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The Nitrogen Washout System measures nitrogen elimination on a breath
basis from the body tissues of a subject breathing pure oxygen. The
s/ster serves as a prototype for a Space Shuttle Life Sciences
experiment and in the Envirommental Physiology Laboratory. Typically, a
subject washes out body nitrogen for three hours while breathing oxygen
fron a mask enclosed 1in a positive pressure-oxygen tent. A nitrogen
washout requires one test operator and the test subject.

A DEC LSI-11/02 computer is used to (1) control and calibrate the mass
spectrometer and Skylab spirometer, (2) gather and store experimental
data (3) and provide limited real time analysis and more extensive
post-experiment analysis. Five programs are used to gather and store
the experimental data and perform all the real <time control and
analysis.

The Personal Data Input Program collects the data on a subject's
physical characteristics and body measurements as entered by the test
operator. The body composition and body nitrogen content are calculated
by the program for one or more processes: (1) Mater Immersion, (2)
Skinfold Process I, (3) Skinfold Process II and (4) Nutrition Journal
Formula. Body composition and body nitrogen content are also calcul ated
from the subject's known per cent body fat, if available. The program
produces a subject characteristics profile on the printing terminal and
stores the same informatior in a data file.

The Decompression Data Program collects data from a decompression
experience experiment, then computes the final tissue nitrogen and the
decompression ratio at the time of final decompression. The data is
written to a data file suitable for analysis. It types a short report
on final tissue nitrogen partial pressure and decompression ratio at
time of final decompression for specified tissue saturation half times.

The Nitrogen Washout Program controls the gas valving system for the
mass spectrometer, calibretes the mass spectrometer and spirometer, and
records all the subject and test data entered by the test operator. It
samples the spirometer and the gas channels from the mass spectromater,
calculates inspired/expired air gas concentrations and breath volumes,
then writes the data to a floppy disk for storage. It also produces a
typed report of the nitrogen washout parameters along with one minute
sunmaries as the washout proceeds.

The Nitrogen Data Program reads the infomation from the nitrogen
washout and produces a typed report of one of four available reports to
a printing terminal. The Update Program takes a previously collected,
unformatted data file generated by the old nitrogen washout program and
rewrites it to a formatted data file for use with N2DATA report writing
prograi or for transfer to the VAX.
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1.0 PROGRAM DESIGN AND CONCEPTS
1.1 PERSONAL DATA INPUT PROGRAM
1.1.1 PURPOSE

The PDINPT program is designed to collect descriptive information on the
subject's physical characteristics and data from one or more of three skin
measurement processes for deteriining body composition. This data is then
used to compute nitrogen content dinformation by the water immersion
process, by each of the two skinfold processes used, by a nutrition
journal formula and by a known per-cent body fat from the personal
characteristics data.

1.1.2 INPUT FILES AND DATA

The data is entered by the test operator in response to computer prompts.
Refer to section 2,1 INPUT DATA AND FORMATS.

1.1.3 OUTPUT FILES AND REPURTS

The program stores the data in a file on a floppy disk in device DYl: and
produces a typed vreport on the printing terminal. Refer to section 3.1
PROGRAM QUTPUT, REPORTS AND DA TA.

1.1.4 CALCULATIONS

1. Body Composition by Water Immersion

a. Average under water weight from (1 < N < 10) (kg)

b. Water Weight = Average under water weight - under water chair
weight (Kkg)

Nude Weight - Water Weight
., Body vOlume = ~mecmcccmcccccccccace e - Residual Vol (L)
Water Density

Nude Weight,
d. Body Density = -~=ewweecux
Body Volume

4.95
e. % Body Fat = (-=e=na- - 4,50) X 100
Density

*



2.

3.

Body Composition by Skinfold Process I

de

Biceps skinfold thickness average from three trials (mm)
Triceps skinfold thickness average from three trials (i)
Subscapular skinfold thickness average from three trials (mm)
Suprailiac skinfold thickness average from three trials (mm)

S = Log of the sun of Biceps average, Triceps average,
Subscapular average, and Suprailiac average

Body Density
i. If Male = 1.1610 - (.0632 X S)

4.95
% Body Fat = (~-=ew-- - 4.50) x 100

Density

Body Composition by Skinfold Process II

f.

Midclavicular skinfold thickness average from three trials
(mm)

Umbilicus skinfold thickness average from three trfuls (mm)

Anterior mid thigh skinfold thickness average from three
trials (am)

§ = skinfold thickness sun of Midclavicular average,
Umbilicus average, and Anterior mid thigh average (mm)

Body Density
-4
i. If Male = 1.10938 - (8.267 x 10 ) x S+

-6 2 -4
(1.6 x 10 ) x (S) =~ (2.574 x 10 ) x Age

-3
ii. If Female = 1,105339 - (1.1964 x 10 ) x S +

-6 2 -4
(3.8 x10 ) x (S) - (1.069 x 10 ) x Age

4.95
% Body Fat = (w=mw=n- - 4.50) x 100
Density

I T R




4.

Fo
of
a.

b.

Ce
d.

e.

nnu}a estimation of Body Characteristics from American Journal

Tinical Nutrition

Voiame = 1.015 x Nude Weight ~ 4,937 (L)
Nude Weignt

Density *= wewmcmmmaaa

2454 ,38
% Body Fat = 52,67 = =ewmmmw-
Weight

% Body Fat Free Mass = 100 - % Body Fat

1811.33
% Total Body Water = 34.93 + =menmcwm=

Estimated Total Nitrogen Content of Body Before Nitrogen Washout

d.

b.

Fat Weight = % Body Fa%t x Nude Weight (kg)
Fat Free Mass = Nude Weight - Fat Weight (kg)
Essential Lean Body Water Mass = Fat Free Mass x .72 (kg)
Fat Weight (kg)
Volune of Total Fat TisSUE = =emewmcmcmcmcccccccmcan- (L)
.90 kg/Liter at 37 dey C
Volume of Essential Lean Body Water =
Essential Lean Body Water Mass (kg)
.9933 kg/Liter at 37 deg C
Quantity of N2 in Total Fat Tissue = Fat Volume x .067 (L)
Quantity of N2 in Essential Lean Body Water =
Lean Body Water Volume x .013 (L)
Total Body N2 = Fat N2 + Lean Body Water N2 (L)
Total Body N2

Nitrogen/kg Body = =====m-m-uunm (L)
Nude Weight

.
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1.2 DECOMPRESSION DATA PROGRAM
1.2.1 PURPOSE

The DECDAT program records the data from a decompression experience in the
chatber amd types a report on the final tissue partial pressure of
nitrogen 1in psi for each of three types of body tissue and the
decompression ratio for each type of tissue at the time of final
decompression. Tissues of half saturation time 180 minutes, 240 minutes
and 360 minutes are used.

1.2.2 INPUT FILES AND DATA

The test operator enters the data on the subject's ddentification, the
nitrogen partial pressure and duration of washout for each phase of a
nitrogen washout, the exparimental conditions during the chamber run, and
the subject's symptoms during decompression 1in the hypobaric chamber,
Refer to section 2.2 INPUT DATA AND FORMATS

1.2.3 OUTPUT FILES AND REPORTS

The computer calculates the final tissue partial pressure of nitrogen in
PSI for each of three types of body tissus and the decompression ratio for
eash tvpe of tissue at the time of final decompression. The program
proditS @  summary report on the printing temminal, containing subjact
iuenti fication, the partial pressure of nitrogen 1in each of the three
types of tissue and the decompression ratio for each of the three types of
tissve. It also produces a data file on a floppy disk which contains all
the data entered by the test operator and the computed infonwation in the
summary on partial pressure of nitrogen in the three types of tissue and
the decompression ratic for each of the three types of tissue. Refer to
section 3.2 PROGRAM OUTPUT, REPORTS AND DATA

1.2.4 CALCULA TIONS

1. Computation of the Final Tissue Partial Pressure in psi of
Nitrogen after an Exposure of t Minutes
-kt
FP = po + [(Pa - Po) (1L - e )]

FP: Final Tissue Nitrogen Pressure for a specific tissue type at
the end of & washout phase

Po: The original or beginning N2 partial pressure (equivalent to
ambient N2 pressure in phase 1 of washout)
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Pa: The N2 partial pressure in the breathing mediun during the
washout phase.

g: Base of natural logarithms

t 1/2: Tissue half saturation time in minutes
0.693: Logarithym to the basc e of 2

2. Equation for the Computation of the Decompression Ratio

L

Final Tissue N2 Pressure (psi) 0;
Decompression Ratio = ~-weweaaaea- O, v o e e
Ambient (or Suit) Pressure (psi)

1.3 NITROGEN WASHOUT PROGRAM

1.3.1 PURPOSE

The N2WASH program is the main program for running the nitrogen washout
experiment. A read only data file naned DATON.VAL is located on the
system floppy and contains the initial calibration values used by the
N2WASH program. The progran prints the data constants and allows the test
operator to make changes 1if necessary. It coliects data on the subject's
identification and the experimental conditions. The computer calibrates
the spectrometer and spironeter and collects the test data as the
experiment mns.

e

1.3.2 INPUT FILES AND DATA

The program prompts the test operator to enter data on the subject's
identification and the experimental conditions. It collects the test data
as the experiment runs. Refer to section 2.3 INPUT DATA AND FORMATS. .

1.3.3 OQUTPUT FILES AND REPORTS

During the washout, test data and one minute sumnaries are produced on the
printing termminal., The test data is also being stored on a floppy disk
along with the data that was entered by the test operator. Dummy zeroes
mark the cnd of data input into the storage file. If a printing terminal
is used, the hard copy provides a preliminary report on the nitrogen
washout. A final report is obtained by using the N2DATA Prograny, Refer
to section 3.3 PROGRAM QUTPUT, REPORTS AND DA TA.

5 ORIGIY ™" VRIS
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1.3.4 CALCULATIONS

1.

Cahcg})gte Slopes and Intercepts for Hi and Lo range N2 and for 02
an .

CAICNT is the digital count equivalent to the voltage recorded.
CALPC T is the concentration of a gas in a medium.

GASSLP 1s the slope calculated for a gas.

GSNTCP is the intercept calculated for a gas.,

Nitrogen-Hi Range

CALPCT N2 in Air - CALPCT N2 in Gas MiX
GASSLP = wmreccmmmm e s e e e e
CALCNT N2 in Air - CALCNT N2 in Gas Mix
GSNTCP = CALPCT N2 in Gas Mix -
(GASSLP Hi N2 * CALCNT N2 in Gas Mix)
Ni trogen-Lo Range
CALPCT N2 in Gas Mix - CALPCT N2 in 100% 02
CALCNT N2 in Gas Mix - CALCNT N2 in 100% 02

GSNTCP = CALPCT N2 in 100% 02 -
(GASSLP Lo N2 * CALCNT N2 in 100% 02)

Oxygen
CALPCT 02 in 100% 02 - CALPCT 02 in Gas Mix

CALCNT 02 in 100% 02 - CALCNT 02 in Gas Mix
GSNTCP = CALPCT 02 in Gas Mix -
(GASSLP 02 * CALCNT 02 in Gas Mix)
Carbon Dioxide
CALPCTCOZ2 in Gas Mix - CALPCTCO2 in 100% 02

CALPC T CU2 in Gas Mix - CALPCTCO2 in 100% 02

GSNTCP = CALRC T CO2 in 100% 02 -
(GASSLP CQ2 * CALCNT C02 in 100% 02)




| 2. Calculate Siope and Intercept for Calibrating the Spirometer,
One 1iter was medasured at one volt and one volt vjuals 410.5 ]
counts. ‘

s Hi Cal Cnt = Lo Cal Cnt + 410,56

Hi Yolume = Lo Yolume

Slope & wmwamomwew R -
Hi Cal CNT - Lo Cal Cnt
1 liter - 0 liters 1
S1ope 2 emcmmcmmcnnnas——— CIC T
410.5 410.5

: Intercept = Lo Volume - {Slope x Lo Cal Cnt)
3. Calculating the Average Digital Computer Count

The computer samples the gas channels 25/sec and reads the
digital count equating to the analog voltage. At the end of a
breath {(determined by no increase in voltage in the spirometer)
the counts are sumed and divided by the number of samples
occuring in the breath. The average digital count 1is computed
for the spirometer and is used to compute the volume of a breath.
An average digital count is also computed for each gas channel
and is used to determine the concentration of a yas.

4, VYolune of Breath in Liters

|

i

y =mx + b, where x 1s the average digital computer count q
corresponding to average voltage in spirometer during breath. |

5. Gas Concentrations in Expired Breath

y = mx + b, where x 1is the average digital computer count |
corresponding to average voltage in gas channel during breath. f

6. N2 Volume of Breath = N2 Concentration * Volume of Breath
7. M2 Volune for the Minute = Sum of N2 volumes for the minute

1
]
|
8. Total N2 Volume = Sum of N2 volumes f}

>
I

{

1

i

o




1.4 NITROGEN DATA PROGRAM
1.4.1 PURPOSE

The N2DATA Program uses a data file from the N2WASH program to type a
formatted report of the Nitrogen llashout Expeirment.

1.4.2 INPUT FILES AND DATA

The inp&t data for N2DATA is stored on a floppy disk in a data file
created by tnhe N2WASH program. Refer to section 2.4 INPUT DATA AND
FORMA TS

1.4.3 OUTPUT FILES AND REPORTS
There are four types of reports produced by the N2DATA program.

(1) A short report types the data on subject identification and
experimental conditons with a summary of the average breath volume,
average nitrogen velume per breath, average oxygen concentration per
breath, average nitroyen concentration per breath, average carbon
dioxide concentration per breath, total nitrogen expired and total
nuaver of breaths.

(2) A full report types the data on subject ddentification and
experimental conditions with a breath by bkreath account of breath
number, elapsed time in seconds, breath volume, nitrogen volume per
breath, oxygen concentration per breath, nitrogen concentration per
breath and carbon dioxide concentration per breath. It also types a
sunmary of the average breath volume, average nitrogen volume per
breath, average oxygen concentration per breath, average nitrogen
concentration per breath, average carbon dioxide concentration per
areath, total nitrogen expired and total number of breaths.

{3) A One Minute Interval report types “he data on subject
identification and experimental conditions with elapsed time in minutes
and one minute readings of C02 l/min, 02 m1/min, N2 ml/min, N2 ml/kg of
body-mass/min, N2 Out (Torr)/minute, cummulative N2 washed out,
cunmulative % of N2 estimate washed out, and the metabolic rate for the
minute as C02 * 1362.4. It also types a summary of the average breath
vol ume, average nitrogen volume pér breath, average oxygen concentration
per breath, averaye nitroy2n concentration per breath, average carbon
dioxide concentration per breath, total nitrogen expired and total
nunber of vreaths.




54) A Five
dent{ ficatiyn

c02

w1/ five-minute

Five Minute Interval _report types the data on
and experimental conditions with five minute readings of

m/ five-minute interval, 02 wl/five-winute interval, N2

interval, N2 ml/kg of body-mass/five minute 1nterva}, ug
Y0

Oout (Torr)/minute, cummulative N2 washed out, cumulative
estimate washed out, and the metabolic rate for five minutes as C02 *

1362.4.

It also types a summary of the average breath volume,

subject

average

nitrogen volume per breath, average oxygen concentration per breath,
nitrogen concentration per breath, average carbon dioxide

average
concentration
breaths.

1.4.4 CALCULA TIONS

-

2.

4.

C02 and 02 Volume/Breath in Liters x Breath Volumue
C02 Volune 02 Concentration x Breath Volume
02 Volupe = 02 Concentration * Breath Volume
The N2, 02, and C02 Volume in ml1 for Interval
N2 = Sum of N2 x 1000
02 = Sum of 02 x 1000
C02 = Sum of CU2 x 1000
The 1 Minute Average N2 Concentration

Sum of N2 Concentration Readings

Number of Readinygs
The 1 Mirate N2 wl/ky of Body Weight
N2 Volume in ml

Body Weight in kg

e Cupmulative N2 Eliminated by 1 Minute Intervals
= Sum of N2 Eliminated in Previous Intervals

The % of Estimated Body N2 Content Eliminated by
Intervals

(Cummulative N2 / 1000)
(
Estimated N2 Content of Body

per Dbreath, total nitrogen expired and total nimbder of
Refer to section 3.4 PROGRAM OQUTPUT, REPURTS AND DATA

1 Minute




8.

10.

3
!
I 11.
T
1
1

12.

A A A

The Metabolic Rate (8TU/hr) during the 1 Minute Interval
= Liters of C02 Eliminated per Minute x 13€2.4
The 5 Minute Average N2 Concentration
Sum of N2 Concentration Readings
Number of Readings
The 5§ Minute N2 ml/kg of Body Weight
N2 Volume in i
The Cunmulative N2 Eliminated by 5 Minute Intervals

= Sum of N2 Eliminated in Previous Intervals

The % of Estimated Body N2 Content Eliminated by 5 Minute
Intervals

(Cummulative N2 (m1) / 1000)

Estimated N2 Content of Jody
The Metabolic Rate (8TU/hr) during the 5 Minute Interval

= Averdge Liters of C02 Eliminated per Minute x 1362.4

Average of Breath Volumas
Average of N2 Volume of Breath
Average N2 Concentration per Breath
Average 02 Concentration per Breath

Average C02 Concentration per Breath

10




1.5 UPDATE PRUGRAM
1.5.1 PURPOSE

The UPDATE program was designed for 1imited use. It reads the unformatted
data stored on a floppy disk file from an earlier version nitrogen washout
program and writes it to another file so that it is formatted., It also
records blanks or zeroes for the header information data which was not
included in tha early nitrogen washouts. The updated duta floppy disk

file format 1is then identical to the ones being produced by the current
version of the nitrogen washout program,

1.5.2 INPUT FILES AND DATA
The input for UPDATE is the unformatted data stored on a floppy disk file

fron  an edrlier version of the nitrogen washout progran. Refer to 2.5
INPUT DATA FORMATS.

1.5.3 OUTPUT FILES AND REPORTS

UPDATE creates a formatted file on a floppy disk which is identical to the
format of the files beiny produced by the current version of the nitrogen

washout prograw. Refer to section 3.5 PROGRAM QUTPUT REPORTS AND DA TA.

11
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2.0 INPUT DATA AND FORMATS b
2.1 PERSOMAL DATA INPUT PROGRAM
The following table 1ists the variables which the test operator will be

asked to enter,
INPUT VARIABLE
FILENAME

SUBJECT ID CODE

DATE OF DATA
COLLEC TION

DATE OF BIRTH
AGE

SEX

HEIGIT

NUDE WEIGHT
KNOWN % BODY FAT

WATER TEMP
WATER DENSITY
RESIDUAL VOLUME

UNDER WATER
CHAIR WEIGHT

NUMBER OF TRIALS

FORMAT UNITS RANGE
(FILENAME. EXT, e.g., SMITH.PDI)
(XXX=XX=-XXXX)

(MM/DD/YY)

(MM/DD/YY)

(XX) yrs 0-99

(A) (M/F)
(XXX.X) cm 0.0-250.0
(XXX.X) kg 0.0-250.0
(XX.X) 0.0-99.9

WATER IMMERSION PROUESS

(XX XX) deg C 0.0-99.99 *
(X. XXX) ka/L 0.0-9.999 |
(XX XX) L 0.0-99.99 3
(XK. XX) kg 0.0-99.99 f
(XX) 1-10 |

(Let N represent the number of the trial and let N increase
fron 1 to the number of trials.)

UNDER WATER
WEIGHT N

MEASUREMENT DA TE

(XX.XX) kg 0.0-99.99 |
(MM/DD/YY) ’

12




SKINFOLY PRUCESS I
BODY SIDE USED (A) (R/L) ;
NUMBER OF TRIALS (X) 1-3

(Let W reprasent the nunber of the trial and let N increase
fron 1 to the number of trials.)

BICEPS N (XX XX) L) 0.0-99.99
TRIC EPS N (XX XX) m 0.0-99.99
SUBSCAPULAR N (XXX.X) mn 0.0-250.0
SUPRAILIAC N (XXX.X) mn 0.0-250.0
DATE

SKINFOLD PROCESS 11
80ODY SIDE USED (A) (R/L)
NUMBER OF TRIALS (X) 1-3

|
j
OF MEASUREMENTS (MM/DD /YY) 1

i
(Let N represent the number of the trial and let N increase |
from 1 to the number of trials.) ‘

MIDCLAVICULAR N (XXX.X) mn 0.0-250.0 )

UMBILICUS N (XXX X) o 0.0-250.0

ANTERIOR

MID-THIGH N (XXX.X) m 0.0-250.0

DATE OF

MEASUREMENTS (M/DD/YY)
|
|
|
]
|

13 ‘

U R e u A




2.2 DECOMPRESSIUN DA TA PROGRAM 1
The following table 1ists the variables which the test operator will be

asked to enter,
INPUT VARIABLES
FILENAME
SUBJEC T IDCODE
TEST NUMBER
TEST DATE
INITIAL PARTIAL

PRESSURE OF NITRUGEN

NUMBER OF
WASHOUT PHASES

(Let N represent the number of the washout phase and let N increase
from 1 to the nunber of washout s)hases so that these next two
itens are entered for each phase

PARTIAL PRESSURE
OF NITROGEN IN
WASHOUT PHASE N

DURATION OF
WASHOUT PHASE N

FINAL PRESSURE
TEMPERA TURE

TIME OF FINAL
DECOMPRESSION

TIME OF
RECOMPRESSION

EXERCISE LEVEL
BUBBLES MEASURED?
BUBBLES PRESENT?

TIME OF ONSET
OF BUBBLES

TIME OF REMISSION
OF BUBBLES

e - w—wij
il
-

FORMAT UNITS RANGE
(FILENAME .EXT, e.g., SMITH.DEC)
(XXX=XX=-XXXX)

(XX) (1-99)

(MM-DD-YY)

(XX.XX) PSI (4.0-20,99) _‘
(XX) (1-10)

{XX.XX) PS1 (0,0-12.99)
|
(XXXX) MIN (0-1440) |
(XX.XX) PSIA (0.0-10.99) ;
(XX) deg © (0-40) 1
(HH :MM) hrs:min 0-24:0-59 ]
(HH :MM) hrs:min 0-24:0-59
(L/WH)
(Y/N)
(Y/N) |
(HH :MM) hrs.min 0-24:0-59 1
|
(HH :MM) hrs:min 0-24:0-59 !
14
|
|
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PRESSURE AT REMISSION
OF BUBBLES

BENDS PRESENT?
LWATION OF BENWS
TIME OF ONSET OF BENDS

TIME OF REMISSION
OF BENUS

PRESSURE AT REMISSION
OF BENDS

(XX.X)

(Y/N)

( Text)

(HH :MM) hrssinin
(HH:MM) hrs:min
(XX.X)

15
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2.3 NITROGEN WASHOUT PROGRAM
The following table 1ists the variables which the test ozerator will

askad tu enter.

INPUT VARIABLES
FILENAME

DATE

NAME

SUBJECT IDCODE

SUBJEC T AGE

EXTERMAL TEMP
EXTERNAL GRAVITY
SUBJEC T IMMERSED

BODY POSITIUN CODE
AMBIENT PRESSURE

DRUG CODE

EXERCISE CODE
BREATHING MIXTURE CODE
BODY HYDRA TION CODE
AMBIENT GAS CODE
STARTING TIME

SPECIAL CONOITIUN CODE
COMMENTS

FORMAT UNITS RANGE
(FILEMAME.EXT, e.g., SMITH.N2W)
(MM/DD/YY) ’

(Up TO 30 CHAR)

{XXX=XX=XXXX)

(xx) yrs (0-99)

(XX eXX) deg C (0.0-99.99)
(1/0)

{Y/N)

(xx) (0-99)

(XXX XX) mm Hg (0.0-999.99)
(xx) _ (0-99)

(xx) (0-99)

(xx) (0-99)

(xx) (0-99)

(XX) (0-99)

(HH :MM) hrs:min 0-24:0-59
(XX)

(UP TO 4 LINES OF TEXT)

1o
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2,4 NITROGEN DATA PROGRAM

The input data for N20ATA is the fonnatted data stored on a floppy disk
from a nitrogen washout, The test operator supplies the nane of the data
file in which the data 1s stored and answers yes or no to the question,
"Do you want a full report?" If the answer is "no" a short report is
produced.

2.5 UPDATE PROGRAM

The input data for the UPDATE program is the unformatted data stored on a
floppy disk from an early nitrogen washout. The test operator enters the
name of the data file where the unfonmatted data is stored and the name of
the file where he would 1ike the newly formatted data to be stored. The
program puts zeros or blanks in the new data file for the new variables
created in the modified nitrogen washout program.

17
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3.0 PROGRAM QUTPUT, REPORTS AND DATA
3.1 PERSOMAL DATA INPUT PROGRAM

The Yollowing tabie 1ists all the variables which are output in the hard
copy report and which are stored on a data floppy for later use,

OUTPUT VARIABLE

SUBJECT ID CODE
FILEMME

o BODY FAT
NUDE WEIGHT
CATE OF BIRTH

NUDE WEIGHT
WATER TEMP
RESIDUAL VOLUME
WATER DENSITY

UNDER WATER
CHAIR WEIGHT

AVERAGE UNDER
WATER WEIGHT

FORMAT UNITS

DESCRIPTIVE QUTPUT
(XXX-XX-XXXX}
(FILENAME, EXT, e.g., SMITH.PDI)

(XX.X)
(XXX.X)

kg

(DD/MON/YY)

BODY COMPOSITION OUTPUT BY WATER IMMERSION

(XXX. XX) kg
(XXeAX) deg C
(XX XX) L
(X XXX) kg/L
(XX XX) kg
(XX, XX) kg

(Let N represent the number of the trial and let N increase
fron 1 to the number of trials.)

TRIAL M UNDER
WATER WEIGHT

WATER WEIGHT
BODY VOLUME
BODY DENSITY
b BODY FAT

(XX.XX) kg
(XX, XX) kg
(XX, XX) L
(XX %X) kg/L
(XX, XX)

)

18
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BODY COMPOSITION QUTPUT BY SKINFOLD PRICESS I
BODY SIDE USED (RIGHT/LEFT)
DATE (DD/MON/YY )

(Let N represent the number of the trial and Jet N increase
from 1 to the number of trials.)

TRIAL N BICEPS (XX.XX) mm
TRIAL N TRIC EPS (XX XX) mn
TRIAL N SUBSCAPULAR (XX, XX) i
TRIAL N SUPRAILIAC (XX, XX) mm
AVERAGE BIC EPS (XX( XX) mm
AVERAGE TRIC EPS (XX XX) mm
AVERAGE SUBSCAPULAR (XX XX) min
AVERAGE SUPRAILIAC (XX.XX) i
BODY DENSITY (X.XXX) kg/L
5 BODY FAT (XX.XX)

BODY COMPOSITIUN OUTPUT BY SKINFOLD PROCESS 11
BODY SIDE USED _ (RIGHT/LEFT)
DA TE (DD/MON/YY)

(Let N represent the number of the trial and let N increase
from 1 to the number of trials.)

TRIAL N MIDCLAVICULAR (XX.XX) mm
TRIAL N UMBILICUS {(XX.XX) mm
TRIAL N ANTERIOR

MID- THIGH (XX.XX) om
AVERAGE MIDCLAVICULAR (XX.XX) mn
AVERAGE UMBILICUS (XX.XX) mm
AVERAGE ANTERIOR

MID-THI® (XX.XX) mm

19
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BODY DENSITY
% BODY FAT

(X, XXX)
(XX, XX)

kg/L

BODY COMPOSITION OUTPUT BY NUTRITION JOURNAL FORMULA

BODY VOLUME

BODY DENSITY

% BODY FAT

% FAT FREE MASS

% TOTAL BODY WATER

(XXX XX)
(XX, XXX)
(XX.XX)
(XX XX)
(XX XX)

L
kg/L

NITROGEN CONTENT QUTPUT FOR EACH OF THE 5 METHODS
(1) DESCRIPTIVE DATA - KNOWN % BODY FAT

% BODY FAT

FAT WEIGHT

FAT FREE MASS

LEAN BODY WATER MASS
FAT VOLUME

LEAN BODY WATER VOLUME
NITROGEN IN FAT

NITRULGEN IN LEAN
BODY WATER

TOTAL BODY NITROGEN
NITROGEN/KG BODY WEIGHT

(XX« XX)
(XX XX)
(XX.XX)
(XX, XX)
(XX.XX)
(XX. XX)
(X. XXX)

(X< XXX)
(X. XXX)
(X. XXXX)

kg
kg
kg

20
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% B0DY FAT

FAT WEIGHT

FAT FREE MASS

LEAN BODY WATER MASS
FAT VOLUME

LEAN BODY WATER VOLUME
NITROGEN IN FAT

NITROGEN IN LEAN
BODY WATER

TOTAL BODY NITRUGEN
NITROGEN/KG BODY WEIGHT

% BODY FAT

FAT WEIWHT

FAT FREE MASS

LEAN BODY WATER MASS
FAT VOLUME

LEAN BODY WATER VOLUME
NITROGEN IN FAT

NITRUGEN IN LEAN
BODY WATER

TOTAL BODY NITROGEN

NITROGEN/KG
BODY WEIGHT

(2) WATER IMMERSION PRUC ESS

{XX.XX)

(XXoXX) kg
(XX4 XX) kg
{XX4XX) kg
(XX.XX) L
(XX.XX) L
(X, XXX) L
(X, XXX) L
(X, XXX) L
(X, XXXX) L

(3) SKINFOLD PROCESS I

(XX+XX)

(XX. XX) kg
(XX, XX) kg
(XX, XX) kg
(XX4XX) L
(XX, XX) L
(X.XXX) L
(X. XXX) L
(X XXX) L
(X XXXX) L

21
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% BODY FAT

FAT WEIGHT

FAT FREE MASS

LEAN BODY WATER MASS
FAT VOLUME

LEAN BODY WATER VOLUME

NITROGEN Il FAT

NITROGEN IN LEAN
BODY WATER

TOTAL BODY NITROGEN
NITROGEN/KG BODY WEIGHT

(XX XX)
(XX XX)
(XX. XX)
{XX.XX)
(XX XX)
(XX<XX)
(X, XXX)

(X.XXX)
(X« XXX)
(X XXXX)

(4) SKINFOLD PRCCESS II

kg
kg
kg
L

(5) NUTRITION JOURNAL FORMULA

h BODY FAT

FAT WEIGHT

FAT FREE MASS

LEAN BODY WATER MASS
FAT VOLHME

LEAN BUDY WATER VOLUME
NITROGEN IN FAT

NITROGEN IN LEAN
BODY WATER

TOTAL BODY NITROGEN
NITROGEN/KG BODY WEIGHT

(XX, XX)
(XX.XX)
(XX XX)
(XX XX)
(XX XX)
(XX.XX)
(X.XXX)

(X XXX)
(X.XXX)
{(X. XXXX)

22
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3.2 DECOMPRESSION DATA PROGRAM

The DECDAT Qutput consists af the hard copy from the printing terminal of
all the J{oput variables as they are entered by the test operator and the
sunmary generated by the computer of the final tissue nitrogen partial
pressure and decompression ratio at time of final decowpression for each
of the three types of tissues. Tissues of half saturation time 180
minutes, 240 minutes and 360 minutes will be used. The following table
1ists the varidbles calculated by the computer which make up the suumary.

QUTPUT VARIABLE FORMAT

PARTIAL PRESSURE OF
NITROGEN IN 180 TISSUE (XX.X)

PARTIAL PRESSURE OF
NITROGEN IN 240 TISSUE (XX, X)

PARTIAL PRESSURE OF
NITRUGEN IN 360 TISSUE (XX X)

DECOMPRESSIUN RATIO
FOR 180 TISSUE (XX.X)

DECOMPRESSION RATIO
FOR 240 TISSUE (XX.X)

DECOMPRESSTON RATIO

FOR 360 TISSUE (XX.X) DECDAT also writes a formatted data file
containing the variables on subject identification, washout data,
experimental conditions and the data on the chamber run.

RECORD 1

[ TEM FORMAT STARTING COLUMN
IDCODE 11Al 1
TEST NUMBER 12 12
TESTUATE 8Al 14
NUMBER OF PHASES [2 22
INITAL PARTIAL

PRESSURE OF N2 F5.2 24
FINAL PRESSURE Fb.2 29
TEMPERA TURE 2 34
TIME OF FINAL

DECOMPRESSTON 5A1 36

23




TIME OF RECOMPRESSION 5Al 41

EXERCISE LEVEL Al 46

BUBBLES MEASURED? Al 47

BUBBLES PRESENT? Al 48

RECORD 2

I TEM FORMAT STARTING COLUMN

(Let N reprasent the number of the washout phase and let N increase from 1
to
the number of phases so that partial pressure is entered for each phase.)

PARTIAL PRESSURE OF

N2 DURING PHASE N F6.2 1
RECORD 3
[ TEM FORMAT STARTING COLUMN

(Let N represent the number of the washout phase and let N increase from 1

to
the number of phases so that duration of phase is entered for each phase.)

