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(ABSTRACT)

A patient monitoring system for cardiopulmonary bypass surgery has been developed. This
monitoring system uses a SWAN 286-10 computer (fully IBM PC/AT compatible) and a
DT2801-A Input/Output board to monitor seven surgical parameters. This system monitors six
temperatures, the hemoglobin content, the arterial oxygen saturation, the venous oxygen saturation,
the oxygen consumption, and the blood flow rate through the cardiopulmonary bypass circuit.
Additionally, there are three individual timers available. Details and the evaluation of the hardware

and software design of this monitoring system are presented. Also, recommendations for clinical

use are discussed.
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I. INTRODUCTION

Problem Overview

A monitoring system for open heart surgery has been developed using a SWAN 286-10 (IBM
PC/AT clone). This system is used by the perfusionist to monitor several vital parameters during

the cardiopulmonary bypass procedure. It performs the following functions:
® monitors and displays the temperatures from six different temperature probes
e  displays three individual timers

¢ monitors and displays a calculated value for blood flow rate through the patient (dependent

upon the pump rate)
® monitors and displays the actual blood flow rate through the patient

¢  monitors and displays the hemoglobin content of the blood
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® monitors and displays the venous oxygen saturation of the blood

¢ monitors and displays the arterial oxygen saturation of the blood

® monitors and displays the oxygen consumption during the cardiopulmonary bypass procedure

A maximum of six different temperature measurements can be taken using this monitoring
system. Six temperature measurements are necessary to completely monitor the condition of the
patient during cardiopulmonary bypass surgery. These six temperatures are: (1) core temperature
of the patient; (2) skin temperature of the patient; (3) temperature of the water at the entrance of
the heat exchanger water bath; (4) temperature of the water leaving the heat exchanger water bath;
(5) temperature of the blood entering the blood oxygenator; and (6) temperature of the blood
leaving the blood oxygenator [1, 2].

The individual timers can be used to time various events during the surgical procedure.
Possible events to time during open heart surgery are the total profusion time, time to cross clamp
the aorta, time to adequately oxygenate the blood, or the time to complete each bypass procedure
(time to perform each distal anastomosis or the surgical connection between two blood vessels).

The calculated value for blood flow rate through the patient is found noninvasively by using
the blood pump output. The blood pump output is normalized in two ways to find the normalized
blood flow rate in this monitoring system. One procedure used to find the blood flow rate required
is to divide the blood pump output by the patient’s body surface area. In the other procedure, the
blood flow rate required is found by dividing the blood pump output by the patient’s weight. Either
a roller or pulsatile blood pump can be used with this monitoring system. A roller pump has
multiple arms with a roller on each protruding end while the other end of the arm is attached to a
rotating shaft. As the arm rotates, the rollers pinch tubing filled with blood against the outer casing
which causes the blood to flow in the direction of rotation. A drawing of a roller pump is shown
in Figure 1. A pulsatile pump has a reciprocating piston that forces a hydraulic fluid against a
flexible diaphragm. The force from the hydraulic fluid causes the diaphragm to expand into a
spherical cavity filled with blood. When the diaphragm expands, the blood is pushed out of the
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cavity. There are check valves above and below the cavity so that the blood can flow only in one
direction. A schematic of a pulsatile pump is shown in Figure 2. The actual value for blood flow
rate through the patient is monitored by a flowmeter placed in the cardiopulmonary bypass circuit.

The hemoglobin content, the venous oxygen saturation, and the arterial oxygen saturation of
the blood are monitored during open heart surgery. These parameters along with the actual blood
flow rate are used to calculate the oxygen consumption during surgery. Monitoring and controlling

oxygen consumption rates ensures that adequate perfusion is taking place.

A Look at Current Monitoring Systems

Originally, the suggestion for an improved monitoring system was presented to Dr. Leon J.
Arp by Mr. Edward C. Berger, a retired perfusionist [3]. This original suggestion was acted upon
by Mrs. Karen L. Brinkman in her thesis “Design of a Microcomputer-Based Open Heart Surgery
Patient Monitor” in October, 1985 [4]. Currently, Dr. Arp has found that monitoring systems for
open heart surgery are limited and are not set up for convenient use by the perfusionist.

Present temperature monitoring devices used in open heart surgery measure only four
temperatures. Actually, six temperatures are needed to completely monitor the patient’s condition
during surgery. Also, on the present devices, only one temperature can be shown at a time. In
Brinkman’s thesis as well as this thesis, all six temperatures are continuously displayed.
Additionally, in the monitoring design of this thesis, a graph of two temperatures versus time can
be done on the computer screen at the touch of a key.

Present monitoring systems that monitor blood flow rate lack flexibility in areas of input data
and the output display. Most monitoring units need the patient weight or patient body surface area
input to compute the blood flow rate required. This gives the perfusionist only one flow index.

In Brinkman’s thesis as well as this thesis, the blood flow rate is given using two flow indices

1. INTRODUCTION 5



(ml/min/kg or ml/min/m?). The perfusionist need enter only the patient height and weight for the
computation of the required blood flow rate. Additionally, both values of the blood flow rate are
continuously displayed on the computer screen.

In the design of this thesis, the actual blood flow rate is also found by using a flow meter in
the cardiopulmonary bypass circuit. The true value of blood flow rate is then compared to the
calculated blood flow rate as a check. If the two values are not equal, the proper adjustments can
then be made to the pump rate. This ensures that the correct blood flow rate is the actual flow rate
of the blood through the patient.

The monitoring device of this thesis also monitors other important parameters during the
cardiopulmonary bypass procedure. The hemoglobin content, the venous oxygen saturation, and
the arterial oxygen saturation are monitored. These parameters along with the actual blood flow
rate are used to calculate oxygen consumption which indicates adequate perfusion of the patient.
Also, a graph of hemoglobin content, arterial oxygen saturation, venous oxygen saturation, and
oxygen consumption is available by pressing a function key.

The timers in this thesis are similar to other monitoring devices. They are added to the
monitoring system as a convenience for the perfusionist. Currently, the perfusionist must look at
several different displays to check the critical parameters necessary to monitor a patient during
surgery. The monitoring device of this thesis is advantageous because it combines several
monitoring devices by using a data acquisition system with a computer. The perfusionist can look
at the computer screen where all of the parameters are displayed on one screen instead of looking

at several displays.
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Problem Solution

The monitoring system of this thesis uses a SWAN 286-10 (IBM PC/AT clone) with an 80286
microprocessor to monitor the various parameters of open heart surgery. This type of computer
is used because of its efficiency, reliability, and speed of operation. This monitoring system allows
the use of various units of measure when inputting data which should eliminate conversion errors.
Additionally, any of the input parameters can be changed or corrected during any part of the
program by pressing a key. The system can be used with either a roller or pulsatile blood pump.
Also, several of the parameters can be shown in graphical form on the computer screen by pressing

a key.
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II. DESIGN OVERVIEW

The monitoring system for open heart surgery presented in this thesis is shown in Figure 3.
There is a SWAN 286-10 (IBM PC/AT clone) computer, an enhanced graphics color display, a
computer keyboard, a 4016 CMOS switch, a DT2801-A analog and digital I/O board and a DT707
screw terminal panel.

The patient information and the surgical information is entered into the monitoring system
using the keyboard. The patient information that is input is the patient’s name, sex, hospital
identification number, age, height, and weight. The surgical information entered is names for the
six temperatures, the units of temperature, names for the three timers, and the blood pump
information. The blood pump information includes the type of blood pump, the stroke volume
when using a pulsatile pump, or the number of rollers, the tube diameter, and the arc length when
using a roller pump.

The parameters being monitored are entered to the system through the DT707 screw terminal
panel. The parameters being input are the six temperatures, the hemoglobin content, the venous
oxygen saturation, the arterial oxygen saturation, the flowmeter information, and the tachometer
information from the blood pump being used.

The software used in this monitoring system is done in Turbo Basic. The main program

consists of a series of subroutine calls. The subroutines called in the main program are for
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initializing the computer and display, the initial patient and surgical information input, the display
and correction of this information, and finally, the parameters being monitored are displayed.
Additionally, calculations of the patient body surface area, the pump output, the normalized blood
flow rates, and the oxygen consumption are performed. Graphs of two temperatures versus time
as well as hemoglobin content, venous oxygen saturation, arterial oxygen saturation, and oxygen
consumption versus time are also available on the computer screen.

The final display screen during the actual monitoring process shows the patient’s name and
hospital identification number, the six temperatures, the three timers, the type of blood pump being
used, the calculated and actual pump output,the normalized blood flow rates, the hemoglobin
content, the venous oxygen saturation, the arterial oxygen saturation, and the oxygen consumption.
The program continues to display this screen and monitor these parameters until the user goes back
to the information display and correction screen, or request a graph, or presses the escape key to

exit the monitoring program.
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III. HARDWARE DESIGN

Computer Selection

This patient monitor was designed using a SWAN 286-10 computer which is fully IBM PC/AT
compatible. There are several advantages of using this type of computer. The availability and
dependability of this computer are key advantages as well as th;: speed of the 80286 microprocessor.
Also, this computer system consists of an enhanced graphics adaptor, an enhanced graphics
monitor, a keyboard, a 20 megabyte hard disk, a 1.2 megabyte disk drive for 5.25 inch floppy
diskettes, a 1.44 megabyte disk drive for 3.5 inch floppy diskettes, one parallel communications
port, one serial communications port, and eight expansion slots for Input/Output connections.
The operation of this system requires approximately 6 kilobytes of run-time memory and 470
kilobytes of disk storage space [5].

The enhanced graphics monitor and the enhanced graphics adapter video card result in a
special type of color monitor which can display 64 different colors with increased screen resolution.
The resolution used in this design is 640 horizonfal pixels by 350 vertical pixels when the display

is set to the graphics mode. This allows for finer detail when doing graphics work [6].
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Communication with the computer is accomplished easily using the keyboard. Additionally,
data transfer and storage is convenient and simple using one of the three disk drives.
Communication with instruments outside of the computer such as printers, temperature sensors,
or a mouse is facilitated by the availability of a parallel communications port, a serial
communications port, and the eight expansion slots. In this patient monitor design, the parallel
communications port is connected to a printer and one of the expansion slots is used for a Data

Translations 2801-A Digital and Analog Input/Output board for monitoring the parameters of open

heart surgery [7].

Technical Overview of the SWAN 286-10 Computer

The SWAN 286-10 computer is driven by an Intel 80286 microprocessor chip. The 80286 uses
a 16-bit data bus which allows the entry of information and instructions to occur in a single
operation. This is an improvement over the double fetch technique of the old Intel 8088
microprocessor which uses an 8-bit data bus to enter data in two 8-bit words. Also, the 80286 uses
a 24 bit address bus which allows it to address 16 Megabytes of Random Access Memory.
However, when the 80286 is used under MS DQOS, as in this design, it operates as an 8088 (using
16 bits instead of 8) and can access only 640 kilobytes of memory directly.

Using an 80286 microprocessor results in faster processing, approximately two to three times
faster than the 8088. Additionally, the SWAN 286-10 computer has an increased CPU speed of
12.5 MHz, running the 80286 microprocessor at 10 MHz (The IBM PC/AT uses a CPU speed
of 12 MHz running the 80286 at 6 MHz). So, the use of an 80286 microprocessor plus the
increased CPU speed of the SWAN 286-10 computer allows this program to execute faster. There

was a noticeable decrease in the speed of execution on an IBM PC/AT.
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The SWAN 286-10 computer system used in this patient monitor design has a full megabyte
of random access memory. This memory is partitioned into 640 kilobytes of Base Memory and
284 kilobytes of Extended Memory. The base memory represents the working memory the
computer uses for storing data and executing programs. The extended memory is similar to the
base memory in that it is used to store immediate machine data and instructions. However, when

operating under MS DOS, as in this design, only the 640 kilobytes of base memory can be accessed
[8,9]

Interface Devices

The parameters monitored in this design are six temperatures, blood pump output, hemoglobin
content, arterial oxygen saturation, and venous oxygen saturation. All of these parameters are
monitored using the circuitry shown in Figure 4. The DT707 screw board panel allows easy
connections to the Data Translation 2801-A (DT2801-A) Analog and Digital Input/Output Board.
The DT2801-A 1/O board is used to interface all of the sensors to the computer. The 4016 CMOS
quad bilateral switch chip is used to multiplex three of the sensors into one analog channel of the
DT2801-A 1/O board.

A schematic of the DT707 screw board panel is shown in Appendix A. This panel allows
connections to the DT2801-A 1/O board to be made using barrier screw terminals so that no
soldering is necessary, and the connections can be easily changed. The DT707 remains outside of
the computer for easy access.

The DT2801-A 1/O board is used to interface all of the sensors to the computer. A schematic
of this board is shown in Appendix A. It is connected to the SWAN 286-10 through one of the

eight expansion slots located at the back of the computer. The DT2801-A I/O board was designed

IIl. HARDWARE DESIGN 13
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to be controlled by simple commands written in BASIC. However, these commands are also
effective when written in Turbo Basic.

The DT2801-A I/O board has two digital input/output ports of eight bits each. The direction
of data transfer is specified using software. For this design, Digital Port 0 is set as an input port
where bit 1 detects pump rate. Digital Port 1 is specified as an output port with bits S, 6, and 7
sending pulses to the 4016 CMOS switch multiplexing three sensors into one analog channel of the
DT2801-A I/O board.

Also, there are eight analog inputs or channels that can be used for analog to digital
conversions or digital to analog conversions. In this design all analog channels are used for analog
to digital conversions. Specifically, the channels are used as follows: Channels 0 through $ are
connected to temperature sensors; channel 6 is connected to the flowmeter for pump output
detection; and, channel 7 has the hemoglobin content sensor, the arterial oxygen saturation sensor,
and the venous oxygen saturation sensor multiplexed into it using a 4016 CMOS switch.

The analog to digital converter used on the DT2801-A I/O board has 12 bits of resolution.
This means that the incoming analog signal is converted into a binary number 12 bits long. The
accuracy of the A/D converter is + /- 0.05% of reading + 1 count. The DT2801-A I/O board has

an A/D conversion time of 10 microseconds [10, 11].

Temperature Detection

There are six temperature sensors connected to analog channels 0 ﬁough 5 of the DT2801-A
I/O board. Each sensor outputs an analog voltage proportional to the temperature. The voltages
range from 0.000 to 4.974. The scaling factor for temperatures in units of Celsius is 0.01999
volts/deg C. For temperature detection in units of Fahrenheit, the scaling factor is 0.010 volts/deg

F. The units of temperature are selected by the user in the first phase of the program.
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Flow Rate Detection

The flowmeter has a sensor connected to analog channel 6 of the DT2801-A I/O board. This
sensor outputs an analog voltage proportional to the flow rate of the blood. The voltages range
form 0.000 to 0.999. The scaling factor of this sensor is selected using software and is dependent
upon the calculated pump output (computed using software and values of pump rate detected at
digital port 0). If the calculated pump output is greater than 1000 ml/min, then the scaling factor
is 10 liters/minute per volt. If the calculated pump output is less than or equal to 1000 ml/min, then
the scaling factor is 1 liter/minute per volt.

Detection of Hemoglobin Content, Arterial Oxygen

Saturation and Venous Oxygen Saturation

The hemoglobin content sensor, arterial oxygen saturation sensor, and the venous oxygen
saturation sensor are multiplexed into analog channel 7 of the DT2801-A I/O board using a 4016
CMOS quad bilateral switch chip. A schematic of this circuit is shown in Figure 5. The switches
are opened and closed by a sequence of pulses from digital port 1, bits 5, 6, and 7 of the DT2801-A
I/O board. These pulses are produced by software. A timing diagram of these pulses is shown in
Figure 6.

The timing sequence starts with bit 7 of digital port 1 of the DT2801-A I/O board being taken
to logical 1 for 11.5 msec. This closes the switch so that the analog voltage representing the
hemoglobin content can be read at analog channel 7 of the DT2801-A 1/O board. At the same time

bit 7 is high, bits 5 and 6 are held at logical 0 for 11.5 msec. Data is sampled form the hemoglobin
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content sensor 5.25 msec after bit 7 is first taken to logical 1. This ensures that the proper data is
being sampled for the hemoglobin content. Next, all bits of digital port 1 are taken to logical 0 for
10.5 msec. Then, bit 6 of digital port 1 is taken to logical 1 for 11.5 msec while bits 5§ and 7 are
held at logical 0. Taking bit 6 to logical 1 closes the switch so that the analog voltage representing
the venous oxygen saturation can be read at analog channel 7. Once again, the venous oxygen
saturation data is sampled 5.25 msec after bit 6 is first taken to logical 1. Next, all bits of digital
port 1 are taken to logical 0 for 10.5 msec. Then, bit 5 of digital port 1 is taken to logical 1 for 11.5
msec while bits 6 and 7 are held at logical 0. Taking bit 5 to logical 1 closes the switch for the
arterial oxygen saturation sensor. Data from this sensor is sampled 5.25 msec after bit § is first
taken to logical 1. Finally, all bits of digital port 1 are taken to logical 0. Sampling one value from
each of the three sensors takes approximately 56 msec.

The hemoglobin content sensor has a voltage range of 0.000 to 1.999 volts. For the
hemoglobin content sensor, one volt represents 10 grams of hemoglobin per deciliter of blood. The
arterial and venous oxygen saturation sensors produce voltages ranging from 0.000 to 0.999 volts.
The voltage from each sensor is multiplied by 100 to give a percentage value for arterial oxygen

saturation and venous oxygen saturation.

Pump Rate Detection

The pump rate is detected by pick-up devices attached to the roller pump or pulsatile pump.
The pick-up device for a roller pump produces 100 low-going pulses per revolution of the roller.
The pick-up device for a pulsatile pump produces 1 low-going pulse per pulse of the diaphragm.
The output of the pick-up device is sent to the DT2801-A /O board. The DT2801-A I/O board
detects the pulses from the pick-up device of the pump at bit 1 of digitial port 0. Software counts

these pulses for one second. Then, the pump rate and the pump output is calculated using software.
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IV. SOFTWARE DESIGN

Program Overview

This monitoring design consists of software written in Turbo Basic. Due to the speed of the
80286 microprocessor being used, it is not necessary to write any part of the software in assembly
language. Turbo Basic is a high level compiler language and is much easier to use than assembly
language. Additionally, it is more efficient and runs faster than standard interpreted BASIC and
BASICA [12].

The main program is entitled MONITOR. A flowchart of the MONITOR program is shown

.

in Figure 7. A listing of the entire program is presented in Appendix B. The main program first
increases the run-time memory of the computer to 6 kilobytes. This is necessary due to the
recursive nature of the program. Then, the CLEAR command is executed which sets all numeric
variables to zero and initializes array and string memory. The remainder of the main program
consists of four subroutine calls. The first subroutine called is INTRO. This subroutine sets the
computer and the enhanced graphics display so that the remaining subroutines are executed
properly. The second subroutine called is INFOIN. The subroutine INFOIN is used for the input
of the initial patient and surgical information. The third subroutine called is DISINFO. This
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subroutine displays the initial information that was input during the execution of the INFOIN
subroutine. Also, the DISINFO subroutine allows the correction of any of the information initially
input. Finally, the last subroutine called is RUNMON. This subroutine is called for the display
of the parameters being monitored. The parameters are displayed in tabular form; however, some

can also be shown in graphical form.

Preparation of Computer and Display

The INTRO subroutine is a short subroutine used to set the computer and enhanced graphics
display so that the remaining subroutines will execute correctly. A flowchart of INTRO is shown
in Figure 9. First, the display is set to the graphics mode and immediately after that, it is set to the
text mode with color enabled which allows for faster clearing of the screen. Next, the subroutine
SETESCAPE is called to set the escape key for exiting of the program. A flowchart of
SETESCAPE is shown in Figure 10. After each statement, Turbo Basic checks to see if the escape
key has been pressed. The num lock function and the cap lock function must be in the off position
for pressing of the escape key to be detected. If the escape key has been pressed, control of the
program jumps to the subroutine ENDALL. A flowchart of ENDALL is shown in Figure 11.
Then, the user is asked, “Are you sure you want to exit?*, and the computer waits for a yes or no
response. If the response is yes, execution of the program ends. If the response is no, the
subroutine returns control to the beginning of the subroutine which was running when the escape
key was pressgd. Finally, after setting the escape key, control retums to the main program

MONITOR.
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Figure 10b. Flowchart of Subroutine ENDALL
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Initial Information Input

The subroutine INFOIN is called for the initial input of patient and surgical information. This
subroutine first sets a flag so that if the escape key is pressed during its execution, the escape key
subroutine, ENDALL, knows where to return if needed. Next, the screen is cleared and control
of the program is sent to several subroutines which prompt the user to input patient information
and surgical information. A flowchart of INFOIN is shown in Figure 11.

The first subroutine called is GETPATINFO. As shown in Figure 12, this subroutine calls
nine other subroutines which ask the user for the patient information. The user is either asked to
type in the information or select the proper input from the information displayed on the screen.
This selection process is done using the up and down arrow keys to move a selection box to the
proper input and pressing the return key to select the input. The user either inputs or selects the

following information:

¢ Name of Patient

e  Sex of Patient (male or female)

¢  Hospital Identification Number

e  Age (in months or years)

¢  Units of Age (months or years)

o  Height (in centimeters or inches)

¢  Units of Height (centimeters or inches)
¢  Weight (in kilograms or pounds)
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¢ Units of Weight (kilograms or pounds)

After each input or selection, the user is asked if the information is correct and is given the
option to correct the information if necessary. Also, if numbers less than zero or characters are
entered for the age, height, or weight, the computer beeps for one half second and a message
flashing on and off tells the user that this is not a valid input and to please enter another value.

After all patient information has been entered, the screen is cleared and three more subroutines
are called. These subroutines cause all patient information to be displayed on the screen. The user
is asked if the information is correct and given the opportunity to change any incorrect information.

Next, control is passed to the subroutine GETTEMPNAMES. This subroutine is shown
Figure 13. It calls several subroutines which ask the user to input or select the temperature probe
information. Initially, the user is asked to select the temperature units of either Celsius or
Fahrenheit. Once again, the up and down arrow keys are used to move a selection box to the
proper units of temperature and the return key is pressed to select the input. Next, the user is asked
to enter the name of the temperature probes or “N/C” for probes not connected. The names are
limited to 15 characters or less. The user is given the opportunity to correct the name after each
input. After all six temperature names have been entered, the screen is cleared and the temperature
names are displayed again to give the user another chance to change the temperature names if
desired.

Following the temperature information input section, the timer names are entered. The
subroutine called to do this is entitled GETTIMERNAMES and is shown in Figure 14. Each
timer name is limited to 15 characters or less. The user is given the opportunity to change the name
after each input. After all three timer names have been entered, the screen is cleared and the names
are displayed again to give the user another chance to change the timer names if desired.

In the final input section, the subroutine PUMPINPUT is called. As shown in Figure 15, this
subroutine is responsible for the input of the blood pump information. First, control is sent to the
subroutine PUMPTYPE (see flowchart in Figure 16) where the user is asked to select the type of

blood pump to be used, either pulsatile or roller. Again, this selection is done using the up and
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Figure 16. Flowchart of Subroutine PUMPTYPE
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down arrow keys to move a selection box to the proper type of blood pump and the return key is
pressed to sclect the input. After the pump type has been selected, the PUMPPARAMETERS
subroutine is called. A flowchart of this subroutine is shown in Figure 17. If a pulsatile pump is
selected, the user is asked to enter the stroke volume of the pulsatile pump in cubic centimeters.

If a roller pump is selected, the user is asked to either input or select the following parameters:

¢ number of rollers

e tube diameter (in centimeters or inches)

¢ tube diameter units (centimeters or inches)

® arc length (in centimeters or inches)

¢  arc length units (centimeters or inches)

Again, after each input or selection, the user is asked if the information is correct and is given
the option to correct the information if necessary. Also, if numbers less than zero or characters are
entered for the number of rollers, the tube diameter, or the arc length, the computer beeps for one
half second and a message which blinks on and off tells the user that the input is not valid and to
please enter another value. After all of the roller pump parameters have been entered, the screen
is cleared. Then the parameters are displayed again and the user is given the option to make any
needed corrections. Control is then passed back to the main program, MONITOR, where the

subroutine DISINFO is called next.
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Display and Correction of Patient and Surgical

Information

The subroutine DISINFO displays all of the patient and surgical information. Also, it allows
the user to change any of this displayed information. A flowchart of this subroutine is shown in
Figure 18. First, this subroutine sets a flag so that if the escape key is pressed during its execution,
the escape key subroutine, ENDALL, knows where to return if needed. Next, all function keys are
disabled and the screen is cleared. Then, five subroutines are called which display the patient
information, the pump information, the timer names, the temperature probe names, the
temperature units, and an option list at the bottom of the screen as shown in Figure 19. The last
subroutine called, DRAWFKBOX, also enables function keys I, 2, 3, 4, and 5. The option list
informs the user to press function key 1 (FK1) for the correction mode, function key 5 (FK5) to
continue the program, or the ESCAPE key to exit the program.

Selecting the correction mode, FK|, causes a function key menu to be displayed as shown in
Figure 20. The function keys are set to do the following: FK1 allows the user to change the patient
information; FK2 allows the user to change the blood pump information; FK3 allows the user to
change the timer names; FK4 allows the user to change the temperature units and/or the
temperature probe names; and, FKS$ allows the user to exit the correction mode and return to the
original display screen as shown in Figure 19.

If the correction mode is not selected and the user presses FKS to continue, the program then
goes to the subroutine RUNMON to begin the monitoring section of the program which will be
discussed next. If the escape key is pressed at this time, the program sends control to the escape

key subroutine, ENDALL, as discussed previously.
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Display of Monitored Parameters

The subroutine RUNMON displays the parameters being monitored. These parameters are
initially displayed in tabular form, but some can also be shown in graphical form. A flowchart of
the RUNMON subroutine is shown in Figure 21. First, this subroutine turns the internal timer
of the computer off. Next, a flag is set so that if the escape key is pressed during the executién of
this subroutine, the escape key subroutine, ENDALL, knows where to return if needed. Next, the
screen is cleared. Then the subroutine INITMON is called.

As shown in Figure 22, in subroutine INITMON the unused function keys are disabled.
Function key 5 (FKS5) is set to return to the display and correction mode (DISINFO subroutine)
as discussed in the previous section. Function key 6 (FKG6) is set to call a graphing subroutine.

The graphing subroutine is called GRAPH3 and is shown in Figure 23. This subroutine first
sets a flag so that if the escape key is pressed during the execution of this subroutine, the escape
key subroutine ,ENDALL, knows where to return if needed. Then, the internal timer of the
computer is turned off. Next, all function keys are disabled and the screen is cleared. Then,
subroutine GRAFBOX is called to display the selection screen so that the parameters to be graphed
can be selected. Again, this selection is done using the up and down arrow keys to move a selection
box to the parameters to be graphed and the return key is pressed to select the input. Two
selections are possible, a graph of two temperatures versus time and a graph of Hemoglobin
content, arterial oxygen saturation, venous oxygen saturation, and oxygen consumption versus
time.

If a graph of temperatures is desired, then the first line is selected and control of the program
goes to the subroutine GRAPHTP. As shown in Figure 24, this subroutine allows the user to
enter the numbers of the two temperatures to be graphed. Then, a graph, as shown in Figure 25,
is displayed on the screen with a plot of the current temperatures versus time. The graph updates
every thirty seconds. Also, the numerical values of the two temperatures are displayed in two boxes

on the left side of the graph and a function key menu is displayed. Function key 1 (FK1) is set to
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return to the beginning of the graphing subroutine, function key 6 (FK6) is set to return to the
beginning of the monitoring subroutine RUNMON, and the escape key can be pressed to exit the
program.

If the second selection of oxygen consumption parameters is chosen, then control of the
program goes to the subroutine GRAPHHB. A flowchart of this subroutine is shown in
Figure 26. The GRAPHHB subroutine produces a graph as shown in Figure 27. It displays a
plot of Hembglobin content, arterial oxygen saturation, venous oxygen saturation, and oxygen
consumption versus time. The graph is updated every thirty seconds. Also, the values for each
parameter are shown at the bottom of the graph (see Figure 27) and a function key menu is
displayed across the top of the graph. Function key 1 (FK1) is set to return to the beginning of
the graphing subroutine, function key 6 (FK6) is set to return to the beginning of the monitoring
subroutine RUNMON, and the escape key can be pressed to exit the program.

Next, in the INITMON subroutine, a function key menu is displayed across the bottom of the

screen as shown in Figure 23. The function keys and the escape key are set to do the following:

FK 1 start timer #1

e FK 2 start timer #2 .

¢ FK3 start timer #3

¢ FK S5 retum to display and correction screen

e FK 6 graph options

o FK 8 update timer #3

¢ FK 9 update timer #2

FK 10 update timer #1
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e ESC exit program

Next in the INITMON subroutine, event trapping is turned off so that the monitoring screen
can be displayed without interruption. To display the monitoring screen, seven subroutines are
called. As shown in Figure 28, the subroutines display the titles and units for all of the parameters
being monitored. The parameters displayed are:

¢  Patient Name

¢  Hospital Identification Number

¢ temperature #1

¢ temperature #2

¢ temperature #3

¢ temperature #4

® temperature #5

® temperature #6

¢  Hemoglobin Content

¢  Arterial Oxygen Saturation

¢  Venous Oxygen Saturation

¢  Oxygen Consumption

¢  Timer #1 start, update, and elapsed times
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¢  Timer #2 start, update, and elapsed times

¢ Timer #33 start, update, and elapsed times

¢  Type of blood pump in use

¢ Calculated Pump Output

e  Actual Pump Output

¢  Blood flow rate with respect to weight

¢  Blood flow rate with respect to surface area

Next, the subroutine INIT is called to initialize the DT2801-A Digital and Analog I/O board
for use. The patient body surface area is calculated next by calling subroutine SURFARE. A
flowchart of SURFARE is shown in Figure 29. The body surface area is calculated using Dubois

Formula as follows:

Surface Area = Weight®*> x Height®*" x 0.0007184

where the weight is in units of kilograms and the height is in units of centimeters. The resulting
units of surface area are square meters [13].

Next, the INITMON subroutine turns event trapping on again. This causes Turbo Basic to
check for events (such as pressing function keys or the escape key) between every statement. Then,
the timer is turned on so that timed events can be monitored. Finally, the INITMON subroutine
calls the subroutine ATIMER which sets the function keys for the timers as shown on the function
key menu at the bottom of Figure 28. Then, control is returned to the RUNMON subroutine.

The monitoring subroutine, RUNMON, next sets the current time to be updated every 0.75

seconds. Then the loop that the subroutine stays in while monitoring is defined as RUNIT.
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The RUNIT loop consists of three subroutine calls. The first subroutine called is PUMCAL.
This subroutine updates the calculated pump output and the normalized blood flow rates. The next
subroutine called is HBOXSAT which updates the hemoglobin content, the arterial oxygen
saturation, the venous oxygen saturation, the actual pump output and the oxygen consumption.
Finally, the subroutine GETIT is called to update each temperature. Updates of these parameters
occur approximately every 1.15 seconds.

As shown in Figure 30, the subroutine PUMCAL calls three other subroutines. First, the
subroutine FREQ is called (see Figure 31). It is responsible for reading the rate of the blood pump.
The subroutine FREQ sets digital port 0 for input. Then, the pulses into this port are counted for
one second and the pump rate is calculated.

Next, the subroutine PUMPOUTPUT is called. A flowchart of this subroutine is shown in
Figure 32. If a roller pump is being used, the units of the roller pump parameters are converted
to metric units if necessary (inches to centimeters and pounds to kilograms). Next, the roller pump

volume is calculated as follows:

Roller Pump Volume = (Number Rollers x Arc Length x n x Tube Diameterz)/4

Using this equation, the pump volume has units of milliliters. Next, the roller pump rate is

calculated as follows:

Roller Pump Rate = (Freq Hz) x (60 sec/ min) | (100 pulses/rev)

The pick-up device for the roller pump produces 100 low pulses per revolution of the roller. Thus,
the value of pump rate from the FREQ subroutine is divided by 100. The roller pump rate has
units of cycles per minute.

If a pulsatile pump is being used, the pump volume is equal to the stroke volume in cubic

centimeters. The pulsatile pump rate is calculated using the following equation:

Pulsatile Pump Rate = (Freq Hz) x (60 sec/ min) | (1 pulse|pulse of diaphragm)
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Figure 32. Flowchart of Subroutine PUMPOUTPUT
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The pick-up device for the pulsatile pump produces one low pulse per pulse of the diaphragm.
Therefore, the value of pump rate from the FREQ subroutine is divided by 1. The pulsatile pump
rate has units of cycles per minute.

Regardless of the type of blood pump being used, the pump output is computed in the same
way using the following formula:

Pump Output = Pump Volume x Pump Rate

whmpumpvolumeisinmilﬁlitenandthcpumpmisincychcpaminute. The resulting units
of pump output are milliliters per minute. After this calculation, the calculated pump output is
printed on the screen and control is sent back to the subroutine PUMCAL.

Next, PUMCAL calls the subroutine NORMBLOOD. A flowchart of this subroutine is
shown in Figure 33. This subroutine computes the two normalized blood flow rates. The first
formula used is: '

Normalized Blood Flow Rate = Pump Output | Body Surface Area

where the body surface area is in square meters. The units of normalized blood flow rate resulting
form this equation are ml/min/m?. The second formula used to calculate normalized blood flow

rate is:
Normalized Blood Flow Rate = Pump Output | Patient Weight

where the patient weight is in kilograms. The units of normalized blood flow rate resulting from
this equation are ml/min/kg. Then, both of these blood flow rates are printed on the screen and
control is passed back to PUMCAL and then, back to RUNMON.

Next, RUNMON calls the subroutine HBOXSAT. A flowchart of this subroutine is shown
in Figure 34. HBOXSAT calls three other subroutines. First, the subroutine READO?2 is called.
A flowchart of subroutine READO2 is shown in Figure 35. This subroutine is used to multiplex
analog voltages into analog channel 7 of the DT2801-A I/O board. As discussed in the previous
chapter, the multiplexing is done using a 4016 CMOS quad bilateral switch. The switches are
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Figure 33. Flowchart of Subroutine NORMBLOOD
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Figure 35c. Flowchart of Subroutine READO2
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opened and closed using pulses produced by the software and output at digital port 1 of the
DT2801-A 1/O board.

As shown in the flowchart of READO?2 (Figure 35), first, digital port 1 is set for output.
Then, the pulses are started so that data can be read from analog channel 7 of the DT2801-A 1/O
board. The timing sequence is shown again in Figure 36. This sequence starts with bit 7 of digital
port 1 of the DT2801-A 1/O board being taken to logical 1 for 11.5 msec. This closes the switch
so that the analog voltage representing the hemoglobin content can be read at analog channel 7 of
the DT2801-A 1/O board. At the same time bit 7 is high, bits 5 and 6 are held at logical 0 for 11.5
msec. Data is sampled form the hemoglobin content sensor 5.25 msec after bit 7 is first taken to
logical 1. This ensures that the proper data is being sampled for the hemoglobin content. Next,
all bits of digital port 1 are taken to logical 0 for 10.5 msec. Then, bit 6 of digital port 1 is taken
to logical 1 for 11.5 msec while bits 5§ and 7 are held at logical 0. Taking bit 6 to logical 1 closes
the switch so that the analog voltage representing the venous oxygen saturation can be read at
analog channel 7. Once again, the venous oxygen saturation data is sampled 5.25 msec after bit 6
is first taken to logical 1. Next, all bits of digital port 1 are taken to logical 0 for 10.5 msec. Then,
bit 5 of digital port 1 is taken to logical 1 for 11.5 msec while bits 6 and 7 are held at logical 0.
Taking bit 5 to logical 1 closes the switch for the arterial oxygen saturation sensor. Data from this
sensor is sampled S5.25 msec after bit S is first taken to logical 1. Finally, all bits of digital port 1
are taken to logical 0. Sampling one value from each of the three sensors takes approximately 56
msec.

The last command in the READO2 subroutine is to read analog channel 6. This updates the
actual pump output by sampling the analog voltage from the flowmeter. Then, control is returned
to the HBOXSAT subroutine.

The next subroutine called from HBOXSAT is COMPUTEDECIMAL. The flowchart for
COMPUTEDECIMAL is shown in Figure 37. This subroutine is called to convert the voltages
read in READO2 from binary values to decimal values. Also, these voltages, representing
hemoglobin content, venous oxygen saturation, arterial oxygen saturation, and the actual flow rate

are multiplied by scaling factors of each sensor to get the proper value of each. For example, the
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Figure 37. Flowchart of Subroutine COMPUTEDECIMAL
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scaling factor for the hemoglobin content is 10 gm Hb/dl per volt. So that a reading of 2.00 volts
read from the hemoglobin content sensor is equivalent to a hemoglobin content of 20 gm/dl. Also,
the flowmeter scale setting is displayed on the screen for the user. The setting is to be set to 1000
ml/v if the calculated pump output is greater than 1000 ml/min. If the calculated pump output is
less than or equal to 1000 ml/min, then the flowmeter scale setting is 500 ml/v. Then, control is
returned to the HBOXSAT subroutine.

The last subroutine called in HBOXSAT is O2CONSUMP. A flowchart of this subroutine
is shown in Figure 38. This subroutine simply computes the oxygen consumption using the

updated values of the parameters as shown in the following equation:

Oxygen Consumption = ( Flow Rate) x ( Hb Content ) x (ASAT — VSAT) x (10 di|l) x (1.39)

where the flow rate is in liters per min, the hemoglobin content is in gm Hb/dl, and the arterial and
venous oxygen saturation are percentage values. The constant 1.39 represents the cubic centimeters
of Oxygen per gram of hemoglobin. The units of oxygen consumption resulting from this equation
are gubic centimeters of oxygen per minute [14].

Finally, the values for actual pump output, hemoglobin content, arterial oxygen saturation,
venous oxygen saturation, and oxygen consumption are displayed on the screen and control is
returned to the HBOXSAT subroutine. Then, control is returned to RUNMON where the
subroutine GETIT is called next.

A flowchart of the GETIT subroutine is shown in Figure 39. This subroutine updates all six
temperatures except those that are marked with a not connected flag. This update is done by
reading analog channels 0 through 5 of the DT2801-A 1/O board and displaying the updated values
of temperature on the screen.  After all channels have been updated, control returns to the
RUNMON subroutine where the loop RUNIT is executed until the user presses function key $
(FKS5) to return to the display and correction screen, function key 6 (FK6) to request a graph, or

the escape key to exit the program completely [15].
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Figure 39. Flowchart of Subroutine GETIT
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V. SYSTEM EVALUATION

Electrical System

The electrical system functioned as desired. It was evaluated using potentiometers to represent
the analog voltages of the sensors connected to the seven analog inputs and a square wave generator
to represent the pulses from the blood pump into digital port 0 of the DT2801-A I/O board. Also,
the operation of the 4016 CMOS switch was checked using pulses to open and close each switch.

The operation of the seven analog channels and the A/D converter was tested using
potentiometers. As shown in Table 1 and Figure 40, voltages between 0.000 and 2.000 volts were
input to each channel. The voltage readings displayed by the computer agreed with those of the
digital multimeter to within 2 millivolts.

To verify that the pump rate was being detected properly, a square wave generator was
connected to digital port 0, bit 1 of the DT2801-A 1/O board. Frequency values between 0 and
approximately 500 Hz were testes.  The square wave generator was also connected to an
oscilloscope. The frequency detected by the DT2801-A I/O board and that calculated from the

oscilloscope readings were compared (see Table 2 and Figure 41). The detected frequency
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Table 1a. Verification of Analog Channels of the DT2801-A

Analog Displayed Multimeter

Channel Voltage Reading*

Number (volts) (volts)
0 0.000 0.000
0 0.177 0.178
0 0.934 0.933
0 1.031 1.033
0 1.970 1.971
1 0.010 0.010
1 0.200 0.200
1 0.952 0.951
1 1.196 1.198
1 1.504 1.505
2 0.000 0.000
2 0.255 0.254
2 0.924 0.924
2 1.261 1.261
2 1.798 1.800
3 0.000 0.000
3 0.151 0.150
3 9.737 0.736
3 0.972 0.972
3 1.978 1.976
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Table 1b. Verification of Analog Channels of the DT2801-A

Analog Displayed Multimeter

Channel Voltage Reading*

Number (volts) (volts)
4 0.000 0.000
4 0.400 0.400
4 0.825 0.825
4 1.401 1.401
4 1.992 1.992
5 0.000 0.000
S 0.337 0.336
b 0.991 0.991
S 1.309 1.309
5 1.953 1.961
6 0.049 0.049
6 0.322 0.324
6 0.464 0.464
6 0.972 0.971
7 0.151 0.152
7 0.771 0.771
7 1.261 1.261
7 1.973 1.973

* As measured by a digital multimeter, Beckman
model TECH 360, SN 270-233530, on 5-22-89
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Figure 40. Verification of Analog Channels of DT2801-A
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Table 2. Verification of Pulse Counter

Displayed Frequency Calculated Frequency
(hertz) (hertz)
0.00 0.00
20.1 20.0
74.9 75.8
90.1 92.6
125.5 128.2
175.6 178.6
2254 229.9
274.6 277.8 -
326.0 3333
375.0 384.6
425.2 434.8
476.0 487.8
5244 537.6
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differentiated from the oscilloscope values an average of 7 Hz. The reason for this difference is
because the oscilloscope is difficult to read accurately.

A 4016 CMOS switch chip was used to multiplex the hemoglobin content sensor, the arterial
oxygen saturation sensor, and the venous oxygen saturation sensor into analog channel 7 of the
DT2801-A 1/O board. The operation of this chip was checked using the pulses produced by
software to open and close each switch. The timing sequence was verified using an oscilloscope,

and the 4016 CMOS switch was found to be operating properly.

Software System

The software performed as expected. All calculations and the timers were checked using a
Hewlett-Packard 41CX calculator. The pulses produced by software to multiplex the values of
hemoglobin content, arterial oxygen saturation, and venous oxygen saturation into the system were
checked using an oscilloscope.

The calculation of oxygen consumption was checked using the values shown in Table 3. The
values obtained using the calculator matched, to the significant figures displayed, those displayed
by the computer.

Tables 4 and 5 show the values used to check the calculated pump output. Values of
calculations displayed for the roller pump and pulsatile pump agreed to the significant figures
displayed with those obtained using the calculator.

The patient body surface area and the normalized blood flow rate calculations were verified
using the data shown in Tables 6 and 7. Once again, the displayed values and those obtained using
the calculator agreed, to the significant figures displayed.

The timers were checked intermittently over a 27 hour period using the stopwatch function of
the calculator. They were found to be operating perfectly. The display of current time was also

found to be functioning correctly when synchronized with the timer function of the calculator.
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Table 3. Verification of Oxygen Consumption Calculation

Hb ASAT-VSAT | Flow Rate | displayed O, | calculated O,
Content (%) (l/min) Consumption | Consumption
(gm/dl) (cc Oz2/min) | (cc O2/min)

1.465 25.39 7.617 39.38 39.38

8.691 23.93 3.174 91.74 91.74

10.06 37.11 8.398 435.7 435.7
13.77 34.67 6.944 460.1 430.1
14.55 21.00 3.760 159.6 159.6
15.14 26.37 7.813 433.4 4334
16.85 21.97 6.836 351.7 351.7
18.75 22.46 6.348 371.6 371.6
19.77 38.09 8.154 853.7 853.7
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Table 4. Roller Pump Output

displayed | calculated
Frequency | Number of Tube Arc Pump Pump
(hertz) Rollers Diameter Length Output Output
(ml/min) | (ml/min)
25 2 0.5 in. Jin. 289 288
125 2 0.5 in. 3in. 1446 1446
225 2 0.5 in. 3in. 2611 2611
375 2 0.5 in. lin. 4343 4344
75 2 lcm 6 cm 421 421
126 2 lcm 6 cm 711 711
276 2 lem 6 cm 1558 1559
425 2 lcm 6cm 2403 2403
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Table 5. Pulsatile Pump Output

Displayed Calculated
Frequency | Stroke Volume Pump Pump

(hertz) (cc) Output Output

(ml/min) (ml/min)
20 0.1 121 121
20 0.2 242 241
90 0.1 540 541
90 0.2 1082 1081
224 0.1 1346 1346
225 0.2 2705 2705
324 0.1 1946 1946
325 0.2 3901 3901
425 0.1 2551 2551
424 0.2 5088 5088
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Table 6. Verfication of Body Surface Area Calculation

Displayed Calculated
Height Weight Surface Area | Surface Area
(m?) (m?)
24 in. 101b 0.269 0.269
48 in. 501b 0.881 0.881
60 in. 100 Ib 1.390 1.390
72 in. 200 1b 2.130 2.130
90 in 300 Ib 2975 2975
100 in. 350 Ib 3.429 3.429
70 cm 10 kg 0.416 0.416
90 cm 20 kg 0.670 0.670
100 cm 30 kg 0.859 0.859
120 cm 50 kg 1.219 1.219
130 cm 60 kg 1.395 1.395
140 cm 70 kg 1.572 1.572
160 cm 90 kg 1.927 1.927
170 cm 100 kg 2.106 2.106
190 cm 140 kg 2.634 2.634
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Table 7a. Verfication of Blood Flow Rate Calculations

Displayed Calculated
Height Weight Flow Rate Flow Rate
(ml/min/m?) | (ml/min/m?)
24in. 101b 7400.0 7400.0
48 in. 501b 2259.0 2259.0
60 in. 100 Ib 1431.0 1431.0
72 in. 200 Ib 934.1 934.1
90 in. 300 Ib 668.8 668.8
100 in. 350 1b 580.3 580.3
70 cm 10 kg 4784.0 4784.0
90 cm 20 kg 2970.0 2970.0
100 cm 30 kg 2316.0 2316.0
120 cm 50 kg 1633.0 1633.0
130 cm 60 kg 1426.0 1426.0
140 cm 70 kg 1266.0 1266.0
160 cm 90 kg 1033.0 1033.0
170 cm 100 kg 945.0 945.0
190 cm 140 kg 755.6 755.6
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Table 7b. Verfication of Blood Flow Rate Calculations

Displayed Calculated

Height Weight Flow Rate Flow Rate

(ml/min/kg) | (ml/min/kg)
24 in. 101b 438.7 438.7
48 in. 501b 87.7 87.7
60 in. 100 Ib 43.9 439
72 in. 200 Ib 21.9 219
90 in. 300 1b 14.6 14.6
100 in. 350 Ib 12.5 12.5
70 cm 10 kg 199.0 199.0
90 cm 20 kg 99.5 99.5
100 cm 30 kg 66.3 66.3
120 cm 50 kg 39.8 39.8
130 cm 60 kg 33.2 33.2
140 cm 70 kg 28.4 284
160 cm 90 kg 22.1 22.1
170 cm 100 kg 19.9 19.9
190 cm 140 kg 14.2 14.2

*++ All blood flow rates were calculated using a pump
output of 1990 mi/min.
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Finally, the timing pulses produced by software that are used to multiplex the hemoglobin
content, the arterial oxygen saturation, and the venous oxygen saturation into analog channel 7 of

the DT2801-A 1/O board were verified using an oscilloscope.
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VI. CONCLUSIONS

The monitoring system for cardiopulmonary bypass surgery described has been evaluated and
was found to function properly. As designed, it allows the user to input the necessary patient and
surgical information. Then, six temperatures, hemoglobin content, arterial oxygen saturation,
venous oxygen saturation, blood flow rate, blood pump output, and oxygen consumption are
monitored. These parameters are initially displayed on the computer screen in tabular form.
However, the six temperatures, hemoglobin content, arterial oxygen saturation, venous oxygen

saturation, and the oxygen consumption are also available in graphical form.
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VII. RECOMMENDATIONS

Prior to any clinical applications of this system, shielded cable should be used to connect all
sensors to the interface circuit board. Additionally, rigorous testing should continue to ensure the
proper operation of this monitoring system in a surgical setting.

Future possibilities for this monitoring system include a feed back loop from the flowmeter to
the blood pump so that the proper blood flow rate is achieved. A larger computer display would
enable more detailed graphs and displays of additional parameters. Also, if disk storage was
available in surgery, a subroutine could be written to store the monitored parameters for future
reference. This would allow hard copies of the patient information, the surgical information, and

the monitored parameters.
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COPYRIGHTED 1989.
ALL RIGHTS RESERVED

:== 1666% IMPORTANT INFO 3066 ==
s= ==
‘ax mm name: MONITOR.BAS ==
tz= up prog : MONITOR.BAK ==

' PROGRAM WRITTEN: 4-03-89
PROGRAM MODIFIED: 5-24-89 '

== PROGRAM NAME: MONITOR.BAS ==
== ==
fu= ==
L ™

== ==
i $INCLUDE PROGRAMS: INFOIN BAS ==
‘zx DISINFO.BAS ==
t=z RUNMON. BAS ==

'*"The STACK is @ special area in memory that holds the

‘values or addresses of variables being passed to

'p functions, and contains an indication of

whero tho program should continue executing after a
‘procedure, function, or subroutine concludes.

'A run-time OUT OF MEMORY (ERROR 7) error is returned

‘when the stack lacks sufficient space to store new

‘information.

'increase stack size to 6144 bytes (6k)
Oshek &H1800

'‘This statement resets all numeric variables and
'arnys to 0, resets all string variables and arrays
étg ArRu » and closes all files.

‘call subroutine to draw title screen
:gosl.b titlescreen

'call subroutine to initialize screen and variables

‘for monxtormg program
Qos intro

82 toxﬁusroutzne to gat i1nitial information input

' defi lette jar 3 as light blue
paI:TteP‘B,S 5 oh

' define paletto jar 0 as black
palette 0,0

' define color of text as black and background as black
color 0,0

' clear the screen
cls

to sub ti to displ information i t
ooisxaog ine to display npu

'labcl for program to return to main
mainl

‘go to subroutine to monitor parameters

Ggng RUNMON

' define color as light blue text and black background
color 3,0

' define end of ram
end of prog
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*include
' TURBO
$incl
$¢include
$include
$incl

$include

these programs to save space
BASIC editor

ude "c:\monitorl\titlae.bas"

"c:\monitorl\intro.bas"
“e:\monitorl\infoin.bas"

ude “c:\monitorl\disinfo.bas"

" :\monitorl\RUNMON.bas"
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‘==z a6t IMPORTANT INFO 606

‘=z ram name: INTRO.BAS
:== up prog : INTRO.BAK
==

]

: PROGRAM WRITTEN: 5-17-89
: PROGRAM MODIFIED: 5-17-89

‘s ==
:== SUBROUTINE NAME: INTRO ==
a2 ==
] THIS SUBROUTINE SETS SCREEN AND INITIALIZES ==
:== VARIBLES FOR MONITORING PROGRAM. ==
== ==
L] -
'define subroutine intro

}ntro:

‘set screen to graphics mode with 640x350 color resolution
screen 12

‘set screen to text mode, color enabled
screen 0,1

'call subroutine o set escape Key Tor exit ¥rom prog

qoto setescape

‘turn run-time_error trapping off
on error goto 34

‘datine end of subroutine intro

t.-o'turn - -
1== SUBROUTINE NAME: setescape ==
‘sz This subroutine sets the escape key to exit ==
‘== program when the escape key is hit. 2

‘e =
‘define setescape as a subroutine
SETESCAPE:

A L L L N RN SN NS
“NALATTATILTHTETRAHATATRATATRRARTAATE LU LIRS
:set up trapping of escape key for exit of program

‘set Key 15 as the escape Key
"(EY 15,CHRS$( 20 )+CHRS$( &6a)

‘when the escape Key (Key 15} is pressed, goto
'subroutine ENBALL v ’
9N KEY(15) GOSUB ENDALL

*Turn_trappi of esca Key on
l.(EYKISl()ﬁp“g pe ey

ZAMEHTELTALATHTRTATALIVIR LR RGNS
‘define end of subroutine SETESCAPE

RETURN

LT3

‘== SUBROUTINE NAME: ENDALL ==
'z ==
f== This subroutine exits the entire monitoring ==
:3:— program when the escape key is hit. :E

‘dafine ENDALL as a subroutine
ENDALL:

‘stop function of escape
keyq(,15) stop key

‘turn event trapping off
$event off n

‘turn timer off
timer off

Appendix B. SOFTWARE LISTING 102



‘set screen to text mode, color enabled
screen 0,1

‘set palette color 0 to white (63)
palette 0,55

'set palette color 4 to red (4)
palette 4,4

‘set taxt color (TXCOLZ) and background color (BKCOLZ)
TXCOLZ=0
BKCOLZ=%
‘define inning and ending rows of menu box
:grou:lﬂll’.zg ne no
row/4=33
'defirf;_gegiming and ending colums of menu box
Yo
‘call procedure MENUBOX to draw menu box
call MENUBOX(begrow’,endrow’,begcol’ endcol”,TXCOLZ ,BKCOLY )

‘set text color to red and background to black
color 0,1

‘print text on row 21 and column 69
locate 21,69

‘print text on screen
PRINT *“ARE YOU SURE YOU MWANT TO EXIT™

‘locate text on row 12 and columnm 5
locate 11,50

'input answer
INP! ANSHER$

‘label for invalid answer to check second answer
nswer:

'if answer is yes, then end program
IF (ANSHERS="y") OR (ANSWER$="Y") THEN
eglor 1,0
cls

end if

'turn event trapping on
$event on

'if{answer is*r;bo, then check Ihg place’ to
'return execution to r place in ram
IF (ANSHER$="n") OR (mmg--u") THERM9

‘case variable is place”
select case place/

'if placeZ=z1, then came from infoin subroutine
'return to next statement

case 1
‘'set palette color 0 to black (0)
palette 0,0

‘set palette color 5 to megenta (5)
p:getg: 3,5 r °

sub setescs
gsub infoin pe

'if placeZ=2, then came from disinfo subroutine
‘goto disinfo subroutine
gostb setescape
setes
gsw disinfo

'if place/=3, then came from runmon subroutine
‘goto runmon subroutine

case 3

gosub setescape

gosub runmon
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‘if place’=4, then came from graphtp subroutine
'goto‘}graphtp subroutine
case

gosub setescape
goto escapetemp

'if place’=5, then came f ubrouti
'gotg graphhb’ subroutine rom graphhb ne
cas:bs tesca

sub se
gstb gnphhbp.

'if place’Z=6, then came ¥ ubrouti
';otg gnphi; subroutine rom graphtp subroutine
cas?i:‘seiesu

s
gsub graph3 pe

‘define end of select structure
end select

‘dafine end of if structure
end if

‘answer is not y or n, goto invalid answer
locate 13,35

color 6,4

rint space$(7)

ocate 13,28
call irwalidanswer(answer$)

goto checkanswer

‘define end of subroutine endall
BETURN
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6666 IMPORTANT INFO 3066

B:g’q(ram nama: INFOIN.BAS
up prog : INFOIN.BAK

nwauwun
LU T ]

PROGRAM MODIFIED: 5-17-89

L}

L]

.

