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Preface

From a programming standpoint, the TYPETRONIC
7816 Automated Data Computing system is an
extension of the TYPETRONIC 2816 Automated
Data system. The 7816 retains all of the highly
versatile functional and programming characteristics
of the 2816 and supplements them with computing
and digital storage capability.
This manual has been prepared for those who have
a working knowledge of TYPETRONIC 2816
programming and now wish to acquire basic 7816
programming technique. This manual is a primer only
and should not be treated as a comprehensive textbook.
For those who have not yet become familiar
with 2816 programming, it is recommended they
acquire a copy of the 2816 POINT TO POINT
PROGRAMMING MANUAL (Form No. DPS 2016).
Both the 2816 and 7816 POINT TO POINT
PROGRAMMING MANUALS deal with
programming and procedural characteristics only.
Complete functional and operating descriptions of the
2816 and 7816 systems will be found in their
associated PRODUCT DETAIL MANUALS
(Form Nos. DPS 2014 and 2015).
Primary 7816 application programming is a
service provided at no charge to all
SCM TYPETRONIC customers by the
SCM Data Processing Systems Division.
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How The 7816 Differs From The 2816

The TYPETRONIC 7816, is an extension
of the TYPETRONIC 2816 Automated
Data System. The most significant difference
in the two systems is the inclusion of a
“Computing Processor” with the 7816. The
Processor consists of an electronic solid-state
arithmetic unit connected to an SCM de-
signed magnetic memory disc. The Processor,
from a hardware viewpoint, is an independent

input/output component of the system. That
is, the Processor may be disconnected from
the system without disturbing the other
functional characteristics (such as automatic
tape reading, printing, and punching). The
Processor is connected to the system through
the Master Control Module (described in
the 7816 Product Detail Manual) with simple
plug-in connectors.



Differences In Control

Manual Control

i Restore

This key, familiar as the PARITY Reset control of the 2816 system
has two additional functions with the 7816.

1. When depressed during a manual entry it will clear the buffer
register, if track seven of Field Control is programmed to
permit this. It clears all register indications, decimal modifiers,

| sign reversals, and restores the original order entry.

2. When the RESTORE key is operated simultaneously with the
CLEAR STORAGE key it clears all “unlocked’ 7816 registers.

RESTORE

Clear Storage

The CLEAR STORAGE key, familiar to 2816 users as the 7-8
PUNCH control also has three functions. As with the 2816
system, this key, when held down while a typing key is oper-
ated, will add the 7-8 bit holes to a code configuration. CLEAR
STORAGE, when operated with the RESTORE key, will clear
all registers not locked by Program Panel wiring. Finally, with
Code Control “ON”, this key operated with certain printing
keys can be used to manually “address” the TYPETRONIC
Computing Processor.

MULTIMODE Field Control

Unlike the 2816, MULTIMODE Field Control is a standard
feature on all 7816 systems. In addition to dual-mode control
ability, as described in the 2816 PRODUCT DETAIL MAN-
UAL, the 7816 Field Control provides two supplementary
tracks (7 and 8) of control. These tracks are always“ON"during
a PA1 external entry sequence (See Section 2, 7816 control
and programming codes).
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MULTIMODE Field Control (continued)

Track Seven

This track is used to enable the clearance
of a manual entry with the RESTORE
control key. If no signal is programmed in
this track, the clear-entry function will not
occur (this does not affect the operation
of the RESTORE key as a parity reset or
Clear Storage function when used with the
CLEAR STORAGE key).

When track seven does provide a signal at
a given column during a manual entry to
the system, depression of the RESTORE key
will clear the entry back to the order entry
designation. A proper clearance is indicated
by the light under the RESTORE key.

Track Eight

Typically track eight is used as a decimal
verification track. A signal from this track
turns on Reader One to initiate the auto-
matic printing of a decimal representative
code. This track is active whenever a PA1l
(external entry) command code has been
read (with Code Control “ON”). Since this
track will always be on during a PA1 sequence,
it can be used as a “third” Reader One On
mode during these sequences.
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The 7816 system is also distinguished from
the 2816 by an Output Control Panel. This
panel is used for the control of Processor
output, and is quite easy to program. Control
Panel programming information will be found
in section 3.

Automatic Control

The 7816 is controlled automatically by
“control codes” just as the 2816 system.

The technique used for controlling the
operating and computing functions of the
7816 is called VERSATRONIC programming.
This technique permits virtually absolute
freedom in format design, systems operation,
and control programming,

The following section (2) describes each of
the TYPETRONIC Control Codes used to ad-
dress and instruct the Computing Processor.
The characteristics of the Processor arithmetic
and memory control are described thereafter.



2.
7816 Control
and Programming

Codes

(A Complete TYPETRONIC Code Chart is on page 9.)

Because of the unique VERSATRONIC pro-
gramming technique used with the 7816 sys-
~ tem, form and field requirements are virtually
- ‘“‘non-restrictive.” This means that entries andf S
read-outs can be made in any lbgiqal position
 on a form, with complete freedom of columnar
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The Processor Access Codes (PA codes)

Six codes, not used in the 2816 system, initiate “access” to the Processor and condition it for
specific types of entry or output. These codes function as control codes (as described in
the 2816 programming manual) and their response is governed by the state of the Code Control
mode. That is, if Code Control is on these codes will function but not punch, and if Code
Control is off they will punch but not function. (NOTE: When these functions are initiated
manually, rather than through an OPTIMATIC Reader, they will punch if a Vertipunch is on.)

The Six PA Codes Are:

CHANNEL NUMBERS
H11213 ¢ 4al5l6]7]8

Alerts the Processor for an external entry (an entry from keyboard or

reader). Whenever the PA1 code is read (with Code Control “ON”) Field

Control tracks 7 and 8 will be activated.

When the PA1 code is read, a sequence of following Instruction codes will have
. specific meaning to the Processor (see Entry description on page 14.).

The PA2 code conditions the Processor for an Internal Transfer (a transfer from
the buffer register to one or more of the storage or factor registers).

This code prepares the Processor for output from any selected Processor stor-
age register to any “ON” system components (printers & punches) and the buffer
register. The selected register is always “clear” after a PA3 sequence.

The PA4 code is also an output command, but it establishes output from a register
by use of the extractor function as programmed on the Output Program Panel.
The “extractor’” enables selected orders of a register to be read out to the buffer
(and “ON” output components) as zeros. This feature provides an effective means
of “discarding” unwanted digit remainders, and obtaining true register splits.
The selected output register is clear after a PA4 sequence unless the program
panel is wired to prevent this.

Also an output code, PA5 sets up selected register output (as with PA3) with
an additional automatic transfer to the D (multiplicand) register. PA5 is used
most frequently when a series of multiplications (such as chain discounts) are
to be performed (i.e. transferring the Product to the Multiplicand register auto-
matically). The selected register clears unless prevented by program panel wiring.

This is a “zero interrogation” access code. When this code is read (along with a
selected register code), the register will be examined for zero content. When
the content is zero, a code signal will be emitted from the Processor. Since this
signal can be Program Panel wired to be any (five-hole) TYPETRONIC code
(other than PA codes), great versatility is possible. The PA6 sequence does
not clear the selected register.




The PROCESS Code

EEETE
11213 » 415161718 One additional Processor control code (PROCESS) is used with the 7816

| I |. . I.l.l.lil system. The code is in effect the “go” code. After the appropriate PA code has

been read along with the Instruction codes, the PROCESS (PRC) code in-

‘ itiates the action. It figuratively tells the Processor to “perform the functions”

that have been indicated by the PA code sequence. The PRC code always ter-
minates a PA sequence.

Processor Instruction Codes

The codes that instruct the Processor ‘“how to do it” after the PA code has indicated ‘“what
to do” are called Instruction codes. They are grouped into six categories:

1. Register Selection Instruction

These codes, when read after a PA code, will instruct the Processor what register or registers
to operate on. With input and transfer (PA1l and PA2), TYPETRONIC 7816 registers may
be selected individually or in groups. With Output (PA3, PA4, PA5,) and zero-test (PA6),
only one register should be selected in the PA sequence.

The following TYPETRONIC I/0 Printer codes are used to select registers. When
read during any PA sequence (with Code Control “ON”’) these codes will not print or punch
even though AUTO PRINT or VERTIPUNCHes are on:

I/0O Printer Code Instruction

Selects Register F for Input, Transfer or Output
Selects Register G for Input, Transfer or Output
Selects Register H for Input, Transfer or Output
Selects Register | for Input, Transfer or Output
Selects Register J for Input, Transfer or Output
Selects Register K for Input, Transfer or Output
Selects Product Register for Input, Transfer or Output
Selects Register J for Sign Reversal Input Only
Selects Register K for Sign Reversal Input Only
Selects Multiplicand Register for Entry Only
Selects Multiplier Register for Entry Only

VDOW>»> I X-—ITOmM

2. Entry ““Shift” Codes

These codes “left shift” the decimal point of an entry. They are used when percentages or
prices per hundred or thousand are used. When entered manually or automatically (in a PA1
sequence) they will print and punch (if AUTO PRINT and/or a VERTIPUNCH is on).
They are effective in a PA2 sequence but will not print or punch.

%  Shifts the decimal entry two places to the left
Cc Shifts the decimal entry two places to the left
M  Shifts the decimal entry three places to the left
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3. “‘Sign’’ Reversal Codes (Negatives)

Sign reversal codes algebraically affect the sign of selected registers. Since the effect is alge-
braic, two negatives will make a positive and the Non-printing Minus (N) combined with the
Printing Minus (=) will be positive.

N Non-printing Minus. Will not print or punch in a PA sequence.

- Printing Minus. Will print and punch. Used most frequently in a manual entry to
reverse the sign of an entry from its norm. The Printing Minus is also effective in
a PA2 sequence, but in this sequence it will not print or punch.

4. Order Entry Designations

The Order Entry codes are always read immediately following a PA1 code and they must be
so programmed. The ten decimal digits (0-9) and the letter “Y” are used to designate the
start order of the first digit entry into the buffer. Subsequent digits enter sequentially into
lesser order positions.

Selects the eleventh order for entry to the D
(multiplicand) and R (multiplier) registers only.
(zero) Selects the tenth order of entry to all registers
Selects the ninth order of entry to all registers
Selects the eighth order of entry to all registers
Selects the seventh order of entry to all registers
Selects the sixth order of entry to all registers
Selects the fifth order of entry to all registers
Selects the fourth order of entry to all registers
Selects the third order of entry to all registers
Selects the second order of entry to all registers
Selects the first order of entry to all registers

~NDWAUOANOOR <

5. Register Split Selection (Output Only)

The alternate part of a register may be selected for output by including the digit 2 in the
output (PA3, PA4, PA5 or PA6) sequence. When the digit 2 is used in this manner it will
not print or punch.

6. The Space Code

During a PA1 sequence the space code will be recognized as a zero in the Processor. On out-
put (PA3, 4 or 5), zeros before the first significant digit will print and punch as spaces.