DURATIUON OF PHASE N 14 1
RECORD 4
I TEM FORMAT STARTING COLUMN
BUBBLES GRADE 1
ONSET TIME 5A1 1
BUBBLES GRADE 2
ONSET TIME 5A1 6
SUBBLES GRADE 3
ONSET TIME 5A1 11
BUBBLES GRADE 4
ONSET TIME 5A1 16
RECORD 5
I TEM FORMAT STARTING COLUMN
BUBBLES GRADE 1
REMISSION TIME 5A1 1
BUBBLES GRADE 2
REMISSION TIME 5Al 6
24
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BUBBLES GRADE 3
REMISSION TIME

BUBBLES GRADE 4
REMISSION TIME

RICORD 6
I TEM

BUBBLES GRADE 1
REMISSION PRESSURE

BUBBLES GRADE 2
REMISSION PRESSURE

BUBBLES GRADE 3
REMISSION PRESSURE

BUBBLES GRADE 4
REMISSION PRESSURE

RECORD 7

I TEM

BENDS PRESENT?
BENDS LOCATION?
RECORD 8

[ TEM

BENDS GRADE 1
ONSET TIME

SENDS GRADE 2
ONSET TIME

SENDS GRADE 3
ONSET TIME

BENDS GRADE 4
ONSET TIME

RECORD 9
I TEM

BENDS GRADE 1
REMISSION TIME

5A1

5a1

FORMAT

F4.1

F4.1

Fa.l

F4.1

FORMAT

Al

15A1

FORMAT

5A1

5A1

5A1

5Al

FORMAT

5A1

25
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16

STARTING COLUMN

13

STARTING COLUMN

1

2

STARTING COLUMN

11

16

STARTING COLUMN
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BENDS GRADE 2
REMISSION TIME

BENDS GRADE 3
REMISSION TIME

BENDS GRADE 4
REMISSION TIME

RECORD 10
I TEM

BENDS GRADE 1
REMISSION PRESSURE

BENDS GRADE 2
REMISSION PRESSURE

BENDS GRADE 3
REMISSION PRESSURE

BENDS GRADE 4
REMISSION PRESSURE

RECORD 11
I TEM
PARTIAL PRESSURE OF

NITROGEN IN 180 TISSUE

PARTIAL PRESSURE OF

HITROGEN IN 240 TISSUE

PARTIAL PRESSURE OF

NITROGEN IN 360 TISSUE

DECOMPRESSION RATIV
FOR 180 TISSUE

DECOMPRESSION RATIV
FOR 240 TISSUE

DECOMPRESSION RATIU
FOR 360 TISSUE

5A1

5A1

5A1

FORMAT

Fa.1

F4.1

F4.1

FORMAT

Fs.z

F6.2

Fb.2

Fd4.2

F4.2

F4.2

11

16

STARTING CULUMN

13

STARTING COLUMN

11

16

20
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3.3 NITROGEN WASHOUT PROGRAM

THE NITROGEN WASHOUT proyram output consists of a data file and the data
which was output to the printing temninal during the run.

The data file contains all of the 1input variables on subject
identification and experimental conditions plus the values collected in
the run, For edch breath there is :

Record 1

I TEM FORMA T STARTING COLUMN i
NAME 301 1

DATE 8Al 31

10C 0DE 11A1 39

AGE 12 50

EXTERNAL

TEMPERA URE F7.2 52

EXTERNAL j
GRAVI TY 1 59
IMMERSION? Al 60 |
BODY POSITIUN CODE 12 61
AMBIENT PRESSURE F7.2 63
DRUGS CODE 12 70 ;
EXERCISE CODE 12 72 1
BREATHING MIXTURE CODE 12 74

BODY HYDRATION CODE 12 76 .
AMBIENT GAS CODE 12 78

STARTING TIME 5A1 80

SPECIAL CONDITION CODE  I2 85 1
COMMENTS? Al 87 |

27
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RECORD 2
I TEM
COMMENT
RECORD 3
I TEM
COMMENT
RECORD 4
I TEM
COMMENT
RECORD 5
I TEM
COMMENT

FORMAT
8UAl

FORMAT
80A1

FORMAT
80Al

FORMAT
80A1

STARTING COLUMN
1

STARTING COLUMN
1

STARTING COLUMN
1

STARTING COLUMN
1

RECORD 6 thru N, where N is the number of breaths

I TEM

BREATH NUMBER
ELAPSED TIME
BREATH VOLUME

NITROGEN VOLUME
IN BREAT™

CONC ENTRATION OF
02 IN BREATH

CONC ENTRATION OF
N2 IN BREATH

CONCENTRATION OF
C02 IN BREATH

The data file end is marked by dumny zero values for the variables in

last record.

FORMAT
14
F10.1
F10.5

F10.5

F10.5

F10.5

F10.5

28
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STARTING COLUMN
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5
15

25

35
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55
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The output to the printing temminal consists of the input variables on
subject identification and experimental conditions and the following
paraneters for each breath:

1. Breath nunber

2, Elapsed time in seconds

3. Breath volune in liters

4. Nitrogen volune per breath in 1iters

5. Concentration of nitrogen in breath

At the end of every minute there is a summary of elapsed minutes, nitrogen
eliminated for the minute and total nitrogen eliminated.

T T
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3.4 NITROGEN DATA PROGRAM

The N2OATA Program produces a hard copy report on the printing termminal of
the data from a nitrogen washout,

The output for a short report is:
1. Subject identification

2‘
3.
4.
5.
6.
7.
8‘
9.

Experimental conditions

Average breath volume

Average nitrogen volume per breath

Average oxygen concentration per breath

Average nitrogen concentration per breath
Average carbon dioxide concentration per breath
Total nitrogen expired

Total number of breaths

A full report requires about 20 minutes. The output for a full report is
the subject's identification, experimental conditions and the breath by

breath account of:

1.
2,
3.
4.
Qe
6.
7.
8-
90
10.
11.
12,
13.
14,

Breath number

Elapsed time

Breath volume

Nitrogen volume in breath

Oxygen concentration in breath

Nitrogen concentration in breath

Carbon dioxide concentration in breath
Average breath volune

Average nitrogen volume per breath
Average oxyqgen concentration per breath
Average nitrogen concentration per breath
AVERAGE carbon dioxide concentration per breath
Total nitrogen eliminated

Total number of breaths

The output for a one minute report is the subject's ‘dentification,
experimental conditions and the one minute interval parameters for:

Elapsed time in minutes

Ni trogen volune eliminated during the minute
Oxygen volume eliminated during the minute

Carbon dioxide volume eliminated during the minute
Nitrogen volume per kilogrdam of body weight during the interval
Average nitrogen concentration during the interval
Cummulative nitrogen volume eliminated

Per-cent of estimated nitrogen content eliminated
Metabolic rate during the interval

Average breath volume

Average nitrogen volume per breath

Average oxygen concentration per breath

Average nitrogen concentration per breath

Average carbon dioxide concentration per breath
Total nitrogen eliminated

30
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16.

Total number of breaths

The output for a five minute report 1is the subject's icentification,
experimental conditions and the one minute interval parameters for:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12,
13.
14‘
15.
16.

Elapsed time in minutes

Nitrogen volune eliminated during the five minute interval
Oxygzs volume eliminated during the five minute interval
Carbon dioxide volume eliminated during the five minute interval
Nitrogen volume per kilogram of body weight during the interval
Average nitrogen concentration during the interval

Cummulative nitrogen volune eliminated

Per-cent of estimated nitrogen content eliminated

Metabolic rate during the interval

Average breath volume

Average nitrogen volume per breath

Average oxygen concentration per breath

Average nitrogen concentration per breath

Average carbon dioxide concentration per breath

Total nitrogen eliminated

Total number of breaths

31
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3.5 UPDATE PROGRAM

The output of the UPDATE program is a formatted data file identical to the
data files generated by the modified nitrogen washout program and suitable
for use with the N2DATA report writing program o for transfer to the VAX.
The updated data file is stored on a floppy disk, The data file contains
zeros and blanks for all of the new input variables on subject
identification and experimental conditions.

Record 1
E 1TEM FORMAT STARTING COLUMN
5 NAME 30A1 1
| DATE gnl 31
| IDCODE 11A1 39
AGE 12 50
EXTERNAL
TEMPERA TURE F7.2 52
EXTERNAL
GRAVI TY 1 59
IMMERSION? Al 60
BODY POSITION CODE 12 61
‘ AMBIENT PRESSURE F7.2 63
DRUGS CODE 12 70
| EXERCISE CODE 12 72
BREATHING MIXTURE CODE 12 74
BODY HYDRATION CODE 12 76
; AMBIENT GAS CODE 12 78
STARTING TIME 5A1 80
SPECIAL CONDITION CODE  I2 85
COMMENTS? Al 87

t 32
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PLORD

Y

ITEM FORMAT STARTING COLUMN
GUMMENT HUAL 1
REEDAD. 3
[TEM FORMAT STARTING CULUMN
CUMMENT BUAL 1
REGORD 4
T TEM FORMAT STARTING COLUMN
CUMMENT 80A L 1
RISORD

- I TEM ‘FORMAT STARTING COLUMN
CUMMENT BUAL 1

? The data file contains a record for each breath of the following

variables collected in the ruw.

REGOR) &

| 1 TEM FORMA T STARTING COLUMN
E— BREATH NUMBER 14 1
ELAPSED TIME F10.1 5

BREATH VOLUME F10.5 15

N1TROGEN VOLUME

IN BREATH F10.5 25
| CONC ENTRA TION OF

02 IN BREATH F10.5 35
| CONC ENTRA TION OF

N2 IN BREAT F10.5 a5

CONC ENTRA TION OF

CO2 IN BREATH F10.5 55

The data tile end is marked by dumy zero values for the variables in
record b.

Rl
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4.0 PROGRAM FLOWCHARTS
4.1 PERSOMAL DATA INPYT PROGRAM

Print
Start
Message

Prompt
For New
Filename

Read
Filename

\

Open
New File

promEm—!

Initialize

ORIGINAL FACH j&
OF POOR QUALITY

Prompt

Descriptive
Variables

For Subject
1D

Read
Subject ID

Date

Prompt
For
Birthdate

Read
Birthdate




PUSIETSI T
owie AR h;

: pOOR QUIkINY |
OF POOR QU |

Prompt

for
Nude Weight
Prompt “
For Age
Read 1
Nude Weight
Ls Prompt |
: . For i
r e . EgS%nFat % Body Fat
For Sex
Read
% Body Fat |
E
5
1
i
Prompt
for Hei ght
!
Read . i
Height :




Initialize
Water Immersion
Variables

Water
Immersion
Process

Read Water
Temperature

Read Water
Density

NTTNNY. NN
WG Faos ke

QF POOR QGLITY

Prompt
For
Residual
Volume

Read

Residual Volume

Chair Weight

Read Underiater
Chair Weight

Prompt
For # of
Trials

Read # of
Trials

i Count=l

Prompt
For
Underwater

Read Measure-
ment Date

1O)
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Initialize
Skinfold
Process 1
Variables

Skinfol
Process 1
7

Prompt
For
Body Side

. Read
Body Side

Prompt
For # of
easurements

Read # of
Measurements

Iy

Count=1

Biceps Measure

Prompt
Biceps
Measure

Read

|

Count=
Count+l
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1 Count=1

Prompt
Triceps
Measure

Read
Triceps

&

Count=
Count+1

Count=]

Prompt
Subscapular
Measure

gk e e V‘WWW'—-j

Count=1

Prompt
Suprailiac
Measure

Read Read
Subscapular Suprailiac ]
Count= Count= l
Count+1

Count+1 I

Prompt
For Process 1
Date

Read
Process 1 Date
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Initialize
Process 2
Variables

kinfold
Process 2
?

Prompt
For
Body Side

Read
Body Side

g

.
s Prompt
" For # of
\Mgasurements

ot BT
e

Lpsanre

Read # of
Measurements

» Count=] ——  Count=l »| Count=1

Prompt 7 Prompt
For For
Umbi 14

" Read Read
Midclayv Umbi 11
)
Count= Count=
Count-+ Count+l

Yes 0

For
Process 2
Date

Read
Process 2 Date
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’ Compute
Initialize Water Body Comp.
W.I. Body Immersion By Water
Comp. [mmersion
Variables
y
Initialize Compute
Process 1 Body Comp
Body Comp By Process
Variables 1
\
Initialize /f/(. Compute
AT
Process 2 e pr°°§55 2 Body Comp
Body Comp By Proces§
Variables 2
\
Y
Initializg Compute
Nutrition ._Body Comp
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Initialize Compute ersonal
N2 Content = N2 Content har‘gctef;jlztws
Variables ro ‘
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4.2 DECOMPRESSION DATA PROGRAM

( Start )

§

Print
Start
Message

Prompt
For New
Filename

-

Read
Filename

Open
New File

Read
IdCode

Oricn e, T e

OF POOR QUL

o

aéad
Test #

P l mezs

Prompt
For
\ Test Date

N

Read
Test Date
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Prompt

niE35n Ne
Pressure

Read Initial
N2 Pressure

:

Promﬁf
For Phase 1
N2 Pressure

N2 Pressure

Prompt
For Phase 1
Duration

Read Phase 1
Duration
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Initialize
Phase 2
Variables

Prompt
For Phase 2
N2 Pressure

Read Phase 2
N2 Pressure

Prompt
For Phase 2
Duration

Read Phase 2| .
Duration
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Radlal

Prompt
For Final
Pressure

Read Final
Pressure

Read
Temperature
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Prompt
For Time of
Decompr.

p——
mp.ﬂak

v ]
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—p{ Read Time of

Final Decomp

i

“Prompt
For Time of

Recompres -

sion

Read Time of

Prompt
For Exercise
Level




o~ o m— T T——— e

ORICIN A, e
Q‘g #\.\( \x: P,'?\"’ ? "S

oy «j\w ) u‘;:%’

Initialize
Bubble
Variables

e

Bubble
Message

Prompt
. For Bubbles
G1 Onset Tim

Read Bubbles
Gl Onset Time

Onset Time

Read Bubbles
G2 Onset Time

Onset Time

Read Bubbles
L G3 Onset Timg

Prompt
For Bubbles

Read Bubbles
G4 Onset Time

&

Print
Bubbles
Message

——3{ FOr BubblesG 1
: Re¥1%gion

-

Read Bubbles G1
Remission Time

.
/,”¢ Prompt
/ For Bubbles
G2 Remission
Time

Read Bubbles G2
Remission TimeJ

[

Prompt
For Bubbles g
Remission
Time

i AP
"
[Read BubblesG
Remission Timg

B A
é//’;;;mpt
For Bubbles 4

Remission
Time

e
Read BubblesG:

Remission Ting




Print
Bubbles
Message

Prompt
Far Bubbles
G1 Remission
ressure

Read Bubbles @1
Remission Pres.

Prompt
For Bubbles

G2 Remission
Pressure

Read Bubbles G2
Remission Pres,

A G
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o
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Prompt
For Bubbles
3 Remission
Pressure

Read Bubbles G.
Remission Pres

Prompt
For Bubhles
G4 Remission
Pressure

Read BubblesG4
Remission Pres
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Initialize
Bends
Variables

Bends
Present
?

Prompt
For Bends
Location

Read Bends
Location

Print
Bends
Message

Prompt
For Bends
1 Onset Timg
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Read BendsG |
Onset Time |

Prompt
For Bends
G2 Onset
Time

Read Bends G2
Onset Time

Prompt
For Bends

G3 Onset
Time _

Read Bends G3
Onset Time |

Prompt
For Bends
G4 Onset
Time

Read Bends
G4 Onset Time
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Print
Bends
Message

Prompt

For Bands G1

Remission
Time

Read Bends G1
Remission Time

Prompt
For Bends G2
Remission
M'T1me

/7 Prompt
For Bends G3
Remission
Time

Read Bends 63
Remission Timy
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Prompt
For Bends G4
Remission
Time

Bends G4
Rgﬁ sston Timg

Print
Bends
Message

Prompt
For Bends Gl
Remission

Read Bends G
Remission Pre

Prompt
For Bends G2
Remission
NPressure

kéad Bends G2
lRemission Pres

Prompt

Remission
Prassure

For Bends G3}.

ead Bendsﬁa
Remission Pre

Prompt
‘or Bends G4
Remission

Read Bends G4
Remission Pres
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Ll R

Type
HEADER

tions?

Prompt For \

fﬁ;;;f:;?\‘ _VYes

obeos o JUNIT = 2,
... CALPCT (I
.. (UNIT = 2,

NITROGEN WASHOUT PRUGRAM

T Enter
N2 WASH

Instructions

\\\ﬁii;i_ﬁ_//r‘

<

Read Phase #

l

PHS <1
PHOSY‘ . P
?/ﬁk
No

GO TO
(100-600) IPHS

S R

1
(95 ]
1

I
DI

Capangsent T -
{W&E@Mhu ]

OF POOK §

READ IN DATA CONSTANTS

i qo
TR
N

'01d', NAME = 'SY:DATCON.VAL'
, ICLRAT, BRGAT, VCOR
SPOSE = 'SAVE')

T%H] o

A
~ ~
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B0 J =1,3

(:) DO I =1,3

—
(=]
<

TYPE INSTR'S

TYPE I, J, CALPCT (I,V)

ACCEPT IANS

£MYS

G

TYPE HEADER
ACCEPT VALUE
CALPCT (I,J)=VALUE

110

1
—__ CONTINUE |

\

TYPE ICLRAT
ACCEPT IANS

TYPE HEADER
ACCEPT IVAL
ICLRAT = IVAL

TYPE HEADER
ACCEPT VALUE
BRGAT=VALUE

L '

TYPE 'EdD QF PNASE'

50

OPERATOR CAN CHANGE SELECTED
DATA VALUES

ORICRAL, F o s

B]

OF P ¢ WY

CAL GAS PERCENTAGES

INTERRUPT RATE 1i.e, 'SAMPLE'
EXECUTION RATE

SPIROMETER NOISE, MINIMUM
BREATH DIFFERENCE
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Initialize
Header
Variables

Prompt
for
Date

o T—g

l Read Date 1

Prompt
for
Name

s p—

|
!

Prompt
for
IDCODE

Read IDCQDE

Y

T TSR R S e T

oRIGH: L

OF POLE v o

Prompt
for
Age

Prompt
for
Ext. Temp

Read Ext. Temp

Prompt

for
Ext. Gravity

Read
Ext. Gravity |

Prompt
for

Immersion
Data

ot -

Read
Immersion Daty
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Prompt
dy Posits
Lot

Read Body
Position Code

Prompt
for Ambient
Pressure

ead Ambient

-

Pressure

Prompt
for
Drug Code

ead
Drug Code
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Proppt for
Ambient Gas
Code

Prompt

for Read Ambient
Exercise Gas Code
. Code

¥

Prompt for
Starting
Time

Read
Exercise Code

.

Prompt for
Breath Mix
Code

Read Startin
Time

Prompt for
Special

Read Breath
Hix Cod Cond. Code

Mix Code

Read Spec.
Cond. Code |

Read Body
Hydration Code

Prompt
for
Comments

Read
Comments
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CALL IPOKE
(IDRVOT, IVLUMD (J))
TYPE INSTR'S

PAUSE 'N2 0 =10
J =2

305 | "

CALL IPOKE (IDRVOT, IVLUMD (J))
T = SECONDS (T)

{
DT = SECOND(T)

10

\

53

SELECT MASS SPEC PORT &
OPEN A VALVE FOR VENTING

SELECT MASS SPEC N2 RANGE
START CAL. SEQUENCE

OPEN A VALVE

FLUSH FOR 10 SEC'S

N

e
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MASS
SﬁEC

r — —[6ASSUM (1) = 0.0]

DOI=1,3

|
|
I
[
I
[
l
|
|
I
!

DO 1, 100

4

CALL IPOKE
(IADCSR, IADCGC(1)
INT = IPEEK (IADBUF)
GASSUM (I) =
GASSUM (I) +
FLOAT (INT)

CALCNT (I,
GASSUM (1)/

) =
100

CALCNT (1,4) = (1,3)

SE 'N2 0-100
J =1

CALL IPOKE (IDRVOT,

T = SECONDS (0.0)

IVLUMD (J)

= SECONDS(T)

z

MASS

SPEC
%//)
AN
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(AR 'Y

ZERQ INTEGRATOR

READ A D CHANNEL
ADD TO INTEGRATOR

AVERAGE VALUE TO GET
ANSWER

INCREMENT INDEX

REPEAT IF NECESSARY

SELECT MASS SPEC N2 RANGE

START CAL SEQUENCE

OPEN A VALVE

FLUSH FOR 10 SEC'S




| ORIGIIAL PAE
’ OF POOR QUALITY

GASSUM(1)=0.0

CALL IPOKE (IADCSR,
IADCGC(1))

INT = IPEEK IADBUF
GASSUM (1) =

GASSUM (1) +

FLOAT (INT)

CALCNT (1,d) =
GASSUM (1)/100

-t

ZERO INTEGRATOR

READ A-D CHANNEL
ADD TO INTEGRATOR

AVERAGE VALLE TQ GET
ANSWER

INCREMENT INDEX
REPEAT IF NECESSARY

E;g - ECA%gCTE;:;g - CALPCT ;:gg]/[?ALENTgé:;g - CALENTE;:ggj CALCULATE SLOPES
(3) = " (3.3) v (3,2) v (3.3) " (3.2) AND INTERCEPTS
(4) = " (1,3) no(1,2) vo(1,4) “o(1,2)
GSNTCP(1) ALPCT(1,3) [GASSLP(2) * CALCNT(1,3)]
(2) " (2,3) " (2) v (2.3)
(3) " (3.2) " (3) " (3.2)
(4) (12 v(4) "(1,2)
y
TYPE CALCNT(],]) CALCNT 1,3) PRINT RESULTS
; GASSLP(1) GSNTCP(1)
| TYPE CALCNT(1,3) CALCNT(],E)
E ‘GASSLP(4) GSNTCP(4)
[ TYPE CALCNT(Z,Z),CALCNT(Z,B)
} GASSLP(2) GSNTCP(2)
? TYPE CALCNT(3,3) CALCNT(3,2)
* GASSLP(3) ~ GSNTCP(3) »
! . SHUT VALUES, CHANGE MASS
CALL IPOKE 1 SPEC PORT
(IDRVOT,0) o9
PRINT 'END OF PHASE' N\
GET HNCY PHASE ENTRY
55
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TYPE INSTR'S
PAUSE ' !

!

FLOSUM = 0.0

CALL IPOKE (IADCSR, IADCGC (4)
INT = IPECK (IADBUF)
FLOSUM = FLOSUM + FLOAT (INT)

{ FLOZER = FLOSUM/1000.

FLOCAL =
FLOZER +
410.5

FLM
FLB

1.0/ (FLICAL-FLOZER)
~-FLOZEK

nou

\
TYPE FLOCAL, FLOZER,
FLM, FLB

PRINT 'END OF PHASE'

56

b s R

7T TR

READ SPIRQOMETER 0

ZERQ ACCUMULATOR

READ A-D
ADD TO ACCUMULATOR

AVERAGE RESULTS

VALUE FOR HIGH CAL. VOLUME

GET SLOPE AND INTERCEPT

PRINT RESULTS

)

GET NEW PHASE ENTRY
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Prompt
For New
Filename

Read New
Filename

Open
New
File

Write
Header
Variables

Instructions

Prompt for
Stop or Go

Read
Answer
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CALL INTSET ("104,4,1D,SANPLE) ' ATTACH SUBROUTINE
ICLCNT = 10000/ ICLRAT SAMPLE TO INTERRUPT
CALL 1POKE ("172542, ICKNT)
!
IORIFT = 2,0 ICON = O BRTST = FLOZER + BRGAT .
NeTOT = 0,0 IFLO = O VOLUNE = 0,0 T bl pe T
THIN = 1 ITH = 0 VOL] = DRTST
NeVLM = 0.0 YOL2 = 0,0
LWAT = .f.  TCHECK = O
LATCH = . t.
!
TINT = 1.0/FLOAT (ICORAT) .
DELAY = FLOAT (ICLRAT) A LA ehe SONE COUNTER'S
*.‘.1 v
IDLM = IFIX (DELAY)
j CALCULATE INTEPRATING
FACTOR

TSEC = SECONDS (0.0)
TOCK = TSEC CALCULATE M.S. TRANSPORT
LAG {=1.1 SEC'S) COUNTERS

CALL IPOKE ("172540, "0113)

INITIALIZE TIME TAG'S
AND EXPERIMENT CLOCK

510 START CLOCK GENERATING
INTERRUPTS - :

58
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INT = IPEEK ("167774)

LATCH = "1777777
.FALSE.

INT

IANS = ITTINR (DMY)

BN

=ISTP
IANS SBOI

N.T (VOL1, GT.BRTST) AND
— (TEST, GT.1)

VoL 1, LT.BRTST

ABS (TEST), GT.1

3
CALL IPOKE

S
SELY
Q\,/we?zo, 2050

4

CALL IPOKE /

176720, 0010

q o r~ S T2 Y
v b ’ ™ et

O PR Qi

CHECK MASS SPEC. N2 RANGE

LOOK FOR KEYRC'RD INPUT

ng ggz "

CHECK NEED TO PURGE
SPIROMETER

PURGE SPIROMETER (UPEN DUMP)

CLOSE DUMP VALVE

IS DATA READY

s T P

AN
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NTSUM = NTSUM + PCT N2(J)
OTSUM = OTSUM + PCT 02(J)
COSUM = COSUM + PCT CO(J)

NETID
02TID
COTID

= NTSUM/1CON
= QTSUM/1CON
= COSUM/1CON

\d

BRVOL
BRN2V
N2VLM
N2TOT

= VOLUME

= BRVOL + N2TID
N2VLM + BRN2V
N2TOT + BRN2V

n#n

WRITE (
TYPE 18T

2) 1BTH, ELPST, BRVOL, 8RN2V,
02TID, N2TIO, COVID
H, ELPST,BRVOL, BRN2V, N2TID

1CON
1FLO
1CHECK
voLz =
BRVOL =
1DRIFT

nn

ot oo

BRNZV

BRCOV
0 NTSUM
.0 DTSUM
0.0 COSUM
= 2.0 LWAT =

n o onoud

SE.

60

CALCULATE AVERAGE GAS
CONCENTRATIONS IN EXPIRED
BREATH

CALCULATE AVERAGE
CONCENTRATIONS OF BREATH

GET BREATH VOLUME CALCULATE
N2 VOLUME ADD MINUTE N
VOLUME AND SUM TOTAL N2
VOLUME

WRITE DATA TO DISCS TYPE
QUT SELECTED DATA TO TERMINAL

RESET COUNTERS AND LATCHES
FOR NEXT BREATH
[}
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o

TICK = SECNDb TOCK)

TOCK = TOCK + 60
TY#€ TMIN, N2VLM, N2TOT
TMIN = TMIN + 1
N2vLM = C.0

|

CALL IPOKE ("172540,"0)
CALL IPOKE (IDNOT,"0)
IDMY = 0

ROMY = 0.0

WRITE (2) IDMY,S*RDMY
CLOSE (UNIT+2, DISP—
'SAVE'

<Q

STIP ‘
61

CHECK FOR 1 MINUTE
OPERATION

TYPE 4 MINUTES, MINUTE N2
TOTAL N2 ON TERMINAL, INCRE=-
MENT MINUTE COUNTER

TYPE 1 MINUTE EXHALED N2
ON SCREEN

IF CONCENTRATION OF N2 10%
TYPE OPER. MESSAGE

STOP REQUEST
STOP CLOCK SHUT VALVES ETC.
PREPARE 'END OF DATA TAG'

‘.

WRITE 'END OF DATA' TAG TO
DISK, CLOSE FILE ACCEPT NEW
PHASE

TYPE 'ZI-OF-PHASE'

RETURN COMTROL TO SYSTEM hON,

|
|
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1177777

ORIGINAL DA

103

OF POOR QUALITY
INTERRUPT SERVICE ROUTINE

SAMPLE

6

CALL IPOKE 1ADCSR 1ADCGC 1
1BAR=1BAR+1PEEK(1ADBUF)
1BARRY=1BAR/5.0
IF(1DRIFT.GT.1BARRY) then
1DRIFT=1BARRY

LWAT

Ve

| INT = IPEEK ("167774) |

/.

TYPE
INT 'READ
ERROR'
="176777
IFLLT = "040 IFLLT = "100 0/
NRNE = 4 NRNE = 1 200%

1

CALL TPOKE
(1DRVOT,D)
LBTH

CALL IPOKE (1ADCSR, 1TADCGC(4))
KFLOW = KFLDW + TPEEK(1ADBUF)
VOL1 = FLDAT (KFLOW)/15.0
TEST = VOL1 - VOL 2

-
‘ 500'

(VOL1.G.E.BRTST).AND.TEST.GT.1.0)

¥

CALL IPOKE (1DRVOT, TFLLT)

LBTH = .TRUE.
IFLO = IFLO + 1
VOLUME = (VOL1+FLB) * FLM

5
Op

500

SAMPLE N2 DRIFT OF
INSPIRED 02

CHECK FOR MAIN
PROGRAM READY

READ MASS SPEC
N2 RANGE

GET VOLUME SAMPLE
AND TEST FOR END OF
 BREATH S

TURN ON INDICATOR LIGHT

INCREMENT VOLUME INDEX .
CALCULATE VOLUME
‘1

i
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IDLY = IDLY + 1

IDLM
IDLY

ORIGIAL PACE 1
OF POOR f “LiTY

ICON = ICON + 1

CALL IPOKE (IADCSR, IDACGC (1))
INT, = IPEEK (IADBUF)

PCTN2  (ICON) = (GASSLP (NRNG) +
(INT-IDRIFT) + GSN + CP (NRNG))/100

CALL IPOKE (IADCSR, IADCGC (2))
INT = IPEEK (IADBUF) '
PCTO2 (ICON) = (GASSLP (2) + INT +
GSNTCP (2))/100

CALL IPOKE (IODESR, IADCGC (3))
INT = IPEEK (IADBUF)

PCTCO (ICON) = (GASSLP (3) * INT +
GSNTCP (3))/100

1CON IFLO
LBTH = .FALSE,
LOWAT = .TRUE.
IDLY = 0

@)

RURHNG!

Bet B

INCREMENT TRANSPORT DELAY
COUNTER

IS DELAY COUNTER TRANSPORT
LAG TIME

INCREMENT GAS CONCENTRATION
INDEX

READ MASS SPE AND CALCULATE GAS
CONCENTRATIONS FOR N2102, AND
coz.

ARE INDEX'S EQUAL

l‘

ALL DATA IS GATHERED: SET
FLAG'S TG GIVE MAIN PROGRAM
ANALYSIS CONTRO..

B T T



4.4 NITROGEN DATA PROGRAM

WRITE

‘ START '

PRINT
START
MESSAGE

PROMPT
FOR OLD
FILENAME

READ OLD
FILENAME

OPEN
oLD
FILE

READ
HEADER
RECORDS

PRINT \
REPORT

D e e i

ORIGINAL L0631

OF POOR QUALITY,

HEADER

INFO

FULL
REPORT
?

\_ MENU )

SHORT
REPORT
?

I
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E! \
|
{
|
WRITE i
RECORD 3
| COMPUTATIONS, ’
g SUMS FOR |
SUMMARY ;

r |
i
!
1
; i
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| GF POCR
!
i
E
1
3 Yes 8 -
5 TIME:EQ/' y, COMPUTATIONS
‘ |
TRANS FER
COMPUTATIONS ] SUMS FOR
SUMMARY
)
WRITE
INTERVAL
DATA
;
i INITIALIZE
E VARIABLES
E
t
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» COMPUTATIONS

COMPUTATIONS

b o It erndie. -7 ARSI

l

TRANSFER
st SUMS  FOR

SUMMARY

O—&»

WRITE

INTERVAL
DATA

INITIALIZE

VARIABLES
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PEVERIREE SART

oF P

READ
RECORD

COMPUTATIONS,
SUMS FOR

SUMMARY

PRINT BAD
END DATA
MESSAGE

COMPUTATIONS

!