: PROGRAM HWRITTEN: 2-26-89
L)

L]

1

This program calls the $INCLUDE programs:

= getpatin.bas
t== empname .bas
‘== timename.bas
‘== pumpinfo.bas

== PROGRAM NAME: INFOIN.BAS

‘==z This program contains the subroutines to display
‘== patient information, temperature names, timer names,
‘=z and punp information on the screen.

t== This prggnl_l displa&patimi.infomiim on the

: == gcreen. displays following:
==

‘== 1. Name of Patient
‘== 2. Sex of Patient
‘== 3. ID # of Patient
‘== 4. Age of Patient
'== 5. Units of Age _
== 6. Height of Patient
‘=z 7. Units of He;gbt
‘== 8. Height of Patient
‘=z 9. Units of Height

==z

‘== Additionally, the patient's body surface srea is
‘== computed.

‘==

ta= This program prompts user for title of.temniun

‘== probes, » the titles are displayed in
:== following manner:

==

S== 1. NAME OF TEMPERATURE #1

Y== 2. NAME OF TEMPERATURE #2

i 3. NAME OF TEMPERATURE #3

‘== %. NAME OF TEMPERATURE #4

t== 5. NAME OF TEMPERATURE #5

‘== 6. NAME OF TEMPERATURE %6

':: This ram prompts user for title of timers
‘== Then, igo gitlo: are displayed in the following
‘== manner:

‘==

‘zs 1. NAME OF TIMER $1
‘=z 2. NAME OF TIMER #2
‘== 3. NAME OF TIMER %3

‘==

‘=z

‘== This ram prompts user for the t of blood
‘== pump begr’;ggusodpin the surgical prodezup:..

’ fina INFOIN as a subroutine
INFOIN:

‘'set flag placeZ=1 for return from escape key
placeZ=1

' Clear the Screen
CLS

' Declare value of prompt$ - character string
' Shared variable among input PROCEDURES
prompt$="Please enter "

' Call subroutine to have user input patient

' information
GOSUB GETPATINFO
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' Clear sci
CLS

* Call sub

routine to have user input temperature

names
GOSUB GETTEMPNAMES

' Clear the Screen
CLS

' Call sub

routine to have user input timer

names
60SUB GETTIMERNAMES

' Clear the Screen
CLS

' Call sub

' informat
6osuB

routine to have user input pump
ion

PUMPINPUT
' Clear the Screen
CLS

' End of subroutine infoin
RETURN

'  Programs

stored under different names to save

' rsgoee in the TURBOBASIC editor
$I

LUDE
$INCLUDE
$INCLUDE
$INCLUDE

“c:\monitorl\GatPatin.BAS"
"c:\monitorl\TempName .BAS"
"c:\monitorl\TimeName.BAS"
*c:\moni torl\PumpInfo.BAS"

o0et IMPORTANT INFO e

ram name: GETPATIN.BAS
up prog : GETPATIN.BAK

PROGRAM WRITTED: 2-26-89
. PROGRAM MODIFIED: 4-21-89

‘a=  PROGRAM NAME: GETPATIN.BAS

‘zm=
‘ax This
‘z=z patien
‘zz
‘z=a
‘==
‘zxz
‘==
taz
tz=z
‘==
‘==
bk ]
tz=

program contains the subroutines to get
t information.

Name of Patient
Sex of Patient

Units of Hei
Ne;gnt of Patient
Units of Weight

:OONO.UIOWNH
7
(el
(]
-]
.3
»
[ ]

getpatinfo:

' Dafine getpatinfo as a subroutine

' Clear the Screen
CcLS

' Dimension array info$ for later use in prog
DIM INFO$(10)

' Call procedure to get name of patient
CALL GetName (patname$)

' Call procedu

re to get sex of patient

CALL GetSex (sax$)
' Call procedure to get ID number of patient
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CALL GetIDrwm (IDNUMS)

' Call procedure t t a f patient
CALL GetAgo (.geo Q8% 8ge of pa

' Call procedure to get unit of age
CALL GetAgouu'l (ageunit$)

* Call procedure t height of patient
CALL 2oTreTont (Redor foight of patien

' Call procedure to get units of height
CALL Gotlit\.nxt (htunits)

' Call procedure to get weight of patient
GALL BoTreiont (mgx.ﬁﬂm iht of patien

' Call procedure to get units of weight
CALL Gotntmxt (w‘tuuts)

' Clear screen
cLs
' Define row index for placement of text
row/=3
' Dofin:_ (_:olbll"l index to center text

‘' Call stbrou:im to display patient information

' Call subroutine to check patient information
GOSUB CheckPatInfo

' Call subroutine to file patient information
GOSUB FilePat

' End of subrouti tinf
REo routine getpatinfo

' programs stor-d under different names to
' save s n turbo basic editor

$INCLUDE “c: \-onxtorl\‘oPATINFO BAS"
$INCLUDE "“c:\monitorl\SHOWPAT.BAS"
$INCLUDE “c:\monitorl\FILEPAT.BAS"
$INCLUDE “c:\monitorl\2CORREC.BAS"

:== et IMPORTANT INFO 066 ==
= ==
‘z= ram name: 4PATINFO.BAS ==
:== up prog : 4PATINFO.BAK ==
zs= ==
1 ]

: PROGRAM WRITTEN: 2-10-89 :
: PROGRAM MODIFIED: &4-20-89 '
‘sx PROGRAM NAME: 4PATINFO.INC ==
‘== ==
‘z=z This displa tient_information on the ==
M scre.n.p I d;sph;s mp:ol lowing: ==
-1 3 =3
‘== 1. Name of Patient ==
‘== 2. Sex of Patient ==
‘x= 3. ID % of Patient ==
‘== 4. Age of Pahent ==
‘zx 5. Uru.{s of Age s
‘=z 6. t of tient ==
‘=z 7. Unx of Height ==
Y=z 8. MNei 't of Patient ==
=3 9. Units of Height ==
== ==

. _
s PROCEDURE NAME: GetName i
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:gg PROCEDURE TO GET NAME OF PATIENT ggg
N i ng
| PPPPPPPPPPRPPPPRPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

' Define GatName as a PROCEDURE with patname$ as a
' sﬁssod variable
GatName (patname$)

! Define prompt$ as a shared variable between the PROCEDURE
' and main p

SHARED pronptg
' smxf color of writing as blue (2) and background as

' pa].e e color 1
2,1

'set text color (txcol”Z) and gackground color (bkeolX)
*for_box
txcoli=2
bkcoM=4

‘defi imning and endi f box
:ng;og:nnxng ing rows o
row/=55
‘define bogmnmg and ending columns of box

P S0

' CLEAR THE SCREEN
cLs

‘call procedure menubox to d
call HEMBOX( begrow ,endrow”, bogcol/nndcol/ s txcolZ ,bkcol”)

' erase any previous invalid answers by printing
' spaces same color as ground
9 COLOR 3,3

LOCATE 8,27

PRINT SPACEN 30)

COLOR 1,3

I.OCATE 8,27

I (] “’

LOCATE 12,27
COLOR 1,1
PRINT SPACE‘(SZ)
I.OCATE 14,17

R 1,1
PRINT SPACEO(GZ)

'LOCATE TEXT
LOCATE 6,22

' Pr(inptluscr to input name of patient
color
PR:’[NT prompté$;“the Name of the patient.”

LOCATE 8,25
{mnoQ

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 12,27
COLOR 1,1
PRINT SPACES(SZ)
LOCATE 12,28
CALL CorrectAnswer (ans$)

* Check snswer to PROCEDURE CorrectAnswer :
'If the answer is No, then prompt user to enter patient

20 IF (tns?="N"l OR (ans$="n") THEN 9
LOCATE 12,53
COLOR 1,1
PRINT SPACEQ( 24)

* If the answer is Yes, then return io main program
IF (ans$=3"y") OR (ans¢=“Y") THEN 25

' erase any previous invalid answers by printing
' spaces sam color as background

LOCATE 14,18

COLOR 1,1
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PRINT SPACE$(61)
If answer s:as :mv:hd, tlrn call PROCEDURE %mahdAnswer
user to input a er answer of yes or no.
LOCA'I% 14,17 prop y
COLOR 1,1
PRINT SPACES(éZ)
LOCATE 14,18
CALL Im.lxdlnmr(amﬂ
6070 20
*CLEAR SCREEN
27 cLs
' Define end of PROCEDURE GaetName
ND SuB

PROCEDURE NAME: GetSax
PROCEDURE TO GET SEX OF PATIENT

- - sex$
' stgassed varublo
GetSex (sex$)

Define prompté as a shared variable batween the PROCEDURE
and main prog
SHARED prompt$

' set color
PALETTE 0,62
COLOR 0,0

' f{ eolor of writing as light cyan (3) and background

' as b
COLOR 1,0

' Clear the screen
CLS

' t gse;- to select sex of patient

LOCA
PRINT prompt$;“sex of the patient (M or F)";
PRINT * by using the arrow keys to*

PRINT * move the selection box to the proper sex";

PRINT * and press the enter key."

f¥ color of writing as blue (1) and background as
'  palette color

COLOR 0,0,0
'?t g:xt color (txcol”Z) and gackground color (bkcolX)
' for
txcolZ=1

bkcol”=3
‘define beginning and ending rows of box
b.:grw{=8

row/=11
'dofmo begxmmg and ending columns of box
cnggllsfos
‘call menubox to draw box
call HEMJBOX(bogrw/.endrou/ begcol”,endcol”, txcol”,bkcolX)
;600 ?po of av-;l:blo SEX types

PRINT " FEMALE "

define MALES as INFO$(1) and add a space
at the and
INFO$( 1 )‘SegCEﬂn%#"MALE'%SPACEs( 1)

. dofxne FEMALE$ as INFO$(2) and add a space
' t the beginning and end
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INFO$(2)=SPACE$(1)+"FEMALE"+SPACES$(1)

' define LLINEZ as an integer used to locate text
' Jv oper row
LLI
COLOR 0,0
LOCATE 1
PRINT SPACEQ( 69)
COLOR 0,0
LOCATE 15
PRINT SPACE$(69)
COLOR 0,0
LOCATE 17 10
PRINT SPACE.I69)

' color to white (15) text and rod (12)
' background; locate the text at row 9 and
*  colum 333 print INFO$(1)
COLOR 15,5
LOCATE 9,34
PRINT INFO#(I)

' 0,8.0.0.6.0.0.6.6.6.6.6.6.0.0600060006060046006000e00000606000t60ese004eH0

BEGIN SELECTION PROCESS

’ $,0.9.0.0.0.6.0.0.0.6.0.600086666006060066066060600¢00600606660060600000648

%

’ XX
XX This selection routine was or:gmall written XX
:XX by K. Allen Caswell, Jr., Ph.D. on 12~ Ya-a 7. ﬁ
' XX Modifications and all documentation XX
:& was done by Cynthia K. Rice on 3-1-89. g

L/
L

' @ 8.9.0.¢.0.6.0.6.0006.0.046040066000600060¢0000000000600000060s000¢

* mark_this part of program with a label SelectSex
' 80 it can be called again
SelectSex:

! assigns to the variable KKEY$ the character that
' eorresponds to the first keystroke waiting in the
' keyboard buffer

KKEY$= IM(EYO

'RREBR AR08 8000020522820 20228280022002282282882020202288202
TRAEBARAALR2 2002502522252 222252282222222282822202822588202208
' Begzmx of SELECT CASE structure = case variable

' s KKE
SELECT CASE KKEY$

R s et aa s 2 2 R R TN RS E A P TS T Y P VTSI OTeY
' if KKEY$="" (no Keystroke on keyboard buffer),
' gotoc%éocﬂ'unp (continue selection process)

GOTO SelectSex
[ 2 A T Y Y Y PPN OV P TV PO PO VPO

if KKEY$ = CHR$(0)+CHR$( 72),CHR$( 0 )+CHR$(80),
then execute the following lines

' CHR$(n) is the character in the ASCII table that
' is associated with n (the ASCII value)

CHR$(0)+CHR$(72) represents the rrow

CHR$(0)+CHRS$(80) represents the arrow
The CHR$(0) represents that this is the extended
code for a non-

IX
CASE CHRS( 0)4CHR$( 72¥’CHR$( 0)4CHR$(80)

' 2&0 color to red (6) text and black (0)
' ba ron.nd; print text on row LLINEZ+8 and
' eolum

COLOR 1

LOCATE LLINE/#S,SQ»

' print INFOS(LLINEZ)
PRINT INFO$(LLINEZ)

* IF KKEY$ = CHR$(0)+CHR$(72) representing the down arrow,
then decranen'l: LLINEZ 1

ELSE mcreu:gt LLINEZ by 1 {meaning the up arrow

was ec

IF KKEY$=CHR$(0)+CHR$(72) THEN DECR LLINEZ ELSE INCR LLINEZ
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' need to keep LLINEZ in allowable range for data

' so_the selection box will scroll from last

' allowable selection to first allowable selection
' vice versa

: If selec{ up arrow when on top line will go to

bott
IF LLINEZ<1 THEN LLINEZ=2
' If select down arrow when on bottom line will go to
IF LLI$/>Z THEN LLINEZ=1

: cha? the color to white (15) text and red (12)
' backgrounds print next text at row (LLINEZ+8)
and column 8

15,5
LOCATE LLINEZ+8 234

' print INFOS(LLINEX)
PRINT INFO$(LLINEZ)

goto label SelectSex to continue selection process

GOTO SelectSex
Q2T N N Y T N Y Y T Y VY PO PP P PP TP PO PP

B RGP S Mt SRt it st S o S T TR TS TR
' on carriage return, goto doit subroutine to correct input
¢ CHRS(%ile ;gf:gh carriage return in ASCII table

' goto subroutine Corrocts.x to correct sex info
60TO Correc

RS A ASAAE A SO MAAACAASAAOS IO SAE SISt AoE Pt
! sny other input_sends program back to label SelectSex
to continue sealection process
CASE ELSE
GOTO SelectSex
W Y Y Y YT YT VO T TP Orrrrey

2y Y Y YR Y YT Y R YT TR VAT OV P T TP O PO VTP ST VO PR VST PPTE
' Define engcgf SELECT CASE structure

END SEL
‘EAERLRARRL2 2288222002 22202228228220222220882828028200002222
'REARARER AR AR 202222228222 228822222822824248224802822

* $.6.0.0.6.6.0.006.06660060606006066006006¢00000060set00000060600600694s

¢ define end of subroutine SelectSex
RETURN

% SUBROUTINE NAME: CorrectSex
% SUBROUTINE TO SELECT SEX TYPE

FEEEE

' define CORRECTSEX as a subroutine
CORRECTSEX:

LR = color to white (15) text and red (12) background
COLOR 15,12

* Locate the text in row (1lline”Z+8) and column 8
LOCATE 1line/Z+8,3

‘RLSRR2220020202222202020202222282024202802520220800002020882

'RAAARARR2 2482822452888 822 5822222082082 22522222822422882028228
= mru of SELECT CASE structure = case variable

’ is

NEZ
SELECT CASE LLINEZ

Al A At e s Rt b ranaass st TS T2 TE ZL RS LI T A
": If LLINEZ = 1, then sex$="MALE"

1
SEX$="MALE"
RS R e R s e I L R P L T e

B A A At ass e s g S S At anssnsasassdl LT ITSETET LTS
' %f LLINEZ = 2, then SEX$="FEMALE"
CASE 2

SEX$="FEMALE"
R R e I ey S I IR R TRy TR R T Ty e
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R e I T Y N Y T Y YR Y Y VU TSP ST PP PO
' If LLINEZ > 2, then continue program
CASE ELSE
R L T T Y Y TR TN T YT Y YV TV EPTFPPEey

Rt sttt S eSS T LR E T R Y PP ST
' Dpefine end of SELECT CASE structure
END SELECT
TRRBL2845 5222000028220 808222888208222220248228222202008080282
PE&RASAA800282022 2482208888288 2222222222222822288082022222

L ~ color to RED (12) text and WHITE (15) background
COLOR 1,15

' Tell user the SEX type selected
LOCATE 13,2
PRINT " You selected “3SEX$+SPACES$(1)

. ((::alll.-lékPRO%EDURE CorrectAnswer to ask if input is correct
LOCATE 15,16
PRINT SPACE$(62)
LOCATE 15,25
CALL CorrectAnswer (ans$)

* Check answer to PROCEDURE CorrectAnswer :
' If tho .nsmr is No, then prompt user to enter SEX type

6620 IF (aned="N") OR (ans$="n") THEN 6600
COLOR 0,0
LOCATE 15,51
PRINT SPACE$(26)

' If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$= "Y") THEN 6625

' If answer was inwvalid, then call PROCEDURE InvalidAnswer
' to prompt user to input a proper answer of yes or no.

COLOR 0,0

LOCATE 17,16

PRINT SPACEQ( 62)

LOCATE 1

CALL Irwaidinswor (ans$)

GOTO 6620

625 PALETTE 0,0
* CLEAR SCREEN
CcLs

' Define end of PROCEDURE GetSex
END SUB

PROCEDURE NAME: GetIDrnum
PROCEDURE TO GET ID% OF PATIENT

Bof:ne Getggnun as & BROCEm m EE%S as 3

passed variable
SUB GetIDrum (IDNUMS)

' Define prompt$ as a shared variable batween the PROCEDURE

' and main prog
SHARED prompts$

PPP
PPP
pPPP
PPP
PPP

' color of writing as blue (1) and background as
' let e color 1
COI.OR 1,1
':at ;:xt color (txcol”) and gackground color (bkeolZ)
'for
txcol’=1
bkcolZ=3
‘define bogxm:mg and ending rows of box
row/'lo
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'dcfuin beginning and ending columns of box
olZ=1
1/-63

' CLEAR THE SCREEN
CLs

‘call procedure menubox to draw bo
call N.BOX(bogrm/,uvdrow/ begool/,embol/,txeoll,bkeoll )

1257 OI.OR 3,3
LOCAT!
PRINT SPACEQ( 30)
COLOR 1,3

1,1
PRINT SPACEO(GZ)
COLOR 1,3

‘LOCATE TEXT
LOCATE 6,20

L t user to input id number of patient
"°'P PRINT pronpm"th ID number g? the patient.®
LOCATE 8,28

INPUT IDNUMS

' erase a revious invalid answers rinti
' spaces nymp eolor as background by p "o

LOCATE 12,19

COLOR 1,1

PRINT SPACE$(60)

LOCATE 14,63

PRINT SPACEQ( 16}

LOCATE

PRIN‘I" SPACE$(60)

COLOR 0,2

' Call PROCEME CorrectAnswer to ask if input is correct
LOCATE 12,17
COLOR 1,1
PRINT SPACEO(éZ)
LOCATE 12,28
CALL CorrectAnswer (ans$)
COLOR 1,3

' Check snswer to PROCEDURE CorrectAnswer :
: If the answer is No, then prompt user to enter id

number of patient sgain
1560 IF (ans$="N") OR (ans$="n") THEN 1250
LOCATE 12,53
COLOR
PRINT SPACES( 26)
* If the answer is Yes, then return to main program

IF (ans$="y") OR (ans0=“Y") THEN 1265

' erase any previous invalid answers by printing
same color as background
COLOR 1,1
LOCATE 14,19
PRINT SPACES( 60)

LOC
PRINT SPACES( 62)

' If answer was invalid, then call PROCEDURE
' IrnvalidAnswer to prompt user to input a
' roper snswer of yes or no.
LOCA 14,17
COLOR 1,1
PRINT SPACES( 62)
LOCATE 14
CALL InvahdAnmr(ansO)
GOTO 1260

‘CLEAR SCREEN
1265 cLs
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' Defigowend of PROCEDURE GetIDnum

1]
PPP
'PPP PROCEDURE NAME: GetAge .'3.;"8
'g'?'n; PROCEDURE TO GET AGE OF PATIENT ggg
bee pPP
* Define GetAge as a PROC wit as a
' smssod varg:blo aoe

GetAgelage)

' Define prompt$ as a shered varisble between the PROCEDURE
'  and main pro%
SHARED prompt
PALETTE 2,62
PALETTE 14,0

f
' sg:']:.:do color
COLOR 3

;’:‘ot ‘lexi color (txcol’) and gackground color (bkcol’)
col
col/.=1

‘define bogmmng and ending rows of box
mm/-lo

'dof:rli’ beginning sand ending columns of box
1/=68

' CLEAR THE SCREEN
CcLs

‘call menubox to draw box
call Emlbcgrw/ sendrow’ ;begcol” ;endcol”, txcol” ,bkeol” )

1333 LOCAT COLOR 1,1
PRINT SPACEO( 20)
COLOR 15,1
LOCATE 8;37

P " n
LOCATE 12,17
COLOR 3,3
RINT SPACEO( 52)
LOCATE 1
COL OR 3
PRINT SPACE$( 52)
LOCATE 16,17
COLOR

3,3
PRINT SPACEO( 62)
COLOR 15,1

'LOCATE TE
1535 LmATE 6516

' Prompt user to input sex of patient
COLOR 15,1 thi pe

. Proupt usor to input age of patient

LOCATE 3,35
NPUT age

' If tg. <=0, then ﬂronpt user to input age again
ag. =<0 T
SGND

COLOR 31,1
LOCATE 12,21
PRINT " This is not a valid answer for the age. "3
LOCATE 8,37
COLOR 1, 1
PRINT SPACESlBO)
COLCR 15.1
LOCATE 8,37
PRINT * "3

prompt$;“the age of patient in months or years.”

eolor of writing as LT. BLUE (3) and background as
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END IF
' Call PR(L)CEDURE CorrectAnswer to ask if input is correct

’

LOCATE 12,20

PRINT SPACES( 55)
LOCATE 1

PRINT SPACE9l59)

LOCATE 14,28
CALL CorrectAnswer (ans$)
COLOR 1,3

' erase any previous irwvalid answers rinti
Baccs sam: color as background by p no
134 COLOR 3;3

PRINT SPACEO( 16)
' Check snswer to PROCEDURE CorrsctAnswer :
* If the answer is No, then prompt user to enter patient

53@2 F ms$="N") OR (ans$z"n") THEN 1333
LOCATE 14,53
COLOR 3,3
PRINT SPACE$(24)

' If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$= "Y") THEN 1345

' oIf ansuer ms invalid, then call PROCEDURE InvalidAnswer

' to pr user to i t a proper answer of or no.
E“‘?s 16,17 neut ® prope yes

PRINT SPACEO( 62)

LOCATE 16,18
CALL InvalidAnswer(ans$)
GOTO 1340

‘CLEAR SCREEN
1345 CcLs

* Define end of PROCEDURE GetAge
END SuUB

PROCEDURE NAME: GetAgeunit
PROCEDURE TO GET UNITS OF AGE

............................

atAgeunit as a PR R sgeunits$ as a
' S‘Bassed varuble
GetAgeunit (ageunits)

' Dafine prompt$ as a shared varisble between the PROCEDURE
' and main prog
SHARED prompt$

PALETTE 2,62
PALETTE 14,0

' f¥ eolor of writing as LT. BLUE (3) and background as
' palo o eo or

’ SPacxfx color of writing as light cyan (3) and background
black (0)
COLOR 1,2
' Clear the screen
CLS

' L :Ttéls;r to select units of age
PRINT Prolp‘l’;"UNITS OF AGE"j;
by usm? arrow keys to move the"
PRINT " ection box to the Jproper units"y
PRINT * and press the enter key."

f¥ color of writing as blue (1) and background as
' palette color
* COLOR 0,0,0
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‘set text color (txcol”) and gackground color (bkcolZ)
'for box

txcolZ=1
bkcol”=3

‘define begimning and ending rows of box

row/=8

row/=11
'define beginning and ending columns of box
aegootiedt

17245

‘call "groeeduro menubox to draw box
call MENUBOX(begrow/,endrow’,begcol” ,endcol”, txcol”,bkeolZ)

' Print ¢ of availabl its of
2200 c&'ﬂ:n 1,3 178576 tnits of sge

PRINT " MONTHS *

LOCATE 10,34

PRINT * YEARS "

LOCATE 13,10

PRINT SPACE$(69)

COLOR 2,2

LOCATE 15,10

PRINT SPACE$(69)

PRINT SPACE$(69)

define MONTHSS as INFO$(1) and add a space
at the begmmn% and end

INFO$(1)=SPACE$(1)+"MONTHS"+SPACES$(1)
define YEARSS as INFO$(2) and add a space
at the beimnmg and

INFO$(2)=SPACES(1)+"YEARS"+SPACE$(1)

define LLINEZ as an integer used to locate text
on proper row
LLIFE'/FI

’ color to BLUE (1) text and CYAN (3)
! backgrounds locate the text at row 9 and
'  column 343 print INFO$(1)
COLOR 1,4
LOCATE 9,34
PRINT INFO$(1)

' AAAAANKLASLAAXLAXK AL AR AL AKX XXX XX XXX 20O 000000000000000000

’ BEGIN SELECTION PROCESS

’ AAAAAAAAAAAAAARAA AL XXX OOOOOOOOOOUOOOOOOOOOOOOOT
XX

X This selection routine was originally written
'XX by K. Allen Caswell, Jr., Ph.D. on 12-14-87.

XX

*XX Modifications and all documentation
:g was done by Cynthia K. Rice on 3-1-89.
RSO0 OKOCEKIIOOOO00CK

mark this part of program with a label SelectAgeU
* so it can be called again
SelectAgeU:

assigns to the variable KKEY$ the character that
corresponds to the first keystroke waiting in the
rd buffer
KKEY$=INKEY$

'ERA2L52 282282222288 20828028022020 0200000205000 000800281202
'RA2R8 L2885 8245 828202228800 002824280220222822822022825288202
' Beginning of SELECT CASE structure = case variable

EY
SELECT CASE KKEY$

L T e Yy Y Ty T Y T IV T P PP T S P VPP eY
' if KKEY$="" (no keystroke on keyboard buffer), then
' 9°t°c§gé°ﬁ$‘9°0 (continue selection process)

*i
5

*
)

REARRAN

*
*
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GOTO SelectAgeV
B 2 I T I Y Y T PO P PTP T PO PR ET TN

* if KKEY$ = CHR$(0)+CHRS$( 72),CHR$(0)+CHRS$(80),
*  then execute the following lines

CHR$(n) is the character in the ASCII table that
is associated with n (the ASCII value)

. CHR$(0)4CHR$(72) represents the arrow
. CHR$(0)+CHR$(80) represents the arrow
: The CHRS(O) rcproson'ts that this is the extended

a non-ASCII
CASE CHRQ( 0)+CHR$( 7.3‘ sCHR$(0)+CHR$(80)

’ ct:xo color {o BLUE (1) text and YELLOW (2)
N grounds print text on row LLINEZ+8 and
oolum 3
COLOR
LOCATE LLINE/+8»34

* print INFOS(LLINEZ)
PRINT INFOS(LLINEZ)

' IF KKEY$ = CHR$(0)+CHR#( 72) representing the down arrow,

* _then_decrement LLINEZ by 1

' ELSE increment LLINE/Z by 1 (meaning the up arrow

was saelected)

IF KKEY$=CHR$(0)+CHR$(72) THEN DECR LLINEXZ ELSE INCR LLINEZ

mod to keep LLINEZ in allowable range for data
selection box will scroll from las
allowablo selection to first allowable selection
vice versa
If ::lecf up arrow when on top line will go to
IF LLINE/<1 THEN LLINEZ=2
. If seleet down arrow when on bottom line will go to

IF LLIm/>2 THEN LLINEZ=1

cha:go the eolor to BLUE (1) text and CYAN (3)
prmt next text at row (LLINEZ+8)

COLOR 1 2
LOCATE LLINE/+8,37

' print INFOS(LLINEZ)
PRINT INFOS$S(LLINEZ)

' goto labal SelectAgelU to continue selection process
G0TO SelectA :
R 2 2 2 T TR Y L N Y Y T YT VTP F P PP PO S T ey

'++++0+0M+on++++++ﬂ+f+++++++++++uuunuuuuunun
* on carriage return, goto doit subroutine to correct input
' CHR"éis)E ;:(sggés carrisge return in ASCII table

* goto subroutine CorrectiAgel to correct sex info
60TO CorrectAgel:

'uu-u++un++++u+++u++uu+++++++unnﬂuuﬂuﬂﬂﬂ
' any other input_sends program back to label SelectAgeU
to eogi;emgl.gglcchon process

GOTO SelectAgeV
Al el e e R I IS Y IR R ST TR TR T AT T Yy

R e d L et st s st T IR R T T T T T YR VTP T Prry
' De fxnesend of SELECT CASE structure

END SELECT
'EELRARARAR22L 2520022808222 02822228282202282222025282025282
TRAR ARS8 A08222522282528282222222842220882828222028

’ .8.6.6.0.0.0.6.6.60.006600004460000600060000000006e 0006060000 060060604s000

' define end of subroutine SelectAgeU
RETURN

'ppp SUBROUTINE NAME: CorrectAgeU
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‘PP PPP
:ppp SUBROUTINE TO SELECT AGE UNIT PPP
'pPp 133
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

' define CORRECTAGEU as a subroutine

CORRECTAGEU:

. %Iat lcolor to blue (1) text and cyan (3) background
’

' Locate the tex row (1llineZ+8) and column 8

LOCATE 111m'/f8»34

TEELLARRA0 020220282 882228282022222222252828222808080022020202¢8
'RREAR S8R50 2082 252202 082222282088248288228228882828822
' Beg mnmg of SELECT CASE structure = case variable
' is LLINEZ

SELECT CASE LLINEZ

'uﬂﬂouMnuuwﬂnuﬂnun++++++M+uﬂuﬂnﬁun
;: fILLINE/ = 1, then AGEUNIT$="MONTHS"

AGEUNIT$="MONTHS"
A s X2l 2 gl e e I T R AT R TR TR R DT T X T T T T T PO PATTYY

AR SAAS AL SASAASASELS ALAAESAMMAAS MRS aRLte IS SR TERTTRT S
As?z LINEZ = 2, then AGEUNIT$="YEARS"

AGEUNIT$#="YEARS"
RS Al g e e T A R T AT R R TR TR T RN e SOy

R e adaan ST LT S T T T Ty Y e e v vy
* If LLINEZ > 2, then continue program
CASE ELSE
222 I TR YR R Y E IR N Y R R R TP Y'Y Y Y YV PO P T P Pey

R A sas e Y e s a s R TR R TR R Y T U VTN TP PPN
Define e[»d gf SELECT CASE structure

END SE
‘EEES AR08 22022222285 22822822822202282028822202020820082
'ERARAER A ALAL AL 222225528282 88822222222282482222828282

* Cha color to blue (1) text and WHITE (15) background
CcoL 1,15

' Tell user the units selected
LOCATE 13,2
PRINT You selectod *3AGEUNIT$+SPACES(1)

' Call PROCEDURE CorrectAnswer to ask if input is correct
COLOR 2,2
LOCATE 15 16
PRINT SPACES( 62)
LOCATE 15,25
CALL CorroctAnswor (ans$)

' Check answer to PROCEDURE CorrectAnswer :
' If thc answer is No, then prompt user to enter age

2220 I.FP( ans$="N") OR (ans$="n") THEN 2200
COLOR 2
LOCATE 15 »51
PRINT SPACE$(26)

' If the answer is Yaes, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 2225

* If snswer was inwalid, then call PROCEDURE IrwvalidAnswer
' to prompt user to input a proper answer of yes or no.

COLOR 2,2

LOCATE 17,16

PRINT SPACE$l62)

LOCATE 17,1

CALL Invai;dAnsmr (ans$)

GOTO 2220

2225 PALETTE 0,0
'CLEAR SCREEN
CLs
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' Define end of PROCEDURE GetAgeUnit

END SUB
X PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
:ggg PROCEDURE NAME: GetHeight gg
'% PROCEDURE TO GET HEIGHT OF PATIENT m
‘ppp PPP

Define Getlloigﬁ as & PROCEDURE with height as a
ssed variable
GetHeight (height)

' Define prompt$ as a shared variable between the PROCEDURE
' and main prog
SHARED prompt
PALETTE 2,62
PALETTE 14,0
Specify color of writing as LT. BLUE (3) and background as
palette color 3
COLOR 2,2
‘set text color (txcolX) and gackground color (bkcolZ)
txcol/=15
bkcolZ=1
‘define beginning and ending rows of box
I:‘growﬁs
row/=10
'd.filn; tizgiming and ending columns of box
=
ml’/.m

' CLEAR THE SCREEN
Ccts

‘call procedure merubox to draw box
call &Wlbogrcu’/.,cndroul»bogcoll,uﬂeol?.,txeol?.,bkeolll
20 COLOR 1,1

LOCATE 8,37

PRINT SPACE$(30)

COLOR 15,1

LOCATE 8,37

PRINT * *}
LOCATE 12,17
coL

OR 2,2
PRINT SPACE$(52)
LOCATE 14,17
COLOR 2,2
PRINT SPACE$(52)
COLOR 15,1

'LOCATE TEXT
32 LOCATE 6,13
COLOR 2,1

' Prompt user to input height of patient .
PRINT prompt$i"Height of patient in inches or centimeters.®
LOCATE 8,35 _
INPUT height

' erase any previous invalid answers printi
' spaces samg color as background by o
COLOR 2,2
LOCATE 12,20
PRINT SPACE$(50)

© If he% §.§=0‘ then prompt user to input height again

=<0 EN
SOUND 75,10
COLOR 28,2
LOCATE 12,21 = .
PRINT "This is NOT A VALID answer for the HEIGHT."
LOCATE 8,37
COLOR 1,1
PRINT SPACE$(30)
COLOR 15,1
LOCATE 8,44
PRINT “ *3
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6070 32
END IF

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 12,28
CALL CorrectAnswer (ans$)
COLOR 1,3

' erase any previous invalid snswers by printi
' spaces sang color as background v P o
%0 COLOR 2,2

LOCATE 14,63

PRINT SPACE$(16)

' Check answer to PROCEDURE CorrectAnswer :

' Ifh:bo snswer is No, then prompt user to enter patient
! i in
IF (ans$="N") OR (ans$="n") THEN 30

* If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 45

' If answer was invalid, then call PROCEDURE InwalidAnswer
' to prompt user to input a proper answer of ves or no.
COLOR 2,2
LOCATE 12,54
PRINT SPACE$(15)
COLOR 15,1
LOCATE 14,18 .
CALL InvalidAnsweri(ans$)
GOTO 40

‘CLEAR SCREEN

45 CLsS

* Define end of PROCEDURE GetHeight
END SUB

L]

:% PROCEDURE NAME: GetHtunit %
'% PROCEDURE TO GET UNITS OF HEIGHT %
\PPP PPP
PP PPP
PP

' Define GetHtunit as a PROCEDURE with htunit$ as a
' Stgassed variable |
GetHtunit (htunit$)

! Define prompt$ as s shared variable between the PROCEDURE
' and main prog
SHARED prompt$
palette 2,63
' Specify color of writing as BLUE (1) and background as
' palette color 2
COLOR 1,2

' Clear the screen
cLS

' Prompt user to select units
LOCATE 5,7
PRINT Pronp‘lS}"lNITS OF HEIGHT"j
* by using the arrow keys to move " .
" selection box to the proper units”;
PRINT " and press the enter key.™

‘set text color (txcol”) and gackground color (bkcolX)
! for_box

‘define beginning and ending rows of box
I:grm{sﬁ
row/.=64

‘define l;:giming and ending columns of box
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‘call procedure menubox to draw bo
call MENUBOX(begrow’,endrow’, begcol/,ondcol/, txcol’,bkecol’)

' Print of avnhblo units
22500 COLOR 1,3
LOCATE 9,3

4
PRINT * IMZHES "
LOCATE 10,34
PRINT * CENTIMETERS *
COLOR 2,2
LOCATE 13 10
PRINT SPACEO( 69)
COLOR 2,2
LOCATE 15 10
PRINT SPACE$(69)
COLOR 2,2
LOCATE 17’10
PRINT SPACE$(69)

' dofmo INCHES$ as INFO$(1) and add a space
beg ng snd end

INFOC(1]=$ PACE$(1)+"INCHES" +SPACES$(1)

' define CENTIHETERSO as INFO$(2) and add a space

at the b
INFO$(2 )‘SgiCESIH%O"CENT IMETERS" +SPACES$(1)
' define LLINEZ as an integer used to locate text
row

' on proper

LLIPE'/.‘-'I
. color to BLUE (1) text and CYAN (3)
' background; locate the text at row 9 and
* column 343 print INFO$(1)

COLOR 1,2

PRINT INFOS(1)

. P 8.4.0.0.6.4.0.0.0.40680000600000006000600808006000000000600e000060004

:XX BEGIN SELECTION PROCESS XX
XX XX
XX This selection routine was originally written XX
:g by K. Allen Caswell, Jr., Ph.D. on 12-14-87. g
'XX Modifications and all documentation xX
:x was done by Cynthia K. Rice on 3-1-89. g

' $.6.0.0.6.0.0.0.0.0.6.0660066000666000066000600060606000060006006000e004s60

' mrk this part of program with a dabel SelectHtunit
' it ca~ be called again
S/loethUn:t'

* assigns to the variable K EY$ the characdgr that
correspong:fto the first keystroke waiting in the

k rd
KKEY$=INKEY$

TR&SRLLA2 2228842222 2285222288222220222028820000228280220288820222
TRAEAZAL L0284 22222822225220282822228220282R82482282482022088¢2
: Bengn'zé of SELECT CASE structure = case variable

is

SELECT CASE KKEY$

'+000000+++00+000+0+0++6§0040004-000+§0+4++460+0+++0+0+0+000
' if KKEY$="" (no keystroke on ox board buffer), then
' goto iselocthUn;t (continue selection process)

GOTO SelectHtUnit
AR 2 LT 2 Y T Y Y Y Y Y YR Y YIS VY VPP rreey

' if KKEY$ = CHR$(0)+CHR$( 72),CHR$(0)+CHRS(80),
' then execute the following lines

' CHR$(n) is the character in the ASCII table that
' is associated with n (the ASCII value)

' CHR$(0)+CHRS$(72) represents the arrow
CHR$(0)+CHR$(80) represents the arrow
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The CHR$(0) represents that this is the extended
code for a non-ASCII key
CASE CHR$(O0 HCHRS( 72 ) »CHR$(0)+CHR$(80)

' nﬁo the color to BLUE (1) text and YELLOW (2)
ba rou'td) print text on row LLINEZ+8 and

COLOR
LOCATE LLINE/ +8,34

' print INFOS(LLINEZ)
PRINT INFO$(LLINEZ)

' IF KKEY$ = CHR$(0)+CHR$(72) representing the down arrow,
’ decrement LLINEZ by 1
' ELSE increment LLINEZ by 1 (meaning the up arrow
' was selected)
IF KKEY$=CHR$(0)+CHR$(72) THEN DECR LLINEZ ELSE INCR LLINEZ

' need to keep LLINEZ in allowable range for data

* so_the selection box will scroll from last

* allowable selection to first allowable selection
' and vice versa

: If selact up arrow when on top line will go to

tom line
IF LLINEZ<1 'I’HEN LLINEZ=2
' If select down arrow when on bottom line will go to
IF LLI%/>Z THEN LLINEZ=1

the color to BLUE (1) text and CYAN (3)
pn.nt next text at row (LLINEZ+8)
' lnd co um
COLOR 1,2
LOCATE LLINE/+8,34

' print INFOS(LLINEZ)}
PRINT INFOS(LLINEZ)

to label SelocthUnrt to continue selection process

90 0 SelectHtUnit:
T N e Y Y Y P TP PO PP U TP TR

'Mo++++++++4+++++¢+++M+ﬂ+~u++++++++n+++uu“nnuuu
' on carriage goto doit subroutine to correct input
' CHR“%iS)E E::?;gs carriage return in ASCII table

' goto subroutine CorrectHtUnit to correct sax info
60TO CorrectHtUnit:

I A Al A SO A eSS At e s T T TR RS
any other input_sends program back to label SelectHtUnit
' to eogxé??Lgolochm process

G0TO SelaectHtUnit
2 T T Y Ty Y VT O TP PP SV PP VS P ry

'+++u+uu+o++++u++++++o++Nuou++u++++n+++n++++un+
' Define end of SELECT CASE structure
END SELECT
CRELRALA8L 522228020000 2042484882828222280222222202000820022002048
TREAS L2885 82288 208822228222 2822288888822002200882882822288

' S0 006006800 6.5660450666066606060060600806060060060080060006060000¢

' define end of subroutine SelectHtUnit
RETURN

sgg SUBROUTINE NAME: CorrectHiUnit
% SUBROUTINE TO SELECT HEIGHT UNIT

' define CORRECTHTUNIT as a subroutine
CORRECTHTUNIT:

' color to blue (1) text and cyan (3) background
Cl.)Lﬂae 9

' Locate the text in row (1lline”+8) and colum 8
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LOCATE 1lline/+8,34%
‘AL 2222202022828252208022202482022828228228828248220020222
TE2R 288282802220 2822208022242022220222222222228228282822202802822
: Begm'ci of SELECT CASE structure = case variable
SELECT CASE LLINEZ

B e S et L A AR A et s S R YT LTSI TS
' If LLINE/ = 1, then HTUNIT$="INCHES"

CASE 1
HTUNIT$="INCHES"
Al At g R SR R T T L TR I TR TS T TR T R 2 T S N T P T W e

AR AR SALAAACIASASERS AL AASSAbARS A st ARAMisssnast st LTI
LLINEZ = 2, then HTUNIT$="CENTIMETERS"

2
HTUNIT$="CENTIMETERS"
RS Al L T P S IR ST YT IR TR TR R T E N YT

'++++ou++++++.++++++++++++++++uu»uuuuuunnuuuu
' If LLI 7z > 2, then continue program
ASE ELSE

' *00##0%00000###000’00040900000600000#00##44#00##0004400040

R e s Y Y e a e s b s ens S T RS N TP Y VT PPN
' Define ond ?f SELECT CASE structure

END S
! &&&&l&&&&&&&&I&&&ll&l&tt&&&&&&&&&&&&&&8&8&&&&&&&&&&&&&&&&&
‘RESALR LA RARAARALTRTAL2L252 22252 8228222822808820288242

’ lcolor to blue (1) text and WHITE (15) background
’
. Toll user the un selected
HT\NITO*"IWHES" THEN
LOCATE 13,30
LOCATE 13,27

END IF
PRINT * You selected “3HTUNIT$+SPACE$(1)

' %3{%'! Pl;OCEDURE CorrectAnswer to ask if input is correct
LOCATE 15

PRINT SPACES( 62)

LOCATE 15,27
CALL CorrectAnswer (ans$)

* Check answer to PROCEDURE CorrectAnswer :

¢ If ‘th. answer is No, then prompt user to enter age

22520 I?‘(.ns0=“ﬂ”l OR (ans$="n") THEN 22500

' If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 22525

' If snswer was invalid, then call PROCEDURE IrwvalidAnswer
' to prompt user to input a proper answer of yes or no.

COLOR 2,2

LOCATE 15,53

PRINT SPACEO(].S)

COLOR 2;2

LOCATE 1

PRINT SPACE‘( 62)

LOCATE 1

CALL Invaidinsmr (ans$)

GOTO 22520 .

22525 PALETTE 0,0
'CLEAR SCREEN
cLs

' Define end of PROCEDURE GetHtUnit
END SUB

\PPR PROCEDURE NAME: GetWeight
:gz PROCEDURE TO GET WEIGHT OF PATIENT
| tad
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' Define GetWeight as a PROCEDURE with weight as a
' ssed variable

Getheight (weight)

Define prompt$ as a shared variable between the PROCEDURE

and main
SHARE r:r%-pts

Balotte 6,62
ALETTE 5,63

’ Spocif¥ color of writing as LT. BLUE (3) and background as
'  palette color 3
COLOR 5,5

‘'set_text color (txcol”) and gackground color (bkeolZ)
txcol/=3
bkeol’Z=0

‘define begimning and ending rows of box
row/=5
row/=10

'defilii;_lﬁgiming and ending columns of box
m&zm

' CLEAR THE SCREEN
CLs

‘call edure mernubox to draw box
call FENUBOXI begrowssendrow sbegesly endool s txeolsbkool )

9130 COLOR 0,0
LOCATE 8,37
PRINT SPACE$(30)
COLOR 6,0
LOCATE 8,37

N'r LU

PR
LOCATE 12,17
COLOR 5,5
PRINT SPACE$(52)
LOCATE 14,17

COLOR 5,5
PRINT SPACE$(52)

'LOCATE TEXT
9132 LOCATE 6,13
COLOR 6,0

' Prompt user to input weight of patient .
PRINT prompt$s;*Weight of patient in pounds or kilograws."
LOCATE 8,35 _
INPUT weight

' erase any previous irvalid answers rinti
' spaces snmg color as background by P g
COLOR 5,5
LOCATE 12,20
PRINT SPACE$(50)

* If weight <=0, then prompt user to input height in
1 miahi =<0 THEN oht sca
SOUND 75,10
COLOR 28,5
LOCATE 12,21 =
PRINT “This is NOT A VALID answer for the WEIGHT."
LOCATE 8,37

COLOR 0,0
PRINT SPACE$(30)
CoL »0

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 12,28
CALL CorrectAnswer (ans$)

! erase any previous invalid answers by printing

' spaces same color as backg
9140 COLOR 5,5
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LOCATE 14,63
PRINT SPACE$( 16)

' Check answer to PROCEDURE CorrectAnswer :
* If the answer is No, then prompt user to anter patient

' height again
IF (ans$="N") OR (ans$="n") THEN 9130
* If the answer is Yes, then return to main program

IF (ans$="y") OR (lns$="Y”) THEN 9145

' If answer nas invalid, then call PROCEDURE InvalidAnswer
. COEOR ro? user to input a proper answer of yes or no.

LOCATE 12,5¢

PRINT SPACES(]S)

COLOR 5,1

LOCATE 14,18 __
CALL InvalidAnswer(ans$)
GOTO 9140

'CLEAR SCREEN
9145 CcLs

' Define end of PROCEDURE GetWeight
END SuB

i PROCEDURE NAME: GetWtunit %
i PROCEDURE TO GET UNITS OF WEIGHT i

' Define GetWtunit as a PROCEDURE with wtunit$ as a
SlEasso«:l varisble
Gethtunit (wtunit$)

* Define prompté as a shared variable between the PROCEDURE
' and main prog
SHARED prompt$

palette 2,63

¢ oolor of writing as BLUE (1) and background ss
' l.e'l e color
COLOR 1,2

' Clear the screen
CLS

' L t us.r to select units

5,7
PRINT Pronpt‘p"lNITS OF WEIGHT"s

by using the arrow keys to move * .
PRINT the ulochon x to the proper units”s
PRINT * and press the enter key "

‘set 'text color (txcol”) and gackground color (bkcolX)
'for
'bcool./sﬁ
bkeol”=3
'dofm, beginmning and ending rows of box

Foie11
'define beginning and ending colums of box

0lZ=31

172267

‘call procedure menubox to draw
call HENUBOR! bagron et onst s baono . endool s bxoolbkool )

' Print ta/po of avul-blo units

PRINT " KILOGRAMS "
COLOR 2,2
LOCATE 13,10
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PRINT SPACES(69)
COLOR 2,2
LOCATE 15 10
PRINT SPACE$(69)
COLOR
LOCATE 17
PRINT SPACE$(69)
' dofme POUNDS$ as INFO$(1) and add a space
INFOS(I)'S RCEO(n%N' “l;g'WSPACEO(I)
' defmo KILOGRAHSQ as INFO$(2) and add a space
be% ng and
INFOQ( 2)3SPACE$(1)+"KILOGRAMS" +SPACE$(1)

' define LLINEZ as an integer used to locate text

' oper row

LLIFEI’
* color to BLUE (1) text and CYAN (3)
' grounds locate the text at row 9 and
* colum 343 print INFO$(1)

COLOR 1,2

LOCATE 9 9,34
PRINT INFOS( 1)

' $.4.0.0.6.0.0. 0860646066006 0000060060606000606006606600666600e60600ee

’ BEGIN SELECTION PROCESS XX
OO0 OO O OCOOCOOOMKIONCONN
XX XX
XX This selection routine was originally written XX
:g by K. Allen Caswell, Jr., Ph.D. on 12-14-387, ﬁ
XX Modifications and all documentation XX
:g was done by Cynthia K. Rice on 3-1-89. g

)

¢ G 0.8.0.4.0.0.56.66660600000606600000088000000000600060000060666606660¢6¢

' mark_this part of program with a label SelectWtunit
' =0 it can be called again
Selectitunit:

¢ assigns to the variable KKEY$ the character that
' corresponds to the first keystroke waiting in the
' keyboard buffer

KKEY$=IM(EY9

CEEARAAARA22282020020000420022022828020222284822022082202084008202
'RREARLAR 222802252882 522222252282282282220222822202220282002002208
’ Begxmx of SELECT CASE structure = case varisble

' s KKEY
SELECT CASE KKEY$

D e r sl a 2 22 R TR S P Y P VPO PP PP UFN
' if KKEY$="" (no keystroke on kaYboard buffar),
' go‘to Seloc'lnﬂ.hx't (continue selection process)

GOTO Seloc'tﬂﬂlmt
’ AL A2 T2 22T 2T LT AT RIS R R R YT YT PO

if KKEY$ = CHR$(0)+CHR$(72 )>CHR$( 0 )+CHR$(80),
then execute the following lines

CHR$(n) is the character in the ASCII table that
is associated with n (the ASCII value)

' CHR$(0)+CHR$(72) represents the arrow
CHR$(0)+CHR$(80) represents the arrow

' The CHR$(0) represents that this is the extended
' for a non-ASCII ke
CASE CHR$(O0)+CHR$(72),CHRS$(0)+CHRS$(80)

' the color to BLUE (1) text and YELLOW (2)
' round; print text on row LLINEZ+8 and
' colt.m

COLOR 1

LOCATE LLINE/#S»S“

' print INFO$(LLINEX)
PRINT INFO$(LLINEZ)

' IF KKEY$ = CHR$(0)+CHR$(72) representing the down arrow,
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* then decrement LLINEZ by 1
' ELSE increment LLINEZ by 1 (meaning the up arrow
' was selected)
IF KKEY$=CHR$(0)+CHRS$(72) THEN DECR LLINEZ ELSE INCR LLINEZ

' need to keep LLINEZ in allowable range for data

' so_the selection box will scroll from last

' allowable selection to first allowable selection
N vice versa

: I;otelact up arrow when on top line will go to

IF LLINEZ<1 THEN LLINEZ=2
: If select down arrow when on bottom line will go to
IF I.le/>2 THEN LLINEZ=1

’ ell:&ge the eolor to BLUE (1) text and CYAN (3)
N prmt next text at row (LLINEZ+8)

CO
LCI:ATE LLINE/ +8,34

' print INFOS(LLINEY)
PRINT INFO$(LLINEZ)

' goto label SalectWtUnit to continue selection process
GOTO Selecthtunit:
e N YT YT P rvvey

'0Mou+0++++++0Nn0+++ufﬂ+0+++Nou++o+u++uuuuu++
' on carriage return subroutine to correct input
' CHRS(13) repres st rerioee retentine do cotrnse

* goto subroutine Correctitunit to correct sex info
GOTO CorrectWtUnit:

'nnuuununou+0+++uMuuunuunuuﬂnﬂunn
other input sends program back to label SelectAgel
. t continue soleehon process

CASE ELS

G0TO Scloc‘l:ﬂtl.hx‘l:
Ty Y Y Y T YT R PRV YV T S U Py

R Y s s Yt T YT YT Y Y NV TR T T PR P wrewrPewrewy
* Define end of SELECT CASE structure
ND SELECT

E
'RALLA222428288 22208 22002222222022022002822220202022025002020028220282
'RRERRALR AL 822 822820820055 002R228220228222522522282228828228

1 KR OKIICIOOOCOCOCOR000000NN
! dofisg ond of subroutine SelectWtuUnit

g SUBROUTINE NAME: CorrecttUnit
% SUBROUTINE TO SELECT WEIGHT UNIT

' define CORRECTWTUNIT as a subroutine
CORRECTHTUNIT:

' color to blue (1) text and (3) background
Goror 13 cysn 9

' Locate the text in row (lline”Z+8) and column 8
LOCATE 11m¢/+8,3

"R R85 2024258055 2222222282222222822222222022020020080020808
TRREARAAL AL 0000022022020 28220222228222882042828422
: B‘"ﬁ'i of SELECT CASE structure = case variable

is

SELECT CASE LLINEZ

R e e an et g 2y 2 L RSt anaas 2 TS TSRS
* If LLINEZ = 1, then WTUNIT$="POUNDS"
CASE 1
NTUNIT$="POUNDS"
e 2 e L R e I T e Ie g e I e R e 2
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A Rt Y e s s s s e T Y Y T TRy
(.:As]E:fZLLINEz = 2, then WTUNIT$="KILOGRAMS"

WTUNIT$="KILOGRAMS"
AR D R ey Ly T Y R T Y T Y YTy

R Y a2 22T T T T R N TR YT PO TP F P PP PP Pw TP I
' If LLINEZ > 2, then continue program
CASE ELSE
2 T LR N Y S Y Y N A T PP T P TP PO P TP

R et anaa L s s st TR TR N N WY PP PPy
Define end of SELECT CASE structure
SELECT

END
‘RARRARARBLAL2 222882420 220822222828222282202022202020802002882
(AR ARALAAR AR08 2228225288228522222082222828028528

' C color to blus (1) text and WHITE (15} background
COLOR 1,15

' Tell user the units selected
IF WTUNIT$="POUNDS" THEN
LOCATE 13,29

LOCATE 13,28
PRINT " You selected "“;WTUNIT$+SPACE$(1)

' Call PROCEDURE CorrectAnswer to ask if input is correct
COLOR 2,2
LOCATE 15,16
PRINT SPACES$(62)
LOCATE 15,27
CALL CorrectAnswer (ans$)

' Check answer to PROCEDURE CorrectAnswer :

' If the answer is No, then prompt user to enter age
units ?un.

9520 IF (ans$="N") OR (ans$="n") THEN 9500

' If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$z="Y") THEN 9525

* If answer was invalid, then call PROCEDURE InvslidAnswer
o prompt user to input a proper answer of yes or no.

