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ABSTRACT

The purpose of this thesis was to develop a control system to
uniformly feed a material of variable comsistency into a chemical process.
To develop this system, the author used parts of the existing weighing
system and added a microcomputer to correct for inaccurate weighing.

The development of the control system progressed in three stages.
In the first stage, the author made use of the existing scale logic and
did not optimize the design because of time constraints placed on the
project. In the second and third stages, methods were developed to
optimize the microcomputer system's performance. Of these two stages,
only the third has been debugged and tested on a prototype system.

In this thesis, the author explains in detail the revisions made
in each stage of the project. The explanation includes descriptions of
the hardware used, the microcomputer programs, and advantages and disad-

vantages of each stage.
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CHAPTER I

INTRODUCTION

Background Information

The original scale system in this thesis was installed in early
1976. The system is used to feed a non-uniform bulk material into a
chemical process. The original system incorporated standard analog
electronics to control material weights. After the system was operated
for a period of months, it became evident that the mechanical part of
the scales was not able to weigh material consistently. In other words,
one scale cycle might have ten percent more material than the setpoint,
and the next cycle might have five percent less. When this happened,
problems involving product quality were encountered downstream in the
chemical process. In the original electronic control, there was no
ability to correct for inaccurate weights, so a modification was required
to correct this problem. After investigating the scale logic, it was
decided that a microcomputer could be installed to accomplish the correc-
tion needed. In August of 1977, a project was initiated to design,
install, and check out a microcomputer control system to correct this
problem.

This thesis discusses in chronological order the developments and

improvements which resulted in the proposed scale system.

Chapter Content

The second chapter contains a description of the original scale

system's functions. It includes sketches showing the mechanical, as
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well as electronic, portions of the scale. Last, it tells the deficien-

cies of this system.

The third chapter explains the original installation of a micro-
computer to improve the weighing characteristics of the scale system.

It describes the microcomputer system and individual electronic boards
within it. The chapter explains the revisions made to the existing
operator controls and new controls installed. It contains connection
diagrams and block diagrams which show how the system is put together.
Finally, it explains the improvements, as well as remaining deficiencies,
in this system.

The fourth chapter explains how the second microcomputer installa-
tion affects the scale operation. A block diagram furnishes information
on how devices are attached to the microcomputer. The chapter reveals
the advantages of going to this method.

The fifth chapter describes the addition of a teletype-writer
(TTY) input-output. It explains the system operation and has a pin-out
connection diagram of the system. It explains why this is the best
design for improved system operation.

The sixth chapter discusses the software considerations and imple-
mentations.

The seventh chapter explains hardware considerations.

The eighth chapter gives a summary and conclusions. It lists

other additions to the microcomputer system which could be beneficial.




CHAPTER II

THE ORIGINAL INSTALLATION

Hardware Overview

(1]

Each weighing system consists of two scale systems. Each of
these scale systems consists of a bulk material supply bin, feed rolls,
feed gates, dump gates, and electronic weight controls. For the

remainder of the thesis, only one scale system will be discussed,

because both are identical in operation.

Description of Mechanical Hardware

Figure 1 shows a simplified sketch of the mechanical portion of
the system. Within the system, each device has a specific function to
perform. The bulk material supply bin supplies material to the feed
rolls. Operating at variable speed, the feed rolls pull material from
the bottom of the supply bin and feed it onto the scale dump gates.

After the scale has reached the desired weight of material, the feed

rolls stop, and the feed gates close. The feed gates are used to prevent

material from falling through the spaces between the rolls onto the dump
gates. The scale dump gates supply material to the chemical process
when opened and allow the material to be weighed when closed. A more
detailed discussion of the original scale operation is presented in the

remainder of this chapter.
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Figure 1. Diagram of Mechanical Equipment in Scale System




Description of Electrical Controls

The electrical controls consist of panel-mounted operator's con-
trols such as pushbuttons, potentiometers, a timer, and indicators.
Non-operator controls consist of a load cell for sensing scale weight
and electronic comparing circuits which turn on and off scale rolls,
feed gates, and dump gates. A block diagram of these controls is shown
in Figure 2,

The cycle timer and setpoint potentiometer are by far the most
critical controls. The cycle timer, adjustable from 0-60 seconds, sets
the length of time between the start of the present cycle and the start
of the next scale cycle. The setpoint potentiometer produces a 0-10 VDC
signal which is fed into the electronic controls. The setpoint weight
adjustment varies from 0-200 pounds, which corresponds to the voltage
signal it outputs. From the cycle time and setpoint, one can calculate
the feed rate of the scale as follows:

Feed Rate = [Setpoint x 60 seconds] * Cycle Time
(pounds/minute) (pounds) (seconds)

The materials-in-suspension (MIS) potentiometer and the bulk/
dribble selector (BDS) potentiometer control roll speed and gate closures.
Both of the potentiometers use the voltage from the setpoint potentiometer
to produce a voltage signal equal to 0-100 percent of the setpoint vol-
tage. Each of these signals is input into the negative side of separate
voltage comparators. The positive lead of the comparators is connected
to the voltage from the load cell which indicates the weight. The BDS
comparator is used to switch from bulk to dribble speed. The MIS com-

parator is used to close the feed gates and turn off the feed rolls.
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Several devices have operations that are self-explanatory. The

power on/off switch connects power to the scale controls. The weight
indicator indicates the amount of material on the scales in pounds. The
indicator lights indicate such things as when the power is on, dribble
speed, bulk speed, and when the scale is discharging. There are also
dribble speed and bulk speed potentiometers which control the roll speed
of the variable speed drive. These miscellaneous controls will only be
mentioned at this time and not discussed in detail because they are not

germane to the thesis.

System Operation

When the power is turned on, the scale cycle timer resets to
45 seconds and starts timing down to zero. When the timer resets, the
feed gates of the scale open, and the feed rolls begin feeding material
onto the scale dump gates at the bulk speed. When the BDS comparator
senses that the weight is equal to the BDS setpoint, the feed rolls
change to the dribble speed. When the MIS comparator senses that the
weight is equal to the MIS setpoint, the feed rolls stop, and the feed
gates close. The scale remains in this state until the cycle timer
times out. When the timer times out, the scale dump gates open, feeding
the material into the chemical process. After the material is dumped,

the dump gates close, the cycle timer resets, and the scale cycle repeats.

System Deficiencies

Several deficiencies exist in this system. First, the feed rate
of the feed rolls is inconsistent. This causes overfilling and under-

filling of the scales because the MIS control assumes a constant feed




rate of material. Second, if there is an overfill or an underfill, the

scale has no way to correct for this inaccuracy.

Correction of these problems could be accomplished in one of two
ways. One way would be to make the feeding mechanism feed more consis-
tently. This method was tried by changing feed roll sizes, and the
results were not successful. The second method would be to install a
control that would adjust for weight inaccuracies. The design and in-
stallation of this method is discussed in the following chapters.

Three requirements had to met while installing this system. First,
it must correct the problem with weight fluctuations. Second, it must be
installed so that the old system can be used as a back-up. Finally, it

must be installed and operational as quickly as possible.



CHAPTER III

ORIGINAL MICROCOMPUTER INSTALLATION

Reason for Microcomputer

The new system would need to be able to accept analog inputs,
accept digital inputs, turn on and off digital devices, do mathematical
computations, and store computed values. All of these functions can be
obtained by using a microcomputer with various interface devices. Also,
by using a microcomputer, most revisions to design can be accomplished
through programming instead of wiring changes.

A microcomputer can provide the adjustment for incorrect weight
by using one of two methods. In the first method, the microcomputer
adjusts the setpoint of the next cycle to correct for the weight inac-
curacy of the present cycle. In the second method, the microcomputer
adjusts the cycle time of the existing cycle to maintain the correct
feed rate, i.e., pounds of material per unit time. The latter method is
used because it corrects the problem during the present cycle instead of
the next cycle. The remainder of Chapter III describes the original
microcomputer system, revisions to existing controls, additional controls,

and results obtained.

System Configuration

The microcomputer system needs six digital inputs, eight digital
outputs, and four analog inputs, each with a range of 0-10 VDC. Also,

the microcomputer needs EPROM storage capacity for non-volatile program



storage and RAM storage for variables. The microcomputer boards used

were chosen because of their availability and prior experience with them.
The chosen microcomputer system consists of an 8080A-based microcomputer
with an ADAC Model 735—SBC[2] analog-to-digital converter board. These
units meet all the requirements described earlier. A pin-out connection
diagram of this system is shown in Figure 3.

(3]

The microcomputer consists of an SBC-655
T™[3]

system chassis and an

SBC 80/10A ™

single board microcomputer. Features of the SBC 80/10A
microcomputer which are necessary for the scale system include an 8080A
CPU, a 2.048-megahertz system clock, 1 K bytes of RAM, sockets for 8 K
bytes of EPROM using 2716 EPROM's, two 8255 programmable peripheral
interfaces, sockets for I/0 line drivers or terminators, and MULTIBUSTM
control logic. A block diagram of this board is found in Figure 4. A
schematic diagram can be found in the first five pages of Appendix A.

For a more detailed description of the board and its operation, refer

to the board's hardware reference manual.[3]

The ADAC 735-SBC analog-to-digital board used in the scales'
microcomputer system employs the successive approximation method to con-
vert an analog signal within the range of 0-10 VDC to a 12-bit binary
code with the corresponding range of 0-OFFF hexadecimal. This board
accepts up to 32 fully differential inputs. It has a relative accuracy
of + 1 bit and a sampling rate of 35,000 channels per second. The board
surpasses the resolution and accuracy needed to obtain a scale cycle
error of less than + 0.5 pounds for a 0-200 pound range. A block diagram

of an analog-to-digital board is shown in Figure 5. A pin-out connection

diagram can be found in Appendix A. For a more detailed description of

o
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Figure 5. Block Diagram of Analog-to-Digital Board#*

*Note: This diagram is of an A/D board similar in design to the
ADAC 735-SBC.

Source: Intel System Data Catalog, August 1978.
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the board's function and operation, refer to the board's instruction
manual.[Z]

The microcomputer system as installed adds several operator con-
trols and modifies one existing control. The added controls include a
microcomputer power on/off selector switch, a scale on/off microcomputer
selector switch, a scale restart pushbutton, a high-weight alarm light,

a low-weight alarm light, and a scale malfunction alarm light. The
existing panel-mounted scale cycle timer requires a different setting
when operated in the computer mode versus the non-computer mode.

The microcomputer power selector switch applies 110-VAC, 60-hertz,
single-phase power to the microcomputer system when in the "on" position.
The scale microcomputer selector switch puts the scale in the microcom-
puter mode when in the "on" position. When depressed and released, the
scale restart pushbutton sets the scale timer count equal to the system
timer count and starts the next scale cycle. The alarms indicate specific
alarm conditions in the scale system.

All of these controls are duplicated for each scale, with the
exception of the microcomputer power on/off selector switch, since both
scales are operated from the same microcomputer. The functions of these

controls are explained further in the remainder of this chapter.

System Operation

When the scale on/off microcomputer selector switch is in the
"off" position, the scale operates as discussed in Chapter II. The
panel-mounted cycle timer should be set so that the time from one cycle
start to the next is equal to 45 seconds. When the switch is in the

"on" position, the scale cycle timer is set at 30 seconds and controls
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the time in which the scale rolls can complete feeding the material onto
the dump gates. When the cycle timer times out, it sends a discharge
signal to the microcomputer through a digital input.

When the discharge signal is received, the microcomputer inputs
the weight setpoint value and weight received value through the analog-
to-digital interface. After receiving these signals, the microcomputer
resets the scale alarms and turns off the scale cycle timer, which allows
the dump gate to open and the material to feed into the continuous pro-
cess. Next, the microcomputer calculates the time needed for the present
cycle using the following formula:

Time = [Weight Received + Setpoint) x 450
(tenths of seconds)
The 450 value in this formula is the normal cycle time in tenths of
seconds if the correct weight is received.

Once this calculation is made, the microcomputer checks for alarm
conditions. If the calculated time is less than 40 seconds, a low-weight
alarm is turned on. If the calculated time is greater than 50 seconds,

a high-weight alarm is turned on. If the calculated time is greater than
90 seconds, a malfunction alarm is turned on, and a value of 45 seconds
is substituted for the calculated time.

After the alarm checks are completed, the microcomputer adds the
calculated time to the present cycle's start time. This value tells
the microcomputer when the scale starts the next cycle. Once the time
is reached by the microcomputer program, the scale cycle timer is
energized, and the next cycle begins. The feed rolls and feed gates

are controlled exactly as described in Chapter II.
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The microcomputer program has some other features. The timing is
done by the loop-count method. Each loop through the program equals
approximately one-tenth of one second. When the loop is completed, the
system timer increments its count. Another feature is a subtraction
routine which prevents the timers from overrunning their 16-bit memory
storage. When the system timer count reaches ECOO hexadecimal, the
microcomputer subtracts C400 hexadecimal from the value of the system
timer count and each scale timer count.

The microcomputer program operates both scale systems simultane-
ously. A structure chart is found in Appendix B, and a program listing

is in Appendix C.

Results and Necessary Improvements

After gathering data, the author verified that the accuracy of

the feed rate of the scale was calculated to be two-tenths of a pound

per cycle. As a direct result of the improved accuracy, the microcomputer

reduced product waste and improved product quality to where its installa-
tion cost was saved within the first two months of operation. Even with
these improvements, there were still some control modifications which
could and should be made.

One improvement was that the loop-count method could be removed
by using an interrupt from a 10-hertz clock pulse to increment the system
timer count. Also, a separate system timer count could be kept for each
scale. This would remove the necessity of the subtraction routine to
avoid storage register overflow. Finally, by having the microcomputer

calculate when the rolls should be turned on or off, the microcomputer
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could run the scales without the cycle timer interface. The following

two chapters discuss ways to accomplish these and other revisions.




CHAPTER IV

THE FIRST REVISION TO THE MICROCOMPUTER

Options Available

When entering this portion of the design stage, the author came
to a crossroads. The microcomputer could continue to receive its set-
point through a potentiometer or could use a TTY to input values. There
were advantages to each of these methods which are discussed later. For
this reason, the author designed both methods. This chapter deals with
continuing the use of potentiometers for input. The next chapter

explains in detail the capabilities of using a TTY for input and output.

System Configuration

For this revision, the microcomputer system needs two digital
inputs, 14 digital outputs, four analog inputs, a clock circuit for
interrupt input, and EPROM program storage and RAM variable storage.

All the above devices are similar to the ones used on the system in
Chapter III except the clock circuit. This clock circuit consists of a
10-hertz crystal oscillator and a single shot tied directly to the
Interrupt 0 line on the microcomputer. For a pin-out diagram of the
clock circuit, see Figure 6. For a pin-out diagram of the microcomputer
system, see Figure 7.

The operator controls for the new system remain the same with the
following exceptions. First, the restart pushbutton for each scale is
removed, and this function is incorporated in the scale on/off micro-
computer selector switch. By turning the selector switch to the "off"

18
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Figure 6. Pin-Out Diagram of Clock Input*

*Notes: 1. Minimum length of Interrupt Routine = 228 clock
cycles x 488 ns/clock cycle = 111 psec.
2. Range of Interrupt pulse width = 3 us to 111 us.
3. Pulse Width = ty (sec) = Rgxt CgxT In 2 = 2.2 kQ x
10 pf x 1n 2 = 15.25 usec at Q(1).
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Figure 7. Pin-Out Connections to External Controls on First Revision of
Microcomputer Installation¥*

*Notes: 1. All odd-numbered terminals are for positive of input
or output. Even-numbered terminals are for digital
or analog ground.

2. J1 connector is for digital I/0 (5-VDC TTL). J&4 con-
nector is for analog inputs (0-10 VDC).

3. All digital outputs are negative true. (OV out means
output turned on.) All digital inputs are negative
true. (OV in means input present.)
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position and then to the '"on" position, the operator causes the micro-
computer to sense a restart signal. Second, the panel-mounted cycle
timer no longer controls the scale in the microcomputer mode. Last, the
MIS potentiometer and BDS potentiometer are not used. Instead, these
potentiometer settings are programmed into the microcomputer system as

constants and can only be changed by reprogramming.

System Operation

In this microcomputer system, only the load cell input, setpoint
potentiometer, and the scale feed roll speed controls remain from the
original scale system. Upon starting the cycle, the microcomputer opens
the feed gates and turns on the bulk speed of the feed rolls. When the
weight of material reaches 70 percent of the setpoint, the bulk speed
turns off, and the dribble speed turns on. When the weight equals 90
percent of the setpoint, the dribble speed turns off, and the scale feed
gates close.

Next, the microcomputer waits five seconds to allow the scale
weight to settle out. After the delay, the microcomputer inputs the
weight and setpoint values through the analog-to-digital interface.
After this, the scale dump gates open and discharge the material into
the chemical process. The microcomputer calculates the time needed for
the amount of weight received as follows:

Time = [Weight Received + Setpoint] x 450
(tenths of seconds)

This equation is the same used in the original microcomputer system. |

o



Once this calculation is completed, the microcomputer compares

the calculated value with the stored alarm values and energizes the alarms
if necessary. If the malfunction alarm is set, the microcomputer replaces
the calculated time with 450, After running the alarm check, the micro-
computer compares the calculated time with the scale clock time. When

the scale clock becomes greater than or equal to the calculated time,

a new cycle is started. At this time, the scale clock time is set to
zero.

The scale clock time is generated through the use of an interrupt
routine., A 10-hertz clock pulse is input into the INTR O line of the
microcomputer. A low signal on this line gives a Restart 7 command to
the microcomputer, which causes the interrupt routine at memory location
038H to be executed. This routine increments the scale clock time and
checks to see if the scale should be started.

The microcomputer operates both scales simultaneously. All con-
trol devices are typical for each scale, so an explanation of one scale's
operation is sufficient. A flow chart can be found in Appendix B, and a

program listing can be found in Appendix C.

Possible Results and Improvements

If installed, this system would be easier to troubleshoot than
the original system because there is less interfacing with existing
logic. Since it does not require a discharge signal, the microcomputer
program would eliminate the need for the panel-mounted scale cycle timer.
This would avoid possible operator error of failure to reset the time,

as can happen in the system described in Chapter III. The installation
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would be easier and less expensive than the TTY revision discussed in
the next chapter, since most of the components are already installed.
Even with these advantages, there were still some improvements to
the system which the author felt were necessary. A print-out of the
alarms would help the operator during a system upset. It could give a
valuable record of what had happened. The addition of the capability to
input values such as the BDS setting, the MIS setting, and the cycle time
would return more control to the operator. Last, if the setpoint value
of the scale could be input in digital form, no analog calibration of
the setpoint signal would be required, resulting in a more accurate and
reliable setting. All of these revisions are accomplished by adding a
TTY interface to the system. This addition is discussed in the following

chapter.




CHAPTER V

SECOND REVISION TO THE MICROCOMPUTER

System Configuration

The second revision consists of adding a serial communications
interface to transmit data between a TTY and the microcomputer. The
microcomputer system needs two digital inputs, eight digital outputs, a
clock circuit for interrupt input, a 20-mA current loop serial interface,
EPROM program storage, and RAM variable storage. A programmable communi-
cations interface is available on the SBC 80/10A board using an 8251
Universal Synchronous/Asynchronous Receiver/Transmitter (USART).[5] All
the remaining requirements are similar to those used on the system in

Chapter IV. Figure 8 shows a pin-out diagram of this system.

System Operation

The addition of the TTY enables the operator to modify the set-
point, MIS setting, BDS setting, or cycle time at any time while the
system is running. To modify a value, the operator first chooses the
scale by hitting a "Control A" for scale A or a "Control B" for scale B.
The microcomputer acknowledges receipt of this by sending to the TTY

" After this message is received,

the message "Scale '(A or B)' Chosen.
the operator chooses what operation is needed. Table 1 shows what input
is required for a given operation.

After this selection is made, the microcomputer sends a message

telling the chosen constant's present value and asks if the operator




Scale A Weight
(Load Cell)

Scale B Weight
(Load Cell)

|
ADAC 735-SBC—1 |

Analog-to-Digital
Board

10-Hz Clock

Scale A On/Off
and Restart

Scale B On/Off
and Restart

TTY Receive
Receive Return

TTY Transmit
Transmit Return
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System 80/10A
Microcomputer

|
|
_'J_T J4-11 J1-7 -—I—>- Scale A On/Off
: k 12 J1-5 }—t= Scale A Horn
—1 ol 54-15 Ji-11 ——:—P-Scale A Bulk Speed
[ 16 J1-13 —+ Scale A Dribble Speed
J1-25 —%—bScale B On/Off
| J1-29 1% Scale B Horn
! J1-27 -——%—bScale B Bulk Speed
: J1-23 ——1—.-Scale B Dribble Speed
| |
1, l
I J1-49 I
| >0 |
I |
| J1-43 |
—t 4 |
—f— 71-39 I
1 40 |
| l
I |J3-23 I
—f—4133-22 |
-l J3-25 —:4————Supply Power
I ]J3-24 SBC-80/10A (110-VAC, 60-Hz, 1-¢)
I Single-Board Computer
|
I
|
|

|
I
|
|
!
|
{

Pin-Out Connections to External Controls on Second Revision

of Microcomputer Installation#*

Figure 8.
*Notes: 1.
2,
3.

All odd-numbered terminals (except J3) are for posi-
tive of input or output. Even-numbered terminals
(except J4) are for digital or analog ground.

J1 connector is for digital I/0 (5-VDC TTL). J3 con-

nector is for serial I/0 (20-mA current loop). J&
connector is for analog inputs (0-10 VDC).
All digital outputs are negative true. (Grounded

output means output omn.)

All digital inputs are nega-
tive true.