7. Backspace

In a PA1 sequence Backspace will backstep the entry order one position per depression. It will
print and punch.
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TYPETRONIC 7816 Systems Code Chart

PRINTING CHARACTER CODES SYSTEM CONTROL CODES

— 0 816 PA SEQ SYMBOL

CHANNEL NUMBERS DEFINITION

I 3K CODE PRODUCED BY

OWER PER nmqﬂqn 11213 . al5l6l718
1 | ® . ORDER ENTRY 1 (PA 1) CCN CODE CONTROL ON ON CODE PUNCH CC
2 @ e - ORDER ENTRY 2 (PA 1) G 'S ias s s CCF I x @| cooe contRoL OFF OFF CODE PUNCH CC
3 # (oo - |® ORDER ENTRY 3 (PA1) APN o-0 |® ~0T0 pRmT on on cooE PUNCH A
4 $ ®- ORDER ENTRY 4 (PA 1) APF ® .o ®] suro rrmr orr OFF CODE PUNCH AR
5 = |0 |@e: |® ORDER ENTRY 5 (PA 1) P1N ®-0 ° FuNCH onE ON ON CODE PuNCH P1
6 [ o e - [ ) ORDER ENTRY 6 (PA1) P1F o0® @ ] PUNCH ONE OFF OFF CODE PUNCH P1
7 " o0 e - ORDER ENTRY 7 (PA 1) P2N ol®e-0 |00 PUNCH TWO ON ON CODE PUNCH P2
8 F Lx ] ORDER ENTRY 8 (PA ) p2F [} -0 o|e PUNCH TWO OFF OFF CODE PUNCH P2
9 ¢ |® .ele ORDER ENTRY 9 (PA 1) SKN o |®- ® oo on ON CODE PUNCH ox
0 ) B o ORDER ENTRY 10 (PA 1) SKF o @-@ SKiP OFF OFF CODE PUNCH Sk
A A e . ®/®| | SELECT -u REGISTER (PA 1,2) SLSKF [ XX ) @| sececnive skie ore Si¥ Cobt Poncw <
B B e - [ J(] SELECT -K REGISTER (PA 1, 2) SSKN o @- @ ®|®| srecial skip on ON CODE PUNCH SSK
C C @ + |@®® |SHIFTDECIMALLEFT TWO PLACES (PA 1) SSKF O® - ©0|00|® srcal ske o OFF CODE PUNCH $SKk
D D [ K ole SELECT D REGISTER (PA1,2) sSW o @ READER SWITCH ON CODE PUNCH RIN
E E o 0 |®®® STP olel -0 READER STOP OFF CODE PUNCH RSTP
F F o/®. |e|®|®| | SELECT F REGISTER (PA1,2.3.4.5.6) MSTP oleje- o ® WASTER STOP oFF UINE PROCESSOR
G G |ele|e- ®|®| | SELECT G REGISTER (PA1,2.3.4,5,6)
A H Te ole SELECT W REGISTER (PAL2.3,4,5,6) FClN CIC X I [ FIELD CONTROL ONE ON ON CODE PUNCH FC1
! i ° Telelee SELECT | REGISTER (PAL2.3.4.5.6) FC2N o . o|o|®|®| reo control Two on ON CODE PUNCH FC2
K J ° n ® ry SELCCT J REGISTER (PA1.2.3.4.5.6) FCF olol® - 0@ FIELD CONTROL OFF OFF CODE PUNCH FC 1 or 2
K K ® . o |® SELECT K REGISTER (PA1,2,3,4,5,6) - -
L L |e|el - (J
M M ®- |®| |® [SHIFT DECIMAL LEFT THREE PLACES (PA 1) 7816 PROCESSOR ACCESS CODES
N N o |®- [] REVERSES SIGN OF ENTRY (PA1l - PA2)
e} ] 0 e- e SYMBOL | e DEFINITION l K CODE PRODUCED BY
P P ool - ® [ ] SELECT P REGISTER (PA1,2,3,4,5,6) PA1l g . @|@®| rrocessor access one CL STORAGE or 7:8 PUNCH/1
Q Q ‘oo @ PA2 ® - @|@| Frocessor AccESS TWO | CL STORAGE or 7-8 PUNCH/2
R R |® 0 ® | SELECT R REGISTER (PA1,2) PA3 ol®] - [® |® @] rocessorn access three| cu storaceorze puncH/a
S S [ M e PA4 @ - @|@| rrocessor access Four | cL. STORAGEor7.8 PUNCH/4
T T ee - (] PAS ® @+ |® |®@|rrocessor access FIVE | CL STORAGEer7:8 PUNCH/S
U U o (06 PAG 0|® - |® |®|®| Frocessor access six CL. STORAGE or 7.8 PUNCH, 6
\4 Vv LJ ®- [ ] PA7 o 0|® - @|@)| ProCESSOR AcCESS SEVEN| CL. STORAGE er7-8 PUNCH,7
W W (L XS Ld PAS Y ) ®|@®| Frocessorn access et | cu sToraceor7.8 PuUNCH. B
X X oo|e- (o0 PA9S @ + @|@®| |@|®|ProcEssor access NiNE | CL STORAGEor7.8 PUNCH/S
Y Y -0l0)e ORDER ENTRY 11 (PA 1) PRC ® -+ |000®|  rocess CL STORAGEor 7-8 PUNCH/U
Z Z |® <0 (@
% ’ 0@ -0[@ |® |[SHIFT DECIMAL LEFT TWO PLACES (PA 1) PPN j. l. . I [. I OFF LINE PROCESSOR PUNCH ON | CL. STORAGE or7:8 PUNCH/V
< bkl e -0 o PPF ol® - ®]|®|®] orr Line ProcESSOR PUNCH OFF | cL sTORAGESr 78 PuNCH/w
- . . [ ] REVERSES SIGN ON ENTRY (PA 1) 4 8
& + - |oje®
' H e -0|0
SPECIAL ano AUXILIARY SYSTEM CODES
’ ' ole -o|00
/. 7 : L : ° ° : L SYMBOL 1ch';NfL4 A DEFINITION | sk CODE PRODUCED BY
DLT __|o[e[e- e[ele[e] | oucr
1/0 PRINTER FUNCTION CODES BLNK :
. : : : AUX PRINTER ON CL.STORAGE or 7-8 PUNCH/S
CODE SYMBOL lc:A:NEL“ N:M:E;*ss INCTION ﬁ¥|: @ : . oo : AUX PRINTER OFF CL STORAGE or 7.8 PUNCH/T
SP - |® SPACE EF o -ole| [ol®@ romm reco L STORAGE or 7:8 PUNCH/:
B8 D00 TABULATE 6l7ls
CR . @ CARRIAGE RETURN (LINE FEED)
BSP o -ef |® BACK SPACE SK PRODUCED BY HOLDING DOWN INDICATED OVERPUNCH KEY AND DEPRESSING
Uc o.olejoe SHIFT UPFER GASE ASSOCIATED CONTROL OR KEY BOARD KEY.
LC o] -o/e00 SHIFT LOWER CASE
SHRD ®- ] [ J RIBBON SHIFT RED
SHBL ®- o |® RIBBON SHIFT BLACK
SKTB 0000 SKIP TABULATE
ICR o -o| |®|e]®] INTERMEDIATE CARRIAGE RETURN




TYPETRONIC 7816 Registers

The 7816 Memory consists of nine registers (plus a “Buffer’”) with the following characteristics:

REGISTER NO. OF DECIMAL UTILIZATION
DIGITS
D 11 Used for storing the first factor of a multiplication. Does

not accumulate and cannot be transferred. When Multi-
plication occurs the D Register retains the original factor.
A new factor entered into D will destroy the old factor.

R 11 Used for Multiplier entry. Does not accumulate and does
not retain the factor after multiplication. When the R regis-
ter is selected on entry (PAl) and the Process code is
read, multiplication will automatically commence.

P *22 Receives the result of a multiplication (D times R). The
10 Product Register does accumulate and may be entered
directly just as the six accumulating registers. Because the
D and R registers can contain up to eleven digits each for
multiplication, the Product register is equipped with 22
order positions (11 + 11 = 22) to receive the result. The
readout of the P register however, is limited to ten digits.
These ten digit orders have the same relation to the buffer
orders as do the other accumulating registers. Thus a
direct entry to P (other than with muitiplication) is accom-
plished in the same manner as with the accumulating regis-
ters (See section 2 page 8, Order Entry Designators).

Half-cent Round-off

When automatic round-off is required after a multiplication,
it can be achieved by using a ‘“‘rule of nine’" derived from
the sum of the decimal order locations in the Multiplier and
Multiplicand. When the number of places to the right of
the decimal in D and R equals nine, the third order to the
right of the decimal in the product will round-off. (NOTE:
The diagram on the next page will indicate how the ninth
order on multiplication input corresponds with the second
order of output. The order marked R/O is the position
at which round-off takes place.

H, 10 Six accumulators containing 10 digits and *‘sign’’. They can
y Jy K be entered, transferred, read out, and individually split.

*Twenty-two positions to accommodate the result of a multiplication. Ten positions for direct entry to the Product or for read out.




Buffer Register

The 7816 Processor is also equipped with a
Buffer register which serves as the “clearing
house” between the other registers. All input
to and output from registers passes through
the Buffer. On entry (PA1), as digits are typed
or read into the Processor they set up sequen-
tially in the buffer starting at the highest or-

der designated in the programming. Prior to
the Process code, these entries may be cleared
with the RESTORE key. It is also possible to
backspace the I/O Printer carriage during a
PA1 sequence and cause an equivalent backstep
of the buffer order. Below is a diagram show-
ing the Memory register array.

KEYBOARD PRINTERS
READERS . l PUNCHES
111098 76 543 21
A surrer= | [ [ [ [ ][] | Nl
MULTIPLICAND ACCUMULATORS

1110987654321

IIIIIIIHJ<——

><

[T —
|

PRODUCT l
|

MULTIPLIER

191817161514

“109876f54321

131211109 8 7 6 5 4 3

LI Te[RITEETT

1098 765 432

F+l|||||LJII—I
—e: [T TTTTI]]

—ue [T
— e LT TP PT ]
—y LT TP

1

e [T

109 87654321




3.
Computing
Characteristics
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Application Computing Speed
vs. True Computing Speed

The unique PARAPROCESSING feature of
the TYPETRONIC 7816 creates a situation
in which computation, though electronically
requiring a tangible period of time to be per-
formed, may require no time in relation to the
operation of the application. As an example:
It may be required to enter a tax factor after
the sub-total on a form, complete a multiplica-
tion of the tax times the sub-total, and then
print the result in the total column. Since the
tax factor can be entered during the carriage
return motion immediately after the sub-total,
and the multiplication performed during the
tabulation to the amount column the systems
effect is an instantaneous read-out even though
the multiplication required one second or so
to accomplish.

