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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. 
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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: Ray Peck 
Bill Olmo 
Dave Montgomery 

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

A. Purpose/Description: DEMOPAK is designed 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. 

C. Restrictions and Range: N/A 

D. Accuracy: N/A 

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

F. Program Requirements: N/ A 

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

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

1. Check-Out 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 

<J 
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distribution to interested parties in the hope that it might prove 
helpful to other members of the data processing community. The 
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. 
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PROGRAM DESCRIPTION 

DEMOPAK is designed to demonstrate various features in the 1620 system. 
Eight sections are included in this package. 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. Each section is allotted 
1800 positions of memory as shown: 

Section 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1000 Positions 
Starting at 

1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 

and 

CONTENTS OF THE DECK 

DECK I 

Pre-Demo Instructions 
Initialization 
Subroutines 
Card Reading Sec. 1 
Card Output Sec. 2 
Typewriter I/o Sec. 3 
Addition Sec. 4 
Digits to Alphabetic Sec. 5 
Rapid Successive Addition Sec. 6 
Sl!ccessive Multiplication Sec. 7 
Combination of Effects Sec. 8 
Math Tables 

800 Positions 
Starting at 

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

Seq. No. 

100 -
200 -
300 -

124 
211 
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 

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

-2-
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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. 

SW30N 
for Instr 
& Halt 
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o 
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 
of four record marks. 

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

o 

There are several subroutines used in DEMOPAK. They are: 

ALPHA 
EDIT 
NEXT 
LD 80 
LD 160 

ALPHA Subroutine: 

Print Alpha and Skip Subroutine 
Numeric to Alpha Edit Subroutine 
Branch to Next Function Subroutine 
Prepare I/o Area Subroutine 
Prepare I/o Area Subroutine 

n 

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

The linkage is: 

BTM ALPHA,XXXXX 

where XXXXX is the label of the first line to be printed. 

The instructions are in the form: 

XXXXX 

ALPHA 

BTM 

DC 
DAC 

DAC 
DS 

ALPHA, XXXXX 

4,YYZZ 

,00694 

where YY is the number of lines to be typed and ZZ 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: 

XXXXX 
ALPHA 

BTM 

DC 
DS 

-5-

ALPHA, XXXXX + 2 

4,00ZZ 
,00694 
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where ZZ is again the number of carriage returns. 

~ 
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EDIT Subroutine: 

The purpose of this subroutine is to simulate the Transfer Numerical 
Fill command and to edit out high order zeroes. 

The linkage is: 

BTM EDIT,XXXXX 

where XXXXX is the address of the field to be edited. The instruction 
will be in the form: 

EDIT 
EDNUMB 

BTM 

DS 
DS 

EDIT,XXXXX 

,17206 
,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 
then be: 

WATY 
TR 

EDNUMB 
ZZZZZ, EDNUMB - 1 

The number of spaces required for the edited number is 2 * (yfl), 
where Y is the length of the field being edited. 

-7-
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EDIT 

Init. Output 

addr.high 
order zero 

search 
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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 

t. 
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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: 

LD80 
BAREA 

BT 

DS 
DS 

LD80,XXXX,8 

,17798 
,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: 

LD80 
RM4 

BT 

DS 
DS 

LD80,RM4 

,17798 
,405 

where RM4 is a field of four record marks. 

-10-

/' 6 

c 

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: 

LD160 
AAREA 

BTM 

DS 
DS 

LD160,XXXX,8 

,17834 
,19841 

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

-11-
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DEMOPAK contains eight sections. The description of these sections 
follows, with the format: 

A. Purpose 

B. Input 

c. Output 

D. Processing 

E. Demonstration Procedure and Significant Points 

F. Block Diagram 

- 12 -
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SECTION I - READ CARDS 

A. Purpose - to illustrate 

1) Card read speed 

2) Typewriter as message station 

B. Input - cards in read unit 

C. 

D. 

Output - typed message stating number of cards read 

Processing 

1) 

2) 

Cards are read. 

Switches are interrogated to determine when card reading 
should end. 

E. Demonstration Procedure and Significant Points 

1) Place over 1000 cards in the card reader, SW 1 and 2 OFF. 

2) Depress START and READER START. 

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

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

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

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

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

8) Any of the above steps may be repeated. 

-13-
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Load Branch to 

~ 

Messag 
to chec 

time 

-14-

;'D 

~ 

SECTION II - PUNCH CARDS 

A. Purpose - to illustrate 

1) Punch speed 

2) Typewriter as message station 

3) Ability to generate random numbers 

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 I up to time of turning 
SW on I 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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F. 

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

6) Repeat procedure with .both SW 1 and SW 2 ON. 

7) 

8) 

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 

r------it~N ext Section 
Type Heading 

o 
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SECTION III - TYPEWRITER INPUT/OUTPUT 

A. Purpose - to illustrate 

1) 

2) 

3) 

4) 

The Alphameric and Numeric modes of typewriter input/output 

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

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

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

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

B. 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 I SW 2 ON - Up to 75 characters of alphameric 
information may be entered from the typewriter. 

C. 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: 

AOI I AM AN IBM 1620 

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

1234567 

is entered from the keyboard, the output will be 

A02 1 2 3 4 5 6 7 

-17-
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D. 

E. 

~ 

2) 

3) 

If 28 or fewer digits are entered I the typewriter will 
tabulate and print the variable data that was entered. 

If more than 28 digits are entered I the typewriter will 
return the carriage two times and then print the variable 
data that was entered. 

Processing 

1) Input fiUed with record marks prior to entry. 

2) Test for valid switch settings and mode of input. 

3) 

4) 

Increments the counter which accumulates the number of 
entries. 

Prints the Output. (See Section C for the format of the 
output.) 

Demonstration Procedure and Significant Points 

1) Instructions are typed out if SW 3 is ON. 

2) Depress START leaving both SW 1 and SW 2 OFF an error 
message will be typed. 

3) SW 1. and SW 2 both ON and depress START. This will 
cause a second error message to type. 

4) SW 1 ON I SW 2 OFF for numeric input. 

5) Depress START. 

6) 

7) 

Typewriter selected in the numeric mode. 

Point out the 36 (Read Numeric) in the OP register with the 
01 sense code. 

8) Enter digits - about 10. 

9) Point out that MARS (Memory Address Register) indicates 
locations in memory where digits are stored. 

10) Discuss variable word length. 

11) Depress RELEASE and START. 

-18-
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12) 

13) 

14) 

15) 

16) 

17) 

Typewriter tabulates and prints a variable name (AO 1 =) 
followed by the entered data. 

Depress START and typewriter will again be selected. 

Enter more than 28 digits. 

Depress RELEASE and START. 

The carriage will return and the variable name (A02 =) 
will print followed by the entered data. 

Point out the detection of a long record with the tabulation 
and carriage return under stored program control. 

18) Depress START and typewriter will be selected. 

19) 

20) 

21) 

22) 

23) 

Have members of the group enter data. 

If an error occurs or the question of a typing error comes up -
describe and demonstrate typewriter error correction. If an 
error is made I tum ON SW 4 before depressing RELEASE and 
START. Depress RELEASE and START. Tum OFF SW 4. Type 
in correct data. If RELEASE and START have been depressed 
prior to detecting the error and turning SW 4 ON, the error 
cannot be corrected. 

SW 1 OFF and SW 2 ON for alphameric input/output. 

Depress START and typewriter will be selected in the alpha­
meric mode. 

Type in up to 28 characters. Use the numeric shift key to 
enter a few numbers Ie. g • 

I AM AN IBM 1620 

24) Depress RELEASE and START. 

25) Typewriter will tabulate and print the variable name followed 
by the entered data. 

26) Depress START and typewriter will again be selected. 

27) Type in more than 28 characters. 

28) Depress RELEASE and START. 

-19-
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29) 

30) 

F. 

Typewriter will return carriage and print the variable name 
followed by the entered data. 

Have the members of the group enter alphameric information. 

Read 
Alpha 

Load Branch to 

-20-
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SECTION N - 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 

B. 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 

C. 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 

D. Processing 

1) Test for correct number of digits entered. 

2) Add the number to itself the specified number of times. 

E. Demonstration Procedure and Significant Points 

1) 

2) 

3) 

4) 

Depress START. 

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

Enter up to eight digits and depress RELEASE and START. 

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-
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5) 

6) 

7) 

8) 

9) 

Enter two digits and depress RELEASE and START or R-S 
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 qltered 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. 

10) In case of typing errors see Sec.III. Part E 20. 

i Load Branch to i 
N ext Section 
Type Heading 

Halt 

No 

-22-
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A. 

B. 

SECTION V - SIMPLE LOGICAL DECISION 

Purpose - to illustrate 

1) 

2) 

The ability to make a selection based on an input number 

code 

The ability to recognize input errors 

3) Typewriter entry error procedure 

Input - numbers from a to 99 entered on console typewriter 

C. Output 

1) Spells out the name of the number entered 

2) Error message if more than two digits are entered 

D. Processing 

I} Test for the number of digits entered. 

2) Branch to one of three loops testing for 0-9, 10-19, 20-90. 

3) If 20-90 I we next go through the 0-9 loop. 

E. 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 I and the carriage 
returns. 

-23-
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7) 

8) 

9) 

F. 

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

See Sec.III I 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 Branch to 
ext Section 
pe Heading 

Halt 

No 

Test Increment 
~---il~ and Branch 

I untll we fmd 
correct number 

Type 
out 

Number 

-24-
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SECTION VI - SIMPLE ADD SPEED 

A. 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 

B. Input - none 

C. 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 

D. Processing 

1) 

2) 

Switch two setting initializes the test conditions for error 
message and addition completed. 

One is added to a 6 digit counter. 

E. 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 I not just turning it ON or OFF. 

3) Change switch two. 

4) 

5) 

6) 

The contents of the counter are typed plus a comment. 

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

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

-25-
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7) 

8) 

9) 

10) 

F. 

() 

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 
how this section works, first the test to see if SW 2 has 
been changed too soon, then the addition of aI, 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. 

Load Branch to 

Next Section 

Type Heading , 

-26-
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B. 

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. 

C. 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 

D. Processing 

1) Input filled with record marks prior to entry 

2) Test for illegal entry 

a) No entry 

-27-
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3) 

4) 

5) 

b) 

c) 

Number greater than seven digits or power greater 
than two digits 

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.) 

Te sts 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. 

E. Demonstration Procedure and Significant Points 

1) Instructions are typed if SW 3 is ON. 

2) Depress START. 

3) 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. 

4) Depress RELEASE and START. 

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

6) SW 4 may be used for error correction from the typewriter as 
discussed in Section III, Part E 20. (For both number and power) 

7) Depress RELEASE and START. 

8) The answer will type out and the 1620 will halt. 

9) Depress START to continue the multiplication demonstration. 

-28-
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10) 

11) 

F. 
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I 

n _7 

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 (12)2 
and (9999999)99. 

oad Branch to 
ext Section 
ype Heading 

Halt 

Enter 
r-------.t'INumber MI4------... 

& Power 

On 

Error 
~ No JMessag 

Yes 

Yes 
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A. 

B. 

C. 

D. 
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SECTION VIII - COMBINATION OF EFFECTS 

Purpose - to illustrate 

1) 

2) 

3) 

4) 

5) 

Input 

Reading, processing and punching 

Development of a numeric polynomial. This numeric 
polynomial is punched into a card. 

Processing with prepared data 

Testing for last card 

Ability to alter processing via the sense switches 

Prepunched data cards. Columns 1 and 2 of each card is the number. 
Columns 4 and 5 represents the degree of the numeric polynomial 
which is to be developed based on the number. The other columns 
in the card are ignored. 

Output 

1) 

2) 

3) 

4) 

5} 

A heading card is punch out. 

NUMBER POWER TRUNCATED ANSWER 

The input number and power are punched in a card along with 
the answer and an X if the polynomial was truncated. 

The card count, number of multiplications performed, and an 
end of job message will type out at the end of each job. 

sw 1 ON stops reading and causes type out. 

sw 2 ON causes 125 cards to be read and punched. 

Processing 

I} Develop a numeric polynomial, A, of the form 

A 
PR 
~ {NR)i 

'i = 1 

-30-
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2) 

3) 

4) 

where NR is from card columns 1 and 2 of data card and PR 
is from card columns 4 and 5. 

For example: suppose NR = 2, PR = 4. 

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 
15th degree. 

Punch an output card. 

Test for SW I, SW 2, and last card. 

5) Type card count, number of multiplications performed, and 
end of job. 

Demonstration Procedure and Significant Points 

I} 

2} 

3} 

4) 

5} 

6} 

7} 

8) 

9) 

Depress PUNCH START, READER START, and START. 

A heading card will punch. 

Data cards will be read, the numeric polynomial developed, and 
the output punched out. 

Tum SW 1 ON to stop the read/process/punch cycle. 

Depress NON-PROCESS RUNOUT On punch unit but do not re­
move the two blank cards. 

Repeat procedure with SW 2 ON. 

80/80 list the output cards. 

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 
polynomial and place an X in column 17 of the output card. 

If a 402, 403 or 407 isn't conveniently available, the demon­
strator could show a previously listed output from this input 
deck. 
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Load Branch to 

Numeric 

Polynomial 

o o 

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. 

5. 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 depres s 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 I s cards from the deck 
(see page 2 ) or after the program is loaded clear the flag from that section I 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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SW3 ON FOR PRE-DEMO INSTRUCTIONS 
MARGINS 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 
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1620 FUNCTIONAL DEMONSTR~TION 

FOR 

(NAME OF GROUP GOES HERE) 

DEMI)NSTRAT I NG 
ADDRESS r:JNCT t ON 

t 'JUO CARC ::F.AD II~G-PROGRAM AND DATA. INPUT 
2000 CARD OUTPUT 
30()() VARIABLE LENGTH ALPHA OR NUMERIC TYPE\;JRITER 1/0 
4000 ADDITION OF A COLUMN OF FIGURES 
5000 DIGITS TO ALPHABETIC 
6000 RAPID SUCCESSIVE ADDITION 
7000 SUCCESSIVE MULTIPLICATION 
Booo COMB t NAT I ON OF EFFECTS 

DEPRESS 
START TO EXECUTE OR REPEAT A FUNCTION \ 
RESET, INSERT, RELEASE, START TO EXECUTE THE NEXT FUNCTION 
RESET AND INSERT 490XOOO TO EXECUTE FUNCTION AT ADDRESS OXOOO 

PROG SW3 ON - INSTRUCTIONS, SW1, AND SW2 SETTINGS ARE PRINTED 
PROG SW4 - TYPEWRITER ERROR CORRECTION 

CARD READING-PROGRAM AND DATA INPUT 

READ CARDS - SW1, SW2, OFF 
STOP READING -- SW1, ON 
READ 125 CARDS -- SW2, ON 
I/O - PROGRAM OR STOP 

CARD OUTPUT 

PUNCH DATA CARDS CONTAINING RANDOM NUMBERS 
SW1 ON TO STOP PUNCHING 
SW2 ON TO PUNCH 125 CARDS 
I/O TO STOP 

VARIABLE LENGTH ALPHA OR NUMERIC TYPEWRITER I/O 

S\-/1 ON SW2 OFF FOR NUMERIC 
SWl OFF SW2 ON FOR ALPHA-NUMERIC 
TYPE IN UP TO 65 OlGITS OR LETTERS 
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ADDITION OF A COLUMN OF FIGURES 

SHl ON TO SHOW EACH SUBTOTAL 
OVERFLOW TO STOP 

DIGITS TO ALPHABETIC 

S\-I1, S\-/2 -- ON OR OFF 
OVERFL()\{J TO STOP 
TYPE I N ANY TIIO DIG IT 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 
SWl ON STOPS READER 
OFLOW TO STOP 
LOAD DATA, PUSH START 

END OF DEMONSTRATION 
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160001 OOOOOCl: 

sw 3 ON FOR PRE-DEMO I NSTRUCTI ONS 

1620 FUNCTIONAL DEMONSTRATION 

FOR 

(NAME OF GROUP GOES HERE) 

DEMONSTRATING 
ADDRESS FUNCTION 

1000 CARD READING-PROGRAM AND DATA INPUT 
2000 CARD OUTPUT 
3000 VARIABLE LENGTH,ALPHA OR NUMERIC TYPEWRITER I/O 
4000 ADDITION OF A COLUMN OF FIGURES 
5000 DIGITS TO ALPHABETIC 
6000 RAPID SUCCESSIVE ADDITION 
7000 SUCCESSIVE MULTIPLICATION 
8000 COMBINATION OF EFFECTS 

CARD READING-PROGRAM AND DATA INPUT 

CARD OUTPUT 

VARIABLE LENGTH,ALPHA OR NUMERIC TYPEWRITER I/O 

ADDITION OF A COLUMN OF FIGURES 
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DIGITS TO ALPHABETIC 

RAPID SUCCESSIVE ADDITION 

SUCCESSIVE MULTIPLICATION 

COMBINATION OF EFFECTS 

END OF DEMONSTRATION 
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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) A section must start at an even thousands position, one 
to nine. 