NRITE |
SUMMARY

\_/—J

READ

ANOTHER
FILEZ
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4.5 UPDATE PROGRAM

Initialize
New Washout
Variables

Prompt
For 01d

Filename

Read 01d
Filename

Prompt
For New
Filename

Filename

Read New | ’

§ LT 2 Ik B N
QLierre ppez s

)
(SN

OF FOChl QUALITY

Read 01d
File
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5.0 PROGRAM LISTINGS
5.1 PERSONAL DATA INPUT PROGRAM
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* *

* *

* TECHNOLOGY INCORPORA TED *

* LIFE SCIENCES DIVISION *

* DEPARTMENT OF BIOMATHEMATICS SERVICES *

* *

* * |
L e L e e T e e R e T T e e T e e e T e e e T

* *

* *®

* PROGRAM MME:.aon--.‘nao.oocuooonoonPDINPT *

* DESIGNER/ANALYST:sseseensossnoessse s CRAIG E. LITTON *

* PROGRAMMER:.-.oooooaao-...o-t--oo-u.PENNY BUEKER *

* DA TE:..'.‘...I..'..'.‘..l‘........l.3l DEC EMBER 1981 *

* )

* *

K e e 2 o e 5t e e o e e b S e o P e e 2 o 2 B 0 w0 o 0 P e P e o 4 S e e 20 o e A g e e o * ‘
* * i
* * 1
* COMpuTER SYS T.EM:..'IO........‘....I'LSI—ll * ‘
: OPERATING SYSTEM:..--o-.........--..RT‘llvq' : 1
* *

K e e o i o o e e o o 0 0 e e v o o () o e o o o e S 0 9 S o e S o 0 0 o O S0 P s 5 S e 0 o i g o e e o *

* *

* COMPILING SEQUENCE: *

* *

* LSI: FORTRAN PDINPT :

*

* *®

* *

* *

* *

T e e et e e e e e e e o o e i B B e 4 ot o 2 0 o S L B B D S 0 2 o 0 S 2 o 2 P 0 S o o e S ot * 5
* *

* LINKING SEQUENCE: *

* *

* LSI: LINK PDINPT *

* *

* *

* *

* *

T e em e e e o o e o o 2 o o e £ 2 o e T S 2 o e e 0 o o e B 8 Bt o S A0t 58 o S o S 2 0 2 0 e 2t 2 ot e 0 *

* *

: EXECUTION SEQUENCE: RUN PDINPT :

* *

kkkkkkkkkkkkkkkhkkkhkkhkkhkkhdhhrkhhhkhhkhhkkhkhhhhkkhhkhhkxhkhkkhikhhkhhkhkik
khkkkkkkkirhkkhkhkhhkhhkkkkhhkkkkkkkhkhkikhhkkhkkhhkkhkhkkkkkhkkkkhkhkkkkhkkxkk
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0001

PROGRAM PDINPT

VARIABLE
AGE
AVGBIC
AVGMCL
AVGMTH
AVGSUB
AVGSUP
AVGTRI
AVGUMB
AVSUML

AYSUM2

AVUWWT
BDP1
BDP2
BDWI
BFKNOW
BFPC T
BSIDL
BSID2
BVOLWI
DEN
HEIGHT
J

K

KSP1
KSP2
KWI

K1l

K2

M
MEAS1
MEA 2
N

N

NF
NUDEWT
PCBFP1
PCBFP2
PCBFWI
PCF
PCFFM
PC BW
RESVOL
SEX

S1

S2

COOOO GO OOCCOOCOCOCGG OO0 OO OCO OO OO aCGOOOCO OO OO O [« X ¢

ORICN L VT
OF POOR Qu AMIY

CCCccLceeccceeecceeccececccaeececccecceccccececceeccecccececccccceeccece

TABLE OF VARIABLES

USE
SUBJECT'S AGE
AVERAGE OF BICEPS MEASUREMENTS
AVERAGE OF MIDCLAVICULAR MEASUREMENTS
AVERAGE OF MID THIGH MEASUREMENTS
AVERAGE OF SUBSCAPULAR MEASUREMENTS
AVERAGE OF SUPRAILIAC MEASUREMENTS
AVERAGE OF TRICEPS MEASUREMENTS
AVERAGE OF UMBILICUS MEASUREMENTS
SUM OF AVERAGES OF BIC EPS,
TRIC EPS, SUBSCAPULAR AND SUPRAILIAC
SUM OF AVERAGES OF
MIDCLAVICULAR, UMBILICUS AND MIDTHIGH
AVERAGE OF UNDERWATER WEIGHT TRIALS
BODY DENSITY IN SKINFOLD PRUCESS I
BODY DENSITY IN SKINFOLD PRCCESS II
BODY DENSITY IN WATER IMMERSION PROCESS
% BODY FAT IF KNOWN
TEMPORARY FOR % BODY FAT
BODY SIDE USED IN SKINFOLD PROCESS I
BODY SIDE USED IN SKINFOLD PRCCESS II
BODY VOLUME IN WATER IMMERSION PRCC ESS
BODY DENSITY IN NUTRITION JOURNAL FORMULA
SUBJECT'S HEIGHT
INDEX VARIABLE
INDEX VARIABLE
DO SKINFOLD PROCESS I?
DU SKINFOLD PROCESS 117
DO WATER IMMERSION PROCESS?
INTERMEDIA TE VALUE
INTERMEDIA TE VALUE
INDEX VARIABLE
NUM3ER OF MEASUREMENTS MADE IN PROCESS I
NUMBEK OF MEASUREMENTS ®ADE IN PROCESS II
INDEX VARIASLE
NUMBER OF CHARAC TERS
NUMBER OF CHARAC TERS
SUBJECT'S WEIGHT
% BODY FAT IN SKINFOLD PRCCESS I
% BODY FAT IN SKINFOLD PRCCESS 11
% BODY FAT IN WATER IMMERSION PROC ESS
% BODY FAT IN NUTRTION JOURNAL FORMULA

% FAT FREE MASS IN NUTRITION JOURNAL FORMULA
%» TOTAL 80DY WATER , NUTRITION JOURNAL FORMULA

RESIDUAL VOLUME OF AIR IN LUNGS
SUBJECT'S SEX

LOG OF AVSUML
SQUARE OF AVSUMZ2
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0002

0003
0004

OOCGOC OGO OCC OGO OOCOOCGOoCOOCOOOoOOOOCOOoO0OCOCECo

TEMP
TEMP1
TEMP2
TRIAL
UWCHWT
VoL

WA TERD
WA TERT
WATRWT

ARRAY

1
2
3

~NOY P W N

BICEP(3)
BIRTHD(6)
FATWT(4)
FFMASS(4)
FILENM(11)
LBWM(4)
MEASD T(6)
MIDCLA(3)
MTHIGH(3)
NITDEN(4)
NITFAT(4)
NITLBW(4)
PRIDT(6)
PR2D T(6)
SUBSCA(3)
3)
)
TRIC EP(3
UMBILI(3
UWWT(10)

VOLFAT(4)
VOLLBW(4)

)
)

SR oy (s
OF POOR 3 75”} "y

TEMPORARY FOR SEX

TEMPORARY FOR BSID1

TEMPORARY FOR BSID2

NUMBER OF UNDER WATER WEIGHT TRIALS
UNDER WATER CHAIR WEIGHT

BODY VOLUME IN NUTRITIUN JOURNAL FORMULA
WATER DENSITY

WATER TEMPERA TURE

WATER WEIGHT

USE
BIC EPS SKINFOLD MEASUREMENT
DATE OF BIRTH
FAT WEIGHT
FAT FREE MASS
SUBJEC T'S IDENTIFICATION CODE
LEAN BODY WATER MASS
DATE OF WATER IMMERSION PRCOCESS
MIDCLAVICULAR SKINFOLD MEASUREMENT
MID THIGH SKINFOLD MEASUREMENT
NITROGEN/KG OF BODY WEIGHT
NITROGEN IN TOTAL FAT TISSUE
NITROGEN IN LEAN BODY WATER
DATE OF SKINFOLD PRCCESS I
DATE UF SKINFOLD PROCESS II
SUBSCAPULAR SKINFOLD MEASUREMENT
SUPRAILIAC SKINFOLD MEASUREMENT
TOTAL BODY NITROGEN
TRIC EPS SKINFOLD MEASUREMENT
UMBILICUS SKINFOLD MEASUREMENT
UNDER WATER WEIGHT
VOLUME OF FAT
VOLUME OF LEAN BODY WATER

NITRUGEN WASHOUT PERSONAL DATA INPUT PROGRAM

LOGIC AL*1

INTEGER*2
REAL*4

IDCODE(11), BIRTHD(8), SEX, DATE(8),
KWI, MEASDT(8), KSP1, PRIDT(8),
ggig%, KSP2, PR2DT(8), FILENM(31),

TRIAL, MEASL, MEASZ2, YORN, AGE

HEIGHT, BFKNOW, NUDEWT,
WATERT, WATERD, RESVOL, MONTH,
UWCHWT, UWWT(10), BICEP(3),
TRICEP(3), SUBSCA( ), SUPRAI(3),
MIDCLA(3), UMBILI(3), MTHIGI(3),
FATWT(5), FFMASS(5), LBWM(5),
VOLFAT(5), VOLLBNé?) NITI-AT(?)
]

NITLBW(5), TBNIT(5), NITEN(5),3FPCT

~
(AN

o e e



0005

0006

0007
0008

v 0011
a 0012

0014
0015
0016

o 0013

0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0032
0033
0034
0036
0037
0038
0040
0041
0042
0043
0044
0046
0048
0050
0051
0u52
00563

0009 .

OO OO0 <

(eNeXe]

101

80

90

91
93

94
102
110

103

104
105

106
202

@F’“?‘( )
oF bLo 4

REAL*8 TEMP, TEMP1, TEMP2

PRINT START MESSAGE
WRITE(7,901)
GET DATA FILENAME

WRITE(7,902)

READ (5,800, END=101) NF, (FILENM(J),J=1,NF)

IF (NF.LE.O) GO TO 10l

FILENM (NF+1)=0 |
OPEN(UNIT=1 NAME=FILENM, TYPE=' NEN' ACCESS“ SEQUENTIAL', |

1 FORM=' FORMATTcD' ERR=80 DISP='KEEP' R
2 CARRIAGECONTROL= 'FORTRAN )

REWIND 1
G0 TU 90
WRITE(7,936) (FILENM(J), J=1,NF)
GO TO 101

GET DESCRIPTIVE INFORMATION

AGE=0
SEX=' '
HEIGHT=0.
NUDEWT=0.
BFKNOW=0.

DO 91 J=1,11
IDCODE(J)="
DO 93 J=1,8
BIRTHD(J)="
DO 94 J=1,8
DATE(J)=" "' [
WRITE(7,903)

READ (5,801, END=102) NC,(IDCODE(J),d=1,KC)

IF(NC . NE. 11) GO TO 102

WRITE(7,924) |
READ (5,802, END=110) NC,(DATE(J),J=1,N) .
IF(NC.NE.8) GO TO 110

WRITE(7,904)

READ (5,802, END=103) NC,(BIRTHD(J),J=1,AC)

IF (NC.NE.8) GO TO 103

WRITE(7,935)

READ(5,%, END=104) AGE

WRI TE(7,905)

READ (5,803, END=105) SEX

IF (SEX.NE,'M' .AND.SEX.NE.'F') GO TO 105

IF(SEX.EQ.'M') TEMP='MALE

IF(SEX.EQ.'F') TEMP='FEMALE'

WRITE(7,906)

READ(5,*, END=106) HEIGHT

WRITE(7,910) |
READ(5,%, END=202) NUDEWT p

P T T




OF PCGL QU
0054 107 WRITE(7,907) R QUALITY

0055 IF (YORN(O)) 200, 107, 108
0056 108 WRITE(7,908)

0057 READ(5,%, END=108) BFKNOW
0058 200 CONTINUE

0059 WA TERT=0,

0060 WA TERD=0.

0061 RESVOL=0.

0062 UWCHWT=0,

0063 TRIAL=0

0064 DO 230 N=1,10

0065 230 UWWT(N)=0.

0066 D0 210 J=1,8

0067 210 MEASDT(J)=" '

c
g WA TER IMMERSION

0068 201 WRITE(7,909)

0069 KWI=YORN(0)

0070 IF (KWI) 300, 201, 203

0071 203 WRITE(7,911)

0072 READ(5,*, END=203) WATERT

0073 204 WRITL(7 912)

0074 READ(5,%, END 204) WA TERD

0075 205 NRITE(7 913

0076 READ(5,*, END 205) RESVOL

0077 206 WRITE(7,914)

0078 READ(5,%, END=206) UWCHWT

0079 207 WRITE(7,915)

0080 READ(5,*, END=207) TRIAL

0081 IF ( TRIAL.LT.1,0R. TRIAL.GT.10) GO TO 207

0083 DO 220 N=1, TRIAL

0084 208 WRITE(7 91 N

0085 READ(5,*, END=208) UWWT(N)

0086 220 CONTINUE
0087 221 WRITE(7,917)

0088 READ (5, 802 END=221) NC,(MEASDT(J),J=1,NC)
0089 IF(NC. NE. 8)GO TO 221
0091 300 CONTINUE
0092 MEAS1=0
0093 BSip1=" "
0094 DO 330 N=1,3
0095 BICEP(N)=0.
0096 TRIC EP(N)=0.
0097 SUBSCA(N)=0.
0098 330 SUPRAI(N)=0.
0099 DO 340 J=1,8
=t |

0100 340 PRIDT(J)

c
o SKINFOLD PROCESS I
C

0101 301 WRITE(7,918)

0102 KSP1=YORN(O)

0103 IF (KSP1) 400, 301, 302

0104 302 WRITE(7,919)
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0105 READ (5,803, END=302) BSID1
0106 IF(BSIDL.NE,'R' AND.BSID1.NE. 'L *) GO TO 302
0108 IF(BSIN1.EQ.'R') TEMPL='RIGHT
0110 IF(BSILD1LEQ.'L') TEMPL='LEFT '
0112 303 WRITE(7,920)
0113 READ(5,*, END=303) MEAS1
0114 IF (MEASL.LT.1.0R.MEASL.GT.3) GO TO 303
0116 DO 305 N=1,MEASL
0117 304 WRITE(7,921)N
0118 READ(5,*, END=304) BIC EP(N)
0119 305 COMTINUE
0120 DO 307 N=1,MEASL
0121 306 WRITE(7,923)N
0122 READ(5,%, END=306) TRICEP(N)
0123 307 CONTINUE
0124 DO 309 N=1,MEASI
0125 308 WRITE(7,925)N
0126 READ(5,%, END=308) SUBSCA(N)
0127 309 CONTINUE
0128 DO 320 N=1,MEAS1
0129 310 WRITE(7,927)N
0130 READ (5,%, END=310) SUPRAI(N)
0131 320 CONTINUE
0132 321 WRITE(7,917)
0133 READ (5,802, END=321) NC,(FRIDT(J),d=1,NC)
0134 IF(NC.NE.8) GO TO 321
0136 400 CONTINUE
0137 MEA S2=0
0138 BSID2=* !
0139 DO 430 N=1,3
0140 MIDC LA (N)=0.
0141 UMBILI(N)=0.
0142 430 MTHIGH(N)=0.
0143 DO 440 J=1,8
0144 440 PR2D T(J)=" "'

c

C SKINFOLD PROCESS 11

C
0145 401 WRITE(7,928)
(146 KSP2=YORN(0)
3147 IF (KSP2) 500, 401, 402
0148 402 WRITE(7,919)
0149 READ (5,803, END=402) BSID2
0150 IF(BSID2.NE.'R' .AND.BSID2.NE.'L') GO TO 402
0152 IF(BSID2.EQ.'R') TEMP2='RIGHT'
0154 IF(BSIV2.EQ.'L') TEMP2='LEFT '
0156 403 WRITE(7,920)
0157 READ (5,%, END=403)MEAS2
0158 IF (MEAS2.LT.1.0R.MEAS2.GT.3) GO TO 403
0160 DO 405 N=1,MEAS2
0161 404 WRITE(7,930)N
0162 READ (5,%, END=404) MIDCLA(N)
0163 405 CONTINUE
0164 DO 407 N=1_ MEAS?

0165 406 WRITE(7,932)N
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0166
0167
0168
0169
0170
0171
0172
0173
0174
0176

0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189

0190
0191
0192
0193
0194
0195
0196
0197
0193
0199
0200
0201
0202
0203
0204
0205
0206
0297
0208
0209
0210
0211
0212

[ Xl N et o N o

C.O

e gAY 1

READ(5,*, END=406) UMBILI(N)

407 CONTINUE

408

409
410

DO 409 N=1,MEAS2

WRITE(7,934)N

READ(5,*, END=408) MTHIGH(N)

CONTINUE

WRITE(7,917)

READ(5,802, END=410) NC,(PR2DT(J),J=1,\C)
IF(NC . NE.8) GO TO 410

500 CONTINUE

501
510

600

601
603

605

607

609

COMPUTATION FORMULAE

BODY COMPOSITION BY WATER IMMERSION

AVUWWT=0.

WA TRWT=0.

BVOLWI=0,

BOWI=0.

PCBFWI=0,

IF (KWI) 600,600,501

DO 510 N=1, TRIAL
AVUWHT=AVUWWT + UWWT(N)
AVUWWT=AVUWWT/ TRIAL

WA TRWT=AVUWWT - UWCHWT

BVOLWI=( (NUDEWT - WATRWT)/WATERD) -RESVOL
BOWI=NUDEWT/BVOLWI
PCBFWI=((4.95/8DWI) ~ 4.50)*100

BODY COMPOSITION BY SKINFOLD PRCCESS 1

AVGBIC=0.

EVGTRI=0.

AVGSUB=0,

AVGSUP=0,

AVSUM1=0,

S1=0.

PCBFP1=0,

8DP1=0.

iF (KSP1) 700,700,601

DO 603 N=1,MEASIL
AVGBIC=AVGBIC + BICEP(N)
AVGBIC =AVGBIC /MEASL

DC 605 N=1,MEASL
AVGTRI=AVGTRI + TRICEP(N)
AVGTRI=AVGTRI/MEASL

DO 607 N=1,MEASL
AVGSUB=AVGSUB + SUB.JCA(N)
AVGSUB-AVGSUB/MEAS]

DO 609 N=1,MEASI
AVGSUP=AVGSUP + SUPRAT(N)
AVGSUP=AVGSUP/MEAS]
AVSUML=AVGB IC +AVGTRI+AVGSUB+AVGSUP
S1=ALOGLO(AVSUML)
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0213
0218
0217

0218
0219
0220
0221
0222
0223
0224
0225
0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237

0239
0241

0242
0243
0244
0245
0246
0247
0248
0249
0250
0251

J252
0253
0254
0255
0256
0257
0258
0259

OO0

OO0

OO0

700

701
703

705

707

1000

1i01

ha ST ———— o S me T T T

IF (SEX.EQ. 'M ) BDP1=1.1610-.0632*S1
IF (SEX.EQ.'F') BDP1=1,1581-.0720*S1
PCBFP1=((4.95/BDP1)-4.50)*100

BODY COMPOSITION BY SKINFOLD PROCESS 2

AVGMCL=0,

AVGUMB=0.

AVGMTH=0,

AVSUM2=0,

S2=0,

BDP2=0,

PCBFP2=0.

IF (KSP2) 1000,1000,701
DO 703 N=1,MEAS2
AVGMCL=AVGMCL+MIDCLA(N)
AYGMCL=AVGMCL/MEAS?2

DO 705 N=1,MEAS2
AVGUMB=AVGUMB+UMBILI(N)
AVGUMB=AVGUMB/MEAS?2

DO 707 N=1,MEAS2
AVGMTH=AVGMTH+MTHIGH(N)
AVGMTH=AVGMTH/MEAS2
AVSUM2=AVGMCL+AVGUMB+AVGM TH
S2=AVSUM2*AVSUM?

IF (SEX.EQ.'M') BDP2=1.10938-((8.267E-4 )*AVSUM2)+((1.6E-6)*S2)-

1 ((2.574E-4)*AGE)
IF (SEX.EQ."

1 ((1.069E-4)*AGE)
PCBFP2=((4.95/BDP2)~4.50)*100

L .
(}‘n b @:':u & “ Aty

FORMULA ESTIMATION OF BODY CHARAC TERISTICS FROM

1 AMERICAN JOURNAL OF CLINICAL NUTRITION

VOL=0.

DEN=0.

PCF=0.

PCFFM=0.

PC BW=0.
VOL=(1.015*NUDEWT)-4.937
DEN=NUDEWT/VOL
PCF=52,67-(2454,38/NUDEWT)
PCFFM=100~PCF

PC BW=34,93+(1811.33/NUDEWT)

NITROGEN CONTENT CALCULA TIONS

DO 1900 N=1,5
FATWT(N
FFMASS(
LBWM({ N)
VOLFA T(

)
N
N
VOLLBW(N
N
N

)=
0
)
)
)
)

1,
0.
0.
0.
0
0.

|1 R T {

NITFAT(
NI TLBW(
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0260
0261
0262
0263
0265
0267
0269
0271
0273
0275
0277
0279
0281
0283
0284
0285
0286
0287
0288
0289
0290
0291
0292

0293

0294
0295
0296
0297
0298
0299
0300
0301

0302
0303
0305
0306
0307
0308
0309
0310
0311

0312

0313
0314

OO

¢
c

c

1900

1901

1920

1925 WRITE(7,938) NUDEWT,BIRTHD(4),BIRTHD(5),BIRTHD(3),

1930
1931

ORI PAE (3
OF POOR QUALITY

TBNIT(N)=0.

NITDEN(N)=0.

BFPC T=0,

IF(N.EQ.1.AND.BFKNOW.EQ.0.) GO TO 1900
IF(N.EQ.2.AND.PCBFWI.EQ.0.) GO TO 1900
IF(N.EQ.3.AND.PCBFP1.EQ.0.) GO TO 1900
IF(N.EQ.4.AND.PCBFP2.EQ.0.) GO TO 1900
IF(N.EQ.5.AND.PCF.EQ.0.) GO TO 1900
IF(N.EQ.1) BFPC T=BFKNOW

IF(N.EQ.2) BFPC T=PCBFWI

IF(N.EQ.3) BFPC T=PCBFP1

IF(N.EQ.4) BFPC T=PCBFP2

IF{N.EQ.5) BFPC T=PCF
FATWT(N)}=BFPC T*NUDEWT/100.
FFMASS(N)=NUDEWT-FATWT(N)
LBWM(N)=FFMASS(N)*.72
VOLFAT(N)=FATWT(N)}/.90
VOLLBW(N)=LBWM(N)/.9933
NITFAT(N)=VOLFAT(N)*.067
NITLBW(N)=VOLLBW(N)*.013
TBNIT(N)=NITFAT(N)+NITLBW(N)
NITDEN(N)=TBNIT(N)/NUDEWT
CONTINUE

CALL LINE(O)

REPORT

PERSONAL CHARAC TERISTICS PROFILE

WRITE(7,937)

READ (5,804)

WRITE(7,940)

CALL LINE(5)

WRITE(7,941) IDCODE,(FILENM(J),d=1,NF)
CALL LINE(2)

CALL SWAPD T(DA TE, MONTH)

WRITE(7,942) DATE(4),DATE(5) ,DA TE(3) ,MONTH,

1 DATE(6),DATE(7),DATE(8), TEMP,AGE
CALL LINE(2)

IF(BFKNOW.NE.O) GO TO 1920
WRITE(7 ,943)HEIGHT

CALL LINE(2)

G0 TO 1925

WRITE(7,944) HEIGHT,BFKNOW

CALL LINE(2)

CALL SWAPD T(BIRTHD,MONTH)

1 MONTH,BIRTHU(6),BIRTHD(7) ,BIRTHD(8)
CALL LINE(3)

WA TER IMMERSION DA TA

IF (KWI

( 1931, 1931, 1932
WRITE(7 )

WI)
,971
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0315
0316
0317
0318

0319
0320
0321
0322
0323
0324
0325
0326
0328
0330
0331
0332
0333
0334

0335
0336
0337
0338
0339
0340
0341
0342

0343
0344
0345

0346
0347
0348
0349
0350

0351
0352
0353
0354
0355
0356
0357
0358

0359
0360

¢
C
¢

C
C
C

1955 IF (KSP2) 19
1956 CALL ESTIM(4

:»"' LI “ g\" .‘ ;‘ ’r )
Ol e v o

OF POGR Gt ¥

CALL LINE(S)
G0 TO 1945

1932 CALL SWAPD T(MEASD T,MONTH)

WRITE(7,945) NUDEWT,WATERT,RESVOL,WATERD,

1 UWHWT,MEASDT(4),MEASD T(5),MEASD T(3),MONTH,
2 MEASDT(6),MEASDT(7),MEASD T(8)

CALL LINE (12)

WRITE(7,946) AVUWNWT

CALL LINE(4)

N=( TRIAL+1)/2

DO 1940 J=1,N

K1l=((J-1)%2)+1

K2=K 1+1

IF(K2.LE. TRIAL) WRITE(7,947) K1,UWNT(K1),K2 UNWT(K2)
IF(K2.GT. TRIAL) WRITE(7,947) K1,UWNWT(K1)
CALL LINE(2)

1940 CONTINUE

WRITE(7,948) WATRWT,BVOLWI,BOWI,PCBFWI
CALL LINE(4)

1945 CONTINUE

SKINFOLD PROCESS I DATA
IF (KSP1l) 1946, 1946, 1947

1946 CALL ESTIM(4)

WRITE(7,972)
CALL LINE(4)
G0 TO 1955

1947 CALL ESTIM(14+(2%MEASL))

CALL SWAPDT(PRID T, MONTH)
WRITE(7,950) TEMP1, PRID T(4)
1 PRIDT(6),PRIDT(7),PRIDT(8)
CALL LINE(10)

DO 1950 J=1,MEASL
WRITF\7,951) J, BICEP(J), TRICEP(J), SUBSCA(J),
1 SUPRAI(J)

,PRIDT(5),PRID T(3) ,MONTH,

1950 CALL LINE(2)

WRITE(7,952) AVGBIC, AVGTRI, AVGSUB, AVGSUP
CALL LINE(2)

WRITE(7,953) BDPl, PCBFP1

CALL LINE(2)

SKINFOLD PROCESS II DATA
?6, 1956, 1957
WRITE(7,973)

CALL LINE(4)
G0 TO 19065

1957 CALL ESTIM(14+(MEAS2*2))

CALL SWAPDT(PR2D T,MONTH)

WRITE(7,954) TEMP2, PR2D T{d4),PR2D T(5),PR2DT(3),MONTH,
1 PR2DT(s),PR2DT(7),PR2D T(8)

CALL LINE(10)

DO 1960 J=1,MEASZ
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0361
0362
0363
0364
0365
0366

0367
0368
0369

0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
0380
0381
0382
0383
0384
0365
0386
0387
0388
0389
0390
0391
0392

0393

0394
0395
0396
0397
0398
0399

0400
U401
0402
0403
0404

o OG

C
C

I

1960

1965

1970

o TR E T E e R
Rtk aad A e v 1
.

WRITE(7,955) J, MIDCLA(J), UMBILI(J), MTHIGH(J)
CALL LINE(2)

WRITE(7,956) AVGMCL, AVGUMB, AVGMTH

CALL LINE(2)

WRITE(7,953) BDP2, PCBFP2

CALL LINE(2)

NUTRITION JOURNAL FORMULA DA TA

CALL ESTIM(10)
WRITE(7,960) VOL, DEN, PCF, PCFFM, PC TBW
CALL LINE(10)

NITROGEN CONTENT DA TA

CALL ESTIM(32)

WRITE(7,961)

CALL LINE(7)

WRITE(7,957) BFKNOW, PCBFWI, PCBFP1, PCBFP2, PCF
CALL LINE(2)

WRITE(7,962) (FATWT(K), K=1,5)

CALL LINE(2)

WRITE(7,963) (FFMASS(K), K=1,5)
CALL LINE( 2)

WRITE(7,964) (LBWM(K), K=1,5)
CALL LINE(3)

WRITE(7,965) (VOLFAT(K), K=1,5)
CALL LINE(2)

WRITE(7,966) (VOLLBW(K), K=1,5)
CALL LINE(B)

WRITE(7,967) (NITFAT(K), K=1,5)
CALL LINE(2)

WRITE(7,968) (NITLBW(K), K=1,5)
CALL LINE(3)

WRITE(7,969) (TBNIT(K), K=1,5)
CALL LINE(3)

WRITE(7,970) (NITEN(K), K=1,5)
CALL LINE(3)

STORE DATA ON DATA FILE

WRITE(1,981) IDCODE, DATE, AGE, SEX, BIRTHD,

1 HEIGIT, BFKNOW, NUDEWT

WRITE(1,985) NUDEWT, RESVOL, BVOLWI, BDWI, PCBFWI
WRITE(1,983) BDP1l, PCBFP1

WRITE(1 983) BDP2, PCBFP2

WRITE(L, 982) VoL, DEN, PCF, PCFFM, PC TBW

DO 2000 M=1,5

WRI TE(1,984) FATWT(M) , FFMASS(M), LBWM(M), VOLFAT(M),
1 VOLLBW(M), NITFAT(M), NITLBW(M), TBNIT(M), NITDEN(M)

2000 CONTINUE

CLOSE{UNIT=1,DISPOSE="KEFP')
CALL EXIT

901 FORMAT(///10X,"'NITROGEN WASHOUT PERSONAL DATA INPUT PROGRAM'///)
902 FURMAT(1UX,'FILENAME ON WHICH TO STOREDATA ',
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0405

| ' 0406
? 0407
; 0408
| 0409
r 0410
0411
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0414
0415
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0422
0423
0424
0425
0426
0427
0428

0429
0430
a 0431
0432
0433

0434
0435

0436
0437
0438
0439
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0441

0442
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1 /10X,'DEVIC E:FILENAME. TYPE = ',$)
903 FORMAT(//lX "IDENTIFICATION NUMSER oF ',
1 'THE suedEc1xxxx XX=XXXX) 3 ?s)
924 FORMAT\/1X,'DATE (MM-DD-YY) : ',$)
904 FORMAT(/1X, ‘DATE oF BIR1H (MM-DD=YY): ',$)
905 FORMAT(/1X,'SEX (M/F): ',$)
906 FORMAT(/1X,'HEIGHT IN CM: ',$)
907 FORMAT(//IX "IS % BODY FAT EXPLICITLY KNOWN (Y/N)? ',$)
908 FORMAT(/1X,'ENTER % BODY FAT: ',$)
909 FORMAT(//lX "IS BODY COMPOSITION TO BE MEASURED BY WATER '
1 'IMMERSIUN (Y/N)? ',$)
910 FORMAT(/1X,'NUDE WEIGHT IN KG: ',$)
911 FORMAT(/3X,' WATER TEMPERA TURE IN CENTIGRADE ',$)
912 FORMAT(/3X,' WATER DENSITY IN KG/L: ',$)
913 FORMAT(/3X,'RESIDUAL VOLUME IN L: ',$)
914 FORMAT(/3X," WEIGHT OF UNDERWATER CHAIR IN KG: ',$)
915 FORMAT(/3X,'ENTER THE NUMBER OF TRIALS FOR UNDERWATER '
1 'WEIGHT: ',$)
916 FORMAT(/5X,' TRIAL ,12,' UNDERWATER WEIGHT IN KG: ',$)
917 FORMAT(/3X,'DATE OF "MEASUREMENTS (MM-DD-YY): »$)
918 FORMAT(//1X,'1S BODY COMPOSITION TO BE MEASURED BY '
1 'SKINFOLD PROCESS I (Y/N)? ',$)
919 FORMAT(/3X,'BODY SIDE USED (R/L)? ',$)
920 FORMAT(/3X,'ENTER THE NUMBER OF MEASUREMENTS RECORDED: '.$)
921 FORMAT(/5X,'MEASUREMENT *',I1,' BICEPS IN MM: ,s)
923 FORMAT(/5X,' MEASUREMENT ' 11 ' TRICEPS IN MM: ',$)
925 FORMAT(/5X,' MEASUREMENT ',I1,' SUBSCAPULAR IN wM: ',$)
927 FORMAT(/5X,'MEASUREMENT * "I1.' SUPRAILIAC IN Mi: ',$)
928 FORMAT(//lX IS BODY COMPOSITION TO BE MEASURED BY ',
1 'SKINFOLD PROCESS 11 (Y/N)? ',$)
930 FORMAT(/5X,'MEASUREMENT ',I1," MIDCLAVICULAR IN MM: ,$)
932 FORMAT(/5X, ' MEASUREMENT ' 11 ' UMBILICUS IN MM: ',$)
934 FORMAT(/5X, ' MEASUREMENT ',Il,‘ ANTERIOR MID-THIGH IN MM: ',$)
999 FORMA T(1X)
935 FORMAT(/1X,'AGE IN YEARS: ',$)
936 FORMAT(/1X,'ERROR IN ENTERING FILENAME, FILENAME= ', 30Al)
937 FORMAT(/1X, 'ALIGN PAPER TO TOP OF PAGE AND HIT CARRIAGE ',
1 'RETURN'/)
940 FORMAT(/ZOX? PERSONAL CHARAC TERISTICS PROFILE'/)
941 FORMAT(/2X,'SUBJECT',T11,11A1,T36,'DATA FILE',T52,30A1)
942 FORMAT(/2X,'DATE',T11,3A1,A3,3A1, T36,A8, 152, 'AGE" ,4X,12)

-

944 FORMAT(/2X, HEIGJT' T11,F6.1," CM‘ 136, '% BODY FAT',T51,F5.1,"' %')

943 FORMAT(/ZX HEIGHT' Ti1,F6.1,' CM',T36,'% BODY FAT',
1 T49, UNKNOWN )
938 FORMAT(/ZX 'NUDE',
1 /2x,' NEIH‘IT' TlU F7.1," KG',T36,'DATE OF BIRTH',TE2,
2 3A1,A3,3A1)
945 FORMAT(//T23,'30DY COMPOSITION EVALUA TIUNS',
///lX,ZZ('—'),' WATER IMMERSION PRICESS ',22('-'),

F6.2,' ¢!,
F6.2,' Ko/L',

NOT TR w N

3A1,A3,3A1)

81

//2X, 'NUDE WEIGHT',T26,F7.2,' KG',T40,' WATER TEMPERA TURE',TS7,
//2X," RESIDUAL VOLUME', T26,F7.2," L',T40,"' WATER DENSITY',T57,
//2X,'UNDERNATER CHAIR WEIGHT',T26,F7.2,' KG',T40,'DATE', T58,
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0443

0444
0445

0446

0447
0448
0449

0450

0451
0452
0453

0454

0455

0456

0457
0453

0459
0460

V4ol
0462
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946 FORMAT(/10X,'UNDERWATER WEIGHT (KG)',T41,
1 'AVERAGE UNDERWATER WEIGHT =',F7.2,' KG',
2 //10X,' TRIAL', T21, ' WEIGHT (Kh)' T41 ' TRIAL', T51,' WEIGHT (KG)')
%7FOWMN/H311'H9F72 M3I2'M9FL2)
948 FORMAT(/2X," WATER WEIGHT‘ Tib, F7. 2," KG',T40,'BODY VOLUME',
1 T53,F7.2, 'L,
2 //2X BODY DENSITY' Tb,F8.3," KG/L',T40,'% BODY FAT',
3 753, F7. 2,' %')

950 FORMAT(///lX 22('-'),' SKINFOLD PRACESS I *,22('-'),
1 //2X,'BODY SIDE USED',2X,A6, T48, 'DATE' ,2X,
2 3l A3 3a1

3 //zx TRIAL' 11, MEASUREMENTS IN MM,
4 //Ti1,'BICEPS 125 TRIC EPS', T38, ' SUBSCAPULAR' , T54,
5 'SUPRAILIAC')
951 FORMAT(/TS, 11,11,F5.2, T26,F5.2, T41,F5.2, T56, F5.2)
952 FORMAT(/2X,'MEAN' . Ti1, F5. 2,126, Fs. 2,781, F5.2, 56 ,F5.2)
953 FORMAT(/2X,'BODY DENSIW' T17 F7. 3, KG/L T48
1 ‘% BODY FAT , T60,F7.2, Vg )
954 FDRMAT(///IX 22('- ),! "SKINFOLD PROCESS 11 Y,22('-"),
1 //2X,'BODY SIDE USED ,2X,A5, T48,'DATE' ,2X,3A1,A3,3A1,
2 //2X,' TRIAL', Tel, MEAbUREMENTS IN MM,
3 //17, MIDLLAVICULAR‘ T24,'UMBILICUS' 1'37,
4 'ANTERIOR MID-THIGH' j »
955 FORMAT(/TS, 11,T11,F5.2,T26,F5.2, T4, F5, 2)
956 FORMA T(/2X, MEAN' T, £5.2, 26,F5.2, T41,F5.2)
957 FORMAT(/2X,'% BODY FAT‘ T26 F7.2, T38 F7.2,
1 T49,F7.2,T60,F7.2 T72,F7.2) >
960 Foamz(\lr(/{/lx J22(0 = 'S,' NUTRI TIUN JOURNAL FORMULA ', 1
1 22
2 //2X, BODY VOLUME' ,T23,F7.2," L', T44,'BODY DENSITY', ;
3 T6U, F8 3, KG/L',
4 7/2%,"% BODY FAT' ,T23,F7.2," %',T44,"% FAT FREE MASS', ?
5 T60,F7.2,' %', |
6 //2X,'% TOTAL BODY WATER',T23,F7.2,' %') :
961 FORMAT(///1X,22('-')," NITROGEN CONTENT DATA ',32('-'),
1 //T28, KNOWN', 739, ' WATER', 48, ' SKINFOLD', 759, ' SKINFOLD', T71,
2 'NUTRITION', _
3 /Te5,"% BODY FAT',T37,' IMMERSION', T48,'PROUCESS I,
4 T59,'PROCESS II',T72,'JOURNAL')
962 FORMAT(/ZX),’FAT WEIGHT (KG)',T26,F7.2,138,F7.2,T84,F7.2,T60,F7.2,
1 TI2,F7.2 .
963 FORMAT(/2X,'FAT FREE MASS (KG)',T26,F7.2,T38,F7.2,T49,F7.2,T60,
1 F7.2,T72,F7.2)
964 FURMAT(/ZX,'LEAN BODY',
1 /2%,'WATER MASS (KG)',Te6,F7.2,T38,F7.2,T4Y,F7.2,TE0,
2 F7.2,172, F7.2)
965 FORMAT(/2X, ' VOLUME OF FAT (L)', T26,F7.2,T38,F7.2, T49,F7.2,T60, J
L F7.2,T72, F7 2)
966 FORMA T( /2%, VOLUME LEAN',
1 /2X,'800Y WATER (L)', To6,F7.2,T38,F7.2,749,F7.2, T60,
2 £7.2,T12,r7.2)
967 FORMAT(/2X.'NITRUGEN IN FAT (L)',T26,F8.3, T38,F8.3,T49,F8.3, T60,
1 F8.3,77¢, rB 3)

908 rURMAT(/ZX NITROGEN IN',
1 /2x,! LEAN BODY WA TER (L)' T26,F8.3,T38,F8.3, T49,F8.3, T60,

i, _—
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0464

0465

0466
0467
U468
0469
0470
0471
0472
0473
0474
047%
0476
0477
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2 F8.3,T72,F8.3)
969 FORMAT(/zx TOTAL BODY',
1 /2%,'NITROGEN (L)', 125 ,F8.3,138,F8.3, T49,F8.3, T60,
2 F8.3,T72,F8.3)
970 FORMAT(/2X,'NITROGEN/KG',
% %E'Fgo% WEIGIT (L)', T26,F9.4,T138,F9.4,T49,F9.4,T6U,F9.4,
971 FORMAT(//T23,'BODY COMPOSITION EVALUA TIONS',
1 //1%,22("'- ‘), WATER IMMERSION PROCESS NOT DONE' 22(' ')
972 FORMAT(///IX 22(*=")," SKINFOLD PROCESS I NOT DONE ,22(' "))
973 FORMAT(///1X,22('~")," SKINFOLD PROCESS II NOT DONE ‘',22('-'))
981 FORMAT(11A1,8A1,12,A1,8A1,F6.1,F5.1,F7.2)
982 FORMAT(F7.2.F7.3,F7.2.F7.2,F7.2)
983 FORMAT(F7.3,F7.2)
2,
2,

F7.