(Grounded input means input present.)
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TABLE 1

KEY COMMANDS FOR TTY

Key Input ASCII Operation Wanted
Control E 05H MIS Input
Control D 04H BDS Input
Control T 144 Cycle Time Input
Control S 13H Setpoint Input
Control A OlH Scale A Chosen
Control B 02H Scale B Chosen
Control L OCH List Constants
Control H 08H List Alarms
Control Z 1AH Calibration Check

Note: A scale must be selected before an
operation can be initialized.

wants to change it. A '"No (N)" answer causes the microcomputer to
answer with "Goodbye" and return to the main program. A "Yes (Y)" re-
sponse causes the microcomputer to request the new value of the constant.
After the operator enters the new value, the microcomputer echoes the
value entered and asks if it is correct. If the operator responds with
"N," the microcomputer requests that the new value be entered again. If
the operator answers "Y," the entered value is stored for calculations.
At this time, the microcomputer calculates and stores the new
value of the constant. If this were a setpoint change, new values for

the MIS constant and the BDS constant are calculated and stored. If

S
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this were a cycle time change, new values for the alarm times are calcu-
lated and stored. After the calculations are complete, the microcomputer
lists the constant values of the scale chosen and returns to the main
program,

If after choosing the scale the operator hits a "Control L," the
microcomputer lists on the TTY the present value of the constants of the
scale chosen. If the alarm horn has been energized, the operator can
check alarm outputs by hitting "Control H." 1If a calibration check is
needed, the operator or maintenance person can press ''Control Z.'" When
this is done, the microcomputer will output to the TTY the present value
of the analog-to-digital input of the scale chosen.

The roll speed control and alarm check routines are similar to
those used in the first revision. One difference is instead of turning
on individual lights for each alarm, this revision energizes a horn if
any alarm is recognized. The operator then acknowledges the horn and
checks which alarm is present. This input from the TTY causes the micro-
computer to list on the TTY the scale alarms and values of each alarm.
When the scale is turned off, the slow roll alarm energizes to warn the

operator that this has been done.

Advantages

By having this communications capability, the operator can keep
better track of the system operation. At any time during the operation,
the operator can find out if there has been an alarm, how bad it was,
and what the present constant values are. Not only does the operator

get an indication, he also gets a hard-copy record of the degree of the
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alarm. Also, there is no setpoint potentiometer calibration to check.
Finally, the maintenance personnel can check the calibration of the A/D

board while the system is in full operation.




CHAPTER VI
SOFTWARE CONSIDERATIONS

The programming of the microcomputer was accomplished by using a

[6,7]

microcomputer development system to assemble or compile the 8080

machine code from higher level languages. The program of the original

(8]

computer installation was written in assembly language and assembled

to machine code. Calculations were accomplished by using an assembly
(9]

language floating-point math package. Both revisions were written in

FORT//80,[10]

a FORTRAN for the 8080 microprocessor, and compiled into
machine code using the FORT//80 compiler of the development system.

By doing this project in several steps, the author found that the
use of a higher level language such as FORTRAN is beneficial if the
memory capacity is available. By being more readable, it is easier to
revise by others not familiar with the original design. Although this
is true, it takes 8 K of memory to store the object code of the second
microcomputer revision and only 2 K of memory to store the object code
of the original microcomputer installation. The additional memory cost
of the second revision is negligible.

The original assembly language program has been installed and
working in two weight systems since February 1978. The first revision,
which is written in FORT//80, has not been debugged because a decision
was made to go to the second revision before this was installed. The
second revision, which is written in FORT//80, has been debugged using
[11]

the in-circuit emulator and is now operating on a prototype only.

29
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Even without the actual installation into the scale system, one can see
that this system is superior to the original installation because of

reasons cited in Chapter V.




CHAPTER VII

HARDWARE CONSIDERATIONS

The digital inputs for the microcomputer system are negative-true.
Each input is interfaced through a pull-up resistor. When the input is
present, the signal is grounded through the contacts of the input device.
With this in mind, all input contacts are connected between a J1 terminal
and digital ground.

The digital outputs for the microcomputer system are negative-true.
This is made possible by using an SN 7438 quad 2-input NAND buffer with
open collector outputs for the interface chip. Solid-state relays which
can be energized by 5 VDC at less than 48 mA are connected between the
J1 connector and a 5-VDC supply. When the output is energized, the relay
is grounded through the 7438, thus turning the relay on. These relays
are used to isolate external voltages from microcomputer system voltages.

Throughout the thesis, all references to actual connections of
wiring between the scale system and the microcomputer were omitted. This
was done because information about these connections would add little to
the explanation of scale operation. All external wiring connections
were done with relay interfacing.

There are several microcomputer systems and analog-to-digital
interfaces available which meet the hardware requirements of this system.
The author does not want to imply that the hardware used is the only way
to obtain the necessary results, but it is a good alternative. The
hardware discussed previously was chosen because of availability, pro-
gramming facilities, and the author's familiarity with it.

31




CHAPTER VIIT

SUMMARY AND CONCLUSION

The original purpose of the project was to find a means to correct
for inaccurate weighing in the scale system. The original microcomputer
installation accomplished this. By comparing data obtained prior to the
installation with data observed after the installation, it was evident
that the modification had reduced product waste and aided in improving
the product quality.

With this in mind, the author felt the need to design a scale
system that would omit all the existing interfaces with the old scale
electronics and improve the operator's controls. This effort resulted
in the second revision to the microcomputer system. In this system, the
operator has the ability to get printed records of control variables,
not only receive alarms, but discern the magnitude, and change variables
without depending on calibration accuracy of the original scale system,

Even though the author ended his design effort at this point,
there are still some possible improvements which could be tried. One is
the addition of an automatic tare subroutine which would correct for
material build-up on the scale. Also, weight totalizing for inventory
records could be accomplished with a small program change. Finally, the

addition of automatic roll speed control could be investigated.
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APPENDIX B

In this appendix, the author attempted to use structure charts to
describe the flow of the programs. The original microcomputer program
could be done with ease, since there were few, if any, jumps in the pro-
gram. On the other hand, in the first and second revisions, the structure
charts got very awkward due to frequent jumps in the programs. For this

reason, the author described these programs in the form of flow charts.
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INITIALIZE A/D BOARD

INITTIALIZE STACK POINTER

INITIALIZE PARALLEL I/O

ADJFAC = 450
FLAG5 = 0
FLAG6 = 0O
FLAGA = 1
FLAGB = 1

TURN ON SCALES

TURN OFF ALARMS

COUNT = 0
TIMES = O
TIME6 = 0O

START: INCREMENT COUNT

IS COUNT = ECOOH

YES ? NO
COUNT = COUNT - C400H
TIMES = TIME5S - C400H
TIME6 = TIME6 - C4OOH
IS SCALE A RESTART PB PRESSED
YES ? NO
TIME = COUNT

TURN OFF ALARMS

Figure B-1.

Structure Chart for Original Microcomputer Installation
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IS SCALE B RESTART PB PRESSED
YES ? NO

TIME6 = COUNT

TURN OFF ALARMS

FLAGB = 0

IS FLAGA # O
YES ? NO

IS TIME5 < COUNT
YES ? NO

TURN ON
SCALE A

FLAG5

It
o

i
'—J
<

v FLAGA

IS FLAGB # 0
YES ? NO

IS TIME6 < COUNT
YES ? NO

TURN ON
SCALE B

FLAG6

L]
o

FLAGB
Y

il
H
d

Figure

B-1. (Continued)
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YES

IS FLAGS # 0
? NO

IS DISCHARGE SIGNAL
FOR SCALE A

?

CALL CALCS

YES

IS FLAG6 # O
? NO

IS DISCHARGE SIGNAL
FOR SCALE B

?
YES NO

CALL CALC6

DELAY LOOP 0.1 SECOND

GO TO START

Figure B-1.

(Continued)
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48

CALC 5

INPUT WEIGHT SCALE A

INPUT SETPOINT SCALE A

TURN OFF SCALE A

RESET SCALE A ALARMS

CALC = (WEIGHT/SETPOINT) x 450

IS CALC < 400

YES ? NO
TURN ON
<
TURN ON IS CALC < 500
LOW ALARM | YES ? NO
CALC = 400 TURN ON SCALE A
HIGH ALARM
IS CALC > 900
YES ? NO
TURN ON
SCALE A
MALFUNCTTON
ALARM
! L CALC = 450 |

TIME5 = TIME5 + CALC

FLAGS = 1
FLAGA = 0
RETURN

Figure B-1. (Continued)




CALC 6

INPUT WEIGHT SCALE B

INPUT SETPOINT SCALE B

TURN OFF SCALE B

RESET SCALE B ALARMS

"CALC = (WEIGHT/SETPOINT) x 450

IS CALC < 400

YES ? NO
TURN ON IS CALC < 500
SCALE B
LOW ALARM | YES ? NO
CALC = 400 TURN ON SCALE B
HIGH ALARM
IS CALC > 900
YES ? NO
TURN ON
SCALE B
MALFUNCTION
ALARM
* | CALC = 450 7

TIME6 = TIME6 + CALC

FLAG6 = 1
FLAGB = 0
RETURN

Figure B-1. (Continued)



Figure B-2.

C

DISABLE INTERRUPTS

INITIALIZE
PARALLEL 1/0

INITIALIZE
ANALOG INPUTS

INITIALIZE
VARIABLES

ENABLE
INTERRUPTS

e

@

NOROLLS5 # 0
?

YES

IS

COUNT5 < 300
?

YES

Flow Chart for First Revision

50




TURN ON SCALE A
ROLL SPEED ALARM

IS
INPUT(228) AND OlH = 0
?

IS
RESTARTS = 0
?

NO

COUNTS = 0
TIMES = g
RESTARTS = ¢

IS
ENDCOMP5 # 0
?

NO

L INPUT WTS5, STPS 7

Is
WIS - 0.7 * STPS > 0
?

Figure B-2. (Continued)
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Figure B-2.

/ TURN ON BULK SPEED

i

v

W
L |

'

TURN OFF BULK SPEED /

TURN ON DRIBBLE SPEED

WIS - 0.9 * STP5 < 0

YES

[ TURN OFF DRIBBLE SPEED /

1

ENDCALCS = COUNTS5 + 50
ENDCOMPS = 1

WV

IS

W/

W/
3

ENDCALCS > COUNT
? YES

SYST5 = 1
ENDCOMPS5 = O
NOROLLS = 1

/ INPUT WT5, STP5 /

(Continued)
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Figure B-2,

Z TURN OFF SCALE A /

TIMES = (WT5/STPS) * 450

IS

TIMES > 400
?

TURN ON LOW-
YES WEIGHT ALARM

/

IS
TIMES < 500

(Continued)
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TIMES = 450

SYST5 = 0

Y
RESTARTS = 1

\J

18
NOROLL6 # 0
?

IS
COUNT6 < 300
?

NO

TURN ON SCALE B
ROLL SPEED ALARM

Figure B-2. (Continued)



IS
RESTART6 = O
?

COUNT6 = 0
TIME6 = 0
RESTART6 = 0

Z INPUT WT6, STP6

IS
WT6 - 0.7 * STP6 > 0
?

{ TURN ON BULK SPEED

TURN OFF BULK SPEED
TURN ON DRIBBLE SPEED

Figure B-2.

(Continued)




IS

ENDCALC6 = COUNTS5 + 50
ENDCOMP6 = 1

IS
ENDCALC6 > COUNT
?

NO

SYST6 = 1
ENDCOMP6 = O
NOROLL6 = 1

/ INPUT WT6, STP6 /

i

{ TURN OFF SCALE B8 /

Y

TIME6 = (WT6/STP6) * 450

®

Figure B-2. (Continued)
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Figure B-2,

Is
TIMES > 400
?

ON LOW-
WEIGHT ALARM

Is
TIME6 < 500

SYST6 = 0

=

®-

(Continued)

5A

5A &
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RESTART6 = 1

INTERRUPT 7

4

COUNT5 = COUNTS + 1
COUNT6 = COUNT6 + 1

NO
YES
| y
YES
NO
COUNTS = 0
NOROLLS5 = 0

TURN ON SCALE A
TURN OFF ALARMS

9A

Figure B-2. (Continued)




Figure B-2.

SYST5 = 1

-

y

18
SYST6 <0
?

YES

IS
COUNT6 < TIME6
?

NO

NOROL.

COUNT6 = 0

L6 = 0

SCALE B

TURN ON
TURN OFF ALARMS

SYST

NO

YES

ENABLE INTERRUPTS

‘ RETURN

(Continued)
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Figure B-3.

STARTING ADDRESS = OOH

i

A/D MEMORY LOCATIONS
ADCM = OF718H
ADCC = OF719H
ADCD = QF71AH

OF71BH

MAXIMUM LOCATION OF RAM
IS O3FFH
SET UP GLOBAL VARIABLES

STARTING ADDRESS FOR
GENERATED CODE = 40H

Flow Chart for Second Revision
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INTERRUPT 7

L

SCNTA = SCNTA + 1
SCNTB = SCNTB + 1

IS
NOROLLA # 0
?

IS
SCNTA < ROLLA

? YES

ALARMA = ALARMA.OR.O1H

f TURN ON HORN ///

4

SRAA = 1

Figure B-3. (Continued)




SCNTA = 0
NOROLLA = 0

)

/ TURN ON SCALE A j

SYSTA = 1

Is
NOROLLB % 0
? YES

NO

YES

Figure B-3. (Continued)



Figure B-3.

SCNTB

1s
< ROLLB
?

ALARMB = ALARMB.OR.OlH

{ TURN

ON HORN J//

SCNTB

18
SYSTB > O

IS

YES

?

< TIMEB
?

SCNTB = 0
NOROLLB = 0

{ TURN ON SCALE B ;

©

(Continued)

YES

4A
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SYSTB = 1

)

Figure B-3. (Continued)



SUBROUTINE ARUN

PUSH REGS AND PSW

1s
RESTARTA = 0
?

ENDCOMA = 0
SCNTA = O
TIMEB = 0O

RESTARTA = 0
SYSTA = O

NOROLLA = 1

1s
NOROLLA = 1 104
? YES

NO

IS
ENDCOMA # 0
? YES

NO

Figure B-3. (Continued)




Z/ INPUT WTA ///

18
WTIA > BDIA

YES

NO

TURN OFF BULK SPEED
TURN ON DRIBBLE SPEED

=
0

6A

Figure B-3. (Continued)




67

(=)

TURN OFF DRIBBLE SPEED
CLOSE FEED GATES

ENDCALCA = SCNTA + 50

ENDCOMA = ]

IS
ENDCALCA > SCNTA
?

SYSTA = 1
ENDCOMA = 0
NOROLIA = 1

Z{/ INPUT WTA ///

i

TURN OFF SCALE A
OPEN DUMP GATES

Figure B-3. (Continued)




68

TIMEA = (WTA/STPA) * COUNTA

1s
TIMEA > LOA
?

YES 7

SET LOW-WEIGHT ALARM
BIT IN ALARMA

1s
TIMEA < HIA
?

SET HIGH-WELIGHT ALARM
BIT IN ALARMA

YES

NO

SET MALFUNCTION ALARM
BIT IN ALARMA

9A

Figure B-3. (Continued)



TIMEA = 450

Z TURN ON ALARM HORN /
SYSTA = 0 e

RESTARTA = 1
SYSTA = 1

POP REGS AND PSW 10A

(: RETURN
‘ END

9

9

Figure B~3. (Continued)
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70

SUBROUTINE BRUN

Note: Subroutine BRUN is the same as ARUN except with scale B
I/0 and constants.

Figure B-3. (Continued)



SUBROUTINE COUT

PUSH PSW

IS
WRITE READY BIT = 1
?

CALL ARUN

Y

CALL BRUN

I
!

DUMMY = CHARACTER
TO BE OUTPUT

[
{ OUTPUT DUMMY TO TTY ;

r

POP PSW

C )
GEr—

Figure B-3. (Continued)



SUBROUTINE CINP

PUSH B

IS
CARRY BIT SET
YES

CALL couT

1S
READ READY BIT = 1

? YES

CALL ARUN

CALL BRUN
|

\ &

Z( INPUT CHARACTER FROM TTY //

C— w0

Figure B-3. (Continued)



Figure B-3.

73

SUBROUTINE INITIALIZE

\

DISABLE INTERRUPTS

SET UP PARALLEL I/0

1

SET UP ANALOG INPUTS

INITIALIZE CONSTANTS

SET UP SERIAL I/O

ENABLE INTERRUPTS

C

(Continued)



74

SUBROUTINE PRLIST

1

OUTPUT PRESENT VALUES
OF CONSTANTS FOR CHOSEN
SCALE TO TTY

oD
C =

Figure B-3. (Continued)



Figure B-3.

SUBROUTINE CHOOSE

Y

/ READ CHAR FROM TTY /

IS
SCALE A CHOSEN
?

YES

SCALE = "A"

WRITE ON TTY
"SCALE A CHOSEN"

1s

SCALE B CHOSEN
?

SCALE = "B"

]

WRITE ON TTY
"SCALE B CHOSEN"

P

15

(Continued)




Figure B-3. (Continued)




SUBROUTINE CALIBRATE

1s
SCALE A CHOSEN

IS

WRITE
"ANALOG INPUT = "

C =
=

Figure B-3. (Continued)




Figure B-3.

78

SUBROUTINE WHAT

HAS
SCALE BEEN CHOSEN
?

is
MIS CONSTANT CHOSEN
?

YES

WHICH = CHARACTER INPUT

OUTPUT MESSAGE FOR SCALE
CHOSEN TO TTY:

"THE PRESENT VALUE IS Z.

DO YOU WANT TO CHANGE IT?"

SKIPWHAT = 1

C

©

(Continued)



Is
BD CONSTANT CHOSEN
?

YES

WHICH = CHARACTER INPUT

OUTPUT MESSAGE FOR SCALE
CHOSEN TO TTY:

"THE PRESENT VALUE IS %.

DO YOU WANT TO CHANGE IT?"

SKIPWHAT = 1

|

< RETURN j)

IS

CYCLE TIME

CONSTANT CHOSEN
?

YES

WHICH = CHARACTER INPUT

Q 19A})1 18A

Figure B-3. (Continued)



I

Figure B-3,

© O@

OUTPUT MESSAGE FOR SCALE
CHOSEN TO TTY:
"THE PRESENT VALUE IS
TENTHS OF A SECOND.
DO YOU WANT TO CHANGE IT?"

SKIPWHAT = 1

)

STP CONSTANT CHOSEN
?

WHICH = CHARACTER INPUT

OUTPUT MESSAGE FOR SCALE
CHOSEN TO TTY:
"THE PRESENT VALUE IS LBS.
DO YOU WANT TO CHANGE IT?"

\

SKIPWHAT = 1

©

(Continued)




81

° 204 )( 18a
< RETURN )

IS
LIST CONSTANT CHOSEN
?

YES

CALL PRLIST

SCALE = 0

C oD

18
CALIBRATION CHOSEN
?

CALIBRATE
? NO
YES Z{ "GOODBYE" //

CALL CALIBRATE

.

21 184

Figure B-3. (Continued)



|
|
Figure B-3.

SCALE = 0

< RETURN

18A

t

[ "ENTER COMMAND AGAIN."

( RETURN

( END

)
|
)
)

(Continued)
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Figure B-3.

SUBROUTINE YN

IS CHIN = N

? NO

SKIPWHAT = 0
SCALE = 0
WHICH = 0

\

Z "GOODBYE"
< RETURN )

N

IS CHIN = Y -
? YES

NO

"ANSWER AGAIN, PLEASE." 444///
(i RETURN i)

Y

[ "WHAT IS NEW VALUE?" /

(Continued)



Figure B-3.

(Continued)

SKIPYN = |

-

RETURN

\J

-

END




SUBROUTINE FACTOR

f

RENEW = NEWVAL

Is
SCALE A CHOSEN
?

MISIA = (RENEW/100.0) * STPA
MA = NEWVAL

o

IS

BD CHOSEN
?

BDIA = (RENEW/100.0) * STPA
BA = NEWVAL

)

Figure B-3. (Continued)



Figure B-3.

C_ )

YES

COUNTA = NEWVAL
LOA = 0.9 * RENEW
HIA = 1.1 * RENEW

HIHIA = 2.0 * RENEW
CA = NEWVAL

m

RETURN A:)

YES

STPA = (RENEW/200.0) * 4095.0
MISA = MA
MISIA = (MISA/100.0) * STPA
BDA = BA
BDIA = (BDA/100.0) * STPA
SA = NEWVAL

| R

(Continued)

25B
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©
( RETURN )

NO

YES

MISIB = (RENEW/100.0) * STPB
MB = NEWVAL

e

BDIB = (RENEW/100.0) * STPB
BB = NEWVAL

Figure B-3. (Continued)



Figure B-3.

YES

COUNTB = NEWVAL
LOB = 0.9 * RENEW
HIB = 1.1 * RENEW

HIHIB = 2.0 * RENEW
CB = NEWVAL

=

YES

STPB = (RENEW/200.0) * 4095.0
MISB = MB
MISIB = (MISB/100.0) * STPB
BDB = BB
BDIB = (BDB/100.0) * STPB
SB = NEWVAL

N

D
D

~
g

(Continued)
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SUBROUTINE VALIN

/ INPUT NEW VALUE FROM TTY /
"NEW VALUE IS .
IS THIS CORRECT?"

NO

YES

CALL FACTOR

e

/ "REENTER NEW VALUE, PLEASE." /

e
=)

Figure B-3. (Continued)




< START ’

)

CALL INITIALIZE

s

CALL ARUN

4

CALL BRUN

Is
READ READY BIT = 1

SCALE BEEN CHOSEN
?

CALL CHOOSE
i |

.

YES

NO

CALL WHAT

od

304 (EE)‘
|

Figure B-3. (Continued)
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Figure B-3.

30A

NO

CALL YN

J

YES

.

CALL VALIN

!

CALL PRLIST

IBLANK = 0
OBLANK = 0
SKIPWHAT = 0
SKIPYN = 0
CHIN = 0
SCALE = 0
WHICH = 0
LETTER = 0
NEWVAL = 0

I

RETURN

(Continued)

=D
C=D
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ASHBO

tFIIERULK.80

ISIS-II B8O80/8085 MACRO

Loc

00F4
00E6
F718
F719
F71A
0000
0000
0003
0005
0008
0004

000C
000F
0012
0015
0016

OEJ

2119F7
34618
31FI3F
3E92
n3e?

11C201
COREO3
210C3C
71
23

Figure C-1.