PARAPROCESSING ability is extended to
all carriage motion time in the system. Thus
adding or subtracting a factor can take place
while the carriage is tabulating from one col-
umn to another, and once more the systems
delay will be nil. ‘

It is quite important in programming to
take advantage of PARAPROCESSING since
application speed can be increased consider-

“ably by its use. "
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Transfer (PA2)

The Transfer Code (PA2) conditions the Proc-
essor to transfer the buffer to any selected
registers. Thus digits stored in the buffer can
be transferred (with accumulation and/or mul-
tiplication) with only three codes when only
one register is involved. To transfer the con-
tents of the buffer to the K Register, for ex-
ample, the code sequence would be:

(Code Control is ON)

PA2 Sets the transfer address
K Selects Register K
PRC Initiates the action

If more than one register must receive data
from the buffer, then the sequence will include
each appropriate register letter. For example,
if the transfer is to be made to K, F, D, and R
the coding will be:

PA2
K
F alphabetical sequence is.not required
D

‘R

PRC

Output with PA3

To read out a given register (to printer or
punches), generally only three codes are re-
quired (when Auto Print is on). They are the
PA3 code, the register code, and the Process
code. When the second register format is to
be selected, the digit “2” must be included.
The 2 may precede or follow the selected reg-
ister. The following sequences show how the
PA3 address can be used for various outputs:

Code Control is ON

OUTPUT 1st OUTPUT 1st FORMAT OUTPUT 2nd
FORMAT OF G OF PRODUCT FORMAT OF K
PA3 PA3 PA3
G P K

PRC



PA6 Sequence

The PA6 sequence is used to determine if a
register is zero (clear) and if it is, to output

a specific pre-determined code.

EXAMINE F FOR ZERO

PAG6
F
PRC

Output Program Panel Control

In addition to the output control sequences, it
is necessary to establish output “field” re-
quirements and sign indicators. Section 5 will
describe the use of the Output Program Panel.
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4.

Basic Processing
Examples

The following examples have been provided
to demonstrate the ease of 7816 VERSA-
TRONIC code programming once the basic
sequences are mastered.

Example 1

Accumulate the number 100.00 into F, G, and
I, starting at the eighth order.

(Code Control is ON, Auto Print is OFF)

PA1 Sets the Processor for external entry
8 Selects the eighth order
1
0
0 Digits entered
0
0
F Selects register F
G Selects register G
|

Selects register |
PRC Initiates the action

This sequence would require only 12/30 ths
of a second to perform since the digits of
entry were read in the Auto Print “OFF”
mode. If the factor 100.00 were to print (Auto-
Print must be “ON”’) then the time required
would be 29qths of a second. Note that the
digits may print or not print as determined by
the state of Auto Print. In the event the
digits were all non-printed, the entire sequence
could be performed (including the accumula-
tion) in the time required for the I/0 Printer
to tab only 14 inch or so, and the delay to the
system would be nil.

Example 2

Multiply 100 times 55.00 and print the result.
This operation requires three sequences.

(Code Control and Auto Print are ON)
d. Entry of 100 to D
PAl
8_ (to establish the order)
1

O rthe factor
0

D
PRC

b. Entry of 55.00 to R
PAL
6_ (order)

[620¢;]

the factor

VOO

PRC Multiplication take place automatically

How the Input Orders were Selected

For the Multiplicand and the Multiplier en-
tries, the orders selected were 8 and 6 respec-
tively. This was to establish the half-cent
round-off in the product. Note that with the
figure 100 the decimal would fall to the left
of order 5 since the “1” was entered at order
8), and with 55.00 the decimal would fall to
the left of order 4 (since the first “5” was en-
tered at order 6). This would leave 5 and 4
orders remaining to the right of the decimal
respectively for each entry. Five and four
equals nine (rule of nine), which assures us
that the half cent round-off will occur cor-
rectly in the Product.

c. Printing the Result

The Program Panel will be wired to initiate
product readout at order 7. This order was se-
lected to accommodate the result of the two
largest possible factors (999 x 99.99). In the
actual example the result would only require
6 positions. The panel will also be wired to
place the decimal between orders 2 and 3, and
to stop the readout after order one.

*Auto Print must be on for the result to print. If Auto Print had not
been on, the PA3 sequence would only transfer the P Register to the
buffer and/or Vertipunch (if *ON"’).

The sequence of codes required to print the
Product would be:

#*APN Turns on Auto Print

PA3

P Selects Product Register
PRC

SP

5

5

0

o] The Printed result

0

0
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Output Components Must Be ‘“ON’’ to Receive Data from the Processor

It is a rule of 7816 Programming that output
will be made only to “on” components. Thus
the PA3, PA4 and PA5 commands will have
no visual effect if neither Auto Print nor a
VERTIPUNCH is on. These commands will,

however, perform their assigned internal Proc-
essor functions. Thus, the PA5 command would
transfer a selected register to D and the Buffer
even though all output components were off.

Example 3

A quantity multiplied times a price and then
chain discounted three times with printing of
the final result. The following mathematical
sequence is required:

Quantity times price less discount less dis-
count less discount equals total. OR 100 x 1.00
= 100.00 — 10% x (100.00) = (90.00) —
10% x (90.00) = (81.00) — 1% x (81.00)
= 80.19.

If the intermediate products are to be
printed then Auto Print can remain on during
the entire sequence. If not, then Auto Print
must be turned “on” and “off”’ as required. In
this instance it is presumed that the first prod-
uct and the final product will print but the
intermediate products (from the first two dis-
counts) will not print.




S.
Writing the
Program

Printer Layout Grid

Using the 7816 Layout Sheet

EEEE====2!

LB nars roscazains ororens TYPETRONIG 281647816 LavouT sHeeT e
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As with TYPETRONIC 2816 programming,
the Prlnter Layout grid is used to outline all

~ fields of prmtmg It is recommended that en-
X tries Wthh affect the Computmg Processorif
= = - operatlon but do not print, be shown on the

~ layout in parenthesis. Since such entries will

The 7816 layout sheet is provided to “put on - not take up printing space they should bek‘ e
paper” the essential requirements for the Pro- S ‘kwrltten dlrectly above or below pnnted entrles L
gram. The sheet is divided into six primary 0 E
sections: PRINTER LAYOUT, FIELD CON-
TROL, INPUT ORDER ASSIGNMENTS,
REGISTERS, OUTPUT CODE ASSIGN-
MENTS and OUTPUT CONTROL PANEL.
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Field Control

FIELD CONTROL

T R T e T SSSSEITs LIS EIne RN RSN R SR TSRS e
T Hel e B R R D L

Required Field Control columns should be
filled-in or checked. The operation of the PA1
Decimal Verification track (eight) and the Re-
store Enable track (seven) should be checked
as required. Remember that tracks 7 and 8
will always be enabled when a PA1l code is
read and that track seven (Restore Enable)
must be punched if clearance of manual en-
tries is planned. Section 8 describes the prep-
aration of Field Control media tape.

Input Order Assignments

b SEELO0G:

ENTRY START | DECIMAL

ENTRY START | DECIMAL

17

18

19

20

QR W N =

21

The Input Order Assignments section is used
to note the location of the start order and of
the decimal for external entries (PA1l se-
quences). In the ENTRY column write the
description of each factor (such as Quantity,
Price, Discount, Tax, etc.). In the START col-
umn write the start order for each factor. (Re-
member, the rule of nine is used to determine
the start order when round off is required.) In
the decimal column write the order of the in-
put decimal. This column will determine where
a reader “ON” signal from Field Control will
be required to insert the decimal.
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Registers

START [OECIMAL] STOP UTILIZATION

— S — T — ~

The REGISTERS section is used to indicate
the use of each register (and register splits), as
well as the start, decimal and stop orders to be
wired on the program panel.

Output Code Assignments

OUTPUT FUNCTION 1]2]3[4|5]6]7|8
DECIMAL Ol0|0[0I00|00
PA-6 (when zero) 0|0|00|00|00
POS. 1 O|0000000
POS. 2 0}0/0|0|0000
e W B "

This section is used to “code” the various Proc-
essor output signals. Any “five-hole” code may
be assigned for each signal, but once assigned
that code will be generated each time the par-
ticular signal occurs. Thus a “period” code as-
signed as the decimal will be printed for all
registers wired to print a decimal. The PA-6
output is generated each time a register is in-
terrogated with PA6 and found to be clear.
The POS 1 & 2 and NEG 1 & 2 codes may be
wired to generate appropriate codes during
register output. Frequently the POS or the
NEG hubs will be wired to initiate a SKIP or
SPECIAL SKIP function. Thus branching
routines can be effected from registers that are
positive, negative or clear (the latter by PA6
interrogation).



The Processor Output Program Panel

OUTPUT CONTROL PANEL
9 6
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 The removable Output Progra
- cessed behind a door located o

Register Start, Decimal and Stop Hubs

10 9 3 7 6 5 4 3 2 1

olojlolo]lo]o}o
FIG|HI}I I 1J | K]} P
ocolololo]lo]o|o
1|11} 1711 ] 14§ 1] 1
olo]J]olo|lo]o]o
O e OO0
Lo o T e o Sy o S B o B
IO 9 8 7 6 5 4 3 2 1
0 0o 0O o o o o o o o
S1 s2 ND
OO OeGeeO—0 | O O O
olo]lolo]o
F1G | H] I | J
olo|lo}lo]o
2 12t 2]1 2 | 2
ololo|lo]o
ol QO REG

I & m m O 0 O »

Two sections of the Control Panel (A, B, C
4-10 and H, I, J 4-10) are used to indicate the
START ORDER, DECIMAL ORDER, and
STOP ORDER of each register and its alter-
nate or “split” section. A series of three hubs
is provided for each register and each register
split. The hubs are connected to order and
symbol hubs on the panel. When two or more
registers have common orders of start, decimal
or stop, they may be wired in common. It is
not necessary that a specific hub of a register
be used for start, decimal, or stop, since the
electronic “sweep” of the Program Panel will
always be from high order to low order, and
connected hubs will always be selected in the
proper sequence. It is recommended however,
that the top hubs (A 4-10 and H 4-10) be used
for start orders; the middle hubs (B 4-10 and
I 4-10) be used for decimal orders; and the
bottom hubs (C 4-10 and J 4-10) be used for
STOP orders. Doing this will simplify the
checking of the program panel.
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Order, Symbol and ““No Decimal”’ Hubs

10 9 8 7 6 5 4 3 2 1

Example of Register Wiring

Positions F 1-10 and G 1-3 are used to indicate
the order of start, decimal, stop (and when re-
quired “no decimal”) of each register and reg-
ister split. Appropriate register hubs are wired
to these hubs to indicate the desired field out-
put for each register. The S1 and S2 hubs in-
dicate the first and second symbols available
for signs and branching. The ND must be
wired when no decimal is used for specified reg-
isters. The numbers (10 through 1) correspond
with the output orders for the registers.
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10 9 8 7 6 5 4 3 2 1
[ ¥
olw®wj]lo|o A
F G H | J K P
€ o O | o B
1 1 1 1 1 1 1
] 6] o | O C
OO0 OO OO D
Lo E
10 9 8 7 6 5 4 3 2 1
kc o ko o o e olo o o F
kS.l sS2 ND
Lo o o o Sy, S o 0 G

0

In the example above the F, G, and I Registers
are wired to start at order eight, print the
decimal at 5 and stop before the first symbol.
The Product Register is wired to start at order
10, print the decimal at 5 and stop before the
first symbol. Note that “common” hubs are
wired together with multiple jumper wires.
When desirable, the BUS hubs may be used for
connecting hubs in common.