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

3) A section must have a flag at its thousands position. 

4) The NEXT subroutine must be used. 

5) The section must be written in 1620/1710 SPS. 

6) 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: 

HEADIN 
BEGIN 

HALT 
RCTY 
NEXT 
ALPHA 

DORG 
B 
DAC 
BTM 

BTM 

BTM 
BNC3 

BTM 

H 
DC 
DS 
DS 

9000 
BEGIN,0103,08,SET FLAG OVER 9000 
17,AN EXTRA SECTION@ 
NEXT, 9000, ,SET UP LINKAGE TO END OF 
DEMONSTRATION 
ALPHA, RCTY+2, ,RETURN CARRIAGE THREE 
TIMES 
ALPHA, HEADIN , ,PRINT HEADING 
HALT, , ,BRANCH AROUND OPERATING 
INSTRUCTIONS 
ALPHA, INSTR, ,TYPE 0 PERATING 
INSTRUCTIONS . 

4,0003,HALT+ 11 
,17608 
,00694 

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

- 41 -

'-17 



r') 

DEMONSTRATION NARRATNE 

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 I/O 
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 FU~CTION 
RESET, INSERT, RELEASE, START TO EXECUTE THE NEXT FUNCTION 
RESET AND INSERT 490XOOO TO EXECUTE FUNCTION AT ADDRESS OXOOO 

PROG SW3 ON - INSTRUCTIONS, SW1, AND SW2 SETTINGS ARE PRINTED 
PROG SW4 - 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 
I/O - 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 console 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 (S1E) 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 by 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 IXobably 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 I 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 tum 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 READI 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 
SWI ON TO STOP PUNCHING 
SW2 ON TO PUNCH 125 CARDS 
I/O 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 tum Switch 2 ON and depress START. Apparently I have violated an 
instruction and receive a message. 

I FIND IT CONFUSING WHEN YOU HAVE BOTH SWI 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. 
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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 1/0 

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/O 

SWI ON SW2 OFF FOR NUMERIC 
SWI 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 A01 and prints back for me what was stored by typewriter input. 

123456789 AOI = 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 

A03 = 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 tum switch 1 OFF and 
switch 2 ON. The typewriter is now selected in the alphanumeric mode. 
Why don't you enter your name. 

RAY POCK 

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 A04 = RAY PECK 

NOW IS THE TIME FOR ALL GOOD MEN "TO COME TO THE AID 
A05 = NOW IS THE TIME FOR ALL GOOD 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 

SWI 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, TWO DIGITS 

03 

27 

By turning switch lon, 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 ¥lore. 

DIGITS TO ALPHABETIC 
SW1, SW2 -- ON OR OFF 
OVERFLOW TO STOP 
TYPE IN ANY TWO DIGIT 
10 
18 
99 
84 
'to 

NUMBER 
TEN 
EIGHTEEN 
NINTY NINE 
EIGHTY FOUR 
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 
o 

ONE 
ZERO 

13 
123 

23 
56 
39 

I DO NOT LIKE THE NUMBER THIRT~EN 

ENTER ONLY TWO CHARACTERS PLEASE 
GO AHEAD AND ENTER TWO DIGITS 
TWENTY THREE 
FIFTY SIX 
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 tum 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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yau MOVED SW2 ~OO 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 
000041 
000062 
000041 
000054 

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

If I use the single instruction Execute Key (SIE) I can do much better. In 
the O~ration 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 

TYP.E 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 106 

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. 

1¥nce 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. 

Polynomial 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 PRo The polynomial is of the form 
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NR + NR 2 + NR 3 + NR 4 .•. 

COMBINATION OF EFFECTS 

SW2 ON READS 125 CARDS 
SWI ON STOPS READER 
OFLOW TO STOP 
LOAD DATA, PUSH START 

etc. on up to NRPR • 

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 tum 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 proces sing 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 FUNCTIONAL DEMONSTRATION 

FOR 

RAY PECK, BILL OLMO AND DAVE MONTGOMERY 

DEMONSTRATING 
ADDRESS FUNCTION 

1000 CARD READING-PROGRAM AND DATA INPUT 
2000 CARD OUTPUT 
3000 VARIABLE LENGTH ALPHA OR NUMERIC TYPEWRITER I/O 
4000 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 490XOOO TO EXECUTE fUNCTION AT ADDRESS OXOOO 

PROG SW3 ON - INSTRUCTIONS, SW1, AND SW2 SETTlNGS ARE PRINTED 
PROG sw4 - TYPEWRITER ERROR CORRECTION 

CARD READING-PROGRAM AND DATA INPUT 

READ CARDS - SW1, SW2, OFF 
STOP READING -- SW1, ON 
READ 125 CARDS -- SW2, ON 
I/O - PROGRAM OR STOP 

STOP, STOP, STOP 1000 CARDS READ 

27 CARDS READ, LITTLE JOB (NICE) 

43 CARDS READ, LET ER RUN CHARLIE 

124 CARDS READ, GOOD READER,R'GHT 

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 

~ 
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NOTE THE TIME AT START 

125 CARDS READ, 30 SEC. ON THE NOSE 

CARD OUTPUT 

PUNCH DATA CARDS CONTAINING RANDOM NUMBERS 
SWI ON TO STOP PUNCHING 
SW2 ON TO PUNCH 125 CARDS 
I/O TO STOP 

12 DATA CARDS PUNCHED 

7 DATA CARDS PUNCHED 

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

10 DATA CARDS PUNCHED 

125 DATA CARDS PUNCHED 

VARIABLE LENGTH ALPHA OR NUMERIC TYPEWRITER I/O 

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

COME,COME,TURN ON EITf£R SWI OR SW2 

111112222233333444445555566Q~ AO! - 1111122222333334444455555666 

111112222233333441+4455555666$s 

A02 - 11111222223333344444555556666 

MAKE UP YOUR MIND,TURN OFF EITHER SWI OR SW2 

I AM AN IBM 162~S A03 - I AM AN IBM 1620 

H~ DO LIKE THIS FOR A DEMONSTRATION OF THE 162~S 

A04 - H~ DO LIKE THIS FOR A DEMONSTRATION OF Ttl: 1620 

THIS IS AN EXAMPLE OF ERROR CORRECTION, SW 4 ON THEN ~ 

THIS IS A NEW MESSAGE. SW 4 OFF AND THIS WILL PRINTlS 

A05 - THIS IS A NEW MESSAGE, SW 4 OFF AND THIS WILL PRINT 
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o 
ADDITION OF A COLUMN OF FIGURES 

SW1 ON TO SHOW EACH SUBTOTAL 
OVERFLOW TO STOP 
ENTER AN EIGHT DIGIT NUMBER 
lll11111R-S 
ENTER COLUMN SIZE, TWO DIGITS 
10'<; 

22222222 
33333333 
44444444 
55555555 
66666666 
77777777 
88888888 
99999999 

111111110 

111111110 
ENTER AN EIGHT DIGIT NUMBER 
0000123lfRS 
ENTER COLUMN SIZE, TWO DIGITS 
12R' 

2468 
3702 
4936 
61]0 
7404 
8638 
9872 

11106 
12340 
13574 
14808 

14808 
ENTER AN EIGHT DIGIT NUMBER 
111ll111R-~ 
ENTER COLUMN SIZE, TWO DIGITS 
llll·<: 

111111110 
ENTER AN EIGHT DIGIT NUMBER 
1 23456789l-S 
I SAID ONLY EIGHT DIGITS 
ENTER AN EIGHT DIGIT NUMBER 
123456781-5 
ENTER COLUMN SIZE, TWO DIGITS 
9l-~ 
THIS JOB IS TOO SMALL, START AGAIN 

-S"6-

o 

{;-v 

ENTER AN EIGHT DIGIT NUMBER 
1234567ff..-S 
ENTER COLUMN SIZE, TWO DIGITS 
091·<: 

61728390 

DIGITS TO ALPHABETIC 

SW1, SW2 -- ON OR OFF 
OVERFLOW TO STOP 
TYPE IN ANY TWO DIGIT NUMBER 
(]l-S 

O(]l·S 

6R-~ 

06Rs 

81-<:; 

Oals 

123R-5 

12R-S 

llfR·S 

29l-S 

R~ 

99l·<; 

83lS 

13RS 

RAPID SUCCESSIVE ADDITION 

ZERO 

ZERO 

SIX 

SIX 

EIGHT 

EIGHT 

n 

ENTER ONLY TWO CHARACTERS PLEASE 

TWELVE 

FOURTEEN 

TWENTY NINE 

GO AHEAD AND ENTER TWO DIGITS 

NINTY NINE 

EIGHTY TtREE 

I 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 FASTER ON SWITCH2, TO REDUCE SUM 

003696 SPEED IT UP CHARLIE SUCCESSIVE MULTIPLICATION 

004441 THE 1620 IS FASTER THAN YOU ARE TYPE UP TO 7 DIGITS 
THEN TYPE A 2 DIGIT POWER 

003971 GET THE LEAD OUT NUMBER 12RS 

004875 I KNOW YOU CAN DO BETTER CHARLIE 
POWER 1].'i 

004113 FASTER ON SWITCH2 TO REDUCE SUM 

002738 FASTER FASTER FASTER ANSWER 0.14400000000000 TIMES TEN TO THE POWER 003 

000485 YOU ARE TOO SLOW 
NUMBER 1 (llS 

000490 SPEED /T UP CHARLIE 

000227 GET THE LEAD OUT POWER 9~) 

000016 YOU CAN IMPROVE THIS 
ANSWER 0.10000000000000 TIMES TEN TO THE POWER 100 

000021 TRY IT ONE MORE TIME 

000025 FASTER ON THE SWITCH NUMBER RS 

000018 TWO DIGITS IS FAST 
GO AHEAD 

YOU MOVED SW2 TOO SOON 
NUMBER 999999~S 

SW2 TOO SOON 

PLAY FAIR POWER 9~S 

WATCH THAT 
ANSWER 0.99999010004754 TIMES TEN TO THE POWER 693 

DIRTY PLAYER 

DONT CHEAT NUMBER 1234567~5 

YOU MOVED SW2 TOO SOON 
ENTER ONLY SEVEN DIGITS HOW OFTEN MUST I TELL YOU 

000003 THAT WAS FAST ON SW 2 
NUMBER ~s 

000005 YOU ARE NOW AN EXPERT 

000001 GOOD SHOW OLD BOY POWER 12~5 

000001 THAT WAS FAST ON SW 2 
THE POWER MAY NOT EXCEED TWO DIGITS 

000002 YOU ARE NOW AN EXPERT 
POWER 12J!'s 

031517 FASTER FASTER FASTER 

003644 YOU ARE TOO SLOW THE POWER MAY NOT EXCEED TWO DIGITS CHARLIE 
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ANSv/ER 0.29512665430603 TIMES TEN TO THE POWER 095 

NUMBER 012345~S 

NO HIGH ORDER ZERO PLEASE 

NUMBER 12345~) 

POWER lP<; 

ANSWER ... 123456 

NUMBER 12345~~ 

POWER (J:S 

ONE 

NUMBER ll11111RS 

POvJER 25R<; 

ANSWER 0.13929520867090 TIMES TEN TO THE POWER 152 

COMBINATION OF EFFECTS 

SW2 ON READS 125 CARDS 
SWl ON STOPS READER 
OFLOW TO STOP 
LOAD DATA, PUSH START 

NUMBER OF CARDS READ 8 

NUMBER OF MULTIPLICATIONS PERFORMED 54 

END OF JOB, LOAD DATA AND PUSH START 

- 60 -

o 

// ov 

NUMBER OF CARDS READ 21 

NUMBER OF MULTIPLICATIONS PERFORMED 

END OF JOB, LOAD DATA AND PUSH START 

NUMBER OF CARDS READ 125 

NUMBER OF MULTIPLICATIONS PERFORMED 

END OF JOB, LOAD DATA AND PUSH START 

END OF DEMONSTRATION 

~ 

258 

1406 
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OO~f,7 (V"ln33 
01')73'3 0001'i 
o0Rn3 OOO?S 
O(\RC;O 00041 
on Q 41 
n')qR~ 

(11)A1 
1'1 n 03 
01173 

nl?~C; 

()111'''> 
0040? 

OOC;OO 

OOO?] 
n0030 
0001f, 
()(i040 
ono':q 

n004S 
nOODA 

noc;nO If, on'ilR lOnn 
noc;l? ~~ qqoqo onnnn 
nnS?4 11 (iO!:,l c; onO-1 
nnc;.f, 14 OO'ilc; onOJO 
nnS4A 47 nOS1? Ol?nn 
nn~f,n ?~ n040C; On4nn 
nOC;7? ?~ 00404 On400 
nnc;R4 ?C; 004n~ on400 
nnc;of, ?~ n04n? On400 
OOf,nA ~? n04n? onnnn 
nof,?O 3f, ooono OO'iOO 
nnf,~? 40 onnnO nnnnn 
nnC;nn 

'!n40f, 
n040~ 37 lAf,A7 OOC;OO 
0041R ~4 nOoon 00101' 
n04.n 4R OOnn ln1nO 
n044? ?C; lRRn 7 On4no 
n04c;4 17 nOf,04 1R~3~ 

nn4Af, 41 nnA7n on3nn 
nn47R 17 nOAo4 17013 
nn~on If, OO~l~ 'onn 
r') . ) c; n ? t. t. ° (\ C; () H 00 Q 0 0 
:r')C,14 17 17?nA nt,1~ 

nnc,?A ?A l~ooo n0441 
n" c; ~ ~ , A 1 Q () , ~ 'J n f') n 
('In~c;r ?A n('l'i8~ nnC;l~ 

:oc;f.? ' 1 1")1")C;>1r; lOO,1? 

n:l~7l •• 110(\1" nooog 
nn~RA 17 nnA~4 l~oQQ 

n('lcoq 11 on~'n n~n_l 

* 
~. 

