (goes to W register)
or word in the input record (goes to I register)., A maximum of 511 bits
may be specified by a table word, When information is taken from the input
record M is used to specify the number of bits that are to be shifted in the
input record before the bits commence to enter the output record, When
bits are brought from memory by an indirect reference, a maximum of 7 bits
may be ignored before starting to enter the output record. The ignored bits
are specified by field P in form #9, 10 and 18.

After data has been shifted from the I register to the output
record, the bits following the shifted data are available for transformation
control. Bits shifted into the output record cannot be used to control trans-
formation. The execution word of a Transform instruction specifies the size
of a character in the input record, Control of the input record through field
M is given in terms of characters, not bits. Forms which take information
from the input record to the output record use M to determine the number of
characters ignored before sending data to the output record, When data is sent
to the output re ord from memory or the table ‘word.M specifies how many
characters are to be shifted before getting the next table word, Forms 19-27
causes the contents of the I register to be shifted a specified number of times
(19-21) or until L (I) in the D register reaches a set amount with 22-24, L(I)
is to reach the value given in Y of the table word, Y in forms 25-27 is the
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location in memory that contains the desired value for L (I}, To increase
the flexibility of the Transform command, 32-34 permit the size of a char~
acter in the I register to be changed to the amount specified by B, A char-
acter may range in size from 1 to 15 bits.

A fourth value included in the table word is an indication of the
next operation to be carried out, The Transform command may proceed
or can be halted. Look up is ended by several of the table word forms or
by having N in the execution word reach zero. Each time a character in the
I register is used, N is reduced by one. When N reaches zero the address
in the execution word is made zero.” Transfer of control cannot beexecuted
as part of the transformation, Provision for I/O break-in which immedi-
ately captures the program counter bars the inclusion of transfer. Control
transfer is facilitated by using the address part of the execution word to
hold the desired transfer address. After the transformation has ended, the
contents of the execution word address can be tested. If the field is blank,
the calculator proceeds to the next instruction. If the field is not blank,
control is transferred to the address specified in the field,

When the transform instruction is to be continued, the word form
tells whether the reference address for the next table word is to be altered.
In the execution word, a reference origin is given which may be used through-
out the entire instruction or which may be changed at will. If the reference
address is to be changed, the new address is given in the table,word. A
reference address for a table word may be modified by the character in the I
word, When the execution word or a table word specifies an unconditional
reference, the table origin address is used as the address of the table word.
When a conditional reference is callef for, the origin address is added to the
character in the I register whose size is specified in the execution word or by
table word for 31-33, The execution word specifies whetherthis character
should be taken from the high or low order position of the I register,

The number of table word forms will be increased at a later date

to increase the flexibility of the Transform instruction,

E.,M, Boehm
J., E, Griffith
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1.

2,

3.

12,

13-

1k,

15.
16.

7.

.C fe(¥)) >0, Table origin=0t, N
ehifte

(z)+¢C (W) >V, Table origin — Ot,

N =no. of bits from ¥->0,M=no. of characters shifted
in I ‘

a) Next lookup= Ot-+character in I
b) Bext lockup =0t

(z)v C(W)—>W, Teble origin =0t, N=no. of bits from W—>0, M= no. of characters shifted in I

a) Next leckup = Ot +character in I

b) Next lookup =0t
(2)->¥, Teble origin=zOt, K-no. of bits fram W-»0, M=no. of characters shifted in I

a) Next lookup =Ot+ character In I .

b) Next lookwp = Ot
(2)+C(¥)»> W, End lockup vith transfer eddress =X,Nsno. of bits from W30, N=no. of
charwetérs shifted in 1.
(2) v c(W)>W, End loockup vith transfer address = X, N=no. of bits from W 0, M=no. of
characters shifted in I
(z)>¥, Bnd lookup with transfer address=X, NH=no. of bits from W20, M=no. of characters
shifted in

c(Y) o, Tnhle crigin=Ot Weno. of bits fram loc. y-»0, M=no. of characters shifted in I
a) Next lookup = Ot-f-character in I

b) Next lookup = Ot
Ace,

€ (Y)- 0, End lookup with transfer address =X, E=no. of bits from loc. y-» 0, M= no. of

characters ghifted in I
=no. of bits fram loc C(Y) % 0, M =2no. of characters
d in I