LINE

VONOU DN -

A e e b b b b bt e b
VBN NDL WO

42

45
46
47
48
49
50
o1
52

54

ASSEMRLER, V3.0 MODULE FAGE 1

SOURCE STATEMEMN

FORIGINAL ITNSTALLATION

FEULK. B0 WEIGHT CONTROL ON SCALE SYSTEM

$AUTHOR! EVERETTE ELPRIDGE

PDATE! ®/6/79

FOESCRIFTION!  THIS FRUOGRAM TAKES ANALOG INHUIS.FROM EXYISTIMG
$SCALE LOGIC USING AN AAC ANALUG TO DIIGITAL INTERFACE
$AND CALCULATES THE CYCLE TIME NEEDED FOR THE WEIGHT RECELVED.
3THE SCALE 1S RESTARTED AT THE EMNf OF THIS CYCLE. LOW WELGHT,
FHIGH WEIGHY, AND MALFUNCYION ALARMS AKF FUSNISHED,

FLOW ANIY HIGH TIME CALCULATIONS AKRF FREVENTED EBY AUTORATIC
IRESTART ROUTINES.,

FTWO SCALES ARE OUPERATED BY THIS FPROGRAM,

FREVISTUNS TO FROGRAM:

i8-9-81 REVISED QUTPUTS TO AGREE WITH FIELD IMSIALLAYION
i8-10~81 CHANGED ANaLOG INPUTS FOF SCALE B AND TIMIMG

3 LOOF COUNYT TO 5000.

$8-12-81 ANDED MINIMUM CYCLE TIME TO CaLC ROUTINLS
sPARALLEL (I/0) E4A(ESC(INFUTSIAND E4(OUTFUTS)

SE4-RIT O=D1SCHARGE SCALE A

i BIT 1=DISCHARGE SCALE K

H EIT 2=RESTART SCALE A

3 BIT Z=RESTART SCALE E

JRIT 4 TO 7 NOY USED

$ES-NONF. USED

FE6-RIT O=SET» SCALE A ON

1=5ETy SCALE E ON

2=NOT SET» SCALE A HIGH AlLARM

3=NOT SETy SCAILE B HIGH ALARM

4=NOT SET» SCALE A LOW ALARM

S=NOT SETy» SCALE A MALFUNCTION ALARM

6=NDOY SET, SCALE B LOW ALARM

7=NOT SET» SCALE E MALFUNCTION ALAKM

$ANALOG INPUTS

$CHANNEL. O0OH= SETFUINT FOR SCALE A

O1H= WEIGHT FOR SCALE A

i Q6H= SETFOINT FOR &CALE E

4 O7H= WEIGHT FUOR SCALE E

NAMIN ECGU OE4H

NaMOUT EQU OE&H

ANCM EQU OF718H

ANCC EQGU OF719H

- wr we ws s e e

2 ANCD EQU OF71AH

ORG OH
LXI HyADCC $LD A/DD CONFROL FEG MEM LOC 1IMTO HEL REG
MVI Hs018H $MOVE CONTFOL WORD IMTO AROVE LOCAT!OW
LXI SFy2FFDH FINIVIALIZE S1ACK FOINTER 10 MEN LOC CIFFDM
MUI Ay 092H FSET UF INFUT AND OUTFUT FORT AL19
QUT QE7H

FINITIALIZING FUNCTIONS

ANFAC: LXI [1»yO1C2H FLD ADJIUSTING FACTOR INIO LEF REG (450)
CALL FLOT
LXI HsyARJFAC SLO ADJUSTIHG FACTOR MEM, LOC, IHTU HiL FHG
MOV MyC FMOVE FLOATING FOINT VALUE IMfUO MEM LaC,
INX H

Program Listing of Original Microcomputer Imstallation
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https://F1:E5ULK.80

ISIS-11 8080/808% MACRO ASSEMRLER:

Loc

0017
0018
0019
001A
ootLn
001F
0020
0022
0023
0025
0024
0028
002K
002D
002F
0032
0033
0036
0039
003C
003F
0042
0045
0044
0048
0049
004C
00AE
004F
0050
0051
0054
0057
0058
0059
00954
oosShH
00SE
00SF
0060
0063
0066
0049
006A
006C
006E
0071
0073
0075
0078
007k
007E
0081
004
0085

Figure C-1.

ORJ

73

23

72
21213C
3600
23
3600
23
3601
23
3601
C32ER00
3EFF
N3Eé
21253C
77
C33600
210000
22153C
22173C
22193C
2A153C

2A153C
€36%900
22153C
EE
DERE4
E604
CABLIOO
DRE4
E604
€C27100
CHEFO2
2A153C
22173C
21253C
7€
Fé34

LINE SOouRr
% MOV
So INX
S7 MOV
S8 LXI
59 MUI
60 INX
61 MVI
62 INX
63 MVI
&4 IMNX
&5 MVI
66 JMF
&7 STRSé6: MVI
68 our
&9 LxXI
70 Moy
71 JMF
72 INCTO! LXxXI
73 SHI.
74 SHI.
7% SHL.
76 STCNT: LHI
77 IMNY
78 MVI
79 CMF
80 JNZ
81 MVI
82 MOV
83 SUK
84 MOV
895 SHL
8é LXI
87 . MOV
a8 SUE
89 MoV
90 LXI
LA MOV
92 SUEk
23 MOV
P4 LHL
b4 JMF
?6 S1OCT: SHL
97 STNAT: XCH
?8 M
99 ANI

100 JzZ
101 STNAT2! IM
102 ANI
103 INZ
104 Cal.
10S LHL
1046 SHt.
1067 LXI
108 MOV
109 ORI
(Continued)

V3.0

CE STATEMEN!

M E

H

Mo It
HyFLAGS
My OOH

H

M1 OOH

H

Mr»01H

H

MsOLIH
STRSé
ArOFFH
NAMOUT
Hy»QUTFUY
MrA
INCTO
Hy»O000H
I COUNT
D TIMES
D TIMES
It COUNY
H
ArQECH
H

SYOCT
EsOC4H
AyH

B

Hr A
It COUNT
Hy TIMES+O1H
ArM

B

HeA

Hy TIMES+01H
ArM

B

MrA
It COUNT
STNAT
It COUNT
G
NAMIN
04H
RSTSs
NAHIM
04K
STNATZ
L DELAY
o CQUNT
I TIMES
H, OUITFUT
ArM

34H

MOLULE F&GE 2

T

$INVERT DE REG IN ORTMIEF TO USE LHLD 0COMH.

FINIT1ALIZE FLAGS FOR SKIF DISHARGE C(HFECH

$SET TO FLAG 70 SKIF CYCLE TiME CHECK

FdUME TO STATEMKNI TO START SCALE TimFRS

50UT FORT 1 TO ENMERGIZE TIMERS

FJUMF TO INIFIALIZE COUNT SEQUENCE
PINITIALTZE SYS1EM COUNT TUG O
FSTORE COUNT 1M MEM LOC
SINITIALIZE SCALE A TIME
FINITIALIZE SCALE B TIME

LI HU REG WITH LAST COUNI

$ INCREMENT COUNT

SCHECK 1F COUNT EQUALS ECOQ

FJUMP OUT OF LUOF IF NOT EQUAL
§SUBTRACT C400 FROM COUNT

#STORE. NEW CCOUNT
$SUBTRACT C400 FROM TIMES

$MOVE COUNT TU DE REG
FCHECK SCALE A FOK RESTART SI1GNAIL
i IF RESTART SIGNAL

NOT FRESEMY CHFECK. B

LD HL REG WITH PRESENT COUNT
$PCHANGE TIME A TO FRESENT 1LuUN)
SEFESET #lLAKM BITR FOF CSCALE A
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ISIS-I1 8080/808Y MACKO ASSEMRLER:

Loc

0087
ooges
008K
008D
008F
0091
0094
0098
0098
009k
009E
00A1L
00A4
00n7
O0AE
00AA
O0AE
00AFE
OOKO
OO0R3
O0K4
[o103:7.3
00k9
OORC
OORD
OORE
00C1
00C4
00CS
00Cé
00C?
00CC
ooch
OOCF
00no
O0n3
oons
oons
OODE
OOLE
00F0
00E3
00E4
OOES
00E%
OOFC
QOET
OOEE
OOF 1
OOF 4
OOF5S
O0F 6
OCF @
0OFC
OOFE

Figure C-1.

OkJ

77
21233C
3600
[IRE4
E&08
CAEQ00
DEBE4
€608
€29400
ChEFO2
2A153C
22193C
21253C
7E
FéC8
77
21243C
3600
21233C
7€
E601
C2E000
2A173C
7A

BC
DAEOOO
C2C900
7R

RD
DAEOOO
21253C

21233C
3601
21243C
7€
E601
C21001
2A193C
7R

EC
[A1001
C2F?00
7k

BD
[A1001
21223¢C
3600

21253C

L INFE SOUKCE STATEMENT
110 MOV MsA
111 LXI HyFLAGA
112 MVI M0
113 RSTS6: IM NaMIM
114 ANI 08H
115 JZ CHS
116 RSTS62: IN NAMIN
117 ANT O8H
118 JNZ RSTS42
119 CALL LELAY
120 LHLD COUNT
121 SHL.D TIMES
122 LXYI H»OUTFUY
123 MQU AsM
124 OKI OC8H
129 MOV MrA
126 LXY HsFLAGE
127 MVUI My O
128 CHY: LXI HsFLAGA
129 MO AeM
130 ANI O1H
131 INZ CHé
132 LHLD T1IMES
133 MOV AsD
134 CHMF H
1335 JC CHé
136 JINZ CHSA
137 MOV ArE
138 CMF L
139 JC CHé6
140 CHSA! LXI HyOUIFUT
141 MOV A M
142 ORI O1H
143 MOV M+A
144 LXI H+FLAGS
145 MVI MsO0H
1446 LHLD Courr
147 SHILII TIMES
142 LXI HsFLAGA
149 MVUI MrOLH
150 CHé: LXI HsFLAGE
151 MOV ArM
152 ANI O1H
153 JNZ OUTTR
154 LHLD TIME&
155 MOV A.D
156 CMF H
167 JC OUTTR
158 JNZ CHéA
159 MOV AYE
160 CMFP L
161 JC OQUTTR
162 CH6A: LXI H.FLAGS
163 MV1 MsOOH
164 LXI HyQUTFUT
(Continued)

V3.0

95

MODULFE FAGE 3

PRESET SKIF CYCLE TIME CHECK FLAG

$CHECK A

$CHANGE A TO FRESEMT COUNT
FRESEY ALAKM EITS FOR SCALE o

FRESET SKNIF CYCLE TIME CHRCH FLAG

LD HL. REG WITH VIMF A

$IF TIMESY=COUMI, TURN ON A

$SET EIT TO TURN UM SCALE 4

$RFSET SKIF DISCHARGE CHECK FLAG
#70 O FOR SCALE A
$SET BEGINNING COUNI OF SCAlLE A CYCLE

$SET SKIF COUUNT CHECK FLAG FOUK
iSCALE A

SCHECK TIMR B TO SEE IF
PTIMER ENERGIZE REANY

PRFSET SKIF DISCHARGE CHECK FLAG

$SET RIT TO TURN ON SCALE R



ISIS-II 8080/808%5 MACKO

LocC

0101
0102
0104
0105
0108
010K
010E
0110
0113
0114

0116
0119
011C
[23%C
O11F
0122
0124
0126
0129
012C
012F
0130
0132
0135
0137
0139
013C
013F
0142
0142
0145
0146
0147
0148
0149
014C
014p
014F
0150
0151
0152
0153
0156
0159
015C
015E
0161
0162
0164
0167
016A
O16F
016E
0171

Figure C-1.

ORJ

7E
F602
77
2A153C
22193C
21243C
3601
21253¢C
7E
n3es

C31901
21213¢C
7€
E6O1
C22C01
[RE4
E601
CA2CO1
CnsS901
21223C
7€
E601
C23F01
DERE4
E602
CA3FO1
CL2102
218813
2k
O&FF
78

05

0%

A4
€24201
2D
06FF
78

05

05

AS
C24C01
€34200
2118F7
3601
2119F7
7€
E&BO
CAGEO!L
2A1AF7
ER
CLREOQ3
21123¢
71

LINE SOURCE STATEMEMT
165 MOV AWM
146 ORI O2H
167 HOV MyA
148 LHLD COUNT
169 SHILII TIMEé
170 LXI HsFLAGR
171 MVI MyOIH
172 OUTTR! LXI H»OUYFUT
173 MOV AyM
174 OUT NAMOUfr
175
176 JME DISCS
177 NISCS: LXI HYyFLAGYS
178 MOV AsM
179 ANI O1H
180 JNZ DISCe
181 IN NAMIN
182 ANI O1H
183 JZ n1scs
i84 CAlLL CaLCHS
185 MISC6! LXI HsFLAGSE
186 MOV AsM
187 ANI O1H
188 JINZ TIMLF
189 IN MAMINM
190 ANI O2H
1914 JZ TIMLFP
192 CAl.L CAlLLCS
193 TIMLPS LXI Hy5000
194 HN7Z: nDex H
19% MVI EBsOFFH
196 MOV Ak
197 DCR E
198 DCR R
199 ANA H
200 JNZ HNZ
201 LNZ:¢ ICR L
202 MVI EsOFFH
203 MOV AsE
204 ICR E
205 ICR kR
206 ANA L
207 INZ LNZ
208 JMF STCNT
209 CALCS: LXI HsADCM
210 MVI Ms01H
211 CHKAL1! LXI HsALCC
212 MOV ArM
213 AN OE0H
214 JZ CHKA1L
21% LHLTY ANCD
216 XCHG
217 CALL FLOI
218 LXI HsWio
219 MOV MsC
(Continued)
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MOUULE FAGE 4

FSET BEGINNIMG COUNT OF SUALE K
sCYCLE

FSET SKIF COUNY CHECK FLAG FOF
$SCALE R

FOUTFUT TU FORT 1 TURNS ON TIMEFRS
PIF REQUIRED FOR A ANL/OK E

FCHECK 10 SEE 1F SKIF FLAG IS GET

FCHECK 10 SEE IF A HAS DISCHAKGED
#IF NO SIGNALs CHECK E

FCALCULATE MEW TIMFE 1F S1GNeL FRESENT(
$CHECK TO SEE IF SKIF FLAG 1§ SET

FJUMF TO BEGIMNNING OF COUNT
JCHECK IMPU( TG SEE IF
PB HAS DISCHARGED

sCALCULATE HEW TIME
FTIMING LOOF LD HL WITH S000

iAPFROX 1 SEC

FAFTER TIMING LOCOF JUMP TO START CUUNTING
FCALL A/0 1 TO CALCULATE WEIGHT FOR A

JCHECK A/L 1 TO SEE IF DOUNFE
LD A/ZD WEIGHT IMTO REG HL

LI WEIGHY MEH LOC 1IMTO HRL FEG
FHOVE FLOATING FOIMT VALVE T0 MEM LOC



ISIS-II 8080/808% MACRU ASSEMELER, V3,0

LOC OFkJ LINE SUURCE STATEMENMT
0172 23 220 INX H

0173 73 221 MOV MyE

0174 22 222 INX H

0175 72 223 MOV MsD

0176 C37901 224 JME INSFS
0179 2118F7 225 INSPS: LXI HeADCM
017C 3600 226 MVUI M, O0H
O17E 2119F7 227 CHNAO! LXI He.ADCC
0181 7& 228 MOV AsM

0182 €480 229 ANI 080H
0184 CA7EO1 230 JZ CHKAOQ
0187 2A1AF7 221 LHLU APCD
018A EER 232 XCHG

018R CDREO3 233 CALLL FLOT
018E 210F3C 234 LXI HeSTFS
0191 71 239 HOV MsC

0192 23 236 INX R

0193 73 237 MOV MsE

0194 23 238 INX H

0195 72 23¢9 MOV M, D

01946 C39901 240 JMP DFTHMS
0199 212S3C 241 DFTMS! LXI HeOUTFUT
019C 7€ 242 HOU ArM

0190 Fé34 243 ORI 34H

019F E&FE 244 ANI OFEH
01A1 D3ES 245 ouUt NaMOUT
01A3 77 244 MOV Mréh

01A4 21123C 247 LXI HyWTS
01A7 46 248 MOV EsM

01A8 2A133C 249 LHLD WTS+01H
01AR CIEOO3 250 CALL FDIV
01AE 210C3C 251 LXI HsAJFAC
O1R1 46 252 MOV B M

O1R2 2A003C 253 LHLIY ATIJFACH+QLH
O1RS CDS804 254 CAl.LL FMHY
0IR8 CLi9203 25% CALL F1XX
O1RR 219001% 256 Wlnis: LXI Hs,400
O1RE 7C 257 MOV AsH

O1BF EA 258 CMP D

01CO0 DADAO1L 259 JC Wo1s

01C3 C2CEO1 260 JINZ WD1SA
0iCé 7D 261 MOV ArL

01C7 ERE 262 CMF F

01C8 [allAOY 263 JC W16

O1Ck 212%3C 264 WD15A: LXI H,OUTPUT
01CE 7€ 265 MOV AsrM

O1CF EGEF 266 ANI OEFH
0101 D3IES 267 ouT MAMOUT
o103 77 268 MOV MyA

0104 119001 249 LXI bsda00
0107 C30F02 270 JMFP WDiE
O1DA 21F401 271 Whise LXI H»S500
o1pn 7¢ - 272 MOV AWH

O10E EA 273 CMFP D

O1LF DAFAOL 274 JC Wulsn
Figure C-1. (Continued)
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MODLULE FAGE <

P INVERT LE RFGS TO RE AKLE TU USE
FLHLD COMMAND

FJUMF TQ IMFUT SETPOINT SUBRKOUCINE
FCALL A/ 0 TU CALCULATE SETFOINT

FCHECK TU SEE 1F A/D 0 IS DNONE

LIV AZD SETFOINT IN REG HL

FLIE SETFOINT MFM LOC INTQ HU FRFG
FMOVE FLOATING FOTMT VAl VUE Tu MEM LOC

PINVERT UE REG 10 ENARLFE USE GF
FLHLIY COMmaND

$JUMF TO DIVIDE FUR TIME SURNOQUTINE
LD HL REG WITH TIMER QUTFUI MEM

PRESETS ALA OMLY

PAFFECT NO. 6

LD ADDR OF HIGH BY(E OF WEIGHT 1N HL
PMOVE MEM CONTENTS TO REG E

$MOVE LOWER YWO EYTE=

FUIVIDE WEIGH( EY SE(FOIMT

#LI HL OF HIGH BYTE OF ADJUSTING FACTOR
PMOVE CONTEMIS TO B RFG

#HOVE LOWER RYTES TO H. RFG
SMULTIFLIES W/S TIMFS ADJUSTING FACTOW
FCHANGE VALLVE TO FIYXRD NUMEER

PCHECK FOR LOW ALAKM

$IF =400, TURN ON LOW ALARM

FSET CALC TINE = 40 SECOMDS

FCHECK FOR HIGH ALARM




ISIS-II 808B0/B085 MACRQ

LocC

O1E2
O1ES
01ES
OlE7
O1EA
O1ED
O1EE
01F0
O1F2
01F3
01F 6
01F7
o1Fg
O1FEk
O1FE
O1IFF
0200
0203

0206
0207
0209
0208
020¢
020F
0212
0213
0216
0219
021k
021E
0220
0221
0224
0224
0229
0224
022¢
022F
0232
0233
0236
0239
0234
023R
023C
023D
023E
0241
0244
0244
0249
0244
024C
024F

Figure C-1.

OkJ

C20F02
70

BR
L20F02
21233C
7E
E6FE
D3E6
7?
218403
7C

RA
DAG302
C20F02
70

EE
[I20F02
21253C

7E
ESDF
L3Es
77
11C201
2A173C
19
22173C
21213C
3601
21233C
3600
Cce
2118F7
3607
2119F7
7E
E680
CA2602
2A1AF7
EER
CDEEOZ
211R3C
71

a3

73

23

72
€34102
2118F7
3604
2119F7
7E
E680
CA4s602
2A1AF7

LINE SOURCE STATEMENT
27% JNZ unig
276 MOV AL
277 CMF E
278 JNC uD1ig
279 WDL16A: LXI HyQUTFUT
280 MOV AsM
281 ANI OFEH
282 OUT NAMOUT
283 MOV MsA
284 uniz: LXI H»9200
285 MOV AsH
286 CHF D
287 JC Wh17a
288 JNZ uWnis
289 MOV arL
290 CMF E
291 JINC Wil
292 WD17A! LXI H»OUTFUT
293
294 MOV ArM
295 ANI ODFH
296 OUT NAMOUT
297 MOV Mya
298 LXI [)450
299 WOIB:  LHLD TIMES
200 DAD D
301 SHLI TIMES
302 WUIBA! LXI HyFLAGS
303 MVI MsO1H
304 LXI HrFLAGA
305 MVUI M»OO0H
306 RET
307 CAt.Cé: LXI HrARCM
208 HYI H»O7H
309 CHKAZ: LXI HsARCE
310 MOV AsM
311 ANI 080H
312 JZ crKa3
313 LHLD ANCL
314 YCHG
315 CALL FLOV
316 LXI HeWIA
317 MOV MsC
318 INX H
219 MOV MsE
320 INX H
321 HOV MsD
322 JMF 1MSF6
323 INSF6: LXI HyATICM
224 MUT M) 06H
I25 CHRAZ! LXI H,ALCC
326 MOV AsM
327 ANI 080H
328 Jz cHKA2
129 LHLD ALCD
(Continued)
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MODULE FAGE é

$IF »=500s TURN ON HIGH aLakM

FCHECK FOR MALFUNCIION(HI-HI)

SIF »=900» TURN ON MALFUNCT1ON
s ALARM

FRESET TIMES TO 450
FSET TIMES EQUAL TO DE

$RESET SXIF FLAGS

PSAME AS CALCS EXCEFT FOR K



ISIS-I1 8080/8085 MACKO ASSEMELER. V3,0

Loc

0252
0253
0256
0259
029A
025k
025C
025
02SE
0261
0264
0265
0267
0269
026k
026C
026F
0270
0273
0276
0279
0274
0270
0280
0283
0286
0287
0288
028k
028¢
Q28F
0290
0293
0296
0297
0299
029K
029C
029F
0242
0243
02A6
02A7
02AA
02AD
02AE
024AF
02K2
OZES
02Ké
02K8
O2ERA

O2KE 2

02RE
O2KF

Figure C-1.

