June i8&, 1957

REVISION NO. 1 to

File Memo, dated June 11, 1957
Subject: The Primitive Instruction Approach to Editing

By: H. C. Montgomery

As the result of a preliminary examination of the editing system des-
cribed in the subject memorandum, the following changes and additions
have been made: ’

A. It has been pointed out that it is at times desirable to be able to
perform matching operations on the output data resulting from
tuble look-up operiations. The systern shown in Figure 1 of the
memorandum makes no provision for doing this. Hence, the
diagram should be changed as shown below.
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Moreover, the table look-up instruction format will require an
additional field to provide a match character, and a modifier
bit to control when it is to be used. Thuse, the format for the
table look-up instruction will appear as:

-

WO i.'v,.w:,ﬂ FELL |FIELD ) ‘ By (3V[1
"0 | - 'ATH 1tN(y§h LENGTH RERPETIT, OF?&TQAT sz |stfy
APDRESS - |58k e Joureur CODE our|

B. An.editing problem has been suggested that has made it clear
that it will be necessary to be able to determine whether an
input character is identical fo any one of several characters,
and to further be able to take a different courae of action for
each of the possible alternatives. To facilitate this, the fol-
lowing instruction is defined to supplement the eight given in
the memorandum:

BOM (Branch On Match).

The next input byte and the match character are
compared a8 in the TMT instruction. If they are
identical, a transfer is effected to the instruction
whose address ig given by the word address field

of the present instruction; if they are not identical,
the next instruction in the present sequence is taken.
The bit address controls of both the IDR and ODR
remain unchanged by this instruction.

C. The introduction of the BOM instruction permits the deletion of
the TMN instruction from the list. The motivation for the TMN
instruction is illustrated by Example 1 of the memorandum in

« which a numerical field is edited to remove leading zeros and
punctuate it in the usual dollar field format, The TMN instruc-
tion is used after the decimal point to take care of numerical
fields which are gzeros.

Recall that in the original memorandum, Example 1 appeared as:

'

Model
Field PPS APS Input OQutput Input Output
S S T T
. ICH(.) ICH(.) . ‘ .b
x TMN PBY 8 8 0 0b
x TMN PBY 1 1 0 0b
BSP(3)

ICH( 3 repet.)
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The same results can be obtained by using the BOM instruction

as follows:

%

ICH(. )
X’ BOM(0) — PBY
x PBY BOM(0)—» BSP(3)
PBY . PBY. ICH(b)
(3 repet.)

\

insert decimal point
pass the tenths digit
if both digits are 0,

- back up and fill in

blanka; if the last
digit is non-zero,

4 .

pass it too,

This cascade effect of the BOM instruction could be written in
more conventional form by writing the PPS as:

. ICH(.)
;"BOM (0)
. PBY
. PBY
. TRA (out)
' »PBY
;~-BOM (0)
. PBY

i TRA (out)

»BSP (3)

ICH (b) (3 repet.)

D. It is also possible to use the BOM instruction to effect the same
editing operations for which the TMS instruction was used in
Example 3 of the memorandum. This could be done by writing
the PPS in the following way:

---BOM (b)

., TRA Z
—»SBY
;--BOM (b)

' TRA(Z+ 1)
“»SBY
;--BOM (b)

' TRA(Z +2)
~»SBY

etc.
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Z is the address of the instruction in the APS which corresponds
to the first BOM instruction in the PPS. '

i)
By comparing the above PPS with that using the TMS instruction
in Example 3 of the memorandum, it is clear that the PPS using
the BOM instruction is approximately three times as long as the
one using the TMS instruction. Hence, the price of eliminating
the TMS instruction for this example is an increase in the number
of instructions required. '

E. In order to preserve the simplicity of the primitive instructions,
it has been decided to delete the unconditional tranafer associa-
ted with the SBY (Skip Byte) instruction. This deletion has no
effect on the flexibility of the systernh since the same operations
can be done by using an ordinary transfer instruction immediately
following the SBY instruction in those cases where it is needed.

F. A serious problem which can arise in the use of the BSP (Back-
space) instruction is that which occurs when the range of the
backspacing extends into a word which has already been sent
to memory by the automatic storing feature of the ODR. As
the instruction ig defined in the memorandum, this sifuation
would necessitate the bringing back of the previously stored
word and replacing the present contents of the ODR with the
word.

This problem can be avoided without sacrificing the buckspacing
feature by providing another instruction which resembles a va-~
riable field length LLOAD instruction. Adopting this compromise
means that the programmer must know the word and hit address
of the operand, and therefore that he cannot merely use the ins-
truction on the ''next byte' basis as is possible with the other
primitive instructions. It is believed, however, that the prob-
lem applications for such an instruction are of a type such that
the information concerning operand addresses will be easily
available to the programmer, and that the considerable saving
in hardware achieved by adopting this approach justifies the
additional programming difficulty.