* 
* 
* 
* 
* 
* 

6 PRn~QAM ~0R DEMONSTRATING VARIOUS FUNCTIONS 
o~ THF IRM lr,?() 

********************* 
PRF-nFMO INSTRUCTIONS 
********************* 

~START WATY MFSSl 
ReTY 
H 
RNC3 rw IfIIAL 
WATY MFSS? 
RCTY 
WATY MF~S, 
RCTY 
WATY MFSS4 
RCTY 
WAlY MFSSc; 
RCTY 
WATY MFSSf, 
RCTY 
WATY CLOWN 
RCTY 
WIlTY MFSS7 
RCTY 
RCTY 
H 

~FINAL RNC~ 
q 

00000 
00000 
3"SW3 ON FOR PRE-DFMO INSTRUcTtONS~ 
35,MARGINS SHOULD BE SET AT 15 AND 90~ 
?R,SET ONLY ONE TAB STOp AT sO@ 

MFSSI DAC 
MFSS2 DAC 
MI:SS1 DAC 
MESS4 DAC 

DAC 
ME'SS5 DAC 

DAC 
MESSf, DAC 
MESS7 DAC 

4) ,PROGRAM CAllS FOR 1 DATA CARD, CC 1 TO 60' 
21, %CENTFRED AT CC 30c~ 
,g, CONTAINING NAME OF GROUP FOR WHOM DEMO 
16, IS BEING GIVEN~ 
40,SW3 ON WIll GIVE lNSTRUCTfONs AS YOU GO@ 
31.TURN TO CLEAN PAGE, PUSH Si ARf~ 

CLOWN DAC 4"i,FRROR MFSSAr;ES WILL PRINT ON TYPEWRITER INPUT 
DAC 8, FRRORS(o) 

* 
* 
* 

DEND DSTART 
********************** 
INITIALIZATION PROGRAM 
******~*****~**~~***** 

~ORG 500 
DINIT TFM *~18'lboo 

* 
* 
* 

START 

TFSTF 

CF qqggg", CLEAR FLA~ FROM THOUSANDS' 
AM *-0'}.10 
eM *-21,10tlO 
RNE rJTNTTr.12 
TrJ 40r;,400 
TD 404,400 
TO 403,4()0 
TrJ 402,400 
SF 40? 
RNCrJ 
R 
DEND rJINIT 

PROGRAM LOI\.DER 

********************** 
DFMONSTRATTON HEADING 
********************** 

rJOR" 4nf, 
RACrJ HEAD", INPUT HEADING LINE 3 
RCTY 
H 0,10100,6 
Tn HFMV:>M.400 
RTM ALPHA.r)FMO 
RI\1(3 Hr)FNf) •• , 
RTM ALPHA.FUNCT,., 
TFM T~STF~11.1000" 
RNF NFXTF.Oqqgq •• 
RTt-.1 FrJIT.*-l ... 
TF ~r)NUMR-?Cl .. 
TFM FDr--1\1MRr.14.0(i(iOO,A 
TF *~~'i,TFSTF~ll 

AM *1'.1'3,11'.10 
TR FnNlIMRr.1S.Qqogg,. 
RTM IlLPHIl.cnNUMR-2,. 
AM Tt:'STFI'.R.l.,n. 

THIS HAS REEN CHANGED 
FOLLOWIWj LISTS 
INCLUDErJ FUNCTIONS 
TS FUNCTION INCLUDED 
YFS -EDIT AND PRINT 
ADrJR ANf) T I TU= 

TYTLE 
PRINT 
TNCR FOR NFXT FliNCT 

TO NOP 

o 

o 

o 
1,1 

I!I 
'II 
! " 



