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Introduction

Though paper tape as a storage medium is inefficient with respect to both speed and
space, the low cost of a punch recommends it for use in exploratory experiments where the
initial cost of more efficient storage is not justified. And so over the past several
years, I have been asked to transfer information stored on punched paper tape to magnetic
tape. The first two such requests I fulfilled by writing a different PDP-1 program for
each paper tape, since both format and character sets were different. When the third
request came with yet another variation of character set and format, I was convinced
that writing a generalized code would be worth the effort. I felt more requests would
follow as, indeed, they did. But by then, the following program was written and all that
is now necessary each time is a new set of definition cards. Those needing to convert

paper tape to magnetic tape should find this method quite useful.

General Information

Behind the subroutine (binary) deck of this PDP=-1 program are one or more cards
(called ¢‘character definition cards’’) which define the translation of characters from
paper tape code to magnetic tape code. Each source of paper tape requires the generation
of a set of definition cards which contain an entry for each paper tape character (com-
bination of punched holes across the paper tape). For almost every definition card
entry, an entry is made in a PDP-1 memory table which contains three parts: (1) a vector
to that subroutine which is to be executed as a result of encountering the character,

(2) a six bit character translation to be used by those subroutines which put it into

the magnetic tape output buffer, (3) a seven bit character to be used by those sub-
routines which put it into the CRT display buffer. Following the reading of these

cards, communications between user and program is through the console CRT and light pen,
and it is for this communication that the latter display buffer is sometimes used. Since
the magnetic tape is intended for FORTRAN format reading (i.e., some variant of 6 bit
BCD), its parity is even and its records are limited to 120 characters. For this parity,
the character, ¢¢8, must not be used or a character skip error on the magnetic tape
results. The limit on record length means the output buffer must be written before it
exceeds 120 characters. Also, because the PDP=-1 can write magnetic tape only with record
lengths that are multiples of 18 bits (or three tape characters), the final one to three
characters are 778. If this choice of padding character proves too inconvenient, an
additional load control can be used to specify any other character desired. (See Def-

inition Cards Section.)

Running the Program

For the moment, assume that definition cards are available and, in fact, are stacked
behind the binary subroutine and main program cards. Refer to the labelled photograph

of the PDP-1 console and tape reader (Figure 1). To the left of the console in the
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PDP-1 console and paper tape reader.



background of the area covered by the photograph are three IBM 729 magnetic tape trans-

ports.
1.

W

0 N & U

10.

11.

12.

13.
14.

15.

Proceed as follows:

Take a magnetic tape onto which the information is to be transferred and load
it onto any of these units. The write enable ring must be in the reel, of
course.

Turn the ‘‘logical unit’’ dial on the tape drive to 3.

Place the binary program deck in the card reader (which is located further to
the left of the installation shown in Figure 1).

Place the steel card on top.

Close the wobble gate.

Make sure the ‘‘read’’ rocker switch is on.

Depress ¢‘reset’’.

Depress “‘load’’. Normally, there is a closed loop of paper tape loaded in the
paper tape reader (Figure 1, upper right). This is the system bootstrap loader
which allows the selection of any program from the system magnetic tape for
execution.

Raise the ‘‘paper tape reader’’ switch at the bottom right of the PDP-1 console;
this starts the paper tape reader capstan and energizes the electromagnetic
clamp to hold the tépe from moving.

Depress ‘‘read in’’ switch on the Console. This results in the paper tape loop
program being read in, which then reads a table from the system tape. The
typewriter then prints ¢¢TYPE ID’°.

Depress the ‘‘paper tape reader’’ switch so that the loop will not be read as
your input tape.

Type: 1bc/

The slash (/) indicates to the loader that the set of three letters preceding
it is the name of the system routine to be executed. In this instance, 1lbc
stands for load binary cards routine which is read from the system tape. The
binary cards in the card reader are then read, followed by a four or five second
pause, and then the definition cards. As indicated by the flow chart of

Figure 2, the statement ‘‘When paper tape is ready use light pen’’ now appears
on the console CRT.

Remove system loop from paper tape reader. i

Load the paper data tape onto the reader, being certain that about ten leader
characters are between the data and the read head. The reason for this is that
the fifth character read is accepted as leader and all subsequent repetitions
of this character in the leader are ignored until some other character is
encountered.

Raise the ‘‘paper tape reader’’ toggle and the first few inches of the tape will

be read.



16. Using the light pen, point at the displayed statement and depress against the
CRT face (gently!). A slight movement of the light pen across the CRT face
may be necessary in order to include some displayed point within its cone of
sensitivity. When the light pen ‘‘sees’’ a point, the display disappears and
the program begins interpreting the characters on the paper tape according to
the definitions supplied. The system’s response to certain types of tape in-
formation (as in the case of undefined characters, for example) may involve

further user participation, as follows.

Undefined Characters

As indicated in Figure 2 should a previously undefined character be read from the
paper tape, the program halts and a display will appear on the CRT which allows the

operator three choices. These are:

® ‘°“IGNORE IT??*?
® ‘‘CHANGE IT?’*
® ¢‘START OVER??’?

If the undefined character occurs in the middle of a paper tape and the operator selects
¢“IGNORE IT’’ the character will be ignored and the tape will continue. If the undefined
character occurs during the leader portion of the paper tape, selecting the ¢“IGNORE IT?’®
response will not restart the tape. In this case, the operator must select ¢“START
OVER**. The ¢‘START OVER’’ response clears the paper tape reader and allows the paper
tape to run to its end without reading in any further characters. The operator can
switch off the tape reader at any time to permit rewinding and restarting. During this
process the position of the magnetic tape is not changed.

If the operator selects the *‘CHANGE IT’’ option the CRT display is replaced by the
(octal) numerals O through 7. By use of the light pen the operator can then select two
digits to replace those corresponding to the undefined character. The new digits selected
are then ready to be read into the output buffer. The reading of paper tape is resumed
after the operator actually causes the selected digits to be read into the output buffer
by placing the light pen on one of the digits. Note that the selection of the replace-
ment character does 7ot mean that it is placed in the character definition table in
memory. Only the output buffer is affected. Thus every subsequent occurrence of the
undefined character will require the operator’s intervention.

Included in the CRT display at the time an undefined character is encountered are
symbols representing those characters read from paper tape since the last output buffer
was written onto magnetic tape. Also, up to three octal digits are presented which
represent the character in question as read from the paper tape. Were all holes punched
for this character, this would be represented by 377 (octal), with the sprocket hole
between the two sevens. Should the operator wish to look at the paper tape itself, he

would find the character in question conveniently just to the left of the capstan.
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Label Mode

As shown in Figure 2, certain characters on whose Definition Card an octal 12 is
punched in the Memory Table Control column require the program to enter the label mode.
Before doing so, any output buffer contents are written onto the magnetic tape. Termina-
tion of this mode is accomplished by striking the ‘‘return’® key of the typewriter, and
if nothing has been typed prior to it, nothing is written onto magnetic tape. Thus, the
use of this subroutine does not require a label to be typed. If, however, the expected
format of the magnetic tape requires a label, be sure to type one. Termination of this
routine always results in ¢‘ignore leader character’’ mode. Should an error be made in
the label, pointing at the display with the light pen will erase it, but even if there is
insufficient room to retype the label on the typewriter the ¢‘return’’ key should not be
struck or the label routine will terminate. Instead, manually return the carriage and
roll the platen up one line. The translation of the typewriter keys to magnetic tape is
in no way dictated by the definition cards; it is strictly according to ¢‘Introduction
to Octopus/6600°° (CIC Manual I-002), pages 24 and 25 in the ‘‘on tape’’ column.

The label mode has one function not indicated by its name; it allows the writing of
as many file marks onto the magnetic tape as desired. Simply point at the statement
‘‘Write an end of file’’ and a file mark will be written followed by a pause during which
no display exists, and then return to the label mode. This pause prevents unintended

file marks from being written.

Definition Cards

Character definition cards contain the following data about each character in the

paper tape character set, arranged in groupings of three columns (see Figure 3):

1. The paper tape character defined in an 8 bit, 3 digit octal code.

2. A memory table control character in a 5 bit, 2 digit octal code.

3. The PDP-1 ¢‘Concise III’* display code for the character. It is in a 7 bit,
3 digit octal code.

4. The magnetic tape translation of the paper tape character in 6 bit tape code.

5. A load control character in 6 bit, 2 digit octal code.

The definition cards are read so that each column is treated in sequence without regard
for card size. That is, logically, column 80 of one card immediately precedes column 1
of the card following with no significance attached to passing the end of a card.
Initial blank columns are passed over. Starting with the first non-blank one, the
colums are treated in sets of three as shown in Figure 3. The lower six positions of
the third column are load control. These six bits allow sixty-four functions to be
defined, but only three are presently implemented: @ (no punches), 1 (9 punch),

2 (8 punch). Any other combination results in an error message on the CRT at the time

it is encountered. See Table 1.



Punching Definition Cards

Note the following points:

1. When punching coded data on definition cards, note that in all cases the least
significant bit position in any column is toward the 9 edge of the card.
2. When punching the paper tape character code in the first of a set of 3 columns,

note the following example:

® To enter the octal code 216 (i.e., 10001110) the 2, 6, 7, and 8 positions

would have to be punched.

3. When punching the Concise III display code for a character in the lower part of

column two of a group of three columns on a definition card, note the following example:

e To enter the Concise III code for the letter A, i.e., octal 161 (1110001), the
3, 4, 5, and 9 positions would have to be punched.

TABLE 1. MEANING OF LOAD CONTROL CHARACTERS ON DEFINITION CARDS

LOAD CONTROL CHARACTER MEANING

1] Definition information for this character is
loaded into its unique location in the memory
table (see Memory Table section for a de-
scription of the table). As shown in Figure 3,
the lower eight positions of the first column of
each set is the three digit octal code for the
character to be defined; the pattern of punches
on paper tape is mapped onto the eight positions
(2 through 9) such that the sprocket hole is
mapped between positions 6 and 7. Though any
combination of the upper four positions of this
column may be punched they contribute nothing to
the definition; such punches cause the column to
be non-blank and therefore satisfy the first non-
blank column requirements. Of the second column,
the upper five positions are a memory table con-
trol number (see following section) and the lower
seven positions are the PDP-1 Concise III code
for the symbol that represents this character on
the console CRT, as listed in Table 4. Of the
third column, the upper six positions define the

character to be written onto magnetic tape. If



TABLE 1. (Continued)

LOAD CONTROL CHARACTER MEANING

within a set of definition cards a character is
defined more than once, the last definition en-
countered is the one in the table at the time the

paper data tape is processed.

1 All other parts of this triplet are ignored and
reading of definitions is terminated. This con-
trol must be included so that the progiam will
proceed to processing the input paper tape. Any -
thing after it will be ignored.

2 The twelve bit number (i.e., 4 octal digits)

‘ represented by the lower six positions of the
second column followed by the upper six positions
of the third colummn is used in conjunction with
the memory table control entry 03 as explained in
Table 2. Column 1 is ignored. The upper six

positions of the second column must be unpunched.

Memory Table

The PDP-1 is an 18 bit word machine and these bits are numbered @ through 17, from
left to right, high order to low order. Though this numbering is opposite to that used
in the computer field generally, the console lights and switches are so labelled, and to
conform to general usage might lead to confusion for an operator seated at the PDP-1.

Each entry in the memory table is one word and the number of entries is 256 (or 28)
or precisely one for each possible character on paper tape. Each paper tape character
is interpreted as a binary number (with the sprocket hole just before the three low
order bits) which is added to the address of the first entry of the memory table to
obtain the address of the entry in the table for that character. Figure 4 depicts this.

The format of the data read into the memory table is as follows:

Bits 0 to 4 - Memory Table Control., Dictates which of up to 32 subroutines is assoclated
with each entry. It is through these five bits that the response to each
paper tape character is controlled. Only eleven subroutines are presently
implemented as described following the octal representation of the five

control bits for each (see Table 2).



TABLE 2. DESCRIPTION OF MEMORY TABLE CONTROL CHARACTERS (Bits 0 to 4)

MEMORY TABLE CONTROL
CHARACTER (OCTAL)

g9

g1

@2

3

i

5

g6

a7

MEANING

Deposit the output character (table bits 12-17)
into the output buffer and the CRT display char=
acter (table bits 5-11) into the display buffer

and proceed to the next paper tape character.

Identical to @$@ except for response within sub-
routine P4, @#7, or 14.

Ignore the rest of the entry. Read paper tape
until no more is ‘‘seen®’. Start the whole pro-
gram at the beginning of paper tape read (i.e.,
at the place where the leader character is
redefined).

Ignore the rest of the entry. Put carriage
return (77) into display buffer. Increment
counter and if equal to the number specified by
the last load control 2 (see Table 1), write out-
put buffer onto magnetic tape, reset counter to

#, and proceed; if not equal simply proceed.

Ignore the rest of the entry. Write output buf-
fer onto magnetic tape, skip paper tape characters
until either three have been passed or a character
with table control # (¢ has been encountered,
which must then be processed. If three characters

are passed, reset counter to §.

Ignore the rest of the entry. Write output buf-
fer onto magnetic tape followed by a file mark.
Return to ‘‘pass over leader’’ mode. (The leader

character is not redefined.)

Ignore this character; proceed directly to the

next character on paper tape.

If one of the following has not occurred since

the last encounter of this control, ignore it.

a) a control @9
b) a contro

1
c) a control



MEMORY TABLE CONTROL
CHARACTER (OCTAL)

19

1

12

37

TABLE 2.

(Continued)

MEANING

d) <‘change it’’ selected as a result of encoun-

tering an undefined character.

Note that these controls result in a character
being placed into the output buffer. If one of
the foregoing has been encountered, write output
buffer onto magnetic tape, reset counter to 9,

and proceed to the next character.

Deposit output character (table bits 12=17) into
the output buffer and display character (table
bits 5-11) into the display buffer. Skip paper
tape characters until either three have been
passed or a character with table control # ¢ has

been encountered, which must be processed.

Ignore the rest of the entry. Write a file mark
onto magnetic tape. Proceed to ‘‘ignore leader
character’’ mode. (The leader character is not
redefined.)

Ignore the rest of the entry. Proceed to label
mode requiring operator as described in section
on Label Mode.

This is reserved for undefined characters. A
carriage return (77) is placed into the display
buffer and the undefined character routine is
entered requiring operator to proceed as described

in section on Undefined Characters.

Bits 5 to 11 -~ These bits contain the PDP-1 Consise III representation of the paper tape

character to be placed into the display buffer (for use in the CRT

display).

Bits 12 to 17 - These bits contain the magnetic tape translation of the input paper tape

character.

buffer.

This character is also placed in the magnetic tape output



Adding to the Program

Since this program is written to be assembled by the PDP-1 symbolic assembler, PAL,
any changes or additions such as control response subroutines must be made to the symbolic
form and then reassembled using PAL. The resulting binary cards must then be substituted
for the corresponding cards of the former version in the entire binary deck which includes

along with this program a number of subroutines that do not need reassembly (see Figure 5).

Adding a Response Subroutine

For each additional table control implemented, the constant TCH, which now has a
value of 12 (near the end of the main program), must be increased by one because, for
the first table control read from the definition cards that exceeds TCH, an error message
is displayed upon the CRT to the effect that no provisions are available for handling it.
Included within this message is the date that this version was assembled, so the text of
this display must also be updated along with the date in the text for the load control
error message (see following section).

The label given to the entry of the new subroutine may have up to six alphabetic
characters, say ABCDEF, and the instruction ¢‘jmp ABCDEF’’ must be added just prior to
NONEMP. The subroutine itself may be placed just before TABLE and must return to the
main program with a ‘‘jmp Y,’’ where y is one of the following:

PROCES If the display buffer should be cleared before processing the
' next paper tape character.

NEXT For continuing directly to the next paper tape character.