PA4 and PA5 Hubs

The PA4 and PA5 hubs are wired when either
or both functions require retention of an out-
put factor in the initiating register. If this con-
nection is not made, the selected register will
clear on PA4 or PA5 output.



Lock Register Hubs

o] (o] (@] (o] o} e]

F G H 1 J K
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_OCK REG.
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F G H | J K
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CODE LINES
O o o o o] o (e} o]
1 2 3 4 5 6 7 8 !

The LOCK REG section is used for locking
selected registers such that their contents can-
not be cleared by the CLEAR STORAGE/
RESTORE key operation. When locked, each
selected register (F, G, H, I, J and K) will re-
tain the accumulation unless transferred out
by a PA3, 4 or 5 sequence.

Code Line Hubs

CODE LINES B
@] o @] (o] o] o] (o] o
1 2 3 4 5 6 7 8 S, :
DECIMAL

Eight hubs (M 3-10) designate the eight chan-
nels of the TYPETRONIC systems code. When
the Decimal, PA6, NEG 1 and 2 or POS 1 and
2 are used, these Code Line hubs are wired to
the specified code for each function.

0 2z £

Output Code Assignment Hubs
(0, P, Q 1-10)

o)
1 23 NS 7
o e € e SN ¢ SR e SR o W o}
DECIMAL PA 6
o o o o o o o o
NEG 1 POS 1
o] o) olo o o o o
NEG 2 POS 2
o} o) oJo o o o o
o s 8 7 6 a3 2 1
0o o o o o o ©o0o 0o o o
X1 X2
[’ s N ey o SO o W ; W—

The symbol hubs are wired to the Code Lines
to “set up” each code that will be used for a
symbol or function. Symbols with common
“bits’ in their configuration are wired in
common.

In the example below the codes are assigned
as follows:

OUTPUT FUNCTION 1,2,3,4,5,6,7,8

DECIMAL period(.) 1,2,4,6,7
PA6 SSKN 1,3,4,7,8
NEG 1 hyphen(-) 7

POS 1 space 5

NEG 2 SKN 1,3,8
POS 2 none

(o]
[e)
o
o] O

%
T;%I
Lbb‘
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Extractor Hubs

4 w I O TV O

The Extractor Hubs are used to selectively
transfer specified orders of a register as zeros.
Thus a Register containing the ten digits
5981237468 could be transferred as 5981230000
or 5080207060. Two levels of extraction may
be programmed. When the PA4 code is used,
the register selected will transfer specified or-
ders as zeros as indicated by Extractor wiring.
NOTE: the START, DECIMAL and STOP
orders of readout are not affected by Extractor
wiring. If the PA4 hubs (I 1-2) are wired, the
entire number will remain in the selected Reg-
ister after transfer.

[OXN}
oo
ow
oa

4 »n A O T

In the example shown, X1 is wired to trans-
fer the first four digits (10-7) of a register as
zeros while X2 is wired to transfer the last
three (3-1) as zeros. Both X1 and X2 are se-
lected with a PA4 sequence, but the digit 2
must also be included to select the X2 level.
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Bus Hubs

The hubs connected by lines are common ter-
minals used to simplify the wiring of the
board. All wires plugged to a given BUS hub
series will be common.
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Complete Program Panel Diagram

OUTPUT CONTROL PANEL
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The example Program Panel wiring will enable
the following Processor output operations:
1. Register Output '

- REG START  DECIMAL CHARACTER
CFGH 8 2 sl
f'l,J,P 92 S],
r K 7 none - 3
2. PA4 and PA5 retaln factors in transferred

N kreglsters

3. I, dJ, K;Regikkstie}r‘s":are locke ‘

~.SYMBOL - CODE‘NAME
DECIMAL - ~period (.)
NEGl hyphen(')
PAG : ’

The TYPETRONIC Program Sheet
(Form No. DPS 2002)

i = et e e e

The TYPETRONIC PROGRAM SHEET is
used with the 7816 in the same manner as the
2816. The various input/output columns are
first labeled (one column can be used for Proc-
essor output) and the codes then sequentially
written in a point to point manner. Processor
Access and Instruction codes are initiated
from OPTIMATIC Reader One or Two and
must be written in the proper reader columns
along with the TYPETRONIC control and
printer codes.

In the next section of this manual, two com-
plete programs are described in detail. A care-
ful perusal of these examples should clarify
7816 programming techniques.
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6.
Programming
Examples

Application One

Computing Requirements

1. Horizontally accumulate up to five quan-
tities of no more than two digits each to a

total quantity (maximum three digits).

2. Multiply the total quantity times a price to

derive an Amount.

w

Total of all invoices.

Special Requirements

1. Provide automatic “reverse entry” of a line

by using the Selective Skip Off control.

2. Utilize PARAPROCESSING to minimize

control and Processing time.

3. Turn Reader One On from Field Control

after the manual entry of each quantity.

4. An automatic signal must indicate if Net
Total has not been cleared after each invoice

is completed.
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. Accumulate line amounts to a Net Total.
4. Accumulate Net Totals to a “daily” Grand

Format

Application requirements have determined that
no more than eight lines will ever be written
on one invoice and that the average number of
lines is four.

It has also been established that no less than
three individual quantities (of A, B, C, and D)
will be entered on a single line. (For this rea-
son the program will use spacing rather than
tabulating to pass fields where no quantity is
to be entered.)

Punched Output

Punched output will be the Quantity Total
and the Amount for each line.

The Layout Sheet

The layout sheet on the facing page has been
filled in properly for application number one.

Study the layout carefully and note the in-
put order assignments, output code assign-
ments, register use, and Program Panel wiring.
Also note that the decimal orders for the Quan-
tity Total and the Price equal nine. This “rule
of nine’’ has been applied for half-cent
round-off.
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DATA PROCESSING SYSTEMS T YPETRONIC,_ PROGRAM SHEET

DIVISION OF SCM CORPORATION

CUSTOMER /

APPLICATION _INvoicING DATE XX/XX/XX INVOICE NO._ &~
DPS BRANCH // PREP'D BY 1/ SHEET & OF &
INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT
AND OUTPUT UNITS USED IN THIS PROGRAM
PROGRAM AND OPERATION DETAIL  |SSAREREL |READERIL PUNCHL
PROGRAM | DETAIL [{OVUTPUT
To turn off SKIP and stop Reader One SKF
after one complete invoice STP
Beginning of line program
Line program: condition Code Control On CCN
Auto Print On APN
Turn Punch One Off PIFR
First sequence quantity A PA |
Order entry indicator 7
Enter first quantity A STP
Quantity A accum. in reg. P P
Initiate action PRC
To get to quan. B field S P
2nd sequence quantity B PAI
Order indicator 7
Enter quantity B STP
Accum. in reg. P P
Initiate action PRC
To get to quan. C field SP
3rd sequence quantity C PAI
Order indicator 7
Enter quantity C STP
Accum. in Reg. P P
Initiate action PRC
To get to quantity D field S P
4th sequence quantity D PAI
Order indicator 7
Enter quantity D STP
Accum. in Reg. P P
Initiate action PRC
To get to total quantity field T8
Turn on punch one PIN
Transfer P2 to D and Print PAS
Select 2nd output of selected Register 2
Select P P
Initiate action PRC QUAN.TOT.
Turn off Punch One Pi1F
To get to Price field R =)
To select Reader Two Sw
DESCRIPTION
To select Reader One SwW
To get to Price field T8
To enter Price PAI
Order entry designation 5
Initiates Skip SKN
If SLSK switch On turns off Skip SLSKF
Reverses sign of entry N
Turns off Skip (for positives) SKF
To select Reader Two Sw

FORM DPS 2002



CUSTOMER ¢ - PAGE_R OF SHEET_l __
PROGRAM AND OPERATION DETAIL  |REACERL \REAOERIL Puncdl

Automatic price entry PRICE

To select Reader One SwW

Enter Price into Multiplier R R

Initiate multiplication PRC

To get to Amount field Tre

To turn on Punch One PIN

Initiate Product readout (amount) PA>S

Select Product P

Initiate action PRC AMOUNT

To return carriage (punches) CR CR

To transfer buffer to F PAZ

Select F F

Initiate action PRC

End of line program

To Spec. Skip to total program SSKF

Turn off Punch PIF

Tab to Amount field TB4

For total readout PA3

Select F F

Initiate action PRC

Indicates total Uuc # LLC

Return Carriage CR

To Transfer buffer to G PAZ2Z

Select G G

Initiate action P RC

To “zero interrogate’ F PA6

Select F =

initiate action—if clear, skip occurs PRC

If F not clear print //// on form /777

and Return carriage C R

_.Grand Total card

To_turn Code Control On cC N

To turn Auto Print On APN

To condition Punch One Off PIN

To Return carriage (conditioning) CR

To select output PA3D

Select G G

Initiate action PRC

Shift to Upper case UcC

Type Grand total symbol % %

Shift to lower L C

Return carriage C A

Stop reader STP

NOTES: Line program repeated eight
times. (area between double lines)

Indicates Control and |Processor codes that will
be masked during carriage motion and will nat
therefore, have any delgy effect on the application.
(Note: other control codle will causejonly a 1/30th
of one second delay.)

FOLD UNDER




PAG6 (Zero Interrogation) Control

When a register is addressed with the PA6
code and found to be zero (clear) the SKIP
ON code will be generated. On the program
sheet it will be seen that if the register is not
clear that four virgules (////) will print on the
form. At the end of a day’s operation, if no in-
voices have the ““////” marks on them, then it
can be safely determined that the operator
always correctly totalized each invoice.
(NOTE: It could just as easily be determined
that the buffer always transferred to G (the
Grand Total) after the clearing of Net Total.
By programming it is quite simple to develop
automatic ‘“checking” routines to determine
that final totals are properly accomplished by
the operator.

The Program Sheet

The PROGRAM AND OPERATION DE-
TAIL section of the Program Sheet has in-
tentionally been used in this example to de-
scribe each program step as it occurs. In actual
- programming (as will be seen on application
two) this would not be necessary. Heavy ver-
“tical liries‘yhavye also been drawn along the pro-
gram ‘to indicate how PARAPROCESSING
: convemently ‘masks” the various control and
processing codes. In this apphcatlon only two
- control codes, requiring a total time of onlyk,
~ %,ths of a second, have any delay effect on
the Prmter operatlon The effect of the opera-
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Application Two

Digital Computing and Storage Requirements
1. Heading

a. Automatic six digit consecutive Invoice
Number.
b. Automatic two-digit month.

2. Body

a. Compute Quantity times Price and sup-
press printing of the Product (Gross
Amount).

b. Apply up to three (two-digits each)
Discounts to derive a Net Amount.

¢. Compute a Commission percent times
the Net Amount to derive a Commission
Amount.

d. Manually select distribution of each
commission to any one of six salesmen.

e. Compute the Unit Cost times the Quan-
tity to derive the Cost Amount.

f. The Net Amount, Commission Amount,
and Cost Amount must be stored for
Invoice Total.

