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ADVANCED OPERATION INSTRUCTION MANUAL

INTRODUCTLON

This manual is intended to be used as a technical supplement
for the 900 Series Basic Operation Instruction Manual. The
examples provided illustrate the more complex keyboard operations

and demonstrate additional applications.

\n explanation of those keys associated with programming and
their use in elementary programming along with a completely

locumented program is included.

is hook has been written to help an experienced programmer
ite programs on a Rockwell 900 Series calculator.

f you have limited experience with programmable calculators,
u can learn to program by using this book in conjunction with
1e Rockwell 900 Series Programming Guide. Ask your salesman

how you can obtain a copy.

You may write some programs that you would like to share with us.
If so, we would be happy to hear from you. Please mail any
such programs to:

or

RgckwclllIntaﬂl?tinnﬂl Sumlock Anita/Rockwell International
950 DeGuigne Drive Anita House, Rockingham Road
Sunnyvale, California 94086 Uxbridge, Middlesex, England

UB8 2XL

Form 511
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ADVANCED CﬁLCULATIONS

This section provides advanced keyboard applications of the
900 Series Programmable Calculator. For pasic examples refer
to the Basic Operation Instruction Manual provided with your

calculator.

CONSTANT DIVIDEND

SETTINGS: Decimal 82, RO, Calc Mode
PROBLEM ___ KEYBOARD ENTRY PRINT OUT
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The digit 1, shown to the right of the printout, indicates that
memory 1 is being used. When the unit is turned on, memory A
is automatically selected until another memory is selected.




SETTINGS: Dec i

PROBLEM

PERCENTA
(With a Con

DISTRIBUTION
nt Divisor)

'RY PRINT OUT
0.00 T
i) *

123.00 +
456.00 #
789.00 +
1368. i

8.99
/D6

33.33
789. X

57.68
100.00 F 1
1368, F 2
3. N 2

sst depress [#] [#] in that
the first number from the
next two numbers.

11 total the adding machine,
ant divisor., It also completes

s depressed after the first entry was




PRORATION
(With a Constant Multiplicand)

SETTINGS: Decimal @2, RO, Calc Mode
KTL\'_EDJ\RIU ENTRY PRINT OUT

PROBLEM

975 x
5%

321.75

390.00

cent key is used with a constant, all entries and

itomatically accumulated. Depressing [AX] once

nt the sum of the results. Depressing [AX] twice in
ion will print the sum of the percentages.

the accumulation counter will automatically keep count of
Depressing [N]

e number of entries made with the constant.
print the count.

These accumulations are automatically cleared when a new problem

is begun.




PERCENTAGE INCREASE AND DECREASE

SETTINGS: Dec imal &2, RO, Calc Mode

PR y ENTRY. PRENTNCEE
AR U.c
0.00 T
1500.00 #
1.2 5injz ..
1250.00 -
ANGE 250 NE=T
1250. 1
20.00
1250.00 +
1500, +
15000 DRSS
L 250, ExT
1500, 2
1667

diately after depressing [+]
contents of the adding machine
entered number. The

the previously




ACCUMULATION OF RESULTS, FIRST FACTORS AND
SECOND FACTORS WITH AN ITEM COUNT

SETTINGS: Decimal 82, RO, Calc Mode

PROBLEM KEYBOARD ENTRY PRINT OUT

)
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*

o
*
—

®

o
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Sum of results
of 1st factors
of 2nd factors

. of accumulations

]
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0
2
3
0
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[}
[
7
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time [= depressed, four accumulations occur simultaneously:

To see the sum of the first factors, depress [AX] once. To see

the sum of the second factors, depress [AX] twice in succession.

You can see the count of the accumulations by depressing [N] at

any time as long as [+], [-], [5], [T] or [%] haven't been depressed
since the last time [M+], [M-], [=+], [=-]1, [¢] er [*] was depressed.
Just remember that you see the count of additions after derpessing
an adding key and you see the count of accumulations after depressing

a memory key. Other keys do not change the counter being addressed.

The last three accumulations occur in registers which are separate
from the add register and the memories.

=52




AM/IN] AND [<M/OUT] TO STORE CONSTANTS

USING [

SETTINGS: Decimal 02, RO, Calc Mode

PROBLEM KEYBOARD ENTRY ___PRINT ouT

ARET in a memory and eliminate the value previously

nunber and depress [+M/IN],

then depress the two
& to the memory you have chosen. For memories

02...09. For memories above 9, depress 10, 1I,




ADDING TO AND SUBTRACTING FROM MEMORY
BY USING [+M/IN] and [+M/OUT]

SETTINGS: Decimal 82, RO, Calc Mode

PROBLEM : __KEYBOARD

following

in memory

using [»\[f’l\] CLEAR ALL
[+M/IN] + 02
[+M/IN] + 02
[+M/IN]
[+M/IN]
[M/0uT]

Vo

TaAD 1 T
T

0@ T D

[=M/IN] + 07
x

[+M/IN] + 07
[«MfOUT] 07

using the [+M/IN] key takes a few more key
adding by using [M+] and [M-]. However, [+M/IN]

access any memory you like while not changing the

. addressed by [M+], [M-1, [=+], [=-1, [¢] 2nd [*].