OkJ

ER
COREO3
211E3C
71

23

73

23

72
C36102
21253C
7E
F&C8
E&FD
D3ES
7?7
211K3C
446
2A1C3C
CDEOO3
210C3C
46
2A0N3C
cnsgo4
cne203
219001
7C

BA
DAaA202
€29302
7D

BR
DAAZO2
21253C
7E
E&RF
D3E6
77
119001
C3nzo2
21F401
7C

RA
DAR202
c2n702
70

RE
p2nzo2
21253C
7E
E&F7
B3ES

LINE SOURCE STATEMENT
130 XCHG
331 CALL FLOT
332 LXI HsSTF6
333 MOV M»C
334 INX H
33% MOV M»E
336 INX H
337 MOU M»D
338 JMEF DIFTMé
339 DFTM6S  LXTI HyOQUTFUT
240 MOV AsM
341 QORI OCgH
342 ANI OFDH
343 OUT NAMOUT
244 MOV My
3495 LXI Hsb1 6
34¢ MOV BsM
347 LHILD WT6+401H
348 CAlLL FOIV
249 LXI HsaTtJFAC
3so MOV B
351 LHILD AIBJFAC+01H
352 CALL FMbY
353 CALL F1XX
354 UNt9: L.XI H+400
355 HOU ArH
356 CMF I
357 JC wn20
358 JINZ WD19A
359 MOV AsL
360 CMF E
361 JC ub20
362 WRIPA: LXI H.OUTPUT
343 MOV ArM
364 ANI ORFH
365 OUT NAMOUT
366 MOV MyA
357 LXI I'+400
248 JMP w022
369 WL20: LXI H»S00
370 HOU ArH
371 CHF D
372 JC w204
373 INZ WE22
274 MOV érl
375 CMF E
376 JHC Wn22
377 WOZ0A:  LXI HeyOUTFUT
378 MOV AM
279 ANT OF 7H
380 OUT MaMOoUT
381 MOV MsA
332 Wh2ye LXI Hy900
383 MOV ArH
384 CMFP Il
(Continued)

99

MOLULE FAGE 7

STURN OFF B ALARMS
i TURN OFF bk (MY

LI ADDR QF HIGH KYVE OF WEIGHT In Hi
$MOVE MEM CONTENTS TO REG &

iMOVE LOWER TWO EYTES

FOIVINE WEIGHT EBY SEVFOINT

FLD HIL OF HIGH EYTE OF ADJUSTIMG FACTUR
FMOVE CONTENTS TO B RFG

PMOVE LOWER EYTES TO Hi. REG

FMULTIFLIES W/S TIMES ADJUSTING Fal TUR
FCHANGE VALVE TO FIXXED NUMEER

FCHECK FOR LUW AlLARM

FIF =400, TURM ON LOW &LARM

$SET CALC TIME = 40 SECONNS

JCHECK FOR HIGH ALARM

i1F »=%00, TURN ON HIGH ALAKM

FCHICK FOR MALFUNCTIQNHT-HI)
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ISIS-TI B8080/8085 MACRD ASSEMBLERs V3.0 MOLULE FAGE 8

Loc eJ LINE SOURCE ZTATEMENT J

02C0 DACEO2 385 JC WK21A

02C3 £20702 1864 INZ w22

02Cs 7L 387 MOV Ast

02¢7 BR 288 CHP E

2208 020702 189 INC wn22

020K 21253C 390 WO21AT LXI HsOUTPUT  $IF >=900, TURN ON MALFUNCTION
191 $ ALARM

02CE 7E 192 KOV ArM

02CF E&7F 393 ANI O7FH

0201 D3ES 294 QUT NAMOUT

0203 77 395 MOV MrA

0204 110201 295 LXI Dy 450 SRESET TIMES TO 450

2207 2A193C 357 WD22:  LHLD TIMK4 SSET TIMES EQUAL TO DE

0204 19 198 [AD I

52LE 221913C 199 SHLD TINEG

02DE 21223C 400 WD22A3 LXI HiFLAGS SRESET SKIF FLAGS

ATE1 2601 401 HUL HyO1H

02E3 21243C 402 LXI HsFLAGE

02E& 3600 403 HUI H»00H

02ER C9 404 RET
405 §
406 §
407

02E9 06FF 408 DELAY: MVI BsOFFH

02EE 05 407 DEL2:  [DCR B

02EC 00 410 NOF

02EN COEEDD at aNZ DEL2

02F0 9 a12 RET
a3 3
414 ;
415 3
416 FLOATING FOINT ROUTINE FSUE! THIS ROUTINE SETS UF THE FARAMETERS TO FASS
417 $T0 FADD WHICH RESULTS IN SUETRACTION OF A NUMRER IN C-D-E FROM A
418 FNUMBER IN B-H-L. IT MUST BE LOADED INTO MEMORY IMMEDIATEL( FRECEEDING
419 $FALD.

02F1 COMGO3 420 FSUB!  CALL FHEG INEGATE C-0~E
421 SFLOATING FOINT ROUTINE FABD! THIZ ROUTINE ANDS & FLOATING FOINT
422 FNUMBER IN C-I-E TO A FLOATING FOINT NUMEER IN B-H-L AND RETUFNS WITH
423 $THE RESULT IM C-D-E. IT SHOULD EE LOARED INTO MEMORY IMMEDIAIELY
424 $FOLLOWING FSUB.

0274 CLFUOS 435 FAND!  CALL ZRO SCHECK FOR ZEFO G-D-E

02F7 87 a3 ALD A

02F3 ER 427 FAOO!  XCHG

02F9 7o 428 HOY AsC SEXCHANGE C AND R

02FA 48 429 HOY CrE

OIFR 47 430 HOV Era

02FC €3 431 R2 SZERD INFLIES OHF MUMBER WAS ZERO,
432 SRESULT IN £-0-E

QIFD COFOOS 433 CALL RN FUHECK MNEXT VAL UE (B-H-L)

0300 27 a4 Al A

O3DY CAFGO2 320 G Fagd FOERD THFLIES E-H-L WAS ZIRD,
43 SRESIN.T  Far o-p-E

Nioq4 £S5 437 FUSH M

9305 21013C 433 LAT Hedn

0303 77 1.9 SOV Ao

Figure C-1. (Continued)
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LoC

030°
00N
030C
o3on
030E
Q30F
0310
0312
0313
0314
0317
O21A
031k
031C
031D
O031E
031F
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0324
032k
032C
o32n
032€
032F
0330
0331
0332
0333
0334
0335
0338
0339
033aA
0320
0340
0341
0342
0343

0344
0347
0349
0374
034D
034E
0351

Figure C-1.

ORJ

77
E&7F
4F

2k

78

77
E67F
47

BS
CA4303
[A2703
a1

4F

cs

a6

23

aE

70

2k

71

c1

El

3]

ES

E1

78

3c

a7

37

3F

7C

1F

67

7D

iF

6F

AF

17
32023¢
78

B9
£22903
3A023C
8s

&F

ES

E1

3A013C
E680
aF
3A003C
81
F27£03
74

LINE SOURCE STATEMENT
440 HOV MeA
441 ANI 7FH
442 MOV CrA
443 Lex H
444 MOV AR
445 MOV Mra
444 ANl 7FH
447 MOV BsrA
448 CMF C
449 JZ FAO3
450 JC FAQ1
451 MOV EsC
452 MOV Cra
453 FUSH Ek
454 MOV EoM
455 INX H
456 MOV CoM
457 MOV MoK
458 LCX H
459 MOV MeC
460 FOF B
461 FOF H
442 XCHG
463 FUSH H
464 FAOL: FOF H
465 MOV AR
466 FAO2! INK A
447 MOV BsA
468 S1C
449 CHC
470 MOV ArH
471 RAR
472 MOV HrA
473 MOV Arl
474 RAR
47% MOV LA
476 XRA A
477 118
478 STA S3
479 MOV AsR
480 CHFP C
481 JNZ FAO2
482 LDA 82
483 ADD L
484 MOV LyA
485 FUSH H
486 FAOS: FOF H
A7
488 LDhA S2
489 AN] 80H
490 MOV Cra
491 LTA &1
492 ADD ©
493 JE FAL1Q
494 FAO4: MOV AlD

(Continued)

MODULE FAGE b4

FRESERVE EXFONENT
iMASK SIGN EIT

FPMATCH EXPONEMTS IF NOT EQUAL

JIF Z EQU 1» EXFONENTS BEQUALs CONTINUL
SCARRY EQU 1 IMFLIES C:E

$C<Bs SWITCH TO MaKE E-C

PSWITCH MANT1SSAR

$INCREASE EXPONEN! ERY 1+ NUMREK RY 2X

$ZERD CARRY

FLDIVIDE HIGH MANTISSA RY 2

FDIVILE LOW MANT1SSA kY 2

SCLEAR A TO SET UF FOR RUUNNOFF
FUROPPED EBIT FROM CARRY INTOD LSE OF A
IEXFONEMTS MATCHED?

IF Z EQU 1y NO RETURN AND INCREMENT
FROUNDOFF

FEXFUNENTS NOW MATCHED, CHECK SIGMN OF
$ NUMRER

PMASK ALL BUT SIGN EKIY

iSTORKE SIGN

iIF THE ANSWER IS +» SIGN Kamt, COMTINUG
#SIGH DIFFEREMT, MHICH IS LAKGEK?

101



ISIS-I11 8080/808% MACKO ASSEMKLERs V3.0 MOLULE FAGE 10

LOC OkJ LINE SOURCE STATEMENT

0352 EC 495 CMF H

0353 CA7303 496 JZ Faoe FEQUALY COMFARE E ANLI L

035¢ DASEQ3 497 JC FAOS $C EQU 1 IMPLIES H:Iiy COMFLIMEN( C~[-f AND
498 $1TS SIGN

0359 ER 499 FAO0S5! XCHG PD>Hy SWITCH NUMKERS

02Sa 79 500 MOV A,C

O3Sk C36103 501 JHP FAO?

03SE 79 502 FAOS: MOV A»C

03SF Cé80 503 ANI 8OH

0361 80 S04 FAO7: ARD R JSET TOUTAL EXFONENT

0362 4F S0% MOV CrA FEXFONENT INMN C

0343 37 506 sTC

0364 3IF 507 CMC

0365 7Kk 508 - MOV AsE FCOMPLIMENT SMALILER (NOW IN Cht)

0366 2F 509 Chéa

0367 SF 510 MOV EsA

0368 74 511 MOV &y

036% 2F 512 CMA

036A 57 513 MOV Dish

036k 13 514 INX D

036C 19 515 DADR D PRESULT IN C-H~Ls» 1GNOKE OVERFLOW

036D EF 516 XCHG FRESULT IM C~D-E

036E 0610 517 Fa08: MVI Er10H

0370 C3C003 Si8 JHF FL3 $GO TO LEFT JUSTIFY ROUTINE IM FLOT
S19 FROUTIME

0372 7k 520 FAO?: MOV ArE $DeH SAME» CUMFARE E AND L

0374 RD 521 CHF L

0375 CABCO3 522 J2 FAll FEQUAL MAGNITUDEs OPFOSITE SIGNs
523 $RESULT ZERO

0378 DASEO3 Sza JC FAO6

037k C35903 529 JHE FAOS

037 79 S26 FA10: MOV ArC FSIGN SAME» SET EXFONENT

0I7F RO 527 AlD R

0380 4F 528 MOV CrhA

0381 19 829 DAD D PADD MANTISSAE

0382 ER S30 XCHG

0383 IO 531 RNC BCARRY MOT SET» KETURN

0384 0OC 532 INR C JCARKY SETs INCREMENT EXHUNENT

0IBS 74 S33 MOV ArD $LEFT JUSTIFY

0386 1IF 534 RAR

0387 57 535 HOV [isA

0388 7k S36 MOV AYE

0389 1F 537 RAR

038A SF 538 MOV ErA

038k C9 539 RET

038C OE40 540 FA11: MVI Cr40MH $ANSWER ZERU» REYURN

0X8E 110000 S41 LXI D+OOOOH ISET ZERDC ANSUWEFR

0391 CS 542 RET
543 FFLOATING FOINI ROUTINE FIXX: THIS RKOUTIMS CUNVERTS & FLOATING +OINMNY

Figure C-1.

544 FNUMKER IN C-D-E TO A 16 ERIT UNSIGMED FIXED FOINT MUMRER IM L-t.
545 IFRACTIONS ARE TRUNCATED. UPON RETURNy THE STATE OF THE A REGISTER
S44 FUHEH DUUBLEDy INDICATES THE CONMITION OF THE F1X. A FPROSER TEST
547 $ROUTINE WOULIN CONSIST

548

549 CALL FIXX FCALL FIX ROUIINE

(Continued)
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Loc

0392
0393
0394
0395
0396
0299
039k

03%€
030
03A2
Q3AS
03a4
0XAS
03AC
03AN
03RO
[k {:31
O3K2
O3k3

03RS
03ké
(X334
03kA
O3KE
O3ED

O3KE
0300
03C3
03Ca
03c?
03C8
03C9
O3CK
03ccC
03CF
0XNo
o303
o30S

Figure C-1.

OkJ

AF

[-¥4

6F

81
FAK303
€640
F2B603

E&3F
FE11
D2REQO3
aF
CLEOOS
CLESOS
on
€24603
AF

(3]

ce
3E40

ce
110000
74

ce
3EO01
ce

OESO
CDF 405
87
CAl303
AF

82
3E00
F8
CDEOOS
on
C3C703
OF40
ce

LINE

S50
S5

S52
53
554
SIS
556
857
558
SS9
560
561
562
563
S64
X
Séé
567
568
569
570
$71
572
573
574
575
576
577
578
579
580
S81
582
583
584
585
586
587
588
589
590
591
592
993
594
S95
596
997
598
599
600
601
602
603
604

ASSEMRLER, V3,0 MOLULE FAGE 11
SOURCE STATEMENT
H Al A $DOUKLE A
H JZ On FIF RESULTY ZERG, FIX FERFURMED OK
H JM BN iIF NEGATIVE, 1Y YRIED TO FlX & NFGATIVE
#NUMEER
$ JERFP PIF PLUSy IV TRIED TO F1X A NUHMERER » OR EQU
$2(14)
$ FCANNOT RE HANMLEL 1N 16 RITS)
FIXX: XRA A
MOV Hsra
MOV LyA
ANl C
JM FX2 FIF MINUS, FAULT TO RESULT
ATII 40H .
JEOFX3 PIF 49 THE NUMBER 1S A FRACTI1ONS RESULT
i ZERQ
ANI 3FH iMASK THE 2 MSES OF THE EYPUNENT
CFI 31H
JNC FX4 FOVERLOADED IF 16
MOV CrA
FX1: CALL DROT SROTATE D-E
CALL HKROT FiROTATE H-L FROM D~E
DCR C
JNZ FX1
XRA A ICLEAR A& IMFLIES RESULT SOUNN
XCHG PRESULY 1IN Li-E
RE1 |
FX2: MVUI Ar40H SWHEN DOURLED, RESULT MINUS, 1MFLIES
FMINUS FIX ATT .
RET
FX3: LXI Dy»OOOOH JRESULT ZEROD
MOV AsD
RET
FXxa: MVUI A»O1H SUVERFLOWy + A WHEN DOURLED
RET
SFLOATING FOINT ROUTINE FLOT: THIS ROUTINE CONVERTS AN UNSIGNEDLs 16 RIT
FNUMEBER IN I'~E TO A FLOATING FOINT NUNEER ANM RETURNS WITH THE RESULT
#0F THE FLOAT IN C(EXF)=D-E. THE UNSIGNED MUMKERs UFON FLOATING, Is
JASSIGNEL A POSITIVE VALUE. IF A NEGATIVE VALUt IS DESIREL, THE
PNEGATE ROUTINE FNEG SHOULD BE CALLED UFON RETTRN,
FLOT: MVI CySOH IC EQU EXFONENT OF +16 ,
FL1? CALL ZRNE §SEE IF D EQU E=0
ANL A
JZ FL3
FL2: XRA A
ADDL D
MVI A+OOH FZERU A YO INDICATE A PROFEFR KETURN
KM
Cal.L DROT $ROTATE D-E
ICk C FDECREASE EXFONENMNT BY 1
JMP FL2 FSEE IF LEFT JUSTIFIED YET
FL3: MUI Cra0H FRESULT ZEROs SET FROFER EXFOMNEMT
RET
#FLOATING FUINT KUUTIME FMEG: THIS ROUTINE MEGATES A FLOATING FOINT
#NUMEER WHOSE EXFONEMT IS IN C. 1F C~D-E HAS A Val.UE OF ZERO,
iNO OFERATIOM IS PERFORMETD.

(Continued)



SIS-11 8080/808S MACRO

Loc

03ns
03ne
o30A
O3k
030N
03DE
o3nf

03E0
03E3
03E4
03Eé
03E?
03E8
03ER
OIEC
O3ED
03EE
O3EF
03F0
03F2
O3F3
03FS
03F 6
03F7
O3IF8
O3FA
03IFC
03FD
03FE
0400
0401
0402
0404
0405
0406
0407
0408
0409
0404
040K
040C
0400

04310
0411
0412
0413
0416
0417
0418

Figure C-1.

OkJ

CIFOO0S
87

ce
3EBO
81

4F

ce

CDFO0S

E680

C21104

IF
3F
ES
21033C
7€
17
77

104

ASSEMELERs \13.0 MOLIULE FAGE 12

LINE SOUKCE STATEMENI
605 FMEG:!  CALL ZRO JCHECK FOR ZERD VALUE

606 ADL &

607 rRZ $IF C-D~E 18 ZERO» NG NEGATION FERFOKNCD
408 FNI: MVI A»BOH

609 ADDI € JCOMPLIMENT SIGN KIT

610 MOV CrA

611 RET

612 SFLOATING FOINT ROUTINE FLIV: THIS ROUTIME DIVIRES A FLOATING FOINT
613 INUMEER IN F-H-L BY A FLOATING FOINT NUMBEK IN C-D-E BY THE NONRESTORING
614 JMETHODL AND RETURNS WITH THE RESULT IN C-L=E. IF @ DIVISION RY ZERC IS
615 FATTEMFTED, THE ROUTINE RETURNS WITH & *1° IN THL & REGISTER.
616 JOTHERWISEs YHE RETURN IS MAUE WITH & ZERO A REGISYER.

617 FDIV!  CALL ZRD SCHECK FUR DIVISION BY 2ERU

618 ADDI A

61¢% MVUI A»O1H

620 K7

621 FOO!: FUSH H

622 LXI HrS4

623 YKa A FZERD S4 ANU 8%

624 MOV MsA

625 INX H

626 MOV MsA

627 INX H

628 WUI Me1tH 117 IN HE

629 INX H

630 MVI MrO1H $FIKST FOLINTER IM MW

631 INX K .

632 MOV AR

633 SUB C SDIVIDE EXFONENTS

634 AR 41H }SET OFFSET

625 ANT 7FH IMASK SIGN KIT

636 HOV MeA ISTORE IM ML

637 MOV Aa»C

638 ANI 80K iMASK THE REST

639 MOV CrA

640 MOV AsE

641 ANT 8OH $SET UP SIGN

642 ANl C

643 ADD M

644 MOV MrA

645 YRA A

b446 MOV EsA

647 MOV C»rA

648 POF H

649 FDO1: CHF C

650 sTC

651 JNZ FDO2 INOT 2ERO IMPLIES SIGNS DIFFERENT,

652 FQCN) EQU O

653 cHe ,
654 FLO2: CMC $CARRY CONTAIMNS THE CURKENT QUOTIENT RIT
655 FUSH H

856 LXI HyS4

657 MOV ArM

658 RaL

859 MOV Msh

(Continued)



ISIS-11 8080/808%

LoC

0419
0414
041k
041C
041D
041E
041F
0422
0423
0424
0425
0428
0429
0424
042F
042E
0430
0431
0434
0435
0436
0437
0438
0439
0434
043R
043C
043F
0440
0441
0442
0444
0445
0448
0449
044C
044D
044E
044F
0450
06451
0452
0453
0455

0458
0459
045C
045D
04460
0461
0464

Figure C-1.

