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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

DT280l-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 cardiopuhnonary bypass procedure. It performs the following functions:

•
monitors and displays the temperatures from six different temperature probes

• 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: (l) 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 [I, 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 ca.n 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 l. 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

I. INTRODUCTION 2
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Figure I. Drawing of a Roller Blood Pump
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Figure 2. Drawing of a Pulsatile Blood Pump

l. INTRODUCTION 4



cavity. There are check valves above and below the cavity so that the blood can flow or1ly 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 cardiopulrnonary 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

oxygenrconsumption rates ensures that adequate perfusion is taking place.

A Look at Current Monitoring Systems
L

Originally, the suggestion for an irnproved 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
u

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

l. INTRODUCTION 5



(ml/min/kg or ml/min/mz). The perfusionist need enter or1ly 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

thecardiopulmonarybypass 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. 'I'he perfusionist can look

at the computer screen where all of the parameters are displayed on one screen instead of looking

at several displays.

I. INTRODUCTION · 6



Problem Solution

The monitoring system of this thesis uses a SWAN 286-10 (IBM PC/AT clone) with an 80286

microprooessor to monitor the various parameters of open heart surgery. This type of computer

is used because of its eiiiciency, 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.

I. INTRODUCTION7



s 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 infomiation includes the type of blood pump, the stroke volume

1 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

II. DESIGN OVERVIEW 8
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Figure 3. Patient Monitoring System for Open Heart Surgery

II. DESIGN OVERVIEW 9



initializing the computer and display, the ir1itial 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 ar1d

hospital identification number, the six temperatures, the three timers, the type ofblood 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 prcsses 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 the 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 lloppy

diskettes, a 1.44 megabyte disk drive for 3.5 inch tloppy diskettes, one parallel communications

port, one serial communications port, and eight expansion slots for Input/Output connections.
l

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 horizontal pixels by 350 vertical pixels when the display

is set to the graphics mode. This allows for iiner 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 DOS, 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.

III. HARDWARE DESIGN 12



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 ofbase 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 IDT280l-A) Analog and Digital Input/Output Board.

The DT280l-A I/0 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 I/O board.

A schematic of the DT707 screw board panel is shown in Appendix A. This panel allows

connections to the DT280l-A I/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 DT280l-A I/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

l
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Figure 4. Schematic of Interfacing Circuitry for Patient Monitor
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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 DT280l-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 5, 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 followsz Channels 0 through 5 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 DT280l-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 oonversion time of 10 microseconds [10, ll].

, Temperature Detection

There are six temperature sensors cormected to analog channels 0 through 5 of the DT280l-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 llowmeter 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. lfthe calculated pump output is less than or equal to 1000 ml/min, then

the scaling factor is 1 liter/minute per volt.

Detection ofHemoglobin 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 DT280l-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 DT280l-A

I/O board. These pulses are produced by software. A timing diagrarn of these pulses is shown in

Figure 6.

The timing sequence starts with bit 7 of digital port 1 of the DT280l-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 DT280 l-A I/O board. At the same time

bit 7 is high, bits 5 and 6 are held at logical 0 for ll.5 msec. Data is sampled form the hemoglobin

III. HARDWARE DESIGN 16
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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. Ta.king 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 5 is first

taken to logical 1. Finally, all bits ofdigital 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 ofhemoglobin per deciliter ofblood. 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 DT280l-A 1/O board. The DT2801-A 1/0 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.

~ 111. HARDWARE DESIGN 19



IV. SOFTWARE DESIGN

Prügram Overview

A
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 eflicient and runs faster than standard interpreted BASIC and

BASICA [12]. _

The main program is entitled MONITOR. A flowchart of the MONITOR progam 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 nurneric

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

IV. SOFTWARE DESIGN ‘
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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 ofany 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 ofComputer 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

SETBSCAPE 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 05position

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 ll.

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 pressed. Finally, after setting the escape key, control returns to the main program

MONITOR.
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Initial Information Input

The subroutine INFOIN is called for the initial input ofpatient 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 ll.

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

• Sex of Patient (male or female)

• Hospital Identification Number

•
Age (in months or years)

• Units of Age (months or years)

• 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)

A

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 retum key is presscd 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 jven 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 arc 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 jven 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 jvc 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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down arrow keys to move a selection box to the proper type of blood pump and the retum key is

pressed to select 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 centirneters.

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

•
number of rollers

•
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 progam, MONITOR, where the

subroutine DISINFO is called next.
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Display and Correction ofPatient 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 l, 2, 3, 4, and 5. The option list

informs the user to press function key l (FKl) 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: FKl 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, FK5 allows the user to exit the correction mode and retum to the

original display screen as shown in Figure 19.

lf the correction mode is not selected and the user presses FK5 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.

l
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Display ofMonitored 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 2l. First, this subroutine tums the internal timer

of the computer off. Next, a flag is set so that if the escape key is pressed during the execution of

this subroutine, the escape key subroutine, ENDALL, knows where to retum ifneeded. 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 (FK5) is set to return to the display and correction mode (DISINFO subroutine)

_ as discussed in the previous section. Function key 6 _(FK6) 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 intemal timer of the

computer is ttuned 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 retum 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 Hemoglobin 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 (FKI) is set to retum to the beginning of

the graphing subroutine, function key 6 (FK6) is set to retum 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

•
FK 2 start timer #2 ~

•
FK 3 start timer #3

•
FK 5 retum to display a.nd correction screen

•
FK 6 graph options

•
FK 8 update timer #3

•
FK 9 update timer #2

•
FK 10 update timer #1
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•
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:

E
•

Patient Name

•
Hospital Identification Number

•
temperature #1

•
temperature #2

•
temperature #3

•
temperature #4

•
temperature #5

l

•
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 #8 start, update, and elapsed times

• Type of blood pump in use

•
Calculated Pump Output

• 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 DT280l-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 followsz

Surface Area = Weigh!o'44S X 11ezgm°·’” X 0.0007184

where the weight is in units of kilograms and the height is in units of centirneters. The resulting

units of surface area are square meters [I3]. ‘

Next, the INITMON subroutine tums 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 defmed as RUNIT.
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SLRFARE

OONVERT HEIGHT
TO KILOGRAMS

CENVERT I-EIGHT
TO CENTIPETERS

OQPUTE B®Y
SURFACE AREA

Figure 29. Flowchert of Subroutine SURFARE
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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 Roller: x Arc Length x 7I x Tube Diameterz)/4

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

calculated as follows:

RollerPump Rate = (Freq Hz) x (60 :ec/ min) / (100pulse:/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 :ec/ min) / (1 pulse/pulse ofdiaphragm)
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Figure 30. Flowchsrt o|’Subr0utine PUMCAL g
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Figure 3l. Flowchart ofSuhroutine FREQ
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CHPUTE CCIPWE RU.LERPLLSATILE PHP RATE
PHP RATE
PR_R^TE·6° PR•RATE•60/ I 00

CHPWE PHP
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P0•PV•PR ‘

PRINT° CALCLLATED
PUMP OUTPW

ON SCREEN

RETLRN PHACAL

Figure 32. Flowchart ofSubroutine 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 ofpump rate from the FREQ subroutine is divided by 1. The pulsatile pump
rate has units of cycles per minute.

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

PrmpOutput ¤ Pimp Volume x PurnpRate

wherepumpvolumeisinmillilitersandthepumpratcisincyclesperminute. Theresultingunits
of pump output are per minute. Alter this calculation, the calculated pump output is
printedon the screen and control is sent back to the subroutine PUMCAL.

Neid, PUMCAL the subroutine NORMBLOOD. A flowchart of this subroutine is

g showninFigure33. ThissubroutinecomputesthetwonormalizedbloodHowrates. Theiirstformula used is: F _
NormaäzedBloodFlow Rate • Prmp Output / Body SurfaceArea

wherethebodysurfaceareaisinsquareuzeters. Theunitsofnormalizedbloodüowrateresulting

form thisequation are ml/min/mz. The second formula used to calculate norrnalized blood How _

rate is:

NomtaäzedBloodFlow Rate • Pimp Output] Patient Weight

wherethepatientweightisinlrilograms. Theu¤itsofnormalizedb1oodHowrateresu1tingf1·om

thisequationareml/min/kg. Then,bothofthesebloodHowratesarepr·intedonthescreenand

control is passed back to PUMCAL and then, back to RUNMON. ·
Next, RUNMON calls the subroutine HBOXSAT. A Howchnrt of this subroutine is shown

in Figure 34. HBOXSAT calls three other subroutine:. First, the subroutine READO2 is called.

A Howchart of subroutine READO2 is shown in Figure 35. 'This subroutine is used to multiplex
analog voltages into analog channel 7 of the DT280l-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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PDRIBLOW I

CCIPUTE BLGID
FLOU RATE
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CGPUTE BLH
· FLOH RATE
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Figure 33. Flowchart of Subroutine NORMBLOOD
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PBOXSAT
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0XY@¤

CGISIPTIGI

RETLRN RUN)!

Figure 34. Flovvchart of Subroutine HBOXSAT
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Figure 3Sa. Flowchart of Subroutine READO2

n
IV. SOFTWARE DESIGN 70



DELAY 5.25 •••• _
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Figure 35b. Flowchart of Subrouüne READO2

IV. SOFTWARE DESIGN 71



EAV 5.2 n•••

'°.‘£„· E='i‘·“':.„a..“G2 AIAT WITH!

EJY 5.2 ••••

READ ANALG
V1TAGE FRQ4
ASAT SENSG

EJY 5.2 ••••

SEIO VALIE 0
TO PUIT I
ALL 5ITS•0

READ ANALGVILTAGE F20!
FLOMETER

RETLRN PBOXSAT

Figure 3Sc. 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 READO2 (Figure 35), first, digital port 1 is set for output.

Then, the pulses are started so that data can be read from analog cha.nnel 7 of the DT2801·A I/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 I/O board being taken to logical 1 for ll.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 I/O board. At the same time bit 7 is high, bits 5 and 6 are held at logical 0 for ll.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 l. 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 l 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 5 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 retumed

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 36. Timing Diagram of Oxygen Consumption Parameters
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CQPUTEDECIMAL

TELL USER:
YES FLOUIETER

PUP<1.|TPUT>I00¤? SCALE
SET TO

I000 nl/v

TE.L USER:
FLOIIIETER

SCALE
{T TO

500 nl/v .

CQNERT VCLTAGES
FR01 BIMRY TO
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FACTCRS FW
SENSGIS

RETLRN FBOXSAT

Figure 37. Flowchart ofSubroutine 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 grn/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. lf the calculated pump output is

less than or equal to 1000 ml/min, then the flowmeter scale setting is 500 rnl/v. Then, control is

retumed to the HBOXSAT subroutine.

The last subroutine called in HBOXSAT is OZCONSUMP. A flowchart of this subroutine

is shown in Figure 38. This subroutine simply computes the oxygen consumption using the

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

Oxygen Consumption = (Flow Rate) x (Hb Content) x (ASAT- VSAT) x ( 10 dl/I) 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 yam ofhemoglobin. The units ofoxygen consumption resulting from this equation

are cubic 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 retumed 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 markcd with a not connected flag. This update is done by

reading analog channels 0 through 5 of the DT2801-A I/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 5

(FK5) to return to the display and correction screen, function key 6 (FK6) to request a graph, or

the escape key to exit the proyam completely [15].
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Figure 39. Flowchut ofSubroutine GETTT
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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 DT280l-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 l and Figure 40, voltages between 0.000 and 2.000 volts were

g 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 DT280l-A I/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 la. Verilication of Analog Channels ol' the DT2801~A

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
l

3 0.737 0.736
3 0.972 0.972

3 1.978 1.976
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· Table lb. Verilication of Analog Channels ol' the DT2801-A

Analog Displayed Multimeter
u

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

5 0.337 0.336

5 0.991 0.991
l

5 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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Table 2. Verilication of Pulse Counter

Displayed Frequency Calculated Frequency
(hertz) (hertz)

0.00 0.00

20.1 20.0

74.9 75.8
1

90.1 92.6

125.5 128.2

175.6 178.6

225.4 229.9

274.6 277.8 ‘

326.0 333.3

375.0 384.6

425.2 434.8 „

476.0 487.8

524.4 537.6
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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

DT280l-A l/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. A11 calculations and the timers were checked using a

Hewlett-Packard 4lCX 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

1-1b ASAT·VSAT Flow Rate displayed O2 calculated O;
Content (%) (1/min) Consumption Consumption
(sm/dl) (¤<= Oz/min) (cc 0:/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 6.944 460.1 460.1

14.55 21.00 3.760 159.6 159.6

15.14 26.37 7.813 433.4 433.4

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) (m1/min)

25 0.5 in. 3 in. 289 288

125 0.5 in. 3 in. 1446 1446

225 0.5 in. 3 in. 2611 2611
375 0.5 in. 3 in. 4343 4344
75 1 cm 6 cm 421 421

126 1 cm 6 cm 711 711

276 1 cm 6 cm 1558 1559

425 1 cm 6 cm 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)

U 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. Verücation of Body Surface Area Calculation

Displayed Calculated
Height Weight Surface Area Surface Area( (mz) (mz)

24 in. 10 lb 0.269 0.269

48 in. 501b 0.881 0.881
’

60 in. 100 1b 1.390 1.390

72 in. 200 lb 2.130 2.130

90 in. 300 1b 2.975 2.975

100 in. 350 1b 3.429 3.429

70 cm 10 kg 0.416 0.416

90 cm 20 kg
U

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
A

70 kg 1.572 1.572

160 cm 90 kg 1.927 1.927

170 cm 100 kg 2.106 2106

190 cm 140 kg 2.634 2.634
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Table 7a. Verllcation of Blood Flow Rate Calculations

Displayed Calculated
Height Weight Flow Rate Flow Rate

(ml/min/m’) (ml/min/mz)

24 in. 10 lb 7400.0 7400.0

48 in. 50 lb 2259.0 2259.0

60 in. 100 lb 1431.0 1431.0

72 in. 200 lb 934.1 934.1

90 in. 300 1b 668.8 668.8

100 in. 350 lb 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 S0 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. Verlication of Blood Flow Rate Calculations

Displayed Calculated
Height Weight Flow Rate Flow Rate

(ml/min/kg) (ml/min/ks)

24 in. 10 lb 438.7 438.7

48 in. 5011: 87.7 87.7

60 in. 100 lb
‘

43.9 43.9

72 in. 200 lb 21.9 21.9

90 in. 300 lb 14.6 14.6

100 in. 350 lb 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

g 140 cm 70 kg 28.4 28.4

160 cm 90 kg 22.1 22.1

170 cm 100 kg 19.9 19.9

190 cm 140 kg 14.214.2°*

A11 blood llow rates were calculated using a pump
output of 1990 ml/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 DT280l·A I/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

I 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 ln 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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'2222I22222I222222222222222222222==2222222222222222222222222

:== !GH!B! IMPORTANT INFO BGHR! ==
¤= =='== name: IUNITOILBAS ==

EE up prog : |iJNITOR.BAK ==
. 2222II22222I222222I22=2222222222222222222ISI22I2222222222;;

: PROGRAM NRITTEN: 4-03-89 :
' PROGRAM MOOIFIED: 5-24-89 '::f222222222222222S22222222222222222222222I222222II2222222EE

·

222222222222222222282222222222222322222222222222222222222;;

:== PROGRAM NAME: !‘KNITOR.BAS ==
· 22 22

'
222I22222222222222l22I222222I2222222222222222222222222222==

' ==
•::22222222I2222l2222222222222222222222222l22222222222222222

'== =
'== $I}£LUDE PROGRAMS: INFOIN.BA$ :=
' == OISINFO.BAS ==
EE Rtl·I1(N.BA$ Ef
'
;;222222222I2I22IIII222222222222222222222I2I222II22222222;;

I

' TE STICK is a spec1aI area in memory
tE’€

EIBs
‘EE

'values or addresses of variables being passed to
'procedures and functions, and_contains an indication of
°where the program should continue executxng after a
'procedure, function, or subroutine concludes.
'A run-time OUT OF MEIMIRY {ERROR 7) error is returned
'vghen the_stack lacks sufficient space to store new
'information.
'increase stack size to 6144 bytes (6k)
Qstack &Hl800
°TFis statement resets aII numeric Ylflasllß aE
'arrays to 0, resets all string variables and arrays
'to null, and closes all files. _
GLEAR
'caII sFI_rou¥ine to Brun ¥i¥Ie screen
:gos•..b titlescreen

'caII s$_rout_ine to inifiahze screen E varxEIes
'for monitoring programgostb intro
'gg tonsäogaufine to get IIIIIIII information IIQUI

' ggiirsehpglgtte jar 3 as lidnt blue

' define palette jar 0 as black
palette 0,0

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

' clear the screen
cls

'gg toosnélinäggtine to display information irput
'label for program to return to nain
mainl:

' to stbroutine to monitor parametersGggt! RLNMON

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

Lnddefine end of program
'22222222222282222222222222222222222222222222=222I2222222222
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'include {hase prggrams to save space'_ TURBO BASIC ec}: or _
Sgnclude "c:\mong.tor1\'§:1f1e.bas"
Sgnclude "c:\mon;{:or1\;n{r9.bas"
Smclude “¢2\If|0|\1‘t0P1\1h‘fQ1h•bB$'°
Sjnclude “¢!\|II)hi.*0f1\di$1hfQ•b3S°‘
Smclude "c:\•¤•on1tor1\RlN4ON.bas"
'======S============2===============S=I=========!=S===2¢====
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***** IMPORTANT INFO ***** ==
'== name: INTRO.BA$ ;;
:== np prog : INTRO.BAK ==2: gg
•==s:=:=2==22::22=222222::222:222222222=2=2==2==2=2:22==2===

: PROGRAH NRITTEN: 5-17-89 :
' PROGRAH HODIFIED: 5•17·89

'
*:2 :2
:== SIBROUTINE NAME: INTR0 ==32 23
'== THIS SlBRIUTINE SETS SCREEN AND INITIALIZES ¤=
'== VARIBLES FOR IKNITORIW PROGRAM. ==*22 22

jdgfine subroutine intro
In POS
I

ISBE SGPOHN to Qflmlßl ml HIER coIor FOSOILIEIOHscreen 12
'slt screen to text aaas, coIor ESEIEUscreen 0,1
'OIII SÜEPOUTIHO to SGE escape key tor Oxlt TPOM prog
goto setescape

ITGPH TUH'¥1NO OrrOr EFIPPIHQ OT;
on error goto 34

'astlné ot $$rOut1nO 1ntI*O
return•
SSS323222=!=I=2=2=$=II==22283S=22=SSSIG=8=l3=2====I===2====

I==2BIBSSSBSS222===I==8=S238l$=========S2=!SI88===l=B======= A

'== SUBRUJTINE NAME: setescape ==*22 23
'== This subroutine sets the escape key to exit ==
'== program when the escape key xs hit. =='=: :2
ISSESIII838=ll===ESIIII£=2===!2====I!8I£====I!====$lBSI====2
'define setescape as a snbroutine

SETESCAPE:

'\\\\\\\\\\\\§\\\\\\\\\\\\\\\\\\\\\\\§\\\\\\\\\\\\\\\\\\\\\
zset np trappmg of escape key for exit of program

•;E? 1sT¥«R:«2ä>.¤«R§?§2£?
°’

'ülän tF_ ca e E lkTy E] is sä goto
' s•.brout:n:sENBALL·y

Pnu ’

gt KEYU.5) GOSLB ENDALL

•§E$F'£5¥'Eß°‘"°
°‘

°‘°°"°
“°"

°"
'\\\§\\\\\\\\\\\\\\\\\§\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'define end of snbroutine SETESCAPE
RETURN•
==3238===SIISIISSSSSSIIGSSS3222222=B3!==3=ISl§====I83=====3

•
22=a2:s2=::22=2=2:s===s==aa:=2=======2=2=::22===2:2:=:2=2==

'== SLBROUTINE NAME: ENDALL ==*22 22
'== This subroutine exits the entir•_monitoring ==
xi- program when the escape key is hit. :E•
222:2::22===::s2==2:====2===:=:2==2==:==sa:sa2:2=::a¤a2===;ENDALL as a subroutine

' t f t' f hy
't t t ' ff:.b'2«°‘é?? """"‘° °
°turn timer off
timer off
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'se{ scgegn {o {ex{ mode, color enabled
SCZPBGT 3

'se{ pale{{e color 0 {o whi{e (65)
pa1e{{e 0,55

'sI{tga1:{äe color 4 {o red (4)
PI C C 3

'se{ {ex{ color ITXCOLZ) end background color (BKCOLZ)

ääätéiä
'define begirning end ending rows of menu box

‘.::a*w‘ä;•r .=
'defi¤£;_ä>egi¤·ning and ending columnns of menu• box

*:a:.·ä·,,;,,
'call Erocedure MENBOX {o draw menu box
call H Mß0X(begrowZ,endrowZ,begcolZ,endcolZ,1'>(COLZ,BKCOLZ)
'sg{ {sx; color {o red end background {o black

C20 DI" 3

'prin{ {ex{ on row 21 end column 69
loca{e 21,69
'Rrin{ {ex{ on screen
P INT "ARE YW SURE YW NANT TO EXIT"
'loca{e {ex{ on row 12 end colurn 5
loca{e 11,50

"
{z?«·"B¥ Aääiäää

'label for invalid answer {o check second answer
cheokanswer:
'if answer is Yes, {hen end program
IF (ANSNER$="y') OR ( AN$NER$="Y 1 THEN

color 1,0
cls

1
;{urn{e·ven{ {repping on
even on

'ifganswer isfno, {hen check {lag p1aceZ {o
're urn execu xon o r ace 1h ram
IF (AN$NER$="n") OR (mR$:"N") THEBNQ

'case variable is pleceZ
eelec{ case p1aceZ

'if placeZ=1, {hen came from infoin subrou{ine'r•{u;n {o nex{ s{a{emen{
ca e
's:{ pa1e{{e color 0 {o black (0)
pale{{e 0,0

' { 1 {{ 1 5 { { (5)pägdgg g’5• co or o megen a
ub {äh, ¥,‘ä,3ää"’°

'if p1aceZ=2, {hen came from disinfo subrou{in•'go{oZd1s1nfo subrouhne
case

smb { cape
äsub disihfo

'if p1aceZ=5, {hen came from runmon subrou{in•
'go{o runmon subrouhne
case 5
gosub se{escape
gosub runmon
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"f lceZ=4 {hen f { nb {'
'gotg ;raph{p

graph P S rw im

case 4
gosub setescape
gote escapeteap

"f l ceZ=5 then f ab {'_ä°*g;ra ,sd"—ä•::•ro•ngr•pI·¤|·1bsro¤.11ne
cagassetesca
gab graphhbpe

"f laceZ=6 {hen f ab t'rouine
casüass

tescapegos a
goab graph}

'define end of select s{ruc{ure
end select

'define end of if structure
end if
'answer is not y er n, goto invalid answer
locate 1},35
colcr 4,4
Yrxnt space$I7)
ocate 1},28

call inval1dansw•rlenswer$l
goto checkanswer

'define end of abroutine endall
RETURN
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'22222222222222222222222222222222222222222222222222222222222

E: **488% IMPORTANT INFO ¥~¤*¤~l ==
·== gxgaram name: 1u•=om.aAs ES
Ef up prog : INFOIN.BAK E:
'
222222222222222222222222222222222222222222222222222222222;2

: PROGRAM NRITTEN: 2-26-89 :
' PROGRAM MODIFIEO: 5-17-89 '•
22222222222222222222222222222222222222222222222222222222222

'== ==
'== This program calls the QINCLUOE programs: ==:== getpatimlgas :=== enpname. as =
'== timename.bas ==
E: pu•p1.nfo.bas E:
'
;22222I2222I2222II22222222222II22222I2222222I222222lI2222;2

'22222222222222222222222222222222222222222222222222222222222

:== PROGRAM NAME: INFOIN.BAS ==22 22
'=¤ This ppograu centains the szbroutines te display =='== patient in ormatzen, temperature names, timer names. ==
E: and purp information on the screen. Ei
'== Th' d' 1 t' t ' f t' the....2.1."'¥%'ä'£.,.i2§.°¥•€.°?.i§2„.„§2.°"“"

‘°"
°" Zi

22 22

'== 1. Name of Patient ==
'== 2. Sex of Patient =='== 3. ID 8 of Patient ==
'== 4. Age of Patient =='== 5. Untts of Age _ ==
'== 6. Hetfnt of etxent ==
'== 7. Un; s of Height =='== 8. Hei?-•t of Pa zent =='== 9. Uni s of Heig1t =='=s

==
'== Additionally, the patient's body surface area is == -
'== couputed. ==
'== ==
·== Th' ronpt f t'tl f t tu =·== p„bÄ:,°°i°€•°“:°Ä° 'lm +1i1§°:«—•°§1.$1•;•ä

1¤°$”
"' gi

:== following marner: se
22 22

'== 1. NAME OF TEMPERATURE 81 =='== 2. NAME OF TEMPERATURE 82 =='== 3. NAME OF TEMPERATURE 83 =='== 4. NAME OF TEMPERATURE 84 =='== 5. NAME OF TEMPERATURE 85 ==
xi 6. NAME OF TEMPERATURE 86 EE
'== Th' roupt f t°t1 f t' ==
'== Thentsthemgitleg are ==mannerz if
'== 1. NAME OF TIMER 81 =='== 2. NAME OF TIMER 82 ==:== 3. NAME OF TIMER 83 ==22 22

'== ==
'== Th' rompt f the t f blood ==„..„„‘ä.'Iä,‘?°$U:„ «.ä ä'ä$§:.2i„„d.ä„"¢.‘?22

22

'
22222222222222222222222222222222222222222222222222222222222

' define INFOIN as a subroutine
INFOIN:
'set flag placeZ=1 for return from escepe key
placeZ=1

' Clear the Screen
CLS

' Declare value of pronpt$_— character string
' Shared variable among input PROCEOURES

prompt$="Please enter '

' Cell snbroutine to have user input patient
' information

GOSLB GETPATINF0
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' Clear screen
CLS

' Call subroutine to have user input teuperature
' names

GOSLB GETTEMPNAMES

' Clear the Screen
CLS

' Call szbroutine to have user input timer
' names

GOSLB GETTIMERNAMES

' Clear the Screen
CLS

' Call sabroutine to heve user imut puvp
' information

GOSLB PLHPIIPUT

' Cl r the Screen
CLS

sdaroutine infoin
'
II2222222222III28I2I2222228I222222222l28III2lI222I2l2222I2I

' Programs stored usder different names to save
' s ace zn the TURBOBASIC editor

8Ib£LUDE °'c : \m0ni torl\GetPatin.BAS"
8INILUDE "c :\m0nit0r1\TenpName.BAS"
8INZLUDE "c:\m0•1it0rl\TimeName.BAS"
8INZLUDE "c: \monit0rl\P¤.mpInf0. BAS"

'
I2222222222III222II2I232222222222222222222I2II22222I222222I

:== ¤·¤·¤·¤•• IFPORTANT INFO ¤~¤¤~¤·¤ ==22 2l'=¤ gägne name: GETPATIN.BA$ ==up prog :
GETPATIN.BAK'222222I2!2222I222I2I22222l222222I2222II222II22I2222II22222;
: PROGRAM NRITTED: 2-26-89
' PROGRAM MOOIFIED: 4-21-89
·$822222222222222228222222222222II2222IB2I2I2l22222II2222222

, I

•::22222l222I2I22222III222I222222222222III=22I2l2222222I22::

:== PROGRAM NAME: GETPATIN.BAS ==I2 22

'== This program contains the subroutines to get ==
'== patzent zn oreatzen. ¤=
'sz

=='== 1. Name of Patient ==
'== 2. Sex of Patient =='== 3. ID 8 of Patient ==
'== 4. Age of Patient =='== 5. Units 0f A e _ =='== 6. Heifst of Sstzent =='== 7. Un; s of Hezght =='== _ 8. Hezgnt of Pa zent ==
'== 9. Unz s of Hezglnt ==
'== ==
'
222222222222lI222I2III222222222222222IIII22IIIII28322II2222

° Define getpatinfo as a enbroutine
getpatinfoz

' Clear the Screen
CLS

for later use in prog

° Call procedure to get name of patient
CALL GetName (patname8l

' C 11 rocedu t t f t' t
CALL%etSex'
Call procedure to get ID number of patient
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CALL Ge{I0n.n IIDMMSI

' C ll rocech { { f {' {
CELL %e{Ag0 7:90%

ga ·g•
0 pa nn

' C ll rocech { { °{ f .
CALL %G{Ä9•\|";ä{ ?ag:•.nE:{IÖ) °

·g•

'Cllr·00•d.•{{h0'{f{'{clan. Eama}? ¢E‘}°}a1 wh
° °° ‘°°

' Cell procechrge {0 ft •.ni{s 0f h0i¢w{
CALL G•{M{u·•1.{ (h{uu{$)

' C ll rocech { { ' { f {° {clan. Ewa}? «EY°}:°$°‘°h ° °°
‘°“

' Call pmceduqe {0 ft mi{s of weid1{
CALL G0{N{uu{ lw{•.n1{$)

' Clear screen
CLS

' Defin•_ row index f0r pla0•e•n{ of {0x{
r0w£=3

' 0efin•_c01•.en index {0 00n{er {•x{
001£=55

' c•11 sd:•r·0u{in• {0 display pa{ien{ inf0r¤e{i¤n
GOSLB Sh0wPa{INF0

' Call s¤.I:•r0u{in• {0 check pa{i••{ inf0r•a{i0n
QOSIB Ch00kPa{Inf0

' Cell sd.pr0u{in• {0 file pe{i0n{ inf0rme{i0n
GOSLB F1.lePa{

' 0f sLbr0u{ine 9e{pe{inf0

progrens s{0r—ed under differen{ neues {0
' save sgece in {grbo basic editor
OIMZLUD "0 :\n0n;{0:-1\4PATINF0.BAS"
CIM:LUDE "0:\••0ni {or1\SHONPAT .BAS"
SIN:LUDE °'0 :

\••0m{0r1\FILEPAT . BAS"
QINZLWE "0:\¤0•1i{0rl\2C0RREC.BA$" ·

:== {il-}! IMPO|\‘|'AN1' INFO ·I·*·l·I·-I ==
83 =!'== märann nene: 4PATINFO.BAS ==

'== np prog : 4PATINFO.8AK =='ss ==
'IBIESBIIIIIIISIBIISSSSISBS=IIII===S$8====IIIIIIIIl==28===lI

: PROGRAM HRITTEN: 2-10-89 I
' PROGRAM PIIDIFIED: 4-20-89 '
'== PROGRAM NAME: 4PATINFO.I!I: ==
'=¤ ==
' Th' rogree d' l {' { ' f {' {he':: scre::.P I
on'ss

=¤
°== 1. Name 0f Pa{i0n{ == .
'== 2. Sex of Pa{i0n{ ==
'== 3. ID 8 of Pa{ien{ ==
'== 4. Age 0f Pa{ien{ =='== 5. Units of A80 _ ==
'== 6. Nei?·¤{ of at1en{ ==
'== 7. Un; s 0f I·|e12|g•{ ==
'== 8. Neifnt of P9 zent ==
'== 9. Uni s of N01¢1t ==':= =s
·=S2B2=S2SSIISIIIIBSIIBSSSSSBSBI=3==ISI2=S3I83SBI3II========

'g PROCEDURE
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PROCEOURE TO GET NAME OF PATIENT sg:[wp ppp
PP

° Define GetNanne es e PROCEOURE with patnanne0 as e' sässed varzable
GetNennne Ipatnenne$)

' Oefine prcnnpt$ es a shared variable between the PROCEOURE
' end nnazn p

SHARE0 pronngtg

' Specif¥ color of writing es blue (2) end beckground es
' palet e color 1

COLOR 2,1

'set text color (txco1Z) end gackground color lbkcoll)'for box
txcolZ=2
bkcolZ=4
éédäfineénegirning and ending row: of box

rowZ=55
'defilng lägirnrning end ending column: of box

·=

' CLEAR THE SCREEN
CLS

'allngrocedure nnenubox to draw box‘ all NBOXlbegro••Z,endrouZ,begoolZ,en1dcolZ,txco1Z,bkcolZ)

Z :„':::.·2:.·mä::··.i'*··„.ä;,*„„„„.··‘****·
‘·~ ··**·‘*‘**·

·
9 COLOR $93

LOCÄTE 8,27
PRINT SPACEM30)
COLOR 113
LOCATE 8,27

PRINT " °'5
LXÄTE 12,27

COLOR 111
PRINT SPACEM52)
LOCATE 16117
COLOR 111
PRINT SPACEN62)

'LOCATE TEXT
LXÄTE 6122

' Pronpt user to input nenne of patient

°°1°°n>}1i%n rouptt ··1n,• nun 1 the 1· 1 ··5 o zen .
LOCATE 8

25P P.
INPUT patn·nane$

' Cell PROCEOURE CorreotAnswer to esk if irpunt is correct
LOCATE 12,27

COLOR 1,1
PRINT SPACEM52)

LOCATE 12,28
CALL Correcthnswer Iens$l

' Check ensnner to PROCEOURE Correothnswer :
'If the enswer ie No, thun pronpt user to enter patient
' nanne e zn
20 IF lens£"N"l OR (u1s¢*"n") THEN 9

LOCATE 12,53
COLOR 1,1
PRINT SPACEM24)

' If the enswer ie Yes, then return to nnnain progrenn
IF (ans$=°'y") OR (ans¢="Y") THEN 25

' ' ' l°d b ' t'
· Z,$'„äZ."2¥„2'3.Yi3‘$’•i"‘¤§.'¤•ä„,°„„«‘""”"

’
"""

"‘°
LXÄTE 14118
COLOR 1,1
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‘
PRINT $PACE$l61)

: If*enswer was invglid, then cell PROCEDURE ¥nvalidAnswer
I-Oct;_Ijérc;•m17user 0 xnpu a proper answer 0 yes or no.

COLOR 1,1
PRINT SPACE$l62)

LDCATE 14,18
CALL InvelidAnswerIensOl
GOT0 20

'CLEAR SCREEN
27 CLS

' Define end of PRDCEDURE GetNenne
END S18

:ppp PROCEDURE NAME: GetSex ä
PRIXEDURE T0 GET SEX 0F PATIENT ä

' fine ~ ·—- es e "• Ü ‘ wi sex$ es e' slgassed verieble
GetSex Isextl

' Define pnjonvptt es a shared verieble between the PROCEDURE
' and mein prog

SHARE0 prouptß

' set color
PALETTE 0,62

COLOR O•O

: Sp::iHaä1?3lof writing es lidnt cyen (3) end background
COLOR 1,0

' Clear tI·ne screen
CLS

' ger to select sex of patient
PRINT pr0nq:t¢}"sex of the petxent (H or Fl";
PRINT

‘
by using the arrow keys to"

PRINT " nove the selection box to the proper sex";
PRINT " end press the unter key."

' Specify color of writing es blue (1) end background es
' pelet e color 1

COLOR O•O•O

'set ägxt color ttxcolZ) end geckground color lbkcolZl
' or x
txcolZ=1
bkcolZ=3
'define beginning end ending rows of boxb•:ärow{=8 ’

row£=11

éedefirlnäalgegirvning end ending colusns of box
enägl£=¤'•5

'cellngrocedure nendsox to draw box _ _
call MJ80XlbegrowZ,undrowZ,begcolZ,undcol£,txc01Z,bkcolA)

'lebl $EXtypes
6600Nn

CLOCATE 9,5Ä
PRINT " HALE "LOCATE 10134
PRINT " FEMALE

”

' define MALEQ es INFO$(1) end edd e spece° et the beäxrnrnxnq end end
INFD$l1)=$P CE$l1 +"MALE"+$PACE$(l)

' define FEMALE¢_es INFO$(2) end edd e spece
° et the beginning end und
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INFO$(2)=SPACE$(1)+"FEMALE"+SPACE$(1)

' define LLINEZ es an integer used to locate text
' ontfroper row

LLI EZ=1
COLOR U20
LOCATE 13210
PRINT SPACE$(69)
COLOR 020
LOCATE 15210
PRINT SPACESI69)
COLOR 020
LOCATE 17210
PRINT SPACEOI69)

' duagae color to white (15) text ard red (12)
' ba grourd; lgcate the text at row 9 ard
' colunn 33; print INFOSII)

COLOR 1525
LXÄTE 923Ö
PRINT INFO$(1)

·'XX BEGIN SELECTION PROCESS XX
'XX _ _ _ _ _ XX'XX This selection routine was originally written XX
Iä by K. Allen Caswell2 Jr.2 Ph.0. on 12- 4-87. ä'XX Hodifications and all documentation XX
:% was done by Cynthia K. Rice on 3-1-89. g

' nark_this part of prograqn with a label Select$ex
' so it can be called again

SelectSex:

' assigrs to the variable KKEYO the character that
' corresponds to the first keystroke waiting in the
' keyboard buffer

KKEY$=IN<EY$

' &&&8IgtGQ8&&&88$8888888&&&&&&&&&8&&&&&&&&&&&&&&§&&&&&&&&&&
' Beginning of SELECT CASE structure = case variable
' xs KKEY

SELECT CASE KKEYS .

' if KKEY$="°' (no keystroke on keyboard buffer)2 then
' gotocäéeEtPun•p (continue selection process)

GOTO SelectSex

' if KKEYO = CHR$(0)+CHR$I72)2C|;(R$(0)+CHR$(80)2
' then execute the following lines

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

' CHR$(I))+C|·|R$(72) represents the arrow
' Cl·IR$(0)•CI·IR$I80) represents the an arrow

' 1'he CHR$(0) represents that this is the extended
' code for a non-ASCII key

CASE CI·IR$( 0 )+CHR$( 72 )2CHR$( 0 )+C|-IROI 80)

' chazae the color to red I6) text and black (0)
' ba ground; print text on row LLINEZ+8 ard
' column 33

COLOR 123
LOCATE LLINEZ+8234

' print INFOSILLINEZ)
PRINT INFOSILLINEZ)

' IF KKEYS = CI·IR$(0)+CHR$(72) representing the dom arrow2
' then_decrement LLINEZ by 1 _
' ELSE mcrement LLINEA by 1 Imeanxng the up arrow
' was selected)

IF KKEY$=C|·(R$(0)+C|·|R$(72) THEN DECR LLINEZ ELSE INR LLINEZ
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' need to keep LLINEZ in ellowable range for data
' so the selectaon_box wall scroll from last
' alloweble selectaon to farst allowable selection
' and vace verse
' If select_up arrow when on1 top line will go to
' bottonnn lane

IF LLINE£<l THEN LLINEZ=2

' If select dowh arrow when1 on bottonn line will go to' tä line
IF LLI Z>2 THEN LLINEZ=1

' chage t|·ne color_to white (15} text and red (12)
' ba ground} print next text at row lLLINEZ+8)
' and column 8

COLOR 1§w5
LOCATE LLINEZ+8;34

n
' print INFOSILLINEZ)

PRINT INFONLLINEZ)

' goto label SelectSex to continue selection processSOTO SelectSex: ~

•+1-++·n—+++g•·n—+++++++·n·•+++••+++g++++++++•·g++•+++++++•++++·s·+•+
' cn carraage return; goto doat subroutine to correct input
' CHR$(13l regresents carraage return an ASCII table

CASE C R$l13)

' goto subroutine CorrectSex to correct sex info
GOT0 CorrectSex:

'+•+++•++••+g++++++++++++++++++++++++++++++++++•+++++«w++•++
' any other angst sende program back to label SelectSex
' to nxsntanue selection process

CASE ELSE
GOTO SelectSex

'0++·•··n··n·++g+•·++0+++++«n·++++++++++++++++++++•++++++·•·++++••++++
' Defane end of SELECT CASE structure

END SELECT

' &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&888I&&&&&&&&&&&&&&&&&&&&&
''

define en1d of subroutine SelectSex
RETURN

•

SLBRUJTINE NAME: CorrectSex g
'¤n>n> wp
'ppp SLBRGJTINE TO SELECT SEX TYPE pppjpw wp

' define CORRECTSEX as a subroutine
CORRECTSEX:

' Change color to white (151 text end red (12) background
COLO 1}-H12

' Locete the text in row (llineZ+8) and coluun 8
LMATE llaneZ•8»3

' Begannang of SELECT CASE structure = case variable
' as LLIN Z _

SELECT CASE LLINEA

'•+++—n»++•+++++6++++•++•++M++•«•·++++++••+•+•+++•++•+++++•+++
' If LLINEZ = 1; then sex$="MALE"
CASE l

SEX$=“MALE"

' If LLINEZ = 2, tl'] SEX$="FEMALE"
CASE 2

SEX$="FEMALE“
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' If LLINEZ > 2, then continue progrem
CASE ELSE

'++++++++++++++•—++•++++++++++++•+++++++++++++++++«•·+«•++++•++

' Define end of SELECT CASE structure
END SELECT

' &&&&IGS8&&&&GI&&&&I&&&&&&&&8828888&&&&&&&&&&&&&&&&&&I&&&&&

' Clunge color to RED l12) text end WHITE (15) background
COLO 19].5

' Tell user the SEX type selected
LXÄTE 1392
PRINT " You selected "}SEX$+SPACE$l1) ·

' Cell PROCEDURE CorrectAnswer to esk if irput is correct
COLOR Ü9O
LOCATE 15,16
PRINT SPACE$l62)
LOCATE 15,25
CALL CorrectAnswer (ens¢l

' Check enswer to PROCEDURE CorrectAnswer :

' If the_enswer is No, then prompt user to enter SEX type
' in.
6620 ·9?|IF |ans$="N") OR (ens$="n") THEN 6600

COLOR O9O
LOCATE 1595].
PRINT SPACESI 26)

' If the enswer is Yes, then return to main progree
IF (ans$="y'°) OR (ens$="Y") THEN 6625

' If enswer wes invalid, then cell PROCEDURE InvelidAnswer
' to proupt user to input e proper enswer of yes or no.

COLOR 0,0
LOCATE 17,16
PRINT SPACEM62)
LOCATE 17 16
CALL Invel1dAnswer lens$) ‘

T0 6620

625 PALETTE 0,0

' CLEAR SCREEN
CLS

' Define end of PRNEDLRE GetSex
I END SLB
I

zg PROCEDURE NAIE: GetIDn¤.n g

PROCEOURE TO GET IDG OF PATIENT ä[ppp von
' Befine Getgßmnn es e BROCEmäE with es e
' passed variable

SUB GetIDnu¤ IIDNMO)

' Define proupt$ es e shared verieble between the PRIXIEDURE
' and nein prog

SHARE0 pro•mt$

' $pecif¥ color of writing es blue I1) end beckgrouwd es
' palet e color 1

COLOR ].9].

'set text color ItxoolZ) end gackgronnd color Ibkcolkl
'for box
txcolZ=1
bkco1Z=3

'define begiming end ending rows of boxb•:ärowZ=5
rowZ=10
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'dsfivß Iigginning snd ending ooiume of box
°

~= .ägo1Z=65
' CLEAR TI·lE SCREEN

CLS

'csllngrooockn-• ssngbox to drsw box
call MBOXI bogrowß9•ndrow£,begoo1Z9and¤o1Z9txoo1Z,bkoo1Z )
1257 COLOR 593

LXÄTE 893O
PRINT $PACE$( 30)
COLOR 193
LOCÄTE 893O
PRINT " "s
LOCATE 12927
COLOR 191
PRINT SPACEN52)

LOCATE 16917
COLOR 191
PRINT $PACE$(62)

COLOR 193

'L@ATE TEXT
L®ATE 6920

'Pronptue t' t'dnu•b•f t't
IDLXÄTE8928

INPUT IDNHS

: :rse•ssny pgig;.~•s·änvs.I.ig snewore by printing
LXÄTE 12919
COLOR 191
PRINT SPACEM60)
LOCATE 16963 .PRINT $PACE$l 16)
LXÄTE 16919
PRINT $PACE$( 60)

COLOR O92

' Cs!.1 PROCEDLRE Corr•otAnsw•r to sek if input ie oorr•ct
LXÄTE 12917
COLOR 191
PRINT SPACEN 62)
LOCATE 12928

CALL Corr•otAne•••r lsns$)
COLOR 193

' Chsck eneusr to PROCEDURE Corr•otAnew•r :

' If ths snewsr ie N09 thgn promt uesr to sntsr id
' nubor of patient sgsm

1560 IF t•ne•="N") OR Isne$="n") THEN 1ßO
LNATE 12953
COLOR 191
PRINT SPACESI 26)

' If ths anews ' Y thsn tu t ' rogrss
IF

P

: •rss• s:ym:gig•:e·Envs1i: enswore by printing
COLOR 191
LXÄTE 16919
PRINT SPACESI 60)
LXÄTE 16917
PRINT SPACEM62)

' If enswgr wss invs1id9 then csll. PROCEDURE
: Invelidlnewsr tg promt ueor to irput s

FX8? IHIHI? 0 88 OF H0•
LQATEPI6917

y

COLOR 191
PRINT SPACE$( 62)
LOCATE 16919 _

CALL 1|"•VI11dÄf\IWIF(II‘\$$)
GOT0 1260

'CLEAR SCREEN
1265 CLS
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' Dofino end of PROCEDURE G•{IDnun
I END SLB

zä PROCEDURE NAME: G•{Ag•

PROCEDURE TO GET AGE OF PATIENT ggg

jggp ppp
: säiäd $$2,22 ‘

°°
"“ ‘°°

" "G•{Ag•(sg•J

' Dofino proup{$ os • •h•r•d v•r~i•b1• b•{w•en {ho PROCEDURE
' •nd man prog

SHAREO pro•1p{

PALETTE 2,62
PALETTE 14,0

' Specif color of wri{ing os LT. BLUE I3) end bockground os¥' pa1o{ o color 3
COLOR 3:3

'so{ {ex'! color l{xco1Z) und gackground color |bkcolZ){xcolZ=15
bkco1Z=1
'dofing b•ginning and ending rows of boxb•:ärow{=5

row£=10

'dofieing Iizginning end ending colums of box
'{:a::„.„

' CLEAR THE SCREEN
CLS

'call Erocoduro nornqnox {o draw box _
coll MBOXI bcgrowl,•ndrow£,b•gco1Z,endco1Z,{xco1Z,bkco1£ l

1333 COLOR 1,1
LXÄTE 8,37
PRINT SPACEN 30)
COLOR 15,1
LXÄTE 8:57

PRINT " ": - _
LNATE 12,17

COLOR 3,3 .
PRINT SPACEN52)

LOCATE 14,27
COLOR S:}

PRINT $PACE$|52l
LOCATE 16:17
COLOR 3:3
PRINT $PACE$l6Z)

COLOR 15:1

'LOCATE TEXT
1535 LMATE 6,16

{o irpu{ sox of p•{ien{

' Pro•q:•{ { ' { f {' {L°c^TgR;liN;|;pr‘::;·¤'{=l"{1·?•••c;•p:f I;:I:i•n{ in ••on{Ins or years."
INPUT

•g•

¤ If Elganrnggnqyk user {0 it1:u{ I1 Iglin
SOIND 7 ,10

COLOR 31,1
LOCATE 12,21 _

PRINT " This is no{ • v•11d •nsw•r for {ho •g•. "s
LOCATE 8,37
COLOR 1:1
PRINT $PACE$I30)
COLOR ?.5·1
LOCATE 8,37
PR‘[NT_" _'°s
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ENO IF

' Cell PROCEDURE CorrectAnswer to ask if input is correct
COLOR 395
LOCATE 12,20
PRINT SPACE$I55)

LOCATE 14,20
PRINT SPACE$I59)
LOCATE 14,28

CALL CorrectAnswer Iens$)
COLOR 193

: answers by printing
134 COLOR 3,3

LXÄTE 16963
PRINT SPACESI 16)

' Check enswer to PROCEDURE CorrectAnswer 2

: If the enewer is No, then pronpt user to mter patient
in

5342 ·§F 7?•s$="N") OR I ens$¤"n") THEN 1333
LOCATE 14,53

COLOR 393
PRINT SPACEN24)

' If the enswer is Yes, then return to nein progree
IF Iens$="y") OR Iens$="Y") THEN 1345

: Iffenswer eas invelid, then all PROCEOURE Inve1idAnswer
0 r user 01. a r renswero or .E¤c°'A?E 16,11 """ " °"°

"°‘
"°COLOR 393* PRINT SPACESI 62)

LOCATE 16,18 _
' CALL Invel1dAnswerIens¢) -GOTO 1340

'CLEAR SCREEN
1345 CLS

' Define end of PROCEDURE CetAge
END SIB

•..........................................................,
I

PROCEDURE NAME: GetAgeu·2it g

PROCEDURE TO GET LNITS OF AGE sg:
[ww _ wp
' efine tAgeu·u.t es a ** NV wi egeuutt as e
' stßessed variable _

GO'LÄQO\.l’\1't Iageuut$)

' Define prouptß es e shared variable between the PRWEDURE
' end ~· in prog

SHARED pro¤pt$

PALETTE 2,62
PALETTE 14,0

' Specify color of writing es LT. BLUE I3) end bedcground es
' pelet e color 3

COLOR 393

' Specify color of writing es li¢·•t cyen I3) and bedcgronnd
' es b edc I0)

COLOR 192

' laser the screen

' Pregärnénsgnbto select units of age
PRINT pro•npt$}"UNIT$ OF AGE";
PRINT ' by uszne the arrow keys to move the'}
PRINT " se ectxon box to the proper uuts"3
PRINT " end press the enter key."

' Specify color of writing es blue I1) and background es
' palet e color 1
' COLOR 0,0,0
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'set text color (txco1Z) and gackgroud color (bkcolZ)
'for box
txcolZ=l
bkcolZ=3

'define begiming ard ending rows of boxäärowßß
rowA=l1

'define beginning ard erding colums of box
äääuml£=45

'call"Erocedure neqbox to draw box
call MJBOXI bagrowä:endrowZ,begcolZ,ardcolZ•txcolZ,bkco1Z 1

éznärint cärföek cif,;vailable units of age
LOCATE 9:34
PRINT " FDNTHS

”

LOCATE 10:34
PRINT " YEARS "COLOR 2:2
LXÄTE 13:10
PRINT SPACEM69)
COLOR 2:2
LOCÄTE 15.10
PRINT SPACE$( 69)
COLOR 2:2
LOCÄTE 17:10
PRINT SPACE$(69)

' define !‘INT[|$$_as INFO$(1) ard add a space
' at the beizmxng and and

INFO$(1)=SP CE$(1 +"H(N'I'HS“+SPACE$(ll ~

' define YEARSS es INFO$(2) ard add a space
' at the beginning and ard

INFO¢( 2)=SP CE$( 1 +"YEARS"+SPACE$(1)

: define LLINEZ as an integer used to locate text
on ropar row

LLI!&Z=l

' chaäe color to BLUE (1) text and CYAN (5)
' ba groud) l9catethetextatrow9ard
' coluun 34: print INFO$(1)

COLOR 1:4
LIÄTE 9:34
PRINT INFO$(1)

I'XX BEGIN SELECTION PROCESS XX

I'XX
_ _ XX

'XX This selection routxne was originally written XX
:% by K. Allen Caswellg Jr.; Ph.D. on 12- 4-87. ä
'XX Modifications and all docuarentation XX -
'XX was done by Cynthia K. Rice on 3-1-89. XX
'XX XX
''

¤ark_this part of prograrg with a label SelectAgaU
' so it can be called again

SelectAgeU:

' essigss to the variable KKEYQ the charecter that
' corresponds to the first Keystroke waiting in the
' keyboard buffer

KKEY$=IN<EY$

' Beginning of SELECT CASE structure = case variable
° xs KKEY

SELECT CASE KKEYO

°++++++++•+++++++++++++•++++++++++++•++•+++++++++++++++++++
' if KKEY$="“ (no kaystreke on keybeard buffer), then
' goto SelectAgeU (continue selection process)III!
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GOTO Sel tA
'+++•·+++++++++++:$++2:2++++++«•·+++++++++++++++++++++++++++•+
' if KKEYS = CHRSIOHCHRSI?2),CHR$I0)•·CI·IR$(BOl,
° then execute the following lines

' C|;|R$ln) ie the character in the ASCII table that
' xs associated with n (the ASCII value)
' CHRSIOHCHROK 72) represents the guerrow
' CHRSIOHCHRSIBOI represents the arrow

I The CH|t$(O) repregceretskthat this is the extendedcode or a non-CASE CHRSI 0 )•CNR$I 7%,CHR$l 0 HCIIROI BO)

' cgge the color_to BLUE I1) text and_YELL(M I2)
' ground; print text on row LLINE£+8 end
' colwn 33COLOR 1,3 _

LOCATE LLINE£+8,34

' print INFOOILLINEZ)
PRINT INFOSILLINEZ)

: IF KKEä:c= CHR:lt£äß2§¢L72{ representing the dovn arrow,then remen .
: ELSE LLINEZ byyl lneaning the up arrowwas se ec

IF KKEY$=CI·IR$IO)+CHR$(72) T|·IEN OECR LLINEZ ELSE INR LLINEZ

' need to keep LLINEZ in ellowable range for data
' so the sel•ction_box will scroll from last _
I efläoweble selection to first allowable selectionvice versa
: If se1oct_•.p arrow •d·•en on top line will go tobottom line _

IF LLINE£<l THEN LLINE£=2

' If select dom arrow vhen on bottoe line will go to
' tx line _

IF LLI Z>2 THEN LLINE£=1

' chage the oolor_to BLUE (1) text und CYAN t3)
' ba ground; print next text at row (LLINEZ+8)
° and column 8

COLOR 1)2
LOCATE LLINEZ+8,37

' print INFO$lLLINEZl
PRINT INFOSILLINZ)

' gostae
1%SelectAgeU to contirue selection process

'•++++++++++:$+++0+;+1-++++6++++·•·•+•+++++•·+++++++••+++•+++++
'++++++0+++•++++;:I++++++:++3+;++;+++:++++:·•·++•++++:•++++;
' ' ' ' o eo '

' goto subroutine CorrectAgeU to correct sex info
GOTO CorrectAgeU:

' any other input sende program back to label SelectAgeU' to cor:·•t;Er·•u.aeI-gglection process
GOTO SelectAgeU

' Oegtmnesgruélcef SELECT CASE structure

I'

define end of subroutine Se1octAgeURETURN
•........................................T..................T.
‘¤¤¤ ppp
'ppp SLBRGNINE NAME: CorrectAgeU ppp
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'PPP
'ppp SUBRGJTINE T0 SELECT AGE INIT

ppp

define CORRECTAGEU as e snbroutine
CORRECTAGEU:

' Cha col tobl (llt tandcyan(3)backrou1dc¤L'ö%°1,, °'
“°

°" "
' Locate the in row lllineZ+8) end colum 8LOCATE

Beginning of SELECT CASE structure = case veraable
' as LLIN A

SELECT CASE LLINEZ

é^sIéf1LLINEZ = 1, then AGEUNIT$="!INTHS"
AGELNIT$*"|I!ITHS°'

If LLINEZ ¤ 2, then AGEl„NIT$="YEARS"
CASE 2

If LLINEZ > 2, then continue program
CASE ELSE

Define end of SELECT CASE structure
EN0 SELECT

color to blue (1) text and PIIITE (15) background
COL 1915

' Tell user the mits selected
LXÄTE 13928
PRINT " You selected ";AGE(NIT$+SPACE$(1)

' Call PROCEDURE CorrectAnswer to ask if input is correct
COLOR 292
LOCATE 15,16
PRINT SPACE$(62)
LOCATE 15925
CALL CorrectAnswer (ansO)

' Check answer to PROCEDURE CorrectAnswer :

' If_the answer is No, then proupt user to enter age
' mats 1gaam
2220 I (ans¢="N") OR (ans$="n") TIIEN 2200

COLOR 292
LOCATE 15,51
PRINT SPACE$(26)

' If the answer is Yes, then return to eain prograe
IF (ans$=“y") OR (ans$="Y") THEN 2225

' If answer was invalid, then call PROCEDURE InvelidAnswer
' to pronpt user to arput a proper answer of yes or no.