" a) Next lookup = Ot+ character in I Pp=Dbits shifted in loc. C(Y) befcre

b) Bext lackup= Ot entering O.
¢ {c(Y))>0, End lookup with transfer address=X, N=1no. bits from loe ¢ (Y)3C, N=rno.
charascters shifted in 1 _
 p=Dbits shifted in loe. c(Y) before

amtering O.

(z)fc(w)-yw, Leave Table origin unchanged, N =no. bits from W-»0, M=no. charecters shifted

a) FNext 1ookn,p-0ﬂ>1+~eharacter in I

b) Next loclup = Otgl
() v c(w)-aw, Leave Table origin unchangsd, N=no. bits fram W->0, M= no. characters
ghifted in I

;!ext lookup = Ot-1 +character in I
: Fext lookup= Ot-1
(z)—w, Leave Teble origin unchanged, N=no. bits from W-» 0, M=no. of characters shifted
in I

a; Next lockup = Ot-1+character in I

b) Rext lookup = Ot-1
(1) >0, Teble origin 02, N=no. bits from I-» O, M= no. characters shifted in I befare
entering O,

a) Next lockup =Ot7 character in I

b) Next lockup =0t
¢ {I)>0, BEnd lookup with address = X, N=no. bite from I-»0, M=no. characters shifted in
I before entering 0.
¢ (I) -»0, leave table origin unchanged, N=no. bits from 10, Meno. characters shifted in
I before entering O.

a) Bext lookip =0Ot-l character in I

b) Next lookup=0t-1
¢(Y) -» 0, Leave lookup origin unchanged, N=no. of bdbits from loc y.>> 0, M=no. characters
shifted in I

a) Next lookup =Ot-1 character in I

b) Bext lookup - Ot-1

¢ =1, modify y by contents of control Ace.
ex= 0, do not index by contents of control

B
B .

we

12,

13.

1%,

15.

16.

i7.

Control
a) 10 M N 4 ot
J 11 {7 bits)] (T vits) {24 bm), (18 bits)
a) 100} M . | A ot
b; 201 K7 bits) (7 bite 24 vits 18 bits)
a) 110 |- N . z ot
'b; (7 bits)] (7 ‘oits) 24 bits 18 bits)
_. % X
bi‘bs)l 2k bits 18 bi_gg)j
z X
7 bts)[ 2 %11;. 18 bits _
(T ® ug kak bits 18 b1 ;
% | o1 Y ot
1100 {7 bits)l (9 bite)) P10 {18 bits) 18 bit
- clo1l Y X
{1 (9) {(18) (18)
X P Y ot
P (7). ef 3) _{18) (18)
1oLf ¥ ¥ |c| P Y ‘ot
j(?) (9) 1:1€¢3) | (18) {18)
ajoooo | M N 2z o
b)oool | (7) (1) (24) 0000000L .- ...
a)oo0o | M N Z
b)0001 (7) (10 _ (2h) 00000010
a;woo M N z |
bjoool | {7) (N (24) OO00QOLL.
a)oooo | M ) S ot
b)ooal | (7) (9) (18) 00000RIS
0000 | M |- X
(7) () (18) 0000QLAL.
agoooo M N
b)oool | (7) (9) |- 00001000
M E e Y
:;0001 _(f() | (9) (2-8) 00000100
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18. ¢ (c(Y))—=0, Leave lookup origin unchanged, N= no. of bits from loc. C(Y)>0,
v M= no. charactersshifted in I, P= no. bits shifted in loc. C (Y) vefore entering O
: , a) Kext lookxms Ot-l-+character in I
‘ b) Next lookup- ot-1
- 19, 8hift I register, M=no. characters to shift in I, Ot=table origin
a) Next lookup =0t + charscter in I
b) Fext lookup =0t :
20, Shift I register, Mz=no. charscters to shift in I, End lookup with transfer
e Address = X
Z.ShiﬁIreglsm H=no. characters to shift in I, Leave table origin unchanged
, a) Sext lockup = Ot-1+character in I