CA4804
23

35

El
CAZERO04
29

17

47
3A033C
E601
87
CA3FO04
7D

?3

6F

7C

9A

67

78

9?9
£34204
19

21073C
4E

2R

Jed

2K

Sé

2B

SE
0610
C3C003

78
32053C

32063C
7n

32073C
21003C

MACRO ASSEMRLER»

sFLOATING FOLINT ROUTINE

SOURCE STVATEMENT

V3.0

H
ArM

MrA

H

Ll
FDO6

H

M

H
FDO3

H

ErA
S4
O1H
A
FNO4
ArlL
E
LrA
AsH
ju
HeA
ArK
o
FRoS
ot
Ark
C
O1H
ErA
FLO1
H

Hy ML
CsM
H

H

H
Ite M
H
ErM
Br10OH
FL1

MOUULE FAGE 13

SWHEN ZERO» DONEs SIGN BIT IN CARRY

#ZFRO IMPLIES FIRST FASS
FiDOUBLE DIVILEMT OR REMAIMUER

#MASK ALL BUT MORFE RECENT Q EI1T

$OCN) EQU O IMFLIES GO AT R AND Y
FR(HN) EQU 1 IMPLIES SURTRACT Y FRUM YR

FRESULT IN H-L

PMASKk ALL BUT SIGN

iCLEAR THE STACK

FGUOTIENT LSE IN E

FAQUOTIENT MSR INO

$BEGIN TO LEFT JUSTIFY

FLEFT JUSTIFY IN FLOT ROUTINE

FMFY! THIS ROUTINE MULTIFLIES A FLOAVING

iPOINT NUMBER IN B-H-L EY A FLOATING FUINT MUMBER IN C-Ii-f
JAND RETURNS WITH THE RESULT IN C~D-E. IT DOES NOT CHECK FOR

FEXFONENTIAL OVERFLOW,

LINFE
6460 INX
661 MOV
662 RaL
663 MOV
664 INX
665 LCR
666 Jz
667 INX
668 ICR
669 FOF
670 JZ
671 DATE
672 RAL
673 MoV
674 FIO3: LDA
675 ANI
&76 AND
&77 Jz
678 MOV
679 SUEK
680 MOV
681 MOV
682 SHKE
683 [o[11"
684 MOV
685 SEER
686 JMF
687 FLOA: LAD
688 MOV
689 ATIC
690 FDOS: ANI
691 MOV
692 JHP
693 FDOs: FOoFr
694 LXI
695 MOV
696 DCx
697 nex
698 oex
699 MoV
700 Incx
701 MOV
702 MVI
703 JMP
704
705
706
707
708 FMFY! MOV
709 sTA
710 MoV
711 STaA
712 MOV
713 STA
714 LXI
(Continued)

AR
ME
AsH
tHH
Asl
ML
HsS1

PSTURF ONE MULTIFLIER

$ADLRESS OF S1

105
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ISIS-11 8080/808% MACRO ASSEMRLER, V3.0 MODULE FAGE 14
LOC OkJ LINE SULURCE STATEMENT
0447 AF 718 XRé A
04468 77 716 MOV MrA
044% 77 717 MOV MrA iZERO S1-85
046A 23 718 INX H
046k 77 719 MOV MrA $81-S4 TEMMORARY SUM STORAGE
0Aa6C 23 720 INX H
0440 77 721 MOV MsA
044E 23 722 INX H
046F 77 723 MOV My A
0470 23 724 INX H
0471 77 729 HOV MsyA 385 IS FINISH FOIMIER
0472 23 726 INX H
0473 7E 727 MOV ArM FRRING IN EXFONENT OF MULTIFLIEK
(474 E680 728 ANI 80H FMASK AlLL BUT SIGN BIT
0476 47 729 MOV Era
0477 7E 730 MOV AsM
0478 81 731 ALDL C PMULTIFLY EXFONENTSs SET SIGN
0479 Cé640 732 ANIT 40H FSET OFFSET :
047F E67F 733 ANI 7FH IMASK SIGN
0AZr 77 734 MOV MyA
047k 79 735 MOV ArC
047F E&80 736 ANI 80H FMASK ALL RUT SIGN BIT
0481 80 737 AL B $SET SIGN IN EXFONENT
0482 86 738 AlD M
0483 77 739 MOV Mra PRESULT IN ME
0484 23 740 INX H
0485 23 741 INX H
0486 46 742 MOV BoM iLSE MULTIPLIER IN K
0487 OEO8 743 MVI C,08H FUDECREMENTER EQU 8
0489 210000 744 LXI HyQO0QOH iZERO H-L
048C 37 745 sT1C
0480 3IF 746 CHMC
04BE C39704 747 JIME FM2
0491 CDEOOS 748 FM1: CALL DROT iROTATE D-E FAIR
0494 CLEFOS 749 CALL HrOT iROTATE H-L FROM D-E
0497 78 750 FM2: MOV A»E FADDENL NOW IN H-L-L-E
0498 1F 751 RAR FCURRENT MULTIFLIER IN CARRY
0499 47 752 MOV RsA
049A LI2R104 753 JNC FM3 FR1IT ZERDOs DONT AQD
0490 CS 754 FUSH R #STORE E-C
049E 01003C 7SS LXI R,S1 381 ADDRESS IM B-C
04A1 0A 756 LDAX E i SUM
04A2 83 757 ALD E
04A3 02 758 STAX R
04Aa4 03 759 INX B
04A5 OA 760 LDAX R
0446 BA 761 ATIC D
0447 02 762 STaxX R
0448 03 763 INX K
04A9 OA 764 LDAX B
04AA 8D 765 ADC L
O4AEK 02 766 STAX B
04AC 03 767 INX H
04AD OA 768 Lhax k
04AE 8C 769 ADC H

Figure C-1. (Continued)
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[SIS~II B0ORO/B0BS MACKD ASSEMHLER, V3.0 MODIULE FAGE 13
|
LOC O0EJ LIME SOURCE STATEMFMT
O4AF 02 770 STAX & PALL SUMMED IN (NSK)S4-83-87-851
O4KO (1 771 FOF E }RESTORE E~C
OAK1 On 772 FM3: DCR C
O4Ek2 C29104 773 JINZ FM1 PFINISH MULTIFLIER
OARS 01043C 774 LXI E»SS iS5 AUDKRESS IN E-C
O0AK8 OA 77% LIAX F
0489 3D 776 UCR A
O4RA CAC904 777 JZ FMa i2 EQU 1 IMPLIES ALL DONE, LEFT JUSTIFY
OAED 3C 778 INR A
O4KE 3C 779 INR A
O4RF 02 780 STAX R PSET S5 TO INDICATE LAST PASS COMFLETE
04C0O0 03 781 INX R
04C1 03 782 INX B
04C2 0A 783 LDAX E iMH TO A
04C3 47 784 MOV EsA iMH TO By MULTIFLY RY HIGH WOKN
0AC4 OFO8 785 HVI C,08H FRESTORE FOINMTER TO C
0AC6 C39104 784 JMF FML iFINISH MULTIFLICATIONs MEE MULTIFLIER
04C9 21053C 787 FM4: LXI HeME iSUM NOW IN S4-51
04CC 7E 788 MOV ArM
04CD 2Kk 789 LCX H
O4CE 2F 790 BCX H iS4 ANDRESS
0OACF 44 791 MOV EWM IS4 IN K
0ANO 2K 792 ICx H iIST INC
0AD1 AE 793 MOV C»¥
04D2 2R 794 X H
04D3 S¢ 795 MOV DeM ©O4S2 IM D
0AD4 2K 796 bwex H
04N SE 797 MOV EsM $iS1 IN E
0ADS6 60 798 MOV HsER
0407 49 799 MOV L»C
‘04N8 4F 800 MOV C»ra FEXFONENT IN C
0AD9 0610 801 MVI E»10H
OAlR AF 802 FMS! XKRA A
O4lC 84 803 ARD H
O4DD FAEEO4 804 JM FMs FiIF MINUS, LEFT JUSTIFIED, CONTIMUS
0OAEQ0 CLEOOS 805 CALL DROT $ROTATE L-t
04E3 CDES0S 806 CALL HROT $ROTATE H-L
0AES OD 807 cr € SREDUCE EXFONEM1
04E7 05 808 ICR B
OAES C2DEHO4 809 JNZ FHS
O4ER C38CO03 810 JH® FALL FRESULT ZERO» RETURN EY WAY OF 2ERD
811 $ANSUWER
OAEE EK 812 FM6: XCHG SRESULT 1IN C-DL-E
OAEF C9 812 RET
814 SFLOATING FOINT ROUTINE FHCD: THIS ROUTINE CONVERTS A
815 SFLOATIMG FOINT NUMRER IN C-D-E TO A FLOATING FOINT
816 SECD NUMRER IN C-D-E. IT RETURNS WIT THE REGISTERS ASSIGNED AS FOLLOWS:
817 i
818 3 REGISTER E1T
819 7 6 5 4 3 2 31 ¢
820 c SN SE EH FH EL EL EL EL
821 i n X4 X4 X4 X4 X3 X3 X3 X3
e22 i E X2 X2 X2 X2 X1 X1 X1 X1
823
824 JUWHERE SN IS THE SIGN OF THE NUMERER (0 IMPLIES PLUS), SE IS
Figure C-1. (Continued)



ISIS-I1 8080/8085 MACKO

Loc

04F0
04F 1
. 04F3
04F4
04F 6
04F9
04FA
04FC
04FD
04FF
0500
0503

0506
0508
0509
050C
050F
0511
0512
0515
0517
0519
051A
051D
0520
0521
0524
0527
0529
0524
052D
0530
0532
0533
0536
0538
053A
053cC
0S3F
0542
0543
0546
0549
054C
05S4n

0350
0551
0552

0553

Figure

QEkJ

79
E&80
Fo
3E03
32083C

DA1505
€22705

3E9C
BA
[AL150S
(24905
3E3C
ER
D24905
0630
256CC
6C
CDS5804
3A083C
ic
32083C
C3FDi04
3E4A
334
0A4905
C23605
3EF9
EA
DA490S
0644
26A0
2E00
cns5804
3A083C
3n
32083C
C32705
Ch&FOS
AF
Cngoos

F1
ES
ES
AF

c-1.

ASSEMELER, V3.0 MOLULE FAGE 16

LINE SOURCE STATEMENT

825 iTHFE SIGN OF THE EXFONEMTy EH IS THE TWO EBIT BCD UPFER EXEOMEMT D1GIT.
826 FEL IS THE RCD LUWER EXFONENT DIGIT,» ANR X4 AND X1 1S THE ECD MANTISSA
827 $AS X, XXX,

828

829 FECL! MOV AsC

830 ANI BOH iMASK ALL EUT SIGN

831 FUSH FSW

832 MUI A»O3H $3 IMPLIES EXPONENT OF 10(3)

833 STA MX

834 MOV A»C

835 ANI 7FH iMASK SIGN

836 MOV CsrA

837 FEI1: MUI Ay 4EH

838 CMF C

839 JC FR2 $C IMPLIES 4E<KEG Cy DIVILE KY 10
840 JNZ FE3 *NZ IMPLIES THE NUMEER MAY KF 100
841 ISMALLy CHECK

842 MUL &) 9CH

843 CHP D

844 JC FE2 iC IMPLIES 9C+REG Iy DIVINE RY 10
845 JNZ FE4 iNZ IMPLIES L<9C» MUMKER OF

846 MVI As»3CH

847 CMF E

848 JNC FE4 iNC IMFLIES 3Cx OK EQU FREG Es NUMRER ON
849 FE2! MVI R 30H }LOAD 0.1

850 MVI HsOCCH

851 MOV LyH

852 CALL FMPY iX 0.1

853 LA MX

854 INR A

855 STA MX F INCREMENT EXFONEMNT POIMTER

86 JMF FER1

857 FH3: HVUI Ar4AH

858 CHE C

859 JC FE4 iC IMPLIES 4A~KEG C» NUMEER 1S OK
860 JMNZ FR3IA N2 IMFLIES REG C < 4AH, MULT

861 MUI AsOFSH

862 CMF D

863 JC FR4 iC IMPLIES F9<REG D» NUMKER IS OK
864 FE3A: MU Es44H iLoan 10

865 MV H»OAOH

866 MUI L»OOH

867 CALL FMFY X 10

868 LA MX

869 ICR A

870 STA MX SDECREMENT EXFOUNENT

871 JME FR3

872 FE4: CALL TROT $MDTATE [~E TO H-L

873 XRA A

874 CALL EKCD FCONVERT H~L T0 ECDs RETURN WITH RCD
87% $IN H-L

876 FOF FSW SRESTURE & SIGN TO A

877 FUSH H $SAUE ECD

878 FUSH H $5AVE RCD

879 MOV Crh FFUT SIGN OF NUMEER IN €
(Continued)




ISIS-11 8080/8085 MACRO ASSEMBLER, V3.0

Loc

0554
0557
0558
0559
055A
oSSn
055E

0SSF
0560
0562
0563
0564
0567
0568

0564

056D
0S6E

0S6F
0572
0575
0578
0579
0S7k
057C
o57n

0580
0581
0584
0585
0586
0589
058k
058c
o58h
058E
0S8F
0592
0594
0597
059A
0S9R
05S9E
059F
05A1
05A3
0%né

Figure C-1.

OkJ

3A083C
47
AF
80
F26705
2F

3C

67
3E40
81

AF
C3680%
67
3EO07

€ng8oos

01
Cco

210000
CDEOOS
CRE?OS
on

FS5
110000
ER

87
CA%20%
0606
74

17

17

57
C39405
04610
CDEOOS
CLESOS
05
CAngos
70
E6OF
FEOS
DARAEOS
3E03

109

MODULE FAGE 17

PP IMPLIES EXFUNENT IS +

FCHANGE MINUS EXFONENT TO 28
FCOMPLIMENT

$SET SIGN OF EXFONENT EQU -

FSIGN OF 4 AND EXFONENT IN C. EXFONENT

FIN H
JRETURN WITH EXFUNENT BCD ANL ALL
iSIGNS IN C

PRESTURF ECDII MANTISSA TO D-E

#SUERROUTINE TROV:THIS SUBKOUTINE ROVATES D-E AND H-L UNIIL THE
P NUMERICAL. EXFONENT IS REUUCED TO ZERO.

FSUBROUTINE BCI: THIS SUBROUTVINE CONVERTS & RINARY NUMEER IN

H=L. IF IT IS5 ENVERED WIIH THE A REGIST1ER

FEQUAL TO ZEROs 1T CONVERTS THE NUMBERICAL MANIISSA IM H-L. IF THe

LINE SOURCE STATEMENT
gao LDA #x

881 MOV Bra
882 XRA A

883 AN B

884 JF FRS

885 CHA

886 INK A )
887

a88 MOV Hya
889 MVI A»40H
850 ADD C

891 MOV Cra
892 JMF FR6
893 FES! MOV HeA
894 FE6! MVI A»O7H
895

8964 CAlLL ECD
897

898 FOF D

899 RET

900

P01

902 TROT:  LXI H»s0000H
903 TRT1: CALL DROT
904 CALL HFrOY
905 ICR C

906 MUI As40H
907 CHE C

908 k2

909 JMP TRT1
210

911 3H-L TO A RCD NUMKRER INM
912

913 3A REGISYER IS NONZERO,
914 ECD: FUSH FSW
915 LXI DIy OO00H
Q16 XCHG

917 ARD A

918 JZ ECi

919 MUI B»O6H
920 MOV ArD
921 RAL

922 RAl

923 MOV v A
924 JMP RC2
925 BC1:  *MVI Es10H
926 EC2! CALL DROT
927 CALL HROT
?28 ICR E

929 Jz BC6

930 MOV Ayl
931 AHT OFH
932 CFI 05H
933 JC KC3

934 MUT &5 03H
(Continued)

IY CONVERTS THE NUMRRICAL EXFONENT IN H.

$Z IMFLIES MANTISSA TU RE CONVERTED

iCHECK FIRST DECADE

FC IMPLIES DECADE «Ss SKIF



ISIS-II B080/808% MACRO ASSEMKLER, V3,0

LoC

05A8
(o114
05AA
05AC
O5AL
OSAE
OLAF
OSEk1
OSE3
OS5Ré
OSEk8
OSE?
OSEA
OSEC
OSED
OSEE
OSEF
05C1
0SC3
0LCé
05C8
05C?
05CA
OSCE
osch
OSCF
osn2
oS4
o5DS
oShs
osne
oS
OS5Ik

osnc
osnn
OSDE
OSIF

0SED
05E1
05€E2
0SEZ
0SE4
OSES
0SE6
0SE?
OSES

OSE?
0SEA
OSEER
0SEC
OSED

Figure C-1.

ORJ

e5

&F
3E00
8C

67

7n
E6FO
FESO
DAREOS
3E30
85

&F
3E00
8C

67

7C
E60F
FEOS
DACAOS
IEO03
84

67

7C
E&FO
FESO
DA?40S
3E30
84

67
€392405
F1

87

Ccs

79
8s
aF
cy

37
3F
7E
17
SF
74
17
57
ce

7n
17
6F
7C
17

MODULE

110

FAGE 18

#CHECK SECONO DECALE

iC IMPLIES DECADE %, SKIF

$CHECK THIRD DECALE

#C IMFLIES DECADE <S5, SKIF

FCHECK FOURTH NECAUE

#C IMPLIES DECADE <5, SKIP

$Z IMPLIES MANTISSA,
#IN H-L

RETURN WITH ECD

DROT: THIS SUBKOUTINE ROTATES THE I-E REGISTER FAIR LEFT

HROT: THIS SUBROUTINE ROTATES THE H-L REGISTER FALIR

SLEFTs FUYTING THE CARRY INTU THE LSE OF L

LINF SOURCE STATEMENT
935 AnD L

936 MOV LsA
37 MUI A»QOH
948 ADC H

939 MOV Hed
940 BC3! MOV Ayl
Q41 ANI OF OH
942 CFI SOM
943 JC EC4
944 MVI A»30H
45 AL L

946 MOV LyA
947 MVUI ArOOH
948 AUC H

49 MOV Hyn
950 ECA4: MOV AsH
951 ANI OFH
252 CFI 0%H
953 ¢ BCS
954 MVUI A»O3H
955 ATD H

956 MOV Hya
957 ECH: MOV AsH
?S8 ANI OFOH
959 CFI SOH
960 Jc BC2
961 MUT A»30H
962 ALD H

963 MOV HyA
64 JMP BC2
965 KCo! FOF FSUW
P66 AlUD A

267 RZ

968

969 MOV AsC
970 ALD L

971 MOV CrA
972 RET

973 $SUBROUTINE

$74 DROT:  STC

975 CMC

976 MOV ASE
977 RAL

%78 MOV ErA
979 MOV AsD
980 RAL

981 HOV s A
982 - RET

983 iSUBROUTINE

984

985 HKOT: MOV AL
86 RAL

987 HOV Lya
988 MOV ArH
989 RAL
(Continued)



ISIS-II 8080/808S MACKO

Loc

OSEE
OSEF

OSFO
OSF2
05F3
OSF4
OSFS
OSFé
OSF9
OSFC
OSFL
OUFE
0600

3C00
3C00
3C01
3co2
3C03
3C04
3C0S
3C06
3C07
3Co8

3Co9
3CoA

3cocC
3con
3COE
3COF
3C10
3C11
3C12
3c13
3Ci14
3C15
3C16
3Ci7
ici1s
3C19
3C1A
3C1E
3CiC

Figure C-1.

OkJ

&7
ce

3E40
ES

co

7R

82
DAFEOS
C2FEODS
afF

ce
3E40
co

00
00
00
00

00
00
00
00

00
0000

00
00
00
00
00

00
00

[o1o]
00
00
00
00
00
00
00

ASSEMBLER, UZ,0 MODULE  FAGE 19
LINE SOURCE STATEMENT

990 MOV HsA

91 RET

992 ISURROUTINES ZRO AND ZRUE!: THESE SURROUTINES CHECK FOR A
993 FZERO VALUE FOR A FLOATING FOINT MUMRER IN C-D-E (ZRD) Ok
994 SZERO D-E ONLLY (ZRIDE). IF THE RESULT WAS ZEROs THE KETURNM
995 1S MANE WITH A ZERC A REGISTER. OTHERWISE, A EQU 40H UFON RETURN.
996 ZRO: HVUI Ar40H

097 CMF C $CHECK FOR EXFONENYT CURRESFONANING TQ ©
998 RNZ $NZ IMPLIES NUMEER IS NOT ZFRQ

999 ZRNE: MOV ArE sTEST D-E

1000 ALD D

1001 JC ZR1i FC EQU 1 IMPLIEYS NUMBRER TS NOYT O
1002 JNZ ZR1 $NZ IMPLIES NUMBER IS NOY' ZERO
1003 ¥RA A

1004 RET $RESULT WAS ZEROs RETURN WITH ZERC A
1005 ZR1: MVI A+40H

1006 RET FRESULT NOT ZEROs RETURN WITH & EQU 40H
1007

1008 i

1009

1010 3

1011 iRAM ARFA HERE

1012 OKG 3COO0M

1013 S1¢ B °

1014 82 DE 0

1015 S3: jui 0

1016 S4: B 0

1017 S5¢ LK o

1018 ME: IR 0

1019 MH: B 0

1020 Mi.: DE [¢]

1021 MX! B 0

1022 ;

1023 ;

1024 OFSTR: DE 0

1025 HILSTR: DM 0

1026

1027

1028 ANJFAC! DE 0,050

1029 STFS! DR 0,00

1030 WTS: 103 010:0

1031 COUNT: DB 0,0

1032 TIMES: O 0r0

1033 TIMES: Dl 00

1034 WT6! BE 61040

(Continued)
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UTI

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0040
0040
0040
0040
0040
0040
0044
0054
0058
00&C
0072
0077
007E
o081
00835
0089
oo%n

OOO0ODOoOONO0O0000ONO 00

o000

FORT 7,/ 3¢

COARTLER W3,30 FAGE ¢00]

TITLEIREUVL.FTN

AUTHORIEVERETTE #, ELDRILGE

DATE 4-5-81

THIS FROGRAM OFERATES TWD SCALE SYSTEHMD SIMULTANCOUSLY.
IT IS WRITTEN FOR AN SEC 20104 GTNGLE ENARD COMPUTER.

THE A/0' BOARD USED IS AN ATIAC 725-8RC

IT ADJUSTS THE CYCLE TIMC AF EACH SCALE ACCORDING

TO WHAT WEIGHT WAS RECEIVED. ALSUs IT TURNS OH ALARHKS

FOR EXCESSIVE WEIGHT INACCURACIES AND SLOW RCLL SFEEDS.

XKXXSET START ALRDRESS 0OF CODEXX¥X

COMFILER(1)=00H

¥AXKKINITIALIZE THE A/ CONVERTER ROARD

ADCM = OH STFS SCALE A SETFQINT
ADCM = 1H  WTS SCAILE A WEIGHT
AlCM = 2H STF& SCALE B SETFOINT
AOCM = ZH WT6 SCALE E WEIGHY
ADCC = 018H COMTROL FORMAT

AICD IS DATA LOCATION
COMPILER(Z)=0F718H
INTEGERX1 ATICH
COMFILER(I)=0F719H
INTEGERX1 ALCC
COMFILER(Z)=0F71EH
INTEGER¥2 ALCD

X¥KKSET TOF ADDRESS OF RAM MEMORYXR¥K

COMFILER(3)=03FFFH

KXXKDECLARE VARIAELES USED¥XXxX

INTEGER¥1 SYSTS,ENNCOMS « FORTE s NOROLLS W RESTARTS
INTEGER¥2 COUNTS, TIMES.ENDCALDS

REALX4 WTS,STFS

INTEGER¥1 SYST6&»ENDCOHE s FORTC » NOROLL 4 FESTART &

-INTEGERX2 COUNTS» TIMES»ENDCALCS

REALX4 WT4,STFS
INTEGER¥1 FORTA
COMFILER(2)=040H

XXRKKINTERRUFT SERVICE RCOUTINEXkXY

10
11

THIS ROUTINE INCREMENTS COUNT. RESETS COUNT TO LOWER
ZERQ TO AVOID' OVERFLOW, ANT CHECKS TO SEE IF SCALE
IS READ'Y TO EKE STARTEL,
INTERRUFT 7

COUNTS=COUNTS+1

COUMNT6=COUNTS+1

IF(SYSTS) 11,511,290
IF(COUNTS,LT.TIMES) GO 70 20
COUNTS=0

NOROLL%=0

FORTE=((FORTE,OR.OL1IH) ,AND,D1FH)
CUTFUT(229)=FORTE

SYSTS=1

IF(SYST6E) 21,921,300
IF(COUNTS,.LT.TIMES)Y GO TO 30
COUNT4=0

Figure C-2. Program Listing for First Revision
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UTI FORTS /20 CONFILER U3.3%C

COAZ NORCLL&=0

00A2 FORTC={ (FORTC.OR.OLIH) JAND S1FH)
00AF QUTPUT(230)=FORTC

0OR2 SYSTa=1

QOR& 30  ENAELE

OOR? RETURN

OORD . END

FROGRAM STORAGE= 0132

VARIARLE STORAGE= 0000

OORéE 20
00BF 21
0085 2¢
O0%E 11
0054 10

Figure C~-2. (Continued)

FRGE

GoOn
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UTI FORT, .86

OQED
QOED
O0BD
OQED
QOELD
QOED
OOED
OORD
QORI
QORD
OORD
QORD
OORD
QOED
OOEI
QOERD
QoEL
OORL
OCORD
OORD
OOERD
OORD
OORD
OORD
OORD
OOED
OORI
OORD
OORD
OORD
OOERD
ORI
(e} 3 (]
OOEL
OOED
OORD
OORD
OORL
OORL
QORD
OORD
OCRD
OORD
QOERD
OCGEE
00C2
O0C?
O0Ch
0000
oon3
oonsé
(o) i}:]

Figure C-2.