COLOR 292
LOCATE 17,16
PRINT $PACE$(62)
LOCATE 17 16
CALL InvaladAnswer (ans$)
GOTO 2220

2225 PALETTE 0,0

'CLEAR SCREEN
CLS
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' and of PROCEDURE G•tAg•Unit

;SKÄ mmocsnums ums. Gctlteidwt äß
:§ PROCEDURE TO GET HEIGHT OF PATIENT g

·' Define GetHaägwt as a PROCEDURE with Iwaidwt as a
' sgssed var: lo _

G•tH•idwt lhaidwtl

as a shared variable batwaen tlwe PROCEOURE
main

SHARED proggtg

PALETTE 2,62
PALETTE 14,0

' Specif color of writing aa LT. BLUE I3) and background as¥' palet e color 3
COLOR 292

'set text color (txco1Zl and gackground color Ibkcolll
txco1Z=15
bkcolZ=1
°d•finp beginning and ending rows of box

'defiv Ilwzginwing and ending colunuws of box
.3äääuw.

' CLEAR THE SCREEN
CLS

'all ßsrocechre uonubox to draw box
all M.BOXlbegrowZ,androwZ,b•gcolZ,arwdc01Z,txcolZ,bkc0lZ)

30 Egiégtslälsvi;ACE$I30)
mcurs 8:37 ·

II II,

LOCATE 12,17
COLOR 292
PRINT SPACEQISZI
LOCATE 14917
COLOR 2,2

PRINT SPACEOISZI
COLOR 1591

'LOCATE TEXT
32 LOCATE 6,13

COLM 2,1 ‘

'Proupt t'th0°t·ft°t
in inches 0r c•ntin•t•rs.°°

LXÄTE 8,35 _
INPUT haxdwt

' erase any previous invalid answers by printing
' sgéäieoä color as background

mcns i2.2o
PRINT SPACENSO)

'IfIw•°t<=Oth•n t t' th•° t '

S Ko user 0 irpu idw again
comm 26:2
LOCATE 12,21 _ _

PRINT "This is IDT A VALID answer for the HEIGHT."
LOCATE 8,37
COLOR 1,1
PRINT SPACE$(30l
COLOR 15,1

LXÄTE
II II,

Appendix B. SOFTWARE LISTING II9



Em IF GOTO 32

' Call PROCEDURE CorrectAnswer to ask if irput is correctLOCATE 12,28g6täRCrir§eotAnswer Ians$)
I

answers by printing
60 63PRINT SPACE$I16)
' Check answer to PRIIEDURE CorrectAnswer r
: If is No, then prompt user to enter patient1 IhIF Ians$==R=) OR Ians$="n") THEN 30
' If the answer is Yes, then return to main prograa

IF Ians¢="y") OR Ians$="Y") THEN 45

' If answer was invalid, then call PROCEDURE Inva1idAnswer
' to pronpt user to irput a proper answer of yes or no.

COLOR 292

'6,‘2¥ä‘«¥%ääéä2«,,,
COLOR 1591
LOCATE 14,18 _

CALL Inval1dAnsw•rIans$)GOTO 40
'CLEAR SCREEN45 CLS ‘

' Define end of PROCEDURE GetHeid·•tEND SIB _
•...........................................................
I

·Ä mzocsuuns ums: Getlltusit Ä'wp pppzppp PROCEDURE TO GET INITS OF HEIGHT ppp

·Ä Ä..............,.............„.........„..„................

: 0efine°SetHtg;ä§ as a PROCEDURE with ht•.nit¢ as ass var:. e
- Slg·GetHtu1it Ihtu·•it$)

' Oefine pro«pt¢ as a shared variable between the PROCEOURE
' ard main prog

SHARED proupt$

palette 2,63

' Specify color of writing ae BLUE I1) and background as
° palet e color 2

COLOR 192

' Clear the screenCLS‘
' Pr€r£:TEus;r7to select units

PRINT pro«pt$}"I.NITS OF HEIGHT"1
PRINT ° by using the arrow keys to move "

_
PRINT " the selection box to the proper uuts";PRINT " and press the enter key."

'aet text color ItxcolZ) ard gackgroud color IbkcolZ)
co .=bkcolZ=3

'defw äegiming ard ending rows of boxr .=|:1ärowZ=44
'defirsggrgirming and ending colums of box
ägl2=49
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'call Erocechre nengbox to draw box
cell M MBOXI begrow£,e¤'•drow£,begcolZ,e•·•dcolZ,txco1Z,bkcolZ)

' Print ärpe of available units
22500 C LOR 1 ,3 .

LOCATE 9934
PRINT " IMZHES "LOCATE 10 ,34
PRINT " CENTIMETERS "COLOR 2 • 2
LOCATE 13,10
PRINT SPACES! 69)
COLOR Z • Z
LXÄTE 15 » 10
PRINT SPACES!69)
COLOR 2 • Z
LOCATE 17,10
PRINT SPACES! 69)

' define It£HE$S_as INFOS(1) end add e space
' at the begxrxnxng end end

INFOS! 1)=SP CES! 1 +"IMZ|·|ES"+$PACES! 1)

' define CENTIHETERSS es INFOS! 2 ) end edd a space' at the beiéming end end
INFOS! 2 )=SP ES! 1 •“CENTIMETERS"+SPACES! 1)

: define LLINEZ es an integer used to locate text
on roper row

LLI)EZ=1

' chagae color to BLUE (1) text end CYAN (3)
' ba grouxds locate the text et row 9 end
' colum 34) print INFOS! 1)

COLOR 1 s Z
LOCATE 9,34
PRINT INFOS! 1)

':XX BEGIN SELECTION PROCESS XX
. OQOOQOOOQOOOOOOGOGQOOOOQOOOOOOOQOOQSOOOOOOOOOOOOOOOOOOOOO'*°‘

. . . .
*°‘

'XX This selection routine was originell! written XX:ä( by K. Allen Ceswell, Jr., Ph.I). on 12- 4-87. g
'XX Hodifications and ell docunentation ' XX'XX was done by Cynthia K. Rice on 3-1-89. XX
'XX XX.'

••ark_ this part of prograq with a übel Selectlltthit
' so it ca- _be called again

$Z1ectI!tUnit:

' assims to the variable K EYS the cherac4gr that
' corresponds to the first keystroke waiting in the
' keyboard buffer

KKEYS=IN<EYS

' GIS88!l288&&8888&&&&&&&&&&&&&&&&I&&&&I&&&I&&&&&&I&&&&&&&&&
' &&&&&§&&§&&&&&I&&&&&&&&&&&&&&&&&I&&&&&&&&I&&&&&§&I&&&&I&&&
' Bggznrung of SELECT CASE structure = case variable
' is KKEY

SELECT CASE KKEYS

' ++•·+++•++++•+++•+++•++++•++••+++++++•+++++•++•+++++••+++•+
' if KKEYS="" (no Igeystroke on ke¥boa•jd buffer), then
' gotocäseée$:HtUnit (continue se ection process)

GOTO Sel•ctNtUnit

' if KKEYS = CHRS( 0 )•C|·IRS( 72 ),C[|RS( 0 )+CI·|RS! 80 ),
' then execute the following lines

' CNRS! n) is the character in the ASCII table that
' xs associated with n (the ASCII value)

' CHRS! 0 )+CHRS! 72) represents the dag; arrow
' CHRS! 0 )+CHRS! 80) represents the arrow
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' The CHRSIO) represents that this is the extended
' code for a non—ASCII key

CASE CHRSI 0 )+CHR$l 72 ) ,CI·IR$l 0 )+CI·IR$l 80)

' cha the color_to BLUE ll) text end YELLOW (2)
: bagagroggds print text on row LLINEZ+8 end .co unn

COLOR ln}
LOCATE LLINEZ+8•34

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

' IF KKEYS ¤ CHR$l0)+C|·IR$I72) representing the down arrow,
' then_decrement LLINEZ by 1 _
' ELSE xncrement LLINEZ by 1 lneanmg the up arrow
' was selected) _ _

IF KKEY$=CHR¢(0)+C|·IR$( 72) THEN 0ECR LLINEA ELSE IMIR LLINEA
'needtk LLINEZ' ll bl rangefrdat• •¤ em1:st'

allowable selection to first allowable selection
' and v1ce versa _ _
' If select_up arrow nnen on top line will go to
' bottom line _

IF LLINEZ<1 THEN LLINEA=2

° If select down arrow when on bottoe line will go to
' t l'

IF LLIüZ>2n•THEN LLINEZ=1

'chagethe l t BLUE(1)t tendCYANl3)next text row lLLINEZ+8)
a co um

· COLOR 1 2
LOCATE LLINEZ+8»34

' print INFOSILLINEZJ ~
PRINT INFOSILLINEZ)

' to label SelectHtUnit to continue selection process@$3 SelectHtI..h1t:

•++•++++++++•·+++++++++++++•+++++++++•·•·+g+•+·••·+++++«•+++g++++
' on carriage return goto doit subroutine to correct input

° CHRN13) reßresents carriage return in ASCII table
CASE C R$I1$)

' goa;.}Jnéaroutirheu§::gv;rectHtLk1it to correct sex info
orrec 1 :

'+4+++ff+—I·++·I§·|·<I•++++++++++++++++#++4+++++++O*++++9++++++f++
' any other input sende program back to label Selectlltlhit
' to continue selection process

38% 333* ««+¤„-3
••••++++++++++++:$+++++:++6++++++•+++++++•+++•·+++++•+++++++

' Oeégsesgrngcgf SELECT CASE structure
:&&&&&&&&&&&&&&&&&I&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&••O• •••

0
••

' defißsenarrksg of subroutine SelectHtUnit
•...........................................................
'PPP . PPP'ppp SIBRGJTINE NAME: CorrectHtUn1t ppp
I

:§ SLBRGJTINE TO SELECT HEIGHT LNIT g

-'
define CORRECTHTINIT es a subroutine

CORRECTHTLNIT:

' Change color to blue (1) text and cyan I3) background
COLO ln}

' Locate the text in row lllineZ+8) end column 8
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LOCATE llineZ·•·8»34

°IG&&&§&&§&&&&&&&888&&&8888&8&&&&8&&&&&&&&&&&&&&§&&&&&&&&&&
: B§Q1|‘1\iRg70f SELECT CASE structure = cese ver1ab1e

IS .
SELECT CASE LLINEZ

;:^$éf1LLINEZ = 1, then II'I'|.NIT$="IMZ|·|ES"
H'I'LNIT¢="IMIHES“

QASEFZLLINEZ ¤ 2, then I·IT\.NIT¢="CENTIMETERS"
HTlNIT$="CENTIHETERS"

' If LLINEZ > 2, then continue progree
CASE ELSE

' Define end of SELECT CASE structure
ENO SELECT

' &&&&&&I&II&&&&&&&&&&&&&&I&&&&&&&&&&&I&&&lI&&I&&&&&&&&&I&&&

° Chenäe color to blue (1) text end HIITE (15) background
CDL 1,15

' Tell user the units selected
IF I·|T\NIT$¤"INZ|·|ES" THEN

LOCATE 13,30
ELSE

LXÄTE 13,27
EN0 IF

PRINT " You selected "$HT\„NIT$+SPACE$(1)

' Cell PROCEDURE CorrectAnswer to esk if irput is correct
E8ä2¥6*1§ 16
PRINT SPACEM62)
LxÄTE 15»Z7
CALL C¤rrectAnsv•er (ens$)

' Check enswer to PROCEDURE CorrectAns••er :

: Ifuthe enswer is No, then prcspt user to enter ege
uu. s xn.

22520 I191ens•="N”) OR Iens$="n") THEN 22500

' If the enswer is Yes, then return to nein progree
IF lens$="y“) OR lens$=“Y") THEN 22525

' If enswer uns invelid, then cell PROCEOURE InvelidAnswer
° to provmt user to xrput e proper enswer of yes er no.

E3ä2¥6“1§ 53§PäCE¢l15)
Locns {7,16
'Cää%‘ä’9°§ä"*’
CALL InvelidAns••er lenst)
GOTO 22520 .

22525 PALETTE 0»0

'CLEAR SCREEN
CLS

' Define end of PRIXIEDURE GetHtUnit
END Slß

I

vnocsuuns ume s•m•1g•11 ä
' ppp

PR®EDURE TO GET HEIGHT OF PATIENT ppp{ppp ppp
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' Define Getlleiynt as a PROCEDURE with weidnt as a
' stßassed var1able_

Getkexdnt (wex¢•t)

' Define prompt$ es a shared variable between the PROCEDURE' and main frog
SHARE pronptt

Falette 6,62
ALETTE 5,63

° $p•cif¥ color of writing ae LT. BLUE U3) and background as
' pelet e color 3COLOR 5:5 ·
'set text color Itxco1Z) and gackground color (bkco1Z)txcolA=3
bkco1Z=0
'define beginning and ending rcwa of box:arow@=5

rowA=10

'defiuinsgäsggirning and ending colums of box
ägüuo
' CLEAR THE SCREEN

CLS

'call rocedure mennbox to draw box
call ncmßoxxbegrowZ,•ndrowZ,begco1Z,e•·ndcolZ,txco1Z,bkcolZ)

9130 COLOR 0,0
LOCATE 8,37
PRINT SPACEN30)
COLOR 6:0
LXÄTE 8,37
PRINT "

",
LOCATE 12,17
COLOR 5,5

PRINT SPACEN52)
LOCATE 14,17
COLOR 5:5
PRINT SPACEOISZ)

'LOCATE TEXT
9132 LOCATE 6,13

COLOR 6:0

' Proupt t ° t ' t f t' t
PRFJTF in pounds or kilograes."LXÄTE 8,35 _

INPUT wezdnt

' erase eny previous invalid answers by printing
' spaces same color ea background

COLOR 5:5
LOCATE 12,20
PRINT SPACEH50)

' If ' t < 0 then t t ' t he' t °"'°i‘?°‘„.,§hi «¤ rBETi""’ “‘°'"
° ‘"°"

‘°b
‘°""SGJND 75: O

EgtIE2TE2g2521
PRINT "Thia is IDT A VALI0 answer for the HEIGHT."LOCATE 8,37 .COLOR 0,0

PRINT $PACE$(30)
COLOR 3,0
LXÄTE 8,37II Il}

GOTO 9132
EN0 IF

° Call PROCEDURE Corr•ctAnswer to ask if input ia correctLOCATE 12,28
CALL CorrectAnswer lansll

' s rev' ' lid ' tiby
""" "°9140 COLOR 5,5
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LOCATE 14163
PRINT SPACE$l16)

' Check answer to PROCEDURE CorrectAnswer :

' If the answer is No, then pronpt user to enter patient' hexght again
IF (ans$=" "I OR Ians$="n"l THEN 9130

' If the answer is Yes, then return to main progran
IF (ans$="y"l OR (ans$="Y") THEN 9145

' If answer was invalid, then call PROCEDURE InvalidAnswer' c°t.•äRpgo?t user to irput a proper answer of yes or no.
Loans {2,64
PRINT $PACE$(15l
Egägissiä 18

CALL ,Inva1idAnswerI ans$)
GOTO 9140

'CLEAR SCREEN -9145 CLS

' Define end of PRNEIXRE GetHeid·•t
END S18

:§ PROCEDURE NAHE: GetHt¤.nit ä
:ä PROCEDURE TO GET INITS OFHEIGHT•.....

.'
Define GetHt•.pit es a PROCEDURE with wt•..nit¢ as a

' slgassod variable _
GetHtu·¤1t lwtuutßl

' Defina prouptß as a shared variable between the PRCXLEDURE
' and main prog

SHARE0 prouptt

palette 2,63

' Specif¥ color of writing as BLUE (1) ard backgroud as
' palet e color 2

COLOR 112

' the screen

' Progt user to select units
L ATE 517
PRINT pro••pt¢p"I.NIT$ OF RIGHT";
PRINT ' by using the arrow keys to nova "

_
PRINT '° the selection box to the proper anita"!
PRINT " and press the enter key."

'set text color ttxcolZ) and gackgroud color Ibkcolll'for box
§ä°°iä‘§co .=
'de;f;3;=Igegin1ing ard arding rows of box
=:•3row2=11
'defärfgslgggirming ard erding colunns of box
§;612=47
'call rocechre nennbox to draw box
call'

Print ärpe of available mits
9500 C LOR 1,3

'Pg§:ITE"9Päl{;0$ "LXÄTE 1013(•
PRINT " KILOGRAHS "COLOR 212
LOCATE 13,10
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PRINT SPACE$I69)
COLOR 2,2
LOCATE 15,10
PRINT SPACE$I69)
COLOR 292
LOCATE 17,10
PRINT SPACESI69)

: de:i•in:·POINOS$_as SNLOSÄ) and add a spacea ima
INFOSI1)=g$iCE¢Irl%+••POINDS"+SPACE$I1)

I deIin*:·KILOGRAIjS$ ::dI:I:g$I2) and add a space
a inn:

INFOSI 2 )=Sh?°iCE¢I|B•·"KILOGRAM$"+$PACE$I 1)

Z define LLINEZ as an integer used to locate text
on r r row .¤.mEz°$‘i°

' ctaäe color to BLUE I1) text and CYAN I3)
' ground) locate the text at row 9 and
' cnätlévännni äh print INFO$I1)

Loénrs sm,
PRINT INFOQII)

l'XX BEGIN SELECTIGI PROCESS XX
I'XX XX'>O< This selection routine was originally written XX
:§ by K. Allan Caswell, Jr., Ph.I). on 12- 4-87. g
'XX Modifications end all documentation XXlg was done by Cynthia K. Rice on 3-1-89. g

' aark_this part of prograq with a label SelectHtUnit
' so it can be called again

SelectHtUnit:

' assigns to the variable KKEYQ the character that
: 'näorresprängsuflo the first keystroke waiting in theeyboa er

KKEY$=INKEY$

: Begxknknéng of SELECT CASE structure ¤ case variablexs
SELECT CASE KKEYS

' if KKEY$='"' Ino keystrcke on keyboard buffer), then' gotocäglegllktlknxt Icontinue se ection process)
GOTO Seleotflttknit

° if KKEYO ¤ CHR$I0)+CI·IR$I72),CI;lR$I0)•CHR¢I80),
' then exeoute the following lines

' CI·IR$In) is the character in the ASCII table that
' is associated with n Ithe ASCII value)

' CHR$I0)+CHR$I72) represents the äärrow
' CHR$(0)'|*CI'IR$(B0] represents the arrow

' The CHRSIOJ represents that this is the extended
' code for a non-ASCII ke};

CASE CHR$I0)+cHR$I72 ,CHR¢I0)+CHR$I80)

' clüge the color_to BLUE I1) text and_YELLGI I2)
: 1 gronénd; print text on row LLINE£+8 and

co uns
COLOR 1,3
LOCATE LLINEZ+8,34

' print INFO$ILLINEZ_)
PRINT INFOSILLINEAJ

' IF KKEYS = CIIR$I0)+CHR$I72) representing the dem arrow,
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' then_decrement LLINEZ by 1 _
: ELSE LLINEA by l lmeaning the np arrow

WSS SS SS
IF K|(EY$=CHR$I0)·I•CHR$( 72) THEN DECR LLINEZ ELSE INZR LLINEZ

' need te keep LLINEZ in ellowable range for data
' so the selection_box will scroll from last _
' :Il‘äoweble selection to first allowable selection
' vice verse
: Ilfoeelecäqa arrow when on top line will go to

Sl IHS
IF LLINEZ<1 THEN LLIIEZ=2

: II select dem arrow when on betten line will go to
ine

IF LLImZ>2 THEN LLIEZ*1

' me the color_to BLUE ll) text end CYAN [3)
: andgrenindß Bprxnt next text at row (LLINE£+B)

S0 Ulh
COLOR 1,2
LIATE LLINEZ+8•S¢

' print INFONLLINEZI
PRINT INFOOILLINEZ)

' gostei l1=e*lI;hSetlectHtlhit to continue selection process
I{OO++++6QOfgsf+++9:+;++}+++++9++++4+++++§++++f+++Q+++++§++

I{fffff++?+++4+6++++O+f+ffftfQ++++++++4++f+++++++++++++++++
' en urriege return goto dont subroutine to correct input
' CHR$( 13) renresents cerriage return in ASCII table

CASE C RN 13)

' goto sxbroutine CqrrectHtUnit to correct sex info
GOTO CorrectHtUn1t:

'++9++++++O+Q+++f4++++++++O++++0+++++++++++++++++++++++++++
V

: auéuy other I|$\«I‘L1SCa@S program back te label $electAgeU
0 SSH IHUS SS SS ISH POSSSS

CASE ELSE _ P
GOTO Sel•ctHtUnit

' Deéäseäetgcef SELECT CASE structure

_ I'

define end of snbroutina Selectlltlhit
RETURN

zä SLBRGJTIIE NAME: CorrectHtUnit ä
'ppp SLBRGITIIE T0 SELECT HEIGHT LNIT ppp ·[pw pw

' define CORRECTHTINIT es a snbroutine
CORRECTHTLNIT:

'Cha l tbl (1)ttand ßlbackronndc¤L'5%°1‘i%
°'“

° "'
"‘

°"'" °
' Leute the text_in row (l1ineZ+B) end colmur 8

LOCATE l1ineZ+8,3•b

' IIIIGGG88IIGI{S888888{GI!IllllII&&&&GIGIGIIGGIGGIGGIGGIIII

: Begiräsängyof SELECT CASE structure = use variable
IS •

SELECT CASE LLINEZ

é^séf1LLINEZ ¤ 1, LM HTLNIT$="PI1NOS"
HTlNIT¢="POLNDS"
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'+++44++++4+1-+++++++%++%+++++++++++·I><I>+++·|>+<|·+++++++++O++++++EMSETZLLINEZ = 2: 'lhün NTlNIT$="KIL®RAH$"
NTLNIT$="KILOGRAM$“

' If LLINEZ > 2: fhen oontinue program
CASE ELSE

' ++·I>0-++9+Off++4%+++§+—I•<I·++#4++4-9+—I·O+4+++%++++++++%+++++++9++

' Define end of SELECT CASE strucfure
END SELECT

' Change oolor fo blue I1) fexf and HMITE I1§) background
CÜLD 1:15

' Te11 user the mifs selected
IF HTl„NIT$="PGNDS“ THEN

LXÄTE 13:29
ELSE

LXÄTE 15:28
END IF

PRINT " You Sdllcfld "1NTlNIT$+SPACE$I1]

' Call PROCEDURE Correoflnswer fo ask if irpui ia oorreot
COLOR 2:2
LOCATE 15:16
PRINT SPACE$(62)
LXÄTE 15:27
CALL Correc‘l:Answer I ens$)

' Check answer fo PRWEDURE Corre¢:{Answer :

' If_‘lhe answer is No: {hen pronpi user fo enfer age
' unxfs zgaxn.
9520 I Ians9="N") OR Ians$="n°') THEN 9500

' If {he answer is Yes: {hen refurn fo main program
IF Ians$=“y") OR Ians$="Y“) THEN 9525

' If answer was invalid: {hen call PROCEDURE Inva1i.dAnswerI IO PPOIIPI USC? fo IFQUI I PPOPIP IHSWCP of yes OP |"I0•
COLOR 2:2LOCATE 15:53 ·PRINT $PACE$l15)
COLOR 2:2 .
LOCATE 17:16
PRINT $PACE$( 62)
LOCATE 17 18
CALL Inva11dAnswer Ianstl
GOTO 9520

9525 PÄLETTE 0:0

'CLEÄR SCREEN
CLS

' Oefine end of PROCEDURE Getlülkaü
l END Slß

:== *l*l·* IHPORTANT INFO *·¤·*·¤·¤· ==ss ==•
name: howpei.BAS ==':; Egägnprog : :howpa·l.BAK =:

: PROGRÄH HRITTEO:2·26·89'
PROGRAH IODIFIED: 6-24-89 ==

:=¤ PROGRAM NAME: showpaf.BAS ===: ==
'== Tlpis prograe confains {he snbroufines to show ==

Ih GFIIIIIGL ==
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•as

==
'
2323222328SSSSSSBISSSSSSSSSESSISE===38===l=S===SS3====!====

Qppp SLBROUTINE NAME: SHONPATINFO ppp

SIBRGJTINE TO OISPLAY PATIENT INFORMATIGI g
Q _ _ pw

' Oofino SHOHPATINFO aa a SLBRUJTINE
SHGCPATINFO:

' $pocif¥ color of writing aa bluo (1) and background
' aa pa otto color 3

COLOR 1,3

PALETTE 2,61
PALETTE 14,0 -
' $pocif¥ color of writing aa LT. BLIE (3) and background aa
' palot a color 3
1333 COLOR 1,3

'aot joxt color (txcolZ) and gackgrousd color lbkcollltxco1A=15
bkcolZ=l
äfirxgsbogirjliing and anding rowa of box

row£=row£+9

'dafiuüaggiéuluiing and anding colums of box
· lZ¤colZ+4

'CLEAR THE SCREEN .CLS

'call ¤Eroc•duro nannpox to draw box
call N.BOXtb•grow£,androw£,b•g¤¤lZ,arsdcolZ,txcolZ,bkcolZ)

' PrintEp•ti•nt nano on acraon
LOCAT rowZ,colZ+1

PRINT"NAME OF PATIENT: "LOCATE rowZ,colZ+2l
PRINT SPACE$l1)+potnano$

' Print sax of patiant on scroon
LGZATE rowZ+l,colZ•·1 .PRIN'T"$EX OF PATIENT:

”
LOCATE rowZ+1,colZ+2l
PRINT $PACE$ll)+aox¢

' Print ID! of pationt on scraan
LOCATE rowZ+2,colZ+l

PRIN‘|°"PATIENT I0 NIGER: "LOCATE rowZ+2,co1Z+21
PRINT SPACE$Il)+IDNI1$

' Print AGE ofspationt on scroon
LOCATE rowZ+ ,colA•1

PRINT"AGE OF PATIENT: "LOCATE rowZ+3,colZ+20
PRINT SPACESIIHAGE

' Print mit: of ag•_on scroon
LOCATE rowZ,colA+l

PRINT"LNITS OF AGE: "LOCATE rowZ+4,colZ+2l_
PRINT SPACE¢(ll+agauut¢

' Print haidwt of patient on acraon
LOCATE rowZ,colZ+1

PRINT"HEIG!·IT OF PATIENT: "LOCATE row£+5•colZg2O
PRINT SPACE$ll)$haid·•t

' Print units of ho;¢¤t on scroon
LOCATE rowZ+6,col°.+1

PRINT"UNITS OF HEIGHT: '°LOCATE rowZ+6,colZ+2l
PRINT SPACE$(11+htuut¢
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' Print wei§1t of patient on screen
LWATE rowZ+7,colZ+1

PRINT"HEIGHT OF PATIENT: "LOCATE rowZ+7,co1Z+gO
PRINT SPACE$|1Hwe1§·1t

' Print units of weäght on screen
LOCATE rowZ+8,col'.+1

PRINT“LNIT$ OF HEIGHT: "LOCATE rowZ+5,co1Z+21
PRINT $PACE$l1Hwtu11t$

' Print blank line
PRINT

' End of SLBRGJTIIE SHOHPATINFO, return to · in programRETURN

•....................................,...................... 6
gg suanouuus ums, CheckPatInfo g

SLBROUTINE TO CHECK PATIENT INFORMATIGI ä[wp mp

' Define C|1eckPatInfo as a SLBROUTINE
Ch0ckPatInfo:

' Call PROCEDURE CorrectAnswer to ask if answer is correct
LXÄTE 24,27

CALL CorrectAnswer lansä)

' Check answer to PROCEDURE CorrectAnswer :

' If answer is_No, then go to SUBRGJTINE Corr0ctPatInfo' to correct incorrect input of gaatient information130 IF lans$="n") OR (ans$=°'N" THEN
'erase correct answer qeestion

LOCATE 14,33
COLOR $:3
PRINT SPACESISZ)

g $pe:if¥Yä1?§)of writing as red I4) and background
COLOR 4,3

' Tell 9ser to use up and deu: arrow keys to select
' the incorrect entry

locate 16,6
PRINT"P1ease use the UP arrow key 'UCHRN 24);

' locate 17,6
PRINT" and the OGN arrow key “:CHR$l25l

locate 17,26 _ _ _
PRINT"to move the box to H10 line needing cerrection."locate 18,39

PRINT
locate 19,16 _

PRINT"Then, gress H10 enter key to select xt and "5locate 20 5 _
PRINI'“typ• the correct input."

WSLB CorrectPatIn·fo
GOTO 155

' Oefine end of IF block
ENO IF

' If ' Y t|1en back t '
¤« «ä,=··v·· ,°n«"Eü"1§§°°""

' Ifganswer Tas invzlid, tigen cell PROCEDURE 1nva1idAnswer‘
orompuseroi a roperanswero esorno.
LOOATE 14,44

mu P y
‘

COLOR 3,3
PRINT $PACE$l15)

LXÄTE 16,44
COLOR 3,3
PRINT SPACE$(61)

LOCATE 16,44
CALL Invel1dAnswer (ans$)

WTO 530
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535 PALETTE 0,0
PÄLETTE 3:5

' Oefine ENI) of SLBROUTINE CheckPatInfo
RETURN

•...........................................................
:g SIBRCUTINE NAME: CorrectPatInfo ä

SIBRGITINE TO SELECT PATIENT INFORMATIIN
pps:

'ppp THAT IS IN ERROR ppp
I

- . ..
' Oefine CorrectPatInfo es a SLBROUTINE

CorrectPatInfo:

' Print two bladt lines
1000 PRINT

PRINT
'A' t't'f t' t t' INFOS

' at the begimine ard end
INFOS! 1 )=SPACE ( 1 )+p•tn¤••eS+$PACES( 1 )

' define sexS_as_INFOS!2) end add a space
' at the beginning and end

INFOS! 2 )=SPACES! 1 )+sexS+SPACES! 1 )

: de§irée··ION!.IMS es ILISSSLZÄ and add a spacea beginn:
INFOS! )=SP'ß2ES! 1)+IONMS+SPACES! 1)

' define ngnerical variable AGE as a string !STRS)
: aedfeizsäg it to INFOS!4) with a space addeda

INFOS! 4 )=STRS! AGE )•SPACES! 1)

' define _itS as INFOS!5) ard add a space
' at the.B:'§n·ung and end _

INFOS! )=$PACES!1)+ageLn1tS+SPACES!1)

' define nenerical variable heiglt as a string !STRS)
: aeduezsäg it to INFOS!6) wi a space added

e
INFOS! 6 )=STRS!heid1t)+SPACES! 1)

: de€ier·ht•.nitS_as 250%) and add a space
a beginn:

INFOS! )=SP'äZES! 1 )+htusitS+SPACES! 1)

' define ngsaerical variable weiüt as a string !$TRS)
: aedfgäsgq it to INFOS!8) wi a space added

a
INFOS! 8 )=STRS!wei¢1t HSPACES! 1)

: de{inue·wt:.nitS_es £N·50:'!‘ä) ard add a space
a xnni

INFOS! 9 )=SbPiCES!'1%mtmitS+SPACES! 1)

: define LLINEZ as an integer used to locate texton rgger row
LEI Z=rowZ—6

' chaglee color to vdnite (15) text ard red (12)
' ba groud; leute the text at row rowZ ard
' coéglerökzäé lgrxnt INFOS!1)

LOCATE rowZ,colZ+21
PRINT INFOS(1)

I CS60OSOSSSOOSSOSSOQSOOSOSSSSOOOOOOOOOOSSOSIOOSOSOOOSOOSSO

'XX BEGIN SELECTION PROCESS XX
''XX XX
'XX This selection routine was originally written XX
ggg by K. Allen Caswell, Jr., Ph.O. on 12- 4-87. ät
'XX Modificatiens and_ell documentation XX
°XX done by Cynthia K. Rice on 3-1-89. XX
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IM'

rk th' { f 'th 1 bel CORRECTIT· gem c:llgdm2gr:'iInm ° °2

' assigns to the variable KKEYS the charecter that
' corresponds to the first keystroke waiting in the
' keyboard buffer

KKEY$=INKEY$

' Beginning of SELECT CASE structure = case variable
' is KKEY

SELECT CASE KKEYS

' if KKEY$="" (no keystroke on keylpoard buffer), then' gotoc§gEREETIT (continue selec ion process)
GOTO CORRECT

' if KKEYS • C|·IR$I0)•CNR$(Z2),C|;lR$(0)+CHR$(80)»
' then execute the following lines

' C|;|R$(n) is the character in the ASCII table that
' is associated with n (the ASCII value)

' C|IR$l0)+CHR$I72) represents the ägrrow
' CHR$(0)+CI·|R$(80) represents the arrow

' The CHRSIO) represents that this is the extended' code for a non—A$CII key
CASE CHR$(O)+CHR$l72 ,CI·|R$(0)+C|·|R$l80)

' dä? the color_to blue ll) text and CYAN (3)
' b ground) grint next text at row (LLINEZ•2)
' and column ZCOLOR 1591 _

LOCATE LLINEZ+2,co1A+71
‘

print INFOOILLINEZI
PRINT INFOSILLINEZ)

' IF KKEYO = CHR$l0)+CHR$( 72) representing the down1 arrow,
' *h§’\_k¢|*¢I|G"I* LLINEZ by 1 _
' ELSE incrennnent LLINEZ by 1 lnnneaning the np arrow
' was selected)

IF KKEY¢=CHR$l0)+CHR9I72) THEN DECR LLINEZ ELSE INCR LLINEZ

' need to keep LLINEZ in ellowable range for data
' so the_selection box will scroll from last ellowable
I selection to first allowable selection end vice

versa
' If select_n.p arrow when on {op line will go to
' bottom line

IF LLINEZ<1 THEN LLINEZ=9

' If select down arrow ndnen on bottoe line will go to
' tE_l1ne _

IF LLI £>9 THEN LLINE£=1

' chan·nnnge the color to white I15) text and red l12)' background) grint next text at row ILLINEZ+2)
' end column 2

COLOR 15,12
LOCATE LLINEZ+2,colZ+71

' print INFOSI LLINEZ)
PRINT INFOOILLINEZ)

' goto label CORRECTIT to continue selection process
GOT0 CORRECTIT:

° on carriage return goto doit subroutine to correct input
' CHRSIIS) renresents carriage return in ASCII table

CASE C R$ll3)

' goto snbroutinne I)oCorrection to correct patient info
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GOSlb OoCorrection:

'+++++0+++++9+++++++++++++++•++++++++++++++++•++++++++++•+
' any other input sends program back to label CORRECT
' to continue selection process

CASE ELSE
GOTO CORRECT

' Oefine erd of SELECT CASE structure
ENO SELECT

' define erd of subroutine CorrectPatInfo
RETURN

SIBRGJTINE NAME: 0oCorrection ä

SLBRGITINE TO CORRECT ERROR OF PATIENT ITPUT ä
.. ..... ..... .. . . .. . °'°"

° define_0oCorrection as a subroutine
0oCorrect1on:

' Change color to blue (11 text ard cyan l31 background
color 15,1

‘
Locate the text_ in row_ lllin•Z+21 ard colsnn 24

LOCATE l1ne£•2,coM+23

' Print spaces the length of INFOS to be sure ·all of
' stringpis erased _

PRINT ACESlLENlINFOSlllineZ111

' Change color to white (151 text ard red (121 background
color 5, 2

' Locate the text _in row lllineZ+21 and column 23
50501 LOCATE 1lxneZ+2,colA+21

' Print a spaces to locete cursor for user
PRINT SPACESI LENI INFOSl ll1neZ1 1 1

' Locate the text in row lllineZ+21 ard colum 24
LOCATE'

I&&&I§&&§&&&&I&&I&&&&&&&&I&&&&&&&&&&I&&&&&t&&&&§&&&&&&&&&&
' Begimiix of SELECT CASE structure ¤ case variable
' is LLI Z
1010 SELECT CASE LLINEZ

•++++++++++•+++«•·+++++++++••+++•++++•+++•+++++•++g++++++++++
' Ifck§éN§Z = 1, then irput patient naee again

INPUT
‘"',

patnomeS
'+•+•+•+•+++++++••+•++++++++++++1+++++++•+•++++•++•·++++++++
••+++++++•+++•+•—•+·•·++++—•·•·•++++•+++++•++++++++++++•g++++++++

' = 2, then input sex of patient again

INPUT “",sexS

' If sex is male le) or female lfb
' continue program

IF lsexS="f 1 OR lsexS="F"1 OR lsexS="e"1 OR lsexS="M"1 THEN
IF lsexS=“f"1 OR ls•xS="F°'1 THEN SEXS="FEMALE"

IF lsexS="m°'1 OR lsexS="M"1 THEN $EXS="MALE'°
GOTO 12330

' Eéäässex is not male or female
LOCATE LLINEZ+2,COLZ+20
COLOR 12,10
PRINT $PACESl31
SOUND 100,100

COLOR 31,12 _ _
LOCATE ll:meA+3,15
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' tell user that entry of sex is invalid1
' please inpgt proper sex of_pat1ent

PRINT " _1s 13 not a valid entry for the sex of patient. "LOCATE ll1neZ+4115
PRINT °' Please enter 'M' for male or 'F' for female. °'
0 se ec case 1 0 en s°°5¤1¤ 51501 '°' " °' °"

' define end of if block
12330 ENO IF
'+•+++++0+++++0++++++44+++++1-++-1++++++++++-•++++++++•+++++++

' = 31 then irput ID 8 of patient again

INPUT ""1IDNM$

'++++·•·+++1-++++•+•·•+++•+·•·•+g+++++++++•+++++·•·+++•+++++++•++++
' EÄSIELINEZ = 41 then irput value of AGE again

INPUT '"'1 AGE

IF AGE =<01_mEN PTOIP user 0 1|$U Ißlh‘IfAGE<=0then t t° tAGE °
LOCATE LLINEZ+21C0LZ+40

COLOR 12112
PRINT $PACE$( 17)SGN!) 100110 _

COLOR 31112 _
LOCATE LLINE£•3120_ _

PRINT " This 18 not a valid answer for the age. "LOCATE LLINEZ+4120
PRINT " Please enter a number greater than zere. "COLOR 15112
GOTO 50501

ENO IF

'4-++++++++++++4++++•+++•++g+++++•+g+•+•+•++++++++••++++++++
éAs2gf5LLINEZ = 51 then irput uuts of age again

INPUT '"'1eg••.nit$

' If units are eonths (mon) er years (yr)1

a 1 ="u•on" a 1_
=" ageuu =" ' 1 =' r'I OR ( 9eLn°t$ IGP') OR ( 't$ YR') OR (ageu1°t$ ' 'I THEN

IF lageu·•it¢="non"I DR (ageu)1t$="M(II") THEN AGEUNIT$="!¤*|TNS"
y

IF (3g€LI’\I.1$=“YR") DR (ageu11t$="yr") TIIEN AGEUNIT$="YEAR$". GOTO 1313

' Eä§Eu1its are not months or years
LOCATE LLIIEZ+21C0LZ+20
COLOR 12112
PRINT SPACEN 22)

SGJNO 100110
COLOR 31112 _LOCATE ll1neZ—•·3 17 _ _ _ _
' tell user that entry of l§B_|.I‘\1I$ IS 1nvel1d1
' please ingxt proper age units _

PRINT "
_1s 18 not a valid entry for the uuts of age.

”
LDCATE ll1neZ+•‘•117
PRINT '° Please enter 'I‘DN' for months or 'YR' for years. "_*
oseec case Ih oeneregeuu9°GOTO

50511
am

' define end ef if block
31323 END IF
' +++••+++•+++++·•++++«•·++1++++++44++++•+++++·•·++•++•+++++•++++
°++++4++++++++4--•+•++<•·+++++g++++•++++++++++++•++++++g+0+++++;:^s1éf6LLINEZ = 61 then IIQUI value ef hei¢1t again

INPUT ""1 heidwt

' Ifhe' t<=Dthenr t ertoi theijutagainIF =<0’THEN us [vu
LOCAT LLINEZ+21COL£+20
COLOR 212
PRINT SPACE$( 17)

SGNO 100110
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COLOR 31,12LOCATE LLINEZ+3,18_ _
PRINT " Thxs_ xs not a valid answer for the height. "LOCATE LLINE£+4,18
PRINT " Please enter a nurber greater than zero. ". COLOR 15,12
GOT0 50501

ENO IF
'++++4*++++44+++6+++++++++—|•+++·|·++++++<|·+++9+++++++99+++++++++

éAsIäf7LLINEZ = 7, then input units of l"ß1d"|'R again
INPUT "",ht•.IIit¢
' If units are inohes (in) or oentineters (cm),
' continue progrgn _

IF lhtu·ut$=”1n°') OR (ht•.nxt$="IN")
OR lhtup1t$=fc¤") OR (htu;ut$="CM“) THEN

IF (htu·•;t$="1n") OR (htLn;t$=“IN") THEN HTl.NIT$=“INZ|·IE$"IF (htuut$="om") OR (htuu.tO="CM") THEN I·|T'LNIT$="CENTIMETERS"WTO 30333

' Eléiäsmits are not inohes or oentieeters
LOCATE LLINEZ+2,COLZ+20COLOR 12,12PRINT $PACE$I25)SOINO 100,10
COLOR 31,12 _ _

LOCATE 111l'\lÄ‘|'5 15 _ _ _ _ _
' tell user that entry of_he1d1t_•.n1ts is invalid,
° please xnpgt proper "'IO1#II_\I’\1I$ _ _

PRINT " _1.s_ is not a valid entry for the units of hexdwt. "LOCATE ll1ne£+4,15 _ _
PRINT " Please enter 'CM' for oentmeters or 'IN° for mches. "

t ° t t ho°§'•t °toseeo ßlßl in oener 1 uuQOGOTO 56501 ·g·
' define end of if bl ok36300 ENO IF

' ++++++/+/+}+/++1+•+·•·+++++•+•+++•++•+++++6+/0++/•/+ )• )+/•++
' ·•++•••++•+++·••+++5++++••••·+{+++•++++•«|·+++•+++•++•+g+/+•+ )•

' If = 8, then e— er value of neijut agai-
ITPUT '"f,neyd·¤t _ _ .
' If neidqnt <=0, the. proept user to input NI1¢'•R agaynIF neigt =<0 Tl;|EN
LOCATE LLI Z+2,COL£+z0

COLOR 12,12PRINT SPACESI 17)SOUND 100,10
COLOR 31,12LOCATE LLINEZ•3,18_ _ _

PRINT "_Th1.s is not a valid ansner for the neidwt. "LOCATE LLINE£+4,l8
PRINT " Please enter a nunber greater than zaro. "COLOR*15,1]2 f

_
f f

_d‘f
osoeo oaseagazn oenernez9°GOTO 50501

' of if block

' Ifcäälyg = 9, then irput units of neid1t again
INPUT "T ntuiitß _ _

' If units are pousds (lbs) or kilograns (kg),

' oontxnue program _
IF lntu·n.t$=°'lbs") OR (ntu1;t$="LBS")

OR lntupxt$='°kg") OR (ntu·•;t$="l(G") THEN
IF (ntu1;t$="1bs") OR (ntu;ut$="LB$") THEN HTUNIT$="POLNO$"
IF (ntu·ut$="kg") OR (ntu·ut$="KS“) THEN )('TlNIT$='°KILOGRAM$°‘WTO 50500

' ELäE$•énits are not pousds or kilograas
LOCATE LLINEZ+2,COLZ•20

2 COLOR 12,122 PRINT $PACE$( 24)
$0.840 100,10
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COLOR 31,12 _
LOCATE ll1neZ·y3•l4 _
PRINT " This IS not a valid entry for the units of weid·•t. "LOCATE ll1neZ+4,l‘• _
PRINT " Please enter 'KG' for k1lograms or 'LBS' for pounds. '°COLORt15,121 ot _ ot { hfdü

_{ .oseeccasea xnoener 1 u·•1
QGGOTO 50501

ga

' define end of if block
56500 END IF

° If LLINEZ > 9; then continue prograa
CASE ELSE

•+·•·++++++++++++++++++++++•+++++++++++•+•+++++•+++++«•++•+++•
'+++++•++++•+++++++++++++++++++++++++++++++++++++++++++++•+

' Define end of SELECT CASE structure
END SELECT

' Change color to blue (1) text and cyan (3) backgroundcolor 113

' Clear the Screen
CLS

' Goto subroutine SHUPATINFO to display current patient
' information

GOSLB SHOHPATINFO

' Goto subroutine CheckPatInfo to check if patient
- ' 1nformat1on 13 correct

GOSLB CheckPatInfoPÄLETTE U15 u ~
PÄLETTE 313

' Define end of SLBRUJTINE CorrectPetInfo return to main
1620 RETURN

zg SUBRGJTIIG NAME: FilePat

SLBRGJTIE TO FILE PATIENT INFORMATIGI g[pw _ _ ppp

' Oefine Fi1oPat es a SLBROJTINE to file patient'_ 1nformat1on
F1lePat:

' Open file to store patient information
OPEN "PATIENT.0AT" FOR GITPUT AS 811

' Store patient information _
HRITE 811, petnamo$•sex$,1«;l·u.n¢;•9•;age1n1t$1
he1d·•t,htu11t$,we1¢1t•wtu11t$

' Close Pat.0AT fi e (811)
CLOSE 811 _

' Defife end of SIBRIIJTIIE FilePatRETURN

:== HH! IMPORTANT INFO H-la! ==
=S

=='== Bgärau name: 2CORREC.BAS ==
'== up prog : 2CORREC.BAK ==
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¤

' ;:=s==========:s=¤=:======::=:s==s=======:¤==¤==ss=¤===s==:;
:PROGRAM NRITTEN: 2-8-89 :
'PROGRAM PDDIFIED: 4-20-89 '
:== PROGRAM NAME: ZCORRECJNI ==
== ==

' Th' sk 'f pons ° t =:3 •„« äi.£'3.'“2«‘2.'+„$ §"$£.$„„§Z‘„+ y2.‘ä„°32T°° 3
:= ==

'== This OIIELLDE progran contains PROCEDURES: ==
°=* 0f‘I‘09‘1Än$N¤r ==:== Inva1idAnswer ==
== =:

:g PROCEDURE NAME: CorrectAnswer

PROCEDURE TO ASK IF ANSHER TO M„|ESTIM{ IS CORRECT g
{wp wp

° Define CorrectAnswer as s PROCEDURE with anst as
' a passed variable

Sw CorrectAnswer Ianst)

' Ask user if irput is correctCOLOR 1915 _
PRINT" Is this correct? (Y/N) "S
COLOR ZO:15
INPUT ans$
COLOR Ial.5

' Print a b1•nk 1ine V
PRINT

' Define end of PROCEDURE CorrectAnswer
END Slß

'
. ..........................................................

n

:ä PROCEDURE NAME: Inva1idAnswer ä

PROCEMRE TO TELL OF INVALID RESPCNSE TO A
MIESTIMIY.......... ......... ..'

Define Inva1idAnswar as a PROCEDIRE with anst as
' a passed _variab1e

Slß Inva1idAnswer lans$)

' SMM) EFFECT TO GET ATTENTIMI OF USER
SGNO 3791O

: Telä user that answer Yes iufwralid,
OOSG lI‘\$N•I‘ roper H1 or H

COLOR 11;4
P y y

PRINT " INVALID ANSIER! P1 se enter 'Y' or 'N'. '°;
INPUT ANSO

' COLOR 1,15

' Define end of PROCEDIRE Inva1idAnswer
: END SLB

' s=s=s:ss=s::=sss==¤s=====esss=sss===ss==s¤ssas¤sss=¤:=a::ss
:¤= ·¤·¤—¤~l~ll· IMPORTANT INFO ·I¤**·ll· ==ss =s
'== gggran name: TEMPNAME.8A$ ==
:== up prog : TEMPNAME.BAK =:
== =

: PROGRAM HRITTED: 2-26-89 :
' PROGRAM IODIFIED: 5-21-89 '
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'I====l==2==l==II!===3=2=S33=======================2===2====

GS Th' ll tm smcwus : ZS'== is program ä?EM;IN·BAs programs
==*2: 22

'S2!I====28IIllII3=SSSIBSISB3========S==2===2=32========S=2=

I=====I!II!B=SII!IIIISlI=II82=2S===========S==!3==2=22======

EE PROGRAM NAME: TEMPNAME.BAS ==
'==

*
This gurograu o0n{ains s¤.brou{inos {0 go{ ;;

.32 _
82'== o•Tm;era ro names

f f 1 =='== ' rom: {'{ f { {u ==inemn N ==*22 g 22
'==

0 owing mannor :2
'== 1. NAME OF TEMPERATURE 81 ==
'== 2. NAME OF TEMPERATURE 82 ==
'== 5. NAME OF TEMPERATURE 83 ==
'== 4. NAME OF TEMPERATURE 84 ==
'== 5. NAME OF TEMPERATURE 85 == -
'== 6. NAME OF TEMPERATURE 86 ==*22 ES

éE GETTEMPNAMES as a subroutino

' C ll rooadu { { °{ f {expo {°°
Clear {ho Screon
CLS

'Cllro0•du{ {n•m•f{oxp•{u 81
CALL gonpl ('{•o«p?.$%•

0 N N

'Cllroooch { {namo f'{o«p•{ 82 '
C:LL

q'•xp2 |'{•e•pg$g• 0 N ur.

' C ll rocodu { { f {oupa {u 83
C:LL qoupä l'{·oxpg$%·

mm
°

N N

'Cl1r00och{{rsa••f{o••·po{u84
CALL

q’•xp4
l'{•oxp?•3·

0 I-. N

' C ll och { { nano f {expo { 85
CALL l'{•oxpg$%• °

N ur.