VALID-2 If the table entry for the next character to be processed is

already in the I0 register.
VALID If the table entry for the next character had been in the IO
with Accumulator = @ but was left shifted 5 bits into the

Accumulator.

Adding a Load Control Subroutine

For each additional load control implemented, the assigned value, LCONT (near begin-
ning of program), must be increased by one because, for the first load control read from
the definition cards that exceeds LCONT, an error message is displayed upon the CRT to
the effect that no provisions are available for handling it. Included within this mes-
sage is the date that this version was assembled, so the text of this display must also
be updated along with the date in the text for the table control error message (see
previous section).

The new subroutine which is intended to respond to this control should be inserted
just before MEASR and preceded by the instruction, jmp MEASR. Return from this subroutine
should be by instruction, jmp LOAD+1, so that the next column is processed.

-10-



Subroutines

NAME

CARDIN

LETBEG
(x0,y0)

RPAPER

NPAP

TEXARN
(DISP,K)

TEXART
(BUT,J)

TEXN
TEXT

IBM
(F,FW,LW,S)

TABLE 3.

RETURN

c+1

ct+2

ct+3

c+1

ct+l

ct2

c~1

c+1

c+1

c+1
c+1

ct5

PAPER-TAPE~TO-MAGNETIC-TAPE SUBROUTINES

MEANING

Last card was read and processed; no more are in

the card reader hopper.

The last card has been processed and a new one is

being read in.

The next column is in the accumulator bits 6-17

corresponding to punches 12-9, respectively.

X0,yo are the CRT coordinates of the upper left
point of a page. Subroutine PAGE is used to re-
store to this point before text display is begun.

There is no ‘‘seeable’’ paper tape.

Next character from paper tape is in accumulator
bits 10-17 with sprocket hole mapped between bits
14 and 15.

Light pen has been used to designate display
text: ‘‘When paper tape is ready use light pen.?’

DISP is the location of the word into which the
next character is to be put by TEXN and K (=¢,1,2)
is the position within the word. There are 3
positions and each call to TEXN uses the next one,
passing to the beginning of the next word if

necessary.

Same as TEXARN but used with TEXT to create the
output buffer.

See TEXARN
See TEXART

IBM magnetic tape handler. F is the function to
be performed and tape unit number. FW is the
first word address. LW is the last word address+l
and S is set to -f. S is reset to @ when function
has been accomplished, so don’t try to execute
this call at this location until S is @ or prob-

lems will result.

-11-



TABLE 3. (Continued)

NAME RETURN MEANING

WROUT ct+1 ‘ This uses IBM, and manages three separate output
buffers so that maximum output rates can be main-
tained easily. Upon return, the currently used
output buffer is closed and put in line to go out
onto magnetic tape. A new buffer is then des-
ignated for filling by executing TEXART.

TYPEIN c+1 No typewriter key has been depressed.

ct2 The next character from the typewriter is in the
accumulator bits 12-17. Note that typewriter in-
put and output uses 6 bit characters. As shown
in Table 4, upper case is indicated by a 1 in
the most significant bit position. Any change
of case implied by the most significant bit is
preceded by either a 748 for upper or 72, for

8
lower case. This is also true for the display

routine.
REPORT ct+1 A 1s the first word address of the text to be
(A) displayed on the CRT. Upon return, if the light

pen sensed no points, the accumulator is @. If
if did, the accumulator contains one more than
the address of the word containing the character

being generated at the time of sensing.

Program Flowchart

Aside from some personal conventions used, the flowchart makes clear enough the
structure of this program, and any ambiguities will be removed by referring to the code
listing. The one convention which facilitates this reference is the placing of each
listing label outside of, but associated with, a flowchart box. When searching for the
flowchart location corresponding to a listing location, proceed up the listing until
a labelled statement is encountered, find this label in the flowchart, and then follow
the flowchart logically to the desired location.

The following chart explains the personal conventions used.

“12-



i : Refers to a subroutine whose name appears under-
CARDIN ‘ lined followed by parameters, if any, in paren-
(x, y) thesis. For those subroutines with more than

one return, each is labelled as to location with

respect to the calling instruction which is con-

(, sidered to be at location ‘c’.

Refers to a CRT display. Normal exit from one

pass of displayed text is at A, but if this is

CRT display not shown then continuous display is assumed.

Any balloons surrounding text lead off to paths
which are followed as a result of light pen

Dead info

* response to the text contained within the bal-
A

loon (which is actual display text on CRT).

Refers to a multiple branch flow; the particular
branch followed is governed by the variable de-
signated at the center, K, and the value it may

have shown near the exit point. If one of the
points of the ‘‘star’’ is shown as black it
indicates the ‘‘all other’’ or ‘‘fall-through’’

condition.

TABLE 4. CONCISE III CHARACTER DISPLAY CODE

Octal representation Character
of Concise III Code displayed

]l (space)

@@t 1

092 2

¥93 3

@b ..., Cereetiiterieasaaan 4

905 5

@06 6

@p7 7

g1 8

2 T cesensed

¢12 P

@14 o

@15 z

#16 n

17,0000 O

@2¢ 9

921 /

@22 s

923 t

G264, 00inna.. Cerretesetenann u

@25 v

#26 w

927 X
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TABLE 4. (Continued)

Octal representation Character
of Concise III Code displayed
@3¢ y
@31 z
g32 A
¢33 R
B36.ccciitieianennnnnnnns «sess(tab)
@37 B
p4g * (center dot)
g4l i
@42 k
@43 1
B44 m
7% T cveeenas veon
46 o
@47 P
@59 q
@51 r
@52 A
353 ccceenn. B
@54 -
@55 )
@56 — (overstrike)
@57 (
1Y) H
@61 a
@62 b
63 . cuienenirnnenencnccnnnnnns c
d64 d
#65 e
d66 f
P67 g
a47¢ h
g7 i
@973 .
F750ccinnn. evesssssssssssersss(back space)
@76 m
)y RN Cetesane ... (carriage return)
100 (space)
161 1
192 '
103 ~
104 b}
105 v
106 eeeincecencnnannna ceeeseeA
197 <
11¢ >
111 4
L 2 P
113 (space)
114 a
115 I
116 n
M700eiiennn. ceenns ceresseneeal
i2 -
121 ?
122 S
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TABLE 4. (Continued)

Octal representation Character
of Concise III Code displaygg
123 T
124 U
125 A
126 W
L teseestsrtane PR ¢
13¢ Y
131 A
132 A
133 =
136cceviinnenn. B € 1-1:)
137 B
149 — (understrike)
141 J
142 K
143 L
L/ 2, cesernaas .M
145 N
146 o]
147 P
159 Q
151.000cee. Cetesecerttennan «+.R
152 A
153 *
154 +
155
156 (center strike)
L O |
16¢ H
161 A
162 B
163 c
164 D
165.0cieninne Crteiieeriteneeas .E
166 F
167 G
17¢ H
171 I
173 x (multiply)
175...... Ceescessinnanas ceenes (backspace)
1760 ccevenns. teesiecnnnae veenoT
LR T ...(carriage return)

-15-



Start

Read definition

Read paper tape until
there is no more

Read 5 characters
from paper tape

!

LEADER = last character
read from paper tape

Clear display buffer

!

Clear output buffer

!

Read a character
from the paper tape

Read paper tape
until o character is
encounfered which
differs from LEADER

(DISPLAY BUFFER)
Undefined poper tape
character following the
foregoing: --~.

Do you wish to:

Read o character

be.g.

A subroutine is executed
which requires no
QRT interaction

table entry for
the last character
read ?

Does
table entry

specify “label"
ubroutine 2,

| Write output buffer onto
magtape .

1

- High order ) Octal digit of BCD
character selected
[~ Low order as output.

Cleor both display
and output buffer

Please blank in display
buffer.

Put the BCD character
selected into output
buffer

Use selected digit as the fow

Use the former low order digit as
the new high order digit.

order digit of the BCD character.

Write an end
of file onto
magnetic tape

{

PAUSE

rite an End of File
A carriage return
terminates label
The lightpen moybe
sed to erase
(Display buffer)

Has
a key been

Put the character
into the display
buffer.

Write contents
of output
buffer onto
magnetic
tape .

Load the output buffer
with the translation
of the display buffer

contents.

|
k

Was
ita
carriage return
No £

Yes

Is
There
anything in

Yes the dcsplgy buffer

struck on the
onsole typewriter
?

Yes

Fig. 2.

System flow chart.
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Format of each
three-column grouping
on a definition card Memory table control (rows 12, 11, 0, 1,
/_and 2) 5 bit code (2 digit octal)

W

0jo(0 Output magnetic tape character
(Rows 12, 11, 0, 1, 2, and 3)
UL 6 bit tape code

Defined paper tape character

(Rows 2 through 9) 2|2 [N
8 bit code (3 digit octal) \LSB

ES

N

)
AU

5155
6/6]6
See A& Load control (Rows 4 through 9)
note 1“/7 7|7 ?6 bit code (2 digit octal)
8|88
91919
74
oy
Note 1
Paper tape
:g:;;tif (I"roelfeerence only) Display character (Rows 3 through 9)
y CONCISE III 7 bit code (3 digit octal )
LSB
Legend

LSB - Least significant
bit position

Fig. 3. Format of three-column groupings on character definition cards.
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—

MEMORY TABLE

ith entry Address

245

0 0 0000000000000000000000000O0
o

o
o

o
[*}

00000

Sprocket holes

Paper tape

Fig. 4.

g

1
2

12748

12758

: .
— ] \‘ | |
245 —= 1541

Least significant
Hole positions bit position

Paper tape coding example.
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Fig. 5. Typical program and character definition deck.
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START

LETBEG
(X0, YO)

STRTOV
ITABLI = 66738 ]

—’l CrrasLer = UNDEF l
L ITABLI = ITABLI + 1 ]

1+

ITABLI: ETABLE

I*ve read all cards
without encounterin,
a completion comro?
symbol.

Load with conversion
definition cards and
use the lightpen.

CRDRDR

Creapnp = !

CREADBO = SIGN

CONERR

“Table control
designator is
not acceptable
to this program
version dated:
8 Nov 1971*

CARDIN A

LOCONR

Load control
designator is not
acceptable to this
program version

dated 8 Nov 1971.

COLUMN LOAD
PUNCHES CONTROL
4-9:
LCH

C+
T LOAD
CirasLi =
CARDIN previous This column
column bits 12-3
C+2
MEASR
~LINS = LINES =
previous This column
column bits 12-3

Fig. 6. Paper tape to magnetic tape conversion program flow chart (Part 1 of 7).
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Fig. 6.

PROCED

LEADER = Acc+ 66734
CASE = CASE + 1

PROCES

TEXART
(BUF, &)

[NexT }

RPAPER NPAP
C+1

LEAD FOLL|

Paper tape to magnetic tape conversion program flow
chart (Part 2 of 7).
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ADDEF

PUN=CIII representation
of paper tape character

o

CNTR=3
TESTX= CTEXTX

CNTR=CNTR -1

TESTX, CNTR

(DISP BUFFER)
Undefined paper character
following the foregoing:

Do you wish to

ALTW

AN ALT3=-1¢9g:

ALT

ALTI=ALT2=¢

Simulate without
actually changing
table :

Crrasu =

ceee ceee
bits 11-17 of ALT1

ALT3=ALT3+1

ALTV-U

(Y

ALTl=

I

+ Digit
selected

ALTV=W+ 3 |=—] ALT2=¢

Bits 12-17 ALT}
i g

ALT2 = @'s except
bits 9-11 = bits 12-14
of ALTI
+ bits 15=17=bits 15-17
of ALT!

bits 12-17

ALT2: ¢

bits 12-17 ALT2=2¢8

Fig. 6. Paper tape to magnetic tape conversion program flow chart (Part 3 of 7).
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NONEMP

10)

[ CASE = bit 5 Cerauj

FILEND

FILENS

c+ 2 RPAPER

C+1

7

LINE

I CNTR = -3 I
L~

L LINS4 = LINS + 1 ]

TEXN
(change case) PASS
1 RPAPER g
c+
TEXN C+2
(bits 6-11
CirasLl) I ITABLI = Acc ~ 6673 j <

TEXN
(bits 12-17

Crrant)

= z
CNTR=CNTR + |

FILENC

NORM. -~ NEXT
CNTR = -3

RPAPER

LINES l LEADR = LEAD ]
| LINS = LI NES l
18m
(EOF MED 2)

8

Fig. 6.

Paper tape to magnetic tape

2)

conversion program flow chart (Part 4 of 7).
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.

Type out 778

ie., carriage return

LABCON—LABCO6+1
LABVEC-LABVEC+1

{

CALTI = ADDE1

|

A carriage return terminates
label

The lightpen may be used to
erase

LABCO6

{ WROUT

LABCO6+1 - LABCON+1

CNTR=-3 HLABC03= LABCO3 + 1|

[ LEADR=LEAD

LABEL]T

LABVEC—LABEL!
LABCON-LABCON+1

Fig. 6. Paper tape to magnetic tape conversion program flow chart (Part 5 of 7).



WROUT SUBROUTINE

(DIsP, @)

I8M ( IBM ( IBM
it write even write even
(write even MED 3. MED 3.
10062, BUF, 10144, BUF

response (B)) response (C))

' .
I WR2 - WRI | [waz—-'wrazﬂj

Response (C): @

l BUF = 10062, l LBUF == 19144 LBUF == wmsj
P J ]

Fig. 6. Paper tape to magnetic tape conversion program flow
chart (Part 6 of 7).
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A SHOW SUBROUTINE

NPAP SUBROUTINE

|

TEXN When paper tape
(135) is ready use light-
8 pen.
Y

‘ CONWRT (CHA) SUBROUTINE

[= (CHA>+ TABLE
3

truncate

CHA = bits 0-5 CI

CHA = bits 12-17 CI

\
o

CHA = bits 6-11 Cl

)

Fig. 6. Paper tape to magnetic tape conversion program flow chart (Part 7 of 7).
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APPENDIX

PROGRAM AND SUBROUTINE LISTINGS
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Program Interrupt Chain
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TABLE

SYMBGS L

(INTRENER)
T
oo®om
<«<<a«a
- -

- s
oo
oo om
TEXX
> > > >
XXX

0013
0015
0016

IBM
PAPIN 0014

LPEN
TYPIN
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3

RE»DEF ; EEM = 724074
RE«DEF . LEM = 720074
0003 724n7%4 EEM
0004 630713 JSP | 1IBM
0005 630014 JSP 1 PAPIN
0006 630015 JSP | LPEN
0007 630016 JSP | TYPIN
0010 200090 LAC
0011 220030 L1e 2
0012 610734 JMP T
0013 000038 IBM, S
00t4 000098 PAPIN, 6
00t5 000N3? LPEN, 7

0016 000019 TYPIN, 10
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Main Program
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TABLE

SYMBGSB L

o) Wl L L ) Bt ) Lod L) G WS L) L Lad W) L ) S Rad el L) (o) Mad Gad Lad a8 fad L Lol L el ad tad W L) Lad Wb Lad Gad Gad L b Lot Lo tad tad Gad ) Wd
R I [N O R R N T R RS N i [ O R TS TN [T Y DO Y T TN DAY T [ (O ST N IO S T SN W I A T R O
DOCOPDODDPOPOEODDEDIDODOEOTORDNODDDOOODDDOEDODDDOODOODD
LS ESEELERESEREELIEEEEEREE R PP I P L Y YTy,
o ol ol ol ol ol o e e e ol e o e el e e e el o o o N S Oy Sy Sy Sy Uy iy Uy i Sy S Sy

i R I I R I P I R [ RS [ [ S (R N N N N A Y YN YT D U D TN QU T 2N R I T U T NS S T W S
ﬂ,ﬁﬁdﬁﬂﬁ,ﬂ.ﬂﬂvﬁﬁﬂ.ﬂﬂOUGGGGUUUGHGU-U“.”GOOGOO-UOﬂﬂﬂﬂ.ﬂﬁﬂuﬂﬂﬂ
OO CODEOODDIDDDODDO MDD
I Y Iy Iy I Iy I rrII¥yIryI Iy i YrIIIIIXIEISXIIIISIIEEIXESETIEY
> > > r > > IO > > > > P> >>> > > >>>>>>> > >D>> > >
DNV OONLNVODLOVOOOLOBDOBRORROLOOEONGORLOTE VG