COLOR 2,2

LOCATE 15,53

PRINT SPACE$(15)

COLOR 2,2

0 > .
LOCATE 17,16
PRINT SPACE$(62)
LOCATE 17,18
CALL Inv.ixdlnmr (ans$)
GOTO 9520
9525 PALETTE 0,0

'CLEAR SCREEN
CLs

' Define end of PROCEDURE GetWtunit
END SuB

:== W0t IMPORTANT INFO 666k ==
=2 ==
‘== ram name: showpat.BAS ==
‘== up prog : showpat.BAK ==
== ==

L}
: PROGRAM WRITTED: 2-26-89
' PROGRAM MODIFIED: 4-24-89

vax PROGRAM NAME: showp:i.BAS

‘==

‘z=  This program contains the subroutines to show
‘=z patient information.
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PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

:PPP SUBROUTINE NAME: SHOWPATINFO ppp
PPpP

'PPP SUBROUTINE TO DISPLAY PATIENT INFORMATION ggg
'PPP pPPP

...........................................................

* Define SHOWPATINFO as a SUBROUTINE
SHOWPATINFO:

¢ f{ color of wn‘tmg as blue (1) and background
us pa etto color

PALETTE 2,61
PALETTE 14,0

' Specify color of writing as LT. BLUE (3) and background as
palette color 3
1333 COLOR 1,3

;ntltoxt color (txcol”Z) and gackground color (bkeol)
xcol/
bkeolZ=1

‘define beginning snd ending rows of box
e b
'dcfme bermzng and ending columns of box
llsoollffo
'CLEAR THE SCREEN

merwbox to draw box
Al B Do ot Do v arxdcols bxcolZsbkoolZ)

' Print patient name on screen
LOCATE row”,colZ+1
PRINT”NAME OF PATIENT: *
LOCATE row/,colZ+21
PRINT SPACESII)#pofnamS

. Prmi sex of pahent on screen
LOCATE row/+l,col’+1
PRINT"SEX OF PATIENT: ™
LOCATE row/+l,col”Z+21
PRINT SPACE$(1)+sex$

' Print ID® of patient on screen
LOCATE row/+2,col/+1
PRINT"PATIENT ID NUMBER:
LOCATE row/+2,col”Z+21
PRINT SPACES$(1)+IDNUMS

' Print AGE of patient on screen
LOCATE row/+3,col/+1
PRINT"AGE OF PATIENT: *
LOCATE row/+3,co0l”+20
PRINT SPACES$(1)3AGE

' Print units of age on screen
LOCATE row/,col/+1
PRINT"UNITS OF AGE: "
LOCATE row/+4,colZ+21
PRINT SPACE$(1)+ageunits

' Print hcud'\ t of patient on screen
LOCATE row”,col’s+
PRINT"HEIGHT OF PATIENT: *
LOCATE row/+5,co0l”+20
PRINT SPACES$(1)3height

' Print units of height on screen
LOCATE rowZ+6,colZ+l
PRINT“UNITS OF HEIGHT: *
LOCATE row#+6,col/+21
PRINT SPACE$(1)+htunits
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* Print weight of pa{mnt on screen
LOCATE row/+7,col”+1
PRINT"WEIGHT OF PATIENT: *
LOCATE row/+7,colZ+20
PRINT SPACE${1)jweight

* Print units of weight on screen
LOCATE rowZ+8,col”+1
PRINT"UNITS OF WEIGHT:
LOCATE rowZ+5,col/+21
PRINT SPACE$(1)#wtunits

' Print blank line
PRINT

* End of SUBROUTINE SHOWPATINFO, return to main program
RETURN

:ppp SUBROUTINE NAME: CheckPatInfo PPP
P pPp
'pgg SUBROUTINE TO CHECK PATIENT INFORMATION PPP
'PPP PPP

' Define CheckPatInfo as a SUBROUTINE
CheckPatInfo:

' Call PROCEDURE CorrectAnswer to ask if answer is correct

LOCATE 24,27
CALL CorrectAnswer (ans$)

' Check answer to PROCEDURE CorrectAnswer :

' If snswer is No, then go to SUBROUTINE CorrectPatInfo
’ to correct incorrect input of hent information
130 IF (ans$="n") OR (ans$="N"

‘erase correct answer question

R 3,
PRINT SPACEO(SZ)
' Speexfx oolor of writing as red (4) and background
COLOR 4;3

' Tell user to use up and down arrow keys to select
* the incorrect cntry
locate 16,6
PRINT"Please use the UP arrow key “3CHR$(24);

locate
PRINT" and th. DOWN arrow key "3;CHR$(25)
locate 17,26 .
PRINT"to move the box to the line needing correction.”
locapng%S,S

locate 19,16
PRINT"Them gnss the enter key to select it and "3
locate
PRINI‘“‘typo the correct input.”™

GOSUB CorrectPatInfo
TO 155
' Iéofino end of IF block

¢ If -nsuor is then go back to rogram
ans#!" "l OR (.ns$="Y") THEN 135

' If answer was invalid, then call PROCEDURE IrwalidAnswer
' to prompt user to input a proper answer of yes or no.
LOCATE 14,4%
COLOR 3,3
PRINT SPACENIS)
LOCATE 1
COLOR
PRINT SPACEN 61)
LOCATE 16
CALL InvahdAnsmr {ans$)
GOTO 530
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535 PALETTE 0,0

PALETTE 3,3
' Define END of SUBROUTINE CheckPatInfo

RETURN
L]
:% SUBROUTINE NAME: CorrectPatInfo %
'gg SUBROUTINE TO SELECT PATIENT INFORMATION :gs
‘PPp THAT IS IN ERROR PP
*PPP PPP

' Define CorrectPatInfo as a» SUBROUTINE
CorrectPatInfo:

' Print two blank lines
1000 PRINT
PRINT
' Assign patient information to string array INFO$
' define patname$ as INFO$(1) and a space
at the beg:.mxng and end
INFO$(1)=SPACES$(1)+patnome$+SPACES(1)
define sex$ as INFO$(2) and add = space
at inning
INFO$(2)=SPACE$(1)+sex$+SPACE$(1)
'  define IDNUMS as INFO$(3) and add a space
at the beg-mnm%and
INFO$(3)=SPACE$(1)+IDNUMS$+SPACES$(1)

define rmumerical variable AGE as a string (STR$)
ar;dﬂ::sm it to INFO%$(4) with a space added

a
INFO$(4)=STR$(AGE }+SPACE$(1)
define nit$ as INFOS(5) and add a spece
at the inning .
INFO$(5)=SPACES(1)+ageunit$+SPACES(1)

define rumerical varisble hej%:t as a string (STR$)
and assign it to INFO%(6) with a space added

at the
INFO$(6)=STRS$(height )+SPACES$(1)
define htunit$ as INFO$(7) and add a space
at inning and end
INFO$(7)=SPACES$(1)+htunit$+SPACES(1)

define numerical variable nejg:t as a string (STR$)
aft\dt::sim it to INFO$(8) with a space added

a
INFO$(8)=STR$(weight )+SPACE$(1)
define wtunit$ as INFO$(9) and add a space
at the boixmm% and @
INFO$(9)=SPACES(1)+wtunit$+SPACES(1)
define LLINEZ as an integer used to locate text
' on r row
LtI?lE'.=rou'/.-6
’ cha:go color to white (15) text and red (12)
'  background; locate the text at row row” and
' colum 233 print INFO$(1)
COLOR 15,12

LOCATE row/,colZ+21
PRINT INFO$(1)

' LAAAAAAAAALAARA AL XA AL LXK XA XX XX XXX AKX X 20000000000000000000

,

XX BEGIN SELECTION PROCESS XX
¥ KA OOOOOROOOROCRO0O00IROOTORNOIEODRNOOO0DOONKX
.m - - - . - m
XX This selection routine was originally written XX
:g&( by K. Allen Caswell, Jr., Ph.D. on 12-14-87. x
XX Modifications and all documentation XX
4 done by Cynthia K. Rice on 3-1-89. e d
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'm m
! $0.0.0.0.0.0.50000450606050006000600060606000000060000060e6e606e0600006

' nrk this part of program with a label CORRECTIT
' o it can be called again
CORRECTIT:

' assigns to tho varisble KKEY$ the character that
* corresponds to the first keystroke waiting in the
' keyboard buffer

KKEYO-INKEYC

TEAS828882420822250802008222202020488202220002222282228882002228288
'&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
' Begmru of SELECT CASE structure = case vari

¢ KKEY
SELECT CASE KKEY$

s Ly T S Y Y Y YT Y TV P S P U rrrwerrey
' if KKEY$="" (no keystroke on ke rd buffer),
' gotocggERECTIT (continue selection process)
GOTO CORRECT
Ry L T T T T Y 2T YT T e Wy SOy

' if KKEY$ = CHR$(0)+CHRS( 72),CHR$(0)+CHR$(80),
' then execute the following lines

'  CHR$(n) is the character in the ASCII table that
' is associated with n (the ASCII value)

‘ CHR$(0)+CHR$( 72) represents the arrow
' CHR$(0)+CHRS$(80) represents the arrow

' The CHRO(O) ropresen'ts that this is the extended
' non-ASCIX
CASE CHR$( 0)+CHRS( 7Z¥,CHR$( 0)+CHR$(80)

' thoeolor to blue (1) text and CYAN (3)
: grmt next text at row (LLINEZ+2)

COLOR 15 1
LOCATE LLINE/#Z,OOI/#?I

' print INFOS(LLINEZ)
PRINT INFOS(LLINEZ)

' IF KKEY$ = CHR$(0)+CHR$( 72) representing the down arrow,
then decrement LLINE/

' ELSE increment LLINEZ by 1 (meaning the up arrow

was selectad)

IF KKEY$=CHR$(0)+CHR$(72) THEN DECR LLINEZ ELSE INCR LLINEX

need to Keep LLINEZ in allowable range for data
so_the selection box will scroll from last allowable
selection to first allowable selection and vice
versa

I{ozglecf up arrow when on top line will go to

IF LLINEZ<1 THEN LLINEZ=9

' If soloet down arrow when on bottom line will go to

IF LLIm/>9 THEN LLINEZ=1

: bad(grov.nd) grmt next toxt at row (LLINEZ+2)

COLOR 15 s12
LOCATE LLINEZ+2,col”Z+71

' print INFOS(LLINEZ)
PRINT INFOS({LLINEZ)

goto label CORRECTIT to continue selection process
GDTO CORRECTIT
'4++++++++++unﬂuounu¢++++u+nuuuﬂuunuﬁuu

'++++++u+uuofuuuﬂﬂuﬂuu+4++nuu+++n+++n+u++
' on carriage return o doit subroutine to correct input
' CHR$(13) r resen{s urruge return in ASCII table

CASE CHR$(13)

' goto subroutine DoCorrection to correct patient info
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GOSUB DoCorrection:

222 T R TR Y Y T Y Y Ty Py PP P SV PP P TTey
' any other input sends program back to label CORRECT
' to continue selectxon process
CASE ELSE
GOTO CORRECT
M T Y Y YT I T YTV vR v voves

R Al st e d s ant s T TS TR R TN PRV TP PPy
Define endc$f SELECT CASE structure

END SE
‘GALRLRLBRAL22L2222282222282228202852020200 000200000028 2822
‘ABALAL2 2222200280200 228828588022822824822822822228288828

. $.0.6.0.0.6.0.0.66.60600600066006600606000480000600e00600600600060006¢

' define end of subroutine CorrectPatInfo
RETURN

SUBROUTINE NAME: DoCorrection
SUBROUTINE TO CORRECT ERROR OF PATIENT INPUT

PPP
PPP
PPP
PPP
PPP

' define DoCorrection as a subroutine
DoCorrection:

' Change color to blue (1) text and cyan (3) background
color 15,1

' Locate the text in row (llineZ+2) and column 24
LOCATE 11m/+2,eo1/+23

’ Prm{ spaces ih:dlongth of INFO$ to be sure all of
s ri
ngPACEO(LEN(INFOO(llxn./)))

' Change eolgr to white (15) text sand red (12) background
color 5,

' Locate the text in row (lline”+2) and column 23
50501 LOCATE 11:n./+2,col/+21

' Print a spaces to locate cursor for user
PRINT SPACEO(LEN(INFOO(II:n‘/))l

' Locate the text in row (1line’+2) and colum 24
LOCATE llineX+2,col’/+22

TRS2288822 0082200022 2002202882228282222208222080220202000202008222
CRRSRLARR LA L8L88200500250228222222228228220222522222822208228
: Begimning of SELECT CASE structure = case varisble

is LLI|
1010 SELECT CASE LLINEZ

R aranasend s L d Ly e ST SE TR R R TR
' IchLINE/ 2 1, then input patient name again

ASE
INPUT *%, $
el g e g a2 e R R I g SR I IR ISR ¥

R At e T LS R T TR A
. ‘I:ISLLINE/ =z 2, then input sex of patient again
INPUT “*,sex$

: If sex is male (m) or female (f),

continue
IF (sexSJ:?g) OR (sex$="F") OR (sex$="m") OR {sex$="M") THEN
IF (sex$="f") OR (sex$="F") THEN SEXS$="FEMALE"
IF (sex$="m") OR (sex$="M") THEN SEX$="MALE"
GOTO 12330

' ELSE sex is not male or female
ELS|

LOCATE LLINEZ+2,COLZ+20
COLOR 12,10
PRINT SPACE$(3]
SOUND 100,100
COLOR 31,12
LOCATE 1lineZ+3,15
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' 'tcll user ‘lhat entry of sex is irwvalid,

ease i roper sex of patien
p PRINT "ngg“pl:p:ot a vahgaentry for the sex of patient. "
LOCATE lline”Z+4,15
PRINT " Please enter 'M’' for male or 'F' for female. "
COLOR{ 15, 121 N N "
o select case in to enter sex
90600 51501 o2

' define end of if block
12330 END
'N+++0+0++0++000+++NoMuﬂu++++++++++++++++o++u+++++++

R A ARt e A At s e baa s I AR SRR R
' (]::stLgNE/ = 3, then input ID & of patient again
INPUT " ,IDNUMS
BT 2 T e Y T Y Y N YTy P T O VPO veTy

s e e s TS ST T LT TR YRR TSR e
' If LLINEZ = 4, then input value of AGE again

CASE &
INPUT "*, AGE
* If AGE <=0, then prompt user to input AGE in
IF AGE =<0 THEN e
LOCATE LLINEZ+2,COLZ+40
COLOR 12,1
PRINT SPACES$(17)
SOUND 100,10
COLOR 31,12
LOCATE LLINEZ+3,20
PRINT * Th:.s is not a valid answer for the age. "
LOCATE LLINEZ+4,20
PRINT " Please enter a number greater than zero. *
COLOR 15;1;.0 501

RS2SRSS LLI ALY TR TR T TR LLE R HH LI

R e an et e o At aa s s A2 T TR T
(': If LLINEZ = 5, then input units of age again

ASE 5
INPUT “*,ageunit$

If units sre months (mon) or years (yr),
. IF*:m.gemprf e ) OR ( got.n t$ W") OR {ageunit$="YR") OR (ageunit$="yr") THEN
a 1 -llm“ . l 8“ 1 =II » 1 - rl
IF (ageunit$="mon") OR (ageunit$="MON") THEN AGEUNIT$="MONTHS" y
IF (ag?;\ﬁ ="YR") OR (ageuut"“yr") THEN AGEUNIT$="YEARS"

. ELSS units are not months or years

LOCATE LLINEZ+2,COLZ+20
COLOR 12,12
PRINT SPACEN 22)
SOUND 100,10
COLOR 31,12
LOCATE l1llineZ+3,1
tell user hat eniry of age_ l.tl'\lti is invalid,
ease i roper age uni
PPRINT "nﬁ:np:.:p:ot ?vahd entry for the units of age. *
LOCATE lline”Z+4,17
PRINT * Please enter 'MON' for months or ‘YR' for years. *
(.:OLOR{: 15,121 t t ¢ +
goto select case again to enter age uni
GOTO 50511

' define end of if block
31323 END IF
T Y Y N T P TV S VTP F TPV PPV PU PR Yo vy

'++¢++++++++++++N++++++++uﬂ+n+MH+++0+++++++++++0+++++
(.:ASIf LLINEZ = 6, then input value of height again

E 6
INPUT ", height
' If height <=0, then prompt user to i t height in
I hoight <33 mipen prome neu ght aga
LOCAT LLINE/*Z,COL/inO

PRINT SPACES(I?)
SOUND 100,10
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COLOR 31,12
LOCATE LLINE/+3 18,
" This is not a valid answer for the height. *
LOCATE LLINE/+4,18
PRINT " Please enter a number greater than zero. "
COLOR 15,12
GOTO 50501

E
LIS T2 I e T IR 22 Ty T TP oy

B A A At e AL S TR R TS T O
(': If LLINE/ = 7, then input units of height again

INPUI‘ "ohtunits

' If units are meha (in) or centimeters (cm),
'  continue p
IF lhtm1i$=”z ") OR (htunit$="IN")
OR (htuni t$="cm") OR (htunit$="CM“) THEN
IF thtunit$="in") OR (htunit$="IN") THEN HTUNIT$="INCHES"
I;o{_stga;;;="al"l OR (htunit$="CM") THEN HTUNIT$="CENTIMETERS"

' ELEEEmiis are not inches or centimeters

E
LOCATE LLINEZ+2,COLZ+20
COLOR 12,12
PRINT SPACES$(25)
SOUND 100,10
COLOR 31,12
LOCATE 111n./+3
' iell user 'try of height_ uu{s is invalid,
' p easo xnggt proper hoxdmt units .
is_is not a valid entry for the units of height. w
LOCATE 1line”Z+4,15
PRINT " Please enter 'CM' for centimeters or 'IN' for inches.
COLOR 15,12

' to sol.c't case in to enter height unit
9ot 0tk aga gh

’ dofmo -nd of if bl ck
36300 END I
' +++000/0/0/0/000000#0000000+0++0000+++0+0+/00+/0/+ Ye)e/eee

B AR ad L AGOOS SOOI SAE St histd Sihand 1
fCLALSIENE/ = 8, then e~ter value of weight agai-~
INPUT "",weyght
' If mxdrt :'02 tho pro.pt user to input weight lgayn
LmATE LLI /02,60L/020
COLOR 12,12
PRINT SPACESI 17)
SOUND 100,10
COLOR 31, 12
LOCATE LLINE/03 18,
PRINT " Th:.s is not a valid answer for the weight. "
LOCATE LLINEZ+4,18
PRINT " Please enter a number greater than zero. *
COLOR 15,12

to select case in to enter weight
9"GO‘I'O 50501 tor igh

' define end of if block
END IF v
R A e Y Y Y XYY Y Y VTV Y IR Y AV T POV PR P PR PR Pe T ev ey

' OIf cLLINE/ = 9, then input units of weight again

AS|
INPUT “",wtunits$
U1f unils are pounds (lbs) or kilograms (kg),
continue program
IF lwtm11:$="l.bs") OR (wtunit$="LBS")
OR (wtunit$="Kkg") OR (wtunit$="KG") THEN
IF (w‘tuu‘ls"'lbs") OR (wtunit$="LBS") THEN WTUNIT$="POUNDS"
IF (Nh;'oig;):$=“kg") OR (wtunit$="KG") THEN WTUNIT$="KILOGRAMS"

' EL%E units are not pounds or kilograas

LOCATE LLINEZ+2,C0LZ+20
COLOR 12,12
PRINT SPACES( 24)

SOUND 100,10
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COLOR 31,12
LOCATE 111"!0/*3,14
PRINT " This is not a valid entry for the units of weight. "
PRINT * Plosse sntar "K' for kil 'L8S" for pounds
" ease enter 'KG' for Ki rams or ' for s, "
(':OLORt 15,121 t t " he°:'|t t
oseec case again to enter hei uni
g‘:"G(JTO 505 o

' define end of if block
56500 END
'NMMNHMMnuﬂouuuuuu+nnnnunﬂnnnun

B e et L a2 T I T TR Y ¥ Y PP rrey
* If LLINEZ > 9, then continue program
CASE ELSE
R 2 e IRy TR Y Y Y Y Y T VPP TP OO TP rrUeT

'+++++++++40+++++u++++++0+++++§++++++++u+++++0++++u+++n
Define endcgf SELECT CASE structure

END SEL
TR AR08 0200 02222022208222522220202220202080202020020288
' &&&&&&&&&&&&&&&&&&&&ll&&&&&&&&&&&8&&&&&&&&&&&&&&&&&&&&&&&&
hingelcglor to blue (1) text and cyan (3) background
color 1,

. clnr the Screen

' Goto subroutine SHOWPATINFO to display current patient
' information
GOSUB SHOWPATINFO

' Goto subroutine CheckPatInfo to check if patient
' information is correct
Gosus atInfo

PALETTE 0,5
PALETTE 3,3

]'.623“!1!2‘ end of SUBROUTINE CorrectPatInfo return to main

SUBROUTINE NAME: FilePat
SUBROUTINE TO FILE PATIENT INFORMATION

PP
PP
pPP
L]

33383

PPpP

' Dafine FilePat as a SUBROUTINE to file patient
' information
FilePat:

Open file to store patient mfomhon
OPEN “PATIENT.DAT” FOR OUTPUT AS #11

' Store patient information
WRITE #11, patname$,sex$, 1chuu0,ago rageunits$,
height,htunité,weight,wtunits

' Close Pat.DAT fi e (8#11)
CLOSE $%11

* Defife end of SUBROUTINE FilePat
RETURN

:== et IMPORTANT INFO oe6ee ==
a= ==
‘== ram name: 2CORREC.BAS ==
‘== up prog : 2CORREC.BAK ==
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L]
:PROGRAH KRITTEN: 2-8-89 '
:PROGRAH MODIFIED: 4-20-89 '

:== PROGRAM NAME: 2CORREC.INC ==
== ==
‘zz This ram asks user if response is correct =3
V== and -lsgrgocks for a response of ves or no. ==
= ==
‘== This $INCLUDE prognn contains PROCEDURES: ==
‘= orrectAnswer ==
:== InvalidAnswer ==
== ==

PROCEDURE NAME: CorrectAnswer
PROCEDURE TO ASK IF ANSWER TO QUESTION IS CORRECT

* Define CorrectAnswer as a PROCEDURE with ans$ as
' a passed variable
SUB CorrectAnswer (ans$)

' Ask user if input is correct
COLOR 1,15 = _
PRINT" Is this correct? (Y/N) "3
COLOR 20,15
INPUT ans$
COLOR 1,15

' Print a blarnk line
PRINT

' Define end of PROCEDURE CorrectAnswer
END SUB

PROCEDURE NAME: InvalidAnswer m
PROCEDURE TO TELL OF INVALID RESPONSE TO A QUESTION ggg

' pefine InvalidAnswer as a PROCEDURE with ans$ as
' a passed variable
SUB IrwalidAnswer (ans$)

' SOUND EFFECT TO GET ATTENTION OF USER
SOUND 37,10

’ Toli user that answer vlns irtvhvtlid,
ease sanswer properly wi or n
COLBR 11,4 P y y
PRINT * INVALID ANSWER! Please enter 'Y' or °'N'. "3

INPUT ANSS$
' COLOR 1,15
' Dpefine end of PROCEDURE IrwvalidAnswer
. END SuB
]
:s= et IMPORTANT INFO ®eaat ==
=3 ==
‘s= mm name: TEMPNAME.BAS ==
‘z==s up prog : TEMPNAME.BAK ==

‘"= ==z=
: PROGRAM WRITTED: 2-26-89 iy
' PROGRAM MODIFIED: 5-21-89 '
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's=  This program calls 'tho $IM:LUDE programs:

vz= GTEMPIN
‘==
]
'-- -
:ff PROGRAM NAME: TEMPNAME.BAS ==
‘==z This program contains subroutines to get ==
:== temperature names. ==
== ==
‘== This rompts user for title of t rature ==
‘== probes.m?a:' l:h. titles are displayed in ==
1==  following manner: ==
== ==
‘== 1. NAME OF TEMPERATURE #1 =z
‘== 2. NAME OF TEMPERATURE $2 ==
‘== 3. NAME OF TEMPERATURE $3 ==
'3 4. NAME OF YEMPERATURE #4 ==
1=z 5. NAME OF TEMPERATURE %5 ==
:== 6. NAME OF TEMPERATURE %6 ==
== ==
P
' define GETTEMPNAMES as a subroutine
GETTEMPNAMES:
' Call procedure t units of temperature

CALL Ge'ETEHPml.‘l(T MPUNITS$
' Clear the Screen
CLS

' Call procedure to get name of temperature #1
CALL genpl (’tupl’g.

' rocedure to get name of ‘temperature $2
CALL emp2 ( temp2$

' rocedure to get name of temperature #3
CALL emp3 (teupBO?

' Call q_roeochro to get name of temperature 24
CALL Temp4d (tempss

' Call procedure to get name of temperature #5
CALL ?ews (?upss? e

' re to get name of temperature %6

cm. g’wé ( tomp6$

' Clear the screen
CLS

* define row and column for centering text
row/=1
col/=26

' Call SUBROUTINE to display temperature names
GOSUB TempDisp pley

' Call SUBROUTINE to check temperature names
60SUB CheckTempNames

' End of subroutine GETTEMPNAMES
RETURN

' Prognn stored under different name to save
! ace in the TURBOBASIC editor
SI LUDE “c:\monitorl\4TEMPIN.BAS"

:== woeet IMPORTANT INFO 6666€

grzg name: 4TEMPIN.BAS
up prog : 4tempin.bak
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! PROGRAM WRITTEN: 2-10-89 ’
' PROGRAM MODIFIED: _5-21-89 '

*== PROGRAM NAME: 4TEMPIN. INC ==
== ==
‘== This program prompts user for title of t rature ==
‘== probes, » the titles are displayed in ==
:== following mmr ==
=2 ==
‘sz 1. NAME OF TEMPERATURE 31 ==
‘==z 2. NAME OF TEMPERATURE #2 ==
‘z= 3. NAME OF TEMPERATURE #3 ==
‘ax G. NAME OF TEMPERATURE #4 =3
‘z== 5. NAME OF TEMPERATURE 85 ==
‘== 6. NAME OF TEMPERATURE %6 ==
‘z= ==

PROCEDURE NAME: Templ
PROCEDURE TO GET NAME OF TEMPERATURE %1

' Define Templ as a PROCEDURE with templ$ as a passed
' variable
SUB Templ (templ$)

' Define prompt$ as a shared varisble between the PROCEDURE

' and n

SHARE?;PO":;%%
’ f¥‘eolor of writing as blus (1) and background as
'  palet

COLOR 1
:?e'l: text color (txcol”) and gackground color (bkcolZ)
txcol7ez
bkcolZ=6
‘dafine inning and ending rows of box
I::grw/=g;g et e

row/=56
'defnf, beginning and ending columns of box

1/"35

* CLEAR THE SCREEN
CLsS

‘call procedure menubox t
call MBOXIbegrm/,aadrou/ begool/:ondeol/ txcolZ,bkecol”)

' erase any previous invalid answers by printing
spaces same color as ground
203 COLOR 3,3
LOCATE 10, 33
PRIN'I' SPACEQ( 27)
COLOR 1,3

»1
PRINT SPACE$(52)
LWATE 15 »17
COLOR
PRINT SPACE'( 62)

'LOCATE TEXT
LOCATE 6,20

' Pronp} usgr to input name of temperature 81
or
SSINT p;owgth“ﬂn name of temperature $1."
locate 7,2
rint"(maximm of 15 characters)";
ocate 8,17
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PRINT "If grobc #1 is not connected, then enter 'N/C'."
locate 10,31
INPUT templ$

v if length of templ$ is greater than 15 characters,
' _then truncate to 15 characters
1 thZ=LEN( t 1$)
engthZ>15 templs=lefts( templs,15)

* Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 13,27
COLOR 1,1
PRINT SPACEQ(SZ)
LOCATE 1
CALL Corractlnmr (ans$)

' Check answer to PROCEDURE CorrectAnswer :

' If the answer is No, then prompt user to enter name of
' temperature $1 agalin
220 IF (ans$="N") OR (ans$="n") THEN 200

LOCATE 13,53

COLOR

PRINT SPACE$(26)

' If the answer is Yas, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 225

' erase revious invalid answers rinti
' spms.:zmg color as background by p n
LOCATE 15,18
COLOR 1,1
PRINT SPACE$(61)

: If mr ms xnvathd, 'thcnt call PROCEDURE %nval;dAnsuor
r user to i s r answer of yes or no

' LOCATE °? neut & prope y

COLOR 1,1

PRINT SPACEQIGZ)

LOCA 5,

ALL IrnwalidAnswer(ans$)
60TO 220

'CLEAR SCREEN
255 CLs

' Define end of PROCEDURE Templ
END SUB

m PROCEDURE NAME: Temp2
% PROCEDURE TO GET NAME OF TEMPERATURE 82

33333

' Define TempZ as a PROCEDURE with temp2$ as a passed
'  variable
SUB Temp2 (temp2$)

' Define prompt$ as a shared variable between the PROCEDURE
and main prog
SHARED prompt
PALETTE 1,62
PALETTE 3,1
Specify color of writing as blue (1) and background as
' palette color 1
COLOR 1,1
'?t text color (txcol”) and gackground color (bkeolX)
' for
txool7=4
bkeolZ=3
'define beginning and ending rows of box
row/=5
row/=11
‘dafine beg:.mmg snd ending colums of box

o g VR
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' CLEAR THE SCREEN
CcLs

'allHErocndnro Jen)bgx to draw box
call MENUBOX(begrow”,endrow’,begcol”,endcol”, xcolZ<bkcol’)

' erase ious invalid answers by printi
' spms.cxmgrgvolor as background v P n
230 COLOR 3,3

LOCANE 10,33

ERINT SPACEN 27)

LOCATE 10 »33
PRI "w N
LOCATE 13,27
coLor 1,1
PRINT SPACEO( 52)
OCAT E 15’17
COL

1,1
PRINT SPACEO( 62)

‘LOCATE TEXT
LOCATE 6,20

' Pronp} user to input name of temperature #2
color
PRINT promgt’l"tho name of temperature #2."
locate 7,2
rint"(maximm of 15 characters)")

8,1
PRINT "{g grobo #2 is not comnected, then enter 'N/C'."
INPUT temp2$

¢ if lenith of toupzt is greater than 15 characters,
' then te to 15 characters

lengthZ=LEN( tem.:)

IF length/>15 temp29=lefts$( tomp2$,15)

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 13,27
COLOR 1,1
PRINT SPACEQ(SZ)
LOCATE 13,2
CALL Correctlnsmr (ans$)

* Check answer to PROCEDURE CorrectAnswer :
' If the answer is No, then prompt user to enter name of

'  temperature 21 a
235 IF (ansOS"N' ) OR (ans$="n") THEN 230
LOCATE 13,53
COLOR 1,1
PRINT SPACEO( 24)
' If the answer is Yes, then return to main program

IF (ans$="y") OR (ans""Y") THEN 240

' srase a revious invalid snswers rinti

' spaces 3’.’.’3 color as background by P no
LOCATE 15,18
COLOR 1,1
PRINT SPACEO(G].)

L & .nswcr utns mv:hd. ﬂ'tnn call PROCEDURE %mhdlnmr
user to i Y r answer o s or no.
oL e o et & prope v
COLOR 1
PRINT SPACEO( 62)
LOCATE 15,18

CALL InvalidAnswer(ans$)
GOTO 235

240 PALETTE 1,1
PALETTE 3,3
'CLEAR SCREEN
CcLs

' Define end of PROCEDURE Temp2
END SUB
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ppPpP

*'ppp PROCEDURE NAME: Temp3 %
'ppp pPPP
'ppp PROCEDURE TO GET NAME OF TEMPERATURE %3 PPP
'PPP PPP

* Define Ieup! as a PROCEDURE with temp3$ as a passed
' vari
SUB Temp3 (temp3$)
' Define prompt$ as a shared variable between the PROCEDURE

' and main p
SHARED proql;?tg

' f¥ eolor of writing as blue (1} and background as
' palo o oo or
COLOR
':ot text color (txcol”Z) snd gackground color (bkcol”)
troolich
bkeolZ=3
'dofmo bogmmng and ending rows of box
o:grow/-n

'doleii;_llaggxming snd ending columns of box
P 43

* CLEAR THE SCREEN
cLs

‘call procedure memubox to draw box
call HEM.BOX(bogrou‘/,u)drou’/ begcolZ,endcol”, txcol”,bkcol”)

! erase revious irvalid answers by printi
’ sp.ocs-nyng color as background ve thd
250 COLOR 3,3

LOCATE 10,33

PRINT SPACES(Z?)

COLOR 1,3

LOCATE"12:33

LOCATE 13,27

COLOR 1,1

PRINT SPACEN 52)

51
PRINT SPACE‘( 62)

'LOCATE TEXT
LOCATE 6,20

' Pronpf usgrs'!o input name of temperature 83
color FY
PRINT t$3"the neme of t rature $3."
locaiopg?g onpe
rmt“(mxzm. of 15 characters)”;

PRINT "If g #3 is not connected, then enter 'N/C'.»
locate 10,31
INPUT temp3$

' if length of temp3$ is greater than 15 characters,
¢ _then truncate to 15 characters
1 th”=LEN( 3$)
a\gth’lnsmﬂon temp3$=left$( temp33,15)

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 13, 27
COLOR 1
PRINT SPACES(SZ)
LOCATE 13,27
CALL CorrectAnswer (ans$)

' Check answer to PROCEDURE CorrectAnswer :
' If the answer is No, then prompt user to enter name of

temperature #1
255 IF (al"|s$"'N.Pa OR {ans$="n") THEN 250
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LOCATE 13,53
COLOR 1,1
PRINT SPACES$(24)
' If the answer is Yes, then return to main program
IF. (ans$="y") OR (ans$="Y") THEN 260

' erase revious invalid answers by printi
' spaces.;“a,mg color as background v P "9
LOCATE 15,18
COLOR 1,1
PRINT SPACES$(61)

’ Iftanswer |:as inv:licj, tlem call PROCEDURE %mnlidAnswcr
o pro?: user to input a proper answer of yes or no.
*  LOCATE 15,17
COLOR 1,1
PRINT SPACE$(62)
LOCATE 15,18 __
CALL InvalidAnswer(ans$)
GO0TO 255

'CLEAR SCREEN
264 CLS

' Define end of PROCEDURE Temp3

END sSuB
:m PROCEDURE NAME: Temp4 %
-BE.'Z PROCEDURE TO GET NAME OF TEMPERATURE %4 .;"88
:m PPP

' Define Temp4 as a PROCEDURE with temp4$ as a passed
' variable

SUB Temp4 (temp4s$)

' Define prompt$ as a shared variable between the PROCEDURE
*  and main pro%
SHARED prompt

PALETTE 1,62
PALETTE 3,1

' Specify color of writing as blue (1) and background as
'  palette color 1
COLOR 1,1

'set text color (txcol”) and gackground color (bkcolZ)
*for box
txcol/=4
bkcol”Z=3

‘define beginning and ending rows of box
row/,=5

‘define beginning and ending columns of box
b 17=15
17=65
' CLEAR THE SCREEN
CLs

'call procedure menubox to draw box
call MEMJBOX( begrow ;endrow” ;begcol” ;endcol”, txcol bkcol”)

' erase any previous invalid answers by printing
! spaces samg color as background
276 COLOR 4,3

LOCATE 10,33

PRINT SPACE$(27)

COLOR 1,3

LOCATE 13,27
COLOR 1,1

PRINT SPACE$(52)
LOCATE 15,17

COLOR 1,1
PRINT SPACES$(62)
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'LOCATE TEXT
LOCATE 6,20

' Promp; us;rs'to input name of temperature #4
color
PRINT p;onvgth"t}n name of temperature #4."
locate 7,2
rint"(maximum of 15 characters)";

17
PRINT "If gll-obo #4 is not connected, then enter *‘N/C'."
$

' if length of ¢ $ ter than 15 charact
t Hlhen Truncate 1o 15  charasters racterss
length”=LEN( tetm‘:n
IF length/>15 tempas$=lefis( tempss,15)

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 13,27
COLOR 1,1
PRINT SPACES(SZ)
LOCATE 13,27
CALL CorroetAnsmr (ans$)

' Check answer to PROCEDURE CorrectAnswer :

' If the answor 13 No, then prompt user to enter name of
' temperature oga
275 IF ( ans$="N ) OR (ans$="n") THEN 270

LOCATE 13,53

COLOR 1,1

PRINT SPACE$(24)

' If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 284

' srase a revious invalid answers rinti
' s{ ces rs'zng color as background by p ne
OCATE 15,18

LOR 1,1
PRINT SPACE$(61)
' If*answer v‘as mvailxd, ﬂwn* call PROCEDURE %mldinsmr
' 0 user to input a proper answer o s or no.
' LOCAT% ?g 17 P ve

PRINT SPACEO( 62)

LOCATE 15,18
CALL InvalidAnswer(ans$)
GOTO 275

280 PALETTE 1,1
PALETTE 3,3

'CLEAR SCREEN

' Define end of PROCEDURE Temp4
END SUB

PPP
:ppp PROCEDURE NAME: Temp5 PPP
-';gg PROCEDURE TO GET NAME OF TEMPERATURE #5 %
PPp
PPP

' Define Temp5 as a PROCEDURE with temp5% as a passed
'  variable
SUB Temp5 (temp5$)

' Define prompt$ as a shared variable between the PROCEDURE
and main prog

SHARED prompt$

' Spec1f¥ color of writing as blue (1) and background as

' palette color

COLOR 1,1

'set ggxt color (txcol”Z) and gackground color (bkcol”)

'for box
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txcol’=%
bkeolZ=3

‘define beginning and ending rows of box
eqrows=5
row/=11

‘define beginning and ending columns of box
ondoottais
17=65
' CLEAR THE SCREEN
CLS

‘call procedure menubox to draw box
call MEMBOX( begrow?’ ;endrow/ ;begcol” ;endcol”, txcol,bkcol”)

' erase pravious irwvalid answers rinti
' spacnsa:gm color as background by P "
290 COLOR 3,3

LOCATE 10,33

PRINT SPACE$( 27)

COL »3

PRINT SPACES( 52)
LOCATE 15,17
COLOR 1,1 .
PRINT SPACE$(62)
'LOCATE TEXT
LOCATE 6,20

' Prom{ us:rsto input name of temperature #5
color
;RINI‘ prongth"tho name of temperature #5."

rmt“(mxm\n of 15 characters)"s

PRINT "If grobo #5 is not connected, then enter 'N/C'.®
locate 10,
INPUT tempB$

' if length of temp5$ reater than 15 charact
' x'!hen grtng-fe to ISIéwgmt::s racters,
1 th/=LEN( ¢
IF ength/>15°nﬁen temp5$=lafis( temp5$,15)

' call PROCEDURE CorrectAnswer to ask if input is correct
I.OC TE 1 7

COLOR 1, 1
PRINT SPACES(SZ)
LOCATE 13,27
CALL CorrectAnswer {ans$)

' Chack answer to PROCEDURE CorrectAnswer :

* If the answer is No, then prompt user to enter name of
' emperature $1 again.
295 IF (ansS"'N‘ ) OR (ans$="n") THEN 290

LOCATE 13,53

COLOR

PRINT SPACEO( 24)

' If the answer is Yes, then return to main program
IF (ans$="y") OR lans$"'Y") THEN 300

' erase a revious invalid answers rinti
' spaces ’s“a,mg color as background by p no
LOCATE 15;

1,1
PRINT SPACES$( 61)

' If answer |:as xnv:hd, {hmt call PROCEDURE %mahdAnsuor
o prompt user to input a proper answer of yes or no.
' LOCA'l% 15,17
COLOR 1,1
PRINT SPACEN 62)
LOCATE 15,18
CALL InvalidAnswer(ans$)
GOTO 295
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'‘CLEAR SCREEN
300 CLs

* Define end of PROCEDURE TempS
END SuB

1
'ppp PROCEDURE NAME: Tempé6

'ggg PROCEDURE TO GET NAME OF TEMPERATURE %6
,pPpP
PPPPPPPPPPPPPPPPPPPPPPPPRPPPPPPPRPPPPPPPPPPPPPRPPPPPPPPPPPR
* Define Tempé as a PROCEDURE with tempé6$ as a passed

' variable
suB Tecrp6 (tempé$)

! Define prompt$ as a shared variable betwsen the PROCEDURE
' and main prog
SHARED prompt$

PALETTE 1,62
PALETTE 3,1

Spoc;f¥ color of writing as blue (1) and background as
C%t%?!t e color

‘set text color (txcol’) and gackground color (bkcolX)
‘for box

txcol’=64

bkeolZ=3

'define beginning and ending rows of box
I;:grou{ﬁ
row/=11
'dofxri, beginning and ending columns of box
olZ=1
1/"65
' CLEAR THE SCREEN
CcLS

333383

'call procedure menubox to draw box
call ME NUBOX( begrow/ endrow’ ,begcol” ;endcol” , txcol’ ,bkcol’)

' erase any previous invalid answers by printing
' spaces samg color as background
320 COLO »3
LOCATE 10,33
PRINT SPACE$(Z7)
COLOR 1,3 .
LOCATE 10,33
PRINT " “,
LOCATE 13,27
COLOR 1,1
PRINT SPACE$(52)
LOCATE 15,17
COLOR 1,1
PRINT SPACE’( 62)

‘LOCATE TEXT
LOCATE 6,20

' Prom} uselrsto input name of temperature #6
color
PRINT prtallgth"the name of temperature %#6."
locate 7,2
r:mt"(max;mun of 15 characters)";
ocate
PRINT "If grobe #6 is not comnected, then enter 'N/C'."
locate 10,31
INPUT tempé6$

. f1 th of tempé6$ % than 15 cha ters
1 dongth of temes iz greater, rectars,
1 th”=LEN( ¢

IF Tongtho 15  then  tenp6s=1afis( temp6$,15)

' Call PROCEDURE CorrectAnswer to ask if input is correct

LOCATE 13,27
COLOR 1,1
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PRINT SPACES(SZ)
LOCATE 13,27
CALL CorrectAnswer (ans$)

' Chaeck answer to PROCEDURE CorrectAnswer :

If the answer is No, then prompt user to enter name of
temperature #1 again.

325 IF {ans$="N') OR (ans$="n") THEN 320
LOCATE 13,53
COLOR 1,1
PRINT SPACES( 24)
* If the answer is Yes, then return to main program

IF (ans$="y") OR (.ns""Y") THEN 330

' srase any previous irwalid answers by printi
' spacaes same color as background y P no
LOCATE 15,18
COLO| 1
PRINT SPACE#(GI)

t If answer v:as 1nv:11d, tl;en call PROCEDURE %nvalxdlnsmr
¢ user to i1nput a proper answer o s Of Nno.
LOCAT% 1?, P ve

COLOR 1,1

PRINT SPACE$(62)

LOCATE 15,18
CALL InvalidAnswer(ans$)
GOTO 325

330 PALETTE 1,1
PALETTE 3,3

'CLEAR SCREEN
cLs

' Define end of PROCEDURE Tempé

END SUB
]
. Ppp
:m SUBROUTINE NAME: TempDisp PPP
PPP
:% SUBROUTINE TO DISPLAY TEMPERATURE NAMES PPP
1]

' Define TempDisp as a SUBROUTINE
TempDisp:

' define text as BLUE (9) and backgroud as palette color 0
COLOR 1,3

PALETTE 2,63
PALETTE 14,0

' dafine text as BLUE (9) and backgroud as palette color 0
340 COLOR 3,3

'$e{ text color (txcol”Z) and gackground color (bkecolX”)
'lxggll-
bkecolZ=1

'defm, beginning and ending rows of box
row.
row/-ll

'def:iv, begimning and ending columns of box
1/-65

* CLEAR THE SCREEN
cLs

‘call procedure menubox to draw box
call M MJBOX(begrow/,endrow/ begcol’,endcolZ, txcolZ ,bkecol”)

! Print temperature #1 name on screen
LOCATE row/+2,col/+l
PRINT “NAME OF TEMPERATURE #1 IS *
LOCATE row/+2,co0l”+28
PRINT templ$
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' Print temperature %2 name on screen
LOCATE row/Z+3,col/+1
PRINT "“NAME OF TEMPERATURE #2 IS °
LOCATE rowZ/Z+3,col”+28
PRINT temp2$

! Print temperature 23 name on screen
LOCATE row/+Gscol/+l
PRINT "NAME OF TEMPERATURE #3 IS *
LOCATE row/“hool/ +28
PRINT temp3$

' Print temperature #4 name on screen
LOCATE row/+5,col”+l
PRINT “NAME OF TEMPERATURE %6 IS "
LOCATE rm/+5,eol/42
PRINT temps$

' Print temperature #5 name on screen
LOCATE rowZ/+6,c0l”+l
PRINT "NAME OF TEMPERATURE 85 IS "
LOCATE row/+6,col/ +28
PRINT temp5$

' Print tempaerature #6 name on screen
LOCATE row/Z+7,col”Z+1
PRINT “NAME Of TEMPERATURE %6 IS *“
LOCATE row/c?;eol/ 28
PRINT tempé6$

End of SUBROUTINE TEMPDISP, return to main program
RETURN

SUBROUTINE NAME: CheckTempNames %
SUBROUTINE TO CHECK TEMPERATURE NAMES m

Define SUBROUTINE CheckTempNames
CheckTempNamas :

locate text for correctanswer subroutine
LOCATE 14,28

Call PROCEDURE CorrectAnswer to ask if answer is correct
CALL CorrectAnswer (ans$)

Chaeck answer to PROCEDURE CorrectAnswer :
If answer _is No, then go to SUBROUTINE CORRECTEMP to

correct incorrect input
350 IF (ans$="n") OR (ans$="N") THEN
ERASE CORRECT ANSWER QUESTION
LOCATE 14,23
COLOR 3,3
PRINT SPACE$(54)
IéOCATE 16,18

PRINT SPACES( 61)

' define text as BLUE (9) and backgroud as palette color 0

COLOR 4,3

\ Tell user to use up and down arrow keys to select

incorrect .ntry
LOCATE 14,20
RINT"Plcaso use the UP arrow key "3CHR$(24);

LOCATE 5,20

NT"and the DOWN arrow key "3;CHR$(25)
LOCATE 16,20

PRINT"to move the box to the line needing correction.”
LOCATE 17,20

PRINT
LOCATE 18:20
NT"Then, press the enter key to select it and °*
LOCATE 19,20

RINT"type the correct input.®
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GOSUB_CORRECTEMP
60TO 355

' Define end of IF block
END IF

' If answer is Yes, then back to main ram
IF (ans$="y"') OR ($s$="Y“) THEN 32?9

. If*ansmr vtvas inv:ligl, tl:en call PROCEDURE invalidAnsmr
o user to i a proper answer o s or no.
Lot S e 1o et s prope v

COLOR 3,3

PRINT SPACE$(15)

LOCATE 16,18

COLOR 3,3

PRINT SPACES$(61)

LOCATE 16,19

CALL Invai:dAnsmr (ans$)

' Check to see if snswer is yes, no, or invalid again
60To 350

355 PALETTE 0,0
PALETTE 3,3

' Define END of SUBROUTINE CheckTempNames
RETURN

'epp SUBROUTINE NAME: CorrecTemp
PpPp
'pPP  SUBROUTINE TO CORRECT ERROR OF TEMPERATURE NAME

' Define CorrecTemp as a SUBROUTINE
CorrecTemp:

' Print two blank lines
360 PRINT
PRINT

' Assign temperature names to string array INFO$
def?r:o templ$ as INFOS(1) and agg a spZoo
at the inning and end
INFO$(1)=SPACE$(1)+templ$+SPACES(1)
define temp2$ as INFO$(2) and add a space
at the beimnm% a
INFOS(2)=SPACES$(1)+temp2$+SPACES$(1)
define temp3$ as INFO$(3) and add a space
at phe gzssiming end
INFO$83 )=SPACE$(1)+temp3$+SPACES(1)
' defi~e t $ as INFO$(4) and add a s
at begem:mmg and pace
INFO$(4)=SPACES(1)+temp4$+SPACES(1)
*  define g:pn as INFO$(5) and add a space
' a imning and
mros?s )=SS&E$( 1)+temp5$+ SPACES(1)
'  define temp6$ as INFO$(2) and add a space
at inning a
INFO$(6 )=SPACEg( 1)+temp6$+SPACES(1)"
locate the text at row 3 and"
'  col 287 lgrxnt INFO$(1)
COLOR »12

LOCATE row/Z+2,col”Z+27
PRINT INFO$(1)

' $.0.0.0.6.6.0.0.6.0.0.6.0.0.066060066066860600000000000060000¢00e0600s000¢

XX BEGIN SELECTI(NHPrOCESS
KO OOLKRAAHOIOL OO OOHKKX

XX
'XX This selection routi~e was 2yginally written
XX by K. Allen Caswell, Jr., Ph.D. on 12-¥<=87.

XX
XX Minor modifications and a documentation
XX was made by Cynthia K. Rice on 3-1-89.

RRARRHRK
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" XX

' @.0.0.¢.0.4.0.0.6.0.0.0.0.06.6006066060060600600000000000600e660ee06006000

' mrk this part of program with a label TEMPCORRECTIT
¢ it can be called again
TEHPCORRECTIT :

' assigns to the varxable KKEY$ the character that
corresponds to the first keystroke waiting in the
keyboard buffer

KKEY$‘INKEY9

TEEALARA2028820 5222222824 2222828082022022288082008282802822252
'&&&&&&&&&&&&&&&&&&&&&&&&&&&8&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
: QIMEY of SELECT CASE structure = case variablae

is
SELECT CASE KKEY$

'M-NH++++++++u++++++++++++++u++nu+uununfﬂunu
* if KKEY$="" (no keystroke on keyboard buffer), then
' goto EQPCORRECTI (continue saelection process)

60TO TEMPCORRECTIT
ARl el R R e e T IR R TR T RS P XY e Yy Yy

' if KKEY$ = CHR$(0)+CHRS(72 ),CHRS( 0)+CHR$(80),
. execute the following line

CHR$(n) is the character in the ASCII table that
. is associated with n (the ASCII value)

' CHR$(0)+CHRS$(72) represents the arrow
' CHRS(0)+CHR$(80) represents the arrow

The CHR$(0) represents that this is the extended
code for a non-ASCII ke
CASE CHR$(0)+CHR$(72),CHR$(0)+CHR$(80)

the color to blue (9) text and palette
color 0 background; print next text at row
' (LLINE/M) and column 28

COLOR 1
LOCATE LLINE/M »colZ+27

' print INFOS(LLINEZ)
PRINT INFO$(LLINEZ)

* IF KKEY$ = CHR$(0)+CHR$(72) rcgnsenhng the down
' arrow, then decrement LLINE/
' ELSE increment LLINEZ by 1 (meanmg the up arrow
' was selected)
IF KKEY$=CHR${O0)}+CHR$(72) THEN DECR LLINEXZ ELSE INCR LLINEZ

' need to keep LLINEZ in allowable range for data

' so_the selection box will scroll from last

* allowable selection to first allowable selection

! vice versa

: I; ::lcct up arrow when on top line will go to
IF LLINEZ<1 THEN LLINEZ=6

' If select down arrow when on bottom line will go to
IF LLI$/>6 THEN LLINEZ=1

' gﬂ the color to white (15) text and red (12)
: backgrounds zgrmt next text at row (LLINEZ+4)

COLOR 15 12
LOCATE LLINE/+4,001/+Z7

* print INFOS(LLINEZ)
PRINT INFO$(LLINEZ)

’ goto label TEMPCORRECTIT to continue selection

GOTO q’EMPCORRECTI‘I‘.
A d g e L R R L Iy R R e SRt R A Ay L)

'++++u++++++++++++¢++++u++++0++n++++++M+++++++++++++++o
' on carriage return, goto doit subroutine to correct input
' CHRS(égEr Eg(s:g%s carriage return in ASCII table
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* goto subroutine DoCorrectTemp to correct patient info
G0SUB DoCorrectTemp:

g e I I T TR R R R R Y TR TR ST ¥ T SN FT S POy
' any other input_sends program back to label TEMPCORRECTIT
' ‘o continue selection process

CASE ELSE

GOTO TEMPCORRECTIT
Ty Y Y T YT Y Y W R oy F VTP PT P rw ey

B aan et ey st e s sa s TR YRR T T T T T VT
' Define end of SELECT CASE structure
END SELECT
TRAARA252228 202228208888 8882222 222 0202000852802002202282022228
‘REARLRARRRE AR LR L8282222222222228222222822R282222222222282

J $.6.0.4.0.0.6.4.6.60.09.6.6060060606006660000046660000000606006006600600s6

' define end of subroutine CorrecTemp
- RETURN

m SUBROUTINE NAME: DoCorrectTemp
Sgg SUBROUTINE TO CORRECT ERROR OF PATIENT INPUT

' defyne DoC rrectTeop as a subroutine

DoCorrectTemp:
: defim text as WHITE (15) snd background color as palette
COLOR 15;1

' Locate the text in row (1line”+64) and colum 27
LOCATE 11me/+4;ool’/+2

* Print spaces in old col r to be sure all of the string
is eras

PRINT SPACES(LEN(INFO$(1lli~eX)))
'l color to white (15) text and red (12) background
COLOR »12
Locate the text in row (llineZ+4) and column 27

LOCATE 111ne/04 ,coll-rz

' Print spaces to locate cursor for user
PRINT SPACE$(LEN(INFO$(1lineZ)))

e_the text in row (1lline”Z+4) and column 28
I.OCATE 11:.no/+4,ool/+zs

TEALA222220 2202220088202 2222 2202220 2880222200220822228222828022
'&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Begmmng of SELECT CASE structure = case variable

SELECT CASE LLINEZ

s naaan st L s e i aa oS S I TR R
' If LLINE/ = 1, then input name of temperature %1 again

ASE 1
INPUT ", templ$

'be sure length o ‘te«pl‘ is less than 15 characters
th7=len( temgm
xf engthZ>15 t templé=lefts$( templ$,15)
T 2 N Y T P PN S T T TR PP PP T Oy

R R A e L A LAt et e e e T
‘' If LléINE'/. = 2, then input name of temperature #2 again

ASE 2
INPUT "", temp2$

'be sure ength of teanO is less than 15 charscters
th/ lent( te“ﬁen
f ength/>15 ¢ temp2$=lefts$( temp2$,15)
'++++++¢++0M++++uuﬂnuﬂﬂﬂfuuﬂ++++¢++++++++++++++

' 41'00%44#04##0#440*++0+0+0§+§#++0§#4000#0000000-&0#0###0%&'l"l-

‘' If LléIgE/ = 3, then input name of temperature #3 again
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INPUT ", temp3$

‘be sure leng'th of tenlp3$ is less than 15 characters

t .—lenl
x T emgen temp3$=lafis( temp3$,15)
'++Nﬂﬂﬂuﬂnuﬂoﬂﬂ0+0+++++++ﬂ+++++++0+++++++++++0+

A AAsantinasahad s ol Rt Aottt aa e T
' If L::.INE/ = 4, then input name of temperature #4 again

ASE ¢
INPUT “*, temp4$
'bclsure thl/'a]‘.gtt'?tgf ienp‘w is less than 15 characters
zﬁeng m:n tempas=laefts( tempss,15)

'f{if4*#40###0#%0000i’f’####i’f#04000#000-&00000000040#{0000#

B s A i A S A At ol Sttt e e
' If LLINE/ = 5, then input name of temperature 35 again

INPUT ", temps$
'be sure length of teupst is less than 15 characters

en?th/ =lenl {ealﬁen
th/>15 temp5$=lefis( tomp5$,15)
'-ud»+++00++++++++++++04N++++++0++++++++u+u+ﬂ+uMﬂﬂn

R A R S S S A A St aaaaa s aa T o
' If LLINE/ 2 6, then input name of temperature %6 again

ASE 6
INPUT un, tempé6$
‘be sure ength of tenp6$ is less than 15 characters

ength/ =lenl( temﬂen
if th’>15 t temp6$=lefts( temp6$,15)
’ +0++u++++0H++++++N++n+++++M+++++u++++0+++++++u+u++

L s s aasandal a2 TS L SR S T T T YT T NPT T PP
' If LLINEZ > 6, then continue program
CASE ELSE
R 2 Y Y Y Y YV PO TV O VTP O P T U

R e Y et S SR R R NN TN Y T T PP PP PR
' Defme end of SELECT CASE structure

LECT
'&&&&&&&l&&&&&&&&&&&&&&&&l&&&&&&&&&&I&&&&&&&&&&&&&&&&&&&&&&
'&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

hange color to WHITE (15) text and palette color 1
' as round
COLOR 15,1
' Clear the Screen
CcLs
’ Go‘to subrouhno TempDisp to display current temperature
GOSI.B Teq:stp

' Goto subroutine CheckTempNames to check temperature

names
G0SUB CheckTempNames
' Define end of SUBROUTINE CorrecTemp return to main
RETURN

'PPP .