'C1lr0ooch{ {n•m•f{•npo{u 86
CALL gospé l'{•oup2$%• °

N N

' Clear {ha scroon
CLS

' dofinayrgw and oolum for oan{oring {•x{
r0w.=
001Z=26

' {0 display {axpora{ur• names
oxp isp

' Call {0 check {oxp•ra{ur• namesQO$lß Check •xpNam•s

' 0f s•..br0u{in• SETTEMPNAMES
'
$223=====3IlS====II=l8=I!=====!=3!822I2===$l===2S======I=B8 _

' Pr0gram_s{or•d under difforon{ nama {0 save
' space in {ho TUIQBOBASIC od1{0r

$1 LUDE "o:\m0n1.{0r1\4TEMPIN.BAS“

'3232222332SBSISIISSISSSSSSS322882:2=8=SS2S=3==ä========E===

'== ¤*·¤-I-! IMPORTANT INFO *·¤·¤¤·¤ ==*22 22
'== name: 4TEMPIN.BA$ ==
'== a up prog : 4{enpimbak ==*2: 22
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I2222222222222I22222222222222222222222222I22222I222222222222

: PROGRAM HRITTEN: 2-10-89 :
' PROGRAM MODIFIED: 5-21-89 '
'22222222222222222222222222222222222222222222222222222222222

:== PROGRAM NAME: 4TEMPIN.I1£ ==
22 22

' = Th' roupt f t'tl f t tu ='° Z=following narner: ==
22

'== 1. NAME OF TEMPERATURE 81 ==
'== 2. NAME OF TEMPERATURE 82 ==
'== 3. NAME OF TEMPERATURE 83 ==
'== 4. NAME OF TEMPERATURE 84 ==
'== 5. NAME OF TEMPERATURE 85 ==
'== 6. NAME OF TEMPERATURE 86 ==
'== ==
'
22222222I22222I2III22I2I22I2Il2222222222II22222I22Il22I2222

zg PROCEOURE NAME: Tenpl . g

PROCEDURE TO GET NAME OF TEMPERATURE #1 g

Ü...... ...........,.............. ............'
Oefine Tenpl es a PROCEOURE with te«p1$ as a passed

' variable
S18 Teupl lte«p1$)

' Oefine prouptä as a shared variable between the PROCEDURE
' end nem p

SHAREO prongtg

' Specif¥·color of writing es blue (1) and background es
' pelet color 1

COLOR 171

:¥et gxt color 1txco1Z) and gackgrousd color lbkcolll
or x

txcolZ=2
bkco1Z=4
äfiner-Iénggiming end ending rows of box

rowZ=56
'defir]; geginning and ending colums of box

•2:a:.„.„
' CLEAR THE SCREEN

CLS

'ce1l’£rocedure nensbox to draw box____
cell NBOXlbegrowZ,endrowZ,begco1£,er1dco1£,txcol£,bkco1£)

: erase ug answers by printing
203 COLOR 3,3

LOCATE 10,33
PRINT SPACE$I27l
COLOR 173
LXÄTE 10,33

II II‘

LOCATE 13,27
COLOR 1,1
PRINT SPACESI 52)

LOCATE 15,17
COLOR 1,1
PRINT SPACE$162l

'LOCATE TEXT
LXÄTE 67ZÜ

' Pronpt user to irput nene of tenperature I1

PRINT
5%,3

t$;"the nene of teupereture 81 "locate 7,2;
•

Er1nt"tmax1¤m.m of 15 cheractersl"1
ocete 8,17
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PRINT "If grobe #1 is not connected, then enter 'N/C'."locete 10, 1
INPUT teup1$

"fl th ft 1¢' t then15che t"°
°"’

1enYth£=L§N(te?é:)
IF ength£>15 te«p1$=left$ltenp1$,15)

' Cell PROCEDURE CorrectAnswer to esk if input is correctLOCATE 1!o27
COLOR 1,1
PRINT $PACE$(52)
LXÄTE 13o27
CALL Correctlnswer (ens$l

' Check enswer to PROCEDURE CorrectAnswer 2

' If the enswer is No, then pronpt user to t:ter nene of
' tenpereture 81 egein.
220 IF (ens$=“N' 1 OR (ens$="n") THEN 200

LOCATE 13,53
COLOR 1,1
PRINT SPACEM26)

' If the enswer is Yes, then return to nein progren
IF (ens$="y") OR (ens$="Y") THEN 225

1 :;·.;:.·:x„:*:ä:‘:·.i”„*:ä„i:„„„.·“W··*· W ··**·‘****·LXÄTE Isola
COLOR lo].
PRINT SPACEN61)

: Iffenswer was invzlid, tigt: cell PROCEDURE Inve1idAnsweror user ox eroperenswero esorno.
· mm? TE11 """ "

’
COLOR lo].
PRINT SPACEN62)
L®ATE 15,18

CALL InvelidAnswer(ens¢)
SOTO 220

'CLEAR SCREEN
255 CLS

' Define end of PRIXZEDURE Teqol
END SKB

•............................................,..............
I

PROCEDURE NAME: Te¤p2
pp;

PRIXZEOURE TO GET NAME OF TEPPERATURE 82 äÖ'
Define T•••p2 es e PROCEDURE with te¤p2$ es e pessed

' verxable
$1.8 Teq:2 (teq:29)

' Oefine pro«ptI es e shered verieble between the PROCEDURE
' end mein prog

SHARED promt

PALET‘I’E 1,62
PÄLETTE So].

' $pecif¥ color of writing es blue (1) end beckground es
' pelet e color 1

COLOR lo].

Zäet ggxt color ltxco1Zl end geckground color lbkcolkl
or x

txcolZ=‘•
bkco1Z=3
'define beginning end tnding rows of box

rowZ=5
:ä,—¤wz=11

'defiri:;_1;ggiming end ending colums of box
:ägg12=6s
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' CLEAR THE SCREEN
CLS

'0a11HEr0c¤dnr• }0n}bgx {0 grau b0x_ _
call x001Z<bk001Z)

' ' ' 1'd I: ' {'

ésägau answers y pr1n mg
Locnxc 10,33,SPQCESI 271
Locns {0.::

II II,

ä3EäI‘1‘ä’"
PRINT SPACEN52) .

LXÄTE 15v17
COLOR 1v1
PRINT SPACEN 62)

'LDCATE TEXT
LXÄTE 6v2O

' Proms} us;r3{0 irput nun 0f {cnp0r•{ur• I2
co orERINI p5o•;g{$1"{h• name 0f {0«p•ra{ur• I2."oca 0grin{"(:;>;%m.n of 15 ch•r•c{•r•l"1
oca •

PRINT 82 is n0{ 00nn•¢{•d, {h•n •n{•r 'N/C'."oca •
mrur twßzs

"fl {h f{ ZS' { {h•n150h• {
· ‘u„2"¥„„2„+•"i'ä 1.6‘ä•.¥F§2+ZF„ "°

°"’
1•ng{hZ=LEN({•mät) _
IF •ng{hZ>15 {•q:2$=1•f{$({•q:2¢,15l

' Iäa°ä&T|;R¢äEIä|;RE C0rr•0{Ansu•r {0 ask if inpu{ is 00rr•c{
coum

1,1,'Eää%’ä'§°E$‘”’
CALL C0rr6c{Ansu•r l•n•¢)

' Ch•ck ansu•r {0 PRWEDURE C0rr•c{An•u•r :

: IE {ha •¤t1:u•r'§s No, {hen pr0•p{ usar {0 •·1{•r n••• 0f
· ••p•r• r• • 1n.235LocATgF1£a;_·1;:$="N'PT0R (•ns$¤"n") 'ITIEN 230

D
COLOR 1 1
PRINT SPACEN 26)

' If {h• •nsu•r is Y••, {hen r•{urn {0 rain progran
IF (•n•$="y") DR l•n•$="Y°°) THEN 240

' ° ' 1'd ' {'

· IEIoä};22;„;Z;§i3¥‘•i?&„„‘."$ä”" °" """
‘"°

c0¤.on 1,1,
PRINT $PACE$l61)

' If anmar uns invalig, {han call PROCEDURE Inv•1idAnsu0r{0 IFQJL • pr0p•r ansuer of y•s or no.
conon

1,1,
PRINT SPACEOI 62)
LXÄTE 15v1B _

ä¤;;a11dAn•u•rI•ns¢)

240 PALETTE 1,1
PALETTE S15

'CLEQIÄ SCREEN

' D•fin• •nd 0f PROCEDURE T•«p2END SLB ·
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PROCEDURE NAME: Term} Ep';
‘ppp PROCEDURE TO GET NAME OF TEMPERATURE 83 pg;:PPP P nä

PPPPPPPPP PPPP

' Define Ten:} as a PROCEDURE wi{h {erqßt es a passed° s"«.3'¥°°’1§ «1 anamp ernp

° Define prornp{$ as a shared variable be{ween {he PROCEDURE° sT«'2$¤'6"“
""‘ä%

FFW?

' Specify color- of wri{ing as bhs I1) and background es1
I

's•{ {ex{ color 1{xoo1Zl and gackgroud oolor 1bkcolZ)'for box _

&“·1ä=‘;oo .=
'define beginning ard ending rows of box

':.·:a**=*··„..¢#‘„z1
'defiriryägginsing ard erding oolurns of box
m::12=65

° CLEAR TNE SCREEN
CLS

‘
11 rooedu aembox { d bocacllésärase

any; answers by prin{ing
Locna 10,:: °
PRINT $PACE$l27)
COLOR 1:3
LXATE l0•53

II Il,

_ PRINT SPACEN52)
LOCATE 15:17
COLOR 1:1
PRINT SPACEOI 62)

'LOCATE TEXT
LIÄTE 6:20

' Prorrpf us:r3{o ir·pu{ naae of {e«p•ra{ure 83co orPRINT péorég{$:"{h• neue of {e¤pera{ure OS."•
of 15 charsc{ers I":oca ePRINT "Ii grobe 83 is no{ oonn•o{ed• {hen en{•r 'N/C'."

ir°$Üi°1ÄÜ$:i
' if l {h of {e••pS$ is greafer {han 15 r:herac{•r·s;
· {hegngruncat 1 15 du 11ersY'H·1Z=LEN1{:«¤‘ä:) "° °"IF eng{hZ>15 { {e¤p3$=l•f{$1{e«p5$•15)

' Call PROCEDURE Corre¤{Answer {o ask if ir·pu{ ia oor·rec{
LXÄTE 13:27
COLOR 1:1
PRINT $PACE$|52)
LOCATE 13•27
CALL Correc{Answer (ans$)

' Check answer {o PROCEDURE Correc{Answ•r :

: II {he argswerds No, {hen prorrp{ user {o en{er name oferupe n.
255 I? (‘;'r=$="}:P?IOR (ans$="n") THEN 250

Appendix B. SOFTWARE LISTING 142



LOCATE 13,53
COLOR 1,1
PRINT SPACESIZ4)

' If {he answer is Yes, {hen re{urn {o main program
IF. lans$="y") OR Ians$=“Y") THEN 260

= :;:;·::.·:z„mä::·=.;m2.„i;..„..„·bbbb*b by bbbbbbbb
LOCATE 15,18
COLOR 111
PRINT SPACE$l61)

Z Iffanswer was invtlid, {igen call PROCEDURE %nvalidAnswerorou?usero1 ar ranswero sorno.
' LOCATE 1 ,17

npu P Opa ya

COLOR 1,1
PRINT $PACE$l62)
LOCATE 15118 _

CALL Inval1dAnswerlans$)
GOTO 255

'CLEAR SCREEN
264 CLS

' Define end of PROCEDURE Tenp3
END SUB

PROCEDURE NAME: Temp4 ä
fps; PROCEDURE TO GET NAME OF TEMPERATURE Q4 spe';[ppp ppp.'

Define Te«p4 as a PROCEDURE wi{h {emp4$ as a passed _
' variable

SUB Temp4 l{e•m>4$)

' Define pro••p{$ as a shared variable be{ween {he PROCEDURE
' and main prog

SHARED proup{

PALETTE 1,62
PALETTE 311

' Specify color of wri{ing as blue (1) end backgrousd es
' pale{ e color 1

COLOR 1,1

'se{ {ex{ color ({xcolZl and gackground color (bkcolZl'for box
{xcolZ=4
bkcolZ=3
'definp begiming and ending rows of box2neärowA=5

rowZ=11

'define beginning and ending colums of boxäzazzbbbbb
lZ=65

' CLEAR THE SCREEN
CLS

'call rocedure mennbox {o draw box
call MEMJBOXI begrowZ,e•1drowZ,begcolZ,e•1dcolZ, {xcoll ,bkcolZ )

answers by prin{ing
Locus 10,33
PRINT SPACE$t27)
COLOR 1,3
LOCATE 10,33
PRINT "

“;

LOCATE 13,27
COLOR 111

PRINT SPACESISZ)
LOCATE 15,17
COLOR 1,1
PRINT SPACE$(62)
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'LOCATE TEXT
LXÄTE 6:2O

' Prompt user to irput name of tenperature 84

gRl?IT1,3 t$;'thename ft tu 84"
i

rom? ' o e ra re .locatep7,2_
me

print"! « xxmun of 15 characters l";
ocate 8,17 _

PRINT "If grobe Q4 is not connected, then enter °N/C'."
locate 10, 1
INPUT te•p4$

"fl th ft $° t than15cha t
·

‘66„„°"¥„-.„„°6•°'?ä“15‘ä»„2ä'„62$. "°
°"’

lengthA=LEN( tem)
IF ength£>15 te¤p4$=left$(t•mp4$,15)

' Call PROCEDURE CorrectAnsw•r to ask if irput is correct

PRINT SPACEM521
LOCATE 13,27
CALL CorrectAnswer Ianstl

' Check answer to PRWEOURE CorrectAnswer 2

' If the answer is No, then proupt user to enter name of
' teuperature 81 again.
275 IF 1ans$="N' 1 OR lans$="n") THEN 270

ä3E6§‘1‘ä"’
PRINT SPACESI 241

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

answers by printing
68E6ä‘1‘ä"°
PRINT $PACE$(61)

: Ifianswer was invalid, tigen call PROCEDURE InvalidAnswero user ox a roperanswero sorno.‘ 6226;%**
“"“

°
’°

PRINT $PACE•t62l
LOCATE 15,18 _

CALL Inval1dAnswerIans$)
GOTO 275

280 PALETTE 1,1
PALETTE 3,3

'CLEAI; SCREEN

' 0 f' end f PROCEDURE T6§¤"£¤ ° °""°

:m PROCEDURE NAME: Teq:5

PROCEDURE TO GET NAME OF TEMPERATURE #5 ä
¥'°"" ....... ....... .............,.............ß
: Defineb‘{emp5 as a PROCEDURE with tenp5$ as a passed

l

varia e
$1.8 Ten:5 lte«p5$)

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

SHARE0 prompt$

' Speci·f¥ color of writing as blue I1) and background as
' palet e color 1

COLOR 1,1

'set text color (txcolZ) and gackground color lbkcolZ)'for box
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{xco1Z=6
bkco1Z=3

ägmäigegiunrning and ending rows of box
rowZ=11

'defina begiming and ending colums of box
‘ä3ä331‘°“1£=65

' CLEAR THE SCREEN
CLS

'call Erocedure mengbox {o draw box
call M NBOXIbegrow£,endrow£,begco1Z,endoo1Z,{xco1Z,bkco1ZJ

' ' ° 1°d ° {'
· Z,'§2äZ„°2Z„„'Z§i3‘ä’•i@„•ä,„„„«"""°" by

"""
"‘°

290 COLOR 3,3
LXÄTE laasg
PRINT $PACE$(27J
COLOR 1,3
LOCATE 10,33

II II,

LOCÄTE 13127
COLOR 1,1
PRINT $PACE$I52)

LOCATE 15,17
COLOR la]. ·
PRINT SPACE$(62J

'LOCATE TEXT
LXÄTE 6,20

' Pronpg us§r3{o inpu{ name of {e••pera{ura 85
¢0 OP a
PRINT {$J"{Ine f {enpe {u I5."
1o«;a{ep7,2;_

mm
°

N N
of 15 charac{ers J"!

oca{e 8,17 _
PRINT "If grobe 85 xs no{ connec{ed, {hen en{er 'N/C'."
1oca{e 10, 1
INPUT {emp5$

"fl {h f{emp50' { {han15cha
+¤1eng{hZ=LENl{eTä:)
IF eng{hZ>15 { {e•p5$=1ef{$I{emp5$,15J

' Call PROCEDURE Correc{Answer {o ask if inpu{ is correct
LOCATE 13,27
COLOR 1,1
PRINT SPACE$(52J
LOCATE 13,27
CALL Correc{Answer (ans$J

' Check answer {o PROCEDURE Correc{Answ•r :

' If {he answer is No, {hen pro•up{ user {o en{er name of
' {e•pere{ure 81 again.
295 IF lens$="N' J OR (ans$="n") THEN 290

LOCÄTE 1$a53
COLOR 1:1
PRINT $PACE$(24J

' If {he answer is Yes, {hen re{urn {o main prograw
IF lans$=°'y"l OR lans$="Y") TI-IEN 300Y

Y 2S2ä2„°'§¥„„'£®iS';",Ä"‘éIi•i§°,„,d“°“" by
'°"i"“"°LOCÄTE 15a18

COLOR la].
PRINT $PACE$(61)

' Iffanswer was invalid, {hen call PROCEDURE ¥nva1.idAnswer
' or user 01 ar ranswero esorno.
· Louäé ‘i'é‘Iu """ " °"°

’
COLOR 1,1
PRINT $PACE$l62l
LOCATE 15,18 _

CALL Inva1:.dAnswerIans$)
GOTO 295
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'CLEAR SCREEN
300 CLS

' Define end of PROCEDURE Temp5
END Slß

:•..„.......„..„„..„.....„„•....•..„.„.„.................ppp

PROCEDURE NAME: Te¤p6 g

PROCEDURE TO GET NAME OF TEMPERATURE 86 äQppp ppp
PP

° Defina Temp6 as a PROCEDURE wi{h {e¤p66 as a passed
' variable

SLB Te••p6 ({e•np66)

' Define pro«p{6 as a shared variable b•{w••n {he PROCEDURE
' and main prog

SHARED pro•p{6

PALETTE 1,62
PALETTE 3,1

' Specif¥ color of wri{ing as blua 11) and backgrousd as
' pale{ e color 1

COLOR 1,1

'se{ {ex{ color ({xco1Z1 and gackgrousd color (bkcolZ 1'for box
{xcolZ=4
bkco1Z=3
'define begiming and ending rows of boxI:·ärow{=5rowA=l1 _
'define beginning and ending colums of box
äääälms A1£=65

' CLEAR THE SCREEN
CLS

'callngrocechure menubox {o draw box
all MBOXI begrowZ ,endrowZ,begco1Z,endcolZ,{xcolZ,bkco1Z1

' ' ° l'd ° {°
· Z„'“2ä2.'i’ä„£Ei3‘£°.§"£d2,„„.d‘"‘"°"’ °" '°""

"‘°
320 COLOR 3,3

LOCATE 10,33
PRINT SPACE$127)
COLOR 1,3.
LOCATE 10,33Il II,

LOCATE 13,27
COLOR 1,1
PRINT SPACEM52)

LOCATE 15,17
COLOR 1,1
PRINT SPACEM621

'LOCATE TEXT
LOCATE 6,20

' Pro•q:•{ user {o im:,u{ name of {e«pera{ur• 86
$Eiß¥ lromgß{6,"{he name of {e«pera{ure 86 "loa{ep7,2_ ·

{
of 15 charac{ers)")oa{e 8,17PRINT "If grobe 86 is not connec{ed, {hen en{er 'N/C°."loa{e 10, 1

INPUT {eup6$

' °f 1 {h f { 66 ' { {han 15 cha {
· ‘¤..2"¥„.2.+.°'¥8 15‘ä«.2„'T22+2$„ "°

°"’
1 {hZ=LEN({ 66)
IEn1eng{hZ>15°!{gen {e¤p66=lef{6( {e•¤p66,15l

' Call PROCEDURE Corr•c{Answer {o ask if inpu{ is corr•c{
LOCATE 13,27
COLOR 1,1
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PRINT SPACE$(52)
LOCATE 15,27
CALL CorrectAnswer (ans$)

' Check answer to PROCEDURE CorrectAnswer :

' If the answer is No, then prompt user to enter name of
' temperature #1 again.
525 IF (ans$="N' 1 OR (ans$="n") THEN 520

LOCATE 15,55
COLOR 1,1
PRINT SPACE$(241

' If the answer is Yes, then return to main program
IF (ans$="y") OR (ans$="Y") THEN 550

' ' ° l'd b ' t'
· 2§2äZ„'2‘é„„'ä'2‘éi3';'°•ä"T£§„•i„,„„„„4"""°"

’
"""

“‘°
LOCATE 15,18
COLOR 1:1
PRINT SPACE$(611

: Ifianswer was invalid, then call PROCEDURE ¥nvalidAnswer
o user o 1 a roper ans r r .

- L¤¤¤'E'°1'?’.u """ '° "° °
"°’

° "°
COLOR 1,1
PRINT SPACE$(621
LOCATE 15:18 _

CALL IHVIIIÖÄHSWBPIOHSÖ)
GOTO 525

550 PALETTE 1,1
PALETTE 5:3

'CLEAR SCREEN
CLS

' Define end of PRGZEDURE Teq:6
END S18

•...........................................................
I

SLBRCIJTINE NAME: TenpDisp gs:

SlBROUTINE TO DISPLAY TEMPERATURE NAMES ä[ppp ppp

' Define Teupbisp as a SLBRCIJTINE
TenpD1sp:

' define text as BLUE (9) ard backgroud as palette color 0
COLOR 1:3

PALETTE 2,65
PALETTE 14,0
‘

define text as BLUE (9) ard backgrond as palette color 0
540 COLOR 5,5

:;et ügxt color (txcolZ) and gackgroud color (bkcolZ)
or x

txco1X=15
bkcolZ=1
'define begiming and ending rows of boxb•:ärow{=4

row£=11

|;€defiT;_I1:$gir1r1ing ard ending colums of box
¤näg12=6s
' CLEAR THE SCREEN

CLS

'call Erocedure menmbox to draw box
call M NJBOXIbegrowZ,erdrovuZ,begco1Z,er1dcolZ,txco1Z,bkco1Z)

' Print temperature #1 name on screen
LOCATE rowZ+2,colZ+1
PRINT "NAME OF TEMPERATURE #1 IS "LOCATE row£+2,colZ+28
PRINT templ$
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' Print temperature 82 rnme on screen
LOCATE rowZ+3,co1Z+1
PRINT "NAME OF TEMPERATURE 82 IS "LOCATE rowZ+3,c01Z+28
PRINT tenp2$

' Print tarperature 83 name on scream
LOCATE rowZ+¢•,co1Z+1
PRINT "NAME OF TEMPERATURE 83 IS "LOCATE rowZ+4,colZ+28
PRINT te¤p3$

' Print tapersture N name on screen
LOCATE rowZ•5,co1£•1
PRINT "NAME OF TEMPERATURE I4 IS "LOCATE rowZ+5,co1Z+28
PRINT tenp•'•$

' Print temperature #5 name on scream
LOCATE rowZ+6,colZ+1
PRINT "NAME OF TEMPERATURE 85 IS "LOCATE rowZ+6,col£+28
PRINT ta¤p5$

' Print tauperature 86 name on screen
LOCATE rowZ+7,colZ+1
PRINT "NAME OF TEMPERATURE 86 IS "LOCATE rowZ•7,co1£+28
PRINT tempét

' End of SUBRCIJTINE TEMPDISP, return to min prograe
RETURN

•

SLBRGJTINE NAME: CheckTeq:Na¤es ä _

SLBRUJTINE TO CHECK TEMPERATURE
NMESQppp ppp

' D f' SLBRGJTINE CheckTe•vpName
C?meäa'e¤pNames:

S

' locate text for correctanswer sxbroutine
L$ÄTE 14,28

' Call PROCEOURE CorrectAnswer to ask if answer is correct
. CALL CorrectAnswer (ans$)

' Check answer to PROCEOURE CorrectAnswer :

° If answer_is No, then go to SUBRGJTIIE CORRECTEIP to
' correct xncorrect xnput
350 IF lans$="n"l OR tans$='°N") THEN

' ERASE CORRECT ANSNER QUESTION
LXÄTE 14,23
COLOR Ba}
PRINT SPACESIS4)
LOCATE 16,18
COLOR 3,3
PRINT SPACEN61)

' define text as BLUE (91 end backgroud as palette color 0
COLOR (O9}

' Tell user to use LQ and down arrow keys to select
' the xncorrect entry

LOCATE 14,20
PRINT"P1ease use the UP arrow key “1CHR$(24)x

LOCATE 15,20
PRINT"and the MIN arrow key "sCHR$I25lLOCATE 16,20 _ _ _
PRINT"to move the box to the line needxng correctxon."

LOCATE 17,20
PRINTLOCATE 18,20 _
PRINT"Tham, press the enter key to select xt end "\LXÄTE 191ZO _
PRINT'°type the correct xnput."
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GOSLB CORRECTEMP
GOTO 355

' Define end of IF block
EN0 IF

' If answer is Yes, then go back to main grogram
IF (ensS="y") OR (ansS="Y") THEN 3 5

1 Ifqtenswer was invzlid, tlzen cell PROCEDURE 1nvalidAnsweroronpuseroz. er renswero sor .LOCATE 14,54
[vu P ope ye m

COLOR SP3
PRINT $PACE$(15)
LOCATE 16,18
COLOR 3x3
PRINT SPACES(61)
LOCATE 16 19 .CALL Inval1dAnswer (ansS)

éurghgsclä to see if enswer is yes, no, or invalid again
355 PALETTE 0,0

PÄLETTE 393

' 0 f' EN0 f 5lBR(IJ'I'INE Ch•ckTRgrbnna 0 e«pNa••es

:ä:ppp SUBRGJTIFE NAME: CorrecTenp gpp
'gs: $lBROJTINE TO CORRECT ERROR 0F TEMPERATURE NAME äjepp ppp

' Define C0rrecTenp es e SLBROUTINE
C0rrecTe«p:

' Print bao bledt lines
360 PRIN'I'

PRINT
'A' teupet nemet t' INFOS
· ääää. +.„„I$ §2°mmsT1,°.?..«'ä3ä 2'§$¥.„
' at the beglzmxng end end

INFOS( )=$PACES(1)+tenp1S+$PACES(1) .

' define te••p2S QS INFOS(2) end add e space' at the beixmxng and end
INFOS( 2 )=SP CESI 1 +tenp2S+$PACES( 1)

' def' t 3S INFOS(3) end dd
·

,+1% begupimiäg ana end ° ° °°°°°INFOS8 )=$PACES( 1 )+te¤p3S+$PACES( 1 )

' def' t S INFOS(4) end dd
· .«‘¥§. s°'.";?„„2äg ...6 ....1 ° ' ""°°INFOSI 4 )=$PACE ( 1 )+te•:p4S+$PACES( 1)

' def' 7S INFOS(5) end add pace' etutge ggginnis and end . S
INFOS 5)=$IP‘8CES(1)+tenp5S+ $PACES(1)

' def' te:¤p6S INFOS(2) end dd pace' atlgfe beginniäg and end .
· ·INFOSI 6 )=$PACE ( 1)+te•np6S+$PACE$(
1)“

locate the tegt at row 3 and"
' col 28? lgrxnt INFOS(1)

COLOR ,12
LOCATE rowZ+2,colZ+27
PRIN'I’ INFOSII)

'XX BEGIN SELECTIIN Pr0CE$$ XX
'XX H

XX'XX This selection routi-e was Zyginally written XX:,>äxX by K. Allen Ceswell, Jr., Ph.D. on 12- <=87. ät
'XX Minor nodifications end e docunentation XX
'XX was made by Cynthia K. Rice on 3-1-89. XX
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'XX
·'

nuark_this part of progranp with a label TEMPCORRECTIT
° so 1t can be called IQSIH

TEMPCORRECTIT :

' assims to the variable KKEYO the character that
' corresponds to the first keystroke waiting in the
° keyboard buffer

KKEY$=INI<EY$

' Beginrung of SELECT CASE structure = use variable
' xs KKEY

SELECT CASE KKEYS

1 ="' no s e )
' goto TEMPCORRECTIT lcontiwne gälection päessl

CASE IIII

GOT0 TEMPCORRECTIT

' if KKEYS = I€I·|R#‘2);CIiII}$l?2)•E[IR$l0)+CI-IR$(80)»
' execu e o owing 1nes

' C|jR$(n) is the character in the ASCII table that
' IS associated with n (the ASCII value)

' CHR$|0)+CHR$I72) represents the arrow
' CHR$(0)+CHR$I80) represents the än arrow

- : The CHRSID) repregänäsktlwat this is the extended
or a non- e

CASE Cl·IR$l0)+CHR$(72¥;CHR$(0)+CHR$(80) _
'changethe 1 tbl l9)ttnd ltt
° color 0 bagkogzguwäs äsint next t:xt gt :ow•
' (LLINEZM) and colum 28

COLOR 1511
LOCATE LLINEZ+¢•»colZ+27

' print INFO$(LLINEZ)
PRINT INFOMLLINEZ)

' IF KKEYO = C|·IR$(0)+CHR$I72) regresenting the dowh
' arrow, then decrenuant LLINEZ y_1_ ' ELSE inerenlnät LLINEA by 1 ÜIIIBIHIYQ the LQ arrow
' was se ec

IF KKEY$=C|-IR$I0)+CHR$l72) THEN DECR LLINEZ ELSE IIIZR LLINEZ
'needtk LLINEZ' ll bl rangef data
' so thx s:l:ction_bo>:Itnw:ll°·;:ro‘ll from l:;t _
: :'J;äowsble S¤1Ü¢*I¢‘I to f1rst allowable select1on

vice versa
' If select LQ arrow when on top line will go to
' bottom line

IF LLINEZ<1 THEN LLINEZ=6

: I; select down arrow when on bottom line will go to
1ne

IF LLI$Z>6 THEN LLINEZ=l

' chage the color_to white I15) text and red_(1Z)
' ba ground! print next text at row (LLINEA+4)
' and colunnn 28

COLOR 15112
LOCATE LLINEZ+4,colZn·27

' print INFO$(LLINEZ)
PRINT INFOSILLINEZI

: goto label TEMPCORRECTIT to continue selection
rocess

GOTO EEMPCORRECTIT:

'++++++++++++++·n·+++•++·•—+0+++++•++++++++9+0+++++++·n·++++++++
' on carriage return goto doit snbroutsna to correct input
' CHRSIIS) r resents carriage return 1n ASCII table

CASE C¤R$(l3)
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' goto subroutine DoCorrectTennp to correct patient info
GOSUB DoCorrectTennnp:

'—n·•+•+++++++g+++•+•++++++++++++++++++++++++++++++++++++++++
' any other input sends program back to label TEMPCORRECTIT
' to continue selection process

CASE ELSE
GOT0 TEMPCORRECTIT

'++·l··I•++++1·+<|++{•++<|·+++++<|·++f+++S++++++++S++++f+++S++++++++++
° Define end of SELECT CASE structure

END SELECT

I'

define end of snbroutine CorrecTe•np
- RETURN

I

:ä SLBRGJTINE NAME: DoCorrectTe•p
pps:

'gg SLBRGJTINE TO CORRECT ERROR OF PATIENT INPUT
pps:

Qppp ppp•••••••••••¤••¤•¤•••••••••••••••••••••••••••••••

' def DoC rrectT as a sd: tina
DoCorrey:§Ten•p:

eop rw

: define text as NHITE (15) and backgronnd color as palette
co r

COLOR 15;].

' Louta the_text in row !llineZ+4l and colum 27LOCATE ll1neZ+4,col£+27

' Print spaces in old col r to be sure all of the string
' is erased _

PRINT SPACES! LENI INFOS! ll1~eZ) ll

' Chaga color to vhite !15l text and red (12) backgronnd
COLOR »12

' Loute the text in row !llineZ+4) and colunn 27
LOCATE ll1neZ+4»colA+27

' Print spaces to leute cursor for user
PRINT SPACESILEN! INFOS! ll1neZ))l .

' Leute th•_ text in row !llineZ+4) end colunn 28
LOCATE'

&&&&&§&8§&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&g&&&&&&&&&&
' Beginning of SELECT CASE structure = use variable
' is LLIN Z

SELECT CASE LLINEZ

'+n··n·++++++++•++•++++·n·+++g++++++++++•++++++•+++•+++++++++9+
' If L‘IEl1igEZ1= 1, then input nannne of tennperature 81 again

INPUT "", tennp1S
'be sure length of tennp1S is less than 15 charactersl thZ=len!tennngäi)

xfnlengthZ>15 t tennp1S=leftS!tennnp1S,15)

•••+++++++—n·+++++++1++++++++++++++++++•++++•+++•+++++•++++•+‘ If L|éä$NEZz= 2, then input name of tennperature S2 again
INPUT "", te¤p2S

'be sure length of tennp2S is less than 15 characterslengthZ=len1!tenn:ääl
if ength£>15 t tennp2$=left$!tennp2$,15l

•++6+n·+n·++++++•+n·+·n·+++++9++++++++++++++++++•+++++++++++g+·n·
' If LLINEZ = 3, then input name of tennperature S3 again

CASE 3
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INPUT "", {emp3$
'be sure leng{h of {emp3$ is less {han 15 charac{erslenY{hA=1gnl{em¤ä:)

if eng{h£>15 { {e«p3$=lef{$l{emp5$,15)

'+++•++++«•·++++++++++++++g+++++++++++++++++++++++••+++++++•+' If Lä§§EZ4= 4, {hen 1m:u{ rnme of {e••pera{ure #4 again
INPUT °"', {enp4$

'be sure of {eup4¢ is less {Inn 15 cInr•c{ersleng{h£=1enl{em::)
if eng{h£>15 {e«p4$=lef{$l{eup4$,15)

•+14++++++++++++++++++•·+++++++++++++++••++++++++•++•+++++++

' If L::.ägEZ5= 5, {hen inpu{ name of {e¤pera{ure #5 again ‘ «
INPUT "",

{e¤p5¢

'be sure le•ng{h of {e¤p5$ is less {Inn 15 cherac{erslenY{hZ=len({emEä:l
if eng{h£>15 { {e«p5$=lef{$I{e•¤p5¢,1§l

•++++++0++++++++++++++++++++++++•+++++•+••++•++•++•++14++++

•++++++++—•·++++++++•+++14+++++·•—•++6++++++++++++++++++++••+++' If Lää§EEZ6= 6, {hen inpu{ name of {e«pera{ura #6 again
INPUT "", {eup6$

'b• sure leng{h of {e«p6$ is less {han 15 cherac{erslenY{hA=1enl{em¤;i)
if eng{h£>15 { {e••p6$=lef{$({e•q:6$,l5)

'++++++++++0+•+++++++—•»++++++++++++++++++++++++++++++••+++++

' If LLINEZ > 6, {hen con{inue prograa
CASE ELSE

•++·•++++••++++++++++++•+++++++++—•·++++++++++••++•+++++++++++

•·•+++++++g·•+++++•+++++++++4++++++++++++•+•+++++++++++++++++
' Define end of SELECT CASE s{ruc{ure

END SELECT

' Change color {0 HMITE |15J {ex{ end pale{{e color 1' as background
COLOR 1 91

' Clear {he Screen
CLS

' G0{0 s•.brou{ine Teuphisp {0 display curren{ {e•pera{ure
' names
GOSIB Tenpbisp

° G0{0 s•.brou{ine CheckTe•1pNanes {0 check {e•pera{ure
' names

GOSLB CheckTeupNames

' Define end of SLBRGJTIIE C0rrecTe«p re{urn {0 main
RETURN

:ä PROCEDURE NAIE: G•{TEMP•.ni{ ppp

PROCEDURE TO GET LNITS OFTEHPERATURE'ppp
pppQppp ppp

' Define Ge{TEMPuni{ as a PROCEDURE wi{h TEMPINITSS as a
' passed variable

S18 Ge{TEMPu·•i{ lTEHP|.NITS$)
‘

Define pr0np{$ as a shared variable be{w•en {he PROCEDURE
' and main prog

SHARED pronp{$
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galette 1,63
ALETTE

2:‘•

PALETTE 5,62

' $pecif¥ color of writing es BLUE !1) and background as
' palet e color 2

COLOR 1,2

' Clear the screen
CLS

' Prdg:T¤é•s;r7to select units
PRINT prowptS;"LNIT$ OF TEHPERATURE";
PRINT ' by using the arrow keys to move "

_
PRINT " the selection box to the proper units";
PRINT " end press tlne enter key."

'det ägxt color !txco1Z) end gackground color !bkcolZ)
' or x
txco1Z=4
bkco1Z=5
'define beginning end ending rows of box;b:ärowX=8

row£=1l
l;;1efir1n§=l;:giming and ending columns of box
enäglZ=49
'call Erocedure mengbox to draw box_ _
call M MBOX!begrow£,endrowA,begcol£,erndcolA,txcolZ,bkcolZ)

' Print goa of available units
4455 C LOR 9,5LOCATE 9,34 ·

Eää2¥¤",S‘§?:“’$ "
PRINT ': FAHRENHEIT "COLOR 2:2

LOCATE 13,10
PRINT $PACES!69)
Egigiszig 10
PRINT SPACESI69)

igtiiiszii 10
PRINT SPACES!69)

: deIirn=°CELSIU$S as·ä¤F2'S‘ä1) ernd add a space
a 1nn1

INFOS! 1 )=lS•PiCE$!'B+"CELSIU$"+$PACES! 1)

: deIi%•FäLIgENI·|EITS•:ä LNäOS!2) and add a space
a inn:.

INFOS! 2 l=$PACgg! 1 l+"FAHREN1IEIT°'+$PACES! 1 1

: define LLINEZ as an integer used to locate text
on roper row

LLI1£Z=l

' chagae color to BLUE (1) text end CYAN (3)
' ba ground; locate the text at row 9 end
' column 34; print INFOS!1)
COLOR 1:2
LOCATE 9:34
PRINT INFOS!11

·'XX BEGIN SELECTION PROCESS XX

'XX This selection rountina was originally written XX
:§ by K. Allen Caswell, Jr., Ph.O. on 12- 4-87. ä
'XX Modifications all documentation XX
:§ was done by Cynthia K. Rice on 3-1-89. ä

° mark_this part of prograqn with e label $electTEMPUnit
' so 1t can be called again

SelectTEMPUn1t:
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'a ' { the 'bl KKEYS {hecha t
' Eäigezpogds tov?:hä·fi:stkeystroke°

keyboard buffer
KKEY$8IN(EY$

91Nu 0 s ruc ur• 8 c•s•
Varia 0

' is KKETS
SELECT CASE KKEYO

:++·g+++1-•++++++++1+++•++++•+++++++•++++•+++•++++·•++++++·•·++•_ 1f KI(EY$="" (no keystroke on keyboard_buffer), {hengotocä§é.er·i1:TE)1Pth1t lcontinue selection process)
GOTO S0]. {TEMPlh°{

' if KKEYS 8 CI·IR$(0)+CI·IR$( 72) CHR$l0)+CHR$I80)
' {hen execute {he following’li.nes

’

' CI·IR$l ) ° {he cha { ° {he ASCII {•b1 {ha
' is a:so;iated with,

::1
Tthänl-\SCII value)

• {

' CHR$|0)+CI·IR$l72) ropresents the np arrow
' CHR$l0)+CHR$IBO) represents the down arrow

I The C|·I|}$l0) reprxgceväskthat this is the extended0I‘
I |'\0|‘\•

CASE CHRSI 0 )+CI·IR$( 7g•CHR$( 0 )+CI·IR$( 80)

' ohazge the color to BLUE I1) {ext and YELLG1 I2)
' ba ground) print text on row LLINEZ+8 and
' colum 33

COLOR 9•5
LOCATE LLINEZ·I·8»3¢

' print INFOSILLINEZ)
PRINT INFO$( LLINEZ)

' IF KKEYO 8 CI‘IR$(0)+CHR$( 72) {° {ht down
' {h¢n_d0cI*uI¤n{ LLINEZ by1'

ELSE increment LLINEZ by 1 lmeaning the up arrowI
IFsKzE$:<·;()§R|gI0)+CHR$( 72) THEN DE /CR LLINE°• ELSE INZR LLINEZ

'needtk LLINEZ° ll bl rangef dat
' so {h: s:1:ction_bo;nw:ll°::roll from lg;-t .

Z arläowäglevselwtim to first allowable selection
I IPSI

: arrow vhen on {op line will go to
IF LLINE£<1 THEN LLINEZ=2

: Itéelm dovn arrow when on bottom line will go to
IF LLI Z>2 THEN LLINEZ81

° {{10001 { BLUE (1) { {andCYAN (3)Bghint next text row (LLINEZ+8)
»

LOCATE LLINEZ+8•3¢

' print INFOSILLINEZ)
PRINT INFO$(LLINEZ)

1 0 ¢G‘l HIB SI IG INI PPOOISS' { 1 bel Sel tTEMPUn't t t' l t'

'++4+++9+-!++++4-4-+—I•++++-0+++++4-Q+4+++++++Q+++++++++¢++<I++++++
'Ion carriage return; goto doit subroutine to correct input

CHR$l13) renresen s carriage return 1n ASCII {able
CASE C R9! 13)

to correct sex info
orrec 1 :

:++4-++++++++g++•·+++•+++++++++++4-+++++•++-•~+•·+++·••-+•+•·++++++«!·
any other irput sends program back to label SelectTEHPUn1t

' to continue selection process
CASE ELSE
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GOTO SelectTEHPlhit

Define end of SELECT CASE structure
END SELECT

define end of subroutine SelectTEMP|.hit
RETURN

IPPP ,:ppp SLBRGITINE NAME:CorrectTEMPUn1tPPP
:ppp SUBRGJTINE TO SELECT TEHP LNIT

define CORRECTTEMPIMIT as a subroutine
CORRECTTEHNNIT:

' Che color to blue (1) text and en (3) beck rou.ndCOLIOR·915 cy 9
' Locate the t•xt_in_ row (11ineZ+8) end column 8

LOCATE l11neA+8134

Begirningof SELECT CASE structure = case variable
' is LLIN A

SELECT CASE LLINEZ

éA$I£f1LLINEZ * 11 then TEMP\NIT$="CELSIUS" l
TEMPLNITS$="CELSIUS"

é^$léf2LLINEZ ¤ 21 then TEMPLNIT$="FAHRENHEIT"
TEMP\NITS$="FAHRENHEIT"

If LLINEZ > 21 then continue prograun_ CASE ELSE

Define end of SELECT CASE struucture
END SELECT

Change color to blue (1) text end NHITE (15) background
COLO 9115

' Tell user the units selected
IF TEMPlNITS$="CELSIUS" THEN

LOCATE 15129
ELSE

LOCATE 15128
END IF

PRINT " You selected "1TEMPLNITS$+SPACE$(1]

' Call PROCEDURE Corr•ctAnswer to ask if input ia correct
COLOR 212
LOCATE 15116
PRINT SPACE$(62)
LOCATE 15127
CALL CorrectAnswer (ans¢)

' Check answer to PROCEDURE CorrectAnawer :

' If_the answer is No1 then promt user to enter age'units4460
I (ans$="N") OR (ans$="n") THEN 4455

' If the answer is Yes1 then return to main prograe
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IF (ln$$="y"] OR 1In89="Y"] THEN 4465

' If answer was invalid, then call PROCEDURE Inva1idAnswer
' to pronpt user to input e proper answer of yes or no.

COLOR 2,2
LOCATE 15,55
PRINT 5PACE$l15]
COLOR 2,2
LOCATE 17,16
PRINT SPACE$162)
LOCATE 17 18
CALL Inval1dAnswer |ans¢)
GOTO 4460

4465 PALETTE 0,0
PALETTE 1,1
PALETTE 2,2
PALETTE 494
PALETTE 5,5

' Define end of PROCEDURE GetTEMPmit
ENO SLB

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

SLBRIIJTINE NAME: $howTEMPv.nit

PROCEOURE TO PRINT PNITS OF TEMPERATURE ä
·...............................................I

OTIHI • _Ll’\1* IS I L
ShowTEMP•.n1t:

' Print_blank line
print

'if units of temperature are fshrenheit then print
' word fshrenheit

If (TEMPlNIT$$="F"] or 1TEMPlNITS$="f") THEN
PRINT "TEMPERATURE INITS: FAHRENHEIT"

'elsa gnits of teuperature are celsius, print
' celäus G1 SCPBBH

Sl
PRINT "TEMPERATURE INITS: CELSIUS"

'define end of if block
END IF .

' Define end of snbroutine

·
RETURN

:== ,1«11·x·x·¤· 1}|>0R1'AN1' INFO mas;-n ==

'== gggarem neme: TIMENAME.BA$ ==
:== mp prog : TIMENAME.BAK ==:= ==

: PROGRAM NRITTEO: 2-26-89 :
' PROGRAM IÜDIFIED: 5-07-89 °
•==================sss::=ass:===========:=sss=:s:s:=========
'== ==This progran 2?_%'1£Iäh;^;I|£LUDEprogrens:•:=*

PROGRAM NAME: TIMENAME.BAS ==
== sc

Ef This program contains snbroutine to get timer names EE-5; nv 1 1 t't1 1 1* 5;
äigälgyeärinlthg ?¤11S:•°YÄ§ ==

Ei mannerz EE
'== 1. NAME OF TIME! I1 ==
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°== Z. NAME OF TIMER #2 ==
Ef 3. NAME OF TIMER

83GETTIMERNAMES:
' Call {o %e{ nannne of {inner 81

CALL 1me1 l{1nne1$

' Call {o ge{ nenne of {innner 82
CALL 1nne2 ({n.nnne2$

' Call {o g•{ name of {inner 83
CALL unne3 ({1nnne3$

' Clear {|·ne Screen
CLS

' define row en·nd column for cen{ering {ex{
rowZ=4
colZ=33

' Cell SVQROUTINE {o display {inner nannnes
GOSLB Tinnneßisp

' Call SUBROUTINE {o check {inner nenne:
GOSIB CI·neckTunerNanne

' End of sn.brou{ine GETTIMERNAMES
RETURN

' Programs s{ored under differeniz nannes {o seve
. ' säce in {he TURBOBASIC ed1{or

CI LUDE "c : \nn¤n:n{or1\4TIMEIN. BAS"

'
B3222222I232222!2II32$22322222222222223223I2222322222233222

:== ¤—¤¤—¤·¤ IMPORTANT INF0 **4%** ==22 :2°== gzggrannn nanne: 4TIMEIN.BAS ==
'== np prog : 4{n.nnne1n.BAK ==
'== ==
'222232232222=2222222233222=2282222222232232322-122222=I22222

: PROGRAM HRITTEN: Z-10-89 :
' PROGRAM MOOIFIED: 5-07-89 ''22222222222222222222222222222222222332222232222223222222222

:== PROGRAM NAME: 4TIMEIN.BAS ==23 22

'== Th' ronnp{ f {°{1 f {' ==are äigglsyeärinxünz Tolläzinlä =='== nnnanner: ==
'== =='== 1. NAME OF TIMER 81 ==
'== Z. NAME OF TIMER 82 ==
E: 3. NAME OF TIMER 83 Ef

PROCEDURE NAME: Tienel ggg
'ppp ppp
'ppp PROCEDURE TO GET NAME OF TIMER 81 ppp'ppp _ ppp••„„••.•„•••„•••••••••••„••••••„••„••.„•••••••„•„•„•-•.„•••'

Define Tinnnel es e PROCEDURE wi{h {inne1$ as a passed
' varieble

SLB Tunel ({inne1$)

' Define pronnp{$ as e shared variable bebneen {he PROCEDURE
' and unain prog

SHARED pronnnp{$

' Specify color of wri{ing as blue I2) end background ae
' palet e color 1

COLOR Zyl

Appcndix B. SOFTWARE LISTING 157



'set text color (txcolZ) and gackground color lbkcolZl'for box
co .=&°°iä‘§

'define beginning and ending rows of box —

'defiri•;_l;§giming end ending colums of box
:ä:g1Ä=40
' Iä-EAR THE SCREEN

'allngrocachre to draw box
all N.B0XlbegrowA,endrowZ,begcolZ,er1dcolZ,txcolZ,bkcolZ)

: ggägsany pr::äg•;s·inva1ig answers by printing

"°° L¤w§°«}°§,"’
PRINT SPACEN 28)
COLOR 1,3
LOCATE 9,31

II II,

LOCATE 12,27

SPACEN52)

ä3E3ä‘,‘¥'"
PRINT SPACEN 62)

'LOCATE TEXT
LOCATE 69ZÖ

' Proupt user to irput name of timer 81

g;gmpt$;“the name of timer 81 "Locns 7,28 '
PRINT "lmaxieun of 15 characters )"
LIÄTE ?•29
INPUT t1me1$

' if length of time1$ is greater than 15 characters,
' ltherihynüsäte ts'? characters

.= me
IFniengthZ>15 then tiae1¢=left$(ti•na1$,15)

' Call PROCEDURE CorrectAnswer to ask if irput is correct

é3Eéä‘,‘ä'"
PRINT SPACESI 52)
LOCATE 12,28
CALL CorrectAnswer Iansßl

' Check answer to PROCEDURE CorrectAnswer 2

' If the answer is No, then pronpt user to enter patient
' name in
405 IEg?ens$="N") OR (ans$="n") THEN 404

LOCATE 12,53
COLOR 1,1
PRINT $PACE$(24) .

' If the answer is Yes, then return to main prograa
IF (ans$="y") OR lans¢="Y"l THEN 415

' ' ° l'd ' t' °

· §$2Z2.‘2ä„2üi3‘$°.i“‘é,'a§,„„,6“‘“” by """
‘"°

«'z8E8ä‘,"i"°
PRINT $PACE$|61)

: Iffanswer was invsliql, then all PROCEDURE Invalidhsswer
oronpuserox ar ranswero esorno.Low? 14,11

”°“ b °"° y
COLOR 1,1
PRINT SPACE$(62)
LOCATE 14,18

CALL Inva1idAnswer(ans$)
TO 405

Appcndix B. SOFTWARE LISTING · I58



I

'CLEAR SCREEN
414 CLS

' Oefine end of PRCIZEDURE Tiunel
END SIB

:§ PROCEOURE NAME: Time2 ä
IPPP PPP_ppp PROCEDURE TO GET NAME OF TIMER 82 ppp
.PPP PPP

' Define Ti¤ne2 as a PROCEOURE with time2$ as a passed
' variable _

SLB Time2 It1ne20)

' Define pronnptß as a shared variable between the PROCEDURE
' and main prog» SHARE0 prompt$

' $pecif¥ color of writing as blue (11 and background as
' palet e color 1

COLOR 191

'set text color (txco1Z) and gackground color lbkcoll)
'for box
txcolZ=4
bkco1Z=5
'defing beginning and ending rows of boxb•:ärow¢=5

rowA=40

'define beginning and ending colunns of box

1£=60

' CLEAR THE SCREEN
CLS

'callngrocedure unenubox to draw box
call NBOXI begrowZ,endrowZ,begcolZ,evndco1Z,txcclZ,bkco1Z)

Y 2$ä2.°'2ä„„Z'3i3¥".Ä?ini;'„„„d'“‘“" by
"'i"“"°450 COLOR 5,5

LXÄTE 9931
PRINT SPACE$I28)
COLOR 193
LOCÄTE 9931
PRINT '° "n
LOCATE 12,27
COLOR 1,1

PRINT SPACEM2)
LOCATE 14,17
COLOR 1,1
PRINT SPACE$(62)

'LOCATE TEXT
LOCATE 692Ö

' Proggtoänsersto input nenne of tinnner 82
PRINT pro•npt$s°'the name of timer 82."
LOCÄTE 7928_
PRINT "(maxinn of 15 charactersl"

. LXÄTE ?929
INPUT time2$

' if length of tin•e2¢ is greater than 15 characters,
' then runcate to 15 characters

1 thZ=LEN( time2$) _ _
IFn1engthZ>15 then t1nne2$=left$(t1nn•e2$,15l

' Call PROCEDURE CorrectAnswer to ask if input is correct
LOCÄTE 12927
COLOR 191
PRINT $PACE$l52)
LOCATE 12,28
CALL CorrectAnswer lanstl
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' Check answer {o PROCEOURE Correc{Answer :

' If {he answer is No, {hen pronp{ user {o en{er pa{ien{
' name again °
435 IF I ans$="N") OR Ians$="n") THEN 430

LOCATE 12,53
COLOR 1,1
PRINT SPACESIZ4)

' If {he answer is Yes, {hen re{urn {o main program
IF Ians$="y") OR Ians$="Y") THEN 440

answers by prin{ing
LOCATE 14,18
COLOR 191
PRINT SPACE$I61)

: Iffanswer was invglid, {hen call PROCEOURE InvalidAnswer
or user ox ar ranswero .