F7

984 FORMAT(F7.2,F7. ,F7.3,F7.3,F7.3,F7.4)
F7
)

’
’
2,A1,
F7.2, 2
F7.2,F7.2,F7.2
985 FORMAT(F7.2, F7.2,F7.3,F7. 2}
800 FORMAT(Q,30A1
801 FORMAT(Q,11A1)
802 FORMAT(Q,BA1)
803 FORMAT(AL)
804 FOKMAT(1X;

END
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FORTRAN 1V Storage Map for Program Unit PDINPT
Local Variables, .PSECT $DATA, Size = 001326 363, words)

Name  Type Offset Name  Type Offset Name  Type Offset
AGE I*2 001040 AVGBIC R*4 001172 AVGMCL R*4 001232
AVGMTH R*4 001242 AVGSUB R*4 001202 AVGSUP R*¥4¢ 001206
AVGTRI R¥4¢ 001176 AVGUMB R*4 001236 AVSUML R*4 001212
AVSUMZ R*4 001246 AVUWWI R*4¢ Q01146 BOPL  R¥4 001226
gDPZ  R¥4 001256 BDOWI  R¥4  0Cll62 BFKNOW R*4¢ 001046
BFPCT R*  0ullo2 BSIDL L*1  00lvu3l BSID2 L*1 001027
BVOLWI R*¥4¢  0U1156 DEN R*4 001272 HEIGHT R¥4¢ 001042
J [*2 001140 K I*2 001316 KSP1  L*1 001026

U

KSP2  L*1 001030 KWI L*L 001025 K1 [*2 001312
K2 I*2 001314 M I*2 001320 MEASL I*2 001034

MEAS2 I*2 001036 MONTH R*4 001072 N I*2 001144

NC 2 001142 NF I*2 001136 NUDEWT R*4  0010b2
PCBFPL R¥4 001222 PCBFP2 R*4 001262 PCBFWI R*4¢ 001166

PCF R*¢ 001276 PCFFM R*4 001302 PCTBW R*4¢ 001306

RESVOL R*4  UULl0bb SEX L*1 001024 Sl R*¥¢ 001216
S2 R*4 001252 TEMP  R*8 001105 TEMPL R*8 001116

el o

TEMP2 R*3 001126 TRIAL I*2 001032 UWHWT R*4 001076
VoL R*4 001266 WATERD R*4 001062 WATERT R*4 001056
WATRWT R*4¢  QU1152

Local and COMMON Arrays:

Name Type  Section Offset =awmew- Sizeem==- Dimensions

BICEP R*4 SDATA 000172 000014 ( 6.) (3)

BIRTHD L*1 $DATA 000013 QUVOLL ( 4,) (8)

DATE L*1 SUATA  0U0U23 00LLID ( 4,) (8)

FATWAT R*4 $DATA  00031o ULOV24 ( 10.) (5)

FFMASS R*4 $DATA 000342 oQVoL24 ( 10.) (%)

FILENM L*1 $DATA  00LOB3 0LVO37 ( 16.) (31}

IDCODE L*1 $OATA  UUOLDLY  00LUL3 ( 6.) (11) |
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LBWM  R*4 $DATA 000366 000024 (  10.) (5)
MEAST L*1 $DATA  00LO33 000010 ( 4,) (8)
MIDCLA R*4 $DATA  0U0252 000014 ( 6.) (3)
MTHIGH R*4 $OATA 000302 000014 ( 6.) (3)
NITDEN R*4 $DATA 000556 000024 ( 10.) (5)
NITFAT R*4 $DATA 000462 000024 ( 10.) (5)
NITLBW R*4 $DATA 000506 000024 ( 10.,) (5)
PRIDT L*1 $DATA 000043 000010 ( 4.) (8)
PR2DT L*1 $DATA 000053 000010 ( 4.) (8)
SUBSCA F*4 $DATA 000222 000014 ( 6.) (3)
SUPRAI R*4 $DATA 000236 000014 ( 6.) (3)
TBNIT R*4 $DATA 000532 000024 ( 10.) (5)
TRICEP R*4 $DATA 000206 000014 6.) (3)
UMBILI R4 $DATA 000266 000014 ( 6.) (3)
UWKT R*4 $DATA 000122 000050 ( 20.) (10)
VOLFAT R*4 $DATA 000412 000024 ( 10.) (5)
VOLLBW R*4 $DATA 000436 000024 ( 10.) (5)
FORTRAN IV Storage Map for Program Unit PDINPT

Subroutines, Furictions, Statement and Processor-Defined Functions:
Name Type Name Type Name Type Name Type Name  Type

ALOGIO R*4  ESTIM R¥4  EXIT R¥¢  LINE I*2  SWAPDT R*4
YORN [*2

85




0001
0002
VK]
0004
0005
0006
0008
0010
0012
0013
0014
0015
0016

c

801
100

200
901

¢
FORTRAN iV

Local Varjables, .PSECT $DATA, Size = 000005

Name

K

Type

P

P mn,
O s

OF PCOW ¢ iy v

INTEGER FUNC TION YORN*2(K)
LOGICAL*L X

FORMAT(AL)

READ (5,801, END=200) X

YORN=0

IF (X-EQ.].HNOUR'X.EQ-]-HN) YORN="1
IF (X.EQ.1HY.OR.X.EQ.1HY) YORN=1
IF (YORN.EQ.0) GO TO 200

RETURN

WRITE(7,901)

FORMAT(' PLEASE ANSWER Y OR N')
G0 TO 100

END

Storage Map for Pro%ram gm‘t YgRS\l
» words

Offset Name Type Offset Name Type Offset

[*2 @ 000000 X L*1 000004 YORN  I*2 000002 Eqv
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0001 SUBROUTINE LINE(N)
0002 COMMON/LCOUNT/LC
0003 IF (N.EQ.O) LC=0
0005 IF (N.NE,O) LC=LC+N
0007 RETURN
0008 END
C
C
FORTRAN IV Storage Map for Program Unit LINE
Local Yariables, .PSECT $DATA, Size = 000002 ? 1. words)

Name Type Offset Name  Type Offset Name  Type
N I*2 @ 000000

C OMMON Block /LCOUNT/, Size = 000002 ( 1. words)
Name Type Offset Name  Type Offset Name  Type
Lc I*2 000000
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0001 SUBROUTINE ESTIM({N)
0002 COMMON/LCOUNT/LC
0003 IF (N+LC,LT,51) RETURN
0005 ND=651-LC
0006 DO 100 I=1,ND
0007 100 WRITE(7,901)
0008 901 FORMAT(1X)
w009 LC=0
0010 RETURN
0011 END
FORTRAN 1V Storage Map for Program Unit ESTIM

Local Variables, .PSECT $DATA, Size = 000006 ( 3. words)
Name  Type Offset Name Type Offset Name Type Offset
I [*2 000004 N [*2 @ 000000 ND I*2 000002

COMMON Biock /LCOUNT/, Size = 000002 ( 1. words)

Name  Type Offset Name Type Offset Name Type Offset
c I%2 000000
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0001 SUBROUTINE SWAPD T(X ,MONTH)
0002 LOGICAL*1 X(8)
0003 REAL*4 MONTH
0004 IF(X(1).EQ.'0"' .AND.%:2).EQ."'L") MONTH='JAN'
0006 IF(X(1).EQ.'0' .AND.X(2).EQ.'2') MONTH='FEB'
0008 IF(X(1).EQ.'0' .AND.X(2).EQ.'3"') MONTH="'MAR'
0010 IF(X(1). EQ '0’.AND X(2).EQ.'4") MONTH='APR'
0012 IF(X(1).EQ.'0' .AND.X(2).EQ.'5"') MONTH='MAY' i
0014 IF(X(1).EQ.'0' .AND.X(2).EQ.'6') MONTH='JUN' :
0016 IF(X(1).EQ.'0' ,AND.X(2).EQ.'7"') MONTH="JuL'
0018 IF(X(1).EQ.'0O' .AND.X(2).EQ.'8"' ) MONTH='AUG'
0020 IF(X(1).EQ.'O' .AND.X(2).EQ.'9"') MONTH='SEP'
0022 IF(X(1).EQ." '.AND. X(Z).EQ.'l') MONTH="'JAN"
0024 IF(X(1).EQ." '.AND.X(2).EQ.'2') MONTH='FEB'
0026 IF(X(1).EQ.' '.AND.X(2).EQ.'3') MONTH='MAR'
0028 IF(X{1).EQ.' '.AND.X(2).EQ.'4') MONTH='APR'
0030 IF(X(l).EQ." '.AND.X(2).EQ.'S') MONTH='MAY'
0032 IF(X(1).EQ." '.AND.X(2).EQ.'6') MONTH='JUN'
0034 IF(X(1).EQ." '.AND.X(2).EQ.'7') MONTH='JuL'
0036 IF(X(1).EQ." '.AND.X(2).EQ.'8') MONTH='AUG'
0038 IF(X(1).EQ.' '.AND.X(2).EQ.'9') MONTH='SEP'
0040 IF(X(1).EQ.'1'.AND.X(2).EQ.'0"') MONTH='CC T' ,
0042 IF(X(1).EQ.'1"' .AND.X(2).EQ."1") MONTH='NOV' 1
0044 IF(X(1).EQ.'1'.AND.X(2).EQ.'2"') MONTH='DEC'
0046 RETURN |
0047 END |
FORTRAN IV Storage Map for Program Unit SWAPDT {

Local Variables, .PSECT $DATA, Size = 000004 ( 2. words)

Name  Type Offset Name  Type Offset Name  Type Offset
MONTH R*4 @ 000002

1
|
1
1
Local and COMMON Arrays: 1
I

Name Type  Section Offset ---w-- Size-~--- Dimensions
L*1l @ $DATA 000000 000010 (  4.) (8)

e

89 L/ - /Zd 1



r—«w--w"w" S . T S TR T vvw—vwwvﬁvw———j
| .

ORiQIM™ ¢
OF Puuia L R

'1 5.2 DECOMPRESSIUN DATA PROGRAM
;
E.CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
G RFFHARRRRRRRRRRRRK AR ARFRRRRRRAAHRIRIARRRIRRRRRRR KRR AR IR KR AR Aok kkk
G R RIRRKAFIRRFARRRIARRHRRRRIHHRTRFRRRFHRRRHRRRRAAR R RRR IR TR AR R dokokk
c x *
c * *
i c * TECHNOLOGY INCORPORATED *
c * LIFE SCIENCES DIVISION *
: c * DEPARTENT OF BIOMATHEMATICS SERVICES *
. * *
s ¢ 1 :
T R e T
g * ¥
c =* *
C * PRQGRAM MME : [ B B 3N BN BN BY BN N BN BN BE BE BN BN BN BN BN BN BN BN 'DECDA T *
c * DESIGNER/ANALYS Tievecenrnsosansssee CRAIG E. LITTON *
C * PRUGRAMMER:. L3N BN B RN BN BE BN NN RN B RN BE BN B B BN BN BN NKCRN BN N QPE'QNY BUEKER *
C * DA TE:' 8 00 0N B0 OO LONOEIOEPOONSETEOEREISEISITPLEESE .31 \]ANUA RY 1982 *
c * *
c * *
G F oo o o R A e b *
¢ * *
c * *
C * COMPU TER SYS TEM:. L BN BN BN RN BE B B BN BN BN NN BN NN NN AN ) .LsI-ll *
C * OPEMTING SYS TEM:. L K RN BB N B BN N B BN B BN ) l'.RT-llv4 *
c * *
c * *
K e e e e e e e e e *
| C * *
: c * *
c * *
¢ * COMPILING SEQUENCE: *
c * *
| C * LSI: FORTRAN DECDAT *
| C * %
| g * *
3 £ Koo ot ot e o e e e e e e e e *
i C * .
‘f c x *
c * *
¢ * LINKING SEQUENC E: *
c * *
C * LSI: LINK DECDAT *
c * *
g * *
g *
1 £ H oo c e e e e e e e e A e e ———m . — e — e ——— e ——— e —mm e m - *
c * *
C : EXECUTION SEQUENCE: RUN DECDAT :
C
I R S S e S T e T
I R R R R T R
C

L S0

T

e
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36 GO GG GG IO COIC (G OO0 OO GO GO GO OO GGG GRS CGGOVGCG CGa o

PROGRAM DECDA T

TAULE OF VARIABLES

VARIABLE
BBGLCT
BBG20T
BBG3OT
BBG4OT
BUGLRP
BBG2RP
BBG3RP
BUGARP
BBGIRT
BBG2RT
BBG3RT
BBGART
BNGLOT
BNG2UT
BNG3OT
BNGAO T
BNGLRP
BNG2RP
BNG3RP
BNGARP
BNGLRT
BNG2RT
BNG3RT
BNGART
BNDLC
BNDPRS
BUBMS
BUBPRS
DR180
DR240
DR3LY
DURPH
EXERLV
FP
IDCODE
IPN2
NPH
PN2PH
PPT180
PPTZ240
PPT3bU
TEMP
TESTOT
TESTNO
TIMFD
TIMR

USE
ONSET TIME OF GRADE 1 BUBBLES
ONSET TIME OF GRADE 2 UUBBLES
ONSET TIME OF GRADE 3 BUBBLES
ONSET TIME OF GRADE 4 BUBBLES
PRESSURE AT REMISSION OF GRADE 1 BUBBLES
PRESSURE A1 REMISSION OF GRADE 2 BUBBLES
PRESSURE AT REMISSION OF GRADE 3 BUBBLES
PRESSURE AT REMISSION OF GRADE 4 BUBBLES
TIME OF REMISSION OF GRADE 1 BUBBLES
TIME OF REMISSION QF GRADE 2 BUBBLES
TIME OF REMISSION OF GRADE 3 BUBBLES
TIME OF REMISSION OF GRADE 4 BUBBLES
ONSET TIME OF GRADE 1 BENDS
ONSET TIME OF GRADE 2 GENDS
ONSET TIME OF GRADE 3 BENDS
ONSET TIME OF GRADE 4 BENDS
PRESSURE AT REMISSION OF GRADE 1 BENDS
PRESSURE AT REMISSION OF GRADE 2 BENDS
PRESSURE AT REMISSION OF GRADE 3 BENDS
PRESSURE AT REMIGSION OF GRADE 4 BENDS
TIME OF REMISSION OF GRADE 1 BEMNDS
TIME OF REMISSION OF GRADE 2 BENDS
TIME OF REMISSION OF GRADE 3 BENDS
TIME OF REMISSION OF GRADE 4 BENDS
LOCATION OF BENDS
ARE BENDS PRESENT (Y/N)?
WERE BUBBLES MEASURED (Y/N)?
WERE BUBBLES PRESENT (Y/N)?
DECUMPRESSION RATIO AT 180 MIN
DECOMPRESSIUN RATIO AT 240 MIN
DECOMPRESSION RATIO AT 360 MIN
DURATIUN OF PHASE I
EXERCISE LEVEL
FINAL PRESSURE
SUBJEC T IDENTIFICATION CODE
INITIAL PRESSURE OF N2
NUMBER OF PHASES
PRESSURE OF N2 DURING WASHOUT PHASE I
TISSUE N2 (PSI) AT FINAL DECOMPRESSION 180 MIN
TISSUE N2 (PSI) AT FINAL DECOMPRESSION 240 MIN
TISSUE N2 (PSI) AT FINAL DECOMPRESSION 360 MIN
TEMPERA TURE IN DEGREES CENTIGRADE
TESTDATE
TEST NUMBER
TIME OF FINAL DECOMPRESSION
TIME OF REGOMPRESSION

DECOMPRESSIUN EXPERIEN E DA TA PRUGRAM
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ouuv2

00u3
0004

0u05

0uob
ouu7
0008
0010
0011

0012
0013
0014

0015

0016
oul7
0018
VVPAY,
0021
ov22
0023
0024

0026
ooz7
0028
0029
0V30
V031

<

GO GG

e X'e N eN el

[ X o]

el o]

ST R v Ny

ORicoe -
OF PO Qinlivy

LOGICAL*1 IDCODE(1l}, TESWT(8), TIMFD(5), TIMR(5), EXERLY,
BBGLOT(L), BBG20T(S), BBG3CT(5), BUBMS, BUBPRS,
BBGLRT(5), BBG2RT(5), BBGIRT(5), SBGART(S),
BNGLOT(5), BNG20T(5), BNG3OT(S), BNGIOT(S),
BNGLRT(6), BNG2RT(6), BNG3RT(5), BNG4RT(5),
BNDPRS, BNDLC(15), BBGAOT(5), FILENM(31)

INTEGER*2 TESTNO, TEMP, DURPH(10), YORN, NPH

REAL*4 IPN2, PN2PH{1Y), FP, MONTH,
BEGLRP, BUG2RP, BBG3RP, BUBG4RP,
BNGLRP, BNG2RP, BNG3RP, BNGARP,
PPTLBU,PPT240,PPT360,
DR180, DR240, DR36Y

D L Nor

[S2 RS20 aVE o

PRINT START MESSAGE

100 WRITE(7,900)
GETDATA FILE NAME

50 WRITE(7,901)
READ (5,806, ENO=5U) NF, (FILENM(J),J=1,NF)
IF {NF.LE,Q) GO TO 50
FILENM (NF+1)=0
OPEN(UNIT=1, NAME=FILENM, TYPE='NEW', ACCESS='SEQUENTIAL',
1 FORM='FORMATTED', ERR=80, DISP='KEEP',
2 CARRIAGECONTROL='FORTRAN')
REWIND 1
GO Tu 102
80 WRITE(7,906) (FILENM(J), J=1,NF)
G0 TO 50
TEST IDENTIFICATION

102 WRITE(7,902)
READ (5,800, END=102) NC, (IDCODE(J),Jd=1,N)
IF(NC.NE.11) GU TO 102

103 WRITE(7,903)
READ (5,% ,END=103) TESTNO

104 WRITE(7,904)
READ (5,801, END=104) N, (TESTWT(J),J=1,\)
IF (NC.NE.8) GO TO 104

N2 WASHOUT

DO 112 1=1,10
PNZPH(1)=0.
112 DURPH(1)=0
105 WRITE(7,911)
READ (5,%  END=LU5) NPH
106 WRITE(7,906)
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0U32
0033
0034
0035
0036
0037

0038
0039
0040
0041
0u42
0043
0044
0046
0047
0048
0050
0051
0052

0054
005h
0020
0057
0058
0059
Loy
0061
uue2
0063
00b4
00b5
00bb
QY67
WIVGR]
0069
QU7
0071
0u72
0073
0074
0075
0076
0077
0073
008y
o8l
0082
0084
00es

G

Oy G

108

110
111

116

118
120

122

125

126

128

130
132

134

136

b
OF Pont ettt Y
READ (5,* ,END=106) IPN2

DO 111 I=1,NPH

WRITE(7, 307)

READ (5,% ,END=108) PN2PH(I)

wRITE(7 903)

READ(S,*,END=110) DURPH(I)
CHAMBER RUN

WRITE(7,912)

READ(5,*% ,END=116) FP

WRITE(7,913)

READ(5,* ,END=118) TEMP

WRITE(7,914)

READ (5,802, END= 1ao) N, (TIMFD(J),d=1,N0)
IF(NC . NE.5) 60 TO 120

WRITE(7,915)

READ (5, 802 ENO=122) MG, (TIMR(J),d=1,NC)
IF(NC.NE.5] GO TO 1 a

WRITE(7,916)

READ (5,803, END=124) EXERLV

IF (EXERLV. NE. "L JAND . EXERLV. NE.'M' LAND . EXERLV . NE.'H" JGO TO 124

BUBMS=0

CJ
[
l—-‘
Do
(428 73
[«
1
—

BBG2R T(
BBG3R T(
BUBG4R T(J
BBGLRP=0,

BBGE2RP=0,

BBG3RP=0,

BBGARP=(,

WRITE(7,918)

BUBMS=YORN(0)

IF (BUBMS) lbU, 126, 128

WRITE(7,919)

BUBPRS=YORN(0)

IF (BUBPRS) 1oy, 128, 130

WRITE(7,920)

WRITE(7,921)

READ (5,802,END=132) NG, (BBGLOT(J),J=1,N)
IF{NC.LE.Q) GO TO 132

WRITE(7,922)

REZAD (5,802,END=134) No, (BBG20T(J) ,J=1,N)
IF(NC.LE.O) GO TO 134

WRITE(7,923)

READ (5,802, END=136) NC, (BBG30T(J),l=1,N)

J
J
BBGlRT(J
J
J

H o nn o N

- o e e = o ey
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I causi . aan e sl 2t e A

0uB6
0088
0089
0090
0092
0093
0094
0095
0097
0098
0099
0101
0102
0103
0105
0106
0107
0109
0L10
0111
0112
0113
0114
0115
U116
0117
0118
0119
0120
0l21
niz22
Cl23
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0141
0142
0143
0144
0146
0147
01438

138

140
142

144

146

1438

165

161

163

164
159

163

Ukl my v, by
OF POLR mﬂhuY

IF(NC.LE.O) GO TO 136

WRITE(7,924)

READ (5, soa END= 138) M:, (BBGAOT(J),I=1,NC)
IF(N:.LE.O) GO T0 1

WRITE(7,920)

WRITE(7,925)

READ (5,802, END=142) NG, (BBGLRT(J),J=1,N)
IF(NC.LE.O} GU TO 142

WRITE(7,926)

READ(5,802,8N0=144) NC, (BBG2RT(J),Jd=1,N)
IF(NC.LE.O) GU TO 144

WRITE(7,927)

READ (5,802,END=146) No, (BBG3RT(J),J=1,N)
IF(NC.LE.O) GO TO 146

WRITE(7,928)

READ (5,0802,END=148) N, (BBG4RT(J),J=1,N)
IF(NC .LE.Q) GO TO 148

WRITE(7,920)

WRITE(7, 1929)

READ (5,% ,END=152) BBGLRP

WRITE(7,930)

READ (5,*% ,END=154) BBG2RP

> WRITE(7,931)

READ(S,*,ENU 156) BUBG3RP
WRITL(7,932)
READ (5,% ,END=158) BBG4RP

-
o -
%

0
J
)
DO 165 J
BNGLOT(J
BNG20T(J
BNG30 T(J
BNGAO T(J
BNGlRT(J

J

J

oo uon -

e e e e e e ot e (W

- e E e e e e ey

BNGLRP=0.

BNGZRP=0.

BNG3RP=0.

BNG4RP=0.

WRITE(7,933)

BNDPRS=YORN(0)

IF (BNDPRS) 194, 161, 163

WRITE(7,935)

READ (5,804,ENO=163) MC,(BNDLC(J),J=1,NC)
IF(NC .LE.OQ) GO TO 163

WRITE(7,934)

WRITE(7,921)

READ (5,802,END=166) NC, (8BNGLOT(J),J=1,NC)
IF(NC.LE.O) GO TO l6o

WRITE(7,922)

READ (5,802,ENU=168) NG, (BN&G20T(J),J=1,NC)
IF(NC.LE.O) GU TO 168

T




0150
0151
0152
0154
0158
0156
0158
0159
0160
0161
0163
0164
0165
0167
0168
0169
0171
0172
0173
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184

0185

0186
0187
0183

0189

0190
0191

0192

0193
V194

OO

[ N ¥ a3 o N <p]

OO

170

172

174
175

178

180

182

184
186

188
190
192
194

CTTNNE RN
OF PO} QUALITY

WRITE(7,923)
END=170) NC, (BNG30T(J),Jd=1,NC)

READ (5,802 , END
IF(NC.LE,O} GO TO 170
NRITE(7,924)

READ (5,802,END=172) Mo, (BNG4OT(J),J=1,C)
IF(NC.LE.O) GO TO 172

WRITE(7,934)

WRI TE(7925)

READ (5,802, END=176) W, (BNGLRT(J),J=1,N)
IF(N.LE.O) €0 TO 176

WRI TE(7 ,926)

READ (5,802, END=178) N3, (BNG2RT(J),d=1,N0)
IF(NCLLE.O) RO TO 178

WRITE(7,927)

READ (5,802, END=180) NG, (BNG3RT(J),Jd=1,N)
IF(NC.LE.O} GO TO 180

WRITE(7,928)

READ(S 802,END=182) NG, (BNGART(J),J=1,\)
IF(N.LE.O) GO TO 182

WRITE(7,934)

WRITE(7,929) '

READ (5,% ,END=186) ZNGLRP

WRITE(7,930)

READ (5,% ,END=188) BNG2RP

WRITE(7, 931)

READ (5%, END=190) BNG3RP

WRITE(7,932)

READ (5,% ,END=192) BNGARP

5%
(
5 ,*
(
5,
CONTINU

’
*
E
CALCULA TIONS

CALL DECRAT (IPN2, NPH,
1 PN2PH, DURPH, FP,
2 PPT18U, PPT240, PPT360, DR18U,

3 DR240, DR36V)
REPURT
DECOMPRESSIUN DATA QUTPUT

WRITE(7,937)
READ (5,806)
CALL SWAPDT(TESTDT,MONTH)

200 WRITE(7,940) IUCOLE,TESWT(4),TESWT(5),TESTDT(3},

202
204

1 MONTH, nsmTw)'msmTU)‘msmTw)
WRITE(7,941)PPT180, PPT240, PPT360
NRITE(7,942)DR180, DR240, DR360

STURE DATA PN FILE

WRITE(1,981) IDCODE, TESTNO, TESTT, NPH,

IPNZ,

1 FP, TEMP, TIMFD, TIMR, EXERLV BUBMS, BUBPRS

WRITE(1,986) (PN2PH(J), 1 NPH)
WRITE(1,987) (DJURPH{J), NPH)
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¢
|
:
;
;
!
1

:

0195
0196
0197
0193
0199
020U
0201
0202
0203
0204
0205
0206

0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219

0220
0221
0222
0223
0224
0225
0226
0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
02338

0239

0240

A nu A e i e A T -7\.““-—-—*——-1
.

WRITE(1,982) BBGLOT, BBG20T, BBE3OT, BBGeOT ~ OLi7iil PACT I3

WRITE(1,982) BBGLRT, BBG2RT, dBGIRT, BBG4RT OF POuR QUALITY

WRITE(1,983) BBGLRP, BUG2RP, BBG3RP, BBG4RP

WRITE(1.984) BNDPRS, BNDLC

WRITE(1,982) BNGLOT, BNG2OT, BNG3OT, BNGAOT

WRITE(1,982) BNGLRT, BNG2RT, BNG3RT, BNG4RT

WRITE(1 983) BNGLRP, BNG2RP, BNG3RP, BNGARP

WRITE(1, ’985) PPTlBU PPT240, PPT36l), DR180, DR240, DR360

CLOSt(UNIT=l DISP= SAVE')

CALL EXIT
900 FORMAT(///IOX 'DECOMPRESSION EXPERIENCE DATA PROGRAM' /)
901 FORMAT(10X,'FILENAME ON WHICH TO STORE DA TA Y,

1 /10X, DEVICE FILENAME, TYPE= ',$)
902 FORMAT(/IX 'SUBJEC T IDENTIFICATION NUMSER (XXX=XX=XXXX): ',$)
903 FORMAT(/1X,' TEST NUMBER (XX): ',s)
904 FORMAT(/1X,' TEST DATE (MM-DD-YY):
905 FORMAT(/L1X,'ERROR IN ENTERING FILEN‘\ME FILENAME= ', 30A1)
906 FORMAT(/LX,' INITIAL PN2 (PSI) (XX.XX): ',$)
907 FORMAT(/1X,'PN2 DURING WASHOUT, PHASE I (PSI) (XX.XX): ',$)
908 FORMAT(/1X,'DURA TION OF NASHOUT PHAbE I (MIN) (XXXX): *,$)
911 FORMAT(/1X,'HOW MANY PHASES (xx) ',$)
912 FORMAT(/1X,'FINAL PRESSURE (PSIA) (XX.XX): 'p$)
913 FORMAT(/1X,' TEMPERA TURE IN CENTIGRADE (XX): ,s)
914 FORMAT(/LX,' TIME OF FINAL DECOMPRESSION (HH: M)z 1 ,8)
915 FORMAT(/L1X,' TIME UF RECOMPRESSION (HH:MM): ',$)
916 FDRMAT(/IX EXERCISE LEVEL ',

1 /16X, Low 400- 800 BTU/HR',

2 /16X,'MED  800-1600 BTU/HR',

3 /16X,'HIGH 1600 BTU/HR AND ABOVE',

4 /46X, ENTER (L/M/H): ',$)
918 FORMAT(/1X, 'NERE BUBBLES MEASURED (Y/N)? ',$)
919 FORMAT(/1X,' WERE BUBBLES PRESENT (Y/N)? ',‘6)
920 FORMAT(/6X," 'GRADE OF BUBBLES : ENTER 0 FOR N0
921 FORMAT(/1X.' TIME OF ONSET GRADE 1 (HH:MM): '
922 FORMAT(/1X,' TIME OF ONSET GRADE 2 (HH:MM): *
923 FORMAT(/LX,' TIME OF ONSET GRADE 3 (HH:MM): °
924 FORMAT(/LX,' TIME UF ONSET GRADE 4 (HH:MM):
925 FORMAT(/1X,' TIME OF REMISSION GRADE 1 (HH:MM):
926 FORMAT(/1X,' TIME OF REMISSION GRADE 2 (HH:MM): °
927 FORMAT(/lX,'TIME OF REMISSION GRADE 3 (HH:mp):
928 FORMAT(/LX,' TIME OF REMISSION GRADE 4 (HH:MM): *,
929 FORMAT(/1X,'PRESSURE AT REMISSION GRADE 1 (PSIA) XX
930 FORMAT(/1X,'PRESSURE AT REMISSION GRADE 2 (PSIA) XX

X
X

3SERVED ')

]

T O
$)
»$)
»$)
$)

]

- w

$)
$)
$)
$)
(XX.
(XX

931 FORMAT(/LX,'PRESSURE AT REMISSION GRADE 3 (PSIA) {XX.X
932 FORMAT(/1X," PRESSURE AT REMISSION GRADE 4 (PSIA) (XX.X
934 FORMAT(//bX GRADE OF BENDS : ENTER 0 FOR NOT Q8 SERVEY
933 FORMAT(/1X,' WERE BENDS PRESENT (Y/N) '$)
935 FORMAT(/1X,'BENOS LOCATION (TEXT): )
937 FORMAT(/LX, '"ALIGN PAPER TO TOP OF PAGE '
1 'AND HIT LARRIAGE RETURN' )
940 FORHAT’//SX DEbOMPRtbeON DA TA OUTPUT'
1 //1%,'SUBJECT #', 2,11A1, T26, 'DA TE m,
2 3al A3 3Al)
941 FORMAT(/lX NITROGEN PRESSURE AT TIME OF FINAL DECOMPRESSION',
1 //10X,"'FOR 130 MIN TISSUE : ',F6.2,' PSI'

) 1
)'S
): ',8)
)i ',8)
")
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0241

0242
0243
0244
0245
0246
0247
0248
0249
0250
0251
0252
0263
0254
0255
0256

ORI, WS
OF PO@? Qa, A. Ty

2 //L0X,'FOR 240 MIN TISSUE : ',F6,2,' PSI'
3 //10X,'FOR 360 MIN TISSUE : '.F6.2.' PSI')
942 FORMAT(/IX 'DECOMPRESSION RATIO 'AT TIME OF FINAL DECOMPRESSION',
1 //10%," FOR 180 MIN TISSUE ; ',F6.2,
2 //L0X.'FOR 240 MIN TISSUE : ‘'.FG.2.
3 //10X.'FOR 360 MIN TISSUE : '.F6.2)
981 FORMAT(L1AL,12,8A1,12,2F5.2,12,2(5A1),3(A1))
982 FORMAT(4 (5A1))
983 FORMAT(4(F4.1))
984 FORMAT(AL,15A1)
985 FORMAT(3(F5.2),3(F4.2))
986 FORMA T(LUF5.2)
987 FORMAT(10I4)
300 FORMAT(Q,11A1)
801 FORMAT(Q,8A1)
802 FORMAT(Q.5A1)
803 FORMAT(AL)
304 FORMAT(Q,70AL)
8US FORMAT(Q,30AL)
806 FORMAT(1X)
END
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Local Variables, .PSECT $DATA,

Name
BBGLRP
BB GRP

Type
R¥4
R¥4
R¥4
L*1
R¥4
FP R*
J 1%
NE IR

BNGZRP
BUBMS
DR240

PPT240 R*4
TESTNO I*2

Local and COMMON Arrays:

Name
BBGLOT L*1
BBGLIRT L*1
BBG2OT L*1
BBG2RT L*1
BBG3OT L*1
BBG3RT L*L
BBGAOT L*1
BBGART L*1
BNDLC  L*1
BNGIOT L*)
BNGLRT L*1
BNG2UT L*1
BNG2RT L*1
BNG30T L*1
BNG3RT L*1
BNGAOT L*1
BNG4ART L*1
DURPH I*2
FILENM L*1
IDCODE L*)
PNZPH R*4
TESTT L*1
TIMFD L*1
TIMR  L*1

Subroutines, Functions, Statement and Processor-Defined Functions:

Name  Type

Type

Of fset
wuubL2
000526
VVVLR]
V00465
Juus72
uLbL2
O00bV4
000602
QU055
000470

Section
SOA TA
$DATA
$DA TA
$DATA
$OA TA
DA TA
DA TA
SDA TA
SDATA
$DA TA
$DA TA
SDATA
$DA TA
$DA TA
$DATA
$DA TA
$0A Th
$DA TA
DA TA
$DA TA
DA TA
$DA TA
$DA TA
$OA TA

Name

Type

Name
BBGZRP
BNDPRS
BNG3RP
BUBPRS
DR3bY

[
MONTH
NPH
PPT3bV

WVVVER)
yulv4e
000061
000v47
0000bL
0001o7
VVVIyRS
V00159
000100
000124
000105
0U0131
guolliz
000136
000117
000143
000234
000174
ouvoLY
L0260
guuOL3
0LL23
000030

Name

ST e TR ST T TR T ——_——_—1
.

