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DEMOPAK
A Functional Demonstration of the IBM 1620

Ray Peck
Bill Olmo
Dave Montgomery

Direct Inquiries to: W. J. Olmo
IBM Corporation
340 Market Street
San Francisco
California

Modifications or revisions to this program, as they occur,
will be announced in the appropriate Catalog of Programs
for IBM Data Processing Systems. When such an announce-
ment occurs, users should order a complete new program
from the Program Information Department.

DECK KEY

1. Object Deck
2. Input Data Sec. 8

* 3. Source Deck

* This deck will be forwarded only when specifically requested.
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DEMOPAK - A Functional Demonstration of the IBM 1620

Author: ng Peck distribution to interested parties in the hope that it might prove
i otmo helpful to other members of the data processing community. The
Dave Montgomery program and its documentation are essentially in the author's
original form. IBM serves as the distribution agency in supplying
this program. Questions concerning the use of the program should
be directed to the author's attention.

Direct Inquiries to: W. J. Olmo
IBM Corporation
340 Market Street
San Francisco, California

A. Purpose/Description; DEMOPAK is deéigned to be used as an introductory
demonstration of various 1620 functions and to provide a background for
the demonstration of programming systems and production programs.

B. Method: The program is divided into sections, each of which is a complete
program which will type a heading and, if program switch 3 is on, a set
of operating instructions. The section then comes to a halt and is executed
by depressing START. Upon completion the program returns to the initial
halt and is ready to be executed again. Program switches 1 and 2 are
used in some sections to stop the operation, alter logic, or provide optional
input or output.

When the demonstration of any section is complete the operator depresses
RESET, INSERT, RELEASE, and START to proceed to the next demonstration
section. By INSERTING the correct branch the operator can return to any
section or change the sequence of section.

Restrictions and Range: N/A

D. Accuracy: N/A

&=

Machine Configuration: DEMOPAK requires only the basic 1620 card
system, no special features.

Program Requirements: N/A

Source Language: The program is written in 1620/1710 SPS (1620-SP-020).

ooQ

Program Execution Time: It requires 30 to 50 minutes to run.

s

Check-Qut Status: N/A

J. Sample Problem Running Time: N/A

K. Comments: In order to-intelligently present DEMOPAK, the demonstrator
should read:
Operating Instructions Page 33
Demonstration Narrative Page 42
This program and its documentation were written by an IBM employee.
It was developed for a specific purpose and submitted for general




PROGRAM DESCRIPTION

DEMOPAK is designed to demonstrate various features in the 1620 system.
Eight sections are included in this package.

1000 Positions
Section Starting at

WOV h W

1000
2000
3000
4000
5000
6000
7000
8000
9000

The reader may add a ninth
to meet the needs of the group to whom the demo is being presented, or
delete any section. Each section is written in 1620/1710 SPS (1620-
SP-020). The SPS condensed deck is then added to DEMOPAK after remov-
ing the first two cards and the last seven cards.
1800 positions of memory as shown:

and

Each section is allotted

800 Positions
Starting at

10,000
10,800
11,600
12,400
13,200
14,000
14,800
15,600
16,400

CONTENTS OF THE DECK -

Pre-Demo Instructions
Initialization

Subroutines

Card Reading

Card Output

Typewriter I/O

Addition

Digits to Alphabetic
Rapid Successive Addition
Successive Multiplication
Combination of Effects
Math Tables

It should be noted that the Pre-Demo Instructions may be removed if desired.

DECK

Sec.
Sec.
Sec,
Sec.
Sec.
Sec.
Sec.
Sec.

—2-

I

1
2
3
4
5
6
7
8

Seq. No.

100 - 124
200 - 211
300 - 347
1,000 - 1,043
2,000 - 2,025
3,000 - 3,025
4,000 - 4,027
5,000 - 5,056
6,000 - 6,046
7,000 - 7,047
8,000 - 8,047
400 - 406

DECK II

Typical input data for Section 8

DEMOPAK contains two pre-programs which are overloaded by the main pro-
gram.

The first is the section giving pre-demo instructions. After the first few
cards have been read a message is typed saying SW 3 ON for pre-demo
instructions. The operator then has the option of getting margin and tab
stop information.

rest of
programs




The second is the initialization program. This does two things. First,it
clears flags from all the thousands positions and second, it sets up a field

There are several subroutines used in DEMOPAK. They are:

of four record marks,

DEMOPAK starts by executing the Demonstration Heading subprogram. This
program prints the heading, operating instructions and the starting position

Initialize

!

Clear flag

from 1000
Increment

Set up
field
RM 4

Load the
rest of
program

of the sections being demonstrated.

Read
Name
Card
] Increment
to next
Section
Halt
Hdit & Print|
Section &
Address
Branch to

First
-4- Section

ALPHA Print Alpha and Skip Subroutine
EDIT Numeric to Alpha Edit Subroutine
NEXT Branch to Next Function Subroutine
LD 80 Prepare I/O Area Subroutine

LD 160 Prepare 1/O Area Subroutine

ALPHA Subroutine:

The purpose of this subroutine is to print messages and retum the
carriage of the typewriter.

The linkage is:
BTM ALPHA, X33XX
where XX0XXX is the label of the first line to be printed.

The instructions are in the form:

BTM ALPHA, X00(XX
DC 4,YY7Z
X000 DAC
DAC
ALPHA DS ,00694

where YY is the number of lines to be typed and 2Z is the number
of times the carriage is to be returned after each line. Each line
as defined by its DAC must be terminated by a record mark.

This subroutine can also be used to return the carriage of the
typewriter in this manner:

BTM ALPHA, XXXXX+2

XXHXK DC 4,0022
ALPHA DS ,00694
-5-
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where ZZ is again the number of carriage retumns. EDIT Subroutine:
The purpose of this subroutine is to simulate the Transfer Numerical
ALPHA Fill command and to edit out high order zeroes.

The linkage is:

Tnitialize Type
kdd.r, RM Search] ) . BTM EDIT, XXXXX
& line count

Store line & . .
skip info where XXXXX is the address of the field to be edited. The instruction

will be in the form:

BTM EDIT , X0XXXX
EDIT DS , 17206
EDNUMB DS ,19001
The results, with a leading minus sign for negative data and a trail-
ing record mark,will be stored at EDNUMB. Typical instructions will
Increment then be:
1 Search
WATY EDNUMB
Add to
Line TR ZZZZZ ,EDNUMB - 1
Count
The number of spaces required for the edited number is 2 * (Y+1),
Update where'Y is the length of the field being edited.
next WA'
Addr &
Init,
L—3 RCTY
Counter

o, Branch
Counter Back
—6- 7=

% /2




EDIT

o

Init. Output

addr.high
order zero
search

igh Order|
igit
Decrement] Check
Search
Addr.
Yes @
No
Set -
SW Move in
Blank
Move
7 Digit
ncrement
Digit Addr
Output Addr
. Yes Place
d Record
Mark
No 1

Yes Branch
-Back
(e}

NEXT Subroutine:

The purpose of this subroutine is to give an automatic branch to the
next section when RESET, INSERT, RELEASE and START are depressed

in that order.
The linkage is:
BTM NEXT, XXXX

where XXXX is the thousands position where the present section
starts.

The instruction will be in the form:

BTM NEXT, XXXX
NEXT DS ,17608
NEXT
Initialize
Function
Search

F ves | Place Br
d fonext fungt.
in 00000
No L

Increment Branch
Search Back

T

Place End
No Yes of Demo
in 00000




LD 80 Subroutine:

The purpose of this subroutine is to set the input/output area,
the last eighty positions of storage, to any desired character.

The linkage is:
BT LD80, XXXX, 8

where XXXX are the digits to be set in storage. The instructions
will be in the form:

BT LD80,XXXX, 8
LD80 Ds , 17798
BAREA DS , 19920

where BAREA is the label used for the last 80 storage positions.
If it is desired to set the area to record marks we use:

BT LD80,RM4
LD80 DS ,17798
RM4 DS ,405

where RM4 is a field of four record marks.

-10-

LD80

Initialize

Addresses]

Transmit
digits

T

Increment

No

Yes

Branch
Back

LD 160 Subroutine:

This is actually the same subroutine as the LD 80 except it sets the
last one hundred sixty positions of storage.

The linkage is:
BTM LD160,XXXX, 8

where XXXX are the digits to be set in storage. The instructions will
be in the form:

BTM LD160,XXXX, 8
LD160 DS ,17834
AAREA DS ,19841

where AAREA is the label given to the last 160 positions of storage.

-11-

/7




DEMOPAK contains eight sections. The description of these sections
follows, with the format:

Purpose

Input

Output

Processing

Demonstration Procedure and Significant Points

Block Diagram

- 12 -

SECTION I - READ CARDS

Purpose - to illustrate

1)

2)

Card read speed

Typewriter as message station

Input - cards in read unit

Output - typed message stating number of cards read

Processing

1)

2)

Cards are read.

Switches are interrogated to determine when card reading
should end.

Demonstration Procedure and Significant Points

1)
2)

3)

4)

6)

7)

8)

Place over 1000 cards in the card reader, SW 1 and 2 OFF.
Depress START and READER START.

Identify the various components of the 1620 system, explain
the idea of a stored program and answer any questions.

After 1000 cards have been read reading will stop and a
message will be typed out.

To show that the cards are counted as read depress START
and after several cards have been read turn SW 1 ON.

Reload the card read hopper; point out the read speed is 250
cards per minute. Turn Switch 2 on and depress START.

A message will be typed out to check the time when ready
depress START and get a timed run of 125 cards.

Any of the above steps may be repeated.

-13-




SECTION II - PUNCH CARDS

Load Branchto A. Purpose - to illustrate
next Section
Type Heading

1) Punch speed

Halt
2) Typewriter as message station
Read 125 3) Ability to generate random numbers
Cards
B. Input ~ blank cards in punch unit
C. Output

1) ‘With SW 2 ON 125 data cards containing two random numbers
each

2) ‘When SW 1 is turned ON data cards, up to time of turning
SW on, with two random numbers

3) Error message

D. Processing

1) Test for correct switch settings.

2) Multiply two numbers picking parts of the product as random

numbers.
3) Punch cards containing random numbers.
E. Demonstration Procedure and Significant Points

1) Depress START and PUNCH START.

2) Cards are now being punched at the rate of 125 cards per
minute.

3) Turn SW 1 ON to stop punching.

4) Depress NON-PROCESS RUNOUT on punch unit but do not
remove the two blank cards.

-15-
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9
3




6)

7)

J

Repeat procedure with SW 2 ON, SW 1 OFF and time output.
Repeat procedure with both SW 1 and SW 2 ON.

80-80 list the output cards and point out that two random
numbers have been generated in each card.

Point out that the punch unit runs at top speed while these
calculations are going on; this demonstrates the buffered
punch unit,

Load Branch to
INext Section

Type Heading
Halt

Generate
Random #
& Punch

Stop
Punching

SECTION III - TYPEWRITER INPUT/OUTPUT

Purpose - to illustrate

1)

The Alphameric and Numeric modes of typewriter input/output

2) The ability of the 1620 to handle variable length information
in typewriter input/output operations

3) The entry of numeric information in the Alphameric mode by
depression of the numeric shift key

4) The ability to select the input/output mode based on program
switches

5) Procedure for correction of errors in entered from the type-
writer

Input

1) SW 1 ON, SW 2 OFF - A number up to 150 digits in length
may be entered from the typewriter.

2) SW 1 OFF, SW 2 ON - Up to 75 characters of alphameric
information may be entered from the typewriter.

Output

1) The typewriter prints an "A", a number telling how many inputs

have been made to this section, an equals sign, and then the
input data. For example: If data such as

I AM AN IBM 1620

were typed as input (SW 1 OFF, SW 2 ON for alphameric mode),
then the typewriter would print the following message:

A0l = IAMAN IBM 1620

If SW 1 is now turned ON and SW 2 turned OFF (numeric mode)
and the data

1234567
is entered from the keyboard, the output will be

A02 = 1234567

-17-




2) If 28 or fewer digits are entered, the typewriter will 12) Typewriter tabulates and prints a variable name (A0l =)

tabulate and print the variable data that was entered. followed by the entered data.
3) If more than 28 digits are entered, the typewriter will 13) Depress START and typewriter will again be selected.
return the carriage two times and then print the variable
data that was entered. 14) Enter more than 28 digits.
Processing 15) Depress RELEASE and START.
1) Input filled with record marks prior to entry. 16) The carriage will return and the variable name (A02 =)
will print followed by the entered data.
2) Test for valid switch settings and mode of input.
17) Point out the detection of a long record with the tabulation
3) Increments the counter which accumulates the number of and carriage return under stored program control.
entries.

) 18) Depress START and typewriter will be selected.
4) Prints the Output. (See Section C for the format of the

output.) 19) Have members of the group enter data,
Demonstration Procedure and Significant Points 20) If an error occurs or the question of a typing error comes up -
describe and demonstrate typewriter error correction. If an
1) Instructions are typed out if SW 3 is ON. error is made, tum ON SW 4 before depressing RELEASE and
START. Depress RELEASE and START. Turn OFF SW 4, Type
2) Depress START leaving both SW 1 and SW 2 OFF an error in correct data. If RELEASE and START have been depressed
message will be typed. prior to detecting the error and turning SW 4 ON, the error

. cannot be corrected.
3) SW 1.and SW 2 both ON and depress START. This will

cause a second error message to type. 21) SW 1 OFF and SW 2 ON for alphameric input/output.
4) SW 1 ON, SW 2 OFF for numeric input. 22) Depress START and typewriter will be selected in the alpha-
. meric mode.

5) Depress START.
23) Type in up to 28 characters. Use the numeric shift key to
6) Typewriter selected in the numeric mode. enter a few numbers, e.g.

7) Point out the 36 (Read Numeric) in the OP register with the I AM AN IBM 1620
01 sense code.
24) Depress RELEASE and START.
8) Enter digits - about 10.
25) Typewriter will tabulate and print the variable name followed
9) Point out that MARS (Memory Address Register) indicates by the entered data.
locations in memory where digits are stored.
26) Depress START and typewriter will again be selected.
10) Discuss variable word length.
- 27) Type in more than 28 characters.
11) Depress RELEASE and START.
28) Depress RELEASE and START.

-18- v ‘
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29) Typewriter will return carriage and print the variable name
followed by the entered data.

30) Have the members of the group enter alphameric information.

Load Branchto
Next Section

Type Heading
Halt
Clear
— Input to
cord MarKs
No )SWZ\ Yes
Error e Error
essagef No es [Messag
Yes No
Set up Set up
Alpha Numeric
v o
Read Read
Alpha Numeric
Yes sw4
No
-20~
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SECTION IV - ADD A COLUMN OF FIGURES

Purpose - to illustrate

1) The ability to change a job's procedure based on a program
switch

2) Typewriter entry error procedure

3) Calculation speed

Input

1) A number up to 8 positions, entered on console typewriter

2) A two position number telling how many times to add the
number to itself thus simulating the addition of a column of
figures

Output

1) SW 1 OFF the sum of the column of figures

2) SW 1 ON each subtotal and the final total.

3) Error messages
Processing
1) Test for correct number of digits entered.

2) Add the number to itself the specified number of times.
Demonstration Procedure and Significant Points
1) Depress START.

2) A message is typed out to enter an eight digit field, and the
typewriter is selected in the numeric mode.

3) Enter up to eight digits and depress RELEASE and START.
4) A message is typed out to enter the number of times the
above number is to be added to itself and the typewriter is

selected in the numeric mode.

-21-




5)

6)

7)

8)

9)

10)

Enter two digits and depress RELEASE and START or R-§
key on typewriter,

With Program SW 1 OFF the final sum will be typed out.

With Program SW 1 ON each subtotal will be printed and
then the final total.

Point out the use of Program Switches to show how a basic
program can be altered to give different results.

Enter an eight digit number with leading zeros and point
out that the program tests for high order zeros and elim-
inates them. This will not be done in Section VI.

In case of typing errors see Sec.III, Part E20.

Load Branchto

Next Section

Type Heading
Halt

Decrement]

-22-
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SECTION V - SIMPLE LOGICAL DECISION

Purpose - to illustrate

1) The ability to make a selection based on an input number
code ‘

2) The ability to recognize input errors

3) Typewriter entry error ptocedure

Input - numbers from 0 to 99 entered on console typewriter
Output

1) Spells out the name of the number entered

2) Error message if more than two digits are entered
Processing

1) Test for the number of digits entered.

2) Branch to one of three loops testing for 0-9, 10-19, 26-90.
3) If 20-90, we next go through the 0-9 loop.

Demonstration Procedure and Significant Points

1) Depress START.

2) Enter message is typed out and the typewriter is selected
to the numeric mode.

3) The operator or a member of the group enters one or two
digits.

4) Explain that the computer will now use this information to
find the location where the number name is stored and after
finding it will type it out.

5) Depress RELEASE and START or R-S key on typewriter.

6) The typewriter tabs, the name is printed, and the carriage
returns.

-23-
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9)

To illustrate an error condition, enter three digits and
then no digits.

See Sec.III, Part E 20 for typewriter input error condition.