'ppPp PROCEDURE NAME: GetTEMPunit PPP
‘PP PPP
‘ppp PROCEDURE TO GET UNITS OF TEMPERATURE PPP
\ppPP PPP
PPP

' Define GetTEMPunit as a PROCEDURE with TEMPUNITSS as a
' passed variable
SUB GetTEMPunit (TEMPUNITSS)

' Define prompt$ as a shared variable between the PROCEDURE

' and main prog
SHARED prompt$
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galetto 1,63
ALETTE 2,4
PALETTE 5,62

Specify color of writing as BLUE (1) and background as
palette color 2
COLOR 1,2

Clear the screen
CLS

P t user to select units
LOCATE 5,7
PRINT Promth}"UNITS OF TEMPERATURE")
PRINT " by using the arrow keys to move ™ .
PRINT * the selection box to the proper units";
PRINT * and press the enter key."

‘set text color (ixcol”) and gackground color (bkecol”)
' for_box
txcol”=6
bkecolZ=5

‘define beginning and ending rows of box
mmga
row/=11
‘define beginning and ending columns of box
b:ggl'/ﬁsgg no no
ol 172=49
‘call grocedure menubox to draw box
call MENUBOX(begrow/,endrow’,begcol,endcol”, txcol”,bkcol”)

' Print of available units
4455 COLOR 9,5

LOCATE 9,34

PRINT " CELSIUS *

LOCATE 10,34

PRINT * FAHRENHEIT *

COLOR 2,2

LOCATE 13,10

PRINT SPACE$(69)

COLOR 2,2

LOCATE 15,10

PRINT SPACES$(69)

COLOR 2,2

LOCATE 17,10

PRINT SPACE$(69)

define CELSIUS$ as INFO$(1) and add a space
at the begxmxn%

INFO$(1)=SPACE$(1)+"CELSIUS"+SPACES(1)

define FAHRENHEITS as INFO$(2) and add a space
a begxm:.ng
INFO$(2)=SPACZS(1)+"FAHRENHEIT" +SPACES$(1)

define LLINEZ as an integer used to locate text

on proper row

LUINEZ=1

' cha:ge color to BLUE (1) text and CYAN (3)

' backgrounds locate the text at row 9 and

'  column 363 print INFO$(1)

COLOR 1,2

LOCATE 9,34

PRINT INFO$(1)

. $.0.0.6.8.60.66.0.09.664606660600006066068000000006846004000066066046000066060

*

'X¥ BEGIN SELECTION PROCESS XX
ORI IR IEHHHHICHLHHIK
XX XX
XX This selection routine was originally written XX
:§§ by K. Allen Caswell, Jr., Ph.D. on 12-14-87. §§
*XX Modifications and all documentation XX
:g was done by Cynthia K. Rice on 3-1-89. g

J
*

1 RO RN OO OOORROTIO00N
* mark_this part of program with a label SelectTEMPUnit

' so it can be callaed again
SelectTEMPUNi t:
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! assigns to the variable KKEY$ the character that
' corresponds to the first keystroke waiting in the
' keyboard buffer

KKEY$=INKEY$

TRAAA L8820 580288280220222522202202822828222288222822022202
'&&&&&§&&§&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&@&&&8&&&&&&
: ng;mév of SELECT CASE structure = case variable

is

SELECT CASE KKEY$

R R S aa ettt ra s 2 2 TS T TR TR ST Py P C PP PO PR PPN
! if KKEY$3"" (no keystroke on keyboard buffer), then
’ gotocieé.OﬁSTEMPu-ut (continue selection process)

GOTO SelectTEMPUnit
R R e T I I S I T TR R Ty Y R TP F ey

' if KKEY$ = CHR$(0}+CHR$(72),CHR$(0)+CHR$(80),
' then execute the following lines

' CHR$(n) is the character in the ASCII table that
' is associated with n (the ASCII value)

' CHR$(0)+CHR$(72) represents the up arrow
' CHR$(0)+CHR$(80) represents the down arrow

' The CHR$(0) represents that this is the extended
for a non-ASCII key
CASE CHR$(0)+CHR$(72),CHR$(0}+CHR$(80)

' chaggo rotu:d color_'tg ELUE (1) toxtLarndINE/YgL:g} (2)
' backg 3 print text on row s

column 33

COLOR 9,5

LOCATE LLINEZ+8,364

* print INFO$S(LLINEZ)
PRINT INFO$(LLINEZ)

! IF KKEY$ = CHR$(0)+CHR$(72) representing the down arrow,
* then decrement LLINE/Z by 1 .
' ELSE increment LLINEZ by 1 (meaning the up arrow
' was selected)
IF KKEY$=CHR$(0)+CHR$(72) THEN DECR LLINE/Z ELSE INCR LLINEZ

* need to keep LLINEZ in allowable range for data

' so_the selection box will scroll from last

! allowable selection to first allowable selection
]

L}

and vice versa
I;oselecf'tp arrow when on top line will go to

ttom line
IF LLINEZ<1 THEN LLINEZ=2
' II select down arrow when on bottom line will go to
ine
IF LLI%'/)Z THEN LLINEZ=1

' olb'n:ggo the color to BLUE (1) text and CYAN (3)
' ground; print next text at row (LLINEZ+8)
' and column 8

COLOR 1,2

LOCATE LLINEZ+8,34

' print INFOS(LLINEZ)
PRINT INFOS$S(LLINEZ)

' goto label SelectTEMPUnit to continue selection process
GOTO SelectTEMPUnit:
L T YT L YT T YT T YV U UV w e

B R AR RS AR e s s At Sa s s TR T S
' on carriage return, goto doit subroutine to correct input
' cuRs(éiS)E e Eg:gg'ss carriage return in ASCII table

* goto subroutine CorrectTEMPUnit to correct sex info
60TO CorrectTEMPUNnit:

B RS A S R e S S RS S LT R T T
' any other input sends program back to label SelectTEMPUnit
' to eoremlgglectxm process
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G0TO SelectTEMPUNit
B R L Y e YT VYT Y TPy

B L e asar R S S e Y TS Y T PP PP PPNV OOV P PTIN
' Degﬁge g?gcgf SELECT CASE structure

TRAL L8822 082008R800 8882220822220 5008022288022822888202080820¢28

PRAAAAAAA8 2R SRR RR8AL2222222222222882822882242283222822288

' 0.,6.0.6.4.0.0.6.0.¢.6.006.004006066060460060060¢046060600006 6060600000060

' define end of subroutine SelectTEMPUNnit
RETURN

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

:PPP
:ppp SUBROUTINE NAME: CorrectTEMPUnit ppp
PPP
'ppp SUBROUTINE TO SELECT TEMP UNIT ggg
PP PPP

' define CORRECTTEMPUNIT as a subroutine

CORRECTTEMPUNIT:
' lé!‘;t eolor to blue (1) text and cyan (3) background

' Locate the text in row (lline”+8) snd colum 8
LOCATE 1lline”Z+8,34

TRRAARLAL 0228008 2048228325222228222228222022202202288220882082208
'REL2RLAL482822828 802082822882 222222882282282882222888548288
: Begu'l\i of SELECT CASE structure = case variable

is

SELECT CASE LLINEZ

R A aanad g L e a s sS IS T T ST TLLE R TR TS ENY
* If LLINEZ = 1, then TEMPUNIT$="CELSIUS"
CASE 1
TEMPUNITS$="CELSIUS"

Al AL R Ry Iy I e IR I E Py Y

'n++++N»+++un++0+++++++++++++0++++++++++¢+0++M+u++¢+++
LLINEZ = 2, then TEMPUNIT$="FAHRENHEIT®

2
TEMPUNITSS$=""FAHRENHEIT"
A2 A2 IR R I T e T R R I IR T Y R R TR e Y

B A AR ads s as IS TSR RS AT TR S F ST T PV P
* If LLINEZ > 2, then continue program
ASE ELSE

C
LI IS S S SR R I ITI TR ET R R S ey

(R TIE T I Y 2 Y Y Y S Y Y O O Y T POV T PO PO T PO e
' Dafme end of SELECT CASE structure

END
' &&&&&&&&&&&&&&&&&&&&&l&&&&&&&&&&&&&&i&&&&&&&&&&&&&&&&l&&&&
TRARLALZRA2 2282422222 22222228282222825222222222282222822842342

' chanao color to blue (1) text and WHITE (15) background
COLOR 9,15 9

' Tell user the units selected
F TEMPUNITS$="CELSIUS" THEN
LOCATE 13,29
LOCATE 13,28
END IF
PRINT " You selected “3TEMPUNITS$+SPACES$(1)
' Cal](.m P%O%EDURE CorrectAnswer to ask if input is correct

LOCATE 15
PRINT SPACE$(6Z)
15,27

'fALthE:orretz:tAnsmr (ans$)
' Check answer to PROCEDURE CorrectAnswer :
: E'fugnaansmr is No, then prompt user to enter age
4460 IF (ans$="N") OR (ans$="n") THEN 4455

' If the answer is Yes, then return to main program
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IF (ans$="y") OR (ans$="Y") THEN 4465

' XIf answer was invalid, then call PROCEDURE InvalidAnswer
' to prompt user to input a proper answer of yes or no.
COLOR 2,2
LOCATE 15,53
PRINT SPACE$I15)
COLOR 2,2
LOCATE 17 16
PRINT SPACE$(62)
LOCATE
&A)LL Invaidinsmr (ans$)

4465 PALETTE 0,0
PALETTE 1,1
PALETTE 2,2
PALETTE 4,4
PALETTE 5,5

* Define end of PROCEDURE GetTEMPunit
END SUB

e SUBROUTINE NAME: ShowTEMPunit
i PROCEDURE TO PRINT WNITS OF TEMPERATURE

uni
ShowTEMmet :

' Print blank line
print

'1f uufs :Pf\ {empon{un sre fahrenheit then print

If (TEMPWITS$ “F”) or (TEMPUNITS$="f") THEN
PRINT “TEMPERATURE UNITS: FAHRENHEIT"

'else units of temperature are celsius, print
' colgius on screen
se
PRINT “TEMPERATURE UNITS: CELSIUS"

‘define end of if block
END IF

' Define end of subroutine
RETURN

:== 1006t IMPORTANT INFO 6666¢ ==
‘z= ram name: TIMENAME.BAS ==
‘=z up prog : TIMENAME.BAK ==

: PROGRAM WRITTED: 2-26-89

1
: PROGRAM MODIFIED: 5~07-89 :
== ==
‘zx  This ram calls the $INCLUDE rams: ==
:f: prog 4TIMEIN.BAS prog ff
§ 20wy e o e s o o e o g e e p G o g S T Y P T P SV Y P S D A S S G P D G A WD P S P P P - - Y o -
:== PROGRAM NAME: TIMENAME.BAS s=
== ==

1== This program contains subroutine to get timer names ==
== ram prompts user for title of_ timers
t== Ro g;tlcs are displayed in the following
‘== mannor-

‘== 1. NAME OF TIMER #1
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‘== 2. NAME OF TIMER %2
‘== 3. NAME OF TIMER #3

' define GETTIMERNAMES as a subroutine
GETTIMERNAMES:

' Call procedure to get name of timer %1
CALL Timel (hnlt%.

' Call g_rooochr. to g;ot name of timer #2
CALL Time2 (time2$

' Call g re to got name of timer 23
CALL Time3 ( time3$

' Clear the Screen
CLS

‘ defmo/rzu and column for centering text
colZ=33

' Call SUBROUTINE to display timer names
GOSUB TimeDisp

' Call SUBROUTINE to check timer names
6osuB Time!

' End of subroutine GETTIMERNAMES
RETURN

' Programs stored under different names to save
' %ce in the TURBOBASIC editor
LUDE "c:\monitorl\4TIMEIN.BAS"

:== woeee IMPORTANT INFO 06 ==
== ==
‘== g::ﬂnn name: 4TIMEIN.BAS ==
‘== up prog : 4timein.BAK ==

' PROGRAM WRITTEN: 2-10-89
'  PROGRAM MODIFIED: 5-07-89
‘== PROGRAM NAME: 4TIMEIN.BAS

‘z= Thu mnn prompts user for title of timers

‘== itles are displayed in the following
‘== mnner

‘=z

‘== 1. NAME OF TIMER #1

‘== 2. NAME OF TIMER #2

‘== 3. NAME OF TIMER #3

PPp R PPP
‘PPP PROCEDURE NAME: Timel PPP
'PPP PPP
'PPp PROCEDURE TO GET NAME OF TIMER #1 PPP
PPP

' Dafine Timel as a PROCEDURE with timel$ as a passed
' variable
SUB Timel (timel$)

' Define prompt$ as a shared variable between the PROCEDURE
¢ and ma "
SHARED pron;tosg

f¥ color- of writing as blue (2) and background as
'  palette co or
COLOR 2,1
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'sf:et ggxt color (itxcol”) and gackground color (bkcol”)
or

txcol’/=4

bkcolZ=3

'defm; beginning and ending rows of box
row/"33

'def:r]? beginning and ending columns of box
ol/-40

' CLEAR THE SCREEN
CLs

'allngrocodaro menubox to draw box
call MENUBOX(begrow’,endrow’;begcol”,endcol”, txcol”,bkcol”)

' erase any previous irwalid answers rinti
' spaces same color as background by P thd
400 COLOR 3,3

LOCATE 9,31

PRINT SPACEO( 28)

COLOR 1,3

LOCATE 9;31

RINT ” ll,
LOCATE 12,27
R 1,1

COLO
PRINT SPACEQ( 52)
LOCATE 14,17
COLOR 1,1
PRINT SPACE#( 62)

‘LOCATE TEXT
LOCATE 6,24

' Prompt user to input name of timer 81
COLOR 1,3
PRINT prompt$;”the name of timer #1."
LOCATE 7,28
PRINT "(maximm of 15 characters)”
LOCATE 9,29
INPUT timel$

¢ if length of timel$ is greater than 15 characters,
. then truncate to 15 characters

1 th7=LEN( timel$) .

IF length’>15 then timel$=left$(timels,15)

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 12,27
COLOR 1,1
PRINT SPACE$( 52)
LOCATE 12,28
CALL CorrectAnswer (ans$)

' Check answer to PROCEDURE CorrectAnswer :
' If the answer is No, then prompt user to enter patient

M name again
405 IF (ans$="N") OR (ans$="n") THEN 404
(I_ngsTE 12,53

PRINT SPACE$( 24)

' If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 415

' erase revious invalid answers rinting
' spaces‘:!ng color as background by P

LOCATE 14,18

COLOR 1,1

PRINT SPACEO(61)

' If answer ?tlas mv:lzd, ‘I:I;en call PROCEDURE ]f:nv.hdAnswer
rompt user to input a proper answer of yes or no.
LOCATE 14,17
COLOR 1,1
PRINT SPACE$(62)
LOCATE 14,18 __
CALL InvalidAnswer(ans$)
GOTO 405
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'CLEAR SCREEN
414 CLs

' Define ond of PROCEDURE Timel
END SuUB

L]

PPP

'PPP PROCEDURE NAME: Time2 it
PPP PPP
'PPP PROCEDURE TO GET NAME OF TIMER %2 PPP
'pPp PPP

: Define Tmnz as a PROCEDURE with time2$ as a passed
vari
suB T:l.mez (time2$)

and main
SHARED pronszgg
Specify color of writing as blue (1) and background as
palette color 1
COLOR 1,1
'set 'text color (txcol”Z) and gackground color (bkcol”)

txcol/ -4
bkecol”Z=3

‘dafine beginning and ending rows of box
begrow/=5

row/.=40
'define begmnmg and ending columns of box

:3:01/ =60

' CLEAR THE SCREEN

menubox to draw box
call MgMBOX(bogrow/,endrow/ begcolZ ,endcol’, txeol” ,bkeolX)

' erase any previous invalid answers by printi
' spaces same color as background thd
0 COLOR 3,3
LOCATE 9,31
PRINT SPACE$I 28)

PR
LOCATE 12,27
COLOR 1,1
PRINT SPACE$(2)
LOCATE 14,17
COLOR 1,1
PRINT SPACE$(62)

'LOCATE TEXT
LOCATE 6,24

romgt user to input name of timer 82

PRINT prompts;"tho name of timer #2.%
LOCATE 7,28

PRINT "{maximum of 15 characters)”
LOCATE 9,29

INPUT time2$

if length of ‘l:;mezt is greater than 15 characters,
runcate to 15 characters

1 thZ=LEN( time2$) .

IF length’Z>15 then time2$=lefts$(time2$,15)

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 12»27
COLOR 1
PRINT SPACE$(52)
LOCATE 12,28
CALL CorrectAnswer (ans$)
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* Check answer to PROCEDURE CorrectAnswer :

' If the answer is No, then prompt user to enter patient
' name again
435 IF (ans$="N") OR (ans$="n") THEN 430

LOCATE 12,53

COLOR 1,1

PRINT SPACES$(24)

* If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 440

' erase any previous irwalid answers by printi
' spaces samg color as background v P o
LOCATE 14,18
COLOR 1,1
PRINT SPACES$(61)

' Iftanswer v;as inv:liqb ﬂt:en call PROCEDURE ;nvalidAnswer
o prompt user to input a proper answer of yes or no.
LOCAT% 14,17
COLOR 1,1
PRINT SPACES$(62)
LOCATE 16,18
CALL InvalidAnswer(ans$)
60TO 475

'CLEAR SCREEN
445 CLS

' Define end of PROCEDURE Time2
END SUB

'PPP PROCEDURE NAME: Time3
'ppp PROCEDURE TO GET NAME OF TIMER &3

' Define Time3 as a PROCEDURE with time3$ as a passed
' varisble
SUB Time3 (time3$)

' Define prompt$ as a shared variable between the PROCEDURE
and main prog

SHARED prompt$

’ Specia color o{ writing as blue (1) and background as

' palette color
COLOR 1,1

‘set text color (txcol”) snd gackground color (bkcol’)
'for_box
txcol/=4
bkeolZ=

‘defi inmning and i f bo
m.e.___gogxmmg ending rows o X
row/=10
'defirfg_lz:ggiming and ending columns of box
2331‘/3%0
' CLEAR THE SCREEN
CLS

‘call procedure mernubox to draw box
call MEMJBOX( begrow/ ;endrow” ;begcol”,endcol’, txcol”,bkcol’)

' erase any previous invalid answers by printing
! spaces same color as background
454 COLOR 3,3

LOCATE 9,31

PRINT iPéCES(ZB)

COLOR 1,1
PRINT SPACE$(52)
LOCATE 14,17
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COLOR 1,1
PRINT SPACE$(62)

'LOCATE TEXT
LOCATE 6,24

' Prompt user to input name of timer #3
°§§§3¥ Frompts ) the f timer 83."
) name of timer #3.
LOCATEP7
PRINT "(maxxmn of 15 characters)"
LOCATE 9,29
INPUT time3$

. xf length of time3$ is greater than 15 characters,
' .ngnncato to 15 characters

'LEN(t1m33$)
1°"Teng 15 then time3s=lefts(time3s,15)
* Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 12 27

COLOR 1,1

PRINT SPACE$(52)

LOCATE 1

CALL CorrectAnsmr (ans$)

' Check answer to PROCEDURE CorrectAnswer :

: If the :nswer is No, then prompt user to enter patient
name aga
454 IF lans$="N“) OR (ans$="n") THEN 450
LOCATE 12,53
COLOR 1,1
PRINT SPACEQ(ZQ)

' If the answer is Yes, then return to main program
IF (ans$="y") OR (.ns'=“Y") THEN 460

' erase any previous invalid snswers rinti
' spaces samg color as background by p thd
LOCATE 14,18
COLOR 1,1
PRINT SPACEO(GI)

: If{amwor :as mv:hd, 'I:l'tnn call PROCEDURE %nvaldinswor

prompt user to input a proper answer of yes or no.

LOCATE 14,17

COLOR 1,1

PRINT $PACE$(62)

LOCATE 14,18
CALL InvalidAnswer{ans$)
GOTO 455

‘CLEAR SCREEN
460 CLs

* Define end of PROCEDURE Time3
END SUB

. . PPP
'Ppp SUBROUTINE NAME: TimeDisp PPP
'Ppp SUBROUTINE TO DISPLAY TIMER NAMES Sgg

' Define TimeDisp as a SUBROUTINE
TimeDisp:

* define text as BLUE (9) and backgroud as palette color 0
COLOR 1,3

PALETTE 2,63
PALETTE 14,63

' define text as BLUE (9) and backgroud as palette color 0
COLOR 3,3

iet text color (txcol”) and gackground color (bkcolX)
or

'l:xcol/'ls

bkeol’=1
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‘define geginning and ending rows of box
9

‘define beginning and ending colums of box
ondooticts

17=63
' CLEAR THE SCREEN

HE e menubox to
all MJBOX(bogrou/,endrou/,bogcol/,u\deoll,txeoll,bkeoll)

' Print temperature #1 name on screen
LOCATE row/+3,col/+1
PRINT"NAME OF TIMER #1 IS *
LOCATE row/+3,col/+22
PRINT SPACE$(1)+i1m1$

* Print timer #2 name on screen
LOCATE row/+4,colZ+l
PRINT"NAME OF TIMER #2 Is *
LOCATE rowZ/+4,colZ+22

PRINT SPACE$(1)+time2$

! Print timer 23 name on screen
LOCATE row”/+5,col/+1
PRINT"NAME OF TIMER #3 IS *“
LOCATE row/+5,colZ+22
PRINT SPACE$(1)+time3$

* End of SUBROUTINE TimeDisp, return to main program
RETURN

'PPP SUBROUTINE NAME: CheckTimerName m
'ppp SUBROUTINE TO CORRECT ERROR OF TIMER NAME ggg

' Define CheckTimerName as a SUBROUTINE
CheckTimeriName:

' locate text for correctanswer subroutine
LOCATE 14,28

' Call PROCEDURE CorrectAnswer to ask if answer is correct
CALL CorrectAnswer (ans$)

' Check answer to PROCEDURE CorrectAnswer :

' If answer_is No, then go to SUBROUTINE CORRECTEMP to
' correct incorrect input
480 IF (ans$="n") OR (ans$3"N") THEN

' [ERASE CORRECT ANSHER QUESTION
LOCATE 14,23
COLOR 3,3
PRINT SPACESISQ)
LOCATE 16,18

COLOR 3,3
PRINT SPACE$(61)

* define text as BLUE (9) and backgroud as palette color 0
COLOR 4,3

' Tell user to use up and down arrow keys to select
' incorrect entry
LOCATE 14,20
PRINT"Please use the UP arrow key "3CHR$(24))
LOCATE 15,20
PRINT"and the DOMN arrow key “3CHR$(25)
LOCATE 16,20
PRINT"to wove the box to the line needing correction.”
LOCATE 175

RINT
LOCATE 18,20
NT"Then, press the enter key to select it and "3
LOCATE 19,20

PRINT"type the correct input.”
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60SUB CORRECTIME
GOTO 485

' Define end of IF block
END IF

' If answer is Yes, then back to main ram
F (ans$ziy) OR (onsS=+Y" ) THEN 485 °

' OIf answer was irnvalid, then call PROCEDURE InvalidAnswer
' ﬁronpt user to input a proper answer of yes or no.
LOCA
COLOR 3,3
PRINT SPACES(IS)
LOCATE 16,18
COLOR 3,3
PRIN‘;ESPACEN 6l)

CALL ErvalidAnswer (ans$)

(.;ngh:gk to see if answer is yes, no, or invalid again

485 PALETTE 0,0
PALETTE 3,3

* End of SUBROUTINE CheckTimerName, return to main program
RETURN

:% SUBROUTINE NAME: CORRECTIME 4t
;,;"S".; SUBROUTINE TO SELECT INCORRECT TIMER NAME 4

' Define CORRECTIME as a SUBROUTINE
CORRECTIME:

' Print two blank lines
PRINT

440
PRINT

Assign patient information to string array INFO$
define hnels as INFO$(1) and add a space

at the end

INFO$(1 J'SggCES("%+t;ml$+SPACE$( 1)

defme tima2$ as It:rF‘gS(Z) and add a space

INFO (2)=SPACE$(1)+tima2$+SPACES(1)

$02)-3P2CE 13+

dofme time3$ as INFO$(3) and add a space
iy Bt ey

INFOQ!B]"S E$(1)+time3$+SPACES(1)

dafine LLINEZ as an integer used to locate text

on r row

TS

change eolor to yellow (14) text and red (12)

bac| te the text at row 3 and
22; prxnt INFO$(1)

COLORLI‘O:

OCATE row/+3,col”/+22
PRINT INFOS$(1)

. AAAAAAAAAAAAAAAAA LA AAAAAARAR AL XA XXX X XX 2 OOOO000O00COON0
' XX BEGIN SELECTION PROCESS XX
* 9000860060660 000800660s00000000et 6060000060060 006006eee66066046
’ XX
XX This selection routine was originally written XX
:g by K. Allen Caswell, Jr., Ph.D. on 12-14-87. x
XX Modifications and all documentation XX
:g was done by Cynthia K. Rice on 3-1-89. xxxx

*

£ RO T OHIITOOIKKK
' mark this part of program with a label TIMECORRECTIT

' it can be called again
TIMECORRECTIT.
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' assigns to 'the vnruble KKEY$ the character that
' corresponds o he first keystroke waiting in the

' Kkeyboard er
KKEY$'INKEYO

TR SRR 0502220048802 282022282222288828222282828222202028282
'RREAALRA L2222 822 828282882882 222 882 22282222222222225222422
' Begmn: of SELECT CASE structure = case variable

s KKEY
SELECT CASE KKEY$

'0+'_0600+++00+++++§0+++0++++0++0+++++00+0000#000++++0+0+++0+
' if KKEY$="" (no ke¥s roke on keyboard buffer), then
' gotocxglgigERRECTI (continue selection process)

GOTO TIMECORRECTIT
R L R L e e T S L R R R e I e R R e R e e

if KKEY$ = CHR$(0)+CHRS(72),CHR$(0)+CHR$(80),
then execute the following lines

' CHR$(n) is the character in the ASCII table that
' is associated with n (the ASCII value)

’ CHR$(0)+CHR$(72) represents the arrow
' CHR$(0)+CHR$(80) represents the arrow

' The CHRNO) represaents that this is the extended
' for a non-ASC
CASE CHR$( 0 )+CHR$( 72¥;CHR3( 03+CHR$(80)

' cm‘ the color to green (3} text and black (0)
' grounds print next text at row (LLINEZ+5)
and column 22
COLOR 15,1
LOCATE LLINE/OS;OOI/&ZZ

! print INFOS(LLINEZ)
PRINT INFOS$(LLINEZ)

' IF KKEY$ = CHR$(0)+CHR$(72) representing the down arrow,
' then decrement LLINEZ by 1
' ELSE increment LLINEZ by 1 (meaning the up arrow
' was selected)
IF KKEYS'CHR$(01+CHR$l 72) THEN DECR LLINEZ ELSE INCR LLINEZ

' need to keep LLINEZ in allowable range for data

' so_the selection box will scroll from last allowable
' selection to first allowable selection and vice

' versa

: If select l.p arrow when on top line will go to

bottom

IF LLINE/<1 THEN LLINEZ=3

' If select down arrow when on bottom line will go to
IF LLIm/>3 THEN LLINEZ=1

' chanmnge the color to yellow (14) text and red (12)
* background; print next text at row (LLINEZ+5)
' and lum 22

COLOR 14,1

LOCATE LLINE/<I»5,001/+22

! print INFOS(LLINEZ)
PRINT INFO$(LLINEZ)

' go‘to label TIMECORRECTIT to continue selection

GOT 0 T’iMECORRECTIT
R 2 e ey R e T R e T e e T e e R T Y R a2

'++u++++u+++++++nuunu++n+unnuuuuuuuuuu
' on carriage return doit subroutine to correct input
' CHR$( éisle a:fgrs\%s e.rr;age return in ASCII table

: ggtg subroutine DoCorrectTime to correct patient
info
GOSUB DoCorrectTime

T4 3444042444034 0444344443443 44244440443 44404420 444

' any other input sends program back to label TIMECORRECTIT
' to continue selection process
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CASE ELSE
GOTO TIMECORRECTIT
A e e g S Ry R IR T T 2

R e Ry e I 2 Y Y T N TR PP PP PR PV PO ISP U
' Define end of SELECT CASE structure

END SELECT
‘AL AR 88282024228 222822222222522228222282282802842022228848242
‘RALEREZERRARLLRZLALLRLZ LB 2222828222428888288488

: $.6.0.6.6.6.6.0.00060.606606066060660660004660000060660066060006060046060¢

' define end of subroutine CorrecTime
RETURN

:ggg SUBROUTINE NAME: DoCorrectTime %’;
'% SUBROUTINE TO CORRECT ERROR OF TIMER NAME Sgg
PPP

* define DoCorrectTime as a subroutine
DoCorrectTime:

ng; color to WHITE (15) text and BLUE (1) background
COLOP

Locate the text in row (lline’/+5) and column 24
LOCATE 1llineZ+5,col”Z+22

¢ Pr%nt spaccs the sam sggngth as INFO$ to be sure all
PRINT SPACE:YEN( INFO$(1lineZ)))

LR ~ color to yellow (14) text and red (12) background
color 14,12

' Locate the text in row (lline’/+5) and column 24
LOCATE 1llineZ+5,col”+22

' Print sgace ocate cursor for user
PRINT SPACES$( LEN( mros(nxm'/)n

' Locate the text in row lllmc/+5) and column 24
LOCATE llineZ+5,col/+2
'&&&8&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
‘REAALARL L2222 52228822220822228228228222822282282282282228
¢ Begmm.ng of SELECT CASE structure = case variable
¢ is LLINEZ .
SELECT CASE LLINEZ

R R T s At e s et S TS T TE AR ET TR
' IfckééNE/ = 1, then input name of timer #1 again
INPUT ", timel$
vif length of t1m1$ is greater than 15 characters,
' te to 15 characters
len?th/ LEN( timel$)
15 then timel$=left$(timel$,15)
'+0++0+++++++++++++++u++++++++++++++++0+++++M++¢+uﬂ+"+

A R A Rl St Aot

' IfckgéNE/ = 2, then input name of timer #2 again
INPUT ne, time2$
' zf 1 i;mzs is greater than 15 characters,
' te to 15 characters

onYth/‘LEN( time2$)

then time2$=left$(time2$,15)

'unuuu++i»++o+++¢++++++n+u++u+ounnuonuuuﬂu

'++++n++++u+++++++++++++++++Mnuu+++++¢+++++++++++n++
CA NE/ = 3, then input name of timer #3 again

NPUT un, time3$
v if len%th of hmss is greater than 15 characters,
' runcate to 15 characters
1 th”Z=LEN( time3$)
IF lengthZ>15 then time3$=left$(time3$,15)
e T I T T TP T w ey

et anasndl a e e TR ST TR TR AT T R
' If LLINEXZ > 3, then continue program
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CASE ELSE
R g L R e e I T Ry T IR e Y )

IR TR R T T2 2 TS Y VYV T S T Y O ST O PR P PO PrTeey
' Define end of SELECT CASE structure
END SELECT
TERBALL 8852850222828 02082 28882288822 R8022220228285822880208208
'&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&I&&&&&&&&&&&&&&&&
1Char£g:5color to green (10) text and black (0) background
color 1,

' Clear the Screen
CLS

' Goto subroutine TimeDisp to display current timer
names

60SUB TimeDisp

' Goto subroutine CheckTimerName to check names of

' timers
60SUB CheckTimerName

' Define end of SUBROUTINE DoCorrectTime return to main
RETURN

LE ¢ IMPORTANT INFO 686¢ =
taz= =z
‘== . mggnm name: PUMPINFO.BAS =
‘== up prog : PUMPINFO.BAK =

: PROGRAM WRITTED: 2-26-89
: PROGRAM MODIFIED: 4-21-89

'z=  This ram calls the $INCLUDE reams:
1== Progrel PUMBOXZ.BAS preg

‘== PUMBOX3.BAS
‘==

1
‘za PROGRAM NAME: PUMPINFO.BAS

‘s=

‘== This program contains the subroutines to get
‘zz  pump information.

tex

t== Thn rompts user for the type of blood
‘== progus.dp su:;xc:i prodecure.

' define PUMPINPUT as a subroutine
PUMPINPUT:

' Call procedure to get typc of blood pump being used
CALL Pu:pTypo (PumpType$

' define row and colum to center text
rowZ=6: col/=52
' Call procedure to get needed blood pump parameters
CALL PmpPanmters (PumpType$)

' End of subroutine PUMPINPUT
RETURN

' Programs stored under different names to save
' space in the TURBOBASIC editor

$INCLUDE "c:\monitorl\PUMbox2.BAS"

$INCLUDE "c:\monitorl\PUMbox3.BAS"
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‘z= w606 IMPORTANT INFO o666

's= ram name: pumbox2.BAS
ga@q: prog : pumbox2.bak

PROGRAM WRITTEN: 2-10-89
PROGRAM MODIFIED: 4-24-89

= L]
L]
: .
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

PROCEDURE NAME: PumpType
PROCEDURE TO GET TYPE OF BLOOD PUMP BEING USED

PPP
pPP
PPP
PPP
PPpP '

........................................ PRRRRDRRDDRRDDRDDRODD

' Defina PumpT as a PROCEDURE with PumpType$ as a
' ssed variable

SUB PumpType (PumpType$)

' define Epalotto jar 0 as light blue
PALETTE 0,59
' define palette jar 3 as dark blue
PALETTE 3,3 )
' define eﬁ.ofie gar 15 as white
PALE 15,4 :

' define palette gnr 15 as yellow
PALETTE 14,5

' Specif¥ color of writing as light cyan (3) and background
' as black (0)
600 COLOR 3,0

' Clear the screen
CLS

' Prompt user to select type of blood pump being used
LOCATE 15,15 no use
PRINT “"Please select the tyro of blood pump in use";
PRINT " by using the arrow keys to"
PRINT * move the selection box to the proper pump";
PRINT * type and press the enter key."

';et ﬁ:xt color (txcol”Z) and gackground color (bkcolZ)
' for

txc0l7=4

bkcol’/=3

‘define 2ogiming and ending rows of box

row/.=
row/=13

'defili\;_l;;giming and ending columns of box
"..‘-‘.3281-/:“5
‘call procedure menubox to draw box
call MENUBOX(begrow’,endrow’ ,begcol” ,endcol, txcol’ ,bkecol’)
' Specify color of writing as blue (1) and background
' as bxack (0) e 9

COLOR 15,3
' Print type of available blood pumps

LOCATE 9,33

PRINT " ROLLER"

LOCATE 10,33

PRINT " PULSATILE"
'  define roller$ as INFO$(1) and add a spece

at the beixming and
INFO$(1)=SPACE$(1)+"ROLLER"+SPACES$(4%)
' define pulsatile$ as INFO$(2) and add a space

at the boiinnm%
INFO$(2)=SPACES(1)+"PULSATILE"+SPACES$(1)

' define LLINEZ as an integer used to locate text
' on r row
LEINE‘/.=5
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' chungo color to white (15) text and red (12)
' backgrounds locate the text at row 9 and
column 333 print INFO$(1)

LOCATE 9,33
PRINT INFO$(3)

* 0,0.0.0.0.6.0.0.0.6.0.6.6.0.0.600000660600000000000606000 0600660666606 e

*
.

KRGO OO I OO OORO000000000000N
XX BEGIN SELECTION PROCESS XX
B Ao s T T L T T T Y A T A v T r T LR T YT T Vv
XX This selection routine was originally written XX
:g by K. Allen Caswell, Jr., Ph.D. on 12-14-87, x
XX Modifications and all documentation XX
:XX was done by Cynthia K. Rice on 3-1-89. ﬁ

*
.

' 00000000000000’000000000000000000000000000000‘0000‘0000

mark this part of program with a label SelectPump
' s0 it can be called again
SelectPump:

* assigns to the variable KKEY$ the character that
' corresponds to the first keystroke waiting in the
' keyboard buffer

KKEY$=INKEY$

‘GRS LG A228 8028022000022 202802822402208228222228228282
PRBLALE AR LLRL222282228242228222242222222222228222822

' Beginning of SELECT CASE structure = case variable
' is KKEY
SELECT CASE KKEY$
R A et arssa s LS TR T TR P PO Y T TPV P OO PR TN

¢ if KKEY$="" {no Keystroke on keyboard buffer), then
' gotocigéeﬁ:I.:Puvp (continue selection process)

GOTO SelectPump
2222 S S I T T T I T Y T R Y T Y Y YO P PP T PO Iy

if KKEY$ = CHR$(0)}+CHR$(72) »CHR$(0)+CHR$(80),
execute the following lines

CHRS$(n) is the character in the ASCII table that
' is associated with n (the ASCII value)

' CHR$(0)+CHR$(72) represents tha up arrow
CHR$(0)+CHR$(80) represents the down arrow

The CHR$(0) represents that this is the extended

for a ASCII ke{
CASE CHR$(0)+CHR$(72),CHR$(0)+CHRS$(80)

' chagao the color to red (6) text and black (0)
N bal gl‘mmd33 3 print text on row LLINEZ+8 and
umn

' co
COLOR 15,3
LOCATE LLINEZ+8,43

* print INFOS(LLINEZ)
PRINT INFOS(LLINEZ)

' IF KKEY$ = CHR$(0)+CHR$(72) representing the down arrow,
'  then dec 7 1

_decrement LLINE/ .
' ELSE increment LLINEZ by 1 (meaning the up arrow
' was selected) .
IF KKEY$=CHR$(0)+CHR$(72) THEN DECR LLINEZ ELSE INCR LLINEY

' need to keep LLINEZ in allowable range for data
! so_the selection box will scroll from last
' allowable selection to first allowable selection
' _and vice versa . .
' If select up arrow when on top line will go to
' bottom line .
IF LLINEZ<1 THEN LLINEZ=3

' 1f seigct down arrow when on bottom line will go to
ne
IgpLL:IlNE7.>2 THEN LLINEZ=0
' channge the color to white (15) text and red (12)

* backgrounds print next text at row (LLINEZ+8)
' and column 8
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COLOR 14,12
LOCATE LLINEZ+8,33

' print INFOS(LLINEZ)
PRINT INFOS(LLINEZ)

' goto label CorroctPup to continue selection process
60TO SelectP:
'++++9++++++u++++++++++++++++Mnuuun”uuuouuuu

' +++++0++u+MHNN+++0+++++++++++++++M+9+++H+++++++++u
on carriage return it subroutine to correct i
' CHR$(14) resen{s urrnge return in ASCII table
CASE CHR$(14)

' to subroutine DoCorroe‘l:Putp to correct pump info
9':'GOT('.I DoPumpSelection:

a2 ST IR RN IR Y T N Y Y VT T VT POV PP SR o vy
' sny other input_sends program back to label CorrectPump

L X 22 I T R T I Tt L R T Ry Y Y Y Y YT Y

R e sas ey I T TR T T T e Sy P ey
' Define end gf SELECT CASE structure

END S
‘&l&&l&&&&&&&&&&&&&3&&&&&&&&&&&&&&&&&&&&&&&8&&&&&&&&&&&&8&&
'EEARAARARERE222LL2 228222 224222222223228282222282282222248

. 0. ¢.6.8.0.6.6.0.066.06600600606646006666660066006600600000660060600064s

* define end of subroutine SelectPump
RETURN

SUBROUTINE NAME: DoPumpSelection
SUBROUTINE TO SELECT PUMP TYPE

' define DoPmpSolochon as a subroutine
DoPumpSelection:

nga color to white (15) text and red (12) background
COLOR 14,2

' Locate the text in row (lline”Z+8) and column 8
LOCATE 111ne/08,33

TRELRR 2858882200000 02 822288880808 8020800222002220080808202028
‘RE2LAL22 828222088 28002 22222222 202824282822222820282828023¢
: 1&} . of SELECT CASE structure = case variable

is

SELECT CASE LLINEZ

R R aaaa st T L R s e s T T TN
¢ If LLINEZ = 1, then PumpType$="roller"

CASE 1
ype$="ROLLER"
' ﬂuuunnuﬂuﬂu++++0++++++ﬂu-&nnuuuﬂuuuu

'0000000-000'NI'O+0#4-*00#04#4##00000{400#0000#00000#0####000#0
LINEZ = 2, then PumpTypes$="pulsatile"

ypa$="PULSATILE"
'H+MM+++90f+++4-"0+MﬂoM++N0+nouuﬂﬂoﬂnuunu

LI I I I IR T T Y R Y YTy S rwey
¢ If CLALSINEE/ > 2, then continue program
'uuﬂonnﬂnuuunonuﬂﬂuﬂnnuounnnuoﬂu

T2 T N Y Y T Y T Y Y Y N O O Y T PP PO ST PP SO IRy
' Define end of SELECT CASE structure

END SELECT
‘RLREARAL 252202822208 2820222225222222405282222228282204022028
'REA2 &L L2222 L48222224222222222522582222222282842888

' % Ec?;l%; to yellow (14) text and red (12) background
COLOR 5,8’
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* Tell user the type of blood pump selected
LOCATE 13,20
PRINT * You selected a "jPumpType$;" blood pump. "

' Print a blank line
PRINT

L color to blue (3) text and black (0) background
COLOR 15,3

' Cal{oggggEDURE CorrectAnswer to ask if input is correct
COLOR 0,0
PRINT SPACESI56)
LOCATE 27,26
CALL CorrectAnswer (ans$)

' Check answer to PROCEDURE CorrectAnswer :
' If '&ho .nsmr is No, then prompt user to enter type of

;zo Loct( 07, ?m'

COLOR O
PRINT SPACEQ(ZB)
IF (ans$="N"} OR (ans$="n") THEN 600

* If the answer is Yes, then return to main program
IF {ans$="y") OR (ans$= "Y"l THEN 625

¢ If unswer vins xnv:hd, tl;en call PROCEDURE ¥m11dAnswer
rompt user to input a proper answer of yes or no.
LOCA'I% 19,16
COLOR 0,0
PRINT SPACES(60)
LOCATE
CALL Invaizdlnsmr (ans$)
GOTO 820

Define end of PROCEDURE PumpT
END SUB ype

’
625

9

:gg PROCEDURE NAME: PumpParameters m
'ggg PROCEDURE TO GET NEEDED BLOOD PUMP PARAMETERS %g
'ppp . PPP

' Define PumpParameters as a PROCEDURE with PumpType$
' as a passed variable

SUB PumpParameters (PumpType$)
' Define prompt$é as a shared variable between the PROCEDURE
and main prog
SHARED prompt$
¢ Bog:.nnmg of SELECT CASE sturcture = = case variable
' s PumpT
677 SELECT gASE PumpType$

If PumpT = "ROLLER" OR "roller", then call SUBROUTINE

Rolle
CASE "ROLLER" roller"
Rolfe

If PumpT = “PULSATILE" OR "pulsatile", then
call ROUTINE PULSATILE
CASE “PULSATILE","pulsatile"
G0SUB PulsePump

' If PumpType anythi else, start loop again
CASE ELoe i ’
60TO 647

' Define end of SELECT CASE structure
END SELEC

' Call SUBROUTINE FileP to file pump data
GOSUB FilePump e

* Define end of PROCEDURE PumpParameters
END SUB
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:ppp SUBROUTINE NAME: RollerPump PPP
PP
'ppg SUBROUTINE TO GET ROLLER PUMP PARAMETERS SE’;

' Define RollerPump as a SUBROUTINE to get parameters of
' roller pump
RollerPump:

. a gﬁlﬂ;)of writing as light cyan (3) and background

PALETTE 4,0
COLOR 3,0

' Clear the Screen
CLS

' Call ﬂroceduro to get rnumber of rollers

CALL ollers (rumberollers)
' Call re to get hbmg diameter
CALL tbeDu ( iameter)
' Call re to get units of tubing diameter

CALL g‘tbl)zalhxts (?\.bedumxtﬂ

* Call procedure to get arc length
C:I.L Arcleng (arclgr.\gth e

' Call procedure to get units of arc length
CALL ArcLenl.h:.ts (arclenunit$

* Clear Screen
CLS

' Call subrw{iﬁo ui; display roller pump information

¢ Call subroutine to check roller pump information
60SUB CheckRollPump

* Call subroutine t t 11 1
» sam‘:r‘;:loeomuoro er pump volume

' Define end of RollerPump SUBROUTINE
RETURN

:% PROCEDURE NAME: NumRollers fﬁ
'g PROCEDURE TO GET NUMBER OF ROLLERS ON ROLLER PUMP %
'Ppp PPP

’ Defmo NumRollers as a PROCEDURE with mumberollers as
' ssed variable
SlB Rollers (rumberollers)

' Define prompt$ as a shared variable between the PROCEDURE
and main prog
SHARED prompt$
define palett 2 11
PALETTE pa ette jar 2 as yellow
def:mo paletie jar 16 as black
PALETTE 14,3
' Specify color of writing as grees (2) and background as
' palette color 2
COLOR 2,
;setljext color (txcol”) and gackground color (bkcol”)
X -
breold=a

'def;”n; begimning and ending rows of box
(& =
I:sgrm/-‘os
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‘define l;eginning and ending columns of box

colZ=11
0lZ=70

* CLEAR THE SCREEN
CLs

‘call ﬂeroeedare menubox to draw box
call MENUBOX(begrow/,endrow’ ,begcol”,endcol, txcol”,bkcol’)

! srase revious invalid snswers rinti
' spacosa:gmg color as background by P ne
670 LOCATE 8,57
COLOR 1,4
PRINT SPACE$(30)
COLOR 15,])
LOCATE 8,37
PRIN‘r ” "’
COLOR 2,2
LOCATE 22,34
PRINT SPACES$(65)

'LOCATE TEXT
632 LOCATE 6,14
COLOR 2,1

' Prompt user to input NUMBER OF ROLLERS
PRINT prompt$s*the number of rollers on the roller pump."
LOCATE 8,35
INPUT numberollers

' erase any previous irwalid answers rinti
' spaces samg color as background by P no
COLOR 2,1
LOCATE 12,34
PRINT SPACES$(65)

If rumbercllers <=0, then prompt user to input NUMBER
OF ROLLERS again
IF mumberollers =<0 THEN
SOUND 35,10
COLOR 28,12
LOCATE 12,26 _
PRINT "This is NOT A VALID
answer for the NUMBER OF ROLLERS.”™
LOCATE 8,37
COLOR 1,1
PRINT SPACES$(3)
COLOR 1,15

* Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 12,28
CALL CorrectAnswer (ans$)
COLOR 1,3

' erase revious invalid answers rinti
' spaces.:ymp color as background by P n
653 COLOR 3,2
LOCATE 14,37
PRINT SPACE$(62)
' Check answer to PROCEDURE CorrectAnswer :

' If the answer is No, then prompt user to enter NUMBER OF
' ROLLERS again
IF (ans$="N") OR {(ans$="n") THEN 644

' If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 666

* If answer was invalid, then call PROCEDURE InvalidAnswer
' to prompt user to input a proper answer of yes or no.
COLOR 2,2
LOCATE 12,54
PRINT SPACE$(15)
COLOR 15,13
LOCATE 14,18
CALL InvalidAnswer(ans$)
GOTO 653
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'CLEAR SCREEN
665 CLS

' Define end of PROCEDURE NumRollers
END SUB

'PPP PROCEDURE NAME: TubeDia
PPP
‘ppp PROCEDURE TO GET TUBING DIAMETER FOR ROLLER PUMP

EREH

' Define TubeDia as a PROCEDURE with tubediameter as a
' passed variable
SUB TubeDia (tubediameter)

' Define prompt$ as a shared variable between the PROCEDURE
and main prog

SHARED prompt$

' Specify color o; writing as LT. BLUE (3) and background as

' lette color
C%T.OR 252

‘set_text color (txcol”) and gackground color (bkcol’)
txcol’/=15
bkcol’=1

‘define beginning and ending rows of box
row/.=3
row/=20
'dofili\_c_lz;giming and ending colums of box
'2?.3281-/:=ss
' CLEAR THE SCREEN
CLsS
‘call ﬂEroeeduro menubox to draw box
call MENUBOX(begrow’,endrow’,begcol’,endcol’, txcol/ ,bkcol?)
' erase any previous invalid answers rinti
' spao:s samg color as background by P thd
660 LOCATE 8,37

COLOR 1,1
PRINT SPACES$(30)
COLOR

COLOR 2,3
LOCATE 12,14
PRINT SPACE$(65)

'LOCATE TEXT
661 LOCATE 6,11
COLOR 2,3

' Prompt user to i t TUBE DIAMETER OF ROLLER PUMP
PRINT prompt$s3”the tube diameter for roller pump.®
LOCATE 6,35
INPUT " iameter
' erase revious invalid answers rinti
t s%%tg?:;:a’gg color as background by P "o
bd

LOCATE 12,14
PRINT SPACES(65)

COLOR 2,2
LOCATE 12,12
PRINT SPACE$(65)
* If tubediameter <=0, then prompt user to input TUBE

' DIAMETER again
IF tubeg?amter =>0 THEN
SOUND 73,10

COLOR 28,2
LOCATE 12,16 =
PRINT "This is NOT A VALID
answer for the TUBE DIAMETER."
LOCATE 8,57
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COLOR 1,1
PRINT SPACE$(20)
COLOR 15,1
LOCATE 8,37
PRINT * 3
60TO 612
END IF

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 12,28
CALL CorrectAnswer (ans$)
COLOR 1,3

' erase any previous invalid answers rinti
' spaces samg color ss background by p no
654 CglégR 1,1

L TE 4,17
PRINT SPACES$(23)
' Check answer to PROCEDURE CorrectAnswer :

' If the answer is No, then prompt user to enter TUBE
' DIAMETER again
IF (ans$="N") OR (ans$="n") THEN 520

¢ If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 615

* If answer was invalid, then call PROCEDURE InvalidAnswer
' to prompt user to input a proper answer of yes or no.
COLOR 2,2
LOCATE 12,54
PRINT SPACE$(15)
COLOR 15,1
LOCATE 14,18 .
CALL InvalidAnswer(ans$)
GOTO 670

'CLEAR SCREEN
615 CLS

' Define end of PROCEDURE TubeDia
END SUB

PROCEDURE NAME: TubDiaUnits

Hoed

L]

PPp

'ppp PROCEDURE TO GET UNITS OF TUBING DIAMETER
bep

1]

EERREE

' Define TubDiaUnits as a PROCEDURE with tubediaunits$ as
' a passed varisble
SUB' TubDiaUnits (tubediaunits)

* Define prompt$ as a shared variable between the PROCEDURE

and main
SHARED pron::’:;g

Baleth 2,63
ALETTE 3,3

' Specify color of writing as BLUE (1) and background as
' palette color 2
780 COLOR 1,2

' Clear the screen
CLS

' Prompt user to select units
LOCATE 23,5
PRINT Prompt$;"WITS OF TUBE ULIAMETER"j
* by using the arrow keys to move " .
. the selection box to the proper units";
PRINT * and press the enter key."

‘set text color (itxcolXZ) and gackground color (bkcol’)
‘for box
txcol/=4
bkecolZ=3
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'define beginning and ending rows of box
begrow/=8

row/=11
‘define beg:.mxng and ending columns of box

P g

‘call procedure mernubox to draw bo:
call M mx(begrou/,andm/,bogeoll,ondeoll txcol’ ,bkeolZ)

' Print txpo of availablae units
COLOR 1,4

4
PRINT “ INCHES "
12,3
RINT " CENTIMETERS *“

* define INCHESS as INFO$(1) and add a space
a xmmg and end
INFO$(0)=SPACES(1)+"INCHES"+SPACES$(1)
define CENTIMETERSS as INFO$(2) and add a space
at the inning end
INFO$(2)=SPACES(1)+"CENTIMETERS" +SPACE$(1)
' define LLINEZ as sn integer used to locate taxt
' on r row
LDIREZ=4
. color to BLUE (1) text and CYAN (3)
'  background; locate the text at row 9 and
eo(l:télmR 233  print INFO$(1)

LOCAT E »23
PRINT INFO$(2)

’ $.0.6.6.6.0.060.6.6000000406¢06604600600004600600060000006e¢s060000666es e

e was done by Cynthia K. Rice on 3-1-89.