[+M/OUT] is the only way to access memories




SQUARE ROOTS

SETTINGS: Decimal €4, RO, Calc Mode

OARD ENTRY PRINT OQUT

PROBLEM

e 5 25,
5.

L 7
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60.0000

i 560.0000

LTk596669245148
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The square root of a number will slways print with a floating

decimal, regardless of the decimal setting. This guarantees that
you will get the greatest pos ble accuracy in your work.

The calculator will normally take the square root of an entry.
no entry has been made, it will take the square toot of the

last number printed on the tape.

re root function can be used in chain calculations whenever




POWERS

ROOTS AND

SETTINGS: g2, FL, Calc Mode

t5 and powers for amy real numbers
0T ive exponents and use
ned so that it will only affect the
th o the entry or last answer). IX’\']
ons, k will not complete a chain.
iderstand syste Please see the next
iblen £

anation of this system.




CHAIN CALCULATIONS USING x”

SETTINGS: Decimal &4, FL, Calc Mode

PROBLEM i) KEYBOARD ENTRY PRINT OUT
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will operate on the uuml)cr in the keyboard register (the most
ent entry or result)., [x’] will not comg!ctc a chain calculation.
function depressed immediately after [x’] will compute both the
unction and any pre-existing chain. This is a very versatile
, as can be seen by studying the above examples.

sroblem #4 above, the order of entry was switched so that the
er function was performed before the multiplications. This was
done to prevent the calculator from multiplying 5 x 2 x (3] s
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USING X

FL, Calc Mode

pecimal €4,

SETTINGS:

PRINT OUT

123456789,
2.

16.183029954

123456789%




low and
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ANTILOGARITHMS

NATURAL LOGARITHMS AND

SETTINGS: Decimal €2, FL, Calc Mode

PROBLEM ENTRY __ PRINTOUT

Problem 1:

Find the natural







x] will operate on the number in the keyboard register
result).
d as desired in

complete a chain calcula-

[in ¥X] and [
(the last entry or
tion, but they can be use

They will not
a chain calculation.

1f you tTy to raise e to 3 power larger than 32.23619 the calcula-
tor will gverflow and the keyboard will lock up. The number that
prints will be the common (base 10) 1lcg of the answer.
You can easily log into the actual answer to your

tific notation.

problem,




I1. EXPLANATION OF PROGRAMMING KEY FUNCTIONS

OF PR — —

PROGRAMMING KEYS

The following is an explanation of keys and functions used primarily

or exclusively for programming.

[STOP] is a program instruction used to stop a program
so that the operator can enter a new variable or per-
form manual calculations. When [RUN] is touched, the
calculater will read and execute each program step
until it redches a [STOP] instruction. It will then
change from Run Mode to Calculator Mode, and will not
read any further instructions until [RUN] is touched

again.

[PRINT] is used in programs to print entries and
results. [PRINT] will print the contents of the key-
board register. (The number in the keyboard register
is generally the last printed number.)

1f a number has just been entered into the keyboard
either manually or as a programmed constant and no
operating key has been touched, a lower case 'e' will
print on the tape to show that an entry has been made.

In all other cases, [PRINT] will print the contents
of the keyboard register with mo symbol next to the

number.

Each depression of [SPACE] will advance the paper tape
one line. Nothing will print. This is very useful when
formatting the output of a program.




[INDIR]
explanation
for further

The decimal
you program

s a great ste

p saver. please see the

of the Indirect Memory System (page 26)

information-

s programmable. 1f, for example,

set key 1
ruction [DEC SET] 5, the calculator

d manually set the decimal

will operate as if you ha

to five and conform to the setting of the RO/TR/FL
switch The lcu r will remain at a decimal setting
of five until you either program 2 new setting or

on takes two key depressions and

syogram a floating decimal. In
DEC SET] [.] sequence has been pro-
o the calculator to ignore the
erate with a full floating
(pigit] will reset this
and the calculator will

on

lition is also reset whenever

unters a [STOP]
y perform manual caleulations

. setting of the RO/TR/FL switch.

gram back into float after the

re-program [DEC SET] [-1-

instruction.

tion, simply




[LABEL] follewed by any twa digits will establish an
entry point in program storage at which a jump or
subroutine can be executed. Labels may be used

with jumps in the same manner as direct addresses.

A label is merely a marker in a program and it will
have no affect on any calculations under any circum-

stances.

[LABEL] must be used with [GO SUB] as subroutines
must begin with a label. [GO SUB] cannot jump to

a step address.