Cry e 00
S ST : Ll 4

OF PCOR Quatity
Size = QQUBL2 ( 197. words)
Type Offset Name  Type Offset
R*4  QUU516 BBG3RF R¥4  0OV522
L*¥% 000467 BNGLRP R*4 000532
R¥4 QU542 BNG4RP R*4 Q00546
L*1 000466 DR180 R*4  0V0566
R¥¢ 000576 EXERLY L*1 000464
I*2 000610 IPN2  R*4 000476
R¥ QL0506 NC I*2 000606
I*¥2 000474 PPTI80 R*4 000552
R*4 000562 TEMP  I*2 000472
------ Size~==~= Dimensions
QULLLS 3.) (5)
OVLVUS ( 3.) (5)
0000Vs { 3.) (5) |
000005 ( 3.) (5) ;
0UVLO5E ( 3.) (5) ;
0000L5 ( 3.) (5) |
000005 ( 3.) (5) |
QUOVL5 ( 3.) (5) |
000017 ( 8.) (18) |
000005 ( 3.) (5) |
000005 ( 3.) (5) j
000V05 { 3.) (5) |
000005 ( 3.) (5)
000VL5 ( 3.) (5)
D005 ( 3.) (5)
0000L5 ( 3.) (5)
VUUULS ( 3.) (5)
ooov24 ( 10.) (1Y) 1
000037 ( 16.) (31) |
00V013 ( 6.) (11)
0oV0s0 (  20.) (10)
0voL1L ( 4.) (8) ;
0VVVO5 | 3.) (5) |
000005 ( 3.) (5) ;

Type Name  Type Name  Type
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R¥4  SWAPDT R*4  YORN [*2

EXIT

DECRAT R*4

A o e
-
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-

0001

0002
0003

0004
0005
0006
0007
00043
0010
0011
0012

0013
0014
0015
0016
0017
0019
VP
vozl

0022
0023
2024
0025
0026
Ques
0029
0030

so3l
0032

COOGOGOOIIrOO OGO Qo

¢

¢

¢

1001

2

i’ B 1
(,!U\})' . Ty

N N N )
OF POCK ¢ "LiiY

SUBROUTINE DECRAT (IPN2, NPH, PNZ2, DUR,

TABLE OF VARIAULES

VARIABLE USE
DR18V DECOMPRESSION RATIO AT 180 MIW
DR240 DECOMPRESSION RATIO AT 240 MIN
DR360 DECOMPRESSION FATIO AT 360 MIN
DUR DURATIUN OF WASHOUT PHASE
FP FINAL PRESSURE
IPN2 INITIAL PRESSURE (F N2
KT180 VALJE OF EXPUNENT IN CALCULATION
KT240 VALUE OF EXPONENT IN CALCULATION
KT360 VALUE OF EXPOMNENT IN CALCULATION
NPH NUMBER OF PHASES
PN2 PRESSURE OF N2 DURING WASHOUT PHASE
PP TEMPORAY FOR NEW INITIAL PRESSURE
PPTLEY PRESSURE OF N2 AT 180 MIN
PPT240 PRESSURE OF N2 AT 240 MIN
PPT360 PRESSURE OF N2 AT 360 MIN

INTEGER*2 DUR(10), NPH
REAL*4 IPN2, PN2(10),

1 FP. PPT18U, PPT240, PPT360, DR13Y, DR240, DR36O)

FP, PPTL80, PPT240, PPT360, DR180, DR240, DR360,

KT180, KT240, KT360, PP

PP=IPN2
DO 11U0 I=1,10
KT18U=(DUR(I)/180,)*0.693

PPT180=PP+( (PN2(1)~PP)*(1.-EXP(-KT180)))

IF(I.EQ.HPH) 30 TO 1200
PP=PPT180

1100 CONTINUE

1200

2000

210U
2209

3000

3100
3200

DR180=PPT180/FP

PP=1PN2
DO 2100 I=1,10
KT240=(DUR(1)/240.)*).693

PPT240=PP+( (PN2(I)=PP)*(1.-EXP(-KT240}))

IF(L1.EQ.hPH) GO TO 2200
PP=PPT24U

CONTIiRE
DR240=PPT240/FP

PP=1PN2
DU 3100 I=1,10
KT360=(DUR(1)/360.)*0.693

PPT360=PP+( (PN2(1)-PP)*(1.-EXP(~-KT360)))

IF(I.EQ.NPH) GO TU 3200
PP=PPT3uu

CONTINUE
DR36N-"FTI60/FP

RETURN
END
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OF POUR QL

FORTRAN 1V Storage Map for Program Unit DECRAT
Local variables, .PSECT $DATA, Size = 000100 (  32. words)

Name  Type Offset Name  Type Offset Name  Type Offset
DR180 R*4 @ 000020 DR240  R*4 @ 000122 DR360 R*4 @ 000024
Fp R*4 @ 000010 I I*2 000062 IPN2  R*4 © 000000
KT180 R*4 000042 KT240 R*4 000046 KT360 R*4 000052
NPH [*2 ® 000002 pp R¥4 000056 PPTI80 R*4 @ 000012
PPT240 R*4 @ 000014 PPT360 R*4 @ 000G16

Local dand COMMON Arrays:

Name Type Section Offset ------ Sizcmmmm- Dimensions
DUR I*2 @ $DATA 000006 000024 ( 10.) (10)
PN2 R*4 Q@ $DATA 00000+ 000050 ( 20.) (10)

Subroutines, Functions, Statement. and Processor-Defined Functions:

Name  Type Name Type Name Type Name Type Name Type
EXP R*4
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0001
0002
0003
0004
0005
0006
0008
001V
0012
0013
0014
0015
0016

¢

gul
100

200
901

gRF@”.‘&”;L Do
F PUOR Qi1 i
INTEGER FUNC TION YORN*2(K) Cllivy
LOGICAL*L X

FORMAT(AL)

READ (5 ,801,FND=200) X

YORN=G

IF (X.EQ.1HN.OR. %.EQ. IHN) YORN==1
IF (X.EQ.1HY.OR.X.EQ.1HY) YORN=1
IF (YORN.EQ.0) GO TO 200

RETURN

WRITE(7,901)

FORMAT(' PLEASE ANSWER Y OR N')
G0 TO 100

END

G
Local Varifables, PSECT $DATA, Size = 000005 ( 3. words)

Name

K

Type Offset Name  Type Offset Name  Type Offset
I*2 ©® 00000V X L*1 000004 YORN I*2 000002 Eqv
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0001 SUBROUTINE SWAPD T{X,MONTH)

0002 LOGICAL*L X(8)

0003 REAL*4 JONTH

0004 IF(X(l).EQ.'O'.AND.X(Z).EQ.'l') MOKRTH=® 3N
0006 IF(X(1).EQ.'0' . AND.X{2).EQ.'2") MONTH='FEB'
0008 IF(X(1).EQ.'0' LAND.X(2).EQ.'3") MONTH="'MAR'
0010 IF(X(1).EQ. '0 LANDLX(2).EQ."4" ) MOHTH='APR'
0012 IF(X(1).EQ.'0' .AND.X(2).EQ.'5') MONTH="'MAY'
0014 IF(X{1).EQ.'0' LAND.X(2).EQ.'6") MONTH='JUN'
0016 IF(X{1).EQ.'0' .AND.X(2).EQ.'7"') MONTH='JuL'
0018 IF(X(1).EQ.'0"' .AND.X(2).EQ.'8"') MONTH='AUG'
0020 IF(X(1).EQ.'0"' .AND.X(2).EQ.'9"') MONTH='SEP'
022 IF(X(L).EQ." '.AND.X(2).EQ.'1') MONTH='JAN'
0024 IF(X(1).EQ." '.AND X(2).EQ.'2') MONTH='FEB"
0026 IF(X(1).EQ." *.AND.X(2).EQ.'3') MONTH='MAR'
0028 Ik(X(l).EQ.' ' AND,X(2).EQ.'4') MONTH='APR'
0030 IF(X{1).EQ." '.AND.X(2).EQ.'5"') MONTH='MAY'
0032 IF(X(1).EQ." '.AND.X(2).EQ.'6') MONTH='JUN'
0034 IF(X(1).EQ.' '.AND.X(2).EQ.'7') WMONTH='JuL'
0036 IF(X(1).EQ." '.AND.X(2).EQ.'8"') MONTH='AUG'
0038 IF(X{1).EQ." '.AND X(2).EQ.'9"') MONTH='SEP'
0040 IF(X(1).EQ. '1 LAND.X(2).EQ.'0') MINTH='CC T'
0042 IF(X(l) EQ. 1'.Ah“ X(2).EQ.'1') MONTH="'NOV'
0044 IF(X{1).EQ."1' LAND.X({2).EQ."'2") MONTH='DEC'
0046 RE TURN

0047 END

Local Variables, .PSEL T SDATA, Size = 000004 ( 2. words)

Name  Type O0ffset Name  Type Offset Name  Type Offset
MONTH R*4 @ 0DUOD

Local and COMMON Arrays:

Name Type  Section Offset ------ Siz@wmmm~ Dimensions
X L*1 @ $DATA  OUOLOL 000010 4.) (8)
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5.3 NITROGEN WASHUUT PROGRAM

0001

QO OGO OCG OO OCOCOGOOOCOOO GG OO OO GO OO OCOaoO OO

PROGRAM NZWASH
FRARHHRRKRHRARRRARRARRRRR TR RHRRRRIARR IR RRRRRRRRARARA KRR A KA KA Kk R Rk

REKAKERRARARRARARRAEAR LSRR RNRARR AR KRR AR TR RARERERRAONRRIOANR AN AAAR KX
*

*
* %
* TECHNOLOGY INCORPORA TED *
: LIFE SCIENCES DIVISION :
* *
* %
AR RR AR AR ARRAORNRRR KRR R RARRRRRRN R AR AR AR RRR AR RRR R AR R R R AR RoRoA R Rk dk ok
¥ *
* w®
* PROGRAM mr’]E:l00.0000’00..'CC'I.!I"NZMSH *
* PROGURAMMERS, VERSION 1.0 A:vooveaea s «BARRY LEVITAN AND *
* KEN KOES TER *
* PROGRAM MODIFIED,VERSION 1.0 B......BARRY LEVITAN *
* PROGRAM MODIFIED,VERSION 2,0.4¢44...PENNY BUEKER *
* DATE:VERSION 1.0 Aceavsvnvecnessess JAUGIST 1980 *
* DATE:VERSION 1.0 Buvssnnsonsenseeas s AUGUST 1981 *
* DATE:VERSION 2.0v0e0vesvencsessasssDECEMBER 1981 *
* ®
* *®
K e o v s e v s 0 o N B e 0t 80 0 e e S P o T . 0 5% Y 0t B P B o B e . g O *
* *
* *
* COMPUTER SYSTEM:noowo'-coooc-oncocs-LSI"’ll ®
: OPERATING SYSTEM:anootoc.ocs--o--chRT"llvq’ ::
* *
R i et e oo e e e 0 o . 2 e o o O e e e 2 o e 0 o e B 00 0 O e Pt e S B o a0 o et e o e P P e e B P X
* *
* COMPILING SEQUENCE: :
*
* L%3s  FORTRAN N2WASH *
* *
* *
* *
L *
W e o o 0 S 0 0 o o o 0 2m - v 4 . T e B S, o 58 0 5 5. o 0 e et . 0 o 0 2 o P *
* *
* LINKING SEQUENC E: *
L3 x
® LSI: LINK N2WASH *
*® »
* *
* *
* *
K e e 2 o me a5 2 o e b G e e e A O 4 o e *
* *
* FXECUTIUN SEQUERC E:  RUN N2WASH *

* *
K AR AR KRR AN AR A ARRAARAAR R A RRRATR AR A RRRAARRARARRA KRR R R ddeokk akode ko Aok ddded ok d

104

Ry



e e I e e e et vﬂqu—-—-—w
>

i L - r2
")L;K‘“ n”»‘d h Seee VY

OF PUCR QUALITY

G HFRRIRAIRAAARRRKARRIRARRRARRRARIRR IR R AR K AR AR KRR R dekdodedkkdeokkdkok

¢

¢

g TABLE OF VARIABLES

¢

C AGE SUBJECT'S AGE

¢ AMGA S AMBIENT GAS COMPOSITION

C AMPRES AMBIENT PRESSUKE (MM HG)

¢ BODHYD BODY HYDRATIUN

¢ BODPOS RODY POSITION

C BRGAT MINIMUM NOISE LEVEL OF SPIROMETER

C BRN2V TOTAL NITROGEN VOLUME EXHALED PER BREATH

C BRMMIX BREA THING MIXTURE

C BRTST MINIMUM VOLUME TO DETERMINE A BREATH

C BRVOL TOTAL BREATH VOLUME

¢ CALCNT NOT USED

C CALPC T FROM DA CON.VAL CAL CAS CONC ENTRA TIONS

¢ CALZER VALUE EQUIVALENT TO CALCNT(1,2) FOR ADJUSTING

C N2 DRIFT BETWEEN BREA THS

C COMMTS ARRAY TO HOLD OPTIONAL TEXT OF COMMENTS

C COSUM RCCUMULA TOR FOR CARBON DIOXIDE END TIDAL

C CONC ENTRATION CALCULA TION

C COTID AVERAGE CARBON DIOXIDE CONCENTRA TION OF BREATH

c DELAY FLOA TING CALCULA TION OF MASS SPEC

¢ TRATISPORT LAG

C nmy DUMMY ARGUMENT FOR IFFINR SUBROUTINE

¢ DRUGS CODE FOR DRUGS

C DT ELAPSED TIME FOR CAL GAS VALUE,PLUMBING

C AND FLUSHING

C ELPST EXPERIMENTAL ELAPSED TIME

C EXERCI EXERC ISE PROTOCOL

C EXGRAV EXTERNAL GRAVITY

C EXTEMP EXTERNAL TEMPERA TURE IN CENTIGRADE

c FLB SPIROMETER CAL CURVE INTERCEPT

C FLHM SPIROMETER CAL CURVE SLOPE

C FLOCAL HIGH CALIBRATION VALUE OF SPIROMETER (1 LITER)

c FLOSUM ACCUMULA TOR FOR SPIROMETER ZERO

C CALIBRATION

C FLOZER LOW CAL VALUE QF SPIROMETER (O LITERS)

¢ GASSLP MASS SPEC CAL CURVE SLOPE

C GASSUM ACCUMULA TOR FOR CAL GAS SAMPLE READINGS

C GSNTCP MASS SPEC CAL CURVE INTERCEPT

¢ [ GAS TYPE INDEX

C IADBUF ADDRESS OF A/D QUTPUT BUFFER

c IADC @ A/D CHANNEL AND GAIN CODES

C IADC SR ADDRESS OF A/D CONTROL STATUS REGISTER

¢ IANS OPERATOR RESPONSE CHARAC TER (1-6)

¢ IBTH BREATH NJMBER I.D.

¢ ICHECK FLAG TO SET NEW VOLUME FOR BREATH OVER

¢ DETERMINA TION

¢ ICLONT PROGRAM CLOCK PRE-SET COUNT BUFFER

c ICLRAT INTERRUPT RATE OF SAMPLE PROGRAM ( TIMES SPER SECOND)

C ICON NUMBER OF CONC ENTRATIUN SAMPLES MADE

C ID PARAMETER OF RT-11 SUBROUTINE INTHET
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OGO OGO OO0 OO C GO OGO OO OO0 C OO OO OOO OO OOCOCooCoOoc

IDAT
IDC ODE
IDLM
IDMY

IDRIFT
IDRVIN
IDRVOT
IFIL
IMIN
IMMERS
INAM
INO

INT

INTSET
IPHS
ISTP

IVAL
IVLVMD
IYS

J

KC
KCMMTS
LATH
LBTH
LWAT

M
NTSUM

N2TID
N2TOT
N2VLM
OTSUM

02TID
PC O
PC TN2
PC 702
ROMY
SPCOHD
SI_TRTIM

TEST
TICK
TINT
TWK
TSE
VALUE
VOLUME

ST e o

AR N [
va LN d‘v B/..

i 3
> K2

OF PO CIEITY

ALPHA-NUMERIC ARRAY FOR DATE TAG

SUBJEC T IDENTIFICATION #

MASS SPEC TRANSPORT LAG 1.1 SEC LAG + F
INTEGER ZERO END OF DATA TAG

(SAMPLE RATE)

VALUE OF NITROGEN IN INSPIRED OXYGEN
PARALLEL BOARD INPUT REGISTER ADDRESS
PARALLEL BOARD QUTPUT REGISTER ADDRESS
ALPHA-NUMERIC ARRAY FOR DATA FILE NAMING
EXPERIMENT MINUTE COUNT

IMMERSION? (Y/N)

ALPHA-NUMERIC ARRAY FOR NAME TAG
OPERATOR RESPONSE NO (FOR INSTRUC TIONS N,
CARRIAGE RETURN)

INTGER RESULT OF A/D CONVERSION OR
PARALLEL BOARD READING

PROC ESSOR DEFINED SUBROUTINE

PHASE NUMBER ENTERED BY OPERA TOR

STOP RESPONSE ENTERED BY OPERATOR (S,
CARRIAGE RETURN)

OPERATOR INPUT OF DATA CONSTANTS (INTEGERS)
BIT STRUC TURE TO CONTROL GAS VALUES
OPERATUR RESPONSE YES (Y, CARRIAGE RETURN)
CAL GAS SUURCE INDEX

NUMBER OF CHARAC TERS IN COMMENT LINE
COMMENTS? (Y/N)

LOGICAL FLAG FOR NITROGEN RANGE SWITCHING
LOGICAL LATCH FOR BREATH DATA GA THERING DONE
LOGICAL LATH OF DATA ANALYSIS DONE

F -> DATA DONE

T -> ANALYSIS IN PROGRESS

DO LOOP DUMMY COUNTER

ACCUMULA TOR FOR NITROGEN END TIDAL

CONC ENTRA TION CALCULA TION

AVERAGE NITROGEN CON ENTRATION OF BREA TH
TOTAL VOLUME OF NITROGEN ELIMINA TED
MINUTE ACCUMULA TOR VOLUME OF NITROGEM ELIMINA TED
ACCUMULA TOR FOR OXYGEN END TIDAL

CONC ENTRA TION CALCULA TION

AVERAGE OXYGEN CONC ENTRATION OF BREATH
COMNC ENTRA TION READING OF CARBON DIOXIDE
CONC ENTRA TION READING OF NITROGEN

CONC ENTRATION READING OF OXYGEN

FLOATING POINT ZERO END OF DAThR TAG
CTHER SPEC IAL CONDITIONS

STARTING TIME OF DAY

TIME FOR DELAY OF CAL GAS PLUMBING,
VALVING, PUKGING

CHANGE IN BREATH VOLUME TO DETERMINE END OF BREATH

EXPERIMENTAL TEST 1-MINUTE COUNTER

TIME INTERVAL (DT) INTEGRATOR (VOL=DV/T)
EXPERIMENTAL TEST START TIME (FOR ELAPSED TIME)
CPU MONITOR TIME

OPERATOR IfPUT OF DATA CONSTANTS (FLOATING POINT)
BREATH VOLUME = BRVOL
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0002
0003

0004
0005

0006
0007
0008
0009

0010
0011
0012
0013
0014

00156

0016
0017
0018
0019
0020

0021
0022

0023

0024
0025
0026

0028
0029

0030
0031

COOCOCOoO oo

(e N e

oo

ao

(e M ar]

LAl Y. )
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OF POORR G Wfﬂ-'“’
VOL1 SAMPLE 1 OF VOLUME TO COMPARE TO 5TH SAMPLE
TO DETERMINE IF 3REATH IS COMPLETE
yoL2 SAMPLE 2 OF VOLUME TO COMPARE TO 5TH SAMPLE

TO DETERMINE IF BREATH IS COMPLETE

TYPE
IMPLICIT LOGICAL(L) ,REAL(N)
LOGICAL*1 IANS,IYS,INO,ISTP,IDCODE(LL),IDAT(8),
1 IMMERS, STRTIM(5), KCMMTS, COMMTS(4,80),
2 INAM(30), IFIL(31)
REAL*4 EXTEMP, AMPRES
INTEGER*2 AMGAS, BODHYD, BODPOS, BRTMIX,
1 DRUGS, EXERCI, EXGRAV, SPCOMD, KC, AGE

SIZE
D IMENSION CALCNT(3,4) ,CALRC T(3,3)
DIMENSION GASSUM(3) CASSLP(4) GSNTCP(4)
DIMENSION IVLVMD(3),IADC G (4)

DIMENSION PCTN2(300§,PCC0(300),PC T02(300)

COMMON
C OmMOM/FLOC OM/FLOZER, FLM,FLB , IFLO,BRTST
COMMOiN/ADC ON/ IADC SR, IADBUF , IADC GC , VOLUME, VOL1,VOL2
COMMON/GAS/GASSLP,GSNTCP,LBTH,BRGA T, TEST
C OMMON/PARPRS/ ICON,PC X0, PC TN2, PC TO2, ,CALZER
COMMON/DRV11/IDRVIN, IDRVOT, IDLM,LWAT, IDRIF T

EXTERNAL SAMPLE

DA TA
DATh IDRVOT/"167772/,IDRVIN/"167774/
DATA IVLVYMD/"030,"420,"220/

DATA IYS/1HY/, INO/lHN/ ISTP/LHS/
DA TA IADC SR/"176770/ IADBUF/"176772/
DATA IADCGC/"0431, "1031 “1431,"2021/

READ DA TA CONSTANTS
OPEN (UNIT=2,TYPE='0OLD',NAME='SY:DA T ON.VAL' ,READONLY)
READ (2,*) ((CALPCT(I,J),d=1,3),I=1,3),ICLRAT,
* BRGAT
CLOSE (UNIT=2,DISPUSE="'SAVE')

TYPE HEADER
TYPE 10

ACCEPT 11, IANS
IF(IANS.EQ. INO) GO TO 91

GET PHASE & BRANCH

90 CONTINUE

TYPE 12
Gu TO 92

91 TYPE 15
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0032
0033

0035

0036
0037

0038
0039
0040
0041
0042
0044
0045
0046
0047

0048
0049
0080
0052
0053
0054
0065

0056
0057
0058
0060
0061
0062
0063

0064
0065

0066

0v67
0068
0069
0070
0071
0072
0073
0074

[N aXe

e N el

[N o

[ X’ IO

ORIGIN 8, m s s

iV il e ¥l ]

OF POOR QUALITY
92 READ(5,13) IPHS

93 IF(IPHS.LT.1.0R.IPHS.GT.6)G0O TO 91
94 G0 TO (100,200,300,400,500,600) IPHS

PHASE 1--DATA CONSTANTS
100 CONTINUE
TYPE 14
CAL~GAS %'S

DO 110 J=1,3
DO 110 I=1,3
TYPE 16,1,d,CALRC T(I,J)
ACCEPT 11,IANS
IF( IANS. NE. TYS) GO TO 110
TYPE 18
ACCEPT 19,VALUE
CALPC T(I,J)=VALUE

110 CONTINUE

CLOCK RATE
TYPE 161,ICLRAT
ACCEPT 11,IANS
IF{IANS.NE. IYS) GO TO 115
TYPE 18
ACCEPT 191, IVAL
ICLRAT=IVAL

115 CONTINUE

BREATH GATE
TYPE 162,BRGAT
ACCEPT 11,IANS

IF(IANS.NE.IYS) GO TO 120
TYPE 13

ACCEPT 19,VALUE
BRGA T=VALUE
120 CONTINUE

END OF PHASE 1-~GET NEW PHASE
TYPE 20, IPHS
GO TO 92

PHASE 2-- HEADER INFO
200 COTINUE

INITIALIZE HEADER VARIABLES
DO 201 M=1,8
201 IDAT(M)=" '
DO 202 M=1,30
202 INAM(M)=" "
DO 2u3 M=1,11
203 IDCODE(M)=" '

EXTEMP=0.0
EXGRAV=0
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} 0075
0076

0077
0078
0079
0080
0081
0082
0083
0084
: 0085
, 0086
‘ 0087
0088

0089

0090

0091
0092
0093
0094
0095
0096
0097
0098
0099
0100
0101
0102
| 0103
: 0lo4
} 0105
| 0106
; 0107
0108
0109
0110
0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
1Rl
! 0122
; 0123
0124
0125
0127
0128

¢
¢

204

&\\'"“ﬁ‘: t

OF PGLLL « .

IMMERS="
BODPOS=0
AMPRES=0,0
DRUGS=0

EXERC 1=0
BRTMIX=0
BODHYD=0

AMGA S=0
AGE=0

DO 204 M=1,5
STRTIM(M)=" '
SPCOND =0
KCMMTS="' *

DO 216 J=1,4
DO 216 I=1,80

216 CumMTS(J,1)=" "

ENTER THE EXPERIMENTAL CONDITIONS
TYPE 22

ACCEPT 23,(IDA T(t),M=1,8)
TYPE 24

ACCEPT 25,IC ,( INAM(M) ,M=1,1C)
TYPE 26

ACCEPT 27,(1DCODE(M) ,M=1,11)
TYPE 28

ACCEPT 29, AGE

TYPE 900

ACCEPT 800, EXTEMP

TYPE 9ul

ACCEPT 801, EXGRAV

TYPE 902

ACCEPT 802, IMMERS

TYPE 903

ACCEPT 803, BODPOS

TYPE 904

ACCEPT 800, AMPRES

TYPE 905

ACCEPT 803, DRUGS

TYPE 906

ACCEPT 803, EXERCI

TYPE 907

ACCEPT 803, BRIMIX

TYPE 908

ACCEPT 803, BODHYD

TYPE 309

ACCEPT 803, AMGAS

TYPE 910

COEPT 810, (STRTIM(M) ,H=1,5)
TYPE 911

ACCEPT 803, SPCOND

TYPE 912

ACCEPT 802, KCMMTS

IF (KCMMTS.EQ.'N') GO TO 225
TYPE 913

ACCEPT 813
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0129
0130

0131
0132

0133
0134

0135
0136
0137

0138
0139

0140
0141
0142
0143

0145
0l46

0147
0148
0149
0150

0151
0152
0153
0154
0156

0157
0158

0159
0160
0161
0162
0164
0165
0166
0167
0168
0169
0170
0171

[N o]

)

220

225

305
308

310

Gﬂ ST T
R

OF POOR («.\J di“z}

DO 220 J=1,4
TYPE 31

READ(5,814) KC, (COMMTS(J,I), I=l,KC)

CONTINUE

END OF PHASE 2--GET NEW PHASE

TYPE 20, IPHS
G0 TO 92

PHASF 3-~-MASS SPEC TROMETER CALIBRA TION
300 CONTINUE

CALL IPOKE(IDRVOT,IVLVMD(2))
TYPE 30

SAgSE "SELEC T N-2 0-10%. RETURN'
OPEN VALVE J--WAIT 15 SECONDS

CALL IPOKE(IDRVOT, IVLVMO(J))

T=SECNDS(0.,0)

DT=SECNDS(T)

IF(DT.LT.15.0) GO TO 308

DO 315,1=1,3

cASSuM{ 1)=0.

DO 310,M=1,100

CALL IPOKE(IADCSR,IADC&(I))
INT=IPEEK( IADBUF)
GASSUM(I)=GASSUM( I)+FLOAT(INT)

CALCNT(I,J)=GASSUM(I)/100.

315 CONTINUE

325
328

330

J=J+l1
IF(J.EQ.3) GO TO 305
CALCNT(1,4)=CALCNT(1,3)

PAUSE 'SELEC T N-2 0-100%. RETURN'
J=l

OPEN VALVE J--WAIT 15 SECONDS
CALL IPOKE({IDRVOT,IVLVMD(J))
T=SECNDS(0.0)
D T=SECNDS(T)
IF(DT.LT.15.) GO TU 328
GASSUM(1)=0.0
DO 330 M=1,100
CALL IPOKE(IADCSR,IADC@ (1))
INT=IPEEK( IAD3UF)
WASSUM(1)=GASSUM(1 )+FLOAT(INT)
CALCNT(1,J)=GASSUM(1)/100.
J=J+2
IF(J.EQ.3) GO TO 325

GET SLOPES & INTERCEPTS
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0173
0174
0175
0176
0177
0178
0179
0180

0181
0182
0183
0184
0185
0186
0187
0188
0189

0190
0191
0192

0193
0194

0195

0196
0197
0198
0199
9200
0201

0202

0203
0204
0205
0206

0207
0208

QG

QOO

@E‘:H/;\vr LRSI
OF POUR ',

GASSLP(1)=(CALPC T(1,1)-CALPC T(1,3))
* /(CALCNT(1,1)-CALCNT(1,3))
GSNTCP(1)=CALPC T(1,3)-(GASSLP(1)*CALCNT(1,3))

GASSLP(2)=(GALPC T(2,2)-CALPC 7(2,3))
* /(CALCNT(2,2)-CALCNT(2,3))
GSNTCP(2)=CALPC T(2,3)-(GASSLP(2)*CALCNT(2,3))

GASSLP(3)=(CALPC T(3,3)-CALPC T(3,2))
* /(CALCNT(3,3)-CALCNT(3,2))
GSNTCP(3)=CALFC T(3,2)-(GASSLP(3)*CALCNT(3,2))

GASSLP(4)=(CALRC T(1,3)~CALPC T(1,2))
* /(CALCNT(1,4)-CALCNT(1,2))
GSNTCP(4)=CALPC T(1,2)-(GASSLP(4)*CALCNT(1,2))

TYPE 321

ggé ggéCALCNT(l,l),CALCNT(lﬂ),GASSLP(I),GSN'ICP(I)
TYPE 32,CALCNT(1,4),CALCNT(1,2),GASSLP(4),GSNTCP(4)
TYPE 323

TYPE 32,CALCNT(2,2),CALCNT(2,3),GASSLP{2) .GSNTCP(2)
TYPE 324

TYPE 32,CALCNT(3,3),LALCNT(3,2),GASSLP(3),GSNTCP(3)
CALZER=CALCNT(1,2)

END OF PHASE 3
CALL IPOKE(IDRVOT,"0)
TYPE 20,IPHS
GO TO 92

PHASE 4--SPIROMETER CALIBRA TION
400 CONTINUE
TYPE 40

PAUSE'ZERO SPIROMETER.RETURN THANK YOU'
SAMPLE "ZERO FLOW"
FLOSUM=0,0
DO 415,M=1,1000
CALL IPOKE(IADCSR,IADC @ (4))
INT=IPEEK ( IADBUF)
415 FLOSUM=FLOSUM+FLOAT(INT)
FLOZER=FLOSUM/1000.
SIMULATE 1 LITER VOLUME
FLUCAL=FLOZER+410.5
GET FLOW SLOPES & INTERCEPTS
FLM=1.0/(FLOCAL-FLOZER)
FLB=-FLOZER
TYPE 421
TYPE 32,FLOCAL,FLOZER,FLM,FLB

END OF PHASE 4

TYPE 20, IPHS
GO TO 92
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0209
0210

0211
0212
0213
0215
0216

0217

0218
0219
022Q
0221
0222
V223

0225
0226
0227

0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241

0242

0243
0244

0245
0246

0247

[N ol e

(-2 o

<O

ORIGIN™ 5

OF POGR (u10y, v

PHASE 5-~TEST DA TA ;
499 PAUSE 'INSERT DATA FLOPPY WITH AT LEAST 400 FREE BLOCKS, RETURN'
500 CONTINUE

OPEN DISK FILE & WRITE HEADER
501 WRITE(7,920)
READ (5,820, END=501) MC, (IFIL(M),M=l,M)
IF (M.LE.0) GO TO 501
IFIL(M+1)=0
OPEN(UNIT=2, TYPE='NEW' ,NAME=IFIL,FORM="'FORMATTED',ERR=499,
1 INITIALSIZE=400)
WRITE (2,914) (INAM(I),I=1,30),(IDAT(I),I=1,8),
1 (IDCODE(I),I=1,11), AGE,
2 EXTEMP,EXGRAY, IMMERS, BODPOS,AMPRES,DRUGS,
3 EXERCI ,ﬁagmx,eoouvo LAMGAS, (S TRTIM( M) ,M=1,5) ,SPCOND ,KCMMTS
DO 502 I=1,
WRITE(2,915) (COMMTS(I,J),J=1,80)
502 CONTINUE
TYPE 505
ACCEPT 11, IANS
IF( IANS.EQ. ISTP) GO TO 560

PREPARE INTERRUPT ROUTINE 'SAMPLE'
CALL INTSET("104,4,1ID,SAMPLE)
ICLCNT=10000/ICLRAT
CALL IPOKE("172542,ICLCNT)

INITIALIZE SOME TERMS
IC ON=0
IFLO=0
I8 TH=0
N2VLM=0.0
BRTST=FLOZER+BRGA T
YOLUME=0.,0
VOL1=BRTST
VoL2=0.0
IC HECK=0
IDRIF T=20
LWA T=. FALSE.
LA TH=. TRUE,
N2T0T=0.0
IMIN=1