If no one has already done so enter the number 13 before
going on to the next section.

oad Branchto
[Next Section
IType Heading
Halt

L

Enter

one or two
digits

Type
Error

Messagq

Zero and 20 to 90 11to 19
1to 10
loo loop loop

Test Increment
and Branch

until we find
lcorrect number

Type
out
Number

-24-
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SECTION VI - SIMPLE ADD SPEED

Purpose - to illustrate

1) Calculation Speed (simple add)

2) Single Instruction Execute and the use of the console
3) The ability to change conditions for switch settings
Input ~ none

Output

1) The contents of the counter (6 positions with high order
zeros) when switch two is changed after start is depressed

2) Error message if switch two is changed before start is
depressed

Processing

1) Switch two setting initializes the test conditions for error

message and addition completed.

2) One is added to a 6 digit counter.

Demonstration Procedure and Significant Points

1) Depress START.

2) Explain that the computer has looked at switch two and will
continue to add one to the counter until the switch is changed.
Point out that it is the change in switch two that stops addi-
tion, not just turning it ON or OFF.

3) Change switch two.

4) The contents of the counter are typed plus a comment.

5) Point out that this time, as opposed to section IV, the output
number is not edited and high order zeros are typed.

6) To illustrate an error condition change switch one then de-
press START.

-25-
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7)

8)

9)

10)

It is assumed that all members of the group will want to
try their luck on this section.

To illustrate just what is occurring depress SIE to show A.
how this section works, first the test to see if SW 2 has

been changed too soon, then the addition of 01, then the

test to see if SW 2 has been changed, then add, test,

add, etc.

Point out how SIE is useful in debugging programs.
Show that by depressing SCE we can see just how the

computer accesses and executes an instruction., Point
out I cycles and E cycles. B.

Load Branchto
Next Section
Type Heading

Initialize

sSwa C.
Halt

Print
Cheat
Messag§

e

Add one to
Counter

Look at
total and
select a

-26-
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SECTION VII - SUCCESSIVE MULTIPLICATION

Purpose - to illustrate

1) Multiplication speed

2) Ability to develop floating point products

3) Ability to accept variable length input

4) Typewriter entry error correction

Input

1) NUMBER is printed on the typewriter and 1 to 7 digits may
be entered. Leading zeros cause an error message to type
out.

2) POWER is printed and a power from 1 to 99 may be entered.

Output

1) Since any number raised to the zero power is one, the pro-
gram will type one whenever a zero power has been entered.

2) Since any number to the first power is that number itself,
the program will type '

Answer =
and then type the number that was entered.
3) Under any other conditions the program will develop a float-
ing point product. An example of this output for twelve squared
( (12)2 ) is as follows:
Answer 0.14400000000000 times ten to the power 003
Processing
1) Input filled with record marks prior to entry
2) Test for illegal entry

a) No entry

=27~




4)

5)

b) Number greater than seven digits or power greater
than two digits

c) Leading zero on number
(This restriction preserves the significant
digits as the number is raised to succes-
sively higher powers in the floating point
form.)

Tests for power of zero (See Output, Sec. C.1.)
Tests for power of one (See Output, Sec. C.2.)

Converts number into a floating point number and raises it to
the power which was entered. It does so by successively
multiplying the number by itself until the appropriate power
is reached. The mantissa of the answer will always be 14
digits.

Demonstration Procedure and Significant Points

1)
2)

3)

4)

5)

6)

7)

9)

Instructions are typed if SW 3 is ON.

Depress START.

Number will type out and the 1620 will then be prepared to

read from the typewriter in the numeric mode. Up to a 7 digit
number may now be entered. Point out the 36 in the Op Register
and the 1 in the Sense Branch Register indicating a read numeric
from the typewriter.

Depress RELEASE and START.

POWER will type out and the 1620 will then be prepared to ac-
cept the entry of a power from 0 to 99.

SW 4 may be used for error correction from the typewriter as
discussed in Section III, Part E20. (For both number and power)

Depress RELEASE and START.
The answer will type out and the 1620 will halt.

Depress START to continue the multiplication demonstration.

-28-
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10)

11)

»

Messages will type out on all the error conditions men-
tioned in Processing, Sec. D.2. The comment will change
the second time either too long a number or too long a power

is entered.

Demonstrate the difference in processing time between (1 2)2
and (9999999)99.

[Load Branch to
[Next Section
pe Heading
Halt

l

Enter
Number
& Power

Perform
Multipli-
cation

Il

Type
Answer

L

-29-




SECTION VIII - COMBINATION OF EFFECTS where NR is from card columns 1 and 2 of data card and PR

is from card columns 4 and 5.

Purpose - to illustrate For example: suppose NR= 2, PR= 4.

1) Reading, processing and punching Then A=2+ (2)2 + (2)3 + (2)4 = 30

If the power entered in card columns 4 and 5 of the data card
is greater than 15, the program will truncate the numeric poly-
nomial. An X will be punched in card column 17 of the output
card to signal the fact that the polynomial has been truncated.
Thus the program will develop polynomials only through the

2) Development of a numeric polynomial., This numeric 2)
polynomial is punched into a card.

3) Processing with prepared data

4) Testing for last card 15th degree.

5) Ability to alter processing via the sense switches . 3) Punch an output card.

Input 4) Test for SW 1, SW 2, and last card.

Prepunched data cards. Columns 1 and 2 of each card is the number. 5) Type card count, number of multiplications performed, and

Columns 4 and 5 represents the degree of the numeric polynomial
which is to be developed based on the number. The other columns

end of job.

in the card are ignored. E. Demonstration Procedure and Significant Points
Output 1) Depress PUNCH START, READER START, and START.
1) A heading card is punch out. 2) A heading card will punch.
NUMBER POWER TRUNCATED ANSWER 3) Data cards will be read, the numeric polynomial developed, and
’ the output punched out.

2) The input number and power are punched in a card along with

the answer and an X if the polynomial was truncated. 4) Turn SW 1 ON to stop the read/process/punch cycle.
3) The card count, number of multiplications performed, and an 5) Depress NON-PROCESS RUNOUT on punch unit but do not re-

end of job message will type out at the end of each job. move the two blank cards.
4) SW 1 ON stops reading and causes type out. 6) Repeat procedure with SW 2 ON.
S) SW 2 ON causes 125 cards to be read and punched. 7) 80/80 list the output cards.
Processing 8) Be sure to include a few data cards with a power greater than

‘ 15 (in columns 4 and 5) so that the program will truncate the
1) Develop a numeric polynomial, A, of the form polynomial and place an X in column 17 of the output card.
9) If a 402, 403 or 407 isn't conveniently available, the demon~

PR .
A = % (NR)'
i=1

-30-
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strator could show a previously listed output from this input
deck.
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Load Branchto

End Routine

Type Heading
Halt

Initialize
t[/O Areas

K Counters
']

Read

crement
Card Count|
& Power Coynt

q

Set X to
Signal
runcation

32—

Develop
Numeric
Polynomial

OPERATING INSTRUCTIONS
Before the demonstration is given the operator must prepare the typewriter
and the demo heading.

The typewriter should have the margins set at 15 and 90 and a tab stop at
50.

One card should be placed behind the deck, on it should be the name of
the group to whom the demo is being given. This card may contain up to

60 columns of information and should be centered at card column 30.

If Switch 3 is ON operating instructions will be typed as the demonstration
proceeds.

To load the program:

1. Depress RESET and INSERT.

2, Type in 160001000000

3. Depress RELEASE and START.

4, Depress INSTANT STOP and RESET.

S. Depress LOAD.
The first part of the program will load and a message will be typed:

SW 3 ON FOR PRE-DEMO INSTRUCTIONS
The operator should set SW 3 and depress START. SW 4 is normally OFF.
When the program is completely loaded the program halts. The operator
should set the paper in the typewriter to a clean page and place a supply
of cards in the card punch and card reader.
‘When the group arrives the operator depresses START and the demonstration
begins. To repeat any section depress START. To go on to the next section
depress RESET, INSERT, RELEASE and START.
The cards read in section one are not used and may therefore be punched or

blank. The cards read in section 8 require input data, for the format see
section 8, typical input is included as Deck II of this package.
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All punched output is listable. Therefore, it is desirable to have a 407
with an 80-80 board ready so that punched output may be listed.

If the operator is familiar with DEMOPAK he may want to remove the pre-

demo instructions.

To do this remove the first twenty-five cards, the first

card in the deck will then be numbered 200.

Any section may be deleted by removing that section's cards from the deck

(see page 2 ) or after the program is loaded clear the flag from that section's

thousand position.

The next five pages show a type out of the section headings first with SW 3

ON and then OFF.
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1600010000008S

SW3 ON FOR PRE-DEMO INSTRUCTIONS

MARG INS SHOULD BE SET AT 15 AND 90

SET ONLY ONE TAB STOP AT 50

PROGRAM CALLS FOR 1 DATA CARD, CC 1 TO 60 (CENTERED AT CC 30)
CONTAINING NAME OF GROUP FOR WHOM DEMO IS BEING GIVEN

SW3 ON WILL GIVE INSTRUCTIONS AS YOU GO

ERROR MESSAGES WILL PRINT ON TYPEWRITER INPUT ERRORS

TURN TO CLEAN PAGE, PUSH START

-35-
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1620 FUNCTIONAL DEMONSTRATION
FOR
(NAME OF GROUP GOES HERE)

DEMONSTRAT ING
ADDRESS FUNCTION-
1000 CARD RFADING-PROGRAM AND DATA INPUT
2000 CARD OUTPUT
3006  VARIABLE LENGTH ALPHA OR NUMERIC TYPEWRITER 1/0
L4OoO ADDITION OF A COLUMN OF FIGURES
5000 DIGITS TO ALPHABETIC
6000 RAPID SUCCESSIVE ADDITION
7000 SUCCESSIVE MULTIPLICATION
8000 COMBINATION OF EFFECTS

DEPRESS

START TO EXECUTE OR REPEAT A FUNCTION .

RESET, INSERT, RELEASE, START TO EXECUTE THE NEXT FUNCTION

RESET AND INSERT 490X000 TO EXECUTE FUNCTION AT ADDRESS 0X0G0
PROG SW3 ON — INSTRUCTIONS, SW1, AND SW2 SETTINGS ARE PRINTED
PROG SWL ~ TYPEWRITER ERROR CORRECTION

CARD READING~PROGRAM AND DATA INPUT

READ CARDS - SWi, Sw2, OFF
STOP READING =~~~ SW1, ON
READ 125 CARDS -- SW2, ON
1/0 - PROGRAM OR STOP

CARD OUTPUT

PUNCH DATA CARDS CONTAINING RANDOM NUMBERS
SW1 ON TO STOP PUNCHING

SW2 ON TO PUNCH 125 CARDS

1/0 TO STOP

VARIABLE LENGTH ALPHA OR NUMERIC TYPEWRITER 1/0

SW1 ON SW2 OFF FOR NUMERIC
SW1 OFF SW2 ON FOR ALPHA-NUMERIC
TYPE IN UP TO 65 DIGITS OR LETTERS
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ADDITION OF A COLUMN OF FIGURES

SW1 ON TO SHOW EACH SUBTOTAL
OVERFLOW TO STOP

DIGITS TO ALPHABETIC
SW1, SW2 —— ON OR OFF

OVERFLOW TO STOP
TYPE IN ANY TWO DIGIT NUMBER

RAPID SUCCESSIVE ADDITION

PUSH START THEN CHANGE SW 2 TO STOP ADDITION
OVERFLOW TO STOP

SUCCESSIVE MULTIPLICATION

TYPE UP TO 7 DIGITS
THEN TYPE A 2 DIGIT POWER

COMBINATION OF EFFECTS

SW2 ON READS 125 CARDS
SW1 ON STOPS READER
OFLOW TO STOP

LOAD DATA, PUSH START

END OF DEMONSTRATION
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160001000000,

SW3 ON FOR PRE-DEMO INSTRUCTIONS

1620 FUNCTIONAL DEMONSTRATION
FOR
(NAME OF GROUP GOES HERE)

DEMONSTRAT ING

ADDRESS
1000
2000
3000
4000
5000
6000
7000
8000

FUNCTION

CARD READING-PROGRAM AND DATA INPUT

CARD OUTPUT

VARIABLE LENGTH,ALPHA OR NUMERIC TYPEWRITER 1/0
ADDITION OF A COLUMN OF FIGURES

DIGITS TO ALPHABETIC

RAPID SUCCESSIVE ADDITION

SUCCESS IVE MULTIPLICATION

COMBINATION OF EFFECTS

CARD READING-PROGRAM AND DATA INPUT

CARD OUTPUT

VARIABLE LENGTH,ALPHA OR NUMERIC TYPEWRITER 1/0

ADDITION OF A COLUMN OF FIGURES
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DIGITS TO ALPHABETIC

RAPID SUCCESSIVE ADDITION

SUCCESSIVE MULTIPLICATION

COMBINATION OF EFFECTS

END OF DEMONSTRAT!ON
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TO ADD A SECTION

It is recognized that in order to make the demonstration more meaningful to
certain groups, an additional section or sections should be added.

When adding a section certain procedures must be observed:

1)

2)

3)
4)
5)

6)

A section must start at an even thousands position, one
to nine.

A section may not use more than 1800 storage positions,
see table page 2.

A section must have a flag at its thousands position.
The NEXT subroutine must be used.

The section must be written in 1620/1710 SPS.

To include the section in the deck remove the first two
and the last seven cards from the SPS condensed deck

and insert it between Section 8 (card 8047) and the math
tables (card 400).

A typical section might start something like this:

DORG 9000

B BEGIN,0103,08,SET FLAG OVER 9000
HEADIN DAC 17,AN EXTRA SECTION@
BEGIN BTM NEXT, 9000, ,SET UP LINKAGE TO END OF
DEMONSTRATION
BTM ALPHA,RCTY+2, ,RETURN CARRIAGE THREE
TIMES
BTM ALPHA ,HEADIN, ,PRINT HEADING
BNC 3 HALT, , ,BRANCH AROUND OPERATING
INSTRUCTIONS
BTM ALPHA ,INSTR, ,TYPE OPERATING
INSTRUCTIONS
HALT H
RCTY DC 4,0003,HALT+11
NEXT DS ,17608
ALPHA Ds ,00694

The writer, of course, should read over the section on the subroutines very
carefully and take advantage of them.

~-40-
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The title of the section must have its high order address at location 9012
and 13 so that it will be printed by the demonstration heading subprogram.
The field in position 9011 (i.e. 0103) is used in the Alpha subprogram.
The heading may be any length,
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DEMONSTRATION NARRATIVE

Prior to demo

Margin and tabs are set and a new page is ready for typing. The program has
been loaded and the read hopper is full of blank or punched cards. A demo
started at this point and using a narrative as follows, can be given in 30 to
40 minutes.

Introduction

This is the IBM 1620 computer. Stored in its memory at this moment is a
series of instructions called a stored program. These instructions are
designed to demonstrate to you the various functions of this computer system.

When I push START we will begin to execute the instructions in sequence. The
first portion of this program is typing out a title for our demonstration. The
system is now typing out what it will demonstrate, including the starting location
for each program section. For example, starting in computer location 1000 there
is a program to demonstrate card reading. In location 2000 a card output program
begins, and so on. The typewriter is now typing 7000, a program to show multi-
plication speed. And starting at 8000, there is a section to show the various
functions working together on an actual problem.

1620 FUNCTIONAL DEMONSTRATION
FOR
BASIC COMPUTER SYSTEMS CLASS

DEMONSTRATING
ADDRESS FUNCTION
1000 CARD READING-PROGRAM AND DATA INPUT

2000 CARD OUTPUT

3000 VARIABLE LENGTH ALPHA OR NUMERIC TYPEWRITER 1/0
4000 ADDITION OF A COLUMN OF FIGURES

5000 DIGITS TO ALPHABETIC .

6000 RAPID SUCCESSIVE ADDITION

7000 SUCCESSIVE MULTIPLICATION

8000 COMBINATION OF EFFECTS

The program is also designed to type out a series of instructions to the operator.
These instructions will be typed when this switch (Sw 3) is in the ON position.
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DEPRESS

START TO EXECUTE OR REPEAT A FUNCTION

RESET, INSERT, RELEASE, START TO EXECUTE THE NEXT FUNCTION

RESET AND INSERT 490X000 TO EXECUTE FUNCTION AT ADDRESS 0X000
PROG SW3 ON =~ INSTRUCTIONS, SW1, AND SW2 SETTINGS ARE PRINTED
PROG SWh = TYPEWRITER ERROR CORRECTION

Card Reading

‘We have now arrived at the portion of program which demonstrates the
reading of cards. The typewriter is busy typing out a set of instructions
for this section of the program, and finally the computer stops in a manual
status., When I depress START it will begin to read cards at the rate of
250 cards a minute,

CARD READING-PROGRAM AND DATA INPUT

READ CARDS =-- SW1, SW2, OFF
STOP READING =~ SW1, ON
READ 125 CARDS -~ SW2, ON
1/0 - PROGRAM OR STOP

‘While the computer is busy reading cards, I would like to point out the
various features of the 1620 Data Processing System. You see in front

of you the console of the machine. On the consble there is a row of keys
which allow the operator to interrupt the automatic sequence of events in
the program and to communieate with the computer by using the typewriter.
The operator may be interested in looking into the memory of the machine
or in changing the sequence of program steps.