JUMPS

The Rockwell 900 Series can jump to spec ific step addresses or to
may use either or
for both types of jumps is similar.

labels Programmers both types of commands at
. grammers

their discretion. The format

sequence is [JUMP] followed by the

step, For example, to jump te step 369,
Jumping to an absolute address is

ram pointer is simply changed

To jump to a specific step, the

three digit address of

the sequence is [JuMP] 3
11ly; the pre

extremely fast inter

to run from the new step.

and th

progran

A label can be any two

The ca can also jump to a
it ] actically impossible to run

out u tion, as [JUMP] [LABEL] 04

will the b 1 1 put a label anywhere

ou fore or after the jump that

oes y different jumps all going to

ot use the same label in more

either absolute addressing or

you have no preference,
ting and debugging programs.

ou decide which system to use:

ich more convenient to use than absolute step
you will not have to number

am. Even more important,
a program becomes much easier.

f 1 use 1

You will not ange the jump instructions every

time you insert or delete steps.




Jumping to labels uses more steps than jumping to step

addresses. For example, [JUMP] digit digit digit is four
steps, and [JUMP] [LABEL] digit digit plus [LABEL] digit
Please note that this difference 15

digit is seven steps.
is usually no reason to shorten

often insignificant. There

most programs unless you Tun out of steps.

Switching from labels to step addresses can significantly
eed up lengthly loops and subroutines. You ma find it
convenient to use absolute addressing when jumping to or
within a loop, and to use labels for those jumps where the

difference in speed will not be noticed.

calculator can make five separate types of jumps, four conditional

itional jumps all test the

ne unconditional. The four cond
ling on your requirements, the calculator

for the following conditions: peositive,
. The five jumps operate as follows:

nally. When the caleculator encounters an

jump, it will jump under all circumstances
requires four steps. The code seq-
git, digit, will go to a specific

while [JUMP] [LABEL] digit, digit will jump

step immediately following the specified

ve When the calculator encounters [JUMP]
, it will jump if the number in the keyboard
positive. [f the number in the keyboard register
oro, the jump will be ignored. For instance
9 will jump to step 369 if the number in the
ister is positive. [JUMP] [+] [LABEL] 4 4 will
to the first step following label 44 if the number in

keyboard register is positi




o

Jump If Negative. When the calculator encounters [JUMP]

[-1, it will jump if the
number in the

number in the keyboard register
is negative. If the keyboard is positive or
zero, the negative jump will be ignored. For instance
[JUMP] [-] 4 2 8 will jump to step 428 if the number in the

keyboard register is negative. [JUMP] [-] [LABEL] 2 2

1g label 22 under the

will ju to the first step

same cond

alculator encounters [JUMP] [=]

imber in the keyboard

>yboard is greater than or

e ignored. For instance

the number in
H..\H!.].] i
1g label 11 if the

rJUMP] [=

encounters a [JUMP]

has been made.

or zero, the cal-

and proceed to the

11 jump to step 436.
to the first step following

a perfectly valid entry;

tor to ignore a Jump

tes a conditional jump
label.

itional jump to :




RUCTION

unconditional




UBROUTINES

set of instructions

A subroutine is a miniature program that performs
Subroutines are accessed with [GO

and is used by another progra

SUB]. [GO SUB] eperates like [JUMP]
[GO SUB] also takes the program from step A to

with one exception, a return

address saved. i
step B but the program will calculate from step B until a [RETURN)
instruction is read. [RETURN] will automatically send the program

a powerful programming technique.

back to step (A + 1). This is

UB] and [RI defined

follow

60 S

ts the calculator to a subroutine
gram steps which may be used many

rams, yet requires only one

After branching to a sub-

will proceed normally until

N] instructiom. It will then
the step immediately follow-

that accessed the subroutine.

ther unconditionally or with
xecute a conditional

e keyboard register is
as it is for a conditional
subroutine is executed

the results.

N nstruction required in conjunction
t I key. All subroutines called

key st terminate with a [RETURN]
truct his will return the program to the

steps that accessed the




suybroutines can be 'mested' five levels deep. 'Nesting' is defined
as the ability of one subroutine to automatically branch to a second
subroutine, which in turn can pranch to a third, to & fourth and
then to a fifth subroutine. From the fifth subroutine, the progran
will automatically go back to the fourth, the third, the second, then
the first subroutine, and then back to the main program. Return
addresses for these 'mested’ subroutines are executed on a last-
in-first-out basis with the return always being made to the return
address most recently stored. As soon as any return is made,

that return address 1s eT sed from the memory with the previous

ess now becoming the last one.

SUE] 4 4, when executed manually, will cause the machine to

. for label 44 and to start calculating from that point.
irst [RETURN] that is encountered will result in a return to
1 Mode and step 000. When [GO SUB] is used manually, [RETURN]
lways take the program to step 000, regardless of the step
s being addressed when [GO SUB] was touched.