L¤c¤‘é
‘i'2'Z11 """ " °"°

’°’
°' "°COLOR 191

PRINT SPACE$I62)
LXÄTE 14918 _

CALL Inval1dAnswerIans$)
GOTO 475

'CLEAR SCREEN
445 CLS ‘

' Define end of PROCEOURE Time2
ENO SIB

PROCEOURE NAME: Time3

PROCEOURE TO GET NAME OF TIMER Q3 g
[PPP V ppp

' Define Time3 as a PROCEOURE wi{h {i••3$ as a passed
' variable _

SIB T1m•3 I{1¤e3$)

' Define pronp{$ as a shared variable be{waen {he PROCEOURE
' and main prog

SHARE0 pro•¤p{$

' Specify color of wri{ing as blue I1) and background as
' pa1e{ e color 1

COLOR 191

'se{ {ex{ color I{xcolZ) and gackground color IbkcolZ)
'for box
{xcolZ=4
bkcolZ=3
§äfine=gegin·¤ing and ending rows of box

rowA=10

'defirigdgagirning and ending colums of box
.*:::::1;...
' CLEAR THE SCREEN

CLS

'call Erocedure mennbox {o draw box '
call M NJBOXIbegrowZ,endrowZ,begcolZ,e•1dcolZ,{xcolZ,bkcolZ)

by ··**“**“·454 COLOR 3,3
LOCATE 9,31
PRINT SPACESIZB)
COLOR 193
LOCATE 9$31

II II,

LOCATE 12)27
COLOR 1,1
PRINT SPACESISZ)

LOCATE 14,17
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COLOR 1,1
PRINT SPACE$I62)

'LOCATE TEXT
LOCATE 6,24

' Proégtoästrsto irput name of timer 83
PRINT pr·ompt$s"the name of timer I3."
LOCATE 7:28_
PRINT "(maxumn of 15 characters I"
LOCATE 9:29
INPUT t:•.me3$

' if length of time3$ is greater than 15 characters,
' then runcate to 15 characters

lenithZ=LENlt1me3$) _ _
IF ength£>15 then time3$=left$(t1me3$,15)

' Call PROCEDURE Corr•ctAnswer to ask if input is correct
LOCATE 12,27
COLOR 1,1
PRINT SPACE$(52) —
LOCATE 12,28
CALL CorrectAnswer lansäl

' Check answer to PROCEDURE CorrectAnswar s

' If the answer is No, then proupt user to enter patient
' nene again
454 IF lans$='°N") OR lans$="n") THEN 450

LOCATE 12,53
COLOR 1,1
PRINT SPACE$I24l

' If the answer is Yes, then return to main program
IF (ans$="y") OR (ans¢="Y") TIIEN 460

Ü 2„„"‘°.'2Z„'ä%i3‘$‘•Ä“E.§«Ä§,'„„„d”‘“°" by "'i"“"°
LXÄTE 14,18
COLOR 1,1
PRINT $PACE$(61)

: Iffenswer was invalid, tlgen call PROCEDURE 1nvalidAnswer
o r user oz a roperanswero esorno.L¤m‘é ‘i'2'Zu """ "

’
COLOR 1,1
PRINT $PACE$|62)
LOCATE 14,18 _

CALL InvalxdAnswerIans$)
GOTO 455

'CLEAR SCREEN
460 CLS

' Define end of PROCEDURE Tima3
ENO SLB

•...........................................................
l

:ä SLBRIIJTINE NAME: Timebisp g

'gppg SLBRGJTINE TO DISPLAY TIMER NAMES gs:

........ . .. ...... . ....... "'°'°
' Define Timellisp as a SIBROUTINE

T1meDxsp:

' define text as BLUE I9) ard backgroud as palette color 0
COLOR 1,3

PALETTE 2,63
PALETTE 14,63

' define text as BLUE l9l and backgroud as palette color 0
COLOR 3:3

'set text color (txcolZ) and gackgroud color (bkcolZ)
'for box
txcolZ=15
bkcolZ=1
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'define beginning and ending rows of box!::ärew{=5
row£=9

I;gefinis?=!1:§giming and ending coluuns of box
enägg1A=63

' CLEAR THE SCREEN
CLS

'cellngrocedure nengbox to draw box
cell MJBOX(begrow£,endrowZ,begcolZ,en·1dcolZ,txcolZ,bkcolZ)

' Print tennperature 81 nene on screen
LOCATE rowZ+3 ,co1Z+1
PRINT"NA|1E OF TIMER 81 IS ". LOCATE rowZ+3,co1@+2Z
PRINT SPACE$(l)+t1¤•el$

' Print timer #2 name on screen
LOCATE row£+4,colZ+l
PRINT"NAME OF TIMER 82 IS " -LOCATE rowZ•4,colZ+22
PRINT SPACE$(1)+tinne2¢

' Print timer 85 name on screen
LOCATE rowZ+5,colZ•1
PRINT"NAME OF TIMER 83 IS '°LOCATE rowZ+5,colZ·•22

PRINT $PACE$l1)+t1me3$

' of SLBROUTINE Tinellisp, return to nein progrenn

·................,.............T.............................
I PPP
:5;: SLBRQJTHE NAME: CheckTin•erNe«•e g

I
:ppp SIBRGJTINE TO CORRECT ERROR OF TIMER NAME ggg

·...................... """
' 0efine_CheckTimerNem• es e SlBROUTINE

CheckT1u•erNeme:

' locete text for correctenswer subroutine
LOCATE 14,28

° Cell PROCEDURE CorrectAnswer to esk if answer is correct_ CALL CorrectAnswer lanstl

' Check answer to PROCEDURE CorrectAnswer :

' If enswer_is No, thsn go to $lßR(X.ITINE CORRECTEMP to
' correct mcorrect input
480 IF (ans$="n"l OR (ans$="N") THEN

' ERASE CORRECT ANSNER GJESTICN
LOCATE 14,23
COLOR 5:3
PRINT $PACE$l54)
LOCATE 16,18
COLOR 3,3
PRINT SPACE$(6l)

' define text es BLUE I9) end beckgroud es palette color 0
COLOR 4:3

' Tell user to use np end donm arrow keys to select
' the incorrect entry
LXÄTE 14:2U

PRINT"P1eese use the UP errow key "}CHR$I24);
LOCATE 15,20

PRINT"and the DGN arrow key "sCHR¢(25)LOCATE 16,20 _
PRINT"to eove the box to the line needing correction."

LOCATE 17,20
PRINTLOCATE 18,20 _
PRINT"Then, press the enter key to select xt end

“$

LXÄTE 19,20 _
PRINI"'type the correct uput."
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GOSLB CORRECTIME
GOTO 485

' Define end of IF block
END IF

' If answer is Yes, then go back to in program
IF lansS="y") OR (ansS="Y'°) THEN 485

: If*answer nes invnlid, tnen call PROCEDURE Invalidhnswer
oronpuserox aroperanswero esor .

LOCA‘|% 14,54
npu P y no

COLOR 5,3
PRINT SPACES(l5)
LXÄTE 16918
COLOR 3:3
PRINT SPACESl6l)
LOCATE 16 19 .
CALL Inval1dAnsw•r lansS)

éorglnzglé to see if answer is yes, no, or invalid again
485 PALETTE 0,0

PALETTE $:3

' End of SLBROUTINE CheckTinerName, return to main program
RETURN

•

SLBROUTINE NAME: CORRECTIME gp';
'ppgpp

SLBRUJTINE TO SELECT IMORRECT TIMER NAME gp':
[ppp pw

' Oefine CORRECTIME as a SLBRCIJTINE
CORRECTIME:

' Print two blank lines
440 PRINT

PRINT

' Assign patient information to string array INFOS
' define t1neIS ns INFO$(1l and add a space
' at the beginning and end

INFO$lll=SP CE$(1 +t1mel$+SPACES(1) _

' define tine2S gs INFOSIZ) and add a space
' at the beginning and end

INFOS(2)=SP CESII +tme2S+$PACESl1)

' define time§S gs INFOSISI and add a space
' at the beiänninn and end

INFO$l3l=$P ESII +t1.¤e3$+$PACESll)

' define LLINEZ as an integer used te locate text
' on roper row

LLIIEZ=rowZ-2

' change color te yellow Il4) text and red (12)
' bac ground, locate the text at row 3 and
' column 22: print INFOSIII

COLOR 14,12 _
LOCATE row£+3,colZ+22
PRINT INFOSII)

I'XX BEGIN SELECTION PROCESS >0<

''XX
_ _ XX

'XX This selection routine was originally written XX
Iä by K. Allen Caswell, Jr., Ph.D. on l2— 4—87. ä
'XX Modifications and all docunentation XX
'XX was done by Cynthia K. Rice on 5-l-89. XX
'XX XX
l'

mark_this part ef progran with a label TIMECORRECTIT
' so it can be called agaxn

TIMECORRECTIT:
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' assigns to the variable KKEYS the character that
: ooorrespängislfto the first keystroke waiting in the

eyboa er
KKEY$=INKEY$

: of SELECT CASE structure = case variableis
SELECT CASE KKEYS

•++ge•6+++++++++++•+++++++++++•++++++++•++•·•·+++++++++++++++
' if KKEY$=“" ( no ke¥stroke_on keyboard buffer), then
' gotocIéIé4EE2RRECTI (continue selection process)

GOTO TIMECORRECTIT
' ++0+++++++++++++++++++++++1++++·•·++«•·+++++++++++++++++++••++

' if KKEYS = C1-IR$(O)+C(·|R$(72),C[|R$(O)+CHR$(80)»
' then execute the following lines

' C|;IR$(n) io the character in the ASCII table that
' is associated with n (the ASCII value)

' CHR¢(0)+C1·|R$(72l represents the £N:rrow' C|·|R$(O)+CHR$(80) represents the arrow

' 11·•e CHRSKO) represents that this is the extended
' code for a non-ASCII key

CASE CHR$(0)+CHR$( 72 ;CHR$(O)+CHR$(80)

' me the color_to green (S) text and black (0)
' ground) print next text at row (LLINEZ+5)° c3'Cä«°°1é"‘i" 22

l
LOCATE LLINEZ•5»colZ+2Z

' print INFOSILLINEZI '
PRINT INFOSILLINEZI

' IF KKEYS = C|·IR$(0)+CI·|R$( 72) representing the dom arrow;
: then_decrement LLINEA by 1 _

' ELSE ::o°r:ot•e•gt LLINEA by 1 lneaning the up arrow
IF KKEY$=CI(R$(0l+CHR$( 72) THEN OECR LLINEZ ELSE INCR LLINEZ

' need to keep LI,INEZ in ollowable range for data
' so the_selectxon box will scroll from last allowable
: selection to first allowable selection and vice

versa
I Igooolectyp arrow when on top line will go to

om im
IF LLINEZ<1 THEN LLINEZ=3

' II setoct down arrow when on bottoe line will go to
' im

IF LLIEZ8 THEN LLINEZ=1

' channge the color to yellow (14) text and red (12)
' background) print mxt text at row (LLINEZ+5)
' and column 22

COLOR 14,12
LOCATE LLINEZ+5•co1Z+22

: goto label TIMECORRECTIT to continue selection
rocess

GOTO TllME ORRECTIT (
•••++++++++++$++++++++•++•++•++++•++++•+•++++++++++++++++++
'++++++•+6+++++++++•++•++•++++•++•++++++•+•+•++++++•++•++•+ ·
' on carriage return; goto doit subroutine to correct input
' CI-IR$(éägErg¤ä:oo•£)s carriage return in ASCII table

: goto sdznroutine ()oCorrectTime to correct patient
in o
60SlB DoCorrectTine

'+++++++++++g+++++++++++++++++++++++«•·+++++++•++++++++++++++
' any other input sends program back to label TIMECORRECTIT
' to continue selection process
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CASE ELSE
GOT0 TIMECORRECTIT

'++•+++++g•++++++++++++++++6+++++++++++++++++++++++++++++++
' Defxne end of SELECT CASE structure

ENO SELECT

·'

define end of subroutine CorrecTime
RETURN

•........................T...................................
I

:§ SLBROUTINE NAME: DoCorrectTime sg:

$KßROUTINE TO CORRECT ERROR OF TIMERNAME[ppp
pw•••••••••••••••••••-••¤••¤••••••—»••••••••••••••••••••••••

' define l}oCorrectTime as a eubroutine
DoCorrectTxme:

' Chang; color to HHITE K15) text and BLUE Kl) backgrouxd
COLOR :1

' Locate the_text in row KllineZ•5) and column 24
LOCATE ll1neZ+5,co1Z+22

' Print spaces the same length as INFOS to be sure all' of the string is erased _ _
PRINT SPACESK ENK INFOSK ll1neA) ))

' Change color to allow K14) text and red K12) background
color 1 ,12 y

' Locate the_teg¢t in row KllineZ+5) and column 24
LOCATE llzneA+5,colA+22

' Print spaces to locate curjsor for user
PRINT S ACESK LENKINFOSK ll1neZ) 1)

' Locate the_text in row KllineZ+5) end column 24
LOCATE 1l1neZ+5,colA+23

'G&&&&g&&§&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&§&&&&&&&&&&
' Beg1nn1nE_of SELECT CASE structure = case variable
' xs LLIN A _

SELECT CASE LLINEZ
'0++++++4*+++++++4+0++++9fi-Q4*+O+4++1-++·I+++?++++++++#++++++++

' Ifck§éN§Z = 1, then irput name of timer 81 again
_ INPUT °"'»_time1S

' if length of t1me1S IS greater than 15 characters,
' then _runcate to 15 characters

lengthA=LENKt1me1S) _ _
IF engthA>15 then t1me1S=left$Ktxme1S,15)

•+++•+++++++++•++++++•++++++++++++++++++++++++++++++g++++++
' Ifck§éN§Z = 2, then input name of timer #2 again
_ INPUT "" _time2S

' if length of &1||'|BZ$ is greater than 15 characters,
' then _runcate to 15 characters

lenYthA=LENKt1me2S) _ _
IF engthZ>15 then t1me2S=left$Kt1me2S,15)

•+•++•++++•+++++++++++++++++++••+++++••+++++++—•++«•++++••+++
•++++++++++•+++++++++++++++++++++++++••++·g+++++++•++g++++++

' IfcIÄ§éN§Z = 3, then irput name of timer 83 egaxn
_ INPUT "",_time3S

' if length of t1me3$ xs greater than 15 characters,
' then runcate to 15 characters

lengthZ=LENKtxme3S) _ _
IF engthA>15

then'++++++++++++++++++++++++•++++g++++++++++++++·•·+•+++++++++++
' If LLINEZ > 3, then continue program
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CASE ELSE

'++++++++++++•++++++++++++++++++++++•+++++++++++++14+++++++
' Define end of SELECT CASE structure

END SELECT

' Change color to green 110) text and black (01 background
color 1,15

' Clear the Screen
CLS

' Goto snbroutine Tinehisp to display current timer
' names

GOSUB Tiuneßisp

: Goto sd:nroutine CheckTimerNau•• to check names of
imers

GOSIB CheckTiun•rNam•

' Define end of SLBRGJTINE DoCorrectTine return to nein

'
RETURN

''== *¥*§*
IMPORTANT INFQ lllli ==

°== ss
'== · Egararu name: PLI1PINFO.BAS ==
:== um prog : PlMPINFO.BAK ==

SS
==

: PROGRAM NRITTED: Z-26-89 :
' PROGRAM IUDIFIED: 4-21-89 '·ISE!3==82=SIB=I3=III2222222l=Bl=B===S2===$==I===l!IIl2=!===

'== ==
°== Th' 11 the SINCLUDE ram: =äürßäxmns'==

PIIBOX3.BAS ==
°== ==
'
I==IBlä=lS22I==l8=2=lI===B=====3=====ä8S=II8I==8!===S==I3==

' 38===S=I8======S=======2=============8===8=3=S==3S===3=====
'== PROGRAM NAME: PlMPINFO.BAS =='ss ==
'== This program contains the snbroutines to get ==
'== num informetxon. ==
'== ==
°== Th' rounpt f the type f blood ==
:== numlbelinrgggnedpin th: gäggicgl prodecure? ==

' define PIMPINPUT as a smbroutine
PIMPINPUT:

'Cll rocechret ttype fbloodpumbei ed
CALL %umType 1P?mgType$) °

ng us

' define row and column to center text
rowZ=6: colZ=52

' Call procedure to get rneeded blood num parauneters
CALL P1.umParauneter-s lP¤.umType$)

' End of snbroutine PWIPINPUT
RETURN

'S===========2=I!==!2=2==2=2======22222==Il==B===I3S33=====B

' Programs stored under different rnames to save
' space in the TURBOBASIC editor

SIMZLUDE "c: \nonitor1\PLII:ox2 . BAS"
I SIMZLUDE "c:\mornitor1\PLII:nox3.BAS"
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IS==2S=3=====I=SB=2==I2S============S=====S=====3===2=======

Ef ·¤·¤·*¤·* IMPORTANT INFO ·¤*¤·¤·* ==

· = « punbo 2.BAS S;
Baränzlpnrgzez punbo§2.bak Ei

·==SIISISSISIlSI=========I==2====3SSBI==S=I8=I==lS=B3=l===;;

: PROGRAM HRITTEN: 2-10-89 :
' PROGRAM MOOIFIED:4-24-89:§

PROCEDURE NAME: PuupType g

PROCEDURE TO GET TYPE OF BL000 PUMP BEIMUSEDI

.. ....... . P ·
' Define Punpfäge as a PROCEDURE with Pu•pTypeS as a
' ässed var:. le

S Pu1pType !Pu•pTypeS)

' Epzlgiéte ier 0 ae lidnt blue
' define glatte Jar 3 as dark blue

PALE E 3 3 _ _
' define paéette gar 15 es white

PALE 151(I·_ ·
' define glatte gar 15 es yellow

PALE E 14,5

: Sp::ig¥·ä1?5]of writing as lidnt cyan I3) ard background
600 COLOR 3,0

' Clear the screen
CLS A

' Pro•cgäA•+•Ese§5tesselect type of blood pup being used
PRINT "Please select the type of blood pup in use";

PRINT " by using the arrow_keys o"
PRINT " nove the selection box to the proper pump";
PRINT °' type and press the enter key."

'get ägxt color !txcolZ) and gackgroud color !bkcolZ)
' r
tx:olZ=ä
bkcolZ=3
'define beginning ard erding rows of box:ärow{=4

row£=13
'defi¤in;_|i>§ginning and ending colums of box
:ägglÄ=65
°allHErocedure mennbox to draw box
all MBOx(b6Q|‘GIZg§\df‘Glz;b0Q¢01Z;§IM01Z; txcolZ,bkcolZ)

: Spgzigyaäloßof writing es blue (1) ard backgroud
COLOR 1595

' P ' t f “1abl blood
PRINT " ROLLER"
LOCATE 10,33 .
PRINT " PULSATILE"

' define rol1erS as INFOS!1) and add a spaa' at the beginning and end
INFOS! 1 )=SP CES! 1 •·•'ROLLER"+$PACES!4l

: :'s‘dI;F3S!2) and add a space
INFOS! 2 )=$P CES! 1 +°'PUL$ATILE"+SPACES! 1)

' define LLINEZ as an integer used to loate text
° on row

L IN £=5
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' change color to white (15) text end red (12)
' bac ground; lecate the text at row 9 and
' column 33; print INFO$(1)

COLOR 14,12
LOCATE 9,33

PRINT INFO$(3)

·'XX BEGIN SELECTION PROCESS XX
·'XX_____ XX'XX This selection routine was originally written XXlg by K. Allen Caswell, Jr., Ph.D. on 12- 4-87. ä'XX Modifications and all docunentation XX'XX was done by Cynthia K. Rice on 3-1-89. XX'XX XX
''

mark_this part of progranp with a label $electP•.mp
' so it can be called again

SelectPu1p:

' assigrs to the variable KKEYS the character that
° corresponds to the first keystroke waiting in the
' keyboard buffer

KKEY$=IN(EY$

' Beginning of SELECT CASE structure = case variable
' xs KKEY

SELECT CASE KKEYS

' if KKEY$="" (no keystreke on keybeard buffer), then
' gotocigleeyuvp (continue selection process)

WTO S•1ectP•.mp
'••M++++++++nw++•+++++•++++0+++++++++++++•+++++•+++++++++

' if KKEYS = CHR$(0)+C)·IR$( 72),CI;IR$(0)+CHR$(80),
' then execute the following lines

' CQ(R$(n) ie the character in the ASCII table that
' is associated with n (the ASCII value)

' CHR$(0)+CHR$(72) represents the np arrow
' CHR$(0)+C!·|R$(80) represents the down arrow

' 'I'he CHR$(0) represents that this is the extended' code for a non-ASCII ke¥
CASE CI|R$(O)+CHR$( 72 •CI·IR$(0)+C!(R$(80)

' chaäe the color_to red (6) text and black (0)
' ba ground) print text on row LLINEZ+8 and
' coluvm 33

COLOR 15,3
LOCATE LL!NEZ+8,43

' print INFO$(LLINEZ_)
PRINT INFOSILLINEA)

' IF KKEYO = C|·IR$(O)+C|·(R¢( 72) representing the down arrow,
' then_decrement LLINEZ by 1 _
' ELSE increment LLINEZ by 1 (meaning the xp arrow
' was selected) _

IF KKEY¢=CHR$(0)+CHR$( 72) THEN DECR LLINEA ELSE IMZR LLINEZ

' need to keep LLINEZ in ellowable range for data
' so the select1on_box will scroll from last _
' alloweble selection to first allowable selection
' and vice versa _ _
' If select_1.p 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
' top line

IF LLINEZ>2 THEN LLINEZ=0

' charhge the color to white (15) text and red (12)
' backgrousdy print next text at row (LLINEZ+8)
' and colunn 8
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COLOR 14912
LOCATE LLINEZ+8»33

' print INFOSILLINEZ)
PRINT INFO$lLLINEZ]

G°;_°gost¢i(§orrectPuq:• to continue selection process

on carriage return goto dont snbroutine to correct irput' CHRN14) reßresents carriage return in ASCII table
CASE C R$(14)

' goto subroutine DoCprrectPurp to correct puq.: info
GDTO DoPu:pSelect1on:

any other input sends program beck to label CorrectPuqa
' to continue selection process

CASE ELSE
GOTO SelectPup

Define end of SELECT CASE structure
END SELECT

define end of subroutine SelectPu•p
RETURN

'...........................................................•
zg S\BR(1|TINE NAME:DoPu•pSelectionPPP

PPP ‘
'ppp SUBRGJTINE T0 SELECT PIMP TYPE pppQppp ppp

' define DoPu1pSelection as e subroutine
DoPu1pSelection:

' Change color to white (15) text and red (12) background
C LOR 1492

' Locate the text in row (llineZ+8) end column 8_ LOCATE

Beg1nnxnE_ of SELECT CASE structure = case variable
' xs LLIN A _

SELECT CASE LLINEA

If LLINEZ = 1, then PwpType$="roller"
CASE 1

PurpType$="ROLLER"

éA$1éf2LLINEZ = 2, then Pu¤pType$="pu1sat1le"
P•.¤•pTypa$=“PULSATILE"

If LLINEZ > Z, then continue program
CASE ELSE

Define end of SELECT CASE structure
END SELECT

color to llow (14) text and red (12) background
PALE E 5962

ye

COLOR $95
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' Tell user the typo of blood punp selected
LOCATE 13,20
PRINT " You selected e "!Pu•pType$s" blood punp. "

' Print a blank line
PRINT

' Change color to blue (3) text and black (0) backgroundCOLO 1593

' Call PROCEOURE CorroctAnswer to ask if irput is correct
LXÄTE 27925

COLOR 0,0
PRINT SPACEN56)

LOCATE 27,26
CALL CorrectAnswer lans¢)

' Check answer to PROCEDURE CorrectAnswer :
”

° If the answer is No, then proupt user to enter type of' blood Äxmp l?1h•
620 LOC TE 17, 2

COLOR 0,0
PRINT SPACE$(25l
IF lans$="N") OR lans$="n") THEN 600

' If the answer is Yes, then return to main program
IF (ans$="y"l OR lans$="Y"l THEN 625

: If*answer was invalid, then call PROCEDURE InvalidAnswer
oronpuser 61 ar renswero esorno.Lmnä 1,,1,

""“
'° °"°

’
COLOR O9O
PRINT SPACE$l60)
LOCATE 19 17
CALL InvalidAnswer Ians¢)

GOTO 820

' D f' end f PROCEOURE PupT
625

• MNEND
SI.;

ype

•.......................................,...................
I:p,g

PROCEOURE NAME: PuspPara••eters ä
'gppg PROCEDLRE TO GET NEEDEO BLOOO PLHP PARAMETERS ä

' Defino P¤pPara•neters as a PROCEDURE with Puq:Typo$
' as a passed variable

Slß PwpParaa•eters lPu¤pType$)

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

SHAREO pro•¤pt$

' Beginning of SELECT CASE sturcture ¤ = case variable
' is Pu¤pTyso$
677 SELECT ASE Pu¤pType$

' If P T "ROLLER" OR " 1lo " then ll SLBRGITINE
· "ä‘ä1¥Z2»I„,„ '°

’ ’
°'CASE "ROLLER" ' roller"

GOSLB Ro1lerPuup

' If P T = "PULSATILE" OR " 1 t'1 " then
' ca‘lnlPS$ROUTINE PULSATILE _ Pu S. 1 • ,

CASE "PULSATILE" , "pulsatilo"
GOSUB PulsePu1p

'cä Iägnpgype anything else, start loop again
GOTO 647

' Define end of SELECT CASE structure
ENO SELECT

' Call SUBRO|Jg|f§ FiloPuq: to file puvp data

' Define end of PROCEDURE PunpParameters
END Slß
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Iggpp SLBROUTINE NAME: RollerPurp

SLBRUJTINE TO GET ROLLER PUMPPARAMETERSÜ....
...... . "'°'°

' Define Rol1erPu:p es a SLBRGITINE {o ge{ perane{ers of
' roller pump

Rol1erPu¤p:

: Späiäagloglof wri{ing as 1i§1{ cyan (3) and background
PALETTE Öaß

COLOR saß

' Clear {he Screen
CLS

' c•11 rocedure {o ge{ nuaber of rollera
CALL F§.n•Rollers lnunberollers)

' C ll rocedu { { {da' d' N-

' Call rocedure {o q•{ ugi{s_of {Lbing dia•ne{er
CALL q-LÖOISÜYIES ( (.bed1auu{$)

' C ll rocecha { { 1 {h

' C ll rocech { { '{ f 1 {h_ CRLL ;ArcLen(.„|Ti{s°(g·rcll•:·r‘·n:nE.{¢;)
.r° eng

' Clear Screen
CLS '

' Call smbroxagärizsg display roller pmqa infor•a{ion

' Call ••.brou{ine {o check roller puvp inforea{ion
GOSLB CheckRollP•.@

' Cell co•¤pu{e roller pn; volune

' Define end of Roll•rP¤p SLBROUTINE
RETURN

zg PROCEDURE NAFE: Nuukollers

PROCEDURE TO GET NIBER OF ROLLERS (N ROLLER PLHP ä[pw ppp

' Define NunRollers ae a PROCEDURE wi{h nuberollers es
' e pzäsed variable

SIB Rollers lnunberollersl

' Define promp{$ as a shared variable be{w•en {he PROCEIIURE
' and main prog

SHARED proup{$

;^Lg$_fén;’£;le{{e jar 2 es yellow
' define pale{{e jar 14 as black
PALETTE 14a}

' Specify color of wri{ing es grees (2) and beckgrousd es
' pale{ e color 2

COLOR 2aZ
'se{ {ex{ color ({xcolZ) end gackgrousd color (bkcolll
{xcolZ=12
bkco1Z=4
'define beginning and ending rows of boxI;ärow{=2

row£=45
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'define beginning and ending columns of boxb•:ä:olX=1l
olA=70

' CLEAR THE SCREEN
CLS

'all ¤Eroced.¤re to draw box
all MBOXI begrow£ ,endrowZ,begcolZ,endcolZ,txcolZ,bkcolZ)

' erase revious invalid answers rinti
' spaasagayng color as background

by P ng

670 LOCATE 8,57
COLOR laß

PRINT $PACE¢l30)
COLOR 1571
LOCÄTE Ba}?
PRINT "

“s
COLOR 2,2

LOCATE 22,34
PRINT $PACE$l65l

'LOCATE TEXT
632 LOCATE 6,14

COLOR 2,1

' Pronpt user to irrut NABER OF ROLLERS
PRINT provp $$"the nudser of rollers on the roller puup."

LOCATE 8,35
INPUT nuuberollers

' erase revious invalid answers rinti
' spacesagämg color as background

by P ng

COLOR 2,1
LWATE 12,34

PRINT $PACE$l65)

° If nnmberollers <=0, then roupt user to irput MIBER
' OF ROLLERS again

P

IF nuuberollers =<0 THEN
SCIJNO 35710
COLOR 28,12
LOCATE 12,26 _

PRINT "This is MIT A VALIO
answer for the MNBER OF ROLLERS."

LXÄTE 8737
COLOR lal

PRINT SPACESI3)
COLOR 1,15

LXÄTE 8737 .
PRINT " "§

GOTO 642
ENO IF

' c•11 PROCEDURE CorrectAnswer to ask if irput is correct
LOCATE 12,28

CALL CorrectAnswer (ens$)
COLOR 173

' erase revious invalid answers rinti
' spacesusuamg color es background

by P ng

653 COLOR 3,2
LOCATE 14,37

PRINT $PACE$|62)

' Check answer to PROCEDURE CorreotAnswer :

' If the answer_is No, then prompt user to enter NIBER OF
' ROLLERS again

IF Ians$="N") OR |ans$='°n") THEN 644

' If the answer is Yes, then return to main program
IF lans$="y") OR lans$="Y“l THEN 666

' If answer was invalid, tlnen all PROCEDURE InvalidAnswer
' to proupt user to input e proper answer of yes or no.

COLOR 272
LXÄTE 12754

PRINT SPACEM15)
COLOR 15,13

LOCATE 14,18 _
CALL Inva11dAnswer(ens$)
GOTO 653
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'CLEAR SCREEN
665 CLS

' Define end of PROCEDURE N.¤•Ro11ers
END SLB

•

PR®EDURE NAME: T•.b•Dis ä
'$ PROCEDURE TO GET T\BI|ß DIAMETER FOR ROLLER PUMP äI . PPP
' Define Tubebis ss s PROCEDURE with tmbedisneter ss s
' passed _vsr1.sble _

SLB Tmbebzs ltnbedxsmeterl

' Define pr9¤pt$ ss s shared vsriablebetween the PROCEDURE
' snd main prog

SHARED pro•pt$

' Speoify eolor of writing ss LT. BLUE I3) snd background es
' pslet e color 3

COLOR 2:2

'set text oolor ltxeolll end gsckground oolor lbkoolZ)txco1Z=15
bkcolZ=1
'defins begiming snd ending rows of boxb•:ärow{=3

row£=20

'd•fi¤i1;_Ié»;giming snd ending oolums of box
I:ägl2=56
' CLEAR THE SCREEN

CLS

'csll ¤Erooedur• nenubox to dry box _ _
call N\.BOX(begrowZ,endrowZ,bego0lZ,er1dooll,txool£,b|<oolZ)

: :rss•‘s;vä":gä::s·imäig snswers by printing
660 LOCATE 8,37

COLOR 1:1
PRINT SPACESISO)

COLOR 1:4 .LxÄTE 2:39
Il II,

COLOR 2:3
LOCATE 12,14
PRINT SPACEN65)

'LOCATE TEXT661 légE3äE26ä11I

‘
Proupt user to irfut TLBE DIAMEQTER OF ROLLER PIMP

PRINT proup $,"th• txbe dxameter for roller purp.°°
LOCATE 6 35 _

INPUT tnbediseneter

' ' ' l°d ' t'
·

°’ '°"“ "‘°
COLOR 2,2
LOCATE 12,14
PRINT SPACE$l65)

COLOR 2:2
LOCATE 12,12

PRINT SPACEN65)

: IfDä1IÄE$é;m:te;n<=0, then proupt user to input TLBE
IF tubeäianneter =>0 THEN
SOUND 73,10
COLOR 28,2

LXÄTE 12,15 _ _
PRINT "This is MIT A VALI0
answer for the TlßE DIAMETER."

LOCATE 8,57
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COLOR 1,1
PRINT SPACE$I20)

COLOR 15x].
LOCATE 8,37
PRINT " "$

WTO 612
ENO IF

' Call PROCEDURE CorrectAnswer to ask if irput is correct
LOCATE 12,28

CALL CorrectAnswer Ians$)
COLOR 1,3

by
"""“"°654 COLOR 1,1

LOCATE 4,17
PRINT $PACE$l23)

' Check answer to PROCEOURE Correctllnswer :

' If the answer is No, then pronpt user to enter TLBE
' OIAMETER again

IF lans$= N") OR Ians$="n") THEN 520

' If the answer is Yes, then return to main program
IF I ans$="y"l OR lans$=°'Y") THEN 615

' If answer was invalid, then call PROCEOURE Inva1idAnswer
' to pronpt user to irput a proper answer of yes or no.

COLOR 2,2
LOCATE 12,54
PRINT $PACE$(15l
COLOR 15;].
LXÄTE 14,18 _

CALL Inval1dAnswerlans$) .WTO 670

'CLEAR SCREEN
615 CLS

' Defina end of PROCEDURE Tnbebia
ENO Slß

•......,.................R...................................
I

PROCEOURE NAME: T•.bDieUnits

PROCEDURE TO GET LNITS OF TLBING DIANETER äjppp ppp
_PPP PPP•••••••••••••••••••••••¤••••••••••••••••.••••¤••••••••••••

' Define T•.bOiaUnits as a PROCEDURE with t¤.b•diau·1it$ as
' a1passed variable _ _

SLB •.b0iaUn1ts (t•.bed:.au·ut$)

' Oefine p•g·ompt$ as a shared variable between the PROCEDURE
' end main prog

SHARE0 pronpt$

Balette 2,63
ALETTE 3:3

' Sp•cif¥ color of writing as BLUE I1) and backgrousd as
' palet e color 2
780 COLOR 1,2

' Clear the screen
CLS

' Pr<Egä§TEus;§’;o select units
PRINT prompt$}"lNITS OF TLBE UIAMETER"s
PRINT ' by using the arrow keys to move '°

_
PRINT " the selection box to the proper u·u.ts"§
PRINT " and press the enter key."

'set text color (txcolZ) and gackgrousd color tbkcolZ)
'for box
txcolZ=4
bkcolZ=3
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égefin; Iäeginning and ending rows of boxrow .=
enärowZ=1l
‘defi•i•; geginning and ending coluns of box
eb:ägglÄ=49
'all Erocedure mengbox to draw box
all M MJBOX!begrow£>endrowZ,b•gcolZ.erndcolZ,txcolZ.bkcolZ)

' Print txpe of available units
COLO laß
LXÄTE lasß
PRINT " INCHES "LOCATE l2»34
PRINT " CENTIHETERS "

' define II£HE$S_as INFOS(1) end edd e space
' at the beginning and end

INFOS! 0 )=$PACE ! 1 )+"IMZHES“+SPACES! 1)

' define CENTlME‘[ERSS es INFOS!Z) and add a space
' at the beginning and end

INFOS! Z )=SPA ES! 1 )·•·"CENTIMETERS"+SPACES! 1 )

: define LLINEZ es an integer used to locete texton rßgor row
LEI Z=4

' chagae color to BLUE (1) text and CYAN (3)
' be ground) lecate the text et row 9 and
' colum 23) print INFOS!1)

COLOR ßal
LXÄTE 9aZ}
PRINT INFOS!2)

'°XX BEGIN SELECTION PRIIZESS XX
l'XX XX'XX This selection routine was originell! written XX
:% by K. Allen Caswell, Jr., Ph.D. on 12- 4-87. ä
'XX Hodifiations epd all docznentation XXlg was done by Cynthia K. Rice on 3-1-89. XÄ
.°

•uerk_this part of prograup with a label SelectT•.beUnit
' so it can be celled again

SelectTabeI.hit:

' assigns to the variable KKEYS the character that
' corresponds te the first keystroke waiting in the
' keyboard buffer

KKEYS=IN(EYS

' Beginning of SELECT CASE structure = ase variable
' is KKEY

SELECT CASE KKEYS

'+++++++++nn+0++•++++++++++++••·+++•++++++++•+++•++++•++++
I

' if KKEYS="" (no keystroke en keyboerd_buffer), then' gotocäleetT¤.bel)•n1t (continue selection process)
GOTO Se1ectT•.beLhit

' if KKEYS = CHRS!0)+CHRS!72);ChRS!0)+CI·IRS!80)•
' then execute the following lines

' CIjRS!n) ie the character in the ASCII table that
' is associated with n (the ASCII value)

' Cl(R$!1)+CHRS! 72) represents the np arrow
' CHRS(1)+CHRS(80) represents the down arrow

' The CHRS!1) represents that this is the extended‘
code for a nen-ASCII key
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CASE CHRSI 1 )+CHR$l 72 ) ,C|·IR$l 1 )+CHR$l B0)

' chaäe the color_to BLUE (1) text and YELLOH (2)
' ba ground) print text on row LLINEZ+8 and
' column 55

COLOR 1,5
LOCATE LLINEZ+8,54

' print INFONLLINEZ)
PRINT INFONLLINEZ)

' IF KKEYS = CHR$(O)+CHR$|72) t' the dom
' then_decrement LLINEZ by 1

raprfsm mg •"°“,

' ELSE xncrement LLINEA by 1 (meanmg the np arrow
' was selected)

IF KKEY$=C|·|R$lO)+CHR$(72) THEN DECR LLINEZ ELSE INR LLINEZ

' need to keep LLINEZ in allowable range for data
' so the select1on_box will scroll from last _
' allowable selection to first allowable selection
' and vice versa _ _
' If select_¤.p arrow viren on top line will go to
' bottom line
IF LLINEZ<1 THEN LLINEZ=2

' If select down arrow when on bottom line will go to
' top line
IF LLINEZ>2 THEN LLINEZ=1

' chargae the color_to BLUE (1) text and CYAN I5)
' ba ground) print next text at row (LLINEZ+8)
' and column 8

COLOR 4,2
LOCATE LLINEZ+8,34

' print INFO$(LLINEZ_)
PRINT INFO$lLLINE£)

' goto label SelectT\.beLhit to continue selection process ·SO O SelectTubeUm.t:

' on carriage return, goto doit subroutine to correct input
' CHR$(15l renresents carriage return in ASCII table

CASE C R$l15)

' Ggoto label CorrectTnbeUnit to correct sex info
TO Select•.beUn1t:

••++++nn+14+++++++++++++·•·++++••++++++++++••••+•++++++++++' 'any other_input sends program back to label SelectT•.beUnit
' o continue selection process

CASE ELSE _
GOTO Correctxbellnit

' Define end of SELECT CASE structure
END SELECT

' &&&&&&&&&&&&&&&&&&&&&&&&&&&&&H&&8&&&&&&&&&&&&&&&&&&&&&&&&
.'

define end of snbroutine SelectTnbeUnit
RETURN

ggsusnourmzZ3
StßR¢1|TINE TO SELECT TLBE DIA LNIT ppp

.'
define CORRECTTLBELNIT as a snbroutine

CORRECTTLBELNIT:

' Change color to blue (1) text and cyan (5) background
COLO 1,5

° Locate the text in row (llineZ+8) and colum 8
LOCATE l1ne£+8,54
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' Bsgxnnxng of SELECT CASE structure = case varxable
' IS LLIN Z

SELECT CASE LLINEZ

é^sgf1LLINEZ = 19 then TLBEOIA|.J)·IIT$="I!CI·IES"
T\.BEOIA\NIT$¤"IMZHES"

'4-++++4-++++++++++44+++1-++0+-0++++•+•+++++•+•·•·«I·++++++++++•+++

;:^s]éf2LLINEZ = 29 then TLBEDIALNIT$="CENTIMETERS"
TlBEDLAlNIT$¤°'CENTINETERS°'

'++++++++4-++++•·+•+++++++++•+++—•·++++++++0+-•·+++++++++++•+++++
' If LLINEZ > 29 then continue program

CASE ELSE

' Define end of SELECT CASE structure
ENO SELECT

' Change color to blue (1) text and NHITE (15) background
COLO 1915

' Tell user ths units selected
IF 'I\«b0dI„III’\1I$=°°1F¢HE$" THEN

LXÄTE 13930
ELSE

LNATE 13927
ENO IF _ _

PRINT " You selected "9t•.bedxauut$+$PACEI(1)

' Call PRDCEDURE CorrectAnswer to ask if irput is correct
COLOR (095
LOCÄTE 15916
PRINT SPACE$lS2)
LMATE 15927
CALL Corr•ctAnswer (ansI)

' Check answer to PROCEDURE CorrectAnswer : ·
' If_the answer is No9 then proupt user to enter
' uuts agaxn.
685 IF (ans$="N") OR (ansI="n") TNEN 620

' If the answer is Yes, then return to · in program _
IF (ans$="y") OR (•ns$="Y") THEN 692

' If answer was invalid, then call PROCEDURE InvalidAnswar
' to pronpt user to xnput a proper answer of yes or no.

COLOR 292
LOCATE 15953
PRINT SPACEN15)
COLOR 292
LOCATE 17916
PRINT SPACE$( 62)
LOCATE 17 18
CALL Inval1dAnsw•r (ans$)
GOTO 685

680 PALETTE 090Balette 292
ALETTE

49‘|

'CLEAR SCREEN
CLS

' Define end of PROCEDURE T•.b0iaUnits
ENO SLB

I
PPP:·% PROCEDURE NAME: ArcLeng pps;

'ppp PROCEDURE T0 GET ARC LEMBTM ppp
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[pw wp

° Define ArcLeng es e PROCEOURE with erclength es e passed
' variable

SUB ArcLeng (arclength)

' Define pronpt$ es e shared veriable between the PROCEDURE
' end main frog

SHAR D pro•pt$

' Specif¥ color of writing es LT. BLUE (3) end background es
' palet e color 3

COLOR 1:1

'set text color ltxco1ZJ end geckgrouwd color ( bkcolZ 1
txcolZ=l5
bkcolZ=3
'define beginning end ending rows of boxmrow{=5

row£=1O

é°defgri•§=1;•;girming end ending colums of box
•nägo1Z=66

' CLEAR THE SCREEN
CLS

'call nrocedure mennbox to drew box
call ENJBOX1 begrowZ,endrowZ,begcolZ:e•·sdcolZ:txcolZ:bkcolZ)

enswers by printing
710 LOCATE 8:37

COLOR 1:1
PRINT SPACE$( 32) ‘
COLOR 15:1
LXÄTE 8:37
PRINT "

"•
COLOR 2:2
LOCATE 11:14
PRINT $PACE$(15)

'LOCATE TEXT
702 LOCATE 6:18

COLOR 2:1

' Proupt user to irfut ARC LEIGTH OF ROLLER PLMP
PRINT pronp $;"the erc length for roller puq:."

LXÄTE 8:35
INPUT erclength

' ° ”
l°d ”

t°
· 2§2ä2."2ä„„2®i3‘ä’.ä""'¤.„•«‘g„„.«‘“’“" °" """

‘"°
COLOR 2:2
LXÄTE 12:14
PRINT SPACE$165l

COLOR 2:2
LOCÄTE 12:1Ä
PRINT SPACE$(65)

: If erclength <=0: then proupt user to irput erc length
e inQIF erclusgth =<0 THEN

SOUND 65: 0
COLOR 28:2
LOCATE 12:19

PRINT "This is MIT A VALID enswer for the ARC LEWTH."
LXÄTE 8:77

COLOR 1:1
PRINT SPACE$130)
COLOR 15:1
LOCÄTE 8:37
PRINT " ":

GOTO 702
END IF

' Call PROCEDURE CorrectAnswer to esk if irput is correct
LOCATE 12:28

CALL CorrectAnswer lens$)
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 $PACE$I62).

' Check answer to PROCEOURE CorrectAnswer :

' If the answer is No, then proupt user to enter ARC
' LENGTH again

IF (ans ="N'°l OR lans$="n“) THEN 400

' If the answer is Yes, then return to main progrann
IF (ans$="y") OR (ans$="Y") THEN 715

' If answer was invalid, then call PROCEDURE InvalidAnswen·
' to pronnpt user to input a proper answer of yes or no.

COLOR 2,2
LOCATE 12,54
PRINT $PACE$(15)
COLOR 15:1
LOCATE 14,18 _

CALL InvalxdAnswer(ans$1
GOTO 710

'CLEAR SCREEN
775 CLS

' Define end of PROCEDURE ArcLeng
ENO Slß

......„......,........................„...„.„.......

'gg PROCEDURE NAME: ArcLenUnits ä'n>¤n> wp
'ppp PROCEOURE TO GET lNIT$ OF ARC LEIGTII ppp[wp pw

' Defife ArcLenUnits as a PROCEDURE wyth Arclen•..nit$ as
' a passed variable _

SID ArcLenUn:nts Iarclenuutäl

' Define pronnptä as a shared variable between the PROCEDURE
° and main prog

SHARED pronnpt$

palette 2,63

' Specifv color of writing as BLUE (11 and background as
' palet e color 2
520 COLOR 1,25

' Clear the screen
CLS

' Prncnätrsusgrsgo select units
PRINT pro•npt¢}"l.NIT$ OF ARC LENGTH";
PRINT ' by using the arrow keys to move "

_
PRINT " the selection box to the proper Laute",
PRINT " and press the enter key."

'set text color ltxcolll and gackgrousd color (bkcolZ)
'for box
txcolZ=4
bkcolZ=3
'definejgeginminng end ending rows of box _

:ärowZ=11

'defin];_!;§gin·nn·1ing and ending colunns of box
:ägl2=67
'callngrocedure nennbox to draw box‘ all N.BOXIbegrowZ,endrowZ,begco1Z,er•dcolZ,txcolZ,bkcolZ)

' P ' t tyge f availabl units
COLOR 1,

o •

LOCATE 9,34
PRINT '° IMZHES "
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LOCATE 1Ü:3#
PRINT " CENTIMETERS "

' define INCHE$S_as INFOS!1) and add a space' at the beginning and end
INFOS!1)=SP CE$!1 +"INCHE$"+SPACES!l) .

' define CENTlME'[ERSS as INFOS!2) and add a space' at the beginning and end
INFOS! 2)=SP CES! 1 +"CENTIMETER$"+$PACES! 1)

' define LLINEZ as an integer used to locate text
' on r r row

LLINE§=7

° dnäe color to BLUE Il) text and CYAN (3)
' ba grousd; leute the text at row 9 and
' colum 34; print INFOS!1)

COLOR #:2
LOCATE 9,77
PRINT INFOS!l)

I'XX BEGIN SELECTIG4 PROCESS XX
I'XX_____ _ XX
'XX This selection routine was originally written XX
lx by K. Allen Caswell, Jr., Ph.O. on 12- 4-B7. ä'XX Hodifications and all docunentation XX
:¤ was done by Cynthia K. Rice on 3-1-89. ä

' •uark_this part of progran with a label SelectARCUnit
' so it can be called again

SelectARCUn1t:

' assigss to the variable KKEYS the charecter that
' corresponds to the first keystroke waiting in the
' keyboard buffer

KKEYS=IN(EYS

' Beginning of SELECT CASE structure ¤ use variable
' is KKEY

SELECT CASE KKEYS

'++++++++++++++++++++++;+6++++;+++++++++++•++++++++++++++++
° if KKEYS="" (no ke¥stroke_on keyboard buffer), then' gotocS^gle$;tARCI.hi lcontinue selection process)

GOTO SelectARCUnit

' if KKEYS = C!·|RS!0)+CHRS!72),C|;|R$!O)+CI·IRS!B0),
' then execute the following lines

' ChRS!n) ie the character in the ASCII table that
' is associated with n !the ASCII value)

' CHRS!0)+C|·IRS!72) represents the arrow
' CHRS!0)+CHRS!B0l represents the gras arrow

' The CHRS!0) represents that this is the extended
° code for a non-ASCII key

CASE CHRS! O HCHRS! 72 ) ,CHR$! 0 )+C!·|RS! 80)

' dsa the color_to BLUE I5) text and YELLGI (2)
' bagaground; print text on row LLINEZ+8 and
' column 33

COLOR 5:5
LOCATE LLINEZ+8,34

' print INFOS!LLINEZ)
PRINT INFOS! LLINEZ )

' IF KKEYS = CHRS!0)+CHRS!72) representing the dovm arrow,
' then_decrement LLINEZ by 1 _

' ELSE increment LLINEZ by 1 uueaning t|·se sp arrow
' was selected)

IF KKEYS=CHRS!O)+CHRS!72) THEN DECR LLINEZ ELSE INZR LLINEZ
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\

' need to keep LLINEZ in ellowable range for data
' so the selection_box will scroll from last _
' alloweble selection to first allowable selection
' and vice versa _ _
' If se1ect_up arrow when on top line will go to
' bottom line
IF LLINEZ<1 THEN LLINEZ=2

' If select down arrow nnen on botton line will go to
' t¤s_line _

IF LLI E£>Z THEN LLINEA¤l

' me the color_to BLUE (1) text and CYAN (3)
' ground; print next text at row (LLINEZ·•8)
' and column 8

COLOR R12
LOCATE LLINEZ+8•7‘•

I++++++++?+++§++++++++++++++{eff+++++++t+++++++++++++++++++
' on carriage return goto doit subroutine to correct input
' CHRN53) reßresents carriage return in ASCII table

CASE C R$(5S)

' goto label CorrectARCUnit to correct sex info
GOTO CorrectARC(.hit:

I9+O9{O++§{Q+0ftfff++++++++4O4+++++++++++++++%+0++++%++++++
'an¥ other_xnput sende program back to label SelectARCUnit
' o continue selection process

CASE ELSE _
GOTO SelectARCUnit

'0+++++++QO9++{6+++§+++++++{++{+0+++++++++++++++++++f++++++
' Befine end of SELECT CASE structure

END SELECT

I'

define end of subroutine S•lectARCUnit
RETURN

•...........................................................
I

. PPP:g SIBRGITIIE NAME: CorrectARCUnit ppp

SLBROUTINE TO SELECT ARC LENGTH LNIT ä{wp ppp

' define CORRECTARCINIT as a subroutine
CORRECTARCUNIT:

' Change lor to blue (1) text and cyan (3) back roundC L0ä°l•5 g
' Locate the text_in row (llineZ+8) and coluen 8

LXATE 1l1neZ+8•74

° Beginning of SELECT CASE structure = ·· se variable
' is LLIN Z _

SELECT CASE LLINEA

'+++++++4+++++++4+4+++f++++++++++++++++++++++++++++¢+++++++éAsé'F1LLINEZ = 1; then ARCLEM.NIT$="I}IIHE$"
ARCItEN.NIT$="INCHE$"

;:As1éf2LLINEZ = 2; then ARCLEM|NIT¢="CENTIMETERS"
ARCLEMJNIT$='°CENTIMETER$"

'++4+++++++++++++++++++++++++++++++++§++6++++++++++++++++++

'+f+++++++6++4+++++++++++++++++4+4+++++++++++++++++++++++++
' If LLINEZ > 2, then continue program

CASE ELSE

Appcndix B. SOFTWARE LISTING l8l



' Define end of SELECT CASE structure
END SELECT

' Change color to blue (1) text and NHITE (15) backgroundC LOR 5,15

' Tell user the units selected
IF ARCLENUNIT$="INCHES" THEN

LXÄTE 5:50
ELSE

LNATE 13,27
END IF

PRINT " You selected ”,ARCLEN.NIT$+SPACE¢(1)

' Call PROCEDURE Cor·rectAnswer to ask if irput is correct
COLOR 2,2
LOCATE 15:16
PRINT SPACE$(62)
LXÄTE 15:27
CALL Corr·ectAnswer (ans$)

E
' CI·neck answer to PROCEDURE CorrectArnswer :

'If the answer is No, then prorapt 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$="y'°) OR (ans$="Y") THEN 730

' If answer was invalid, then call PROCEDURE InvalidAnswer
' to pronpt user to xrput a proper answer of yes or no.

COLOR 2,2
LOCATE 15,53
PRINT SPACE$(15) „
COLOR 2:2
LOCATE 17,16
PRINT SPACE$(62)
LOCATE 17 l8
CALL Invaluünswer (ensO)
GOTO 725

732 PALETTE 0,0
palette 2,2

'CLEAR SCREEN
CLS

' Define end of PROCEDURE ArcLenlhnits
ENO Slß

• . .,.........................................................
lg SLBROUTINE NAME: RollerVol

SLBRIIJTINE TO COMPUTE PlI·IP VOLIME OF ROLLER PIMP ä[ppp ppp

' Define Rollervol as a SLBRGJTINE to coupute puup volume
' of roller puep

RollerVo1:

: Spesäfgläoroef writing as blue (9) ard backgroud
COLOR 9:0

' If tube diaueter is in inches (in), then convert to
”

' centimetere (cn).
IF t«.bedxau|·g1t$="IrIIHES" _T|(EN

ELSE 'h.b8d1I=2•5Ö**\.b0d1I|$'tOF
tubedia=tubedia¤neter

' Oefine end of IF block
ENO IF

' If arc length is in inches (in), then convert to
' centxme ers (cm).