Above this row of keys is a set of lights that indicate the status of the
machine at any moment, Right now we see that the machine is in the
automatic mode, which means it is following a sequence of program steps.
Depressing this key (SIE) will place the computer in a manual mode --
notice the "MANUAL" light. -~ This will allow the operator to execute each
instruction individually., We return to the automatic mode be pushing START.
The computer can also be programmed to stop in the manual mode. This
"MANUAL" light, then, indicates to the operator that the execution of the
program has come to-a halt and operator attention is required to continue.

This "READER NO FEED" light indicates that the program has come to a card
input command and that the computer is waiting for the card to mechanically
pass through the card reader. Since the reader contains a buffer, reading
and computing can occur simultaneously. If there is a large computation job
between cards then the computer would probably not wait for the reader.
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The lights here on the face of the machine indicate certain status to the operator
(OP Register, MARS). Normally he will be interested in these lights when he has
stopped the automatic operation of the program. For example, this particular
register, the operation register, tells the operator which machine language instruc-
tion is being executed at any particular moment. During an input operation, such
as we see now, the operation register will indicate an input type command (point
to 37). These lights appear very bright because the computer is waiting for the
mechanical operation of card reading. Under normal computations in the automatic
mode these lights will be very dim and the computer will be executing commands

in sequence at electronic speed.

An operator will also find this panel marked "Memory Address Register" extremely
useful. This register will always indicate the address or memory location from
which the computer is taking information. In this way it can be used to indicate
to the operator where the next instruction is coming from or the location of data
being used by any instruction.

The memory unit of the computer, is located just behind this console. It's a
very small box, about a foot cube, but large enough to store 20,000 digits of
information. The remainder of the space is occupied by electronic circuitry
for addressing any particular digit and for executing the instructions of the
machine.

Both the sequential program instructions and the data are stored in this memory
unit, Each instruction is made up of 12 digits, which are accessed from the
memory and executed in sequence. This sequential execution of instructions
can be changed by a certain type of instruction known as "Test and Branch"
commands. These are the commands we use to build logic into the program.

I see the computer has read a thousand cards. It has been counting the cards
read as I talked, has typed out a message, and stopped in MANUAL mode.

STOP, STOP, STOP 1000 CARDS READ

To show you that the program has actually been counting, I would like to repeat
this section, You see, each segment of this demonstration program is designed
so that the operator can return to the beginning.

At any point I can alter the program by testing a switch, which appears here on
the console. When I turn this switch ON the program will then branch to a dif-
ferent section and it can tell me how many cards have been read up to this point.
While I have been talking we have read 67 cards, and I see we have a message
from the program saying

67 CARDS READ, LITTLE JOB GNICE)
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Let's try it again.

174 CARDS READ, GOOD READER,RIGHT

This time to demonstrate that the reader is reading at a rate of 250 cards a
minute, I would like to have you check the time required to read 125 cards.
(Depress START). We have on the typewriter at the moment a message saying

NOTE THE TIME AT START

125 CARDS READ, 30 SEC. ON THE NOSE
Let's go on to punched output.

Punched Output

By depressing some keys on the console I will be able to enter the next section
of the program which will demonstrate card output.

CARD OUTPUT

PUNCH DATA CARDS CONTAINING RANDOM NUMBERS
SW1 ON TO STOP PUNCHING

SW2 ON TO PUNCH 125 CARDS

1/0 TO STOP

When I depress START, the program will begin punching data cards containing
random numbers., Again we will use a switch to stop the operation and we will
have the opportunity to time the output (Depress START).

While these cards are punching we are also doing some multiplication and other
manipulations to develop the random numbers which are being punched on the
card. Later we can take these cards to a listing machine such as the 407 and
print the output. Let's see how many cards we have punched,

90 DATA CARDS PUNCHED

To demonstrate that the punch is punching at the rate of 125 cards per minute,
I will turn Switch 2 ON and depress START, Apparently I have violated an
instruction and receive a message.

I FIND IT CONFUSING WHEN YOU HAVE BOTH SW1 AND SW2 ON, START AGAIN

So for this portion of the program I must have only either Sw 1 or Sw 2 ON, but
not both, Time ready.

- 45 -

=/




The 1620 card read punch contains what we call a buffer, This means that
the data from the processing unit can be transmitted to the card read punch
at electronic rates and the computer may continue calculations while the
mechanical action of punching is taking place. This allows overlapping of
computing and input/output operation. Therefore, we are doing not only
computations at this time, but we are punching cards at the maximum rate
of the punch. We have been punching for exactly one minute and the type-
writer tells us we have punched 125 cards.

125 DATA CARDS PUNCHED
Typewriter I/O

Now let's go to the next portion of program which demonstrates the typewriter
as in input/output device. We are also interested in demonstrating the fact
that the data within this machine can be variable in length. If it requires
three positions we can reserve three positions for each field. If the data
requires 25 positions, we can program the machine for data 25 digits long.
Regardless of the problem, we can make the most effective use of our storage.

VARIABLE LENGTH ALPHA OR NUMERIC TYPEWRITER I/0

SW1 ON SW2 OFF FOR NUMERIC
SW1 OFF SW2 ON FOR ALPHA-NUMERIC
TYPE IN UP TO 65 DIGITS OR LETTERS

First, let me demonstrate some numeric input/output. The computer has now
selected the typewriter and is waiting for me to enter information. Notice that
the keyboard has been shifted for numeric input. I must also tell the computer
that I'm through entering information so I hit a key on the typewriter called
"RELEASE START". Under program control, the typewriter tabulates, types out
a name AO1 and prints back for me what was stored by typewriter input.

123456789 A0l = 123456789
12 A02 = 12

Now I will enter information which is longer than half a page. Watch this
console register (MAR) as I type. In the BCD code (explain) we see that the
first digit enters memory location 19841, The second goes into location
19842, The third to 43 and etc.

2222222222222222222222222222222222222222222222
AO3 = 2222222222222222222222222222222222222222222222
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The program recognizes that we have entered more information than can be
printed on half a page width. Therefore a program step returns the carriage
rather than performing a tabulation. So the program recognized the fact that
the field we entered was longer than half a page width.

Now let's try some alphabetic information, I will turn switch 1 OFF and
switch 2 ON, The typewriter is now selected in the alphanumeric mode,
Why don't you enter your name.

RAY PDCK

You made a mistake. That's OK. I will place switch 4 ON, then depress
RS and we can re-enter the correct information.

RAY PECK AOL4 = RAY PECK

NOW IS THE TIME FOR ALL GOOD MEN TO COME TO THE AID
AO5 = NOW IS THE TIME FOR ALL GOOC MEN TO COME TO THE AID

Addition

Let's proceed to the next section. The 1620 and I are now prepared to
demonstrate the addition of a column of figures. It's typing out input
instructions,

ADDITION OF A COLUMN OF FIGURES

SW1 ON TO SHOW EACH SUBTOTAL
OVERFLOW TO STOP

ENTER AN EIGHT DIGIT NUMBER
12345678

ENTER COLUMN SIZE, TWO DIGITS

22
271604916
There's the result. Let's give it something a little bit more strenuous to
do. How about all nines?

ENTER AN EIGHT DIGIT NUMBER
99999999

ENTER COLUMN SIZE, TWO DIGITS

99
9899999901 . )
Let's see if it's doing it correctly. Let's add 9 to itself three times,

Apparently, it must be an 8 digit number. There I entered a nine with
leading zeros. Now 03, Correct.
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ENTER AN EIGHT DIGIT NUMBER

9

THIS JOB IS TOO SMALL, START AGAIN
ENTER AN EIGHT DIGIT NUMBER

09

ENTER COLUMN SIZE, TWOQ DIGITS

03

27

By turning switch 1 on, I can see the intermediate sub-totals as we go along.
Let's take a big number and add it to itself five or six times. This illustrates
that it's actually doing the addition.

ENTER AN EIGHT DIGIT NUMBER
12345678

ENTER COLUMN SIZE, TWO DIGITS

06
24691356
37037034
49382712
61728390
74074068

74074068 .
Let me show it to you again at electronic speed.

ENTER AN EIGHT DIGIT NUMBER
12345678
ENTER COLUMN SIZE, TWO DIGITS

22

271604916
Logic

In this section we will demonstrate that a computer can perform logical_
decisions. It says "Type in any two digit number". Would you (one of
audience) like to enter a number. Try some more.

DIGITS TO ALPHABETIC

SW1, SW2 -- ON OR OFF
OVERFLOW TO STOP

TYPE IN ANY TWO DIGIT NUMBER

10 TEN
18 EIGHTEEN
99 NINTY NINE
84 EIGHTY FOUR
40 FORTY
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Try entering a 1. Ah, the program is designed to detect single digit numbers.
Zero? How about 13? Perhaps the machine is superstitious. That's what I
thought., What happens with a three digit number., An error message requesting
two digits. I wonder what happens if we neglect to enter information.

1 ONE

0 ZERO

13 1 DO NOT LIKE THE NUMBER THIRTEZEN

123 ENTER ONLY TWO CHARACTERS PLEASE
GO AHEAD AND ENTER TWO DIGITS

23 TWENTY THREE

56 FIFTY SIX

39 THIRTY NINE

So the computer has the ability to examine a number in its memory, make a
logic decision based on that number, find the correct alphabetic words
stored in its memory and print them out in their proper order,

Successive Addition (Depress START)

Again, we take the opportunity to show the speed of the 1620. The computer
has examined switch 2 and will continue to add a 1 to a counter until I change
the status of switch 2, Notice that the operation register contains an 11 which
is the code for addition. However, it is executing two commands in what we
call a loop. After adding one to the counter, it will test the status of switch 2
and return to the add instruction. When I turn switch 2 ON, the operation will
stop and the contents of the counter will be printed out. How many additions
have we done? What message did I get? Let's test the reaction of a few of you.
Depress START, then with the same hand change switch 2.

RAPID SUCCESSIVE ADDITION
PUSH START THEN CHANGE SW2 TO STOP ADDITION
OVERFLOW TO STOP :

017773 FASTER FASTER FASTER
001622 YOU ARE TOO SLOW
000417 SPEED IT UP CHARLIE
000181 GET THE LEAD OUT

Maybe I can get a good score by changing the switch first.
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YOU MOVED SW2 T00 SOON
000198 GET THE LEAD OUT

000037 TRY IT ONE MORE TIME

Ha! I'm gettin' good.
SW2 TOO SOON

Let's see what else the program has to say when Sw 2 is moved before
START is depressed.

PLAY FAIR
WATCH THAT
DIRTY PLAYER
DONT CHEAT

If I move the switch and depress START at the same time I can do pretty well.

000080 YOU CAN IMPROVE THIS
000041 TRY IT ONE MORE TIME
000062 FASTER ON THE SWITCH
000041 TWO DIGITS IS FAST

000054 YOU CAN IMPROVE THIS

1f I use the single instruction Execute Key (SIE) I can do much better. In
the OPeration Register you see the step which tests Sw 2 and branches to
the "Cheat" messages if it has been changed. Now you see the 11, an
add, followed by a test of Sw 2, then an add, etc. (change Sw 2,
depress START).

000008 THAT WAS FAST ON SW2
By going through the loop only one time I can really get a good comment.

000001 YOU ARE NOW AN EXPERT

Multiplication

Here we will demonstrate the successive multiplication of a number
containing up to seven digits, The number will be multiplied successive-
ly times itself according to a 2 digit input number or "Power". Let's try
99 cubed.
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SUCCESSIVE MULTIPLICATION

TYPE UP TO 7 DIGITS
THEN TYPE A 2 DIGIT POWER
NUMBER 99

POWER 3
ANSWER 0.97029900000000 TIMES TEN TO THE POWER 006

Notice that the answer is printed in what we call floating point form.
Using this technique we can work with numbers of any size. The result
is printed as a decimal x some power of 10. Here the .970,299 x ICl6
is another way of writing nine hundred seventy thousand two hundred
ninety nine. We have 6 significant digits. 99 x 99 gives us a 4 place
result, which when multiplied by 99 gives us 6 places.

Let's try one with a simple answer. Give me a number. 12, Now, a
power. 2.

NUMBER 12
POWER 2
ANSWER 0,14400000000000 TIMES TEN TO THE POWER 003

The answer is .144 x 103 or 144, Here's something more strenuous.

NUMBER 9999999
POWER 99

ANSWER 0.99999010004754 TIMES TEN TO THE POWER 693

NUMBER
The computer just performed 99 multiplications of a seven digit number.

Notice that this number would have 693 significant digits, but we are
keeping only 14, Each successive multiplication, then, consists of the
7 digit input number times the 14 digit result of former multiplication.

Since this machine uses a variable word length concept we could develop
all 693 digits of this multiplication if required by our problem. In this
way a variable word length machine allows you to carry out your arithmetic
to any required degree of accuracy.

Polynomia}l Solution

In this section we will demonstrate the solution of a complete problem.
‘We will input a card containing two values, the variable called NR and
the degree of a.polynomial called PR. The polynomial is of the form
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NR + NRZ + NR3 + nr? ... etc. on up to NRFR,

COMBINATION OF EFFECTS

SW2 ON READS 125 CARDS
SW1 ON STOPS READER
OFLOW TO STOP

LOAD DATA, PUSH START

‘When I push START we will read an input card, perform the multiplications
and additions of the polynomial and punch the result.

The program is designed to calculate all polynomials to the 15th degree or
less. If the degree is greater than 15, the punched result is for the 15th
degree problem and the output is flogged by an X in column 17,

On the console you see the flashing of lights that is typical of the 1620
operating at electronic speed.

NUMBER OF CARDS READ 158
NUMBER OF MULTIPLICATIONS PERFORMED 1799

END OF JOB, LOAD DATA AND PUSH START

We have read the last data card and typewriter has given us the number
of multiplications performed.

For this next run I will turn switch 2 to the ON position so that the computer
will stop after 125 cards have been read. Watch your watches. (Depress
START). Since the reader and the punch are buffered we should be able to
overlap all of the processing with the reading and punching., We should,
therefore, punch at the maximum rate of 125 cards per minute and still per-
form all of the computations. If it takes more than one minute to punch 125
cards, then some of the computations require more time than is required to
punch a card.

NUMBER OF CARDS READ 125
NUMBER OF MULTIPLICATIONS PERFORMED 1360

END OF JOB, LOAD DATA AND PUSH START

How did we do?
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Conclusion

END OF DEMONSTRATION

That was an introduction to the IBM 1620 computer and a relatively simple
demonstration of some typical computer functions. The kind of logic, the
Input Output capabilities and the computation speeds demonstrated here
can be put to use to solve both the simple and the complex engineering,
scientific, mathematical or data processing problems of your company.
Experience has proven that the 1620 computer in any or all of these roles
produces money saving results.
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SAMPLE OUTPUT

1620 FUNCT I ONAL DEMONSTRATION
FOR
RAY PECK, BILL OLMO AND DAVE MONTGOMERY

DEMONSTRAT ING
ADDRESS FUNCTION
1000 CARD READING-PROGRAM AND DATA [INPUT

2000 CARD OUTPUT
3000 VARIABLE LENGTH ALPHA OR NUMERIC TYPEWRITER 1/0
KOO0 ADDITION OF A COLUMN OF FIGURES
5000 DIGITS TO ALPHABETIC
6000 RAPID SUCCESSIVE ADD{TION
7000 SUCCESSIVE MULTIPLICATION
8000 COMBINATION OF EFFECTS
DEPRESS
START TO EXECUTE OR REPEAT A FUNCTION
RESET, INSERT, RELEASE, START TO EXECUTE THE NEXT FUNCTION
RESET AND INSERT 490X000 TO EXECUTE FUNCTION AT ADDRESS 0X000
PROG SW3 ON — INSTRUCTIONS, SW1, AND SW2 SETTINGS ARE PRINTED
PROG SWh4 - TYPEWRITER ERROR CORRECTION

CARD READING—PROGRAM AND DATA INPUT
READ CARDS — SW1, SW2, OFF
STOP READING -~ SW1, ON
READ 125 CARDS —— SW2, ON
1/0 - PROGRAM OR STOP
STOP, STOP, STOP 1000 CARDS READ
27 CARDS READ, LITTLE JOB (NICE)
4,3 CARDS READ, LET ER RUN CHARLIE
1254 CARDS READ, GOOD READER,RIGHT
8 CARDS READ, GOOD READER,YES »
12 CARDS READ, TRY TIMING, SW 2 ON
9 CARDS READ, TRY TIMING, SW 2 ON

7 CARDS READ, TRY TIMING, SW 2 ON

- 54 - 6’0

NOTE THE TIME AT START
125 CARDS READ, 30 SEC, ON THE NOSE

CARD OUTPUT
PUNCH DATA CARDS CONTAINING RANDOM NUMBERS
SW1 ON TO STOP PUNCHING
SW2 ON TO PUNCH 125 CARDS
1/0 TO STOP
12 DATA CARDS PUNCHED
7 DATA CARDS PUNCHED
I FIND IT CONFUSING WHEN YOU HAVE BOTH SW1 AND SW2 ON, START AGAIN
10 DATA CARDS PUNCHED

125 DATA CARDS PUNCHED

VARIABLE LENGTH ALPHA OR NUMERIC TYPEWRITER 1/0

SW1 ON SW2 OFF FOR NUMERIC
TYPE TN UPTO 65 DIGITS OR LETTERS
COME,COME ,TURN ON EITHER SW1 OR SW2
1111122222333334444455555666R5
11111222223333344144455555 66665