INDTRECT MEMORY SYSTEM

The indirect memory system is a fast, easy way to recall (or store)
is desired. The system

s from (or into) as many memories as
save many program steps. Basically,
Register' to tell a

numbe
is very easy to learn and can

it uses a special memory called the 'Pointe

program which memory to address.

ory system can be used to store and

irect me

In a leop, the in
recall numbers from many different memories by repeating the same

tly shortens and simplifies many

am instructions. Th
It occasionally makes it possible to write short routines

ble without the

be absolutely imposs

1led memory 00, is a two digit

zero and ninety-nine

whole numbers only so

0. To clear it, store zero

tore data. It stores the number of

s other memory is the one that
([INDIR]), is touched,
ive memories during an internal

rect ke

touching

[+M/IN] [INDIR]
memory 00, touching
If 3 il
subtract
If 8 in memory 00, touching [«M/OUT]

63 to memory

I [INDIR] will







SUMMARY

such M/OUT],

s [+M/IN] and [
themselves but cause action when |

The calculator has several ke
that do not cause any action by .
used with other keys. ce keys are [DEC SET], [SELECT M],
[+=M/IN], [ T], [GO SUB],

established by one of

[JuMP] and [LABEL]. The condition

; replaced by any other non-
to touch [+M/OUT] but

ouch [+M/OUT]. The [+M/IN]

UT] If you wanted to touch
[ P], just touch [GD SUB]
long as you don't complete an

digi

sion.

] and [GO SUE] that makes

routines being held in
p, and complete it

1]
are five separate programs
rite a routine that will

imply entering the

nd touching [RUN]. To do
rogram, [LABEL] 02 before

p 000, insert the instructioms
touch [MANUAL] [RUN], enter

o access and then touch
jump instruction and go to

can be used with [GO SUB] or any l
e. t is an excellent step saving ’

Iity when writing and running




G_MODES

I1T. THE §

The fellowing is a detailed explanation of the six operating
modes. The various modes allow you to enter, Tum, debug and
correct programs and to use the 900 Series as a general purpose
calculator. The six modes are called Manual, Run, Program, Edit,

List and Trace.

ix modes are mutually exclusive, and cause the calculator to

on in different manners. Depressing [MANUAL] will always

other mode. Some modes may reset themselves automatic-

he mode keys and their fumctions are as follows:

This key selects Manual Mode, cancels any other
mode, Manual is the normal operating mode of
the calculator. This mode is used for manual

alculations and for running pTrograms. When

turned on, the c alculator will automatically
select Manual Mode. Stay im Manual Mcde unless

u are entering a program by hand or debugging

doesn't work properly.

ing [MANUAL] resets the program pointer to
000. Touching [MANUAL] will also clear all
isters (the adding register, the

second factors and

the key-

mories.

seneral, the only reason for touching [MANUAL]

is to address ep 000 and to reset another operating




lse [PROGRAM] when you want to enter a program
stablis

board. Touching [PROG] e

from the ke

ode, illuminates the Program indicator

the Progr
s any other mode. In this mode,

light, and cancel
oy deprassi ites' the code for that key .
into the program 1t the current address,
- nber, and ¢ s the step number and }
+he key to int. The program pointer
s dvanced to. thE step. Every key is

] following exceptions: [RUN],

L] and [CLEAR].

[MANUAL] (to addre

iRAM] . The step number

now enter your program

finished, touch [MANUAL].

ish to enter a part of a
an address other than step

le in Manual Mode, touch

te wddress (always the three
wish to start, then touch
now enter your instructions

Touch [MANUAL] after the

1 ddressing a particular step while in

there is already an instruction

ep, touching any programmable key will

truction and replace it with

on.




At times, when entering a progranm from the keyboard,

you will touch the wrong key. For example, you
might be at step 086 and accidentally touch

[+] instead of [-]. When this happens, you can
correct the mistake immediately. To correct the
error, touch [EDIT], touch [PROG] teo backspace
the program one step, then enter the correct step.
You can backspace as many steps as you like by
touching [EDIT] [PROG] repeatedly.

If you omit Steps inadvertently and want to insert

them, use Edit Mode.

A special 'clear program' condition exists right
after depressing [PROG]. In this condition, if

the first key depressed after [PROG] is [CLEAR],
then the program will be cleared from the current
address to the end to the program memory. A second
depression will clear the entire program Memory.

1f [CLEAR] is depressed in any other curcumstance
while in Program Mode, it will have no effect and

will be ignored.

Touching this key illuminates the Edit indicater,
cancels any other mode and establishes the Edit
Mode. Edit Mede is used to insert or delete
instructions from a program. This is very help-
ful when correcting or changing a program that is

already in the calculater.

In the Edit Mode, each depression of [CLEAR]




instruction at the current address and

deletes the
steps. The step add-

then 'closes' the remainir
re automatically adjusted. The depression

resses
programmable key will insert the instruction

rogram between the current address

ng one, expanding the program to allow
rtion. The step addresses are auto-

u may insert or delete as
To insert or delete at a

manually jump to the desired

st Mode, illuminates
els any other mode.

will print out a complete
000. The left side
number and the right
the instruction at

ered, the calculator

return to step

a4 complete print-
AL] to stop further

from a particular step,
er the three digit step




When there's a program stored in the memory,
touching [RUN] will cause the calculator to begin

processing the instructions. While instructions

are being performed automatically, the calculator
is in the Run Mode. It will stay in the Run Mode
until it encounters a [sTOP] instruction. [STOP]
will return the calculator to Manual Mode, and no
further program instructions will be processed
until [RUN] is touched again.