COO0OOODOOODO0OONMINONOM—~—ONNRNRANNMNT ~NTITITATRNN —FTON—T INe-—mO
O -~ ONMOOOOODV "N TOOITONINT -V~ NDININOONNINOCONINNTOMMOMO -~ N
OO0 O0O0O0=TINOV—-=INNO -~ €T~ P ATt CTNTMN-—M—ININANNTMTOT T T TET T
COCOO0O0C00O0ODT T VOO =D DO~ ~00000000 0 -0+ ~00«—0
OZXZOIXIOCK WO I OO DO > LW >uUYXYIOIOOC O ZOoOwWwaacoevu o J0
QUW~MDWOACZOFAXXODZZAEX>D JWIXFZODIXOUZCWONWZNODZONAW DLW DX O _jre
O JX¥—=0D—~Lb—=WWlWLoOoO DA FXIO0O@MZA I L JODOAZ—=FTx—=DAaAO—~0ODNWaAO
tas x = XX+ —-ad < - Xy & IFlW X r 4 O 10 1700 JOZ7AND Z lWila «
& tad = Wi 5@ = D DT Wi O [ ©w xx o [ 3N 4 tad a —3 >

oa [ : < W) = [PV [ ] (&) . | -8 oo . o
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W L) L (et o) Lad L) tad Lad Lad (o) L) Lot Lad fad W) tad o) L) Lol Laf ad oS fa) Lad faf Lad o) fad fad tad W iad Lad Lad fat ) Lo L Gad W tad tad L) L) A L) Lad Lo £03 W LS Lad Wt
JETYUE TR T T SO W T Y TN A T SO N DO [V [ YO WA [ [T S Y SO SN QO TN (O O N [T QUK QS [T [ [T Y [ N U Y R L RS R IR R P P R
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g g g e gp gr e ep e g e R T R R L RS P SRR £ EE LR E L EE IS K A & 8
L N A o ot o o ol S S S S ol ol ol ol ol ol ol ol ol ol ol ol o

JIE O T TN O YO B T TN T O WO TG T N DO T YO TN DU TN JUUV [NV TN YN W JOY YN TN [ S QR R N O YO IO R [ R [ R I e I I R P B
 COCCC DU CCOC DD OO TrCrCooocCC oo CcCbocoooDooL O
OO IO DO ODTNDOOOODCENCTTIDOOTOCICOODDOEOODTOODECOXODD
fF FFIFIIFIFIIIFIFIEEIISFIFIIIIIII I FIIEIEXIEIIIIIEIIEEIIEIYIEINEIXX
P> P> P> PP IP I P>E> > >> > >>>>>> 2 >>>> >>>>>>>>>>>>>>>
DD OO OOLO NNV DENNNRONARANOVOANVNDANONONRO NN ORNOONOOOLL®

NN N OT=mROONOOTNNNOVOITMONONMO— e~ NNOON=—Me— NNNONONT ~ N —TNO
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RE=DEF
RE=DEF

0100
otol
0102
0103
0104
0105
0106
0107
0110
o111
0112
o113
o114
0115
0116
0117
0120
0129
0122
0123
0124
0125
0126

201448
221446
174413
706673
261434
22148p
33148y
44143y
521447
600136
626344
600187
60012
650130
600112
021439
400133
26143y
626344
600147

600122

764990
673177

START,

STRTAV,

BLNKS,

DEFINE,

#1100

00D = o
EVEN = 40
LOW = 10
MED = 20
HIGH = 30
UNLBAD = ¢
REWIND = 100
- EQF = 400
WRITE = 800
READ = 600
LETBEG = JDA 4413
RPAPER = JgpP 3743
IBM = yspP 3422
TEXARN s JpA 4104
PAGE = JSP 4415
TEXN = DA 4120
TEXART = JDA 4153
TEXL = 4966
TEXM = 4117
TEXT = DA 4167
REPORT s JDA 4222
TYPIN = JsP 3214
EEM = 724074
LEM = 720074
CARDIN = JSP 6341
READSO = 6573
READND = 6%44
LCONT = 2
LAC X9
L10 Yo
LETBEG
LAW 6673
DAP [ITABL!
LIO UNDEF
D10 ] 1TABL1
Iox IrasLl
SAS ETABLE
JMP L]
CARDIN
JMP EMPTY
JMP w2
SZA 1
JMP w4
AND CHMSK
ADD STRTOV
DAP ITaABL!
CARDIN
JMP EMPTY
JMP ,e?
CLI
RCR S7

=35=-

/
/

/

2 420000
s 357777

377



0127 421433 SuB TCH / TABLE CONTROL HIGH

0130 640530 SMA SZa
013t 600232 JMP CONERR
N132 4014383 ADD TCH
0133 673777 RCR §9
0134 6730308 RCR S2
0135 626341 CARDIN
0136 6001487 JMP EMPTY
0137 600138 JMP s w®
0140 661277 RAL S$6
0141 663077 RCL Sé
0t42 661077 RAL S6
0143 421434 SuB LCH / LOAD CONTROL HIGH
n144 640530 SMA SZA
014% 600321 JMP LOCONR
D146 40013 ADD ,+3
p147 240130 DAC o+
0180 0009230 o

n1%1 600134 JMP o+ t4LCONT
N1%2 600140 JMP LOAD
0183 600344 JMP PRaCED
0184 673777 MEASR, RCR §9
01855 673777 RCR 89
0186 260524 DAP LINES
0187 761030 CMA

N160 240537 DAC LINS
0161 600143 JMP LOAD+1¢
0162 3JI314384 LOAD, DIOG I 17ABL!
0163 626344 CARDIN
0164 600147 JMP EMPTY
0165 6001483 JMP w2
0166 600147 JMP DEFINE
0167 624448 EMPTY, PAGE

0t73 700175 LAW o5
0171 174222 REPORT
0172 6%0130 SZA 1

0173 600187 JMP EMPTY
0174 6001¢2 JMP BLNKS
0175 74713¢@ 747102
01768 722545 722565
0177 005185 5165

0200 616430 616400
0201 614343 614343
0202 006344 6361

0203 516422 516422
0204 002471 2671

020% 237046 237046
0206 242330 242300
0207 654563 654563
02103 462445 462445
0211 236534 236551
0212 714547 714567
0213 776130 776100
0214 634544 634644
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0215
0216
0217
0220
0221
0222
0223
0224
0225
0226
0227
0230
0234
0232
0233
0234
0235
0236
0237
0240
0241
0242
0243
0244
0245
0246
0247
025%0
0254

0282

0283
0254
0255
02%6
02%7
0260
0261
0262
0263
0264
0265
0266
0267
0270
0279
0272
0273
0274
0275%
0276
0277
0300
0301
0302

474348
237146
450043
464523
514643
0022130
4462486
437377
744372
4661 %4
0026721
237930
634645
256534
227146
450044
6565671
4571 23
714645
0063484
516422
006145
647724
226590
237085
004371
677023
476545
731350
624445
700244
174222
650190
600232
201435
246573
700094
246534
60013
742372
616243
650043
4645273
5145643
006448
227187
436123
465177
71223
4546273
006183
636547
236142
436%)30

CONERR,

CRDRDR,

CONMSG,

474365
237146
450063
464523
514643
2230
446246
437377
744372
466164
2671
237000
634645
256551
227146
450064
656671
457123
714645
6361
516422
6145
647724
226500
237065
4371
677023
476545
731300
PAGE -
LAW CONMSG
REPORT
S2A 1
JMP CONERR
LAC SIGN
DAC READSBO
LAW 1
DAC READND
JMP STRTOV
742372
616243
650063
464523
514643
6465
227167
456123
465177
712200
454623
6163
636547
236162
436500
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0303
0304
0305%
0306
0307
0310
0311
0312
0313
0314
0315
0316
0317
0320
0321
0322
0323
0324
0325
0326
0327
0330
033t
0332
0333
0334
0335
0336
0337
0340
03414
0342
0343
0344
0348
0346
0347
0350
0351
0352
0353
0384
0385
0356
0387
0360
0361

0362

0363
0364
0365
0366
0367
0370

234630
23707
227747
514667
516144
00254858
512271
4643)0
646123
686410
001030
454625
0001141
070113
624415
700327

174222

650130
600321
600237
744372
466184
006346
452334
464330
646522
716745
612346
517779
220045
462330
616383
654723
616243
650023
460023
707122
774731
466734
614430
256534
227144
450084
612385
640130
100045
462530
0111307
017313
724074
720035
710036
241441
623743

LOCONR,

LLCNR,

PRACED,

234600
237071
227747
514667
516144
2565
512271
464500
646123
656400
1000
4%4625
1114
70113
PAGE
LAW LCNR
REPORT
SZA 1
JMP LOCENR
JMP CRDROR
744372
466164
6346
452351
464300
646522
716745
612346
517771
220045%
462300
616363
654723
616243
650023
460023
707122
774751
466751
614400
256551
227146
450064
612365
640000
100045
462500
11107
17313
EEM

ESM

LAW | &
DAC CASE
RPAPER
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0374
0372
0373
0374
0375
0378
0377
0400
0404
0402
0403
0404
0405
0406
04n7
0410
041t
0412
0413
0414
0415
0416
0417
0420
042}
0422
0423
0424
0428
0426
0427
0430
0431
0432
0433
0434
0435
0436
0437
0440
0441t
0442
0443
0444
0445
0448
0447
0480
n4s¢
0482
04%3
0454
0458
0488

620644
400138
241435
461444
600370
764090

201435

174134
764030
341441
201434
174138
623743
620644
400138
26143y
501438
600436
201443
240411
231481
760290
663037
5014%7
6007¢2
400425
240424
000000
600425
60047
600471
600511
600%¢7
600827
600546
600495
600464
6004 ¢4
600347
601140
700444
260340
600471
7004936
260510
710038
241437
623743
620564
400133
26148Y
231491
760230
663037

PROCES.,

NEXT,

LEADR,

VALLD,

NONEMP,

PAS,

JSP
ADD
DAC
Isp
JMP
CLI
LAC

NPaAP
STRTOV
LEADER
CASE
(L}-]

Dlgp

TEXARN
cLl

OZMm
LAC

CAgE
BUF

TEXARTY
RPAPER

JSP
ADD
DAP
SAD
JMP
LAC
DAC
L1o
CLA
RCL
SAD
JMP
ADD
DAC
LN ]

JMP.
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMp
LAy
DaP
JMP
LAW
DAP
LAW
DAC

NPAP
STRTOV
ITABL!
LEADER
NEXT
FoLL
LEADR

I ITABL!

$5
UNDF
ADDEF
*3
X2

o 1
NORMA|
NORMAL
RUNBUT
LINE
FILEND
FILENS
NEXT
SEVERE
NONEMP
FILENC
LABELL
»*+3
NORM.
NORMAL
NEXT
NORM,
13
CNTR

RPAPER

JSP
ADD
Dap

NPAP
STRTOV
1TABL!

LIO I 1TABLI

CLA
RCL

85
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0487
0460
0461
0462
0463
0464
0468
0466
0467
0470
047¢
0472
0473
0474
0475
0476
0477
0509
05014
0502
0503
0504
0505
0%06
0%07
0510
051 ¢
0512
0513
0514
0515
0516
0517
0520
05214
0522
0523
0524
0525%
0526
0527
05390
0531
0532
0533
0534
0538
0536
0537
0540
0541
0542
0543
0544

640130
600420
461437
600430
600438
761230
501440
600435
241440
600523
760230
663791
501444
600531
241444
6610
401444
174120
760250
663077
174120
760230
663177
1741487
341440
6004385
623743
600514
600511
201442
240441
600346
700077
174120
4605897
600435
620542
710730
240337
600431
620342
710038
2414837
623743
620644
400136
26143
23143
760230
6631737
640130
600420
461439
600532

SEVERE,

NORMAL,

~ NORM, .,

RUNOUT,

LINE,

LINES.,

FILEND,

PASS,

SZA
JMP
ISP
JMP. PAg
JMP NEYXT
CLA
SAD
JMP
DAC
JMP LINEwq
CLA

RCL St

SAD
JMP
DAC
RAL 81

ADD LC

TEXN

CLa

RCL S$é6

TEXN

CLA

RCL S6

TEXT

DZM TOG

JMP NEXT
RPAPER

JMP 42

JMP RUNSUT
LAC LEAD

DAC LEADR
JMP PRACEDe?2
LAW 77

TEXN

IsP LINS

JMP NEXT

JSP WRaUT
LAW I .,

DAC LINS

JMP PRECES
JSP WRasUT
LAW I 3

DAC CNTR
RPAPER

JSP NPAP

ADD STrTOV
DAP ITABL!
LIS | 1TABL!
CLA

RCL S5

SZA
JMP
18P
JMP

VALID
CNTR
PASS
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0545
0546
0547
0550
0551
0582
0553
0554
0555
05%6
0557
0560
0561

0562
0563
0564
0565
0566
0567
0570
057¢
0572
0573
0574
0575
0576
0577
0603
0601t
0602
0603
0604
0605
0608
0607
0610
0611

0612
0613
0614
0615
0616
0617
0629
0621

0622
0623
0624
0625
ne626
0627
0630
0631

0632

600524
620542
201449
24041
200580
6401930
60053
623432
000423
npone
000030
000030
600434
260520
211484
501435
600620
640030
620633
201435
764030
174154
211488
241434
700077
1741487
21143%¢
501434
600375
600638
240637
623422
000543
0101790
110730
0001790
700621
260530
200625
640130
600613
200624
241434
600620
240625
623422
000543
N100s2
N100s2
n00"30
700636
26063
200543
640130

FILENS,
FILENC,

Twa,
LINS,

WROUT,

WR2»

WRes

JMP LINES
JSP WReUT
LAC LEAD
DAC LEADR
LAC LINSe¢
SZA

JMP wQ
IsM

EOF MED 3
2

[ ']

JMP PROCES
DAP WR,

LAC | ITEXM
SAD Dlsgp
JMP WR,

S28 50

JSP SHeW
LAC Dlgp
CL1

TEXARN

LAC 1 TEXTW
DAC BUF

LAw 77

TEXT

LAC | TEXTW
SAD BUF

JMP ’.4
JMP e

DAC , ¢4

IBM

WRITE EVEN MED 3
10000

10000

L ]

LAW WR, et
DAP WR2

LAC WR,e¢
SZA

JMP =2

LAC WR,+4
DAC 8UF

JMP

DAC ,+4

IBM

WRITE EVEN MED 3
10062

10062

.