A02 = 111112222233333444L4555556666
MAKE UP YOUR MIND,TURN OFF EITHER SW1 OR Sw2

1 AM AN IBM 16200 AO3 = | AM AN IBM 1620
HOW DO LIKE THIS FOR A DEMONSTRATION OF THE 16208S

AOh = HOW DO LIKE THIS FOR A DEMONSTRATION OF THE 1620
THIS IS AN EXAMPLE OF ERROR CORRECTION, SW 4 ON THEN RS
THIS IS A NEW MESSAGE, SW 4 OFF AND THIS WILL PRINTNS

AO5 = THIS IS A NEW MESSAGE, SW &4 OFF AND THIS WILL PRINT

A0l = 1111122222333334L444455555666
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ADDITION OF A COLUMN OF FIGURES

SW1 ON TO SHOW EACH SUBTOTAL
OVERFLOW TO STOP
ENTER AN EIGHT DIGIT NUMBER
IRRRRRRRLD
ENTER COLUMN S1ZE, TWO DIGITS
1QpS

22222222

33333333

LbLLLLLEL

55555555

66666666

1777171717

88888888

99999999

1itiio

111111110
ENTER AN EIGHT DIGIT NUMBER
0000123Lgs
ENTER COLUMN SIZE, TWO DIGITS

128
2468
3702

14808
ENTER AN EIGHT DIGIT NUMBER
IARRRARE LY
ENTER COLUMN SIZE, TWO DIGITS
10r<

111111110
ENTER AN EIGHT DIGIT NUMBER
12345678%5
| SAID ONLY EIGHT DIGITS
ENTER AN EIGHT DIGIT NUMBER
123456768
ENTER COLUMN S1ZE, TWO DIGITS
S

i
THIS JOB IS TOO SMALL, START AGAIN

— L6~

6L

ENTER AN EIGHT DIGIT NUMBER
123456788S

ENTER COLUMN SIZE, TWO DIGITS
0

61728390

DIGITS TO ALPHABETIC
SW1, SW2 -- ON OR OFF
OVERFLOW TO STOP

TYPE IN ANY TWO DIGIT NUMBER
*s

ORS

[N

06

&S

o8

12388

128

1h8s

295

Iy

9%s

83

1389

RAPID SUCCESSIVE ADDITION

ZERO

ZERO

SiX

SIX

EIGHT

EIGHT

ENTER ONLY TWO CHARACTERS PLEASE
TWELVE

FOURTEEN

TWENTY NINE

GO AHEAD AND ENTER TWO DIGITS
NINTY NINE

EIGHTY THREE

| DO NOT LIKE THE NUMBER THIRTEEN

PUSH START THEN CHANGE SW 2 TO STOP ADDITION

OVERFLOW TO STOP
018890 FASTER FASTER FASTER
015183 YOU ARE TOO SLOW
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009612
003696
004k
003971
004875
004113
002738
000485
000490
000227
000016
000021
000025
000018

FASTER ON SWITCH2 TO REDUCE SUM

SPEED IT UP CHARLIE

THE 1620 IS FASTER THAN YOU ARE

GET THE LEAD QUT

I KNOW YOU CAN DO BETTER CHARLIE
FASTER ON SWITCH2 TO REDUCE SUM

FASTER FASTER FASTER
YOU ARE TOO SLOW
SPEED IT UP CHARLIE
GET THE LEAD OUT

YOU CAN IMPROVE THIS
TRY IT ONE MORE TIME
FASTER ON THE SWITCH
TWO DIGITS IS FAST

YOU MOVED SW2 TOO SOON
SW2 TOO SOON

PLAY FAIR
WATCH THAT

DIRTY PLAYER

DONT CHEAT

YOU MOVED SwW2 TOO SOON

000003
000005
000001
000001
000002
031517
003644

THAT WAS FAST ON SW 2
YOU ARE NOW AN EXPERT
GOOD SHOW OLD BOY

THAT WAS FAST ON SW 2
YOU ARE NOW AN EXPERT
FASTER FASTER FASTER
YOU ARE TOO SLOW

- 58 -
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SUCCESSIVE MULTIPLICATION

TYPE UP TO 7 DIGITS
THEN TYPE A 2 DIGIT POWER
NUMBER 12k$

POWER 25

ANSWER 0,14400000000000 TIMES TEN TO THE POWER 003
NUMBER 10RS

POWER 9%

ANSWER 0,10000000000000 TIMES TEN TO THE POWER 100
NUMBER RS

GO AHEAD
NUMBER 999999%s

POWER 95
ANSWER 0,9999901000L4754 TIMES TEN TO THE POWER 693
NUMBER 12345678

ENTER ONLY SEVEN DIGITS HOW OFTEN MUST 1 TELL YOU
NUMBER &S

POWER 123

THE POWER MAY NOT EXCEED TWO DIGITS
POWER 123

THE POWER MAY NOT EXCEED TWO DIGITS CHARLIE

POWER 99
- 59 - g{/




o

ANSWER 0.29512665L430603 TIMES TEN TO THE POWER 095
NUMBER 012345683

NO HIGH ORDER ZERO PLEASE
NUMBER 12345685

POWER 1P
ANSWER = 123456
NUMBER 1234565
POWER ORS

ONE
NUMBER 111111188

POWER 25RS
ANSWER 0,13929520867090 TIMES TEN TO THE POWER 152
COMB INATION OF EFFECTS

SW2 ON READS 125 CARDS
SW1 ON STOPS READER
OFLOW TO STOP

LOAD DATA, PUSH START

NUMBER OF CARDS READ 8

NUMBER OF MULTIPLICATIONS PERFORMED 5k
END OF JOB, LOAD DATA AND PUSH START

- 60 -
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NUMBER OF CARDS READ 21
NUMBER OF MULTIPLICATIONS PERFORMED 258
END OF JOB, LOAD DATA AND PUSH START

NUMBER OF CARDS READ 125
NUMBER OF MULTIPLICATIONS PERFORMED 1406
END OF JOB, LOAD DATA AND PUSH START

END OF DEMONSTRAT ION
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2
2002

THIS

1 63804 3784349 R
2 10268 3310175 ST I
3 74733 3954192 =
4 40490 584.327 =
5o 58198 . . .. 221854 S -
e 68911 9074696 . _ 0O )
[ 76980 693.300 2
. v
[ e - oeB B
THIS SECTION GENZRATES A TABLE OF RANDOM NUMBERS =
L 39813 e ALOEED e Q.. ..
2 55561 583,753 - Z2
3 40476 6564638
4 936715 s 220219 jg .
5 . 10324 T aTe721 ) e
6 52122 9524450
7 86550 589,318 k e
8 o 81781 5864781 _
9 25398 793,782
10 5178 581,157
THIS SECTION GENERATES A TABLE QF RANDOM NUMBERS
1 14305 123,948 R
2 36133 6094736
3 39028 _ 226.888 -
4 91462 2400160 i e e e -
5 3165 5234630 i K e
6 313 5864724 - -
i TOTGE | e o BALe 898 e e
8 64252 3814749 o
S B 11762 979,738 i
10 23057 __ . — —_ -
11 ‘ 55985 __ —
12 22940 602+761
13 79024 v e 1880685 i e e e -
14 71424 5680031 . e
15 _ . 8682 869,912
16 92640 e TH5 2036
17 69296 854,651 )
18 742643 321,077
19 84758_ 7744630 _ N
20 67373 1704449
21 53820 969.179
22 10223 e 2280197 .
23 98558 “ 9504755 -
24 60493 B 969.956
25 23373 6640276 o - e
26 6521 3064598 i
27 9634 - _ _ -
k. 72924
26 93116 i o -
29 5812 -
21 11823 I . ' R
a2 61126
23 11316 1344245 -
i 58795 N : -
5 45710 '
o 225 _
7 €271l
” w064 eiels83 o T T
byans 560 ebRE o )
14190 6094292
! RN 463,020 -

1 0¥ NLMHERS - )
345,490 = o
3524917
e e e

e ) S
. : I v
L 6186923 . e et e ORI - I
871,723 =
25766 ——
4290050 e RS = S
774824 g__
264,623
86641 o)
B LY Y U «

|
M

SECTION GENERATES A TABLE OF RANDOM NUMBERS

qy
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oL

/L

- 99 -

-S9 -

L  TCreCan - . -
“a T vsseny - . - . -
a L 1524650 - .
4on 6580494 N _
L T 138.476 ) — . -
T o156.700 ) o
L8 9206242 _
4y 9184012 -
a0
51 _ I
=2 e e oo o e -
22 I
XA 4654967 - B
55 7112875 — - -
56 5474271
87 3404304 R
58 2992288 -
59 2794991 o
60 3634286 i ] S
61 1258360 e .
£2 9054148 o .
A2 6604032 -
" 437,698 i
65 7214659 — —
66 8994799 —
67 4134287
68 961lel149
649 5284987
76 512,115 e -
71 904567 _
72 2984001 .
732 5704012 o
74 9154190 e
74 524397 -
76 4984377 . -
77 533.853 o
78 2994791 —
79 8284730 _
8C 3764803
81 5154877
82 874044 —
83 9284099 _
84 944603 I
85 6224622 ———
86 9314725 -
87 633.635 o
38 773750 R
89 870,780 _
90 9714750 e
91 3754692 e -
92 408328 o
93 20446 472,953 —
94 63833 4864691 R .
71841 8484544 I
5953 2534695 ~ _
5160 : 90620 e
82320 6884783 R
68949 921.878 .
79667 358.438 . . .
10787 722e20 ____ ————— e
o 21580 T 952,015 o
103 21874 4694980 I
104 24281 677167 —
105 23197 5374615
106 92731 17244294 ——
T 12160 4554715
108 C 84032 251,108 o
149 67685 2671342,
11v . 86242 9466432 - o
111 38532 317.696 I
112 8484 5204261
113 33636 1574129 B
11a 59951 8814054 e
ils 51198 2364735 -
ile 61137 8654294 _
11/ 49681 1044624 _
118 39656 998,613
119 8909 8074961
120 71129 9224622
21 9254404 .
192 4224197
e
124 44088 | 372, !
125 28693 226.132 !




- /9 -

_99_

NijMRFR POwe?

2
A
>
?
10
11
12
11

@
I3
o
5

10

10

10

10

TRUMNCATERN

NUMBFR POWFR TRUNCATED

14
15
16
90
15

2
74
85
96

2
24
26
o8
45
12
18
78

>
56
18
12

10
10
10
99
99
65
74
85
96
10
25
26
27
78
17
18
45

7
89
18
12

KX X X XK X

XXX X X X X

> X

NUMRFR POWFR TRUNCATED

Q
99
aq

A

[e]
15
20

5
15
45
10
20

1

1

X X

XK XK X DX

=

M X X X X

X

ANSWER

62
55086

62

126
11111111110
28531167060
67546215516
149346699502

ANSWER
311505013050
617839704240
1172812402960
B68834460300893509841851440799
469172025408063615
21523359
11076043572741591982438419974
88394150281028508651370093935
547792552280497574758284371040
88572
526807599606308980824
1744349715977154962390
5286457405432405435884
6426100952328217246315695
16807659893548764
7143501829211426574
24379394659122672740198893434
6
170077061056459805662661240
7143501829211426574
25239592216020

ANSWER
66429
868834460300893509841851440799
868834460300893509841851440799
72559410
231627523606479
15
20

1

20

.. 22369620
1257589881178799009421332544
16807659899548764

- 258

1229782938247303440
469172025408063615
2141993519226
3780494710542
7143501829211426574
3041324492229179279
7143501829211426574
6471681049900

28531167060

84

34492631578947368420
71528434512099266415
34492631578947368420
3067940118341250379359
14843696896551724137930
278755018894590847679
278755018894590847679
70519626362998268820
38997607084342876603424
810554586204
170077061056459805662661240
970127681891123453775
1941507093539
1496762644965079997626 81350
9726655034460
328114698808273
2458736461986831360
71528434512099266415
98633464405394656724626914
278755018894590847679
§70127681891123453775
2498347859943093407511563679
11966776581370170
16807659899548764
98633464405394656724626914
547792552280437574758284371040
16807659899548764

IHDII NOILOIS WOYd 1Nd1NO QUVD IO ONIISIT 08 - 08
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- 69 -

0

o

PO OPIPIII DN DD NDDNRONDIPD OO 2PN =S

0 0

0
o

Fol
PRSP PPPOPORDEREDRPEEIITRAD O

0

99

17
a8
17
17

45
12
12

12
12
12
12
12
12

12
45

45
12
12
66
66
66
6h
66
66
66
66
A
66

66
10

10
10
45
45
12

45
12
45
10
10
10
10
12
12
12
17
12
12
12
45
12
45
12
12
172
12
12
12
12
12
45
45
45
12
12
19
45
45

KX X X

>

MO D D XK XK XK XXX XX

> X X

4691720254080 63615
16517952507799247996096362140
167534872139182394
55451384098598319

- . . 21
868834460300893509841851440799
22369620

22369620

1

1

22369620

22369620

22369620

22369620

22369620

22369620

1

o 22369620
868834460300893509841851440799
1
868834460300893509841851440799
22369620
22369620
21523359
21523359
21523359
21523359
21523359
21523359
21523359
21523359
21523359
21523359
21523359
21523359
72559410
72559410
72559410
. . .. ..72559410
868834460300893509841851440799
868834460300893509841851440799
. R 22369620

.. . B68834460300893509841851440799
- 25369620

868834460300893509841851440799

72559410

72559410
72559410

72559410

22369620
22369620
22369620
22369620
22369620

22369620

22369620

 868834460300893509841851440799

22369620

B68834460300853509841851440799

22369620
2236962

22369620

22369620
22369620

22369620

22369620

22369620

868834460300893509841851440799
868834460300893509841851440799
_B68834460300893509841851440799
22369620

22369620

22369620

868834460300893509841851440799

868834460300893509841851440799




oL

9L

/L

AL

[aka¥ o)
[aXar RN
NCL?A
ANLAR
ANLEN
NNLAD
NNLT4
NNLRA
NN4ag
(AT Na)
nNARPD
NnNN&aY
EEYAS
ANKER
NN&70
nneay
NNEQY
NNANA
10618
NNK3O
NNALD
NNK&RGL
NNAKT
nn733
NNAN3
NNR&Q
noagl
NNaR2
ARESY N
ning3
N1173

N1238/
N13y6
nNN407

N0s00
nnsno
nn&ep
nneou
nNeag
0nNs48
ANEAO
nn&7o
nnaRg
nnsag
Anang
nngIN
NnK32
AOEAN

N10uNek
NNLNA
N041R
nnaan
NG Lp
NN4Lty
ALYV NS
NHa78
nonsan
nNYeny
IR LS WA
nngok
nneag
ANKEN
NANERD
nNERTL
nn3Aag
nneog

16

23

m

47
A
25
28
e
a2
3A
4Q

NNART
n"nnn
annnn
NNR4L?
nN732
nnann
NNRN3Z
[aXaletalal
RORBY
nonnn
nna|z
necanp
N1n93
noneo
nN17135
noanno
nN1173
[aloIslalal
nNaonoo
nnnnon
nnonn
noono
[alalakcic)
00035
nON2R
n004l

00021
npn39
No014
nnngon
cNo31

nnoss
00008

NOG1R
99agQ
NOG1&
00515
nns1?
NO4LNS
N0404
noana
noany
nonan?
nnono
nnane

186R7
00000
nnnn
18807
nN064L
NNETN
NDkOu
nnNey 3
N0RaR
17206
1RQ0CQ
1e018
ANG RS
[alaL¥>2
1an14
nNNA2G
Ane <N

nnion
neIng
[alaYata¥el
[alakYa¥e]
la¥ah Na¥al
nn1n?
0100
nnr1no
nnynn
alak Kol
nn100
nnN1np
290100
on1n2
06100
nnIn2
on1on
0n1o2
00102
annano
nAsA0
nnono

1000
0nano
0n0-1
00000
01200
onann
00400
angno
00400
nnnnn
neano
nannn

[$Xa LY eTs]
0o102
10100
onanp
1RR32
nn3nn
179113
10NN
QQQQQ
ney3
oy
nonnn
nns13
alale N
[slelefe].]
1RQQQ

nen_g

LR Y

*

T ok ok ok ok ok K

START

NFTNAL
MESS1
MESS?2
MESS3
MESS4
MESSS

MESS6
MESS?

CLOWN

*

DINIT

*

START

TFSTF

NEXTF

WATY
RCTY
H
RNC3
WATY
RCTY
WATY
RCTY
WATY
RCTY
WATY
RCTY
WATY
RCTY
WATY
RCTY
WATY
RCTY
RCTY
H
RNCD
=
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC

DAC
DAC
DEND

NDORG
RACD
RCTY

H

™
RTM
RNC3

R H AR
NEMADAK
Fe3 HE A

A PRNOARAM FNR DEMONSTRATING VARIOUS FUNCTIONS
OF THF IBM 1620

3363 33 30 I 0 W H 3 H I
PRF-NEMO TINSTRUCTIONS
6303 I I I KR KK
MFSS51

PNFINAL
MESSD

MFSS3
MFSS4
MFSS8&
MFSS6

CLOWN

00000
00000

3355W3 ON FOR PRE=DEMO INSTRUCTIONS®
35sMARGINS SHOULD BE SET AT 15 AND 90@
?BsSET ONLY ONE TAB STOP AT 50e

41 sPRNGRAM CALLS FOR 1 DATA CARDs CC 1 TO 60
21y %CENTERED AT CC 30ne o o
39, CONTAINING NAME 'OF GROUP FOR WHOM DEMO
16+ IS BEING GIVENe )

40,5W3 ON WILL GIVE INSTRUCTIONS AS -YOU GO@
31 3TURN TO CLEAN PAGEs PUSH START®

45,FRROR MESSAGES WILL PRINT ON TYPEWRITER INPUT..