SET TIME AND DELAY TERMS DUE TO CATHETER LAG
TINT=1.0/FLOAT(ICLRAT)
DELAY=FLOAT(ICLRAT)*.36
IDLM=IF IX(DELAY)

TSEC=SECNDS(0.0)
TOCK=TSE

START SAMPLE ROUTINE
CALL IPODKE("172540,"0113)
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oreT ;
O e : ;
c
C START TO MONITOR SAMPLE ROUTINE
c
0243 510 CONTINUE
0249 INT=IPEEK("167774)
0250 IF(INT.EQ."177777) LA TH=, FALSE,
0252 IANS=I TTINR(DMY)
c
i 0283 IF( JANS. EQ. ISTP) G0 TO 560
; c CHECK NEED TO PURGE
; 0255 IF({VOLL.LE.BRTST) .OR. (ABS(TEST).GT..5)) GOTO 520
0257 DO 515,J=1,3000
0258 CALL IPOKE("176760,"2050)
= 0269 515 CONTINUE
0260 CALL IPOKE("176760,"0010)
M CHECK FOR DATA READY
0261 . 520 IF(.NOT.LWAT) GO TO 530
c BREATH DATA IS READY FOR PROC ESSING
0263 18 TH=16 TH+1
0264 . ELPS T=SECNDS( TSEC)
c
0265 . DO 540,J=2,ICON
0266 NTSUM=N TSUMPC TH2 (J) |
r 0267 0 TSUM=0 TSUMPC T02(J ) |
0268 COSUM=COSUM+PC TO(J) |
c
0269 . 540 CONTINUE |
‘» j
0270 H2 TID=NTSUM/ IC ON :
0271 02TID=0 TSUM/ IC ON
0272 COTID=C OSUM/ IC ON |
0273 BRVOL=VOLUME
0274 BRN2V=BRVOL*N2 TID
0275 N2VL M=N2VLM+B RN2V
0276 N2 TO T=N2 TO [+BRN2V
c
0277 542 CONTINUE
c
0278 WRITE (2,916) IBTH,ELPST,BRVOL,BRN2YV,02TID,N2TID,COTID
0279 TYPE 55,18 TH,ELPS T, BRVOL,BRN2V,N2TID i
0280 55 FORMAT(5X, 14,F10.1,3F10.5) +
C RESET COUNTERS & INTEGRA TORS
0281 1C ON=0 |
0282 IFLO=0 j
; 0283 ICHECK=0 ;
0284 VOL2=0.0
0285 BRVOL=0.0
0286 BRN2V=0.0
0287 NTSUM=0.0
0288 0TSUM=0.0
0289 COSUM=0.0
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0290
0291

0292
0293

0295
0296
0297
0298
0299
0301

0302
0303
0304
0305
0306
0307
0308
0309
0310

0311
0312

0313
0314

ae,

< OO0 O

(@]

0315
C

0316

0317
0318

C

OOFHPH; [32 " ﬂ" Ef\
IDRIF T=20 F POCR OU
LWA T=. FALSE, Qw li'Y

CHECK FOR 1-MIN OPERATIONS

530 TICK=SECNDS(TOCK)

IF(TICK.LE.60.) GO TO 510

TOCK=TUCK+60,

TYPE 550, IMIN,N2VLM,N2TOT

IMIN=IMIN+1

N2VLM=0.0
IF((N2TID.LT,0,070).AND.(LATCH)) TYPE 545
GO TO 510

END OF PHASE 6

560 CONTINUE

CALL IPOKE("172540,"000)

CALL IPOKE(IDRVOT,"000)

IDMY=0

ROMY=0,0

WRITE (2,916) 1DMY , ROMY , ROMY', RDMY , ROMY , RDMY , RDMY
CLUSE(UNIT=2,01SP='sAVE")

TYPE 20, IPHS

60 TO 92

PHASE 6-~TERMINA TION

600 CONTINUE

STOP 'BYE'

9 FORMAT(9F7.2,15,F5.0,F7.2)

10 FORMAT(/,17X,'N 2 N ASHOU T,//1X,

* VINSTRUC TIONS (Y/M) 2 ',$)

11 FORMAT(AL)
12 FORMAT(X ,// %, TESTLOAD N2WASH HAS 6 PHASES',

X [],8%,'1 DATA CONS TANTS--ALLOWS USER',
MODIFICATION OF CAL-GAS %"S. OTHERWISE',
,' PRO(:RAM USES DEFAULT VALUES,'
/,5X, 2 INITIALIZATION--ENTER HEADER INFORMATION',
/,5X,'3 CALIBRATE MASS SPEC TROMETER',
/5x '4 CALIBRATE SPIROMETER',
/ 5X,'5 TEST DA TA--SAMPLES TEST DA TA CONTINUOUSLY',
L' UNTIL USER TERMINA TES',
/,6X,'6 TERMINA TE--RETURNS CONTROL TO SYSTEM MONITOR',
/17, 10x '"ENTER PHASE # & RETURN ',$)

/s
/
/
/
/
*/
/s
/

* % 3k 4 % Kk H K ¥ *

13 FORMAT(I1)
14 FORMAT(X,//,10X,"PHASE 1 DA TA CONSTANTS',
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o

r

0319
0320

0321
0322
0323
0324
0325
0326

0327

0328
0329
0330
0331
0332
0333
0334

0335

0336

0337

0338
0339

0340
0341
0342
0343

0344

O O O O o O

o

o O

foon
IO PR [

* /,6X,' TO LEAVE VALUE UNC HANGED, ENTER'r
*/ SX,' N & RETURN. TO CHANGE, ENTER Y',

* /,BX," & RETURN, GET "NEW VALUE" PROMPT, ;
* /,5X, ' ENTER NEW VALUE & RETURN',/)

15 FORMAT(5X,' ENTER PHASE #'($)
16 FORMAT(SX, 'CALV‘T(',II, ' 511, )=" ,F6.2,8)

16 FORMAT(5X,' SAMPLE RATE=',I4,'/SEC',$)
162 FORMAT(5X,'BREATH GATE=',F5.0,$)

18 FORMAT(3X,"NEW VALUE =',$)

19 FORMAT(FS.2)

161 FORMAT(I4)

20 FORMAT(X,/,5X,'END OF PHASE ',I3,/1X,
* 'ENTER NEW PHASE # ',$)

22 FORMAT(X,//,10X,'PHASE 2
* 2X,'DATE (MM-DD-YY): ',$)

23 FORMAT(8AL)

INITIALIZATION',//,

24 FORMAT(/2X,'SUBJECT NAME : ',$)

25 FORMAT(Q, dOAl)
26 FORMAT(/ZX 'SUBJEC T IDENTIFICATION # (XXX-XX-XXXX):
27 PORMAT(llAl)

28 FORMAT(/2X,'SUBJEC T AGE (YEARS AS OF THIS DATE): ',$)

29 FORMAT(12)

30 FORMAT(X //,10X,'PHASE 5 MASS SPEC CALIBRATION',

* /5%, VERIFY CAL GASES ARE OPEN',
* /,5X, SET MASS SPEC FUNC TION TO "AUTO"')
il FORMAT(lX '7',8)

32 FORMAT(5X,'C TS-1',6X,'C TS-2',5X,' SLOPE',
* 7X, VINTCPT of 2(3x F8. 2),2X%, 2(3x F9.3))

321 FORMAT(/,10X,'NITROGEN, HI-RANGE')
322 FORMAT(/,1UX,'NITROGEN, LO-RANGE')

323 FORMAT(/,10%, ' OXYGEN')
324 FURMAT(/,10X, *\CARBON DIOXIDE')

40 FORMAT(X,//,10X,'PHASE 4 SPIROMETER CALIBRATION')

c
421 FORMAT(/,10X,'SPIROMETER')
c
505 FORMAT(5X,' SELEC T N-2 0-100% RANGE.',

* /,5X,'RETURN TO START.',
* /,5X,'TO STOP AT ANY TIME, ENTER S & RETURN.',$)
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03:dh

0340
0ia?
YRTK
0349
03hH

03bl
V3be

03bH3
VRELY:!
03bb
V3bo

VR1.Y)
VREL

0359
VRIHY

036l
(VRTHTA
0303
ARTIVY

V3bh
TR
030/
viol
0309
udzn
0371
v322
0373

bdb FORMAT(HX, ' SELEC T N-2 0-10% RANGE')

opee
O Dp\\n Q L ?'hY

550 FORMAT(2X, 13,2X," IN N2{L)',F8.5,3X, ' N2TOT' ,2X,F8.5)
Uy mRMAT(/ex 'txmw, TEMPURAJURE TN t,iNTIbRADh {XX.X): '
QUL FORMAT(72X," EXTERNAL GRAVITY (1,0): )
902 FORMAT(/2X,' 18 SUBJEC T IMMERSED (Y/N)' $)
903*1«98521\{(43))( hNThR COBE FOR BODY PUSITION (u FOR NO DATA Y,
(313
904 FORMAT(/2X, 'AMUNNT PRESSURE IN MM HG (XXX.X): ,S)
90h FURMAT(/2X," LNTER GODL FOR DRUGS (0 FOR NO DA TA !
* 1OR 1-99): ',8)
sm(,*; m?fl'\f(iﬁé))( N ngt) SR GODE FOR EXERCISE PROTOSUL (U FUR NO DATA ',
! ’
907 FORMAT(/2X, ' ENTER CODE FOR BREA THING MIXTURL (0 FOR NO DATA Y,
* OR 1 99). ', $)
YO8 FORMAT(/2X," LNlhR CODE FOR BODY HYORATION (O FOR NO DATA ',
* VOR 1.09): ! $)
909 FORMAT(/2X, ’kNTLR CODE FOR AMBIENT ¢AS COMPOSITION (0 FOR NO ',
* \DATA UR 1-99): $)
910 FURMAT(/2X," smnnw TIME OF DAY (HH:MM): ',$)
911 M)RMAT(/&X ENTER CODE FOR OTHER SPEC IAL CONDITIONS (0 FuUR ',
* 'NO DATA OR 1-99): »3)
912 FORMAT(/2X,'ARE THERE ANY COMMENTS T0 RECORD{Y/N)? ',$)
913 FORMAT(/2X,' TO ENTLR GOMMENTS HIT CARRIAGE RETURN THEN ',
* 'ENTER UP TO 4 LINES OF GOMMENT *,$)
911 FORMAT(30AL,BAL, 1IAL, 127,92, T4 ,AL, 12 I=7.?,5(12),5M.12£,A1)
91 FORMA rmum
910 FORMAT(14, F1U.1,5(F10. h))
920 FURMI\T(lUX VEILENAME ON WHICH TO 5 TORE DA 1A Y
1 /710X uwm&: FILENAME, TYPE = ',$)
800 FORMAT(F7.2)
801 FORMAT(IL)
80 FORMAT(AL) |
803 FORMAT(12) *
810 FORMAT(bAL)
814 FORMAT(Q,80A1)
813 mmmmx)
820 FURMAT(Q,30A1)
END

116




Local Variables, .PSECT $DATA,

Name

AGE
BODHYD
BRMIX
COTID
DRUGS
EXERCI
FLOCAL
IANS
ICHECK
D
IMMERS
IPHS
1YS

KC MMTS
MC
N2TOT
02TID

TCK

COMMON Block /FLOCOM/, Size = 000022 |

Name
FLOZEFR
IFLO

COMMON Block /ADCON /, Size = 020030 (

Name

Type
I*2
I*2
1*2
R*4
I*2
%2
R*4
L*1
I*2
I%2
L*1
[*2
L*1
L*1
I*2
R*4
R*4
R*4
R*4

Type
R*4
I*2

Type

Offset
001106

001066
001072
001260
001074
001076
001150
001050
001170
001156
001051
001116
000774
001052
001154
001176
001254
001132
001220

Offset
000000
000014

Offset

Name
AMGA S
BODPOS
BRVOL
DELAY
DT
EXGRAV
FLOSUM
IBTH
ICLCNT
IDMY
INO
IS

J

LA TH
NTSUM
N2vLM
RDMY
TICK
TSEC

Name
FLM
BRTST

Name

Size
Type
I*2
%2
R*4
R¥4
R¥4
I*2
R*4
I*2
1*2
1*2
L*1
L*1
1*%2
L*4
R*4
R*4
R*4
R*4
R*4

Type
R*4
R*4

Type

Ol
OB Bl

= 001326 ( 363. words)
Offset Name  Type
001064 AMPRES R*4
001070 BRN2V R*4
001264 COSUM R*4
001210 DMy R*4
001136 ELPST R*4
001100 EXTEMP R*4
001144 I [*2
001162 IC I*2
001re6U ICLRAT I*2
001300 IMIN  I*2
000775 INT %2
000776 IVAL  I*2
001112 KC I*2
001172 M I*2
001234 N2TID R*4
001164 OTSUM R*4
001302 SPCOND I*2
001274 TINT  R*4
001214 VALUE R*4

9. words)
Offset Name  Type
000004 FLB R*4
000016
12. words)

Offset Name  Type
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/el

Offset
001060
001270
001244
001224
001230
001054
001110
001130
001114
001202
001142
001124
001104
001126
001250
001240
001102
001204
001120

Offset
000010

Offset

el ad




IADC SR
VOLUME
C OMMON
Name
GASSLP
BRGAT
C OMMON
Naime
ICON
PC T02
C OMMON
Name
IDRVIN
LWAT

/PARPRS/, Size = 007026

[*2 000000
R¥4 000014
Block /GAS
Type Offset
R*4 000000
R*¥4 000044
Block

Type Offset
[*2 000000
R*¥¢ 004542
Block /DRVI1
Type Offset
I*2 000000
L*4 000006

TADBUF I*2
VOL1  R*4

Gl
OF POLL

000002
000020

GOy

IADCEC I*2

VoL2

/, Size = 000054 ( 22. words)

Name  Type
GSNTCP R*4
TEST R*4

Name  Type
PCTCO R*4
CALZER R*4

/, Size = 000014 (

Name  Type
IDRVOT I*2
IDRIFT I*2

Of fset
000020

000050

Offset Name
000002 PC TN2
007022
6. words)
Offset Name
000002 IDLM
000012
118

Name

LB

( 1803. words)

R*4

Type
L*a

Type
R*4

Type
1*2

000004
000024

Offset

000040

Offset
002262

Offset
000004




G b
i} ~ L = ‘\
OF Pl Coiinblv Y

Local and COMMON Arrays:

Name Type  Section Offset =-=w=es Size~---~ Dimensions
CALCNT R*4 Vec $DATA 000626 000060 ( 24.) (3,4)
CALPCT R*4 Vec S$DATA 000706 000044 ( 18.) (3,3)
COMMTS L*1 $DATA 000030 000500 ( 160.) (4,80)
GASSLP R*4 GAS 000000 000020 ( ~ 8.) (4}
GASSUM R*4 $DATA 000752 000014 ( 6.) (3)
GSNTP R*4 GAS 000020 000020 { 8.) (4)
IADCE I*2 ADCON 000004 000010 4.) (4)
IDAT L*1 $DATA 000013 000010 { 4.) (8)
I0C ODE L*1 $DATA 000000 000013 { 6.) (11)
IFIL L% $DATA 000566 000037 ( 16.) (31)
IMAM  L*1 $DATA 000530 000036 ( 15.) (30)
IVLVMD I*2 $DATA 000766 (00006 ( 3.) (3)
PCTCO R*4 PARPRS 000002 002260 ( 600.) (300)
PC TN2 R*4 PARPRS 002262 002260 ( 600.) (300)
PC TO2 R*4 PARPRS 004542 002260 ( 600.) (300)
STRTIM L*1 $DATA 000023 000005 ( 3.) (5)

Subroutines, Functions, Statement and Processor-Defined Functions:
Name Type Name Type Name Type Name Type Name  Type
ABS R*¥4  FLOAT R*4 IFIX [*2  INTSET I*2 IPEEK I*2
IPOKE I*2 ITTINR I*2 SAMPLE R*4  SECNDS R*4
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0001

00v2

0003
0004

0005
0uU6
0007
0008
0009

0010
0012
0013
0014
Qulb
00lb
0OL17

0019

oozl
0022
0024
0026
0027
0028

ov29
0030
0udl

0032
0033

[ o] OO OO0 OO o

[@X

I <

[eri o

O

44

45

60

O .
F PQ” 3y
L. '8 vv
SUBROUTINE SAMPLE
TABLE OF VARIABLES
IBAR ACCUMULATOR FOR NITROGEN DRIFT IN INSPIRED AIR
IBARRY AVERAGE COUNT FOR NITROGEN IN INSPIRED AIR
ICHECK FLAG TO SET NEW VOLUME FOR BREATH OVER DETERMINA TION
IDLY MASS SPEC TRANSPORT LAG COUNTER
IFLLT BIT CONFIGURATION FOR BREATH INDICATOR LAMPS
K DO LUUP DUMMY COUNTER
KFLOW ACCUMULA TOR FOR VOLUME BREATH END DETERMINA TION
NRNG INDEX FOR NITROGEN HI/LO SCALE USE

TYPE
IMPLICIT LOGICAL(L)

SIZE
DIMENSION PC T ( 00)
DIMENSION IADC Q& (4),GA

C OMMON

LOMMON/FLUL OM/FLOZER, FLM,FLB, IFLO,BRTST
C OMMON/ADC ON/ IAUC SR, InDBU , JADC (T , VOLUME, VOL1, voL?
COMMON/GA S/GASSLP, GSNTCP, L TH, BRGA T, TEST
C OMMON/PARPRS/ IC ON,PC IIO,PC N2, PC TO2 ,CALZER
COMMON/DRVL1/IDRVIN, IDRVOT, IDLM,LWAT, IDRIF T
SAMPLE N2 DRIFT BETWEEN BREATHS

IF(LBTH) GO TO 45
IBAR=0
DO 44,J=1,5
CALL IPOKE(IADCSR,IADCQC (1))
IBAR=TBAR+IPEEK ( IADBUF)
IBARRY=IBAR/S
IF(IDRIFT. GT. IBARRY ) IDRIF T=IBARRY

PC TN2(300),PC TO2(300)-
SSLP(4),GSNTCP(4)

/u

IF(LWAT)GOTO 500

CHECK N-2 RANGE SWITCH
INT=IPEEK("167774)
IF(INT.EQ."177777) GO Tu 60
IF(INT.EQ."177677) GO TO 50
TYPE 55
FORMAT(5X,"'READ ERROR')

60 TO 500

RANGE = 0-100%
IFLLT="100
NRNG=1
G0 TO 70

RANGE = 0-10%

IFLLT="040
NRNG=4
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T

’ 1034
0035

0036
0037
0039
0040
| 0041
‘ 0042
E 0043
; 0044
§ 0045

0046
0047

0049
0050
0052

0063
0054
0055
0U56
0057

0058
0059

0061
0062
0063
0064
0065
0066
0067

0068

0069
; 0070
; 0071
E 0072
; 0073

0074
0075
0076
0077
0078

a0 (SN op] (e

70

75

80

100

110

111

112

113

G
OF Puee o

60 T0 70
CONTINUE

SET 'BREATH OVER' TEST EVERY 5th SAMPLE
ICHECK=ICHECK+1
IF(ICHECK.LT.10)GOTO 75
VOL2=VOL1
ICHECK=0
KFLOW=0
DO 80,K=1,15
CALL IPOKE(IADCSR,IADCE(4))
KFLOW=KFLOW+IPEEK ( IADBUF)
VOL1=FLUOA T(KFLOW) /15.0
CHECK FOR BREAT™
TEST=VOL1-VOL2
IF((VOL1.GE.BRTST) LAND.( TEST.&GT..5))GOTO 100

CALL IPOKE(IDRVOT,"0)
IF(LBTH) GO TO 110
GO TO 500

CONTINVE
CALL IPOKE(IDRVOT,IFLLT)
LB TH=. TRUE.

IFLO=IFLO+1
VOLUME=(VOL1+FLB)*FLM

IDLY=IDLY+1

CHECK DELAY
IF(IDLY.LT. IDLM) GO TO 500

GET GAS CONC ENTRA TIONS

IC ON=1IC ON+1

INT=0

DO 111 J=1,5

CALL IPOKE(IADCSR,IADC@ (1))

INT=IPEEK( IADBUF)+INT

INT=INT/5

PC TN2 (ICON)=( GASSLP(NRNG)*{ INT+(CALZER~IDRIF
*  +GSNTP(NRNG))/100.

INT=0

D0 112 J=1,5

CALL IPOKE(IADCSR,IADC@E (2))
INT=IPEEK(IADBUF)+INT
INT=INT/5

PC TO2(ICON)=(GASSLP(2)*INT
* +GSNTCP(2))/100.0

INT=0
DO 113 J=1,5
CALL IPOKE(IADCSR,IADC@(3))

INT=IPEEK(IADBUF )+ INT
INT=INT/5
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0079

0080
0082
0083

0084

0085
0086
0087

[ X oo

PC X O(ICON)=(GASSLP(3)XINT

*  +GSNTCP(3))/100.
CHECK END OF DELAY

IF(ICON,LT. IFLO)GO TO 500

LB ™=, FALSE.
LWA T=, TRUE.

10LY=0

500 C ONTINUE
RETURN
END
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Local Variables, .PSECT $DATA, Size

Name
IBAR
IDLY
J

NRNG

C OMMON
Name
FLQOZER
IFLO

C OMMON
Name
IADC SR
VOLUME
C OMMON
Name
GASSLP
BRGA T
C OMMON
Name
ICON
PC TOZ
C OMMON
Name
IDRVIN
LWAT

Type
I*2
%2
I*2
[*2

Offset
000000

000022
000002
000012

Name

S T e e .

ope T T

B E P

= 000024 ( 10. words)

Type Offset Name  Type

IBARRY I*2

IFLLT
K

Block /FLOCOM/, Size =

Type
R*4
1*%2

Offset
000000
000014

Name  Type
FLM R*4
BRTST R*4

Block /ADCON /, Size =

Type
I*2
R*4
Block
Type
R*4
R*4

Offset
000000
000014
/GAS

Offset
000000
0uov44

Naie  Type
IADBUF I*2
VoLl  R*4

Name  Type
GSNTCP R*4
TEST R*4

Block /PARPRS/, Size =

Type
I*2

R*4

Offset
0009200

0v4542

ame

PCTCO

Block /DRV11l /, Size =

Type
1*2
L*4

Offset
000000
000006

Name

I*2
[*2

Type

Rk4

CALZER R*4
000014 ( 6. words)

Type

IDRVOT I*2

IDRIFT I*2

000004 ICHECK I*2
000010 INT I*2
000020 KFLOW I*2

000022 ( 9. words)

Offset Name  Type
000004 FLB R*4
000016

000030 ( 12. words)

Offset NHame  Type
000002 IADC@ 1*2
000020 VOL2  R*4

/, Size = 000054 ( 22. words)

Offset Name  Type
000020 LBTH L*4
000050

007026 ( 1803. words)

Offset Name  Type
000002 PC TN2 R*4

007022

Offset Name  Type
000002 IDLM  I*2
000012
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Offset
000014
000006
000016

0ffset
000010

Of fset

000004
000024

Offset
000040

Offset
002262

Offset
000004

-
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Local and COMMON Arrays:

Name Type  Section Offset ~eww=-- $ize~=~-- Dimensions
GASSLP R*4 GAS 000000 000020 { 8.) (4)

GSNTCP R*4 GAS 000020 000020 ( 8.) (4)

IAUC (L I*2 ADCON 000004 0QO0U010 {  4.) (4)

PCTO R*4 PARPRS 000002 002260 ( 600,) (300)
PCTN2 R*4 PARPRS 002262 002260 ( 600.) (300)

PC T0O2 R*4 PARPRS 004542 002260 ( 600,) (300)

Subroutines, Functions, Statement and Processor-Defined Functions:
Name  Type Name Type Name Type Name Type Name  Type
FLOAT R*¥4  IPEEK I*2  IPOKE I*2
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6.4 NITROGEN DATA PROGRAM

0001

OO OO OO OO OO0 OO0 OO0 OO0 OOOOCOOOOOMOCO

PROGRAM N2DA TA
R e S e

KHkRRBRIRKKKKKKRRI KR KRR RRRKhdkkhhhhk Rk lokkokkikkhkidhrkirirkrhkkkhkkkkkk

* *
* *
* TECHNOLOGY INCORPORATED *
: LIFE SCIENCES DIVISION I
* *
* *
KRFKKKKRKRTKRRKRIIRK KKK Ikk o kokdokkkRKRKRIRKTKdokkkkkdkkrkkrkkihkihrhkick
* : )
) *
* PROGRAM N‘\ME:...-.......“..........NZDAm *
* PROGRAMMERS, VERSION 1.0 A:cesescees«BARRY LEVITAN AHD *
* KEN KOESTER *
* PROGRAM MODIFIED,VERSION 1.0 B......BARRY LEVITAN *
* PRUGRAM MODIFIED,VERSION 2.0444ves..PENNY BUEKER *
* DATE:VERSION 100 Aoooo'ouco-n-o-'oc'AUGUST 1980 *
* DATE:VERSION 1.0 Bevuvovrsosoooneee , AUGUST 1981 *
* DATE:VERSION 240seeessscossuacessss «sDECEMBER 1981 *
* *
* *
K e e o 1 e o e o o o 0 o o 8 A B A R B 0 e 0 5 A9 e 8 P o 8 . 9 S £ e o S B e At 0 S B 0 8 2 0 2 1 0 o 0 0 )
* *
* *
* COMPUTER SYSTEM:.l.o.lttll.lOQOOOOOOLSI—ll *
: OPERATING SYSTEM:.-.....-..........-RT—11V4 :
* *
T st o v o om0 o e P O e 0 B O B L i & 4 O o S e 0 8 0 O S 2 0 0 B P 0t o *
* *
* COMPILING SEQUENCE: *
) *
* LSI: FORTRAN N2DA TA :
*

* *
* *
* *
K et e e e o o o s 0 B o 3 8 B e S B 6 B 2 e o e e O 0 o o e e S B0 e B v *
* *
* LINKING SEQUENC E: *
*) *
* LSI: LINK N2DA TA *
* *
* *
* *
* *
K et s o e e ot o e o e 1 o o O 0 o P B A T o 0 o S S 70 2 0 A o 2 2 8 B 0 s 0 Bt o *
* *
* EXECUTION SEQUENCE: RUN N2DATA *

* *
kkkkkkkkkikkRkkdokkhkhkkkkkkhkhhiokhkkhkkhkhkkkhhkhrkihirkkhikkdhkkhkkikk
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AGE
AMGAS
AMPRES
ANSWER
BMR
BODHYD
BODPOS
BRAVG
BRN2V
BRSM
BRSUM
BRMMIX
BRVOL
B TH
COTDAY
COTOSM
COoTID
COTSM
COUNT
CovoL
co2
CUMTIM
DRUGS
ELPST
EXERCI
EXGRAY
EXTEMP
I

IANS
IBTH
IMMERS
IMIN
1YS

J

KCM

KC MMTS
M
MONTH
N2
N2AVG
NZAVT
NZCONT
NZCUM
N2Si
N2SUM
N2TID
N2 TS
N2VOL

OO OO OCOC OO0 OO OOOOOC OO0 OO0 COoOCCOOOOCOOOCE 0

S T T T T e ———

3

KkhkRkkkkkhhkkkiikrkkhhikhkkkkikkkRRRRRRRRRIRK Rk kkkkkkRkkkokiok kiekkdokk

N2DA TA PROGRAM WRITES A REPORT (FULL, 1 MINUTE, 5§ MINUTE OR SHORT)
ON THE NITROGEN WASHOUT EXPERIMENT

VARIABLE

USE
SUBJECT'S AGE
CIDE FOR AMBIENT GAS MIXTURE
AMBIENT PRESSURE IN MM HG
TEMPORARY FOR VALUE OF IMMERS
METABOLIC RATE
CODE FOR BODY HYDRA TION
CODE FOR BODY POSITION
AVERAGE BREATH VOLUME
AVERAGE BREATH NITROGEN VOLUME
INTERVAL SUM OF BREATH VOLUMES
SUM OF BREATH VOLUMES
COUE FOR BREATHING MIXTURE
BREATH VOLUME
RUNNING TOTAL NUMBER OF BREATHS
AVERAGE C02 CONC ENTRA TION
SUM OF C02 COC ENTRA TIONS
C02 CONC ENTRATION OF BREATH
SUM OF CO2 CONC ENTRATION OF INTERVAL
BREATH COUNTER
INTERVAL VOLUME OF CO2 IN LITERS
INTERVAL VOLUME OF C02 IN ml
ELAPSED TIME BEYOND INTERVAL
CODE FOR DRUGS
ELAPSED TIME
CODE FOR EXERCISE PROT(COL
EXTERMAL GRAVITY (1 OR 0)
EXTERNAL TEMPERA TURE DEGREES CENTIGRADE
INDEX COUNTER
OPERATOR SUPPLIED ANSWER
BREATH NUMBER
IMMERSION (YES/NO)
ELAPSED MINUTES
YES
INDEX COUNTER
TEMPORARY FOR VALUE OF KCMMTS
COMMENTS (YES/NO)
INDEX COUNTER
MONTH
INTERVAL VOLUME OF N2 IN ML
AVERAGE N2 VOLUME
INTERVAL AVERAGE OF N2 CONC ENTRATION
ESTIMATED N2 CONTENT OF BODY
CUMMULA TIVE N2 ELIMINA TED
INTERVAL VOLUME OF N2 IN LITERS
SUM OF N2 VOLUME
12 CONC ENTRATION OF BREATH
SUM OF N2 COM ENTRATIONS OF INTERVAL
INTERVAL VOLUME OF W2 IN LITERS
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0002
0003

0004
VVVE

0006

0007
0008
0009

0010
0011

0012
0014
0016
0018

0020
0022

OO OCOCOOOCOO OO0 OCCGO OO

N2VUHT
NTDAVG

NTOSM

02
02TID
02TSH
02VoL
OTDAVG
OTDSM
PC TN2
PULN2
SPCOND
TIMCNT
WEIGHT

ARRAY
COMMTS

IDAT

IDC ODE
IFIL
INAM
STRTIM

IMPLICIT REAL(N)

N AN S —~ ..
ORICHIA, 0 Ty

OF POOR QUALITY

ELIMINATED N2 m1/kg BODY WEIGHT
AVERAGE OF AVERAGE N2 CONC ENTRA TION
PER BREATH

SUM OF AVERAGE N2 COMN ENTRA TION

PER BREATH

INTERVAL VOLUME OF 02 IN m

02 CONC ENTRA TION OF BREATH

SUM OF 02 CONC ENTRATIONS OF INTERVAL
INTERVAL VOLUME OF 02 IN LITERS
AVERAGE 02 CONC ENTRA TION

SUM OF 02 CONC ENTRA TIONS

% OF ESTIMATED N2 CONTENT ELIMINA TED
PULMONARY N2

CODE FOR OTHER SPECIAL CONDITIONS
ELAPSED TIME IN INTERVAL

SUBJEC T'S BODY WEIGHT IN kg

USE
OPTIONAL SEC TION FOR COMMENTS
DATE
SUBJEC T IDENTIFICATION NUMBER
FILE NAME
NAME OF SUBJECT
STARTING TIME OF DAY

LOGICAL*L IANS,IYS,COMMTS(4,80), IMMERS,KCMMTS,
1 STRTIM(5),IDAT(8),IDCODE(11),
2 INAM(30),IFIL(31)

INTEGER*2 AMGAS,BODHYD ,BODPOS,BRTMIX,DRUGS,EXERCT,

1 EXGRAV,SPCOND,AGE,BTH, IMIN

REAL*4 ANSWER,KCM,MONTH,BRSM,BRVOL,COAVT,COTDAV,CQTOSM,
1 COTSM,COVOL,CUMTIM,N2AVT, N2CONT, N2CUM, N2SM, N2 TSM,
2 N2VOL,N2VWT,02AVT,02TSi4,02V0L,0TDAVE,0TDSM, PC TNZ,
3 TIMCNT,WEIGHT,COSM,02SM,BMR, PULN2

DATA IYS/LHY/
5 WRITE(7,910)

READ(5,810) MC,(IFIL(M),M=1,MC)

IFIL(MC+1)=0

OPEN(UNIT=2, TYPE='0LD' ,NAME=IFIL,FORM="'FORMATTED')

READ(2,814) (INAM(I),I=1,30),(IDAT(I),I=1,8),

1 (IDCODE(J),d=1,11),AGE,

2 EXTEMP,EXGRAV, IMHMERS,BODPOS,AMPRES,DRUGS,

3 EXERCI,BRTMIX,B0DHYD ,AMGAS,STRTIM,SPCOND ,KCMMTS
IF(IMMERS.EQ.'N') ANSWER=' NO'

IF(IMMERS.EQ.'Y') ANSWER='YES'

IF(IMMERS.EQ.' ') ANSWER=' NO'

IF(KCMMTS.EQ.'N') KCM=" NO'

IF(KCMMTS.EQ.'Y') KCti='YES'

IF(KCMMTS.EQ.' ') KCM="' NO'
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ST TN

<

0024
v025
0026
0027
0028

0030

0031

0032
0033

0034
0035
0036
0037
0038
0039
0040
0041
0043

0044
0045

0046
0048

0049

0050
0051

0052
0053

0054
0055
0056
0058
0059

0060
0061
0062
0063
0064
0065

0066

0068
0069

OO

[eleNe]

OO0

€.
OF [0 . L i

DO 10 I=1,4

10 READ(2,815) (COMMTS(I,J),J=1,80)
11 WRITE(7,939)

READ (5,877 ) IANS

IF (WNOT.((IANS.EQ.'F').OR.(IANS.EQ.'1").0OR.(IANS.EQ.'5")
-OR.(IANS.EQ,'S'))) GO TO 11

FAUSE ' ADVANCE CARRIAGE IF DESIRED, RETURN'

N2DATA REPORT

WRITE HEADER INFORMATION

WRITE(7,920)

CALL SWAPDT(IDA T, MONTH)
WRITE(7,921)(INAM(I),I=1,30),AGE, IDAT(4),IDAT(5),

1 IDAT(3),MONTH,IDAT(6),IDAT(7),IDA T(8)

WRITE(7,922) (IDCODE(J) ,J=1,11),{STRTIM(J),Jd=1,5)
WRITE(7,923)EXTEMP, EXGRAY
WRITE(7,924)ANSWER,BODPOS
WRITE(7,925)AMPRES,DRUGS
WRITE(7,926)EXERCI,BRMIX
WRITE(7,927)BODHYD ,AMGAS