COMFILER V3Z,2C

¥ERENMEANI MO
COUNTS= 2CALL A STARTY WEIGHING
COUNTé= SCALE E STARTS
ENDCALCS= START CALCULATION
ENDCALCE= START CALCULATION
ENDCOMI= 1 WHEN
ENDCOM&= 1 WHEN
NOROLLS= 1 WHEN SCALE
NOROLLé6= 1 WHEN SCALE
FORTA= INFUT FORT 228
FORTE= QUTFUT FORT 229
FORTC= DUTFUT FORT
RESTARTSE= 1 CAUSES
RESTARTSO= 1 CAUSES COUNTE=COUNT
STES= VALUE OF SETFOINT FOR SCALE
STF6= VALUE OF SETT0INT FOR SCALE

SCALE E HAS

STORAGE FOR

SYSTé= 1 WHEN FROGRAM CALCULATING
TIMES= CALCULATED TIME NEEDED FOR
TIMES= CALCULATED TIMFE NFEEDED FOR
WT3= VALUE OF WEIGHT OMN SCALE A
WTé= VALUE OF WEIGHT ON SCALE E

FAGE

STORAGE FOR
230 STORAGE FOR SCALE E

COUNTS=COUNT WHEN SCALE A TURNTH 0N
WHEN

115

3003

NE SYSTEM FROGRAM VARIARLESXXX%

WHEN COUNTS=COUNT
UZIGHING WHEMN
OF NEXT COUNTS LHEN =i CUNT
OF NEXT
SCALE A HAS REACHED
REACHED
A I3 WAITING FOR NEXT START
E IS WAITING FOR NFXT START

COUNTE=COUNT

COUNTA WHEN
SETFOINT
SETPOINT

=0aLIIT

EOTH SCALESR
SCALE A

SCaALE B TLRHED O
A

E

NEW COUNTS

NEW COUNT &
WEIGHT RECEIVED
WETGHT RECEIVED

SCALE @
SCALE E

XKXXFARALLEL INFUT/QUTFUT FORTSKRKERRKERKEI RO KA RN KR KRN K4 K

FORT 228 INFUT EIT # 0= SCALE

c
c

c

C

c

c

c

c

c

c

c

c

C

c

C

c SYSTS= 1 WHEN FROGRAM CAILLCULATING
c

c

c

c

c

c

c

c

c

c

c SCALE
c
c
Cc
c

o3el

FORT 227 OUTFUT  RIT # O= SCALE
= SCALE
= SCALE
= SCALE
= SCALE
= SCALE
= SCALE
5

FORT

r
(8]

0 OUTFUT EIT # AME AS

[
c
c
Cc
c
c
c
c
c
c
CXXKKINITIALIZE CONSTANTSXXXX

DISAELE

QUTPUT (221)=090H

ADCC=018H

COUNTS=

COUNT&=D

TINES=0

TIME6=0

RESTARTS=

RESTART46=0

(Continued)

A ON/CFF SWITCH

= NOT USEL
= NOT USED
= NOT USED

E ON/OFF SWITCH

NOT USED
NOT US

el.

NOT USED

A ON/OFF OR RFSTART
A HI WEIGHT ALARM

A LD WEIGHT ALARM

A MALFUNCTION Al aRhM
A ROLLS TOO SLOW

A BULK SFEED

A DRIBELE SFPEED

NOT USED

FORT 229 EXCEFT FOR E)



UTI FORT/ /2

OO
QO0E2
O0E7
DOER
QOEF
O0F3
JOF7
COFR
OOFF
0103
0104
0104
0104
0104
01190
o11e
o11in
o111
0125
012K
012E
0133
0136
013A
013F
0143
014ER
014k
0153
0153
cise
0138
0162
016C
016C
0172
0172
017C
0184
0192
0192
o19n
01A2
01AS
01AS
Q1AF
G1E4
01C3
01C2
o100
0109
o105

S R e N

70

80

90

COMPILER V2,20 FAGE 0004

FORTA=0
FORTR=Q
FORTC=0
ENDCOMS=0
ENDCOH&=0
8YSTE=0
8YST6=0
QUTRUT (2295 =0
QUTFUT(230)=0
ENABLE

IF CYCLE T0O LONG, OUTFUT ROLLS TOO SLOW AlLLARN
IF(COUNTSLT.300)BD TG 4%
FORTE=(FORTE.AND.OEFH?
QUTFUT(22¢)=FORTE

IF €CALE TURNED 0OFF, 3EYT RESTARTS AND CHECK &
IF(RESTARTS.EQ,Q)GQ TO 44

COUNTE=0

TIMES=0

RESTARTS=0

NOROLLG=

ENTICOi{G=0

PORTB=(FORTE.ANL.O1EH)

SYSTS5=0

IFCNOROLLSWNELO)GD TO 410

IF EMDCOME SETs SKIF ROLL SFERD CHECK
IF(ENDCOMS .NF,0)60 TO 10C

INFUT WEIGHT

ADICH=1H

CONTINUE

IF(CADCC.ANDLBOH) LER,0)GD TO =0
WTS=ADCH

INFUT SETFOINT

ADCM=0H

CONTINUE

IF((ADCC. AN, B0H).EQ.0)GO TO 40
STPS=ANCH

IF(WTS-0.,7%STFS)70,80.80

TURN ON RULK

FORTE=(FORTE.NF,020H)

QUTFUT (2293 =FORTE

GO 70 410

TURN OFF EBULK AND TURN ON ORICELE
FORTRB={ (FORTE.OF.040H) . AND.ODFH
AUTPUT (229)=FORTE
IF(WTS-0,9%¥STFS5:410:,20.50

TURN OFF URIBELE AND RESET WEIGHT AL ARMS
FORTE=( (PORTE.ANL.OL1FH) .ORJOEH)
QUTFUT(229)=FORTE

SET UP DELAY FOR CALCULATIONS
ENDCALCS=COUNTS+50

Figure C-2. (Continued)
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UTI FORT//80 COMFILER U3,20 FAGE QoS

O1DF ZET FLAG TO SKIF ROLL SFEEDR CHECKZ2
O1LF ENDCQNG=

1

GlEa C CHECK IF TIME FOR CALCULATIONS
01E4 100 IF(ENDCALCS.3T.COUNTTOIGO TO 410
01F2 C

01F2 C

0IF2 C THIS ROUTINE CAILCULATES CYZLE TIHE
O1F2 C AND CETS WEIGHT Al ARMS

01F2 105  ENDCOMS=0

O1F7 NOROLLS=1

O1FE C INFUT WEIGHT

O1FR ANCM=1H

0200 110 TCONTINUE

0200 IF ¢ ADCC.ANT.E0H) JER, 060 TO 110
020aA 120 WTS=AULCH

0214 C IMFUT SETFOINT

0214 ANICM=0H

0214 130 CONTINUE

0214 IFCCADCC,ANDLBOH) LER. QGO TC 130
0224 140 STFPS=AICH

0228 C TURN OFF SCALE A

022E FORTE= (FORTE.,ANL.OFEH)

0237 OUTFUT(229)=FORTE

023C C CALCULATE THE TIME

023C TIMES=((WTS/STFS)%450.0)

024E C IF LESS THAN 40 SECONDS, SET LOW ALARM
024E IF(TIMES.GT.400)30 TG 150

0254 FORTE=(FORTE.,ANN, OFEH

0262 QUTFUT(229)=FORTE

0267 GO 70 170

026A C IF MORE THAN S0 SECONTIS, SET HIGH ALeRM
0264 150 TIF(TIMES.LT.S00)G0 TCO 170

0276 FORTE=(FORTE,AND, OFDIH)

027E CUTPUT(229)=FORTE

0283 C IF MORE THAN 90 SECOND'S,» SET MALFUNCTION
0283 C AND SET TIMES=450

0283 IF(TIMES.LT.900)G0 TO 170

028F FOFTE=(FORTE. ANIt, OF 7H)

0297 CUTFUT(229)=FORTE

029C TIMES=450

0242 170 SYSTS=0

0247 GO TO 410

02AA C SET RESTARTS IF SCALE TURNED OFF
O02AA 400 FRESTARTS=1

Q2AF SYSTS=1

0283 C

02p2 C

02BZ €

02R2Z C SCALE B CHECK

02R3 C IF CYCLE TOC LOMNGs TURN ON ROLLS TOO SLOW ALARM

02E3 410 IF(COUNTA.LT.300)G0 TO 415
O2RF FORTC=(FORTC.,ANT:, OEFH)

Figure C-2. (Continued)
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UTI FORT//80 COWFILER VX, 30 FAGE 000
S2C7 QUTFUT (230)=FORTC
G2CC C IF STALE B OFF, SET RESTARTS AND CHECK SCalLE @
02CC 413 IFCCINFUT(223) .ANDILQI0H) ,EQ, 060 TO S80
oZDS IF(RESTARTS.ER.0)GO TO 414
020D TIMES6=0
OZE3 COUNT6=0
CZES RESTARTS=0
G2ED FORTC=(FORTC.ANDII.O1EH)
02F1 SYST&=0
02FS 416 IF(NOROLLA&.NE.O)GO TG 40
Q2FD C IF ENDCCME SETs SKIF ROLL SFEEDN CHECK
O2FL 417 IF(ENDCOM&.HNE.O0)GD TC 490
0205 C INPUT WEIGHT
0305 ADICH=CH
OZ0A 420 CONTINUE
030A IF(CADCC.ANDL.BOH) JERL0YG0 TO 420
0314 4230 WT&=ADCI
021E C INFUT SETFOINT
031E 440 CONTINUE
031F IFCCADCC.ANLL80H) ,EG.0) 30 TO 440
0329 450 STR4=ADCD
0323 IF(WT6-0.7%X5TF6)46094704+470
033F C TURN ON RULK
O33IF 460 FORTC={(FORTC.OR.20H)
0344 OQUTFUT(230)=FCRTC
034F GO TO 40
0252 C TURN OFF BULK ANTt TURN ON DRIEEBLE
0352 470 FORTC=((FORTC,OR.A0H) s ANTI, ODFH )
035C OQUTFUT(230)=FORTC
03&1 IF(WT&-0,.9%5TFE) 4054804420
0370 C TURN OFF DRIEBELE AND WEIGHT AlLARMS
0370 480 FORTC=((FORTC.ANI!.O1FH) ,OR,0EH)
070 QUTFUT (220)=FORTC
0382 C SET UP DELAY FOR CALCULATIONS
0382 ENDCALC6=COLINT4+50
038C C SET FLAG TO SKIF ROLL SFEED CHECK
038C ENDCOMé&=1
0391 490 IF(ENDCALC6.GT.COUNTS)GOD TO 40
039F C THIS ROUTINE CALCULATES TIME NEEDED
OZ%F C SETS ALARME
O39F S00  ENDCOMé=0
02Aa NOROLL &=1
03a8 C INFUT WEIGHT
0348 ADCHM=2H
GOZAD 10 CONTIHNUE
0O3AD0 IFCCARCC.aNINLSOH) JEQ.0)GD TO S10
OZR7 520 WTS=ADCK
03€1 C INFUT SETFOINT
03C1 530 CONTINUE -
03Cc2 IF(CADCC.AND,B0H) JEQR,0)G0 TO 530
03CC 5S40 STF4=AICD
o306 C TURN QOFF SCALE R

Figure C-2. (Continued)
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UTI FORT//80 COMFILER V3,.3C FAGE CoOT
0o2ns FORTC=(FQRTC.ANTI.OFIH)
Q30F OQUTRUT (230)=FORTC
C3E4 C CALCULATE TIME&
O03E4 TIMES=({WTA/STFSIXAS0,. 0
03F6 C CHECK FOR WEIGHT ALARMS
Q3Fé IF(TIMES4.GT.400)G0 TO S50
0402 C IF TIMES LESS TH&N 40 SECONDS, TURN ON LOW ALARM
0402 FORTC=(FORTC.ANL.OFEH)
0404 QUTFUT(230}Y=FORTC
040F GO TO 579
0412 350 IF(TIMEA.LT.S500)G0 TO 3570
041E C IF TIMES HORE THAN S0 SECONDSs TURN ON HIGH ALARM
041E FORTC=(FORTC.AND.OF[IH)
0424 QUTPUT(2Z0)=FIRTC
042E 560 IF(TIMEL.LT.S00YR0 TO 579
0437 C IF TIME& MORE THAN 90 SECONIS, TURN ON MALFUNCTION &LARN
0427 C ANII SET TIME&4=450
0437 FORTC=(FORTC.AND.OF7H)
043F OUTFUT (230)=FORTC
0444 TIMES6=450
0444 570 8YSTé=0
044F GO 7O 40
0452 580 RESTARTS=1
0457 8YSTé=1
045k GO TO 40
045E STOF
0461 END

FROGRAM STORAGE= 0%22

VARIARLE

3TORAGE= 0000

TOTAL FROGRAM 3TORAGE= 278%

TOTAL VARIAELE STORAGE= 0043

SYMEOL TABLE

Q42K
0444
0412
03CC
o3cz
03R7
O3AD

540
570

S50

540
530
520

910

Figure C-2. (Continued)



UTI FORT. /80

039F
0373
Q352
0342
0329
031F
0314
030A
0391
O2FD
Q2FS
0452
02CC
02AA
0242
0264
OE1A
0224
021A
020A
0200
01F2
01Cs
OR14
O01AS
0195
OR12
017C
0172
0162
0158
01g4
014E
02ER3
0143
011D
0104
IFne
3FDA
3FDE
3FE2
JFE4
3FE&
3FER2
3FEQ
3FEA
JFEER
JFEC
IFED
3FF1
3FFS
3FF7

500
42
470
450
as
440
430
420
490
417
414
Sa0
415
400
170
150
450.7
140
130
120
110
105

47

410

a4

45

40

FORTA
STF4

WT&
ENDCALCE
TIMES
COUNTS
RESTART S
NOROLL &
FORTC
ENDCO S
SYSTS
STFS

WTS
ENICALCS
TIMES

Figure C-2.

COnFILER 3,30

(Continued)

FARE 0208
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UTI FORT /82 ZOnTILER U3, 30

2IFF9
IFFE
JFFC
3IFFD
3FFE
3FFF
F714
F719
F718
04F 6

COUNTS
RESTARTS
NOROLLS
FORTE
ENDICONS
SYETS

ADCD

AlCC

ADCM

FLOAT LDEERUG

Figure C-2. (Continued)
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[eTeleTe]
DG
QQ00
[¢]a 0 10]
0060
COo00
[9192e]s)
0000
0000
[o]eTe]]
0000
0000
00090
oQ0)
Q0000
0QCe
onoe
0050
[aleXelM]
2000
0000
Q000
Q000
0000
0030
[e1ee10]
000
0000
0000
0000
0000
0000
0000
Q000
0000
[¢70]¢19]
0000
0000
0000
[oJalely}
0000
000G
0000
Q000
000¢
0000
0000
0000
0000
0000
35000
0000

OO0O0O0O00CO0000O0N000000000N OO0 O0O0O000OND IO 0NN D0MNoE0)
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COMPILER VZ.3 FAGE 0001

TITLE! REV2Z.FTN

AUTHOR: EVERFTTE M., ELDRIDGE

NATES 5$-5-81

LAST REVISION DATE: 7-13-21

REVISION: REMOVE DIVIDE EBY SIX IMN INTERRUFT ROUTINE

THIS FROGR&M OFERATES TWO EATCH SCALES. THE
QFERATOR INTERFACE WITH THE MICROCOMFUTER
CONSISTS OF THE FOLLOWING:

(1} TTY THIS DEVICE IS USED TO CHANGE CONSTANTS,
TUCH AS SETFOINTS. CYCLE TIME, ROLL SFEED
SETFQINT(RIE) s ANDI ROLL STOF SCTPOINT(MIS),

IT ALSD INUICATES ALARM MESSAGES ANI CONSTANT
VAILLES DN REQUEST,

(2) aLARM HORN  ONE FOR EACH SCALE. THIS DEVICE
HOGTIFTES WHEN AN ALARM HAS BEEN SENSELD.

(1Y SCALE OH/0FF SWITCH ONE FOR EACH SCALE. WHEN
It THE *OM* POSITIONs THIS DEVICE FUTS THE

(4) FIOWER ON/OFF SWITCH THIS DEVICE TURNS FOUWER

ON THE MICROCOMFUTER.

SUEBRDUTINFS AND INTERRUFTS

INTERRUPT 70 CLOCK INFUT

CoUTS: CUTFUT TO TTY

CINF? INFPUT FROM TTY

IAITIALIZE! INITIALIZES I/0 ANDI CONSTANTS
ARUN? RUN SCAILLE A

ERUN? RUN SCALE E -

CHOOSE:! FIND WHICH SCALE IS CHOSEN
FRLIST: LIST VALUE OF CONSTANTS ON TTY
YN! CHECK IF CONSTANT 13 NECESSARY

VALIN: GET NFEW VALUE FROM TTY

FACTOR?: COMFUTE NEW CONSTANT VALUE

WHAT: DECIDES WHAT FUNCTION TO IO

HORNA! ALARMS FOR SCALE A

HORNE ! ALARMS FOR SCAILLE K

CALIBRATE! WRITES VALUE SCALE’S A/D TO TTY

TTY INFUT COMMANDS

KEY FPRESSED ASCII VALUE FUNCTION

CONTROL E - 0SH MIS INFUT
CCONTROL D O4H EDS INFUT
CONTROL T 14H CYCLE TIME INFUT
CONTROL S 13H SETFOINT INFUT
CONTRCL A O1H SCALE A CHOSEN
CONTROL R O2H SCALE E CHOSEN
CONTROL L OCH LIST CONSTANTS
CONTROL H 0gH LIST ALARMS
CONTROL Z 1AH CALIEBRATE

SET STARTING ADDRESS OF EFROM
COMFILER(1)=00H

Figure C-3. Program Listing for Second Revision



UTI FORT 7RG

D206
FRIVRVY:S
00Cs
0006
0004
0004
00046
Q00&
0006
00G4
QONGE
0006
0006
Q0Cs
0004
0004
0006
004
000&
Q006
0006
0004
Q006
00046
0006
0006
0006
0004
0026
G004
0008
00046
Q004
0004
0004
0006
000&
0006
0006
0006
000¢&
000¢
0006
Q004
00064
0004
DC0&
0006
000&
0006
0004
0006

I Ew

(o]

DOO000000a0000NO00060 00

OO0OOMNOO0O000000O000000n0

Figure C-3.
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CORFILER WILAC FAGE 0002

INITIALIZE THE A/D EBOARD MEMORY MAFFED LOCATION
COMPILER(Z)=0F719H

INTEGERX1 ANCC,ADCM

CONFILER(3Y=0F71RH

INTEGER®2 ADRCD

SET LASY ADDRESS OF RaM
COMFILER(3)=03FFFH

DECLARE GLORAIL VARIARLES

MISCELLANEQUS VARIAELES

EXFLANATION OF VARIAELES

TBLANK=-(NOT USEIN=1,WILL CAUSE TTY IN TO SKIF SCALE RUN
OBLANK~(NOT USED)=1, WILL CAUSE TTY OUT TO SKIF SCALE RUHN
CHIN(1)-CHARACTER INFUT FROM TTY

SCALE-SCALE REQUESTED FROM TTY

WHICH-FUNCTION OR CONSTANT REQUESTED FROM TTY
SKIFWHAT~TF=1y CONSTANT HAS EEEN CHOSENs SKIF SUR WHAT
SKIFYN=-IF=1, YES HAS BEEN RECEIVED, SKIF SUE YN
STAT-STATUS FROM TTY FORT

FORTA-FARALLEL INFUT fORT STORAGE

OUMMY-CHARACTER TO DE QUTPUT ON TTY

CO-STORES LOCATION OF TTY OUTFUT ROUTINF COUT
CI-STORES LOCATION OF TTY INFUT RQUTINE CINF
NEWYAL-NEW CONSTANT VALUE

LETTER-VALUE QF CONSTANT OUTFUT IN WRITE STATEMENT
RENEW=-FLOATING FOINT YAILUE OF NEWVAL

INTEGER¥1 IELANK»OBLANK,CHIN(1)SCALE

INTEGERX1 WHICH:SKIFWHAT,SKIFYN,STAT,FCORTA
INTEGERX2 DUMMYs»CO»CIsNEWVALSLETTER

REAL &4 RENMNEW

JARIAELE DESCRIFPTION FOR EACH SCAILE ARE SIMILAR.
REFLACE % WITH SCALE LETTER (*A* OR'E")

SYST*~IF =1,8KIF START CHECK

NOROLLXx-IF =1, SKIf ROLL SFEED CHFCK
FORTE-FARALLEL OUTPUT FOR SCALE A

FORTC-FARALLEL OUTFUT FOR SCALE E

SkAX-IF =1,8KIF SLOW ROLL CHECK

ALARMX-STORAGE WHICH TELLS ALARMS DETECTED
RESTART*--IF =1,RESTART IS NFELED .
ENDCOMX-COMPARISON FOR ROLL SFEED COMFPLETED
M¥-INTEGER STORAGE FOR MIS CONSTANT

B¥-1HNTESER STORAGE FOR RIS CONSTANT

TIMEX-CYCLE TIME CALCULATELD

SCHT*-SYSTEM COUNT

ENUCALC¥-LHEN NREW CALLCLHL.ATION FOR SCALE CAM EEGIN
C¥-INTEGER STORAGE FOR CYCLE TIME CONSTANT
SXx-INTEGER STORAGE FOR SETFOINT

WTx-REAL VALUE OF WEIGHT RECEIVED

WTI*-INTEGER VAI.UE OF WEIGHT RECEIVED

EOX~-REAL STORAGE OF RIS CONSTANT

(Continued)



UTI FORT /20

0ONOL
O0GE
0004
Q004
COCA
0O004&
000s
0006
0006
D004
0Cos&
0004
0006
0006
0Co&
0806 €
co0&
0006
VOG&
[als To2CH
0006
0004
0006
3004
nN04D
0040
0040
0040
0040
0049
0040
0044
0054 C
0054
0CsC
0044
0072
0072
0074
GoRe2
0087
208C
Q094
OQ9C
00AA
COR2
DOBA
OORF
o0C4 10
QOLCo 11
oonc

GOE2

DOSO000 00N

a0

ToNoo

[y

[}

«

Figure C-3.