IF arclenun1t$="INCI·IE$" THEN
erclerng=2 . 5•’•*arclength

ELSE
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arcleng=arcleng{h

' Define end of IF block
END IF

' Conpu{a{ion of roller puup volume. _
pu¤pvo1=r•un1¤bero11ers*arc1ar1g*3 . 14159*l {ub•dia¢2 I/4

' where numberollers = number of roller:
' arcleng = arc length
' {ubedia = dianeter of {uba

' Define end of $lBRUJTINE Rol1erVol
RETURN

•

SLBRGJTINE NAME: Pu1sePu•p ä
SLBROUTINE TO GET PULSATILE PlMP PARAMETERS ä{ppp _ __ _ ppp

' Define PulsePu•p es a SIBRGJTINE {o ge{ pup parameter:
V

Pu1sePuup:

' invalid responses
COLOR °»O
PRINT SPACESIS6)
LOCATE 19,16
COLOR OsO
PRINT $PACE$l56)

'•e{ {ex{ color ({xco1Z) and gackground color lbkcolll
'for box
{xco1Z=3
bkco1Z=5
iédä·fing=I;:gi¤·¤·•ing end ending rows of box {

rou£=56

'defiri¤;_I;•giming end ending colums of box
:g1i=•'•4
'call Erocedure nenubox {o dran box
call M N.BOXlbegro1nZ,endrowZ,begco1Z,e•1dco1Z,{xco1Z,bkco1Z)

' : Spggigxaäloglof wri{ing es blue (9) and background
742 LOCATE 22,15

COLOR O»O
PRINT SPACEM50)
LXÄTE 20,15
COLOR 0,0
PRINT SPACESI64)
LXÄTE 17939
COLOR 5•5
PRINT SPACE$(30)
COLOR 3•5
LOCATE 17,39

II II,

740 COLOR 3,5

' Promp{ user {o_inpu{ stroke volune for pu1aa{i1e pump
° in cubic cen{in•e{ers (cc)

roep " a vouue or saiepurpinccü{S {he {rdm 1 f {he 1 {'l ' 'LOCATE Pu
INPUT a{rokevo1

' If s{rokevol <=0,_{hen pronp{ user {0 irpu{
' s{ro|mvo1 again

IF s{rd<evo1 =<0 THEN
COLOR 19,0
SOUND 37,10
LOCATE 20,16 _ _

PRINT "This ia MT A VALID answer for {he STR¤(E VOLIME."
LOCATE 17,39
COLOR 575
PRINT SPACESISO)
COLOR $,5
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LOCATE 17,39
PRINT °' "B

GOTO 740
END IF

' Call PROCEDURE Corr•ctAnswer to ask if input is oorrect
ä8E8E“„“3*‘5
PRINT $PACES(64)' E3E3ä‘«f3'*’
PRINT SPACESI44)
LXÄTE 20,27
CALL CorrectAnswer IansS)

' Check answer to PROCEDURE CorrectAnswer :

' If the answer is No, then prourpt user to enter
' stroke volum•e again
750 LOCATE 20,50

COLOR O»O
PRINT SPACES(29)
IF lansS="N") OR |ansS='°n"l THEN 742

' If the answer is Yes, then return to main program
IF (ansS="y") OR (ansS="Y") THEN 755

: If*answ•r was invalid, tigen call PROCEDURE ¥nva1idAnsw•r
or user ox aroperanswero sorno.uocdé 'ääu "'°" "

’°
COLOR 0:0
PRINT SPACESl60)
LOCATE 22,18 _

CALL Inva11.dAnsw•rlansS)
GOTO 750

' Define end of SLBRCAITINE Pu1sePump
755 RETURN

'
88888288888888888888828888882822222288828888I82882888882882

:=s xxxxx I}l7QR‘|’AN1’ [Nrn xxxxx ==
82 88

'== name: pumubo 3.BAS ==
Ef : pu•ubo:3.bak ‘

ff

: PROGRAM HRITTEN: 2-10-89 :

: PROGRAM YDDIFIED: 4-24-89 '
I

SLBROUTINE NAME: Fi1ePump ä
SLBRGITINE TO FILE PLMP INFORMATIIN g

[wp pw

' Define FilePump as a SLBRGJTINE to display pump
' information
Fi1ePump:

' f°1 t t dat
iogrgufgu? AS :10

° St pump type
NRITE°;10, Pump ypeS

' Beginning of SELECT CASE sturoture = = oase variable
' is Pu;¤E>T SLeg,

CASE PumpTypeS

' If P T "ROLLER" then
' stä xrfgllärlpunnp data in file

CASE "ROLLE " ,"ro11er"
NRITE 810, numberollers _ _
HRITE 810, tubediameter, tu„bediau·utS
NRITE 810, arclength, aru:1anunitS

NRITE 810, pumpvol
' If Pu«pType = "PULSATILE" , then
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' t 1 dat ' f'1

NRITE 810, strokevol

' Define end of SELECT CASE structure
END SELECT

' Close PlMP.DAT file (810)
CLOSE 810

' end of SIBRCIJTIIE FilePu•p

SIBRIIJTINE NAME: $howPu¤p ä

SLBRIIJTINE T0 DISPLAY PLMP INFORMATION ä .[wp ppp

' Define ShowPuq: es a SLBRGJTINE to display puvp
' information

$howPurp:

' Specifg color of writing as lidst cyan 11) and backgroumd
' as lack (0)

COLOR 1,0

' Begiming of SELECT CASE sturcture = = use variable' is PuvE:.•T2£:e$
S L T CASE Pu•pType¢

' If P•.npT = "ROLLER" DR " ll '° thenT ·
„u söääwmz s«„„¤„mL„°„„ °'

’
CASE "ROLLER" ,"ro1ler"

GOSIB ShowRo1lPu•p _

' If Pu•pT "PULSATILE" OR " l t'1e" then
' call INE $howPulse _

PuCASE"PULSATILE" , "pulsatzle"
60SlB ShowPu1se

' Define end of SELECT CASE structure
END SELECT

' Define end of SLBRUJTINE ShowPuvp
RETURN

SLBRIIITINE NAME: ShowPulse

SIBRGJTINE TO DISPLAY PULSATILE PIMPPARAMETERSÖ"'”’
.. ..'

Define $howPulse es a SIBRGJTINE to display
' pusp raue ersShowPu1:::
: Spesigyaäloglof writing as dark cyan (11) and background

COLOR 1,0

' Print a blank line
PRINT

' loute text
LOCATE rowZ,colZ

°P'tt f lt'lbloodFuq:é'
"mszüü ;T.0OD•PlMP I US

"m uu

' leute text
LOCATE rowZ+1»co1Z+l5

° Print pulsatile parameter of stroke volune to screen
PRINT"stroke volune is ";strokevol;"cc"

' Define end of S\BROUTINE ShowPulse
RETURN
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•....,......................................................
I

:3 SUBROUTINE NAME: SI1owRollPump

SIBRGJTINE TO DISPLAY ROLLER PIMPINFORMATICN_PPP
PPP

Define ShowRo11Pump es e SUBROUTINE
$howRollPump:

° Specifx color of writing es blue 11) end background
' as pa ette color 3

COLOR 1,3

PALETTE 1,62
PALETTE 13,62

' Specif¥ color of writing es LT. BLUE I3) end background es
' palet e color 3

COLOR 3,0

'set text color ltxcolZ) end geckground color lbkcolZ)
txco1Z=15
bkc0lZ=1
'defing end ending rows of box
:ärow{=row{+3

row£=row£+4
'def' ' ° end end' l f boing co uns o x
•naco1Z=co1Z+36

' CLEAR THE SCREEN
CLS

'cell ¤Eroc•chre menubox to draw box
call NJBOXlbegrowZ,•ndrowZ,begcolZ,••·1dcolZ,t><colZ,bkcolZ)

' P ' { { f blood pump
770PRINT SPACESI 1)$“ROLLER PLMP"

' Print number of rollers on screen
LOCATE rowZ+4,colZ-6
PRINT"N.IB§R OF ROLLERS IS : "LOCATE row£+4,co1Z+27
PRINT SPACEGl1)snumbero1lers

· ¤'t+ib•d‘ 1 1= ll pu¤ptub'mcocnrs „}.21'§,ZS1§-.'° °'
‘"°

PRINT"TUBE DIAMETER IS : "LOCATE rowZ+5,co1Z+62_
PRINT SPACE$l1l!tubed1•met•r

' Print units of tube diameter on screen
LOCATE rowZ+6,colZ·6
PRINT"UNITS OF TUBE DIAMETER: "LOCATE rowZ+6,colZ+27_ _
PRINT SPACE$(2)+tubed1•u11.t$ .

' P ' t l Th f ll"'C¤¤2$ä .32+7,2.1% °'
"""’

°"
’°'°"‘

PRINT"ARC LENGTH IS : "LOCATE rowZ+7,co1Z+22
PRINT $PACE$(1);arclength

' Print units of src length on screen
LOCATE rowZ+8»colZ-
PRINT"lNITS OF ARC LENGTH: "LOCATE rowZ•8,colZ+22 _
PRINT SPACE$l2)+•rclenu11.t¢

' End of SLBROUTINE ShowRollPump, return to mein progren
RETURN

SUBRCIJTINE NAME: C|1eckRollP1@ ä

SLBRIIJTINE TO CHECK ROLLER PIMPINFORMATIIN[pw
wp
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° Define CheckRollPunp es a Sl8ROUTINE
CheckRcllPu•p:

' Cell PROCEDURE CorrectAnswer tc ask if enswer is correct
LOCATE 14,23
CALL CorrectAnswer !ensS)

: Spesifyväloglof writing as red I4) end beckgrousd
380 COLOR 4,0

' Check enswer tc PROCEDURE CcrrectAnswer :

' If enswer is No, then 99 to subroutine CorrectRollPurp‘
to_ccrrect inccrrect input of purp info
if !ensS=“n") or !ensS="N") then

loute 16,13
color 3,0
grint sgeceS!34)
cute 4,24

°°}°$ sw usws cegglgr 4%

' tell user to use Lp and dcvm arrow keys to select
' the incorrect entry

locate 16,13Erint "gleese use the UP errow key ",chrS!24);
ocete 7,13print " end the DGN arrow "cute 17,13

print "key ";chrS!24);" to move the box to the line needing
correcticn."

leute 18,19Yrmt
cute 19,17 _

Erxnt “Then, press the enter key to select xt end "s
ccete 20,17 _

prxnt"type the correct xrput."

GOSl8 C tR llPuq:601*0 7,§"°° °
' define_end of if block

end if

' 'f ' then beck t '

' if answer was invalid, then ull procedure invalidenswer
' tc prcnpt user to uput a proper enswer cf yes cr nc.
781 leute 14,51

color 3,0
print sqeceS!25l
cute 6,13

color 2,0
grxnt speceS!62)
ocete 6 l5
ull inval1denswer!ansSl

GOTO 780

' define end of subroutine CheckRollPuq>
785 return

lg SIBROUTINE NAME: CorrectRollP1.@

St8ROUTINE TO SELECT ERROR OF ROLLER PUMPINPUT[wp
pw

' Befine Ecrrwtßcllm es
eCorrectRollPu•p:

' Print two blank lines
800 PRINT

' define nuueriul varieble nuvberollers es a striä
' ISTRS) end assigs xt to INFOS!1) with a space e ed
' et the end

INFOS! 1 )=STRS! nunberollers HSPACES! 1 )
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° define nunerical variable tubediameter as a stri' (ing; ang assign it to INFO$(2) with a space ardäed
' a en

INFO$( Z )=$TR$( tubediameter )+$PACE$( 1)

' define tLbediag1it$ as INFO$(5) and add a space' at the begsinning and end _ _
INFO$( )=$PACE$( 1 )+tLbed1aunit$+SPACE$( 1)

' define ngmerlul variable arelength as a string (STRS)
' and assign it to INFO$(4) with a space added
' at the end

INFO$( 4 )=$TR$( arclength )+SPACE$( 1 )

' define arclenunit$ as INFO$(5) and add a space' at the beginning and end _
INFO$(5)=SP CE¢(1 +arclen.n1.t$+$PACE$(1l

' define LLINEZ as an integer used to loute text
U

' on roger row
LEIN Z=2

' change color to yellow (14) text and red (12)
' bac ground; leute the text at row rowZ+3 and
' colum 27; print INFO$(1)

COLOR 14,12
LOCATE rowZ+4,colZ+23
PRINT INFO$(1)

''XX BEGIN SELECTI04 PROCESS XX
I OQOOOQO•Q•••••••¢••¢•0¢QOOOOOOQOOOOOOOOOOOOOOOOQOOQOOQQOO

'XX _ _ _ _ XX'XX This selection routxne was originally written XX
lg by K. Allen Caswell, Jr., Ph.O. on 127 4-87. äg
'XX Modifiutions and all docunentation XX
'XX was done by Cynthia K. Rice on 3-1-89. XX'XX XXI'

rk th' t f 'th label C t
·

”°:¤
1+ änpäi czllzdmgglilnm ° °”°° Pw

CorrectPunp:

° assigns to the variable KKEYO the charecter that
' corresponds to the first keystroke waiting in the
' keyboard buffer

KKEY$=IN(EY$

' &&&&&&8888888&&&&&&&&&&&&&&&&I&&&&&&&&&&&&&&&&&&&&&&&&&&&&

' Beginning of SELECT CASE structure = use variable
' is KKEY

SELECT CASE KKEYO

•+++6++6++++++•+++++++++++0++44+++++++++•+++++++++++++•++++
' if KKEY$="" (no kerstroke on keyboerd buffer), then' gotocggrreethap continue selection process)

GOTO Corr•ctPunp

' if KKEYS = CHR$(O)+CI·IR$(72),C[(R$(O)+CHR$(80),
' then execute the foll wing ines

' CIjR$(-) ie the character yn the ASCII table that
' xs associated with n (the ASCII value)

' CI·IR$(0)+CHR$(82l t the ro>q:
' CHR$(0)+CHR$(80) the 30:-arrow

' then decrement LLINEZ by l _
' ELSE afcrement LLINEZ by 1 (neaning the np arrow"
' was selfcted)

IF KKEY$=CI·IR$(Ol+CI·(R$(72) THEN OECR LLINEZ ELSE INCR LLINEZ

' ta: line
IF LLI EZ>5 THEN LLINEZ=1

' channge the color to yellow (14) text and red (12)
' backgrounds erint next text at row (LLINEM5)
' and column 2
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COLOR 14,12 _
LOCATE LLINEA+6,colZ+23

° print INFOSILINEZ)
PRINT INFOSILINEZ)

' goto label CorrectP•.mp to continue selection process
SOTO CorrectPu¤p:

••+++++++++++++++++++++·n·+++·•+++«•++++••+++•+++•+++•·••+++•++
'+•++•+•·+g++••++•+++•++++++++++++++++++++++++++++++•·+•+++++
' on carriage return goto doit subroutine to correct input
' CNRSI13) regresents carriege return in ASCII table

CASE C RSII3)

' goto sub¤r°•:é•.g~i|r;e°*DoCor;rectPu¤p to correct pump info

' eny other input sends program back to label CorrectPuq:
' to continue selection process

CASE ELSE
GOTO CorrectPu•p

•++++0+•·+g++++++++++++++•+++•+•++++·•+·•·++•·+++•+•++++++•+++++
' Define end of SELECT CASE structure

END SELECT

' define end of eubroutine CorrectRollPu•p
RETURN

¤...........................................................
I

:g SIBRIXJTINE NAME: DoCorrectPump

SIBRIZIJTINE TO CORRECT ERROR OF PIMPINPUT[ppp
ppp

' define OoCorrectPump es e subroutine
DoCorrectPu•q:>:

' Cheriuge color to blue I3) text end bleck I0) background
color ,1

' Locete the text in row IllineZ+5) and column 26
60601 LOCATE ll1.ne£+6,colZ+Z2

° Print speces the length of INFOS to be sure ell of
' strmgpis erased _

PRINT ACESILENIINFOSIll1neZ)) I

' Clunze l t llowI14)texter1dr•dI12)be<:|<rour•d
color 1

,1go ar
°

y- G

' Locete the text in row IllineZ+5) end coluen 26
LOCATE ll1neZ+6,col£+23

' Print ägaces to locate cursor for user
PRINT ACESI LENI INFOSI ll1neZ) ))

' Locete the text in row IllineZ+5) end column 26
LOCATE ll1neZ+6,col£+Z3

' Beginning of SELECT CASE structure ¤ case variable
' xs LLIN Z

SELECT CASE LLINEZ

'6++·•·+++++•++++++++•++++++g•+++++++++••+•+++++++++++++++•••
' If LLINEZ = 1, then input number of rollers
' for roller pump egaxn
CASE 1
INPUT "", numberollers

' If numvberollers <=0 then pronpt user to irput
' nunberollers again

IF nuuberollers =<0 THEN
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LOCATE LLINEZ+6,COLZ+2Z
COLOR 12,12
PRINT SPACE$l23)
COLOR 14,12
LOCATE LLINEZ+7,l2
SOINU 75,10 _ _ _

PRINT_" This IS not a valid answer for the nuaber of rollers. "LOCATE LLINE£+8,12PRIWGgTgl:3äg1mter a number greater than zero. "
' Edäfärge end of IF block

: I; LLINEÄ = Z, then input tube diameter
or ro er map again

CASE 2INPUT "'°, tubediameter
: If tubediameter <=0, then proupt user to irputtubedxame er a inIF tubediameg: =<O THENägE6‘äE1Ié.L§|;EZ+6 ,COLZ+'22
PRINT SPACEN21)
COLOR 14,12
LOCATE LLINEZ•7,l4$m.ND 75,10 _ _ _ _

PRINT °' This 18 not a valid answer for the tube dxaaeter. "LOCATE LLINEZ+8,14PRINTGäT3l:gäg1enter a nuaber greater then zero. "
' EdNgfär;e end of IF block

'++++++++++++•++«•·++4+++++•g•++++++•+++•++++++++++++++++++++
4

éASEf3LLINEZ = 5, then input units of tube diaueter again
INPUT "",tubediau·1it$

: If ugits are inches lin) or centimeters (cm),con inue ram
IF ltubeäi;ä·1it$="in"l OR ltubedia•.nit$="IN")

OR ltubed1aunj¤1t$=['cm°') OR ltubed1euq1t$="CM") THENIF";'tubed1aur1ü:§_?;1n;}&:t|:ES} tubed1aun1t$="IN'°l
1. =II I

IF ltubediaunit$="cm"l OR |tubedieunit$='°CM")‘ ä£gg1alNIT¢="CENTIMETERS"

' Eléigsunits are not inches or centimeters
' tell user that entry of tube dia¤eter_units is invalid,
' please 1rpu¤t proper tube dxaweter unitsE1IiLägEZ+6 ,COL£+22

PRINT SPACEM25)
COLOR 14,12 _
LOCATE LLINE£+7,lO
SGJNO 75,10 _ _ _

PRINT " Th1s 18 not a valid entryfor the units of tube dxameter. “
LOCATE LLINEZ+8,1O _

PRINTIÄ Please enter 'CM' for centunetersor ' ' or 1 s. “
' ggto select use again to enter tube diemeter unitTO 60601

' define end of if block60600 END IF

' IfclÄIgé4EZ = 4, then enter arc length again
INPUT "“,arclength

: If·:cruileng!t•h·<=I£'; then proupt user to input
IF ag.-c‘YengtEa=<0 THEN
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LOCATE LLINEZ+6,COLZ+22
COLOR 12,12
PRINT $PACE$I20)
COLOR 14,12
LOCATE LLINEZ+7,l5SGN!) 7591U _ _ _

PRINT_“ This xs not s valxd answer for the arc length. "LOCATE LLINE£+8»15
PRINT " Please entor a nurber greater then zero. "' goto select case sgaxn to enter arc length
GOTO 60601

' of if block
'+•·••·+•+•+++•++++++44«•·+++++M++•+++•+++++•·•+—••+++•+++++++0+

' If clärßä = 5, then input mits of src length again
INPUT "”,erclen•.nit•

' If units are inches Iin) or centineters Ice),
' continue program _ _

IF II|‘¢1G|'\.I'I1'g$*”I.|'1“) OR Iarc1enI.n1t$="IN")
OR Iarclenu}1t$=fc•n") OR (I|‘¢1¢I„I:I1'E*=°°cN“’ THEN

IF Isrclen¤.n1t$="1n") OR (l|"G1§"I.l‘\1‘t$=“IN")
THEN arclenUNIT$="I)¢HES" _

IF Iarclenu11t$="c•u") OR IarclenI.n1t$=“CH°')
THEN srcle•·¤II|IT$="CENTIMETERS"
GOTO 60666

' Eääuvits are not inches or centineters
: te%l user thot entry of ago lorhsgth qéits is invalid,esse 1 r r arc mx s

LOCATEP LLINEZ•':?éOL§•??
eng

CÜLX 12,12
PRINT SPACEN24)
COLOR 14,12
LOCATE LLINEZ+7,12SÜNÜ 75,10 _ _ _

PRINT " Thzs xs not s va11d entry
for the units of arc length. "LOCATE LLINE£+8,12 _

PRINT " Pleaso enter 'CM' for centxneters

'
for 'I)f' {or xnchesi 2 * 1 ih

_*
oseec case noenerarc uuSSTO 60601

·¤·
um

' define end of if block ‘
60666 ENO IF•

•+•+44++++0+++•—••++++•++44++++•++++++++••·+++++++++•+++++++
'6+++++•+•+0++•+•+++—•·•+•·•++·•·+++++0++++•+++++++•+++++++++••+

° If LLINEZ > 5, then continue prograe
CASE ELSE

' Oefine end of SELECT CASE structure
END SELECT

' Specifx color of writing ss dark cyan I3) end bsckgrousd
' as b ack IO)

COLOR 3rO

' Clear the Screen
CLS

' Goto ssbroutine ShowRollP•..¤p to display roller punp
' 1nformat1on

GOSIB $howRollPup

' Goto subroutine CheckRol1Pu¤p to check if roller png
' xnfornatxon IS correct

GOSIB CheckRollPurp

' Define end of SIBROUTINE 0oCorrectPup return to main6767 RETURN
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'====S=SSIl=I2=======I=322$32833222==!¤========I===S=!23===3

'== ¥·¤¤*-I IMPORTANT INFO ¤·¤¤·¤-¤ ==*2: 22'== Egäram name: disinfo.bas ==
'== up prog : d1.s1nfo.bak ==*22 :
. 2=III2===S8BI8I!=BSSSISSSISSBSS=2====S===832IIII===l=l=3=;=

I PROGRAM NRITTEN: 4-9-89 :
' PROGRAM MODIFIED: 5-17-89 '
''== PROGRAM NAME: disinfo.bas ==*2: 22
'== This prograe_calls szbroutines to display menu ==
'== boxes with patient information _te••perature names, =='=¤ timer names, and_ pgvp xnformatgon. Also, _ =='¤= correction of this information xs possible using ==
'== this program. ==*2: 22

'define DISINFO es a subroutine
DISINFO:

'tell conputer to start new mechine code seguent
Osegnent

Iäet placeZ==2 for return from escape key
'define pronptt as a shared variable passed to procechres
proupt9= 'Please enter "
'declare text as blue t2) end backgrouxd es black I2)Ealette 2,2_ ULOR 2,2
'turn function key menu across bottom offkey off ·
'CLEAR THE SCREEN
cls
'call snbroutine to draw PATIENT infantion box
QOSLB DRAMPATBOX

'call subroutine to dran PGP infomation box
909.8 DRANPIMPBOX

'call subroutine to draw TIMER infomation box
GOSLB DRANTIMEBOX

'call subroutine to dran TEMP infomation box
GCISL8 DRANTEMPBOX

'call subroutine to dran FG£TIGI KEY box
G0$l8 ORANFKBOX

'
Z2}!IISSESIISSBSSIBSBEIISBSIIBSISSSBSSIIIISSIIlllllllßällligefine end $l8R¢l|TINE DISINF0

''add

these prograes to save space in turbo basic
'editor
SIMZLUDE "c:\monitor1\•¤rxbox.bes“
SINCLUDE "c:\mon;tor1\patbox.bas"
SIMZLUDE “¢€\|l0h1*0f1\P\;I|])b0X•b3$'°
SINCLUDE "c:\monitor1\t1mebox.bas"
SINCLUDE "c:\monitor1\te¤pbox.bas"
SINZLUDE "c:\nonitor1\fkbox.bas"

'== ¤~¤·H¤ IMPORTANT INFO ¤¤·¤¤¤ ==*22 23
'== garggran name: men•.box.bas ==
if mp prog :¤••n¤.box.bak·'

PROGRAM NRITTEN: 4-9-89 °
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I ....EB9EB5’J-E'9E£E£EE=
‘i'”‘°’ :

: PPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
:ppp PROCEDURE NAME:MENUBOXPPP
Iäpp PROCEDURE TO DRAH MEN) BOXES FORDISPLAYPP

ppp
I

' Define MENJBOX eg e PROCEDURE
SIB MEN.B0Xlbegrow£,endrow£,be9co1Z,enndcolZ,17<C0LZ,BKC0LZl _
color TXCOLZ,BKCOLZ
'f'll bo 'th 1 f cho back rou·nd -
locatel:1nespecesZpr1;nt1gpace$le:;|colZ— olZ )
nex mespace .
itoptleät corgnor 17oca 6 row. begco .print msg: 211;
'borde t
for rr§=::gr::IZ+IPt¤ endooll-1
locete b6grow£,rrZ
prznt chr (2251
next rrZ
't ° t

pr1nt*chrgl127l
'xnpu x

°ri¢·nt_ side
for cc£=begrowZ+1 to •ndrowZ-1
locate ccZ,endco1Zpr1•é•t°g•9r$l 116)
nex .
'bottom ridnt corner
looate endrowlnendcoll
prxnt chr$( 118)

'bott borde
for r:;=endcolZ-1 to begco1Z+1 step -1
locate endrowZ,rrZprxrét c[}r$(215)
nex rr.
ibotionuläft gorner 17oca 6 row. begoo .
print chr$l120;

v1t ug 71 t 1or .= row.- .+ -locete
o mu

'
ep

prxnt chr$l11 1
next ccZ

'dofine end of procedure MEMBOXEND SUB

I===3=:2222=S===S========2232==lS22222====SI=======S==I=====

***9** IMPORTANT INFO ·l·¤··¤··!-¤· ==•== : PATBOX.b SS
==

Fä====3ISS2==322==222IB==22=========$==S===SS===I===$=S===;;

: PROGRAM HRITTEN: 4-9-89 :
: PROGRAM MDIFIED: 4-19-89 :
:PPP ppp
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:ppp SLBROUTINE NAME: DRAHPATBOX ppp
ßppg

$(BROUTINE TO DRAM PATIENT INFORMATION
BOX·PPP PPP
ßuwäagxne es

e'progto drew menu boxes

I'====2=3I=Il!I=!2==222222232Z2!232======2=2========!S======

'== print patient info box ==
'setTpelette color 6 to yellow (62)
PÄLE E 6962

'eet text color (TXCOLZ) end background color (BKCOLZ)

äääätäää
%fine_Igeginning end ending rows of menu box

'defing beginning end ending colume of menu box

**.:2:%::2
'cell Erocedure MEMBOX to menu box
call M MBOXIbegrow£,endrov•£,begoolZ,ersdcolZ,T><COLZ,BKCOLZ)
'locate and print headinglocate b¢¥rov•Z+1,beäzlZ+7
print "PA IENT INFO TICN: "
'print e blank line after heeding
locaäe begrowZ+2,begcolZ+5IIII

'print tient namelocate Z+3,begcolZ+g
prin " : "gpa

' ' t f t' t
print "SE : ")S X9

'print IDE of tient1 + rowlpg be 12 6
'print age end units of age on same line
locate beErowZ+6•begcolZ+ _
print "AG : "sAG §ÄGE|„I"I1‘t*
'print hei¢·•t_and units of heidst on eeue line
locate be¥rou£+7,begcolZ+3 _
print "ME GMT: “}h01#'•‘t§h‘t\„I‘\1t$

'print weid1t_and units of weijnt on eeme line
logate bo?row£+8,begcolZ•3 _
print "NE GMT: ")we1ght;wt¤.n1t$•

====!=8=I==2==8===========S=======l=I=3=S2==!=3=23====S=£l
'define end of edaroutine ORAHPATBOX
RETURN

·¤¤*** IMPORTANT INFO ¤·¤~¤—¤~¤ ==
'== B:gEram name: PlMPBOX.bes ·;·;
EE up prog : PLl1PBOX.bek EE

I PROGRAM HRITTEN: 4-9-89 :
: PROGRAM FDOIFIEO: 4-19-89 :
°PPPPPPPPPPPPP'PPP pw
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:ppp SIBROUTINE NAME: ORANPLMPBOX ppp
'sgg SLBROUTINE TO CORRECT DRAM PLMP INFORMATION BOX ä[ppp ppp

DRANPIMPBOX:

I22=S====2=!=S=S=S2=B=====SS2332222=S8B===S=3===S==========

'=====2======$$832222328282=============S=322===3====2==B2=
'== print puup info box ==
'open f a . o rea puup in
open "c:\|IJR‘II‘T'(;R1\p1¤p.dat" for input as 89

' d guuuup type f f°l
irruzaut 9,p•.¤uptyp•;°”

1
·

IF PlMPTYPE$="ROLLER“ THEN _ _ _ _Etggut 89,n1auberollersptmbedianueterptubadiauutäparclerugthparcleruzuité
' t 89 trokav lsiuspilr

°‘
° Z

' 1 pu•up.dat
u:lo::°89
'sat text oolor ITXCOLZI and background oolor (BKCOLZ)
TXCOLZ=15
BKc0LZ=1
'def' ' ° and end' rows f aenu bo

b•:ärow{=2
row£=9ELSE 7 2row.=

I:•ärowZ=8
ENO IF

'defin1;_2•girn··uing and ending oolums of aenu box

'all rooedura MEMJBOX to draw menu box
all MENJBOXI b•growZ•eu1drovuZ•be9oolZ,eu·udoolZ •TXCOLZ»BKCOLZ)

äloctte andpgiuirtooa
row.+ begco .+

print·"gt30D PUMI; I FORMATION: "
'print a blark line after heading
looate begrowZ+2,begoolZ+2
print ""
°°1°€° 1ä'1 1 1= ll pump'se is a or ro ar
IF PtßPTYPE$=¥ROLLER" THEN

I ° tsm? '··' Z ZZZZZZZZZooa a row.+ .
print

“I|;äP
TYPE: "LPLMPTYPES

'print hei¢1t and units of haiyat on sauna linelogata $owZ+¢•,ba?oolZ+2
print " ER OF RO LERS: 'UNJPBEROLLERS

'print weidwt and units of waidut on sauna linelogata ¥3ärowZ+5,be3colZ+Z
print " E DIAMETE : ")T\BEOIAI1ETER$T\BEDIAlNIT$

'print weight and units of weight on sanue line
logata ba3rowZ+6 ;begcolZ+2
print "AR LENGTH: °°|ARCLE%TH$ARCLENNIT$

display for pulsatila puup

' ' t punq type15;; 6° 7 2 begcol7 ae row.+ .+
pgizt "I|;äP TYPE: "sPlMPTYPE$
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'print stroke volune for pulsatile puuplocate beRrowZ+4,be2c¤lZ+2
d1splay$=;' _STROK VOLUME: I.!} cc"
print using dxsplayhstrokevol

ENO IF
'====S323=2=SSS8===I===I=======2222222233=2822I2=E=3=3=I=2=

°define end of snbroutine ORANPIMPBOX
RETURN

:== HBH IMPORTANT INFO HH¤ ==
S2

==°== ' Karen name: TEMPBOX.bas ==mp prog : TEMPBOX.bak i:

: PROGRAM HRITTEN: 4-9-89 :
: PROGRAM MODIFIEO: 5-07-89 I

:ppp $lBRt1|TINE NAME: ORAHTEMPBOX ppp

SIBRGJTINE TO CORRECT DRAM TEMP INFORMATIQI BOX gp':

Ü....................... .
·*ORAWTEMPBOX:

I'== print teuperature info box ==
palette 15•53

°set text color (TXCOLZ) and background color lBKCOLZ)
TXCOLZ=4
BKCOLZ=35
'definejéegirning and ending rows of aenu box

¤rowÄ=23
'defirß bszgiming and ending colums of menu box

'call Erocedare MEMBOX to draw menu box
call M MIBOXIbe9rowZ,endrowZ,becolZ,e•1dcolZ,T><COLZ,BKCOLZl
'locate and print heading
locate begrowZ+1,b•gcolZ+2
print "TEMPERATURE ROBE INFORMATIGI: "
'print a blank line after heading
locate begrowZ+2,begcolZ+Z
print °"'

' ' t tape t robe namelggrte begrJ;+g:gegolZ+3
print "TEMP I1 NAME: "sTEMP1$

' ' t tape tu robe nenelggge bearowr;+4::egolZ+3
print "TE P I2 NAME: “$TEMP2$

' ' t teeupe tu obe
lggglte begrowr;+5::egb1Z+3mm
print "TE P I3 NAME: "JTEMPBI

' ' t tempo tu obe name
lggälte beäProvI;;+6::egblZ+3
print "TE I4 NAME: "$TEHP4$

' ' t tempe t robelgcglteprint
"TE I5 NAME: “sTEMP5$
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' ' { tenupe { robe name
lggäteprint

"TE P 86 NAME: "sTEMP6$

IF 'TEIjPlNIT$$="CEL$IU$" thenétlnngEnit$="CEL$ILI$"
END I$nnpu1i{$="FARENHEIT"

' ' t tenpe tu '{

PRINT " T$ OF TEMPERATURE: "DTMPLNITO

end of snbroutine DRANTEMPBOX .
I

***** IHPORTANT INFO ·¤··10l··18l· ==
" =3

°== name: TIMEBOX.b¤ ==
prog : TIMEBOX.baR ==

I22222223I==22SBS=========222822====S2===III3IB==3I£3==322;;

Z PROGRAH HRITTEN: 4-09-89 '
' PROGRAM FDDIFIEO: 5-07-89 '
'

n•
IPPP
Zg SIBRGITINE NAME: DRAHTIMEBOX ä ·

Z; SISRGJTINE TO CORRECT DRAN TIMER INFORMATIGI BOXPPP
efxne es e I

DRANTIMEBOX:

I=====ll=====SI=ISI=S==I=l=3====I===S===3S=II8$=3=l=E==$===

Z== „ print {inner info box ==
_ PALETTE 6;6Z: PALETTE $•3

_Z_>%äL;e>ft color (TXCOLZI und background color (BKCOLZI
sn<con.2=s

:ä‘|'\;=gO§i|'I\i|'\§ end ending rows of nnenu box
rowZ=9

Ledefinigfléäginhing end ending column: of nenu box
'ca11 Erocedure MEMJBOX to draw menu box
call M M.B0X|begrowZ,endrowZ,begco1Z,en1dco1Z,T7<C0LZ•BKC0LZ)

oca e r .+ , co
.~•·i‘°°i'*°•..g'“"„„!’.§"£*...";"‘i9°.2

print "TI R NAMES: "

ipriint éine af};r5heading
oca e .+ ,begco .+

print ""
'print timer name
1 t Z 3 1Z 6

Q row.+
9’?

um
print "TIMER 82 NAM : "}TIME2$
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'print timer namelocate begrowZ+5,beEc0lZ+3
print "TI ER 83 NAM : "$TIME3$

' =====I=!===S=3S====3=====S2228=======3====S=l==3===8IB===S'define end of subroutine DRAMTIMEBOXRETURN

. ISSBBSSIIEIBSIBSIIIISSSSSSSS8222222=I8=I!E2=8llI!S==83=I==2
:s= emma INPORTANT INFO ·x«¤au»«x·¤· ==Il

=='== Bgggram name: FKBOX.bas ==
'== up prog : FKBOX.bak =='zs ==

: PROGRAM MRITTEN: 4-9-89 :
: PROGRAM IKIDIFIED: 5-17-89 :•
'ppp
:ppp SLBROUTINE NAME: DRAMFKBOX

SLBRIIJTINE TO CORRECT DRAM FUIZTIGI KEYBOXQpw
ppp

DRAMFKBOX:

'8====IIEBSSSSII=83=!==l=S3B==S2=====88=======l=Bl======8==
'SlSBSSISIS$282B233323I2!282B2S======3I28=lB=S==£====3==3==

'== print function key box at bottouu of scream ==
'3222S88==I=l=I======2I=========================3==========
'set text color ITXCOLZI end background color IBKCOLZ)
TXCOLZ=12
BKCOL£=O

'define imi end endi rows of menu box
rowA=2S

'define beginming end ending colunns of menu box

*.:22**** -1A=59
'call Erocechre MEMBOX to draw menu box _ _
all M NßOXIbegrowZ,endrow£,begco1Z,eu1dcolZ,T'><COL£•BKCOL£)
'locate end print instructions to userLXÄTE 21,3 _
PRINT "Press F1 for correction mode,"}
PRINT " F5 to continue; and ESC to exit prograe."

THIS LABEL MARKS LOOP THAT RINS UNTIL EITHER FUNCTION ¢
: KEY F1 OR F5 IS PRESSED g
°¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢9¢¢¢¢¢¢¢9¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
'label to rum loop until function keys f1 or f5 are pressed
FLNCKEY:

buffer to variable fkeyt

'beginning of SELECT CASE structure = variable
' xs FKEY
SELECT CASE FKEYS

'if fkey$="" Ino keystroke on keyboard buffer) thené^gEtg" abel FLIIZKEY to continue loop
SOTO FLIRKEY
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'+++++++•+•g++++++++++++++++++++++++++++++++++++++++++
'when functxon key ll) is pressed, send to
' correctxon subroutxne
CASE CHR$l0)+CHR$l59)
GOSIE KOREKTDISINFD
•++++++++++++++++++0+++++++++++++++++++++•++++++++•++•
'+++·•+·•++++g+++++++++++g++++++++•+++++++++++++++++++++
'when function key (5) xs pressed, send to
' CONTINUEIT subroutxne
CASE CHR$I0)+CHR$(67l
GOSUB CONTIMIEIT
'+++++++++4++++++·•·++++++++++++++++++++++++++++++++++++
:·g·;+':++++++ä+g•++:+g+++•+;':g+++g++2;++;;++++;;+++++++
x eyboar x xs x esx s then

' goto label F&KEY ltelduyntirceq loop)
cr

CA E ELSE
· GOTO FUNCKEY .

•+++g+++1++++++++++·•·+0+++++++6++++++++++++++++++++++·•+
'defxne end of SELECT CASE structure
END SELECT
'++1-++++•++++++++++++++++++++++++++++••++•+++++•++++++
'¢¢¢§¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢$¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
'defxne end of subroutxne DRANFKBOX
RETURN

zä StBRI1JTINE NAME: KOREKTDISINFO ä
, 'ppp SIBRUJTINE T0 CORRECT INFO FROM LAST DISPLAY SCREEN ppp

Ü................................................. .
' efxne •‘ S

‘r='•·r
E ·KOREKTDISINFO:

.888888888888888888888888888888888888888==88888I==8=888=8==

'== print function key box on screen ==•
88888888388=8==8=88==8888888828888=88==2===8888====88=88==

'set text color lTXCOLZ) end beckground color IBKCDLZ)
T>¢CDL#5
BKCOL#2

'defirno beginning end ending rows of menu boxärowgä
rowA=14 ·

'definlo lgggirning end ending colunns of menu box
.8

:ägg1#55

'cell Erocedure MEMBOX to draw merno box _
all M M.BOXlbegrowZ>endrow£,begcol£,erndcolZ•T'><COL£»BKCDLZ)

'locate end print heedignglocate bw·ow£+1,begco1A+3
prxnt "F TICN KEY FOR CDRRECTION"

'print e blenk line efter heading
locete begrowZ+2;begcolZ+2
print ""

'print function key info
locate begrowZ+3,begcolZ+3 _
prxnt "F1 Correct etxent Information"

'print function key info
locate begrowZ+4,be8c¤lZ+3 _
prxnt

”F2
Correct um Information"

'print function key info
locate begrowZ+5,beocolA+3
prxnt "F3 Correct xner Nemes"

'print function key infolocate begrowl+6,beocol£+3 _
prxnt "F4 Correct exp Names or Unxts"
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'print functipn key infp
logate begrowA·•·7,begcol4+3
print "F5 EXIT Correctxon Mode"

' THIS LABEL MARKS LOOP THAT RUNS LNTIL ONE OF THE ¢
: FUBKZTION KEYS F]., FZ: FS: F4; OR F5 IS PRESSEO E
'¢¢¢¢¢¢¢¢¢¢§¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢§¢¢¢¢¢¢¢¢¢¢¢§¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
'label marking loog to run until keyboard irput of F1,
' F; F5, F4, or F
getitridntz

'essign keyboard buffer to variable ekeyt
•key$=IN(E O

'+++t++g++++++++++++++++++++•+++•+++++++•g•++•++++++++
'beginnxng of SELECT CASE structure = variable
' is AKEY
SELECT CASE AKEYS

'g+++4++++++++++4+++++•++++4•++++++++•++•+++++•++••+++
'if ekey$="" Ino_keystroke on keyboard buffer) then
'ngoto abel getitridnt to continue loop

C E IIII

GOTO getitridnt

'++++4++++++++4++++++++Q++•++++++++++++++++++++++++++•
'when function key lll ie pressed, send to_ _
' KORRECTPATINFO subroutine to correct patient info
CASE CHR$(0)+CHR$l59)
GOSUB KORRECTPATINFO
'+++++++++++0++++4++++++f+++++++++++++•++++•++++++++••

'when function key (gl is pressed send to
' KORRECTEMP smbroutme to correct pusp info
CASE CHR$(0)+CHR$(60)
GOSIB KORRECTPUMP

'+4+++++0++++++++++#+++?f+++§+§+++++++++++++9+++++++++
'when function key t3) is pressed, send to
' KORRECTIMER subroutxne to correct timer names
CASE CHR$(0)+CHR$( 62)
GOSUB KORRECTIMER
'0+++++++4++++4++++0##+0++9+++f+++++++++++++++++++++++

'when function key I4} is pressed, send to _

' KORRECTPUMP subroutune to correct tesperature info
CASE CHR$(0)+CHR$l6S]
SOSLB KORRECTEMP

'++++4+++++++++++++••++g+++++++++++++++++++++++++••+++
'when function key (5) is pressed, send to
° EXITCOR subroutme to exit correction node
CASE CHR$(0)+CHR$(64)
GOSLB EXITCOR

1 l xnpu 18 1hg _B$1 s _

é^;2,Ee§Ef5 then goto lggel getitright (continue loop)
GOTO getitright

°+9+++%+++++++++++++++++++4+++++++++++++++++++++++++++
'define end of SELECT CASE structure
END SELECT
'¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢

'define end of smbroutine
RETURN
°PPPPPPPPPPPPPPPPPPPP'wv pw
'ppp SLBRGJTINE NAME: CGITIMJEIT ppp'ppp ppp
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'ppp SLBROUTINE TO CONTINJE MONITORIIB PROGRAM ppp'ppp ppp
G

.é:NTB'ä"{¥„."°°€IT‘&¤¥¥ßBEE°°°°°°°°° """
'define end of subroutine CONTIMJEITRETURN mainl

:ä SlBR(I.1TINE NAME: KORRECTPATINFO ä
$\BR¢I1TINE TO CORRECT PATIENT INFORMATIIN äPPP PPP•............,..............................................‘ efme ·· A • es e «=‘•Y

KORRECTPATINFO:
'define text color as navy blue (1) end background es' lift blue I3)
COLO 193

étiéear the screen
°define row end coluen locating text

ESÜZ.
°s¤.broutine to show patient informationG0$|.18 SHONPATINFO
'subroutine to check end correct patient infoGOSLB CHECKPATINF0 _
'subroutine to file patient infoGOSUB FILEPAT

display ell info again
'define end of subroutine KORRECTPATINFO
RETURN
.,„..„.„....•.......„„....„........„.„..•...........„.„.„

SLBROUTINE NAME: KORRECTPLNP g

$I.BRO.1TINE T0 CORRECT PIMP INFORMATIGI g
jppp ppp

' efine " Hm' es a
«=‘•|‘

KORRECTPIMP:
gogor 3 llidwt blue) to pallete jar 9

goégr 0 lbleck) to pellete jar 59
'define color of text es palette color 3 end
' background color es palette color 0COLOR •O ~
äéear the screen
'define row end colunn locating text

ä3{‘¢?25
'locate text on screen lrovucoluenlLOCATE ROWZ+5»20
' ' t t type f Pu? reen

"guznfgulvp ypegß ' b og Sam was previously selected."

'locate text on screen lrov•>colunn)LOCATE RONZ+7»28
'esk if puuR_type is correctPRINT "Is t is correct (Y/N)?

Appcndix B. SOFTWARE LISTING 20)



Lä3<äatéeRä:ät80r£8scmm (row,colu¤m)
.+ ,

Lägsareswer to question
'if the answer is no, then call subroutines to
' get new pump type and pump parameters, then out' of loop to con inue
E3Z2¥E°2..?5.ä6°2¤•

9
PRINT $PACE$(58)cl-SIP (AN$$="N") OR (ANS$="n") THEN

CALL PIMPTYPE(PlMPTYPE$)
CALL PUMPPARAMETERSI PUMPTYPEO)
GOTO 7089

ENO IF
'”f

° (pump ° t) then'1
call sägroutinsgrtgcshäw and

' correct ro ler pung infoIF (ANS$=“¥") O (ANS$="Y") THEN
IF PUMPTY E$="ROLLER" THEN

. E6-)§OR 0,0
GOSUB SHOIROLLPLMP

GOSUB CHECKROLLPUMP

' l °f pump type ' t then 'räsatile pump, ggrtgcutines t0x:h:w
correc pump in 0

Eäü
GOSI.8 SHOHPULSE
GO$I.8 PULSEPUMP

ENO IF
I *°°°“ ‘%r8"$S'é3"'

if block
'if program gets_t0 here, then answer to pump
' täge question is not y or ny goto invalidanswer
' s routine and then to line 6 708
locate rowZ+lO,20
CALL INVALIDANSHER (AN$$)
GOTO 60708

'clear the screen7089 gpéor 3,0

goäor 3 (light blue) to pallete jar 3
9

poäor 0 (black) to pallete jar 0
9

to file puup information
display all info again

'define end of subroutine KORRECTPLHP
RETURN
:PPPPPPPPPP::,0:

SUBRUJTINE NAME: KORRECTIMER ggg

zggg SLBRGJTINE TO CORRECT TIMERINFORMATIONUPPP
PPP

'pßefine as
aKORRECTIMER:

'define 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 coluun locating text
ROHZ=3
COLZ=25

'subroutine to display tiaer names
GOSt! TIMEDISP

'snbroutine to check and correct timer names
GOSt! CIIECKTIMERNAME

'begin select casa structure == variable
' 18 111neZ _
'select case llineZ
'if_llineZ is 1 then goto stbroutine
' filetunel to file tmel name
'case 1
' GOSI! FILETIMEI

'if_llineZ is 2 then goto stbroutine
' fxletmez to file tme2 name
'case 2
' GOSt! FILETIME2

'if_llineZ is 3 then goto subroutine
' filetmeä to file time! name
'case 3
' GOSt! FILETIME3

'define end of case select structure
'end select
'+++++++++++•++en+++•+++++++++++++++++•++++++•++
's¤.brot6¤§év£¤Fäo display all info again
'define end of subroutine KORRECTIMER
RETURN

Zppp St!ROUTINE NAME: KORRECTEMP ppp

St!R(l.ITINE T0 CORRECT TEHPERATURE INFORMATIQI gg:
Ü'

Befine :4* °1· as a «=‘•
KORRECTEMP:

goägr 62 (yellow) to pellete jar 0 I

'define text color as blue (9) and background as
' Eelette color 0

CO OR 9:O

'clear the screen
CLS

'define row and column locating text
RONZ=3
COLZ=21

'locate text o•n screen (rovncolwn)
LOCATE RONZ+5»15

' ° t t type f pusp reenth: units Z? ¥€„p•«~•+¤•—• ••~• ··m«p•.¤1m··.·-
'locate text on screen (romcolum)
LOCATE RONZ+7»7

'ask if puugjtype is correct
PRINT "Is t is correct (Y/N)?

'locate text on screen tromcoltnnl
LOCATE ROHZ+8»7
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xgéäanswer tc qu•s{ion
'if the answer is no, {hen cell subrou{ines to
' get new {enperature u1i{s parameters, {hen cut' of locp tc continue
1607 CO OR 9,0
LOCATE RONZ+10,17
PRINT $PACE$l60)P^L1éRTEAräSä="N") OR (AN$$="n"l THEN

P
CALL Ge{TEMPu·1'{l{e••p¤n°t S)

COLOR 9,0 x S
GOTO 1710

ENO IF

'if answer is yes lteup units ar•_ccrrec{), {hen' display {em: names for correc{1on
F AN$$="y") OR lAN$$="Y") THEN1710 PALEEE 0,0

GOSLB TEMPDISP
GOSLB CHECKTEMPNAMES

I t°

°°" ‘%18'2%ä"
'define end cf if block

ENO IF

"f { { he {hen { {·‘„„2¥2°§„¥2„2 12 mi'; QT nyaäävgrincalignswer
' subrou ine end {hen {0 line 16 7
LOCATE RONZ+10,17RZIXRLIDANSHER lANS$)

' ' 1 0Iblack){ ll{' 0"° ° ° "'
's•..bro¤6•§ä•§Fäc display all info again
'define end of s¤.brcu{in• KORRECTEMP
RETURN

SLBROUTINE NAME:EXITCOR·

SLBROUTINE TO EXIT CORRECTIGI MOE g
[ppp pw

éx¥EöR°
'”
" '

°°“'°* {
display all info again

l
'define end cf s¤.brou{ine EXITCORRETURN
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I=2=2==3!I3{==2=2===B=32=8===============2======S====2=====3

'== *4%*4%* IMPORTANT INFO ***4%* ==*2: =:'== grgaram name: rummombas ==
'== a up prog : runmombak ==*:2 23
'SESBIISIIS===E====3==I=8==2==S===========S=3=!H23=S=I=8!S==

: PROGRAM HRITTEN: 4-16-89 :
' PROGRAM FDOIFIED: 5-17-89 '
'== PROGRAM NAME: runmon.bas ==*:2 22
'== This subroutine calls subroutines that monitor : ==*22 SI
'== 4% six temperetures input_es analog voltages ==•=:

es Rump rate input as digital voltages ==•==
* b content irput as arpalog voltages =='== 4: Venoue Oxm Saturation 1n_as analog voltages ==

'== *
Arterial gen Saturation in as ana og vol ages =='== 4% three timers ==

'== * current time ==*22 23
'== Additionally, the ESCAPE KEY_is set up to exit ==
'== the eetire monitoring program in this suleroutine. ==
'== Function key 5_is se to_return to the display ==
'== screen. Function key 6 is set te do graglgs o ==
'== either two teuperatures versus time or t Oxygen ==
'== consumption parameters (Hb content, AO2 sat, o2 ==
'== sat, armd Oxygen Consuvptionl versus time. ==*2: 23
'== Also, this subroutine calls subroutines to cempute ==
'== output, normal blood flow rate lusing patient ==
'== Q surface area and weijmti, and the oxygen =='== con ent. ==*2: 22

'
==S=38==SBBI8!=S2!II==2SIISISSISSSSSIHISIIIIISISSSSSSSISSSS

'define RINON as a subroutine
RlN%:
'turn timer off
timer off
'äet placeZ=3 for return from escape 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 scream
cls
iinitialiägoloop counter

flag to display current tim
'call subroutine to initialize for monitoring
GOSI8 INITIUN
'updat t t' 0.75 econd
ongßätime'

THE LABEL ==RLNIT== MARKS THE LOOP THAT THE PROGRAM
: STAYS IN HHILE IINITORINS

QINIT:
'sef sfarf fame equal fo varx;BIe ffiismneettii:m1•ee=timer
Qäte punp frequency EE conpute SIE
'f ow rate
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.gos¤.b puucal

'ägto $mI"0U¥_1I‘\§ FKSÄT to get _ _
' D conversxon values and dxspla digital values
'of H8, OXY SAT IN, and OXY
SA_gos•.bhb0X$AT .

·pp;E$EP«°‘6$?
‘"°

°
'igto $$|‘0U¥_1hB GETIT to gef _ _
' D conversion values and display digital values
'of temperature on screen
'gosnb getxt

§§$E{}T°‘6§"‘ "°'°"‘"° °"
' \\\}\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'define end of subroutme RUIKN
return

::|i1:s:d|:i>mra•¤s to save space in
SINCLUDE "c:\monitor\surfare.bas"
OIMZLUDE "c:\:•on;tor\hb.bas"
SINCLUDE °'c : \non;tor\6ten;.bas"
GINCLUDE "c:\mong.tor\curtim.bas"
SIMZLUDE “¢¥\N0h1l0P\8{lM8P2•bIS°°
SINZLUDE °'c:\non;tor\addodoc.bas"
SIMZLUDE "c:\mon;tor\d1gat.bas"
SINCLUDE "c: \mon;tor\daut .bes"‘ SINCLUDE "c:\mon;.tor\p1.ug•col.bas"
SIMZLUDE "c:\mon;tor\in1to:wd.bas"
SINCLUDE "c:\nof;tor\drawman.bas°' ~SINZLUDE "c:\mon;tor\tmp«•anbx.bas"QINCLUDE "c:\nonitor¤m"§mar·bx.bas"
OIMZLIDE "c:\mon;tor xm¤n.bes"
SINCLUDE "c:\¤•on1tor\groph3.bas"

xxaaas IMPORTANT INF:) aaaas-x· ==
'== =='== B::aram name: initend.bas ==
:=== mp prog : 1n1tend.bak ==B2 22

: PROGRAH NRITTEN: 4-16-89 :
' PROGRAM MODIFIED: 5-17-89 '
·==2I====2==S======2==I2!======I==!==SI=S=3==I=I=I=S==8=====

'===3!2==3=I=l2222=2==3B2==322222=====S=8==£=2=S===3========

:== SUBRGJTINE: INITMDN EE
:== This subroutine sets :.9 for monitoring öf variables EE
I
;;===S22====2========222=2=B===3=====ä=S=82=3=2======I===;;[define initmon as szbroutine

znztmon:

:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\o‘F unusäKeyskey(5)
stop

key(6) stop
|}eyl7l stop

°¥urn xnusä ¥u·schon Keys
o‘FF

keyl5) off
|}eyl6l off

:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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°set utßraßping for function key $ _
'when_ it f @5) w111_r•turn to disinfo aubroutina'tokdiigäay igogunätion and correctxon mode
9h By QGS B

'turn fm!} onkeyl!3) on
'\I

go graph3 e,
PI PBIIB BPSog keyllä gosub GRAPH3

'Ern WIG] on
kaylél on

'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'locate and print function at bottom of screen
éä:äRc•z13r to blua text and ste background

1

'locate and print fk1
LOCÄTE 2219
PRINT"F1=START T1"

'locate and print fk2
LDCATE 2319
PRINT"F2=$TART T2"

'locate and print fk3
LOCATE 22,27
PRINT"F3=START T3"
'locate and print fk5
LDCATE 23,27
PRINT"F5=DI$PLAY"

'locata and print fk6
LXÄTE 2212
PRINT"F6=GRAPH"
°1ocate and print fk8
LOCATE 2312
PRINT"F8=UPDATE T3"
'locata and print fk9
LOCÄTE 2218
PRINT"F9= UPDATE T2"

°1ocat• and print fk10
LXÄTE 2318
PRINT"F10=¢UPDATE T1"
'1 t and ' t capa kL¤3§?¤°z;,6."""