• 

o 

o 

o 

'!fH II w, I IItIhlM'ttillUHW 

~~~l~ 14 n0~10 rrrJ0 
n 'I ~ ? ? 4 7 '") n ~ ()? 01? (I('! 
nn~~4 14 ~0nnn nn1n? 
"'~4f, 47 n'")f,7n n0Vln 
01~;A 17 nJAQ4 17qRJ 
nn~7n 17 17AnR noon 
nOAR? 4Q nnnnn onnno 
nn~RO 

nnf,O, noone, 
OnAa4 2A OORRR Onf.o, 
nn7 nf. 7f. nOAA1 OOAo, 
n071R ?A n07">, OOh a , 
nn7~O 11' nn75~ oon-? 
1'11'1742 ?f. nOA44 00000 
nn7c,4 ,I' n0A4~ noo~o 
nn7~f. 1f. nOQ40 nnn-n 
,")077A 4' nOR7n 00R42 
,")n70n 4~ nnR7n nnB41 
~nRn7 1A nnA?"> nno-o 
nOA14 14 00A44 ooopa 
nnR7~ 4f. Ooo,R 01700 
nnR~R ,4 nonnn OnI02 
'HH1c,n 11 nORZ"i 000-1 
nnRf.? 4 0 OOR14 00000 
nnR7n 
nnA7n 4C, nOOf.4 00000 
nORA? 3q goooo 00100 
nOR04 11 nOa40 onn-1 
ononA ?A OORAA OORAl 
nOo1 R 11 nOARR 000';'2 
nnQ,O 40 nrAn7 nnnnO 
nno':\R 
nno,R 14 nOR47 ocopg 
onoc,o 47 OOOA4 01?00 
000A2 47 00000 00000 
O()of.4 
OOoM l' 00881 000-1' 
O()07f. 40 00A7() OOOnO 
OOR44 i){')Oli4 

17700 
l77n4 
17/IiA 1 f. 
17/ 1 R 1 f. 
17?'30 1A 
1774? ?A 
17/C,4 44 

CO()('le; 
17344 
1 rlq? 
174,)0 
] 7'? f. c:., 
,7?7R 

177f.f. 
1727R 
17/on 
17,02 
17,14 
17':\?A 
17 -:>',R 
17':\ 'i0 
17362 
l7174 
11386 
,7-:>'08 

1f. 1 7 4c,0 

7A )7'113 
]71nn 
44 17'2QO 
1'6 1 n, 7 
4'1 17424 
1h <")Oqo<..j 
1117'344 
11 17337 
1'4 17205 
46 g9QgQ 
1'6 17416 

]7410 ?C, 00000 
17472 47 ononn 
174'14 

100()1 
)711'6 
000-0 
J7?O"i 
qOOqq 
OOOKO 
J 7/0r:; 
OOn-l 
Qo999 
17313 
Qoq99 
000-0 
000-2 
000-1 
17':\37 
01300 
17344 
00400 
OOOOIi 

17424 16 1730? 17477. 
174'16 1'6 174C,4 17,44 
17448 16 gqyqq qOORQ 
174AO 11 ) 7344 OnO-? 
17471' ?f, 1740') 17'137 
174R4 L~ 17~lg g999q 
]7496 1'6 17514 17,44 
17c:.,ns If, qqooq oonpo 
17~?n 40 17~~0 annon 
17'i?A 
17f.1l2 

7~n8 ?f. 1 "i,,>l, 1 17f-.()7 

"7 " 7 (I 1 1 1 7 h "8 CI(' l) - I 

* 
* 
* 

t t t d h' 

ALPHA 

SKIP 
SKIPCM 

RCTY 

w *"w tWriN td+ w He W"L wM "f "@H 'f [ triP' {OJ 9' 'j! or Wi !HI"" 6 nUdMM m"i'"IIHhl 

(M T~STF~8,JO.1n 
RNE TFSTF", -
RCTY 

ALL FUN~TIONS LISTED 
YFS 

RNC3 '-mQI["1 
RTM ALPHA,INST~" LISTS O~ERATING INSTR 

GOES TOF-TR-ST FfiNCT 
RTM N=xy",n -
R a", 
I)ORG *-4 

DS 
TF 
TF 
TF 
SM 
TF 
SF 
TFM 
RD 
RD 
TFM 
eM 
AE 
RCTY 
AM 
R 
DORe; 

***********-******************.jj.-* 
PRINT ALPHA AND SKIP SUBROuiiNE 
***************************-.jj.*** ' 

WATYf.~ ,ALPHA-I" IN IT TYPE ADDR 
F 1 NnRMFd 1 ,'ALIJHA-1" iN IT RMSEARCH 
*r. 3 ~ , ALPHA:: i , , 5 TORE-L1Nt-ANO-- SKip 
*&2,,?,10,- INFORMATtbN 
LINF:S,Q9999 
LTNFS-l 
LINFCM&11,0,10, INIT LINE ~RINTFD 
FINfJRM,LINES-2 
F T NDRM. LI NES-3 
H?~,('\,10. INTT UNtS SIUPPF.D 
LINF:S.Q9Qq9.10 
LINFCM 

SKIPCMr.I1,lolO, 
SKTPCM 
*-3 

INCR LINES SRtPPED 

r:TNr)RM RNR UPRM, OQqqq~--
WATY WArY qqQ9q 

AM 
TF 
AM 
A 
DORr, 

L I NECMF.l1 'T'TO, 
WAT~&A.FINITRM&11., 
WAll' F.6 .2, ru 
SI( TP 
*-~~ 

IN~ LI"NtS-p'I<TNTED 
mr-DATFlVp"FArm~ 

L! N~CM CM 
RNE 
BB 
DORG 

L t"N"ES-2. ~~ger; 10. 
UPRM 

'ALL C. nrrs P'R j NTED -

", - --YES 
*-9'--

UPRM AM F INoRMf.11 ,1,'10; rNcR RMSt:'ARCH 
FtNDRM B 

"---UNFS bS 4,RtTYF.~ 

* 
* 
* 

PLUS 
DFCFLG 
FLG 

[)IG!T 

UPA 

EDEND 

NUMB 

SIGN 

GOON 

MOVF 

* 
* 
* 
N~XT 

******************************** 
NUMER I C T.Q. A-.LPHA ED IT sUB£iDu_i:~NE 
*;~***************************** 

DORG i 720n --- - " 
DS 5 
fFM flfGTTF.18-;E"6NUMR" 6DtpUT-AJ,)DR 
rFM EDENDr.6 ,bTGjl;~ - SET HeORD- ZERO sw' 
TFt.r STGN& 11 ,01f.10" ",!:lET 5 @N_J?I~s _______ ,_, __ 
TF ·-*r.-23, FD IT-f----' 
RNF PLUS, 99999-­
TFM SfGNF,ll.io.io~ 
TF FLGf.1 J .EDfT~i" 
SM FLGF.11.1 ;16 
BNF DECFL(." 999-99--;, 
TF DI~IT~11;i:r-
RD NUM8,q9999 
TFM 99999,0,,10,' 
AM *'::6,201 0 ' 
AM DIGIT~11'1,i6 
C EDIT-l.DIGIT&11 
BI 99999,01300" 
TF *&18,nIGif~1~" 
TD 99999,400---
RB 
DORG *-9 
TFf'l1 EDENDr.6 ,_G,~O~ .. 
TF SIGN&6,DIGIT~18 
TFM 99999,q9999~10 
AM DIGIT~18,2~io 
TF *f,2~,nTGlf&il 
TD MOVEf,11,999'99" 
TF *&18,I)IGni;J8 
TF~ 999Q9,70,10, 
B UPA 
[,)ORG *-3 

BLANK HI ,_Qg.c,-Z~ROS 

HI ORD~~ i~RO SWITCH 
FINIS!jED ---

MOVE DIGIT 

'[')()RG 17602 
********************************** 
RRANCH TO NEXT FUNCTION SUBROUTINE 

os 
fF 
AM 

********************************** 

I S~lIN'.ll, NEX T-1 .. 1 N IT FLAG SEAROL, 
I S F ,j N F_ R • 1 , 1 0 



I U-,1<- 14 1 7f. 7 '8 liOUJ',i 
-l7f-,44 47 1 7f-,7() (}1 '2 no 
17f-,C,f, ., ()OOOO 1 7 7 (\fl, 

17"- "'8 4'2 II lin M) ()1I0(\0 
1 7f-, 70 
17A70 44 176'20 qqgqq 
17A82 26 OOOrJ6 17681 
17A04 16 OOO()l OOOM9 
1770b 4;:;> MOOn 00000 
177()8 
17708 ":\4 00000 00}O2 
177'?0 '1<:) 1 7753 OOIOO 
177.,,'2 4R 00000 00000 
17744 4'1 00/')70 oooao 
177'" 1 
1 7 7 c, 1 aOOo) 
177'i3 (loon 

~ 177q7 00004 
177<:)8 '2.6 17881 17707 
17810 11'1 17876 1qq)9 
178?? 4q 1785P, 00000 
178',4 ?6 17881 17833 
1.7841'1 16 17876 19839 
17R'i8 11 17876 000-4 
17870 16 qOOoO qoooo 
1788;:;> 14 17876 lq909 
17804 47 17858 OJ?OO 
17q06 4? O(lI)OO 00000 
1700B 
10841 001/')0 
lqQ20 
')0441 
lo()01 
17 0 11 00004 
17013 oa014 
17q41 00018 
17<:)79 00004 
17q81 00008 

G(J 
1 7<:)97 00040 

Q 

18077 00042 
18161 0001'1 
1810'1 00046 
182q1 00018 
18'127 0004'1 
1842S 00013 
184 :'1 OOO,q 
lRS'),1 00004 
185'),3 00045 
1 A/') 23 0003", 
18687 OOOf>O 
18807 
n0406 

()Jono 
()lono :,10 01084 CJ 102 
0) 1 0 13 000% 
n1084 17 17608 1000 
010.0(', 1.7 006q4 1178 

~ 
(\, 1 nR 17 00(',04 ]013 
n 1l2n 47 011C,6 00300 
n, 1 ":\2 17 00(',Q4 Inc,21 
0,144 "4 OO(J()O 001 ()2 
() 11 'if> lI' 017(lQ 107;17 
(\'168 4A ooon() (j()ncJ(j 

() 1] Rn 1(-' 011 ie, 0(\-00 
011 qt' 1S 012h~) COv01 
n'?04 4f> 017f>4 Ci020G 
() 1 )J (-, '17 lqfl41 005()0 
n 1??ti 1 i () 11 7 c, vOC-1 
01 ?(+(I 4(-, 01744 Oi400 
Ill? C,? 4(-, n1(-,7(', e,of,O() 
1)1;;1',4 46 (Jl464 00200 
n 1 ? 7f, 47 Oli 16 J(i 1 C'G 
I) 1 ?AI:J 1-/ j 7; i"lb 117e, 
n 1 'I()() '~ '1 1 '-Ii! ') 1 ~,n 1 no 
II' '), 1? 1(-, 014?h 1 (i()O 1 
!) 1 '),?4 4(-, Oih;';'- OO?(',C; 
:"1 ,,:1,1', 41 

~ 
014',i6 ,j j 177 

"-

CM 
RNE 
TR 
RB 
110R(; 

rS~N BNF 
TF 
TFM 

IS F UI'JF. 8_,1 U ,10, 
J,SFuN 
J,STOP 

*-0 

LAST FUNCT [ON 

NE X r [,1 T; 999QcT;-;-- ----F"i:}NC nON- I_~CLUD~,[)_ 
6,ISFUN&1l" -- YES 
1,49,]0 

B6 -,,--,----,--- ,-----

SToP 

END 
* 
* 
* 

LDBO 

LD160 

LOAD 

A-AREA 
BAREA 
C1 
tlJNUM8 

FONCT 

DORG 
RCTY 
WATY 
H 
B 
DORG 
DC 
DAC 

DS 
TF 
TFM 
B 
TF 
TFM 
AM 
TFM 
eM 
RNE 
BB 
DORG 
DAS 
DS 
oS 
6-5 
~c 
DAC 

END 

HDEND 
*-4 
1,(01 
21,END OF DEMONSTRATION-(01 
*************~***~*~*~~**** 
PREPARE I/O AREA SUBROUT INE 
*************************** 
4 
LOAf"l(d 1 ,*-1 
LOADE,6, BAREA:':'l. 
LOAD-I2 
LOAD&11,*-1 
LOAD&6,AAREA';';2 
LOAD(,6,4,lO 
99949,g9999 
LOAD(,6,19999 
LOAD-i2 ~ 

*-9 
160,1984] 
,19920 
,START-l 
,1900i 
4,0201 

DAC 
14, D E-Mbr~s mATI NG(ol 
18,ADDRESS FUNCTION(i,)------- ----- -,---------, 

TNSfR 
DC 
bAr 

--'CAe 

DAC 
DAC 
D,lI.C 
DAC 
D"A"C 
OiK 
DAc 
DC 
DAC 
DAC 

HEAD DAS 
HEADRtvl DAS 

4,060i - ._--
8,DEPRESS@---
40, STARr-TO t:xECU"f~-:~ 

DE(\JD STA-RT-36 
-:<********-l(-~~-*-i~********---­

* 

INTO; 
HALT 

DORG 
B 
DAC 
RTM 
13TM 
aH1 
BNC3 
B Ti·1 
RCTY 
TF1I, 
H 

CA~6~INPUT,-SEtfIo~f 
-l( >k * *-*~(- -:< *,f *.jH(:-**i~* *****-
1000-
BEG,OIC2,08 
36.CARD R~AbING-PROGRAM 
~Fxf;l()OO - ,- " 
ALPHA,RCTY&2" 
ALPHA, HD, ,---- --
INT(M 
ALPHA,INSTR" 

RET .CA'RR;"3-lrMEs 
"~R-I~T HEAD.F_E_ -

Tn·, CDon ,:' ,9 ,--tNIT CARD COUNTER 

------,,-----

TD:\1 CHK2(~1.1', --'-·'--·"---~-SE~··-1·2-~f=~-Q-~~-·S.~~···(SF~---· := __ , ___ =~'_'~ __ h_. ____ ". ____ " 

RE.4DCD 

CHK2 

BC2 T I MCtvj 
RAG INPUT 
AM Cl)CNTtltl0 
BV OVER 
BI FR~O:<,6C8 
BC2 "1)258,,, 
arK 1 "EADCr.", 
8 T :: [') I I" , CDC i~ T 
!/vA i Y cuj\Ui .. ~i; 
T Fi-i R>or'iARI([,6, viORDS" 
BC2 T i (Vii'" 

~D ~iD~L~,CDCNT-2" 

- S-~.2- ON, READ i25- CDS 
SWI ON,STO~~ READING 

I N IT ;:-OR COIVliviEiH 

o 



.... 

'1 ';'4M 
"1'A0 

o I") 1 '17'/ 
'J 1 '~R4 
01'01' 
014(1;< 
014?(' 
014':12 
01444 
n14'>h 
')141'4 
01464 
0147(-, 
f)14R8 
0140f, 
()14 06 
f)1S08 
()15?O 
0151,2 
01">44 

~: 
01C;C;6 
01">1'4 

.~ 01 ">A4 
1)1576 
01 ">RR 
,)lAno 
01A1? 
'llA?4 
011'12 
f)1/',1,2 
01f,44 
1)1/','>6 
1)1/',Ml 
OlA7f, 
01f,76 
n J 6R8 
01700 
n1712 
n17?4 
n17'1f, 
01744 
01744 

1X> 

.~ o 
1)17~6 

017A4 
01764 
01776 
01788 
('118M 
() 1812 
1)1R?4 
018'12 
11)On() 
10001 
100':17 
10041 
100Rl 
101 Al 
101Cl7 
10?01 
10241 
10?79 
10281 

... 10,;;>1 ,. 10':1">7 
~ 1 I) ':l,1i 1 
~ 10,97 

1 ()4?"> 
lO4'n 
10121 
1n447 
11)44'-1 
1n'i1cJ 
10">?1 
In!;7" 
10A27 
liJti79 
1072<=, 

0 1 r) 7?7 
1077"> 
1()777 
1QP4} 
n 11 7q 
n 11 7A 
17f,nF, 

0(.) 

\.u 

* 

11 ',)141 f, v!,')GC 
11 (") 1 '1 ":" ., (\ (l jvi(1 

':II 1 ()1 ()4 i ()41f, 

14 O142E- 10121 
4h 01612 u 11 00 
1,0 10 j '. 7 ()O100 
'I c, ~(1~~~ 0(Jl ;;u 
'14 n0()n(' 0OlO? 
,4 ()OnOO 0010? 
40 011 Ai' COOOO 

14 0) 17":' OOJ25 
47 01?l/', 01200 
40 n128a OO()OO 

14 01170 OONOO 
4A 01564 01100 
'11 101(;4 10424 
11 01426 0080 
1 J 01">4'1 GOOlvlO 
40 013R4 00000 

1 1 01426 0160 
1/ 01')7"> OOGMO 
14 01426 10121 
4/', 014n8 alroo 
If, 01426 10121 
40 014nA 00000 

'II i0120 lo2iYO 
1 1 01426 0280 
12 01/',5'> OnOMO 
40 015RR 00000 

17 17206 1170 
30 10361 00100 
16 01604 10321 
'10 10001 00100 
'14 00000 00lO2 
4Cl ('112M 01)000 

L i Tl LL ~~ t·: 

Ai,; 
T~ 

(HK Ci-.1 
Bh 
wATY 

RFi~':'RK WATY 
RCTY 
RCTY 
R 
DORe; 

RD25C CM 
BNE 
8 
DORG 

MIDDLE Civi 
BH 
Ti~ 

AM 
AM 
8 
DORG 

BIG Ai", 
srvf 

CHKB CM 
BH 

LASTCM Tnl . 
B 
DORG 

~.~:·ih;~i<.·~T6 ,C,' 
K-l,4,~.iJ 

;:-;,CiLoCirl-j '.YES-l 
,-< r ;,fARKF,(,. ~NOlJGH 
L"5TC;A". 
GSRu 
·;'9~99 ••• 

HALi 
*-3 
ccon,12s;9, 
READCO 
PRiNT 
*-3 
CiXNT. 50C; 9 
BIG,. , 
ENdUGH-17,kIGH1-l 
RE:ivlARK&6.80, , 
*-1,40,10 
CHK 
*-3 
RE:PtARK&6, roo" 
';:'-1,40,10'" 
RE fvIARKrT6, ENOUGH 
R EMA R K -12-'--'· 
~ EMAR KfT 6, rnnm;H'--'­
RETV1ARK-12-
*-3 

TEST FOR 250 

SELECT cor·n",ENT 

TIME 'rR ... ENOUGH-i, Fl NAc.::-r •• cHANGrlIM""£D.COMME.NT-.--.-----

ERROR 

Afvr RE"MARK&6 ;~. - ~[rc:'T COMMENT- . ---
SM *-T,40dO--

---.--~.---~--.--.- .. -

B - CHKl3 _.- -,.- .~,.-., ... -.----.. ------.-. 

DORG *-3 
BTM FD IT, CDOJ'···-' wAlv 'BAD", . _··_' ___ h·.~~····" ~---'---~ --- .. -

TFM ERROR&18'"ERRO~.?=;;· ~.~~_N~~tOMt<1fNT 
WATY-EDNUMB -

"R'cTT'" .-._ .. ._._----._-_._---_ ......... __ .... _---
B' 'CHK2 

-DOR·C;· *::'3 
17 '"00694 "I0449"" - .-. OVER '--Bilvr' ALP"HA ,povrn·,.'" "'-lon-C"-CDS READ ... ----.-.-----.. 

49 01168 00000 

1 ~ 012A'i 6066-6'"' . 
'14 00000 001U2 
17 00694 9·9"9-Q9·· 

16 0179Q Ton"-'" 
48 nnoon o ()(iOO 
49 01216 00000 

nOOI8 
nOO02 
0002n 
00040 
00018 
(l0002 
00020 
00019 
00001 
00020 
00018 
(10002 
00018 
00014 
00006 
00004 

00004 
000,4 
nOOO4 
00027 
nOO?6 
00026 
O(\02? 
OCOO4 
n()0? 'I 
ooon4 
1)0(10') 
0'~()H() 

n"rJn~ 

(JOO(Ji, 

.. _---_. --.~-.-----------

B HALT . __ . _____ .... _ 
.. Q98~(C;:i .. _. ____ . ___ . __ . _____ ._. ___ _ 

T I MCM TDM CtLK2&1 ,6~ ______ .. ~E...T_.lli~§....sW._.QlL.... ___ ~. __ _ 
R""CTY'-

WATIM ElM'u 

ATPHA,(;r9~'-'-----rrM"E MESSAGE .... --_ ... _ .. --- .... . 
.. -rFM"'-' WA rfM&l 1 , WD T I Me . _____ .. __ .... - .... -. --...... -

H ---
B READCD -------.. - ... --------... ------------.--------

.. O'ORG*-=-3 - ..... ____ . ___ . __ . ___ ._._ ... _. 
60RG '1000 0 ______________ ..... ~ .. _ 

WORDS DAt fir, LI Tt LE JOB -%Nt CEC@ DA"S---'''''2---' - - .------- -... _ .... _ .. - --------.---.... -----
DAC -z"O, LET ER"lfW'CHARLIE .@----. ..--.. --.. -----......... . 

RE~A .~. _ ... D~.c.~._A,Q.,GOOD _li~ADEFf!.=_=.T.RL TT"Mr.i'J<;; t.~-W~ . .QNL __ .. ~:= ... _ 
. DAC 18,BIG DATA JOB - OK@ DA$ 2 .-.. .--.. - .. - ... - .. -.-.-.... -... - .. _--.... 

FINAL DAC icf,ENOUGii'="lXtSGQON@-'--­
DA'C' T9~WHA f'-:-"rfM"ED"'tIGA-IN@) .-.--.--.-
DAS l' ~ .--"- ... 

TIMED DAC 20,30 SEC-~-ON THE--NOSE@ 
. ER ROR S DAC uf, MOR E ERROR'S, "CARD@ 

BAD 
CDS-RD 
RIGHT 
YES 

DAS 2--' ---.---. '--'-." "--- ------------ .-=~_.=~~~.-___ ~ ___ . __ 
DAC 18 'BADS.T~f.CJN C~[Q~~- . __ ~.- ___ . __ .. ___ . ____ ~ ...... _ .. _____ _ 
DAC 14, CARDS READ, 1<1_ __ . __ ._. ......... . ___ ._. ___ .. . 
DAC 6,RIGHT@_~_~._._. __ ._._._. 
DAC 4, Y ES/Oi . _____ .... __ ... " __ ' __ '''_ . ___ .. __ ._ .... _ .. ____ _ 

ENOUGH DS , R r F AFT 4 0 ___ ._ ..... "U •.•• _. • _____ ••• _. • ___ .••. ____ ••• _ ........ _ 

DC 4,0102 ____ .. __ ._._ ." _ ... ___ ....... ___ ... __ . __ 
PO V E R D A C 34 , S TOP '_."?J:Q P....L...§.IQ£JO 0 0 _CABlLLR£A!L@. 

DC 4,0401 ______ ..... __ .. .. __ .. _........ . __ ._. ______ .. 
INSTR DAC 27,READ CARP-S. - SWJ.' SW2~.QE.f@ . _______ _ 

NOTE 

Wf)TIMf 
INPUT 
(DCNT 
R(TY 

DAC 2.6,STOP fi.EAD.l.N..G ... ~.~_ . .sW~.. ___ . ___ . __ ......... _ .. _ 
DAC 26,READ 125 .CARDS .-=-_ SW2LQN@. 
DAC 22,1/0 - PROGRAM OR STOP@ 
DC 4,0102 __ . 
DAC 23.NOTE THE rTME AY START;;---
DC 4,0107 
[JAC 5,rIM~(ol 

DAS 80d9841 
[IS 3,HALTF.ll 
nc 4,G003.HALT~8 
DS ,17608 

------- --."--

_&4-



I)nl)(\ 
(J)I)r"\1) f~q l);;n36 (, 11)2 
1)?1)1, non,;; 
1)1)~6 17 17hnf ?OOO 
n?1)4B 17 I)J6q4 10813 
1)7060 17 00694 70J' 
1)?1)7? 47 n?10P an, no 
I)?OR4 17 OOh04 1 ()R)o 
1)71)06 ~4 1)I)I)I)n onl1)7 
071np 16 n7??7 0 nnO 
1)170 17 17834 0 GOO 
" 71,2 4H nnl)l)(, (,IV)()O 

n7144 47 O?lAO 00]00 
I) ;; 1 ;; f, 4', O? 1 R n :) I' ? n 0 
n71~A 40 O?~n(\ nnnoo 
1111AO ~Q I1n3o 00400 
,) n 0 i ?." '1 0 R 0 7 1 08 7 3 
n??1)4 ,? onnR4 0000 
')/716 ~,) nOOal n (\no 
n7??R 76 InRO" on096 
1)))4((,,,\ 10R01 ooonn 
1,)7)"2 76 lUiqo OOvoO 
0)764 17 17206 0095 
1)776,1 109]C 10000 
n»RA 16 1q92~ 000-0 
((?,nO 17 1771)6 noon 
n7~12 111,:;°44 ]q()()o 
1)7324 16 lQyf,! onn-o 
1)336 16 10qS~ 000-3 
1),4A 11 07?27 000-1 
(\?36n 17 17206 7727 
1)/~77 ,1 10870 10000 
(),),R4 16 1QflRl ana-a 
n?,96 ,q 19841 00400 
I) 7408 46 O?488 C02 JO 

n7420 47 02197 OO}OO 
n)4,7 ,0 1000] 00100 
n')444 ;4 00000 OOlO} 
O?45f, ,q ]120100100 
n?4AA ,4 00000 00102 
074HO 40 02096 00000 
07488 
0)4R8 47 0?S70 00100 
0?"nO 17 00604 11?4, 
n)~l? 40 0710B DOOOO 
0757(\ 
n?~?n 14 0?227 0 12S 
07"3,) 47 0719? 01700 
n?~44 49 02437 000(\0 
1 ('lR(",() 

InRn7 
n 7 7?7 
1 7 ?n6 
1 ClOOl 
, QR40 

1 OR 11 
17B':\4 
1 '')An 
10R?7 
InR7CJ 
1 Clql" 
1 006'-j 
11(\10, 
11 n ~q 