LAW WRy

DAP WR2

LAC WR{+5
SZA
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0633 600683y JMP 4 e

0634 200641 LAC WR{+3
063% 600617 JMP WR, =1
0636 240642 WR1, DAC ,*4
0637 623422 IBM

0640 NO03s3 WRITE EVEN MED 3
0641 010144 10144
0642 010144 10144
0643 000030 ve

0644 700433 LAW WR2e1
0645 26063Q DAP WR2
0646 200610 LAC WR246
0647 6401130 SZA

0680 600646 JMP =2
06%1 2006986 LAC WR2e+4
0652 600617 JMP WR, et
0653 2606802 SHOW, DAP SHew,
0654 700013 LAW 13
0655 174120 TEXN

0656 624445 PAGE

06%7 201438 LAC DIsP
0660 174222 REPOGRT
0661 6401130 SZA

0662 600030 SHOW,., JMP

0663 60063p JMP , =5
0664 420538 NPAP, SUB TwWe
0665 260573 DAP NPAP,
0666 6244153 PAGE

0687 700674 LAW NPAP,¢{
0670 174222 REPBRT
0671 650130 SZA |
0672 600646 JMP a4
0673 600n30 NPAP,, JMP ,,
0674 742672 742672
0675 706545 706545
0676 004784 4761

0677 476584 476551
0700 002384 2361

070t 476530 476500
0702 71223 712200
0703 516544 516561
0704 643730 643000
0705 242245 242265
0706 004371 4371

0707 677023 677023
0710 004745 4765

0711 457343 457313
0712 20011383 ADDEF, LAC STRTOV
0713 765930 CMA CL1
0714 041480 I6R LAWC
0715 40148y ADD JTaABL!
0716 6737597 RCR S3
0717 672237 RIR S3
0720 673537 RCR S3
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0721
0722
0723
0724
0725
0726
0727
0730
0731
0732
0733
0734
0735
0736
0737
0740
0741
0742
0743
0744
0745
0746
0747
0750
07514
067%2
0753
0754
0755
07%6
07%7
0760
076¢%¢
0762
0763
0764
0765
0766
0767
07790
0771
0772
0773
0774
n7?7%
0776
0777
1000
10014
1002
1003
1004
1008
1006

672230
673097
672037
321111
700138
241439
211489
241442
700013
174120
361487
211489
501442
600731
201442
221437
174194
624445
201435
174222
701086
174222
701128
174222
640130
600436
701122
174222
640130
60077
7011383
174222
650130
600742
623743
640%30
600743
640630
600386
620594
341084

341082

624415
701082
174222
650110
601236
20108
764730
6730727
672177
600471
70108¢
174222

ADDEF 1,

ALT,

ALTV,

ALTU,

RIR S3

RCR 83

RIR S3

D!I® PUN

LAW 3

DAC CNTR
LAC I TExTY
DAC TEsTX
LAW 13

TEXN

NIX CNTR
LAC I TEXTX
SAD TEsSTX
JMP 1 e§

LAC TEgTX

L10 CNTR

TEXARN
PAGE

LAC Dlgp
REPORT
LAW ADDE
REPORT
LAW IGN
REPORT
SZA

JMP NEXT
LAW ALTT
REPORT
SZA

JMP ALT
LAW SOy
REPORT
SZA |

JMp ADDEF1{
RPAPER
SMA SPA
JMP L w2
SMA SpaA
JMP PRBCED»2
JSP NPAP
DZM ALTH
DZM ALT?2
PAGE

LAwW ALT2
REPORT
SZA 1

JMP ALTU
LAC ALTH
cL!

RCR Sé
RIR §7
JMP NORMAL
LAW ARR+t
REPBRT

=43~



1007
1010
1041
1012
1013
1014
1015
1016
1017
1020
1021
1022
1023
1024
1025
1028
1027
1030
1031
1032
1033
1034
1035
1036
1037
1040
1041t
1042
1043
1044
1045
1046
1047
1050
1081
1082
1053
1084
1085
1056
1087
1060
1061
1062
1043
1064
1065
1066
1067
10790
1079
1072
1073
1074

650130
600773
4210388
673037
201035
663037
241034
021080
640130
601023
24108P
601037
673077
760230
663097
661037
663237
261n3%p
021089
6401130
601032
700020
N41032
2410892
701042
2607717
600773
4610384
600773
710130
2410%4¢
7010236
601040
000077
000030
000n)Y0
777713
777677
001087
777720
000130
020230
777733
000430
n%50730
777736
000713
007777
742472
456445
667148
6564190
476147
6551130

ALTW,

ALTO»
ALTY1,
ALT2,

ALT3,
ARR,

ADDE,

SZA 1

JMP ALTe2

SUB ARR
RCR 83
LAC ALTH
RCL S3
DAC ALT!
AND ALTO
SZA

JMP o3
DAC ALT2
JMP ALTW
RCR S§6
CLA

RCL S3
RAL 83
RCL S3
DAP ALT2
AND ALTO
S$2ZA

JMP ¢4
LAW 20
IOR ALT2
DAC AL7T2
LAW 1¢3
DAP ALTV

JMP AL Te2

ISP ALYT3

JMP AL Te2
LAw | 100

DAC ALT3
LAW ALTU
JMP (w7
77

'

LK ]
777713
0«100
' *2
777720
100
20000
777703
400
50000
777706
713
7777
742472
456465
667145
656400
476147
655100
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1075
1076
1077
1100
1104
1102
1103
1104

- -
—_ . -
200
~N o

-l e et - - s
-t et s -t s -
N) = et s - s wta —
O NOWARAWN-—-O

1121
1122
1123
1124
1125
t126
1127
1130
1131
1132
1133
1134
1135
1138
1137
1140
11414
1142
1143
1144
1145
1146
1147
1150
1159
1152
1183
1154
11565
1156
1187
1160
1161
1162

637044
516143
236591
006646
434345
267145
670023
706520
664634
656746
7145587
742072
000030
737475
027764
724630
304624
002671
227030
234677
131343
776370
614547
650071
237713
777187
45463
650071
237421
777213
772223
615123

004625

685174
2172132
341444
620542
201435
241038y
241244
221030
730013
764090
174194
7013%2
261214
701170
261147
221124
331084
4410384
5214456
601138
623214

PUN,

ADDEY,

ALTT,

IGN,

sav,

LABELL,»
LABEL?2,

LABELY,

637061
516163
236551
6646
434346
267145
670023
706500
664651
656746
714567
742072
(]
737475
27764
724600
304624
2671
227000
234677
131313
776370
614567
650071
237713
777167
454651
650071
237421
777213
772223
615123
4625
655174
217213
DzM CAgE
JSP WREUT
LAC DlIgP
DAC ALTH
DAC LARCE3
L1g ALTO
TYOW

cLl!
TEXARN

LAW LABCOG«1

DAP LABCON

LAW LABEL1+6
DAP LABEL145

Lo ADDEY
DIOo 1 ALTH
IDX ALTH
SAS DISPEN
J"P .-3
TYPIN



1163
1164
1165
1166
1167
1170
1171
1172
1173
1174
1175
1176
1177
1200
1204
1202
1203
1204
1205
1206
1207
1210
12119
1212
1243
1214
1245
1216
1217
1220
1221
1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1236
1237
1240
1244
1242
1243
1244
1245
1246
1247
1250

601230
501030
601175
174129
601182
7011462
261187

7012¢5%

261214
601182
623214
601214
601175
6244415
7012%2
174222
640190
601245
701273
174222
201435
174222
650130
601142
601142
601214
201434
764720
174133
7100218
241439
231244
7602130
663277
321442
501446
601331
501444
601324
8501432
60132%
401444
171335
174187
2214462
461437
601223
441244
601220
000790
760230
521234
601245
623422

LABDIS,

LABCGNl

LABCHa1,

LABCm2,

LABCa3,
LABEL 3,

JMP LABDIS
SAD ALTO
JMP ,*+10
TEXN

JMP LABELY
LAW LABEL1
DAP ..2

LAW LABCON+1

DAP LABCON
JMP LABEL!
TYPIN

JMP LABCON
JMP w2
PAGE

LAw FLE
REPORT

SZA

JMP LABELS3
LAWw LARDI
REPORT

LAC DIgpP
REPORT

SzA |

JMP LABEL1
JMP LABEL?2
JMp

LAC BUF
cLl

TEXART

LAW 1 3
DAC CNTR

LI0 [ LABCE3

CLA

RCL S§6

0160 TEsTX
SAD STePR
JMP LARBCOSG
SAD LC

JMP LABCO4
SAD UC

JMP LABCOS
ADD CAsE
JOA CONVRT
TEXT

LIo TEsTX
ISP CNTR

JMP LABCOt 41

10X LABCO3

JMP LABCO1-2

L}

CLA

SAS ,+4
JMP w2
IBM

-46 -



1281
1282
1253
1254
1285
1256
1257
1260
1261
1262
1263
1264
1265
1286
1267
1270
1271
1272
1273
1274

127%

1276
1277
1300
1304
1302
1303
1304
1305
1306
1307
1340
131¢
1312
1313
1314
13¢5
1316
1397
1322
1324
1322
1323
1324
1325
1326
1327
1330
13314
1332
1333
1334
13358
1336

000423

400030
000130
0009230
2012392
241233
461233
601237
601142
007777
742672
51712%
6500484
450045
486430
466630
667143
657743
746172
S151 7
616745
005148
232484
450023
655144
714544
236522
00434
626543
7774233
727045
20437
677023
476545
004444
300042
650724
226544
002346
006534
612246
777713
341444
601237
7001930
241444
601237
620542
201442
240414t
600524
000730
261334

FLE,

LABDI,

LABCn4,
LABCHs5,

LABCH6,

CONVRT,

EOF MED 3
400000

., 0

(N ]

LAC =3
DAC =3
ISP g
JMP. gwy
JMP LABELY
7777
742672
517123
650061
450065
456400
466600
667143
657713
746172
6361
515171
616765
5165
232454
450023
655144
714561
236522
4361
626543
777423
72706%
4371
677023
476545
4461
300062
650024
226564
2346

6551
612265
777743
Dzm CAgE
JMP LABCH?2
LAW 100
DAC CASE
JMP LABCO2
JSP WRAUT
LAC LEAD
DAC LEADR
JMP LINES

X
DAP CONVT,
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1337 221338 LIO CONVRT

1340 760230 CLA
1341 6630791 RCL S
1342 561433 DIV THREE
1343 001387 TABLE
1344 401343 ADD , w4
1345 261346 DAP ,¢i
1346 200930 LAC
1347 67291 RIR 81
13%0 642730 sP1
1351 671177 RAR §6
1352 672094 RIR SI
1383 642790 SP1 .
1354 661077 RAL S6
1355 02108p AND ALTO

1356 600030 CONVTes JMP 4,
1387 020120 TABLE, 20120

1360 050430 50403

136t 100736 100706
1362 535311 535311
1363 535338 535353
1364 211233 211253
1365 242322 242322
1366 272425 272625
1367 533130 533130
1370 5353313 535333
137¢ 535333 535353
1372 434249 434241
1373 464544 464544
1374 515047 515047
1378 405433 405453
1376 345374 345374
1377 626140 626160
1400 656443 656463
1400 706756 706766
1402 735371 735371
1403 535333 535353
1404 532133 532053
1405 533238 533253
14n6 535333 535353
1407 535133 535353
1490 535338 535353
1411 %35333 538353
1412 2322383 232253
1413 262524 262524
1414 313027 313027
1415 5313303 531353
1446 535330 535353
1417 424133 424153
1420 4%4443 454443
1421 504746 504746
1422 545384 545351
1423 837440 537460

1424 615334 615334



1425
1426
1427
143)
1431
1432
1433
1434
1435
1436
1437
1440
1441
1442
1443
1444
1445
1446
1447
1450
1451
1482
1453
1454
1485
1456
1457
1460
1461
1462
1463
1464
1465
1466

6463482
676648
537170
535334
535330
000074
000993
n100%0
014030
000030
no0ny?
7777727
000990
301435
600415
0000722
420010
3877717
007273
770030
000030
000377
000012
000090
4000130
0041586
000290
700090
co4147
000790
000094
04947
0209210
000013

ucC,
THREE,
BUF.
DIsP,
LEADER,
UNDF,
T8G,
CASE,
LEAD,
FoLl.
LC,

X0,

Y0,
ETABLE,
UNDEF,
1TABLI,
CHMSK,
TCH,
LCH,
SIGN,
TEXTW,
CNTR,
LAWC,
TEXTX»
TESTX,
GNE,
ITEXM,
DISPEN,
STOPR,

646362
676665
537170
535354
535353
74

3
10000
14000
0

37
t10-1

e
$AD LEADER

" JMP LEADRe4

72
420000
357777
7273
770000
*e
377

12
LCONT
400000
TEXL
[X]
LAW
TEXM
e

1

TEXM

20000
13
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TYPIN (Console Typewriter Input)
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3214
3215
3216
3217
3220
3224
3222
3223
3224
3225
3228
3227
3230
3231
3232
3233
3234
3238
3238
3237
3240
32414
3242
3243
3244
3245
3246
3247
32%0
3254
3282
3253
3254
3255
3256
3257
3260
326¢
3262
3263
3264
3265
3266
3267
3270
3271
3272
3273
3274
3275

243270
443270
720034
603334
253277
4432717
523420
603228
423275
243277
213277

720035

640470
61327
36327)
3483277
503320
403275
243277
613270
720033
662037
652090
613274
720294
333278
44327p
523420
603233
423275
24327%
523277
613274
203274
25327
203273
243247
613274
203272
253271
203287
2432417
603217
761230
000030
00327
003240
603282
003274
000147

TYPIN,

WHAT,

TYPINT,

ENAB,

TYPINQ'
EYES.,
SEE,
REENA,
NINT,
LEN,

#3214
TYPSEQ = 7
DAC TYpPIN,
10X TYPIN,
LSM
JMP LOOGP+3
DAC | JAY
Iox JAy
SAS LOOPE
JMP ,+3
SuB LEN
DAC JAy
LAC I uJAY
ESM
SMA

JMP 1 TYPIN.

NIX TYPIN,
NIX JAY
SAD JUN
ADD LEN
DAC JAy

JMP 1 TYPIN,

LSRO

RIL S3

sPl |

JMP 1 NINT
TYI

0Ils | EYE
10X EYE
SAS LO@PE
JMP ,+3
suB LEN
DAC EYE
SAS JAY
JMP T NINT
LAC NINT
DAC | EYESs
LAC REENA
DAC WHAT
JMP 1 NINT
LAC SEE
DAC I EYES
LAC ' 1+ 3
DAC wHAT
JMP WHAT
CLA CMjp

[
TYRPINT
JMP ENAB

[}
LOOPE={ AOP
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3276
3277
3300
3301
3302
3303
3304
3305
3306
3307
3310
331t
3312
3313
3314
3315
3316

3443
3414
3415
3416
3417
3420

003391
0034147
003330
003240
o00n37
007777
22330
21333
023338
24327
21320
243274
333271
2033t
2432147
603443
761230

223447
323394
443414
603414
603216
003420

EYE,
JAY,
JUN»
LOOP,

LBOPE,

LoarP
LOOPEsq

.
TYPINT
TYPSEQ
7777
L1g Loop
LAC I LOBOPe1
AND LOBPe2
DAC EYES
LAC ! EYES
DAC NINT
DIS I EYES
LAC ,+3
DAC uWHAT
JMPR 476
CLA CMp
#,074
LIO (%4
DIo LoeP
10X o=
JMP 4 w2
JMP WHAT=1



IBM (Tape Handler)
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TABLE

SYMBSeL

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
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PO DN IDRODDDTDDDODDOONODDCDDDROT DD OODODODODEDD D@D
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Lol ol ol ol ol ol ol el ol ol o e o e o o o e e e e e e e e Sl o S o vy Gy S Sy ey G G Sy Sy S S
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DOBONLBOBEROOD OO VNGONVNODOVOCBDVONDODNRDODONOOOLOBBOLO OO