8s FRRORS®
NSTART

3363 3 36 36 3 F I W 3
INITTALTZATION PROGRAM
F 333 3 30 H I3 I W I I
500

#£18+1000 » )
99999, 4 B CLEAR FLAG FROM THOUSANDS
#-941,10 )

#-21+10410

DINITE12

405,400 " )

4044400 ’ -

403,400
4024400
402

xx PROGRAM LOADER

NDINTT :

F I3 36 I I I I H N

DFMONSTRATION HEADING

F 33636 3 36 3 363 336 H I3 K3

406 ‘ ,

HEAD 4y INPUT HEADING LINE 3

041010046

HEANRM, 400

ALPHA ¢DFMO

HNFEND 990 THIS HAS BEEN CHANGED TO NOP
ALPHAGFUNCT s FOLLOWING LISTS
TESTFA11510004, INCLUDED FUNCTIONS
NFXTF49999Q,, IS FUNCTION INCLUDED
FDTITo3%=19090s YES ~EDIT AND PRINT
FEDNUMR=2 3C 1y ADDR AND TITLFE
FDNUMRE 144000004 R

*L2ARZTFSTFA

#723412410

FNNUMRE 15499099, , T1TLE

ALPHA s ENNUMR=24 PRINT

TESTFRRT1 41N, INCR FOR NEXT FUNCT



2L

ANATN
NNAR27
nneay
NNALE
NYASR
nNNA7N
NN6R?
NNARQ

nnaal
nngas
no7INk
nNO718
nn7an
nNn742
NN784
NN766
nNN778
An7on
NNRNY
NOR14
NORPA
NNARAR
TNRSO
NNRA?
anNKR7N
NOR70
NORR?
NNRQYG
nnNang
nnalg
nna3n
nnaag
nna3g
nnasn
n0ae2
nnaeks
N09ks
noa7e6
0NR4LL

17200
177204
17206
17218
17230
17242
17254
17266
17278
177290
17302
17314
17326
17338
17350
17362
17374
17386
17398
17410
17422
17424
17424
17436
17448
17460
17472
17484
17496
17508
175720
17628
17602

1 7TANG
PTROK
17620

14
47
A4
47

17
49

26
26
26
12
26
37
16
43
43

14
46
34
1
4

45
309
11
26
11
49

14
47
42

11
49

76
11

ANBIN
nneny
alaYeXala}
ANETN
NIKGL
T7RNA
annnn

noons
N0RAKR
NORAKI
NO7453
AN753
nn84s
NNRL3
0ng4o
00870
nnR70
nngrs
00R44
N0e3R
nanno
00825
00814

nN9AL
99099
nnaso
00R88
NOBAR
nean?

OCR4?
n09AL
00000

00881
00870
00004

nonNos
17344
17392
17459
17265
17278
17459
17313
17313
17290
17337
17424
CEEETS
17344
17337
17205
95999
17416
90999
00000

17392
17454
39999
17344
17495
17519
17514
99099
17480

NnNNNS
17ARD
1IRTH

3
[alal N 18} M TCSTFEB;]Oglﬂ . 1
017200 RNE  TFSTFass ALL FUNCTIONS LISTED __ |
aning i RCTY s YFS :
nniann ANC3 HNEND i
179R) BTM ALPHA,INSTRy, LISTS OPERATING INSTR
noOO HOEND  RTM  NTXTs0 - B
0nono N R Osso GOES To FIRST FUNCT
NDORG #=4 - - o
3 ******************************i
* PRINT ALPHA AND SKIP SUBROUTINE - :
* 3636 56 3 36 36 9 3 W I I 36 H MR RN -
ns 5
00693 ALPHA TF  WATYEHALPHA=14, INTT TYPE ADDR B
00693 TF  FINDRMA119ALPHA=14sINIT RM SEARCH -
00693 TF #5358 ,ALPHA=1,, STORE LTNE "AND SKIP
0on=-2 SM #623924910s INFORMATTON
99999 TF  LINES,99999 - 4 -
000An" &F  LINFS-1 T ’ ’
non-n TFM  LINFCMR11+04510, INIT LINE PRINTFD
00842 RD  FINPDRM,LINES-2 T )
NOB4Y &D FINDRM,LINES=-3 T
0no-0 SKI1P TFM  #£29,N0,10, INTT LINES SKIPPED
9o0ara SKIPCM TM  LINFS5,99999,10 T
01200 RE L INFCM -
an10? RCTY  RCTY
000-1 AM  SKIPCME11+1510, INCR LINES SKR1PPED
90000 8 SKIPCM o T
NORG *-3 - ) -
99999 “FINDRM BNR UPRM,00999 T T ) 0
00100 WATY  WATY 69999 - e mm—— e
nen-1 - AM  LINECMA11+T910, “INCR LINES PRINTED
00881 - TF  WATY&6sFINDRMEL1,s UP DATE_TYPE ADDR CoTr oo
000=2 AM WATYneg?9IU ’ - TR o -
0nneno B SKIP “" - -
DORA #-3~ " - - B
909RQ TLINECM M LINES-2,99599510, "ALL LINES PRINTED s
017200 BRNE UPRM _
00000 BB Xy TUYEST T -
) DORG #-§~ " T - -
000-~? TUPRM  AM  FINDRME1132510%" " TNCR RM SEARCH -
000600 . B F INDRM ) T -
~ LINES " BS 4 sRETYEG R B e
o * AT I KNI IR NI KA % - .
* NUMERIC TO ALPHA EDIT SUBROUTINE. . oe—mn
* ****%*************************** s
DORG 17200 B .
DS 5 i S N
100071 FDIT TFM"DIGTT&lBaFDNUMR,y oUTPUT ADDR _
173726 TFM C " SET HI ORD ZERO SW_
000~0 _SET SIGN_PLUS :
17205
994099
000KO 1
17205 PLUS FLGA1]oE
000-1 DECFLG SM  FLGA11s1
99999 FLG _ BNF DECFLR399999 99 .
17313 TTF DIGITR119%-1
99999 DIGIT RBD  NUMR,99999 }
000-0 TFM  99999,0510, — -
000-2 UPA AM  *¥-64251C ~
000~1 AM  DIGITE1191910 N
17337 C EDIT-1,DIGIT&ELY -
01300 EDEND BI 9999950130014 HI ORDER ZERO SWITCH _ i
17344 TF  #618sNDIGITE1Bss FINISHED N
00400 D 99999,400
20000 BB
DORG *=9
17472 NUMB  TFM EDENDF69GOON s
17344 TF  SIGN&6+sDIGITE1S8
QQ9R9 SIGN TFM  99999,99999510
000-2 AM  DIGITA1892510 [ S
17337 GOON TF  *6239DIGITELL ) ) ,
99999 TD  MOVEE&11999999s» MOVE DIGIT B
17344 TF #618+01GIT618 .
000P0 MOVE TFM  99999,70510 )
00000 B uPA —
DORG *=13 ~ _ .
“NORG 17602 B
#* ****k*****************************
* BRANCH TO NEXT FUNCTION SUBROUTINE .
+* **%*************w*****#***********
D$ 5 . _
17607 NFXT TF ISFUNSTLsNEXT=1ws INIT FLAG SEARCH. . . . i e
000=1 AM TSFUNARY110




AL

08

st

)
N

17632
1T7AGL
17656
17448
176470
17670
17682
17694
17706
17708
17708
17720
17732
17744
177%)
17781
17753

17797
17798
17810
17822
17834
17846
17858
17870
17882
17894
17906
17908
1984)

19920
00441

19001

179011

17913
17941
17979
17981
17097

18077
18161
18199
18291
18327
18425
18451
18513]
185133
18623
18687
18807
N0406

n1000

01000

71013
NI10RG
N1096
N11n8
nN1120
nN11132
011464
n1156
N1168
971180
01192
017204
N1216
01228
N1240
nyz2s2
N1 764
N 276
1288
N13n0
n131
N34
N1 334

17678
17670
00000
lalalelals}

17620

noone
00001
00000

n0000
17753
00000
0n670

00001}
00021

N0004
17881
1787¢&
17858
17881
17876
17876
90ggq
17876
17858
[olaloXelo]

00160

00004
00014
00018
00004
00008
00040

00042
00019
00046
0c01s8
00046
00013
00039
00004
00045
00032
00060

01084
00036
17608
00694
00694
nl156
00694
00000
01745
no000
01174
01265
01764
1984)

0117¢
01764
01676
Vlska
01216
177,06
19091
01426
Oiedz
Nl426

vouJu
D200
17708
ononn

94999
17681
000M9
00000

00102
00100
00000
00000

17797
19919
00000
17833
19839
000-4
QQQQg
12999
01200
0000

0 102

1000
1178
1013
20300
10821
00102

10727

[eXeTorelo}
0n=-00
00001
00200
20500
Jnc=-1
01400
GOROG
60200
G100

1179
20100
10001
GG200
J11T77

ISFUN

STOP

END

LDBO
LD160
LOAD

AAREA

BAREA
1

EDNUMB

FUNCT

TRSTR

DEMO

"HEAD

(@]
RNE
TR
RB
NORGA

" BNF

TF
TFM

DORG
RCTY
WATY

DORG
DC
DAC

DS
TF
TFM

TF
TFM

TFM
M
BNE
B8
DORG
DAS
DS
DS
b3
ble

 DAC

HEADRM

ok k!

"BFG

INTCM
HALT

¢

DAC
DC

__DACT”

DAC,
DAC
DAC
DAC

DACT”

DAT”
DAC

DAC
DAC
DAS
DAS

 DEND

" DORG

DAC
RTM
BTM
8TM
BNC3
BTit
RCTY
TFM

TFM
TCM
RC2
RACO
BYv
B1
BC2
BNC1
AT
WATY

TFi

T
[a)
N

RC

BSDEPRESSE :
T40y " STARTTD EXECUTE OR AEEE AT A FUNCTIONe

’ 4;0302

LAST FUNCTLON

ISFUNAB10s104
ISFUN
J98TOP

. e — —_— FISE N
*#-9
NEXT612999999’9 FUNCTTON TNCLUDED , ,
69 1SFUNG11ss YES T T s
1245010 : P

#-9

END

HDEND
*=g

1s@

21+END OF DEMONSTRATION®
39 3 3 3 34 36 303 3 3 I 3 3693 2 W
PREPARE [/0 AREA SUBROUTINE
Fo 3 3 3 33 H 336 I I3 3 36 M K K M
4

LOANE] 1 9%=1

LOADE6 s BAREAST . T
LOAD-12 o ] I
LOADE] 1 o¥=~1 ’ o T
LOADE® s AAREAS2 S
LOADEG »4 910 ™
999699469999 -
LOANEE 19999
LOAD-12

*=9
1604919841
»19920 - T
sSTART-1 o o
+19001
440201
145DEMONSTRATING®
18,ADDRESS FUNCTION
490601 - ’

42y RcaETo _INSERTs RELEA:E,,START TO EXECUTE
19s THE NEXT FUNCTIONe
469 RESET AND TINSE
18, AT ADDRESS” 0X000¢ )
49,PROG SWI ON ="TNSTRUCTTONS,
135" ARE PRINTED®

39,PROG SW4 =~ TYPEWRT

45,
32
60

START-36
*****w**%******%***
CARDINPUT, SECTION 1
%***%%X**************
10607 ,
BEG»01C25,08”

369 CARD READING-PROGRAM AND DATA INPUTe =
NEXT$100C

ALPHA,RCTYE29y ~ RETCARR, 3 TIMES — 7
ALPHA sHDss — 777 7 T
INTEM

ALPHA, INSTRyy

WATIME11sNO

COCNT»319,

CHK201’1995
TIMCM
INPUT

CDCNT 41510
OVER
FRROT46CC

" 8W2 oNs READ 125 C€DS
SW1 ON»STOPS READING

INIT FOR COMMENT

COUNT 100-935




9L .

L&

€3

NV
N ARN
nN1372
01484
01306
N140R
01420
N1432
N1aag
01456
PARY-YA
01464
01476
N1488
01406
01406
nN15n8
01520
01532
01544
0168564
01564
01564
1576
01588
N1600
01612
N1624
01632
N1632
01644
N1656
N1668
01676
N1676
01688
01700
01712
M 724
N1736
01744
01744

N1766
01764
01764
01776
01788
01800
01812
01824
018142
10000
10001
10037
10041
10081
10161
10197
10201
10241
10279
10281
10321
10387
10361
10397
104625
10437
10121
10447
10449
10819
10521
10878
10627
17679
10725
10727
10775
1n777
19R4]
n1179
N1176
17608

11
3

14
46
£
39

24
40

14
47
40

14
46
31
1N
1]
40

11

12
14
46
16
49

31
11
12
R

17
39
16
39
34
49

49

15

34
17
16

48

49

Ulars6 LOGO SLITTeE Al ATHARKS GG s CCUNT UINDER -
N145% Mo A r=lydls ]V . -
10106 10636 TR FinOLGH=3 TaYES-1 -
01426 10121 T CHK CM ke idARKA 6 s ENOUGH i
01612 01100 - BH  LASTCiass TG LAST COMMENT e N
10397 0010C i WATY CO3RO B o
944493 §G100 T RFMARK WATY 59359,49 COMMENT
onNnne 00102 RCTY L e
00006 50102 ) RCTY B
61168 50000 B HALT )
DORG #*=3 _
01179 00425 RD230 €M COCNT,12549,
01216 01200 BNE READCD
01288 00000 k] PRINT T
DORG #-3
01179 GONOO MIDDLE CM  CDCNT,50045
01564 01100 BH  BIGss, o
101G4 10424 TR ENOUGH-17sRIGHT=1
01426 0080 AM  REMARKG69809
01543 GOOMO AM  #-1540510
01384 00000 i B CHK )
- DORG *=-3
01426 0160 "BIG AM  REMARKEE9I60ss "
01575 O00CMO - TSM #%=1540+107
01426 10121 TTCHKB  CM REMARKE6IENOUGH
01408 01100 - BH  REMARK-127"77"
D1426 10121 T LASTCM TFM ' REMARKE®»ENOUGH™ T
01408 00000 B REMARK-12— 7~ -
) DORG #-3 )
10120 10260 T OTIME TR T ENOUGH- 1,FTNAL Tss CHANGE TTIMED COMMENT
01426 0280 . AM™" REMARKE6328Us s SELECT COMMENT ~ 7 " ™'
01655 0NOMO SM™ #=T,40,10_ T -
01588 00000 B CHKB o e B
i DORG -3 B L .
17206 1179 - ERROR BTM "FDITHCDCNT ) ~
10361 00100 o WATY BADs s ] o o
01694 10321 - TFM  ERROR&189ERRORSs's "CHANGE COMMENT
15001 00100 T WATY EDNUMB ~ . —
00000 00107 77T TRTTYC j _ .
01264 00000 B TCHK?2 S _ - :
- 'DORG™ %=3 — — e
00694 104457 T "OVER TTBTM ALPHA,POVERssy = 7 "1000 (DS READ -
01168 00000 R B HALT L S, B
. e . ...DORG %=3
01265 00006 TIMCM TDM CHK2&19699 SET 125 CDS SW _ON e
0000C 00102 RCTY R
00694 999997 7 WATIM BTM ALPHA,59999,, TIME MESSAGE -
01799 TO77TT T T T TR T WATIME 1T s WDT IME
nNN0O 006BD T H )
01216 00000 B _READCD e
B 6 YO0 SORE =3 " -
- DORG 10000 -
00018 _ WORDS 'DAC 18,LITTLE JOB %NiCEme -
00002 T DAS 2 I
00020 DAC  20,LET ER RUN CHARLIE @ e -
00040 REFA _ DAC 40,6000 _READER, TRY TIMENGy SW 2 ON@ -
00018 Y Yo 189516 DATA e
00002 DAS B I e
00020 FINAL ‘DAC_”gQ;ENOUuH = LETS GO ONe __
00019 DAC  19sWHAT =
00001 DAS 1
06020 TIMED DAC 20530 SE(
00018 'ERRORS DAC 18»MORE ERRORSS
60002 DAS 2
00018 BAD ~ DAC 18sBAD STUFF_IN CARDe - -
00014 CDSRD DAC 14 CARDS READs @ e o
n0006 RIGHT ' DAC  6sRIGHT@ _ .
00004 YES DAC 43YESe
ENOUGH DS sREFAL40 _ S
00004 DC 450102 .
00034 POVER DAC 34,STQPs STOP, STOP 1000 _CARDS READ & S
00004 DC 440401 _ — o . -
00027 INSTR DAC 27.READ CARDS - SWly SW2s OFFe
00026 DAC 26+STOF READING. == _SWls ON@® . B
nN0026 DAC  263sREAD 125 CARDS == SW2s_ON@. _ . .
00022 DAC 22+1/0 - PROGRAM OR STOP@ . - .
0004 DC 440102 —
non23 NOTE  DAC 23sNOTE THE TIME AT START® L
00004 DC 450102
nNn005 WDTIMF DAC  5,TIMFe i S
NANRC INPUT  DAS 80s15841 N
nnnng CDCNT DS 3,HALTAIL Lo ; I I
60004 RCTY  NC 490003+HALTSS o
N"XT DS 117608