The BSP instruction will, therefore, be removed and an Adjust
Output Field (AOF) instruction gubstituted for it. The AOF insa-
truction is defined as:
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The word whose address is given by the instruction is
loaded into the ODR. The bit address control of the
ODR is set to the place specified by the bit address
field of the AOF instruction. The contents and controls
of the other machine registers are #®nchanged.

The bit address control of the ODR may be changed
without altering its contents by using the AOF instruc-
tion with the new bit address and giving the addrcess

of the ODR in the word address field of the instruction.
v\o\'!'ﬂ’&\‘A

The format for the AOF instruction is: P

N ‘ f.————-‘-"

WORD L BT NGT | NoT OPN. {BY[I
ADDRESS aopr.| vsep | REPETITIONSLugep | cope  [safr

Although it was stated in the original memorandum that the byte
size of input data was specified by the primitive instructions, it
should also be pointed out that the specifications are exercised

by a byte size control associated with the IDR. A similar control
is associated with the ODR, but it must be set by a special instruc-
tion before the primitive instructions are used, if it is not already
set to the correct value. An exception, of course, is the table
look-up instruction which sets the byte size controls of both the
IDR and ODR.

It should be observed that the setting of the various controls for
the IDR and ODR, as well as loading the proper input data into
the input register, belongs to a set-up process which must be
completed before the primitive instructions are used,

Since the instruction list has undergone several changes and de-

letions, it is given here in its present form.

1. SOM (Substitute On Match).
The next byte of input data is sent to the match register
where it is compared with the match character sent there
from the instruction. If the two bytes are identical, the
utility byte from the instruction is sent to the ODR and the
bit address controls-of the IDR and ODR advanced. If the
bytes are not identical, the bit address controls of the IDR
and ODR are left unchanged and control transferred to the
instruction whose address is given by the word address
field of the preaent instruction.
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6.

BOM (Branch on Match).

The next input byte and the match character are compared
as in the SOM instruction. If they are identical, a transfer
is effected to the instruction whose address is given by the
word address field of the present instruction; if they are
not identical, the next instruction in the present sequence
is taken., The bit address controls of both the IDR and ODR
remain unchanged by this instruction.

ICH (Insert Character). v

The utility character is sent to the ODR 2 number of times
equal to the number in the repetition field of the instruction.
The bit address of the ODR is advanced by one byte for each
insertion, while the bit address control of the IDR is left un-
changed.

PBY (Pass Byte).

The next input byte is sent unchanged to the ODR. The bit
addregs controls of both the IDR and ODR are advanced by
one byte for each repetition of this instruction,

AOF (Adjust Output Field).

The word whose address is given by the instruction is loaded
into the ODR. The bit address control of the ODR is set to
the place specified by the bit address field of the AOF ins-
truction. The contents and controls of the other machine
registers are unchanged.

SBY (Skip Byte).
The bit address control of the IDR is advanced by one byte
length.

TLU (Table Look-Up).

The input field in the IDR, which is identified by the bit ad-
dress control of the IDR and the input field length given by
the instruction , is added to the word address given by the
instruction. The word containing the field identified by this
sum is brought to the UDR. If the matching modifier bit is
0, the output field, defined by the output field length given
by the instruction and the bit address control of the UDR, is
sent to the ODR, If the matching modifier bit is 1, the first
byte of the table entry is compared with the match character.
If the two bytes are identical, the next instruction of the se-
quence is taken. If the two bytes are not identic:zl, the table
entry byte is sent to the ODR and the next instruction of the
sequence is skipped. ’
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.
The bit address of the IDR is advanced by the input field
length amount, while the bit address of the ODR 'is ad-
vanced by the output field length, output byte size, or not
at all, depending upon the status of the matching modifier
bit and the nature of the table entry.
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EXAMPLES

1. Suppose it is desired to edit a ten digit numerical field to put it in
a dollar field format.

Model "

Field PPS APS Input Output Input Output Input Output
x TMT  PBY ' .

X T™™T PBY

X TMT PBY

ICH(b) ICH(,)

-

x TMT  PBY
x TMT . PBY s 5 0 b 0 b
x TMT PBY 4 4 0 b 0 b
, ICH(b) ICH(,) , b b
x TMT  PBY 9 b b
% TMT  PBY 7 7 7 7 0 b
x TMT  PBY 3 0 0 b
, ICH(b) ICH(,) , , b
x TMT  PBY 6 6 0 0 b
x TMT  PBY 4 3 3 0 b
X TMT PBY 2 2 5 5 0 b
ICH(.) ICH(.) . . #b
x 1---BOM(0) PBY 8 8 1 0 ogb
' PBY PBY 2 2 0 b
| PBY
«  TRA(out) :
»PBY
---BOM(0)
'; PBY
. TRA(out)
i

t» AOF(3 bytes)
. ICH(bB) (3 repet.)
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2. A related problem is that of reducing fields of the form bbbx, xxx. xx
to xxxxxx by deleting leading blanks and punctuation. The unknown
quantity in this case is the number of leading blank chiracters. The
overall length of the field is known.