3422
THR 3711

STRING 3706
3432

3421

3710

sto 3712
INTAD 3576
3736

3616

3707

3713

3714

3715

3716

3564

3717

3475

EOF 3546
3513

3502

3720

3721

3570

3722

3561

3510

Loc 3723
INSTR2 3563
WWE 3724
WWE 3725
3526

3533

3337
ByPAs 3677
3730

3731

3550

BUTPT 3726
ERR 3610

REWUN
AJEFF 3733
NOOP 3734

CoMp 3442
EXEC 3556
SETR 3732
NET

I1BM
STRY
RETRN
NINT
COMPF
SPOOL
FUNCT
FWA
Nw
DENS
INSTR3
vECT
WR
REA
RR@
RRE
INTS
INGTRY
DAY
VESTY
UNL
REWX
REEW

18M,
VEETR 3727

18usEn 0004
STRTD 3704

UNLBAD 3522
VECTR

INSTR4
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#3421
CGO = 720073

I18MSEQ = 4
342¢ 000000 IBMyy o
3422 4037119 1BM, ADD THR
3423 24341 DAC [Bwm,
3424 253736 DAC I STRING
3425 243736 DAC STRING
3426 761210 CLA CMA
3427 2%373 DAC I STRING
3430 4434 iox 18wm,
3431 720272 CER
3432 243740 STRY, DAC RETRN
3433 20374 LAC STRTD
3434 2434,3 DAC LR
343% 213712 LAC ] SEQ
3436 263574 DAP INTADe?
3437 213574 LAC 1 INTAD-2
3440 24373% DAC NINT
3441 603646 JMP COMPF
3442 213730 COMP, LAC | sPOnL
3443 243713 DAC FUNCT
3444 443737 10x SPeoL
344% 213730 LAC | spoeL
34486 243714 DAC FWA
3447 443737 IoX SPesL
3450 213737 LAC 1 spPoeaL
3451 423714 8UB Fwa
3452 2437158 DAC Nw
3483 443737 10X SPesL
3454 203743 LAC FuUNCT
3455 6730930 RCR S3
3486 0237114 AND THR
3457 6%01)30 SZA 1
3460 700034 LAW 1
3461 663037 RCL 83
3462 661777 RAL Sé
3463 043716 I8R DENS
3464 2433544 DAC INGTR3
3465 223743 L18 FunCTY
3466 6227717 RIR S9
3467 6%27)0 SPI |
3470 603522 JMP UNLBAD
347% 760230 CLA
3472 6630237 RCL S3
3473 403747 ADD VECTR
3474 243475 DAC ¢
347% 0000930 VECT, e
3476 603544 JMP EOF
3477 603543 JMP WR
3500 603532 JMP REZ
350¢ 760430 HLT
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3502

3503
3504
3508
3506
3507
3510
3519
3512
3513
3514
3515
3516
3517
3520
352¢
3522
3523
3524

3525

3526

3527

3530
3534
3532

3533
3534

3535

3536
3537
3540
3544
3542
3543
3544
3545
3546
3547
3550
358¢
3582
3583
3554
3585
3556
3587
3560
3561
3562
3563
3564

3565

203720

642000

20371

243570
203722

2438564
203723
2435838

603398

203728
642000
203728

24357D

203728
243584
603510
760230
6630907
403727
243829
000000
603513
603337

760430

760490
703677
263610
203730
603540
203731
243570
700790
023564

043732
243544

6035%0
203733
243570
203733
243544
203744
243690

203735

243543
720072
60353y
223718
000030
223714
000090
000030
720172

REA,

DAY,

WRs

UNLBAD,

vVEST,

UNL»

REWX,

EOF,
NET,

EXEC,

INSTRY,

INSTR2,
INSTR3,

LAC
SsPl
LAC
DAC
LAC
DAC
LAC
DAC
JMP
LAC
spl
LAC
DAC
LAC
DAC
JMP
CLA
RCL
ADD
DAC
[N ]

JMP
JMP

HLT

HLT
LAW
DApP
LAC
JMP
LAC
DAL
LAW
AND
J0R
Dac
JMP
LAC
0AC
LAC
0AC
LAC
DAC
LAC
DAC
STCF
JMP:
L10
o
Lio
’e

"
LSR

RRE
INSTR4
INTS
INSTRy
(N.1.3
INSTR2
EXEC
WWEe

WWE:
INGTR4
oureT
INSTR{
DAY

83
VESTR
24!

UNL
REWX

BYpAS
ERR
REWUN
142
REEW

INSTR4

700
INSTRS
SETR
INSTRS
NET
WEFF.
INSTR4
NOoP:
INSTRY
INTADS
INTADY
Dlsco
INSTR2

(4]

NW
FWa

=58~

4

NN

FORWARD SPACE
BACKSPACE



3566
3567
3570
3571
3572
3573
3574
3575
3576
3577
3600
3604
3602
3603
3604
360%
3606
3607
3610
3611
3612
3613
3614
3615
3616
3617
3623
36219
3622
3623
3624
3625
3626
3627
3630
3631
3632
3633
3634
3635
3636
3637
3640
3641
3642
3643
3644
3645
3646
3647
3650
3651
3652
3653

642090

603548

000030
20357%
253574
613710
000030
003578
203738
243740
70359%¢
263575
720172
672037
6520930
6137%%
662277
642030
603610
672037
760290
642090
203614
313740
2137y
353730
5037%7
603634
423741
243740
243737
603628
703631
2636258
603442
203742
253574
613749
7201792
662377
642000
613738
603442
662377
642030
613735
203611

243633

7036286
263625
603616
203733
243736
2437 3y7

INSTR4,

INTAD,

INTADY,

ERR,

CeMpF,

COMPT,

D1,

INTAD2,

TERM,

SP]
JMP
X

LAC
DAC
JMP
(N}

véd
LAC
DAC
LAW
Dap
LSR
RIR
SP]
JMp
RIL
SP1
JMP
RIR
CLA
SP1
LAC
DIP
LAC
DZM
SAD
JMP
sus
DAC
DAC
JMP
LAW
DAP
JMP
LAC
DAC
JMP
LSR
RIL
SPl
JMP
JMP
RIL
SPl
JMP
LAC
DAC
LAW
Dap
JMP
LAC
DAC
DAC

lNT‘D-i
I INTADW2
! RETRN

NINT
RETRN

' ®2
INTADw ¢

85

l

I NINY
S8

§5

'

1l 8RDER
[ sPoeL
1 spoeL
MINONE
TERM
THR
GRDER
SPesL
A

3

(X 3]
comp
ComP1

[ INTAD-2
1 RETRN

$8

I NINT
CamMpP
88

I NINT
ERRe+1
INTADY
COMPTe1
CoMPT
COMPF
STRUTS
STRING
SPaaL
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3654
3685
3656
36587
3660
3661
3662
3663
3664

3665

3666
3667
3670
3674
3672
3673
3674
3675
3676
3677
3700
3701
3702
3703
3704
3705
3706
3707
3710
3714
3712
3713
3714
3715
3716
3717
3720
3724
3722
3723
3724
3728
3726
3727
3730
3734
3732
3733
3734
3735
3736
3737
3740
3744

3742

703626
2634528
703644
273374
613710
720172
662377
642200
613738
203775
640130
603616
20373¢
2434y
703378
263575
203736
253574
613710
703610
2635610
603440
720272
003736
613421
000990
003735
003738
000390
000098
0000224
n009%30
600030
000030
720070
603472
72147
721671
722046
720346
721971
72127y
726746
603527
720571
720471
724170
723271
760090
720146
0037%5
777777
0000230
603641

003634

BYPAS,

STRTS»
STRUTS,
STRTD,
STRUT,
STRING,
SpoaL.
RETRN,
THR,
SEQ.
FUNCT,
FWA,
NW,
DENS,
VECTR,
RRO,
RRE
INTO.,
LeC,
WWO,
WWE,
OUTPT,
VESTR,
REWUN,
REEW,
SETR,
WEFF,
NOGAP,
D1sco,
NINT,
MINGNE,
ORDER,
INTADZ,

CompPt,

LAW COMPTe1
DAP COMPT
LAW ,¢3

DAP 1 INTaD
JMP | RETRN
LSR

RIL S8

SP1I

JMP | NINTY
LAC STRUT
S2A

JMP COMPF
LAC STRTS
DAC 8TRT~=1
LAW INTAD
DAP INTADwd
LAC NINT
DAC I INTAD
JMP | RETRN
LAW ERR

DAP ERR

JMP COMP

CER

STRUT

JMP 1 18M,
L ]

STRUT
STRUT

Y

3
IBMSEQ

’e

L

e

720070

JMP VECTa3
RO

RE

SWCl

SOLC

We

WE

SWCO

JMP VEGT#1
REWU

REW

SFR

WEF

NOP

00C

.
1101

L
JMP INTAD2
01

-2
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RPAPER (Read Paper Tape)
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TABLE

SYMBst

MMITDTNMNMOOVINMIMON -~
OTNETMMOMNNMAONM
oOnNnOrROCO~-0OOCOOORNROOO
OMIMTCITTTTIMITT S
CX -0 >WZ>WZWrrW
WO 9D0<CQ W >D>ZZ >
BOLECTVDIO S J0DPO =l
aaq€a® ) © W ¥ ¥Fa>r
< 0a - OW <

a a [: 4 a

Wl L) Lt G taf ) tal tad ) W L Lt W W
B S [ RS U I A R A S S O S
DODTODDODOEDO® OO DD
TSt gL <
Ll o ol e e e T VN .

N N S [ N Y O S T A S B B S
Tovoorecorococecoccoore
DO DODODODODDCODDDOD®
rEIEIXFIEIXEIIIEIT XXX
> > > > > 32> > > >> > > >
DOOBOLOVOO OO L W
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3743
3744
3745
3746
3747
3750
37%¢
3782
3753
3754
378%
3786
3787
3760
3761
3762
3763
3764
3765
3766
3767
37720
377%
3772
3773
3774
377%
3776
3777
4000
400¢
4002
4003
40N4
4005
4006
4007
4010
4011
4012
4013
4014
4015
4016
4017
4027
4021
4022
4023
4024

244024
444028
604037
254032

444092

524193
6037%4
424030
244032
214082
640490
614024
464026
60373y
204028
243745
364024
7164138
24402
364032
504733
40401%)
24401%2
614024
720091
2037?77
243745
603745
761230
7200383
662791
652730
614027
7207%D
7164368
244028
334139
44403y
524153
604715
42403)
24421
504n%2
604021
720094
614727
204025
243745
614127
000730

RPAPER,
WHAT,

MOVE,

PAPINT,

RPAP,,

43743
PAPSEQ = s
DAC RPaP,
IDX RPAP,
JMP LOOPs3
DAC | yay
IDX JAY
SAS LOePE
JMP ,+3
SuB LEN
DAC JAy
LAC | Jay
SMA .
JMP | RPApP,
Isp DELAY
JMP iwd
LLAC REMOVE
DAC wHATY
NIX RPAP,
LAW | 64085
DAC DELAY
NIX JAy
SAD JUN
ADD LEN
DAC JAY
JMP | RPAP,
RPA
LAC ,+3
OAC WHAT
JMP WHATY
CLA CMA
LSRO
RIL St
SPl 1
JMP I NINT
RRB
LAW é 6403
DAC DE_AY
Dle I EvE
IDx EYE
SAS LO6PE
JMP 4¢3
suB LEN
DAC EYE
SAD JAy
JMP ,+3
RPA
JMP 1 NINT
LAC REmMSVE
DAC WHAT
JMP I NINT
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4025
4026
4027
4030
4034
4032
4033
4034
4035%
4036
4037
4040
404t
4042
4043
4044
4045
4046

4078
4077
4100
4101
41n2
4103

603773

771372
004727
000047
004784
004130
004733
n04090
000035
007777
224084

214035
024036

244042
214042
244027
334042
604078

224150
324034
444077
604077
603772
004133

REMOVE,
DELAY,
NINT,
LEN,
EYE,
JAY,
JUN»
LOOP,

LOOPE,

JMP MOVE
771372

.
LOOPE=L O0OP

LogP
LOBPE=Y

L]

PAPINT
PAPSEQ
7777

LIC Loep

LAC 1 LOOP+y

AND LBGP+2

DAC .
LAC l ."‘
DAC NINT
DIG 1 ,3
JMP ++30
8,427
L10 ,+4
D10 LOOP
IDX =1
JMP w2
JMP MOVE«4
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TAB)|E

SYMBGOL

INERENEWENEW,
S O Y T R
CODO@OO®
<A< caxa
-

P RN T Ny N R |
toococe
OO ®OO®
TXIXIXTEX
>>>>> >
wwoOowmwoonm

TONOOO
oOMm—TinN
- - e e o= o=
Tevewewew
> chal — U
@ - - >
o X e 3 X WS
3 la) OF iaf laf —
B X -
[
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#4104

4104
4105
4106
4107
4110
4114
4112
4113
4114
4115
4116
4117
4120
41219
4122
4123
4124
4125
4126
4127
4130
4131
4132
4133
4134
4135
4136
4137
4140
4141
4142
4143
4144
4145
4146
4147
4150
4151
4152

034147
04412)
254147
704143
264122
604130
710077
0341147
044120
2541¢7
444147
704123
264122
604130

JOA TEXT THIS SUBROUTINE DEPASTITS
TALS INTO THE NEXT Twg ACTAL PESITIgNS
MEMORY, SO THAT TExT MAY BE CaMPO]ED FOR

aC
IN
Fu

JOA TEXART

TEXART,

WRITE,
TEXT,

TEXT o

TEXT1,

TEXT2,

LN ]

Dap
LAC
DAC
RIR
SPI
JMP
RIR
SP1
JMP
JMP
L ]

e

DAP
JMP
LAC
RAR
oIp
LAW
DAP
JMP
LAC
RAL
DAC
LAW
AND
18R
DAC
LAW
DapP
JMP
LAW
AND
10R
DaC
10X
LAW
DAP
JMP

TURE OGUTPUTTING,

ACCUMULATOR CONTAINS MEMORY ADDRESS oF

IRST 8CTAL patR Ig
E 10 DESIGNATES WHICH

WORD INTO WHICH THE F
TO BE INSERTED AND TH
POSITION OF THE WORD
Te LO6W ORDER),

£

TExY,
TEXARTY
WRITE
S1

TEXT w2
81

TEXTY
TEXT2

TEXT.
3
TEXT

TEXT+2

TExY

S$6

TEXT

I 7700
1 WRITE
TEXY

I WRIYE
3
TExT#2
TEXT,

1 77

1 wRlvTE
TEXTY

I WRITE
WRITE
TEXT+3
TExT+2
TEXT.,
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TEXART (Output-Buffer Stuffer)



TAB|LE

SYMBG® L

INEAENEREREN]
B S B Y
DOOD@OmEO®
L L & B
——

RS RS [ RS R R |

Coorvouo

ODO@Mmo o
EXTXXXEX
> > > >
nenoow

4153
4177

WRITE 4166
TEXTH

4207
4217

TEXARY
TEXT,
TEXT2

TEXT

4167
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+4153

4183
4154
4155
4156
4157
4160
4161
4162
4163
4164
4165
4166
4167
4170
4179
4172
4173
4174
4175
4178
4177
4200
4204
4202
4203
4204
4205
4206
4207
4210
4211
4212
4213
4214
4215
4216
4217
4220
4221

/
/
/
/
/
/
/
/
/

oooogo
264177
204133
244186
6720954
642030
6041758
6720
642070
6042957
604247
000990
000030
264177
604172
204187
6713717
314156
704230
264171
600030
204187
661077
244147
717730
034186
04414
2541 46
704212
26417y
604177
710097
034146
0441487
254146
444146
704172
26417y
604177

JOA TEXT THIS SUBROUTINE DEPBSITS

oc
IN
Fu

JOA TEXART

TEXA&T)

WRITE,
TEXT,

TEXTes

TEXTY,

TEXT2,

[ ]
DAp
LAC
DAC
RIR
SP}
JMP
RIR
SPl
JMP
JMP
.
LN ]
DaAP
JMP
LAC
RAR
DIp
LAW
DAP
JMP
LAC
RAL
DAC
LAW
AND
18R
DAC
LAW
DAp
JMP
LAW
AND
18R
DAC
10X
LAW
Dap
JMP

TALS INTOG THE NEXT TWO 6CTAL PASIT 18NS
MEMORY, SO THAT TEXT MAY BE CempaqfD FOR
TURE GUTPUTTING,
ACCUMULATOR CONTAINS MEMORY ADDRES 6OF
WORD INTO WHICW THE FIRST @CTAL PArR IS
70 BE INSERTED AND THE 1@ DESIGNATES WWICH
POSITION OF THE WORD (0, 1, 2 FRaM HIGH
76 L6W ORDER),

[ 1]

TEXT._
TEXARY
WRITE
$1

TEXT, =2
St

TEXTH
TEXT2

TEXT.
o*
TEXT

S6

1 wRIYE
' *3
TEXTe?2

TExT

$6

TExT

I 7700
I wRITE
TEXT

I WRITE
1 +3
TExT+2
TEXT.