1 1 117 
11 )01 
1 1 ?41 
1 1743 
1 1 ~ 1 q 

1 7f'I'R 
1)')f,°4 

n'>,n0(' 

00004 

000l? 
OUO()4 

0()04 '~ 
1)0024 
00076 
00012 
no~ .,9 
0,0042 
0001 0 

00004 
000,8 
nOD?'" 

n,nl)l) ~q n~ln~ 0 1n? 

/, L,J ~·i .... 

t'· I~ I "j , : -/~ ;: .~:;.., ~ 

CC;jNUi"- '::> .l ,"' '~J1 

HI) 

RF'G 

HALT 

wow 
GO 
.'IK 1 
WK2 

DONE 

(iOON 

AOK 

VALUF: 
COUNT 
ED IT 
EDNUMB 
OUTPUT 
R(TY 
LD160 
WJO 

U~STR 

MFSS2 

NFXT 
ALt=lHA 

~-

1);::\Jf, 

-,:' ;,;, ~: x ;:;. ~- - • .,' '" ." 'X '* ,;. ~ ~,i- {;- -It" ~~- *" 
(~'< II nu i ;: 0 i S'E C T I ();~ 2 

!JORG 2l!OO 
I; 

DAC 
8TM 
RTi'1, 
n Tivi 
Rf\JC3 
RTil! 
;:;:CTY 
TFM 
B T:Vi 
H 
Ri~C 1 
RNC2 
8 
WAUl 
M 
SF 
SF 
TF 
(F 

TF 
B TIl! 
TR 
T ,;vI 
RTM 
T~ 
TFivl 
T i"t,; 
AM 
BTM 
TR 
TFIv'1 
WACD 
BO 

8FG,DIG2,08 
12,(ARD OUTPUTr.> 
NF'XT,?OOv 
ALPHA,RCTY (.i 
ALPhA,HD 
HAll 
ALPHA,II'<STR,; 

CO U;~ T , \) , a , 
LD160,Q,8, 

wow 
wow 
GOO"if,12" , 

HFAD 
VALUE,WJO" 
84,,7 
9 1,,8 
VALUc-2,96" 
VALUF-6 
WJO-4,qG 
FDIT,q5 
OUTPUT~70,ED~UMB-1 

INITIALIZE CARO COUNT 
CLEAR OUT~ut A~tA 

BOTH SWITCHES ON 

GENERATE RANDOM NUMBE'RS 

OUTPUT&83"lb, FIRST RAN~OM NUMBER 
FDIT,qO 
OUIPUT~lC4'EDNUMB-l 
OUTPUT&121,.10, SECOND RANDOM NUMBER 
OUTPUT~113,03,ln, WITH A b~ctMAL POI~T 
CQUNT,1,lO, CARD COUNT 
FDIT,COUNT 
OUTPUT F,30, EDNUMB-l 
OUTPUTF,41, .10, 
OUTPUTF,l 
GOON 

------ _ .. _-_ ... -. ----

BNCl GO 
WATY EDNUI,18", TYPE OUT .cAR.D.S. PUNCHEO... ______ . 
SPTY 
WATY 
RCTY 
B 
DORG 
BNC1 
BTM 
B 
DORG 
CM 
BNE 
B 
DORG 
DC 
DS 
DS 
DS 
DS 
DC 
DS 
DC 
DC 
DAC 
OAC 
DAC 
DAC 
DAC 
DAC 
DAC 
DC 
DAC 
DAC 
DS 
DS 

. DFND 

MESS1 

HALT-12 
*-3 
AOK 
ALPHA ,MESS2,; .. 
HALT 
*-3 
COUNT,125,8, 
GO 
DONE 
10800 
8916895419 
,WK2&]1 
,17206 
.1900] 
,19840 
4,000, 
,17834 
12,326331030377 
4,0401 . 
43,PU~!CH DATA CARDS CONTAINING 
24,5W1 ON TO STOP PUNCHING~ 
26 ,SW~ ON TO-PUN-CH 125 CA~DSr.i·· 
12.1/0 TO STOP~ .. 
'10' ...... _ .. THr~SECTlor'LG.ENERA T.E..S._A"._~ .. _: __ 
42, TABLE OF RANDOM NUMBERS ~_~ 
19,DATA CARDS PUNCHEb~ 
4,0102 
38,y FIND IT (e)N'FUSING WHEN YOU HAVE BOTH 
29, SWI AND SW2 ON, START AGAIN@ 
,17608 
,00694 

************************* 
TYPE~PI1E~ 110, SECTION 3 
************************* 

DORe; ,000 
11 RFG,U1J2.0fl 

. ..; 

o 

o 



Ii "F b ritrlb#±H 



')41Gf, ~4 

)42°0 4h 
04220 4:; 
!)4?"-;:> 4<:: 
04;:>40 
(')424('1 If, 

042')2 4') 
()4264 16 
04'?'6 4C; 
()4288 11 
()4,nO 4:; 
04312 11 

043?4 4') 
04136 J J 
1')4,48 4 ~. 
()4360 11 
04372 4<:' 
04384 1 1 
()4396 4<:' 

GO 
04408 1 1 
04420 31 

tI 044,2 ;:>f, 
04444 39 
044% 34 
()4468 36 
04480 '34 
()44 C 2 47 
()4,)04 26 
()4')16 49 
04')24 
04524 4') 
04536 45 
(')4548 '\'1 
!)4')6() 14 
041:,72 4q 
04'i84 3;:> 
04596 14 
046iJ8 47 
84620 21 
n46,2 47 
04644 17 
04656 3'9 

~ 
~ 

04668 34 
04680 J 2 
04692 14 
04704 47 
04716 1, 

()472S 34 
04740 39 
047')2 34 
04764 49 
()4772 
()4772 ,9 
n47A4 ;4 
()47Cl(-, 49 
()4804 
()4804 ,9 
04B1A ":\4 
()48/8 49 
1/400 
1;:>403 
1?40,) 
1'463 

«10 1/409 
~ 17M8 

OOA94 
004()'i 
)7708 
1 q.020 
172()f, 
1qOOl 
PO,()l 
1 ?C,.,7 
PA1'i 
1?A()6 
l?f-,?., 
1 ?f,?7 
1 ?f,87 
]?7<:'9 

':~:nr. 
(:4l48 
')4;140 
n4<:;~8 

1 ~'.:::J 0 
04772 
04426 
044:20 
04426 
1),+4?0 
044?6 
04420 
04426 
04410 
04426 
04420 
04426 
04420 
04426 
o 0-9 Cl'9 
J2~25 

12627 
O(,)O(Y(l 

19940 
00000 
04524 
19942 
04444 

04804 
04584 
12759 
(JO()no 
04136 
19°40 
19941 
04548 
i2615 
04680 
17206 
1"9001 

OOJOO 
19q41 
i9941 
04620 
17206 
cmono 
1'9()()1 
OO()()O 
64136 

12C,57 
00000 
t'l4136 

j2687 
OOoM 
041,6 

00004 
00029 
00017 
00004 

0()0;>8 
OOO?') 
nODIO 

00010 
0()():>,1"l 

()()O,6 
OOO,C, 

;i', 1·'""; 2 
...... "1 ""'1'\ 
l; '.J"t v v' 

lC;921 
r;nC()O 

000-0 
1'1928 
12606 
rc;rer21 
ono~l 

19926 
OOb~l 
10925 
000-1 
19024 
000-1 
] 0021 
abO:" 1 
109n 
000-1 
lCi018 
126B 
00100 
001"02 
00100 
00102 
004~OO 

00405 
O()OOO 

19942 
19'i41 
ooroo 
OnlM 
00000 
beroe)O 
000-2 
o DOll 
1i62-"· 
OhloO 
i?6T~ 
J01'tYO· 

00102 
000-1 
060:'] 
01200 
125"15 
001<12 
00100 
00102 
60000 

00100 
O()i!)2 
OoOM 

66"100 
00102 
00000 

.~~-------.. -.----, 

GO 

. SMALL 

PCTY 
8C4 

DORG 
Tn·; 
8NR 
TF/Vi 
8NR 
AM 
RNR 
AM 
BNR 
AM 
RNR 
AM 
BNR 
AM 
BNR 
A~1 

TR 
TF 
WATY 
RCTY 
RNTY 
ROY 
SNC4 
TF 
B 
bORG 
BNR 
BNR 
\~ATY 

RCTY 
B 
S'F 
CM 
BL .. - A 

·BNCl 
-8iM 

WATY 

-r.--3 
BARI:"A':1,Q,10·· 
CLOWN'9i3AREAfr8 . 
GOf,6,(OUNT 
GO,BAREA&f 
GOr,6d.IO 
GO ,RA·REA&6 
GOf,6,1 , i6 
GO,BAREA&5 
GOF76,1,iO: 
GO,BAPEA&4·· 
GO&6 tl ,10 
GO,RAREA&3 
GOr,6,1, 10"· 
GO,BAREA&2 
GOF,6,1,10 
9S999,BAfrE"A::::Z- -
CTWO,ClR 
T I/Vll::S 

RAREAF,20 

~.& 32 
RAREAf..22, RM4-
GO&24 
~·-3 

CUTUP ;BAR~-A&:2l 
OK ,BAREA&2T­
PtKF'R .. -

HALT 
BARE·Ar,20 

...... _---_ .....•. _. __ .. _---

_._ .. __ ....... _._- ...... _._ .. __ .. -... ------------
....... _.-_ ....... _----_ .. _-... _-_._ ..•. _---

BAR'E"AF721", 2.rO- ~~~~.~.~_~_~_-=~~~.~., .. ~~=------.-----.---.-
SM A L·L ..... =:~ __ . __ ... ____ ._ .. _ .. ___ , ... __ . __ .. 
CTR.CTWO 
GOON 
EDlf.CTR ED'NU'M8 -... ~.- ... " .. _ ... - ... , ...... ,,--- .... 

GOON 
RCTY 
S~'l 

-'-cr0 . 
BAREAf.21 ,1,10 
B·A·R-E·At.2 i, i-;i·o'­
ADD· -. ---.. - .. BNE 

BH1 
RCTY 

ED 1T , c T f\ -.. - .. -.--- ---

WA TV EDN(fMR 
ROY 

---'-- .... -_ ... _--_. __ . __ .-._--_ ... 
··-B· HALT 

... _----_ .. _._-_ .. _ .. __ ._--'------------_ ...... -. 

DORG *-3 
CLOWN WA TY ERR.oNF 

RelY 
B HALT 
DORG *-:3 

CUTUP WATY E~~~WO 
-'- .. ----.. --.-----.-- .. -.---~------.----------.---.-. 

INSTR 

ROY 
NFXT 
ALPHA 
RM4 
LDBO 
RAR~A 
FD IT 
EI)NUM8 
NUMR 
ERRONE 
OR 
C()UNT 
OWO 
TIMES 
ERR TWO 
PIKER 

* 
* 
* 

RCTY 
B 
bORG 
DC 
DAC 
OAC 
DC 
os 
DS 
DS 
OS 
os 
OS 
DS 
OAC 
DAC 
DS 
r)S 
os 
oAC 
DAC 
DAC 
OF.NO 

HALT 
12400 
4,020] 

..... _. __ .•. --.... _--_ .. _ ... _-- ----
29tSWl ON TO SHOW EACH SUBT·OTAl_.--··-----···-----······-·---- --. 
17 ;OVFRFUrW··TO· S'TOFi(ii-·' ... - .. -.---.--.-----.-.... --.. -....... -.-.--. 

4,00 0 ~.- .... -.: •. _.:.~====~~=~~_==-_=_=~_=-~.:.~~=~-~=._ _ .. 
,1760B 
,00694 
,0040C; 
'177q~ 
,1 q92 0 
,17206 
,1900J 

.. --.----_ ... _-. __ ._ ........ _---

2S·,FNTER AN ETGi::'-f-DJGrr-NUMBER~ 
~~, I SA I D-'ONLV'-"E"I G-HT--[,iG ItSfit- .. _ ..... __ .. ..------.---.-.----... -
1 0 _ .. =~~'~~.:~~.=~~~~,.. __ .=:=~ __ . ___ . ~~~~~=~===~=~~~~_=~=.- .... 
,CTR-O 
10 
':\O,FNTER 'co[TiMN SfZE; TWO l,-f(fl-fS~·~··----·--·--------·---· 
~6, J SA"ID '"'oNL"'( :fWQ 'o-IG i"iS-";STARf'-"AG-A IN~ '-~-.'-"-"-~--'"-"-'-"---""-

3C;,rHYS JOB IS tOOSMALL,·slARf~A~AJ~~ _._. _____ .... _ ... _~_ ... ___ ~ __ 

*************************** 
LOr,YCAL DECtSY()N, SFCTrON 5 
*************************** DORG ~OOO - --~.--.... --.--------.------

. .. 

o 

o· 



'I I " II !Wt!l1l!~!I'M!\It\I@*MiJ!!UdJ!_Jyj.w'W'AAi\II'W_!'!b 'bubd.Mij>tt¥#'rt*ttt! ... Mtiw:lklH'jMrlJW we Z+!eh+h .. i'''\e ' .... !lltHI' \" I ri'±HltJEIWW'iW'@ \'i+tW t:\ LM ttt± .! b *U ± t oM "d 'd 4 b'H4tH+w,qw . Itt tMbb tw"W" "!tll4!WIrij,W II - til "It IOWlhit.i(\PI'Hlifi 

-II . 
05000 M9 05054 0 102 B BEG5.0102,08 
05013 00021 HD5 DAC 21.DIGITS TO ALPHABETIC@ 
05054 17 17608 5000 BEG5 BTM NEXT.5000 
05066 17- 00694 13913 BTM ALPHA,RCTV&2 
05078 17 00694 5013 BTM ALPHA.HD5 

CI 05090 47 05114 00300 BNC3 HALTS 
05102 17 00694 13773 BTM ALPHA,INSTR 
05114 48 00000 00000 HALT5 H 
05126 27 17798 00405 ClR BT LD80,RM4" SET INPUT TO RECORD MARKS 
05138 16 05397 19922 TFM NUMB&1l,19922,. INIT I ALIlAT ION 
05150 16 05468 19922 TFM NAVT&6.19922 
05162 16 05485 19922 TFM NAVT&23.19922 
05174 15 19920 0000- TOM 19920.0.11 
05186 36 19921 00100 RNTY 19921, •• READ TWO DIGITS 
05198 46 05650 00400 BC4 GOOF.,. GOOF SWITCT 
05210 34 00000 00108 TBTY 
05222 2L 5238 5K38 M *&16.*&16.7 TIME DELAY FOR TABULATING 
05234 2L 525 5K50 M *&16,*&16.7 TIME DELAY FOR TABULATING 
05246 2L 5262 5K62 M *&16,*&16.7 • TIME DELAY FOR TABULATING 

(l) 05258 16 13756 13201 TFM CTRO,ONE •• INITIALIZATION 

-.t 05270 16 13761 13307 TFM CTRT,TEN 
05282 16 13766 13503 TFM CTRE,TWTY 
05294 45 05638 19923 BNR BAD,19923 •• TEST FOR NUMBER OF DIGITS 
05306 45 05418 19922 BNR GO .19922 
05318 45 05350 19921 BNR GOA,19921 
05330 39 13693 00100 WATY ERTWO .. , NOTHING ENTERED 
05'342 49 05650 00000 B GOOF 
05350 DORG *-3 
05350 12 05397 000-1 GOA SM NUMB&11.01.10 
05362 12 05468 000-1 SM NAVT&6.01,10 
05374 12 05485 000-1 SM NAVT&23.01.10 
05386 43 05462 99999 NUMB BD NAVT.99999 •• THIS LOOP CHECKS 1 TO 9 
05398 39 13315 00100 WATY ZERO 
05410 49 05650 00000 B GOOF 
05418 DORG *-3 
05418 14 19922 00-13 GO eM 19922.013,9, SPECIAL COMMENT WHEN NUMBER IS 13 
05430 46 05718 01200 BE FUN 
05442 43 05538 19921 BD GOe.19921 
05454 49 05386 00000 B NUMB 
05462 DORG *-3 
05462 12 99999 000-1 NAVT SM 99999.01,10 

~ 
05474 43 05518 99999 BD ROUT.99999 
05486 26 05504 13756 TF *&18.CTRO ,,-\ 

()) 
05498 39 09999 00100 WATY 9999 
05510 49 05650 00000 B GOOF 
05518 DORG *-3 
05518 11 13756 OOOJ2 ROUT AM CTRO.12.10 
05530 49 05462 00000 B NAVT 
05538 DORG *-3 
05538 12 19921 000-1 Goe SM 19921.1.10 
05550 43 05670 19921 BD GOD.19921 •• 10 TO 19 RANGE 
05562 43 05606 19922 UP BD GOE.19922 .. 20 OR GREATER 
05574 26 05592 13761 TF *&18.CTRT 
055A6 39 99999 00100 WATY 99999 
05598 49 05650 00000 B GOOF 
05606 DORG *-3 
05606 12 19922 000-1 GOE SM 19922,1.10. THIS LOOP CHECKS 10 TO 19 
05618 11 13761 OOOKO AM CTRT.20.10 
05630 49 05562 00000 B UP 
05638 DORG *-3 
05638 39 13627 00100 BAD WATY ERONE 
05650 17 00694 13213 GOOF BTM ALPHA.OLMO&2 •• RCTY TWO TIMES 

(l) 05662 49 05126 00000 B CLR 
~ 05670 DORG *-3 

05670 12 19921 000-1 GOD SM 19921.1.10. THIS LOOP CHECKS 20 TO 90 
056A2 43 0<;738 19921 so GOF .19921 
05694 26 05712 13766 TF *&18.CTRE 
05706 39 99999 00100 WATY 99999 
05718 43 05758 19922 BD GOG,19922 
05730 49 05650 00000 B GOOF 
05738 DORG *-3 
05738 11 13766 000J6 GOF AM CTRE.16,10 
05750 49 05670 00000 B GOD 
05758 DORG *-3 
05758 34 00000 00101 GOG SPTY .. , SPACE THE TYPEWRITER AND THEN 
05770 49 05462 00000 B NAVT •• , GO TO THE I TO 9 LOOP 
05778 DORG *-3 
05778 39 13913 00100 FUN WATY HAHA 
05790 49 05650 00000 B GOOF 
13200 DORG 13200 

0 
13201 00004 ONE DAC 4.0NE@ 
13211 00004 OLMO DC 4,0002 
13213 00004 DAC 4.TWO@ 
13223 00004 DS 4. 



l-:t??" 
1 '::\/ -:t 7 
1 -:; ? {, ~l 

1-:t,?4Q 
l-:t?c;Q 
1 -:t?A 1 
1 ~ ?71 
1 ~? 7~ 
l-:t?A~ 

1~?07 

1-:t~07 

1 ~,' C; 
1-:t~7C; 

1" 77 
1':\,4'i 
1'~47 

l"~'i 

1-:t,,:,7 
l~,A~ 

1 -:t ~A7 
1,40~ 

J~4"'7 

1,4?'i 
J"-t.?7 
1~44"i 

1,447 
1 ,{<A7 
1':\4P'i 
1"-4R7 
1,C;()3 
1 -:t "- 1 7 
1 -:t<;, 0 
1,<;,::1 
,,<;"::\<; 
1,e;40 
1,~"-1 

1,e;A<; 
l'~A7 

IV,Rl 
1,<;R3 
l."C;qo 

'%'''' 

1 'A 1 <; 
1,A'?7 
1 'AO~ 
1~7"if, 

1~7~1 

1~7A(:' 

O('lf,04 
1770R 
1~7f,7 

, ,771 

1~77~ 

13R17 
1, R "i 1 
0040<; 
1,011 
17AOR 
,,01::1 

11 f,'" ('In 

0'1<l0A 
()~!O 0 <; 
n"""',? 
(1t1,.,,,<; 

0'l('l()? 
(\"('104 
00004 
('00M· 

'I'l(lOM 
(),.,I1I'le; 
OO()()4 
O()00C; 
111100? 
()OOOR 
0()01'l4 
00007 
('I000A 
00000 
n(\()o? 
1100('0 
()OOO? 
OOI)('IA 
()O()04 
nr)(H1R 
00004 
00010 
ooono 
o"'on? 
OOOOR 
OOO()7 
11()()('I/ 
00007 
MOM 
('1"'0 ('I A 
00004 
n(1006 
('1('1('104 
OOOOA 
00004 
I)OOOA 
00()("I7 
OO(l(l,? 

()11()()6 
('IOO~~ 

nOO,O 
ooooe; 
OOOoe; 
ooooe; 

00001 
00004 
ooo;>? 
00017 
000;:>0 

00004 

000'34 

"'f,('I('I11 MO "'f,()f,4 0 ,,.,? 
()f,()13 n()O'?A 
()60A4 17 '760R f,oon 
()f,()7f, 17 OOf,04 60P1 
OA"'RR 17 I1()A 0 4 An', 
"A100 47 06124 O(),nl1 
OAll? 17 00(:,04 6R<;, 
Of,1'?4 "-4 00000 O('l10,? 
Of,'''-A 47 ('IA1R4 (),.,?OO 
"A14R 1'" ()A'?e;7 (),.,1107 
nA1 A'" 1" "'A?R1 O,.,I1(\A 
"'1',1 7 7 4Q OA?"'P ('I('I('In(\ 
nh1P4 ,'" nA'?<;7 nn(\(\A 
nAI0f, ,,,- t1A?R1 0f'(\()7 

nA?"'R 11', ('IA7~4 0 000 
"A)?() 11', OA'?"'1 "'''-'''0 
ql;?-:t? ?'" (\A,?"'~ 0('16(\" 
OA?44 4P ('1('10 0 n"'n"'~ 

"A?"'A 4~ nA71;4 on?nn 
OA,?AR l' ()f,'?"-4 000-, 

TWTV 

ERONE 
ERTWO 
nR() 
(TRT 
CTRF 
ALPHA 
Lr'JRO 

!NSTR 

oM4 
RCTY 
NI='XT 
HAHA 

* 
* 
* 

HALT6 

CLR 

,,/I, 

T"I5 
r./IC 
ns 
r'J/I( 
nAC 
nA( 
nAC 
[JA( 

nS 
nAC 
r')S 
T"I/I( 

r)S 
DA( 
'"'5 
r)AC 
r)S 
r)A( 
r'lS 
r')AC 
r)S 
['lAC 
nA( 
r)S 
r'JAC 
r)AC 
r'lS 
r)AC 
r'l5 
DAC 
nS 
/"lA( 

nS 
r'lA( 
n5 
I")AC 
DAC 
nS 

r'JAC 
DAC 
DAC 
n5 
I')S 
DS 
DS 
,",5 

,I)S 

DC 
['lAC 
DAC 
DAC 
!)5 
r'JC 
r'JS 
DAC 
r'JENI") 

DORG 
R 
nAC 
RTM 
RTM 
RTM 
RNC3 
RTM 
oCTv 
RNO 
TDM 
TDM 
R 

Tn M 

TnM 
TFM 

A,THOt:'[:'''1I 
".FnU01il 
? • 

"'.~!VI='r.> 

'? • 
{,.:;! X "11 

4 • 

A.SI='VI='N(al 
A.I='T~I-4Tr.-. 

"" ~I r NI='Iiil 
4.TI=''''"" 
IS ,zI='R(')(OI 
? , 
R,I='LI='VeN (al 
4. 

7.TWFLVF~ 
6, 
o.Tf-I!oiEEN(o\ 
'? , 
o,F(')UQTFI:N(al 
? , 
9,FTI='TFFN(al 
4, 
Il,STXTI='FN"" 
4, 
10,SEVFNTEEN(al 
cj, FT r-I-4TFj::Nr.'I 
2, 
R,~IJNTI='F.N'" 

7 .rWFr--!TV(al 
2, 
7,THTRTYi.Il 
2, 
6,~()RTYti 
4, 
6, F I FTV/i'-
4, 
6,5 I XTY(i-~ 
4, 
8, SFVFNi'ri5l 
7'Fr(;HT~­
/ , 

6,NrNTYI&I 
~3 ,ENTFR ONLY TWO~ CHAR!~TERS~I:,e:".S.E.@ 
~(1 ,GO ~EAD AND E:_NTER LWO DIG rT$~ 
C; 

t; 

5 
, 006 94--~ 

, 177~~ __ '" 
1 , 
4,0301 
22, sw;-;- SW2 -- oN OR 6FFril-
1 7 ,OVERFLow TO -S-f6pr&l~~~'-----~~ 
,?o,TVPf: iN ANY TWO DIGIT NUMBERI&I 
,0040lS 
4,OI)()3-
,176()8 
34,y 'nO NOT LIKE tHE t{9M~ER~ THf8tt;~NI&I 

************************************ RAPID ~utCESSIVE ADDTT)ON,- SECTION 6 

**********************-************** 
f,(H)(') 

R~G6,l')102,OA 
,?f"RAprD~ SUCCESSIVE ADDitroNIiil 
NFXT,6000 
ALPHA, RCTVf·2 
ALPHA~HD6 
HAL TA 
ALPHA, rrfsTR 

GOON." 
ADO-ll,7,. 
ADf)q 3 .6~, 
CLo. " 
Ar'lf")-11,6, , 
A[)n r.13,7 
SUM.O.B 

TEST FOR THE PRESENT 5W2 SETTING 
AND THEN INITIALIZE THE LATTER TESTS 
SO THAT CHAN&iNG ~W~ wiLL B~ 

I='NOUGH TO TEST FOR CHEAT!NG AND 
STOP THE ADDTTION 

TI='M 5lIM-3,O,Q 
Tf") c,I,IMr~ 1.40/"\ 
H ,.e; 
FlC'? ~PQn,., (HEAT MF:SS A GE 
AM SlIM,l.]O, A!)D ONE T() THE COU·,·rrE'R AN~ THi::-N~ 

o 

o 



o 

o 

'1 ~ ? A (' L, I " '" " '" -< ',("' ? n ('. 
'A?~? ~~ 0A?6Q Gnnnn 
~~n4 ~~ n':"?4ti0nlnn 

n':"~1A ~4 nn~nn On1nl 
~~~?H ~4 n0~nO 10101 
nA~4n 4l n~A76 0A?~O 
nA~~? 4~ nA~~? OA?~? 