PGl

ARV

Cann

arnnn
02000
noNi3
N7036
02N48
nN20/0
n>072
N20RG
nNYNaRA
aoing
NP0
2132
N2144
N>136A
N214AR
a2180
nriay
ny2na4
N221A
N?2228
aNPo4n
RV
027264
2276
N2 2RR
n2300
n2212
N2324
N7336
N2 234K
N2360
Nn>237
N2 3R4
0723466
N2408

8L

02420
02432
02444
N2456
NP4LAR
02480
02488
N2488
2500
no>a12
02520
02520
02532
nNo844
10RGQO
10807
02227
17206
19001

19R40
10811
17834
17823
1NR27
10R29
10918
10063
11015
11029
11117
117om

11241

11243
11219
17608
DTS

4L

nInnE
n3INAN

A

47
3G
34
ig
34
49
&7
49

Ta

49

MQ

nN’n36
nony 2
17606
N06934
0C694
02108
00694
nonnn
n2727
17834
annNe
02180
021R0
02800
1103¢
10807
0084
nong)
10R0&
10807
1UR1©
17206
10910
19927
17206
jac4a
19661
19951
02227
17206
19870
14881
16841
02488

02192
19001
00000
11201
00000
02096

n2520
006094
0?2108

02227
02197
N2432

NO0NR

[S3eTeXe2N

00012
00Ny
00043
000724
00026
00012
no039
00042
00019
00004
00038
noo2a

N3A]NKE

G102

2000
10813
2013
20300
TOR?9
on1n?
O 000
D 000
nnnoo
00100
Q0200
n0000
004G0
10823
aneo
0 0ne
GNN9e
6o0nn
00060
[ORVISL)
190G0
000-0
0n6qQ
16000
200-0
000-3
G00-1

2227
19000
000~0
00400
50200

00100
00100
J0103
00100
00102
00000

0Nn100
11243
00000

o 125

01200
nnono

G102

AL2tia
FOT
EANUN -

HD
REG

HALT

WOW
GO
WK1
WK 2

DONE

GOON -

AOK

VALUE
COUNT
EDIT
EDNUMB
OUTPUT
RCTY
LD160
WJo

INSTR

HEAD
MESS1
MFSS82

NFXT
ALPHA

C

NU oG

DAC
8TM
RTi4
BTN
BNC3
BTH
RCTY
TEM
BT

BiNC1
BNC2

WACD

SF
SF
TF
cF
TF
BTM

TM
RTM
TR

TEM
TFM
AM

BTM

TFM
WACD
BC2

BNC1
WATY
SPTY
WATY
RCTY

DORG
BNC1
BTM

DORG
M
BNE

DORG
DC
DS
DS
DS
DS
DC
DS
DC
DC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DC
DAC
DAC
DS
NS

*DEND

DORG
R

1
b o b R
i

mi}ﬁ****%%
SECTION 2
3*

AR R R H KA

v
i
'

2uoo

REG»0102+08
125CARD OUTPUT®
NFXT5»2000 B
ALPHASRCTY §2
ALPHA s HD

HALT L
ALPHAS INSTR s s

COUNT 03
LD160sC8>

INITIALIZE CARD COUNT
CLEAR OUTPUT AREA

WOW
WOW
GOONGE12 999

HEAD
VALUEsWJDT s s
Bbos7

91448
VALUE=2+9619
VALUFE=-6

WJO=-449G

EDITs35
OUTRPUTA70,EDNUMB=1
OUTPUTEB34+510,
vaT,qa

UTPUTA1C4 s EPNUMB-1

BOTH SWITCHES ON

GENERATE RANDOM NUMBERS

SET UP NEW MULTIPLIERS

FIRST RANDOM NUMBER _

OUTPUT&lleolO’
OUTPUTE113503,10,
COUNT 1910y
FDITsCOUNT

OUTPUT&30,EDNUMB~1

OUTPUTEG15910,
OUTPUTK1 )
GOON

SECOND RANDOM NUMBER
WITH A DECIMAL POINT
CARD COUNT

GO
EDNUMB 9 9 s

MESS1

HALT=12
*=3

AOK . . S
ALPHASZMESS29 s
HALT ’
*=3

COUNT 4125489,

GO )
DONE

10800
8516895419
TWK2611 .
917206
$19003
219840
4450003
917834
12+326331030377
440401

43 9PUNCH
2495W1 ON
269SW7 ON
12+1/0 TO
39y
42

STOP®

TABLE

BOTH SWITCHES ON

"PUNCH 125 CARDS

DATA CARDS CONTAINING RANDOM NUMBI
TO_ STOP PUNCHING®
TO PUNCH 125 CARDSGE..

THIS SECTION_GENERATES. A ..
OF RANDOM NUMBERS

" TYPE OUT CARDS PUNCHED.—— . o . .

U

19sDATA CARDS PUNCHED®

450102

3851 FIND IT CONFUSING WHEN YOU HAVE BOTH

29y SW1 AND SW2 ONs START AGAINE

117608 . - R .
»00694

B335 33 3 K SR IR 3

TYPEWRPITER 1/0%

SECTION 3

33 3 3636 o 33 R I I S B N KN w N

3000
RFGaUT1U2+08




o0&

/8

L5

nN3intis
N31NE
nN3120
N31%2
N21ab
N316A
N3148
03180
N3192
LEVIA
N37216
N3228
N3240
LEVLY]
N3064
N3272
N3272
N32 R4
03296
03304
N33NG
03314
N3328
03340
1352
Na12460
N3360
n137p
N23R4
03392
N33
N3404
N3a16
N3428
N3440
03452
N3464
N3476
N3LAR
n3300
nN3812
03574

N33364
03548
03560
03872
03584
03596
03608
11600
11603
11607
11609
11665
11733
11815
11807
11RR1

11883
11973
11078
1tra8y
00405
19841

17608
N0AGY
17834

nannn
[aYNalnlsl
nenys

J4076

NLNRA
Ngi1ne
Ng117
Naj24
AR IEYS
N4g148
natan
Nu3 72
Na Ry

34
49
15
37
46
45
4Q

N0068
T7TANE
RRIEIA
YA
11677
anean
03204
N0694
00060
00oan
17834
03272
03560
N06S4
N3204

N3304
00694
03204

n3501
19841
03360
00000
03216

03392
00000
03416

00000
anonon
11977
11976
11973
11976
00000
11981
nnoon
19841
11976
00000

00000
03204
03501
19841
03340
03362
03372

00004
00004
00028
00034
00035
00004
00036
00004
00045
00002
000013
00002

04076
onn32
17608
NN6E34
nNo6cs
04136
00634
neono
17738
17801
alelskele}
j0azo

- - -

NUMERIC

HD3 DAC  485VARIABLE LENGTH,ALPHA R
1000 BRFEG BIM  NFXT,3000 5 H -
11605 ) BTh ALPHALRCTY&2 .
3013 ) RTM ALPHA,HD3 . B
00-0 ) CTFM CTR-1,08,1C — B S
on102 - RCTY - e -
20300 BNC3 HALT3
11609 BTM ALPHA$INSTR B e e
001027 RCTY i B ) - -
0onano HALT3 H -
004086 BT ' LD160sRM&4 T — R
G160 RC1 GO - -
0072060 BC2 ALFA = . —_
11807 RTM  ALPHA+ERROR1 . — .
20000 R HALT3 )
NDORG #-3 : -
00200 GO BNC2 NUM , -
115683 BTM ALPHA,ERROR2
50000 B HALT3
DORG %=-3
0n008 NUM TOM OUT&E1s81
06100 RNTY OUTPUT
00400 BNC4 *£32 . .
00102 GOOFER RCTY . . -
00000 B HALT3612 —
DORG *=-3 ) s
10869 BNR  GOOUT,0UTPUTE28 ) o .
n0108 TAB TBTY T e -
00000 Ny R GOOUTE24 A e —_
) DORG *-3 —_—
00102 GOOUT RCTY - ) R
00102 ’ RCTY - L —n
000-1 AM  CTR-141+10 T
00000 CF  (CTR-2
00100 WATY A e .
00100 WNTY CTR-Z R -
00101 SPTY -
00100 - WATY EQ o i} - -
0n1n1 SPTY ] o -
00100 ouT WNTY OUTPUT . ) —
00000 - " SF CTrR-2° N _ -
00102 RCTY N
onin2 RCTY R e _
00000 = B . HALT3. -
0009 ALFA  TDM ouTs1.9,,
00100 RATY OUTPU
00400 BC4 Goorsﬁ -
19897 BNR GOOUT}OUTPUTGSB
00000 B TAB” -
) DORG 11600 - .
RCTY  DC 440003 ~ e .
DC 4,030} _ _
INSTR DAC 28sSW1 ON SW .
DAC  34sSW1 OFF SW2
DAC 35,TYPE IN UP -
DC 440102 e
ERRORL DAC 36sCOMEsCOMEsTURN ON EITHER SW] OR SW2e -
DC 440102 . .
ERROR2 DAC 45,MAKE UP YOUR MINDs TURN OFF EITHER SW1 OR.SW2@.
A DAC  2sAe@
CTR DC  3500@
EQ DAC 2s#6 . ) . -
RM4 DS 1405 . .
OUTPUT DS »1984] e - -
NEXT DS 117608 . B B ) - B
ALPHA DS 100654 = N
LP160 DS 217834 w ;
DEND - - -
* -
* ADDITICNs SECTION 4
#* 333033303 3K 6 M I . ) .
PORG 4000
0102 R RFG+0102+08
HD DAC 32,ADRITION OF A COLUMN OF FIGURESE
4000 BEG RTM NFXT#4000
12501 BTM  ALPHARCTYR2
4013 RTM ALPHAsHD
e300 RNC3 HALT
17408 RTM  ALPHA,INSTR
ancrn HALT H :
00403 8T  LDBOsRMSG
[oTeBNate] WATY NUMR
aMep RCTY o
0300 RNTY RARFA - T




ﬁA1°F .

42103
n6220
nNG232
04240
06260
- 04252
04264
04276
N42R8
04300
04312
04324
04336

. 04348
04360
ne372
04384
04396
04408
04420
04432
04444
NL456
04468
04480
044¢2
04504
04516
04524
04524
04536
04548
N4560
04572
N458%4
04596
04608
04620
04632
04644
04656

z8

04668
04680
04692
04704
04716
nN4728
N4740
04752

04764

n4772
0772
N&G7R4
ne796
04804
n48NG
n4816
04R28
12400
12403
12408
12463
17469
17608
00694
00405
17798
19920
17206
19001
17501
12857
12615
12606
12625
12627
17687
127589

®
©

D8O00

34
12
14
47
17
34
39
34
49

19
34
49
39

49

-

PCTY Z
RC4  +=6C : :
: BNR  X£22,RARTARL
j R SMALL T ’
. DORG #~-3 o
wafa - TFM  BARSAZ150510
04772 BNR CLOWNIBAREAEB .
04426 TFM  GO&69COUNT . e ———
04420 199" BNR GOsBAREAET e B
04426 AM  GOG651+10° -
04420 BNR  GOsBAREAGS L .
04476 AM  GOE69110
04420 BNR  GOsBAREAGS o
04426 AM  GO&691410- R -
06470 RNR  GOsBAREAG4 oo I .
04426 AM  GOE&691910 - -
04420 BNR GO sBAREAE3 S
04426 000- AM  GOF691910 .
06420 BNR GOsBAREA&2 -
04426 AM  GOE6s110 .. .
99999 6O TR 9G939,BAREA=Z ~ T
12&25 TF CTWOSCTR o
12627 WATY TIMES T
80000 RCTY L .
19940 RNTY BARFA£20
00000 RCTY ) -
04524 BNC4 %532 o
19947 TF  BAREAS22.RMZ™™
04444 8 GO&24 - -
T DORG *=3 )
04804 BNR CUTUP sBAREAEZZ
04584 BNR OK»BAREAGEZT ) -
12759 TUSMALL  WATY PIKER T B )
000Nn0 o RCTY ""“
04136 B HALT L -
18940 ok ' SF BAREAg20 T 7 ) w
16941 ” M BAREAS2192 o -
04548 013 CBLT SMALL - ;
12615 1267 ADD A T CTRHCTWO - N
04680 ) BNC1 GO ___» . _—
17206 - BTM 1T - -
15001 - WATY epNUMa T B —
00000 00102 - RCTY L o e
19541 000-1 LBOON _ SM ~ BAREAE£21s1sl —
19941 000-1 CM~ BAREA&21+1410
04620 01200 - . BNE ADD R -
17206 12615 - BTM  EDTT,cTR™ 7 s -
60000 5010 BTy "ot et e —
13001 00100 WATY EONUMS
00000 J0I0Z - RCTY - T N
04136 Gpooo T T B HALT T
’ ) DORG #=13 - -
12557 00100 CLOWN _WATY ERRONE
60000 007102 RCTY
04136 00000 - B HALT - T .
‘ - DORG w23 R i i
12687 00100 CUTUP ~ WATY ERRTWO
00000 00102 ) RCTY ) -
04136 00000 B HALT o
) DORG 12 — .
00004 ne
00029 " INSTR  DAC ~
00017 DAC  1750VFRFLOW TO S$TOP® -
00004 RCTY  DC 440003 — — 77 " T i j
NFXT DS 517608 o -
ALPHA DS 100694 - )
RM4 DS 100405 T .
LDBO NS ,17798 T .
RARFA DS $19920 )
FDIT DS 417206 o - o
EDNUMR DS s1900y T e o
00028 NUMB  DAC 28>ENTER AN ETIGHT DiGIT NUMBER@® e _
00075 ERRONE DAC 2551 SAID ONLY EIGHT DIGITSm —
00010 CTR ns 10 | - — e
COUNT NS sCTR=-0 o o o L
00010 CTWO DS 10 o o o
00n3an TIMES DAC  30sFNTER COLUMN SI1ZE, TWO DIGITS® .
00036 ERRTWO DAC 3691 SAID ONLY TWO DIGITS, START AGAIN® .
00035 PIKER DAC 35,THIS JOB 1S TOO SMALLs START AGAINe ———— " "™ " @
NEND -
* L L R L LR L T 2 T 2T R i )
* LOGICAL DECISION, SECTION § . o
3+ 363 3 36 36 3 3 36 3 6 I 3 36 3 I I I I A K H I W W
DORG 5000 h o




b8

s

05000
05013
05054
05066
05078
05090
05102
05114
05126
05138
05150
05162
05174
05186
05198
05210
05222
05234
05246
05258
05270
05282
05294
05306
05318
05330
05342
05350
05350
05362
05374
05386
05398
05410
05418
05418
05430
05442
05454
05462
05462
05474
05486

05498
05510
05518
05518
05530
05538
05538
05550
05562
05574
05586
05598
05606
05606
05618
05630
05638
05638
05650
05662
05670
05670
05682
05694
05706
05718
05730
05738
05738
05750
05758
05758
05770
05778
05778
05790
13200
13201
13211
13213
13223

M9

17
17
17
47
17
48
27
16
16
16
15
36
46
34
2L
2L
2L
16
16
16
45
45
45
39
49

12
12
12
43
39
49

14
46
43
49

12
43
26

39
49

11
49

12
43
43
26
39
49

12
11
49

39
17
49

12
43
26
39
43
49

11
49

34
49

39
49

05054
00021
17608
00694
00694
05114
00694
00000
17798
05397
05468
05485
19920
19921
05650
00000
5238
525
5262
13756
13761
13766
05638
05418
05350
13693
05650