124
COMPILER V3,30 FAGE 0003

MISkX-REAL STORAGE OF MIS CONSTANT

ERIX-INTEGER STORAGE OF EDS COMFARISON AHQUNT
HISI¥-INTEGER STORAGE OF MIS COMFARISON AMOUNT
COUNTX-REAL STOFAGE OF CYCLE TIME CONSTANT
STPK-REAL STORAGE 0OF SETFOINT

LO%~1.0W ALARM SETFOINT

HIX-'1IGH AlLARM SETFOINT

HIHIX-MALFUNCTION ALARM SETFOINT

ROLLX-ROLL SPEED ALARM SETFOINT

THESE VARIARLES ARE FOR SCALE A

INTEGER¥1 SYSTAWNOROLLAFORTE»SKAA s ALARMA
INTEGER¥1 RESTARTAENUCOMA»MA,EA

INTECERXZ TIMEA, SCNTAYENICALCASCAYSAIMISIAEOTASWTIA
INTEGERX2 LOASHIA HIHIA,ROLLA

REALX2S WTA RIAMISA.COUNTASTFA

THESE VaRIAELES ARE FOR SCALE E

TNTEGERX1 SYSTENOROLLEsFPORTC,SRAE, ALARME
INTEGER¥1 RESTARTE»ENDCOME, MR, KK

INTEGER®2 TIMFEs SCNTE) ENIICALCE,CE)SEsMISIBENIE WTIE
INTZGER¥2 LOBWHIE HIMIE,ROLLE

REALY4 WYB)BDE)MISE,COUNTE,STFE

SET STARTING ATDRESS FOR FROGRAM CODE
COMFILER(2)=040H

INTERRUFT SERVICE ROUTINE!: THIS ROUTINME
INCREMENTS SYSTEM COUNT FOR EACH SCALE

‘SCHTA AND SCNTE). IT ALSO STARTS NEXT

SCALE CYCLE AND IESETS SCALE COUNTS TO O,

IT IS INITIALIZED BY & LOW FULSE ON FIN J1-49.
INTERRUFT 7 .

SCNTA=SCNTA+L

SCNTE=SCNTE+Y

CHECK FOR SLOW ROLL SFEED

IF(NOFOLLA.NE.ODGD TO 5

IF(SRAALNE.0)GO TO S

IF(3CNTALLT.ROLLAYGO TO S

SET ALARM BIT ANN TURN ON HORN
ALARMA=ALARMA.OR,O01H

FORTE=FORTE, DR, O2H

OUTFUT (229)=FORTE

SRAA=1 .
IFINOROLLEVHE.O)GO TO 10

IF(SRAE.NE.0)GO TO 10

IF(SCHTE.LT.ROLLE)GO TO 10
ALARME=ALARME,.OR,O1H

FORTC=FDORTC.OR,02H

SUTFUT (220)=FORTC

SKAE=1

TF(SYSTA)11:11,20

IF(SCNTALLT.TIMEAYGO TO 20

SCNTA=0

HOROLLA=0

(Continued)
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UTT FORT/ /80 COMPILER V3, 30

00EF C© TURN ON SCALE A
02E7 FORTE=(FORTE.OR.O1H)
QCEC QUTUT (229 =FORTE
OOEF SYSTA=1

QOFZ2 20 IF(3YSTE)I21+.21,320
QOF7 21 IF(SCNTE.LT.TIMEE)GO TO 30
010k SCHTE=0

0111 NOROLLE=0

0118 C TURN ON SCALE E
0116 FORTC=(FORTC.OR,O1H)
O11E OUTPUT(220)=FORTC
O11E CYSTR=1

0122 10  ENALLE

01272 RETURN

3100 N

FROGRAN STORAGE= 0240

VARIARLE STORAGE= 0000

SYRROL TARLE

0122 20
OOFD 21
QOF3 20
0oCE 11
0vCa 10
GoRc S
0054

[y

Figure C-3. (Continued)
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HYY OFORTZ /80 COMFILER VZ,3C FAGE 0005
Q129 C
0129 SUBRQUTINE ARUN
0129 INLINE/QCSHy QUSH OESH. OFSH/
0120 ¢ IF SCALE & TURNED OFF. SET RESTART=1,
o120l T SYSTA=1, AND RETURN
o120 300 IFCCINFUT(228) .ANDLOIH) LEQ.0)GOD TO 490
0136 IF(RESTARTAEG.0)G0 TO 246
GL3E ENDCOMA=0
0142 SCNTA=0
0149 TIHEA=0
014C FESTARTA=O
0151 NOROLLA=1
0158 EYSTA=0
(e Rits 345 IF(HMOROLLAWGNE,C)GO TD 495
TLan . IF FEED COMFLETE, SKIF ROLL RUN FART
Sled IF (ENDCOMAHEL2)G0 TO 400
o148 C THFUT WEIGHT OF A
0162 ARCM=1
01&D 35 CONT THUE
016D IF{(ARCC,ANDLBOR)Y JEQR.0)GO TO 35
0177 WTIA=ANCD
0120 C IF WTIA<EBIIAy TURN ON BULK
Q170 IF(WTIA-EDIA)Z70,5380,380
o18C 370 FORTE=CORTE.OR.20H
01¢7 QUTELT(229)=FORTE
019C GO ~0 495
017F C IF WTYIA<MISIAY» TURN ON DRIEBELE AND TURN OFF RULK

01°F 320 IF(WTIA-MISIA)3BRS,I20,»390
Q1AE 325 FPORTE=(FORTE.QR.40H),AND,ODFH

O1EE QUTPUT (229 =FORTE

o1Co GO TO 4°%

C1CE 90 FORTE=FORTE.ANT.OLFH

oLice CUTFUT(229)=FORTE

Q1mD C SET UF S SECOND DELAY EBEFORE CALCULATIONS
Q10 EMLECAI.CA=SCNTA+S0

o10a ENDCOMA=1

210F C CHECK IF TIME TQ CALCULATE

O1DF 400 IFC(ENICALCA.GT.SCNTAIGO TO 495

01D C THIS FORTIOM CALCULATES TIME NEEDED AND SETS
OlED C ALARMS

GLED SYSTA=1

01F2 ENDICOMA=0

O1F & NOROLLA=1

VIFA C INFUT WEIGHT VALUE

O1FA ADCM=1

O1FF 410 CONTINUE

OLFF IFCCADCC.ANTIL.B0H) ,EQ. 0G0 TO 410
020¢ WTA=ALCD

0212 € TURN OFF SCALE A TO ALLOW IT TO LUMF
02132 FORTE=FORTER.AND.OFEH

N21C QUTPUT(229)=FCRTER

0221 ¢ CALCULLATE THF TIME NEEDED

Figure C-3. (Continued)



uTI

Leleded ]
0232
D233
Qa9
025F
0250
0275
027K
€28z
23R
aneo
02eS
nUee
L2A0
Q2AS
O2AM
O2AE
O2RZ
0O2ké

Yol 1

Vel s

FORT., 72C

49%

COMFILER V330 FAGE

TIMEA=((WTA/STFA)IXCOUNTA)

CHECK FOR AlLARMS
IF(TIMEA.LT.LOA)A! ARMA=Al ARMA,OR . QOTH
IF(TIMEA.GT . HIA)ALARMA=ALARMA,.OR, 04H
IF(TIMEA.LT HIHIAIGE TO 470
ALARMA=ALARMA .OR, O8H

TIMEA=CA

IF{ALARMALEQ.O0YCO TO 4890
PORTE=FORTE,.OR.,02H

QUTHUT(Z227)=FORTE

SYSTA=0

GO TO 499

FORTE=FORTE, ANTI, 02H
QUTFUT(229)=FORTE

NOROLIL.A=0

RESTARTA=

SYETA=1

[NLINE/OF1HsQELH» QLIIH:OC1H/

RETURN

END

FROGRAM STORAGE= 0298

VARIAELE STORAGE= 0000

SYMROL

O29C
027k
O1FF
01C3
O1R!
O12F
018F
015D
O1DF
02E2
o158
0278
0120

Figure C-3.

480
470
410
220
z85
380
370
250
400
499
344
490
00

TARLE

(Continued)

PIVIVE
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UTI FORT//780 COMFILER WZ,3C FAGE Q007

02K7 €

Q287 C

O2R7 SURROUTINE ERUN

G2R7 INLINE/CCSHsODSH» OESHOFSH/

O2RE C IF SCALE E TURNED OFFs SET RESTARTE ANTI SYSTH

02RE C TO 1 AKRD RETURN

O2KEE 600  IFCCINFUT(228),ANT, 10H) ,EQ.OHIGO TQ 790

02Ca IF{RESTARTE.EQ.0)GO TO 446

02CC ENDICOME=0

0201 SCNTHE=0

[ee] (g TIMEE=0

020A RESTARTL=0

O20F NOROLLE=1

Q2EZ SYSTE=G

O2E& C IF WAITING FOR SCALE STARTs RETURN

O2ES S48 IF(NORDLLE.NE,OIGD TC 79%

OREE C IF FEEI! COMFLETE, SKIF SCALE FEED' FART

O2EE IF (ENDCOMEWNFEL,0YG0 TO 700

02F4 C INFUT WEIGHT FOR R

Q2F 4 ALCM=3

02FER 459 CIONTINUE

O2F K IF((ADCC.ANTIL.B80H) .EQR.0)G0 TO 450

0305 WTIE=ADCD

O30k C IF WTIE<RDIE. TURN ON RULK

030k IF(UTIE~-RDIR)Y&70558094680

031A 670  FORTC=FORTC.OF.20H

0325 OUTPUT(230)=FORTC

032A GI TG 795

0320 C IF WTIB<MISIEs, TURN ON DRIBELE AND TURN OFF EULE

0320 680 IF(WTIE-MISIE)SC5,490,490

033C 483 FORTC=((FORTC.OR,30H) .AND. ODFH)

0349 QUTFUT(230)=FORTC

0O34E GO TO 79<

0281 C IF WYIE:> OR =MISIEs» TURN OFF DRIEEBLE

0351 690 FPORTC=FORTC.ANTI,01FH

¢i5¢9 QUTPUT(22D)=FORTC

038E C SET UF & SECOND TIME DELAY EEFORFE CALCULATIONS
I5E ENIICALCE=SCNTE+50

03268 ENIICOME=1

o360 C IS IT REATIY FOR CAIL.CULATIONS

G346l 700 IFC(ENDICALCR.GT,SCNTE)GO TO 795

O37E C THIS PORTION CALLCULATES TIME NEEDED ANY SETS
037 C AL ARM3

DITR SYHTE=1

0320 ENDCOME=0

038 NOROLLE=1

o322 ¢ INFUT WEIGHT OF E

0Zes ADCM=3

0320 710  CONTINUE

033n IF¢(ADCC.AND, 80H) .EQR.0)GO TO 710

0297 WTE=ANCD

0341 C

Figure C-3.

TURN OFF SCALE B TO ALLOW DISCHARGE

(Continued)
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UTI FCRT//30 COMPILER VI.3D FAGE 0008
N2a1 FORTC=FORTC,ANN, CFEH
O3aA DUTFUT(220)=FORTC
O3AF C CALCULATE TIME REQUIRED
03AF TIMEE=« (WTRB/7STFLR) XCOUNTER)
03C1 C CHECHK Fore ALARMS
2301 IF(TIMEE.LT.LOR)ALARME=ALARME,OR.02H
o307 IF(TIMER.GT.HIB) ALARME=AL ARME, OR . 04H
O3ED IF(TIMEE.LT.HIHIR)GOD TO 770
O3FEk ALARME=ALARME,OR.08H
0402 TIMER=CE
0409 770 IFC(ALARME.EQ.0)GO TO 780
0411 FORTC=FORTC.OR.0O2H
34179 QUTFUT (230)Y=FORTC
a1z F8C SYSTE=0
GAR3 GG TO 79¢<
0426 790  FORTC=FORTC.AND.O2H
0A2E QUTPUT(230)Y=FORTC
04332 NOROLL &#=0
0428 RESTARTE=1
043C SYSTR=1
04490 795 IHLINE/OF1Hy»OE1HsOD1H»OC1IH/
U444 RETURN
3445 END

FROGRAM STORAGE= 0398

VARTAELE STORAGE= 0000

SYMBOL TAEBLE

041E 720
0409 770
o3gn 710
0351 490
O3IF 48%
QI2N 420
031D 4670
Q02FE &S50
O3&D 700
Q450 795
C2ES 548
G424 750
OZER 609

Figure C-3. (Continued)



https://IF(TIMEB.GT.HIB)ALARMB=ALARMS.OR

UTI FORT//8C COMPILER VI.3C FAGE 2009

0435 C

0445 C

D445 SUERQUTINE COUT

0445 C THIS ROUTINE TAKES VARIARLE LQCATED IN THE

0445 C C REGISTER AND' FLACES IT TQ THE TTY. IF THE
04435 C STATUS BIT IS NOT SET THE ROUTINE WILL Call
0445 C THE SCALE RUN FROGRAMS WHILE WAITING.,

0445 C CONTENTS OF A AND C REGISTER IS DESTROYED,

044S C

0345 100 INLINE/OFSH/
REEY-) 110 IFCCINFPUTCOEDHY ,ANDILO1H) .NE.O)GOD TO 120

C44F IF(OBLANK.NE.O)GO TO 115

0s57 CaLl ARUN

045 CALL ERUN

04ash 11& G0 70 110

360 120 INLINE/?9H,32H, ADDRESS (DUMMY) /
QAacd4q OUTFPLUT (CECH) =DIUMMY

0449 INLINE/OF1H/

0464 RETURN

Q46E END

FROGRAM STORAGE= 0038

VARIALKLE STORAGE= 0000

SYMEQL TAELE

GATD 118
0440 120
0444 110
0445 100

Figure C-3. (Continued)
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HTI FORT//Q0 COMPILER V3,3C FAGE 0010
0458 C

44k SUBRQUTINE CINF

044R C THIS ROUTINE TAKES KEYPRESSED FROM TTY AND
045k C INFUTS INTQ RUFFER IF CARRD, CONTENTS OF
Q4R C A REGIZTEZR DESTROYED,

CASE 125 INLINE/OCEH/

S4&C IF(CARRYOFF)IGO TO 130

046F CALL CouT

0472 GO TO 145 )

N475 120 IFCCINFUTC(OEDH).AND.O2H) . NE.0O)GO TO 140
047E IF(IBLANK.NE, OGO TO 135

0488 CALL ARUN

0489 CALL BRUN

042C 135 GO TO 130

04eF 14C  INLINE/OLEHsQECHsOE&H O7FH/
492 145 INLINE/OCIH/

0424 RETURN

0495 END

FROGRAM STORAGE= 0042

VARTABLE STORAGE= 0000

SYMBCL TAERLE

022C 125
0A48F 140
0493 145
D47% 13¢
C45F 125

Figure C-3. (Continued)
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UTI FORT//80 COMPILER Y3,3C FAGE 0011
0495 C
0495 C
0495 SUBROUTINE INITIALIZE
0495 € THIS ROUTINE INITIALIZES ALL THE FARALLEL
0495 C [/0» ANALOG I/0» SERIAL /0, AND SYSTEM CONSTANTS.
0495 C .
0495 200 DISARLE
0496 C INITIALIZE SERIAL FORT
0496 € 20 MA CURRENT LOOP» 300 FAUD, FARITY OFF,
0494 C ¢ OF BITS=8, #0F STOF RITS=1
0496 DUTPUT (OEIH) =0CFH
0494 OUTFUT COELH) =025H
049€ INLINE/21Hy ADIRESS(COUT) 9 22H, ANDRESS (CO) /
04A4 INLINE/21Hs ADDRESS(CINF)Y » 22Hs ANDRESS(CI )/
040A C INITIALIZE PARALLEL I/0 FORTS
04AA C FORT OE4H [INFUT  BIT #0 = SCALE A& ON/OFF OR RESTART
0444 C (228) 1 = NOT USED
04AA C 2 = NOT USED
044A C 3 = NOT USED
04AA C 4 = SCALE R ON/OFF OK RESTART
04AA C - S = NOT USED
04AA C 6 = NOT USED
04AA C 7 = NOT USED
04AA C SCALE A
048A C FORT OESH OUTFUT FEIT 40 = SCALE A ON/OFF
04AA C (229) 1 = ALARM HORN
04AA C SCALE R 2 = NOT USED
04AA C FORT OE&H 3 = NOT USED
04AA C (230) 4 = NOT USED
04AA C S = BULK SFEED
04/A C 6 = DRIBBLE SPEED
04AA C 7 = NOT USED
04aA €
04AA DUTFUT(231)=090H
04AE DUTPUT(229)=0
04R2 OUTFUT (230)=0
04F6 C
04E6 C INITIALIZE A/D
0486 C THIS INITIALIZES EBOARD SO THAT WHEN:
04E6 C ALCM=1, THEN ANCD=WEIGHT OF SCALE A
04K6 C ADCHM=3, THEN ALICD=WEIGHT OF SCALE R
04E6 C
Q4Rk6 ANCC=018H
OARR C
04RR C INITIALIZE CONSTANTS
CAEB DUMMY=0
04C1 IBLANK=0
04Cs OELANK=0
04C? STAT=0
04cI SKIFWHAT=0
04Dt SKIPYN=0
0404 CHINC1)=0
Figure C-3. (Continued)



UTT FORT//20 COMPILER VUZ,3C

d4ang
GaDEk
04k
N4ES
D4ET
QAEC
O4EF
04FS
O4FR
QAFE
0508
OS0F
0514
0517
ColE
NSIE

0522

el al

0525

0529
052F
0539
0540
0547
054K
055
0357

)
DBH2
0588
OS6N
05790
0576
057C
OL7F
0589
0S8F
0592
0594
0599
ol il
Q3A0
0O5A4
DEAA
[0a) 1)
O%RE
QaC2
Q3C?
QICC
o1} On)
OSn7
oson
0SEZ

SCALE=0
WHICH=0
LETTER=0
NEWUAL=0
MA=90
BA=70
CA=450
SA=0
SCNTA=0
COUNTA=450,0
TIMEA=O
SYETA=0
NOROLLA=0
RESTARTA=0
ENDICOMA=0
SRAA=0
FORTE=0
ALARMA=0
ENDICALCA=0
MISA=0,0
EDIA=0.0
STFA=O0. 1
MISIA=0
EDIA=0
LOA=400
HIA=500
HIHIA=900
ROLLA=300
ME=90
EE=70
CE=450
Sk=0
SCNTE=0
COUNTE=450.0
SYSTE=0
NOROLLE=0
RESTARTE=0
ENDICOME=0
SRAR=0
FORTC=0
ALARME=0
EMOCALCE=0
MISE=0.0
EDE=0.0
STPE=0.1
MISIE=0
BOIE=0
LOE=400
HIE=500
HIHIE=900
ROLLE=200
ENAELE

Figure C-3. (Continued)
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UTT FORTZ/30 COMPILER V3,20 FAGE 0013
0504 RETURN
DTED END

FROGRAM STORAGE= Q334

VARIARLE STCRAGE= 0000

SYMBOL TAERLE

1A7¢ 0.1
1AsC C.0
1A&68 450,0
0495 200

Figure C-3. (Continued)
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UTL TDRYT/ /80 COMPILER VUZ,3C FAGE 0014

CSES €

030 C

QSES SUERQUTINE FRILIST

QEES T DUTFUTS VALIIES OF CONSTANTS FOR SCALE CHOSEN
0SES C TO TTY

O3ES 1200 IF(SCALE.ZR.041H)LETTER=MA

0SF7 IF(ZCALE.EQ.042H)LETTER=ME

0609 WRITECCO,12Z20LETTER

0617 1220 FORMAT(’ MATERIAL-IN-SUSFENSION = I UL
0617 IF(SCALE.EQ.O41H)LETTER=EA

0&29 IF{SCALE.EQ.042H)LETTER=ER

0&3F WRITE(COy1230)LETTER

0649 1220 FORMAT(Y BULK/DRIERLE = /,I1247%,7)

0649 IF(CCALE.EQ.Ca1H)LETTER=CA

QHE7 IF(SCALE.EQR.Q42H)LETTER=CE

(15865 WRITE(ZQ.1240)LETTER

0673 1240 FCORMAT(’ CYCLE TIME = ‘,I3,’ TENTHE OF SECONDS. )
04672 IF{(SCALE.ER.041H)LETTER=34A

0681 IF(SCALE.EQ.042H)LETTER=SE

Q&H2F WRITE/CO-12S0)LETTER

069 1250 FORMAT(’ SETFQINT = ‘,I3,’ FOUNDS,’)

049U RETURN

0&9E ENL

FROGRAM SYORAZE= 03224

VARIADIL STORAGE= 0000

SYHECL TARLE

OGS 1200

Figure C-3. (Continued)