' G 0.0.0.0.4.0.6.0.0.0.66.0060066006066606006860600060006¢600066060060064s

* mark this part of program with a label SelectTubeUnit
' so it can be called a
$elcctTabeUmt

' assigns to the variable KKEY$ the character that
' cor nsponds to the first keystroke waiting in the
'  keyboard buffer

KKEY$-IN(EY$

"ERSA488 282022 8055880220222222222282282088880002220208202020202
TRARAREAAR 2402280050000 820 82 28222822822822288228282280228822
' Beg:mnx of SELECT CASE structure = case variable

' s KKEY
SELECT CASE KKEY$

Rt Ty Y Ty S YTy T TV ST WPy
' if KKEY$="" (no keystroke on keyboard buffer),
' gotoc&alec'lnbelhxt (continue selection process)

60TO SelectTubeUnit
TR Ry N YT R Y Y T YT TP TV Prw Py

' if KKEY$ = CHR$(0)+CHR$(72),CHR$(0)+CHR$(80),
'  then execute the following lines

CHR$(n) is the character in the ASCII1 table that
is associated with n (the ASCII value)

' CHRS$(1)+CHRS$(72) represents the up arrow
' CHR$(1)+CHR$(80) represents the down arrow

' The CHR$(1) represents that this is the extended
' code for a non-ASCII key

N BEGIN SELECTION PROCESS XX
iy s e s ls e T oL T T T T S R T v ST ST LTS LN,
! XX
'XX This selection routine was ongmau{ urxtten XX
:x by K. Allen Caswell, Jr., Ph.D. on x
XX Modifications and all documentation ﬁ

XX

.
LJ

Appendix B. SOFTWARE LISTING

175



CASE CHR$(1)+CHR$(72),CHR$(1)+CHR$(80)

' chame the color_ to BLUE (1) text and YELLOW (2)
' grou\d) print text on row LLINEZ+8 and
' colum

COLOR 1 3

LOCATE LLINE/+8,34

' print INFOS(LLINEY)
PRINT INFO$(LLINEZ)

' IF KKEY$ = CHR$(0)+CHR$(72) representing the down arrow,
then_decrement LLINEZ 1
' ELSE increment LLINEZ by 1 (meaning the up arrow

selected)
IF KKEY$=CHR$(0)+CHR$(72) THEN DECR LLINEZ ELSE INCR LLINEZ

' need to keep LLINEZ in allowable range for data

' selection box will scroll from last

' allowable selection to first allowable selection
' and vice versa

: Ilf,oseleci up arrow when on top line will go to

om line
IF LLINE/<1 THEN LLINEZ=2
: If select down arrow when on bottom line will go to
ine
IF cI’.'EINE'/>Z THEN LLINEZ=1

' gao the color_to BLUE (1) text and CYAN (3)
' backgrounds print next text at row (LLINEZ+8)
' and column 8

COLOR 4,2

LOCATE LLINE'/*G,BQ

' print INFOS(LLINEX)
PRINT INFO$(LLINEZ)

to label s.leciT\.botht to continue selection process
ubeUnit

GO 0 SelectT:
'ﬂnnnuﬂuunnnunuﬁﬂﬂnﬂuuuﬂﬂﬂﬂnﬂu

R L R Y Y S T Y YT T VPO FPPURr e
' on carriage return, goto doit subroutine to correct input
' CHR$( éisler ;gf:g}: carriage return in ASCII table

' Ggoto label CorrectTubeUnit to correct sex info
TO SelectubeUnit:

'uﬂuunuo++++0+++++++++++H¢+M+++++++MN++M++¢+++g+
'.n¥ ther input sends program back to label SelectTubeUnit
' %o continue selection process

CASE ELSE

GOTO CorrectubeUnit
T T e N T Yy Y P PRIy

B A d T L s ans s ST T T R N TN T AT PP TP
' Degxmsendﬂecof SELECT CASE structure

TRALAALAL 2822020222802 202R000800200202202222022022888

‘REZRBLARRRER2RZ2RARLLL2222228 282228282222 882282828822822828

. $.0.6.0.6.6.06.5.8.6660066006640066600606000660060660606060066660666060s¢

' define end of subroutine SelectTubeUnit
RETURN

SUBROUTINE NAME: CorrectTubeUnit
SUBROUTINE TO SELECT TUBE DIA UNIT

' define CORRECTTUBEUNIT as a subroutine
CORRECTTUBEUNIT:

' Chanae color to blue (1) text and cyan (3) background
COLO

' Locate the text in row (lline”Z+8) and column 8
LOCATE line’+8,34
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'BRAR R A2 0080050820582522222282282222200222082082208220022282288
'RA2A2824523222528828282820280208R828282888288828228288288282842
: Begmni of SELECT CASE structure = case variable

is

SELECT CASE LLINEZ

B R e A AR A eSS e a T R T TR TY
":Ale:f LLINEZ = 1, then TUBEDIAUNIT$="INCHES"
TUBEDIAUNIT$="INCHES"
R A L AT T e Ry Y F Y T YV PV

Rt e d il A A e et e aa sl s s T TS AT T
": If LLINE/ = 2, then TUBEDIAUNIT$="CENTIMETERS"
TlBEDLALNITh"CENTIMETERS"
R A L R L s e R R e R T R TR TN AT TY ooy

B e e LI N T R Y Y Py S oy o
* If LLINEZ > 2, then continue program
CASE ELSE
L TR YT R T LT Y R e Y PPV P TP PTY

M e s L Y Y 2 S S E R RN TN A PV TP T PRI
' Define end of SELECT CASE structure
END SELECT
TRAR 2082855228058 288820882228222220022202222800202888202088
YRR 8222200022028 2888222822288028222820220208822228822288

’ honae color to blue (1) text and WHITE (15) background
COLOR 1,15

' Tell user the units selected
IF tubediaunit$="INCHES" THEN
LOCATE 13,30

LOCATE 13,27
PRINT “ You selected ";tubediaunit$+SPACES$(1)
' Call PROCEDURE CorrectAnswer to ask if input is correct
COLOR 4,5
LOCATE 15,1
PRINT SPACES(SZ)
LOCATE 15,2
CALL CorroctAnsmr (ans$)
' Check answer to PROCEDURE CorrectAnswer :

* If _the answer is No, then prompt user to enter

' units again
685 IF (anss"'N“) OR (ans$="n") THEN 620
* If the answer is Yes, then return to main program

IF (ans$="y") OR (msS"'Y") THEN 692

* If answer was invalid, then call PROCEDURE InvalidAnswer
' to prompt user to input a proper answer of yes or no.

COLOR 252

LOCATE 15,53

PRINT SPACEQIIS)

COLOR 2,2

LOCATE 17,16

PRINT SPACE$(62)

LOCATE 1

CALL Invai:dlnsu‘r (ans$)

GOTO 685

680 PALETTE 0,0
Balet{o 2,2
ALETTE %,%

'CLEAR SCREEN
CLs

' Define end of PROCEDURE TubDiaUnits
END SuB

PPP PPP
PPP PROCEDURE NAME: Arcleng PPP
PpPp PPP
PPP PROCEDURE TO GET ARC LENGTH PPP
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' Define ArclLeng as a PROCEDURE with arclength as a passed
' variable
SUB Arcleng (arclength)

* Define prompt$ as a shared variable between the PROCEDURE
SHAR& prompt$

f¥ eolor of writing as LT. BLUE (3) and background as
R

;soilfoxt color (txcol’Z) and gackground color (bkcol’)
xco
col’=3

'defxn; beginning and ending rows of box
row/=5
row/=10

'def:r]? !;;gxmxng and ending colums of box
onagoll-“
' CLEAR THE SCREEN

CLS

‘call procedure menubox to
call ﬁEMJBOX(begm/,ondrow/ bcgcol/,uadool./ txcolZ,bkeol”)

' erase previous invalid answers by printing
' spacos.':!me color as background
710 LOCATE 8,37
COLOR 1,1
PRINT SPACES( 32)
15,1

P

COLOR 2,2

LOCATE 11,14
PRINT SPACE$(15)

'LOCATE TEXT
702 LOCATE 6,18
COLOR 2,1

' Prompt #IsNe'lr to i t"l:Al'RnF LEM?ITH Otl;‘ R?LLER{}MP
rompt$y" arc or roller pump.”
LOCATE 8,35p s
INPUT arclength

' erase previous invalid answers by printing
' spnces.?a’m color as background P

COLOR 2:2

LOCATE 1

PRINT SPACES( 65)

COLOR 2,2

LOCATE 12,14

PRINT SPACES$(65)
' If arclength <=0, then prompt user to input arc length
g?F arcla\?th =<0 THEN
SOUND 6

COLOR 28,2
LOCATE 12,19
PRINT "This is NOT A VALID answer for the ARC LENGTH.®
LOCATE 8,77
COLOR
PRINT SPACESBD)

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 12,28
CALL CorrectAnswer (ans$)
COLOR 1,3
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' erase any previous invalid answers by printing
' spaces same color as background
510 COLOR 2,2

LOCATE 14,17

PRINT SPACE$(62).

* Chaeck answer to PROCEDURE CorrectAnswer :

* If the answer is No, then prompt user to enter ARC
LE agnn

IF (ans$="N") OR (ans$="n") THEN 400

* If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 715

* If answer was invalid, then call PROCEDURE InvalidAnswer
' to prompt user to input a proper answer of yes or no.
COLOR 2,2
LOCATE 12,54
PRINT SPACES$(15)
COLOR 15,1
LOCATE 14,18
CALL InvalidAnswer(ans$)
6070 710

‘CLEAR SCREEN
778 CLs

* Define end of PROCEDURE Arcleng
END SUB

:ppp PPP
'PPP PROCEDURE NAME: ArclenUnits PPP
-LLL PROCEDURE TO GET UNITS OF ARC LENGTH LLL
'PPpP PPP

' Defife ArclenUnits as a PROCEDURE wyth Arclenunit$ as
' a passed variable
SUB ArcLenUnits (arclenunit$)
' Define prompt$ as a shared variable between the PROCEDURE
and main prog
SHARED prompt$
palette 2,63
' Specify color of writing as BLUE (1) and background as
' palette color 2
520 COLOR 1,25

' Clear the screen
CcLS

' Prompt user to select units
LOCATE 5,54
PRINT Prompi.}“UNITS OF ARC LENGTH"3
PRINT » by using the arrow keys to move * .
PRINT " the selection box to the proper units";
PRINT * and press the enter key."

‘set text color (txcol”) and gackground color (bkcolZ”)
*for_box
txcol/=6G
bkcolZ=3
'defin?__'laugiming and ending rows of box

row/=11
'definlg_gggiming and ending colums of box

17267

‘call procedure menubox to draw box
call MENUBOXI begrows endrows begesl,endcols txcols,bkeol?)

' Print of available units
COLOR 1,
LOCATE 9,34

PRINT " INCHES
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LOCATE 10,34
PRINT * CENTIMETERS "

' define INCHESS as INFO$(1) and add a space

at the beixmm% and end
INFO$(1)=SPACES(1)+"INCHES"+SPACES$(1)
' define CENTIMETERS$ as INFO$(2) and add a space

at the beilnm.n% and end
INFO$(2)=SPACE$(1)+"CENTIMETERS" +SPACES$(1)
' dafine LLINEZ as an integer used to locate text
' on proper row
LLINEZE7
! color to BLUE (1) text and CYAN (3)
' backgrounds locate the text at row 9 and
'  column 343 print INFO$(1)
COLOR 4,2

LOCATE 9,77
PRINT INFO$(1)

. 0. 0. 4.0.0.0.0.6.0.6.0.6.6606000064004666000080000000000006060s0600s0s00

XX BEGIN SELECTION PROCESS XX
IO AR KOOI HIHITOOIKINHKKK
XX This selection routine was originally written X%
:g by K. Allen Caswell, Jr., Ph.D. on 12-14-87. &
XX Modifications and all documentation XX
:XX was done by Cynthia K. Rice on 3-1-89. g

' S0 0000008006604 060600060000000000006000660se006006e60606¢

mark this part of program with a label SelectARCUnit
' so0 it can be called again
SelectARCUNi t:

! assigns to the variable KKEY$ the character that
' corresponds to the first keystroke waiting in the
' keyboard buffer

KKEY$=INKEY$

'RA2RA 8228282828822 0820280822222228822282222202282080282022802
‘&2 L L2252 8252222082282202228082288482282222225222284428
' Beginning of SELECT CASE structure = case varisble

is

' KKEY
SELECT CASE KKEY$

Ran e R T TR R Y Y Y F NS P P PSP ey
' if KKEY$="" (no keystroke on keyboard buffer), then
' goto sgleﬁ;EARCUn; (continue selection process)

GOTO SelectARCUNnit
Rl g g e R I IR R T R TR IR I P T R R T

if KKEY$ = CHR$(0)+CHRS( 72),CHR$(0)+CHRS(80),
then execute the following lines

! CHR$(n} is the character in the ASCII table that
' is associated with n (the ASCII value)

' CHR$(0)+CHR$(72) repraesents the arrow
' CHR$(0)+CHR$(80) represents the an arrow

The CHR$(0) represents that this is the extended
code for a non-ASCII key
CASE CHR$(0)+CHR$(72),CHRS$(0)+CHR$(80)

' cha the color_ to BLUE (5) text and YELLOW (2)
' b:rc‘z;round) print text on row LLINEZ+8 and

7

' column 33
COLOR 5,3
LOCATE LLINEZ+8,34

* print INFOS(LLINEZ)
PRINT INFOS$(LLINEZ)

' IF KKEY$ = CHR$(0)+CHRS$(72) representing the down arrow,
' then decrement LLINEZ by 1 .
' ELSE increment LLINEZ by 1 (meaning the up arrow
' was selected) ]
IF KKEY$=CHR$(0)+CHR$(72) THEN DECR LLINEZ ELSE INCR LLINEZ
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' need to keep LLINEZ in allowable range for data

' so_the selection box will scroll from last

' allowable selection to first allowable selection
' vice versa

: Igoselect_t.p arrow when on top line will go to

ttom line
IF LLINEZ<1 THEN LLINEZ=2
' If select down arrow when on bottom line will go to
IF LLIm/>Z THEN LLINEZ=1

'th. color to BLUE (1) text and CYAN (3)
prmt next text at row (LLINEZ+8)

COLOR

LOCATE LLINE/+8:74
'++4+++++++++u++++++++++++++++++++++++++++9++++++++0u++++
' on carriage return subroutine to correct input
' CHRS(gis)E g?ggﬁs mrruge return in ASCII table

' goto label CorrectARCUNit to correct sex info
G0TO CorrectARCUNit:

'ﬂuu+++++-N-Nnﬂﬂ+++¢+++n+++++++++++n+++o+++++++++¢+
an¥ her input sends program back to label SelectARCUnit
0 cont;enuo selection process

60TO SelectARCUmt
T Y e Y T Y Y Y Y T T T VP PP TP VP F U S PPy

S e st e oot TR R T TR TR T T I FT I FFLY
' Define end of SELECT CASE structure

END SELECT
‘ERRAAR L2020 4202820202020 208222022282822282280288
fRARLA AR LAL AL LR850 8082828222238 228282522222822882282882

' AAAAAAAAAALAAARAAARAARLAR A XL AAARAAXA00O0OOSO00000000000L0S

' define end of subroutine SelectARCUnit
RETURN

SUBROUTINE NAME: CorrectARCUnit
SUBROUTINE TO SELECT ARC LENGTH UNIT

3388

PPpP
PPP
PPP
PPP
PPP

o]

PP

' define CORRECTARCUNIT as a subroutine

CORRECTARCUNIT:

! Chnnge eolor to blue (1) text and cyan (3) background
COLOR 1,5 9

' Locate the text in row (lline”+8) and colum 8

LOCATE 1lline”+8,74

TRERAL2A222 2028252 250282822422220222228808808280820020222008
PREERR LA L4 888282282288 24222225228228825282228224822882242828
: Beg:mx cf SELECT CASE structure = case variable

is

SELECT CASE LLINEZ

I ITIT I R TSI A T T T T R R Y Y PP YT PY TP T Y
* If LLINEZ = 1, then ARCLENUNIT$="INCHES"
CASE 1
ARCLENUNIT$="INCHES"
AEIZTITTITT IR TS ERS S IR TR T R R R R T N YT TR E ¥y

R R R e aaaad s L A e s e A sSSP
(.:ASJE:fZLLINE,. = 2, then ARCLENUNIT$="CENTIMETERS"
ARCLENUNIT$="CENTIMETERS"
L e g L e L e S LT IR TR R R SR TR S e 2

Y T P Y P TP
* If LLINEZ > 2, then continue program
CASE ELSE
B T YT YTy YY)

(222 R R I e e L S e e I TR AT R AT N Y
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' Deg'i‘gesg:g tT:f SELECT CASE structure
TR LA AL 0288822 222222200822282202020282222828222088820228022888
TRARE AR 2RR2228222222222282222222222832822822588

LR color to blue (1) text and WHITE (15) background
COLOR 5,15

' Tell user the units selected
IF ARCLENUNITS$="INCHES" THEN
thATE 3,30

£ FLxA'I’E 13,27
PRINT " You selected "3;ARCLENUNIT$+SPACE$(1)

* Call PROCEDURE CorrectAnswer to ask if input is correct
COLOR 2,2
LOCATE 15 16
PRINT SPACE$( 62)
LOCATE 15,27
CALL CorrectAnswer (ans$)

' Check answer to PROCEDURE CorrectAnswer :

‘'If the answer is No, then prompt user to enter
' units again
765 IF (ans# "“N") OR (ans$="n") THEN 720

* If the answer is Yes, then return to main program
IF (ans$="y") OR (am0="Y“) THEN 730

' If answer was invalid, then call PROCEDURE IrwalidAnswer
' to prompt user to input a proper answer of ves or no.

COLOR 2,2

LOCATE 15,53

PRINT SPACEQ(IS)

COLOR 2,2

LOCATE 17,16

PRINT SPACEQ( 62)

LOCATE 1

CALL TrnalldAnswer (ans$)

GOTO 725

732 PALETTE 0,0
palette 2,2

*CLEAR SCREEN
CLS

' Define end of PROCEDURE ArclLenUnits
END SUB

SUBROUTINE NAME: RollerVol
SUBROUTINE TO COMPUTE PUMP VOLUME OF ROLLER PUMP

PPP
PPP
PPP
PPP
pPPp

' Define RollerVol as a SUBROUTINE to compute pump volume
' of roller pump

RollerVol:

' lor of iting as blue (9) and background
SPee 1ok otoS T writine e 9
COLOR 9,0

' If tube diameter is in inches (in), then convert to
' centimeters (cm).
ubed uml.‘l:$="IMZHES" THEN
ELSE tubedia=2.54%tubediameter

tubedia=tubediame ter

' Define end of IF block
END IF

' If arc length is in inches (in), then convert to
' centimeters (cm).

IF arclenunxtS"'IM:HES" THEN

ELSE arcleng=2.54¢%arclength
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arcleng=arclength

' Defme end of IF block
END I

' Computation of roller pump v
pmpvol=nunberollors*arcleng*3 14159*( tubediaé2 )/

uhor. nunberollers = number of rollers
arcleng = arc length

' tubedia = diameter of tube
' Define end of SUBROUTINE RollerVol
RETURN

SUBROUTINE NAME: PulsePump
SUBROUTINE TO GET PULSATILE PUMP PARAMETERS

PP
PPP
PPP
PPP
PPp

' Define PulsePump as a SUBROUTINE to get pump parameters
PulsePump:

' erase gwevxous invalid responses

PRINT SPACEN 56)
LOCATE 19,16
COLOR 0,0

PRINT SPACES(SG)

';ct g:xt color (txcol”Z) and gackground color (bkcolZ)
troolgos
bkcol’=5

'define bogmnxng and ending rows of box
':arou/=56

'dofzrin;_l;ogxming and ending columns of box
17=44

‘call procedure menubox to draw box
call MENUBOXI begrows:sendrowy ,begeolsendcoly s txcol” bkeolZ )

' Specify color of writing as blue (9) and background
' as black (0)
742 LOCATE 22,15
COLOR 0,0
PRINT SPACE$(50)
LOCATE 20’15
COLOR 0,0
PRINT SPACES(“)
LOCATE 17,39
COLOR 5,5
PRINT SPACEO( 30)
COLOR 3,5

LOCATE 17,39

P
740 COLOR 3,5

' Prompt user to_input stroke volume for pulsatile pump
' n cubic centimeters (cc)
mc"%relxﬁ’rm rompts)“the stroke volume for the pulsatile pump ]
" s volume for satile in cc.*
LOCATE 7’p37 ’ pu
INPUT strokevol

* If strokevol <=0, then prompt user to input

' strokevol again
IF strokevol =<0 THEN
COLOR 19,0
SOUND 37,10

LOCATE 20,16
PRINT “This is NOT A VALID answer for the STROKE VOLUME."
LOCATE 17,39
COLOR 5,5
PRINT SPACEQ(SO)
COLOR 3,5
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LOCATE 17,39

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCATE 20,
COLOR
PRINT SPACEQ(“)
' LOCATE 20,23
COLOR 0,0
PRINT SPACEN“)
LOCATE 20,27
CALL CorrectAnswer (ans$)

' Check answer to PROCEDURE CorrectAnswer :

If the answer is No, then prompt user to enter
stroke volume again
750 I.OCATE 20,50
COLOR 0,0
PRINT SPACE$(29)
IF (ans$="N") OR (ans$="n") THEN 742

' If the answer is Yas, then return to main program
IF {ans$="y") OR (ans$="Y") THEN 755

: If*ansuor v‘o:as znv:hd, tl‘m'\t call PROCEDURE %nvahdAnsmr
rompt user to input a proper answer of yes or no
LOCATE 22,17
COLOR 0,0
PRINT SPACES( 60)
LOCATE 22,18
CALL InvalidAnswer(ans$)

6070 750
' Define end of SUBROUTINE PulsePump
?55 RETURN
XY
== 60t IMPORTANT INFO 666 as
== =3
‘== ram name: pumbox3. BAS ==
t== mﬂw prog : pumbox3.ba © ==

' PROGRAM WRITTEN: 2-10-89 '

PROGRAM mDIFIED' 4-26-89 '

SUBROUTINE NAME: FilePump
SUBROUTINE TO FILE PUMP INFORMATION

' Define FilePump as a SUBROUTINE to display pump
' information
FilePulp-

Open file to store data
OPEN “PUMP.DAT" FOR PUT AS #10
Store pump
NRITE #10, PumpType$
Beginning of SELECT CASE sturcture = = case variable
is T!Lpos
LECT CASE PumpType$

If PumpType = "ROLLER"
store roller {a in f;lo
CASE "ROLLER" "roller“

WRITE #10, nuvberollers
WRITE #10, tubediameter, tubediaunit$
WRITE #10, arclength, arclenunit$
NRITE #10, pumpvol
If PunpType = "PULSATILE" , then
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' store pulse data in file
CASE "PULSATILE","pulsatile”
HWRITE #10, strokevel

' Define end of SELECT CASE structure
END SELECT

' Close PI.HP DAT file (%10)
CLOSE #10

' Define end of SUBROUTINE FilePump
RETURN

:% SUBROUTINE NAME: ShowPump PpPp
'Ppp SUBROUTINE TO DISPLAY PUMP INFORMATION PPP
pPR PPP
PPPPPPPPPPPPPPPPRPPPPPPPPPP PP PPPPP PPPPPPPPPPPPPPPPPPPPPPPP
* Define ShowPump as a SUBROUTINE to display pump
' information

ShowPump:
. Spocifglcolor of writing as light cyan (1) and background
' as a

COLOR 1,0

Bchmmg of SELECT CASE sturcture = = case variable
is
S L&P‘ T CASE PumpType$
' smo "ROLLER" OR "roller”, then
' cal.l UOTINE ShowRollPump
CASE "ROLLER" ,"roller"
GosuUB ShouRollep
N 4 T = “PULSATILE" OR "pulsatile", then
PTG SATILE D8

ShowPu,
CASE "PULSATI LEY, "pu].sa‘h. le"
G0SUB Pulse

' Define cnd of SELECT CASE structure
END SELEC

' Define end of SUBROUTINE ShowPump
RETURN

SUBROUTINE NAME: ShowPulse
SUBROUTINE TO DISPLAY PULSATILE PUMP PARAMETERS

* Define ShowPulse as a SUBROUTINE to display

' rameters
Showbulze:

' Specxtf’x eolor of writing as dark cyan (11) and background
' as
COLOR 1,0
' Print a blank line
PRINT
' locate text
LOCATE row”,colZ

' Print t of pulsatile blood in use
PRINT "PULSATILE BLOOD PUMP IN USE"

' locate text
LOCATE rowZ+l,col/+15

' Print pulsatile parameter of stroke volume to screen
PRINT”"stroke volume is "j3strokevols“cc"

' Define end of SUBROUTINE ShowPulse
RETURN
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PPpP
:ppp SUBROUTINE NAME: ShowRollPump PPp
PPP
‘PPP SUBROUTINE TO DISPLAY ROLLER PUMP INFORMATION ggg

' Define ShowRoll SUBROUTINE
oxo oPurpasa

' Specxfx color of wrzhng as blue (1) and background
' csto%aletto color
’

PALETTE 1,62
PALETTE 13,62

' Specify color of writing as LT. BLUE (3) and background as
' c%t%;tse color 3

'set_taxt color (txcol”) and gackground color (bkcolZ)
Sy
colZ=

‘define bog:mmg and ending rows of box
row/=row/+3
rOW/=roW/ +6

'defmo bo?mnmg and ending columns of box

be

.ngco 17=colZ+36

* CLEAR THE SCREEN
CcLS

‘call nE re mernubox to draw bo:
call MENUBOX(begrow/,endrow/, begeol/ sendcol”, tcol” ,bkeol?)

' Print t of_ blood pump
770  LOCATE row/Z+5,col/+%
PRINT SPACE$(13}3"ROLLER PUMP"

' Print number of rollers on screen
LOCATE row/+%,col/-6
PRINT"NUAMBER OF ROLLERS XS : "
LOCATE row/+G,coll+27
PRINT SPACE$(1)j3numberollers

* Print tube diameter of roller pump tubing
LOCATE rowZ/+5,col’Z-6
PRINT"TUBE DIAMETER IS : *
LOCATE row/+5,col”+62
PRINT SPACE$(1);tubediameter

* Print units of tube diameter on screen
OCATE row/+6,col/-6
PRINT"UNITS OF TUBE DIAMETER: *
LOCATE rowZ+6,colZ+27_ .
PRINT SPACE$(2)+tubediaunit$

' Prmt nrc mih of roller pump on screen
+75c0
PRINT"ARC LENGTH IS H "
LOCATE row/+7,col’+22
PRINT SPACES$(1)sarclength

' Print units of arc length on screen
LOCATE row/+8,col’-
PRINT"UNITS OF ARC LENGTH: "
LOCATE rowZ+8,colZ+22
PRINT SPACE$(2)+arclenunits$

' End of SUBROUTINE ShowRollPump, return to main program
RETURN

SUBROUTINE NAME: CheckRollPump m
SUBROUTINE TO CHECK ROLLER PUMP INFORMATION ggp
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380

Define CheckRollPump as a SUBROUTINE
CheckRollPump:

Call PROCEDURE CorrectAnswer to ask if snswer is correct
LOCATE 14,23
CALL CorrectAnswer (ans$)

Specxfxveolor of writing as red (4) and background
COLOR 4,0
Check answer to PROCEDURE CorrectAnswer :

If answer is No, then go to subroutine CorrectRollPump
to_correct incorrect input of pump info
if_(ans$='n") or (ans$="N") then
locate 16,13
color 3,0
grm‘t spaces$(34)
4:24

pr nt s;’:aceﬂsﬂ
color 4,

tell user to use up and down arrow keys to select
incorrect entry
locate 16,13
rint "glease use the UP arrow key "3chr$(24);
ocate
rint and the DOWN arrow *

7,13
print "kcy "3chrst 243" to move the box to the line needing
correction.*
locate 18,19

goeeto 19,17

Enn “Then; praess the enter key to select it and "3
ocate 20,17

print“type the correct input.”

60suUB Corr.ctRollPup
6070 7

define end of if block
end if

if answer is yes, then back to main program
IF (ans$="y") OR (ans$="Y") THEN 785

if snswer was irnvalid, then call procedure invalidanswer
prompt user to input a proper snswer of yes or no.

to
781 loca‘l:e 14,51

color 3,0
grmt sgacc’( 25)

color 2,0
grmt s cot(62)

call xmaixdansmr( ans$)

60TO 780
define end of subroutine CheckRollPump
785 return
'% SUBROUTINE NAME: CorrectRollPump m

m SUBROUTINE TO SELECT ERROR OF ROLLER PUMP INPUT ppp

B fine gorrectgoﬁm Eﬂgﬁgﬁ?gm

CorrectRollPump:
Print {wo blank lines

define numerical variable numberollers as a strzg
(STR$) and assign it to INFO$(1) with a space added

at the
INFO$(1)=STR$(rumberollers )+SPACES(1)
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define numerical varisble tubediameter as a stri
(STR$) and assign it to INFO$(2) with a space aggod

at the end
INFO$(2)=STR$( tubediameter )+SPACES$(1)
define tubadiaunit$ as INFO$(3) and add a space
at begsmnmg
INFO$(3)=SPACE$(1)+tubediaunit$+SPACES(1)

define numerical variable arclength as a string (STR$)
tgdta:s:g; it to INFO$(4) with a space added

a

INFO$(4)=STR$(arclength }+SPACES$(1)

define arclenunit$ as INFO$(5) and add a space
at the beixnm.ng .

INFO$(5)=SPACE$(1)+arclemunit$+SPACES$(1)

define LLINE/ as an integer used to locate text
on r row
tPINEZ=2

ehango color to yellow (16) text and red (12)
background; locate the text at row row’/+3 and
column 273 print INFO$(1)

COLOR 16,12 )

LOCATE row’Z+4,col”/+23

PRINT INFO$(1)

' 9.0.0.0.0.8.0.6.6.5.0.0.66.060000006000486000006600060¢0006060000006004s0060640

BEGIN SELECTION PROCESS

XX
XXX RO ORI IR IO IOTOOAIODOOKKIKK

G 0.0 0.0.8.0.0.0.00.50666066666006600006060660006006606600060s060000060006

’ XX
XX This selection routine was originally written XX
:g by K. Allen Caswell, Jr., Ph.D. on 12-14-87. g
*XX Modifications and all documentation XX
XX was done by Cynthia K. Rice on 3-1-89. %

' LAAAAAAAAAAAAAXLAA AR AR XK XAAL2250000000000000O0O0000C0000

.

mark this part of program with a label CorrectPump
s0 it can be called again
CorrectPump:

' assigns to the variable KKEY$ the character that

res to the first keystroke waiti in the
KKEY$=INKEY$

CRALRALALAL22 22822228 000222828228282082828228222000028080288

‘A B AR08 52 0258280280222 822 2822228228 2224225222882228222

ngmnmg of SELECT CASE structure = case variable
is KKEY
SELECT CASE KKEY$

A2 S22 I ITITRIZI TR TTIIL LY ZTLTL T XY P LT FHLTE TIPS

if KKEY$="" (no keystroke on keyboard buffer), then
gotocgorrecitm-p continue selection process)

GOTO Correct

A2 222 RIS RS2 ARSI AL R LT LT TR N T AT AT T FS

if KKEY$ = CHR$(0)+CHRS$(72 )>CHR$(0)+CHR$(80),
execute the foll wing ines

CHR$(=) is the character yn the ASCII table that
is associated with n (the ASCII value)

CHR$(0)+CHR$(82) resents the arroxp
CHR$(0)+CHR$(80) rr:gresmts the arrow

* then decrement LLINEZ by 1 .

' ELSE afcrement LLINEZ by 1 (meaning the up arrow”

' was selfcted) . .
IF KKEY$=CHR$(0)+CHR$(72) THEN DECR LLINE/Z ELSE INCR LLINEZ

' {ﬂ: line
IF LLINEZ>5 THEN LLINEZ=1
* channge the color to yellow (14) text and red (12)

*  background; 9nn‘l: next text at row (LLINEZ+5)
'  and column 2
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COLOR 14,12
LOCATE LLINEZ+6,c0lZ+23

' print INFOS$(LINEZ)
PRINT INFO$(LINEZ)

' goto label CorroctPucp to continue selection process
GOTO CorrectP
'ununnnnnuoﬂﬂunoﬂnuﬂouuuuu+++n++u++

'4+++Ma-9+++0Nunuunuunnunu+++u++++++nu+++++
' on carriage return it subroutine to correct input
+“CHR$(13 ) represents o urrugo return in ASCII table

CASE CHRS$(13)

' to subroutine DoCorrectP to correct pump info
9090813 DoCorrectPump: e

a2 i T Y T R Y R YT Y PV VO VT PO TP T Uy
' any other input sends program back to label CorrectPump
' o eon‘l:muc selectxon process
CASE E
GOTO Corrnct
g T T Y e Y Y Y T PP I IR TP TP vy

T Y Y I T T Y VTR P T VO PO PR PP T PO P U TP UY
' Defme gnd of SELECT CASE structure

ND SELECT
’ &&&8&&&&&&&&&&&&&&&&&8&&&&&&&&&&&&&&&&&&8&&&&&&&&&&&&&&&&&
‘RALBARALRAR AR A AL R22L222 222825222252 82852828228828228

4 $.9.4.6.6.0.6.0.46.00666006668646006600066600000000¢060006060e0860400e06

' define end of subroutine CorrectRollPump
RETURN

SUBROUTINE NAME: DoCorrectPump
SUBROUTINE TO CORRECT ERROR OF PUMP INPUT

' define DoCorrectPump as a subroutine
DoCorrectPump:

' r{ge color to blue (3) text and black (0} background
color

Locate the text in row (1llineZ+5) and column 26
60601 LOCATE 1llineZ+6,col”Z+22

' Prmi spaces tho leng'th of INFO$ to be sure all of
' r
P;IN}ngFACES( LEN(INFO$(1line”)))

L ~ color to yellow (14) text and red (12) background
color 14,12

' Locate the text in row (llineZ+5) and column 26
LOCATE 11me/+6,eol/+23

* Print ;ga o locate cursor for user
PRINT SPACE$( LEN( INFO$(1lineZ)))

' Locate the text in row (llineZ+5) and column 26
LOCATE 1lline”+6,col”Z+23

SRR RRAR 000888002400 2008222488218288222822022202208820222008
‘RREARALL 282025420822 8228228228228228828222228822828228828482288
' Begimning of SELECT CASE structure = case variable
! is LLINEZ

SELECT CASE LLINEZ

R T Y s 22 YT T T Y T VY R Y R TN PR P T T PRV P TR P PP PO TP
' OIf LLINE/ = 1, then input number of rollers
' for roller pump again

CASE
INPUT ", numberollers

If numberollers <=0, then prompt user to input
rollers again

IF numberollers =<0 THEN
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LOCATE LLINEZ+6,COLY+22
COLOR 12,12

PRINT SPACE$(23)

COLOR 14,12

LOCATE LLINEZ+7,12

SOUND 75,10
PRINT " This is not a valid answer for the number of rollers. *
LOCATE LLINEZ+8,12
PRINT * Please enter a number greater than zero. "
GOTO 60601
* define end of IF block

END IF
A iR A T s e e TR e I TR T RS R YR TR T TS Py

B A s s e R o et aaat T TR TN
If LLINEZ = 2, then input tube diameter
' f%r roller pump again

CASE
INPUT "*, tubediameter

If tubediameter <=0, then prompt user to input
iameteor again
IF tubediameler =<0 THEN
LOCATE LLINEZ+6,C0LZ+22
COLOR 12,12
PRINT SPACES$(21)
COLOR 14,12
LOCATE LLINE/+7;1¢
SOUND

75,10
P, " This is not a valid answer for the tube dismeter. "
LOCATE LLINE/+8,14
PRIN‘I‘G:"Tgleasglmter a number greater than zero. b

' define end of IF block
ND IF
R T e L L YT Y Y Y TR P O P PP T PO eey

B A A A S A T A ASS SCtes
If LLINEZ = 3, then input units of tube diameter again

3
INPUT "%, tubediaunit?
' If units are inches (in) or centimeters (cm),

' continue
TF (tubediacni 8="in") OR (4ubediauni$="IN")
OR ( ediaunit$="cm") OR ( tubediaunit$="CM") THEN
IF (t\bodxamxts'“m") OR ( tubediaunit$="IN")
THEN tubediaUNIT$="INCHES" o
IF (tubediaunit$="em") OR (tubediaunit$="CM")
THEN tubediaUNIT$="CENTIMETERS"
GOTO 60600

' ELSE units are not inches or centimeters

ELSE
' tell user that entry of tube diameter units is invalid,
*  plea t proper tube diameter units

LOCATE I.I.INE/ 0%05022

OR 12,
PRINT SPACE$( 25)
COLOR 14,12
LOCATE LLINE/#?:IO
SOUND 75,10

»

PRINT " This is not a valid entry

for the units of tube diameter.

LOCATE LLINE/#G’].O
PRINT " Please enter 'CM' for centimeters
or 'IN' for i S .
' to select case again to en'ter tube diameter unit

TO 60601

fine end of if block

' de
60600 END IF
B R Al A e e L e I TR T R IR R RN R TR

R s anasnadatt L s a2 2 2T TR TR TR
' Ifclll;SIENEf;/. =z 4, then enter arc length again
INPUT "*,arclength

' If arclength <=0, then prompt user to input
' arc en? again
IF arclength =<0 THEN
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LOCATE LLINEZ+6,COLZ+22
COLOR 12,12
PRINT SPACEQ( 20)
COLOR 14,12
LOCATE LLINE/+7,15
SOUND 75’
PRINT “ This is not a valid answer for the arc length. ™
LOCATE LLINE/#B’IS
PRINT * Pleass enter a number greater than zero. "
' goég Taelecglaso again to enter arc length

’ dez':innolgnd of if block
2L L Ty T ST T TR T e F Y E VY YR P TV T PO Pvrey
' If CIE\LS.IENESZ = 5, then input units of arc length again
INPUT “",arclenunit$

' If units are mehu (in) or centimeters (cm),
' continue_progra

IF (arclemnzﬁl”m") OR (arclerunit$a"IN")

OR (arclerunit$="em™) OR (arclerunit$s"CM") THEN

IF (arclenunit$="in") OR (arclenunit$="IN")

THEN arclenUNIT$="INCHES"

IF (arclenunit$="cm") OR (arclomn:t’t“crl”)

THEN arclenUNIT$="CENTIMETERS

G0TO 60666

' ELSE units are not inches or centimeters
' 'toll us.r that entry of arc length units is irwalid,

lease input proper arc length units
l.()(:A'l'EP LLINE/ +6 ,COIB#OZ';. oo

LOCATE7LI.INE/+7,12

PRINT " This is not a valid ontry
for units of arc length.
LOCATE I.LINE/+8’12
PRINT " Please enter 'CM' for contimeters
or 'IN' for inches. .
88'?’0 sclect case again to enter arc length unit

end of if block

’ fine
60666 END IF
22T ISR TTRTIIL A TLLT T I L XL XTI LYY T TTTTT T F WPy

R Y R T T VY TN T T TR VYT VS T T PUPO TP SO TP U
* If LLINEZ > 5, then continue program
CASE ELSE
1 Y L I Y Yy Y YT T T T YOV O P TSN VUV VI RTre

'nnuuunfuunu-ouu+uouuuu“u«»ouo"uu"ﬂ
Define end of SELECT CASE structure

END SELECT
'RASRAEALAL RS2 AL 202228 022222202822828222252022200080022222
CGEBRALRA N2 222222222 222882822222282284225282082882

' Specif b alor of writing as dark cyan (3) and background
' as bla
COLOR 3,0

’ clur the Screen

' Goto subroutine ShowRollPump to display roller pump
’ information

ShowRol1Pump

' Goto subroutine CheckRollPump to check if roller pump
' information is correct

CheckRollPump

"’nl;cf n.R Eend of SUBROUTINE DoCorrectPump return to main
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:== Wt IMPORTANT INFO 60t ==
== ==
‘== ram name: disinfo.bas ==
‘== up prog : disinfo.bak ==

¢ PROGRAM HRITTEN: 4-9-89
N PROGRAM MODIFIED: §5-17-89

‘z=  PROGRAM NAME: disinfo.bas ==
‘== ==
‘=z This ram calls subroutines to display menu ==
'zz  boxes wgthmgpatimt information _tmnsngur! namas, =z
‘az  timer names, and pump information. Also, =
‘sz correction of this information is possible using ==
‘=z this program. ==
‘zx ==

L]
‘define DISINFO as a subroutine
DISINFO:

'tell computer to start new mechine code segment
$segment

‘set fl lace”=2 for return from escape ke

|:>1.a<=ca'/.=zg P " v

‘define Promt‘ as a shared variable passed to procedures
prompt$="Please enter "

‘declare text as blue (2) and background as black (2}
galetto 2,2

OLOR 2,2

‘turn_function key menu across bottom off

ey off

‘CLEAR THE SCREEN

cls

‘call subroutine to draw PATIENT infomation box
GOSUB DRAMPATBOX

‘call subroutine to draw PUMP infomation box
GOSUB DRAWPUMPBOX

‘call subroutine to draw TIMER infomation box
GOSUB DRAWTIMEBOX

‘call subroutine to draw TEMP infomation box
GOSUB DRAWTEMPBOX

‘call subroutine to draw FUNCTION KEY box
GOSUB DRAWFKBOX

‘define end SUBROUTINE DISINFO
RETURN

‘add these programs to save space in turbo basic
‘editor

$INCLUDE "c:\moni torl\menubox.bas"
$INCLUDE "c:\monitorl\patbox.bas"
$INCLUDE "c:\monitorl\pumpbox.bas"
$INCLUDE "c:\monitorl\timebox.bas"
$INCLUDE "c:\monitorl\tempbox.bas"
$INCLUDE “c:\monitorl\fkbox.bas"

[} -

:== st IMPORTANT INFO 666 ==
== =2

'== ga ram name: menubox.bas ==

::f up prog : menubox.bak ==

' === =

' PROGRAM WRITTEN: 4-9-89 '
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: PROGRAM MODIFIED: 4-19-89

: PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

'LLL PROCEDURE NAME: MENUBOX ppp
'ppp
'ppp PROCEDURE TO DRAW MENU BOXES FOR DISPLAY SSS

' Define MENUBOX as a PROCEDURE
SUB MENUBOX(begrow/ ,endrow’ ,begcol”,endcol, TXCOLY ,BKCOLY )

color TXCOLZ,BKCOLZ

'fill box with color of chosen background
for linespacesZ=begrow/+1 to endr-oug
locate hmspaees/ 1%

print spaces(endeoi/- ol”)
next linespaces’

i{opth;t oon/\er 1/
Qocate rOw begco
print chr(211)

‘border across

for rrZ=begcol /+1 to endcolZ-1
locate rowZ, , rrZ

print chr$(225)

next rr/

'top right corner .
locate g sendcol”
prmt chrd(127)

tinput x

‘right side
for cci/z=begrow/+1l to endrow’-1
locate ccZ,endcol”
print chrS( 116)
naext cc/

'bottom right corner
locate endrow’,endcol”
print chr$(118)

‘bottom border

for rrZ=endcol’-1 to begcolZ+l step -1
locate endrow’,rrZ

print chr$(215)

next rr/

‘bottom left corner
locate endrow’,
print chr$(120)

'left side

for cc’/=endrow’-1 to begrow/+l step -1
locate

pnr{\t chr$( 116)

‘define end of procedure MENUBOX
END SuB

‘==z o0ee IMPORTANT INFO 6ok

‘s= g;ggram name: PATBOX.bas
up prog : PATBOX.bak

: PROGRAM NRITTEN: 4-9-89
: PROGRAM MODIFIED: 4-19-89

!
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'PPP SUBROUTINE NAME: DRAWPATBOX PPP

'pp

-pp8 SUBROUTINE TO DRAW PATIENT INFORMATION BOX m’:
T ——
' Define A as a m

DRAWPATBOX:

‘prog to draw menu boxes

"'= print patient info box ==
'so{ lette color 6 to yellow (62)
PALETP E 6,62 e
‘set text color (TXCOLZ) and background color (BKCOLZ)
TXCOLZ=9
BKCOLZ=6
'dofinp_lsaegimim and ending rows of menu box
'‘define inning and ending colums of menu box
A

MENUBOX to draw menu box
all MEMBOX( begrow’ ;endrow’ ;begcol” endcol” , TRCOLZ ,BKCOLZ )

'loute and print heading
row/+1,begcol”Z+7
pl‘xn‘t “PATIENT INFORMATION: *

prmi blank line aficr hood;ng
locate begrmloz,begool 4

pl‘lﬂ{ (1]

‘print patient name

locate row/+3,bagcol/Z+6
print * : ";patnam#

prmt sex rg:/pat
bogccl/%
prmt "ls’gg
lpn?! gg; of hen 1246
ocate +
print “ID &: "um
‘print age and units of azo on same line
locate row/+6,bo§co
print “AG *3AGE 3AGEuni t$
rmt height and units of height on same line
156a beggh T obegaot/os Cioh
pr:nt "HEIGHT: “shexd\tshtmxts
‘print weight and units of weight on same line
ocate row/+8,begcol/
prm‘t “WEIGHT: "meig!ﬁmh.nxts
‘define end of subroutine DRAWPATBOX

RETURN
[}

t== )eee IMPORTANT INFO e ==
‘ez ram name: PUMPBOX.bas ==

:== up prog : PUMPBOX.bak

: PROGRAM WRITTEN: 4-9-89 :
PROGRAM MODIFIED: 4-19-89 :
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'PPP SUBROUTINE NAME: DRAWPUMPBOX

PPP
'‘ppp SUBROUTINE TO CORRECT DRAW PUMP INFORMATION BOX

DRAWPUMPBOX :

33383

‘== print pump info box

d pump_info
"c.\mﬁ'imp \pwp da*l:" for xnput as %9
'md type from file
input g%pu!ptypo
IF PWPTYPEQ"'ROLLER" THEN
mEu #9,numbercllers, tubediameter; tubediaunit$,arclength,arclenunits

Finput #9,strokevol
ENDIF e

‘close pump.dat
close %9

;_)s(g&}cx{ color (TXCOLZ) and background color (BKCOLZ)
BKCOLZ=1

‘define endi r-ous of menu box
IF PUMP be?‘YPEsn?'ROLLER"

'dnfxln7 beginmning and ending columns of menu box
1/=23

‘call procedure MENUBOX to draw menu box
call MENUBOX(bagrow’,endrow ,baegcol”,endcol”,TXCOLY ,BKCOLY)

'locate and print heading
row/+1, 1/+
pr:l.n'! " D PUMP INFORMATION: “

prmt blank line after hoadmg
locate begran/i»z,begeol/
print “*

color 15,1
‘set d:s h for roller pump
IF P TYP! 9- '‘ROLLER" THEN

rint type
cg lor 6,?
locate row’+2,begcol/+9
print “PUMP TYPE: "3PUMPTYPES

‘print height and units of height on same line

locate row/+4% olZ+

print * ER OF RO ERS' "}MJI‘BEROLLERS

pr:.n't weight and units, of weight on same line
%e}grow/l-s,begco

prxn{ " E DIAMETE ")TlBEDIAHETER)TlBEDIAI.NITQ

‘print weight and units of weight on same line

ocate rOw/+6 5 e
przni “"ARC LENGTH: "3ARCLENGTH3 ARCLENUNITS
é:e'h.p display for pulsatile pump
rint type
cglor 63

locate row/+2,baegcol”+8
print “PUHP TYPE: "3PUMPTYPE$
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‘print stroko volume for pulsatile pump
locate egrowlm, 1742

display$= STROK VOLUME #.8% cc”
print using dxsplayssstrokevol

END IF

‘define end of subroutine DRAWPUMPBOX
RETURN

:== meee IMPORTANT INFO 6666 ==
=3 ==
‘ez ’ ram name: TEMPBOX.bas ==
'== up prog : TEMPBOX.bak ==
= ==

: PROGRAM WRITTEN: 6-9-89
: PROGRAM MODIFIED: 5-07-89

‘Ppp  SUBROUTINE TO CORRECT DRAW TEMP INFORMATION BOX

‘ PPPP
'PPP SUBROUTINE NAME: DRAWTEMPBOX m
PPP

PPP

PPP

== print temperature info box ==

palette 15,53

‘set text color (TXCOLZ) and background color (BKCOLZ)
TXCOLZ=6
BKCOLZ=38

'dofin_o_lzngiming and ending rows of menu box
row/=23

'dofirf;_bszgiming and ending columns of menu box

e 43 (S

‘call procedure MENUBOX to draw menu box
call M MJBOX(begm/,endrw/,bocol/,umdeol/.Txcou,BKCOL/)

!locate and print heading
locate row/+1, 17+2
print "TEMPERATUR ROBE INFORMATION: *

'print a blank line after hoadmg
loca:. begrow/+2,begcolZ+2
pr‘n nn

print temperature probe
locate begrow/+3,beeol/+
print "TEMP #1 NAME: “sTEMP1$

‘print temperature robe
ocate begrou/f#,becol/
prznt “TEMP #2 NAME: "3;TEMP2$

‘print temperature probe name
locate begrow/+5,becol’+3
print “TEMP %3 NAME: “j;TEMP3$

rint temperature probe name
gca te beﬁprou/%,becop 17+3
print "TE “3;TEMP4$

rint temperature probe name
g&ate m/+7,b0201/0
print “TE 5 NAME: “3;TEMPS$
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'print temperature probe name
locate begrow/+8,becol”+3
print “"TEMP 86 NAME: *“;TEMP6$

IF TEMPUNITS$="CELSIUS" then
tn&nlt#ﬂ'CELSIUS“
E

tmpuni t$="FARENHEIT"
END IF

‘print temperature uni
locate row/#lo,becolliz
PRINT * TS OF TEMPERATURE: " 3TMPUNITS$

‘define end of subroutine DRAWTEMPBOX
RETURN

‘== 36066 IMPORTANT INFO oo

‘a2z TIMEBOX.bas
t=x B;:Et.p prog : TIMEBOX.bak

PROGRAM WRITTEN: 4-09-89
PROGRAM MODIFIED: 5-07-89

% SUBROUTINE NAME: DRAWTIMEBOX
g SUBROUTINE TO CORRECT DRAW TIMER INFORMATION BOX

‘a3z print timer info bo>_< ==

PALETTE 6,62: PALETTE 3,3

;_)s(gthext color (TXCOLZ) and background color (BKCOLZ)
BKCOLZ=3

é%fmo beginning and ending rows of menu box
row/-

I')edeﬁv beginning and ending colums of menu box
1489

‘call procedure MENUBOX to draw menu box
call M MBOX(begrou/,endrow/,begool/,uﬂcol/,TXCOL/,BKCOL/)

‘locate and print heading
locate row/#l ,begcol/uz
print “"TIMER NAMES

‘print a blank line after heading
locate begrow’+2,begcol’Z+5

‘print timer name
ocate row/+3, L+6
prmt “TIMER #1 s “3;TIMElS

'print timer 7320 "
ocatle row/ + o
print "TINER $2 NAME:  *3TIME2$
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‘print timer name

locate begrowhs,begcol‘/.d
print “TIMER #3 s "3TIME3S
| e - o> -

‘define end of sd:routme DRAWTIMEBOX
RE RN

:-= 16066 IMPORTANT INFO %666 ==
== ==
‘==z ram name: FKBOX.bas ==
‘az up prog : FKBOX.bak ==

: PROGRAM WRITTEN: 4-9-89
. PROGRAM MODIFIED: 5-17-89

‘PPP SUBROUTINE NAME: DRAWFKBOX PPP
s SUBROUTINE TO CORRECT DRAW FUNCTION KEY BOX PPP

;_;gsl-text color (TXCOLZ} and background color lBKCOL/ )
i

'dafine bog;mxng and ending rows of menu box
2:§m/-zs

'define bagimning and ending columns of menu box
ondoottzt
17=59
re MENUBOX to draw

all MEMBOX( begrow/ ,ondrou/ begeol/ ,endcol/ » TXCOLZ ,BKCOLZ )

‘locate and print instructions to user

LOCATE 21,3

PRINT "Praess Fl for correction moda,"}

PRINT " F5 to continue, and ESC to exxt program."