3. Footing

a. Sub-total the Net Amount and com-
pute a 49 Tax to derive the Tax
Amount.

b. Add in a Freight Charge.

c. Derive the Net Invoice Total, Net
Commission Total, Net Cost Total.

d. Compute the Invoice Profit (suppress
readout).

4. Daily By-Product Computations

a. Provide daily Grand Totals for:
(1) Tax (4) Commission
(2) Freight (5) Cost
(3) Invoices (6) Profit

b. Distribute and total commissions for
six salesmen.
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Field Control Requirements

1. Field Control One—Operate with the
Header and item programs.
a. Turn Reader One “ON” after two digit
“day” is entered.
b. Turn Punch Two “OFF” and Reader One
“ON” after Commission Distribution se-
lection is entered.

2. Field Control Two—For making Item

Cards.

a. Turn On Reader One

(1)
(2)
(3)
(4)
(5)
(6)

(7)
(8)

(9)
(10)

To punch decimal between dollars
and cents of price.

After 3 digits of price to the right
of the decimal have been punched.
After six digit code number is
punched.

After 34 characters of description
have been punched.

To punch decimal between dollars
and cents of price.

After three digits of price to the
right of the decimal have been
punched.

To punch decimal for commission
percent,

After one digit to the right of the
decimal has been punched for com-
mission percent.

To punch decimal for unit cost.
After three digits to the right of
the decimal have been punched for
unit cost.

"'fkentered When le
~tape Sklpt,must be, manually 1mt1ated to b
pass the remammg dlscount program

3. PA1 (External Entry) Reader One On Con-
trol—to be used during Loading operation
and line item operations.

a. Start Reader One after six digit “invoice
number” entry.

b. Start Reader One after two digit
“month” entry.

c. Start Reader One after quantity entry.

d. Start Reader One after each discount
entry.

e. Start Reader One after dollar amount of
freight is manually entered.

f. Start Reader One after cent amount of
freight is manually entered.

Format

Apphcatlon requlrements have determmed that ‘
the maximum number of item lines will be
three. The program blllmg loop will provide
the famhty for three line items. When less than
three lines are typed the Tax card will initiate
a Specml Skip of the Program loop back to the -

than three are entered, a
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Punched Output (application two)

TYPETRONIC VERTIPUNCH One

Tape #1 will be an output tape for a tape-to-
card converter. (NOTE: Converter “program”
codes have not been included since the type of
converter is not established.) The converter
tape will include: customer number, invoice
number, date, item quantities, product codes,
net amounts, commission amounts, and cost
amounts. This tape will also provide data for
tax, freight and invoice total, and profit total
detail cards when operated on the converter.

TYPETRONIC VERTIPUNCH Two

Tape #2 will be used for two operations on the

7816 to derive the following daily totals:

First Operation: Grand totals of: Taxes,
Freight charges, Net In-
voices, Commission, Cost
and Profit.

Second Operation: Grand Commission Totals
for six salesmen.

Page 30

The Form

A complete form has been prepared to show
a typical application invoice.

The Layout Sheet

The Layout Sheet graphically describes the
automatic printing and computing operations
of the application. Note the assignments given
to input orders, registers, and output codes.
All entries on the form are automatic (either
from OPTIMATIC Reader or Processor out-
put) unless marked with a circled “V” (V).



The Program Sheets

To aid in the understanding of the programming, individual point to point program-

ming sheets have been prepared. They are:

1. Header and Item card-making program

(and daily load card)

Heading Program and Operation

Line Item Program and Operation
Tax Card and Freight Card Programs
Total Card Program

Daily Commission Total Program
Daily Grand Total Program

NS oue N

Operation of the Complete Application

The Program Sheets outline the steps for pre-
paring cards and operating the application,
since the operator’s duties are relatively sim-
ple. Following is an abbreviated set of oper-
ator instructions (NOTE: The set-up of tab
stops, margin, etc. have been omitted since
they constitute a “one-time”’ operation.)

Daily (Before Commencing Billing)

. Align the first form in the carriage.
. Check that the tab stops, margin, and line-

space are correct.

. Check the tape supply in each punch and

“clear” the punches (by feeding blank
tape).

. Feed enough tape to affix to each VERTI-

PUNCH rewind reel.

. Insert the billing program loop in Reader

One.

. Place the daily load card in Reader Two.

Operate the card and manually enter the
starting invoice number and month.

. Special Skip the Program loop.
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Each Invoice

1.
2.

10.

11.

12.

13.

14.

Insert a Customer Card in Reader T'wo.

a. If “Ship To” is the same as “Sold To”
start Reader One.

b. If “Ship To” and “Sold To” are differ-
ent, turn “on”” the SELECTIVE SKIP
OFF switch and then start Reader One.

a. When the reader stops (from 2.b.

“above) fill in the first line of the “Ship
To.” Start Reader One; when the
reader stop fills in the “Ship To” street
address. Repeat for the “City and
State” line.

b. When Reader One stops (after item 2.a.
or 3.a. above) type in the two digit day.
(Reader will start automatically.)

. When the reader stops, type Customer Or-

der Number. Start Reader One.

When the reader stops, Customer Card is
completed.

Insert first Item Card in Reader Two and
start Reader One.

. When Reader stops, type Quantity

(Reader will start automatically).

. When the reader stops, type Discounts (if

any). (Reader will start automatically
after each Discount.) If less than three
Discounts, manually skip Reader One.

. When the reader stops, enter Salesman

distribution selection (Salesman G, H, I,
J, K, or P.)

Repeat steps 7 through 9 for each Item
Card.

Insert the Tax Card in Reader Two and
start Reader Two. :
Insert the Freight Card in Reader Two and
start Reader Two.

When the reader stops, type the freight
amount (Reader will start automatically).
Insert Total Card in Reader Two and
start Reader Two. When the Total Card
is finished, remove the form and repeat
steps 1 through 14 for the next invoice.
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SHEET__}

DATA PROCESSING SYSTEMS - TvPETRONIC 281641816 LavouT sHEET T

® DIVISION OF SCM CORPORATION

DATE o/ 3/xx INVOICE NO. v CUSTOMER __~~_
DPS BRANCH - SYSTEMS REP. v PREP'D BY __ & APPLICATION _INVOICE
LIMITS: 15%%” FORM—14" WRITING LINE (10 CHAR. PER INCH) PRINTER LAYOUT STD. LINESPACE: 6, 3 & 2 LINES PER INCH INPUT ORDER ASSIGNMENTS OUTPUT CODE ASSIGNMENTS
B B T e B e e R B e B N e e e N e B e e e B R e e e e e e e e ENTRY START | oECIMAL ENTRY start | oEciMAL QUTPUT FUNCTION 12345 8
LINE NOTATIONS R i i e i i i Kt i i i G i L o i i i i A
, ~v!$| D A - 1|'NVOICE NumeeR| 6 |SI |7 DECIMAL 00000000
2 s0LD Td SHIP TO
3 l 2 Mo NT H ‘o 6 18 PA-6 (when zero) OO OO O ’O
1 TwIN PEAKRS STEEL|CO. : 3| QUANT ITY 9 (6 |19
5 POS. 1 00000000
6 21305 MpPpUNTAIN BUVD. 4] PRICE S |3 J2
7 5] PISCOUNT(S) | 7 (7 |, POS. 2 00000000
8 TWIN |[PEAKS COLORADO S
commissio
9 / 6 SIONZ | 7 |7 ]a NEG. 1 00000000
10 L L 7] UNIT cosT 6 |3 |
ORD Oor INVOIGE oA CUSTOMER ORDER OR G ND. TERMS
1 0) , _ TA 8 NEG. 2 00000 Ol
12 LR 110/0]3/|X]X G?Jr.? 39003487 NET B0 DAVYS 8 = s 5 2 24 : | l
! L REIGHT
— |t QUANTI O D DESCRIPTION FPRIE SCOUNTT(S NET COMMSY| GaMMAMGUNT N T €asTHeosT Amount| | © 25 OUTPUT CONTROL PANEL
° : 1ojuP oATE Invorce# 1 | | |, 10 9 8 7 6 5 4 3 2 1
15 ® 0 6
4 - ’
:g | 265890 o X 3R -:‘lEﬁL Hym DRLMS 10.0/00 1oV 9|, 00 25.5 2.130 2 8.025 3.03 11 27 ° ~te A
P {4 F G H | J K P
18 10 § 30499 | 40 x| 6jo STEEL HEAD|DRUMS 15.205 | | 1oYW 5 .o?l 1 7].00 20.0 23.40| R 9. coo 90.00 12 28 o || e t~etH~wot~otvo— B
19 SRR O 13 29 O | PO EEY | EEU NP RS Y
2 oo & 457212 50 X 75 5pLID DRUMS - GREY lo§.325 I Tondll® 7751].09 15]./5 120(.42 58. 5840. 50 14 30 o [\ Tl T T c
21 —~ - .
2 1l <~ et 1877|. 090 15 31 O—0—o0—o0 D
3 Y < )
E
2 4|, 0% TpX 315, 08 16 32
25 @ [¢ 10 g 8 x 6 g 3 g 2 1 E
2% FREIGHT 25, 0o 1 Jas T <2 o
7 —to—-o—p o o Ja
2 8217.h7* 11227, 124 5938, 53 REGISTERS 0 ‘ =
;: START {DECIMAL} STOP UTILIZATION F G H 1 J K Jp e e———— "
3 Fi QUANTITY (FOR PA 4 EXTRACTIONS) Lo | & | 2 ,J % I
2 2 2 2 2 2 2 S ————
:; G118 |R |S: |NET TotAL - NET GRAND TOTAL pos ) O E N P J
7 |2 |S( |COMMISSION TOT - COMMISSIOH GRAND TOT, OCK_REG
34 H1 o o{o}|o | o—o——0o—o0 K
3 I 8 |2 |9 |cosT ToTaL —CosT GRAND TOTAL E c{fH]|1 4]«
3% W fo! o}lo}o | o——0——0—0 L
- - ND ToTAL
™M T T T T T T T T T T h 8|2 5' PROFIT TOTAL-PROFIT GRA e CODE LINES
0 2 3 4 5 5  FIELD CONTROL s ) 10 11 12 13 13 1k 18 |2 |5, |FrEIGHT GRAND TOTAL » 2 9 2 2 A2 A 9 :——1 M
[ PUNCH ONE OFF 1 T r " o 1 | P1 8 |2 |S| INET AMOUNT-COST AMOUNT -TAX GRAND ToT| M——G—O N
PUNCH TWO OFF 2 P i 4 2
e ) . : ==pd o o B o o |o
FC2 [Puucurwoorr 5 ! - 5 IE
O . u i ul Rl ¢ | F2| & INDIS: | INVOICE NUMBER R A
7815 L
[mumm 8 || 8 G2 7 |2 |9, |COMMISSION AMOUNT NEG 3 FOS 2
ol |l el Bl R iR = | rl sl s B[ R (s m(ele < |22 7 205 e v v e n|p zln 8 5 | v [a||z|3)s 8 s 8l rlr|~m <l ZRINNRZRERRIYSIZN 3285 8AE ND| 8 © o ©o o oJo o o o o |JOQ
| - 2412 o T3 375 : 2325 |
1217 |2 |S, |ComMmission AMOUNT c ( C’“ C
LAYOUT NOTATIONS _ 1217 12 |5, | commission amounT s S
Kol 7 |2 |91 |[COMMISSION TOTAL - COMMISSION AMT. 'S 3 8 4 =S % e % |T
Pl 7 |2 S, |COMMISSION AMOUNT

FORM DPS 2001



DATA PROCESSING SYSTEMs T YPETRONI C® 28]6 cSJAR\lE)EE% INVOICE
PIVISION O Sem conFonATion AUTOMATED DATA SYSTEM

5/

rvereTrRoNIC (816

SOLD TO: SH I P TO: (same as sold to unless indicated) AUTOMATED DATA COMPUT'NG SYSTEM

TWIN PEAKS STEEL CO.