05397
05468
05485
05462
13315
05650

19922
05778
05538
05386

99999
05518
05504

09999
05650

13756
05462

19921
05670
05606
05592
99999
05650

19922
13761
05562

13627
00694
05126

19921
05738
05712
99999
05758
05650

13766
05670

00000
05462

13913
05650

00004
00004
00004
00004

0 102

5000
13913

5013
00300
13773
00000
00405
19922
19922
19922
0000~
00100
00400
00108

5K38

5K50

5K62
13201
13307
13503
19923
19922
19921
00100
00000

000~1
000-1
000~1
99999
00100
00000

00-13
01200
19921
00000

000=-1
99999
13756

00100
00000

000J2
00000

000-1
19921
19922
13761
00100
00000

000~1
000KO
00000

00100
13213
00000

000~1
19921
13766
00100
19922
00000

000J6
00000

00101
00000

00100
00000

HD5
BEGS

HALTS
CLR

GOA

NUMB

GO

NAVT

ROUT

GOC
upP

GOE

BAD
GOOF

GOD

GOF

GOG

FUN

ONE
OLMO

DAC
BTM
BTM
BTM
BNC3
BTM

BT
TFM
TFM
TFM
TOM
RNTY
BC4
TBTY

TFM
TFM
TFM
BNR
B8NR
BNR
WATY

DORG
SM
SM
M
8D
WATY

DORG
™
BE
BD

DORG
SM

TF

WATY

DORG
AM

DORG
SM
BD
BD
TF
WATY

DORG
SM
AM

DORG
WATY
BTM

DORG
SM
8D
TF
WATY
BD

DORG
AM

DORG
SPTY

DORG
WATY

DORG
DAC
DC
DAC
DS

BEG5+0102+08

21sDIGITS TO ALPHABETICE

NEXT #5000
ALPHASRCTYE2
ALPHAHD5
HALTS
ALPHA s INSTR

LD80OIRM4L s
NUMB&115199224
NAVTE64+19922
NAVTE234919922
1992040511
1992199

GOOF 49

*5160%61697
*5169%61607
*5169%61697 o
CTROPONE s+ »
CTRTH»TEN
CTREs TWTY
BAD+199234
G0+19922
GOA,»19921
ERTWO s
GOOF

*=3
NUMBE11+01910
NAVTEEs01910
NAVTE23+01410
NAVT 999999+ s
ZERO

GOOF

*=3
19922501359,
FUN

GOCs19921
NUMB

*-73
99999501510
ROUT 999999
*6189CTRO

9999

GOOF

%3
CTRO»12510
NAVT

*~3
1992151510
GOD19921499
GOE 199224
*6189CTRT
99999

GOOF

*=3
19922519109
CTRT$20+10
upP

*=3

ERONE
ALPHA»OLMOE29 s
CLR )
*a3
1992191410,
GOF 419921
*6184CTRE
99999
G0Ge19922
GOOF

*=3

CTREs 16410
GOD

*-3

(XX

NAVT s

*=3

HAHA

GOOF

13200
4sONE@
450002

49 TWOR

4y

SET INPUT TO RECORD MARKS
INITIALIZATION

READ TWO DIGITS
GOOF SWITCT

TIME DELAY FOR TABULATING
TIME DELAY FOR TABULATING
TIME DELAY FOR TABULATING
INITIALIZATION

TEST FOR NUMBER OF DIGITS

NOTHING ENTERED

THIS LOOP CHECKS 1 TO 9

SPECIAL COMMENT WHEN NUMBER IS 13

10 TO 19 RANGE
20 OR GREATER

THIS LOOP CHECKS 10 TO 19

RCTY TWO TIMES

THIS LOOP CHECKS 20 TO 90

SPACE THE TYPEWRITER AND THEN
GO TO THE 1 TO 9 LOOP




28

a

~ad

EETTIY

13727
13247
12249
1272c0
12241

137271

12773
12288
127207
12307
123158
12375
12227
13345
12347
123245
12247
1313RE
123R7
13408
13407
12425
12427
13445
13447
134A7
134R5
12487
135603
12817
13810Q
14533
14626
13549
13R%]

13668
13567
13581

126RKR3
13800
136113

13415
13627
13693
13756
13781
13766
nN0694
17798
13767
12771
13773
13817
11881
nnans
132911
17608
12013

nanon
nanON
nAN13
N6NAG
nen7e
NANAR
NAINO
ne112
NA124
N6 36
NATLR
N&E1AND
na177
Ne1AY
N6E106A
N620R
NN
NAR222
NA264
Napag
NADAR

nnaok
00008
[lalataW
nAnng
nanno

nanng

0co0s
nnnne

nonné

NNONEK
00N04
000ns
nnnny
nonNne
nonna
00007
nonNG
nonoe
nnnno
noonag
n000?
annng
n0ons
nononR
00004
00010
nonne
anoony
n00NAR
noon7
nnnno
nonn7
nnonz
AnoNG
00004
00004
n00ng
00006
00004
00008
noon7
noon?

nonne
000313
00030
00005
n000%
00005

00001
00004
00022
00017
noo029

00004

00034

N&NGY
nnnz2e
17608
nogo4
(61T
ne124
00694
annnn
USRI
nK287
nAZRY
na20gR
NKP&T
NA281
06284
NAPEY
NADRE
aon N

Lbh NRTAL

Ne258a

0 102

6000
6981
«0112
0n20n
6R53
onyny
nno>0n
annny
AnNNNg
nnonn
nnnnea
[sXalalal4
(SN elake}
an=nn
Noann
(e lake
nno>nn
000

TEN
ZERO

TWTY

ERONE
ERTWO
CTRO
CTRT
CTRE
ALPHA
LNRO

INSTR

RM4

RCTY
NFXT
HAHA

*

HNA
RFG6A

HALT6

AONN

CLR

anp

NAC
naC
NS

NAaC
ne

NAC

nac
NAC
NAC
NAC
DAC

DORG

NAC
RTM
RTM
RTM
RNC3
RTM
RCTY
RNC2
DM
TOM

ThM
TDM
TFM
TEM
™

RC?
AM

Ay THREFER
SaFOURA

>t -
BsFIVFn

2

LeSTXA

by

69SFVENG

b4 FIAHTR
RyNINEB

Ly TENA

8 4ZFROB

2
RsFLEVEN m
. s
7+ TWELVE®
69

Ay THIRTEENA
)

Ay FOURTFENR
2
BsFIFTFFN®
by
8+SIXTFEN®
LX)
10+SEVENTEEN®
G+ FIGHTEFN®
2 ’
8yNINTFEN®
7+ TWENTYeR
29 -
TsTHIRTY®
2 o
63FORTY®

4y
6$FIFTY§i'

4
69SIXTY®
o —
8, SFVFNTY®
TsFIGHTY®
5, SR

i
O S X

6sNINTYR

33,ENTER ONLY TWO_ CHARACTERS PLEASE®
30,G0 AHEAD AND ENTER TWO DIGITSe

440301

22,5Wi, SW2 -- ON OR OFFe
17,0VERFLOW 76 8Tope™ T 77
20, TYPE 1R ANY TWO DIGTT NUMBERe

100405
45,0003
917608

24,51 DO NOT LIKE THE NUMBER THIRTEEN®

****************&&****i*ii&***g*#iif B
RAPID 3UC§ESSIVE‘ADD[I]ON1“5ECTLQN,6 .
N H A IR R BN

600N
RFG6+0102,08

26 sRAPID SUCCESSIVE ADDITION®

NFXT56000
ALPHARCTYE2
ALPHA s HDE
HALTE
ALPHA 4 INSTR

GOON sy
ADD=119719
ADDS 134699
CLRasy
ADN=11969
ADNS 13,67
SUM40,8
SUM=3,0,49
SIMe 1,400
195
FRRMNg g9
SUMs1410,

TEST FOR THE PRESENT SW2 SETTING

AND THEN INITIALIZE THE LATTER TESTS.

SO THAT CHANGING SW2 WILL BE
FNOUGH TO TEST FOR CHEATING AND
STOP THE ADDITION

CHEAT MESSAGE
ADD ONE TO THE COUNTER AN THEN

@ .



'l 4

L8

TRIRN
NADND
AN
NA21E
NR3DH
TAILO
NARGD
nNk3IGL
NA3T7H
NAIRA
nk4ON
06412
NA424
NAL2K
Neban
Neabs
06456
NhLks
NAbbL
NRL7A
Ne64LAR
N&&ON
N&81p
NAR24
NAK22
NA53D
NARLY
NARGD
NASED
NARAL
NGEE76
N65R8
NeEANC
N&KAT?
06624
04636
Nen4sEe
NAKRA
NAKRGA
NAKGR
NKAETE
N6KAT6A

NAARR
NR700
NA717
NAT24
NAT736A
Nep744
NA744
NATRA
NA764
NA764
NR776
NA7RA
NARNNO
NARI?
NER24L
NARZA
NARRK]
NARE3R
NAOHA
npo7a
17608
NNROL
14000
ranny
14n48
14089
14128
T41A7
142na
147258}
Y4789
143673
14417
144R3
14875
Tuse7
14AN7
14ANQ
N&a»84G
TAARLT
T4/08R
Y4aT1Q

Y
)
2y
24
24
42
42
42
3a
34

14
4k
La

oR
14
HA
20
34
1
14
46
4Q

12
Lo

30

EVA
11
14

49

12
4q

29
4

14
a7
14
49

NA A A
NaD4LY

Neaa’

nnANG
NeaAg
NE6TE
NABED
NAR4AL
140Nt
anpne
NA3R?
0A3RD
neGLG
NR124

NA3ARD
N0A124

14128
0nnone
NAL70
NALT0
0AR3D
06124

N6470
NA1L24

NART7R
NAGNEA
NAATA
142Ra
noo &
NARQL
0&504
0k656
06124

N&BQ4L
06124

14483

oonnn
NA6R?
0R6R?
06744
0A124

0RARY
NA12 4

146473
anonon
NATTN
nN&a770
0R1 24
n&a770
0A124
00004
[alaloR/
0nQ1 7
nnnny

W lab 3
noo»?2
NnO01R
00021
00021
00021
00019
nonan
00027
non33
nnnat
nnA2
AN N
nonn
nnonl 7

00024
00010
0000A

P Xalal
[a¥aYala¥el
nninn
nnre
nn1m
06280
06252
0ADR3
nnron
nnIng
Nno44
14133
01200
nonooe

00J3?
00000

00100
0on102
nNOOM»
147013
01200
000n0

noJsg
anonn

06751
n00-0
01100
0n10n
0n1ns
00004
14481
01200
00000

00Ja2
noonn

00100

00107
000M2
1465]
01200
0nnno

NOJkR
nnonn

n0100
nnIn2
NOnoK 6
14709
012n0
14643
ononn

HFRF

ouT

SMALL

ouT2

MID
M

RC

INSTR

RCTY
NFXT
AL PHA
cOMA

COMB

cOMC

COMD

SUM
CMT

ANC?
cF
WNTY
SPTY
SPTY
RD
BRD
18]
WATY
RCTY
AM
M
RE

PORA
sM

NORG
WATY
RCTY
AM
M
RE

NORG
SM

NORG
™
CcM

WATY
RCTY
AM
M
BE -

DORG
SM

NORG
WATY

RCTY
AM
CM
RE

3
DORG
SM

R
DORG
WATY
RCTY
AM
M
BNE
TFM
R

DC
DAC
PAC
nC
ns
ns
NORG
NAC
DAC
DAC
DAC
NAC
DAC
DAC
DAC
DAC
DAC
DAC
NAC
NAC
NAC
NAC
ns
NAC
DAC
ns

i
1
§
!

b ek R i
AP AT SO T ) i

i

APNy s, ) TEST SW2 FOR STOP
SUIM=5

SUNM—&

RIGsSUM=Gyy TEST FOR NUMBER OF DIGITS
MINySUM=2 4 THEN SELFCT A COMMENT T
SMALL » SUM=1 B

COMA 4,2

}

HFRFE Ay by CHANGE COMMENT

HERF £ 63 COMAF 132 e
OUTs s, ' REINITIALTZE COMMENT
HALT#

*-3

HFRFRA 132,49
HALT®

*-3

COMR, , 2

SMALLAA 42510, CHANGE COMMENT ™~
SMALLA&sCOMBE168 C
OUT294 ’ REINITIALTZE COMMENT =~ 7
HALT® o o
*m3

SMALL%.6 4516849
HALTS®

*=3
CMR11sSUM=3 ~ : -
RCEE90 510 )
RIG

COMC 42 L
4985 o
RC-69644910, CHANGFE COMMFENT
RC~63COMCE1672 3 o

OUT3s 4 - REINITIACTZE COMMENT ™ & 777 7777 e
HALTS ’ T
*-3
RC=65192+9
HALTS

-3

COMDY, 4 2

BIGH6E142510y
BIGE6sCOMDE168
OUT4 94
HALT6

*#-3
RIGH6416849
HALTG

*#e3

CMT 942

*#=18426510y
%#=30,FNDE26
HALT6 o
ERRO&EGB sCMT 4
HALTS - S .
4450201 ‘L . e e
45,PUSH START THEN CHANGE SW 2 TO STOP ADDITIONe
17sOVFRFLOW TO STOP® B - .
45,0003 )

417608

+006924

14000 ) )
22>THAT WAS FAST ON SW 2m@ o
225YOU ARF NOW AN EXPERTm o N o
1856000 SHOW OLD BOY®

21,YOU CAN TMPROVE THIS®
?1sTRY 1T ONE MORE TIME®
?19FASTER ON THE SWITCHe
19sTWN DIGITS 1S FASTe
32+FASTFR ON SWITCH2 TO REDUCE SUMe
223THF 1620 15 FASTER THAN YOU ARER
3351 KNOW YOU CAN DO BETTER CHARLIE®
21+FASTFR FASTER FASTERnm

21,Y0U ARE TOO SLOW »

205SPFFND 1T UP CHARLIE®

1+A

175GET THE LFAD OUT®

s HAETO

26s YNU MOVFD SW2 TOO SOON®
104PLAY FAIR®

A




94

‘4

ey

VLTLR
14747
14773

[alrdalalal
n7nnn
07013
NT064L
nNTN76
N70R8
n7100
n711?2
N7124
07136
07148
N7160
nN7172
07184
N7106
07208
nN7220
nN7228
n7278
n7240
N71287
N7264
nN7272
07272
0N77R4
07206
07308
N7320
07332
N7344
N73864
N7364
nN7364
N7376

N7388
nN7400
074172
07424
07436
07448
07460
nN7472
N74R4
07406
07508
07520
07532
07540
n7540
N7R&D
N786/4
N76572
07672
N7584
N7596
N76NAK
N7620
nN7632
07644
07656
N7668
07680
N76R8
N7688
n7700
Hn7708
N770R
N7720
07752
Raans
7756
077168
N PTRQ
O7inp
7RG
':‘ l. L2l 1 t

GIJRE
[alalala¥
nnn1 g
00011

N7N64
00026
17608
00694
00694
07124
00AQ4

nono
00694
17834
19847
00694
07136
07228
30604
07136

1449278
07272
elel 27
N713¢

00694
17798
19020
00604
07272
07364
00694
07272

07944
07477

2
o = - ;
NAC  114WaTCH THATE o
[ARY by .
- PAC  13,01RTY PLAYER® :
END DAC  11,nONT CHFATb 3
h NEND o
* 7 ****»*i******i********&*****i‘***&*
* SUCCESSIVE MULTIPLICATIONs SETTIC
#* ************#&************&*%i?ﬁ*
T HORG 7000 T o - .
0 102 ) BFG7sN102508 7 ~ o -
HD7 DAC  265SUCCESSIVE MULTIPLICATION®
7000 ‘REG7  BTM  NFXT,7000° 7 “> —
15549 BTM ALPHASRCTYE2 - _
7013 BTM ALPHA,HDT ~ T T R
0nano BNC3 HALTTY 7 N o
18021 BTM ALPHA,INSTR . e o
00000 HALT7 H 192 o o - —
18121 ENTER]1 BTM ALPHA,VAR1 ~ o
00405 BT LD160yRM4 ) o - o
00100 RNTY NR=-7 o
15549 RTM ALPHA,RCTY&
00400 BC4 ENTFRI - .
19847 ANR  LOOP1¢NR=7" "7~ e -
15150 BTM  ALPHAJERMESTy, REQUEST AN ENTRY
00000 B ENTER) ST
DORG ¥=3 R e i
19884 LOOPI RNR FRRORYISNRsy ™™ CHECK FUR“TUU"CGNG’I”NUHEEﬁ'
19847 BD  FNTFRZyNR=7 ~
15181 BTM ALPHAsFRMES2 o ) )
00000 R TENTFRY )
DORG #=13
15141 ENTER2 BTM ALPHAVARZ
00405 ’ RT LNBOsRMg T
00100 RNTY PR=1 " T
16549 RTM  ALPHAZRCTY&EZ ™~ ~ o R -
00400 BC4 FENTFR2 777 e
19970 BNR o 0
15169 RTM REQUEST AN ENTRY o e
00000 ’ R » e o i o e i hon % <iae e it Sema——— — :
DORG #= ’ T o
169927 LO00P2 RNR FRROR?sPRE173y CHECK FOR_TOO GREAT A POWER o
10973 ANR ~ CoMPyBR - o L
19920 0 199215199208y . . _CONVERSIQN QF A SINGLE DIGIT POWER. X.
0n00- - TDOM 19920505113 _TO_ A DIGIT POWER. OX. —
00000 COMP SF NR-7 e
00000 . SF PR-1 :
000-1 ” M " PR,OT,10, TEST FOR_FIRST POWER i
07200 - BE SELF e .
000-0 CM =" PR»0%3i0 e
01200 8E  ONE .
000-0" B TFM e _ZERO PRODes CTRe. S
000~0 TFM  LENGTH0910 o e e
07132 B TF  FLNR$ZFROES=1
19847 SEARCH BNR LOOP34NR-7¢7y
00000 B SET8 .
i DORG #=-3 -
000-1 LOOP3 AM  LFNGTHs1s10 ,
000-1 ) AM  SEARCH&1191910
00000 i B SEARCH —
DORG %#=-3 . -
19847 SFT8  TFM SEARCHA11sNR=7
00-00 TFM  EXPONy03»9
07135 A EXPONSLENGTH
19848 ZOOM  BNR  FINDsNR=697
07619 TF *£185200M611
00000 GOG TOM  99999,0,2
19854 CM  GOG&H6NR
01200 BE  REGEN) - -
000-1 AM  GOGE61+10
00000 B GOG T
DORG #~3 _ -
000=1 FIND AM  ZOOM&11s1510 -
00000 R Z00M
DORG *=-3 — .
19853 RFGEN1 TF  FLNRsNR=1s37 _
19848 TFM  ZOOM&11sNR=-6 - e
000-~2 AM CTRs2,10 e e S
07133 TF PRODsZEROESYys CLEAR PRODUCT AREA .
TF  PROD-7+ZEROES-1
A PROD=7T9FLNR ~ - B
ey TOM TS0 -
v FETORTLLR . - e
TF PROTe32 I
A TREGNSLINGTH