L | b) Hext lockup = Ot-1
22. Shift I register until L (I) = X, Ot =table arigin
" a) Next lookup = Otfchars.cterinl
_ b) Fext lookup.- Ot
23. Shift I register wntil L (I) = X, End operation with transfer address=X

24, Shift I register umtil L (I) =} Leave table origin unchanged
: a) Rext lockup = Ot-1+ character in I
b) Bext lockup= Ot-1
25. Shift I register until L (I)= Gf(Y). Ot= new table origin
: a) Bext lookup: Ot'*ehe:racte,. in I
~ b) Hext 1 = 0t
_ 26, ghift I register umtil L (I}= € (Y).

27. Shift I register until L (I) = € (Y). Leave table origin unchanged
a) Next lookup=0t-1 + character in I
b) Fext lookup=0t-1
' ‘8. Z->0, BE=no. bits of Z to use, ¥=po, time R bits shifted intoc 0, M =no. characters
in I to shift, End operation
29. Z-50, R=no. bits of % to use, shift R bits until L (0)= X,
End Opwat.icn
30. 20, R= no. bits of Z to use, shift wntil L {0) =
End operation
31. Alter size of character size in I register to M
Ot = new tsble origin
a} Next lookup = Ot+ character in I
b) Fext lockup = Ot
32. Change character size of I register to B, new teble origin = Ot
a) Hext lockup = Ot+ character in I
b) Rext lookup - Ot
« Change character size of I reg to B, use same origin
; = a) Bext lookup = Ot-1 +character in I
| b) Fext lockup = Ot-1
* 34. Change mm«a?toeqmln new table origin = Ot

Bod operation with transfer address = X

¢ (%),

Next lookup = Ot #+charscter in I
b) Rext lockup- Ot
~ 35. Change index to equal H, use same origin
3 a) Next lookux’:z Ot-1 +character in 1

' b) Fext lookup = 0t-1
Note:
Table Porms vhere date is brought from a memory location may be indexed
under the comtrol of the C bit.

* s‘i“
¥, ‘ S )

- B

Fore Control
:;' a} 0000 M N P Y
* b) 000L (1) (9) ¢ (3) (18) 00000101
a) 0000 M ot
19. u) oooll (1) (18) 00001001
20. 0000 M X
(1) (18) e OO001010
a) 0000 u
21 u) oooL D 00001011
ag 0000 Y ot
22. v) 0001 (18) (18) 00001100
23. 0000 Y X
(13) (18) 00001101
0000 Y
2k, :; 0001/ (18) 00001110
a) 0000| Y e ot
25+ ) ool {18) (18) 0000311,
26. 0000 ¥ X |
{18) (38) 00010000 _
e) 0000| ¥ :
2T- ») ooal (18) 00010001
28, 0000 .8 N z R
(D (1) (24) (%) 00010010
29. 0000 X.16 z R X 00010011,
(1%) {2h) (5) 1 ()
30. 0000 x"'.16 A R . X
T {1k (24) (s) | | (&)} oooro100
a) 0000{ M ot
31- ) co0 (7) (18) 00010201,
ag B ot :
2. 3 ooa] (1) (15) 00010130
a) 0000] B
3+ v) 000y (%) o1k .
a.; 0000} B ot
3%. v) oo0lf  (8) (18) 00011000
a) H
35+ v) (8) 00011000 . oo