Bt edototisstsrtssiedtrddidd sl a1 -2 T 12 2 1
'¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢

THIS LABEL MARKS LOOP THAT RUNS UNTIL EITHER FUNCTION ¢
: KEY F1 OR F5 IS PRESSED ¢

¢
'¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
* lal KEYto run loop until function keys fl or f5 are pressed

‘assign ki rd buffer to variable fkey$
fkey$=INKEYS$

'+++++++++++++++++9+w++0004+++++++++¢+++++++++++++++++
begxnnxng of SELECT CASE structure = variable

' is FKEY

SELECT CASE FKEY$

T Y N Iy Y YT Y Y Ty TP

R s T TR TR R Y ST YT I T YT YR
'if fkey$="" (no keystroke on keyboard buffer) then

' goto label FUNCKEY to continue loop

CASE "

60TO FUNCKEY

R Y T R L T T Y R I Y IR AT R IR AR Y
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Rl T S Ty T T YT RR AT PN
'when function key (1) is pressed, send to

' correction subroutine

CASE CHR${0)+CHRS$(59)

GOSUB KOREKTDISINFO
MR S L R R R I R e eI R R R IR A S AT R e

Asacsenats e XL e ey T Y T TR Ty T e e ey
‘when function key (5) is pressed, send to

' CONTINUEIT subroutine

CASE CHR$(0)+CHR$(67)

GOSUB CONTINUEIT
R L L I I R e R IR T A F T )

"l'f+#000000##00###400##0#%’00#0##04'60040'}4000#0#0*00000

':.f is thing besides fl or f2 then
go'lo labol F&KEY lw\‘nyhmlong loop)

CASE ELSE

GOTO FUNCKEY

'+00-*0#*01'000044{000000000++§0000++++{0+++0000+0#+0+00

'n++++++++++u+Mﬂuﬂﬂonu+++u++++++++++++++++u
‘dafine end of SELECT CASE structure

END SELECT
68000000000ttt et TR T TR TR AT

RAd+hasbadrsdsbaiaasdad Al I 22 2 11 2 T 2 21 2 2 2 T 2 2

‘define end of subroutine DRAWFKBOX
BETU
:PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
;% SUBROUTINE NAME: KOREKTDISINFO i
'ppp SUBROUTINE TO CORRECT INFO FROM LAST DISPLAY SCREEN ggg
:ppp PPP
\PpeREPD . pp PPPPD
KOREKTDISINFO.
[}
:== print function key box on screen ==
‘set text color (TXCOLZ) and background color (BKCOLZ)
TXCOLZ=5
BKCOLZ=2
‘define begimning and ending rows of menu box
begrow/=6

row/=14¢

‘define begxmmg and ending colums of menu box
I:ngggll-ss

‘call procedure MENUBOX to draw menu box
call MEM.BOX( begrow’ ;endrow’. ;begcol’ ;endcol” , TXCOLZ ,BKCOLY )

‘locate and pr:nt headi ng
locate b& .+1, olZ+3
print * TION FOR CORRECTION"

prmi blank line after heading
locate begrw/+2,bageol/+z

prlnt "ne
‘print function key info
locate begrow’+3, 1743

print “F1 Correct hent Information"

'print function key info
locate begrow/+4, 1743 .
print “F2  Correct Pump Information"

'‘print function koy info
locate begrow’+5, 1/
print "FS Correct Timer Namos"

‘print function key info

locate beg rou/+6,be?coll+3 .
print “F4¢ Correct Names or Units"
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‘print function key info
locate begrowZ+7,begcol’Z+3
print "F5 EXIT Correction Mode"

B o0t bttt iR G I LI I T T T T T T T 2 1

'¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
THIS LABEL MARKS LOOP THAT RUNS UNTIL ONE OF THE ¢

: FUNCTION KEYS Fl, F2, F3, F4, OR F5 IS PRESSED 2

'¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢

‘label marking oog to run until keyboard input of Fl,

' F2, F3, F4, or

getitright:

‘assi k0¥board buffer to iable akey$
akeysgfrl( $ ¢ vers

SO AAL MRS Aoaatsaatassasted e e T T
bogxmxng of SELECT CASE structure = variable

' is AK

SELECT CASE AKEY$

e e R Y Y YT Y T YT Y TP T O W rwerey

et 22T LT R YTy Y Y R Y VIO S PP e ey
'1f ake¥$="" {no_keystroke on keyboard buffer) then
oto, abel gotrtrxdtt to continue loop

GOTO getitright
B L YT Y YR Y T T U P FFrPrreeTs

aaad st e s s SIS Ty e S T YT TP
‘when function key (1) is pressed, s to

‘ KORRECTPATINFO subroutine to correct patient info
CASE CHR$(O0)+CHRS$(59)

GOSUB KORRECTPATINFO

B T A T T YY)

'++N+u+u+++nuo++++++++++++++++++++0u+nu+++++ﬂ
'‘when function key (2) is pressed to

' KORRECTEMP subroutine to eorreci pump info

CASE CHRS(0)+CHR$(60)

GOSUB KORRECTPUMP
A R g g R T e r e S P I T TR R L L T Y

A e T Y R YT TR A X T R ey o
‘whaen function key (3) is pressed, send to

' KORRECTIMER subroutine to eorrec{ timer names

CASE CHRS$(0)+CHRS$(62)

GOSUB KORRECTIMER

T e YT T YT YT YO NP P PR ey

'uuuﬂ++++4++++++++++++0++++0++ﬂﬂuuuuﬂnnn
function key (4) is pressed,

' KORRECTPUMP subroutine to correct {upentur. info

CASE CHR$(0)+CHR$(63)

60SUB KORRECTEMP
AR L R R g g R R Ry I e R R A T I RN

Asasadan s Ly T T e Ry T Y TSR
‘when_function key (5) is pressed, send to

' EXITCOR subroutine to exit correction mode

CASE CHR$(0);CHR$(64)

60SUB EXITCO
RS g R T Ty L e R e R S S Y AT

'00+++++000+1'<l»+00+++000+f0+0§000++++++0+0++00++0++0+++
keyboard input i thing besides f1, 2,

' f{n or f5 thon goto label getitright (oontznue ioop)

CASE ELSE

GOTO getitright

R Ly T T X YN Y Y T T P vy

LI IR T T Y YT Y Y YTV T Y VT EY VPOV PE P VPP Te Y
Egsféne e?d of SELECT CASE structure
2222111111112 1 10220 22 11 1 122 1 2 12 2 1Y Y2 T2 2T Y YT Y Y 2

‘define end of subroutine

RETURN

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
'PPP pPP
'pPP SUBROUTINE NAME: CONTINUEIT PPP
'PPP PPP
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PPP SUBROUTINE TO CONTINUE MONITORING PROGRAM PP

'PPP PPP
X Bpwpppgp ggwmwgﬁggm PPPPPPPPPPPPPPPPPPPPPP

P efine Oﬂm as a E PPP
ONTINUEIT:

c

‘define end of subroutine CONTINUEIT

SUBROUTINE NAME: KORRECTPATINFO
SUBROUTINE TO CORRECT PATIENT INFORMATION

33333

‘P ' .: DPPPPPPPPPPPPPPPPRPPPRPEPPRPPPPPPPPPPPPRPPPPRPPR
KORRECTPATINFO:

‘define text color as navy blue (1) and background as
* light blue (3)
COLOR 1,3

‘clear the screen
CLsS

‘define row and column locating text
ROW/=7

COLZ=34

‘subroutine to show patient information
G0SUB SHOWPATINFO

‘subroutine to check and correct patient info
GOSUB CHECKPATINFO

‘'subroutine to file patient info
GOSUB FILEPAT

‘subroutine to display all info in
GOSUB DISINFO spray e

‘define end of subroutine KORRECTPATINFO
F'!ETURN

38

'pPp SUBROUTINE NAME: KORRECTPUMP
'pppl i SUBROUTINE TO CORRECT PUMP INFORMATION it
‘PPP PPP

...........................................................

' pafine KOR
KORRECTPUMP :

‘assign color 3 (light blue) to pallete jar 9
PA:ETﬁ 3,9 oh pa 3

‘assign color 0 (black) to pallete jar 59
PALET?E‘ 0,59 pa J

‘define color of text as palette color 3 and
' aekg color as palette color O
COLOR 3,0

‘clear the screen
CLS

‘define row and column locating text
ROW/.=4
COLZ=55

'locate text on screen (row,column)
LOCATE ROW/+5,20

‘print current of on screen .
PRINT “A " jpumpiype$; " blood pump was previously selected.”

'locate text on screen (row,column)
LOCATE RONW”Z+7,28

‘ask if .type is correct
PRINT "Is this correct (Y/N)?

Appendix B. SOFTWARE LISTING 201



‘locate text on screen (row,colum)
LOCATE ROW/+8,28

‘wait for answer to question
INPUT ANSS

'if the answer is no, then call subroutines to
' get new pump type and pump parameters, then out
‘' of 1 1o continue

0oC
PRINT SPACES(58
CI.SIF (ANSS'“N") OR (ANS$="n") THEN
CALL PUMPTYPE(PUMPTYPES$)
CALL PUMPPARAMETERS({PUMPTYPES)

G0TO 7089
END IF
'if answer is yes (pump is correct), then
' if roller 4 call smtm:: to 4 and

' correct roller
IF (ANS$=" "l (ANSS="Y"] THEN
IF PUMPTYPE$="ROLLER" THEN
COLOR 0,0

CLsS
GOSUB SHOWROLLPUMP
GOSUB CHECKROLLPUMP

'elso, if pump type is correct, then is a
' pulsatile pump, call skbroutmes to show
' correct pump info
ELSE
CLS
GOSUB SHOWPULSE
GOSUB PULSEPUMP
END IF

‘continue grog

'd.fim end of if block

'xf program gets to here, then answer to pump
zgo question is not y or n3 goto invalidanswer
tine and then to line 60708
locate row/+10,2
CALL INVALIDANSHER (ANS$)
GOTO 60708

‘clear the screen
7089 color 3,0
CLS

'ass%?'\ golor 3 (light blue) to pallete jar 3
’

PALE
‘assion color 0 (black) to pallete jar ©
PALET?‘ E 1,0 pa 3

‘subroutine to file pump information
GOSUB FILEPUMP

‘subroutine to display all info again
GOSUB DISINFO spiny o2

‘define end of subroutine KORRECTPUMP
l.!ETURN

'pPp SUBROUTINE NAME: KORRECTIMER p| pp”
PPP PPP

'ppp SUBROUTINE TO CORRECT TIMER INFORMATION PPp

'pPP PpPp
B ¥ as a g&ﬁwﬁﬁg

' Define
KORRECTIMER:
'defme text color as navy blue (1) and background

color as white (15)
COLOR 1,15
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‘clear the screen
CLS

‘define row and column locating text
ROW/=3
CcoLY=25

'subroutine to display timer names
GOSUB TIMEDISP

‘subroutine to check and correct timer names
GOSUB CHECKTIMERNAME

E T T Y T R ¥Y VY Y P PP PO P I YV PP P UTeN
'begin_select case structure =3 variable

' is 11i

'select case llineZ

*if 1llineZ is 1 then goto subroutine
: fxla'tulol to file timel name

cas

' GOSIB FILETIMEl

f 1lline” is 2 then goto subroutine
’ fxlegmoz to file time2 name
‘ea
' GOSUB FILETIME2

'if _lline” is 3 then goto subroutine

: fxlo;mos to file time3 name

cas

' 60SUB FILETIME3

‘define_end of case select structure

‘end select

e I Y R T Y YR Y PV T O O P PP PP PP IPwrewy

'st.broutmo {o display all info in
GOSUB DISI play o

'defme end of subroutine KORRECTIMER
RETURN

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

1]

:% SUBROUTINE NAME: KORRECTEMP ppp
'm SUBROUTINE TO CORRECT TEMPERATURE INFORMATION ggg
PPP PPP
' Define RR

KORRECTEMP:

‘assign color 62 (yellow) to pallete jar O

PALETITE 0,62 ye pe 3

'defmo text eolor as blue (9) and background as
Ealette color 0
COLOR 9,0

‘clear the screen
CLS

‘define row and column locating text
ROW/=3

COLZ=21
‘locate text on screen (row,column)
LOCATE RON/+5»15

rint current type o screen

P INT “Currently, ‘the u'uts of temperature are "jtmpunits$i”."

'locate text on screen (row,column)
LOCATE ROW/+7,7

ask if .type is correct
PRINT "“Is this correct (Y/N)?

'locate text on screen (row,column)
LOCATE ROW/+8,7
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‘wait for answer to stion
INPUT ANS$ e

'if the answer is no, then call subroutines to
' gat new temperature units parameters, then out
' of loop to continue
1607 COLOR 9,0
LOCATE RON/.#IO:I?
PRINT SPACE$(60)
IF (ANS$="N“) OR (ANS$="n") THEN
PALETTE
CALL th{gﬁi%zt(tmzist)

6070 1710
ND IF

'if answer is yes (temp units are corr-e't), then
' dis la temp names for correc
ANS$="y") OR (ANS$="Y") THEN
1710 PALELTSTE 0;0

GOSUB TEMPDISP
GOSUB CHECKTEMPNAMES
R 2 g R Rl R g I R T I T

‘conti
inue 8rogoa
'dofino ond of if block

'if program gets to here, then answer to tegn

*units s on is not y or ny goto invali swer
' subroutine then to line 1

LOCATE RW*10:17

CALL INVALIDANSHER (ANS$)

GOTO 1607

‘assign color 0 (black) to pallete jar O
1708 g‘LETTE 0,0 pa 3

'st.brou{m. 'to display all info in
GOSUB DISINF pay o

‘define end of subroutine KORRECTEMP
l.!ETURN

: PPP SUBROUTINE NAME: EXITCOR PPP
PPP PPP
'ppp SUBROUTINE TO EXIT CORRECTION MODE PPP

‘" Define

EXITCOR:

‘subroutine to display all info in
GOSUB DISINFO pay o

‘define end of subroutine EXITCOR
Il!ETURN
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's= Weeik IMPORTANT INFO 066

Iz= ::
‘== grgﬁnm name: runmon.bas ==
‘== ackup prog : runmon.bak ==
L¥ 1 ==
'"" PROGRAM WRITTEN: 4-16-89 e
' PROGRAM MODIFIED: 5-17-89 '
‘=z PROGRAM NAME: runmon.bas ==
‘= ==
‘== This subroutine calls subroutines that monitor : ==
‘== ==
*z= % gix temperatures input as analog voltages =
‘tzz * nunp rate input as digital voltages ==
‘=z % Hb content input as analog voltages ==
‘2= % Vanous Saturation 1n_as snalog voltages ==
‘== % Arterial gen Saturation in as analog voliages ==
‘== % three timers ==
Sl current time ==
‘== Additionally, the ESCAPE KEV_ is set up to exit ==
'zz  the entire -onx!:on.ng program in this subroutine. ==
'z= Function key 5 _is set to_return to the displa¥ =3
‘zx gcreen. Function key 6 is set to do graphs o ==
‘zz  gither two temperatures versus time or t ==
‘sz consumption parameters (Hb content, AQ2 sat, Vo2 ==
‘=z sat, and Oxygen Consumption) versus time. ==
== ==
‘== Also, this subroutine calls subroutines to compute ==
‘=z output, normal blood flow rate (using patient ==
'== surface srea and weight), and the oxygen ==
'za  content. ==
‘== ==

‘dafine RUNMON as a subroutine
RUNMON :

‘turn timer off
timer off

‘set fl laceZ=3 for return from escape
plaee'/.=;g P key

'set palette color 0 to white (63)
palette 0,63

‘set palette color 15 to black (0)
palette 15,0

'set text and background color to white
color 1,0

‘clear the screen
cls
‘initiali 1 count

lm ia i./z.:o oop er

'initialize flag to display current time
flagZ=0 * pray

‘call subroutine to initialize for monitoring
G0SUB INITMON

‘update current time every 0.75 seconds
on timer (.75) gosub curryrmtiu

THE LABEL ==RUNIT== MARKS THE LOOP THAT THE PROGRAM
STAYS IN WHILE MONITORING

2

‘set start time equal to variable tiiimmee
'!:tumeﬁmer

'L?dﬂfﬂ pump frecquency and compute blood
‘flow rate
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.gosd: pumcal

'ggto subroutine FBOXSAT to get
'‘A/D conversion values and dxsgla digital values
'of HB, OXY S%T IN, and OXY SA Oﬂl.

\ gosub

‘turn event trappi oft
?EVENT OFF no

'gt}to subroutine GETIT to get .

'A/D conversion values and display digital values
'of temperature on screen

'gost.b getit

'turn event trappi on
?EVENT ON "o

GOTO RUNIT
ZANHHILHTLTATLRHHATATATTIRL LRGN
‘define end of subroutine RUNMON

return

*include these t i
! tagbo b“ics.dgmnm 0 sSave space in

$INCLUDE “c:\monitor\surfare.bas"
$INCLUDE “c:\monitor\hb.bas"
$INCLUDE "c:\monitor\é6temp.bas"
$INCLUDE "c:\monitor\curtim.bas"
$INCLUDE "c:\monitor\atimer2.bas"
$INCLUDE "c:\monitor\addodoc.bas"
$INCLUDE "c:\monitor\digat.bas"
$INCLUDE “c:\monitor\daut.bas”
$INCLUDE “c:\monitor\pumcol.bas"
$INCLUDE "c:\monitor\initond.bas"
$INCLUDE “c:\mofitor\drawman.bas"
$INCLUDE “c:\monitor\tmpmanbx.bas"
S$INCLUDE “c:\moni tor\patmanbx.bas"
$INCL IDE *c:\moni tor xmon .bas*
$INCLUDE "“c:\monitor\groph3.bas"

's= W00t ITMPORTANT INFO e

‘a= ram name: initend.bas
‘== up prog : initend.bak s=
Iz= ==

: PROGRAM WRITTEN: 4-16-89
: PROGRAM MODIFIED: 5-17-89 '

L] o o - -

:== SUBROUTINE: INITMON

‘== This subroutine sets up for monitoring of variables
‘define initmon as subroutine
ini tmon:

ZANMATHATATATAIATATATALATATIALAT AR LA AR LR AR SSNSNGS

'stop function of unused Tuncltion Keys
key(4) stop
key(5) stop
key(6) stop
I.<eyl7) stop

*¥arn unused function Keys off
key(5) off
I}ey(6) off

ZAAARATALATATATAARIALATATAATATAAT A AT R AR AR AR
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‘set Epmg for function key 5

‘when :.t fki5) will return to disinfo subroutine
‘to dzsglay ;nformahon and correction

on key(5) gosub back

'Furn Tk(5) on

ey(5) on
' {\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
: ATLLLRATLTHTITRIATATLLAL AR TR LR R RR LR LR LRR LR NS

‘set ing tor tunction Key 6

‘when 1t f (6) will go to subroutine graph3 to
‘graph parameters

on key(6) gos'.b GRAPH3

'‘Turn TK(8) on
I.(oy(6) on

ZHAHTHTETALTATTATLR TR TRRRARRLERRTIRRLRRRVR LR

'locate_ and prmt function k:xmem at bottom of screen
ég:gnezlgr to blue text and white background
»

'locate and print k1l
LOCATE 2
PRINT "F].“START T

'locate and print fk2
LOCATE 23,9
PRINT"FZ"START T2"

'locate and print fk3
LOCATE 22,27
PRINT "FS‘START 3™

‘locate and print fk5
LOCATE 23,27
PRINT"F5=DISPLAY"

'locate and print fké
LOCATE 2
PRINT "F6'GRAPH"

‘locate and print fk8
LOCATE 23,
PRINT “FB-UPDATE T3"

‘locate and print fk9
LOCATE 2
PRINT"F9- UPDATE T2"

'locate and print k10
LOCATE 23
PRINT"FIOSUPDATE 1"

'locate and rint es ki
LOCATE 23,66 cape Rey
PRINT"ESC TO EXIT"

ZAAMTHLATILALTIRRLAHETHHLLITELRL LR TR R RGNS
’tumtw??t trapping off
event o

call subroutine PATDAT to get patient information
?OSUB PATDAT

‘call subroutine to read pump dala from pump.dat file
90518 PUMPDAT

‘call subroutine to draw patient info box
?ost.b patmonbx
call subroutine to draw temp monitoring box
Qos tmpmonbx
call subroutine o draw box listing Hb content,

'VOZ sat, AO2 sat and gen consumption
903 » » Oxy: ump

‘call subroutine to draw timer box
gosub timerbox
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‘call s;brouhm to dr-aw momtorm boxthitmg
' pump calcula actual pump
’ output!:p:’ normalzzedpmod fgou’ntes

qos rawmon

‘call subroutine to initialize dtzd0l-a board
CALL init(&H2ac)

: call proceduro to compute body surface area of patient
CALL SurAm(hexdwt,htmats,mxdwtmtt.nxts,surfaroa,wate)

'tum event trapping on
$evont on

'se‘! up_ trapping for computer's internal clock

‘turn timer on
TIMER ON

'caII subroutine to set event trapping for timers
'se".t‘:.fv.lv:t tion keys w pping
gosub atimer

‘detine end of subroutine initmon
l:eturn

IIW

‘== SUBROUTINE NAME: BACK =

‘== This _subroutine returns to disinfo subroutine ==
‘== to display all info and show correction mode. ==

‘define back as a subroutine
back:

'turn timer off
timer off

's'l:ag function of all function keys

) stop
key(z stop
key(3) stop
key(4) st
key( st

s
key! s
key!( s
key(9) st
key( 10) s’top

)
) stop
5) stop
key(6) stop
7) stop
8) op

key(8) off
key(9) o
key( 10) off

'retum to disinfo subroutine to dxspluy all info
ao to correction
goto sinfo

‘define end of subroutine back
return

ek IMPORTANT INFO et

Erggm name: PATMONBX.bas
up prog : PATMONBX.bak
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L]

L}

: PROGRAM WRITTEN: 5-08-89 '
: PROGRAM MODIFIED: 5-08-89 '
PPPPPPPPPPPRPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPRPPPRPPPP
PPP PPp

'PPP SUBROUTINE NAME: PATMONBOX PPP
PPP

'PPP SUBROUTINE TO DRAW PATIENT INFOMATION BOX i
PPP PPP

: BR q PLA - < PP

‘sat text color (TXCOLZ) and background color (BKCOLY)
TXCOLZ=3

BKCOLZ=1
color txcolZ,bkcol”

'define b:gzmmg and ending rows of meru box
eendrow’/=8

‘define inmning and ending columns of menu box
Bbbegcol” beg g no

eendcol’/=45

rocedure MENUBOX to draw menu
'ull FIEMBOX( Bbbegrow’ ,oendrou/ ,Bbbegcol/ seendcol?, TXCOLZ ,BKCOLY )

'locate and print ces for blue background
locate gon/,bmgcoll 9

rint ce$(48)

ocate m/+1,bbbog=ol/
print space$(68)

‘locate and print timi./mn title

'locate and print patient name

LOCATE Bbbegrow/ ,Bme?col'l.is

PRINT patnameS$t+space$(l)

‘locate and print title for hospital id mumber of patient
Bbbegcol”

LOCATE Bbbegrou/.*l;

PRINT " ID

'locate and print hos ital :d number of patient
LOCATE d bgegco pe

Bbbegrou/
PRINT IDNUM +space$(1)

‘define end of subroutine PATMONBX return
r:eturn

:=-_- s IMPORTANT INFQ 369666k ==
== a=2
'== Bargam nama: TMPMONBX . bas ==
'== up prog : TMPMONBX.bak =

PROGRAM WRITTEN: 4-25-89 :
PROGRAM MODIFIED: 5-08-89 :

PPP
% SUBROUTINE NAME: TMPMONBOX PPP
gppg SUBROUTINE TO DRAW MONITORING TEMPERATURE BOX %

! BPPRPPRPPRPPPP PPPPPPRP?PPPPPPPPPPPPPPPPPPPPPPP
‘'SUBROUTINE TO DISPLAY TEMP MONITOR INFO
TMPMONBX :
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‘set palette color 6 t llow (62)
PALETTE 6,62 = © yollow

T)s(es‘}ex{ color (TXCOLZ) and background color (BKCOLZ)
BKCOLZ=2

‘define beginning and ending rows of menu box
bbegrow/=3
row/=45

‘defmg beginning and ending colums of menu box
ol/=
ondcol/-66

‘cal r£MN MENUBOX to draw menu box
call MENUBOX(bbegrow” ,endrow/ ,bbegcol” ,endcol’, TXCOLZ ,BKCOLY)

‘define variable for display
bbegecol’=1

‘set color as red text and yellow background
color 6,2

‘assign temp names to array temp$
DIM TEMPS$(5)

TEMP$({1)=TEMP1$

TEMPS(2)=TEMP2$

TEMP$( 3 )=TEMP3$

TEMP$(4)=TEMP4$

TEMP$(5)=TEMP5$

TEMP$(6 )=TEMP6$

'as abbreviations for tmmits
lNIT$="CELSIUS" THEN $="C" ELSE TMPUS="F"

'1 't band prmt htlg/of box
+4
PRINT " TE PERATURE PROBES "

‘locate and pnnt NAME of temp probe and units or not
' connect SSAge

LOCATE bbe row/#Z 1742

IF (TEMPS(1)="N/C") OR (TEMP$(1)="n/c") THEN

ELgFE!INT “TEMP #1 IS NOT CONNECTED"

DOCATE Ebngronzs2,bbegoolZ+65
2grow/ ¢ +
\SRINT CHRS 248 )+THPUS

'locato and print NAME of teap probe and units or not
' connected message

LOCATE bbegrowZ/+3, 17+

IF (TEMP$( ="N/C" O ITEMP$(2)="n/c"l THEN

EL gRINT "TEMP %2 IS NOT CONNECTED"

E
:RIN.'T’ETEMPZS L7s33
bbewo +
PRINT CHR$ Z%HTMPUS
END IF

‘locate and print NAME of temp probe and units or not
' connect message

LOCATE bbegrow/+4,b 1743

IF (TEMP$(3)="N/C") O (TEMP$(3)="n/c") THEN

ELgEINT “TEMP 83 IS NOT CONNECTED"

'lmte .nd prmt NAME of temp probe and units or not
connect

LDCATE bbegrow/+5,bbe 17+3

IF (TEMPS(4)="N/C") O TEMPMQ)"'I’\/(:") THEN

EL;EINT "TEMP #4 IS NOT CONNECTED"

PRINT TEMP4$

LOCATE bbegrow’+5,bbegcol’+25

ERIN}' r:CHR$ 248 )+TMPUS
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*locate and print NAME of temp probe and units or not
' comnected message

LOCATE bbegrowhé, 0l/+3

IF (TEMP$(5)="N/C") (TEMPNS)'“n/c") THEN
LSEINT “TEMP #5 IS NOT CONNECTED'

PRINT TEMP5E$

LOCATE row/+6 bbegeolltzs
PR%NIFCHRQ 248)+THPU

'loe-‘tc .nd prm‘t NAME of temp probe and units or not

connect:
LOCATE bbezrow/ﬂ.b 1743
IF (TEMP$(6)="N/C") TEMP$(6)="n/c"] THEN
ELgRINT “TEMP %6 IS M)T CONNECTED"

ERINT TEMP6$ 1625
bbegco +
PRINT FCHR$ 248 )+TMPU

‘define end of subroutine TMPMONBX
roturn

::z et IMPORTANT INFO 6eee
=

‘zz name: HBOXMON.bas
taz g:ggm prog : HBOXON.bak

: PROGRAM WRITTEN: 5-08-89
: PROGRAM MODIFIED: 5-08-89

:% SUBROUTINE NAME: HBOXMON
'Fhp SUBROUTINE TO DRAN MONITORING BOX
'ppp DISPLAYS HB, V02, A02, & 02 CONSUMPTION

‘set palette color 3 to cyan (59)
paletg: 4,59

‘set l}oasd color (TXCOLZ) and background color (BKCOLZ)
BKCOLZ=25
‘define bozxmzng and ending rows of mermu box
row/=

l'ub':ngrow/-zz
'def:ml!}:gxming and ending columns of menu box

1%=5

rocedure MENUBOX to draw menu

‘call
call MENIBOX( hbegrow?, , hbendrow” ,hbegeol/ shbendcol” , TXCOLZ ,BKCOLZ)

‘set color to blue text and white background
color 5,14

‘locate and prmt title for hemoglobin content
LOCATE hbbegrowZ+1 hbbegcol/. 3
PRINT "Hemoglobm Con‘ten = gm/dl"

‘set color to blus text and white background
color 9,15

‘locate and prmt title foi/arternl oxygen saturation

LOCATE hbbegrow?+2, .
PRINT “Arterial Oxygen Saturation = i
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‘set color to blue text and white background
color 9,15

‘locate and print htle for venous oxygen saturation

LOCATE hbbegrowZ+3 746
PRINT "Venous Oxygen Sstle = e

‘set color to blue text and white background
color 9,15

‘locate and print title for oxygen consumption
LOCATE hbbegrowZ+4,hbbegcolZ+7
PRINT "Oxygen Consumption = cc02/min"

‘define end of subroutine hboxmon
r:otum

rz= 10666 IMPORTANT INFO 6666% =
‘z= =
‘z=z ram name: DRAMMON.bas =
‘2= up prog : DRAWMON.bak ==

' PROGRAM WRITTEN: 4-25-89
: PROGRAM MODIFIED: 5-08-89

'PPP SUBROUTINE NAME: DRAWMON PPP
'ppp SUBROUTINE TO DRAWN MONITORING BOX PPP

‘set palette color 3 to cyan (59)
p..letg: 3,59

‘set text color (TXCOLZ) and background color (BKCOLZ)
TXCOLZ=0
BKCOLZ=1

'defm’ begimning and ending rows of menu box
row,
/=33

'def:r]? lz:;gxming and ending colums of menu box
(=
ongootsazl

‘call procedure MENUBOX to draw menu box
call HE (begron/,endrow/,begeol/,cndeol/,n(COL/,BKCOL/)

‘locate and print 'htle for blood pump in use
'1f ile, need to center on top line

cgungtxpe "PULguTILE " THEN

LOCATE b 1746
PRINT SPA E$(1)+P TYPEO)" BLOOD PUMP IN USE

é:ége, punp type is roller, need to center on top line

COLOR 0,4
LOCATE begrow/'.;beaol'l.i's
PRINT SPACE$(1)+PUMPTYPE$s" BLOOD PUMP IN USE

‘dafine end of if block
END IF

é%mtg and print title for calculated pump output
LOCATE begrow/+2,begeol’ .
PRINT "Calculated Pump Output ml/min®

‘locate and print title for actual pump output
COLOR 0,4
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LOCATE row/+3, 1744

PRINT "Actual Pump Output = ml/min®
'locate tnd print title for blood flow rate
COLOR 0
LOCATE begrow/+5, 17+ .
PRINT "“BLOOD FLOW RATE = ml/min/kg"
ocate and print title for blood flow rate
E&'g%Elb:gm/M bogcol/+2
PRINT ’ mL/min/mem®
‘define end of subroutine drawmon
r:otum ,
::s e0e¢ IMPORTANT nxu-'o I ==
= ==
‘== ram name: ADDADOC.BAS ==
:-= up prog : ADDADOC.BAK ==
== ==
* PROGRAM WRITTEN: 3-30-89 z=
==
'_PROGRAH MODIFIED: 5-17-89 _ ==
:‘3 PROGRAM NAME: ADDADOC.BAS ==
‘== This program contains subroutines: ==
:== adin " ==
== compute ==
‘zz computetemperature ==
‘== init ==
‘== crash. ==
te= ==
L ™ - op
.
:: Subroutine adin(reglZ,gain’,chan’,value’) :
‘% Used to get one value 12 bit digital value from an *
:: amalog input. :
‘%  Input 12 Integer Register of data %
' thin res oo tergnslntim board %*
2 i mteer Gt fMELT
inZ n r ain
' o oo oie’330 , 2¢gain
‘3¢ chan/  Integer A/ (0-7) %
:: Output valueZ Integer 12 bit value (0-4095) :
 SHHHHEHHEHEEHHEHHEHEHHHONHHHEHENHEHHEHHONHHHOHHEEHHEOSHHEEE
‘%% This subroutine closely resembles that of page 10-4 e
‘%% of the User Manual for DT2801-A Series Single Board ¢
‘%%  Analog and Digital I/0 Systems for the IBM Personal g

:aat Computer.

‘define adin as a subroutine
SUB adin(regl”Z,gain’,chan’,value’)

‘define reg2, low’, high” s local variables to
* this subroutine
LOCAL reglZ,low”,highX

‘define reg2’/ as base address 01 which defines
' address of command register and status register

rogz/-reg2/+1

call procedure to initialize DT2801-A board
CALL uu't(&HZac

' this WAIT statement causes the program to logp
' until bit 2 of the status register (roady bit)
' is set. The program then goes on to the next
' executable statement

WAXIT reg2Z,aHf
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‘this OUT command writes the command "C" (READ
' A/D IMMEDIATE) to reg2”Z (the command register)
OUT reg2Z, &HfT

* this WAIT statement causes the program to loop
* wuntil bit 1 (DATA IN FULL flag) of reg2Z (the
' status register) is clear. This rantees

' that_the command register is emply and can

* _legally have a command written to it.

HNAIT reg2/,&H2,&H2

' this OUT command writes the command value of
* gain/ which is 0 tthe gain code) to reglX

‘ which is the Data In Register

OUT reglZ,gain/

' this WAIT statement causes the progran to loop
' until bit 1 (DATA_IN FULL flag) ot reg2Z (the
* status register) is clear. This rantees

* that the command register is empty and can

' legally have a command written to it.

RAIT reg2/,&H4,8&HS

' this QUT command writes the command value of

' chanZ which is passed into the subroutine

' (indentifies the chamnel to get data) to reglZ
* which is the Data In Register

OUT reg2/,chan’

' this WAIT statement causes the program to loop
* until bit 0 (Data Out Ready) or bit 2 (Ready)
* in the Status Register is set. > reads

' Data Out Register
HAIT reg2/,&H5

' this INP statement causes the value of Low_to

' "ba read from the Data Out Register. This is the
' low byte of the A/D conversion

Low”Z = INP(regl”)

' this WAIT statement causes the program to loop
' until bit 0 (Data Out Ready) or bit 2 (Ready)
' in the Status Register is set. Then, reads

' Data Out Register

NAIT reg2Z,&HS

* this INP statement causes the value of High’ to

' be read from the Data Out Register. This is the
' high bme of the A/D conversion

high” = INP(reg2Z)

' generate the 12 bit number
value/=low/ +high/»256

* this WAIT statement causes the pro?m to loop
until bit 2 (ready bit) of reg2”Z (the status register)

is set. The program then goes on to the next

executable statement

MNAIT reg2”,&H4

' check error fI:g
If (INP(reg2Z) and &H80) then
Print "error AD" .
‘call crash subroutine to clear data translation
' board in case of error
Call crash(regl’)
End if

‘define end of subroutine adin
End sub

‘== PROCEDURE NAME: COMPUTE

‘== THIS PROCEDURE COMPUTES DECIMAL VALUES OF ANALOG
== VOLTAGE FROM ANALOG INPUTS

' PROGRAM MODIFIED: 3-27-89
! IHHHHEHEHEEHHOHOOEHOE

L R %
‘%% This subroutine closely resembles that of page 10-4
‘%% of the User Manual for DT2801-A Series Single Board %
‘3% Analog and Digital 1/0 Systems for the IBM Personal
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:** Computer. 3¢
FHHHEHHEHEHHHOHOHOHHHEHHRHNHREHEHHEEHHHHHHEORERE B
‘define procedure name as COMPUTE

:passed variables are:

GAINZ = gain defined for DT2801-A _
iy 7 = binary value of A/D conversion
. VALUES = decimal value of A/D conversion

SUB COMPUTE(GAINY,SG/,VALUES)

A S At A A A S A A s s TS TR TN Ty
' compute decimal value of A/D conversion voltage +
e 2 2 e T N N r PR VPR P TR S PP PP IUN
[ ]

‘computs conwersion to decimal value
"facfor" = (10/4099)/GAIN/

‘compute uni.volt value
t.ni.voltst = vsg‘/.*factort

' te analog voltage value input to desired channel
VAL&# = uni.volts#®2 - (10/GAINZ)
T I T T Y T P T T PO Y PP TYY

RAS I Asabiarssen s T2 ITTTL LS LT ITS LR LR T LT T TTTRTTTTT TPV
‘define end of subroutine

gND SuUB

o -
:== PROCEDURE NAME: COMPUTETEMPERATURE ==
‘== THIS PROCEDURE COMPUTES AND UPDATES THE VALUES ==
‘z=  OF TEMPERATURE AND DISPLAYS THEM ON THE SCREEN ==

L}
' PROGRAM MODIFIED: 3-27-89

‘define procedure name as COMPUTETEMPERATURE

‘passed variables are: .

. TMPUNIT$ = units of temperature .

N VALUE® z decimal valua of A/D conversion
' TEMPVALUES = decimal value of temperature

SUB COMPUTETEMPERATURE ( TMPUNIT$,VALUE®, TEMPVALUE®)

A2 ITI TS STTITI LIRSS TEILLLTL LR TT L L TXR R ETL TR YRS S H T

‘e compute value of temperature +
e L e T TP TP
[}

'if temperature units are degrees celsjus then

‘compute value of temperature using celsius .

‘conversion factor for temperature detection device
TMPUNIT$="CELSIUS" THEN
TEMPVALUE#=VALUE#/0.01999

'else compute value of temperature for farenheit
‘units using farenheit conversion factor for
étgneponturo detection device
TEMPVALUE#=VALUES/0.090
‘end if block
END IF
B T Y Py T ey Yoy

sl At Ty R e Y AT Y T
‘define end of subroutine

E.ND

1 IHEHEEHEEE

:: Subroutine init(regl’) :
:: Used to initialize the data translation A/D board :
‘% Input regl” . *
:: Integer Register of data translation board :

FHHHBHEEHHEHHEHRHHHHHHEHEHHHEHHOHHHEHHHEHOHHHHEHEEHHEEEEE
‘%% This subroutine closely resembles that of page 10-¢ »»
‘%% of the User Manual for DT2801-A Series Single Board
‘%% Analog and Digital I/0 Systems for the IBM Personal
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‘3¢ Computer. %
bt L b D T DI T s I I ST IV TV VIV S VIVIVEVIVE VIS IVIVIVIVIOre
‘define init as a procedure with regl” as a passed variable
Sub init(reglZ)

‘define reg2”Z and temp as local variables
‘local variables are those particular to this
‘procedure and have no connection with those of
'the_same name outside of this procedure

Local reg2Z,temp

‘define reg2’/ as base address +1 which defines
' address of command register and status register
reg2/Z=reglZ+l

‘check for error
If not ((Inp(reg2Z) and &H70) = 0) then
Print “Error while initializing board"
nga.'!.% crash(regl’)
i

'‘Stop the DT2801-A board ration
Out reg2? »aHF ope

' the data out ister
Tm:y Inplregl”) re9

' this WAIT statement causes the pro?m to loop

' until bit 2 (ready bit) of reg2Z (the status register)
* is set. The program then goes on to the next

¢ aexecutable statement

Hait reg2”Z,sH4

‘this OUT command writes the command “1" (CLEAR
' ERROR) to reg2Z (the command register)
Out reg2Z,2Hl

‘define end of procedure
gnd sub

[ ]

:: Subroutine crash(reglZ)

‘% Used to clear the data translation A/D board in
:: the event of an error.

%  Input regl/

T T T T T TR s
' This subroutine closely resembles that of page 9-38
* of the User Manual for DT2801-A Series Single Board
' Analog and Digital I/0 Systems for the IBM Personal

* Computer,

X K XK KX

36263 INHHHHEHHHEHOIHHOHHEHHEE
‘define Rroceduro crash with regl/ as passed variable
Sub crash(regl’)

'define reg2Z as local variable, .
‘local variables are those particular to this
‘procedure and have no cornection with those of
'the same name outside of this procedure

Local reg2Z

‘define reg2’ as base sddress +1 which defines
' address of command register and status register
reg2Z=reglZ+1

'st the DT2801-A board ration
Ou'topmgz'/.,&HF ope

' ty the data out ister
t$= nplregl’) ree

‘this OUT command writes the command 2" (READ ERROR
' REGISTER) to reg2/Z (the command register)
Out reg2Z,&H2

' this WAIT statement causes the program to loop
until bit 0 (Data Out Ready) or bit 2 (Ready)
in the Status Register is set. Then, reads

* Data Out Register

Wait reg2Z,2H5
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‘read the data out register
Errorl=Inp(regl’)

* this WAIT statement causes the program to loop

' until bit 0 (Data Out Ready) or bit 2 (Ready)
' in the Status Register is set. Then, reads

' Data Out Register

Nait reg2/Z,&Hs

'read the data out register
Error2=Inp(regl?)

‘print error codes to screen
Print "Error 1 = “,errorl

Print "Error 2 = ",error2

Print "Check for valid register"

‘define end of procedure crash
End sub

:== wease IMPORTANT INFO o666 ==
= =2
‘a= ram name: SURFARE.BAS ==
‘== up prog : SURFARE.BAK ==
‘=z ==
L]

:Pl_!OGRAM WRITTEN: 2-9-89 '
:== PROGRAM NAME: SURFARE.INC ==
=23 ==
‘== This program computes the patient's body surface ==
‘zz  grea. ==
sz ==
‘=z This $INCLUDE program contains the PROCEDURES: a=
:== SurArea ==
=3 ==

! PPP
:ﬁp’eg PROCEDURE NAME: SurArea pPp
'% PROCEDURE TO COMPUTE BODY SURFACE AREA OF PATIENT %

' pefine SurArea as a PROCEDUR
SUB SurArea (h.xght,htmxt#,mxdwt,utmxt‘,wrfnm,wa'l:o)

‘If height is in mchu tin), then convert
' to centimeters (
IF h{mx'ts"'lmHES" THEN
hite=2.54%height

ELSE
hite=height
' Defmo end of IF block
END 1

' If weight is in (lbs), then corwert
' to k?l... rams (Rm‘ ’

IF wtunit$="POUNDS" THEN

ELSE wate=0.473592xweight

wate=weight
' gefim end of IF block
' Computation olf’ugzhent body surface
' area using
surfarea=(wate)<¢o0. %Silhxtomo 745%0.007184

locate 6,10
* Print surfarea to screen .

PRINT “"patient body surface area is "jsurfarea

' Define end of PROCEDURE SURFARE
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END suB

:ff Wo0ee IMPORTANT INFO ©666¢ ==
‘== ram name: atimer2.bas ==
:== Bargat.p prog : atimer2.bak ==
== ==

PROGRAM WRITTEN: 3-2-89 '
PROGRAM MODIFIED: 5-24-89

‘== PROGRAM NAME: atimer2.bas ==
'a= =%
‘sz This program contains timer functions activated ==
‘== by function keys =3
t== ==
atimer:

'st;rt(;i).mrltb timal
on s ime
keylg on 9o

‘update timerl

on kezl 10) gosub timeupdatel
key(1

‘start timer2
on key(1l) gosub time2
key(l) on

te timer2

on key(9) gosub timeupdate2
key(9

‘start timer3
on Key(3) gosub time3
key(3) on

‘update timer3
on key(B) gosub timeupdate3
key(8)

r:eturn

SUBROUTINE NAME: TIMERBOX
SUBROUTINE TO DRAW TIMER BOX

CRERE

‘set palette color 12 to red (60)
palette 12,60

‘define color of ‘tcx't as blue (1) and background

'as 1i

color TS

'dafmo begmnmg row and column and end row and column
row/
row/-la ‘min row is 1, max column is 23

l:goll.'so . . .
0l7=79 ‘'min column is 1, max column is 79

‘assign begimning and ending rows and columns to variables
' for use 1n dxsplayzng current time

C row/.= row/

C row/,= row?

et
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' Fird middle row and column
middlerow’=( cndrow/-begrow/ )/2+begrow?’,
wmiddlecol’=({endcol’Z-begcol’)/2+begcol”

‘define color of text as blue (1) and background
‘as light blue (7)
color 1,7

‘fill box with color of chosen background
for linespaces’ -begrou/#l to endrou?
locate lmespms/

print_space$( i/ 317)
next linespaces’

‘define color of toxt as blue (1) and background
‘as lxgh
color 1,3

‘top left corner
locate row’ ;begcol”
print chr$(201)

‘define eolar of tcxt as blue (1) and background
‘as light blue
color 1,3

‘border across

for rri= begoo.l/u to endcol’-1
locate rowZ srrs

print chr (275)

next rr4

‘define color of iext as blue (1) and background
‘as light blue
color 1,3

‘draw double line down fron top border at col begcolZ+l6
locate row/ ,begcolZ+l
print chr$(253)

‘defm. eolor of tox'l: as blue (1) and background
'as 1i

color T

‘draw double line down at col begcolZ+1é

for oc/=begrow/+1 to endrow’-1

locate cc/, 1/+16

print chré(l
next cc/

‘define eolor of toxt as blue (1) and background
‘as 11?\
color 1,3

‘draw single line down from top border at col 57
locate row/. sbegcolZ+27
print chr$(239)

'dofmo color of 'tex'l as blue (1) and background
‘as 11?1
color 1,3

'draw single line down at col 57
for cc/=begrow/+l to endrow/-1
locate ec/,begeoll. 27

pr:.rtrt chr$(15

'dof:no eolor of 'I:ox'l: as blue (1) and background
‘as light blue (
color 1,3

‘draw single line down from top border at col 68
locate row/ ,begcol”Z+38
print chr (209)

‘define color of {.xt as blue (1) and background
‘as hgh

color 1,3

;drau single line down at col 68

‘=begrow/+1 to endrow/~1
locate cc” bogeol
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prirt\t chrt( 169)

‘define color of t-xt as blue (1) and background
‘as light blue (
color 1,3

'top right corner
locate row/ sendcol”
print chr$(187)

‘define color of toxt as blue (1) and background
‘as hgh
color 1,3

‘right side

for ccZ=begrowZ+] to endrow’-1
locate ccZ,endcol”

print chr$(186)

next cc/

‘define eolor of toxt as blue (1) and background
‘as 11?1
color 1,3

‘draw lines across from side border at col 79
locate begrow/+3,endcol”

rint chr$(183)

ocate row’+5,andcol”

rint chr$(184)

ocate row/+7 ,endcol”

rint chr$(181) .

ocate row/+9,endcol”
print chr$(181)

‘define eolor of text as blue (1) and background
‘as lxgh

color 1,3

‘bottom nd\t corner

locate endrow’,endcol’
print chr$(188)

‘define color of toxt as blue (1) and background
‘as light blue
color 1,3

;bOtto'; mil 1 to begcolZ/+l st 1
or rri= -1 to +1ls -
locate endrow/,rrZ ®
print chr$(2495)

naxt rr/

'dofmo color of {.xt as blue (1) and background
‘as light blue (
color 1,3

‘draw lines up from bo{ton border at row 23
locate endrow/,begcol”/+1

rmz chrs( 213) Le27

ocate endrow’,begcol’+

rm{d;;z( 213 ;begooll 38

ocate row. +
print chr$(217)

‘define color of icxt as blue (1) and background
‘as light blue
color 1,3

ibot:onﬂl;gft gornor v

print chré(210) oo

‘define oo].or of 'toxt as blue (1) and background
‘as 11?1

color 1,3

‘left side
for cc/=endrow’~1 to begrow/+l step -1

locate ccZ, 17
prmt d‘nrslggz‘io
next cc/
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‘define color of tex'l: as blue (1) and background
‘as hght

color

‘draw single line across row 15

for rr/‘begwl/+17 to endcol/

locate row/+3,rrZ

print ch (96)
next rrZ

define oolor of text as blue (1) and background
'-s hgh
color 1,3
‘draw C‘OSSIF?S
locate 3,begco1/016
rint chr$(234)
ocate rou/os,begeol./oﬂ
rint chr$(2 5

ocate 3,begcol’Z+38
print dbeg‘ 236 )

‘define eolor of toxt as blue (1) and background
‘as 11?1
color 1,2

‘draw double line at row

for rrisbegcolZ+l to emleol/-
locate row/+5,rr/

print chr$(205)

next rr4

‘define color of 'l:ext as blue (1) and background
‘as light blue
color 1,3

‘draw single line from side border on row 17
locate begrow/+5,bcgeol/.
print chr

'dcfino ?:olor of toxt as blue (1) and background
' i
c:ior »3

igm‘cmsxngss,muu‘
rint chr$(216)

5 05—
print chr$(236)

‘define eolor of text as blue (1) and background
‘as hgh

color 1,3

‘draw single line fron];xd. border on row 19

locate row/Z+7,
print chr$(299)

‘define color of tox't ss blue (1) and background
‘as light blue (
color 1,3

‘draw single line on

for rrZsbegcolZ+l to ondool/-
locate begrow/+7,rr/

print chr$(296)

next rrZ

‘define color of toxt as blue (1) and background
‘as light blue
color 1,3

‘draw crossmg
locate row #7,begcol/+16

r:nt yhad 1?)7 »begeolZ+27
ocate row/+ L+
rint c:beg( 197}

ocate row/+7 ,begcolZ+38

print chr$(197)
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'dofmo color of toxt as blue (1) and background
'as hgh
color 1,3

!draw single line from border on row 21
locate row/+9,begcol”
print chr$(199)

‘define oolor of iext as blue (1) and background
‘as lxgh

color 1,3

‘draw single lmo on 21,

for rrizbegcolZ+l to ondool/-l.

locate rOW/ 49y rrs

print chr$(196)
next rrZ

‘define color of ‘lox'l: as blue (1) and background
‘as 11?5
color 1,3
‘draw c-ossxngs
locate 9.begool/+16
AR AT
ate
rint chre(197)

ocate begrow’+9,begcol’/+38
print c«\rg( 123)

'dofmo oolor of tox'l: as blue (1) and background

‘as hgh

color 1,3

‘define timer row and timer column for printing of info

7/ =! row/,
AoV chegron

‘define text color as blue (1)
‘and background as cyan (3)
color 1,3

‘locate and print ‘I:x'tlo timer %1
locate trow/+6,tcolZ+1
print timel$

‘define text color as red (4)
‘and background as cyan (3)
color 4;3

‘locate and print title timer %2
locate trou/fs,tcoll+
print time2$

'dof:no text color as black and
baokgs as cysh (3)
color 15,3

'locate and print title timer 33
locate trow’/+10,tcol’+1
print time3$

'locate and print current time title
locate trow/+5,tcol”+5
print"CURRENT TIME"

'defmo text color as blook and
' back g as cyan (3
color 15,3

‘locate and prm‘t start time title
locate trowz+l,tcol”+19

rint"start’

ocate trow/.GZ,tcoll.i'ZO
print"time"

'dofmo text color as black and

' background as cyan (3)
color gS,S

'‘locate and print update time title
locate '!row/g‘n"zcol/+

print*update’
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locate trow’Z+2,tcolZ+31
print"time"

‘define text color as black and
' backgro\nd as cyan (3)
color 15,3

!locate and print update elapsed title
locate trow/el,tcol7szs T+
rm‘lt"elapsed

ocat trow/oz,tcoll+33
print "h

'defmo text color as bltek and
as cyan (3
eolor 25,3

'locate and print units of timers
locate trow/+6,tcol’+18
gnnt"Hrsbh;Sec"

ocate trow/+4,‘|:eol/+43
grmt"urn‘hs&c

ocate rou/+4,too1/+3z
print"Hri;Mn3Sec”

‘Define end of subroutine TIMERBOX
RETURN

ggg SUBROUTINE NAME: TIMEl
% SUBROUTINE TO START TIMER #1

33338

‘. Define TIMEl as a SUBROUTINE
timel:

‘define text as blus (1) and background as light blue (3)
color 1,3

'reset parameter for timing after midnight
{1m11bg:d= no oh

'gsug\ shr'l: time of timer 81 to timels
timel3=time

'locate and /prmt s{art time for timer #1
locate trow”+6,tcolZ+58
print timels$

‘assign timer to timel
timell=timer

‘set color t setti
S DL setting

‘define end of subroutine TIMEl
r;otum

SUBROUTINE NAME: TIMEUPDATEL
SUBROUTINE TO UPDATE TIMER #1

33333

' Define TIMEUPDATEl as a SUBROUTINE
timeupdatel:

*location of timer %1 update

locate trow”’+5,tcolZ+49

color 1,3

‘print timer #1 update time
print time$

‘assign value of current time to variable atimerll
atimerll=timer
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‘compute elapsed ti
‘timet.pd:'tengatim:'ﬁ-timn

‘reset parameters if after midnight
if time tell<0 then
timellbmid=86400-timell
'_t;m11=0
i

' te elapsed time aft idnight
S eundato oot inar 1 i neTl iohY i

' te hours
hrl =ti tel/3600

‘compute minutes
minl=( timeupdatell-3600%fix(hrl)}/60

‘compute seconds
secl=(minl -fix(minl))/60

‘round seconds to proper number
if secl-int(secl)<= 0.5 then
secl=zint(secl)+1
else
secl=int(secl)

if

‘reset hours value if after midnight
if intthrl)=26¢ then hrl=0

'assign whole numbers to variables for printing
hrl=fix(hrl)

minl=fix(minl)

secl=( fix(secl¥*10))/10

'CALL PROCEDURE TO PRINT TIME IN PROPER FORMAT
call prtupdate(hrl,minl,secl,formatls$)

'location of timer disghy on screen {(row,column)
locate trow/+5,tcol’/+3

‘print timer on screen using specified format
print using formatl$s hrl,minl,secl

‘set color to previous setting
color tdckrZ,bkekrZ

‘define end of subroutine TIMEUPDATEl
r;etum

SUBROUTINE NAME: TIME2
SUBROUTINE TO START TIMER #2

PP
PPP
PPpP
pPP
pPpP
pPp

ppPp
PPP
PPP
PPP
PPp

' Define TIMEZ as a SUBROUTINE
ime2:

‘define text as RED (5) and background as cyan (3)
color 5,3

‘reset paramaeter for timing after midnight
timZZbgid=0 no h
‘assign start time of timer %2 to time2s
time22$=time$

'locate and print start time for timer #2
locate trow’/+3,tcol”/+68
print time2$

‘assign time2 as timer
time22=timer

'set color to previous setting
color txckeZ,bkekrZ
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‘define end of subroutine time2
return

PPP
'PPP SUBROUTINE NAME: TIMEUPDATE2 it
4 SUBROUTINE TO UPDATE TIMER #2 i

‘location of update time for timer %2
locate trow/+5,tcol”+19
color 4,3

‘print update time of timer #2
print time$

‘assign value of current time to variable atimer22
atimer22=timer

'compute elapsed ti
timeupdatez2catimer22-time22+timez2bmid

‘reset parameters if after midnight
if timeupdate22<0 then_
time22bmid=86400-time22
t¥m22=0
i

'compute elapsed time after midnight
Do e e e oY hmid

‘compute hours
hr2 =ti=upd:t022/3600

‘compute minutes
min2=( timeupdate2-3600%fix(hr2))/60

' te seconds
sec2=(min2 -fix(min2 ))*60

'‘round seconds to proper rumber
if sec2-int(sec2)>= 0.5 then
sac2=int(sec2)+l
else |
sccg;mt( sec2)

i

'resaet hours value if after midnight
if int(hr2)=26¢ then hr2=0

'assign whole rnumbers to variables for printing
hr2=fix(hr2)

min2=fix(min2)

sec2=( fix(sec2%100))/10

*CALL PROCEDURE TO PRINT TIME IN PROPER FORMAT
call prtupdate(hr3,min3,sec3,format3$)

'location of timer display on screen (row,column}
locate trow/+6,tcol’/+40

'print timer on screen using specified format
pgint using format2s$; hrz,:gnz,sccz

‘set color to previous setting
color txckr’,bkckr

'‘define end of subroutine updatetime2

r;eturn

g pED
'PPP SUBROUTINE NAME: TIME3 PPP
'PPP PPp
'PPP SUBROUTINE TO START TIMER #3 PPP
'ppp PPP
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'.t° Define TIME3 as a SUBROUTINE

ime3:

‘define_text as black and background as cyan
color 15,1

;:;:;; b:gs:goier for timing after midnight

‘assign start time of timer 83 to time3$
time33s=time$

'locate and print start time for timer 23
locate trow/+10,tcol’+18

print time33$

‘define time3 as timer
time3=timer

'set color to previous setting
color txckrZ,bkekrZ

‘define end of subroutine time3
return

1

:% SUBROUTINE NAME: TIMEUPDATE3 %
'PPP SUBROUTINE TO UPDATE TIMER #3 PPP
' Dafine :

timeupdate.