While the calculator is in Run Mede, touching
[MANUAL] will return it to Manual Mode and reset
the program step counter to step 000. If you wish
to go to a different step address, simply touch
[JUMP], enter the desired address, then touch [RUN] .

Trace Mode is used to debug programs that do not
operate properly. In Trace Mode, the calculator
prints every programmed ealculation as if it were
being performed manually, with an easy to follow
audit trail. This can help you locate the incorrect
area of your program. To use Trace Mode, turn the
printer switch to the OFF position, then run the

program as you would normally.
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The following e
progral p -
features

reflec

programs

gram description ar

new

ad

have heer

SAMPLE PROGRAMS

N

NTRODUCTI
letely documented sample
lication that uses many

will

P Progr show

to organize, write

card for each employee
information instead of

data cards to compute

follows:

ope

rates

is
all
r of exemptions, marita

prepared

necess for-

infor-
The

income tax

any miscellaneous

savings plan, etc.

federal

etc. These year-to-

the payroll calculation.

& inally created by program

*€'5 gross pay, deductions and net

calculated, the card is updated to
late totals. If there is a change in

single to married, two exemptions

1sed again to revise the magnetic
information.

completely documented. Following

forumlas ting

(when applicable) the opera




instructions explain all entries and results. Next, sample primt-
outs show the resulrs of program execution and verify the program.
Then a flowchart shows program logic and organization followed by

a program comstruction sheet. This is a standard Rockwell form which
explains how the registers and the labels are used. Fi 111y, there
is another Rockwell form used for writing and documenting the program
code. The Final instructions are typed on this form with brief notes

necessary for coding clarification.

ramming forms mentioned are very helpful when writing
and may be purchased from Rockwell. The program construction
ains how registers, labels and subroutines have been used.
of the form is a register checklist and a label checklist
glance what has been used (numbers covered in grey)
ailable For use (numbers that are not covered). These
help prevent duplication of registers or labels. Next,
description of the data contained in each register (when
anation of the major routines. Finally, there
served for special instructions. Program steps are
e of the column. Notes explaining the purpose
steps are written on the right side of the column.

makes future program modification casier.

¢ the payrell program, the follewing procedure
enter the program code and practice operating
te the sample tapes, then make up some new
Execute the program and check the validity of the results.
the program several wes, studying the flowchart, the
and censtruction sheet for each program, a thorough
tanding of the way to write and document programs for the

11 900 Series will be developed .

further assistance, the Rockwell 900 Series Programming Guide

the theory of programming as it applies to the Rockwell 900

d is available through your Rockwell sales representative.
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PROGRAM NUMBE]

John Doe NUMBER OF MAGNETIC CARDS
onn

PROGRAMMER:

DATE:10/74 PAGE
MODEL NUMBER: g2 () - 2 CATEGORY:  [USINESS Ak oF

TITLE: PAYROLL PART 1

PROGRAM DESCRIPTION ANI

into 2 sections;

L t ployee card or revise an
ws you to list out the

| for each employee. The

f single, black for
one regular deduction
ns and federal tax

or revise an old one.

JAD/RECORD switch is
roll Part 1 card inte
*rt side B of the same

e, depress [CLEAR ALL]

depress [+M/IN].
set to LOAD.
the card reader.

RS 2 current data iven will prinee

If data is not to pe changed,
(see notes).

t Steps 3 and 4 for a1l 1p § o Ry 5
oF items. 1tems. See sample tape for




Enter a negative employee number for single employees.
Enter year-to-date deductions as negative values by
depressing [CHANGE SIGN] before depressing [RUN].

I1f employee is salaried, enter salary instead of hourly
wage.

1f you change item 10
irem 10, touch [JUMP]
print, then go to step i

, go to step 6. If you do not change
046 [RUN], wait for two zeros ToO

nted, the correct tax constants

ter the 10th item has been pT
3 in the memories. When finished,

t employee will be stored
zeros will print.
JRD
card. The information is mow

M/OUT]. Put the LOAD/RECORD switch in the
and insert the employee
the card. Return switch

to the LOAD positiom.
other mew card, return to step la. To revise another
n to step 1lb.

the information on an employee card.
. employee card loaded in memory, depress [JUMP]

1. The information cont ned on the card will




900 Series

PROGRAM NUMBER:

PAGE oF

SAMPLE PRINTOUT: Part

CREATING A NEW EMPLOYEE CARD
NUAL] [RUN
ntifier 10.
YTD Misc. Ded. 0.
| Ded. 10.00e

ndication of 0.
rogram Completion 0.