WRITE(7,928)SPCOND,KCM

IF(KCMMTS.EQ.'N') GO TO 100

WRITE(7,929)

DO 20 I=1,4

20 WRITE(7,930)(COMMTS(I,Jd),d=1,80)

BREATH BY BREATH PARAMETERS FOR FULL REPORT

IF(IANS. NE,'F')GO TO 200

WRITE(7,938)

INITIALIZE VARIABLES

BRSUM=0.0

N2SUM=0,0

NTDSM=0.,0

0TDSM=0.0

COTSM=0.0

READ A RECORD AND WRITE A RECORD

DO 150,J=1,10000

READ(2,816) IBTH,ELPST,BRVOL,BRN2V,02TID,N2TID,COTID
IF(IB TH. EQ.0) GO TO 500

BTH=IB TH

WRITE(7,935)1B TH,ELPST,BRVOL,BRN2V,02TID,N2TID,COTID
SUM THE PARAMETERS

BRSUM=BRSUM+BRVOL

N2 SUmM=N2SUM+B RN2V

NTUSM=NTDSM+N2TID

0 TDSM=0 TDSM+02TID

COTOSM=COTSMCOTID

150 CONTINUE

1 MINUTE INTERVAL PARAMETERS FOR 1 MINUTE INTERVAL REPORT

IF (IANS.NE.'1') GO TO 300

WRITE(7,941)
READ(5,*)WEIGHT
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0070
0071
0072
0073
0074

0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0u90

0091
0092
0093
0095
0096
0098

0098
0100

0101
0102

0103
0104

0105
U106
0107
0108
0109
0110
0111

0112
0113
0114
0115

0116

219

211

213

oRigm
WRI TE(7,942) OF POOR ety
READ (5,%)N2CONT
WRITE(7,944)
READ (5,%)PULN2
WRITE(7,940)
INITIALIZE VARIABLES
IMIN=0
COUNT=0
N2CUM=0,0
CUMTIM=0.0
BRSM=0.0
N2SM=0.9
025M=0.0
COSM=9.0
N2TSM=0.0
02TsmM=0.0
COTSM=0.0
BRSUM=0.0
N2SUin=0.0
NTOSM=0.0
0TOSM=0.0
COTDSH=0.0 -
READ A 1 MINUTE INTERVAL
DO 220,J=1,10000
REAU(?,8165IBTH,ELPST,ﬁRVOL,BRN?V,UZTIU,N?TIU,COTiD
IF(IBTH.EQ.0) GO TO 215
TMCNT=ELPS T-CUMTIM
IF (TMCNT.GT.60) GO TO 213
B TH=IB TH
SUM THE BREATH AND N2 VOLUMES IN LITERS
BRSM=B RSM+BRVOL
N2SM=N2 SH+8 RN2V
COMPUTE THE 02 AND CO2 VOLUME IN LITERS
02V0L=02 TID*BRVOL
COVOL=COTID*BRYVOL
SUM THE 02 AND C0O2 VOLUME
02SM=02SM+02VOL
COSM=COSM+COVOL
SUM THE 02, C02 AND N2 CON ENTRA TIONS
02 TSM=02 TSM+02TID
COTSM=COTSI+COTID
N2 TSM=H2 TSM+N2 TID
COUNT=C OUNT+1
80 TO 210
IMIN=THIN+]
CUMTIM=CUMTIM+60
CHANGE THE VOLUMES TO ml
N2=N2SM* 1000
02=02SM*1000
€02=COSM*1000
COAPUTE THE 1 MINUTE AVERAGE N2 CONC ENTRATION
N2AVT=N2 TSM/COUNT
COMPUTE THE 1 MINUTE N2 ml/kg BODY WEIGHT
N2VWT=NZ2/WEIGHT
COMPUTE THE CUMMULA TIVE N2 ELIMINA TED
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RS\ T

0117

0118
0119

0120
o121
0le2
0123
0124
0125

0127

0128
0129
0130
0131
0132
0133
0134
0138
0136
0137

0138
0140
0141
0142
0143
0144
0145

0146

0147
01438
0149
0150
0151
0152
0163
0154
0155
0156
01567
0158
0159
0160
0161
0162

0163

[ X o N o]

215

220

300

LI comoprn
Coue 4

OF Puid L8 cdue v
N2C UM=N2C UM+N2
COMPUTE THE % OF ESTIMATED BODY N2 CONTENT ELIMINA TED
PC TN2=( ( (N2CUM/1000)-PULN2 ) /N2C ONT)*100
COMPUTE THE METABOLIC RATE
BMR=C OSM*1362.4
TRANSFER THE SUMS TO SUMMARY VARIABLES
BRSUM=B RSUM+B RSM
N2SUM=N2SUM+N2 Sk
0TUSM=0 TDSM+02 TSM
NTDSM=NTDSM+N2 TSM
COMSM=COTDSMHC O TSM
IF( I8 TH. EQ.0)GO TO 500
WRITE THE 1 MINUTE INTERVAL AVERAGES
WRITE(7,943) IMIN,N2,02,002,N2VWT,N2AVT, N2CUM,PC TNZ , BMX
INITIALIZE VARIABLES
COUNT=0
BRSH=0,0
N2SM=0,0
N2TSM=0,0
021511=0.0
COTSM=0.,0
COSM=0.0
02SM=0.0
G0 TO 211
CONTINUE

5 MINUTE INTERVAL PARAMETERS FOR 5 MINUTE INTERVAL REPURT

IF(IANS.NE.'5') GO TO 400
WRITE(7,941)

READ (5, %) WEIGH T
WRITE(7,942)

RFAD (5,*)N2C ONT
WRITE(7,944)

READ (5,*)PULN2
WRITE(7,940)

INITIALIZE VARIABLES
IMIN=0

COUNT=0

N2CUM=0.0

CUMTIM=0.0

BRSM=0.0

N2SH=0. 0

COSM=0.0

02SM=0.0

N2 TSH=0.
02 TSM=
COTSM
BRSUM
N2SUM

TR

OCCCOC O
L2

READ A 5 MINUTE INTERVAL AND SUM THE PARAMETERS
DO 320,J=1,10000
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oRICEL Ly
OF POOR QUALITY

0164 310 READ(2,816) 18 TH,ELPST,BRVOL,BRN2V,02TID,N2TID,COTID

0loud IF(I8 TH.EQ.0) CG 0 315
0167 TMCN T=ELPS T-C UM Tuid
0168 IF(TMCNT,GT. 300)G0 TU 313

0170 311 B TH=I8 TH
G SUM THE BREATH AND N2 VOLUMES IN LITERS

0171 BRSM=B RSM+B RVOL
0172 N2 SMaN2 SH+B RNV
c COMPUTE THE 02 AND (02 VOLUME IN LITERS
0173 02VOL=02 TID*BRVOL
0174 COVOL=C 0 TID*BRVOL
¢ SUM THE 02 AND CG2 VOLUME
0175 U2SM=025M+02VOL
0176  OSM=C OSM+C OVOL
C SUM THE 02, CO2 AND N2 CONC ENTRA TIONS
0177 02 TSM=02 TSM+02 TID
0178 COTSM=COTSMC O TID
0179 N2 TSM=N2 TSH+N2 TID
0180 COUN T=C OUN T+1
0181 G0 TO 310
0182 313 IMIN=IMIN+5
0183 CUMTIM=CUMTIM+300
C CHANGE THE VOLUMES TO m)
0184 N2=N2SM* 1000
0185 022028171000
0186 C02=C 0SM*1000 |
C COMPUTE THE 5 MINUTE AVERAGE N2 CONS ENTRA TION }
0187 N2AVT=N2 TSM/COUNT ﬁ
M COMPUTE THE 5 MINUTE N2 ml/kg BODY WEIGHT
0188 N2VWT=N2/WEICHT
c COMPUTE THE CUMMULA TIVE N2 ELIMINA TED

0189 NZ2C UM=N2C UM+N2
COMPUTE THE *» OF ESTIMATED BOJY N2 CONTENT ELIMINA TED
PC TNZ2=( ( (N2CUM/1000)-PULN2)/N2CONT)*100
COMPUTE THE METAUBOLIC RATE
0191 BMR=(COSM/5)*1362.4
C TRANSFER THE SUMS T0 SUMMARY VARIABLES
0192 315 BRSUM=BRSUM+3RSH

0190

Lar BN o'}

‘ 0193 N2SUM=N2SUMEN2SM

0194 0 TOSM=0 TDSM+02 TSM
! 0195 NTDSM=N TDSHN2 TSM
| 0196 COTVSHEC ) TOSMAC O TSM

0197 IF (I3 TH.EQ.0)GO TO 500

c WRITE THE 5 MINUTE INTERVAL AVERAGES

| 0199 WRITE(7,943) IMIN, N2,02,002,N2VKT, N2AVT, N2CUM, PC TN2 , BMR
‘ c INITIALIZE VARIABLES

0200 COUNT=0

0201 BRSM=0.,

0202 N2SM=0.,0

0203 N2 TSM=0 0

0204 02 TSM=0.0

0206 COTSM=0.0

0206 COSM=0.0

0207 028M=0., 0

0203 G0 TO 311
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0209

0210

0212
0213
0214
0215
0216

0217
0218
0219
0221
0222
0223
0224
0226
0226
0227

0228
0230
0231

0232
0233
0234
023b
0236
0237
0238
0239
0240
0241

v242

0242
0244

0245
V246
0248

VAR
0250
0251
025

0283

[rieoN el

¢

(%3

<

(o3

» ne g
L\&('. VIR A

OF POOR QUALLI Y

320 CONTINJE

SHORT REPORT

IF(JANSONE.'S') GO TO 11
INITIALIZE VARIABLES

BRSUM=0. 0

N2SUM=0.0

NTDSM=0. 0

0TDSM=0,0

GOTOSM=U.0

READ RECORDS AND SUM PARAMETERS
DO 440,J=1,10000

READ (2,816) 1B ™, ELPS T, BRVOL,BRN2V, 02 TID, N2 TID,COTID
IF( I8 TH. EQ.0) GO TO 500

B TH=IB ™

B RSUM:=t RSUMHB RVOL

N2SUM=N2 SUMHB RN2V

0 TDSM=0 TDSM+Q2 TID
NTHSM=NTOSM+N2 TID
COTOSM=C 0 ISMC O TID

440 CONTINUE

CHECK FOR END OF DATA

IF{ELPST. EQ,0.0) GU TO 600
WRITE(7,95h)

B0 TO 670

GCOMPUTE AVEARAGES FOR SUMMARY
BRAVG=BRSUM/BTH

N2AVG=N2SUM/ B TH

0TDAVG=0 TOSM/ B TH
NTDAVG=NTDSM/ B TH
COTOAV=C QO TDSH/ BT

WRITE(7,961)

WRITE(7,962)

WRITE(7,963)BRAVGE, N2AVG, O TDAVG, NTDAVG,COTDAY
WRITE(7,964 )N2SUM

WRITE(7 )965)B TH

670 CLOSE(UNIT=2 ,DISP="SAVE")

TANS='
WRITE(7,972)
GHECK TU SEE IF THEY WANT TO READ ANOTHER FILE
ACCEPT 877, IANS
IF(IANS.EQ. IYS) GO T0 &
910 FURMAT(//lDX,'NITROGEN WASHOUT DA TA ANALYSIS',
L /,8X, ENTER FILENAME ON NHICH DATA IS STURED ',
2 /bX '(DEVICE FILENAME, TYPE): ',8)
920 FORMA T(/25X, " N2DA Th REPURT‘/)
921 FURMAT(/2X,30AL, T41,'AGE:
922 FDRMAT(/ZX SUBJECT Ib NUMB&R.
1 'TIME: 4X 5AL)
943 FORMAT(/”Y EXTERNAL TEMPERA TURE:

'GRAVITY: ', To8,11)
924 FORMAT(/2X, 'IMMERSION? ', T32,A3, T41,'BODY POSITION CODE:

400

500

600

700

VL1e, Tsa,'DATE: ',2X,3A1,A3,3A1)
', T24,11A1, TAL, ' STARTING ',

', T28,F7.2, T4L, EXTERNAL ',

\

T T

]

h.



TN

0254
0255
0256
02567

0268
0259
0260
0261

0262

0263

0264
0265

0266

0267
0268
0269
0270

0271
0272
0273
0274
0275
0276
0277
02738
0279
0280

ORigmne 5 Ly

OFi%An‘QJ&HTY

9251F0i{fu7x’r(1%.x 'AMBIENT PRESSURE: ',T28, F7.2,T41,'DRUG CODE: ',
9261F0iIS1I7\T(I%X "EXERCISE CODE: ',733,12,T41,'BREATH MIXTURE CODE: ',
927ir—‘0§§f|;\ﬁ2%x,‘uoov HYDRATION CODE: ', T33,12,T41,'AMBIENT GAS CODE: ',
928 FORMAT(/2X,"'SPECIAL CONDITION CODE: ',T33,12,T4L,'COMMENTS? ',
9291r0[{f1?\Tl(\%x 'COMMENTS: ')

930 FORMAT(2X,80A1)

T

935 FORMAT(5X, 14,r10,1 5(F10 5)

938 FORMAT(/ZX BREATH #! ELAPSED ',2X,'BREATH ',
1 2X,'N2 voL ! ,2X,'02 CONJ ',2X," N2 CONC ', |
2 &X'COZCO&'

3 /13K, TINE ',2X,'VOLUME' ,ZX,'/BREATH ',2X,
4 "/BREATH ' »2X, /BREATH ' zx 'JBREATH ',
5 /13X," (bEL) 2x,t (L) L,ex,t () oY)
939 FORMAT(/SX 'A FULL REPORT (F) GIVES BREATH BY BREATH PARAMETERS'
/5X,'A 1 MINUTE REPORT (1) GIVES PARAMETERS FOR 1 MINUTE '
'INTERVALS'
/5X,'A 5 MINUTE REPORT (5) GIVES PARAMETERS FOR 5 MINUTE ',
'INTERVALS'
/5X,"A SHURT REPORT (S) GIVES THE OVERALL AVERAGES',
//5)!,'00 YOU WANT A FULL REPORT (F), A I MINUTE REPORT {1),'
/5%,'A 6 MINUTE REPORT (5),0R A SHORT REPORT () ?',
/5%, " TYPE, (F/l/S/S) ',$)
940 FORMAT(/BX TIME‘,ZX N2 VOL/',2X,'02 VOL/',1X, '(:09 voL/',
11X, NZ/NEIUHT' 1X,'N2 CONC/',1X, 'CUMMUL.‘,ZX % OF EST.',2x,
2 'BMR' 2%, (min)',lx 'INTERVAL ,1X,' INTERVAL', %, NTERVAL'
32X, (m/kg)', 2x, ' INTERVAL',3X,'N2" .6X,' N2 (‘uNT UBT/AN Y,
4 /10)( Yml)', 5X “m)! 5x,'(m1) 23x,'(m'|)' 6x,' (3)')
941 FORMAT(/ZX 39HENTER THE SUBJEC T'S BODY WEIGHT IN kg: ,$)
942 FORh)dAT(/ZX ,52HENTER THE SUBJECT'S ESTIMATED N2 con TENT IN LITERS:
1,$
944 FORMAT(/2X,42HENTER THE SUBJECT'S ESTIMATED PULMONARY N2, j
1 20H CONTENT IN LITERS: ,$)
943 FORMAT(2X,13,1X,F9.2,1X,F9.2,F9.2,F9.5,F9.5,F9.2,F9.2,F9.2)
955 FORMAT(10X,'BAD END DATA')
961 FORMAT(/25X,'AVERAGES: ') ]
962 FORMAT(//4X ' BREATH ',4X, N2 VOLUME ',4X, .
1 'o2 com 24X, N2 CONC 4x 'c02 co !,
2 /4x 'VOLUME(L)', ax, /BREATH(L) JAX, ' JBREATH,
3 4X,'/BREATH',dX, '/BREATH' )
963 FORMAT(/SX,F7.5,6X,F7.5,5X,F8.5,3X,F8.5 3X,F8.5)
964 FORMAT(/2X,' TOTAL N2 VOLUME IN LITERS= ',F8.5) ;
965 FORMAT(/2X,' TOTAL # OF BREATHS= ',I6) |
972 FORWMAT(//,5X,'END OF DA TA..READ ANOTHER FILE (Y/N): ',$)
810 FORMAT(Q,30A1)
814 FORMAT(30AL1,8A1,11A1,12,F7.2,11,AL,12,F7.2,5(12),5A1,12,Al) ;
815 FCRMAT(80AL)
816 FORMAT(I4,F10.1,5(F10.5)) a
877 FORMA T(1AL)
END

O NCON SN =

e
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Local Varjables, .PSECT $DATA, Size = 001220 (

Name
AGE
ANSWER
BODPOS
BRSM
BRVOL
COSM
COTID
covoL
DRUGS
EXGRAYV
IANS
IMMERS
KCM

MC
NTDSM
N2AVT
N2SM
N2 TSM
0 DAVG
02AVT
02 TS
PULNZ2
TMCNT

Type Offset

)
R¥4
I*2
R¥4
R¥4
R¥4
k¥4
R¥4
I*2
I%2
L*1
L*1
Rk4
[*2
R*4
R¥4
R*4
R*4
R¥4
R¥4
R*4
Rx4
R*4

000670
000676
000654
0u0712
0V0716
001046
001144
000742
000660
000664
V0644
000645
000702
001066
001116
000752
000766
000772
001022
001006
001012
001062
001154

Name  Type Offset

AMGAS  I*2
BMR R*4
BRAVG R*4
BRSUM R*4
BT I*2
COTOAV R*4
COTSM R*4
co2 R*4
ELPST R*4
EXTEMP R*4
IBTH I*2
IYS L*1
KCMMTS L*1
MONTH R*4
N2 R*4
NZCONT R*4
N2SUM R*4
N2VOL R*4
0TOSM  R*4
02SM  R¥4
02VOL R*4
SPCCHND I*2
WEIGHT R*4

t,g‘“ggidlr‘p\ L
oF POt ©
328. words)
Name  Type
000650 AMPRES R*4
001056 BODHYD I*2
001174 BRN2V  R*4
001106 BRTMIX I*2
000672 COAVT R*4
000726 COTDSM R*4
000736 COUNT R*4
001170 CUMTIM R*4
001124 EXERCI I*2
001076 I [*2
001122 IMIN  I*2
000625 J I*2
000646 M I*2
(00706 NTDAVG R*4
J01160 N2AVG R*4
000756 N2CUM  R*4
001112 N2TID R*4
000776 N2VWT R*4
001026 02 R*4
001052 02TID R*4
001016 PC TN2 R*4
000666 TIMCNT R*4
001042
134

Offset
001102
000652
001130
000656
000722
000732
001150
000746
000662
001072
000674
001074
001070
001204
001200
000762
001140
001002
001164
001134
001032
001036
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Local and COMMON Arrays:

Nawme Trpe  Section Offset =-=--- Size===== Dimensions
COMMTS L*1 $DATA 000000 000500 ( 160.) (4,80
IDAT L*1 $DATA  0OU505 000010 ( 4.) (8)
IDCODE L*1 $OATA 000515 000013 ( 6.) (11)
IFIL L™ $DATA 000566 000037 ( 16.) (31)
INAM  L*1 $DATA 000530 000036 ( 15.) (30)
STRTIM L*1 $DATA  0V0500 000005 (  3.) (5)

Subroutines, Functions, Statement and Processor-Defined Functions:
Name Type Name Type Name Type Name Type Name  Type
SWAPDT R*4
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apy R
Jubyt vk

OFF%MKQQ

0001 SUBROUTINE SWAPD T{X,MONTH)

0002 LOGICAL*1 X(8)

0003 REAL*4 MONTH

0004 IF(X(1).EQ. '0 ANDLX(2).EQ.'1') MONTH='JAN!
0006 IF(X(1).EQ.'0' .AND. X{2).EQ.'2") MONTH='FEB’
0008 IF(X(1).EN,'0' AND.X(2).EQ."3') MONTH='MAR'
0010 IF(X(1).EQ. '0'.AND X(2).EQ.'4"') MONTH='APR'
0012 IF(X(1).EQ.'O'.AND.X(2).EQ.'5"') MONTH='MAY'
0014 IF(X(1).EQ.'0'.AND, X(2).EQ.'6') MONTH='JUN'
0015 IF(X(1).EQ.'0' LAND.X(2).EQ.'7") MONTH='JUL'
0018 IF(X(1).EQ.'0' .AND.X(2).EQ.'8"') MONTH='AUG'
0020 IF(X(1).EQ.'0'.AND.X(2).EQ.'9") MONTH='SEP'
0022 IF(X(1).EQ." '.AND.X(2).EQ.'1') MONTH='JAN'
0024 IF(X(1).EQ.' ' AND.X(2).EQ.'2') MONTH='FEB'
0026 IF(X(1). EQ " LAND.X(2).EQ.'3') MONTH='MAR'
0028 IF(X(1).EQ." '.AND.X(2).EQ.'4"') MONTH='APR'
0030 IF(X(1).EQ." 'L AND.X(2).EQ.'5"') MONTH='MAY'
0032 IF(X(1). EQ 'OAND.X(2).EQ.'6') MONTH='JUN'
0034 IF(X(1).EQ. ‘.AND X(2).EQ."'7') MONTH='JuL'
0036 IF(%(1).EQ." '.ANV,X(2).EQ.'8"') MONTH='AUG'
0038 IF(X(1).EQ.' '.AND.X(2).EQ.'9') MONTH='SEP'
0040 IF(X{1).EQ, '1 JAND.X(2).EQ.'0"') MONTH='OC T'
0042 IF(X(1).EQ.'1'.AND.X(2).EQ."1") MONTH='NOV'
0044 IF(X(1).EQ.'1'. AND.X(2).EQ.'2") MONTH='DEC"
0046 RETURN

0047 END

Local Variables, .PSECT $DATA, Size = 000004 ( 2. words)

Name  Type Offset Name  Type Offset Name  Type Offset

MONTH R*4 @ 000002
Local and COMMON Arrays:

Section Offset -w=wa- S{izemmnmn- Dimensions

Name Type
X 000000 000010 ( 4.) (8)

L*1 @ $DATA

TP T | e e
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’ 5.5 UPDATE PRUGRAM

0001

*

* % Kk ok Ok R o X % ¥k F kR F X ¥ ¥ ¥ ¥ X

* ok % % % ¥ * % *

* % A k * X ¥ X *

* * *

*

CGOOOO OO OO0 OO OO OO OO OO 00000 C OGO COOOO0O0On COOOOOoO o
* 3 * * F *

o

PROGRAM UPDA TE

TECHNOLOGY INCGRPORA TED
LIFE SCIENCES DIVISION

B

£y
led

OF POOR QUALITY

KAKKRRRARTKRRRRARRRRRRFR K TR TR TR TR TR R TR A NN KR KRN KRR R KRR AR K ke ko hkk

PROGRA'4 '%ME:D..QO..‘...IO..........UPDATE

PROGRAMMER:.l...'......I..l.'.l...“PENNY BUEKER
DATE:IlIC'...'I..I.l..‘.‘...O...Q‘.'DECEMBER 1981

B0 NS B L WD TR S D D N U R 6 W0 U6 Gk R e G Sl e W I W G G ML S M G Rl e AR WL BN an S S G T W N P B R e S W R R A Y W S W (e S YW S e S

COMPUTER SYSTEM:¢useuavevrsonnnannasLSI-11
OPERATING SYSTEM:............-...o..RT-11V4

WS e S G T G S S S S G S D WD W S B SN A R e WS S S A G Y S N G W P A U M B P O W W B S M G S ¢ B B R NG e T S e e B S

COMPILING SEQUEN E:

LSI: FORTRAN UPDATE

S T e S S W S Y T G S W S Y WP WM W WE W D B W U SO WO St Wb e b W S VD 6 B M N G G T SR WA A A G S W S et Sad b G e

LINKING SEQUENE:

LSI: LINK UPDATE

AR D M s S 4w % 9 S TS A W TS R T R W TH N R T T MG D B S A S ES e S e dn e S e S S S G A G S D A A S SE NP %S S B S W S SN W W OB N A e e

EXECUTION SFQUENCE:

RUN UPDATE

37

LR TR St e e P S T T R T T e S e e R T T
KRTRRRRRTRAAR AR DA RRRRRATN KR RRKR IR R R KRR RR TR AR A dehdokok ke ko ko ek dok ko

% %k oF o F ¥ ¥ *
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0002
0003
0004

0005

0006
0007

OR[Cew Peos
QF sji‘\\@’:‘z QD PR TSR

I T L D e T
¢

C PROGRAM UPDA TE TAKES PREVIOUSLY COLLEC TED, UNFORMA TTED
¢ N2 DATA AND WRITES A FORMATIED FILE FOR A REPORT BY

¢ NZDA TA PROGRAM

C

¢ VARIABLES USE

¢ AGE SUBJEC T'S AGE

C AMGA S CODE FOR AMBIENT GAS COMPOSITION

C AMPRES AMBIENT PRESSURE IN MM HG

C BODHYD CODE FOR BODY HYDRATION

C BODPOS CODE FOR BODY PUSITION

C BRNZV N2 VOLUME OF BREATH

¢ BRTMIX CODE FOR BREATHING MIXTURE

C BRVOL VOLUME OF BREAT

C COTID C02 CONC ENTRATION OF BREATH

C DRUGS CODE FOR DRUGS

C ELPST ELAPSED TIME

¢ EXERCI CODE FOR EXERCISE PROTOCOL

¢ EXGRAV EXTERMAL GRAVITY (1, 0)

C EXTEMP EXTERNAL TEMPERA TURE DEGREES C ENTIGRADE
G I INDEX COUNTER

C IBTH BREATH NUMBER

C IDMY DUMMY INTEGER ZERO END OF DATA TAG
C IMMERS IMMERSION (YES/NO)

C J INDEX C OUNTER

C KCMMTS COMMENTS (YES/NO)

C N2TID N2 CONC ENTRATION OF BREATH

C 02TID 02 CONC ENTRATION OF BREATH

C RO MY DUMMY REAL ZERO END OF DATA TAG

g SPCOND CODE FOR OTHER SPEC IAL CONDITIONS
¢ ARRAY USE

C COMMTS SEC TION FOR OPTIONAL COMMENTS

¢ IDAT OLD INTEGER ARRAY FOR DATE

C IDC ODE SUBJEC T IDENTIFICATION NUMBER

C IFIL FILE NAME

C INAM NAME OF SUBJECT

¢ LDAT NEW LOGICAL ARRAY FOR DATE

C STRTIM STARTING TIME OF DAY

C

LOGICAL*1 IDGODE(11),IMMERS,STRTIM(5),KCMMTS,

1 COMMTS(4,80),IFIL(20),IFIL2(20),LNAM(30)
INTEGER*2 INAM(15),IDAT(3),EXGRAV,BODPOS,

L DRUGS,EXERCI,BRTMIX,B00HYD ,AMGAS, SPCOND, IB TH,AGE
REAL*4 EXTEMP,AMPRES,ELPST,BRVOL,BRN2V,02TID,

1 N2TID,COTID

EQUIVALENC E (INAM,LNAM)
INITIALIZE NEW VARIABLES

(@ XeRe a0

DO 20 J=1,11
20 IDCODE(J)="

1
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0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027

0023
0029
0030
0031
0032
0033
0034
0035

0036
ou37

0038

0039
0040

0041
0043
0044
0045
0046
0047
0048
0049
0050
0usl
0052

0063

C
C

ORIGINAL PACE IS
IMMERS=" OF POOR QUALITY

pu 30 J=1,5
30 STRTIM(J '
KC MMTS="

DO 40 J=
40 LNAM(J )=
D0 80 I=
I

) !
1,30
11

DO 8V J
80 COMMTS(
AGE=0
EXGRAV=0
BODPOS=0
DRUGS=0
EXERC I=0
BRMIX=0
BODHYD=0
AMGA S=0
SPC OND=0
EXTEMP=0.0
AMPRES=0.0

1,4
1,80
)=t

’
s
J

u

WRITE(7,917)

READ(5, RlO) M, (IFIL(J),Jd=1,M)

1F1L(M:+1 )-

WRITE(7,918)

READ(S,BIO) Mo, (IFIL2(J),Jd=1,M)

IFIL2(MC+1)=0

OPEN(UNIT=1, TYPE='0OLD' ,NAME=IFIL,FORM="'UNFORMATTED ')
OPEN(UNIT=2, TYPE='NEW' ,NAME=IFIL2,FORM='FORMATTED')

READ(1)INAM,IDA T
NRITE(2,914)(LNAM(I),I=1,30),IDA T(1),'-',
1 IbAT(2),'-',IDAT(3),(IDCODE(I),I=1,11),
2 AGE,EXTEMP, EXGRAV IMMERS, BODPOS,AMPRES,DRUGS, EXERCI,
3 BR]MIX 30DHYD AHGAS (STRTIM(I) I=1,5) ,SPCOND ,KCMMTS
DO 90 I=1 4
90 WRITE(2, 915)(COMMTS( ,J),d=1
100 READ(1, END= 150,ERR=150)IB TH, LPST BRVOL,BRN2V,02TID,
1 N2TID ,COTID
IF(IBTH.EQ.0)GO TO 200
WRITE(2,916)IB TH,ELPST,BRVOL ,BRN2V,02TID,N2TID,COTID
G0 TO 100
150 IBTH=0
ELPST=0.
BRVOL=0.
BRN2V=0,
02TID=0.
N2TID=0.
COTID=0.
200 WRITE(2,916)IBTH,ELPST,3RVOL,BRN2V,02TID,N2TID,COTID

300 CLOSE(UNIT=1,DISP="SAVE')
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{

0054

0055

0056
0067
0058

0059

0060
0061
0062

CLOSE(UNIT=2,DISP='SAVE')

914 FORMAT(30AL
1 5A1,12,A

1

915 FORMAT(80AL)
916 FORMAT(14,F10.1,5(F10.5))

917 FORMAT(/5X,'ENTER FILENAME ON WHICH DATA IS STORED ',

1 /10X,'(DEVICE:FILENAME. TYPE): ',$)
918 FORMAT(/5X,'ENTER FILENAME ON WHICH DATA IS TO BE PLACER °*,
1 /10X, (DEVIC E:FILENAME. TYPE): ',$)
919 FORMAT(14,F10.1,4(F10.5))
810 FORMAT(Q,20A1)

END

e

A

o
Tl v

.
OoF
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FORTRAN 1V

Storage Map for Program Unit UPDATE
Size = 000754

Local Variables, .PSECT $DATA,

Name
AGE [*2
BODHYD I*2
BRMIX I*2
DRUGS I*2
EXGRAY [*2
IBTH I*2
KCMMTS L*1
02TID R*4

Local and COMMON Arrays:

Name

COMMTS L*1
IDAT I*2
IDCODE L*1
IFIL ¥
IFILZ L*1
INAM  I*2
LNAM  L*1
STRTIM L*1

Type

Type

Of fset
0V0700
00V670
00V666
000662
000656
000676
000655
000726

Section

DA TA
$DA TA
SDA TA
$DA TA
$OA TA
$DA TA
SDA TA
$DA TA

Name
AMGAS
BODPOS
BRYOL
ELPST
EXTEMP
IMMERS
MG
SPCOND

Offset
000020
000626
002000
000520
000544
000570
000570
000013

3 }“ﬁxw\n‘, ..
QN:ML‘J{"‘&L 3

OF PCoR QUi

Type

I*2
I*2
R¥4
R*4
R¥4
L*1
I*2
I%2

000500

- -

Offset

000672
000660
000716
000712
000702
000654
000746
000674

000006
000013

000024
000036
000036
000005

1
(
%
000024 %
(
(
(

141
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246. words)

Name
AMPRES RX4
BRN2YV R*4
COTID R*4
EXERCI I*2
I I*2
J [*2
N2TID R*4
Dimensions
(3}

(11)

(20)

(20)

(15)

(30)

(5)

Type Offset

000706
000722
000736
000664
000744
000742
000732




6.0 SAMPLE RUNS WITH INPUT AND OUTPUT
6.1 PERSONAL DATA INPUT PROGRAM
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ORIGINAL PAGE 1S
OF POOR QUALITY.