0A1A4 4~ OA4A4 OA?~, 
~A,7A 10 14nn1 nOl0n 
0A'1RR 14 onOOn nnl0? 
OA40 n 11 nA3R? 0044 
OA412 14 OA'1R? 14133 
nA4?4 4A OA444 01?00 
nA4~A 40 OA]?4 nnnnn 
OA444 
OA444 l' nA3R? OOJ3? 
OA4~~ 40 OA1?4 00000 
OA4A4 
nA4A4 'a 141?~ 00100 
OA47A ~4 nnoon 0010? 
nA4RR 11 OA470 nOOM? 
nA~OO 14 OA470 14?~, 

OA~1? 4A OA~1? 01700 
nA~?4 40 06124 onooo 

OAS,? l? oA47n nOJAA 
nA~44 40 nAl?4 onnnn 
OAS~? 

OAS~? ?~ OA~7~ OA?~J 

nASA4 14 nA6n~ non-o 
n6S7A 4A nAA7A OJ100 
n6~RR ~Q 14?RO OnIon 
nAAnn 34 noo 4 onln, 
OAAl? 11 nA~o4 00004 
OAA?4 14 OAS04 144Rl 
OAA3A 4A OAASh 01,00 
OAA4R 4 0 OAJ?4 onooo 
OAA~A 

OAA~A 1? nA~04 OOJ~' 
nAAAR 40 061?4 ononn 
OAA7A 
nAA7A '1Q 144~3 00100 

OAARA 34 onooo nnlO? 
OA700 '1 OAAR? OOOM? 
nA71? 14 OAAR? 14A~1 
OA7?4 4A OA744 01?00 
0A71A 40 OA1?4 oonnn 
OA744 
OA744 ,? OAAR? OOJAR 
nA7~6 40 nA1?4 Onnnn 
OA764 
nA7A4 ,0 14643 nOl00 
OA77" 34 Ononn anln2 
nA7RR 11 OA77n nonK6 
OARnn 14 nA770 14700 
OAR1? 47 OA1'4 01?00 
nAR?4 1A OA77n 14643 
nAR~A 4Q OA1?4 oooon 
OAR~l n0004 
nAR~3 

0':"04'1 
nA070 
17AOR 
()()Ao4 
140nn 
14nn1 
14n4~ 

14 n RO 

141 ?S 
141A7 
14?00 
1 4?~ 1 
14? AO 

143~'1 

14417 
144R3 
'4~?C, 

14C,'7 
14A07 
1 L.A00 
nA?C,4 
1 h"l. 1 

14"0C, 
1/,710 

nnnL.S 
nn017 
nnnn4 

!"lOn?? 
noo?? 
n001R 
O()()? 1 
000?1 
000?1 
00010 
0003? 
0003? 
non'Oq 
onn?l 
nnr,? 1 

OnO)n 
noon1 
nOn17 

OnO?A 
nO()ln 
Onne'A 

()UT 

SM/I,LL 

OUT2 

MID 
CM 

RC 

RIG 

OUT4 

F='RRO 

INSTR 

ROY 
NF='XT 
ALPHA 

(()MA 

(()MB 

(OMC 

((1M!) 

SUM 
(MT 

ONe? 
(~ 

WNTY 
SDTY 
SPTY 
RD 
RD 
R[) 

WATY 
RCTY 
AM 
eM 
AE 
A 
!)Mr; 
SM 
R 
f')ORt. 
WATY 
RCTY 
AM 
eM 
AF: 
8 
DOR(; 
SM 
R 
!)ORr, 
TD 
eM 
RH 
WATY 
RcTY 
AM 
eM 
AE 
B 

i\f")i"'." 
SlIM-':> 

Sl.ll'/- " 

Rrr.,SlJ~-4" 
MIf),SUM-2" 
SMALL.SUM-l 
(nMt\,.2 

HFDF='(,A, 44" 
HF RF F,A , COMAr,132 
OUT" • 
HALT6 
*-~ 
HF='R F='f. A .1 ~2,q 
HALT6 
*-3 
(OM~ •• 2 

SMAlLr.A,42,lO, 
SMALU'.6,COMBt.168 
OUT?" , 
HALT6 
*-3 
SMALLf.6,168,Q 
HAL T6 
*-3 
(Mf, 11, SUM-3 
RCr.6,O,10 
RIG 
('()M(, ,2 
4, ,Ii 
R('-6,64,lO, 
RC-6,(OMU,IQ2 
OUT3" , 
HALT6 

DORG *-3 
SM R(-/;,1Q2,0 
B HALT6 
I')OR(; *-3 
WArY (OMf),,;;> 

RCTY 
AM 
eM 
BE 

RIG f! I? ' 4 2 , 1 0 '_ .. , 
R HiF,/; ,COMN,168 
OUT4", ... 

R HAL T6 
I)ORC, *-3 
SM R!Gr.6d68,9 
R HALT6 
DORC, *-~ 
WATY on ~" 
~CTY 

AM 
eM 
RNE 
rFM 
R 

*-18,26010, 
*-30, F='NDf,26 
HALT6 
ERRO&6,CMT " 
HALT6 
4,0201 

T~ST SW2 tOR STOP 

TfST FOR NUMBER ()F '15TGHS--' 
THEN SELECT A COMME~T --

CHANGE COMMENT 

RFINITIAlflE COMMENT 

(HANG!: cotofMENT 

REINrTrAl12E COMMENT 

CHANGE COMMJ:NT 

CHANGE CQMMENT., 

DC 
DAC 
f)/I,C 
f)C 
I)S 
I)S 
f)OR(; 
[)AC 
DAC 
I)AC 
DAC 
I)AC 
DAC 
DAC 
DAC 
DAC 
DAC 
DAC 
f)AC 
f')A(, 
f)/I,( 
f)AC 

4~,PUSH START THEN CHANGE SW-2-TO STOP ADDITION~ 
17,OVF='RFLOW TO STOP~ 
4,0003 
.1760R 
,00694 
14MO 
?2,TH~T WAS FAST ON SW 2~ 
V,YOU ARF NOW AN FXPE'FHI'iil 
1A.r,onn SHOW OLD BOY~ 
?1 ,YOU CAN iMPROVE TH'isl'iil 
?1,TRY IT ONE MORE TrMEI'iil 
)1 ,FASTER ON THE SWITCH~ 
J 0 , T WI') DIG It S' Ts FA S T fa! 
'1),FASTFR ON SWITCH2 TO REDUCE SUMI'iil 
3?,TH~ 1620T~ FASTFR THAN YOU AREIill 
3~,T KNOW Y()U CAN DO BETTER CHARLrE~ 
?1 ,FAST~R FASTER FASTER/Ill 
?l,YOl! ARE TOO SLOW /Ill 
20,SP~F='D IT UP CHARLTE~ 
1. A 
17,r,ET THE LFAD OUT~ 

f"IS ,Hr.! 0 
f"IA( ?~, ynu MOVF='f) SW? rnn SOON/Ill 
f)AC lO.PLi\Y FAIR/Ill 
f)S ~ 

l 
I 



1 h -,? 1 
, 1,741; 

14747 
1477." 

n7nno 

nO'll , 
nn(H'4· 
'1001 f" 
noolf 

n71')(ln ""0 070f,4 
070q OOO?6 
07!'lf,4 17 17F.f)P, 
0707F. 17 00f,Q4 
070R8 )7 OOAQ4 
o71no 47 (')71?4 
n711? 17 aOF.Cl4 
071?4 4R nOon 
071"'f, 17 OOf,94 
()714A ?7 178"'4 
n7160 "'6 lQ847 
()7172 17 OOf,Q4 
()71A4 4t, 071'J,t, 
()710t, 41; 07??R 
on08 17 OOf,Q4 
07no 40 071 36 
'/7??A 

70M 
)5.,49 

701'3 
OO"'(H) 
1 liO?, 
000no 
I <;1?l 
0040C; 
00100 
1C;i:,4q 
00400 
]QR47 
1 i:,li:,q 
onooo 

n72?R 41; 149?R lQA'i4 
07?4n 4." 07272 10847 
072'i? 17 0Q604 1<;181 
072F.4 40 n71,f, anO()(1 
07?72 
07272 J7 00604 )514) 
07?R4 27 177qP, 00405 
07?06 "'A 100?O OOln0 
a7"'08 17 00604 1'i'i40 
07"'20 4F. 07?7? 00400 
07'3'3? 4<; 07~64 100?0 
07.,,44 17 00604 )<;1'i9 
07.,,1;t, 40 07'7? 00060 
07."t,4 
'17"'64 4<; n7044 loo?? 
07.,,76 4<; 0741' 10~~1 

07"'AB ?<; 10921 10020 
074nn 1<; 10g2n oono-
074J? "I? 10847 000-6'0 
074'4 .", 1q9'0 00000 
074."f, 14 1007] OOO-J 
07448 46 14~60 01?00 
07460 14 lQ921 000-0 
07472 46 07976 01?00 
074R4 16 1<;~RI Oob~o· 
()74of, 16 07J"'<; OoO~b 
07<;OA ?f, 1<;"<;0 07i~~ 
07<;?0 4<; 07540 lq~~7 
07<;'32 40 07572 00000 
07<;40 
n7<;40 11 07} '3" 000-1 
07r;c:.2 I I '17""'1 00n-1 
07<;64 4 0 07<;?n Onono 
07<;72 
07li72 16 0753) 10847 
n7<;R4 16 1""84 on-no 
n7<;Q6 21 1<;~84 07j1., 
n7f,0R 4<; n7rR8 lo84A 
n7F.?0 ?6 07638 07610 
'176'32 1<; 99ggy Ononn 
07f,44 14 07f,38 108"4 
07AI;f, 4f, 07708 01?00 
n7A6A 11 07F.~8 000-1 
07ARO 40 07~~? 00000 
07ARR 
'I7ARB 11 07AIQ OnO-1 
n77nn 40 07f,OH oonoo 
(,·'70K 

n77r)H ?6 l~~~q JOB<;'" 
n77?O lA 07hl Y 10848 
Ol·I;;'; Ii 1');:;,,-, 000-? 
,) Ii' 44 ? AI'" 0,7 i~ J 7 1 :3 3 
'Jl·i;'6 2n 1:=;:-,1 0'1;2 
() 7 i h8 ? j 1 C", "7 1 i.~) ,; ~ '-I 
') i / H(; 1 £.:. ,-•. -: 7 ... , ('<J (! 