Featuring Unique PARAPROCESSING®
and VERSATRONIC® Program Control

21305 MOUNTAIN BLVD.

TNIN PEAKS, COLORADO

]
|
|
I
{
|
|
I
|
|
|
|
!
ORDER OR INVOICE NO. |DATE CUSTOMER ORDER OR REQ. NO. TERMS ]
111112 §/20/6x | D 39003487 NET 30 DAYS , ON INTERNAL ACCOUNTING COPIES ONLY
QUANTITY CODE DESCRIPTION UNIT PRICE | DISCOUNT(S) NET E comm.% | comm. avount | SMM-| UNIT COST |COST AMOUNT
[]
| -
1 265890 20 X 32 STEEL HEAD DRUMS 10.000 10 9.00 | 25.5 2.30 | G 8.025 8.03
! ¥
10 304991 Lo X 60 STEEL HEAD DRUMS 15.205 10 5 10 117.00 : 20.0 23.40 | H 9.000 90.00
i
100 457212 50 X 75 SOLID DRUMS - GREY 106.325 10 10 10 7751.09 | 15.5 | 1201.42 | 4 | 58.405 5840.50
|
7877.090 !
4.0% TAX 315.08 |
|
FREIGHT 25.00 ;
|
g217.17+ ! 1227.12% 5938.53%
|
|
[}
|
|
|
|
|
]




gﬂﬂ DATA PROCESSING SYSTEMS
® DIVISION OF SCM CORPORATION

CUSTOMER

TYPETRONIC, PROGRAM SHEET

APPLICATION ___INVOICE

DATE l0/3 / XX

INVOICE NO.

HEADING CARDS DPS BRANCH

PREP'D BY

CARD- MAKING PROGRAM

INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT
AND OUTPUT UNITS USED IN THIS PROGRAM

SHEET 2 OF 8

READER | PUNCH |
PROGRAM AND OPERATION DETAIL READERC READER.
PROGRAM CARDS
INSERT BLAMK PAPER IN PLATEN CcCco ™
TURN ON READER | APN
cCR
PIN
ve
TYPE SOLO TO NAME STP NAME
TURN ON READER |
CC¥VF
sSWwW Sw
cc ™~ CcCC N
PIF
TB
PIN
LC
TYPE cUSTOMER ¥ (5 DIGITS) STP CuUST #
TURN ON READER |
cc¥y
Sw S w
CCN ccN
PIF
CR
PIN
TYPE SOLD To STREET STP STREET
TURN ON READER |
cCcF
Sw S wW
cc N CC N
PIF
CcCR
PIN
vC
TYPE SOLD 7O CiTy & STATE sTP CITY SSTATE
TURN ON READER |
CCF
Lc
Sw Sw
CCN CC N
PIF
Te
PIN
vc
TYPE TERMS STP TERMS
TURN ON READER |
cCcF
Lc
SW Sw
cCCN CCN
PIF
SKF
REPEAT PROGRAM

FORM DPS 2002




ITEM CARD PROGRAM CUSTOMER

PAGE_AR _ OF SHEET_ A

PROGRAM AND OPERATION DETAIL RE@?&' P‘f-':';,x !
, PROGRAM CARDS
INSERT BLANK PAPER IN PLATEN S KF
TURN ON READER | cCc N
PIF
FC 2N
APN
CR
TYPE PRICE (3 DIGITS) PIN
RN Fc 2 STP PRICE
TYPE PRICE (3 DIGITS) STP PRICE
RN Fc 2 CCF
Sw S w
cCcwN ccN
PIF
TB
PIN
TYPE ITEM CODE (6 DIGITS) STP CODE
RN FC 2
cCF¥F
S w
cCCN
PIF
TB
PIN
TYPE DESCRIPTION(IF NOT PAST46 TABT047){ S TP DESCRIP.
RN FC2 or TURN ON READER |
CCF
Sw S w
cCCN cCcwN
PiIF
T
PIN
TYPE PRICE(3DIGITS) STP PRICE
RN Fc 2 . .
TYPE PRICE (3 DIGITS) STP PRICE
RN FC 2
CCF
Sw S w
CCN CCc N
PIF
TB
PIN
TYPE WHOLE NUMBER CoOMM% (RDIGITSK S TP ComMm%
RN FCc &2 . .
TYPE comm. % (1 DIGIT) STP comm%
RN FC 2
CCF
Sw S w
CCN CCHN
PIF
e
PIN
TYPE CosT AMOUNT (3 DIGITS) STP CosT AmMT|
RN F"C 2 P d
TYPE cosT AMOUNT (3 DIGITS) STP CosT AMT
RN Fc 2
CCF
Sw S w
CCN CCN
REPEAT PROGRAM PIF

FOLD UNDER




DAILY FacToR LoAD carp CUSTOMER PAGE_3 OF SHEET_Z__

READER |

PROGRAM AND OPERATION DETAIL
LoaD CARD

TURN ON READER |

CCN

FC IN

APE

PASD

vixle—-T|0T

PRC

PA\

TYPE |INVOICE NUMBER (6 DIGITS) sSsTP

RN OV

PRC

APN

TB

P Al

TYPE MONTH (2 DlGITS) STP

RN DV

PRC

CR

APF

ECIF

STP

FOLD OVER



gﬂd DATA PROCESSING SYSTEMS T YPETRONIC, PROGRAM SHEET

DIVISION OF SCM CORPORATION

CUSTOMER

APPLICATION INvoIcE DATE 10/ 3/)()( INVOICE NO.

DPS BRANCH PREP'D BY SHEET 3 OF 8

INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT
INVOICE HEADING PREPARATION AND OUTPUT UNITS USED IN THIS PROGRAM

REAPER | |READERZ| PUNCH | | PuNCH 2
PROGRAM AND OPERATION DETAIL “PROGRAM | READER. GRAND TOT.

LooP capp |SVC- BUR. Icommimpe
TO TURN OFF SPECIAL. SKIP AND STOP SSKF
READER AFTER ONE COMPLETE INVOICE. STP

INSERT E0ORM AT SOLD TO:
TURN ON READER. |

cCnN
APN
PILE
P2F
CR
Sw NAME
Sw

TB
SKN
SLSKF
T8
TYPE SHIP To NAME STP
TURN ON READER |

SKF
LC
CR

APFE

PIN

Sw CusT# |cusT #
S wW

PIF
APN
S w STREET
S wW

PIN
Tre B
PI F
S KN
SLSKE
T8
TYPE SHIP TO ADDRESS STP
TURN ON READER.\

S KF
CR
Sw CITY &sT.

Sw

TB
SKN
SLS KF

=)
TYPE sSHIP TO ciTY € STATE STP

TURN ON READER | SKF
CR2
FC 1N

FORM DPS 2002



CUSTOMER PAGE_R OF SHEET_3
PROGRAM AND OPERATION DETAIL %}%—‘g READER.| PUNCH | gé;::‘caHTf.t
OO P cARD |Sve.BURIcomm.ToT|
PIN
PAS
F
2
R/O 6DIGIT INV. # PRC INV. #
Te T8
PA S
H
- 2
R/O R DIGIT MONTH PRC MONTH
/ /
TYPE pAay (R PIGITS) ST P DAY
RN FEC |
/ /
63 63
TB T8
PIF
TYPE cusST ORDER # ST P
TURN ON READER |
TB
Sw | TERMS
Sw
CR2
END OF HEAPER STP
REMOVE HEADER CARD FROM READER 2

FOLD UNDER




CUSTOMER PAGE_3 _OF SHEET_3

PROGRAM AND OPERATION DETAIL

FOLD OVER



DIVISION OF SCM CORPORATION

5/c/mi

CUSTOMER

DATA PROCESSING SYSTEMS

TYPETRONIC, PROGRAM SHEET

APPLICATION __INVOICE

paTE 10/ 3 /XX

INVOICE

DPS BRANCH

PREP'D BY

NO.

sHEeT 4 oF &

INVOICE LINE ITEM PREPARATION

INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT
AND OUTPUT UNITS USED IN THIS PROGRAM

READER | IREADERZ2! PUNCH | |PUNCH 2
PROGRAM AND OPERATION DETAIL PROGRAM TEM GRAND TOT.
__LooP. _|_cArD__|SVC.BUR.| -, % ToT:
INSERT ITEM CARD IN READER 2
TURN ON READER | SP3
PIN
PA |
9
TYPE QUANTITY (3 DIGITS) sTP QTY.
RN DV
ENTER QUANTITY IN F F
ENTER QUANTITY IN D D
PRC
T™TB Te
PIFE
APF
PAI
6
SWwW PRICE
Sw
R
ENTER PRICE IN R. PRC
APN
PIN
S wW CODE CODE
S w
T T
PlF
Sw DESCRIP
Sw
T8
APE
PAGS
SUPPRESSED R/o OF NET AMOUNT =
NET AMOUNT ENTERED IN D. PRC
APN
S w PRICE
Sw
TS
PA |
7
TYPE FIRST DISCOUNT (2 0I6ITS) STP
RN DV
[F NO DISCOUNT INITIATE SKIP IN REAPDER |
ENTER DISCOUNT IN R. R
NEGATIVE MULTIPLICATION N
MULTIPLY NET AMOUNT X DISCOUNT PRC
sSP2
APF
PAS
SUPPRESSED R/ OF NET AMOUNT P
NET AMOUNT ENTERED IN D. PRC
APN

FORM DPS 2002




CUSTOMER

PAGE

2

PROGRAM AND OPERATION DETAIL

READER.|

READER 2!

PUNCRH |

PUNCH 2.

PROGRAN
LOOP

ITEM
CARD

SvC.BUR.

GRAN D TOT.
COMmM.TOT.

PA I

7

TYPE SECOND DISCOUNT (R DIGITS)

STP

RN DV

IF NO DISCOUNT, INITIATE SKIP IN READER.|

ENTER DISCOUNT IN R

R

NEGATIVE MULTIPLICATION

N

MULTIPLY NET AMOUNT X OISCOUNT

PRC

SP2

APF

PAS

SUPPRESSED R/o OF NET AMOUNT

PRC

NET AMOUNT ENTERED IN O

A PN

PA\

TYPE THIRP DISCOUNT (2 DIGITS)

STP

RN DV

IF NO DISCOUNT, INITIATE SKIP (N READER. |

ENTER DISCOUNT IN R

NEGATIVE MULTIPLICATION

MULTIPLY NET AMOUNT X DISCOUNT

PRC

SKE

TS

PIN

PA3S

R/o0 NET AMOUNT

PRC

NET AMT.