°‘
°"PRINT"E$C TD EXIT"

'\\\\\\\\\\\\\\\\§\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
;turn*•v•$f•t trapping off

BVBH 0•

to:caIIrcaa

pulp'¢aIISEPOUTITIB to arlw Pi¥1B|"I¥ xnto Eöx
qosub patnonbx

I‘0U;|'B0|‘lIIBIf|)|®fIl0I‘1f\Q X

‘C3II SETOUEIHB to a|‘IN Ex I!„S¥I.hQ H5 CG’\¥B|’\E1
'V02bsat, AO2 sat, and Oxygen consunption
908 Hb0><I•0|'I
°¢2lbII PGII-BIEIHB to aI"BW ¥1||IB!‘ Ex
gos IX x
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'oall sßfroutxnf tv; atgäw monitozxng Extlzäting
' pump ca cu a ou u c ua puap
' outputifpgrid norma1iz flow,r:tesQosub drawmon
'caII_sE_routine to mxhalxze Htääöl-a EECALL 1h1*‘&”Z8¢)

' call prooeäre to gompute Ey surface area of patient
' body surface area 1n_square meters _
CALL SurArealhe1d*1t,htu1it$,we1d·1t,wtuut$,surfare•,wate)
'Ern event treppxng onfevent on
'set Lp trappzng for computer's internal dä
'turn timer onTIMER (N

:::*II sääsnéuntxxysto set up event trapping for timers
qosmb atimer
'aäfine E of $mI*0U¥1hO inztmonreturn

•2222I222I2222232222222222222222222222222222222232222Sf-22222

'== SLBROUTINE NAME: BACK ==
'== ==
'== This s1.broutine_returns to disinfo sgbroutine ==
:== to display all info and show oorrection mode. ==
22 22

'
2222222222222222222222222222222v2222222l2222222222I2I2I2I222

'defina back as a subroutine
back:
'turn timer off
timer off
·;:;og)f;n;g;ion of all function keys
key(2) stop
keyl3) stop
keyl4l stop
key(5l stop
keyl6) stop
keyl7l stop
keylßl stop
keyI9) stop
key(10) stop

'turn all uwsed function keys off
keyll) off
keyI2) off
keyl3) off
keyI4) off .
keyl5) off
keytél off
key(7) off

e oä°"{$}
°€¥

M5: 10) nn
'return to disinfo snbroutine to display all info'and äot_to oorrection mode .
goto xsinfo

'dgfine end of snbroutine back
C-:2;"2:222222222222222222222222222222222222222222222222222222

'2222222222I222222222222222222222222222223$22l22222222222222

:== ¤-¤~¤~¤¤ IMPORTANT INF0 ¤·¤¤¤·¤ EE
'== name: PATI‘DbBX.bas ==
‘== a up prog : PATMONBX.bak ==
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*=s
==

.282882282822282282888222828288282228=822==28222222222222282

: PROGRAM MRITTEN: 5-08-89 :
: PROGRAM MODIFIED: 5-08-89 :
:PPPPPPPPPPPPPPPPPPPPPP
'PPP PPPIppp SLBRGJTINE NAME: PATKIBOX ppp

SIBRGITINE T0 DRAM PATIENT INFOMATION BOX sg:
[ppp pw

o .· A
••PATIIIFBX:
'set text color (TXCOLZ) end backgrousd color (BKCOLZITXCOLZ=5

BKCOLZ=1
color txcolZ,bkcolZ
'def' ' ° end end' f boxäßzgzzrsnxng _ ing rows o nenu x
eendrow£=8

'definelgegirsrsing end ending colums of menu box

•endcolZé45
'cell nirocechre MEMß0X to dran menu box'call Mß0X( BbbegrowZ;eendrouZ ,BbbegcolZ;•e:sdco1Z,T'>¢COLZ,BKCOLZ)
'locate and print ces for blue backgrousdl t bbbegowZgäste

ce {48),
EocatesEäbegro1nZ+1 »bbbe9colZ
print space (68)

'locete end print tient nene title
LOCATErowZPRINT

"Bm: "'
'locete end print tient nameLocus BbbegrowZ,BKe?colZ+5
PRINT patnanse$+space$ 1)

'locate end print title for_ hospital id nudsser of patient
LOCATE Bbbe§r~owA+1•BbbegcolA
PRINT " ID : "
'l tend 'tho'tl'dn•..¤be f t't

"' ‘°"PRINT IDMM +space$(1)

'define end of ssbroutine PATTIIBX returnreturn

'
882888888882888828888I888822822822828I888888822888288882282

:== *¤·¤H· IMPORTANT INFO ¤*¤¤* ==
28 88

'== name: TMP)‘DtBX.bas ==:== up prog : TMPtD)BX.bak EE
';;I282222882822=882228282222222222828888828888888I8888222;;

: PROGRAM MRITTEN: 4-25-89 :
: PROGRAM MODIFIED: 5-08-89 :

SLBRGJTINE NAME:TMPMONBOX'gppg

SUBROUTINE TO DRAM MGIITORING TEMPERATURE BOX EQppp ppp
'SUBROUTINE TD ISP A T M MDNITO NF0
TMPMOIBX:
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éätgälztgg color 6 to yellow (62)
D

'set text color (TXCOL2) ard background color (BKCOL2)TXCO\.Z=3
B|(COL2=Z
'define_begir·ning and erding rows of menu box

'::s¤„.w·é:;
'definriyläginning and ending colunns of nenu boxbbagco .
erdcol2=66
'callrßrocedure MEMQOX to draw menu boxcall N.BOX(bbegrow£•endrow2,bbegcol2,erdcol2,1'><COL2,BKCOL2)
'definsyxqriable for display
'sgt czlgr as red text ard yellow backgroud
¢0 OF 9 ·

names to array t•¤p¢
TEMP$( 1 )=TEMPl$
TEMP$( 2 )=TEMP2$
TEMP$( 3 )=TEMP3$
'I’EMP$( 4 )=TEMP4$TEMP$( 5 )=TEMP5$
TEMP$( 6 )=TEMP6$

' ° bb ' t' f t 't
ELSE TMPU$="F"

iäcoeäaäeband mnt titleiyoz boxr . bbagco .+
PRINT " TESPERATURE PROBES

“

'locate ard print NAME of tenp probe ard units or not
' cornected messageLDCATE bbegrow2+2,bbe8co12+2
IF ITEMPSI )="N/C") O (TEMP$(1)="n/c") TMENELSEINT "TEMP 81 IS PDT C0tNECTED'°

ESERTETEEPIS 7 2 bbegcol7 65e row .+ .+
ENSRINT C!·|R$?248)+TMPU$

'locate ard print NAME of term probe ard units or not

r . .;„„„ „„*·“
w:;=•„„,.3.„„..

IF (TEMP2?g)="N/C3) O (TEMP$(2)="n/c") THENELSEINT "TEMP 82 IS NOT COONECTEO"
PRINT TEMPZSLOCATE bbegrow2+2 bbegcol2+33Eßäuhcnns z¤a1+1*{1r~us
'locate ard print NAME of tem: probe ard units or not
' connected messageLOCATE bbegrow2+4,bbeEcol2+34
IF (TEMP$( l="N/C") O (TEMP$(5)="n/c") TMEN

ELSEINT "TEMP 83 IS NOT CONIECTED"
PRINT TEMPSSL0cATE bbeg Z 4 bb•gco1Z 17

'locate and print NAME of tenp probe ard units or not
' connected messageLOCATE bbe2row2+5,bbeacol2+3
IF lTEMP$( )="N/C") O (TEMP$(4)="n/c") THEN

ELSEINT "TEMP O4 IS NOT CONNECTED"
PRINT TEMP4$
LOCATE bb 2+5 bbegcol2+25mumEND

IF
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'locate end print NAME of teup probe end units or not
' connected messageLOCATE bbegrowZ+6 ,bbggcolZ+5IF ITEMPSI l='°N/C") lTEMP$l5l="n/c") THENELSEINT "TEMP 85 IS NOT CGNECTED"

'CSé%6"*”"‘° 7 6 66.,,.667 25bbs? .+ '.+!é•§äN}’FCHR$ %)+TMPU$

:locete ::3 of temp probe end units or not
LOCATE bbe2rowZ+7,bbeR•:olZ+3IF ITEMPSI l="N/C"! O tTEMP$l6l="n/c"l THEN
ELSEINT "TEHP 86 IS MT CONNECTED"PRINT TEMP6$ _
LOCATE bb•?rowZ+7,bbegco1Z+25

'dgfine end of snbroutine ‘|MPFI'lBXre urn•

IMPORTANT INFO HH! ==== ==°*‘
2 MBOXKN.be =

prog : H80X(N.bek· =;

'
S=3=3I3ISI=SI=I===S=B=8=S=8=ll==2=l=I8=ll=lS8$8Il==IS=II=;:

: PROGRAM MRITTEM: 5-08-89 •
I

: PROGRAM MODIFIED: 5-08-89 • '
•
I

:m SLBROUTINE NAME: H80>M¤I

SLBROUTINE TO DRAM MONITORIM
BOX'pppDISPLAYS H8, VO2, A02, & O2 CONSLMPTIGJ ppp
:PPP ppp

I
't ltt 1 3tcyenl59l,6ä‘i66'ä 2,63 °° °' °
'set text color ITXCOLZI end background color IBKCOLZ)TXCOL£=38KCOLZ=25
};bdefinr:w§:2irning end ending rows of menu box

rowA=22
'definelggginning end ending colums of eenu box
mäü.6
'call Erocedure MENQOX to draw menu box _ _
cell M NlBOXlI·begrow£,hbendrowd,hbe9col£,I‘•b•r1dcol£,T><COLA,BKCOLZ)
‘set color to blue text end white backgroundcolor 5,14
'1 t and 'tt't1 f |·••mog1ob° t
PRINT "Hemoglobm Content = gm/dl"

'set color to blue text end white beckgrousdcolor 9,15
itligeägehggdggpggigtztitle foizegterial oxygen seturetion
PRINT "Arterxel Oxygen turetion = Z"
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'set color to blue {ext end vdnite backgroundcolor 9,15

Zitljgzeée end prignt3titleg;gi·zs;:nous oxygen saturetion
PRINT "Venous Oxygen Se uration = Z"

'set color to blue {ext end vdnite beckgroundcolor 9,15
'l { end ' { t“{1 f xygen t'
PRINT “Oxygen Consurption = ccO2/ein"

°define end of snbroutine hboxuonreturn

' IMPORTANT INFO ¤·**!·¤ =='es
=='== ggärem nemo: 0RA|·|‘IH.bes ==

'== LQ prog : 0RAl·H(H.bek =='s= ==

Z PROGRAM NRITTEN: 4-25-89 Z
Z PROGRAM IIIDIFIED: 5-08-89 Z
:

SISRIIJTINE NAME: DRANIJN
pps:

'gg SIBRUJTINE TO DRAM IINITORIIGBOX[mw
mw

'$B:·F • •
· -

TFÜ •· •

DRAHIIN:

' t l tt l 3 t IS9),,3.+22 2,53 °°
°‘“

°
°""‘

'set text color ITXCOLZI end beckground color IBKCOLZ)TXC¤LZ=0BKC¤LZ=1 ·
'define beginning end ending rows of menu box::ärow{=21

row£=33
°defir]n; Igginning end ending colums of menu box

.2

=:aglZ=45
'cell rocedure MEMBOX to drew menu box

cell'locete end print title_for blood pump in use _
'if puma type is gulsetile, need to center on {op lineIF gumRtype$="PUL ATILE" THENC LO ,4

LOCATE begrowZ,be&ä:1Z+6
PRINT SPA E$I11+P TYPEM" BLOOD PIHP IN USE "Eggs, puma type is roller, need to center on top line
COLOR OaßLOCATE begrowZ,be&äo1Z+3
PRINT SPA E$I11+P PTYPE$s" BLOOD PIHP IN ISE "

'define end of if block
END IF

p;i;t titlelnyfzr celculeted pix output
.+ begco .+

PRINT "Cälmeted Puup Output = ml/min"

'locete end print title for ectuel pup output
COLOR Ü•4
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LOCATE Z 3 12 4PRINT Jiggurgii Pump ätput = ml/min"
'locate and print title for blood flow rate
E8é2¥5°•;" 7.5row. .
PRINT "BESOO FLOÜ TE = ml/ein/kg"

'locate and print title for blood flow rate

(ISgtZ_gTE11;:grow7+6 begcol7+2
PRINT "

° S é ml/ein/wm"
'define end of subroutine dravmonreturn

'

I S=$SI!IIIIIIIIBII=Sl=B8SZISSSSBSSSSIISSESESSISSISSIIIISSSSS

:2: ¤·¤—¤·¤·¤· IMPORTANT INFO HH! Ef
'== gzzram name: ADOAOOC.BA$ ==:¤= sp prog : AOOAOOC.BAK ==
l=

==I'

PROGRAH HRITTEN: 3-30-09 ==' ==
' PROGRAM FDOIFIED: 5-17-B9 ==

PROGRAM NAME: AOOAOOC.BAS ==
'== This prograe contains subroutines: ;;

· :== gdgn
{

==
S2 gggmql g :3

' == computetemperature == -'== mit ==
'== crash. ==
'== ==

z: Snhreutine adin(reg1Z,gainZ,c1sanZ,valueZ)
:

'·¤· Used to get one valm 12 bit digital value from an *
I: analog uput.

:
' I { 12 I t R ' { f dat·S

""“
'°°

“
°°°' 1°„—2äZ12$12„ boa:d S

1 . n r ain?S ·„7 1 1 é""° ?‘ä°‘i°ä’£1 S
'¤

ga wa
full scale’=,10 / 2¢gain *'·¤ Integer A/0 ohansel (0-7) l

:: Output valueA Integer 12 bit value (0-4095)
:

'H This subroutine closely resembles {hat of page 10-4 H
'·¤··¤· of the User Manual for OT280l-A Series Single Board ·¤~¤·
'·¤·¤· Analog and Digital I/O Systems for {he IBM Personal ·¤*
:·¤~¤· Compu er. H

'defino adin as a_s¤.br0utine
SLB ad1n(reg1Z,ga1nZ5chanZ•valueZ)
'define reg21 lowZ• hi¢sZ s local variables {0
' {his subroutzne
LOCAL reglZ»lowZ7hidsZ

'define reg2Z es base address +1 which defines
' address of coumand register and status register
regZZ=reg2Z+1

'call_procedure to initialize 0T2801-A board
CALL 1n1{(&H2ac)

' this_HAIT statement causes the program to loop
' gstil bit 2 of {he status register (ready bit)
' xs set. The program {has goes on to {1se next
' executable statement
NAIT reg2Z,&Hf
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'this OUT command writes the comrand "C" (READ
éue/D IM)é1;0I:;$) to reg2Z (the command register)

PBQ ,9

' this_HAI1' statement causes the program to loop
' until b1t 1 (DATA_IN FULL flag) o regZZ (the
' status register) 15 elear. This rantees
' that the command register is empgynand can
' legally have a connand written to it.
NAIT |‘CgZÄ;&H2»&HZ

' thie
OU‘I'

eoumnend writes the command value of
' ga1nZ ughich IS 0 (the gaen code) to reg1Z&n_wh1ch1}s theyßata In Register

FCQ •)gl1 •

' this_NAI1’ statement causes the program to loop
' until b1t 1. (0ATA_IN FULL flag) o reg2Z (the
' status register) IS elear._Th1s guarantees
° that the command reg1ster_1s emp y_and can
' legally have a coumnand written to 1t.
HAIT reg2£,&H4,&H4

' this OUT eommend writes_the coumnand valge of
' whieh IS passed into the subroutxne
' (1hdent1f1es the channel_to get data) to reg1Z&n_wh1chZ71s the Data In Register

POQ •; •

' this_HAI1' statement causes the program to loop
' \:I‘\*11 b1t 0 (Oata_0ut Ready) or b1t 2 (Ready)
' 1n the Statue Register IS set. Then, reads;“I_l:_ata Ozetaäegister

PGQ •;

' this INP statement causes the value of L9wZ_to
' be read from the Data Out Register. This 18 the' low lage of the A/D conversion
LowZ = I (reg1Z)

' this HAIT statement causes the p ram to loop. . "°9
' gntil bit 0 (Data_Out Ready) or b1t 2 (Rdy)
' Ih the Statue RBQISIOP IS set. Then, readsßugata Ozgtaßgguter

TOQ •9

' this INP statement causes the value of Hidnl to
' be read from the Date Out Register. Th1s IS theofzßhe A/0 conversion
1 . = reg .

' generate the 12 bit nudaer
valueZ=lowZ+h1dnZ·¤256

' this HAIT statement ceuses the program to loop _
' until b1t 2 (ready b1t) of reg2Z the status register)
' is set. The program then goes on to the nextstatement

•!

' check error fleäIfP(IN):(reg2Z) zu &H80) the·n
rin "e ror "'call crgeh subroutine to clear data translation

' board Ih case of error
Enga.11 crash(reg1Z)

1
édngfig end of snbroutine adin

s

'
222222222222222222222222222222222222222222222222222=2I22222

fl vnocsuuas ume: comrrs SZ
22 22

'== THIS PROCEOURE COMPUTES OECIMAL VALUES OF ANALOG ==VOLTAGE FRG1 ANALOG
INPUTS'2;2222222222222222222222222222222222222222222222222222222;;
' PROGRAM KIDIFIED: 3-27-89

*** *'·¤·* This subroutine closely resembles that of page 10-4 H
'*·¤ of the User Manual for l)T2801—A Series S1ngle Board **'¤··¤ Analog and Digital I/O Systems for the IBM Personal H
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'M! Compu{er. *¤·
'define progedure name as COMPUTE
'passed variables are: _ _
' GAINA = gem defined for DT2801-A _
' SG£ = mary value of A/D eonversion
' VALUE8 = deoxmal value of A/D conversion
S18 CG1PUfE(GAIhlZ•SGZ»VALUE8)

'+ oo«pu{e decimal value of A/D oonversion vol{age •
:•+•+++1-+++•+••+++++++++++++++++++++++++++++++++++++++•++++
'oompu{• oonversion {o decinal value
fac{or8 = l10/4099 l/GAINA
'oo«pu{e •.ni.vol{ value
|f1i•V01‘t$, = sgZ*fao{or8

'co:Eu{e anal vol{age value i { {o desired channel
VAL I = •.mi.3gl{s#*2 - (10/GAINIY.;

'+++9+++++•·+•+•++++++g+++++++•+•+++++••++++++++++++·•··•·+++•+•
'define end of subrouhne
END S18

'== ==:== PROCEDURE NAME: COMPUTETEMPERATURE ==
'== THIS PROCEDURE CQIPUTES AND UPDATES THE VALUES ==:== DF TEMPERATURE AND DISPLAYS THEM ON THE SCREEN ==
== 22

'
22223====B338=S88!==2==S=3=I3II===l2S3£llIISISSSSSSISIISESB '

' PROGRAM MDIFIED: 3-27-89
'define proeedure name as CGIPUTETEMPERATURE
'passed variables are: _
' TMPLNITS = u·u{s of {e••pera{ure _
' VALUEQ = decimal value of A/D oonversion
° TEMPVALUE8 = deomal value of {e¤pera{ure

Slß C(I1PUTETEI‘I*ERA1'l!RE(TMPLNIT$»VALUE8;TEMPVALUE8 )

••
oompu{e value of {empera{ur• •

:+0•++++•+·•·+++++++++++•+++++++++•++++++++++++•++++++•+•++•+
'if {empera{ur• •.ni{s are degrees oelsius {hen
'ooupu{•_value of {empera{ure using oelsius _
'oonversion fac{or for {empera{ure de{ec{ion devioe
IF TMPtNIT$="CELSIUS“ THENTEMPVALUE8=VALUE8/0 . 01999
'else oo••9u{• value of {e¤pera{ure for farenhei{'uu{s using farenhei{ conversion fac{or foréügeéperature de{eo{1on device
_ TEMPVALUE8=VALUE8/0 . 090
'end if block
END IF

•+++++++·•+++++++++++++9+•++++6+++++++++++++++++++++++++++++
'define end of subrouhne
END Slß
' 22SS!22=!========I=S=====I2===3=S=I====B$I8S===B===l=======

I: Sxbrou{ine ini{(reg1Z) ::¤ Used {o ini{ialize {he da{a {ransla{ion A/D board ia:es
'·¤ Inpu{ reg1Z _ N
:·l· In{eger Reg1s{er of da{a {ransla{ion board

:ae

'** This s1.brou{ine closely resembles {ha{ of page 10-4 H
'H of {he User Manual for DT2801—A Series Single Board H!
'·¤·¤ Analog and Dig1{al I/0 Sysiems for {he IBM Personal ·¤·*
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'**Computer.äfinctänitlrc

a procedure with reg1Z as a passed variable
ini reg .

'define reg2Z and tem: as local_variab1es _
'local variables are those particular to this
'procedure and have_no connection with those ofLthelsemezrarragutside of this procedure
OCE PCQ •s

- 'define reg2Z as base address +1 which define;
' ggdresäycä cemnand register and status register
reg .=reg .

'check for error
If nct((Inp(reg2Z)and_&1;170) = 0) thengriht "Errcr wh1;%e initializing board"a cras .am if °°°
éätop D;ä?01-A board operation

• I

' the dat t ' t

' this HAIT statement cguses the program to loop _
: qntilfbxtnäol ready bitgucf reg2Z theussatusiregisterlxs se . r ram s on o nex
' _executable stgtgegent

gu
Hut reg2Z•&H§

'this MIT command writes the coumand '°1" (CLEARéuERROR£7tgHreg2Z (the command register)
TCQ •9

'define end of procedure
End sd:
'
===2==SB2===S=I=I8ISIS23SIS!=I==SSSEIIIBIIISSBEBSBIBSS

:: Subroutine crash(reg1Z) :
'·¤ Used to clear the data translation A/D board in ¥
:: the event of an error. :
':**

Input reg1Z
*

•'
This snbroutine closely resembles that of page 9-38

' of the User Manual for DT2801—A Series Single Board
: énalog and Digital I/D Systems for the IBM Personal

écdgfine crash with reg1Z as passed variable
cras reg .

'define reg2Z as local variable_ _
'local variables are those particulgr to this
'procedure and have_no connection with those ofIithelsame outside of this procedure
oca reg .

'define reg2Z as base address +1 which define;
' address_ of conmand register and status register
reg2A=reg1A+1

'St the DT2801-A board t'
0ut°preg2Z,&HF

wen mn

' t the dat t ' t
tm=¥np(reg1Z:

ou Nwß ul

'this OUT command writes the connand fz" (READ ERRORregzt (the comnand register)
FGQ •3

' this HAIT statement causes tlne progran to loop
' gntil bit D (Data_0ut Rcady) or bit 2 (Ready)
: Bnrthguitatu; Register is set. Then, reads

a a is er
Hait reg2Z,&H;g
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'read the data out register
Error1=Inp( reg1Z)

' this_NAI]' statement causes the program to loop
' gmtxl bit 0 (Data_Out Ready) or bit 2 (Ready)
' in the Status Register is set. Then, reads
° _Data Out Register
Nait reg2Z,&I·I5

'read the data out register
Error2=Irp( reg1Z)

°print error codes to scream
Print "Error 1 = ",errorl
Print "Error 2 = ",error2 _
Print "Check for valid register"

'define amd of procedure crash
End sth

Z== ·¤·lHHHl· IMPORTANT INFO !*·¤··¤·¤· ==
Sl ll

'== Egäram name: SURFARE.BAS ==
°== tp prog : $URFARE.BAK =='22 22

I
_ _

I

Z== PROGRAM NAME: SURFAREJMJ ==
33 =l

'== This prograe couputes the patient's body surface ==
'== area. ==*22 S2
'== This IIMZLIDE program contains t|·me PROCEDURES: ==SurArea Ef

Zppp PROCEDURE NAME: SurArea ppp

PRGZEDURE TO CGIPUTE BODY SURFACE AREA OF PATIENT ä{pw ppp

' Define SurArea as a PROCEDURE _
SLB SurArea (he1ght,htt.nit$,w•xdmt,wtt.|·m1t$,surfarea,wate)
'If height is in inches (in), then convert
' to centimeters (cm).

IF htu·m1t$="I)£|·IES" THEN
hite=2.54·¤heid*tt

ELSE _ _
h1te=he1dmt

' Define amd of IF block
END IF

Z (lbs), tham convert
IF wttxmi $="POUN S" THEN

wate=O.¢73592·¤weid·tt
ELSE _

WI‘tl=WO1d1*

' Define amd of IF block
END IF

Z Couuputation oäuggtievit body surface
area us: ts ormu a.

surfaregglwate)¢0.4~’•5¤·(hite)¢O.7¢•5¤·O.D07l84

iocgte €,10
f frin sur area o screen

PRINT "patiamt body surface area is "tsurfarea

' Define aud of PROCEDURE SURFARE
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END $(8

°PPPPPPPPP'I!SSIISSESSI==S==SIS2==B=S=$======2=========S=8=!=2========
Ef ***1%* IMPORTANT INFO ¤~l·¤~¤·* ==
'== Rargarann name: atimer2.bas ;;
'== up prog : atuner2.bak ==
'== =
·S==2=S====SSS==SS3=BI==S=82==2==========3=2S===3=S====S==;=

I PROGRAM MRITTEN: 3-2-89 :
' PROGRAM MODIFIED: 5-24-89 °
·I=!==========S=S=2I===S==========223=I==SS=====33I==!==$===

'== PROGRAM NAME: ati¤er2.bas ==*s=
==

'== This program contains timer functions activated ==
'== by function keys ==
'== ==
'S=I8=l88=I=S3=SS=I$=8ES=3=S=33===SI8==3===£==3I8II=SS=83==3
atimer:

·°*E°*«i§°”°°.1(1, e' 1on s ma
key(l¥ on

go

'update timerl _
on keä(10l gosnb txueupdatel
keyll 1 on

'start ti•¤•r2 _
on key(11 gosnb t1r••a2
key(l1 on

'qadat t' 2 «
on key?91zg•.b tir•e•.pdate2
kay(91 on '

'start ti•uer3
on key(3) gosnb ti•¤e3
key(31 on

'updat t' 3
on key?811;;•.b ti¤e•.pdata3
key(8l on

_ return

zgsg SLBROUTINE NAME: TIMERBOX 3

SIBRGJTINE TO DRAM TIMER BOX pg
[ppp wp

' rgfing Ü nä; gg g 1r:·•r Ü
TIMERBOX:

'set palette color 12 to red (601
palette 12,60

'define color of text as blue (11 and backgroud'as lifrt blue (3)
color ,3

'defin; tigginning row ard colun ard ard row ard colum
row.= 'nin row is 1, aax co1•.¤·• is 23

t:•äg12=79 'uin colum is 1, max coluun is 79
'assign beginning and ending rows_end colums to variables
é for u;e in diäplaying current time

row.= row.
.= o .
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'find middle row end colunn
mxddlerowZ=( endrowZ—begrowZ )/2+begrowZ
eiddlecolZ=( endcoll-begcolZ I/2+begcolZ

'define color of text es blue (1) end background'es light blue (7)
color ,7

'fill_box with color of chosen beck round
for linespecesZ=begrowZ+1
tolocetelinespeceslprint

epece$(endcolZ lZ J
next linespacesk

'define color of text es blue (1) end beckground'es light blue (3)
color ,3

itopileft corner Uoce e row. begco .print (::31 201i
'define color of text es blue (1) end beckground'es lifnt blue (3)
color ,3
'border ecross top
for rrZ=begcolZ+1 to endcolZ—llocete begrowZ,rrZ
print chr (275)
next rrZ
'define color of text es blue (1) end beckground'es lifnt blue (3)
color ,3
'drew double line dom from top border et col begcolZ•16
locete begrowZ,begcolZ+16
print chr (253)

'define color of text es blue (1) end beckground'es lifwt blue (3)
color ,3
'dreu double line down et col begcolZ•16
for ccZ=begrowZ+1 to endrowZ-1locete ccZ,bg2colZ+16
print chr¢(1 ) ·next ccZ
'define color of text es blue (1) end beckground'es lifst blue (3)
color ,3
'dreu single line down from top border et col 57
locete begrowZ,begcolZ+27
print chr (239)

'define color of text es blue (1) end beckground'es lifmt blue (3)
color ,3
'drew single line dom et col 57
for ccZ=begrowZ+1 to endrouZ-1
locete ccZ,begcolZ+27
print chr$(15 )
next ccZ
'define color of text es blue (1) end background'es lxfwt blue (3)
color ,3

'drew single line dom from top border et col 68
locete begrouZ,begcolZ+38
print chr (209)

'define color of text ee blue (1) end beckground'es lift blue (3)
color ,3

'draw single line down et col 68
for ccZ=begrowZ+1 to endrow£•1
locate ccZ,begcolZ+38
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printgg/§nr$(169)
nex .

::|:f§n§hnoI1;n3·o‘:3text as blue (1) and background
color ,5 .
'{ ' {
print chr (187)

'def' 1 f { { bl (1) and back round'as 1|i§|·n‘{°bl:•e°(5)°x .8 U- 9
color ,5

' ' { °def;:dgcZ:begrowZ+l to •¤a•~«z-1
locate ccZ,endcolZprint°:[}r$( 186)
nex .

as blue (1) and background
$0 0I* 1

'drew lines across from side border at col 79
locate begrowZ+5,endcolZ
nrint chr (185) _
ocate begrow£+5,endcol£
rint chr (184)

locate begrowZ+7,endcolZ
nrint chr (181) _
ocate begrowA+9,endcol£

print chr (181)
‘

'define color of text as blue (1) and background'en lighä blue (5)
$0 0I‘ 1 '

'botton ridnt corner
locate endrowZ,endco1Z
print cI*nr$(188)

'define color of text es blue (1) and background'as lxfnt blue (5)
color ,5
'bottonn border
f Z=endco1Z—1 { b•gcolZ 1 { -1
lggatäendrowZ,rrZprintc{}r$(2~’•5)
nex rr.
'define color of text as blue (1) and background'an lifnä blue (5)
$0 0I* 1

'draw lines up from bottom border at row 25
locate endrowA,begcolZ+16
Emi °2Z§i§$$’»„„,„u+z1oca e . .‘i""‘€

°';.2ä‘ 2*5;,..,..17;;.,oca e row . .print chr$( 2171 u
°define color of {ext as blue (1) and background'ai lighä blue (5)
$0 OP 1

ibotiomaläft gorner V °

'define color of {ext as blue (1) and background'as lifnt blue (5)
color ,5

'left side
for ccZ=endrouZ-1 to begrowZ+1 step -1locate ccZ,be2colZ
print d·nr$(28 )
next ccZ
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es blue (1) end background
¢° UT 9

'drew single line ecross row 15
for rrZ=begcolZ+17 to endcolZ-1 .
locete b•growZ03,rrZprint c[}r (96)
nex rr.
:d§fä1:§I1Eot];§·1:~··of3{ex{ es blue (1) end beckground
¢0 OP 9

idru: cbrgssingsson row1}516oce e row.0 begco .0print chrg(23?l3’ 17*27oce e row.0 begco .print cltisglääälg U 38oce e r .0 begco .0print $312:61 °
'define color of text es blue (1) end beckground'ei life; blue (2)
¢O GP 9

'drew double line et row 17
for rrZ=begcolZ01 to endcolZ-1
locete bogrowZ05>rrZprint cQ}r (205)nex rr.
'def' l f { { bl (ll ndbeckes ue e ground

GO OP 9

'drew single line from side border on row 17
locete begrowZ05,begcolZ
print chr (204)

'define color of {ext es blue (1) end beckground

ézälifeé blue (3)
D

idreäa cäossingsson row11716oca e rou.0 begco .0grint ch:g(21§ ls,
17 27oca e .0 begco .+

oca e row.0 begco .print c|'l?•:g(236) °
'define color of {ext es blue (1) end beckground
é3i„%‘Y"§

"‘“° "’
D

idrev: single from];ide border on row 19oce e row.0 begce .print $31 299) °
'define color of text es blue (1) end beckground _'ei lifg blue (3)
¢0 OP 9

'drew single line on row 19
for rrZ=begcolZ01 to endcolZ—1locete be rowZ+7,rrZprint c[;rg( 296)
nex rr.
'define color of text es blue (1) end beckground'ei liga; blue (3)
($0 0I* 9

idrerta crossin?s7on rovü}916oca e row.0 begco .0print $:¥121?17° 17 27oca e row.0 begce .0
oce e row.0 begco .0

print $:21 197) °
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'define color of text es blue (1) and background'es light blue (3)
color ,3

idres: single fromlgorder on row 21
e .+ begco .,2%, Jä$€F¥§‘,, ’

:i|:f{n§*§oIl•i·>‘r¤o;f5text es blue (1) and background
color ,3

'drew single line on row 21
for rrZ=begcolZ+1 to endcolZ-1
locate begrowZ+9,rrZ
print chr (196)
next rrZ
'define color of text es blue (1) end background'es lignt blue (3)
color ,3

idreu: crossingsgon row6116e row.+ begco .+
oca e r .+ begco .

saoca e row. .+
print chrg( 123)

’

'define color of text es blue (1) end beckground'es light blue (3)
color ,3

'define timer row end timer colum for printing of info
trowZ=begrowZ
tco1Z=begcolZ

'define text color es blue (1)
'end background es cyen (3)
color 1,3

'locate end print title timer 81
locate trowZ+6,tcolZ+1
print time1$

'define text color es red (4)
'end background es cyen (3)
color 4,3
'locate end print title timer 82
locate trouZ+8,tcolZ+1
print time2$

'define text color es black end
' backgsround es cyen (3)
color ,3

'locate and print title timer I3
locate trowZ+10,tcolZ+1
print time3$

'locate and print current time title
locate trowZ+S,tcolZ+5
pr1nt"CURREN1' TIME"

'define text color es black end
' background ps cyan (3)
color 5,3

'locate and print start time title
locate trowZ+1,tcolZ+19
Erint"start"
ocate trow£+2,tcolZ+20

pr1nt“t1me"

'define text color es black end
' backgsround es cyen (3)
color ,3

'locate and print update time title
locate trowX+4,tcol£+34
pr1nt"update"

Appendix B. SOFTWARE LISTING 222



locate trowZ+2,tcolZ+31
prx.nt"t1me"

'define text color as black and' background as cyan (3)
color 5,3

'l t and ' t updat l ed °

qrint"elapsgd"
ocate trow£+2,tcolZ+33

prxnt"tme"

'define text color as black and
' backgroud as cyan (3)
color 5,3

'locata ard print nnits of timers
locate trcwZ+4,tcolZ+18
grint"I·|r$!h}Sec" _
ocate trow£+4,tcol£+43

qP1h‘t""P}f*1_$$8C°°
· ocate trow£+4,tcolZ+32
print"|·Ir;h·n$ec"

'Define end of subroutine TIMERBDXRETURN _

SIBRGJTINE NAME: TIME1 ss:
'PPP ppp
'ppp SLBROUTINE TD START TIMER 81 ppp

I..................... . ····•=·
'_ Define TIMEI as a SIBRGJTINE
timelz
'define text as blue (1) ard background aa li¢•t blue (3)
color 1,3

ägägtbggägnäeter for timing after michidat
'assigs gtart time of timer 81 to tine1¢
timel =t1.¤•a$
'locata ardyprint start tiae for timer 81
locate trow.+6,tcolZ+58
print timelt

'assign timer to ti¤•a1
timel =timer
'set color to revious setting
color txckrZ,b¤ckrZ
'define end of subroutine TIHEIreturn

lm SUBRDUTINE NAME: TIMEUPDATE1

SLBROUTINE TD UPDATE TIMER 81 gp';

1........ ·=·=·· ~
'_ Define TIHEUPDATEI as a $(BR('!JTINE
timeqodatelz

'location of timer 81 update
locate trowZ+5,tcolZ+49
color 1,3

'print timer 81 update time
print t1me$

'assigv value of current time to variable atimer11
at1mer11=timer
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'connnpu{ 1 ed {'
{innen.pd:{:ll.‘::{ime:*|l|l—{inel1
frese{ paranne{ers if af{er nni¢hid·•{
xf {1nnen.gda{e11<0 {hen_

{inne lbnn1d=86•’•00—{1nnel1
{inne1l=0

end if

'connnpu{ 1 ed {' f{ 'd·n' {

' { hou
hrl ={iel/3603s

'c0•npu{ ' {
·nn'iIn=|l·:l {in•e•.pda{el1—3600¤fix(hrl I I/60

'conpu{ second
sec1=(nnin1 -fix7n•inl I I/60

'rownd seconds {0 proper nunber
if secl-·in{lsec1I<= 0.5 {hen °
secl=1n{lsec1J+1

else
secl=in{( secl I

end if

frese{ hours value if af{•r aid·nidn{
if xn{lhr1I=24 {hen hr1=0

nuiers {0 variables for prin{ing
nn1n1=f1>;( nn1n1I
sec1=( f1x(sec1¤10I I/10

'CALL PROCEDURE TD PRINT TIME IN PROPER FORMAT
call pr{•.q:nda{e(hrl ,nnun1,sec1, f0rnna{1$ I
'1oca{i0n of {inner disglay on screen lr0w»co1n.•n¤·nI
loca{e {rowZ+5,{colZ+S
'prin{ {inner on screen using specified fornna{prm{ using forn¤n{1$; hr1,nun1,secl
'se{ color {0bßrevious se{{ing
color {dckrZ, ckrZ

'define end of sn.brou{ine TIMEUPDATE1re{urn

•„.„.........„.„....„..„...•......„„„.„...........„„•..„.

SLBRGJTINE NAME: TIME2

SLBROUTINE T0 START TIMER 82 g
[ppp _ pw

'_ Define TIME2 as a SIBROUTINE
{inne2:

'define {ex{ as RED I5) and background as cyan (SI
color 5,3

for {inning af{er nnichi¢1{
'assign s{ar{ {inne of timer 82 {0 {innnezt
{1nne2 $=*1|I0$

'loca{e and prin{ s{ar{ {inne for {inner 82
l0ca{e {rowZ+3,{co1Z+68
pr1n{ {inne2$

'assign {inne2 as {inner
{inne22={in•er
'se{ color {0bßrevious se{{ing
color {xckrZ, ckrZ
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'define end of subrou{ine {inne2
re{urn••..,..••.,„•••••„.•.••.••.-.•,•„.•..•,••.„...„.•„...„...

SLBROUTINE NAME:TIMEUPDATE2{g

SLBROUTINE T0 UPDATE TIMER

82·.........,..................T.......... . . ‘°‘°"'_ fine EV-
«=·•r{1nnneupdo{e2:

'loca{ion of q:nda{e {inne for {inner 82
loca{e {rowZ+5,{celZ+19
color 4,3
'prin{ upda{e {ine of {ieer #2

”
pr1n{ {me$

'assign value of curren{ {ine {o variable a{inerZ2
a{1.nner22={1nnner
'conpu{ 1 ed {'

{rese{ parame{ers if af{er IiÜ’\i¢'I't
if {xnpeunpda{e22<0 {hen_

{;nne22bnn1d=86400—{1nn•22
{unneZZ=0

end if
'conpu{ l ed {' f{ '<:h' {

+1„•u$6:+:'$§=•:1Ä::zi-:€;•°E$++€$zzb•1a
'conpu{ hou
hr2 ={i:eup£{eZ2/3600

'co¤nun{ ' { '
·nn'i‘:n2:l {i•neupda{e2-3600lfixl hr2 1 1/60

'conpu{ econd
sec2=l min; —fixTnnin2 11*60
{round seconds {o proper nuuber
if sec;-1n{(secZ1>= 0.5 {hen
sec2=1n{l sec21+1

else
sec2=in{I s•cZl

end if

{rese{ hours value if af{er eichi§·•{
if 1n{(hr21=24 {hen hr2=0

{gz: nuüers {o variables for prin{ing
ein2=f1>5(e1.n21
sec2=( fxxl sec2¤100 1 1/10

'CALL PROCEDURE T0 PRINT TIME IN PROPER FORMAT
call pr{•.pda{e(hr3,m1n3•sec3,fornna{3$1

'loca{ion of {inner display on screen (row,colu¤n1
loca{e {rowZ+6,{colZ+40

' ' { {' reen ' spec' f'ed f {

'define end of sunbrou{ine upda{e{inne2re{u

••.,.„....„..„..•..•.....•..............„......„•......„..

SIBROJTINE NAME: TIME3 ggg *
'ppp ppp
'ppp SLBRGJTINE T0 START TIMER 83 ppp
{wp wp
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'_ Define TIME3 ns n SLBROUTINE
time}:

'define text ns black and background as cyan
color 15,1

bgeägnaeter for timing after michid1t
'essi?1 start time of timer O3 to time3$
time! $=time$
'locate and print start time for timer 83
locate trowZ+10,tcolZ+18
print tu•e35$

'define_time3 as timer
time3=timer
'set color tobßrevioue setting
color txckrZ, ckrZ
'define end of subroutine time!return

•.....................,.......................,.............

{ä SLBRGJTINE NAME: TIMEUPDATE3 ä

{ä $UBROU'TINE T0 UPDATE TIMER83°_

Eefine as a «=·• ' . · H i
timeupdateäs

'location of update time for timer 83
locate trowZ+9,tcolZ+29
color 15,3
'print gpdate time of timer 83
print time$

'assign value of current time to variable ntimer33
at1mer33=t1mer

'conput l ed t'

{reset parnmeters if after midmidwt
if ti¤g•eugdate33<0 then

time bmid=86400·time33
txme3=0

end if

'comput l ed t' ft 'd·•' t

'conput hou:1:: =:€;«.pd•:•sszs6oo
'comput ' t

·miIr’i?:( timeupdate33—3600*fixI hr3 ) I/60

'conput econd
s:c;=lmin; —fix(min3 ))¤60

'ro•.nd_seconds_to proger number
if sec!-intlsac l>= 0.5 then

sec3=intlsec3l+l
else

sec3=intl sec! 1
end if

'reset_hours value if after nichidwt
if 1ntlhr3)=24 then hr3=0

'assigeiédgeigrwrs to variables for printing
m1n3=f1x(m1n3 )
sec5=I f1X($lCs*1°Ü) )/10
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'CALL PRDCEDURE T0 PRINT TIME IN PROPER FORMAT
call prtnpdatelhrZ,min2,sac2,format2$)

'location of timer display on screen lrosncoluml
locate trowZ+9,tco1Z+¢•0

'print timer on screen using specified format
print using format3$; hr3,ain3,sec3

éä‘{I.°°+iZ•'E.§?b|ä£¤'2¥§°“‘
"'“‘"°

'define ard of subroutine timeqadatelpeturn

zppp PROCEDURE NAME: PRTUPDATE ppp
PPP

'ppp PROCEDURE T0 PRINT UPDATE DF TIMERS sg:

Q pw

' Dafine PRTUPDATE as e PROCEDURE
'set LP the proper print format for tieers
sd: prtLpdate(hr,nin,sec,fon¤¤at$)

'this if block prints leading zeroes for
'the appropriate nurber of hours, minutes,
'and seconds less than 10

'if hr, mim and sec are all less than 10' 'then print leading zeroes for all three
if (hr<10) and Iain<10) end (sec<10) then

fon•at¢="08;08,0#" ·

'if hr ard sec are less than 10
'then print leading zeroes for hr ard sec

elseif lhr<10) and I¤in>=10) ard ls•c<10) then
foraat$="08;¤108"

'if hr ard min are less than 10
'then print leading zeroes for hr and ain

elseif lhr<10) and (ain<10l and (s•c>=10) then
for¤uat$="00;00$80"

'if hr is less than 10
'then print a leading zero for hr

elseif (hr<10l end (n•in>=10) ard (seo>=10) then
for•nat$="08s83s00"

'if ein ard sec are less than 10
'then print leading zeroes for min ard sec

elseif lhr>=10) and (min<10) and (sec<10l then
forrnat$="$#;08;08"

'if sec less than 10
'then print leading zero for sec

elseif lhr>=10) and (¤•in>=10) ard ls•c<10) then
for•uat$="#8s0t;08"

'if none are less than 10
'then print no leading zeroes

elseif lhr>=10) and lmin>=10) and (eec>=10) than
fornat$="38;#8;88"

'if ein ie less than 10
'then print leading zero for min

elseif (hr>=10) and (min<1D) erd (sec>=10) then
fornat$="00;08;08'°

'end of if block
end if

'define ard of snbroutine PRTUPDATE
end smb
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I33333333333333333333333333333333333333333333333333333333333

Ef ¤~¤-l·¤·¤· IMPORTANT INFO MHH ==
'== garogrem name: cur{im.bes ;;
Ef c up prog : cur{1m.bak ==
•33333333333333333333333333333333333333333333333333333333333

: PROGRAM NRITTEN: 4-16-89 :
' PROGRAM MODIFIED: 5-16-89 ''33333333333333333333333333333333333333333333333333333333333

E: PROGRAM NAME: cur{im.bes == SUBROUTINE: curren{in•e EE
:== This subr0u•{ine cells upda{es {he curren{ {inne. =;
33 33

'333333333333333333333I3333333333333333333333333333333333333
'define_curren{ime es e subrou{ine
currenhme:

' { fl { { ' { {' ch ° reph'1F°m„Z§=1§?%«"'éä?¤ Eéßu ""° °
"‘°

'se{ {ex{ color {0 1i¢•{ blue end background color {0 cyen
color lß

'l { { { { nd 1 '{'1„3„°2•°c¤ä„3z+äC2E2ä+2 °°
“"‘

"°" ‘°"
'prin{ curren{ {ine on screen
prin{ {1neS
'se{ color {0bßrevious se{{ing
color {xckrZ; ckrZ
'label {0 end subrou{ine
EENDIT:

°define end of subrou{ine curren{ime
re{urn
'
33333333I333I3333333333333333333333333333333333333333333333

‘
33333I3I3333333333333333333333333333333333l333333333II33333

Ei ¤·¤¤-¤·* IMPORTANT INFO ¤*·¤·¤-M EE
'== gggarem name: Pl.I1CAL.BAS =;
ÄÖÜ up prog : PuMcAu.sA•< E .
'
33333333333333333333I333333333333333333333333333333333333;3

: PROGRAM HRITTEN: 2-24-89 :
' PROGRAM IDOIFIED: 5-22-89 '
•333333333333333333333333333333333333333333333I3333333I33333

:== PROGRAM NAME: PlMCAL.BA$ ==
33 33

' Th‘ co•¤pu{ f {' ==';: blooäsnqrggajlsos per?c;•¤°.;{::T{h2gmep ==
'== ou•{pu{ end {ha normelized flow re{e pr1n{1ng bo{h ==
:3: on {he screen ff
I333333333333333333333333333333333333333333333333333333333;;

'DEFINE PIMCAL AS A $\BROUTINE
pumncals

'call subrou{ine {0 reed re{e of blood puep
GOSLB FREE
'call {0 c0•¤pu{e pump ou{pu{

'coll subrou{ine {0 co••pu{e noreelized blood flow re{e
G0$lB Norußlood

' define end of subrou{ine pumcel
re{urn

'3333333333333333333333333333333333333333333333333333333333

'== ==
:== $I.BROUTINE NAME: FREE EE
';; subr0u{ine {0 reed ra{e of blood puqa ==
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:::22=S222S22!B=B====322==========2============2=========::'define FREE as a subroutine
FREE:

'initialize counters
CHANGEZ=0

'specify digital port 0 being set for input of punp rate
port£=0

' 11 rocedu { { t f ' t
CüL •:tdigit?agl’Z:orpt§';

M. mpu

'aseigm time prog started te a variable for
'use an calcu ations
ti|•eatart=timer
'if block used to read pulses for epproximately ’
'one second
15 IF TIMER-TIMESTART < 1 THEN

'call Erocedure_ to read input from digital port
C LL readd1gt&II2ec•portZ»chee1geZ,data.valueZ)

GOT0 25
END IF

'conpute time data collection etopped
t1¤•estop=timer-timestart

'couput f f ' t
rate=l cgangr:9'./( timegtogqllu

'l t Z
"srate

'define end of scbroutine FREE -RETURN
'
BS2==l3=3S$S===!!=3=BE2233BIS!ISSEESSIIIBISI2==S=I3=l==3=S

·
S=====l=2=SI==SIIB===S==S=2=SSIIS3822223=8==S=2=l$$33====2

·ÄÄ smsnourma ums: Puevou Ä;
'== ==
'== enbroutine to read punp data from pu•p.dat file =='sa

==

'define PIMPDAT ae a subroutine
PLMPDAT:

'ogen f'l punp.dat t read Eur? data 810
0P N "cÄ\:•o•1itor\p•.e4·:€,dat" F R NPUT $$810

' d t f pump f pup.dat f'1zääör •¥'8°,8„„„«,„„•'°" ‘
°

"fpuupt O' RLLERthenreaddatf ll pupIF B•1.gv•gtxpy::="RäLLgR" TMEN _
·

°r N er
IW 1 g nunbero1lers,tubed1a•peter,
tLÖBdiI\I1If°nI|‘¢1GhQ‘u'\•IP¢10|*I|\I‘t$;PII[!VQ1

étéäe
pu•ptype$ is PULSATILE so read etroke velnne of pump

INPUT 810; etokevol
'end if block
END IF

äiägäegiäle p«.¤p.dat 810
'define end of snbroutine PLMPDAT
RETURN
'======82232==!£S====S3S==228222SSESISSISB=I==Sl!2=====S=I=

' =======3S3===S=2=================22======SS===S=3S========

'SSSSSSSBI332SSSSSSSSSSSS========!=I=====SI=l=====2====I===

:ÄÄ suanourms ums:Pmpoutput:==
subroutine to coupute puap output EE

·
;;======!==2======================Z===========S=====22$=;;

’
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·;defin:p:I:;p®{pu{ es e subrou{ine
•+++++++++•++++++++++++++•+++++++++++++++++++++++++++++++++
'check {ype of blood pumg
IF purp{ype$="ROLLER" TH N

' If {ube die¤•e{er is in inches lin),
' {hen conver{_{o cen{xme{ers (cm).

IF {•bedxau1x{$=j'INCHES" THEN{Liz?-<é;e=2. 19*{xbedxeme{er
{¤..bedia={•.bedie•v•e{er

' Engine end of IF block
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\}\\}\\§\\\\\\\§\\\\\\\\\\\\\\\\\\\\\\\\\\\
' If erc leng{h xs xn xnches (xn),
' {hen conver{ {o cen{xme{ers Icm).