Rockwell

AN EMPLOYEE
THE NUMBER

(CHANG
EXEMPTIONS

[MANUAL] [RUN]

Identifier
Current Employee #
Identifier
Current Pay Rate

Identifier
Current # of Exemp.
New # of Exemptions

Identifier
Current Ins. Rate

Indicator of
Program Completion

CARD
OF




0 Series

PROGRAM NUMBER:

PAGE OF




PAYROLL FLOWCHART: Part 1




900 Series

PROGRAM NUMBER:

PROGRAM CONSTRUCTION PAGE oF

AR PP ——

REAISTER USAGE CHECKUST: SXA S F. Fi N, . o7 02 Y36 D6 T 06 2610 11 1213 141518 17 1B 19 20 210 25 3 25 26 o
36726730 31 32 33 34 35 36 37 38 39 40 41

07 0B 09 10,54 12 13 14 15 16 17 18 19 2021 27 23 24 25 26 27 28 20 30 31 32 33

‘44 15 48 47 48 49 50 51 52 53 54 56 56 57 58 50 60 61 62 63 64 68 6g

LABEL USAGE CHECKLIST: 01 02 03 04 3506
o6 76 75 80 81 82 83 84 65 B6 67 88 £9 90 91 92 63 94 95 96 67 96 98 0p

3637 38 39 40 41 42
67 686070 71 72 73 74 75 78

e 3| EXPLANATION OF LABELS & SUBRDUTINEE

20| Print Out
|| Routine _

|
| Indirect

|]] 271Y-

I

L INSTRUCTIONS:




Program Coding Form

1or MoDEL No. 9202 5 5 PROGRAM TITLE Payroll - Part 1
CALGULA
Doe
,.gwnme
R0 /74~

\
L

ump if no
|data was
|'entered

78 3
'Begin to store| .o
| married " e
constants

| Opprwr|
3 ~ | Otherwise
=M _:ztors and - | — —
print data : Store 11.14 Store 40.04

2 po e B T |in_teg. 04

| Subtract 1
from counter

Recall
| counter

Store 28.02

| i L | in repg. 02 L | .
Jump back if Store 117.04
_not finished | | in reg. 05

| Recall emp.
number

L er new . T Jump_to store | 4, 'Store 12801 §
8] 7| STOP | data % np | single tax 0 lin reg.

SELECT MEMORY - 2 4

Use a paper clip to indicate The memory being addressed. Move a5 necessary.




Program Coding Form

procRam e Peyroll - Part 1 -

caLcutaTon mopes o, 9202
PROGRAMMER T
1
0
ol B |
' T [Cenematen
n reg. ul | 1 |store
X0 s
d ¥ slrep o9
| 5 B4} * S e
| 3 8 M
% o
& 9
Store 38.04 | .| I |
0 | 5n reg. 06 EE. U____ d B |
8 spac | :
% Print 2
PRINT | zeros
91 PRINT
¢ %s1op | pna
P 93 |
fo o
| I | Mramer|
: o %
Store 64.04
Y | in reg. 07 | %
: : i 97|SPACE |
i : 2 98|SPACE F |
. =t lal 99|
T — || 1 e 1|
. J : 5 6 7 8 9

-44-
Use 8 pager clip o indicate the memary being addressed. Move as necessary.




Program Coding Form

CALGULATOR MODEL (e L eaodaaN: Ly PRymoll o Fart 1

PHOGRAMMER ————— - IS e

DATE ——
20| 1 |Clear adder

af 1)

Set up “[Recall
comter in | “] M lcounter
Treg. 4L

~ [Jump when
P | finished

3 |¢\nnﬂ

| Increment
{SIERG
Tegister

Add 1 to
| identifier
counter

T Jump back to |
JUMp | print next
data 1

39
] a item

0 Laer
| 2
P

LABEL il
4 Beginnin,
() N i

| a3

Tom counter *8 space |

43 sTOP

e 5

Use a paper clip to indicate e memory being addressed. Move as nocessary.




QOO Q00 Series

FIIﬂGRAM NUMBER:

@8 Rociowell

PROGRAMMER: John Doe
MODEL NUMBER: 020 - 2 CATEGORY: BUSTN

_WUMBER OF | MAGNETIC CAR caRDS: 1

DATE: 10/74 PAGE oF

TITLE: PAYROLL PART

'TION AND FORM

CRIP

PROBLEM DE

S 2 the actual pdyroll calculations
g - ! he employee car

lying the employee's hourly
I t week; the overtime, by
ber of overtime hours and 1.5,

i eral withholding tax is based
e weekly tax table, as
1974 Federal Graduated
al Clearing House, Inc.

| merci

| e gross of 5.B5% with cutoff

/RECORD switch is set to
11 Part 2 card into the read/
side B of the same card.

the LOAD/RECORD switch is set to
nployee card.

d hourly rate or salary will print. (If
to step £0.) £

r hours, depress [RUN].
6. Regular Pay will print,

Enter number of overtime

just touch [RUN]) hours, depress [RUN]. (If no overtime,




@ Rockwell

overtime pay will print.
miscellaneous pay, depress [RUN] .
touch [RUN].

Gross pay will print.