'location of update time for timer 83
locate trow/+9,tcol/+29
color 15,3

‘print update time of timer 83
print time$

‘assign value of current time to variable atimer33
atimer33=timer

' te elapsed ti
timeupdate3soa timerss-time33+tina3sbmid

‘reset parameters if after midnight
if tim te33<0 then
time3bmid=86400~time33
t$m3=0
i

‘compute elapsed time after midnight
e taEs i T e g mid

‘compute hours
hr3 =timeupdate33/3600

‘compute minutes .
min3=( timeupdate33-3600%fix(hr3))/60

‘compute seconds
saec3=(min3 -fix(min3 ))*60

‘round _seconds to proper number
if sec3-int(sec3)>= 0.5 then
sec3zint(saec3 )+l
else

end if

sec3zint{sec3)

‘reset hours value if after midnight
if int(hr3)=2¢ then hr3=0

‘assign whole numbers to varisbles for printing
hr3=fix(hr3)
min3=fix(min3)
sec3=( fix(sec3%100))/10
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*CALL PROCEDURE TO PRINT TIME IN PROPER FORMAT
call prtupdate(hr2,min2,sac2,format2$)

‘location of timer display on screen (row,column)
locate trow/+9,tcol/+40

'print timer on screen using specified format
print using format3$; hr3,min3,sec3

‘sat color to previous setting
colar txckrZ,bkekrZ

‘define end of subroutine timeupdate3
return

PROCEDURE NAME: PRTUPDATE
PROCEDURE TO PRINT UPDATE OF TIMERS

33388

' Define PRTUPDATE as a PROCEDURE
‘set up the proper print format for timers
sub prtupdate(hr,min,sec,format$)

‘this if block prints leading zerces for
'the appropriate number of hours, minutes,
‘and seconds less than 10

'if br, min, and sec sre all less than 10

‘then print leading zeroes for all three

if (hr<10) and (min<10} and (sec<l0) then
format$="08;0%;0%"

‘if hr and sec are less than 10
‘then print leading zaerces for hr and sec
elseif (hr<l0) and (min>=10) and (sec<l10) then
format$="0%)%%;08"

'if hr and min are less than 10 .
*then print leading zeroces for hr and min
elseif (hr<l0) and (min<10) and (sec>=10) then
format$="00300330"

'if hr is less than 10
*then print a leading zero for hr
elseif (hr<l0) and (min>=10) and (sec>=10) then
format$="0%3%%300"

*if min and sec are less than 10
‘then print leading zeroces for min snd sec
elseif (hr>z10) and (min<l10) and (sec<l0) then
format$="82:08;08"

'if sec less than 10
‘then print leading zero for sec
elseif (hr>=10) and (min>z10) and (sec<l0) then
format$="48;88:08"

‘'if none are less than 10
‘then print no leading zeroes
elseif (hr>=10) and (min>=10) and (sec>z10) then
formats$="sn;88;88"

‘if min is less than 10
‘then print leading zero for min
elseif (hr>=10) and (min<10) and (sec>=10) then
format$="0030%;08"

‘end of if block
if

'‘define end of subroutine PRTUPDATE
end sub
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066t IMPORTANT INFO 663

B;ogram name: curtim.bas
ckup prog : curtim.bak

PROGRAM WRITTEN: 4-16-89
PROGRAM MODIFIED: 5-16-89

PROGRAM NAME: curtim.bas == SUBROUTINE: currentime
‘2= This subroutine calls updates the current time.

‘==z

L T F T 1 T T T T T Y Ty pgie
‘define currentime as a subroutine
currentime:

'sat flag to not print time during graphi
IF ff1399.=13 THENPGOTO EENDIT no g "o

‘set text color to light blus and background color to cyan
color 1,3

‘locate text at p r row and column position
locate Cbegrow/+4, 17+2

‘print current time on screen
print time$

‘set color to bﬁmious setting
color txckr?,bkckrZ

‘label to end subroutine

EENDIT:

‘define end of subroutine currentime

return

-
:== Wk IMPORTANT INFO 66e =
‘== ram name: PUMCAL.BAS =
t== up prog : PUMCAL.BAK =

PROGRAM WRITTEN: 2-24-89
PROGRAM MODIFIED: 5-22-89

‘z=  PROGRAM NAME: PUMCAL.BAS

=z
'z This ram computes f resenti
‘== blood p\'::g pulses per s and oo'r?;utes ih:gpum

‘== output and the normalized flow rate printing both
‘== on the screen
‘==

'DEFINE PUMCAL AS A SUBROUTINE
pumcal:
‘call subroutine to read rate of blood pump

GOSUB FREQ

‘call subroutine to compute pump t

COSUB PumpOutput ® outpu

‘call subroutine to compute normalized blood flow rate
60SUB NormBlood

' define end of subroutine pumcal
return

L]
tz=
== SUBROUTINE NAME: FREQ

subroutine to read rate of blood pump
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‘define FREQ as a subroutine
FREQ:

‘initialize counters
CHANGEZ=0

*specify digital port 0 being set for input of pump rate
portZ=0

call procedure to set port for input
CALL sntdxgxt( ngl/,porptg.l thite

‘assign tme rog started to a variable for

'use i1n calculations
txmstart-hmr

'xf block used to read pulses for spproximately
‘one second
15 IF TIMER-TIMESTART < 1 THEN
R re to read input from dxgxhl port
zsc LL readdig( &H2ec,port,chenge’,data.value’)
END IF

‘compute time data collection stopped
timestop=timer-timestart

‘compute f of input
rate=(cha './(tims{op';gu

'locate begrow’, 17
‘print using “S#%.%"jrate

‘define end of subroutine FREQ
RETURN

‘== SUBROUTINE NAME: PUMPDAT ==
=z ==
‘== subroutine to read pump data from pump.dat file ==
‘== ==
‘define PUMPDAT as a subroutine

PUMPDAT :

' file pump.dat to read data as #10
OPEN “c: \mm.tor\pwp dat" FOR INPUT AS %10

‘read t of pump from pump.dat file
INPUT SP,puptype

ype$ is ROLLER then read data for roller pump

if pump
‘ B!i_lng $="ROLLER" THEN
IX numberollers, tubediameter,
nm:ts,arclength.arclen\nxts,pmwol

étége punptype$ is PULSATILE so read stroke volume of pump
INPUT %10, stokevol

‘end_if block

END IF

rolose fil dat %10
closE 1 = P

‘define end of subroutine PUMPDAT
RETURN

‘== SUBROUTINE NAME: PumpOutput
== subroutine to compute pump output
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‘define P t as ubrouti
p i tpul.tl:pmtpu a subroutine

Aaas I T TR N T T Y R Y Y Y P P PP PO POV PP PPy
' ype of blood
IF pumptype$="ROLLER" THEN

'\\\\\\\\\\Y\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Y
If diameter is in inches (in),
' then convert to centimeters (cm).
F tubediaunit$="INCHES" THEN
"“'Ef_‘éé'=z' 19%tubediemeter

tubediaztubediameter
' %:llf)i?: end of IF block
ZATHRTAATATATEALATHTATLRLRTRAL LR LT RLR AR LR A LRSS
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
f arc length is in inches (in),
*  then convert to centimeters (cm).

IF arclenunit$="INCHES" THEN
arclen=2.54*arclangth

ELSE
arclen=arclength

' gﬁ;"ﬁ: end of IF block
ZANTHHLALATLTAHATIAT LT TATALLR AR R L LLAR LR AR AR LR,

'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
computahm of roller pump volume in cubic centimeters

rollers)/(arclen)®(3,1416 )%( tubedia)¢2)/6

BANNNNY \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
‘hhon of roller pump rate in_pulses per minute
pi

low-goi lses per
revoluhon of tgo roller going pu pe

[60 seconds/minutel/

[]
: roller pump rate = [rate (cycles/sec))x
: [100 pulses/rev]

rate=(rate)*(60)/(100)
'\\ N\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

ZAALATEHTLIITRRTELL TR LGRS
étéze pump type is PULSATILE

'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
comu at mn of pulsatile pump rate in pulses per minute
evxce produces 1 low-going pulse per pulse
aphragm

1
N lsatile pump rate = [rate ( la/sec) Ix[60 seeonds/mnuhl/
. P [ c¥°o/pulse of diaphragml*
rate=(rotae)*(60)
HAATATATATIATATALATLAT LR LRI T R LR RRA LR R ARG AN AN

'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

pump volume of pulsatile pump is equal
' to stroke volungu in cubic centimeters

rokevol
RS \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

éggf%r;o end of IF block

B T YTy Y T T T T P F O eewy

A AR 2T T LT T Y Ry g N YT P P TPy

'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
computation of pump output in milliliters

: per minute

: 1 cubic centimeter = 1 milliliter

L]

pump output = (pump voluma) * (pump rate)
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ol )%( rate
S SNNNNY \\\ SNUNNRNSNNNNY \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'a;ﬁx otext color to tkckrZ
r7

'assi?: background color to bkekrZ

‘define color for dxsp ay

‘blue text (1) and light blue background (3)
color txckrZ,bkckrZ

‘turn timer off
timer off

'locate and prmt aloulated pump output
locate begrow/+12,begcol’+76
print using "$5¥§8";pumpout

*turn timer on

timer on

"!gefm. end of subroutine PumpOutput

L¥+ ==
‘==z SUBROUTINE NAME: NormBlood ==
‘== 2=
‘== gubroutine to compute normalized blood flow rate ==
txs ==

‘define NormBlood as a subroutine
NormBlood:

' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
e{zgputahon of normailzed blood flow rate using
mathods

1. NBFRSA=( out t)/(body surface area)
units: g/ T

2. NBFRWT=( output)/(patient weight)
! units: E/ pu pa igh

'//////////////////////////////////////////////I///////////
compute NBFRSA using body surface area in
' units of ml/min/mé¢2

NBFRSA= t/surforea

SI117777777777 //////////////////////////////////////////////

'/////////////////////////////////////////////////////////
te NBFRWT using patient weight in

' units of ml/minvkg

NBFRWT= /vote

ZATERHATELATHIAIITLATHRTRLRRRRR R RL AR SRR NS

"turn timer off
timer off

'locanto and print normhzod blood flow rate using

surface area guﬂ L2419

locate
forls"’t#

PRINT USING forl#ﬂBFRSA
‘turn timer on

timer on

‘turn timer off
timer off

'loato and prmt normalized blood flow rate using
ght of patient
loca beg’ou/s\ss »begcolZ+79

for2s$="
PRINT USING for2$iNBFRWT

*turn timer on
timer on
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‘== SUBROUTINE NAME: PATDAT a=
‘sz subroutine to_read patient information from ==
‘z= patient.dat file ==

‘define PATDAT as a subroutine
ATDAT:

p

'ogen file patient.dat to read patient information as #11
OPEN "C:\monitorl\patient.dat" FOR INPUT AS $11

' read of punmp from patient.dat file,
INPUT #11,patname$,sexs$,idnum$,age,ageunits,
height,htuni t8,weight wiunits

‘close f]i.le patient.dat %11

CLOSE #1
‘define end of subroutine PATDAT
l'!ETURN I .
- - - - v - - - - - e
I per -
::s 1666¢ IMPORTANT INFO 9666¢ ==
== ==
‘== ram name: HB.BAS ==
‘== up prog : HB.BAK =3
t=s ==
e - o - - - -

’ PROGRAM NRITTEN:  3-28-89

'  PROGRAM MODIFIED: 5-22-89

== PROGRAM NAME: HB.BAS == subroutine name: hbOXSAT

it This program reads one analog input that has _
‘== voltages representing Hemoglobin content, arterial
‘== oxygen saturation d venous oxygen saturation
e € ETar ks S T T ol £l |
muitip 9 1 npu fionally S
‘==  program reads digital port 1 to distinguish which
‘== vollage represents what guant:ty! .
‘== Also, this program reads the analog input_for
:== flowrate and calculates the oxygen consumption .
==

‘define hbOXSAT as a subroutine
hbOXSAT :

‘call subroutine to read analog values from DT2801-A
'reads values for hemoglobin, venous oxy:
‘saturation, arterial oxygen saturation, and

‘the flow rate

GOSUB READO2

‘call subroutine to compute decimal values for
' lobin, venous oxygen saturation,

‘arterial OXE saturation, and the flow rate
GOSUB COMPUTEDECIMAL

‘call subroutine to compute o consumption
GOSUB O2CONSUMP ygen -

‘define end of subroutine hbOXSAT

SUBROUTINE NAME: READO2
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‘==

t==s subroutine to read analog voltage for

‘==z hemoglobin, venous oxygen saturation,

‘== arterial oxygen saturation, and flow rate

';gefxm READO2 as a subroutine
T Y YT Y T Y VY Y Y YO PV PV P VPOV PP P PO T T ews

A dlIII TSI LRSS IS LIL AL T T I LS NEFTTLLLY Y
[
+

+
': DEFINITION OF VARIABLES +
. +
aanaanaadt g S S
+ +
', +
'+ specify digital port bo: set for input +
‘e used in proeedurg: gg readdig +
‘s this port is used ‘I:o dxs inguish betwoen +
'+ HB, Oxygen sat in, and Oxygen sat out +
, portZ=1 .
'+ define gain coda for DT2801-A as GANEZ +
‘e ,used in procedure adin +
” GANEZ=0 .
'+ define channel from which to read analog input +
‘e used in procedure adin +
. CHANNELZ=7 .
'+ define gain for specific gain code as GAINZ +
'+ _used in?;av-oo.:m:lur-cpggmpu'l:cga +
" GAIN/=2¢GANEZ .
‘. assign start time to a variable for later use +

begintime=timer

B AP A Meaae AoaseaRaasas st A A RE TR S S R R e T R
*turn event trapping off
$event off

‘call procedure to set digital port 1 for output

CALL dxgout( &H2ec)

T Y Y YT YT TN YT VY T T YV P UPFPUPEN
e SRR T T T e
123 read analog values from DT2801-A +
'0u+++0++++M++++0+++0+unuﬂoﬁ+++++M+++++++++++++++++

'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
go't v.luos for oxy?on ump tion calculahon

og (mulhplcxed input
"thai 011 ree data sets (HB, VO2SAT, AOZSAT) are input.
ZATAALITIALEHARALLTERLRR LR RLRLRL RV
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

call procedure to send g.tout/ to por't 1
'closes switch so tha ta is input
itout/=158
EL writdig(&H2ec ,dxgxtout/ )

'‘pause 5.25 msec
for wo/z1l to 2000

2XKZ
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
ZARATATLTATATILTLHTEIATTARTIRTAT IR VRLR RIS
'call st.broutme to get a/d eonvorsxon value from

‘channel 7 mul'l:xplexed Amu .

CALL adxn(&HZec,GANE/;CH LZ ,BINARYVALUEZ)

‘assign hb ch{a in binary form to array hb
hbZ=bina gva lueZ

ARLATALHRTLTRAL AR ERLAR TR LR LR UL AN SANNASNS

'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

‘pause 5.25 msec

for xxxZ=1 to 2000

next )ooc/.

‘call procedure to send digitout”Z to port 1
'set all switches open

digitout”=0 L.

CA L writdigl &H2ec,digitout?)

se 10.5 msec
fxuxxx/.- to 40

next xxx/
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“HATELATERTTATITRLRLRRTRRRTRRRRRR RIS
ZALAETIRLATHETHATALAHARHATTRRTR LA RRL LRIV RS
‘call procedure to send digitout’ to port 1

‘closes switch so that V02 data is input

dxfxtout/ﬁ?s o

CALL writdig( &H2ec,digitout?)

‘pause 5.25 msec

for o=l to 2000

naxt xxx/

FAATHTEREL TR BLBRRRTRRRBRTRRI R GRGAL
ZALATEEREAATATATHRLR RTINS
‘call subroutine to get a/d conversion value from

‘channel 7 (multiplexed input)

CALL adin(&H2ec,GANEZ,CH L7 >BINARYVALUEZ)

'.ssig\ VO2SAT data in binary form to
., array vsat

vs-t/.=bmar¥value/.
FARLTHAAARATILTATRANH R LTRIRTL ALY
ZAEALHLMATIATATEHLIIR R LR LR LRI R LRGN
‘pause 5.25 msec
for xo=1 to 2000
next oo

‘call groceqbre to send digitout” to port 1
‘set all switches open

digitout”=0 ..

CALL writdig(2H2ec,digitout’)

RATHATARLLERLER LRI LRI LRR LRGN
AATERLELATIATIHHTRTIATLRRR LRI ULR AR LA
‘pause 10.5 msec

for xod=1 to 4000

next oo

‘call procedure to send digitout’/ to port 1
‘closes switch so that AD2 data is input
digitout’Z=63 ..

CAfL writdig(2H2ec,digitout?)

'pause 5.25 msec
for »xxx#=1 to 2000
t xxxZ

nex 4
ZATARTLATATATHTERIITATRLNTR LR TR RN
'call subroutine to get a/d corwersion value from

‘channel 7 (multiplexed ;mut.) .

CALL adin(&H2ec,GANEZ,CHANNELZ ,BINARYVALUEZ )

'assig\ AD2SAT data in binary form to
array asat

asatZ=binaryvalue/
-\\\\\\\\\\\\{22\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
ZHHATATHEATATHTATLTHLTRLLTALTHRRR R RLRRRA LR LRGN
‘pause 5.25 msec
for o021 to 2000
next oo

‘call grocedu re to send digitout’ to port 1
‘set all switches open
digitout’/=0 .. .
CALL wntd:gl &H2ec,digi tout?)
R R R L N A S SRS SSSSSSY
ZATALHIATATATALHHATATRTITRTRLH LR LR
et a s aa s g ey y e
‘call subroutine to get a/d conversion value from
‘channel 6 (flow rate from flow meter)
CALL adin{&H2ac,GANEZ,6,FLONRATEBINARYZ)
'turn event trapping on
$event on

'd;:;ée-end of subroutine READO2

SUBROUTINE NAME: COMPUTEDECIMAL

subroutine to compute decimal values for
lobin, venous oxygen saturation,
arterial oxygen saturation, and the flow rate
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‘define COMPUTEDDECIMAL as a subroutine
COMPUTEDECIMAL:

HHAHHEATATARATATHATRATIATIIR TR RS
‘define constants for conversion of data

‘10 gn/dl per volt for hemoglobin content

hbecon’=10

'100 percent t 1t f t
oo cant, ago points per vo or oxygen sa
asatcon/=100

‘set flowcon” by calculated pump out

IF PUMPOUT > 1000 THEN

'IF{&‘SOE per volt for flowrate

'10 liters per min for flowrate conwersion
EL;%WGFI

'0.5 liters per volt for flowrate
FLOW=0.5
‘1 liter per min for flowrate conversion

FLOWCON=1
‘define end of if block
END IF

‘assign text color to txckrZ
txckrZ=18

‘assign background color to bkckrZ
bkekrZ=14

‘turn timer off
timer off

‘locate and print flowmeter scale setting
color txekrZ,bkckrZ
locate 25,4
rint usi " SET FLOWMETER SCALE TO #8#3"; flow1000
ocate 25,
print® ml/v.”

‘turn timer on
timer on

‘assign text color to txckr”
txckrz=12

'-ssi?m background color to bkckrZ
bkekrz=0

‘change color to what it was
color txekr ,bkekrZ

ZALATALATATATATATTATIATILTATIAT LRGN

R R T N Y S N Y ¥
R D D R R R R T R T I o S A S S T P T R
‘e compute decimal value of analog voltages +
e R e e R a el

ZATHLAAATETATANLETATHHTIATLAARIETL R ILRRRURRRRRRNNRRNWW
'md analog values from memory locations send to
conpu e procedure to calculato digital values

computing values for hemoglobin, venous oxy saturation
'arienal X( ration, and the flow
N \\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

N \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
all subroutine to compute decimal number for

resenti lobin thb)
CALL mm(GAIN/ Z shb#

oompu'to hemoglobin content in units of gram/decaliter
‘us i, corwarsxon factor from sensor

hb#=
' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

ZALTHTATHLATLLHHAAELA LA EHERRRTH LR UL LLR AW
‘call subroutine to compute decimal rmumber for

‘voltage representing VO2SAT

CALL Ci (GAINZ,vsatZ,vsat$)
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‘compute percent venous oxygen saturation

‘using conversion factor from sensor

vsat#=vsatcon/xvsat#

: ATHTHTIATRTATRTHHIATELTILHRTIRLLLER LR AR LA

SANHTELATEATATIRTTIATIATRRTTR LIRS
‘call subroutine to compute decimal number for

‘volta reEresenhng AQZSAT

CALL C&PUT (GAINZ,asat/,asats)

‘compute percent arterial oxygen saturation

'using conversion factor from sensor

ssatS=asatcon/*asats

: ATLLLATLTALTIATIHLLTRIATHRATERRRLALL RSN

SANAHILTATATATTTATATHIATA LA TR TR TR LRSS
‘call subroutine to compute decimal number for

'flow rate

CALL COMPUTE(GAINZ,FLONRATEBINARY/ ,FLONRATES)

‘compute flowrate in units of liter per minute

'using conversion factor from sensor

FL TE#=FLOWCONXFLOWRATE®

: ARETALHLTHHITHRATATHTRLTIRLLLRR LR LRGN

‘define end of subroutine

l'!ETURN o

';: FEsssssss ==
:== SUBROUTINE NAME: O2CONSUMP ==
== ==
‘== subroutine to compute oxygen consumption ==
t== ==

‘define O2CONSUMP as a subroutine
02CONSUMP :

RS2 TITT TR TTT T Y Y T Y T YT VY VYOV P PO POTTYN
B A D A AR SRR LAl SOt SR e AR T2 IR T T T TP
'+ oxygen consumption is computed using the equation: +

LY +
'+ Oxygen Consumption = (Flowrate)*(Hb content)x +
‘s it (1.39 cc Oxygen/gm Hb)* . +
:: (change 1n Oxygen Saturation) :

RIS RIS SR IL LTS R L L AL PR TTE R TR RS Y Ry Y

22T RS TTTTII LI RSTTLILNZ TR TE LTI TR R E T O Yy

(Y +
'+ DEFINITION OF VARIABLES +
+ +
R 2 I T TR E T N N W T W P T P TP PP P PRy
‘e +
‘s o0z2c = consumption +
‘s icc oxygen per min) +
‘s hhs = hemglobin content (gm/dl) . +
'+ vsats = venous oxygen saturation (%) +
‘s asats = arterial oxygen saturation (%) +
‘e deltasats = asat#(x)-vsat®ix) +
‘e flowrates z flow rate (liters/min) +
‘s oconst = 1.39 cc oxygen per gm +
‘+ convertHB = 10 di/l +

+

AT ST RS LIS RS LAI IR FLLSTT ST L AL TR TR FLTL FL LY F
]

ATHRATRTHTALHHHERRRTRLE R RR LR R LR R RN
‘define constants

oconst=1.39

convertHiB=10

a2 T IR T R R Y Y Y YT X Y R PP
st R AR AR R R RS T SRR TR R TS
‘e compute oxygen consumption +
T R T N Y Y Y Y Y TP ST ooy

‘compute delta oxygen saturation
dﬂlmattﬂ asa t',-?l,gatt )/7100

‘compute o cons tion
o2c=f lmnamt*m:'v‘gr tHBxocons txdel tasats

'assi?\ text color to txckrZ
txekrz=2
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'assi?z background color to bkckrZ
'set color for display
color txckrZ,bkckr/

‘turn timer off
timer off

'specify locati f actual pump
i 'tey rovc;gn geg;colloz output
locate 17,66
prmt actual pump gu

f_flow=1 and flowrate >9.9 then flowrate$=9.999
prmt using "##38"3 flowrate®#%1000

‘assi?\ text color to txckrZ

=9

'assi?_! background color to bkckrZ
‘set color for display

color txekrZ,bkckrs

'locate and prm{ hemoglobin content
locate hbbegrow’+1,hbbegcol/+24
print using "#8.8%"; hb%

‘set color for display
color txckrZ,bkckrs

'loca{a and print arterul oxi saturation
locat row/+2 i

if osat8>99 1 {hen asat -92

print using "#8"; asats

‘set color for display
color txckrZ,bkckrs

'locate and prxn't venous xygen saturation

locate hbbegrow”+3 hbbegoo
if vsat#>99.1 thon’vsat =99
print using "88"; vsats$

'set color for dxsplay
color txckrZ,bkekr/

‘locate and pr:ntqo consumption

locate 17423
if_02c>999 then 02c=999
print using "S88"; 02C

;‘_tum timer on

imer on

: AATHEATLLATIRIIILTILLILATRR LRI RR RN RRRR SRR WL
‘define end of subroutine

"IEWRN

L] -
:f':' Wt IMPORTANT INFO 666k s=
‘== ram name: DOUT.BAS ==
‘== up prog : DOUT.BAK ==

:PROGRAH WRITTEN: 2-09-89
:PROGRAM MODIFIED: 5-19-89
‘== PROGRAM NAME: DOUT.BAS

tz=

‘== This subroutine calls subroutines to set digital
‘=z port 1 for ou put and sends a pulse to this port
‘=z to start the 555 timer for HB, ASAT, and VSA

‘== ifput to analog chamnel
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t==
L]
' JEIIIIIINN

': Subroutine digout(regl’)

|

'%# Used t saet digital port for output

‘% Input raglZ Integer Register of data
% 9 {'rgnslation board
"3 (base address)

XK KK K KKK KK K

FHHHHHENEHHOHHEEHHEIHHHHHHHEEHEHHEHHHHEHHHEHERHHERRHEIEE
‘#% This subroutine closely resembles that of page 12-3
'#% of the User Manual for DT2801-A Series Single Board
‘sx Analog and Digital 1/0 Systems for the IBM Personal i
:** Computer. 3
FIHHEHORREEE

‘subroutine TO SET DIGITAL PORT FOR OUTPUT
SUB digout(ragl”)

‘define reg2 local variable to
* this subroutine
LOCAL reg2Z

‘define reg2/ as base address +1 which defines
' address of command register and status register

reg2Z=reglZ+l

‘stop function of DT2801-A board
OUT reg2Z, &HF

‘call subroutine to initialize board
CALL init(2H2ac)

‘wait until DATA IN FULL flag is clear
wait reg2Z,2H2,8H2

‘wait until READY flag is set
wait reg2Z,&Hs

'write the SET DIGITAL PORT FOR OUTPUT command to
' command ister
out reg2Z,&

‘wait until DATA IN FULL flag is clear
wait reg2”,&H3,8H3

‘write the DIGITAL PORT SELECT byte (1) to the
' data register
out reglZ,l1

'wait until DATA IN FULL flag is clear
HWAIT reg2’,&H2,&H2

'wait until READY flag is set
MWAIT reg2Z,&H5

‘check for error

if (INPtreg2Z) and 8H80) then
print“error " .
‘call procedure to clear board in case of error
call crash( r_egl/.)

‘define end of if block

end if

‘defi end of sub di t
end sub o O 1ged
T T L T T T TS YA VIV VTS VEVS VS OVETIVPVVE 1V VIVIVIVE VT VEVIVIVEVIVIN

FHHHHEOHHOHHEHIBHEHHOHOEEOERE
‘%  Subroutine writdig(reglZ,digitout’)

»*
’ *
:: Used to write value to digital port :
(" *
‘% Input regl” Integer Register of data %
'3 translation *
i3 (base address) :
'
' digitout”Z integer number between 0 and
13 255 to be output to »
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i digital port »*
N NN HHEHHEOHEEOENE %
‘%% This subroutine closely resembles that of page 12-13 »x
‘%% of the User Manual for DT2801-A Series Single Board %
* 3¢ Analog and Digital I/0 Systems for the IBM Personal %
‘3% Computer. 3
i LT g T L e T

‘subroutine to write digital output byte

sub writdig(reglZ,digitout’)

‘define reg2 local variable to
' this subroutine
LOCAL reg2”

‘define reg2’Z as base address +1 which defines
' address of command register and status register
reg2/=regl’+l

‘stop function of DT2801-A board
OUT reg2Z, &Hc

‘call subroutine to initialize board
CALL init(&H2ac)

‘wait until DATA IN FULL flag is clear
WAIT reg2/,&H3,&H3

‘wait until READY flag is set
WAIT reg2Z,3H3

'write WRITE DIGITAL PORT IMMEDIATE command
' to command register
out reg2Z,&H7

'wait until DATA IN FULL flag is clear
wait reg2’Z,&H4,2H2

‘write DIGITAL PORT SELECT byte to the data in register
out regl”,l

'wait until DATA IN FULL flag is clesr
wait reg2Z,aH2,3H2

‘write DIGITAL PORT DATA VALUE byte to data in register
out regl”Z,digitout’

‘wait until DATA IN FULL flag is clear
wait reg2Z,&H2,2H2

‘wait until READY flag is set
wait reg2’,sH4

‘check for error
if (INP{reg2Z) and 2H8) then
print"error " .
‘call procedure to clear board if error
call crash(reglX)
‘dcf;rf\e end of it block
A

‘define end of procedure writdig
end sub

o= a0t IMPORTANT INFO sH666¢ ==
= e
s ram name: DIGIT.BAS =
s up prog : DIGIT.BAK =
‘ -

'== PROGRAM WRITTEN: 3-27-89 -

PROGRAM MODIFIED: 3-30-89 ==

PROGRAM NAME: DIGIT.BAS =
This program contain; subroutines:
se

igi
readdgg
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§ IHHHHEHHHEEHHEIHOEOHEEHEOEE ORI ENEHHEEOHEIHERHIHIEEE

': PROCEDURE NAME: setdigit(regl”,portX) *
s »*
:: procedure to set a digital port for input %*

*
' 3¢ Input: 12  Integer Register of data *
o reo 9O ionelation board  x
:: (base address) :
Y 3 portZ Integer dxgﬂal port select x
' 3% selects port 0 %*
i 1 selects port 1 %
3¢ 2 selects port 0 %*
"% and port 1 *
'3 *
Resisisisisioioisioioisioioisioioioioioisioioiviolsioioioioioisioisioioioioioioioioioioiorioioioioistoioiesoiotioloio
FHHHEHHHHEHEHEBHHEHHEHHHHHHHEOHHHHHHOHORHHEHEROHEOEENEEE
'#% This subroutine closely resembles that of page 12-3 %%
‘% of thae User Manual for DT2801-A Series Single Board

‘3%  Analog and Digital I/0 Systems for the IBM Personal %
'3#x  Computer. bolod
L T T T T T T T T TSIV IVISIvEes evs vevivevEererey
'defme setdigit as a procedure with regl”Z and port/ as

ssed variable

setdigitireglZ,port’)

‘define rggz as local variable to this subroutine
LOCAL reg

‘define reg2”Z as base address +1 which defines
' address of command register and status register

reg2/=regl/+l
*this OUT command writes the command F (stop command)

' to 2/ { register). This command returns
'th. DT2801-A tothoreadys.o
OUT reg2/Z, &H3

‘call the procedure to initialize the DT2801-A board
CALL init( &HZac)

' ilus WAIT statement causes the pro?rau to loop
* until bit 1 (DATA IN FULL flag) o NgZ/ (the
' status register) is clear. This guaran oes

' fhat the command register is

' _legally have a command unt‘ten to it.

NAIT reg2/ » &Ha , &H2

' thxs HAIT statement causes the program to 1

' until bit 2 of the status register (ready bxt)
' s set. The program then goes on to the next
' executable statement

RAIT reg2Z,&He

‘this OUT command writes tho command % (se'l: dtgxtnl
' port for input) to reg2”Z (command register)

'  this command sets the DT2801-A to the mdy state
OUT reg2”,&HF

* this WAIT statement causes the program to loop
u'\'h.l bit 1 (DATA IN FULL flag) o regZ/ (the
regxs'ter) is clear guann tees
thai comnd register is cup
gally have a command written to it.
"AIT regZ/, &HG , 2HE

:th!x,: ouT cgm?nddselzcts the dxg;tal port
or digita as port

' anzlnar:ges this gort nul:gn'r to the 14 ta

'in ister

OUT regl/,part”Z

* this WAIT statement causes the p I‘O$NII to 1l

' until bit 1 (DATA IN FULL flag) of reg2Z (ihe
' status register) is clear. Thas rantees

* that_the command register is empty and can

* _legally have a command written to it.

RAIT reg2”,&H4,8sH4

' this WAIT statement causes the program to loop
* until bit 2 of the status regzs'ter (rudy bit)
' is set. The program then goes on to the next
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' executable statement
WAIT reg2”,&H3

! check for error bx chacking status error flag
if_(INP{reg2/Z) and :H80) then

PeiT orathi regl?)

call cra 4

ond if 9

' define end of procedure
end sub

FHHEHHEHHEHHORREHRHLHHRHHNHHHHHEHRHNIHHHHHHRHIOEHEONENERNEE
:: PROCEDURE NAME: readdig(regl”,port’,count’,data.value’)

%

»*
3% procedure to read digital input byte at *
': a specified port *
' »*
e Input 12 Ift Regist f dat *
e res oo MlSnslation board  *
:: (base address) :
‘3 rtZ Ifteger ital t sdlect »
' po oger YL BaEInt et
:: 1 selects por 1 :
:i Output changd” Integer pu se counter %
: »*
K data.value” port valwe »*
" *
L]
‘s% this subroutine closely resembles that of page 12-9 »x
‘s of the User Manual for DT2801-A Series Single Board
‘#%  Analog and Digital I/0 systems for the IBM Personal ¢
e computer :

FHHBHHEHHHEHHHHHRRHERHHEHHHHHHHREHHIHEHHOBHEOHHHOOREEREE
‘define procedure resddig with reglZ, port’Z, and count” as
' passed variables

readdig( regl’,part/,change”,data.value?)

‘define reg2, low’, high” as local varisbles to
' this subroutine
LOCAL reg2/

‘define reg2Z as base address +1 which defines
' address of command registar and status register
reg2/=regl/Z+s

‘this OUT command writes the command F (stop command)
' to reg2/ (command register)., This command returns
' the S?ZSOI-A to the ready state

OUT reg2Z, &He
‘call the procedu
'CALL init(&H2ac)

' this WAIT statement causes the progm to loop
' until bit 1 (DATA IN FULL flag) ot reg2” (the
' status register) is clear. This guarantm
: that the y_and can

re to initialize the DT2801-A board

c ister is
legally have a command written €0 itf.
HWAIT regl”,&H6,&H6

! this WAIT statement causes the program to loop
* until bit 2 of the status register (ready bit)
' is set. The program then goes on to the next
' executable statement

WAIT reg2Z,8&H4

‘this OUT command writes the command 6 (read digital
' input immediate) to reg2” (command register).
OUT reg2Z, &H6

* this WAIT statement causes the proanm to loop
until bit 1 (DATA IN FULL flag) ot reg2Z (the
status register) is clear. This guarantees
that_the command register_is empty and can
egally have a command written to it.
WAIT reg2Z, &H3,&H3

' this OUT command identifies the port from which
' tlfn: data is to be read as port'/.P:nd sends it
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' to the data in register
OUT reg2Z,port/

* this WAIT statement causes the program to loop

' until brt 0 (DATA OUT READY flag) of reg2Z (tho
' statu rogxstcrl is set.

WAIT regZ/

s valus at regl’ equal to datsold
oATAGLBZ ST viToR: o

' this INP statcmt reads the data byte from the

ta ister
DATA VALUE/SZl[.ﬁg( :C;]./ )
' this WAIT statement caus m to loop
until bit 1 (DATA IN FULL flag)rog reg2/ (the

status register) is clear. This rantees
t_the command register is empity and can

legally have a command written to it.
HAIT reg2/,&H2,8H2
' this NAIT statement causes the program to 1

' until bit 2 of the status rogzster (re-dy b;t)
' zs:et. The program then goes on to the next
'  executable stateunn{

WAIT reg2Z,&H4

' check error flag of status register
IF (INP(reg2Z) &H8a) THEN
PRINT"error "

CALL crash{reg2X)

END IF

' increment counter if new valu. in regl”Z is different
'  from the old value in rag
IF DATAOLDZ<>DATA.VALUEZ THEN CHANGE/*CHMGE/OI

' define end of subroutine

gNDSlB
FHHHHEHHHHHHHHHENEHEHHHHEHHBHEEHHHHHHHHEHHEHHHEHHEHHRHEEHE

:,, Wusee IMPORTANT INFO seeet ==
t £ 4 ==
‘z= ram name: 6TEMP.BAS ‘==
:=8 up prog : 6TEMP.BAK ==
2= ==
: PROGRAM MRITTEN: 3-27-89 :
: PROGRAM MODIFIED: 5-21-89 '
:== PROGRAM NAME: 6TEMP.BAS ==
== ==
‘=z This d; lays snalog voltage that is ==
:“ input tg sp x-l:amlog ==
== s=
[ ] - - -
‘x= ==
=z SUBROUTINE NAME: GETIT =z
‘=3 ==
‘=z THIS SUBROUTINE GETS THE A/o CONVERSION VALUES FOR ==
‘== THE SIX TEMPERATURE PROBES ==
‘s =

‘define subroutine GETIT
GETIT:

' 0+++++M«M+00400++0+-MO0NuuﬂuﬂﬂnﬂuuﬂN»
VARIABLE DEFINITIONS

' ++++++++0N++M++++uﬂ++n+n+uMﬂuﬂuﬂuuo

L]

‘define gain code for DT2801-A as GANE/
GANE/

L}
‘define gain for specific gain code as GAIN/
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GAIN/=2/GANEZ

'dmens:on arrays for data for six charnels
DIM SGZ(6),VALUER(6
'+++++++++++++++++++++++++++++++++++++Nununon

R AL SRl S ALt LAt At et ta e R T2 TP TR
'+ loop to call subroutines to get A/D conversion +
‘s values and compute decimal number for voltage +
'+u++++++4+++++n++++4+++n+u++++++++++++++++u++

*the channel number 13 defined by CHANNELZ
FOR CHANNELZ=0 T

'skxp regdcx‘ng charnel if temp probe is not
connec
IF (TEMP$(channel”Z+2)="N/C") OR (TEMP$(channel’Z+2)="n/c") THEN GOTO 9111

‘call subroutine to get a/d conversion value
CALL adin(2H2ec,GANEZ ,CHANNELZ ,SGZ(CHANNELZ))

'uﬂ subroutine to compute decimal number for
‘vo
CALL C&PUTE(GAIN'/.,SG/.( CHANNELZ ), VALUES(CHANNEL })

‘call subroutine to compute value emge
CALL COMPUTETEMPERATURE(TMPUNITS ,VALUE' AINEL/ },TEMPVALUES(CHANNELZ))

'ass:.?\ text color to txckrZ
txckr7=4

'assign background color to bkckrZ
bkekrZ=5

‘set color for dxsplay of temperatures
color txckrZ,
‘color 4,5

‘turn timer off
timer of

'location of display on screen (row,colm)
LOCATE bbegrcm/od\amlhs bbegcol’+5

‘print value of temperature on screen
print using "%8%8%.8"TEMPVALUVE®(channel’”)

‘turn timer on
timer on

‘get next channel number

9111 NEXT CHANNELZ

L T N N Y Y YT R YT T T YY FY T T PEFTIIN
R 2 I T T T T T T T
'return to main program

RETURN

g - - o o o
:== I IHPORTANT INFO 166 ==
== ==
fz= ram name: graph3.BAS ==
:== garzﬁup prog : graph3.BAK =3
== ==
: PROGRAM WRITTEN: 5-09-89 :
: PROGRAM MODIFIED: 5-17-89 '
:=-— PROGRAM NAME: graph3.BAS ==
== ==

‘define subroutine graph3
graph3:

'iet e;lag place/=6 for return from escape key
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‘segment stat t which tells computer to start
':esecondso:dzm::gnni for‘ma:hine ooc.l: 0 star

‘set screen to text mode with color enabled
scresn 0,1

;:g: g;l:g so current time will not be displayed on screen

'turn timer off
TIMER OFF

's‘tog functions of all unused function keys
(1) stop
ey(2) stop

key(3) stop
key(4) stop
key(5) stop
key(6) stop
key(8) stop
key(9) stop
key(10) stop

' turn al% unused function keys off
o

‘set palette color 7 to yellow (65)
paletg: 7,65 ye

‘set palette color 6 to white (64)
palette 6,64

‘set palette color 3 to (52)
palette 3,52 cysn

‘set palette color 1 to blue (57)
palette 1,57

‘set palette color 2 t ta (58)
peletie 2,61 © fagen

‘set palette color 15 to WHITE (63)
palette 15,63

‘set palette color 0 to white (63)
palette 0,63

on key(6) gosub gorurmon
key |¥) ongo 9o
on key(1) ub GRAPH3
key (.{) ong':’s
‘clear the screen
2700 color 1,1

cls

'CALL SUBROUTINE TO DRAW GRAPH BOXES
60SUB GRAFBOXX

:begin menu selaction process

* dimension choice array
DIM choice$(7)

' assign line numbe
CHOICES$(1)=" 1."

' assign line nunber 2 to array element choice$(2)
CHOICES$(3)=" 2.»

' dafine LLINEZ as an integer used to locate text
' on proper row
Ltlﬁg'/.ﬂi

r 1 to array slement choice$(1l)
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' change color to white text and BLUE (1)
' backgrounds locate the text at row 8 and
column 183 print CHOICE$(1)
COLOR 15,1
LOCATE llineZ+7,18
PRINT CHOICES$(1)

' 0.0.6.6.6.0.0.0.6.0.6.0.6.06.0600046.0686060¢006006006s6800000000000000066e0e0

XX BEGIN SELECTION PROCESS XX
1 KOO OOOTKIOOCOOOTKNN
]

XX
XX Thxs selection routine was originally written XX
:g by K. Allen Caswell, Jr., Ph.D. on 12-14-87. ))&
'X% Modifications and all documentation XX
:%( was done by Cynthia K. Rice on 3-1-89, g

RJ
>

J $.0.0.0.0.0.0.4.0.6.666.460660660066000060606060000006000s0600006000ss

mark this part of program with a label SaelNUM
S:?.Ml.;i can be called again

t assigns to the v.rublo KKEY$ the character that
corresponds to the first keystroke waiting in
keyboard buffer

KKEY$=IN(EYO

‘EARL2 428220252222 4222202020220228020082820820202020088802802
'RALRRL2482 0020025820522 022822888 22288288228828822828288288888
: BegmnéY of SELECT CASE structure = case variable

is
SELECT CASE KKEY$

el s R T T T Sy Y Y Y TV T ¥ S T O PEPRy
' if KKEY$="" (no keystroke on keyboard buffer),
goiociglmm (continue selection process)

GOTC SelNUM
ARl R R T R R e L I Ty e e

* if KKEY$ = CHR$(0)+CHRS( 72),CHR$(0)+CHR$(80),
' then execute the following lines

'  CHR$(n) is the character in the ASCII table that
is associated with n (the ASCII value)

CHR$(0)+CHR$(72) represents the arrow
CHR$(0)+CHR$(80) represents the arrow

' The CHRO(O) repr:gcontskihat this is the extended
[ non-.
CASE CHR$( 0)+CHRS$(72),CHRS$(0)+CHRS(80)

. ? the color_to blue text and
' rounmds print text on row LLIKE'/.W and
' colunn 5

I.OCATE LLINE'/07,16

' print choice$(LLINEX)
PRINT choice$(LLINEZ)

* IF KKEY$ = CHRS$(0)+CHRS( 72) representing the down arrow,
' then decrement LLINEZ by 2
' ELSE increment LLINEZ by 2 (meaning the up arrow
' was selected)
IF KKEY$=CHR$(0)+CHR$(72) THEN DECR LLINEZ,2 ELSE INCR LLINEZ,2

' need to keep LLINEZ in allowable range for data

' so_the selection box will scroll from last

' allowable selection to first allowable selection

' and vice versa

' If select up arrow when on top line will go to

* bottom line

IF LLINEZ<1 THEN LLINEZ=3

' If select down arrow when on bottom line will go to
IF otINE/>3 THEN LLINEZ=2

' ba:go the color to white text and
' ground; print next text at row (LLINE/H)
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. Iﬂd colum 18
COLOR 15,1
LOCATE LLINE/0-7,18

prmi choice$(LLINEZ)
RINT choice$(LLINEX)

' gggci label Selnum to continue selection process
num:
2 e L R T R TR T R T R R S Y Y Y R PV PR PP PP e ey

aasad sl 2oy Y R R Y e Y T T TS VY ST FFN
‘on carri return, goto doit subroutine to correct input
CHRS(éiSE mg}s carriage return in ASCII table

* goto subroutine Correctnum to correct info
G0TO Correctnum:

RS LTy N N N Y O P P P PP P PRI
' any other input_sends program back to label Selnum
* to continue selection process
CASE ELSE
GOTO Selrum
R T L T Y Yy Y P T PR PP Ty

R e an e st s s3I T R T R R T T TR T P T T FTOT P
’ Defmescnd of SELECT CASE structure

END
' l&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&t&&&&&&&&&&&&&&&
‘EALRAALARALL LA 2L 00252282828 825252222522222282822828828

’ G 0.0.0.6.0.8000080460060000666000660086006000666000000000s0000006

' define end of subroutine Selnum
RETURN

PPP

L]

:333 SUBROUTINE NAME: Correctrnum %

'm SUBROUTINE TO SELECT LINE NUMBER ng

.prp

! efine ne

CORRECTM:

' color to blue (1) text and cyan (3) background
cm"i'l,s 9

' Locate the text in row (1llineZ+8) and colum 8
LOCATE 1llineZ+5,18

T804 2220200882288 2282242222224522222022220208082282
'l&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&G&&&&&&&&&&&&
: Begmni of SELECT CASE structure = case variable

is
SELECT CASE LLINEZ

B R A e e sl e hsaaassataart eI L T L RS SRR IR S S
c ' If LLINEZ = 1, then CHECK ANSHWER

ASE 1

‘sat text color (TXCOLYZ) and background color (BKCOLZ)
TXCOLZ=1

BKCOLZ=2

‘define begxm:.ng and ending rows of menu box

mm/-zz

'dofn;; beginmning and ending columns of menu box
olZ=
ol= 72

MENUBOX to draw menu
call HEMJBOX( begrow/ sendrow’ , begeol/ ,endeol/ »TXCOLZ ,BKCOLZ)

'locate and print selection
PRINT " “You selected ph of two t tures”;
ou selec a graph o emperatures
PRINT " versus time (81).
Ly Y N T2 T T R T Y S T T T O POy

LIS IR I RS R R e IR RS TS TT T S T2 NT AR FE RS RLL S
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cAS é If LLINEZ = 3, then CHECK ANSWER

‘set 'text color (TXCOLZ) and background color (BKCOLZ)
T¥XCOLZ=1

BKCOLZ=2

'dcfm, begmnxng and ending rows of menu box
oW/

ogrona3s

‘define begxmmg and ending colums of menu box

e 4

‘call re MENUBOX to draw menu
call MEM.BOX( begrowZ endrow’,, begcol/,endcol/,‘IXCOL/.BKCOL/ )

‘locate and print selection
BRINT. "vou selected ph of the Oxygen C tion";
ou se oc a graph o onsumption
PRINT * parameters vs gxm (%2)."
P T T T T T P S PPV URPUTIY

R R T YT T TP T T YTV T VN TP PV TP P T T owes
' If LLINEZ <> 2 AND >3, then continue program
CASE ELSE
L T T T E Y T YT YTV YT U POV PPN

(T 2 Ty e Yy LY e T T P P RN TS T PP PP Pw P Peweres
' Define end of SELECT CASE structure
END SELECT
TRA8882828528220 0022888888882 2222202522228 20202082282
‘ll&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
c o Logo(l.oi-s to blue (1) text and WHITE (15) background
?

' Call PROCEDURE CorrectAnswer to ask if input is correct
COLOR 2,2
LOCATE 20
PRINT SPACEG(SS)
LOCATE 20,2
CALL CorrectAnswer (ans$)

' Check answer to PROCEDURE CorrectAnswer :

' If the answer is No, then prompt user to try again
2720 IF (ans$="N") OR (.ns#‘"n“) THEN 27061V ”
COLOR 2,2
LOCATE 2
PRINT SPACE$(20)
' If the answer is Yes, then return to main program

IF (ans$="y") OR (ans$="Y") THEN 2725

' If answer was invalid, then call PROCEDURE InvalidAnswer
' to ronp*l: user to input a proper answer of yes or no.

COLOR 252

LOCATE 21,19

PRINT SPACE#(SS)

LOCATE 2

CALL Invai;dAnsuer (ans$)

GOTO 2740

TRARR A2 220222822222 258288282222822222222224882222822222
: Begxmi ,of SELECT CASE structure = case variable

is
2725 SELECT CASE LLINEZ

Ty T YT P T T YT PO VO U
é IflLLINE'/. 2 1, then gosub graphtp

GOSUB GRAPHTP
ARl a2 e R R R T S eI I T T Y P RS YY)

Y R s RS e T T T T R Y T O PR PR TP P TP eTery
éAle:fSLLINE/. = 3, then gosub graphb

GOSUB GRAPHHB
g L S R R I L e IR T R T I e s

Y AR T TR LT TR TN TITTITY PO T Y PP PTPF PRI
* If LLINEZ <> 2 AND >3, then continue program

CASE ELSE
B SR e e R I e T e R Y R R I 2 2
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R T S e s a s st LR TR TR TE TR LT T FTET TFTEY
* Define end of SELECT CASE structure

END SELECT
PERALSRA 2482222228288 02282 2222222222282822220282522822882288

‘define end of subroutine graph3
r:etum

[}
:% SUBROUTINE NAME: GORUNMON it
‘PP SUBROUTINE TO RETURN TO RUNMON SUBROUTINE i
'ppp  TO CONTINUE MONITORING PROCESS. PPP
PPP PPP

‘set screen back to text mode
screen 0,1

‘st fu::tim of all uused function keys

)

)

; off
key( o
k:g;( 10) off

‘'set palette color 7 to GREY (7)
palette 7,7

‘set palette color 6 to BROWN (20)
palette 6,20

‘set palette color 3 (3)
palette 5,3 o . o ¥

‘set palette color 5 to blue (5)
palette 5,5

‘set palette color 2 to GREEN (2)
palette 2,2

‘set palette color 15 to WHITE (63)
palette 15,63

‘set palette color 0 to WHITE (63)
palette 0,63

'set color to white background and white text
color 0,0

‘clear the screen
cls

‘return to subroutine runmon to continue monitoring
goto rummon

‘define end of subroutine gorurmon

r.-efum

PP DERDPODPDRDDRDDDD DPRRRRRRDEODRDREDODDDRDDDODDD

‘files saved under another name to save space
‘in turbobasic editor
$include "c:\monitorl\GRAFBOX.bas"
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$include "c: \mm:torl\gnﬂrbbas"
$include "c:\monitorl\graffhb.bas"

[
:== 3 IMPORTANT INFO 06666 ==
2= =
‘== grgnm name: grafbox.BAS ==
:== up prog : grafbox.BAK ==
=232 ==

: PROGRAM WRITTEN: 5-09-89 '
' PROGRAM MODIFIED: 5-09-89

*==  PROGRAM NAME: grafbox.BAS

t==2 This program contains the subroutine GRAFBOXX
:§: which draws boxes for the graph selection screen
'DEFINE SUBROUTINE GRAFBOXX

GRAFBOXX:

'draw large box around screen

'se’! Text color (TRCOLZ) end background color (BKCOLZJ
TXCOLZ=2
BKCOLZ=3

'dofm, beginning and ending rows of menu box
row/=3

row/=53
‘define bchmxng and ending columns of menu box

:3531/ =79

'eollME re MENUBOX to draw menu box
c.all NUBOX( begru/,endm/,begcol/,endeol/,TNCOL/,BKCOL/)

'drau box 1 from the bottom of the screen
'sef Yext color (TRCOLZ) and background color (BRKCOLZ)
TXCOLZ=1
BKCOLZ=3
'dafm, beginning and ending rows of menu box
rou/-zz
'defmo begxmxng and ending columns of menu box

ondcolizes

'call procedure MENUBOX to draw menu box
9.11 NUBOX( begrow’ endrow/, ;begcol” ,endcol” , TXCOLZ ,BKCOL )

'draw box 2 from the bottom of the screen

_;_)s(gtl_texf color (TXRCOLZY and background color (BKCOLZ)
BRCOL =3

'defn'? begimning and ending rows of menu box
row/=8
row/=21

'defxrfy beg:.mmg and ending colums of menu box
0l/Z=3
0lZ=5

rocedure MENUBOX to draw menu
mll NUBOX( begrow/ ,endrow/ ;begcol” ,endcol/ »TXCOLZ ,BKCOLY)
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'draw box 3 from the bottom of the screen

_;_)s(g;L}gxf color (TXCOLZ) and background color (BKCOLZ)
BKCOL/=3

‘define beginning and ending rows of menu box
begrow/.=5
row/=40

'def:.rf; beginning and ending colums of menu box
1/=66

‘call procedure MENUBOX to draw menu box
1'211 NUBOX( begrow”. ;endrow” ;begcol” ,endcol” , TXCOL ,BKCOLY)

'dm box 4 from the bottom of the screen

‘set text color (TRCOLZ) and background color (BKCOLZ)

TXCOLZ=1

BKCOLZ=3

‘define inning and endi f bo
_.=209mnmg ing rows of menu box

row/=19
‘define beg:.m:.ng and ending colums of menu box

P rod R 1
MENUBOX

box
all R T e o oL, TXCOLY,BKCOLY)

L]
'draw box 5 from the bottom of the screen
‘sat text color (TXCOLZ) and background color (BKCOLZ)
TXCOLZ=1
BKCOLZ=3
'dofm, beginning and ending rows of menu box
row
row/-la
'defme begmnmg and ending columns of menu b x
1/-65

‘call procedure MENUBOX to draw menu box
all MENUBOX( begrow”, endrow/ ;begcol” ;endcol” , TXCOLZ ,BKCOLY }

'dm box 6 from the bottom of the scree-
‘set text color (TRLOLZ3) and background color (BRKCOLZ)
TXCOLZ=0
BKCOLZ=5
'defme bogmnmg and ending rows of me.w box
row/=3
row/=78
'defme bggxmmg and ending co uons of ldng box

be
ol/ 69

re MENUBOX to draw menu
call MEMJBOX( begrow/ ;endrow’ ;begcol” ,endeol/ »TXCOLZ ,BKCOLY)

prxnt"Pleaso use the arrow Keys to move the selection box to the*

prmt" proper line number. press the enter Key.
‘set text color and background color

?olor 2>

locate brZ+9,bcZ+3

print“ Two Temperatures versus Time (same graph)
co

locate br/ +5,bc/+3
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print" 1."
?olor 2,3

locate br7+4,bcZ+3 .
print" Hb Concentration
color 1,3
locate brZ+5,bc/+3
print" 2.%
color 2,3 .
locate brZ+7,bc/+3
rint® _Arier.ul Oxygen Saturation
ocate brZ+8,bc/+3 .
grm{“ .Venous Oxygen Saturation
ocate brZ+7,bc/+3 .
grmt" . , Consumption
ocate brZ+ld,bcZ+¢

versus Time

versus Time
versus Time

versus Time

erint" (All parameters on same graph.)

L]
‘define end of subroutine GRAFBOXX
F.IETURN

‘== W06 IMPORTANT INFO 6666¢
‘=z

‘sa name: GRAFTP.BAS
‘== gagl%qa prog : GRAFTP.BAK

‘zz Program written: 5-09-89

‘== Program modified: 5-23-89

‘== gubroutine name: graphtp.bas

‘==z THIS SUBROUTINE CALLS THE SUBROUTINES TO

:s: GRAPH TWO TEMPERATURES VERSUS
==

TIME.