IF e¤·clenunx{$="INCI-IES" THEN
erclen=2.54*er~cl•ng{h

ELSE
erclen=ercleng{h

' end of IF block
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

' \\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\\}\\\\\§\\\\\\§\\\\\\\\
' compu{e{xon of roller puep vo1ume xn cubxc cen{x•g•e{erspu¤tvo1=I Inuebero1lers)!Iarclen)*I 5 . 1¢•16)*I{1.bedxe)¢2)!¢•'\\ \\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

' \\\\\\\\\\§\\\\\\\\\\\\\\\\\\\\\\\§\\\\\\\\\\\\\\}\\\\\\\\
' cogu{e{xon_of roller puvp ra{e 1n_pulses per mxnu{e
° px —1.p_devxc• Bsroduces 100 low-goxng pulses per
: r•volu{xon ef { roller

' 1l { = l { I 1 ! )]*
· '° °' "“"" " ' '{'63 .3%;:%+.1/
: [100 pulseslrevl

p•.¤Tre{e=I r•{e )¤·I 60 )!I 100):\\

\\'\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'else puvp {ype xs PULSATILE
ELSE

' \\\\\\\\\\§\\\\\\\\\\\\}\\\\\\\\\\\\\}\\\\\\\\\\\\\\}\\\\\
' cogu{e{xon_of puls•{xle pusp ra{e xn pulses per nxnu{e
' px —q:• devxce produces 1 low-goxng pu se per pulse
: of {he dxaphragn

' 1se{i1e pwp ¤·•{e = I {e I l !sec)]*[60 seconds! ' {el!
'

Pu
"I1 pglgejpulse of diaphregulzmu

punQre{e=I ro{e )*I 60)
'\\ \\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\}\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\
' purp volune of pulse{1le puvp xs equal
' {o s{roke volune xn cubxc cen{xme{erspunEvol=s{rokevo1:\\\ \\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

éßgfäuge end of IF block
•++++++++++++++++++++0+++++++++++++++++++++++++++++++•+++•+
•+++++++++++++++++•++++++++++++++++++•++++•·+++•++++++++++++
' \\\\\\\\\\\§\\\\\\\\\\\\\\\\\\§\\\§\\}\§\\\\\\\\\\\\\\\\\\
' co••pu{a{xon of purp ou{pu{ xn m1l1x1x{ers
: per mxnu{e

: 1 cnbic cen{i¤••{er = 1 ¤illi1i{er
' puup ou{pu{ =Ipu1p vo1une)·¤ Ipuup r•{e)
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Qn.¤tou{=(Eun€v l)¤·tE•.•n£ { )
'\\ }\ \\\\\ \\ \€\\\\ \\ {=\=\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'IS$I.?‘I {ex{ color {o {kckrZ
{xckr .=0
'assign background color {o bkckn-Z
bkckr .=3
'define color for display
'blue {ex{ (1) and lxdnt blue background (3)
color {xckrlnbkckrl
'{urn {inner off
{inner off
'l{and°{ll{edpunp{{
loggzeebegrozäitlz ,:91:1;+76

N Pu
prin{ using "#8¢8“;punpou{

'{urn {inner on
{inner on
égefine end of sn..brou{ine Puq.>0u{pu{
·SIIBIIIISSSSIIBllälläällläIISB22228SSISSIISIIBIISIIBISISSI

'BSSESSSSIIBSIIIBBIBSIEISBSSISIS==23==23SSI3S=2==2S8I====2=
'ss ==:== SIBROUTINE NAME: Nonnßlood ==
=l 22

::= snbrou{ine {o conpu{e nornnalized blood flow re{e ==
S BS

'define Nornßlood es a sn.bn·ou{ine
NornnBlood:
°\\\\\\\\\\\}\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\}\\\\\\\\\\
' conpu{a{1on of nornnaxlzed blood flow ra{e using
: {wo ne{hods
' 1. IBFRSA (pn.1 { {l/(body f )
: n..ni{:: nn

·c• .r“

' 2. !BFRHT=I { {)/( {' { ' {1
: units: al/Sinnggg

pa un *1*

IIIIIIIIIIIIIIIOIOIIIIIIIIIIIIIIIIIIIIIOIIIIIIIIIIIIIIIIIIII

'////////////////////(/////////////////////{///////////////
' congpu{e IBFRSA using body surface area in

;BFR§1.{s of ninl/min;/m¢2
=pn.nnpou sur orea

'///// ////////////////////////////////////////////////////

'////////////////////(/////////////(////{/////////////////
' connpute NFRHT using pa{ien{ weid·n{ in

— e{¤:»‘R-Q
°‘

'2HI"’°‘°
'\\\\\\ \\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

'{urn {inner off
{inner off
'loca{e end prinf nornnalized blood flow ra{e usingisurtace arg?=gua{1on17*19
oca e n- . begco .

for1$="::gN.8"
’

PRINT ISIN for1$n|BFR$A

'{urn {inner on
{inner on
'{urn {inner off
{inner off

'loca{e and prin{ nornnalized blood flow re{e using
i"°‘$'2‘ °‘.'ä„°.$i§2°b.,„:w+79oca . .
for2$="2:38.8"

’

PRINT ISIN for2$}|BFRNT

'{urn {inner on
{inner on
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'define end of subroutine Norsrßlood
RETURN
'2222222222222222222222222222222222222222222222222222222222

'2222222222222222222222222222222222222222222222222222222222

I2222222222222222222222222222222222222222222222222222222222

.22 gg
S\8RGJTINE NAME: PATDAT fi

'== snbroutine to_read patient information from Ä;
'== patxent.dat file =='BB gg

'
22222I2222222222222222222222222222222222222222222222222222PATOAT es a subroutine

:
'ogen file patient.dat to read Eatient information as 311
OP N "C:\mon1torl\pat1.er·•t.dat" OR INPUT AS 811

'read täe f puup f t' t.dat f'l

heiy1t,htm1t$,we1§·st,wtmit$
'close file patient.dat 811
CLOSE 811

end of subroutine PATOAT
'
222222222222222I2I22222222222222222222222222l2222222222222

I 222222222222!222222222222222222222222222222222222222222222

'
222I2I22822222222222222222222222222222222222222222222222222

:== *·¤¤~¤-N IMPORTANT INFO Maß ==
== 227°’§
EIZE"'2 {

·
22

'==
Lp prog

==
'
22222222222222222222222222222222222222222222222222222222222

: PROGRAM NRITTEN: 3-28-89 :
' PROGRAM MODIFIED: 5-22-89 '•22222222222222222222222222222222222222222222I222222I2222222

E: PROGRAM NAME: HB.BA$ == sdaroutine name: |·bOX$AT Ei

· = nv ds 1 ‘ 1 that ha
”§

':= volt:;egr°rg;::sTer=tingo!ci?nlätmt, art:rial :=
. '== oxigen saturation and venous oxygen saturatign ==

'== mu iplexed intg input. Add1_1onally, thia ==
'== program reads digital port 1 to distinguish vduch ==
'== vol age represen s what äuantity! _

==
'== Also this program rea s the analog xrput_for ==
:== flowrate and ealoulates the oxygen consnmption . ==
22 22

'222222222222222222I222222222222222222I2222222222222222I2222'defina hbOXSAT as a snbroutine
'call sxbroutine to read analog values from OT280l-A
'reads values for hemoglobin, venous_oxygen
'saturation, arterial oxygen saturation, and
'the flow rate
GOSI8 REAOOZ

'call subroutine to ooupute decimal values for
'hemoglobin, venous oxygen saturatxorn
'arterial o sature ion, and the flow rate
GOSI8 COMPUTEEEEIMAL

' ~· ll äväroutine to ooupute oxygen consunption

'define end of subroutine hbOXSAT
return
·

2222222222222222222222222222222222222222222222222222222222

I22222222222222222I2222222222222222222222222222222222222222

·ÄÄ szßnourxns NAME: nsnuoz ÄÄ
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'== ==
'== subroutine to read analog voltage_for ==
:== heuuuoglobzn, venous oxyeen saturation, ==
IE arterxal oxygen satura ion, and flow rate E=
‘

===SII¢Il8====8=I==3==B222===S========S===23=8=I$=====S=;;READ02 as a subroutine
•+++++44-4++++4+++++++4+++4+++4+++4+++++•++++++++++++•+++++•
:4+4+44+4•4+4«u·+4444444+4+·•+4++++++++44+44·u·+4•+++44+•+++++++4- 4
:: OEFINITION OF VARIABLES 4
••++++•+·u·•4+4++++4++++++++444+++4+++++++·•·++4+•4++44+4++•+4:
2* +4- 4
ZI :*::ä'{ä ;'„...„.‘°‘*"„£i"I.':ä§“°.ää*.Z:ä.ä;°“* I
'4 this port is used to disginguish between 4
'4 _HB, Oxygen sat in, and Oxygen sat out 4

·+ port£=1 +
'4 define gain code for_0'|’2801-A ae GANEZ 4
*4 _used in proced.ure adin 4_ GANE£=0
4 4

'4 define c|·uannel froe ughich to read analog iuput 4
'4 used in procedure adin 4

W CHA}NEL£=7 •
'4 define gain for specific in code as GAINZ 4
'4 _used in couuputega 4

W GAIN£=2¢GANE . •
'4 bei etssiqsvstart tiuuue to a variable for later use 4

in xuuue= mer
'+4+4+++++u++++++9++4+44+++444+++444·u·+44«u·•4•··u»4+++++4++4•«•·u»
'turn event trappmg off
Sevent off
°call procedure to set digital port 1 for output
CALL d' t(&I·I2 1
‘ft-+++:22.:-|·++++:$+++++++++++++%++++++++++%+0+++++++++4-++0++:4444444444444:ä4444K44444i4444;4444;;;;;;4x44444444444444
4 r ana · 4Z4++4++4444+44444+4+4+224::4::+4m+++•++++++++•·+-+++++44++

:\\}\\\}\\\\¥\\\\\\\\\\\\\\\\\}}\\\\\}\\}\;}\\\\\\\\\\\\\\
ge va ues or o cons ion ca a

'read analog (uuuul‘t‘iT>lexed ingätl
;gn _

'that all t ree data sets (HB, VO2SAT, AO2$AT) are input.
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\
'\\\\\\\\\\\\\\\\\\\\\\\\}\}\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'call procedure to send dxäätoutl to port 1
'elgses switch so that HB ta is input
d1E1't0U'!z=!„58 _ _
CA L wr:utdig(&H2ec,d1gitoutZ)

'pause 5.25 uusecfor*>oo<Z;1 to 2000
nex >oo<.
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\§\\\\\\\\\\\\\\\\\\\\\\
'cell sd:routine_to get e/d conversxon value from
'chennel 7 luuuultiplexed Äßgutl _
CALL adin(&H2ec,GANE£,CH LABINARYVALUEAI

egeségs hb deetzyin binary foruuu to array Hs.= mau- .
' \\\\\\\\\\\m\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'pause 5.25 uussec
for >o<x£=1 to 2000
next >o<xZ
'call erocedure to send digitoutZ to port 1
'eet a l switches opus
d1€1*0UtZ=Q _ _
CA L writdig(&H2ec,d1gu.toutZl

Ipause 10.5 uuusec
for >oo¢Z=1 to 40
next xxxZ
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'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\§\}\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'call procedure to send d1g1toutZ te port 1
'eleses switch so that V02 data is input
dxE1toutA=Q5 _ _
CA L wr1td1gI&H2ec,d1g1toutZ)

'pause 5.25 nsec
for xxxZ$1 to 2000
next xxxä
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\§\\\\\\\\\\\\\\\\\\\\\\
'call snbrout1ne_to get e/d conversion value from'channel 7 lmultiplexed mt)
CALL ed1n(&H2ec,GANE£,CH LZ,BINARYVALUEZ)

'essigs V02$AT data in binary form to_ arjray vsatvset£=bxnaryvalueZ .'\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'pause 5.25 msec
for xxxZ;=1 to 2000
next >o¢x£

'call qrocedure to send digitoutl to port 1
'eet e 1 switches open
dxEitoutZ=0 _ _
CA L wr1td1€(&H2ec,d1€itoutZ)
'\\\\\\\\\\ \\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'pause 10.5 msec
for >oo<£=l to 4000
next >oo¢Z

~ 'cell procedure to send digitoutl te port 1
'eleses ewitch so thet A02 data is input
dxE1tout£=63 _ _ _ .CA L wr1td1g(&Il2ec,dxg1tout£l

'pause 5.25 msec
for >oo¢Z:=1 to 2000
next >oo¢£
'\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\§\\\\\\\\\\\\\\\\\\\\\\
'call snbrout:me_to get e/d conversion value from'channe1 7 lmultiplexed mut) _
CALL adinl &H2ec,GANEZ,CH ELZ,BINARYVALUEA)

'assigs A02$AT data in binary form to
anjray asat _

I$8{Z=b1I’\I|‘¥V31LßÄ
'\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'pause 5.25 msec
for x>o<Z31 to 2000
next >oo<£
'call to send digitoutZ to port 1
'eet a l switches open
d1E1*¤UtZ=9 _ _
CA
L'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

'call subroutine to get e/d conversion value from
'channel 6_lf1ow rate f_rom flow meter)

CALL admi &H2ac,GANE£ ,6JLONRATEBINARYZ 1
•==================S==============3=B========22==S===S=====
'turn event trapping on
Sevent on
' =====S228S==S===!2=3=I=iS!S====B222I===2S===S==!=l8==S===='define end of subroutine REA002
RETURN
'=======3====2==8=S=3======2====$23=3l==S====S=======3l3===

'B======28222==3=IS3===$=========================82=2=32===
'== ==:== SLBROUTINE NAME: CCMPUTEDECIMAL ==
'== subroutine to conpute decimal valges for ==
'== hemog1ob1n, venous oxygen seturation, ==
:== erterxal oxygen setura ion, and the flow rate ==

'2====3=============2==2====2=====2=2======================
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'define CIMPUTEDDECIMAL as • subroutine
CDMPUTEDECIMAL:

' \\\}\\\\\\\\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\couäätants fo; oonversiorluoof datei {gmémpervo orhemog inconen
points per volt for oxygen sat

asatconZ=100

'set f1ovuconZ bg calculated pump ouut
IF PLMPOUT > 10 0 THEN
'1 hter per volt for flowrate

FLOßy=1 _
'10 hters per min for flowrate conversionEL;é.0wC0N=10

'0.5 liters por volt for flowrate_ FL(M=D.§ _
'1 hter per min for flowrate conversxon

FL9v¢ZON=1 _
'define end of if block
END IF

'assigs text color to txckrl
txckr .=18
'assiga background color to bkckrZ
bkckr .=1¢•
'turn timer off
timer off
'locate end_ print jlowmeter scale setting
color txckrhbkckrä
locate 2$•4
grint using " SET FLUHETER SCALE T0 ¤3|"sflow!100D
ocate 25; 0

print" ml/v."

Lturn timer on
mer on

'assi?1 text color to txckrZ
txckr .=12

I;oo;i?¤°background color to bkckrZr .=
'change color to what it was
color txckrA;bkckrZ

'+ coupute decimal value of analog voltages +:++·u·+++«u·+++++++++++++++•++•+++++++++•+++++++•++++++++++++++
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\§\\\\\\\\\\\\\\\\\\\\ ·
'read analog values from memory locetions and send to °
Zcoupute procedure to calculate digital velues

'comput' 1 f hemoglob° enous tu t' °
'arteriälgoxäggsuggratim, aulutlhttie flovfxräggn S. N mn
:\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\\\'caäl subroutine :9 coumute1§1mi•|lb•;umber for '
'vo rosen 1 hemog in
CALL C8§PUrTElGAINZ•l£Z»hb#

'compute hemoglobin content in units of gran/decaliter
'usim oonversxon factor from sensor
hbs- °.¤hbt
: \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

' \\\\\\\\\\\\}\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\\\'call subroutine to couupute decimal number for'voltaggpägresenting VOZSAT
CALL C (GAINZ»vsatZ»vsat8)
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'c0•ppu{e percenf venous oxygen safuration'usäugg corgvegäxon :;c{or from sensor
vsa =vsa co .·¤·vsa
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ·I

' \\\\\\\\\\\\}\\\\\\\\\\\\\\\\\§\\\\\\\\\\\\\\\\\\\\\\\\\\
'call subr0u{ine {9 c0mpu{e decimal number for
éX?.’{‘E8§¤u1"°EFEä§3$‘“° I92$^T:•)

•;H$I •p3$I

'co {e rcen{ ar{eria1 0 gen sa{ura{i0n'uslixgl
copncersion fac{0r freq sensor

asa{8=asa{c0n£*asa{8
:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

'\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\N\\\\\\\\\\\\\\\\\\\\\\\\\\:311 sulgrouhne {0 c0••pu{e deci 1 number for
ow ra e

CALL COMPUTE ( GAINZ ,FLOHRATEBINARYZ• FLOHRATEI 1
'c0«pu{e f10wra{e in u1i{s 0f li{er r minufe
'usi conversion fac{or from sensorpe
FL TE8=FLONCON·¤FLOHRATE8MR2
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
I
=S=======S=I2222===B=====================IlI===2!83====S23'define end of su.brou{ine

RN
¥§;g===2=3=SII======83=SI=====S======I===S==3!=S===S=8====8

I'==

=s
:== SLBRCIJTINE NAME: OZCCNSLMP ==
22

==
:== subroufine {0 co¤pu•{e oxygen consump{i0n ==
== 82

'
===S!l=I==2=S$====II=S3==2S23=====32=3==8I¢II=====Il3=====

'define OZCGISUMP as a subroufine" OZCGISIMP:

•6666+666u-666666666666666666666666666666666666666666666666
•6666666666666666+66666666+6+6666+666g+6+666666666666666666
:6 oxygen c0nsump{i0n is conputed using {he equahon: 66 6:+ Oxygen Consuuption =dF%9wratg;;(Hb cmägeßyx +6 . cc gen/gn 6
'6 (change in Oxygen $a{ura{ion1 +'6 6
•6666666666666666666666666666666666+66666666666666666666666
'6666666666666666666666666666666666666666666666666666666666
'6 6:6 DEFINITIGI OF VARIABLES 6
6 6

' 666666666666666666666666666666666666666+666666666666666666
'6 6
*6 O2C ·t° +S: H,. Ä„.....“=:.:%:EF%;„.„ :
:+ vsa{8 = venoug oxygen sa{ura{i0•) (Z1_ 6
·I äI¥IZ„+• I IIIISIZI-3¥ä€§?„I"“""”

"’
I

'+ flowratet = flow ra{• (liters/min) +
'6 oc0ns{ = 1.59 oc oxygen per gu Mb 6'6 c0nver{HB = 10 dl/1 +•6666666666666666666666666666666666666666666666666666666666
I

:ä:}§\\\\\\\¥\\;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
ine cons an s_ 0c0ns{=1.59

conver{HB=10

·66666+6666+6666666666666666666666+66666666666666666666+666
'666666666666•66•66+666666666666666M6666666666666666666666
'6 c0mpu{e oxygen consumption +•
66666666666666666666666666666666666666+6666666666666666666

' {e de1{ en sa{

0 sum•p{ion
O2C=f1o:•ra)g§:?b:&nver{HB·¤·oc0ns{*de1{asa{¢
;aä§i?¤z{ex{ color {0 {xckrZ
x r.=

Appendix B. SOFTWARE LISTING 236



'assi?1 background color to bkckrZ
bkckr .=1
'set color for display
color txckrZ,bkckrZ
'turn tinnner off
timer off
'specify location of actual pin output
'l t Z 3 begcolZ 27n„2.°2•°1‘§‘I2Z°"

’ ’
°

' ' t tual punnp t t1¥T¥T«!i and flowr:‘tIe§g9.9 then f1owrate}=9.999
print using "}}}}"; flowrate}4!1000

'assign text color to txckrZ
txckr.=9
'assi background color to bkckrZ
bkckrggl
'set color for display
color txckrZ,bkckrZ
'locate and print hemoglobin content
locate I·nl;begrowZ+1,hbbegc0lZ+24
print using "}}.}"n hb}

'set color for display
color txckrZ•bkckrZ
iloczte and prigtzarteriallpxygen saturation
oca e hbbegrow. hbbegco .+
if asat}>99.1 then,asat =92
print using "}}"; asat}

'set color for display
color txckrZ;bI<ckrZ
ilocatte and prigtsvenous oaiyggnin saturation
oca e hbbegrowa hbbegco .+

ifysat}?99.1 th•n’vsat =99
print using "N"; vsat}

'set color for display
color txckrZ•bkckr£
'locate and print 0 consuption
l t 4 25
i2?:2:>999 hen ;2c=999 *
print using "}}}"n 02C

°turn timer on
timer on
'\\\\\\\\\\\\\\\\\\'x\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'===S3===lS222322=S==22=23====2===SSEBIS===ä=l8=l===S======
'define end of snbroutine
RETURN
'
S32:BBSE==8l=222232223SSSSSSSSSSSIISIIISSEIIBBEISSSSSISSSS

'SSBBIISIIBSS==2==!2=S$222223=B22:2S=ISl=BIB===S32=E===S2=S=

Ef ·¤**·¤·¤· IMPORTANT INFO *¤·¤!••
=.=

'== p::ara•n nannne: DOUT.8A$ ;;
Ef up prog n ¤on.rr.¤An< gg
I:PROGRAM HRITTEN: 2-09-89 :
'PROGRAM MODIFIED: 5-19-89 '
'====22===========I2=======B22223===S==!II==!BIS==l=S=328222

'== PROGRAM NAME: DOUTZBAS ==
'== ==
'== This snbroutine calls snbroutines to set digital ==
'== port 1 for ou gut and sends a pulse to this port ==
°== to start the 5 5 timer for HB, ASAT, and VSA ==
'== ifput to analog channel 7. ==
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I::=======2============2===========================22.2222:::

': $mbr0u{ine dig0u{(reg12) an
' es
:: Used { se{ digi{el p0r{ for 0u{pu{ an

an
l*

*we I { 12 I { R ' { f da{·¤nw'*
(base address) ¤·l*

*I*

*zen an
'¤·¤· This smbrou{ine closely resembles {ha'! of page 12-3 H
'*¤· of {he User Manjnual for DT2801—A Series Single Board H
'*·¤ Analog and D1g1{al I/O Sys{ems for {he IBM Personal H
:·¤·¤· Coupu er. aus

'smbrou{ine TO SET DIGITAL PORT FOR MITPUT
Slß d1g0u{lrag12)

'define reg2 local variable {0
' {his Slbfdltllß
LOCAL reg22

'define reg22 es base address +1 which defines
' address of command reg1s{er end s{a{us reg1s{er
reg22=reg12+1

's{op fu1c{i0n of DT2801-A board
MIT reg22; &I·IF

'ca1l_sobr0u{ine {0 ini{ielize board
CALL 1n1{( &H2acl
'woi{ ms1{il DATA IN FULL flag is clear
Nllt reg22•&I·I2»&H2

'woit u·n{il READY flag is se{
wa1{ reg2Z•&H5

‘wri{e {he SET DIGITAL PORT FOR MJTPUT connend {0
'counandou{

reg22n&

'woi{ u·n{il DATA IN FULL flag is clear
HIIT reg22,&H3•&H3

'wri{e {he_DIGITAL PORT SELECT by{e I1) {0 {he
' da{a PQQISTOP
ou{ reg12,1

'wai{ u1{il DATA IN FULL flag is clear
HAIT reg2Z;&H2•&I·I2

'wai{ mn{il READY flag is se{
HAIT reg22;&H5

'check for error
if (INPlreg22) and ZHBO) {hen

pr1n{"error "
_

'call procecbre {0 clear board Ih case of errorcall creshl re?12)
'define end of 1 block
end 1f

end of smb digou{

T: Smbr0u{ine wri{dig(reg12•digi{0u{2)
:

:: Used {0 wri{e value {0 digi{al p0r{
:•¤
an

' I { 12 I { R ° { f da{·:::
(base address) ·;

'¤· digi{0u{2 in{eger nunber be{ween 0 end l-
'än 255 {0 be 0u{pu{ {0 ·¤·
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'5% digital port 5%

This subrouutine closely reseunbles that of page 12-13 5%* .
'** of the User Manual for DT2801-A Series Single Board 5%*
'5%* Analog and Digital I/O Systems for the IBM Personal *5%
'**

Couuupu er. 56*

'subroutine to write digital output byte
sub wr1td1g(reg1Z>d1g1touutZ)

'define reg2 local variable to
' th1s suubroutine
LOCAL regZZ

'define reg2Z es base address +1 which defines
' address of couuuand register and status register
reg2Z=reg1Z+1

'stop function of DT2801-A board
(AIT reg2Z• &l·|c

'call_su,brouutine to initialize board
CALL IHIITÄHZOG)

'wait until DATA IN FULL flag is cl r
NAIT Pßgzzaltßrllß

'wait until READY flag is set
NAIT reg2Z•&H3

'write HRITE DIGITAL PORT IWIEDIATE couuuuuuand
' to command register
out reg2Z,&l·I7

'wait until DATA IN FULL flag is clear
wa1t reg2Z•&I·|•'••&I·I2

'write DIGITAL PORT SELECT byte to the date in registerout reg1Z•1 _
'wait until DATA IN FULL flag is clear
Hill reg2Z,&H2,&H2

'write DIGITAL PORT DATA VALUE byte to data in register
out Pßßlzadlßlißlltx

'wait until DATA IN FULL flag is clear
wait reg2Z,&!·I2,&|·I2

'wait until READY flag is set
wait reg2Z,&I·I4

n
{check for error
1f (INP(reg2Z) end &H8) then

pr1nt"error "
_

'call procedure to clear board 1f errorcall crashll
'define end of 1 block
end »1f
'define end of procedure writdigend sub

'
2232l282283222l8l2282228228888888882I828828llS8222822228888

{== ***5%* IMPORTANT INFO *5%**-5% ==
== 88

'== ran name: DIGIT.BAS ==Bagup prog : DIGIT.BAK EE
'
;;8lI2=88IIS28I882238888888888828228I288228II8S8IIlI23288;;

{== PROGRAM NRITTEN: 3-27-89 ==
88 82

'== PROGRAM MODIFIED: 3-30-89 ==
•822888282882228288828888888288I8288888!l22888IIIIII8I282228

{== PROGRAM NAME: DIGIT.BA$ ==
28 28

'== This prograun contains subroutines: ==
'== setdigit ==
'== readdig ==
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:::233=23======================22=======2============2====::•':

PROCEDURE NAME: setdigit(reg12,port2) an
° es
I: procedure to set a digital port for input

*es
' I tz 12 I t R ' t f dat·:nwI:

(base address)
:

'* port2 Integer digital port select
*'9% 0 selects port 0 *'* 1 selects port 1 *'·¤· 2 selects port 0 9l·

I: and port 1 :
I¤»x·aa1··1:·ae-1e·1s-11·as-16a:·•ea¤· _

x·x-xx·¤ae·»xae¤~x-awas
'9%* This snbroutine closely resembles that of page 12-3 9%*
'** of the User Manual for DT2801-A Series slhgll Board 9%*
'*9% Analog and ÜIQXÜBI I/0 Systems for the IBM Personal 9%*
'9%* Compu ar. am

'define setdigit as a procedure with reg12 and port2 es
éLgassad_vsr1able_ _

setd1g1t( reg12;p0rt2)

'define rgg2 as local variable to this smbroutine
LOCAL reg .

'define reg22 es base address +1 which defines
' address of coumeand register end status register
reg22=regl2+1

'this MIT covmnand writes the command F (stop coemuandl
' to reg22 Icoumnand register). This couuand returns
' the D 2801-A to the ready state
MIT reg22, &I·I3

'call_t|pe procechre te initialize the DT2801-A board
CALL 1n1t(&H2ac)

' this_HAII' statement causes the program to loop
' until b1t I (DATA_IN FULL flag) o reg22 (the
' status register) IS olear._Th1s guarantees
' that the command reg1ster_1s emp y_and can
' legally have a couenand written to 1t.
NAIT reg22>&H4»&M2 .

' this HAI]’ statement causes the_program to loop
' until b1t 2 of the status register (ready bit)
' is set. Tha program then goes on to the next
' executable statement
NAIT reg22•&H4

'this MIT coqmnand writes the command 4 (set digital
' port for input) to reg22 (command register).
' th1s covmuand sets the DT2801-A to the ready state
MIT regZ2»&HF

' this NAIT statement causes the program to loop
' until b1t I (DATA_IN FULL flag) o reg22 (the
' status register) IS olear._Th1s rantees
° that the command register 15 can
' legally have a coemnand written to it.
HAIT Y‘6gZÄ• &H4.•&HT

'this MI'I' coemnand seIects_tI·•e digital port
° being set for digital 1 t as port2
' snd writes this port neär to tlne data
' 1n register
MIT regl .,part2

' this_NAI'I' statement causes the program to loop
' until b1t I (DATA IN FULL flag) o reg22 (the
' status register) is olaar._Th1s guarantaes
' that the coemnand reg1ster_1s amp y_and can
' legally have a cormnand written to 1t.
NAIT |'0Q2Ä•&H‘h$H‘O

' this_NAI'I’ statement causes the_program to loop
' until b1t 2 of the status register (ready b1t)
' is set. The program then goes on to the next
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° executable statement
NAIT reg22,&I·I3

Q check for error by checking status error flag
:uf_(INP(reg22) and N80) then

""ii"”°'.TT
”

mca cra .end if °°°
' define end of procedure
erd sub
•au¤·a•·1sa•·ur··ur··u1·au-near
:: PRDCEDURE NAME: readdig(reg12,port2,count2,data.valnue2)

:
'¤ procedure to read digital input byte at lf
z: a specified port

:
' I t 12 Ift ' t f dat
·’l

"'°" '°° °°°' “°°„„."1§$a3„ u„.T« Zi
:: (base address) :
' t2 Ift 't 1 t dl t·$ "°' °°°' 3°’2..e„.‘

‘
«E°$.„¥ ¤°° I:: 1 selects por 1 :

:¤ Output changdZ Integer pu se counter ·¤
: us

Lt data.value2 portvalwe'·¤·¤·

this snbroutine closely resembles that of page 12-9 H
'H of the User Ijlarjuual for DT2801-A Series $1ngle Board H
'H Analog and Digital I/0 systems for the IBM Personal H
'H compu er

ä
·'definzdprocedure readdig with reg12, port2, ard cou1t2 as

' ass variables -Slg readdigl reg1Z,part2,ct1arsge2,data.value2)

$3*%:2, hid·u2 as local variables to
LOCAL reg22

'define reg22 as base address +1 which definee
' address of commard register ard status register
reg22=reg12+5

· 'this MIT couumuand writee the coueuand F (stop comuuard)
' to r 22 (commard register). This conuuand returns
' the $2801-A to the ready state
MIT reg22, {He

'call the procedure to initialize the DT2801-A board
'CALL 1n1t(&H2ac)

' this_HAI‘[ statement causes the program to loop
' mtxl bit 1 (DATA_IN FULL flag) o reg22 (the
' status register) xs elear._Th1s guarantees
' that the coumrand reg1ster_is errp y_and can
' legally have a command written to it.
HAIT reg1£,&H6,&H6 ‘

' this_HAIT statement causes the_program to loep
' uptil bit 2 of the status register (ready bit)
' is set. The program then goes on to the next
' executable statement
HAIT reg2Z,&H‘•

'this OUT comquand writes the couumsand 6 (read digital
' input irmnedzatel to reg22 (coureuand register).
MIT reg22, &H6

' this NAIT statement causes the program to loop
' mtil bit 1 (DATA IN FULL flag) o reg22 (the
' status register) is clear. This guarantees
' that the conmuand register_is emp y_and can
' legally have a covumund written to xt.
HAIT I‘8gZÄ• Itßallß

' th' MIT couumuand 'dent°f' the rt from vhich
' th: data is to b: read ::sport2P:nd sends it
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' to the data in register
(UT reg2Z,portZ

' thi:_NAI'!' statement cause: the program to loop
' urtxl bit Q (DATA_(1JT READY flag) of reg2Z (the' status register) is set.
NAIT fégzza H6

' t ° l t IZ equal t dat 1dZ‘°

' this INP statoment reads the data byte from the' data out rßgister
DATA.VALUEZ=I (reg1Z)

' this_HAIT statement cause: the program to loop
' urtil bit 1 (DATA_IN FULL flag) 0 reg2Z (the
' status register) xs olear._Th1s guarantee:‘
' that the command reg1ster_is emp y_and can
' legally have a cormuand written to it.
HAIT reg2£»&H2»&H2

' t|·ris_HAIT statement cause: the_pr0gram to loop
' gntil bit 2 of the status register (ready bit)
' is set. The program then goes on to the next
' executable statement
HAIT reg2Z»&|-I4

' dreck fl f t tus ' tIF «m»«!2£3§» .33
2«£r‘mE¤”°"

"PRINT"err0r "CALL crash(reg2Z)
END IF

' increment comter if_neu value in reg1Z is different
' from the old value in reg1Z
IF DATAOLDZ<>DATA.VALUEZ TH N CHANGEZ=CHAIGEZ+1

' define end of srbreutineEND $(8

·
222222222I2I22222222222222222222222222222222I22222222I22222

'== I-!-l·¤·¤ IMPORTANT INFO ·¤¤·I*l ==*:=
=='== man name: 6TEMP.BA$ '==

:== rp prog : 6TEMP.BAI< ==
22 22

'
2282222222I22222222222222222222222222222222222I2I2222222222

: PROGRAM HRITTEN: 3-27-89 :
' PROGRAM MODIFIED: 5-21-89 '

PROGRAM NAN: 6TEMP.BA$ ==
22 22

22 22
•2222I22222222II2IlI222222I222222222222222222222222222222222
I 22222222222222222222222222222222222222222222222222222222222
'ss

==
°== S(8ROUTIN NAME: GETIT ==
'== ==
'== THIS $(8R(IJTINE GETS THE A/D CGNERSIGI VALUES FOR ==THE SIX TEMPERATUREPRQESI
222222222222222222223222222222222I222222222222222I2I2222222

'define srbroutine GETIT
GETIT:

' VARIABLE DEFINITIGIS +

'define gain code for DT2801—A as GANZ

·
GANEZ=0

'define gain for specific gain code as GAINZ
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• GAINZ=2/GANEZ
'dinnnension arrays for da{a for six channels
' DIM $GZI6),VALUE8(6)

'+++++++++++++++++++++++++++++++++++++++•+++•++++++

'+ loop {0 call s•.br0u{inas {0 ge{ A/D conven-sion +
'+ values and c0npu{e decinnal number for v0l{age +

'{he channel nunber is defined by CMANIELZ
FOR CI·IAnNELZ=0 T0 5

'skip reading channel if {enp probe is n0{
' c0rn•·nec{ed
IF ITEMP$lchann•lZ+Z )="N/C") OR lTEMP$lc|·narnnnelZ+2)="n/c") THEN T0 9111
'call subr0u{ine {0 9e{ a/d conversion value
CALL ad1nl&H2ec,GANE .,CMArNELZ,$GZ( CHANIELZ l)

'caä snbr0u{ine {0 c0nnpu{e decinnal nunber for
'vo a
CALL C$PUI‘E(GAINZ,$GZI CHAPNELZ ) ,VALUE8I CMANNELZ))
'cell sn.brou{ine {0 c0mpu{e value of {en¤ngen·a{ure _
CALL COMPUTETEMPERATURET TMPLNITS,VALUE8( HANNELZ ) ,TEMPVALUE8( CHATNELA) )
'ISSi?‘| {ex{ color {0 {xckrl
{xckr .=4
'essign background color {0 bkckrZ
bkckn- .=5

' { l f d' l f { {u¢äY„.°¥„Z•E.z?§«Jää§
"’

° °""’°"' "''color 4,5

'{urn {inner off
{inner off
'l0ca{i0n of display on screen Irow,c0l•.¤·n)
LDCATE bbegr0wZ+cI1arnn1elZ+},bb•gc0lZ+5

'prin{ value of {en•npera{ure on screen
pr1n{ using "888.8"nTEMPVALUEIlcInar·¤·•elZ)

'{urn {inner on
{inner on
'ge{ nex{ channel nunber
9 11 NEXT CHANNEL2
'++++++++++++·g+++++••++•+++++++++++•+++++++++++++++
're{urn {0 nnain progrann
RETURN

'
I=3ll=I=S=B===S===B=B=3=SII222222=====S=I=ISS==S==3===B==88

:== nr-¤·¤·¤·¤ IMPDRTANT INF0 ¤·¤~¤¤¤· ==
=8 22

'== ram nenne: graph}.BAS ==
::E prog :graph}.BAK:

PROGRAM HRITTEN: 5-09-89 1
' PROGRAM IIIDIFIED: 5-17-89 '
'3=======2=================22========B===I2=================

:== PROGRAM NAME: graph}.BA$ ==
22

==

'=======22=======!========22===============$===2=H=3=S2I=S==
'define snbrou{ine graph}
graph}:

'se{ flag placeZ=6 for re{urn fronn escape key
placeZ=}
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° { { { { wh'ch { ll { { { {°'SSEGMENT
'se{ screen {o {ex{ mode with color enabled

. screen 0,1

'se{ flag so current {ine will no{ be displayed on screen
fflagZ=4

'{urn {inner off
TIMER OFF

'stog f•.¤·nc{i¤na cf all unused function keys
key( ) s{op
key(Z) stop
key(3) stop
key(4) s{op
key( 5) stop »
key(6) stop
key(8) stop
key(9) stop
key(10) s{op

'{urn all mused function keys offkey(1) off
key(Z) off
key(3) off
key(4) off
key(5) off
key(6) off
key(8) off
key(9) off
key( 10) off

' { 1 t{ l 7 { ll (65)„äI„«'ä $,63 °° °' ° "
°“

'se{ pale{{e color 6 {o white (64)
pale{{e 6,64

° { l {{ l 3 {o (52),äI•+'ä2 2,52 °° °' °""
'se{ pale{{e color 1 to blue (57)
pale{{e 1,57

' { l {{ l 2 { { (58)„ä'i,.«'ä2 2,,5 °° °" ° ""°°"
‘

'se{ pale{{e color 15 to HMITE (63)
pale{{e 15,63

'se{ pale{{e color 0 to white (63)pale{{e 0,63
k (6) sd: ruhenIggy fx)cngok

(1) nb GRAPH3
& H)

ongos

' 'cl r {he screen
2700 color 1,1

cls _
'CALL SIBROUTINE TO DRAM BRAPH BOXES
GOSIB GRAFBOXX

Ebegin mcnu selec{idnprocess.‘

Hmension EEice array
DIM choxce$(7)

' essign line nunber 1 to array elennent choice$(1)
CHOI E$(1)=" 1."

' assign line nunnber 2 {o array element choice$(2)
CHOI E$(3)=°' 2.'°

' define LLINEZ es an integer used to locate {ext
' on r er row

LEI§EZ=4
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' change color to white text and BLUE (1)
' bac ground) lecate the text at row 8 and
' c<äe-ljuärnnsl? print CHOICE$(l)

LOCATE llineZ+7)l8 .PRINT CHOICE$(1)
I 0OGGOOOOOQGOGOOOQOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

'XX BEGIN SELECTION PROCESS XX
I'XX XX
'XX This selection routine was originally written XX
:§ by K. Allen Caswell, Jr., Ph.D. on 12- 4-87. ä'XX Hodifications and all documentation XX
tg was done by Cynthia K. Rice on 3-1-89. äI'

mark_this part of progren with e label SelN.I^I
' can be called again

' assigns to the variable KKEYS the charecter that
' corresponds to the first keystroke waiting in the
' keyboard buffer

KKEY$=IN(EY$

' Beginning of SELECT CASE structure = case variable
' 18 KKEY

SELECT CASE KKEYO
•+++++++++++++•+++++++++++++•++++++++++++++++++++++++++++++
' if KKEY$="" (no keystroke on keyboard buffer), then' gotocäglllm (continue selection process)

GOT0 SelMJH
'++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

' if KKEYS = CI·IR$(0)+CHR$(72),C)jR$(0)+CHR$(B0)»
' then execute the following lines

' CI;|R$(n) ie the character in the ASCII table that
' xs associated with n (the ASCII value)

' C|·|R$(0)+CHR$( 72) represents the gßerrow
' CHR$(0)+CHR$(80) represents the arrow

' 'I'he C)·|R$(0) represents that this is the extended
° code for e non-ASCII ke};

CASE CHR$( 0 )+CHR$( 72 »CHR$( 0 )+C)|R$( B0)

' chage the color_to blue text and cäen' ba ground) print text on row LLI 2+7 and
' column 16

COLOR 1:5
LOCATE LLINE2+7»l6

' print choiee$(LLINE2)
PRINT cho1ce$(LLINE2) '

° IF KKEYO = C)IR$(0)+CI~IR$( 72) representing the down arrow)
' then_decrement LLINE2 by Z _

' ELSE increment LLINE2 by 2 (neaning the up arrow' was selected) _
IF KKEY$=CHR$(0)+C|·IR$(72) THEN DECR LLINE2•2 ELSE IMZR LLINE£•2

' need t k LLINE2 ' llowebl range f dat
”

· se thg sglgctiomboxnwill scroll +«~¤„•1::t'
alloweble selection to first elloweble selection

' and vice verse _ _
' If select_up arrow when on top line will go to
' bottom line
IF LLINE2<1 THEN LLINE2=3

' II select down arrow when on bottom line will go to
' ine
IF {I-:€INE2>3 THEN LLINE2=2

' the color_to white text end blue _
' ground) print next text et row (LLINE2+7)
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' colum 18
COLOR 15;].
LOCATE LLINEZ+7»l8

' print choiee$(LLINEZ)
PRINT cho1ce$lLLINEZ)

' goto label Selnuv to continue selection process
GOTO Selnuuz

•++6++••g+++++++++++++++++++•++++++++++++++++·•+++++++++++++
'on carrzage return, goto deit subroutine to correct input
' CHR$(13 reßresents carriage return in ASCII table

CASE C R$l15)

' goto snbroutine Correctnmn to correct info
80T0 Correctnuez

'•+++++++•++g++++++•+++++•+++++1++++•++++++++++++++++++++++
' any other xmaut sends program back to label Selnun
' to continue selection process

CASE ELSE
GOTO Selnun

'++•+++•++++++++++++••++++++++++++-•+++++++++++++•++++++++++
'++++++•+g+•++++++++++++++++++++•+++++++++++•·•+++++++++++++

' Define end of SELECT CASE structure
END SELECT

·

OQQOOQQOOGGOQQOQQOOO06000QOOOOQQOOOQQQOOOQOOOQOQOQQOQQOQO

' define end of subroutine Selnun
RETURN

........................................................
I:5%,;;

SlBRlI.|’l’INE NAME: Correctnnn 3 .
'g S\BR¢l|TI}£ TO SELECT LINE MIBER ggg

Z....... . ......... ..... .. ......'
efxne V1 dlr as a s routine

CORRECTNH:

' Cha color to blue lll textandcyanl5lbackro•.ndCßlröaelns g
' Locate the text in row IllineZ+8) and colum 8

LMATE llineZ+5;18

' Beginning of SELECT CASE structure = case variable
' is LLIN Z

SELECT CASE LLINEZ

•·•++++nu•+++++•++++++++++++++•+++++++·•—++++++·•+++++++••+·•·•
cßé 1If LLINEZ = 1, then CHECK ANSNER
'set text color ('IXCOLZI and backgrouxd color IBKCOLZ)
TXCOLZ=l
BKCOLZ=2

'define begiming and ending rows of menu boxb•:ärowZ=17
rowZ=22

'defirie tiggirning and ending colums of eenu box
o .=

::a:olZ=72

'call Erocadure MEFQJBOX to draw menu box _ _ _
call M NJBOX(begr¤wA,endr¤w£,begcol£,••‘1dc01£,17¢COL£,BKCOL£)
'locate and print selection
LXÄTE 8;].].
PRINT " You selected a graph of two te••peratures"$
PRINT " versus time (81). '°
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cA$é 3I-f LLINEZ = 3, {hen CHECK ANSWER
'se{ {ex{ color ITXCOLZI and backgroud color IBKCOLZ)
TXCOLZ=1
BKCOLZ=2
'define beginning and ending rows of menu box::ärow{=17

row£=22

'defirfg Igegiming and ending colums of menu box
o .=**.:2:.%,5

'callngrocedura MEPQJBOX {o draw menu box _
call NBOXIbagrow£,endrowZ,begco1£,andcol£,17<COLZ,BKCOLZl

°loca{e and prin{ sel•c{ion

1 {ad ph f {he Oxygen C {' "ou se ec a ra o onsum: aon 9
PRINT " parama{ers vs game (I2)."

•++++++•++++++++++•+++++•+++++++++++++••++++•++++++++••++•+
' If LLINEZ <> 2 AND >3, {hen con{inue program

CASE ELSE

•+++•·+++·•·+++++4++·•·•+++++++++++++++++++++++++++++++++++++++•
' Define ard of SELECT CASE s{ruc{ur•

END SELECT

' Change color {o blue I1) {ex{ and WHITE (15) baokgroud
C LOR 4915

' Call PROCEDURE Corr•c{Answ•r {o ask if inpu{ is correc{
COLOR 292
LOCATE 20,16
PRINT SPACEH55)
LOCATE 20,28
CALL Correc{Answer lanstl

' Check answer {o PROCEDURE Correc{Answer :

' If{heanswer isNo {henpromp{user{o{ a in
2720 IF (ans$¤'°N“) CR lans$="n") THEN 2700ry

gg

COLOR 292
LOCATE 20,51 .
PRINT SPACE$(20)

' If {he answer is Yes, {hen re{urn {o main program
IF lans$="y") OR Ians$="Y") THEN 2725

' If answer was invalid, {han call PROCEDURE InvalidAnswer
' {o pro«p{ user {o arpu{ a proper answer of yes or no.

COLOR 2,2
LOCÄTE 21,19
PRINT SPACEN53)
LOCATE 21 19
CALL InveladAnswer Ianstl

GOTO 2740

' Beg1nnang_ of SELECT CASE s{ruc{ure = casa varaable
' as LLIN £ _
2725 SELECT CASE LLINEA

'+++•+++++++++++++++++++6+1-+++0-++++++•+++++++++++•+++++++•+
' If LLINEZ = 1, {hen gosub graph{p
CASE 1
GDSLB GRAPHTP

•++•++++++++++++•·•+++++++•·++++•++++++++•+•+••++++++++++++++

' If LLINEZ = 3, {hen gosnb graphb
CASE S
GOSLB GRAPHHB•

++++++6+++•++++++•++++++++++++++++1-+++++++++++++++++++++++

•++++++++++++++++++++•++++++++++++++++·g·+++++++++++++++++++
' If LLINEZ <> 2 AND >5, {hen con{anue program

CASE ELSE
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' Degggesämgcof SELECT CASE structure

'define end of subroutine greph3
return

:g SIBRIIJTINE NAME: GORININ

SLBRIRITINE T0 RETURN T0 RINMNSIBRIIJTINE'ppp
T0 CINTINUE IIJNITORINB PROCESS. ppp

....................... .
·=·=¤' define as a s routxne

GORLN*¤|:

'set scream back to text node
screen 0,1 ·

|;:3t?g)f•:;:|tio•·ms of all umused function keys
key(Z) stop
key(3) stop
key(4) stop
key(5) stop
key(6) stop
key(8) stop
key(9) stop
key( 10) stop

· 'turn all uused fumcticn keys off
key(1) off
key(2) off .key(3) off
key(4) off
key(5) off
key(6) off
key(B) off
key(9) off
key( 10) off

'set palette color 7 to GREY (7)
palette 7,7

'set palette color 6 to BRIIN (20)
palette 6,20

' t 1 tt l 3 t (3)„§‘I„+¥2 §,;° °° °' ° °"°"
'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 NHITE (63)
palette 15,63

'set palette color 0 to NHITE (63)
palette 0,63

'set color to vümite beckgroumd end vdmite text
color 0,0

'cloar the scream
cls

'return to subroutine rumnon to continue nonitoring
goto rumnon

'define end of smbroutine goruumonreturn

'filos seved_u·mder another name to save space
'in turbobasxc editor
Sxnclude "c:\¤•on1tor1\GRAF80X.bas"
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Sinclude "c:\nonitor1\graftEBbas"
Sinclude "c:\mon1tor1\graff .bas"

·22222222222222222222222222222222222222322222222222222222222

:== **¤-¤¤· IMPORTANT INFO ¤·¤·¤·H· ==
22 22

'== name: fbo .BA$ ==
:== Egäulgmprog : g;fbo)>:.BAK ==
22 22

'
2222222222222222=22I22222222222222222222S2222I22222I2222222

: PROGRAM HRITTEN: 5-09-89 :

' PROGRAM YDDIFIED: 5-09-89 ''22222222I2222222222222222B222222222222I2222222I222222222222

:== PROGRAM NAME: grafbox.BAS ==
32 22

'== _ This proglluze contains the subroutine GRAFBOXX ==
:== vdnich draws boxes for the graph selection screen ==
22 22

I22222222I22222222222222222222222222222222222222222222222222

'DEFINE SLBROUTINE GRAFBOXX
GRAFBOXX:

:draw large box around screen

'set text coIor ITREEI?.} E EEEg coIor IEKEEI?.}
TXCOLZ=2
BKCOLZ=3

'defin; Igeginning and ending runs of nenu box
row.=

l:uärowZ=53

°defiri•;_I§eginning and ending columns of menu box

=ä?>12=79
'callngrocedure MEQIBOX tp dran menu box _ _
call MBOXIbegrw£,endrwA,begcolA,eu·udcol£,1'>¢COL£,BKCOLZ)

'2222222222222222222222222222222222222222222222222222222222

Zdraw box 1 frun the bottoe of the screen
_;_;g0tL7te>;t coIor IUEEI?.} coIor IBKEEU}
¤•<co¤.2=s
'defin; zeginning and ending rows of menu box

row .=
:arowZ=22

édefiniu; winning and ending coluvuns of menu box
o .=

e:ägo1Z=68
'cellngrocedure MEMJBOX to draw menu box
call NJBOXIbegrowZ,endrowZ,begcolZ,eu·udcolZ,1'><COL7I,BKCOLZ)

'222222I222222I222222222222222222222222222222222222222l2222

:draw box 2 from the bottom of the screen
_;_;S°tI-ytealut coIor ITREEI?.} E EEI€g coIor IEKEEI?.}
sxcouiäs
'defin; Iäeginning end ending rows of manu box

row .=
I:uärowZ=21
'defirlng Iggginning and ending column: of menu box

o .=
:ä:olZ=52
'call rocedure MEMJBOX to draw menu box _ _
call MEMBOXIbegrowZ,endrowZ•begcolZ,e•ndco1Z;TXCOLA,BKCOL£l
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'====§B3222=2===2==3===£2322822============S===============zdrew box 3 from the bottom of the screen
'set text color ITXCUUS E Eaaigää color IEKCUUETXCOLZ=1
BKCOLZ=3
'define beginning end ending rows of menu boxb•:ärow{=5

rowA=40
°defi•i•;_Ig:ginr•ing and ending colums of menu box
!:•ägg1Ä=66
'callngrocedure HEMBOX to drew menu boxeall NJBOXlb•growZ,endrowZ,begcolZ,er•dcolZ,T>¢COLZ,BKCOLZ)

:drew box 4 from the bottom of the screen
'set text color NEUE?.) E EEEg color IEKCUUITXCOLZ=1
BKCOLZ=3
äfinezzeginning end ending rows of menu box

row£=19
'defie; Iägirning end ending colums of menu boxo .=:a:..„„„
'callngrocedure MEMBOX te draw menu boxeall N.BOXlbegrowZ,endrowZ,begcolZ,e•·•dcolZ,T)¢COLZ,BKCOLZ)

Zdrew box 5 from the bottom of the screen
'set text color ITRCUIIZI E EEIZgroT:E color IEKEUEZITXCOLZ=1
BKCOLZ=3
°define begiming end ending rows of menu boxb•:ärow{=5

row£=l8
'defie; Iiegiming and ending columuns of men; b x.= ,=ägg1Z=65

'call Erocedare HEMDOX to draw menu boxeall H MBOX(begrowZ,endrowZ,begcolZ,ersdcolZ,T7¢COLZ,BKCOLZ)

:drew box 6 from the bottom of the scree-
'set text coler ITRCUUFI aß ätgäii color IEKCUUI
TXCOLZ=0
BKCOLZ=5
'define beginning end ending rows of me.w boxI:·ärow@=3

row£=78
';;|efär£?=!;§gin1ing end ending co uons of lchq box
enääolA=69
'call Erocechre MEMJBOX to drew menu boxeall M bUBOXIbegrowZ,•ndrowZ,begcolZ,ersdcolZ,T7¢COLZ,BKCOLZ)
pr;nt"Please use th? arrow IG s to move tl-? selection Ex to the"
print" proper line nunber. Tlyaen press the enter key."

'set text color FG Eöltgää color
eolor 2,3
locate Br7.+7,E7.+3
print" Two Teuperatures versus Time (same graph)
color 1,3
locate brZ+5,bcZ+3
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print" 1."
color 2,3
locate Er7.+$,E7.+3 _
print" Hb Concentration versus Time
color 1,3
logate brZ•5,bcZ+3
print" 2."
color 2,3
locate brZ•7 bcZ+3 _ _
print" Artergal Oxygen Saturation versus Timeocate brZ+8,bc£+3 _ _
print" _Venous Oxygen Saturation versus Timeocate br£+7,bcl+ä t_ T_
rin " oni°¤«;•:• b«~z+1¥°,b¤z+6

°“”°
‘°° °°°°°°

“°°
print" (All parameters on same graph.)

'define end of subroutine GRAFBOXX
RETURN
''

!=S===SIIG!3S882I=8=l=8===I==I=B======ll8ll====ISl=222

'== ¤·***¤ IMPORTANT INFO ¤¤··¤·¤* ==
'== ==
'== rggram name: GRAFTP.BA$ ==
'== Ba np prog : GRAFTP.BAK ==
'== =:

{E: Program written: 5-09-89 ff
'== Program modified: 5-23-89 ==
'SSISI=SI==I=S=ä2====!I22222S232SSSSSSSSSSSSISIIIIISSSS

{=f snbroutine name: graphtp.bas EE
'== THIS SUBRGJTINE CALLS THE $I.BROUTINES TO ==
'== GRAPH TUD TEMPERATURES VERSUS TIME. ==
'== ss
'===!II2S=22=2====S2======S==Il2=====SS8!IIl=3===3I!==3

'define snbroutine graphtp
¤r·¤¤hf¤=
gigäälgg placeZ=5 for return from escape key
'call subroutine to select two tenperatures
'to be graphed
gosib pickteups

'label to return from escape key
escapeteup:

'call smbroutine to set xp for graphics display
gosnb setgraf

'comt nurber of times thru subroutine
co•.nttpZ=cou·1ttpZ+9

'if more than one time thru sdaroutine then
{ to label to clear screen
i$°cou·•ttpZ>1 then goto bblue

'call snbroutine to draw exes of graph
gosub drawaxes

'call sgbroutine to draw the timescale of graph
gosnb timescale

'cell snbroutine to draw the teaperature scale fo graph
gosmb tempscale

'call subroutine to graph teuperatures A I 8
gosub graphtenp

'define end of snbroutine graphtp
RETURN
' =======2S=32==2===3=22=====B2SI======3S!===2==33======
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•...........................................................
I

:p,gPp SLBRCIJTINE NAME:PICKTEMPS'gsp?