(1f no miscellaneous

The following will print:
Number of exemptions
Federal withholding tax
ICA
i! nce
the amount of miscellaneous deductions, if any, and touch
[If no miscellaneous deductions, just touch [RUN] ) .
1lowing will print:
ay
to-date gross
_date federal withholding tax
date FICA
te-date insurance
_to-date miscellaneous deductions

date net pay

put LOAD/RECORD switch in the RECORD position.
card into the card reader. After it has been
sve it from the card reader. The card has now

turns to step #2 for next employee. You do not have
5 1.

will occur occasionally while data is being entered. If
start again from step 2




i OO Sk

PROGRAM NUMBER:

PAGE oF
SAMPLE PRINTOUT:
Part 2
HOURL' {PLOYEE SALARIED
[MANUAL] [MANUAL]

ayee

at all

EMPLOYEE

[RUN]
400.
253.00
0.e
-00
4.

.09
-80
sl
-50e

.49

S

year-to-date totals




PAYROLL FLOWCHART
Part 2

(LOAD EMPLOYEE
CARD) PRINT
EMPLOYEE NUMBER

PRINT HOURLY
RATE OR SALARY

ADD SALARY
TO GROSS PAY

ENTER NL
REGULAF

COMPUTE OVERTIME
AND ADD TO

GROSS PAY

ENTER MISC. PAY
AND ADD TO
GROSS PAY

PRINT GROSS PAY
ADD TO
Y-T-D GROSS

PRINT #
OF EXEMPTIONS

CALCULATE
EXEMPTION CREDIT
AND SUBTRACT FROM

GROSS PAY




RECALL
GROSS PAY

GENERATE
A ZERO

v




STORE (A
IN REG.

DIVIDE THEN
MULTIPLY CONSTANT
BY 10'?

SUBTRACT INTEGER
PORTION FROM
CONSTANT IN REG.

NOTE: Upon return from this subroutine
the teger portion of the number
that was in the K register will be
in K and the decimal portion will
be in register 33.




* Rockwell

T PROGRAM NUMBER:

PROGRAM CONSTRUCTION aaE P

i o011 1213141816 17 18 18 A0 A A Aot
prA SFF NMMWMD(D&’D'(M’D(;JWHUU
2 G S ICT " ‘ 35 36 37 38 49 40 41 ; ;

REGISTER USA A A4 35 w11 \.n,u.uungmn2z2:s_zusze:;m‘;§gg§:i::
et e 18 e e 50 51 5253 54 85 56 57 50 59 60 6
o 243 44 45 46 47 480 . 64 55 85 87 6 B9 90 91 92 93 84 9596 0T 98 D3 00

&7 8868 TO T 2

i0 GISTER : EXPLANATION OF LABELS & SUBROUTINES
= 751;\.‘".“0" OF REGISTER ”?I\D( & R
T 35 Integer
= routine®

SPECIAL INSTRUCTIONS:

The tax constants are stored as
imal numbers with the dollar
values as the whole number
and the percentage constants as
the decimal portion. The intege
routine is used to separate the
dollar value from the percentage
Upon returning from this routime
the dollar value is in the K
register and the percentage is 1
register 33.

Insurance

T-T-D
f |zoss pay

|
[09[1 x 10'? lZS'Y*T*D
|net pay




Program Coding Form

- Part 2

2 P
CALCULATOR MODEL NO. procram rme _ PaYroll

PROGRAMMER

PAGE oF

50 Add to T35  [select &
gross pay. SE|clear
o |Multiply 51 % memory B
= *M |reg. hours 1
N times hourly] ¢, s
@ T |clear adder , |fimes hourlyl o oy .,

0
79 Recall &

«M|print no.
of

.pay 2 exemptions

B o ik PRINT] Lo it T8
= Store in

8l 2

Enter misc.

J STOP | pay 82/pRinT |
f B =
1 8 PRINT| L:;é;’; 83|SPACE
X
50 ¥ [}:11:1’ to grosg go 1
36 sy Enter n K Number of
TOP | gvertime. h 3 3 a. exemptions
= times 14.40
PRINT Prt. entry 1 & | (allowance)
i 63 . Recall and
X i M print gross 88 4
5 | o Multiply ' pay
1 overtime B 2 & 0
hours times | [ I
1.5 times |55 1 0 -
" " hourly rat | [ T
(- [ sty i S -
| i !
1 | 42 : - Add gross I's
| p. | X 61 M pay %o SN E:L};;?gn
. year-to- T"allow:
M 6  + date gross |® 3} Erei e
| pay FET | D
2 8 g w PP
1 0 g sl 1
- 71 . Store gross|gl [Seore 1 in
4 it ove i f [emister
£ rer- | 19 rkin |
PRINT | time pay ‘i'_ | r'cgi;t_gr 97 OTDIJ
| i W o
+ M spACE | ﬂ 99| LAREL T
2 3 .53. 4 5 6 7 8 9

/"'

10 4 pager Clip 1o indicate the momory buing addrossed. Movo as mecessary




eateutaton mooeL wo. 9202

PROGRAMMER
DATE .

to
nex

I |'constant
8 |

point at
‘ tax .