43 U730 19565 30
15384 vQ0-1 SH
15950 15578 TF XPRODXsPROD
13577 15900 TF  PROD-1+APRODX
=78 G0000 _ ToM™ ??C 309y 4
- [evlele1d] SF —;3 4‘ & e
15581 G0GO C PR,cT'R ‘ :
01200 ) BE _PRINT 7 . -
07924 11 15581 TOO=1 7 “CTRs11C L L _
N7936 49 07780 00000 WOW I
07944 ’ " DORG #-3 e B,
- 07944 17 00694 154721 "ERRORZ2 BTW ALPHAqMESSZ ] N
07956 25 15491 15490 T0  MONTG-2,MONTG-3y, CHANGE CTOMMENT SECOR M
N7968 48 07272 00000 B " ENTER2 : e
07976 Lo "OORG " #-3 . — -
07976 17 0CB94 15513 MESONE "BTHM  ALPHA,MESS3 ~ 7"
07988 49 07138 00000 "B ENTERY —
- 14800 : e e ""DORG 14800 ~
14800 17 00694 15237 PRINT "BTM ALPHA,ANS ™
14812 27 17798 00405 BT LUBOIRME T
- 14824 31 19940 T5585" T 7 TR T19940,PROD-T3 .
.~y 14836 33 19940 00000 T “CF 19940 ———
~° 14848 38 19540 00100 B “WNTY’19§ZU . e
148860 17 00694 15261~~~ T “BIM  ACPHAYANSEXP 7 o
14872 31 15970 15582 T TR 1§§70,EXPUN-2
14884 33 19970 Q0000 " 11997077 ;
- 14896 38 19970700100 " " TTWNTYI69T0
14908 17 00694 15549 TBTM T ALPHASRTTYEZ )
14920 49- 07136 00000~ """§— "ENTER] —_—
T 14928 - 0 T . DORG #=73" -
14928 17 00694 15317 ~—  ERRORIBTM AUPHASMESST e
14940 25 15363 15387 TTTID OLMO-2,0LM0=3 THANGE COMMENT SECOND TIME
T 14882 49 §7136700000 B ENTERT ; o
- 14960 T DORG #-3 -
- 14960 33 19847 00000 SELF CF___NR-T
T 14572 17 00694 15525 BIM ALPHASMESS4 .
o 164984 38 19847 00100 WNTY NR=7 e
— 14996 17 00694 15549 BTM ALPHA.RCTY&z .
TTTTTTT U TIB008 49 0713600000 B ENTER1 IV R
o 15016 ¢ DORG #=3
""" — {5019 00004 DC 44,0201
00020 INSTR  DAC 20s1YPE U’lfTo 7 DIGITS@ S
ok T o - —m—*-""‘““""""‘" o - T —
o 18061 00026 DAc 269THEN TYPE A me‘rm
15113 700002 DAC 24 @ —
15119 00004 DC ""4,0100 o
- 15121 00008 VART DAC B,sNUMBER ® e
- RESEL] 0000% DC 440100 T -
15141 DOOOT T VAR2 DAC 7.pow5RT€? .
15157 00004 o ) DC 44,0102 -
T18156 7 TTHHGOS ERMESI DAC 9GO0 Al—ﬁﬂ)@ ' .
15179 00004 DC 490102 .
15781 700026 ERMES2 DAC _26sNO HI §H ORDER_ZERO PLE&SE@ —
= 15235 0000% DC 440100 : —
15237 000307 TTTTTANS DAC 10sANSWER U@ -
- 16259 700004~ DC__ 440100 B
- 18261 00026 ANSEXP DAC 26y TIMES TEN TO THE POWER ®. —
15315 00004 DC 440102 S
T 15317 00024 B MESS1 DAC  24,ENTER ONLY SEVEN DIGTSA
18365 00026 OLMO  DAC  26»HOW “OFTEN MUST 1 TELL YOUse .
15419 00004 o DC 440102 e
15421 00036 __MESSZ” DAC "36+THE POWER MAY NOT CXCEED TWO DlGlISe
o 15493 00008 MONTG DAC 8sCHARLIE@ - -
R,. 15511 00004 T T BCT 440102
15513. " 00004 MESS3  DAC ~4390NE®
o 15523 00004 DC 440100 - -
15525 00010 7 _ MESS4 DAC . 1 sANSWER # @ -
) 15547 00004 RCTY ne a,uooa
- 15549 00002 . S 2 . __
15551 00002 - L2, DC 240
19854 :
- 19971 7
07133 ° 769 I
- 15559 8y -
n7135 LENGTH DS 4HALT7611 .
15564 DS 5
— 15578 PROD . DC . 1450
18679 DSC 1@ o
17608 NFXT DS 117608
_ 00694 . - ALPHA DS  “y00694 _ .
17798 : LD8d DS 117798 e
no40s RM&4 DS 1405 o e
- 17834 ) LD160 DS 517834
< 158581 00002 CTR nC 250




#

~b

lo!

" NROOO

0ngnno
nBnN13

ngn5g’

NROT70
NROR2
N8004
08106
08118

N8130" ¢

08142
NR154

08166

NA178
08190
08202
08214
NR226
08748
n82s0
N8262
08274
REPETS
n82ag
08310
NR322
0B334
NB346
NR358
N8A70

NR3IRY

0R304
NR4NG

"'NB418

NR43N
08442
0R4G4
08466
NR478
08490
N8s502
08514
NR&E26
N8538
08580
NR®62
NR&70
NR%70
NR5A2
NR5Q4L
0RK06
NRAKYE
N&8630
NR6LD
08654
NRK66
NR678
NB690
nR702
N8714
08726
NA738
08750
0R762
N]774
ORTRE
NR798
NR81N
08822
NRA3G
NRB4L2
ORR4LD
NYR&4
NRRAR
NRR78
ORRGO

M

08058
nNon23

17608

00694
00694
08142
00694
17834
08142
H0000
17834
08998
08148
08153
19840
19853
19854
19868
19866
19685
19950
16943
19841
19840
18840
19843
08331
08333
08148
167387
16392
16362

08153

16397
08153
08582
08153
08570
00079
16392
16392
WECTT
16362
08153
08442

08151

17834
08153
17206
19847
19849
17206
19854
19861

1720¢
19926
19927
199849
08762
08151
19873
19841
08810
08148
08842
N88L2
ng&L2
N83I1N

00654
17798
NRGSA
0cond
0874%

0 103

800G

8347
80313
G0300
15865
0 0C0
00900
00000
0 000

‘16307

16302
16799
162738
000-0
162752

000=0"" "

16264
000-0
16284
000-0
00400
00500
00000
00000
19841 "
19844

eo0-1

08333
08331
01200
00045~
01200
16307
08333
00099
000-1"
16392
000-1
00000

00000
0 000
000-0
8333
19000
0nno=-0
8331
12000
000-0
16362
19000
000-0
00-0
08151
000-0
00007
00400
60200
0175
01200
00900
00100
6nono

16043
L0608
&lay
[AEER KPS
H00-1

.
APRODX ¢ 1490s1596C L g )
FXPON  DC 39080 ¢ 5
. N3C 1l g i
. DEND N Lo “i —
3* xw%wmwx}*h*r*******w*w%ﬂ*ﬁ****
* COoMAINATION OF EFFECTS, SECTIGN 8 4
* %xixm*%**i****** **%,w»****‘**‘** o ~
DORG 8000 o
B BEG8+0103+08
HD8 DAC  23,COMBINATION OF EFFECTS® . _
BEG8  BTM NEXT,8000°
BTM ALPHAIRCTYE29y " ) “RETURN CARR, 3 TIMES
BTM ALPHA,HDByy ~— 7~ FiINThHEADING -
BNC3 HALT8
BTM ALPHAsINSTRss ~ TTPRINT 0P, INSTRG
BTM LD160ss8s  — "UCEAR OUTPUT AREA o
BLC HALTS o ‘
HALT8 H e
BTM LD16Gss8 T
TF  MULTCT,ZEROES<357, B "TNITiALiZE MULTIPLICATION AND 7
TF CDCNTSZEROES=3Dyy " CARD TOUNT TOUNTERS ’
TF CNT1sZEROE5-33 "
TR AAREASNBR=144 77 ﬁUNCF HEADING CARD
TFM  AAREAL134+910 -
TR AAREAR14,,PR=T - 3
TFEM  AARFAL25410 7 77 7 i
TR~ AAREA§26sTRUNK=T ~~ ~ 77 7 T e
TFM  AAREAE45s,10 ~ 77 o7
TR 7 AAREA§T10,ANS=T 77777 7 T T
TFM  AAREAE1239510 T
WACD AAREASY - B
READ RNCD AAREAss s L ~
ONE SF AAREA o
TWO SF AAREARF T T -
- TF 7 POWERYAAREAGT ™ _ )
TF ' "NUMBERYAAREAEG — 7 7 T ’ -'f:-‘
CONT  AM " €DCNT, 1,10 - R -
T TR USUM G 2ZEROES~S o o
TF INTER$ZEROES=E — 7 ) o N o -
A SUMsNUMBER ~— 7 S T e
Al CNTI’I,lo ‘ - N - . PR et = m ——— - -
-- - O
. TF INTERsNUMBER _ -
TEST  C... CNT1sPOWER,, -
BE  PUNCH_ . — - — -
CM~ CNT1s15410
BE  ERROR2 R - ,
TF T 799ZEROES-25 ) e
M UINTERYNUMBER - o
TE . INTER$99
CAMTT TMULTCTyYs10 T R M
A~ SUMsINTER e _ -
lo) AM U CNT19151C -
o B8 TEST o —- e
DORG #=~3 o . e -
ERROR2 SF HALTBEG9sss OVERFLOW _CAUSES TRUNCATIOQN
PUNCH BTM LD1604s8s _ CLEAR PUNCH AREA
TFM  CNT1ss10s  — REINITIALIZATION A
BTM EDITsNUMBERss  SET UP_PUNCH ARE .
TR * AAREAE2 s EDNUI ss PUNCH OUT RESULTS
TFM  AARFA£9+10
BTM EDITsPOWER -
TR AAREAE145EDNU
TFM  AAREAE219510
BTM  EDITsSUM -
TR AAREA§86sEDNUMB-1 . . e -
TFM  AAREAE879910
TEM  AAREA£1499510 . e —
BNF  GOGOsHALTBE9ss __ TEST FOR_TRUNCATION __ . . = _ _
OLMO  CF  HALTB&9ss10_ —
TFM  AAREA633967410, X_1F_TRUNCATED
GOGO  WACD AAREA&1 . -
BNC2 LAST e S R S
CM  CDCNT+125s7 e -
BE  PRINT
LAST  BLC PRINT
BC1 PRINT R .
B8 READ
DORG #=-3
PRINT BTM ALPHASMESS1ss B 0
AT LDBOsRM4 :
ORDY  BD  WRITE1sCDCNT=447 _
SPTY o
A, CNT24+1410G




Lo

o

2 3

DRQG, 1Y y8877 G0G0-) AM  0BOY&1191910
ORQY4 14 D376% 000-4 ~ M CNT294510
08926 47 Q88A6 01700 BNE  0BOY :
08938 25 19920 08148 TD  19920,cDCNT
NRA&O 4u 15600 006000 B DAVE ) .
n8asg o DORG #*-3 .
NRO38 24 08981 08R77 WRITE1 TF  *£23,0R0Y&11
08970 31 19920 99999 TR 19920,999%5
08AR? 46 15600 00000 BT 15600 - B
080RY ) " DORG #*=4 e o
08998 00010 S MULTCT DC 1040 N - -
“hAdag ahnn1 ' ‘DSC 1s@ o e
15600 DORG 15600 e T _
15600 16 08877 8144 DAVE ~ TFM 0BOY&1I3CDCNT=4
15612 26 08749 167299 WRITEZ TF  CNT2,ZEROES-33
15624 38 19920 00700 WNTY 19920777 T -
15636 17 00694 8583 BTM  ALPHAsSPACEG2 e
15648 17 00694 18089 - ‘BTM  ALPHA,MESS2 77 A e
15660 27 17798 00405 BT  LD8OsRM4 ) — ) ) )
Y 15672 43 15768 8989 WOW BD  WRITE3sMULTCT-947, POSITION MULTIPLY COUNT
™ 15684 11 08749 000-1 AM  CNT24+1+10
- 15696 11 15683 000-1 AM  WOWE11s1510 -
15708 34 00000 00101 SPTY ) .
. 15720714 08749 000~9 M ENT259,10 T - T
15732 47 15672 01700 ‘BNE  wWow T T ] T
15744 25 19920 0BYGS —' 10 19920,MULTCT T o
- 15756 4971579200600 T T gt WRTTEG<12Z
15768 26 15791 158683 T WRITEZ TF O %623, WOWET1
15780 31 19920 99%99 T 7 TR 15920,99999
- 15797 16 15683 T8989 T T TUUTEM TWOWE 11 sMULTCT~9 _
15804 26 08749 186299 T OCWRITEL TF CNT24+ZEROES-33
15816 38 19970 00100 o " WNTY 19920 - _ _
- 15828 17700694 7583 T “BTM  ALPHA+SPACEL? -
15840 17 00694 18165 ’*’ T 7BTM TALPHA ZMESS3 ) -
15852 4908142700000 7 B THALTS _ o
— TeRe0 - - Siar A DORE F=5 :
15863 000047 - TDC T 4,0701 . _
15865 00023 T INSTR DAC  23,5W7 ON READS 125 CARDS@ R
- 159711 700020 DAC  20,5W1 ON STOPS READERe e .
\ 15951 700014 T T "DACT 1% sOF LOW TO STOPe -
0} 15079 100025 T 7T DAC 229L0AD DATA, PUSH START® -
T 1662377700002 DAC 25 o -
16027 00002 B DAC 2+ @ —_—
- 160317 00002 DAC 2y @
16035 00001~ — U BATT 1946 B B
16037 00007 o DAC ™ 1@ -
- 16041 0000% BC~ 4,0100 -
16043 00021 " MESST DAC 21 NUMBER OF CARDS READE  ——
16087 00004 T TDC T 4,0100 -
- 16089~ 000%6 7T MESSZ {C"""36 yNUMBER OF MULTIPLICATIONS PERFORMED®
16163 00004 T "4,010% -
16165 00037 "37,END_OF JOBs LOAD DATA AND PUSH START®
16239 00607 T ~7sNUMBERe .
16253 00006 - 61POWERE .
16265 00010 - 10 TRUNCATEDE®
16285 (ofo oXv )y AN ANS  DAC _7+ANSWERe ;
08148 ) - CDCNT DS sHALTBESE )
08149 00001"" .. .. DC . _19@sHALTBE7 . __ -
16332 00035 ZFROES DC 35,0 _ .
16362 00030 SUM DC 30,0 .
16392 00030 INTER DC_ 30,0 _ . B
08333 T T NUMBER DS sONE61I1
~9 083131 POWER DS ~ sONF&9
N NB749 - CNT2 DS _ sOLMO&11 = .
08345 00004 ~ RCTY  DC ~ 4,0003,TW0&11 _
17608 NFXT DS 417608 o o
0R5A1 00004 SPACE DC  4s00023ERROR2&611 .
00694 ) ALPHA DS 200694 B
17798 LD8o NS 217798 o
00405 RM4 ns 5405 .
NR153 CNT1 DS sHALTBE1L _ e
17834 LD160 DS 217834 _
17206 EDIT DS 217206 - -
16840 AAREA DS 919840 . - . —
19001 FDNUMB DS +19001 L o
DEND - e e e oo




SAMPLE INPUT SECTION EIGHT
12 04
5 02
6 02
10 10
10 11
10 12
10 13
10 14
10 15
10 16
99 99
99 15
66 03
74 74
85 85
96 96
10 03
25 24
26 26
27 28
78 45
17 12
18 18
45 78
2 02
89 56
18 18
12 13
15 99
45 99
10 06
20 09
115
1 20
2 04
12 04
97 64
45 12
3 06

gsé6

f-:ﬂ/

45 67
14 14
15 12
76 54
78 96
16 12
17 15
98 76
17 14
17 13

99 99
66 03
96 96
10 10
10 11
15 16

R 1517

10 18
17 18
18 17
19 18
10 19
10 11

20 20
20 21
21 20
28 27
30 30
32 23
56 23
12 45
23 32
11 12
23 56
36 25
11 13

( 7/




ag/

14
12
13
12
43
78
23
24
10
10
25
10
.10
10
26
27

10
99
17
18
89
18
12

15
45
45
15
16
10
20

10
10
17

12
18
97

oz

Jos

19
10
10
11
20
11
12
20
21
28
32
56
23
36
43
78
23
24
45
76
78
13
14
15
16
17
17
17
30
23
12
T4
45
14
98
85
78
12

/

o

A

T4
12
13
34
21
54
23
25
12
03
24
13
14
15
26
28
02
16
15
12
18
56
18
13
15
99
99
12
16
15
06
09
20
17
18
18
04
04
17
64

06
04
18
19
11
12
20
13
12
21
20
27
23
23
56
25
21
54
23
25
67
54
96
13
14
12
12
15
14
13
30

32

34
14

78

T4
76
85
45
45