Possible
Input PPS APS Input Output Input Output Input Output

(b) x  ;--BOM(b)
. TRA —= PBY

."—»SBY

(b) x  ~-BOM(b) 2 2 b b

, TRA=—» PBY
“»SBY

(b)) x  ---BOM(b) 8 8 b b

'
]

+ TRA — PBY
-»SBY

) SBY SBY s b b

(b) x  ---BOM(b) 5 5 b b

]
t

1 TRA —e PBY
+»SBY

(b) x ;- -BOM(b) 4 4 7 7 b

. TRA —» PBY
“+SBY .

{(b) x  ~--BOM(b) 6 6 4 4 b
i TRA —= PBY ‘
‘SBY

SBY SBY . . b

x ---BOM(b) 7 7 5 5 b
i TRA — PBY .

1

“»SBY

x  ~--BOM(b) 9 9 2 2 b
i TRA — PBY

i

'+SBY
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3. Yet another problem of this same clasgs is that of having as input
&2 dollar amount field of unknown length and producing from it a
purely numerical (unpunctuated) field of standard length. The in-
put field always has an unpunctuated length less than or equal to
the standard length and would be filled out to the standard length
for the output by placing zeros Before the leading digit. The
starting point address of the input field is assumed known, while
the other end of the field is marked by a special chariicter E.

Hence, the problem is

INPUT DATA: XX, XXX, ..., %Xxxx, xxE %
OUTPUT DATA: 00000 XXXXXXXXXXXXXXXX

The flow diagram for the solution, in terms of bytes (characters),

is:
LOOK AT
> THE
NEXT BYTE
{TRANSFES O
THE Bl our
RIWTiNG ¥ol
EADING TRRQY f
- e
SKIP A 'PASS 3
B
BYTE | | evres
(.
Y
i . e
PRSS THE | E [l THi
m——— —_— NEYT BYTE

BYTE

N

-
|

N vz .

\A DEC. PT,?

FRGFIR 70

' BASS Tw( | ;Ha F:‘.f T
BVTE-S 0 .QOL‘"HHE FOR
. ‘ . I LLEADING RERD




Revision No. 1 to ' -11- June 18, 1957
File Memo dated June 11, 1957

The symbolic program for this solution, using the primit:ive
instructions, can be written as: .

—»BOM (E) —— to fill out routine for inserting leading zeros
--BOM (,)

-{----BOM (.)

PBY (1l byte)

: —*'f—TRA '
| ™>SBY
: PBY (3 bytes)
.| ~BOM (.)
+ L TRA
. -#»SDY
PBY (& bytes)
TRA =i to fill out routine for inserting leading zeros.

The solution to this problem will require a counting mechanism which
can maintain a count of output bytes from a given starting point. The
mechanism could be set to the number of output bytes required for
the output field and reduced each time a byte enters the ODR. When
the input data have been exhausted, the contents of the counting me-
chanism can be used to set up the repetitions field of the ICH instruc-
tion used for inserting the leading zeros,

4. The variable byte size and matching features of this system provide
considerable flexibility in the manipulations which can be performed
on fields of signed numerical data,

Consider the problém in which the sign bit of a numerical quantity

is contained in a sign byte of several bits. The location of the sign
byte is known and it is desired to determine the sign of the numerical
quantity and to take one of two different courses of action, depending
upon whether the sign is plus or minus. Agssume that the sign byte
and numerical quantity have been loaded into the input data register.
The input data are stepped through to the left-most bit of the sign
byte. Using a byte size of 1 bit, the bits of the sign byte are stepped
through up to the sign bit itself. Then the BOM instruction is given,
again using a 1 bit byte size. The word address in the BOM instruc-
tion gives the address of the first instruction in the subroutine which
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is used if the sign is plus. The BOM instruction is followed by a
transfer instruction which trinsfers to the first instruction in the
gsubroutine used when the sign is minus.

Symbolically, the program for treating the sign in this manner would be:
-+,

PBY (digits) to step through the numerical quantity to the sign hyte
PBY (bits) to step throuph the sign byte to the sign bit

BOM (+) (2) transfer to location Z if the sign is plus

TRA X transfer to location X if the sign is minus

L]