[Recall tax

| <M | constant a - | Subtract
| I [ from pointel .
| 28] «M 5
Ml s 8 g 4

integer ‘ 2
routine 133
= |

PROGRAM TITLE

mory bein

Program Coding Form

Payroll - Part 2

PAGE —
T — - T
| —
| somc crange
] |SIGN | signs
Subtract Print
FICA ?31 PRINT s
["cut-off
Z | from Y-T-D
| gross
0
0
mp 1F 83l ‘deductions
Y-T-D gross + . |
exceeds | '
ICA cut-off 8| +M I b ﬁj
Recall §
(%2 |prine
3 insurance
| 3 | deduction
(CHANCH
IRUEEEE
L £ros3 gl pornr|
|'Add to
59‘ & | total
90 ‘ deductions
91 ‘ 8
v [
8 ! _
0 S
[ Enter misc. |
| Bstop | aciuceione
oy CHANG :
Multipl { e Sl
Y ply I
times FICA | %|pRIND| Print entry |
rate | E |
vl 96| spAcE !
5 9 sv.m:! !
s g Add to total
| | /deductions
5 99| +
el SO
] 6 il 8 9
1 addressed. Move as necessary,




Program Coding Form

CALCULATOR MODEL HO: 920-2 PROGRAM TITLE payroll - Part 2

PROGRAMMER —
oF

PAGE
| Store “/o—‘]'f/'
3lin working 0

register

Recall &
| print L A |
Y-T-D FICA pividing & ]18 Generate
7 «M| then mult. 18 JiMp
by 1X10'® I
0 will leave
the integer
9| only in K

3
54
| t Y=T-D
insurance .
56

Subtract
| integer
part from |

58 *M

] Rf::'.z:‘l ] J‘ o

| 33 pRINT
Recall &
print Y-T-D
mis ’ " | Reg. 35 now
deductions 3| holds |
decimal parr,| % 2

+M
5 -| comp. no.

‘ 59
g *M
1L priyT

12 i =

M RINT | «g| Return p| oL EeceE

| salary §
store in
b | B3|ABEL 88 gross pay
Recall and 0 . register 5
print
Y-T-D net
pay

i
| Subtract

PRINT “| amount over P

« EICA cutofT| @ Jump back

| from gross | *“|LaBEL| to main __

3 pay to 9 program at

determine ! | misc. pay

End of " 1 portion to | - E
program | be taxed 94
i 95

Start of T

integer 96
routine I
97

| 98
) . P i |
74 gL JumP back to} g9
|

main prog

3 _g5-4 5 6 i
{Jse 4 pABEF €1 to indicate the memory being addressed. Mave 5 noGessary.




V. ERROR CUNDITIONE

j11 rarely,

15 the
keyboard

ting conditior calculator ¥
condition (i.e: prints 'E',

ydication that an improper
u are not sure what is

for an explanation.

Under normal operd
if ever, EO into an error
1ocked) . 1f this occurs, it is am
tion has been a|tcmptc¢_ 1f ¥

list

calcula
following

wrong, then com

dered improper-

the calculator's

condition. The
d will lock.

ng multiplicatiom oT division
in or equal to 10%%.
¢ that prints will be

irs if mulriplied by 10%%.

if you try to add two numbers
than 10'". When this happens,
not be added so that the pre-
nce will be undisturbed. For
h 60,000,000,000,000 [+

ex F you tou
iJ,ﬂnn,L.r,uwn,rnn [+], the calculator will over-
flow. If you touch [CLEAR] ITl, 60,000,000,000,000

will print. [M+], (41, [W/IN], [+] and [-M/OUTY




will cause an overflow if the above conditions are attempted.

Overflow will occur if you try to manually enter a

number larger than A
if [x'] produces an answer that

overflow will occur
is larger than or equal te 10'%. The common log
of the answer will print.
overflow will occur if e”
than 10%%. (This will occur when x

32.236191-301.) The common log of the correct

produces an answer larger
is greater than
answer

will print.

following program instructions are illegal and
the calculator to lock up.

onditional or unconditional jump to & label will
if the label does not exist in the

onal or unconditional branch [GO SUB] to
ubroutine will cause an error if there is no
subroutine.

Jccess a memory, step oT label that doesn't
4ill cause an error condition. For example,
have a 920-2 (41 memories and 448 program steps),

[+M/IN] 50 or [«M/OUT] 75 will cause an
Touching [GO SUB] or [JUMP] [LABEL] 39
/N] will cause an error if these labels have not

een used in the program.

A wory cannot be selected indirectly if the number
in memory 00 is larger than the number of memeries in
the calculator. For example, if your calculator has
9 memories and 37 is in memory 00, [+M/IN] [INDIR]

will cause an error condition.




or reads 2 [RETURN] jnstruction without
it will go into

struction,

1f the calculat
g a [6O SUB] in

first readin
an error condition.
hing [+M/IN]

Loading a data card without first touc
program already

may cause an error and will destroy 2

in the machine.
ard with the switch set

condition.

Entering a defective m netic C
to LOAD or TEST will pse an errorT




RN] jnstruction without

r reads @ ]R]-.’[ll'
uction,

[GO suB] instr it will go into

1f the calculat®
first reading 2
an error condition.

first touching [+M/IN]

a program already

thout

will destroY

iy @ data card ¥1

may cause an error and
in the machine.

ic card with the switch set
n error condition.