SLBRGJTINE TO SELECT THO TEMPS TOGRAPHjwp
ppp

'fine s routine ‘ C S:
PICKTEMPS:
COLOR 1,1
' CLEAR THE SCREEN

CLS
'set text color (txcolZl end gackgrousd color lbkcolkl'for box
txcolZ=0
bkcolZ=1
äfirseiäéginsing end ending rows of box
'definisgjigginuirng end ending colums of box

'cellngrocedure mennbox to draw box
cell NßOX(begrowZ,endrowZ BegcolZ,e«1dcolZ,txco1Z,bkcolZ)

begiming row for display

äßnzlbegirning colum for display
.3

' Print tenperature 81 neme of screenLOCATE drowA+2,dcolZ+1
PRINT "NAME OF TEMPERATURE 81 IS "LOCATE drowZ+2,dcol7./38
PRINT te•¤p$(l)

' Print tevgaerature 82 neme n screen
LOCATE drowZ+ ,dcolZ+l
PRINT '°NAOE OF TEMPERATJRE 82 IS "LOCATE drowZ+3,dcolZ+38
PRINT te«p$l2)

' Print tenpereture 83 nene on screenLIXZATE drowZ+¢'•,dcolZ+l '
PRINT "NAME OF TEMPERATURE 83 IS "PRIIÜOCAETE <ä·c;;Z+4,dcolZ+58

PPP

' Print I4 name on screenLOCATE drowA+ ,dcol£+1
PRINT "NAME OF TEMPERA1'URE 84 IS "LOCATE drowZ+5,dcolZ+38
PRINT

te••p$l4)

' Print temperature 85 name on screen
LOCATE drowZ+6,dcolZ+l
PRINT "NAME OF_ TEMPERATURE 85 IS "
PRILSCAEE cg•;<;¤=£+6,dcolZ+38

WP

' Print teqaereture 86 rmme on screenLOCATE drowZ+ ,dcolZ+l
PRINT "NAME OF TEMPERATURE 86 IS "PRIIüO_CAtTE cér;%v;Z+7,dcolZ+38

9*9

' rint instructions to userP .
oca e'I‘°"i“11 18

color 1
O,

rm oase en er rs o eqaere ures o gg°°at:Pé4’1° t thenuube fthetwot t tberaphed
print "sapareted by e comm. lExe«ple: 1,2 <return>l"

'locate and print question mark I?) for irput
color 7,0
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locate 16,40
input ate•q:Z,btenpZ

'label for correction
corrab:

'beginning of case select structure
'case variable = ateupl
SELECT CASE ateupl

CIS! 1)Z339Ö;5,•6

'if aZ is not between 1 and 6 then tell user that
'input was invalid
case else
color 51,4
locate 18,20
sound 57,10
print " The values you have entered are not valid! " ·
Ogli! 1,20 _

print " Please unter two integers freu 1 to 6. "ocate 16,40

°°i°$ 2pace,2$1151rin s
golor 2,0

'loute and print question » rk I?) for irput
color 17,0
locate 21,40
input ate«pZ,bte•pZ

locate 21,40

°°i°¥
°’°

$1151rin ace
golor ifo

goto corrab '

'define end of select structure
end select ‘

SELECT CASE btenpl

use 1,2,5,4,5,6

'ifbZisnotbetweu11arnd6thuntellusert!1at
'input was invalid
case else
color 1,4

_ locate 18,20sound 57,10 _
print " The values you have entered are not valid! "ocate 19,20 _
print " Please enter two integers froe 1 to 6. "oute 16,40
color 0,0
print space$I15)
color 1,0

'locate and print question mark I?) for input
color 17,0
locate 21,40
input ata11pZ,bte•pZ

locate 11,56
color 0,0
print space$I5)
color 1,0

'go back to check new input
goto corrab

'define end of select structure
end select

' End o2ä_I§RIL1JTINE picktenps, return to nein program

'gs SIBROUTINE NAME: GRAPHTEMP ä'wp ppp
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:ppp SLBRDUTINE T0 DRAH GRAPMS 0F TN0 TEMPS VS. TIME ppp
PPP PPP

° PPPPPP'dpzgxne s rouhne grn tup:
ppp

graphtenp:

'0+4+++++%++++++++14++%}+++4++++%++++++++++++++++++
' VARIABLE DEFINITIONS +
:+++44++4-++++++<|·§+++·|·++-|·++++++++++++++++++%++++4+++
'd•·fing·gE§n1code for DT2801—A ns GANEZ
• °-

gnin code nn GAINZ

' ==:=sz:sszzssszsz=:===:=:==========s====z=:==:s===
'turn tiner on
hner on

°initjnlize counter
I<o1.ntA=0

'nssjm etnrt tinn to vnrinble bbl;»b=t1mer

%¤¤¤i?? °' °°'°
'aöhne couster|$0LNTZ=KU.N‘I'Z+l

°I551§‘\ ola VIILB 0* {1lO to _
ttold=tt*2

to ITBIIQOIR

VI 0 BIMDO

'ässigygla v•Iue ot tune to ttoldttold=tt¤·2 .

VI UL:} IIIQ 0 I €II'IP0

VI ID]!

0'ässignold vnIue o? tune to ttoldttold=tt/2

VI 0 I

VI01

'return to stnrt of loop
GQT0 LOOPIT _

'defme end of af block
END IF

toVI|‘1IEII°1T

REF 15_|‘I0¥ QOIYIQOEE; pf“1I'I¥ mf}

:i="‘+’°'2?"«°""v% ‘R/°°“"‘¥ ‘“'3f°1'“"?ä *3/2'°”"¤..„ar a
_ =u cu or a

_ =•• u
·i'3"ém 2% mm „/„ °""’ °""’

color 12,14
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,

locate 26,6
1 print " N/C "T _ goto sngrras

'define end of 1f block
end 1f
I

: Get teuperature A

°¢äII TOUIIHQ to 90E ¤a_C0f1V6|‘$10h value Yor EBUQ Ä
CALL ad1n(&I·I2ec,GANE .,ATEMP£-1,SGAZ)

:ca11 stbrgutine to conpute deci 1 nwber for voltage

oKEf’Eä•ä°'8ö%E‘?oÄ‘£$ äsv mon,)•) •)

'call subroutine to compute value of temperature A
CALL CG4PUTETEMPERATURE( TMPlNIT$ ,VALUEA#,TEHPVALUAS l

LINEW ?;: d,:te¤‘poId;? t"T‘tt*2,TEHPVALUA8),12
LINE lto1d,tt¢!•po1dI•·.05) · (tt*2,TEMPVALUA#+.05),1Z
LINE (t01d,it¤mp0].d¢+•1) · ltt*2,TEMPVALUA#+•1],l2
LINE ltuldaltcnpoldß-.05) · ('t‘l*Z,TEMPVALUA¢·.05),12
LINE ltoldmtenpoldt-.1) - ltt·¤·2,TEMPVALUA8-.1),12
LINE It01d,•t¤IqJo1dS+.15) - Itt*2,TEMPVALUA#+.15),12
LINE lt0].d,It¤•Ip0].d8+.Z) · ltt*2,TEMPVALUA#+.Z),12
LINE Itoldplterlpoldß-,15) - (‘H:*2,TEMPVALUA#-.15),12
LINE lt¤].d,at¤mpold8·.2) · (t't*2,TEMPVAI.UA#-.2],12

'LOCATE AND PRINT TEHP 1
color 2,14

. locate 6,6
prxnt usxng °'|I8.I"1te•qwa1uaI

'Iaäl ¥or not connectä pr-SEE: '
GRAFFBB:

'if tenperature is_not connected, then print n/c
1 . =" c" or e °. =' ''TFIATE D PRINT TEHP Z

np um

color 3,14
locaterin

" '_ P
goto no§RAFFBB

'defgne end of 1f block
end 1f
I

I

: Get tenperature B

POUTIDO Io a73 C0|"IV6I‘SIO|'I vaIue For IBIQ E
CALL ad1nl&H2ec,GANE .,bTEMPZ—1,$GbZ )

:cal1 SLÖEQUIIQO toßconpute decimal nurber for voltage
P2 PQSBFI 1

CALE CU4PUTE?GAI'NIg,$GZ•VALUEbC]

°call snbroutine to compute value of tenperature B
CALL COMPUTETEMPERATUREI TMPINITI ,VALUEb¢ ,TEMPVALlb$)

LINEW Tttioldgbtenpoldrgl
cal

ttl!2 ,TEMPVALlb# ) ,13
LINE ltt¤ld,Btenp01d8+.05) — Itt*2,TEMPVALUB8+.05),1S
LINE (tto1d,Btetrp¤1d3+.l) - (tt*Z,TEMPVALlJB8+.1l,13
LINE Itt01d,Bt¤npo1d¢—.05) - (tt*2,TEMPVALUB8—.05l,1S
LINE ltto1d,Btempo1dI·.1) — (tt*2,TEMPVALUB#-.1),13
LINE Itt0ld,Btaup¤1d$+.l5] · (tt*Z,TEMPVALUBi+.15),l3
LINE (tto].d,BtQ•up01dS+.2) · (tt*Z,TEMPVALUB8+.Z),lS
LINE lttoldaßtenpoldl-.15) - (tt*2,TEMPVALUB8-.15],13
LINE lt‘t01d,BtenIp01dI—.2) - (tt*2,TEMPVALUBI-.2),13:$SS$$$$$$$$$$$$$$$$$$$9$$$I$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

color 3,14
locate 29,8
pr1nt using "888.8°°;te¤pva1d:•|
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'IaEeI for not connectä präs
hoSRAFFBB:
'if elapsea time is greater thin 57 ss, FE näa
°to glear screen, reset timerminitialize elapsed time
'variable_tt, raset counter to 0, draw grid again, and
[set initial point for graph
if tt/2>59 then
'label for clearing scream
bblue:
'clear the screen
cls
'resat timer
bb=tmer
änätialize elapsed time variable tt
'initialize counter
koumtZ=0

' this statement sets th•_screen tg a ri§·•t—hand coordinate
' system where l—1,-1) is the point in the lower left-
' hand corner and l6l,10l) ia the point in the upper
' r1.?·•t-hand corner of the viewport.
HINOCM '1;'1]·l 61,101)

:3 grid agin
'call subroutine to draw the timescale of graph
gosub txmescale

'call subroutine to draw the teqserature scale fo graph
gosub tenpscale

' t ' 't' l ' t f raph•·§EnT'8Zvé?«w'äEü'R•m,¥' °
'define end of if blockand if

¤°3?¤‘$«=1¥°"
'define amd of subroutine graphteep
return

SI.BR¤!I’INE NAME: SETSRAPH pg
'gppg

SLBRGJTINE TO SET UP FOR SRAPHICS äIPPP . ..... .. .. .... ..... .. PPP
'edgfine s routine setgr R- :
setgraf:

' defina screen resolution as 640 horizontal by 350
' vertical 4 tq l6—color ESA node

Resolut1onZ=9
RATIOZ=6~'•0/350

' defines the screen mode
SCREEN ResolutionZ

gaéztte color 3 es cyan (59)
'set text color to blue ll) and background color to yellow

COLOR 1,14

'clear the scream
cls

' defines the background color within the vim area
VgmdZ=0
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' defines the border color of the view area
YBordZ=0

' 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) 1s_the point 1n_the upner right-hand
' corner and (640,350) us the point xn the ower eft-hand
' corner of the screen
NINDUI SCREEN I0»0)-l640»350)
'draw outer border around screen

' this statement establishes a rectangular poqtion of the
' screen_(callgd a v1ewport)_where a_l graphics coamuands
' followinnxthxs statement will be disp ayed
VIEN (105*RA OA-70 ;4*RATIOA+9 )-I 565»234 l •Vg·sdZ »VBordZ

' this statement sets the_screen tg a hijmt-hand coordinate
' system where I-1,-ll is the point in the lower left-
' hand corner and l6l,l0l) is the point in the upper
' ri?·st•hand corner of the viewport.
NINDOH -1>-1)-·(61»10l)
'define end of subroutine setgraphheturn

•................T......................................T.....
I

SUBRGJTINE NAME: DRANAXES ä
'ppp SIBRGITINE T0 DRAM AXES FOR GRAPN ppp
jppp t t t ppp
'fine s routxne setgra :
drawaxes:
:ccccccccccoccc

' draw box around grid
LINE (0,0) • (6UnI00]•I•b
LINE (-.2>·•Z) * (6U•Z.•IUU•Z).•1•b

' ccccccccccccccccccccccccccccccccccc
' ccccccccccccccccccccccccccccccccccccccccccccccoc
' draw tick_ marks on X axis

FOR Im£=5 to 55 STEP 5

'draya tick marks on x·axis
LINE (i¤•Z;.5) - l1mZ,99.7)»l4

. NEXT imZ
'cccccccccccccccccccccccccgcccccccc
' draw tick marks on Y axis

FOR Im=7 to 63 STEP 7.143

'draw t_ick marks on y-axis
LINE (.2nml - l59.9•1m)•l6

. NEXT im
ccccccccccccccc

'DEFINE END OF SLBRGITINE DRAHAXESheturn

:ä SUBRGJTINE NAME: TIMESCALE g
'gspp

SI.BRG„I'TINE T0 DRAN TIME SCALE FORGRAPHI

·$'define s routine E A :
tmescale:
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'ccccccccccccccccccccccccccccccccc
'cccccccccccccccccccccccccccccccccccccccccccccccc
'PRINT TIME SCALE
'set row for time scelerrZ=10
'locete end print 0
LOCATE rrZ,1
PRINT 0
'locete endzgrint 5
LOCATE rrZ,
PRINT 5

'locete end print 10
LOCATE rrZ,34
PRINT 10
'locete end grint 15 u
LOCATE rrZ,¢•
PRINT 15
'locete and print 20
LOCATE rrZ,52
PRINT 20
'locete end print 25
LOCATE rrZ,6
PRINT 25
'locete end print 30
LOCATE rrZ,69
PRINT 30
'locete end print title for x exis
LOCATE RRZ+1,37
PRINT"TIME (seconds l"
'cccccccccccccc
'DEFINE ENO OF SUBROUTINE TIMESCALEreturn

·...........................................................
I

zg SLBROUTINE NAME: TEMPSCALE ggg
'äppg

SABROUTINE T0 DRAM TIME SCALE FORGRAPH[pw
pw

'äfine s routine E5 A :
tempscale:

'PRINT TEMPERATURE SCALE
'set text color ITXCOLZ) end beckground color IBKCOLZ)
TXCOLZ=2
BKCOLZ=14
äfingäzgiruning end ending rows of menu box

rowA=17
'defi•i¤;_2egi¤n•ning end ending colums of menu box

‘cellHErocechr• MEMBOX to drew menu box' cell NJBOX( begrowX,•ndrowZ,begcolZ,•ndcolZ,TXCOLZ,BKCOLZ)
éäogatgzeeisg print title for teupereture A
LOCATE 15,5
PRINT "TEMP 8"+$TR$lATEMPZ)
'set text color (TXCOLZ) end beckground color ( BKCOLZ)
TXCOLZ=13 :BKCOLZ=l4
'define beginning end ending rows of eenu boxI:‘ärow{=8

rowA=23
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'defiuisp zaginning and erding colums of menu box
0 .=!;ä;0lZ=13

'call procedure MEMBOX to draw manu box
call M NUBOXIbegr0w£,erdrow£,bagc01Z,andcolZ,T7¢COLZ,BKCOLZ)

éäpgätpsanixäl print title for teuparatura B
LOCÄTE 19,5
PRINT"TEHP |"+$TR$| bte•q>Z )

'sat color {0 red {axt and yallow backgroud
color 4,14

'locata ard print title for y axis
LOCATE 11,3
PRINT"TEMPERATURE"

$3;52011::1 for placaaent of tenperatura scale
:if mit: of teugperaturi are CELSIUS then print

r r empera ure sca e
I? mLNIT$="CEL$IU$" THEN

'LOCATE AND PRINT LNITS ON SCREEN
LOCATE 12 4_
PRINT"l Celsius )"

'locate ard print 15
LOCATE 21,cc£
PRINT 15

'locate and print 20
LOCATE 19;G¢Ä
PRINT 20

'locate ard print 25
LOCATE 16,ccA
PRINT 25

'loca{e‘and print 30
LOCATE 13,ccA
PRINT 30

'locata and print 35
i

LOCATE 10,ccd
PRINT 35

'l { ard ' t 40
PRINT 40

'l { ard ' { 45L¤3i?:°«,„z°""
PRINT 45

'locata ard print 50
LXÄTE ZNBGZ
PRINT 50 _

'else, units of taqaaratura ara FARENHEIT {han print
'propar teuperatura scale
E SE

'LOCATE AND PRINT INITS G4 SCREEN
LOCÄTE 12,3
PRINT"( Faranhait )" .

'locate and print 50
LXÄTE 21»¢¢Ä
PRINT 50

'locate and print 60
LOCATE 19,cc£
PRINT 60

'locata and print 70
LOCATE 16,ccl
PRINT 70
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'loca{e and prin{ 80
LOCATE 13,cc£
PRINT 80

'loca{e and prin{ 90
LOCATE l0,cc£
PRINT 90

'l { and ' { 100L¤3i¥¤°7,..£Zi"‘
PRINT 100

'loca{e and prin{ 110
LOCATE 4,ccZ-1
PRINT 110

'l { and ' { 120L¤¤°i?E'z,„23'i"‘
PRINT 120

'DEFINE END OF IF BLNK
END IF

'se{ color {o blue {•x{ and yellow background
color 1,14
's•{ columm for f•.nc{ion key menu
fcZ=5

'loca{e and prinf f•.nc{ion key menu
LOCATE 3»FCZ
PRINT " FK MEMJ:"
LOCATE 4,FCZ
PRINT " Fl GRAPH"
LOCÄTE 5,FCZ
PRINT " F6 MG{ITOR"
LOCATE 6,FCZ
PRINT" ESC EXIT°'

'DEFINE END OF SLBRGJTINE TEIPSCALE
r•{urn

I

IMPORTANT INFO ****·! ¤=
== ==‘ '== Eräran name: GRAFHB.BA$ ==
Z: a up prog : GRAFHB.BAK ::
· ===¤::a¤:¤::==zu=:=s=ssa:sss===s====sasa:::s=sassss==;
'== Progran wri{{en: 5-09-89 ==
'== aa
'== Program modified: 5-17-89 ==
IEZ

subrou{ine name: graphH:.bas ==
'== THIS $lßRUJ'I’INE CALLS THE SLBROUTINES
TO:==GRAPH THO TEMPERATURES VERSUS TIME. ==
E2 BS

I'define subrou{in• graphhb
graphhb:

I;:ie{ plac•Z=5 for ra{urn from escape key

°cl•ar {he scream
cls

'call subrou{in• {0 se{ up for graphics display
gosub sse{graf

'loca{e and prin{ fu·mc{ion key menu
COLOR 14;].
LOCATE 1,45
PRINT "* FK MEN]: Fl GRAPH, F6 IUIITOR, ESC TO EXIT *"
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'counter used to clear the graph
'counts number of times subroutine is called
counthbZ=cou·•thbZ+1
'if subroutine is called more than one time; then
'goto label ggreen to clear graph
I counthb£< THEN GOTO ggrren

'call subroutine to draw axes of graph
gosub hdrewaxes

'call sudgroutine to draw the timescale of graphR gosub ttimescale

'call subroutine to draw the teuperature scale fo graph
gosub oxscale

SEVENT G4 _
'call subroutine to graph teuperetures A I B
gosub graphox

égefine end of subroutine graphtp

'end

'file seved under enother name to save'süce in turbobaszc editor
II LUDE "C :\MONITOR\OXxSCALE . BAS"

SLBRGJTINE NAME: SETGRAPH ä

SLBROUTINE TO SET UP FOR GRAPHICS g

Y..................... .................. . . """'äfxne s routine setgr · :
ssetgraf:

' define screen resolution es 640 horizontal by 350
' vertical 4 to 16-color ESA mode

Resolut1onZ=9
RATIOZ=640/350

° defines the screen mode
SCREEN Resolut1.onZ

geggtte color 3 es cyan 159) _

'assiüghgckgrousd color to variable bgcolZ
'set text color to blue ll) and background color to yellow

COLOR l•bgcolZ

' defines the background color within the view area
Vg·•dZ=O

' defines the border color of the view area
YBordZ=0

1111'
the screen

' this statement sets the screee to_a left—hand ceordinate
' system where l0•0) xs the point z.n_the r r1Yht·hand
' corner and (640,350) is the point in the lower eft-hand
' corner of the screen
HINOGI SCREEN (0,0)-1640,350)

' this statement esteblishes e rectangular portion of the
' screen_lcalled a v1ewport)_where e_l graphics commands
' following this statement will be disp aöed
VIEW (105*RA IOZ—l50,5¤RATIOZ+9)·l455•289)» g·xdZ•VBordZ

' this statement sets the_screen te a rijwt-hand coordinate
' system where (-1,-1) is the point tn the lower left-
' hend corner and I63,l0l) is the point in the upper
' r1?·•t-hand corner of the viewport.
HINUÜÄ '1•'1]•(85•85)
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return

•
PPP

:ppp SLBRUJTINE NAME:HDRANAXESPPP

:ppp SLBRCIJTINE TO DRAM AXES FOR GRAPM g

·................................ . '°°"
'fine s routxne setgra z
Hdrawaxes:
'set palette color 14 to yellow (62)
palette 14,63
'dafine color of axis
axcolorZ=11

' draw X exis-
LINE (0,0)

- (50,0),axcolorZ
LINE (0,-.1) — (50,—.1),axco1orZ
LINE (64.4,0) · (58.3,0),axcolorZ
LINE (64.4,-.1) - (58.3,-.1),axcolorZ
LINE (0,100.1) - (50,100.1),axcolorZ
LINE (0,100) — (50,100),axcolorZ

draw Hb saturation exis
LINE (O•°) ' (O9100•1)pIXGO].0!‘z
LINE (.1,0) - (.1,100.1),axcolorZ

. °¢G¢CCG¢QC'
draw Hb content axia
LINE (64.3,0) · (64.3,100.1],lxc01¤rZ

. LINE (64.4,0) — (64.4,100.1),axcolorA '

' draw consurption axis
LINE - (50,100.1),axcolorZ
LINE (49.9,0) - (49.9,100.1),axcolorZ

' draw t1ck_ marks on X axis
' FOR_Im£=5 't0 85 STEP 5

f0R_ImA=416 to 4584 STEP 416
xm=1m7./100 _ _

'draw tick marks on x-exis
LINE (1¤,.5) - (1n,99.9),14

_ NEXT imZ

' draw tick marks on Y axis
FOR Il£=1O to 99 STEP 10

'draw tick marks on y-axis
LINE (.8,1ml) - (49.8,;mZ),14

_LINE (64,1lZ] ·· (64.9,1llZ),14
NEXT 1mZ

'DEFINE END OF SIBRGJTINE HDRANAXESreturn

............................................................. _

Qppp ppp
_ppp SLBROUTINE NAME: TIMESCALE ppp
PPP

:ppp SLBRGJTINE TO DRAN TIME SCALE FOR GRAPH ä

'dgfxne s routine E E A :
ttmescale:
'set color to red text end bgcolZ background
color 14, bgco1Z

'PRINT TIME SCALE
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'set row for tine scale
rrZ=2Z

'locate and print 0
LOCATE n-Z„zz
PRINT 0

'locate and print 5
LOCATE rrZ,39
PRINT 5

'locate and print 10
LOCATE rrZ,26
PRINT 10

'locate and grint 15
LOCATE rrZ,3
PRINT 15

'locate and print 20
LOCATE rr£,40PRINT 20 ~
'locate and print 25
LOCATE rrZ,¢•8
PRINT 25
'locate and grint 30
LOCATE rrl,5
PRINT 30

'locate and print title for x axis
LOCATE RRA+1»68
PRINT"TIME (seconds I"
'ccccccc
'OEFINE EN0 OF SUBROUTINE TIMESCALE
return

SLBRGITINE NAME: GRAPHOX ä'ppp
'ppp SUBROUTINE TO ORAH GRAPH OF ä
'ppp OXYGEN PARAMETERS VS. TIME ppp
jpw wp•••••••»•••••¤••¤•••••••••••••••••••••••••••••••••••••¤•

' fine s rout1neg·· x
graphox:

•++++++++++++++++++++++++++++++++++++++++++++++ +++
' VARIABLE DEFINITIONS +:++++++++++++++++++++++++++++++++++++++++++++++++++
'define gain code for DT280l-A as GANEZ-GANEA=1
'define 'n f r s if'c ° code GAINZ_ wmäääsmäz "°°

‘ °'"‘ °’

' ++++++++++++++++·•·++++++++++++++++++++++++++•++++++
'
==2=32===22==2222283==S==2========SS====SSISSISSBB

'turn timer on
tuner on

'initialize counter
k¤untZ=0
'assigw start time to variable bbbb=ti¤er

E¤¤¤ä&‘¥. °' °°"
'aäfxne counter
|(O(NTZ=KOlNTZ+1

'assign old value of time to Holattold=tt/Z
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'assign old value of hb to hboldßhbold =hb8

'assxgn 013 value of asat to asat0I3Ehsato d3=aset8

'asszgn 0I3 vaIue of vsaE to vsat0I3Evsato d8=vsat8

'assxgn 0I3 vaIu• of 0Z0 te 0ZOOI3Ü
OZCOL |=OZC$

' $$$$$$$$$$$$§$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
'call subroutxne to read analog values from DT280l-A
'reads values for hemoglobxn, venous_oxygen
sa ra zon, ar erxe oxygen se ra xong a' tu t t l tu t nd

'cell subroutine to conpute decimal values for
'hem0globi.n• venous saturat1on•°arter1el oä¥Een setura xom and the flow rate
GOSUB CC DECIMAL

'call subroutine to coupute oxygen cons tion
QOSI.8 OZCGISGRAPII

uw,

IF KHNT7.=I TEEN

1 ‘ 1 1 ph°S8 Ih! IB p0l.I‘I OP QPI
TTOLD=74/49

PSETI .I»Ä$ÄTÜ];$_ _
‘return to begxnung to loop to get another value

0 ooopxgot 1 t_
'de me end of if block
END IF
'assi elapeed time to variable tt
TT=TIER-BB

¥°%¥§E9%2*‘°"‘°
'SET SCALE FOR ASAT AND VSAT _

' this statement sets the screen to a r1¢•t-hand coordinate
' system where I-1,49.5) xs the pomt gn the lower left-
' hgnd corner and l61•100.5)_1s the point xn the upper
' r1?ht-hand corner of the vxewport.
NINOOH —l•59.5l·(6l•l00.5)
'Hraw ra Fi of EIT
asatcoIZ=I2
LINE (Ttt0ld»A$AT0ldl - (Ttt*2 A$AT#l»esatc0lZ
LINE (Ttt0ld,ASAT0ld8-.1) — (Ttt*Z,ASAT8—.l)»asat001Z
LINE |Ttt01d;A$AT0ld—.2) · lTtt*Z»ASAT8—.2)•aset00lZ
LINE (Ttt0ld,A$AT01d+.l) - (Ttt*2,A$AT8+.ll,asat001Z
LINE lTtt0ld•A$ATO].d8+.2) · lTtt*2»ASAT8+.2]•esat00l{
LINE |Ttt01d•A$AT0ld#+.3) - (Ttt*2,A$AT#+.3l»asat001£
LINE lTtt0ld;ASAT0ldß-.3) - (Ttt*2>ASAT8-.5);asat00lZ
LINE (Ttt0ld,ASAT0ldI·.4) - (Ttt*2;A$AT8-.4),asat00lZ
LINE lTttold,ASAT01d8•.4) - (Ttt*2,A$ATI+.#).asatcol£ _
LINE (Ttt0ld;A$AT0ld$—.65) - (Ttt*2,ASAT8-.45lgasatcoll
LINE (Tttold,A$AT0ldI+.45) - (Ttt*2,ASAT8+.45lgasatcoll

„„.§T2.Y§2§ °LINE lTtt01d,V$AT0ld8) - (Ttt¤·2.V$AT|),vsatc0lZ
LINE lTtt0ld,V$AT0ld8+.2] ·· |Ttt*2•VSAT8+.2l»vsat00lZ
LINE (Ttt0ld•V$AT01d8+.l) - lTtt·¤·2»VSAT8+.l)pvsatcol{
LINE lTtto1d,V$ATold$+.3) - lTttK·2,VSAT8+.3),vsatcolg
LINE (Ttt0ld,VSAT0ld8+.4) · (Ttt*2,VSAT#+.4);vsat001£
LINE lTtt0ld,VSAT0ld8+.45) - (Ttt·!2,V$AT8+.45l,vsatc0lZ
LINE (Ttt0ld•V$ATo1d8—.2) - lTtt*2•V$AT8-.2),vsatc01Z
LINE (Ttto1d,VSATold8-.1) - ITtt·¤2,VSAT|-.1l,vsat0olZ
LINE (Ttt0ld,V$AT0ld3-.5) · lTtt·¤·2,V$AT8-.3),vsatc0lZ
LINE (Ttt0ld•V$AT0ld8-.4) • lTtt*Z•V$AT8-.4l,vsstco1£ _
LINE (Ttt0ld;V$ATO].d#-.45) · (Ttt*Z;VSAT¢-.45)»V$at00l£
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IF KOL|NT°A$1 TEEN
'set initial point for graph
P$ET(.1,HB8),
end if

'SET SCALE FOR EEMOGLOBIN CONTENT _

' this statement sets the screen to a_ru?mt-hand coordinate
° system where (-1,0) is the point en he lower left-
' hend corner and (61,26) is_the point in the upper
' r1?·ut-hand corner of the viewport.
ÜFINÜON °1•"•5]•(61•25•5)
'draw graph ot E
hbcolZ=12
LINE (Ttto1d,EBold¢l - (Ttt¤·2 EB#),hbcolZ
LINE (Tttold,EBoldI+.2) - (Ttt·¤·2,EB8+.2),hbcolZ
LINE (Tttold,HBold8+.1) - (Ttt*2,I·IB8+.l),hbco1Z
LINE (Tttold,EBold8-.1) - (Ttt*2,HB8-.1),hbcol£
LINE (Tttold,EBold8—.2) — (Ttt·¤2,HB#—.2),hbcolZ
LINE (Tttold,HBo1d3-.25) - (Ttt&Z,I·IB8•.225),hbcolZ
LINE (Tttold,HBold8+.25) - (Ttt*2,HB8+.225),hbcolZ
LINE (Tttold,EBoldI—.15) - (Ttt¤2,EBI-.15),hbcolZ
LINE (Tttold,HBo1d8+.l5) - (Ttt*2,EB8+.15),hbcolZ
LINE (Tttold,HBold#-.05) — (Ttt*2,HB8—.05),hbcolA
LINE (Ttto1d,EBold#+.05) — (Ttt¤2,EB8+.05),hbcolZ
IF KIINT7.=I TEEN
'set initial int for ra
PSET[.l,O2C8)Eg

g ph

end if

'SET SCALE FOR OXYGEN CMISLMPTICN _ _

' this statement sets the scream to a_r1?mt-hand coordxnate(
' system where (-1,0) is the point in he lewer left-
' hend corner and (61,251) ze the point in the upper
' r1?·•t·hand corner of the viewport.
LIINDGI '1•Ü]·l519Z5].)
'Hraw gra°p°E of oxygen consumption
oxcolZ=10
LINE (Tttold,O2Cold8) — (Ttt¤2,02C#),oxcolZ
LINE (Tttold,O2Co1d8+1) — (Ttt*2,02C!+1),oxcolZ
LINE (Ttto1d,O2Cold8+.5) - (Ttt¤·2,02C8+.5),oxcolZ _
LINE (Tttold,02Cold8+1.5) — (Ttt~¤·2,02C8+l.5),oxcol£
LINE (Tttold,O2Co1d8+2) - (Ttt*2,02C#+2),oxcolZ
LINE (Tttold,02Cold8-.5) - (Ttt-¤2,02C8-.5),oxcolZ
LINE (Tttold,O2Co1d8—l) - (Ttt¥2,02C8—1),oxcolZ
LINE (Tttold,O2Cold8-1.5) - (Ttt·¤·2,02C8—l.5),oxcolZ
LINE (Tttold,02Co1d¢-2) - (Ttt¤2,02C8-2),oxcolZ _
LINE (Tttold,O2Cold8+2.25) - (Ttt*2,02C|+2.25),oxcol@
LINE (Tttold,O2Cold8—2.25) - (Ttt*2,02C8-2.25),oxcol£

'locate and print ASAT on screencolor l2,bgcol£
locate 23,
IF_ASA'|'#?99 TEEN ASAT8=89
print using °'#";A$AT¢

'locate and pyint VSAT on screen
colcr 3,bgco °.
locate 23,8
IF_V$AT8?99 TEEN V$AT8=89
print using "88"NSAT8

'locate and print E8 on screenCOLOR 15,bgcolZ
locate 23, 4
print using "¢#.8";HB8

'locate and print OXYGEN CGISWIPTIIN on screen
color l0,bgc¤lZ .
locate 28,63
IF O2C8>?99 TEEN O2CI=999
print using "888";O2C8

'it elapsä time is greater tFan_3Ü_ secKs» it; §_
'to elear screen, reset timer,init1a11ze elapsed time
'var1.able_tt, reset counter to 0, draw grid again, and
'set initial point for graph
if tt*2>59 then
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zgeeädfggslearing graph if subroutine is
ggreen:

'clear the screen
cls
'reset {inner
bb=t1•¤er
'initialize elapsed {ine variable {{ ·
tt=10
'initialize counter
kountZ=0

' {his statement sets {he_scre•n {9 a ridnt-hand coordinate
' systea where (-1,-1) is {he point gn {he lower left-
' hend corner and (61,101) is the point in the upper
' rifut-hand corner of the viewport.
HINUON '1•'1)·l65•1D1)

'd 'd °,,3 Eä1,,,„‘£2ä"
'call sulgroutine {o draw the timescale of graph
gosub ttimescale

'call subroutine to dran the scale for graph
gosub oxscale

' { ' '{' l ' { f raph•·§EnT'I1,ä2n'ä?ä" °' °
'define end of if block
end if

‘define end of subroutine graphtemp
eeturn

'
222I2B22222222222222I22222222222222222222222222222222222=2

'
22II22222222222222222222222222222222222II222222222I2222222

'
22

SUBROUTINE NAME: REAOO2 ==
22 22 '

:== subroehnääne to read analog vol{age_for ==
== hemog invenouso ensauraion ==

:== arterial oxygen satuxrägion, and flow,ra{e EE

'define READO2 es a subroutine
RREAOO2:
'0000000000000000000000000000000000000000000000000000000000
'0000000000000000000000000000000000000000000000000000000000
I* Q

:0 DEFINITION OF VARIABLES I0
•0000000000000000000000000000000000000000000000000000000000
I+ Q
I* Q

'f d' '{ l { be' t f ' {II I
'0 {his port is used to diszinguish between +
'0 HB, Oxygen sat in, and Oxygen sat out 0por{Z=1

*'0•0
define gain code for_DT2B01—A es GANEZ +

'0 used in procedure adin +
GANEZ=1

*
•0
•0

define channel froa which {o read analog irput +
'0 used in procedure adin +•*CHAN(EL£=6 *
' def' ' f 'fic gain code es GAINZ +-1 ,,„ä"?„°$l1,‘,3G,ä°Zä,1„„+• +
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I GAINZ=2·IGANEZ·• +
°+ _ essign s{ar{ {ima {0 a variable for la{er use +

beg1n{1me= meer

'call rocedure {0 se{ di i{al r{ 1 f ' {
cu.; c§w1g1uauz•c,p«.«~1z‘¥ °° °°

“‘°°

'{urn even{ {rapp' off
$even{ off

mg

'llrocedu {se{d"{l {lf {
cih «€„„..+«cü3„‘§ *°‘ ‘

"°'
°''+6+++++++•+++++++++++++++•++++++++++++•++++++++++++•++++++
'+ read analog values from 0T280l-A +:14++++++++++0++++++•++++++++++++++++++++++•+++++++++++•+++
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\§\\\\\\\\\\\}\\\\\\\\\\\\\\
'ge{ values for 0xy9en COHSLIQIPTIOH celculatxon
'read analog dame 7 l¤ul{1p1exed 1npu{l so _
'{I·a{ all { ree da{a se{s lHB• VOZSAT, A02$ATl are lfthlf
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\
'\\\\\\\\\\\\\\\\\\\\\\\\}\}\\\\)\\\\\\\\\\\\\\\\\\\\\\\\\
'call procedure {0 send d1ä:{ou{£ {0 por{ 1éeleeesöwiäeälw so {ha{ HB {a IS 1npu{

1 1 ou .=
CAEL wri{digl &H2•c,digi{ou{Z 1

'pause 5.25 msec
for >oo¢Z=l {0 2000
nex{ >oo<Z
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
' \\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\'oall $\ÄJ|*0U*1I'|¢_*0 ge{ 9/d conversion value froe° 'channel 7 lmulhplexed m{_l _
CALL ad1nl&H2ec,GANE£,CH LABINARYVALUEA)

Lgäsägn hb deäzyin binary form {0 array hb ·
.= mar .

'\\\\\\\\\\\¥¥:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'pause 5.25 nsec
f0rtxxxZ?1 {0 2000
nex >oo</
'call {0 send digi{0u{Z {0 por{ 1ése{*a lysäüohes open

1 1 ou .= .
CAEL wri{dig( &H2•ccdigi{0u{Zl

' 'paus 10.2 ec
forexxxlfl {ä 40
nex >oo</
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
' \\\\\\\\\\\\\\\\\\\\\\\\}\}\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'call procedure {0 send dlglfßtlfg {9 por{ 1éeleeesöwägdr so {ha{ V02 da{a IS 1|13\.I*
1 1 ou .=

CAEL wri{dig( &H2ec •digi{ou{Z)

'pause 5.25 msecf0r*>oo¢Z;1 {0 2000
nex xxx.
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\'oall subr0u{1ne_{0 ge{ e/d oonversion value from
'channel 7 (mul{1p1exed ;mu{_) _
CALL adint &I·I2ac.GANE£•CH ELABINARYVALUEA)

'assign V02$AT da{a in binary form {0
array vsa{ _

vse{Z=b1naryvalue£
'\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
:\\\\\\g\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

use msec
fg:*>oo<Z?1 {0 2000
nex >oo</.
'call {0 send digi{ou{Z {0 por{ 1äse{*a äysgüches open

1 1 ou .=
CAEL wri{digl &H2ec•digi{0u{Z)
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'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'pause 10.2 mseo
for >oo¢Z?1 to 4000next >oo<A
'call procedure to sad digitoutl to port 1
'closes sw1tch so that A02 data 18 xnput
d1E1toutA=63 _ _
CA L wr1td1g(IM2ec,d1g1toutZ)

'pause 5.25 msec
for >oo<Z=l to 2000
next >oo<Z
' \\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\'cell subrout1ne_to get a/d conversxon value froe'channel 7(mult1p1exedCALL

ad1n|&H2ac,GANEZ,CH EL£,BINARYVALUEZ)
'assigs AOZSAT data in binary form to_ array asat _
I$§*Ä=b1l‘h|*¥V§1\.DÄ

'\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'pause 5.25 msec
for xxxtfl to 2000
next >oo¢l
‘c•ll grocedure to sad digitoutl to port 1
'set a 1 swxtches open
d1E1toutZ=0 _ _ _
CA L wr1td1Ql&H2ec,d1€1tout£)
'\\\\\\\\\\ \\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'++++++++++++++•g+++++++++6+++«•·+++++++g+++++++++•·++•+++++++

'oall subrout1ne to get a/d conversxon value from
R 'channel 6_(flow rate from flow meter) ‘

CALL Idlhl &M2ec ,GANEZ,6 ,FLONROTEBINARYZ l
'2222222I22222222222222222222222222222222222222222222222222

'turn event trapping onSevent on
'
2222222222222222222222222222222222222222222222222222222222

'define ad of sdaroutine READ02
RETURN•

2222222222222222222222222222222222222222222222222222222222

'22222I2I222222222222222I222222222222222222222222I222I22222

'ss ==
:== SIBRUJTINE NAME: COMPUTEDECIMAL _ Ef
'== smbroutine to compute decimal values for ==
'¤= hemoglobxn, venous oxygen saturatxon, ==
:== arter1al oxygen satura 10|‘\p and the flow rate ==
22 22

'
22222I22I22222222222222222222222222222222II222III222222222

'define CCOMPUTEDDECIMAL as a snbroutineCCtMPUTEOECIMAL: .
' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'YARIABLE IJSED T0 COMPUTE TIME T0 RLN SIB

•«• begin loop to compute decimal value of analog voltages +
:•+•++++++++++++·•~+++++++++++++0++++++++++••+••·+++++•«••++++•»
'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\'read analog values from arra¥ logatxons and send to
:compute procedure to calcula e d1g1tal values

'computi l f r he lobin enous tu t'S. N im

'\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\\\subroutme iQ covmuteladggzuunlbrreber for
vo r resen 1 ham? Ih

CALL C3:1PU$EIGAINZ,:·EZ,hb8
'coupute hemoglobin content in nnits of gram/decaliterfactor from sensor
hb8= on£*hb#
' \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\I
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'\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\\\'ca11 sxbroutine to compute decxmal nunber for'voltegä regresenjhng VOZSAT
CALL C PUT lGAIN£»vsatZ,vsat81
'couppute percent venous oxygen seturation
'usxng conversion factor from sensor
vsat8=vsatconZ*vsot8
: \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\\\'call snbroutine to comgute decxmal nurber for'voltagpregresentxng A_ 2SAT
CALL C UT (GAIN£;asatA,asat81

'coegpute percent arterial oxygen saturation
'usxng conversxon factor from sensor
asat8=asatconZ*asatI
: \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\\\\\\\\\\\:<ä11 s•.l:routme to coupute decmal nuvber for

ow ra e
CALL CCMPUTEI GAINZJLKMRATEBINARYZJLGCRATEC 1
'computa flowrate in mits of liter per minute'using cornversion factor from sensor
FLOHR TE8=FLO1·IZAN*FLONRATE8
'222222322232323222222222222232232222333333I3333I3333I3I323

'define end of subroutine
RETURN

'
3332333333333322322222222332233223232223222323222323332233

'ss ==

· :== $\ßROU‘I’INE NAME: OZCQISGRAPH ==
23 32

:== snbroutine to conpute oxygen con••..@tion ==
33 22 °

I333I333333333333323323223332322223322222333323233332232223

' 6666666666666666666666666666666666666666666666666666666666
:6 oxygen consurption is couputed using the ecpation: 6

6
' Consuption = lF1owrate1*lHb content1* 6
'

oxygen
t1.39 cc Oxygen/gm Mb1* _6

: (change in Oxygen Saturatzonl 6
6

'6666666666666666666666666666666666666666666666666666666666
:6666666666666666666666666666666666666666666666666666666666
6 6

:6 DEFINITIGI OF VARIABLES 6
6 6

:6666666666666666666666666666666666666666666666666666666666
6 6

'+ O2C|x1 ¤ o>?;gen consunptioq array 6
'6 cc oxygen per nun) 6
'6 hbßlxl ¤ hemglobxn content (gr;/d11_ 6
'6 vsat8(x1 = venous oxygen saturation (£1_ 6
'6 asatttxl = arteriel oxygen saturation (A1 6
*6 de1tasat8(x1 = asat8(x1·vsa_#(x1 _
:6 flowrgtetlxl = {lg: rate llxters/mxnlub I6 ocons = . cc o r
'6 convertliß = 0.1 dl/1

xygm Pc 9- 6
'6666666666666666666666666666666666666666666666666666666666
I

'\\\§\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
'define constants
oconst=1.39
ccnvert|·|B=1O

•6666666666666666666666666666666666666666666666666666666666
'6666666666666666666666666666666666666666666666666666666666
'6 begin loop to compute oxygen consumption 6
'6666666666666666666666666666666666666666666666666666666666
deltasat#=( asatl-vsati 1*100
'compute ox¥gen cons tion
O2C8=f1owra e3*hb8*caunn8ertHB*ocor•st*de1tasat8
I‘ :\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
232222232223223222223232222223222222222232=222222222222222

'define end of sdaroutine
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RETURN
'2222222222222222222222222222222222222222222222222222222222

'
222222222I222222222222222222I2222222222222222222222222

:¤= ***** IMPORTANT INFO ***** ==
22 22

name: OXXSCALE.BA$ ==
:== up prog : O>0C$CALE.BAK :=
22 2

'22222222222I222222222222222222222222222222I2222I2I2I22

:== Progran written: 5-O9-89 ==
22 22

‘== Progran nodified: 5-17-89 ==
I 2222222222222222222222222222222222222222222I2222I22222

'== subroutine name: oxxscale.bas ==
'ss ==
'== THIS SLBROUTINE ORAHS SCALES FOR GRAPH ==
:== OF OXYGEN PARAMETERS. ==
22 22

I ,

SUBRGJTINE NAME: OXSCALE ä

SLBRGJTINE TO DRAM TIME SCALE FOR GRAPH ggg

Ü°°" . ..................'efxnes routme FA? A :
oxscele:

:PRINT Hb saturation scale
'cccccccccccocc
'set color to red text and yellow backgrourd
color 3,b9colZ
'cccccccccccccccc
'assign bcgimxng row for txtle to varxeble
'tbegrowl
tbegrowZ=22

‘

°locate and print title for y axis
°locate end prmt "Percent"
LOCATE tbegrowl;3

tbegrow/.+'ZSä§‘¥E" " · 1 1mum'··• ·· °
LOCATE tbegrowZ+2»3
PRINT"r "LOCATE tbegrowZ+3>3
PRINT"c '°LOCATE tbegrowZ+4»3
PRINT"e °'LOCATE tbegrowZ+5,3

,+6 3PRINT"t ··
_ °

LOCATE tbegrowA+7»3
PRINTII II

:Y°°°1°°°1111a° ° · 1 'Hemoglobiin ° M °oca e ran ' "LOCATE tbogrgwZ+8»3

IgägEHt;egrow7+9 3mum··¤ ·· ° ’
LOCATE tbegrowZ+10»3
PRINT"rn "LOCATE tbegrowZ+1113
PRINT"o "LOCATE tb•growZ+1Z•3

.113 3¤>n1m···1 ··
’

LOCATE tbegrowZ+14,3
PRINT"o"
LOCATE tbegrowZ•15;3

,+16 3
PRINTIIi

•• ’
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LOCATE fbegrowZ+l71S
PRINT°'n"
'cccccccccccccccccc
'1oca{e_ and prxnf "Safurafed"{begrowA=10
LOC TE ·|:begr—¤wZ16
PRINT"S "LOCATE fb•growZ+1•6

.• ,2 6
PRINT"1: "

_
LOCATE fbegr0u£+316
PRINT"u "LOCATE ·kbegrov•Z+4,6

'PRINT“r· "
_

LOCATE {begr0w£+5,6
PRINT"a"
LOCATE tbegv-ouZ+616

‘£Säk‘¥E*66„,"„„1 1 6•* •

.+ ,8 6

.+ ,'Zää2‘¥2"66.,"„„„1 1 6
PRINTIIII
'cc
'locate and p•~}nf "wxfh"
LOCATE fbegr¤w£+l0,6
PRINT"w "LOCATE _ fbeg•··¤••Z+1116

.+ ,12 6
PRINT"·l"
LOCATE ‘I:b•growZ+1316

14 6
YRINTIIII

'locafe and rint "Oxygen"
LOCATE fbegrguZ+15•6
PRIN1"'0"
LOCATE {begr¤wZ+l6•6
PRINT"x" _
LOCATE {bag:-ov•£+1716
PRINTIIYII .LOCATE fbegrow£+1816
PRINTIIQII
LOCATE fb•gr·owZ+19,6
PRINT"e"
LOCATE ‘tbegrowZ+20•6
PRINT"n"
'cccccccc
‘ccccccc'locate

and prini: scale
°cccccccccocc'set

colum fer placement cf fenperature scale
cc£=19
'cccc
'locafe and prxni 50
LOCATE 281ccl
PRINT 50

'locafe and prini: 60
LOCATE l71cc£
PRINT 60
'cccccccccccccc
'locafe and prxnf 70
LOCATE 13,ccA
PRINT 70
'ccccc
'locate and prznt 80
LOCATE 91ccZ
PRINT 80
°cccccccccccccc'locate

and_prxn*|: 90
LOCATE 5•¢¢Ä
PRINT 90
'cccccccccccccccccccccccc
'locate and_pr·1n{ 100
LOCATE 11cc£—l
PRINT 100
'ccccccccccccccccccccccc
' cccccccccccccccccccccccccccccccccocccccccccccccc
'loca·I:e and prxni hiles for ASAT and VSAT
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E8ä2¥,‘äa°‘§°°““
PRINT "ASÄT" _

‘E3ä2¥E’22°$°"grum ··vsÄT··ccccccccccccccc
' ccccccccccccccccccccccccccccccccccc
:PRINT Oxygen consurpt1on scalecccccccccccc
'set color to text ard yellow background
color 1.0,bgcolAcccccccccgegirning rovr for title to variablerow .
tbegrowZ=2

°cccggssigizlgggiming colurn to variable tbegcoll
ccccccccccc

ul rk nd ' rt
•• u

Iusgcmg tbegrowZ+2,tbegc0lZ
'x ctbegrowZ+3,tbegcolZ

° cbg§ä_¥_EytbegrowZ+4, tbegcolä
ggt;äT_ätb?sgr~owZ+5,tbegcolZ
LOCATE t r¤uZ 6 tbegcoll
'ccccccccccccccccccccccc
'locate ard print "§onsunption'° _
'locate ard print title for y ex1•tbegr¤wZ•7,tbegcol£
I|;g<§ä;EctbägrowZ•8,tbegcolZ

tbggrov•Z+9,tbegcolZ
'o etbegrowZ+10,tbegcolZ
Iln

tbegrowZ+ll,tbegcolZ
I S II

tbegrouZ+12,tbegcolZ
Nu

tb:grouZ+l3,tbegcolZ
'nr etbegrowZ+14,tbegcolZ

_ tbegrov•Z+1.6,tbegcolZ1 rnI‘;3t£äTE tbegrovrZ+1.7,tbegcolZ
"o 1

I53§m'_E tbegrouZ+18,tbegcolZ
Iln n

‘cccocc'locate
ard pr1nt oxygen con title

LOCATE 22,61
PRINT "Ox cont"
'ccccccccccccccccccccccccccccccccc
'locate and print scale
'cccccccccccccccccccccccccccccccccccéäptsgolunr for placement of terrperature scale

mum 0 ° °
'ccccccccccccccccccc
'locate and print 50
LOCATE 17,ccAPRINT 50'ccccc
'locate end print 1.00
LOCATE 13 ,cc£
PRINT 100'cccccccccccoccc
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'locate and print 150
LOCATE 9,ccZ
PRINT 150
'ccccccccccccccccccccccccc
'locate and print 200
LGCÄTE 5,ccZ .
PRINT 200
'cccoccc
'locate and print 100
LXÄTE 1,ccZ
PRINT 250
'ccccccccccccccccccccccccc
'ccccccccccccccccccccc
'cccccccccccc
'PRINT Hemoglobin content

'set color to red text and yellow background
color 0,bgcalZ
:cc ' begimi row for title to variableass:'tbegfwl °°tbegrowZ=2
'°°c'

b ' ' l to variable tbegcol7'assx. Inn:. co um .+b¤g•>€Tz=?€
“°

'cccccccc
Lägäagefebgda prin; '°Hemogl?bin"

um/.+ tbegco .l’ää§¥E"+«„„"„„«·+2’tbegcol7PR1m···• ·· ° ° °
LOCATE tbegrowZ+3,tbe9colZ

+6 wwwPnmT··¤ ·· ° ° _°
LOCATE tbegrowZ+5,tbe9co1£
{ggg-Egt 9

7+6 tbegcol7row. .
tääggltg 7+7’tbegcol7row. .
täuäqt 7+8’tbe9co17row.

tbegco .:2%;+.* f ..3 ivPnmT••n bi? °
'cccc
'locate and print "Contcnt"EctbegrowZ+12,tbegcolZ
LDCATE t rowZ+13 tb•gcolZ

'I:gäg;°tbe;}bggrow7+14’tb•gcol7mum···¤ 1 ' ° '
E*tbegrowZ+15, tbegcoll

LOCATE tbegrowZ+16,tbegco1Z
PRINT"e "

_
LOCATE tbegrowZ§17,tbegcol£

Igääntbeg 7+18 tbegcol7PR1uT··+·· °
'ccccccc
'locate and print label for hemoglobin content
LOCATE 2,75
PRINT "Hb" _

°cccccc'cccccccccccccgcccccccccccccccccccccccccccccccccc
'locate and print scale
'ccccccccccccc
'set colum for placement of tenperature scale
ccZ=71 ·
'¢cccccc'locate

and print 0
LOCATE 21,ccl
PRINT 0
'ccccccccccccccc
'locate and print 5
LOCATE 17:¢GÄ
PRINT 5
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'locata and prinf 10
LOCATE 1S•¤c£
PRINT 10

'locate •nd_pr1.n'|: 15 .
LOCÄTE 9»¢¢Ä
PRINT 15

'locafa and_p•·m‘t 20
LOCATE 29 •
PRINT 20

'locata •nd_pr~1.nf 25
LXÄTE 1•G¢Ä
PRINT 25

'DEFINE EN) OF SLBRGJTINE OXSCALE•:•·turn
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