1 77

I WRITE
TEXT

I WRITE
WRITE
TEXT+3
TExT+2
TEXT,
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REPORT (Text Display)
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TABLE

SYMBGBO L

Wt G )t G L) L bl et L el Lt tad
R N T B R i B S R R
ODOCODODDRDOODDDD
CAa<ICTCCITICaCa<
ol o S S S A

PN N N TS S ST O YO T O W S R
tovooDboooocUoroOoCocUoOCED
DOODTOOOODDO®OD®
EEXEIIXEXIXIXEIXIXEIY
> > > > > >>>>>>> > >
DOVLBNBLOLOLOGO OO

ONOTINONNNOM-—N
ONININININMIN MINNO ¢
ONNNNNNNNNNN NN
OV e T e T ITECEC T IO T
Zh e NNMTAND Mo o
WXr-aooaariFirikE DM
[N QNPT . & & & &4 Y4
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™ Gl ) W) Ll O W
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4222

4222
4223
4224
4225
4226
4227
4230
423§
4232
4233
4234
4235
4236
4237
4240
4241
4242
4243
4244
4245
4246
4247
42%Q
42514
4252
4253
4254
42588
4256
4287
4260
4264

MNNNNNNNNNSNSNNNNSN

000090
2442%0
2142%¢
264235
214235
24423%
204237
254235
710038

244232

234222
444222
760230
663077
324233
504234
804247
174335
224233
464232
604235
604232
000990
000013
000030
000190
000096
000030
000020
004280
720033
652190

PDPw=t{ SUBROUTINE REPORT { E,W.CARR)

BECAUSE DISPLAYING ON THE VISUAL CRT 6F ENTIRE
STATEMENTS OR BLOCKS OF TEXT IS DESIREn AND THE
SUBRBUTINE SYMBL DISPLAYS Byt 8NE CHARACTER AT A
TIME, THIS ROUTINE WAS DESIGNED TO ACCFPT THE FIRST
WORD ADDRESS OF A BLOCK OF MEMBRY AND, PRESENT T8
SUBROUTINE SYMBL EACH CanCISE I1! CeDED CHARACTER
IN ORDER UNTIL A 13 IS ENCOUNTERED, MR UNTIL A L 1GHY
PEN INTERRUPY OCCURS. UPBN RETURN T8 THE .
INSTRUCTION FOLLOWING JDA REPBRT (WITH ACCUMULATAR
EQUAL TO THE ADDRESS OF THE FIRST WORD &F THE Bi 8CK
TO BE DISPLAYED),IF A LIHGTPEN INTERRUPT OCCUREN,
THE ACCUMULATOR WILL EQUAL ONE GREATER THAN THE ADDRESS
OF TWE WORD CONTAINING THE LAST CHARACTER DISPLAYED,
OTHERWISE THE ACCUMULATOR WILL BE ZERs.

LPEN n: &
SYMBL = JpDA 430%
REPORY) 4,
DAC REPRT,
LAC I Pt
DAP LP2
LAC | P2
DAC LP3
LAC LP4
DAC ] P2
REPRTA, LAW I 3
DAC REPRT?2
L16 | REPART
10X REPBRTY
REPRTP, CLA
RCL S6
D16 REPRT3
SAD REPRTH
JMP REpB,
SYMBL
REPRTL, LIG REPRT3
ISP REPRT?2
JMP REPRTP
JMP REPRTA
RERRT,, e
REPRTY, 13
REPRT2, [
REPRTI, '
LP1, LPEN
LP2,
LP3, X
LP4, ot
LSRO
SPI I
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4262
4263
4264
4265
4266
4267
4270
4271
4272
4273
4274
427%
4276

6142388
204244
244244
614238
604270
344222
204275
244244
204235

274235

204222
614230
2242573

REPB,,

JMP
LAC
DAC
JMP
JMP
DZM
LAC
BaC
LAC
DAP
LAC
JMP
L1o

I LP3
'1+3
REPRTL
] LPS
' 2
REPMART
d]
REPRTL
LP3

1 LP2
REPSRY
1 REPRTO
REPRTS



SYMBL (Display-Symbol Generator)
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5233
5263
5274

LETSY 5276

LETSK
LETSL
LETSM

5305
5315
5375
5403
5413
5422
5432
5435
5442
5447
5457
5471
LETSD 5501
5566
5602
5612
5622
5626
5643
5657
5664
5671
5700
5726
5744
5753
5766
5776

LETAND 5651

LETSMA

5343
5363
5515
5527
LETSG 5536
5551
5561
5251

5323
LETSP 5352

5213
5223
LETSN 5334

LETCu 5734

LETCS 5715
LETCv

LETLC 5237
LETUC 5570
LETBS

LETPI
LETCAR

LETCY

LETS2
LETLTA
LETCMA
LETBEY
LETDOT

LETSO

LETSO

LETSR
LETBDA
LETISK
LETMIN

LETRP 5425
LETUSY

LETLP
LETSCN

LETSA

LETSB

LETSC

LETSE

LETSF

LETSH

LETS!

LET,
LETOUS
LETAPE
LETILD 5630
LETLCO 5635

LETOR
LETGRE

LETUP
LETRIG
LETQUE 5706

LETCW

LETCX

LETCy
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POPe| SUBROUTINE SYMBL
BECAUSE THE PDP=1 VISUALi DISPLAY DBES NOT INELUDE
AN AUTONOMOUS CHARACTER GENERATOR, THIS SUBRSUTINE
WAS DISIGNED TO GENERATE AND DISPLAY CHARACTERS,
SELECTING FOR EACH CHARACTER A SUBSET #F POINTS FROM
AN ARRAY SIXTEEN POINTS WIDE AND THIRTY TWO POINTS HIGH
SINCE FOUR BITS ARE REQUIRED FOR THE HORIZONTAL
PASITION AND FIVE BITS FOR THE VERTICAL, TO DESIGNATE
EACH POINT 70 BE DISPLAYED NINE BITg ARE REQUIRFD,
RESULTING IN TWo POINTS FOR EACH PDP~1 WORD USER IN
PATTERN DESIGNATION, AS A PROGRAMING CANVENIENCE THE
LOWER LEFT MAND7POINT (0.0) IS NEVER DESIGNATED IN THE
SECOND HALF OF A WORD EXCEPT 76 INDICAYE THE CAMPLETe
16N 6F A CHARACTER, FOR EACH CHARACTER PATTERN AN
INTEGRAL NUMBER OF WORDS IS ALLOCATED « THE FIRgT
HALF OF THE FIRST WORD IS IGNORED FOR THOSE PATTERNS
CONSISTING OF AN EVEN NUMBER OF POINTS, ALL WORNg USED
FOR PATTERN DES]GNATION ARE LOCATED AT THE END aF
THIS SUBROUTINE STARTING AT THE SYMBALIC ADDRESQ
LETBEX,

AS A MEANS OF SELECTING THE PARTICUI AR PATTERN To
BE GENERTAED, A BLOCK OF 200(8) WORDS JUST PRECEDING
THE FOREGOING BLOCK CONTAINS IN SEQUENCE (FIRSY
REFERING TO LOWER CASE,THEN TO UPPER CASE) THE

FIRST WORD ADORESS OF THE RELEVENT PATTERN, AND
(DESIGNATED BY THE SIGN BIT) WHETHER TWE PATTERN STARTS
WITH THE FIRST MALF OF THIS FIRST WORD. THE INSTRUCTION
PARTS, EXCLUSIVE OF SIGN BITS, OF THESE SELECTAR WORDS
ARE USED FOR CONTROLING THE EXECUTIEN AF THE SURROUTINE
AS INDICATED IN THE FLOW CHART,

JUST AS THE PAPER MUST BE. INSERTED INTO THE
TYPEWRITER AND ADJUSTED FOR MARGINS, SA TME CRY
COGRDINATES OF THWE INITIAL LETTER MysT BE SET IN THIS
SUBRAUTINE, WITw THE ACCUMULATOR EQUAL TO THE ORDINANT
AND THE 1,08, EQUAL TO THE ABSCISSA 6F THE LAWER LEFT
CORNER OF THE MOST UPPER LEFT CMARACTER EXECUTING THE
INSTRUCTION JDA LETBEG, THESE MARGINS ARE SET. o
EACH EXECUTION BF THE INSTRUCTIGON JSP PAGE RESQTORES
THE COORDINATES OF THE NEXT CHARACTER TO THESE VALUES =
IN EFFECT THE PAGE 1S RESTORED, UNLIKE THE TYPEWRITER
WHICH WHEN REACHING A LIN END TYPES AVER THE LAQY
CHARACTER, THIS ROUTINE CAUSES THE NEXT CHARACTER Tg
APPEAR AT LEFT EDGE OF THE DISPLAY AND ONE LINE _GWER.

CARRESPONDING TO THE YYPEWRITER TAB, UP TM FIVE
POSITIONS MAY BE SET AS TABS, BUT Te® BF EFFECTIVE THEY
MUST BE SET IN ORDER OF INCREASING OROINATE, EXEEUTION
OF THE INSTRUCTION JDA TABSET ESTABI ISHES THE VALUE
O0F THE ACCUMULATOR AS TWE NEXT TAB, PRAVIDING FtvE HAVE
NOT BEEN ESTABLISHED ALREADY, T8 CLEAR ALL TABS EXECUTE
THE INSTRUCTION JSP TAB,

FINALLY, TO ALTER THE DISPLAY COMMAND (DVHC) TO
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277
4300
4301
4302
4303
4304
4305
4306
4307
4310
4311
4312
4313
4314
4315
4316
4317
4320
4329
4322
4323
4324
4325
4326
4327
4330
4334
4332
4333
4334

ANOTHER » EXECUTE JDA SYMBGO WITH TWE. NEW INSTRUCT]ION
IN THE ACCUMULATSR,

JDA

JSP
JOA

JSP
JDA

(2 X X2 2]

sYMBGo

TAB
TAHSET

LETBEG

PAGE
SYMBL

SHORT EXPLANATIOGN teseny

ACCUMULATEBR = INSTRUCTION T® BE SIBSTITe
UTED FOR DVHC IN SYMBBL GENERATAER

REMOVES ALL TABS

SETS NEXT TAB TO COORDINATE 1IN ACCUMULAT»
OR = MAXIMUM NUMBER OF TaBS 1s 5. _

IF A SIXTH ONE IS ATTEMPTED EFFECT IS NOP
SETS THE COORDINATES @F THE LOWER (EFT
CORNER OF TME FIRST CHARACTER of THE

PAGE TO (ACC,18) FER (x,y) AND EXECUTES
PAGE,

RESTORES PAGE

ACC = 0000xx, DISPLAYS SYMBOL For wHICH
XX 1S THE PDP TYPEWRITER CONCISE 111 COOE
ALL OPERATIONS OF THE TYPEWRITER ARE
DUPLICATED oN THE vISuA_ DISPLAY FXCEpT
RED/BLACK RIBBAN

THIS 1S LIGHT PEN SENSITIVE
SENSE LIGHT 6 ON = 8AW A POINT

/
/
/
/
/
/
/
/
/
/
/  JDA
/
/
/
/
/
/
/
/
/
/
/

000090
26433
204277
2445 )9
244544
600030
1009230
264345
704524
404335
4044 ¢4
264313
220930
324335
760230
662731
663037
4043213
264322
600730
604324
604335
604346
6043483
604434
6043387
604342
604345
604335
604344

SYMBGO,

SYMGH,,
SYMBL.»

[ X}
X
DAP Ssyma@o,
LAC SYMBGA
DAC DOy
DAC Do2
JMP
’e
Dap SYMBL,
LAW TABLE
ADD SYMgL
ADD CASE
DAP .44
Lie ,.,
DIO SympL
CLA
RIL st
RCL S§5
ADD ,+3
DAP o+
JMP 4
JMP 4y
JMP 44
JMP SYMBL ,+1
JMP ¢35
JMP 455
JMP , 49
JMP ¢t
JMP SYMBL,
JMP ,¢22
JMP 4410
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CHECK
CHECK«

CHECK=

CHECK =

4335
4336
4337
4340
43414
4342
4343
4344
4345
4346
4347
4350
4351
4352
4353
4384
4385
4356
4357
4360
4361
4362
4363
4364
4365
4366
4367
4370
4371
4372
4373
4374
4375
4376
4377
4400
4401
4402
4403
4404
4405
4406
4407
44410
4411
44412
4413
4414
4415
441 6
4447
4420
4421
4422

624435
604346
700130
244449
604345
344444
604345
624438
600030
651630
204443
404445
244443

404445

6510080
604345
2044 44
404446
244444
2044143
244443
604345
704447
244435
604494
651630
204443
434435
641090
761030
640430
604430
214435
244443
60438D
444435
524434
604346
604345
6515630
204443
424445
641000
204443
244443
604345
400730
324442
264345
344444
204449
244444
204413
244443

SYMBL e

LETBEG,
PAGE,

JSP
JMP
LAW
Dac
JMP
DzM
JMP
JSP
JMP
Sz0
LAC
ADD
DAC
ADD
S290
JMP
LAC
ADD
DAC
LAC
0aAC
JMP
LAW
DAC
JMP
Sz6
LAC
suB
S20
CMA
SMA
JMP
LAC
DAC
JMP
10X
SAS
JMP
JMP
$20
LAC
SuB
¥4,
LAC
0AC
JMP
e

Dle
DAP
Dzm
LAC
DacC
LAC
DacC

PATRN
+*40
100
CASE
SYMBL,
CAsE
SYMBL,
PATRN

‘e
SMA SPA |
LETPOS
LLET
LETPOS
ILET

I

SYMBL,
LINPOS
ELINE
LINPOS
LETBEG
LETPOS
SYMBL
TABS
TABSe6
%14

SMA SPaA 1
LETPOS

I TABSeS

1 ¢4

I T1ABS46
LETPOS
'+»258
TABS+s
TABS+5
ewi 4
SYmeL,
SMA SpA ]
LETPBS
ILET

LETBEG
LEtPOS
SyYmsL,

LINBEG
SYMBL,
CAgE

LINBEG
LINPOS
LETBEG
LETPOS
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CHECK»
CHECK»

4423
4424
4425
4426
4457
4430
443y
4432
4433
4434
4435
4438
4437
4440
4441

4442
4443
4444
4445
4446
4447
4480
4451
4482
4483
4454
4485
4486
44587
44690
4461

4442
4443
4464
4465
4466
4467
4470
4471

4472
4473
4474
4475
4476
4477
4500
4501

4502
4503
45n4
4505
4506
45n7
4510

604345
264345
704447
244434
604385
0007590
264345
704484
504434
604345
204439
254434
44443y
604345
000030
360030
400000
0007230
n1229%0
753777
000030
000n90
000090
000790
np000190
004484
04447
264522
764750
204444
673327
244523
204335
264515
6501130
604522
640290
604538
700777
104596
671047
404523
673194
677777
665117
404443
723097
444535
764230
7107727
020730
661737
404523
673001