0T

N&OE
NEPE
069E
O&HPE
Q49E
069E
049E
069E
049E
Q&Rd
0&AE
Q&AL
0681
csnp
[RF-Ro
G402
O0ACH
SEDF
O&ED
OLED
Q&F7
0709
0717
0717
0721
Q729
c729
0731
QTS
O7IE
NP3IE

0v3
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FORT. /00 COMPTLER V3,30 FAGE 0015

on

SUERRQUTINE HORNA

c THIS ROUTINE QUTFUTS ALARMS FOR SCALE A

€ ALARMA EIT # 0 = 1, SLOW ROLL SCEED
c 1 =1, LOW WEIGHT

Cc 2 = 1y HIGH WEIGHT

c 2 = 1s MALFUNCTION

1300 TF(ALLARMA.NE,0)GD TQ 1204
WRITE(CO.1201)
1301 FORMAT(’ NO ALARMS’)
GO 7O 1240
1304  TF((ALARMA,AND,O1H) .EQ.0)GO TO 121
WRITE(CQ»1205)
1205 FORMAT(/ ROLL SFPEED TOO SLOW. )
1310 IFCCALARMACANDLO2HY ,ER,O0)G0 TO 12290
LETTER=(UTA/4095,0)1%200.0
WRITE(CO+1315)LETTER
S FORMAT(’ LOW WEIGHT = 7,13+’ LES.’)
20 IFCCALARMALANDL04H) LER.0)GO TO 1330
LETTER=(WTA/4095,0)%200,0
WRITE(CO,»132S)LETTER
1329 FORMAT(’ HIGH WEIGHT = “,I3,‘ LES.,’)
1320 IF(CALARMALANTIL,OBH) JER,0)G0 TO 1340
WRITE(CO,13235)
1335 FORMAT(’ SCALE MALFUNCTION.’)
134C FORTE=FORTE.,AND., OFDH
QUTPUT(229)=FORTE
SRAA=C
ALARNMA=0
RETURHN
END

FROGRAM STORAGE= 0288

YARTABLE STORAGE= 0000

STHMEOL TAERLE

w717
1B2F
1B2A
TEHED
3603
0729
[$73:39
DEPE

1320
204,90
409g,0
1520
1310
13240
1304
1300

Figure C-3. (Continued)




AT FORT S 30

O73F
O7IF
n73r
0O73F
O73IF
O73F
Q72F
073F
072F
0747
07 4F
Q7 4F
o752
2PEC
PR
07&4
D7 LE
0720
G73E
078&
0798
C7AA
O7ER
ozge
o7Ccx
O71ThA
O07CA
O7n2
ornz
orng
O7NFE
O7EQ

o0)

OO0 0,

1408
1401
1403
1405

1410

1415
1420

1425

143¢

1435
1240

CORSTLER VI Z0 FAGE

SURFRQUTINE HORNFK

THIS ROUTINFE QUTFUTS ALARMES FOR SCALE R T TTY

ALARKE EIT 4 0 = 1. ROLLS TCQO SLOW
1 = 1y LOW WEIGHT
2 = 1y HIGH WEIGHT
3 = 1y MALFUNCTION
o

IFCALARME.NE, OGO T
WRITZ(COy2401)
FORMAT (" NO ALARME )

GO TO 1440

IFCCALARMEVANTILOLHY LEQ.C)GO TO 1410
WRITE(CO,1405)

FORMAT (7 ROLL SFEED TOO SLOW, )
IFCJALARME,ANTLO2H VER. QIGO0 TO 1420
LETTER=(WTE/4095,0)%200.¢
WRITE(COs 1415 LETTER

FORMAT (Y LOW WEIGHT = “yIZy’ LES.’)
[ FCCALARME, ANDLO4H) WEQ.0)G0 TO 1420
LETTER=(WTE/4095,0)%200.,0
WRITE(CO»142SLETTER

FORMAT (7 HIGH WEIGHT = I3, LES,’)
IECCALAMHE.ANDLOBH) WER.D)GO TO 1440
WRITE(CO,1435)

FORMAT (Y SCALE MALFUNCTION')
FORTC=FORTC.AND, OFH

QUTFUT (230)=FORTC

SRAR=0

ALARME=C

RETURN

END

1404

F-ROGRAM STORAGE= 0287

VRRIAELE

GYMEDL TAELE

OFHE
G78E
0744
D70k
[
H7S2

O7EF

1420
1420
1410
1440
1304
1400

STORAGE= 0000

Figure C-3. (Continued)
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UTI FORT/ 80 COMFILER V3,20 FAGE 0017

eTEC €

37E0 C

O7E0 SUERQUTINE CHOQSE

DFEQ C THIS FCUTINE DECIDES THE SCALE UHICH WAS
TZ0 C WAS REQUESTED FROM THF TTY

C7EQ 1270 READ(CIERR=102S)3TRING(CHINS1)

Q7F2 C IF CHARACTER IS CONTROL A» SCALE A CHOSEN

O7F2 IF(CHING1) WNFL,O1H)GO TO 1020

O7FE - SCALE=41H

O7FF 1005 WRITE(CO,1010)SCALE

080U 1010 FORMAT(* GCALE “,Als’ CHOSEN, *)
o8Clr 1015 RETURM

OZ0E 1020 [F(CHIN(1).NE,O2H)GO TO 1015

0817 SCALE=042H
GolA GO TO 1008
02in RETURN

081 1028 WRITE(NQ,10Z0)

C826 1030 FORMAT(’ INCORRECT ENTRY, ENTER AGAIN. 7
0828 GO TO 1000

0e2s END

FROGRAM STORAGE= 0137

VARIARLE STORAGE= 0000

SYMEOL TARLE

ceon 1015
J7FF 1008
OB0E 1020
Q0B1E 1025
GTEQ 1030

Figure C-3. (Continued)




JBIE
0S%0
Q850
IDTA
CEG0
ORGE
DRELEE
O0S&F

TURT 72D

120
130

LA I
(]

e

COMPILER U3, 30 FAGE 0018

SURSOUTIME CALIRRATE

THIS ROUTIME INFUTS THF PRESENT VALUE OF CHOSEN
SCALE "SANALOG INFUT AND WRITES IT TO TTY.
IF(SCALE.EQ.42H)GD TO 120
IF{SCALE.NE41H)G0 TO 150

ADCH=1

CONTINUE

IF(CADCT.ANLL20H) L EQ.0)GOD TO 110

GC TQ 140

ADCH=Z

CaNTINMUE

IFCIADCCLANDLBOH) LEQ.0)GO TO 130
LETTER=ATICD

WRITE(CD»14S)LETTER

FORMAT (7 ANALOGR INPUT= “,I5)

RETURHN

END

FROGRAM STORACGE= 0093

VARIABLE

CYMEBIL TAEBLE

RS0
D05A
3833E
086E
R4k
0329

130
14c¢
110
129
120
100

STORAGE= 02000

Figure C-3. (Continued)
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UTI FORT//8C

C
C

0877
o0nga
08973
ane?
LY

YT

arbie
DERCe
0gCe
0gecs
OeCE
OBCE
osha
Q8DE
OZE®?
Q8FE
ORFE
OQFE
oeny
3Y0F
o?1ie
N92¢
eI
0?2324
09324
(3937
0937
0?40
0944
0951
QGF
QP&D
0940
076D
OR72
073
[e e 1]
OR7E
Oe7E
Q97E
avg7
(3984
O98F
0990
990
0999

el

c

9]

)

C

c

1038

140

1050

R e2-Yo)

1045

1072

1020

1088

1090
1095

1094
1097

1106

1110

COMPILER V3, ZC FAGE 2019

SURRQUTINE WHAT

THIS ROUTINE DEZIDES WHAT FUMCTION THE OFERATOR
HAE REBUESTED FROM THE TTY

JFASCALE.EQ.0GD TO 1198

CHECK FOR MIS
REAINCIsERR=109&6)STRING(CHINy 1)

IF(CHINCI)Y NE.OSH)GO TO 1050

WHICH=CHINC(1)

IF(SCALE.EQ.4IH)LETTER=HMA
IF(SCALE.EQ.4ZH)LETTER=MK

UFRITE(CC, 1O40ILETTER

FORMAT (¢ THE FRESENT VALUE IS “»I2s/%.% 9/,
© 00 YOU WANT TO CHANGE IT? *)

GO 7O t09%

CHECKX FOR EDS

IF(CHINGL) JNE.O4H)IGO TO 1040

WHICH=CHIN{1)

IF(SCALE.EQ.41H)LETTER=EA

IF(SCALE .EQ.4ZH)ILETTERSEE

GO 70 1035

CHECK FOR CYCLE TIME

IF(CHIN(1:.NF.14H)GO TO 1080

WHICH=CHINC(1)

IF(SCALE.EQ.41H)LETTER=CA
IF(SCALE.EQ.42HLETTER=CE
WRITE(CC«1070)LETTER

FCRMAT (7 THFE PRFSENT VALUE IS “+I2,’ TENTHS ‘.
‘OF SECONDS.’+/» DO YOU WANT TO CHANGE IT? )
GO TO 1095

CHECK FOR SETFOINT

IF(CHINC1).NELI13H)GD TO 1100

WHICH=CHIN(1)

IF{SCALE.EQ.41H)LETTER=SA
IF(SCALE.EQ.42H)LETTER=SE
WRITE(CD»10%0)LETTER

FORMAT(/ THE FRESENT VALUE IS “»IZy’ FOUNNS. s/
© DO YOU WANT TQ CHANGE IT? )

SKRIFWHAT=1

FETURN

WRITE(CO»10%7)

FORMAT (7 INCORRECT ENTRY., ENTER AGAIN, )
GO TO 1026

CHECK FOR LIST

IF(CHINCI) JNFLOCH)GO TO 1110

CALL FRILIST

SCALE=0

RETURN

THIS ROUTINE OUTFUTS AlARMS
IF(CHIN(1) ., NELOBHIGO TO 1130
IF(SCALE.HE.42H)G0 TO 1120

Figure C-3., (Continued)



https://SCALE.EQ.O.GO

uT:

OCAHD
QYTAZ
ODAR
DDA
O7E1
O9E4
OORS

O?EA

"O7RA

Q9C3
O09CE
0FCR
QPLE
ORET
0eEn
DYFD
oer3
O9FE
O09PFE
O9FE
0A0S
A0S
OAQR
QAadc
DA14
CALA
0ALS

141
FOrT/ /80 COMPILER VUZ,ZC FAGE 0029
CALL HORNE
ECALE=Q
RETURN
1120 IF(ECALE.NE.41H)GD TO 1130
CaLL HORNA
SCALE=0
RETURN
c CHECK FOR RFQUEST TO CALIERATE.
1130~ -IF(CHIN(1).NE.O1AH)GD TO 1195
WRITE(CO,»1135)
1135 FORMAT( DO YOU WANT TO CHECK CALIERATIONT’)
1136 READ(CIZERR=1140)STRING(CHINs1)
IF(CHINC1; ,EQ.4EH)GO TO 1150
IF(CHINGL)Y .NE,S9H)GO TO 1140
CALL CALIEBRATE
GO TD 1160
1140 UWRITE(CO,1145)
1145 FORMAT(‘ INCORRECT ENTRY. ANSWER AGAIN, )
G0 TO 1134
150 WRITE(CO,11535)
1155 FORMAT(’ GOCGDEYE,’)
1140 SCALE=0C
RETURHN
1155 WRITE(CO»1194) .
1154 FORMAT(’ ENTER COMMANIDI AGAIN, FLEASE.’)
11928 RETURN
END

FROCGRAM STORAGE= 0B0&

VARIABLE STORAGE= 0000

SYMEOL TABLE

0AGS
OSFE
e
0?CE
OACC
oA
O7BA
0990
OP5F
OS7E
0924
0937
O8FE
0941
O8RA

1160
1150
1140
1134
1195
1120
1130
1110
1088
1100
1065
1080
1040
1095
1035

Figure C-3. (Continued)
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UTI FORT./2C COMFILER V3,30 FAGE 0021

Q8Ch 1650
0O88A 1020
0973 1094
IBT7 1024
0A14 1198
O&&6F 1025

Figure C-3. (Continued)




UTI FORT/-80 COMPILER UZ,3C FAGE 0022
0A1S C

CAL1G C

0A1S SUEBRCUTINE YN .

0A1S C THIS RQUTINE CHECKS ANSWER OF QUESTION.
0a12 2000 READCCICERR=2045)STRING(CHINs1)

0AZEB IFCCHINCLIY NELQAEHI G0 TO 2020

0A31 EKIFWHAT=0

0AZS SCALE=0

NAZY WHICH=0

0AZC WREITE(CO»2010)

OA44 2010 FORMAT(" GOODEYE,’)

A4 RETURN

0A45 2020 IF(CHIN(1).EQ.O0S9HYGO TC 2040

OA4E WRITEC(CO,2030)

QS 2030 FORMAT(’ ANSUER AGAIN, FLEASE, )

CADS RETURN

0A57 2040 WRITE(COD,2050)

OASF 2030 FORMAT(’ ENTER NEW VALUE OF CONSTANT. /)
0ASF 2060 SKIFYN=1

0864 RETURN

0ALS 2065 WRITE(CO,»2068)

OALll 2046 FNRMAT(’ INCORRECT ENTRY. EMNTER AGAIN. *)
o131 GC TO 2000

0A70 END

FROGRAM STORAGE= 0210

VARTARLE

SYMEOL TABLE

QASF
0AS7
[$13%: 31
0OAdS
D415

2060
2040
2020
2045

2000

STORAGE= 0000

Figure C-3. (Continued)
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HTT EnReT 80 COMARILER VIL3EC FAGE 2023
QA4T0 C

0aT0 C

QAT SUBRCUTINE FACTOR

QAT7O C THIS ROUTINE COMPUTES THE NEW VALUE
QCA70Q 4000 RENEW=NEWVAL

QA7A IF(STALE.EQ.42H)G0O TO 4050
QAR IF(SCALE.NE.31H)RETURN
QALE? IF{WHICH.NE,OSH)GO TO 4010
OAQY MISIA=<RENEW/100.0)%XSTFA
QAAZ Ma=HEWMVAL

DAAT RETURN

0AAA 4010 TF(WHICH.NE.QA4HYGO TO 4020
OREBT RLIA=(REHEW/100.0)%ETFA
[eF=Ter) EA=NEWYAL

OACA RETURHN

CACE 2023 TFOWHICH.NE.14H)G0 TO 4039
Y21 LN COUNTA=RENFLK

OADD LDA=Q. “OXRENEW

OAED HIA=1.,10%RFENFW

OAF & HIHTA=Z2.0%RENEW

OBO4 ROLLA=0 . 7SXRENEW

OR12 CA=NEWVAL

Opig RETURN

OB17 4030 IF(WHICH.NE.13H)GO TO 4040
OE21 BTPA= (RENEW.200.0)%4075.0
OEB3Z MISA=MA

Onaz MISTA=(MISA/100,0)%STFA
ORS1 EDA=EN

ORESF BLTA={BIAS10D,.0)XETFA

QROE SA=NEWVAL

OET4 2040 RETUREN -
QETS A05C¢  IF(WHICH.NE.OSH)GD TO 4040

OR7D MISIE=(RENTW/100.0)4STFE
OREF ME=NEWVAL

OE9S RETURH

OR?& 4060 IF(WHICH.NE.O4HIGO TGO 4070
QROE BEOIR=(REMEW/100.0) ¥STFE
GRRO ERE=NEWVAL

OERS RETURN

OEE7  407¢ IF(WHICH.ME.14H)GO TO 4080
CREF COUNTE=RENEW

DECY LOE=0.FkRENEW

Crla HIE=1.,1%RENEW

OBE2 HIMIE=2, D¥RENEW

OBFO ROLLD=0, 7S%RENEW

DRFE CE=NEUVAL

CCo4 RETURN

0CO05 4080 IF(WHICH.MEL1ZH)GO TO 4020
QCoh STPE=(RENEW.200,0)%4095.0
oC1IF MISE=ME

OC2E MISIE=(MISE/100.0)%STFE
oc3n BOB=BE

Figure C-3. (Continued)
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UTI FORT/ /780 COMPLLER VUZ, 30 SAGE 0024
orCan RIIE=(BOE/100,0)%STFE
JCSA Sk=HEWVAL
NS0 4090 RETURN
0Cs1 END

FROGRAM STORAGE= 0497

VARTARLE STORAGE= -0000

SYMEOL TARLE

0C50 4090
144 1.3
1E&LS Q.9
AC0S 4080
OBE7 4070
OR?6 4060
OE74 4040
1E62 0,75
LESE 2.
1ESA 1,10
1ES4 0.90
OE19 4030
OACE 4020
1ES2 100.0
GAAA 401D
OBR7S 4050
OA7C 4000

Figure C-3. (Continued)
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UTT FORT//80 COMFILER VZ,3C FAGE 0025
: oCs1 ¢
| 0C4: C
ocst SUEROUTINE VALIN
0Cé1 C THIS ROUTINE GETS HEW VALUL OF CONSTANT

0C&1 3000 READ(CIFERR=Z0S0)INEWVAL

| OC72 3005 WRITE(CO.3I010)NEWVAL

‘ OC80 3010 FORMAT(/ NEW VALUE IS ’,1I5,/, IS THIS CORRECT? )
CC8C 3011 READ(CIYERR=3040)STRING(CHIN,1)

OC%3 IF(CHINCL) JNE.SFHIGO TO 3030
QC9C CALL FACTOR
OLoF RETURN

OCAO 3030 URITE(CND.Z2040)

OCAB 1040 FORMAT(’ REENTER NEW VALUE, FLEASE, )
0CAR GO TO 2000

OCAR 3050 WRITE(CO,20S5)

CCES 3083 FORMAT (/Y INCORRECT ENTRY. ENTER AGAIN. 7))
OCEZ GO 7O 3000

OCBé 30460 WRITEICD,30&5)

OCEE 3045  FORMAT(’ INCORRECT ENTRY. ENTER AGAIN, 7)
OCERE 30 T2 3011

eCCt END

FROGRAY STORAZE= 0253

VARIAELE STORAGE= 0000

SYMEIL TABLE

QA0 3030
OCE& 3060
0C80 3011
0C72 20CS
OCAR 2050
0C61 2009

Figure C-3. (Continued)



UTI FORT /720 COMPILER VZ,3C

OCC1
0iZC1
ongt MAIN FPROGRAM
OCCt S000 CALL INITIALIZE
OCC4 5010 CALL ARUN

Mo,

QCE7 CALL ERUN

OCCA STAT=(INFUT(QEDH) . ANDI, O2H)
OCIDi: IF(STAT.EQR.Q)GO TO S010
OCLe IF(SCALE.NE.OIGOD TO 5050
0OCE1 CALL CHOOSE

OCEA4 GO T S010

OCE7 G050 TF(SKIFWHAT.NF.0)GO TO 5100
OCEF CALL WHAT

OCF2 GJ T So10

OCFI  S5S100 TF(SKIFYN.NE,0YGO TO 5200
OCEn Call YN

oneoe GO TO 010

Ono3  S200 CALL WALIN

Qnoé CALL PRLIST

onoe IBLANK=0

OneE OBLANK=0

Ot SKIFWHAT=90

oU1s SKIFYN=0

onmns CHIN(1)=0

onic sCaALE=0

OnF WHICH=0

on22 LETTER=0

onza NEWVAL=0

(03 0ed G0 TO So10

QN2E STOF

on31 ENIt

FROGRAM STORAGE= 0112

VARIAELE STORAGE= 0000

TOTAL PROGRAM STORAGE= 789¢

TOTAL VARIABLE STORAGE= 0274

SYMEOL TAELE

Figure C-3. (Continued)

FAGE 0024

147




UTI FORT//780 COMFILER VUZ,2C

o103
OCFS
QCE?
orcs
0CC1
0Cé1
1EHA
1Eéé
1ES2
1ESE
1ESA
1ESé
1ES2
OA70
QA1S
086F
0329
O7ECQC
073ZF
1RZE
1EB2A
73203
OSES
1A70
18460
1H68
0498
034Kk
0445
02R7
0129
3F7F
IFE3
3IFg7
3F8E
3F3F
3F93
2F9S
3F97
3F%9
3F9R
SFen
IFQF
aFal
3FAZ
IFAS
IFAT
IFa9
IFAR
3FAC
3FAn
3FAE

S200
5100
5050
3010
5000
VALIN
1.1
0.9
0.75
20 o
1.10
0.°90
100.0
FACTOR
YN
WHAT
CALIEBRATE
CHQOSE
HORNE
200.0
4095.0
HORNA
FRLIST
0.1
0.0
450.0
INITIALIZE
CINF
cour
BRUN
ARUN
STFE
COUNTE
MISE
BOE -
UTR
ROLLE
HIHIE
HIE
LOE
WTIER
EDIE
MISIE
Sk

CE
ENDCALCE
SCNTE
TIMEE
RE

HE
ENLCOME
RESTARTE

Figure C-3.

(Continued)




UTI FORT//80 COMPILER V3,30

3FaF
IFEQ
IFEL
3ER2

GF 3

SFERA
SFES
3F RC
3FCO
3FC4
IFCe
ZFCA
TFCC
SFCE
JIENG
K13 o)
KA (]
Jrns
IF0s
3IrDA
JFnC
2FDE
IFE0
JFEL
2FER2
IFEZ
2FE4
IFES
JFES
3rez
2FCR
IFES
3Fen
IFEF
3FF1
BFF3
JFFS
3FF7
TFFg
JrEe
IFFA

ALARME
SRAL
FORTC
NORQLLE
SYSTE
STFA
COUNTA
MISA
kDA

WTaA
ROLLA
HIHIA
HIA

LOA
WTIA
ElIA
MISIA
SA

Ca
ENDICALCA
SCNTA
TIMEA
kA

MAa
CHIOCOMA
RESTARTA
ALARMA
SRAA
FORTE
HOROLLA
SYSTA
RENEW
LETTER
NEWVAL
CI

Cco
DUMMY
FORTA
STAT
SEIPYN
SKIPWHAT
WHICH
SCALE
CHIN

. OBLANK

IELANK
ADRCT

2 ANCH

AllICC
FLOAT DEERUG

Figure C-3. (Continued)
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