() 7 .' '.)? ;;.l. ~. ~ - f:, ,...... . 
• ll,QC;4 ;A 

* 
* 
* 

HALT7 
ENTERI 

COOPI 

ENTER2 

[OOP2 

COMP 

SEARCH 

LOOP3 

ZOOM 

FIND 

rJA( 11 .I"AT(H THATf.1 
r.s b. 

nA( n.rJP~fY PLAvlR(i;l 
DAC 11.r.ONr CHFAt~ 
nENf) .. ..,.i. 

******~******.***************.~~~~* 

bORG 
A 
DAC 
8tM 
ATM 
BTM 
RNC3 
RTM 
H 
8TM 
8T 
RNTY 
ArM 
AC4 
ANR 
ATM 
A 
DORe; 
RNR 
RD 
ATM 
R 
DORe; 
ATM 
RT 
RNTY 
RrM 
RC4 
ANR 
81M 
A 

SUCCESSIVE MULTIPLICATION, S~ifON'f 
********************************** ... -7000 ... _- .. ----~.----- .. "---.. ,.~--.-.. -~---.--

B I=' e; 7 • () 102 ,09-· 
?A ,sucCFSSiVE- MULl I Pi- ICA fION.----
N~XT, 7066----·-·- . "--_ .. -,------- - ----------. 

ALPHA .RCh'&2 . 
ALPHA.HD1-
HALT7' 
ALPHA.INSTR 
• ,2 
ALPHA. vAih 
LDI60.RM4 
NR-7 
ALPHA ,F~(f vf.i -
ENTFR1 
LOOP1.NR-7 
ALPHA.ERMt:Si" 
~NTERl 

*-3 
ERROR1;NR ,-, 
FNTl='R2,NR";7 
ALPHA .FRME52-
FNTFRI 
*-'3 
ALPHA.VAR2 
L[)80,RM4 
PR-l .-
A LPHA-; RcfVf.i--
~ NT F"R2 . . ..... -... ~-~--- -.... ----.-.~~, ... -,----~~~.- .-.--
LoorY2", PR-l -------.--------
ALP HA' E-RM ES l.,---REGuE'sr-A'N"TNl R Y-· ---
ENTF:R'~ .. '" .. ____ ~ ... ____ h _________ .•. -.'-~-~--'-.'" .--.~.-- •. --

TD 1992J_,1902Qu_ __ CON"ERSIQJ~LOf A SINGLE. D..lGLLE.O.wERJL 
TOM 1 99?q.~O, It~_ ... __ .__ _ IQ._AJltG.l.l...-E.Q\tE!LJUL.. ___ . ___ -
S-F NR-7 
SF PR-l 
eM PR .01'.10, ___ -_==_ ==I~S TXQ~ F J [{§I~J:~oR~_L_:".=_:_=_~~ .... " 

-BE SELf-
cM PR ,O.TO 
BE _M_f:_?~Hf __ ,_"_._=~~_=::::~ __ ~=--~===_~---~.=:-____ . ____ .. __ 
T FM CT R. 00,10. ZERO PROD. C TR. . .. __"_. ___ ._. "_._ 
TFM LENGTH,O, f6--- ---------- =_= __ :-
TF FLNR-;_ZFROE.$.=.i_=--'::::~_ 
BNR LOOP3. NR-7, 7 tF !t-!IL CE!,!_~T~ii_o.F·--N:UM~~i"~f l~LO~=---·-
B SET8 . -

DORG 
AM 
AM 
B 
DORe; 
TFM 
TFM 
A 
ANR 
TF 
TDM 
eM 
BE 
AM 
B 

*-3 
LFNGTH'I'10------· 

SEARCHf.ll, f'!)o 
SEARCH 
*-3 
SEARCHF.l1 ,NB.:.:r _­
EXPON.O.9 
EXPON.LENGT"H 
FJND,NR-6,7-· 
*F.18,lOOMf.fi 
09999,0.2 .. 
GOGf.6.NR 
REGEN! ___ . _________ ._ 
GOGf.6.1.10 
GOG 

DORG *-3 
AM ZOOM& 11,1,1"0----· 
A lOOM ----

DORG *-3 
RF('EN 1 Tf-' 

TFM 
AM 
TF 
iF 
A 

FLNR,NR-l,7 
Z OOMf71 1 , NR-6 
CTR,2.10 
PROD,ZF.ROES·~, 
?i\OD-7.ZEROES-l 
;;;~Ci)--; .rU~R. 

~C~AR PRODUCT AREA 

_._._-----..... __ ._---------

) .. 

o 

o 



I" 

o 

o 

.~ 

~ ... 

07A?A 4~ 07~JG 15565 
n7840 ]? 15~a4 vOO-l 
078~2 ?h l~c'J 155 7 R 
n7RA4 th . ~~'7 lqqOO 
n7A7~ l~ j5~~H GOG00 
n 7 Ii R 0 ?, ~ .I:' S'b 5 0 () 0 G (I 
a 7 q 0 0 2 4 1 9 '1-2 1 1 5 5 8 1 
07012 46 14800 01200 
o 7CI?4 1 1 15 SA 1 uO"O::.:l----.. 
079?,6 49 077RO 00000 
07944 
07~44 17 00694 1-54-21 
07956 2S 15491 15490 
n7968 49 0727? 00000 
07976 
07976 
07oR8 
14800 
14800 
14812 
14874 
14836 
14R48 

. 14800 
14872 
14884 
14"896 
14008 
14920 
14"92"8 
14928 
14940 
ll~-q·e,1 

14960 
14Q60 
T4972 
14-984 
T4996 

·--P'-008 
r;016 
1';-01 q 

17 00694 1551' 
4 0 07136 OOOU·O 

17 00694 115Z37 
?7 17798 OOZj:05 
31 1 oCl40 r;soC;' 
?'':I 1Cl940 OomJU 
~8 19940 -OOTO-O 
17 006941'5201 
':II 1'1970 155137 
33 19970 \TOUUU" 
':18 1 9970···OTlTUU-·-
17 0"0694 1"55-qg-
49· 0-71360-0-000--

G"CGO 

3) 
S;'i 
TF 
TF 
T8~' 

iW"!!rl!ItW'MIt"*rltH 
( K"]iMJ!)E!f!"WIJJ\ru-H'!:H#± U'''d"f'U'ftMllKi''bdtlNH 

~~2:-;.'::-;8::;:::13,' 
:..X,- 0",.1. '1'- , 
X?i,CDX, ?ROD 
~;,(;'D-l, I?RODX 

.1.. THE~ 1 

-------.---------- --_ .. _ .... -

---_._ ... - .. _---_ .. 

.. --...... -- 1"W21 
.~ 
_.':'\. ._ .. _-_ ..... -----------------....... -.;:....---------....... ~--.------ .. ------ . 

. ----.•.. -.--.-.. -.-.--------------------------.............. -----.--~-------
lCi061 

'.1 'il i3 
1 'i 1 J 9 
1 'i 121 

'P;1 ~9 
l'i141 
I'i15? 
I'iTi;9 
1 Ii 17'9 
1 "1 A] 

. '1"'2:15 
l'i,,'q 
1 liZ C;q 
'1C;261<­
l'i315 
l'i':!]7 

, IC,':!6'i 
1<;419 
l'i421 
l'i493 
1 C;'i 11 
li)'i13 
-, t:j°<;2 3 
1 Ci'i2C; 
l'iCi47 

'"f5'i49 
l'i';';1 
19854 
lqQ~f1 

07133 • 
It;'it;9 

... n71 ':Ie; 

1 CiCi64 
lC;Ci78 
1 Ci Ci70 
17f10fl 
()n694 

17798 
n04()'i 
17i'n4 
1 CiC;A] 

t.,. -"'./;:0 
•••• ",..,.,.,..~_-.-.-.--~-_ •• --.-._..,.,..-- •• - ... "'. _ •. _' .. __ .' ____ 0'._ .. __ .'._' 

00026 DAC 26 !THEN TYPE A 2 DIGtT POMER@ 
"·'0000'2"--- DAC 2. (& 

00004---·----- ----.----- -----or ° ·~4c.!,.,..O~I:...-0AO-'----------.;.....---------+--~-----·------··-· 

00008--·----'- V'AR 1 DAC---atNOM'..=S:.=;E:.:.;R:...,;::@..,.-________ ----------
-1)0004------·---· DC 4,0100 

-00007-·--· ----·---VAR2 DAC 7 ,POW~E;_:..R.:....:..<'z;...:---_---~----------
-00004 --.-. . .--- -----r:)r~rb 2, 

'--6600g--------·-··'·ERMES 1 DAC 9 t GO rA::.:.H.:.::E:.::;&;.::·6~@ ______ ......... ___________ _ 
--00004-·--··--··----··· DC 4,0102 

.. ~2~~o~ ·------------.I~ M ES 2 0 AC. 26 • NO·~H:-:-=-:r Gr:-ti~O~~-=D=E=-R -:Z ... E:-::R:-::O:--;::P-;-L~IA":":S;;;-:E:-!-~-------
uuvu4 DC 4,0100 
bOo 1. 0-' ·---··---·ANS--i5AC-w,ANS:TWr;;E:-i~~O ..... -=-f----------------­
-()0004-·······----·--·-·----DC~1 ClO 
·(fO·(y;r6·--.=~~~-___ . __ ~~_~ .. ~_~!:~~_ ···-·T·...,.I-M"'!!I""S~f ... E'!"'"N-.,...TO-~TH-E.........,P"..O~W-E--R-!-.------------·- - .----.. -.. -

00004 DC 4,0102 
,_0_ () 0 0 2 ~_ ..... ____ ,_. ___ .1!.~~ s f D AC 24 ;EB.T;;:-~.O::-R ""O:::-:N~L-:Y-;--:;S:-::E~V:::E7":N-=-D-=-I G:::-:":I flr.s=--,~--------:.. 

00026 . ~_ OlMO DAC 26,HOW ~FTEN MUST I TELL.YOUt 
00004 . - -- ----. ----tic -··-4"901"0-2-' =-:-=:--:-c~ _ .. ____ .. 

000 3 ~.~. ___ .. _._~~" .. -=-~.fs.]I_. D~~~_?.i,.t8CpOWER MA'[. NOT - ~nLO~DI!..oILlGoI.IIL..IT~S!JZe:...... ___________ _ 
00008 MONTG OAC 8.CHARlIE@ 
00004----------- . - ·-0c:----4' ot 0 2 0-=-==---

. 00004 .. -.--. ·---'--MESS3"-OAC----4-; ON Er&'--------·----·----------­
OCi004--···--------'- '- --0("--"4;01"60 
00010 MESS4 DAC i ,ANSW.~E~R_N~.@~ .. ____________ ·_-~~~:==_·~-_-_-_~-_··_-_·-_0. __ ---
9Qg6~ ._ .. ____ ... _.R.£;.IY_. __ ._R(.. 4:'.QO~Q,3 . _____ ---------__ ----________ _ 
00002 ~s 2 
00002 l2 -6(-2-;0 

00008 

00005' 
00014 
00001-

00002 

NR. 6S-'1985-4---
PR····'-os· ·'--;-i992-1!:...-.-.....;.---------------------
Z~ROES-DS-·;HAL f7£,9 
FlNR DS s-, . .:....---
·L t"NG T H ' DS .. ···;HAL 1'-7[; 11 

. OS 5 ~---

PROD DC 14,0 . -bs-c - -1 ~@ _______ . ______________________ . _______ ._-_~---.---.--.-

NFXT DS ,17608 
ALPHA DS ,00694 _____ _ 
LDBO os ,17798 

-------- ... ,._--"" 

RM4 DS ,405 ._------- ._ .. __ •... -
L~160 DS ,17834 
eTR DC 2,0 



l qQ()(, 

10;0;>14 
-, C; ::'80; 

0MOO 
MHlI')O 
() 81) 13 
1)8fl'i8' 
1)8()70 
1)8082 
I)R094 
OR106 
08118 
()Bi.~() 

OFI142 
I)Fll>;4 
MI1 f,6 
I) 8178 
08190 
1)8;>1"l2 
MI214 
nAn6 
08?':I8 
I)R2r;O 
MP62 
08;>14 
o Fl/R6 
OR;>oR 
OR 310 
1)83?? 
OR3~4 

0R346 
1)'130;8 
OA370 
OR3R' 
OR394 
0R406 
0A418 

OR430 
OR442 
()R4C;4 
08466 
0847A 
08490 
OR502 
ORC;J4 
nRr;26 
08 t;38 
OR"iC;O 
OR'i62 
O"l">70 
ORC;70 
OR"iR? 
ORC;CJ4 
0~I',(')6 

n81',18 
nRI',':\O 
ORA42 
OR6"4 
(')R,,66 
OR678 
nR690 
nR7()? 
nR714 
OR7?€:-
0R738 
087<;0 
0876? 
nR774 
OH786 
OR798 
08810 
08R?2 
n8A':I4 
(')RA4? 
()RR4? 
Ml80;4 
rlMRI',f, 
nRR7H 
(lRA90 

M9 

i7 
17 
17 
47 
17 
17 
46 
4R 
17 
26 
26 
21' 
':11 
11' 
-; 1 

1(" 
11 
16 
'11 
1 A 
39 
'II' 
':I;> 
32 
2(.. 
?6 
1 , 
'If.; 
26 
21 
11 

?6 
24 
46 
14 
41' 
1.6 
2':1 
?A 
11 
2 ) 
1 1 
4CJ 

':\;> 
1 7 
] 6 
1.7 
'11 
16 
17 
31 
'f.. 
'7 
':\1 
16 
16 
44 
33 
1.6 
3<:) 
47 
14 
46 
4h 
4f-
40 

17 
'1'1 
4':1 
'14 
11 

" l' 4 
(J i) 

() U 

OB058 
00023 
17608 
00694 
00694 
08142 
006'14 
17834 
0814? 
!"lOOOO 
17834 
OA998 
08148 
08153 
19840 
191-1"i3 
19R'?4 
198A~ 

1 q866 
1%85 
1 cjgSD 
199A'I 
]9R41 
19840 
10R40 
19843 
08331 
08331 
013148 
) /i ':I A'? 
1639;> 
16362 
08153 

]6392 
()8153 
08582 
08153 
08570 
000'79 
16392 
1639? 
ri89<j8 
16362 
08153 
0844? 