TAB,

TABSET,

CASE.
LINBEG,
LETPAS,
LINPAS,

ILET,

IL INE,

TARS,

PATRN,

PATRNY,

Demt,
PATRN2,

PATRNI,

JMP
DAP
LAW
DAC
JMP
e

DAP
LAW
SAD
JMP
LAC
DAC
10X
JMP

SYMBL,
SYMBL,
TABS

TABS+S
SYMBL,

SYMBL,
TABSeS
TABS+S
SYMBL,
TABSET
1 TABSsS
TABS+s
SYMBL .,

LN ]
360000
400000

L
12000
753777

L
(]
L ]
L]
L]
(]

(X TABS

DAP
CL!
LAC
RCR
DAC
LaC
DAp
S2A
JMP
SPA
JMP
LAW
XCT
RAR
ADD
RCR
SCR
SaL
ADD
DvH
10X
CL!
LAW
AND
RAL
ADD
RCR

PATRN,

LINPOS
S8
TABLEe1
SYMBL
PATRN3
1

PATRN,

PATRN?2
777
PATRN3
S4
TABLE =t
St

s9
S4
LETPOS

+*3
I 72727

e
85
TABLEw
S
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4511
4512
4513
4514
4515
4516
4517
4520
4521
4522
4523
4524
4525
4526
4527
4530
4534
4532
4533
4534
4535
4536
4537
4540
4544
4542
4543
4544
4545
4546
4547
4550
4551
4587
4553
4584
4585
4586
4557
4560
4561
4562
4563
4564
4565
4546
4567
4570
4571
4572
4573
4574
4575
4576

6777717
665047
404443
727037
764930
700727
104596
640130
604473
600090
000030
010090
404724
4047%2
0047 ¢4
404731
004750
004771
4050730
4050137
005022
405013
405042
0050389
005063
005078
005140
005142
005121
405128
nosS13%
005145
405138
4058182
405173
005230
0052143
005223
005233
060030
Nn60600
425142
405243
505274
40527
N0%3I5
005315
405323
4053314
N05343
005332
405343
005375
4058453

De2,

PATRN,,»

TABLE,

SCR S9

SAL S4

ADD LETPOS
DVHC

CLl

LAw 777
XCT PATRN3
SZA

JMP PATRN!
JMP

e

1

ADD LETY
ADD LET?
LET3

ADD LET4
LETS

LETS

ADD LET?
ADD LETS
LETO

ADD LETRHAM
ADD LETIMP
LETPHA
LETGMA
LETETA
LETCLN
LETO
LETSLA

ADO LEfYSS
LETST
LETSU

ADD LETSV
ADD LEysSW
ADD LETSX
LETSY
LETS2
LETLTA
LETCMA

XOR

XOR

SuB LETIMP
ADD LETBET
SAD LEYDOT
ADD LETSJ
LETSK
LETSL

ADD LETSM
ADD LETSN
LETSO
LETSP

ADD LETSQ
LETSR

ADD LETSBDA
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4577
4600
4601
4602
4603
4604
4605
4606
4607
4610
a6+
4612
4613
4614
4615
4616
4617
4620
4621
4622
4623
4604
4625
4626
4627
4630
4631
4632
4633
4634
4635
4636
4637
4640
4644
4642
4643
4644
4645
4646
4647
4650
4651
4652
4653
4654
4655
4656
4657
4660
4661
4662
4663
4664

4054143
405422
005428
505432
005435
405442
005447
405437
005471
205531
405515
405527
005538
405599
005544
4552137
405546
44557)

435620

405612
n752%4
010000
005622
405625
005630
405435
005643
005654
4055689
405644
05671
405033
405237
00503»
nosnseg3
nosSnNYs
005140
005790
405734
40%71¢5
405725
405734
405744
405733
0057486
005776
Nno6° YA
005223
006916
505570
005234
420030
405243
506024

ADD LETISK
ADD LETMIN
LETRP

SAD LETuST
LETLP

ADD LETSCN
LETSA

ADD LETSB
LETSC

LETSD

ADD LETSE
ADD LEYSF
LETSG

ADD LETSH
LETSI

10X 1 LETLC
ADD LET,
10x LETUC
SUB 1 LETBS
ADD LETPI]
X6R I LETCAR
1

LETQUO

ADD LETAPSH
LETILD

ADD LETLCS
LETER
LETAND

ADD LETSMA
ADD LETYGRE
LETUP

ADD LETRHS
ADD LETLC
LETPHA
LETGMA
LETETA
LETCLN
LETRIG

ADD LETOQUE
ADD LETCS
ADD LETCY
ADD LEYCU
ADD LETCYV
ADD LETCW
LETCX
LETCY
LETCZ
LETLTA
LETEQ

SAD LETUC
LETCAR

SUB

ADD LETBETY
SAD LETLS
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4665
4666
4667
4670
4671
4672
4673
4674
4675%
4676
4677
4700
4701
4702
4703
4704
4705
4706
4707
4710
4711
4712
4713
4714
4715
4716
4747
4720
4721
4722
4723
4724
4725
4726
4727
4730
4739
4732
4733
4734
4735
4736
4737
4740
4744
4742
4743
4744
4745
4746
4747
4750
4751
4752

406027
006038
006046
406034
406070
006193
406115
00612%
4061 44
405413
405443
406184
006184
506147
006174
405442
006230
006215
406234
406244
4062492
406273
40630
406313
006325
485237
406334
445570
43556 )0
4055612
075234
144184
150230
350430
55063D
546534
422730
154130
144140
223336
371434
556634
650624
561030
000221
164180
17423%
355442
42745%p
51557%
654689
625030
153283
38534373

LETY,

LET2,

LET3,

LET4,

ADD LETCUY
LETCK
LETCL

ADD LETCM
ADD LETCN
LETCO

ADD LETCP
LETCO

ADD LETCR
ADD LEyBDA
ADD LETISK
ADD LETPLS
LETRBK

SAD LETCNTY
LETLBK

ADD LETSCN
LETCA
LETCB

ADD LETCC
ADO LETCD
ADD LETCE
ADD LETCF
ADD LEfrCG
ADD LETCH
LETCI

IDX I LETLC

ADD LETIMS
Iox LETUC

SuB I LETBS

ADD LETPI

XO0R | LETCAR

144154
150250
350450
550650
546504
422000
154150
144140
223306
371454
556634
650624
561000
221

164150
174256
355412
427452
515576
654650
625000
153253
353453



4783
4754
4755
4756
4757
4760
4761
4762
4763
4764
4765
4766
4767
4770
4771
4772
4773
4774
4775
4778
4777
5000
so0ni
5002
5003
5004
5005
5006
5007
5010
5011
5012
5013
5014
5015
8016
5017
5020
5021
5022
5023
5024
5029
8026
5027
5030
5031
5032
5033
5034
5035
5038
5037
50490

5834683
5705235
42234)
343347
38730
00029
14418
17423%
3564383
447423
361444
54156541
645631
685030
000384
423447
43333%%
2586174
150144
201280
440541
64553y
614130
145247
351437
555689
653647
6437930
647624
562590
444427
41338%p
2772¢6
153147
144234
260344
404438D
514574
632090
0001463
147173
255338
45653¢
633647
623544
460491
344330
37490
103427
210317
407536
606570
714635
575%%4

LETS,

LET6,

LET?Z,

LET8,

LET9,

LETRHE,

553653
570505
422340
343347
357000
201

144150
174256
356433
447423
361441
541641
645651
655000
361

423447
433356
256174
150144
201260
440541
645651
614000
145247
331453
555657
653647
643000
647624
562502
444427
4133%6
277216
153147
144201
260341
404452
514574
632000

163
147173

255356
456556
633647
623561
460401
344350
374000
103127
210310
407506
606670
714656
575534
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5041

5042

5043
5044
5045
5046
5047
5050
50514
5082
5053
5054
5055
5056
5087
5060
50619
5062
5063
5064
5065
8066
5067
5070
5071
5072
5073
5074
5075
5076
5077
5103
5101
5102
5103
5104
5105
5106
5107
5110
5111
5112
5113
5114
5115
5116
5147
5120
5121
5122
5123
5124
5125
5126

511990
473547
4504 44
440330
304340
1672%1
273335
377435
531730
000137
1342141
311442
471536
443384
300230
144227

413475

55630
600137
134130
124120
202334
407471
614534
706743
760744
770774
777190
000420
802545
53043)
306254
225347
472534
556477
356275
213143
053n¢5
n%79130
00013D
4102920
iplsIs R 1]
205333
403533
60553D
613518
415345
213730
000180
243325
407479
553655
757130
200144

LETINMP,

LETPHA,

LETGMA,

LETETA,

LETCLN,
LETO,

LETSLA,

LETSS,

511000
473567
450444
440300
304310
167231
273335
377435
531000
187
134211
311412
471505
443361
300200
144227
413475
556000
137
134130
124120
202304
407471
614651
706743
760764
770774
777000
420
502545
530430
306204
225347
472534
556477
356275
213113
53015
57000
130
410000
150
205303
403503
605650
613515
415315
213000
140
243325
407471
553655
757000
200144



5127
5130
5131
5132
5133
5134
5135
5136
5137
5140
5141
5142
5143
5144
5145
5146
5147
51%0
51514
5182
5153
5184
515%
5156
5157
5160
5161
5162
5163
S164
5165
5166
5167
5170
5171
5172
5173
5174
5175
5176
5177
5200
52n1
5202
5203
5204
5205
5206
5207
5210
5211
5212
5213
5214

150134
216276
33433n
3443464
440521
544530
8514030
000175
15313D
166244
344444
644544
54753p
5410950
000540
440350
300221
163146
157182
215237
3574387
557730
540442
J44245
14728y
353485
557730
540440
341249
143224
305346
450371
312233
154235
356437
557130
140223
306413
557475
370428
540453
312234
187130
000N 44
003597
U13n38
187237
557487
356313
267333
341440
54090
000540
5445390

LETST,

LETSU.

LETSV,

LETSHW,

LETSXs

LETSY,

LETSZ,

150154
216276
334350
344361
440521
544550
514000
175
153150
165244
344444
644544
547552
541000
540
440360
300221
163146
187152
215257
357487
557000
540442
344246
147251
353455
557000
540440
341242
143224
305366
450371
312233
154255
356457
557000
140223
306433
557475
370425
540463
312234
157000
41
3007
13056
157257
557457
356313
267303
341440
540000
540
544550



5215
5216
5217
5220
5221
5222
5223
5224
5225
5226
5227
5230
5231
5232
5233
5234
5235
5236
5237
5240
5241
5242
5243
5244
5245
5246
5247
5250
5251
5282
5253
5254
5255
52%6
52%7
5260
5261
5262
52643
5264
5265
5266
5267
52790
5271
5272
5273
5274
5275
5276
5277
5300
5301
5302

554537
47441
326243
1401 44
1501 3¢
157290
000134
124120
222333
3654256
510532
3733¢5
236137
130030
000728
071132
210256
167130
645545
445345
245145
124182
066530
72178
13413573
2533313
4535373
653030
No0B46

62453

614547
416334
311246
203140
242344
3032
143144
1517230
0001 M
161280
3434258
850753y
553514
4534149
332232
171126
123230
370437
4112330
120042
005030
372138
2533373
45353%

LETLTA,

LETCMA,

LETLC,

LEYCAR,

LETBET,

LETDOT,
LETSJ,

554557
474411
326243
140144
150154
157000
134
124120
222303
365426
510532
373315
236137
130000
26
71152
210206
167000
645545
445345
245145
124162
66030
72176
134153
253353
453553
633000
566
624630
614517
416354
311246
203140
242344
303201
143146
151000
101
161262
343425
507551
583514
453410
332252
171126
123000
370407
411000
120042
5030
72153
253353
453553
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5303
5304
5305
5306
5307
8319
8311
5312
5313
5314
5315
5316
5317
5320
5321
5322
5323
5324
5325
5326
5327
5330
5331
5332
5333
5334
5335
5336
5337
5340
5341
5342
5343
5344
5345
5346
5347
5350
5351
5352
5353
5354
5355
5356
5357
5360
5361
5362
5363
5364
5365
5366
5367
5373

7727301
774730
000780
660540
440335
153230
343423
551536
340240
140030
0001 46
150147
247347
447547
647747
746730
140240
340540
440%)0
506480
2501390
350512
516437
3857237
1579950
140240
340540
440832
545534
53443%
3572397
157730
000337
533547
5234 41
340241
163147
17323%
487030
n00%49
500330
204170
21427%
35748%
533547
503430
2001930
000030
587477
255173
150185
243322
402453
52558

LETSK,

LETSL,

LETSM,

LETSN,

LETSO.

LETSP,

LETSQ,

772753
774000
760

660540
440305
153230
343423
551506
340240
140000
146

180147
247347
447547
647747
746000
140240
340540
440502
506450
250150
350512
516437
367257
157000
140240
340540
440502
545551
534456
357257
157000
357

533547
523444
340241
163147
1732586
457000
540

500300
204170
214276
357456

533547
503400
200100
L ]

557477
255173
150165
243322
402463
525550
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5371
5372
5373
5374
5375
5376
5377
5400
5401
5402
8403
5404
5405%
5406
54n7
5410
5414
5412
5413
5414
5445
5416
5497
5420
5421
5422
5423
5424
5425
8426
5427
5430
5431
5432
5433
5434
5435
5436
5437
5440
5449
5442
5443
5444
5445
5446
5447
5450
545
5452
54583
5454
5455
5456

533475
377277
217147
047090
000540
4401 40
240340
502545
550533
536730
120293
265346
427532
6677480
745544
433334
275216
137730
202416
353245
253216
402345
310430
3702%D
130030
JA40344
350334
357730
000145
170239
353433
552630
645030
760768
770774
777930
LR L
170246
345445
5466%D
653730
n26071
152147
206240
367436
410030
np0s39
257173
1471483
241340
441524
550534
457339
157730

LETSR,

LEYBDA,

LETISK,

LETMIN,

LETRP,

LETUST,

LETLP,

LETSCN,

LETSA,

533475
377277
2172117
17000
540
440140
240340
502545
550553
536000
120203
265346
427532
667762
745611
433354
275216
137000
202416
353245
253216
402345
310450
370230
130000
340344
350354
387000
145
170252
353453
552630
645000
76076%
770774
777000
153
170246
345445
546630
653000
26071
152167
206210
367406
410000
557
257173
147163
241340
441524
550534
457357
157000
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5457
5460
85461
85462
5443
5444
5465
5466
B4¢47
5470
5471
5472
5473
5474
5475
5476
5477
5509
5501
5502
5503
5504
5505
5506
5507
5510
5511
5512
5543
5514
5515
5516
5517
5520
5521
5522
5523
5524
5555
5526
5527
5530
5531
5532
5533
5534
5535
5536
8537
5547
5541
5542
5543
5544

740640
560%30
340140
260143
126184
21427%
385434
512527
504442
420030
000478
534530
547%24
4624
320240
201143
12613y
174030
000777
7176%7
557337
236174
151146
164230
241330
360444
503528
5315¢4
486447
157530
340343
346381
354388
41647%
533547
524449
400240
2211583
14613y
174030
654733
750745
702621
540340
140240
440443
446150
6000 4p
004737
121133
1142144
374434
532547
524444

LETSB,

LETSC,

LETSD,

LETSE,

LETSF,

LETSG,

740640
560500
340140
260143
126151
214275
355434
512527
504462
420000
476
534552
547524
462401
320240
201143
126131
174000
777
717637
557337
236174
151146
164202
241300
360441
503526
531514
456417
157000
340343
346351
384356
416475
533547
52446
400260
221163
146151
174000
654733
750745
702621
540340
140240
440443
446000
42
4007
12033
114214
374454
532547
524461
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5545
5546
5547
5550
558
5552
5583
5554
5555
5556
5557
5560
5561
5562
5563
5564
5565
8566
5547
5579
5571
5572
5573
5574
5575
5576
5577
5600
5601
56n2
5603
56n4
5605
5606
5607
5610
5611
5612
5613
5614
5615
5616
5617
5620
562+
5622
5623
5624
5625
5625
5627
5630
5631
5632