Te

TrB

PIF

PAZ

TRANSFER NET AMOUNT (N D FOR MULT.

TRANSFER NET AMOUNT ING FOR. TOTAL.

TRANSFER NET AMOUNT IN J FOR PROEI[T

PRC

PA

S wW

comm.%

Sw

ENTER comM.9% IN R

MULTIPLY NET AMOUNT X cOMM. %

PRC

P2 N

APE

CcCC¥F

SKE

SKE

PA I

PAl

CC N

CCN

A PN

PIN

PA3

R/O COMMISSION AMOUNT

PRC

comMmm.AamT.

comm. AMT.

Pz F

FCIN

Te

T

PIlE

FOLD UNDER

OF SHEET_4




CUSTOMER

PAGE

3

PROGRAM AND OPERATION DETAIL

READERR

PUNCH |

PUNCH R

\TEM
CARD

SVCe. BUR

GRAND ToT.
conn

TRANSFER COMM. AMT. IN H FOR TOTAL.

TYPE cOMMISSION DIST: (G, H, I, J,K,P)

COMM. DIST

RN FCl P2FE ECI

PRC

S KN

CCN

SUPPRESSED R/o OF F TO EXTRACT QUANTITY

TRANSFER QUANTITY TOD AND TOo &

NEGAT IVELY (SUBTRACT QTY-QTY o CLEARF

cosT

Sw

ENTER COST IN R

MULTIPLY CosST X QUANTITY

R/o COST AMOUNT

COST AMT.

CR

TRANSFER COST AMOUNT TO I FOR TOTAL

REPEAT I1TEM PROGRAM

TWO MORE TIMES

REMOVE \TEM CARD

FOLD OVER

OF SHEET_4- _




DIVISION OF SCM CORPORATION

gﬂd DATA PROCESSING SYSTEMS T YPETRONIC  PROGRAM SHEET

CUSTOMER

APPLICATION_INVOICE DATE 1S/ 3/%X% INVOICE NO.

DPS BRANCH PREP'D BY SHEET 5 oF &
INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT
TAR CARD AND FREIGHT CARD PROOGRAMS AND OUTPUT UNITS USED IN THIS PROGRAM

READER.| | READER 2 cH | PUNCHZ
PROGRAM AND OPERATION DETAIL PROGRAM R N GRAND TOT.
Loop TAX CARD | SVC. BUR.|comM. TOT.

INSERT TAX CARD IN READER 2
TURN ON READER 2 cCcHN
APN
CR
TB 6
PAS
R/0 NET AMOUNT SUB-TOTAL [<)
NET AMOUNT ENTERED \N D PRC
[
CR
TB2
PAl
8
4.0%
ENTER TAX IN R R
MULTIPLY TAX % NET AMOUNT PRC

SsP

TAX

TB
P2 N

APE
CcCF

SSKE SSKE

PAal PA |

8 8

CCN cCc N

P2 FE

APN

Tes

PIN

P2 N

PAZ3

P

R/O TAX AMOVNT PRC |[TAX amT. [TAX AMT.

P2 F

CR C R

PlE

P2 N

ccCcFE

PRC PRC

SSKN SS KN

cConN CC N

P2F

PAZ

TRANSFER TAX AMOUNT TO G FOR TOTAL PRC

sTP

FORM DPS 2002.



CUSTOMER

PAGE_Z _OF SHEET.B

PROGRAM AND OPERATION DETAIL

READER \
PROOG [}

LOOP

READER 2
FREIGHT
—COARD

SVC. BLR

PunNcH | {PUNCH

: HZ
GRAND o,
comm. ToT,

INSERT FREIGHT CARD IN READER 2

TURN ON READER 2

conN

APN

CR

TBZ

FREIGHT

T8

P2 N

APF

cCCfF

SSKF

SSKFE

PAL

PA L

8

Cc N

CCN

P2F

APN

Te 3

PIN

P2N

PAL

8

SP4

SPa

S P4

TYPE FREIGHT (2 DIGITS)

sSTP

FREIGHT

FREIGHT

RN DV

TYPE EREIGHT (2DIGITS)

Sw

sTP

FREIGHT

FREIOHT

RN Dv

S w

<)

ENTER FRE\GHT AMOUNT IN & FOR TOTAL

PRC

P2F

CR

CRrR

SS KN

PIF

P 2N

APE

CCF

K

PRC

PRC

SSKN

SSKN

CC N

cC N

P2F

REMOVE EREIGHT CARD

STP

FOLD UNDER




CUSTOMER PAGE_____OF SHEET____

PROGRAM AND OPERATION DETAIL

FOLD OVER



gﬂﬂ DATA PROCESSING SYSTEMS
® DIVISION OF SCM CORPORATION

CUSTOMER

TYPETRONIC, PROGRAM SHEET

APPLICATION _INVOICE DATE 19/3/XX INVOICE NO.

DPS BRANCH

PREP'D BY SHEET 6 OF8

TOTAL CARD PROGRAM

INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT
AND OUTPUT UNITS USED IN THIS PROGRAM

PROGRAM AND OPERATION DETAIL

READER | |{READER 2| PUNCH | |PUNCH2

PROGRAM GRANDO TOT.
o0p | |_cmiis |sve. BUR.|com, ToT

INSERT TOTAL CARD IN READER 2

TURN ON READER 2

CCN

APN

C R

T

P2 N

APFE

CCF

SSKF SSKKF

PA PAl

8 8

cCcN ccr

APN

P2F

TBes

Pl

P2 N

PA3

G

R/0 NET TOTAL

PRC NET TOTAL NET ToTalL

PIE

PzE

¥

PIN

TB TB

PIE

P2 N

APF

CCF

G G

PRC PRC

PA| PA |

7 7

CC N CCN

APN

PZF

Te

PIN

P2ZN

PA4

CONVERT MONTH TO ZEROS

H

R/O COMMISSION TOTAL-

PRC CoOMM, ToT.| COMM. TOT.

PAZ

TRANSFER COMMISSION TOT. TO H NEGATIVELY

H

TRANSFER COMMISSION ToT. TO J NEGATIVELY

J

N

PRC

PIFE

PZF

FORM DPS 2002



CUSTOMER

PAGE_R

OF SHEET_6 _

PROGRAM AND OPERATION DETAIL

EADER |
PROGRAM

L-0OP

READER?Z2

PUNCH |

ToTvAL
CARD

SVvC. BUR,

PUNCH 2
GRAND TOT

MM

PIN

e

To

PIFE

P2 N

APFE

cC¥w

H

PRC

PRC

ccnN

cConN

APN

P2F

TBZ

P2N

APF

ccCcE

PA

PAi

8

CCN

CCN

APN

PIN

PA3

I

R/o _COST TOTAL

PRC

COST TOTAL!

COST TOTAL.

P2E

APE

B

TB

A PN

PIE

¥x

CR

PAZ

A

TRANSFER COST AMOUNT TO J NEGATIVELY

PRC

P2 N

APE

cCCFkF

I

PRC

PRC

PAI

PA

B8

CCN

CCN

Pin

PA3

J

SUPPRESSED R/ OF PROF(T TOTAL

PRC

PROFIT TOT

PROFIT TOT.

P2F

CRrR

C R

PIF

P2 N

CCF

J

PRC

P RC

SS KN

SSKN

CCN

CCHN

P2E

PAI

1

F

UPPATE INVOICE No.

P RC

FOLD UNDER




PAGE__ 3D OF SHEET_S

CUSTOMER
PROGRAM AND OPERATION DETAIL  |REACER.L |READERZ|PunCH || PUNCHZ
LooP CARD _|SVC. BUR, |comM.ToT
REMOVE TOTAL CARD STP

(SSKE

PUNCHED Yy sw

SKE

MANUALLY | | ow

FOLD OVER




DATA PROCESSING SYSTEMS
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5/c/vi

CUSTOMER

TYPETRONIC, PROGRAM SHEET

APPLICATION INvoIcE

pAaTE 10/ 3 /XX

INVOICE NO.

DPS BRANCH

PREP'D BY SHEET ¢ OF 8

PAILY COMMISSION TOTALS

INDICATE IN THE HEADING BLOCKS BELOW, THE INPUT
AND OUTPUT UNITS USED IN THIS PROGRAM

PROGRAM AND OPERATION DETAIL

READPER | IREADERZ

GRAND TOT

N PROGRAM
Compia. TOT

_LooP (Comm.ToT) .

INSERT QUTPUT TAPE FROM PUNCH 2

IN READER. |

TURN ON READER 2

CCN

APE

ECF

PIE

P2F

INITIATE SKIP IN READER |

stTP

SKE

PA\

¢ 7

CCN

coMmm.AMr

{EAamPLE BY- PRODUCT}

DIST.

N,

PRC

SKN

CCN

SKFE

Sw

APN

PAD

G

2

R/o Comm.AMT. — O

PRC

»

sP

SLSMN, |

sSP2

PA 4

EXTRACT COMMISSION AMOUNT

H

R/0 COMMISSION AMT - H

PRC
*

SPe

SLSMN. 2

SP2

PAZ

H

TRANSFER COMM.AMT. TO H NEGATIVELY

N

(SUBTRACT COMM.AMT. — COMM. AMT TO cLEAR H)

PRC

PA3

I

2

PRC

R/o comm. AMmT.-T

3

SP

SLSMN. 3

SP2

PA3

J

FORM DPS 2002




CUSTOMER

PAGE_Z OF SHEET_7__

PROGRAM AND OPERATION DETAIL

READER |

GRAND TOT

READERZ

comih, ToT.

PROGRAM

Loo P(COMM.TOT. )

2

R/0 comm. AmT. — J

PRC

*¥

S P

SLSMN. 4

sSP2

PAS

K

2

R/0 COMM. AMT.— K

PRC

¥

sP

SLSMN. S

sSP2

PAZB

P

R/o comm.AMT.— P

2

PRC

%

SP

SLSMN.6

CR

sSTP

FOLD UNDER
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CUSTOMER
APPLICATION _I|NVOICE paTE 10/3 /xX INVOICE NO.
DPS BRANCH PREP'D BY SHEET 2 oF 8
DAILY GRAND TOTALS AND OUTPUT UNITS USED IN THIS PROGRAM
READER | | READER 2
PROGRAM AND OPERATION DETAIL GRAND, TOT | PROGRAM
commt To1.| _LooP (GRAND ToT)
INSERT OUTPUT TAPE FROM PUNCH 2
IN READPER | :
TURN ON READER 2 ccnN
APF
FCF
PIF
PRF
SS KN
— SwW
SSKE
PA |
8
CCN
. — TAKX AMT.
{1SAMPLE BY-PRODUCT } P
o PRC
SS KN
)]
) [
SSKF
SwW
APN
PA3
P
R/0 TAX GRAND TOoTAL —P PRC
® %
SP
TAX
SpP2
PA3
w
R/o0 FREIGHT GRAND ToTAaL - K PRC
* %
S P
FREIGHT
SP2
PA3
G
R/o INVOICE GRAND TOTAL —-G PRC
¥ »
SP
INVO|CE
S P2
PA3
H
R/0 COMMISSION GRAND TOoTAL~- H PRC
% %
SP
CoMMISSION

FORM DPS 2002



CUSTOMER

PAGE_2. OF SHEET_& _

PROGRAM AND OPERATION DETAIL

REAPER |

READERZ

SRAND BT
comta.Tor.