OA151 
178~4 
08153 
J 720€:-
1CJ842 
1CJ849 
1720f, 
1.08<;4 
19861 
17206 
1q<:)26 
199n 
19CJ8Q 
087h? 
081<;1 
19873 
19841 
08810 
08148 
ORR4? 
n8842 
0884? 
08'lln 

00f,'"4 
177q8 
('Rq;:,,,, 
nr,('ICl,l 
01374::; 

0 103 

8'000 
8347 
RO)3 

GO'lOO 
1 "iS6>; 
0 000 
00900 
00000 
0 000 
1b,07 
16302 
16;>99 
162'1A 
000-0 
16;>r;2 
oc)'()':.;:'cr- , 
16264 
000":0 
11'28'4 
000-0 
00400 
00500 
00000 
00000 
19841 
lq844 
000-1 
16~?r" 
1 f..327 
08333 
000-1' 

ORB3 
OR'I31 
0];>00 
000J5 
011'00 
16301 
O!B33 
00099 
000':';1 
1I'>3g2 
000-1 
00000 

00000 
0 000 
0(')0-0 

8333 
]CJOOO 
n(')o-o 

8331 
19000 
000-0 
16362 
19000 
000-0 
000-0 
OR 151 
000-0 
00007 
00400 
OO?OO 

01 ?" 
() 12 ,)0 
()(l<:)00 
00100 
GOOOn 

Jf,043 
C()40':; 

F-144 
0:~ 1 t, 1 
,)(10-j 

"';P'-IODX ,:\.. 
FxpciN ,K 

I')SC i -I 
* 
* 
* 

HDB 
BEGS 

HALT8 

READ 
ONE 
TWO 

(ONT 

[)F.:N[) " j\ 

- - -- ~--~ ~ -* **"'." *x''''* **><**** >:-i<* ** ;c*;c**~~**'**** 
COi"~8IN:..f:0i~ CF-EFFECTS. SECTI6~ 8 
*w*****i~*****j*****a*~******i.** 

- - - - ~ 

8000 , "." -,-_._-,--,---,-------
BEG8.0103.08 

DORG 
R 
DAC 
8TM 
BTM 
8TM 
BNC3 
BTM 
BTM 
BLC 
H 
RTM 
TF 

23 ,COMi3 I1MTION OF _~.~!E(i~~_. __ ., _____ , __ :~~~~=_=__,_, ___ _ 
NEXT. 80ao - . -"-'-

TF 
TF 
TR 
TFM 
TR 
Tr=M 
TR 

ALPHA ,RCTY&2" 
ALPHA,HD8,. 
HAL T8 "---'" 

ALPHA. INSTR., 
LD160 .. a. 
HALT8 

LD160 •• 8 
M U L r (T , Z EFrot"t)..:Z'!),-, 
(DeNT. ZEROES":30'" 
(IHl.ZE:ROt'S-3-3' 
AAREA .N8~":'1. ,''''. 
AAREAF.13 .. 10 
AAREAF. 14, PR-l -, 
AARt' AF.25" 10 
AAREAFT 26 • TRUN'I<":1 

TFN AAREA~45"lO 
TR ~AREA~110.ANS~i' 
TFM AAREA~12~,.lG-

wACD AAREAF.l 
RNCD AAREA •• , 
SF AAREA 
SF AAREAF.3 
T F PbWER,-AARt:Af, r---' 
TF 'NUMBER'AAREA&4-· 

--REfURr;r'cAtfR. '3'tTMES 
,_" ,- PRt~r,}:f~AQI!i~~,:--' --~= __ 

'----rsR INT OP~INSTFfcf- --- .. 
,<:~t~lrCl9TPurARI4:,_ ' __ ,,~~_===-''' ____ ,_,, __ ,,' 

tN I T I AL I ZE MiJL. T I PL I CA flair"AND 
CARD -COUNT"e-60'Nl'l:R'S'-" " ----, ,_ .. _-,,-------'" 

PUNCH HEAD I NG CARD' ----- - -- ---.-.----.. _--

... _-,,_._----,------------

AM (DCNT-ti.lO' -- .. ,---,,------- -- -,,-----.. -, 
. fF ,- SUM .ZF.R6E'5-5--------'--.. -----------·,,-, .. ,·---'-·----"-...... ·---
H' tNTf::R.ZE:R'OES.:-;-'--'---.. _ ........ , . --.. , ''"----,-
A SUM ,NUMBER -, .... -
A'M .... --CNTI';TdO' -----.. -----,--- --" .. ,,-----,,--... '" 

.. _--_._,,-. - '''._-'-'----,_ .... ".,,'------------

T~ST 

ERROR2 
PUNCH 

OLMO 

GOGO 

LAST 

TF 
C" , 
BE 
CM 
BE 
TF" 
M' 
TF 
AM" 
A 
AM 
B" 
DORG 
SF 
BTM'" 
TF}..., 
BTM 
TR 
TFM 
BTM 
TR 
TFM 
BTM 
TR 
TFM 
TFM 
BNF 
CF 
TFM 
WACD 
BNC2 
CM 
BE 
RLC 
BO 
B 
DORG 
arM 
RT 
8u 
SPTY 
Aiv: 

I NTER..NUMBER __ ,. 
(NIl te,QWER. t .. ____ __ ". __ , __ ..o..~EJL VIO.EI~Q .... pt:.......S ... I .. IMII___ 

PUNCH 
CNtf,I5 ~ 10 
E R ROR2 ........ __ ,,_, ___ , __ .. __ "_,_"'_" __ ,, ___ . __ ,,._,,_,, 
7 9; ZEROES-2 5'---'" 
IN TER',NUMBER----- .. 

*-3 
HALT8&9 ••• 
LD160~;8. 
CNTl,,10, 
EDIT.NUMBER., 
AAREA'&2 ,EDNUMS'::l;. 
AARFAf.9 •• 16 --, .. -" 
E'D I T ,POWER • _____ ,,_" . 
AAREA'f.14.EDNOMS'::'i . , __ ,_,_, __ , 
A ARE AfT 2 1 , , 10 .. ____ ,__ ,_ ,, ________ ,_ ___ , 
ED IT,SUM ." _____ ,_,, ... ,_,_,, _______ ,, _______ , 
AAREA&86, EDN-UMS'::'-l' , _______ ., 
AA R F AF. 8 7 " 10- ., ___ _____ __'_" ______ "' ___ ' 
A AR EAr. 149 .. 1'0 ___ , ____ , ,_,, ____ .. ,"" ,, ___ ,_, __ . ___ _ 
GOGO ;HAL T 8&~;==-~" TI;..~L FOfLIR.lJliCAll OtL_ .. 
HALT8f.9. ,10.,, ______ ,_''"'' , ____ ._. ______ ,_, .. _____ , _____ ,_ " 
A ARE Ar,3 3 ,67_! 1,O_.!., ____ ... .1LIE_ ... T,Rl,JJ;i& A TED _____ , _______ .. __ , .. 
AAREM.1 
LAST 
CDCN T tl2 5,7 , __ , __ .. _ ' 
PRINT 
P~INT 

PRINT 
READ 
*-3 
ALPHA,MESSl" 
U)80 • Rt--I 4 
wR!TEl.CDCNT-4,7 

'"-----,,------------

-'" 

I 
~ 

t :,,0 

o 

o 



o 

o 

o 

o MO,;) 

{Jiiq14 

(I MO?/-> 
OgY18 
Ogql;n 
oFjO'i8 
ORO.,R 
011070 
OIlOR? 
OAORq 
(lA99R 
f)RQQ9 
It;A()(l 

11 

14 

47 

2'" 
4C> 

?A 
31 
4q 

') >if< 7! (JOO-] 
<')i174'-' (jOO-4 
OS-8A6 01?00 
j::)y20 Ofl148 
1%00 00000 

08981 08877 
1Q920 Q9999 
PiAOO· 00000 

00010 
nOO()1 

15600 16 OBB77 8144 
1 % J 2 26 0 B 7 4 cj H? 99 
15&24 38 19920 00100 
11;616 17 00694 8583 
1 % 48 1 7 00694 1"61Yil9 
11;660 27 17798 00405 
11;672 43 15768 -e9a9 
1 %84 1 J 087490'00:":1 
15696 11 15683 000:":1 
157()8 34 00000 OrtlOl 
1';-720' 14 '(58749 000-9 
IS73? 47 1;672 01~00 
15744 25 1<1920 OB"ClqB 
157 S6 4'1 '15792" . 0"0 (ref 0 
15768 26 15791' 15583 
15780 "11 1992"0 99999 
l'i19'? 1f.15683 8989 
15804 ?f. 0874g ~~29g 
1581f. 38 lQQ20o-0100 
15828 17 '00694"$5133 
15840 17 00694 T6165 
1 S852 49 08142''UU'()"OO 

Alvi 
0:' 
RNE 
TD 
B 
DORG 

08()Y& 11 d 9.l0 
CNI2~4'}C .:.. 
OBOY 
1992-0 ,CDCf.J--r 

DAVE 
*-3 
*(,23,OAOY"&IT 
1 9920, 99c}"99' 

WR I TEl TF 
TR 
B 156"00 -.--.-- .. __ .·_._4_'· ___ ... _--. __ .. - .~ .. ----------.-.~-.-.-- .. -

DORG *-4-
MULTCT DC 10,0 

DSC 
DORG 

DAVE TFM 
WRIH:2 TF 

wow 

~lN"rv 
STtvI 
BfM 
BT 
BD 
AM 
-AM 

SPTY 
'-eM c)jt2; 9;'10" 
BNE WOW--------
Tb 19920,MuITCj'- --.. --
B wRl1E4--=fr-----·-'--.. ----.... 

._' ... _--_ .. _---

WR I T E 3 T F *&-2:3 , iifOW&11---- ,------.-------.-. -----. ,-.---
T R 19-92"0 t 9 99"9-9- --------- -----.. -.-.. - ----+------. 

T F M -'WOWF,'- f"l ;~MUl ret ~9--·------··· .---------...... . 
WR ! lE4 TF tNT 2 , z.-EJ~oEs_33·---··-------· ---------- ... -.----. 

WNTY 19920 ----------... -.---
. " STM' ACPHA ;sP"A'C1:&2 ... -.---... ---.-. ------.-.", ----..... --... 
-- BTM- "AL'PHA ,ME"S'S3-"-- .--.--~---- .... -----. .._ .. __ .. --_._- _ .... -_ .. - -~.-

---·--B-HArr~.-~_===_=:~==~~_=:===~ .---.----- .--- . __ . __ ._ 
... ···_-·--60RG·-r.:3· T5860 

Pi863 
lS865 

'00004' '--:--b( . Z;-;-(j'tcll----·-

15911 
11;9S1 

00023--'- rN~DAc 23;SW2 oN READS 125 CAR~ --.--.---------... ----.- .. 
··00020·-· .. ···------· .. " .. ·---··DA"C·20;S·W1 oN STOPS READER@ 

·-000 14--- "'--- -------·-DAC· ·14,bFLOwiOTfO~-----···-'-·· .. ------··-·-· ...... ·- ....... -..... -
1 ">079 0002;>-- oAC22 ,LC5AD-l5ATA-;-POSHS'TARW-"-~---"--'--'- ---

.. ·-1 f.b2~· ... _ .. 00002'- .. --.-.. _- .. ·---·oAc· '29 (01- .. -.-_ .... - •..• -- • .-. ,- ... ----........ 

! r\ 

.... _ .. __ ._ ....... _-_.... --.-.-.-... ---..... -~--------------------

16027 
IAO;l 
1603'5 
160;7 
16041 
16'043 
160.87 
160R<1 
16163 
1r.1 ~c, 
1r.219 
16253 
16?6"i 
16?RC; 
08148 
Ofl149 
163':\2 
1n362 
16392 
083'13 
013331 
08749 
08345 
17608 
081;81 
00694 
17798 
00405 
()R11;, 
17R34 
1 n06 
1 '<840 
1 qon, 

.- .. _-----_ .. _--_. -----.----.- . -----------------------

0000'2 
oQcyo"2 .. ··_·-· 
00001·· 
OOoor-- -
OOU'C!7+---"- -... 

OOon-­
oO'orrz+­
OOO~6-· ... 
00004 
00-037 
bOOO"'7 
00006 
00010 
00007-·--'-' -

00001 
00035 
0003'0 
00030 

OOOcY4 . 

00004 

-----DAC 2 ,~ _____________ .. 
. ····-·-----b-AC-2 ; (01 ---------------- .... 

~~ DAC--l', (0) -----... --.-.--

···-----UAC-----y,-@------·-- ------------­
· .. '----0(-·-4; 0100 

'-'MFSS1--- :UAL--2'l '-NU"'M~B.,..E,...R-O~F;;-'C"'A"'R""D"'S~RC?E ... A1'rO-:-@­
DC '--4,OTcYO 

------._---- -- -

MESs2"'i5iiC' -36 ,i'.fU~,-B;'1E=OR~O::-;F;;----;M-::-U-::-L-:;T;:-;I"'P:-:-L-::I~CAT IONS P ERFORM;~_. __ .. _ 
DC 4,010 4---·-·-··----'---

MESS:r DA C . -'31; END oFJoB,TOA1)-'b""A""fC-:A"---:A""'N=O---=-P7:U-=S""'H-S T A~-
NBR 'DAC'---'7, NUMBER@-·------
PR DAC 6,P·OWE~·-· 

_ .. _rRUNK=J?:~~~-=i9_~tF{uNcATED@-·--_--_-____ :~ ~. _____ _ 
ANS DAC 7,AN3WER@ 
CDeNT - OS--', HAL Tif&"6----

- - --- DC 1,@,HALT8&7 
ZFROES DC· -35,0 -.----. 
SUM DC 30,0 
INT"ER bc '30,O-'---'~~-

Nur';fs'ER DS -- ,ONE&i-l--·-'·· 
POWER DS ,ONE&q- -.----
(NT2 DS ,OLMOf;n-'-
ReTY DC 4,OOOjtfWO&"il 
NFX T DS· ,1760S--
SPACE I)C 4,00oi,ERROR2&lT-
ALPHA DS ,00694--·- ---.--.----......... -_. ---===.=~-
LD80 f)S , 1779(i;--'-
RM4 DS ,40C; -------

CNTl DS , HAL TS&IT-' . 
Lf)160 DS ,17834"----
EO IT DS ,172 0L _____ . 
AAREA I)S ,19840 
F[)NUMB DS ,19001 

fJEND 

±WH 



·_----------------------_ .•. _.--_ .. _ ..• _._ ... 

SAMPLE INPUT SECTION EIGHT (0 
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 

1 15 
1 20 
2 04 

12 04 
97 64 
45 12 

......... 3 06 
~l 0 -'-4::.:: 

. -.... - --------_ .. -

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

5 02 
6 02 

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

~ 
16 15 
10 17 
10 18 
17 18 
18 17 
19 18 
10 19 
10 11 

3 04 
20 20 
20 21 
21 20 
28 27 
30 30 
32 23 
56 23 
12 45 
23 32 0 11 12 
23 56 
36 25 
11 13 

----. ,.,; 

~\ 

-.--. __ ..... _ .. _--._---- --.-- -------------... _ ..•• _---_._. 



Ihi •• MriH"UI!:IeW!i!:Htltr,'**ti'tLW' LWl"trlwtU "d'Hw'Mt ttt **'t& tt ttt'@ ';, hh h t n:,..' Hrtd#bri ¥It.HhW sHl'W'.hbbt ri'"' "j 

0 14 74 
12 12 
13 13 
12 34 
43 21 
78 54 
23 23 
24 25 
10 12 
10 03 
25 24 
10 13 
10 14 
10 15 
26 26 
27 28 

2 02 
10 16 

l 
99 15 
17 12 
18 18 
89 56 
18 18 
12 13 

1 15 
15 99 
45 99 
45 12 
15 16 
16 15 
10 06 
20 09 

1 20 
10 17 
10 18 
17 18 

2 04 
12 04 
18 17 
97 64 

0 (~, 
(;-

3 06 
3 04 

19 18 
10 19 
10 11 
11 12 
20 20 
11 13 
12 12 
20 21 
21 20 
28 27 
32 23 
56 23 
23 56 

.... 36 25 
~ 43 21 

" 78 54 
23 23 
24 25 
45 67 
76 54 
78 96 
13 13 
14 14 
15 12 
16 12 
17 15 
17 14 
17 13 
30 30 
23 32 
12 34 
74 74 
45 78 

0 
14 74 
98 76 
85 85 
78 45 
12 45 

------[0 

---\ 

_______________________________________________________________________________ o~ 