400330
221184
167232
314790
740540
540440
140240
3404492
525589
53343p
387237
187090
000130
2%038n
45053%D
750747
771790
150147
1717030
145245
345445
8456 45
6644622
726770
732535
674631
5834373
353233
153090
457433
447444
570525
422340
322228
173264
307313
317n30
125245
345425
462535
440%19
557535
513433
3532373
133130
100545
605545
653513
583030
550419
650730
np04 40
521543
546511

LETSH,

LETSI,

LET'.
LETUC,

LETRS,

LETPI,

LETQU®,

LETAPSH,

LETILD,

400300
221164
167232
314000
740640
540440
140240
340442
525550
533456
357257
157000
180

250350
450530
750767
771000
150167
171000
145245
345445
545645
664622
726770
732636
674653
553453
353253
153000
457453
447464
570526
422360
322226
173264
307313
317000
125245
345425
462505
440510
557535
513433
353253
133000
545

605645
653613
583000
550610
650000
460

521543
546511
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5633
5634
5635

5636

5637
5640
5641
5642
5643
5644
5645
5646
5647
8650
56814
5652
5653
5654
5658
5656
5657
5660
5661
5662
5663
5664
5665
5666
5667
8670
5671
5672
5673
5674
5675
5676
5677
5700
5701
5702
5703
5704
5705
5706
5707
%710
5714
5712
5743
5714
5718
5716
5717
5720

51453%
5727730
200233
207213
316377
456533
547543
540050
000443
544445
346747
146330
4%1530
673050
000143
2643458
466547
667470
371272
153090
177214
250394
340494
450514
537030
140233
247343
357443
447553
540730
np0%25
667730
671533
612696
610519
410270
180730
100340
34433y
25143y
506414
3%73¢4
206730
126139
147247
36743
514%75%
654714
7064543
622090
200143
14713873
216277
356434

LETLCO,

LETHR,

LETAND,

LETSMA,

LETGRE,

LETUPR,

LETRIG,

LETQUE,

LETCS,

514536
577000
200203
207233
316377
456533
547543
540000
663

544445
346247
146350
451552
673000

143

264365
466567
667470
371272
153000
177214
250304
340404
450514
537000
140203
247313
357413
447503
540000
525

667750
671533
612606
610510
410270
150000
340

344351
251451
506414
357314
206000
126130
147267
367451
514575
654711
706663
622000
200143
147153
216277
356434

=03 -



8721
5722
5723
5724
5725
5726
8727
5730
5731
5732
5733
5734
5735
5736
5737
8740
5741
5742
5743
5744
5745
5746
5747
5780
57%4
57%2
5783
5754
5785
L24-1.)
5787
5760
5761
5762
5763
5764
576%
5766
5767
5770
57714
5772
5773
5774
5775
5776
5777
6000
6001
6002
6003
6004
6005
6006

471536
8226350
701744
770734
717750
7407484
754787
750680
580430
350289
150030
740640
540440
3402484
163147
17323%%
357437
557687
757030
7406 44
542443
344245
14728y
352434
555638
787030
740640
%5404 40
341240
143244
345446
847484
352737
184235
3856437
857637
757030
0001 40

242345

582737
6%443n
624740
7025286
352234
157090
000740
6624534
526532
675737
613430
350239
150930
0007490
744739

LETCT,

LETCU,

LETCV,

LETCW,

LETCX.,

LETCY,

LETCZ,

471505
522600
701744
770754
717000
740744
754757
750650
580450
350250
130000
740640
540440
340241
163147
173256
357457
557657
757000
740641
542443
344245
147251
352454
555656
757000
740640
540440
341242
143244
345446
547451
352253
154255
356457
557657
757000
140

242345
582757
654450
624740
702526
382254
157000
740

662604
526532
675757
613450
350250
150000
740

744750

-94~



6007
6010
6011
6012
6013
6014
6015
6016
6017
6020
6021
6022
6023
6024
6025
6026
6027
6030
6031
6032
6033
6034
6035
6036
6037
6040
6041
6042
6043
6044
6045
60456
6047
6050
6051
6052
6083
6054
6055
6056
6087
6060
6061
6062
6063
6064
6065
6066
6087
6079
6071
6072
6073
6074

754737
675573
470438
324242
140144
1501 3¢
1579530
000220
22423%)p
234237
440444
450434
457030
noonNIA
010014
017030
200143
16721
37147
571671
771786
774030
000140
2404480
660750
560340
527715
777612
444347
311234
187730
N00740
660580
460340
260140
14413p
154030
140240
340440
540640
740642
603525
446370
45153%p
614575
7574637
557437
357237
157730
140249
340440
540640
740642
60452%

LETEQ,

LETLS,

LETCJ,»

LETCK,

LETCL.

LETCM,

LETCN,

754757
675573
470406
324242
140144
150154
157000
220
224230
234237
440444
480454
457000
Pl
10014
17000
200143
167271
371471
571671
771766
774000
140
240460
660760
560360
527715
777612
444367
311234
157000
760
660560
460360
260140
144150
154000
140240
340440
540640
740662
603525
446370
451552
614675
757657
557457
357257
157000
140240
340440
540640
740662
604526
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6075
6076
6077
6100
6101
6102
6103
6104
6105
6106
6107
6110
6111
6112
6113
6114
6115
6116
6117
6120
6121

6122
6123
6124
6125
6126
6127
6130
6131

6132
6133
6134
6135
6136
6137
6140
6141

6142
6143
6144
6145
6146
6147
6157
6151

6182
6153
6154
6185
6156
6157
6160
6161

61642

447371
313235
187287
357487
557687
757030
000530
300221
164147
1732%5
3174g7
517617
6767353
767744
661630
4000130
140220
300460
540640
740744
7507%4
656587
456443
370344
360730
n00430
222145
150174
316417
517646
675733
750725
662651
500334
24621
137290
1577234
311387
360220
120330
440540
640740
744730
73463¢
877547
4363773
363230
340344
IN43I37
350580
450230
150930
100143
1471583

LETCO,

LETCP,

LETCQ.

LETCR,

LETPLS,

LETRBK,

447371
313235
157257
357457
557687
787000
500

300221
164147
173236
3174417
517617
676753
767744
661600
400000
140220
300460
540640
740744
750734
656557
456413
370364
360000
400

222165
180174
316417
517616
675733
750725
662601
500301
246231
137000
157234
311367
360220
120300
440540
640740
744750
734656
577517
436373
363000
340344
354357
350550
450250
150000
143

147153
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6163
6164
6165
6166
6167
6170
6171
6172
6173
6174
6175
6176
6127
6200
6201
6202
6203
6204
62n5
6206
6207
6210
6211
6212
6213
6214
6215
6216
6217
6220
6221
6222
6223
6224
6225
6226
6227
6230
6231
6232
6233
6234
6235
\‘)236
6237
6247
6241
6242
6243
6244
6245
6246
6247
62%0

25335873
4535373
653647
643730
010172
170279
370473
570670
770030
0001373
147143
243343
443543
643547
653030
000346
J1334D
305330
140221
363444
5256386
66773p
671642
533434
375237
1877190
000146
140229
300340
420540
620750
7607438
766734
7136834
614533
471443
460454
43437%
317237
2151382
142710
676735
753771,
745723
661530
5204 49
360%y0
241253
145130
173215
256730
146140
240320
400440

LETCNT,

LETLBK,

LETCA,

LETCB,

LETCC,

LETCD,

253353
483553
653647
643000
10070
170270
370470
870670
770000
153
147143
243343
443543
643647
653000
316
313310
305302
140221
363444
525606
667750
671612
533454
375237
157000
146
140220
300360
420540
620700
760763
766751
713654
614533
471463
460466
434376
317257
215152
142000
676735
753770
745723
661600
520440
360300
241203
145150
173218
256000
146140
240320
400460
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6251

62%2
6283
6254
62%5
62%6
6257
6260
6261

6262
6263
6264
6265
6266
6267
6272
6271
6272
6273
6274
6275
6276
6277
6309
6301
6302
6303
6304
6305
6306
6307
6319
6311

6312
6313
6314
6315
6316
6317
6329
6321
6322
6323
6324
6325
6326
6327
6332
6331
6332
6333
6334
6335
6336
6337
6343

540620
700750
763786
751733
6756134
587477
41733%
255172
1439770
777774
7707584
760650
560340
140159
157134
144240
460454
470930
470454
4602580
1403%0
560540
760744
770774
777930
352338
256175
152146
163221
300430
500544
642754
747733
6767130
140210
300470
600740
700530
504537
513%17
7177717
617417
317217
1577190
000145
1531390
2503390
430510
870570
770748
773230
244336
412434
350444
406312
254230

LETCE,

LETCF.,

LETCG,

LETCH,

LETCI,

LETIMS,

540620
700760
763766
751733
675636
557477
417356
255172
143000
777774
770764
760660
560340
140150
157154
144240
460464
470000
470464
460260
140360
560660
760764
770774
777000
352356
256173
152146
163221
300400
500561
642704
747733
676000
140200
300400
600760
700500
504507
513517
717777
617417
317217
157000
145
153150
250350
430510
570670
770765
773000
244306
412454
350444
406312
2%4000
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READ (Read Cards)
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6344
6342
6343
6344
6345
6346
6347
6350
6381
63%2
6353
6354
6355
63%6
6357

WM ON N N N N N N N N N N NN N NN NN NN NS N NN NNYNNNNNNSNNN

4

406574
266487
326570
4665773
606453
760210
220730
663091
320130
220020
663191
320020
220090
663034
320130

READt A GENERALIZED CARD READ SyURROUTINE FAR HA i ERITH
CARDS, THE PROGRAM IS SELF INITIALIZING IF HMWEVER THE
CARD READER IS INTERUPTED DURING A REAN (I.E., REFORE
ALL THE CARDS WAVE BEEN READ) TwA LOCAYIONS MusT BE
INITIALIZED BEFORE BEGINNING AGAINJ 400000 INTS READSO
AND 1 INTO READEND,
FORMATS
JSP READ
Cet EXIT WHEN LAST COLUMNed OF LAgt CARD wITH ACCs0
C+2  EXIT WHEN LAST COLUMNey OF PRESENT CARD WITH ACC=
ZERO
C+3 EXIT WITH THE NEXT CHARACTER IN THE ACC (RITHT
MOST 12 BITS)s THE 10 IS LEFT UNCHANGED IN ANY
OF THE THREE EXITS
EACH CHARACTER !¢ EQUAL TO THE SUM 6F THE WITHTg FOR
EACH PUNCH IN THE CURRENT COLUMN, THE WIGTHS
FOR THE 9 To 12 ROWS ARE AS FOLLMWS:
1,2,4,10,20,40,100,300,400,1000,2000,4000

’

READ, ADD READ2
OAp READX
D16 REAEM?
1SP READSBO
JMP READIY
CLA

READA, LIO
RCL St
Dl1o
L1o
RCL St
Dle
L1o
RCL S
Dle
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6343 220030 LI1e

6361 663051 RCL St

6362 3I20730 Dle

6363 220730 LIe

6364 66304 RCL 8!

4365 320130 Dlo

6366 220730 L1o

6367 6630 RCL St

6370 320130 Dle

6371 220030 Lo

6372 663791 RCL S1

6373 320730 D1o

6374 220030 .10

6375 663034 RCL S

63786 320030 Dlo

6377 220030 LIo

6400 6631 RCL St

6401 320730 Dlo

6402 220030 L16

6403 663031 RCL St

64nd4 320090 Dle

6405 2201030 Lle

6406 66303 RCL S1

6407 320090 Ole

64103 220030 Lo

6411 66309 RCL St

6412 320030 Do

6413 246547 DAC REAEM!
6414 466571 ISP REATR1
6415 606480 JMP READXw?
6416 710n22 LAWw | 22
6417 246371 DAC REATR1
642D 446347 10X READA
6421 446334 10X READA«?2
6422 446337 10X READAS3
6423 446334 IDX READAeS
6424 4463385 IDX READA46
6425 446137 IDX READA410
6426 446340 IOX READA+¢ 1
6427 446340 IDX READA#¢13
6430 446343 IDX READA+14
6431 446145 IDX READA+16
6432 446346 IDX READA«y7
6433 446370 IDX READAe21
6434 446371 IDX READA+22
6435 446373 IDX READA+24
6436 446374 10X READA+2S%
6437 446378 10X READA«27
6447 446377 IDX READA&3O
6441 44641 I0X READAL3?2
6442 44643 IDX READA«33
6443 446434 IDX READA#3S
6444 446435 10X READA+36
6445 446437 IDX READA«40O
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6445 44641) IDX READA+41

6447 446412 IDX READA443
6450 206547 LAC REAEM
6451 226357) LI1O® REAEM?

64%2 6000230 READX, JMP
6453 206544 READIT, LAC REAEND

6454 640110 S7A

6455 606545 JMP REAEND#1
64%6 720033 LSRO

6457 672377 RIR S6
6460 6529730 SMI

6461 606438 JMP w3
6462 662094 RIL St
6463 642030 spl

6464 606584 JMP REAERR
6465 662094 RIL S1
6466 206578 LAC REAIAR
6467 652030 SM]

6470 406575 ADD N10O
6471 266477 DAP ¢4
6472 720740 PAC

6473 706577 LAW REABUF
6474 266530 DAP ,+4
6475 710074 LAw 1 74
6476 246571 DAC REATRY
6477 200730 LAC

6500 240030 DAC

65n1 446477 IDX (=2
6502 4465)0 IDX ,»2
65n3 46657 ISP REATRY
6504 606477 JMP =5
6505 760230 CLA

6506 66273 RIL Si
6507 642730 SPl

6510 710734 LAW 1 1
6511 246544 DAC REAEND
6512 710744 LAW 1 14
6513 24657 DAC REATRy
514 706347 LAW READA
6515 266524 DAp REAITA
6516 706656 LAW REABUYF 467
6517 246587 DAC REAEMY
6520 606524 JMP REAITA
6521 710796 LAW | 5
6522 406547 ADD REAEM;
6523 246547 DAC REAEMY
6524 2601130 REAITA, DAP

6525 700030 LAw 2

6526 406524 ADD REAITA
6527 266524 DAP REAITA
6530 206587 LAC REAEM1
6531 106524 XCT REAITA
6532 446524 IDx REAITA
6533 466571 ISP REATR1
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6534
6535
6536
6537
6540
6541
6542
6543
6544
6545
6545
6547
6550
6551
6552
6553
6554
6555
6556
6557
6560
6561
6562
6563
6564
6565
6566
6567
6573
6571
6572
6573
6574
6575
6576
6577

606521
206572
246573
710022
24657
366482
760230
606434
no00 M
640230
606540
226574
720064
346544
700030
406574
52633p
606533
720040
606437
70001
246544
3664382
606541
760430
720040
606433
000030
n0019%0
n00n 30
377689
400030
0002)¢
noo1! %0
n07430
n009130

REAEND,

REAERR,

REAEMI,
REAEM2,
REATR!,
REANSQ.,
READSRO,
READ2,
N100,
REAIAR,
REABUF,

JMP REAITA-3
LAC REANS8D
DAC READSOC
LAW | 22

DAC REATRY
NIX READX
CLA

JMP READXw{

SPA

JMP 442
LIO REAIAR
LIR

DZ2M REAEND
LAW

ADD READ2
SAS =2
JMP ¢ e?
PAC

JMP READIY
LAW

DAC REAEND
NIX READX
JMP REAEND-3
HLT

PAC

JMP READIT
e

X

377657
400000

2

100

7600

e

*REABUF#74
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employees, nor any of their contractors, subcontractors, or their
employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for the accuracy. completeness
or uselulness of any information, appdratus, product or provess
disclosed, or represents that its use would not infringe privately-
owned rights.”
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