‘define subroutine graphtp
graphtp:

'iet flag place’=5 for return from escaps key

place’=5

‘call subroutine to select two tempera
‘to be graphed
gosub picktemps

‘label to return from escape key
escapetemp:

‘call subroutine to set up for graphic
gosub setgraf

‘count number of times thru subroutine
counttp/z=counttp’/+9

'if more than one time thru subroutine
‘goto label to clear screen
it counttpZ>1 then goto bblue

‘call subroutine to draw axes of graph
gosub drawaxes

tures

s display

then

‘call subroutine to draw the timescale of graph

gosub timescale

‘call subroutine to draw the temperature scale fo graph

gosub tempscale

‘call subrouti t t tures
gosub grapniomp. [0 Oraeh tempara

‘define end of subroutine graphtp
l.!ETURN

AtB
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PPP
'PPp SUBROUTINE NAME: PICKTEMPS 4
‘pPP SUBROUTINE TO SELECT TWO TEMPS TO GRAPH it
PPP

‘define subrou

PICKTEMPS:

COLOR 1,1

' CLEAR THE SCREEN
CLS

';ct It:,d color (txcel”) snd gackground color (bkcolZ)
‘for

txcol’/=0

bkeolZ=1

‘define beginning and endi f box
..=lzgxmxng ing rows o
row/ =45
'define begxm:ng and ending columns of box

:3331/ =55

'c.llHE re menubox to draw box
call MENUBOX(begrow”,endrow’ Begcol’,endcol”,txcol”,bkcol’)

'dofm. row for displa
4 ine beginning or display

xiyi:gglbogiming column for display

' Print teuponture %1 name of screen
LOCATE drow”+2,dcol’+1
PRINT "NAME OF TEMPERATURE %1 IS *
LOCATE drou/-l-z,dcol/.lsa
PRINT tenps

' int t rature $2 name n screen
OCATE drow/ sdcolZ+l
PRINT "NAOE OF TEHPERAT]RE $2 IS °
LOCATE drow/+3.dcol/.038
PRINT temp$(2)

Print tenpenture #3 name on screen
I.OCATE drow’+6,dcol’+
PRINT “NAME OF TEMPERATURE $31Is "
LOCATE drow/+4, {+38
PRINT temp$(3

' print t rature $6 name on screen
LOCATE drow/+5,dcol”Z+1
PRINT “NAME OF TEMPERATURE %4 IS *
LOCATE drow’+5,dcol”Z+38
PRINT temp$(4)

' Print temperature #5 name on screen
LOCATE drow”/+6,dcol”+1
PRINT "NAME OF TEMPERATURE #5 IS *
LOCATE drow/+6,dcol”Z+38
PRINT tenpS(Sl

' int te?:onture #6 name on screen

A

PRINT "NAME OF TEMPERATURE #6 IS *
LOCATE drow/+7,dcol/+3

PRINT temp$(6

prmt instructions to user

goi:atells.la

color

rlnr'Pé‘e’aio enter the numbers of the two temperatures to be graphed
ocate

print "sq;antod by a comma. (Example: 1,2 <return>)"

'locate and print question mark (?7) for input
color 7,0
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locate 16,40
input atemps,btemp”

'label for correction
corrab:

'beginning of case select structure
‘case varilable = atemp/
SELECT CASE atemp/

case 1,2,3,4,5,6

'if a/ is not between 1 and 6 then tell user that
‘input was invalid
case else
color 31,4

locate 18,20

sound 37,10
grmt * The values vou have entered are not valid!
ocate 1,20

rint " Please enter two integers from 1 to 6. "
onato 16:40
color 2,2
pr nt spaeeOlIS)
color 2,0

‘locate and print question mark (7) for input
color 17,0

loca{. 21,40

input atemp/,btemp”

locate 21,40
color 0,0

print space$(15)
color 1,

goto corrab

‘define end of select structure
end select

‘beginning of case select structure
‘case varzablo = btempZ
SELECT CASE btemp/

case 1,2,3,4,5,6

'if bZ is not between 1 and 6 then tell user that
‘input was invalid

case else

color 1,4

locate 18,20

Erint " The values you have entered are not valid?! *

rint * Please enter two integers from 1 to 6. "
ocate 16,40
color 0,0
print space$(15)
color 1,0

'locate and print question mark (?) for input
color 17,0

loate 21,40

input atemp/,btempZ

locate 11,56
color 0,0
print space$(5)
color 1,0

‘go back to check new input
goto corrab

‘define end of select structure
end select

' End of SUBROUTINE pickt t t i
ORETURN picktemps, return to main program

SUBROUTINE NAME: GRAPHTEMP

s
L]
PPP
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‘Ppp SUBROUTINE TO DRAW GRAPHS OF TWO TEMPS VS. TIME PPP
\pPP PPp
PPPRPPPPP PPPPPPPPPPPPPPPPPPPPPPRPPRPPPPPPPPP
‘define sugrouhm gn;gtenp:

graphtemp:
:000+0'00+0-<I'<H>90+00+040+++#+0++0+§+++++++§+§¢++0++++

VARIABLE DEFINITIONS +
Radadl oo e i i R T S T T A R e I R T A
1]

'd.fins‘gain code for DT2801-A as GANEZ
\ E/=1

‘define gain for specific gain code as GAIN/
GA MSZCGANE‘/:.c o

LT Y Y YT Y Y Y VYR Y F TP U U Ty
| ™Y - - - -

‘turn timer on

timer on

'initialize counter
kountZ=0

‘assign start time to variable bb

l;sb=hmcr

‘detine label tor loop
I;OOPIT:

‘detfine counter
l'(OINT'/.=I(OUNT'/.+1

‘assign old value of time to ttold
?iold=tt*2

‘assign old value of ¥ A o atempold¥
?tempgi'dtﬂewv.luac oe e

‘assign old value of & B to blempold¥
l?tenpgli‘dtttenpvahbt e

1T tempe
‘assign old value of ¥ime to ttold
'.ttold=tt*2

‘assi 1d 1 ¥t R fo at Id¥
stompoldi=tempvaluat enpe

'assign old value of ¥ B to biempold¥
blempolde=tempvalubt

1t tempe
‘assign old value of time to ttold
"ttold=tt/2

‘assign old value of ¥ A to atempold®
,tenpg?d#ﬂurpvalmt e o

'assign old value of t B to bt 1d¥
blempoldé=tempvalubt = '

1t tempe,l
‘return to start of loop
GOTO LOOPIT _

‘define end of if block

gND IF

'ass:g\ elapsed time to variable tt
'!’T=TI ER-BB

‘1t temperature probe 1s not comnected, then print n/c
‘on screen and skip calling subroutines to graph

if temp$(atemp”)="n/c" or $(atemp/)="N/C" then
'T.B?:ATE PRINT n/c o
color 12,14
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locate 26,6
print " N/C *
goto GRAFFBS
‘define end of if block
end if

Get temperature A

‘ca 9 conversion valua for temp
CALL .dm( &HZec,GANE SATEMPZ=-1,5SGA%Z)

'all stbroutme to ooupute decimal number for voltage
cﬂ comm"?suw sSGAZ ,VALUEAS)

‘call subroutine to compute value of temperature A
CALL COMPUTETEMPERATURE(TMPUNITS$ , VALUEAS , TEMPVALUAS )

'draw ?ragh ot tempera

LINE ,afeupo Ld') - ( tt*z »TEMPVALUA®),12

LINE dratempold®+.05) - (tt%2,TEMPVALUAS+.05),12
LINE ( ‘lold,atempo ldi#t+.1) - (t1%2,TEMPVALUA®+.1),12
LINE (told,atempold#-.05) - (ttx2,TEMPVALUA®-.05),12
LINE (told,atempold®-.1) - (ttx2,TEMPVALUAS-.1),12
LINE (told,atempold$+.15) ~ (titx2,TEMPVALUAS+.15),12

LINE (told,atempold®+.2) - (tt%2,TEMPVALUA®%+.2),12

LINE (told,atempo] d’-.IS) - ({{*Z,TEMPVALUAC- 15),12

LIN (told,atempolds-.2) - (ttx2,TEMPVALUA%-.2),12
'$$$$$$$$$$$$$$$Ss‘BSS$$$$$$$$$$$$S$SSSGS$$$$$$$¢$$$$$$$$$$O
'LOCATE AND PRINT TEMP 1

color 2,14

locate 6,6

prmt usxng "S$5%. 8" tempvalua®

‘label for not comnected probes
GRAFFBB:

'if temperature probe is not connectod, {hen print n/c
1T tomptt btema} ‘,'i/”n’ s bienpty= 12 Thon
1f temp ="n/c" or temp emp/, )=* '
'LOCATE D PRINT TEMP 2

color 3,1

locate 20,5

print * N/C *

goto nNoGRAFFBB

‘define end of 1f block
end if

[ ]
L]
: Got temperature B

9@ a/d convaersion value for temp
CALI. adm( 8H20c,GANE % sbTEMPZ~1,SGb%)

‘call sv.brou'hm to compute decimal number for voltage
‘representing temp
CALL COMPUTE(GAIN/,SG”,VALUEbS)

‘call subroutine to compute value of temperature
CALL COMPUTETEMPERATURE ( TMPUNITS,VALUEDLS ,TEMPVAleC )

raph re B
LINE ? old b'tenpold'l - ( t4%2, TEMPVALUDbS), 1
LINE ( ttold,Btempoldt+ 05) - (ttx2 ,TEHPVALUB'+ 05),13
LINE (ttold ,Btenpold8+ 1) -~ (tt%2,TEMPVALUB®+.1),13
LINE (ttold,Btempold#-.05) - (ttx2 ’TEMPVALUBQ— 05 1,13
LINE (ttold,Btempolds-.1) - (ttx2,TEMPVALUB%-.1),13
LINE litold;Bteupold‘f.lSl - (ttx2 ,TEMPVALUBS+.15),13
LINE (ttold,Btempolds+.2 ) - (tt%2,TEMPVALUB%#+.2),13
LINE (ttold,Btempolds-.15) - (ttx2 ’TEMPVALUB'- 15 }»,13
LINE (ttold,Btempold®-.2) - (tix2 ALUB%-.2),13
! $SS$$$$$$$$$S$$$$$$$S$$$$$$9$$$$$$$$$$$$$$$$$$$$$$$99$$$$$

-rommrrmm 2
color 3,14

locate 20,8

print using "##%.3%";tempvalub®
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'label for not comnected probes
r'\oGRAFFBB:

‘it elapsed time is greafer than 5 seconds, then need
'to clear screen, reset timer,initialize elapsed time
‘variable tt, reset counter to 0, draw grid again, and
‘set initial point for graph

if tt/2>59 then

'label for clearing screen
bblue:

‘clear the screen
cls

‘reset timer
bb=timer

&Q‘i)‘!ializ. elapsed time variable tt

‘initialize counter
kount’Z=0

this statement sets the screen to a right-hand coordinate

L}

' system where (-1,-1) is the point in the lower left-
' and corner and (61,101) is the point in the upper

! right-hand corner of the viewport.

WINDOW (-1,-1)-(61,101)

‘draw grid again
gosub drawaxes

‘call subroutine to draw the timescale of graph
gosub timescale

‘call subroutine to draw the temperature scale fo graph
gosub tempscale

‘set initial point for graph
PSET( .O,TEMPV'A’EUAC):I g

‘define end of if block
?ncl if

‘continue 1
60TO LOOPIT

‘define end of subroutine graphtemp

SUBROUTINE NAME: SETGRAPH
SUBROUTINE TO SET UP FOR GRAPHICS

.........................................................

fine subroutine setgraph:
setgraf:

‘ define screen resolution as 640 horizontal by 350
* wvertical 4 to 1l6-color EGA mode
Resolution’=9
RATIOZ=640/350

' defines the screen mode
SCREEN Resolution’

'‘define palette color 3 as cyan (59)
PALETTE g,34

‘set text color to blue (1) and background color to yellow
COLOR 1,14

‘clear the screen
cls

' defines the background color within the view srea
VgndZ/=0
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' defines the border color of the view srea
VBord”Z=0

O 0.6 0. 0.0.0. 0.6 0. 0. 0.0 0.0.0.0.0.6.6.0.9.0.6.0.06.0.00¢500.0006000.066000006006004e0

JOOOOOHRKIOCERIOHHIIODKIOBOIOGOGOGODONIGIOOUINIOOIONIHNNHNK
' The next three statements define the graphics window on
. the screen

' this statoment sets the screen to a left-hand coordinate
*  system where (0,0) is_the point in the r n t-hand
! oorner and (640,350) is tho point in the eft-hand

of the s
NINDW SCREEN (0’0) l640’350)

‘draw outer border around screen
line (0,0)-(640,350),1
line (3,3)-(637,367),1
line (6,6)- (634,34‘0),1

' this s'tatament establishes a rectanfular portion of the
' screen (called » vxewport) where phics

' following this statement will be dis

VIEWN (105%RATIOZ-70,4%RATIOZ+9)- (565’234),de'/.,VBord7

this statement sets the _screen to a right-hand coordinate
system where (-1,-1) is the pomt in the lower left-
hand corner snd (61,101) is the point in the upper
' hand corner of the viewport.
NINDON 1;-1) 161,101)
'defmo end of subroutine setgraph
Tetum

'%g SUBROUTINE NAME: DRAMWAXES
gs SUBROUTINE TO DRAW AXES FOR GRAPH

CCOCCCECCECoECCoCeeecs
' draw box around grid

LINE (0,0) - (60,100),1,b

LINE (-.2,-.2) - {60.2,100.2),1,b
! CCCCCCCCCCCCCCCCCCCCCCECCCCCCCECCCCCCCCCCECeeeoe
! CCCCECCCCECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeT
' draw tick marks on X axis

FOR Im#%=5 to 55 STEP 5

‘drow tick marks on x-axis
LINE (im/,.5) - (im/,99.7),14

coceeecee:
' draw tick marks on Y a
FOR Im=7 to 63 STEP 7 143

‘draw tick marks on y-axis
LINE (.2,im) - (59.9,im),16¢

NEXT im

! CCCCCECCCECCECCCCCCCCCCECCCCCCCee
'DEFINE END OF SUBROUTINE DRAWAXES
r.-eium

CcCcceeceececececeecece

lwp

1]

PPP

ppP SUBROUTINE NAME: TIMESCALE
SUBROUTINE TO DRAN TIME SCALE FOR GRAPH g

timescale: i
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! CCCCCCOCCeeteteteCceeCeeeeettettetceCCeCtCecCeece
! CCCCCCCCEeeeCCCCeCCeCCetCeCCCCCCCEECCCCCCCCCCeee
'PRINT TIME SCALE

‘set row for time scale
rr7=10

'locate 9rmt 0
LOCATE rr.,
PRINT

‘locate and print 5
LOCATE rrZ, Zg
PRINT 5

'locate end print 10
LOCATE rrZ,34
PRINT 10

‘locate and print 15
LOCATE rrZ,%
PRINT 15

'locate and print 20
LOCATE rrZ,52
PRINT 20

'locate and print 25
LOCATE Er.,6g

PRINT

'loca and prmt 30
I.OCATE rr7,69

PRINT 30

‘locate and print title for x axis
LOCATE RRZ+1,37
PRINT"TIHE (seconds )"

! CCCECEeECECees
'DEFINE END OF SUBROUTINE TIMESCALE
l:e'turn

:ppp SUBROUTINE NAME: TEMPSCALE PPP
-SES SUBROUTINE TO DRAW TIME SCALE FOR GRAPH Spp';

'ecceccececeee
'PRINT TEMPERATURE SCALE

;_)s‘g;l.text color (TXZOLZ) and background color (BKCOLZ)
BREOL=34

‘define begxnm.ng and ending rows of menu box

'::grw/ =17

'defni\’ begimning and ending columns of menu box
1/-13

‘call procedure MENUBOX to draw menu box
call MENUBOX( begrow/ endrows.,begooly »endcol” s TRCOLY ;BKCOLY )

‘locate and print title for temperature A
COLOR 12,14

LOCATE 15,5

PRINT “TEMP $"+STRE$(ATEMPY)

‘set text color (TXCOLZ) and background color (BKCOLY)
TXCOLZ=13 :BKCOLZ=14

'defm;_lgegxmmg and ending rows of meru box

row/=
/=23
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'dof:rl\? begimning and ending colums of menu box
0l7=%
17=13

‘call procedure MENUBOX to draw menu box
call HENUBOX( begrow ,endrow’, ;begcol” ;endcol” , TXCOLZ ,BKCOLY )

‘locate and rint title for t t B
cooca 13’ print title for temperature
LOCATE 1

PRINT"TEHP 8"+STR$(b'l:eq:/ )

‘set color to red text and yellow background
color 4,14

'locate and print title for y axis
LOCATE »
PRINT"TEMPERATURE"

'sot column for placement of temperature scale

':.f mxts of te-mpcnturc are CELSIUS then print
r rature
Ig oﬂ:lNIT$="CELSIUS“ THEN

"LOCATE AND PRINT UNITS ON SCREEN
LOCATE 12,4
PRINT*( Coisius »

'locate and print 15
LOCATE 21,cc/
PRINT 15

'locate and print 20
LOCATE 19,cc/
PRINT 20

'locate_and prmt 25
LOCATE 16,cc/
PRINT 25

*locate and prm‘t 30
LOCATE 13,cc/
PRINT 30

‘locate .nd print 35
LOCATE 10,cc/
PRINT 35

'locate and print 40
LOCATE 7;00)’
PRINT 40

rint 45
LOCATE ﬁ;cc/p
PRINT

‘locate and pr:mt 50
LOCATE 2,cc/
PRINT 50 -

'elsa, units of temperature are FARENHEIT then print
Etropor temperature scale

'LOCATE AND PRINT UNITS ON SCREEN
LOCATE 12,3
PRINT*( Faronhe;i »

*‘locate and print 50
LOCATE 21,cc/
PRINT 50

‘locate and print 60
LOCATE 19,cc/
PRINT 60

'locate and pnnt 70

LOCATE 16,cc/
PRINT 70
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'locate and prmt 80
LOCATE
PRINT 8

‘locate_and print 90

LOCATE 10,cc/
PRINT 90

rint 100
I.OCATE cc)’
PRINT 00
‘locate and print 110

LOCATE 4,cc/~1
PRINT 110

rint 120
LOCATE Z,cc/’
PRINT 120
‘DEFINE END OF IF BLOCK
END IF
‘set color to blua text and yellow background
color 1,14

‘set column for function key menu
fc/=5

'loca{e and prmt function key meru
LOCATE 3,FCZ
PRINT " FK MENU:"

PRINT" ESC EXIT"

'DEFINE END OF SUBROUTINE TEMPSCALE
l.-.turn

:== Boeee IMPORTANT INFO 6666 ==
‘== Er ram name: GRAFHB.BAS ==
Y=z ackup prog : GRAFHB.BAK ==

‘z=
== Program written: 5-09-89
‘== Program modified: 5-17-89

'zz  gsubroutine name: graphhb.bas

‘a= THIS SUBROUTINE CALLS THE SUBROUTINES TO
:== GRAPH TWO TEMPERATURES VERSUS TIME.
==
Ig=s
‘define subroutine graphhb
graphhb:

‘set flag place’=5 for return from escape
place’=4 P key

‘clear the screen
cls

'call subroutine to set up for graphics display
gosub ssetgraf

‘locate and print function key menu

COLOR 14,1

LOCATE 1,43

PRINT "» FK MENU: F1 GRAPH, F6 MONITOR, ESC TO EXIT "
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‘counter used to clear the graph
‘counts number of times subroutine is called
counthbZ=counthb’+1

'if subroutine is called more than one time, then
'‘goto label ggreen to clear graph
IF counthb/<0 THEN GOTO ggrren

‘call subroutine to draw axes of graph
gosub hdrewaxes

‘call subroutine to draw the timescale of graph
gosub ttimescale

‘call subroutine to draw the temperature scale fo graph
gosub oxscale

$EVENT ON .
‘call subroutine to graph temperatures A & B
gosub graphox

‘define end of subrouti ¢
- ine of subroutine graphtp

‘end
‘file saved under another name to save

‘space in turbobasic editor
$INCLUDE "C:\MONITOR\OXxSCALE.BAS"

'ppp

:g SUBROUTINE NAME: SETGRAPH %
'ppp SUBROUTINE TO SET UP FOR GRAPHICS PPP
A — i
‘define subroutine saetgrap

ssetgraf:

* daefine screen resolution as 640 horizontal by 350
* vertical 4 to 1l6-color EGA mode
Resolution/=9
RATIO0Z=640/350

' defines the screen mode
SCREEN Resolution”

‘define palette color 3 as cyan (59)
PALETTE 3,39

‘assign background color to variable bgcol

bgcoﬂ-?ls 9

‘set text color to blue (1) and background color to yellow
COLOR 1,bgcol”

' defines the background color within the view area
Vgnd’Z=0

' defines the border color of the view area
VBordZ=0

8.0.0.9.0.0.0.0.6.0 0. 4.0 060000006000 68.6. 690000500 96.060000060606606096004se

00000000000‘0000000000000 00000 () OO0 000000000000
' The next three statements define the graphics window on
' the screen

this statement sets the screen to a left-hand coordinate
system where (0,0) is the point in_the r right-hand
corner and (640,350) is the point in the lower left-hand

[}

L]

L]

' corner of screen
WINDOW SCREEN (0,0)-(640,350)

' this statement establishes a rcctanYular portion of the
* screen (called a viewport) where all ?nphxcs commands
' following this statement will be disp azed

VIEW (105%RATI0Z-150,5%RATIOZ+9)-(435,289),Vgnd”,VBord

this statement sets the _screen to a right-hand coordinate
system where (~1,-1) is the point in the lower left-
hand corner and (63,101) is the point in the upper
right-hand corner of the viewport.

WINDOW (-1,-1)-(85,85)
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¥ HOOOOCHIIOORIOKHIIOIIXRIIIRHIOCOOIOOGOOGOOOOOIOBN
‘define end of subroutine setgraph
return

! PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPRPPPRPPPPPPPPPRPPPPPPPPPPPPPP

1]

[}

PPP

'pPP SUBROUTINE NAME: HDRAMAXES 8%
pPRP

'PPP SUBROUTINE TO DRAW AXES FOR GRAPH %
PPp pPPP

define subroutine
Hdrawaxes:

'set palette color 16 to vellow (62)
pale'tg: 14,63 e

‘define color of axis

axcolorZ=11

L]
CCCCCCCCCCEECCCCCOCCCCCCCCCCCeCECCCCCCCCCOCECEos
' draw X axis:

LINE (0,0) - (50,0),axcolor/ .
LINE (0,-.1) =~ (505~.1),axcolorZ
LINE (64.4,0) - (58,.3,0),axcolorZ
LINE (64.4,-.1) - (58.3,-.1),axcolor’
LINE (0,100.1) - (50,100.1),axcolorZ
LINE (0,100) ~ (50,100),axcolor”

CCCCCCCCCCCCCCCCEEes
' draw Hb saturation axis .

LINE (0,0) - (0,100.1),axcolor” .

LINE (.1,0) - (.1,100.1),axcolorZ
CCCCCCCCCCCCCCCCCECCCCCCCCeCe
! CCCCCCCCCCCCCECCCCCCCCCCCCCCCCCCCCCCOCCCCOECEees
' draw Hb content axis .

LINE (64.3,0) - (64.3,100.11,axcolor5

LINE (64.6,0) - (64.4,100.1),axcolor”
CCCCCCCCCCCCCCeos
'eecccccccceccccoccccccccoocecceecceeecccceceoeee

O)éy umption axis
LINE 0,0) - (5(() 100.1),axcolor”

bd
LINE (49.9,0) - (49.9,100.1),axcolorZ
'cccececec CCCCCCCCCCCCECCECCECCCeece
*cceeccece CCCCCCCCCCCCCCCCECCCCCECCCCeeee
’ raw t on X axis

FOR Im/-416 to 4584 STEP 416
m-m/./loo
on xX-axis

raw tick marks
LINE (imy.5) - (im»99.9),14

. NEXT im/
CCCCCCCOCCCOCCCCECCCCCCCCCCCOCCCCECCCCCCCCEecCet
! CCCECCECEECCCoCECEttCCCCCCCCCCCCCCCCCCCCCCCeCeee
' dram tick marks on Y axis

FOR ImZ=10 to 99 STEP 10

'draw tick marks on y-axis
LINE ( 8>im/) - (49.8,1m7),14
LINE 64,1!/) - (64.9,in%),14

NEXT im/
CCCCCCCCCCCECCCCCCCCCCCCCCEECCECe
*DEFINE END OF SUBROUTINE HORAWAXES

roturn

: PPp
.ggg SUBROUTINE NAME: TIMESCALE gsg
‘Ppp SUBROUTINE TO DRAW TIME SCALE FOR GRAPH PPP
*ppp PPP
PPP

ttzmsale.

‘set color to red text and bgcol” background

color 14, bgcolZ

' wmmmmmemm

CCCCCCCCCECEECCCCCECOCECCCCCCCCOCCCCCCCCECeeeeee
'PRINI‘ TIME SCALE
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‘set row for time scale
rr4=22

‘locate and print 0
LOCATE rr%,22
PRINT O

'locate and print 5
LOCATE rvrZ,39
PRINT 5

*locate and pnnt 10
LOCATE rrd, 6
PRINT 1

'locate grznt 15
LOCATE rrZ,3
PRINT 15

'locate and prmt 20
LOCATE rrZ 40
RINT 20

'locate and print 25
LOCATE rrZ,48
PRINT 25

‘locate and rint 30
LOCATE rrZ,5. g

PRINT 30
'locate and prmi title for x axis
LOCATE RR/

PRINT“TIME ( seoonds )

' CCCCCECCCECCCCCCCCCCCCCCCCCCeeee
'DEFINE END OF SUBROUTINE TIMESCALE
return

. :

PPP

1PPp SUBROUTINE NAME: GRAPHOX PP

'PPP SUBROUTINE TO DRAW GRAPH OF PPP

*ppp OXYGEN PARAMETERS VS. TIME PPP
PPP

'++0+0+0+##040000000000+0++0+§#0+++00++00+0+++0 44

VARIABLE DEFINITIONS +
AR g e I T Y S T T P R e R R e e e L
L}

‘define gain code for DT2801-A as GANEZ
GANEZ=1

]
‘define gain for specific gain code as GAIN/Z
GAIN/=2¢GANE/ o

TS24 4424444033440 0 4400404444302 0404444434020 00400
]

'turn timer on
timer on

‘initialize counter
kountZ=0

‘assign start time to variable bb
=timer

‘'detine label fTor I
LOOOPIT' oo

’
‘detine counter
I.(OLNT'/.=KOWT'/.01
.

‘assign old value of time to ttold
ttold tt/2
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';;:i(i’g:hg%d value of hb to hbold®

‘assign old value of asat to asatold¥
?sato dé=asats

'assign old value of vsat to vsatold¥
\:sato di=vsat$

‘assign old value of o2c to ozcold¥
?ZCOL #=02C%

' 0$$$0$$9$$0$83$3$$0$$$$$9$$$$$$$$$$$$$$$0$$$$$$$$$033$$939
‘call subroutine to read analog values from DT2

‘reads values for hemoglobin, venous o

'satur-:t:.on, arterial oxygen saturation, and

‘the flow rate

GOSUB RREADO2

'all stbrouhm to compute decmal values for

‘hemoglobin, venous sa turation
'nrter:al o’ satura g and the %lon rate
OMPI’% CIHAL

'all st.brouhn- to t ti
call sub compute oxygen consumption

”in tial t f ph
‘set initia int for gra
TTOLD=74/49 po 9
PSET( . l,ASAT'l,S
'retum to bog:.mmg to loop to get another value

$o o looop
‘de ne end of if block
END I

‘assign elapsed time to variable tt
TT=TIMER-BB

TTTOLD=TTOLD*50/7%

TTT=TT*%50/76%

‘SET SCALE FOR ASAT AND VSAT

this statement sots the screen to a right-hand coordinate
’ system where (-1,49.5) is the point in the lower left-
' hand corner .nd (61,100.5) is the point in the upper
' t-hand corner of the viewport.
v.umou -1,59.5)-(61,100.5)

‘draw gragh of ASAT

asatcol/

LINE " (Tttold,ASAToldE) - (THix2:4SAT8) esatcol

LINE (Tttold,ASATold®-.1) - (THi%2,ASATS$-.1),asatcol”
LINE (Totolq ASATOICE- 3] = (Ttins ASATe—.3) asatcol”
LINE (Tttold,ASATold®+.1) - (THi%2,ASAT#+.1),asatcol’
LINE (Tttold,ASATold#+.2) - (Tt¥2,ASAT#+.2),asatcol’
LINE (Tttold,ASAToldE+.3) - (THixz,ASATE+.3),asatcols
LINE (Tttold,ASATolds-.3) - (THtx2,ASATE-.3),asatcol”
LINE (Tttold,ASAToldE-.4) - (THi%2,ASATS#-.4),asatcol’
LINE (Titold,ASAToldReia) - (Ttix2;ASATEs 4) asatcol”
LINE (T4told ASATold—.45) - (THi%3,ASATE-.45)sasatc0l”
LINE (Tttold,ASATold#+.45) - (Tttx2,ASAT#+.45),asatcol”

‘draw graph of VSAT

vsatcol/=
(Tttold,VSAToldS) - (Tttx2,VSATS),vsatcol”

LINE (Tttold,VSATold#+.2) - (Ttt*2,VSAT#+.2),vsatco %
LINE (Tttold,VSATo d'+.1) - (Tti%2,VSATS+.1),vsatcol/
LINE (Tttold,VSATold#+.3) - (Tttn2,VSAT#+.3),vsatco Z
LINE (Tttold,VSATold#+.4) - (Ttix2,VSATH#+.4),vsatcol’
LINE (Tttold,VSATold#+.45) - (Tti%2,VSAT#+.65),vsatcol”
LINE (Tttold,VSATold#-.2) - (Tttx2,VSATS#-.2),vsatcol/
LINE (Tttold,VSATold#-.1) - (Ttt%2,VSAT#-.1),vsatcol”
LINE (Tttold,VSATold®-.3) - (Tt{%2,VSAT®#-.3),vsatcol’
LINE (Tttold,VSATold#-.4) - (Ttt*2,VSATS$-.4),vsatcol”
I..INE (Tttold,VSATold#-.45) - (Tttx2,VSATS-.45),vsatcol/
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IF KOUNTZ=1 THEN

‘set initial gomt for graph
PSET(.1,HB%),

end 1f

:SET SCALE FOR HEMOGLOBIN CONTENT

this statement sets the screen to a_right-hand coordinate

' system where (-1,0) is the point in the lower left-
' hand corner and (61,26) is_the point in the upper

* t-hand corner of the viewport.

FI!INDON -1,-.5)-(61,25.5)

‘draw gra ot hb
R

LINE (Tttold,HBold#) - (Titx2,HB%#),hbcol”

LINE (Tttold,HBold#+.2) - (Tt"*Z;HBGhZ), ocol”
LINE (Tttold,HBold#+.1) - (Ttix2,HB#+.1),hbcolZ
LINE (Tttold,HBold#~.1) -~ (Ttt»2,HB%#-.1),hbcol’
LINE (Tttold,HBold®-.2) - (Ttix2,HB%-.2), 17
LINE (Tttold,HBold®-.25) ~ (Tit*Z,HBS-.Zzs)"\bool'.
LINE (Tttold,HBold#+.25) - (Ttix2,HB#+.225),hbcol”
LINE (Tttold,HBold#-.15) - (Ttix2,HB#-.15),hbcol’
LINE (Tttold,HBold®#+.15) - (Tttx2,HB%+.15),hbecol”
LINE (Tttold,HBold#-.05) - (Ttix*2,HB#-.05),hbcol”Z
eINE (Tttold,HBold#+.05) - (Ttix2,HB#+.05),hbcol”
b ¢

F ROUNTZ=1_THEN

‘set initial t f

p3et I iosea g int for oreph
end if

*SET SCALE FOR OXYGEN CONSUMPTION

*  this statement sets the screen to a rz%':.-hand coordinate

' system where (-1,0) is the point in lower left-
' hgnd corner and (61,251) is the point in the upper
' t-hand corner of the viewport.

HINDW -1,0)-(51,251)

‘draw_graph ot oxygen consumption
oxcol/Z=10

LINE (Ti‘lo d,02Cold#} - (Ttt%2,02C%),0xcol” .

LINE (Tttold,02Cold#+1) - (Tt1%2,02CH#+1),0xcol” .

LINE (Tttold,02Cold8+.5) ~ (Ttt%2,02C%+.5),0xcol” 3
LINE (Tttold,02Cold#+1.5) - (Tttx2,02C8$+1.5),0xcol”
LINE (Tttold,02Cold#+2) - (Ttt%2,02C8#+2),0xcol”Z

LINE (Tttold,02Cold#-.5) - (Ttt%2,02C#~.5),0xcol”
LINE (Tttold,02Colds-1) - (Tti%2,02C8#-1),0xcol”

LINE (Tttold,02Colds-1.5) - (Tttx2,02Cs-1. 5),oxe01/
LINE (Tttold,02Colds-2) - (Ttix2,02C%#-2),0oxcol”

LINE (Tttold,02Cold#+2.25) - (Ttt%2,02C#+2.25),0xcol’
LINE (Tttold,02Cold8-2.25) - (Tt1%2,02C%#-2.25),0xcolZ

'locate and prmt ASAT on screen
color 12,

locate 23,

IF _ASAT#>99 THEN ASAT#=89

print using "#8"j;ASATS#

'locate and g:nt VSAT on scresn
color 3,bgeco

locate »8

IF VSAT8>99 THEN VSAT#=89

print using "#8")VSATS

'locate and prmt HB on screen
COLOR 15.bgoo

locate 23,74

print using "#%.8";HBS$

‘locate and print OXYGEN CONSUMPTION on screen
color lo,bgco Z

locate 28,63

IF _02C%#>999 THEN 02C%#=999

prmt using “S83";02C#

‘1T elapsed time 1s greater than_30 seconds, then need
‘to clear screen, resat timer,initialize elapsed time
‘variable tt, resat counter to 0, draw grid again, and
'sgt initial point for graph

if ttx2>59 then
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:é:‘ﬁéd f% r:lnring graph if subroutine is
ggreen:

‘clear the screen
cls

‘reset timer
bb=timer

'initialize elapsed time variable tt -
tt=10

'initialize counter

kountZ=0

' this statement u{s the_screen to a right-hand eoordxmto
' system where (-1,-1) is the point in the lower laft-

: hand corner and (61,101) is the point in the upper

corner of the viewport.
NINDOW ?11,-1) -(65,101)

'draw grid again
gosub hdrawaxes

‘call subroutine to draw the timescale of graph
gosub ttimescale

‘call subroutine to draw the scale for graph
gosub oxscale

‘sat initial point for graph
PSET(. I,ASATSI;?S g

‘define end of if block
?nd if

G0TO LOOOPIT
‘define end of subroutine graphtemp
re‘tum

e ==
‘ez SUBROUTINE NAME: READO2 ==
== ==
‘a= subroutine to read analog voltage for ==
‘3 hemoglobin, venous oxygen saturation, ==
t== arterial oxygen saturation, and flow rate ==

'define READOZ as a subroutine
RREADO2:

L4444 500000440 2300202444444 4 440434 4 44 H 1 A 44

1444444244034 4 2342303004443 0 4424444444443 4 42 2440444044

. +
:0 DEFINITION OF VARIABLES +
+ +
Yy YT Y Y YT SR AR TR R AR A Y R e Y
‘e +
' pecify digital t bo t f t H
‘s S| i igita r i sat for inpu +
'+ used ;3’. rgcedurg: set gg readdig +
'+ thl.s por't is used to dis :mguzsh be +
'+ » Oxygen sat in, and Oxygen sat out +
por'l:/-l
‘+ +
'4- define gain code for DT2801-A as GANEZ +
'+ used in procedure adin +
GANE/=1

(IS +
‘s define charnel from whxch to read analog input +
‘s used in procedure +
\ CHANNELZ=6 .
+

‘e define gain for specific gain code as GAIN/ +
'+ usaed in procedure compute +
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GAIN/=2%GANE/
"y +

‘+ assign start time to a variable for later use +
begintime=timer
L N B Y N O YTy

‘call procedure to set digital port 1 for input
CALL setdxglt( &HZoc,part/? po e

't t trapping off
sevent of f ne e

‘call procedure to set digital port 1 for output

CALL digout(&H2ec)

L T T T T N R T R Y T T e Y !
L Y Y . S 2t s ST T S T T T AT T
'+ read snalog values from DT2801-A +
e R AR A A a e

' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

t values for o on calculatxon
'g:ad anal g lmlhpl;xed input)

‘that all ggm data sets (HB, VO2SAT, AOZSAT] are input
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ NN\
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
‘call procedure to send xg‘ Z to por'l: 1
'cloiest;\utch so that HB data :s input

itoutZ=1
AEL writdig(2H2ec,digi tout?)

‘pause 5.25 msec
for xxxZz1 to 2000

XXX,
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
ZALTHATLTHIALATA TR TR BRI RIS
‘call sd:routme to got a/sd corwersxon value from
‘charnel 7 (multiplexed Amtél
CALL adin(&H2ec,GANEZ,CH L% BINARYVALUEZ)

;S;s;gn hb da;t':/m binary form to array hb

ina

'\\\\\\\\\\\ ALLLLTELRATLLHR AT RRRRRRRIRRRIR RV
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
‘pause 5.25 msec

for o=l to 2000

naxt 0

‘call groceduro 'I:o send digitout’/ to port 1
'set all switche
1tout’/=0
EL untd:g( &H2ec ,d:gxtout/l

‘pause 10.2 sec
for 00d=1 to 40

next
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
FATHLATATHLHLLAHTRERETALHHHATLATATRRLRATRLLIRRR RS
‘call procedure to send digitout’Z to port 1
'closes switch so that V02 data is input
Eztout/-95
ALL writdig(2H2ec,digitout’)

‘pause 5.25
for )0=1 to 2000

XHXZ
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
ANHATLLHRTIATTHTHLTELRTRH TR IRRLL TR
‘call subroutine_ to get a/d converszon value from
‘channel 7 (multiplexed i Amu
CALL adin(&H2ac,GANEZ,CH ELZ ;BINARYVALUEZ)

'assxg\ VO2SAT da'h in binary form to
array vsat

vsatZ=bina lue/,
A R L L R R A R AR AR ALY
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
‘pause 2
for xoo/= 1 to 2000
next o

‘call groceduro to send digitoutZ to port 1
'set all switches open
itout’=5 ..
gL writdig( 8H2ec,digitout’}
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ZAHUALLALLATALHEANAILLTIIAR IR SRR LLRR RN R LR RRR NN RNNANNWW
! \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
‘pause 10.2 msec

for xxxZ=1 to 4000

next oo

‘call proceduro to send digitout’/ to port 1
'cloies svut so that AD2 data is input
itout
EL untdxg( &H2ec ,digitout’)

'‘pause 5.25 msec
for »xxx/=1 to 2000
t e/

nax
ZATHHLATLATATALLEHIIATITAL TR TRRRRR TSR
'call subroutine to get a/d eonversxon value from
‘channel 7 (multiplexed i Amu

CALL adin(2H2ac,GANEZ,CHANNELZ ,BINARYVALUE/)

'assxp AOZSAT data in binary form to
catis brny asat
zbina 4

'\\\\\\\\\\\\\ ALHLLLLLLLTIRLLLIRLLRRLLLRERLRRRNNNANNNAW
N \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'‘pause 5.25 msec
for xxxZ=1 to 2000
naxt oo

‘call grocodure 'to send digitout”Z to port 1
'set all switche
81 toutZ=0

ALL writdi (&HZec,d: itout”?)
'\\\\\\\\\\ ALTHTLLLATL TR RRRRVR AR,
ZAHNTHLHLALHL TR HRTRRLERLAR LIRS
S s s m T T R e asaeess

‘call subroutine to get a/d conversion value from

‘channel 6 (flow rate from flow meter)

CALL adxn( gH2ec ,GANEZ ;6 , FLOWROTEBINARYZ)

'turn event trapping on

Seven'l: on

'def:.m end of subroutine READO2

l.!ETURN

L]

‘ex ==
:8= SUBROUTINE NAME: COMPUTEDECIMAL . ==
‘sz subroutine to compute decimal values for ==
‘m= hemoglobin, venous oxygen satura ion, ==
‘== arterial oxygen satura and the flow rate ==

'defm. CCOMPUTEDDECIMAL as a subroutine
CCOMPUTEDECIMAL:

ANAHLALLLALALALUTLL LR LRI RR R R LR

' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'VARIABLE USED TO COMPUTE TIME TO RUN SuB

time2=timer

O T YR YR TR T IR 2
L T T T T R T R TR e L 2
'+ begin loop to compute decimal value of analog voltagaes +
R i

' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
‘read analog values from arra¥ locations and s to
icompute procedure to calculate digital values

computi 1 for hemoglobin turati
'arter;a?go:;g:ssaguntm, and the flow rale. “tturation

ZARRLALALATLARLTTATHRRERERELA LTRSS
‘call subroutine to compute dec:mal nurber for

' v obi
XD B GTR AT R "

‘compute hemoglobin content in units of gram/decaliter
'us: conversion factor from sensor

on/*hb%
' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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ZARHLLHLHALLATATATLATLALLARELELATRIALHLRLLR LR LLARRRN LR,
‘call subroutine to compute decimal rnumber for

‘volta nEresenhng VO2SAT

CALL COMPUTE(GAINZ,vsat’,vsat#)

‘compute percent venous oxygen saturation

‘using conversion factor from sensor

vsat#=vsatcon/¥vsots

N \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

'call subroutine to te decimal number for
‘volta regresenhng 2SAT
CALL COMPUTE(GAIN”Z,asat”,asat$)

‘compute percent arterial oxygen saturation

‘using conwversion factor from sensor

asat#zasatcon/»asats

' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

ZATATALTIAHATIHTATEILHATASHILLRA LIRS
‘call subroutine to compute decimal number for

ow rate
CALL COMPUTE (GAINZ ,FLONRATEBINARY/ , FLONRATES)
compuic flowrate in units of liter per minute
ng ion factor from sensor
FLON TEO'FLOHZAN*FLONRATES

'defme end of st.brouhno

RETURN

[ - - o

Iz ==
== SUBROUTINE NAME: O2CONSGRAPH ==
== ==
izz subroutine to compute oxygen corwumption ==

E R Y s T e S e asacatey
'+ oxygen consumption is computed using the equation:

' gen COnsuphon = (Flowrate)*(Hb content)»
' Doy (1.39 cc Oxygen/gm Hb)%
: (change in Oxygen Satunhon)

*rr ++P

RIS R e e I e e eI R R R S RS R S RS R R e SIS RS L R L L

R 2IZTIITI LSS LSS AL IS ST 2RSS S LSS LIRSS 2T LSS L 22

‘4 +
:0 DEFINITION OF VARIABLES +
+ +
Ty Yy Ty Py TR
‘e +
'+ 02C(x) 2 o consumption arra +
'+ i oxygen per min) v +
+ hb#(x) = hemgl.ob:n content (gm/dl) +
‘s vsat®(x) = venous oxygen saturahon (Z), +
‘e asat#(x) = arterial oxy turation (%) +
‘s deltasat$(x}) = asat#(x)-vsal® x

:+ flam-:tet(x) = {lgl; rate (hters/mmlub :
+ ocons 2 1,39 cc_oxygen per gm

‘. convertHB = 0.1 dl/1 +
Rt e AR et e

ZATHHMHATATALLATTARATLLIATATATALARTARRR AN
‘dafine constants

oconst=1.39

convertHB=10

RIS T Y RPN RN FE NI IT R T TLYY T YT T TV OV F I F e oo rres
T R S S S I R LR e SR TR T TR s
'+ begin loop to compute oxygen consumption +
T Y O D L T T B T YT T Y I
deltasats=z(asat#-vsats$)%100

‘compute o consumption
o2C#=flowra ¥e#*hb#*camn30rtHB*ocms txdeltasats
1

: ALALLRHLATHIATLTALHIATHA TR L HATIAN LR RN
‘define end of subroutine
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I'.!ETURN

: =z wasee IMPORTANT INFO 0666

==

‘es B;:Em name: OXXSCALE.BAS

:“ up prog : OXXSCALE.BAK

22

:== Program written: 5-09-89 ==

== =2

:== Program modified: 5-17-89 ==

'z=  gubroutine name: oxxscale.bas ==

‘sz ==

‘=z THIS SUBROUTINE DRAWS SCALES FOR GRAPH ==

‘=z OF OXYGEN PARAMETERS. ==

Iz ==

L]

! PPPPPPPPPPPPRPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPRPPPP
:ppp SUBROUTINE NAME: OXSCALE %g
:ppp SUBROUTINE TO DRAW TIME SCALE FOR GRAPH PPP

CCCCECCCCCCCCCCCCCCeCe
'PRINT Hb saturation scale

CCCCCCCCeoeCCCCCCCCCCCoe
'set color to red text and yellow background
color 3,bgcol”

! ECCECCCCECCOCCEettCCCCCCCCCCCeCCeCcCCeeeoe
':Is,::gn beginning row for title to variable
tbegrm/-zz

* cCcCCceceCeeeeee
*locate and print title for y axis
‘locate and print "Percent"

P
LOCATE tbegrow/+1,3
PRINT"e "

LOCATE tbegrow/+2,3
PRI Ilr "

LOCATE tbegrow/+3,3
PRINT"c *

LOCATE tbegrow/+4,3
pRINTlI "

LOCATE tbegrow/+5,3
PRINT"n *
Locgﬁiﬂ'::ogmlw,?a
LOCATE {begroudﬂ,s
RINT

cecc
'locata and print “Hemoglobin®
I';ggk tbegrmlp 48,3

LOCATE tbegrow/+9,3
PRINTII "»

LOCATE tbegrow/+10,3
PRINT"m "

LOCATE tbegrow/+11,3
PRINT"o "

LOCATE tbegrow/+12,3
PRI lg "

IL’OCA ulibegrou/013,3
LOCATE tbegrow’/+14,3
PRINTI' "

LOCATE tbegrm/.fls,s
PRINT"D °*

LOCATE _ thegrow/+16,3
PRINr" t:hg ’
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LOCATE tbegrow/+17,3
PRIN’T.I “
! CCCCCCCCCCCCCCCCCECCCECCCCCCCCCCCCCCCCCCCCCCCeCe
‘locate and print "Saturated"
LOCRTE dbagrow»6
FOW/ »
PRINT"S *
LOCATE tbegrow/+1,6

PR
LOCATE ‘I:begrou/ +2,6

LOCATE tbegrow/+3,6
PRINT"u *
LOCATE {begrow/#é ’6 4

LOCATE tbegrow/+6,6
Lgﬂ;tt;egm/ 756
+
PRINT "o ’
LOCA begrow/+8,6

I.OCATE ‘tbogrou/+9 6
PRINT“ [ ’

'locato and print "with"
%%.EAT'E' t!::egrou/+10,6
LOCATE  tbegrow/+11,6
tgém ::begrow/ 12,6

+
PRINT" " '
LOCATE tbegrow/+13,6
tgérgh:begm/ 16,6

+
PRINT"~ ’

'loca'te and print "Oxygen"
LOCATE tbegrow/+15,6
PRINTIIOII
LOCATE tbegrow/+16,6
PRINTII {1
LOCATE tbegrow/+17,6
RINTnyu
” 't_begrow/flaw
LOCATE tbegrow/+19,6
PRINT" ”
LOCATE tbegrow/+20,6
PRINT"n"
! CCCCECCCCECOCCCECCtCeCCeteCtCCCCCCCCCCCtEeeecoe
' CCCCCCECEEECECCCCCCCECCCCCCCCCCCCCCCCeeet
:lomte and print scale

CCCCCCECCCCECCCCCeeeee
;:73 column for placement of temperature scale

ceec
'locaie and print 50
LOCATE 28,cc/
PRINT 50
wala-wu‘—vwwv il > Aol
‘locate and pr:l.nt 60
LOCATE 17,cc/
PRINT 6
'ccccocccccccccccmecoecocmocem
'locate and print 70
LOCATE 13,cc/
PRINT 70

ceccee
*locate and prznt 80

LOCATE 9,cc”

PRINT 80

! CCCCCCECCECOtCEECCCECetCCCCCCCCECCCCCCCCCCCeeeet
*locate and prmt 90

LOCATE 5,cc/

PRINT 90

! CCCCECECCECCCCCCCCCCCCCCCCOCECCCCCCCCOCCCCCeecee

CCcecoccecceceececcee

LOCATE 1,cc/-1

PRINT 100
: cccooccccccooeocooccccccococcocccecccoecoeccccoc
! CCCCCCCCCCCCCCCCCCCEECCCECCCCCCCCCCCCCCCCCCeecee

‘locate and print 'l::l.tles for ASAT and VSAT
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COLOR 12,BGCOLZ

! ECCCECCCECCCCCCCCCCCCCCCCCCCCCCCCCCCECCCCCCeEees
:PRINT Oxygen consumption scale
CCCCCCCEtCECECCCCCCCCCCCCCCCCCCCCCCECEECCCCCCees

‘set color to_red text and yellow background
color 10,bgcol”

! CCCCCCCLCCCCCCCCCCCCCCCCCCECCCCCCCCCCECTe
::ssxmm I;eg:l.m:.ng row for title to variable

tbegrou'/l;z

! CCCECCCEECeCCCOeCCCoCCCCCCoCCCCCCCCCCCCCCOCCCees
‘assign begiming column to variable thegcol”
'tbegcol

'?.co:gte and print "Oxygen'
'ﬁﬁ%ﬁ} E zbegrgw/ +1,tbegcol”
LOCATE ‘l:beﬁrou/i»z tbegceol/
[g(]::':T; ibeﬂ 74 S,tbegeoll
row/+
PRINT"y ’
#O(]::AT.E' 3begrou/04,fbegeoll
LOCATE ‘Ebegrow/'ts tbegcol”
tgﬁg 'tbegrou/ 6,tbegcol./
L4
PRINT"n ’

LOCATE tbegm/o&,tbegool/
tgmct owZ+9, tbegcol”
r
Psémotbegbeﬁrm/ 1; tbegcol”Z
+
PRINT*n ’ °
LOCATE tbegron/#ll;tbegcol/
tgmsﬂnﬁ" row/+12, thegecol”
L+ 4
'L’géﬂ; tbogrou/ ls’fbcgcoll
23
'L’S(I:'A"T.E'mtbegrm/ 14’tbegcoll
+
PRINT"p ’
nga;ﬁttbegrowlus,tbegcol/
LOCATE row/Z+16, thegcol”
PRINT"i ’
LOCATE {begrou/ﬂh 4begcol”Z

LOCATE tbegmlus tbegcol”
PRINT'n n ’

cceee
‘locata and print oxygen con title
LOCATE 22,61

PRINT “Ox Cont"

. CCCCCCCOCCCCECOCCCCCCCCCCeeee
! CCCCCCCCOCCCCetettettteCCeCCeCCCCCCCCCGCCCCCCee
‘locate and print scale

! CCCCCCCCEEECEeCCCCECCCCCCCCCCCEECee

'set column for placement of temperature scale

cc/-SB

! CCCCCCCCCECCCCCCCCECCCCECCCCCCECCCCCCCCCCCCCCeee
*locate and print 0
I';gfIZATE 21,cc/

! CCCCCCCCCCCCCCCCCCCCCCECCCCCCECCCCCCCCCCCCCeCeee
‘locate and print 50

LOCATE 17,cc/

PRINT 50

‘ccecc

‘locate and print 100

LOCATE 13,cc/

PRINT 100

1 CCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCece
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'locate and print 150

LOCATE 9,cc”

PRINT 150

! CCCECCCCECCCCCCEECCCCCCCEECCCCCCCCCCCCECECCCCees
‘locate and prxnt 200

LOCATE 5,cc/

PRINT 200

ceccecec
‘lmte and print 100
LOCATE 1,cc/
eRINT 250
CCCCCCCCCCEECCECECCECeCetttttCeCCCCCCCCCCECCeees
! CCCCCCCCEEEECCCCCECECCCCCCCCCCCCCCCCCCECCCCCCeee

cccocceeccecee

! CCCCECCCCCOeEECCCCCCCCCCCCOCCCCCCCCCECCCCCCCCCes
! CCCOCCCCCCOCCOCCCCCCCCOCCECCCCCCCCCCECCCCCCCCCCs
!PRINT Hemoglobin content

'set color to red text and yellow background
color 0,bgcal”

! CCCCCECCCCCCCECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCe
'assxg\ beginning row for title to variable

tbegrow/-z

CCCCCCCCCECCCCECCCCCEOCECteeceeeeeee

‘assign begmnmg column to variable tbegcolZ

thegeol=7

e s e
row’+1, thegool”

ll‘ [1]
LOCATE tbegrow/+3,tbegcol”
PRINT"m " ’
kggATE thegrow/+4, tbegecol”
Ilo L]

LOCATE tbegrw/+5:tbogool/
fgtl:ﬂ'slgtbeg %46 » tbegool”
row

PRINT*1 ’
L%ATE ;sbegrow/ﬂ,tbogool/
LOCATE ‘tbegrowﬁts tbegcol”
tgéﬂE tbegrow/w’tbogcol/
ATt Sgrants10, hagool
PRINT"n beg '

cecc
'locato and print "Content”
tbegrow/dz s thegeol/

PRY
DOCATE tbegrou/fl} tbegcol”
AT sgrano 16, thageol
+
PRINT"n ’
'L,gga}sixbegm/+15,{b.geo1/
LOC'AJ E tbegrow/ﬂé.tbegeol/
‘e

%ggﬁﬁ 'tl:zegrow/ﬂ?,fbogcol/
LOCATE tbegrow/+18 1%
mm"t"m » thegeo

CCCCCCCCOCECCCECCCCCCCCCECCCCCeeCtteceCeeeeee
'locata and print label for hemoglobin content
LOCATE 2,75

! CCCCCCCCCCCECCCCCCCCCCCCCCCCECCCCCCCCCCCCCCCCees
‘locate and print scale

'ccececeecccecee

'set colum for placement of temperature scale

ccccccc
*locate and prmt 0

LOCATE 21,cc/

PRINT 0

! CCCCCECECeCCCCCCCCCCCCCCCCCECECCtttttetCCCCCCees
*locate_ and prxnt 5

LOCATE 1 see/
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‘locate and print 10
LOCATE 13,cc/

PRINT 10

! CCECECCGECECCCCECCCCCCCCCCCTCCCCtECCCCeccCeeeeee
‘locate and prmt 15

LOCATE 9,cc/

PRINT 15

'c]:.ccct{:cc t 20

'locate rin

LOCATE 2 cc:/p

PRINT 20

! CCCCECCCEECCCECCECCCCECCCCCCCCCCCCECCCCCCereeeee

*locate and print 25

LOCATE 1l,cc”

PRINT 25

:ccc CCCCCCCCCCCeee
CCGCCCCCCCCCCCCCCeCCCCCCCCCCCee

'DEFINE END OF SUBROUTINE OXSCALE
return

COPYRIGHTED 1989.
ALL RIGHTS RESERVED
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