PROGRAM
LooP (GRA

ND TOT.)

sSPa

PA3

I

R/0 COST GRAND ToTAL. — T

PRC

¥ ¥

SP

CcCoSsT

SPR

PA>

J

R/o PROFIT GRAND TOTAL -4J

PRC

* ¥

s P

PROFIT

cC R

STP

FOLD UNDER
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7.

Physical
Preparation
of Programs

Punching the Program Tape or Card

Once the program has been checked for
accuracy and is presumed correct, the
program tape can be punched.

Since the initial punching of a program tape
is a manual operation, it must be done
carefully. It is highly preferable that someone
assist in the preparation by sequentially
reading the codes aloud as they are punched.

Refer to the Code Chart (page 9) for the use
of the ON CODE PUNCH and OFF CODE
PUNCH keys for punching Control Codes.
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Conditioning the 7816 for Program
Preparation

When the 7816 is turned on, all control condi-
tions are off. For preparing the original pro-
gram tape it is necessary to turn on one of the
VERTIPUNCHes manually and feed several
inches of tape to provide a lead strip. Once
this is done, code punching can commence.
Each code is now sequentially punched into
the tape. In the case of printing codes, it is
only necessary to depress the associated I/0
Printer key to punch the code.

Control codes are punched by holding down
the ON CODE PUNCH, OFF CODE PUNCH
or CLEAR STORAGE key in conjunction
with each desired control or printer key. For
example, holding down the ON CODE
PUNCH and depressing the CODE CON-
TROL key will automatically punch the Code
Control “ON” code (CCN) in the tape. When
either CODE PUNCH key is held down, it
disables the control action of the control keys,
so depressing the CODE CONTROL key (as
in the above example) will not turn on Code
Control. The PA1 code is made by holding
down the CLEAR STORAGE key and de-
pressing the numeral one (1) key. Code Con-
trol should be ‘OFF when manually punching
control codes.

Continue on with the remainder of the pro-
gram tape. When the program is completed,
feed out several inches of tape from the punch
and tear off the tape.

If data cards are to be used in the applica-
tion (as in a two-reader system), one card
should be punched representative of each card
format (typically one header card and one
detail card).

The program tape must now be operationally
checked with these cards. To facilitate this
checking, it is highly desirable to use the SIN-
GLE STEP key for stepping code by code
through the program. As each code is read in
the reader, determine that the function corre-
sponds with the written code on the program
sheet. If it does not, make a note to that ef-
fect. If the error does not affect perputuated
results then continue on with the checking.
Otherwise it is best to immediately correct the
program tape.
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Correcting the Program Tape

In many instances the program will be correct
the first time prepared. However, when pro-
gramming or punching mistakes have been
made, the program must be corrected and a
new tape prepared. This may be done by in-
serting the first-made program tape in Reader
One, turning on SINGLE STEP and VERTI-
PUNCH One and then sequentially stepping
the tape through the reader. CODE CON-
TROL must be “off” when this is done. To in-
sure Code Control remains off, turn the
DUPLICATE switch “ON.”

Adding a Code

If a code must be added, step the tape to the
correct position, turn off Reader One, punch
the code and start the reader again (SINGLE
STEP remains “ON”).

Removing a Code

If a code must be taken out, Single Step the
reader up to the code, manually turn the tape
past the code to be removed, and continue.

When the new tape is completed, check it
operationally with the data cards. If it is cor-
rect or “more correct” than the preceding tape,
destroy the preceding tape immediately.

Once a perfect program has been prepared,
it may now be highspeed duplicated (with the
DUPLICATE control “ON”’) into a permanent
media such as laminated plastic/paper tape.



8.

Preparing
Field Control
Tapes

racks

- FUNCTION ;
ignal from track 7 is present, de-’
of the RESTORE control will clear

PUNCH ONE OFF 1

» - e PUNCH TWO OFF 2

. ) ie S READONEON 3
> ’andy 3 are u’sed for ;;Fleld,‘" - PUNCH ONE OFF 4
and channels 4, 5, and 6.~ :
'wo mode. Channels 7and 8 7
8

n a PA1 sequence as follows:

PUNCH TWO OFF
READ ONE ON
RESTORE ENABLE
RIN IN PAL

‘back to (but notincluding) the

S

Field Control Media

The TYPETRONIC MULTIMODE Field
Control uses as its media, special fibrous tape
punched on the TYPETRONIC VERTI-
PUNCH.

Each channel of tape corresponds with a
track of Field Control and each punch position
on tape corresponds with a columnar position
on the I/0O Printer carriage.

1
2
3
4
5
6
7
8
9
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26

27
28

29
30

31




Cut off a strip of fibrous tape about 36” in
length. This should be done with scissors,
since creasing or folding is to be avoided.
Place the tape in the punch and blank feed
three or four inches until the feed punching
is consistent.
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Conditioning

Turn on VERTIPUNCH One and SINGLE
STEP. Punch the letter “K” code in the tape.
Single Step blank FEED four times only.
(When SINGLE STEP is “on”, FEED will
step one position per depression.) Punch the
letter “K” again (the two “K” codes will later
be overlapped to provide the left retainer holes
for the media carrier.) Single Step blank
FEED nine times only. This will position the
Field Control tape at column one.

NOTE: It must be remembered that car-
riage position on the I/O Printer does not, at
this time, necessarily correspond with the Field
Control position of the tape. To prepare Field
Control media, only the Field Control program
layout should be followed.

There are 255 possible combinations of
Field Control track actuation that can be
punched in any one media column, and it is
not practical to list each code representative of
every combination. It is recommended that in-
dividual Field Control columns be prepared by
an “over-punching” technique. To accomplish
this, it is only necessary to type the Printer
code that represents a given track, back the
punch and type the next designated track and
so forth. As an example, if tracks 1, 2, 3, and 5
were to be punched this sequence would be
followed:

Type the digit “one” (Punches the
first track)

Back the punch

Type the digit “two” (Punches the
second track)

Back the punch v

Type the digit “four” (Punches the
third track)

Back the punch

Type the “space” (Punches the
fifth track)



The following Printer codes represent each
individual track of Field Control:

TRACK
REQUIRED

1

0 NO UL WN

As the Field Control media tape is pre-
pared, very carefully maintain count of the
columnar layout positions in relation to the
tape. Any column that does not require
Field Control actuation should be passed
over by Single Stepping the FEED key. DO
NOT TURN OFF SINGLE STEP while
preparing Field Control media.

Each combination of functions should be
punched into the Field Control tape precisely
at the columnar position shown on the layout.

When all Field Control actuation codes
have been punched in the media tape, step
the tape to the position just after 140 (140
is the last column of Field Control program-
ming). Then Single Step the FEED twelve
more times and type the letter “L.” Single
Step FEED six times and again type the
letter “L.” These two “L” codes will be over-
lapped to make the right hand retainer holes
of the Field Control media.

CHANNEL
PUNCHED

1

0O N UG WN

PRODUCED BY
(Printer Key)

Numeral One (1)
Numeral Two (2)
Numeral Four (4)
Numeral Eight (8)
Space Bar (SP)
Numeral Zero (0)
Minus Sign (=)
Carriage Return (CR)

The tape must now be cut off approximately
four feed holes to the left and the right of
the extreme retainer holes respectively. (Cut
perpendicularly to the length of the tape.)

Check the tape by laying it over the Field
Control Grid of the Layout Sheet. If the
tape is correct, carefully fold over the ends
of the tape so each set of retainer holes ac-
curately overlaps. The folds must now be
bonded with any acetone base cement (such
as “household” or “airplane” type).

Once thoroughly dried, the tape can be
affixed to its carrier by placing the retainer
holes over the matching carrier pins (NOTE:
do not force holes over pins. Properly posi-
tioned the holes and pins will correctly
match.) The plate is then mounted on the
Field Control holder (along the back of the
I/0 Printer). Field Control tape is long-
lasting, and should endure for hundreds of
thousands of operations.
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o.

Programming
Tips and
Reminders
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eading and “converter location”
ated by the blocks. As re-
ate in the PROGRAM CON-
SIGNMENTS section the punched
hat will be used to represent
\ctions.

D LAYOUT section provides
ndividual card formats. Space
uded for numbering and describ-

ard positions, 80 and 90, repre-
of-card for the 80 and 90 column
rds, respectively. Position 45 in-

end of the top half of the 90

ated fields. If the SKIP or
o be initiated by tape code,

Take Advantage of PARAPROCESSING

While writing the code program, remember
that Control codes, and “printer off” codes
will respond at thirty characters per second
during the delay time caused by I/0 Printer
carriage motion. A short tabulation will mask
as many as 5 such codes without delaying
the system. Even individual letters or spaces
will mask two Control codes, thus one VER-
TIPUNCH could be turned off and another
on between individual characters without
printing delay. Carriage returns are parti-
cularly good for masking control functions.
When possible, plan automatic skips and
Printer Off perpetuation of data during
tabulations and carriage returns. By careful
programming, PARAPROCESSING will speed
the application considerably and provide in-
creased production.

Take Advantage of Skips

Use the SKIP, SPECIAL SKIP, and SELEC-
TIVE SKIP features. Selective Skip, in fact,
can serve as a manual “branch” (that is, pro-
gram change) within the system. For instance,
in Application One Selective Skip was used to
“reverse” line entries when necessary.
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",,S'mple Program; Loops for Makmg
'DetallCards i

etall cards that contam only essentlal e”

Allow for the Unexpected

Very few applications work out exactly as
planned. Last minute changes must always
be expected. It is advisable to delay prepar-
ing tapes (and even written programs) until
all concerned have agreed to precisely what
is wanted from the system.

The program examples in this manual are
only two of an infinite variety of application
possibilities. Each new application is unique,
and programming therefore, will be unique.

There is no “only way” to program. Speci-
fic requirements in one system may warrant
programming to be entirely different than
another application that on the surface seems
nearly the same.

For specific information relating to applica-
tion planning, please contact the SCM
TYPETRONIC Systems representative. Re-
member—primary programming is a service
provided at no charge to SCM customers.



YOU CAN RELY ON SCM EXPERIENCE
IN BUSINESS MACHINES

Over half a century of experience in
precision manufacturing stands behind
TYPETRONIC systems and all other SCM

business machines. The latter include...

o SCM Accounting and Bookkeeping Machines
o Smith-Corona Typewriters

e Marchant Calculators

o SCM Photocopy Machines

e Smith-Corona Adding Machines

e Kleinschmidt Communications
Equipment and Systems

o Miller Line of Supplies

SCM SERVICE

The transistorized electronic design of
SCM TYPETRONIC systems affords a
high degree of equipment reliability, but

to insure maximum systems “up time”
SCM Data Processing equipment is backed
by skilled, factory-trained service engineers.
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