SFUN DY1:PDT e

SITRC T UASHOUT PERSOMAL DATA INPUT PROGRAN
FILENANE ON WHICH TD STORE DATA

PEVICE FILEMAME.TYPE = SY!TEST.PDI
roenTIFTcATION NumeER ofF THE SukJECT Oox-xx-xxxx ¢ [N
DATE (MM=DD-YY)  07-08-82
DATE OF BIRTH (HM-D0-YY) : [
AGE IN YEARS? 34
SEX (M/F)E M

HEIGHT IN CHM! 178

NUDE WETGHT IN KG! 783

IS % BODY FAT EXPLICITLY KNOWN (Y/N)7 YU

ENTER % RODY FATS: 19

15 BONY COMPOSITION TO BE MEASURED RY WATER IMMERSION (Y/N)7 Y
WATER TEMFERATURE I'' CENTIGRADE! 34
WATER DENSITY IN KG/LS 988
RESTDUAL VOLUME TN LI 1.3
WETGHT OF UNDERWATER CHAIR IN KG! 3.1
ENTER THE NUMKBER OF TRIALS Fr ! UNDERWATER WEIGHT: 10

TRTAL UHDERWATER WETGHT IN KGI! 4

—_

TRIAL

ro

UNDERWATER WETGHT TN KG: 4

TRIAL 32 UMDERUATER WETGHT TN KEG: S

TRIAL 4 UNUFRUATER WETGHT IN KGT 5
TRLIAI S UNOFRUATER WETGOHT IN KGT 4
TRIAI 6 UNDFRUATER WETGHT IN KG!S5
TRIAI T OUNDERUATER WEIGHT TN FGE S

TRIAL 8 UMNDERUA'ER WEIGHT IN KG! A

TRI#AL 7 UNDNERUATER WETGHT IN KG: 5

TRIAL 10 UNDERUWATEFR WwLSIOHT TN KG: 4

I DATE OF mEASUFEMENYS (MM~TD=-YY 1 1 =53
— - - b“




IS RBODY

gonly SILE

COMFUSLITION TO EBE MEASURED

USED (RALD)T? R

FNTER THE NUMEBER OF MEASUREMENTS RECORDED?
MEASUREMENT 1 BTCEFS IN MAI 105
MEASUREMENT 2 BICEFS IN MM: 195
MEASURCHMENT 3 RICEFS IN MM: 14
MEASHREMENT 1 TRICEFS IN MM 9
NEASUREMENT 2 TRICEFS IN MM @
MEASUREMENT 3 TRICEFS IN MM: 10
MEASUREMENT 1 SURSCAFLULAR IN MM: 9

MEASUREMENT 2

MEASUREMENT 3

MEASUREMENT 1

MEASLIREMENT 2

MEASURENENT 3

DATE

[S BODY

oy

LNTER

MEASHIREMENT 1

MEA!

i

OF MEASUREMENTS

SIDE

SURSCAFULAR IN MMI 5
SUESCAFPULAR IN MM! 4
SUFRATLIAC IN MM! 18
SUFRATLTAC IN mMM: 19
SUFRATILIAC IN MM! 18

(MM=-DD=-YY)$ 12-16-82

COMPOSTTION TO RBE MEASURED
USED <(R/LYT R
OF MEASUREMENTS

THE NUMBER RECORDED S

MINCLAVICULAR IN MM 5

WREMENT 2 MIDCLAVICULAR IN MM 9
SUREMENT 3 MIDCLAVICOLAR IN MM 4
SUREMENT 1 UNEBILICUS TN MM: 11
URENENT 2 UnBILTCUS (N MMI 10
MEASUREMENT I UMBILICLS IN MM 10

UREMED 1 ANTERIOR MID=THIGH TN pM!
SUREME 4 A TERTOR miD-THIGH TH Mg
UREMENT ANTERTOR MID=THIGH TN MM}
OF MEASLIREMENTE (MM=U =Ty |
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BY SKINFOLD FROCESS I

HY SKINFOLD

{

11

)

FROCESS 11

(Y/NDT Y

ORIGINAL PAGE I3
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AT 1
" o

A

ORIGINAL PAGE 1S |

OF POOR QUALITY %

Al TGN FAFER Td TOF OF FPAGE AND MIT CAKKRIAGE RETURN

FERSONAL CHARACTERISTICS FROFILE

sueJECT DATA FILE SYITEST.POI
BATE 08 JUL =32 MALE AGE 34

.
MEIGHT  178.0 OM % BODY FAT 15.0 % |
NI

. WE TGHT 78.0 KG pATE OF BIRTH [ |

; 3

: EODY COMPOSITION EVALUATIONS
o e WATER IMMERSION FROCESS —=——=m—meememcccccceccea-

f NUDE WETGHT 78,00 KG WATER TEMPERATURE 34.00 C |
FESTDUAL VOLUNE 1,30 L WATER DENSITY 0,99 KG/L 1
UNDERWATER CHAIR WEIGHT 3,10 KG DATE 22-NEC-81 |

4
UNDERWATER WEIGHT (KG) AVERAGE UNDERWATER WEIGHT =  4.70 KG
TRIAL WETGHT (KG) TRIAL WETGHT (KG)
1 4.00 2 4,00
3 .00 1 5,00
5 4,00 5,00 |
7 S.00 S &.00 11
¢ 5,00 10 4,00 |
WATER WEIGHT 1.460 KG EOQLY VOLLIME 76.03 L
EOTY NENSITY 1.026 KG/L % EBOLDY FAT Q.48 % ‘

i

;

r
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- —— - - -

HODY SIDE USED  RIGHT DATE
TRIAL MEASUREMENTS IN MM
RICEFS TRICEPS SUBSCAFULAR
1 15.00 2,00 5.00
2 15.00 ¢.00 5.00
3 14,00 10,00 4.00
MEAN 14.487 $.33 4.67
BODY DENSITY 1.05% NG/L % BODY
——————————————————————— SKINFOLD FPROCESS IT  ~-==wm=
DY SIDE USED  RIGHT DATE

TRIAL

MIDCLAVICULAR

1

“
-~

3

MNEAN

5.00

5,00

4,00

bl

4,67

BODY DENSITY

RODY

-

VL UME

RODY FAT

ToTal

Bony

ORICI
OF POOR QUALITY

SNINFOLD PROCESS T

MEASUREMENTS IN MM

NAL PAGE IS

- - -

18-DEC-82

SUPRAILIAC

18.00

19.00
18.00
18,33

FAT 19.05 X

25-DEC-82

UMBILICUS ANTERIOR MID-THIGH
11.00 | 11.00
10.00 11.00
10.00 12.00
10,33 11.33
1.079 KG/L % BQDY FAT 8.57 X
- == NUTRLTION JOLURNAL FORMULA o on o es mm o mom o o mio i o m e o - -
74,22 | LRy DENSITY 1.051 KG/L
21:.20 X % FAT FREE HMASS 78,80 %
WATER 98.15 X
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PR T TN, STy ey S ant R -

| ——————— NITROGEN CONTENT DATA ==mememeeoe—.- —————— —————

KNOWN WATER SKINFOLD  SKINFOLD NUTRITION
¥ RODY FAT  IMMERSION FROCESS I FROCESS 11 JOURNAL

| X RODY FAT 15.00 22,48 19,05 8.57 21.29

CFAT WEIGHT (KB) 11,70 25,34 14,86 6.68 16,54 |
|
FAT FREE MASS (KRG) 66,30 52,44 63,14 71.32 61.46
LFAN BODY I
CWATER MASS (KG) 47.74 37,92 45,46 51.35 44,28 |
UOLUME OF FAT (L) 13,00 28,15 16.51 7,42 18,38
UDLUME LEAN
BODY WATER (L) 48.06 39.17 45.77 51,70 44,55 ‘
!
NITROGEN IN FAT (L) 0.871 1.886 1,106 0,497 1.231 -
NITRUGEN TN
LEAN RODY WATER (L) 0.625 0,496 0.595 0.672 0.579
TOTAL BODY |
NITROGEN (L) 1.496 2,393 1.701 1,169 1.310
NITROGEN/G

BRODY WELIGHT (L) 0.01v2 QG305 0.0218 0.0150 0.0232

ORIGINAL PA
OF POOR QUALITY
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ORIGINAL PAGE 13 |
OR QUALITY
6.2 DECOMPRESSION DA TA PROGRAM OF POOR Q
JRUN DY1INECDAY
DECOMPREGSLION EXPERIENCE DATA PROGRAN

FILENANE ON WHICH TO STORE DATA
DEVICE:FTILENAME .TYPE= SYITEST.DEC

SUBIECT TDRENTIFICATION NUMBER (XXX XX XXXX) ! —
TEST NUMBER (XxXX)?! 01

FTEST DATE (MM-DD-YY>Y! 07-00 Q2

HOW MANY FHASES (xXx»d 2

INITIAL FN2 (PSI) (XX .XX)?! 11.2

FN2 DURTNG WASHOUT s FHASE 1T (PST) (XX.XX)¥$ @

CURATION OF WASHOUTs FHASE T (MIN) (XXxx3! 8o

FND DNURING WASHOUIT e FHASE T (PST) (XX.XxX)

NURATION QF WASHOUTs FHASE 1 (MIN) (XXXX)

.o

FINAL FPRESSURE (FST1A) (XX, XX)?! &,
TEMPERATURE IN CENTIGRADE (XX ]
TIME OF FINAL DECTPRESSION (HHIMMY: 120100
TIME OF RECOMPRESSTION (HHIMM)Y ! 14140
EXERCISE LEUVFIL

LOu A00 800 RTU/MR

MmN S00 =1 BETU/NRK
HIGH 140 LTU, MK ANMD b Uy

Kt IRBLES FPRESENT (YZ7N) ™ Y
JeADE DF RUNRLES ¢ ENTER O FDR NOT ORSFEFRUEDND
T T M WONNSE T WA DF HiMMN) |
TIRE OF O | WWa (b ]
\ i ) 1 | M )
T M i | | }
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ORIGINAL PAGE IS
OF POOR QUhUTY
GRADE 7 RURRLES 3 ENTER O FOR NOT ORSERVED
TIME OF REMISSION GRADE 1 (HMiIimMM): 15100
TIME OF REMISSTION GRADNE 2 (HMIfiM) ! ©
TINE OF REMISSTON GRADE X (HHImMM) ! O
TIME OF REMISSTON GRADNE 4 (HHIMM): O

GRADE OF BURRLES FHNTER O FOR NOT OBRSERVED

.o

FREGSIIRE AT REMISSION GRADE 1 (FSTA) (XX XX)! 10

FRESSURE AT REMISSION GRADE

rJ

(FSTA) (XX.XX)? O
FRESSURE AT REMISSTON GRADE 3 (FSIA) (XX, XX)! O
FRESSURE AT REMISSION GRADE 4 (PSIA) (XX, XX)3 O
WERE ERENDS FRESENT (Y/N)T Y

BENDS LOCATION (TEXT)! LEFT ELEBOW

GRADE OF BENNS ¢ ENTER O FOR NQT QEBSERUVED
TTME OF NNSET GRATE 1 (MH:MM) ! 14:00

TIME OF ONSET GRADE

rJ

(HHIMM) !
TIME OF ONSET GRADE 3 (HHInMM) D O

TIME OF NONSET GRADE 4 (HHIMMI! O

GRADE 0OF BENDS @ ENTER O FOR NOT OBSERVEL
TIME OF REMISSION GRADE 1 (HHIMM) P 123150
TIME OF REMISSION GRADE 2 (HHIMM) @
TIME OF REMISSTION GRADE 3 (HHIMMYL: O

TIME OF REMISSINN GRANDE & (MHIMM) ! )

GRADE OF RENDS ! ENTER O FOR NOT OESERVED
FRESSURE A FREMISSTON FADE i 1y i Xy 1
F SLIF ! f I N GRENE FOTAD Yy (
R LDRE AT REMI f il E 3 (FS1
FE INF ] > 1 | I 1 {




FOR 180 MIN TISSUE
FOR 240 MIN TISSUE
FOR 340 MIN TISSUE
DECOMPRESSTION RATIO AT TIME
FOR 180 MIN TISSUE
FOR 240 MIN TISSUE

FOR 3480 MIN TISSUF

LECOMFRESSTON DATA OUTFUT

succecT + [ o' 08-JuL-82?

NITROGEN FRESSURE AT TIME OF FINAL DECOMPRESSION

.
-

:

ORIGINAL PAGE 15 |
OF POOR QuALITY

10.00 PFSI
10.24 FSI

10,52 P8I

OF FINAL DECONPRESSTON

..

ExY




+RUN

1
PROGR
2
3
4

3
UNTIL

)

ORIGINAL PAGE IS
OF POOR QUALITY

6.3 NITROGEN WASHOUT PROGRAM

N2WASH

N2 WASHOUT

INSTRUCTIONS ?

TESTLOAD N2WASH HAS & PHASES

DATA CONSTANTS--ALLOWS USER

MODIFICATION OF CAL-GAS X"S. OTHERWISE

AN USES DEFAULT VALUES.
INITIALIZATION--ENTER HEADER INFORMATION
CALIBRATE MASS SPECTROMETER
CALIBRATE FLOW METER

TEST DATA--SAMFLES TEST DATA CONTINUULSLY
USER TERMINATES

TERNINATE--RETURNS CONTROL TO SYSTEM MONITOR

ENTER ® & RETURN

PHASE 1 DATA CONSTANTS
TO LEAVE VALUE UNCHANGED, ENTER
N & RETURN. TO CHANGE, ENTER Y
3 RETURN. GET “NEV VALUE" PRONPT,
ENTER NEV VALUE 3 RETURN

CALPCT(1,1)= 79.00
CALPCT(2,1)= 21.00
CALPCT(3,1)= 0.05
CALPCT(1,2)= 0.00
CALPCT(2,2)=7"99.99
CALPCT(3,2)= 0.00
CALPCT(1,3)= 9.31Y
¥ VALUE =8.010
CALPCT(2,3)= 82.69Y
¥ VALUE =84.99
CALPCT(3,3)= 7.99Y

NEU VALUE =5.004

SANPLE RATE= 25/SECY

NEV VALUE =13

BREATH GATE= 13.
END OF PHASE 1 -

NTER NEV PHASE # 2
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PHASE 2 INITIALIZATION

DATE (MN-DD-YY): 03-09-82

SUBJECT NAME : JOHN SNITH

susJecT IDENTIFICATION # (xxx-xx-xxxx): [N R

SUBJECT AGE (YEARS AS OF THIS DATE): 22

EXTERAL TEMPERATURE IN CENTIGRADE (XX.X): 35

EXTERNAL sﬁavxrv (1,00 1

IS SUBJECT IMMERSED (Y/N): N

ENTER CODE FOR BODY POSITION (O FOR NO DATa OR 1-99): 0
AMBIENT PRESSURE IN MM HG (XXX.X): 760

ENTER CODE FOR DRUGS (O FOR NN DATA OR 1-99): 0

ENTER CODE FOR EXERCISE PROTOCOL (O FOR NO DATA OR 1-99): O
ENTER CODE FOR BREATHING MIXTURE (0 FOR NO DATA OR 1-99): O
ENTER CODE FOR BODY HYDRATION (0 FOR NO DATA OR 1-99): 0
ENTER CODE FOR AMBIENT GAS COMPOSITION (O FOR NO DATA OR 1-99): 0
STARTING TINE OF DAY (HH:MM): 08:00

ENTER CODE FOR OTHER SPECIAL CONDITIONS (0 FOR WO DATA OR 1-99): Q

ARE THERE ANY COMMENTS TO RECORD(Y/N)? Y

TO ENTER CONMENTS HIT CARRIAGE RETURN THEW ENTER UF TO 4 LINES OF COMNENT
?TIS 1S THE FIRST LINE OF A TEST

TTHIS 1S THE SECOND LINE OF A TEST

?THIS IS ANOTHER TEST LINE

?T1S 1S THE LAST LINE FOR ENTERING TEXT.

END OF PHASE 2
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NTER NEV PHASE # 3
ORIGINAL PAGEC 9

PHASE 3 NASS SPEC CALIBRATION OF POOR QUALITY

VERIFY CAL GASES ARE OPEN
SET MASS SPEC FUNCTION TO “AUTO"
PAUSE -- SELECT N-2 0-10X. RETURN

PAUSE -~ SELECT N-2 0-100X. RETURN

NITROGEN, HI-RANGE

CTs-1 CTs-2 SLOPE INTCPT
1601.49 121.3¢ 0.050 =0.493
NITROGEN, LO-RANGE
CTs-1 C15-2 SLOPE INTCPT
16%1.81 -0.27 0.005 0.001
OXYGEN ¥
CTs-1 CT18-2 SLOPE INTCPT
20‘7-00 "'3.27 0.056 '13.&&*
CARBON DIOXIDE
CTs-1 CT18-2 SLOPE INTCFT
1036.52 -0.64 0.005 [UNVIVK |

END OF PHASE 3
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NTER NEV PHASE W 4 ,1

PHASE 4 FLOW METER CALIBRATION | | .
PAUSE -- ZERO SPIROMETER.RETURN THANK YOU | |

SPIRONETER |
CT8-1 C15-2 SLOPE IniCPY
460.93 30.43 0.002 =350.426

END OF PHASE 4
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NTER NEU PHASE 0 5
SELECT N-2 0-100Z RANGE.
RETURN TO START.

TO STOP AT ANY TIME, ENTER S & RETURN.

1 9.0 2.517219  0.32105 0.12754
2 17.0 2.77444  0.32822 0.11830
3 29.0 3.02292 0.20593 0.04812
4 40.0 2.935325 0.13357 0.04523
3 30.0 2.448571  0.06849 0.02784

1 NIN N2(L) 1.05747  N2TOT  1.05747

SELECT N-2 0-10X RANGE

é 63.0 2.08422 0.03345 0.01405
7 72,0 2.46863 0.05014 0.02031
8 85.0 2.34334 0.03402 0.01414
9 97.0 2.02381 0.0211% 0.01047
10 108.0 2.05873 0.01837 0.00892
n 120.0 2.19856 0.01782 0.00811

2 NIN N2(L) 0.17699  N2TOT  1.23444
12 128.0 1.82779 0.01440 0.00788
13 132.0  1.39287 0.01011  0.00724
14 146.0  1.56421 0.00942 0.00402
13 155.0  1.17964  0.00696 0.00590
16 157.0  1.17736 0.00011  0.00009
17 165.0  1.45856 0.00744  0,00441
18 173.0  1.78037 0.00832 0.00447

3 MIN N2(L) 0.05695 N2TOT  1.29141
19 183.0 1.56372 0.00624 0.00399
20 193.0  1.42941  0.00547 0.00383
21 201.0 1.08268 0.00432 0.00399
22 204.0 1.08333  0.00005 0.00005
23 211.0  1.45686  0.00474  0.0032¢
24 220.0  1.31297  0.00423 0.0032:
25 228.0 1.27058 0.00403 0.00317
26 237.0  1.32840 0.00382 0.00287

4 NIN N2(L) 0.03292 N2TOT  1.32433
27 248.0 1,32%80 0.00391  0.00295
28 256.0 1.22592 0.00348 0.0vlés
29 264.0 1.21098  G.00328  0.00:7)
30 273.0 1.19766 0.00338 0.0vluZ
n 282.0 1.27091  0.00345 0.00:88
32 290.0 1.34025 0.00370 0.(.078
33 299.0 1.55187 0.00416 O.vu:bs

S AMIN N2(L) 0.02556  N2TOT  1.34989
34 308.0 1.44159 0.00384 0.00256
35 316.0  1.20903  0.00307 0.00254
36 . 325.0 1.21488 0.00306 0.00252
37 334.0 1.27188 0.00322 0.00253
38 JA3.0  1.14439  0.00287 0.002%1
39 350.0 0.99904 0,00230 O.vu.30
40 360.0 1.10623 0.00208 0.vJidy

6 NIN N2(L) 0.02044  N2TOT 1.37033
A1 367.0  1.12036 0.00225 0.uv.200
42 373.0  1.24167 0.00274  OQ.vvoll
LR} 383.0 1.14131  0.00191  0.001&8
44 390.0 1.20010 0.00241  0.00217
43 396.0 0.14559 0.00022 0.00132
4é 398.0 0.14831 0.00001 0.00004
LV 406.0 1.79222 0.00388 0.00214
48 4140 1,18397 0.00273 0.00231
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o POOR ¢
7 NIN N2(L) 0.01635  N2TOT  1,38468 .

49 4200 111711 0.00249  0.00223

50 430.0 1.19436 0.00246  0.00205

S 438.0 1.30323  0.00290 0.00222

52 446.0  1.13595  0.00210  0.00185

3 454.0 1.18483  0.00228 0.00193 ORIGINAL PACE 1S ]
S5 472.0  1.34025  0.00270  0.00202 -

56  480.0 1.20887 0.00229 0.00189 i
8 NIN N2(L) 0.01930  N2TOT  1.40597 |
w2 AB9.0  1.19718  0.00230  0.00192
S8 496.0 1.i3430 0.00216 0.00187
59  S05.0 1.13238 0.00209 0.00185
60  S13.0  1.24928  0.00244  0.00192
61 S515.0 1.26457  0.00010  0.00008
62 522,0 1.33863  0.00241  0.00180 |
63 531.0 1.33928 0.00233 0.00174 ‘
64 540.0 1.27822 0.00192 0.00150

9 NIN N2(L) 0.01576  N2TOT  1.42173
65  SA7.0  1.12426 0.00186  0.00164
66  555.0 1.04370 0.00175  0.00168
67  562.0 0.97712  0.0015  0.00149
~ 571.0  1.04906 0.00182 0.00173
%78.0 1.02259 0.00'72  0.00148
A 1.19571  0.00207  0.00173
02034 0.00180  0.00168

= ATOT  1.43440
. A0209  0.00172

1252 10611, °°°?]:§ |
177 NIN N2(L) 0.001~.
1253 10622.0 1.44ve.
1254 106320 1.21001 v.
1255 10640.0 1.20221  0.000z.
1256 10853.0 1.55836 0.00032 ..
1257  10664.0 1.48544  0.00030  v.ov0iy
1258  10673.0 1.13205 0.00028  0.uuvi
178 NIN N2(L) 0.00174  N2TOT  2.17932
1259  10683.0 0.82219  0.00015  4.(0013
1260  10685.0 0.00000 0.00000 0. vutu
1261 10696.0 1.74007 0.00043  0.05025
1262 10709.0 1.52344  0,00031  0.00021
1263 10721.0 1.,42649  0.00029  0.00020
1264 10731.0 1.27074  0.00026  0.00020
1265 10733.0 0.08211 0.00000 0.00003
179 MIN N2(L) 0.00145  N2TOT  2.18077
1266 10742.0 0.87919  0.00016 0.00018
1247 10752.0 1.79904  0.00051  0.00023
1248 10763.0 1,34236 0.00030  .A0023
1269 10774.0 2.00254  0.00047  0.0004
1270 10785.0 1.68434  ©.00034  0.00020
1271 10797.0 1.75503  0.00036  0.00021
§180 NIN N2(L) 0.00215  N210T  2.16292

END OF PHASE S
NTER NEW PHASE ¥ &

STOP -- BYE
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HITROGEN WASHOUT DATA AMALYSIS

ENTEF FILEHNAME ON WHICH
(NEVICEIFILENAME .TYFE) ¢

A FULL REFORT (F) GIVES

DATH IS STOREN
OY1 P TERWWL N2

BEREATH BY RREATH FARAME TERS

A 1 MINUTE REFORT (1) GIVES FARAMETERS FOR 1 MINUTE INTERVALS

A S MINUTE REPORT (5) GIVES FPARAMETERS FOR % mMINUTE INTERVAL

A SHORT REFORT (S) GIVES THE OVERALL AVERAGES

no you WAMT A FULL REFORT (F)y A 1 MINUTE REFOET (1)

A S MINUTE REFORT (S),0R A SHORT REFURT (S35 7
TYPE (FAL/SYS)Y F
FAUSE -~  ADVANCE CARRIAGE TF DESIRED. RETURN
N2DATA REFORT
TEFWWL AGE! 0 DATES

SUBJECT I NUMEBER:®
EXTERNAL TEMFERATURE?
[MMERSTON®

AMBIENT PRESSURE S
EXERCISE CODE:?

BODY HYDRATTILN CODE:

SEECTAL COMDITION CODRE:

COMMRENTSE

STARTING TIME?

V.00 EXTERNAL oRAVITTY?
o EODY FOSITION CODRE:
0.00 pRUG CODE:
0 BFEATH MIXTURE CODE:
0 AMRIENT GAS CODES
0 COMNENTS?

)

1-DEC-31




GREATH ELAFSE
TInE
(SeC)
1 ?.0
3 29.0
B 40,0
) 90.0
& 63.0
7 72.0
a 895.0
< 7.0
10 108.0
12 128.0
13 137.0
14 146.C
1S 155.0
146 1570
17 165.0
18 173.0
o8 183.0
fO0T,.0
liw
1:58 luo. .
1259 10483.0
12460 10685.0
1261 106926.0
1262 10709.0
12463 10721.0
12464 10731.0
1265 10733,
12464 10742 ,0
12867 10752.0
1268 10763.0
1269 10774.0
1270 10785.0
1271 10797.1D
ERCATH N2
UDLLUAF L) F
1.2714;
f TOTAL N2 YOLLIME
:
é TOTAL, & OF BRREATHS=
END OF DATALF

I BEREATH
UL UME
L)
917219
2.77444
<.0229“

9¢I?“
4571
2.08423
2.846863
2543324
2.02381
LOSR7Z
~.1°Q &
1.82779
1,39287
1.56421
1.17%64
1.17736
1.465856
1.,78037
1,56372
1.42%41
C NZReE

Ve o

0.,00000
1.76007
1.52344
1.42549
1.27074
0.08211
0.87917%
1.79904
1,342364
2.00294

1 ouC\"-‘.“

1.75503

OR \.(.\.AL F‘ﬂ~ = ‘s
OF POOR QUALITY

N2 UL
/BREATH
€L3

Q. 321049
0.,22822
0.20593
0.,13357
0,06869
0.0%345
0.05014
0.03602
0.02117
0.01837
0.01782
0.,01440
0,01011
0.00942
0.,0046%6
0.00011
0.00764
0.00832
0.004624
0.00947
0.00432
N,0000%

-

Q.00 4.
0.00021
0.,00029
0.00026
Q.00000
Q,.00016
0,00051
0,00030
0,00047
0.00034
0,000346

AVERAGES!

UOL LImE
FEATHL)

+ 00172

IN LITERS=

1271

YEAD ANOTHER

N2 Conc
FEREATH

0.947073

'.1'..-. \“?

FILE (Y

N2 Conc
HEEATH

0 21241
U -\.’l J’a
0.88528
0.90448
0., 22549
Q.245%23
Q.973448
Q. 74588
0.759163
0.253508
C.2484G7
0. 74779
Q.944L746
0.925191
0.94392
0.89791
0.99518
0.925117
0 (9&‘ “')l‘:
0,925516
00"4‘.‘!5..}
0.868800
0.956/5

. .y

OOVOL_
0.946334
0.957d5

0.,79992
Q0.926392
0.9415%

04 ’é“:‘:-’
0.,96173
0.,958%94
0.946345

ND CONC
/BEREATH

N” CONC
ITMREATH

0.12754
0.11830
0.,06812
0.04523%
Q0.02736
0,01605
0,02031
0.01416
0.01047
0.,00892
()0(."031 1.
0.,00738
0,.00726
Q. 00802
0.005%0)
0,00009
0. 004451
O, 60457
0,0039%
Q.ONZAR3
0,00399
0,00005
Q. 00 3.:-’)
0,003272

317

Qev.

0,00020
O.00003
0.,00018
0.00028
0.00023
0,00024
0.,00020
0.00021

C02 CONC

' &

/EREATH

0.02034%

C02 CONC
JBRREATH

0,0R284
0.03991
0,05382
0.04493
0,03502
Q029227
0.0Q25/74
0,03%481
0,02204
0.03265
0.03480
0.,03720)
0.03748
0,03308
0.04781
0.,00064
0.03207
0.04601
003333
0.03344
0.03617
QD03
0,03187
0,032.21
00\:‘.”)"- )} ..’
~ N3327

0.00120
0.,02311
0,03352
0.,03021
0.03223
0.03037
Q0.02912
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OOR QUALITY
NITROGEN WASHOUT DATA ANALYSIS OF P Q
ENTER FILEMNAME ON WHICH DATA IS STORED
(NEVICEIFILENAME s TYFPE)Y D DY TERWWL o N2W

A FULL REPORT (F) GIVES UREFATH RY BREATH FARAMETERS

A 1 MINUTE REFORT (1) GIVES PARAMETERS FOR 1 MINUTE INTERVALS
A S MINUTE REFORT (S) GIVES FARANETERS FOR S MINUTE INTERVALS
A SHORT REFORT (S) GIVES THE OVERALL AVERAGES

00 YOU WANT A FULL REFORT (F)» A 1 MINUTE REFORT (1),
A S MINUTE REFORT (S),0R A SHORT REFORT (8) 7
TYPE (F/1/5/8)¢ 1

FALUSE --  ADVANCE CARRTIAGE IF DESIRED. RETURN

N2DATA REFORT

[ERWW] AGE: O DATE 1-DEC-81
SUEBRIJECT ID NUMEER? STARTING TIME!

EXTERNAL TEMFERATURE? 0.00 EXTERNAL GRAVITY! 0
IMNERSTONT NO RODY FOSITION CODE: 0
AMBIENT FRESSURE: .00 DRUG CODE? 0
EXERCISE CODE? 0 EREATH HIXTURE CODRE!? 0
EOLY HYDRATION CODE: 0 ANBRIENT GAS CODE? 0
SFECIAL CONDITION CODE: ) COMMENTS? NO

COMMENTS !

ENTER THE SUEJECT'S RODY WEIGHT IN k=i 77.2

ENTER THE SUBRJECT’S ESTIMATED N2 CONTENT IMN LITERS: 2.3

™)

TIME N2 U0L 02 voL/ Co2 uvol N2FWETGHT N2 CONC/ CUMMUL., X OF EST. BMR
(min) INTERVAL INTERVAL INTERVAI (ml kg) INTERVAL [ N2 CONT.CETLAN
(ml) nl) (ml) (ml) (%)
{ 1057.44 11938.49 491.04 13.49747 ,.07741 105%7.46 45.989 HaHH Y9
- 17699 12657.29 158, 28 2:29262 0.01300 1234.4%5 G307 624,32
1 ©hH. 96 QOQRe , 33 134,63 C.73782 0.00520 1291.41 whedS A55.90
4 O « 83 19,79 O.42617 O, 00304 138a3.31 7. 58 435,00
¢ - . D 1 O8 N | 13 ) .87 SQ. &9 a1 Ad)
4 0,44 > { < O 47 ), 00240 13 i 56.5868 380.8°2
4 1 ! 18 ) : 3 11 1. 00174 134 O, 29 : 5
2 0 » 55 B . ) O, 00 1 & \ 1.13 ) =)
! . & [ { Yy, 001 1421 ! | .81 < A
10 1 1 | 1 | ‘ ! i LY. )
11 ' 1 } l 1.:51 | A 1349.,02 {00 88,07
12 14, 31 ! ) ) 463,35 < JE R I .o




M anboodhsis auc b dabans o e Mo an L g e—-

13 12,08 7249,82 247.84 0.1%548 0,00158 1475,41 64.15 337,66
14 12,62 8022,.86  285.11 0.16347 0.0014% 1488,03 64,70  388.43
15 10,45  4435,928 228,16 0.13536 0.00154 1493,48 65,15 310,84 [
1é 12,80 Q785,49 308.686 0,16192 0.00136 1510.98 69,69 420.51
p 17 11,20  8724,.81 299,41 0.14508 0.00123 1522.18 66,18 408,20
18 10.47  9156.81 287,66 0.13562 0.00122 153,65 b6.64 391,91
: 19 10,93 8746,92 297,07 0,14153 0.00119 1543,58 87,11 404,73 [
20 0,27  7559.20  247.146 0.12034 0.,00117 1552.87 &7.%52" 34398
: 21 10,41 1C228.19  344.54 0.13744 0.00098 1563.48 67,98 469,41 .
22 8.56 5421.31 290,79 o 11088 0.,00097 1572.04 68,35 394,17 l?
23 7,93 8158,42 273,69 0,10272 0.00092 1579.97 $8,69 372,87 S
3 24 7.88  $452,10 281.93 o 10207 0.00079 1587,85 65,04 384,10 |
o8 B.98 9394.11 320,56 0.11632 0.00091 1596.83 69.43 434,73 |
| 26 6,77 6709.58 233,98 0.08769 0.00096 1603.40 69.72 318.78
] 27 7,45  8044.30 268,78 0.09650 0.00088 14611.05 70,05 366,19
i 28 7,81 113,00 305.07 0.10117 0.00082 1618.86 70,39 415,63
29 6.32  7008.47 225.62 0,08187 0.00086 1625.18 70.66 307,39
30 P.64 11420.86 362.06 0.12487 0.00081 1434,82 71.08 494,09
34 11.23 14616.33 462,58 0.14547 0.00073 1646.05 71.57 630,22
32 10,67 11642,66 421.87 0.13821 0.00088 1454,72 72,03 $74.74
33 8.63 9911.48 320.73 0.11244 0.00081 1665.40 72.41 436,94
34 6.80 773359 248,99 0.08808 0.00085 1472.20 72.70 366,47
15 6.37 73I?I.G1 D2463.84 0.08251 0.00082 1678.57 72 359, 48
~ £.20 6914,55 247,06 0.08083 0.00086 1484.81 73.25 134,59
: 74 7512.04 244,87 0.08212 0.00081 1691.15 73.53 333,62
. N7 26 216,42 0.08813  0.00079  1696.41 73,76 294,85
1461 60 ",07850 C.00077 1702.47 74,02 355,049
b 162 182 . ~ A7176 0.00064 1708.01 74,26 368,85
163 2.19 8122.5v A 00071 1713.33 74.4° 327,49
» 164 2.29  8234.90 267.v. 1719, 38 74,78 393,75
; 145 1.99  7510,80 237,47 0.0%u.. » 75,04 284,78
1466 1.97  7009.65 220,03 0.02552 0,0uw. ~+ 380,74
167 2.14 8772.87 270.56 0.087?22 0.00023 215.. e
E 148 1.89  8361,51 242.34 0.02448 0.00021 2159.76 &
b 149 2,27  9930.47 311,13 0,02940 0.00022 2162.03 94,00 ..
170 2,04 9507.63 26%.19 0.02642 0.00020 2164.07 94,09  361.2
171 1,81  7592,87 229.31 0,02345 0.00023 2165.88 ®4,17 312,42
172 2,31 9223.87 280,34 0.07992 0.00024 2148.19 94,27 301,93
173 2,36 10104,62 304.94 0,03057 0.00022 2170.5 94,3~ 415,45
{74 (.83 0479.644 243,98 0.02370 0.00021 217238 94,45 332,40
179 1.%0 9298.24 291.70 0.02461 0,00019 2174.28 4,53 397 . A1
B 17¢ 1,72 9246.49 291.06 0.02228 0,00018 2174.00 94,61 382,91
B 177 1,41 $099.01 179,05 0.,01B28 0.00018 2177.41 94,47 242,93
] 178 1.74 718.02 241.92 0.02254 Q00022 179,15 P94.75 329,60
179 1,44  6590.36 209,17 0,01845 0.0001%5 2180.59 94.31 284,90
AVERAGES !

EREATH N2 VOLLME 02 COnC H2 Conc CO2 CANC
VOLUAE (L) EREATH(L) /EREATH /BREATH ABEREATH

1.

=7147 ),00172 D.94703

O, 00095 i 0, 030734

TOTAL N2 VOLUME IN LITERS= 2,18273

BREATHS= Y271

ANCT HE K
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NITROBEN WASHOUT DATA ANALYSIS OF POOR QUALITY
ENTER FILENAME ON WHICH DATe IS STORED
CDEVICESFTLENAME JTYFE) ¢ DYL1:TERWMWL . NOW

FULL REFORT (F) GIVES RREATH BY RBREATH FARAMETERS 5
1 MINUTE REFORT (1) GIVES FARAMETERS FOR 1 MINUTE INTERVALS i
S MINUTE REFORT (S) GIVES FARAMETERS FOR 5 MINUTE INTERVALS E
SHURT REFORT (5) GIVES THE OVERALL AVERAGES j

>DD>DD

00 YO WANT A FULL REFORT (F)» A& 1 MINUTE REFORT (1),
A S MINUTE REPORT (S)s0R A SHORT REFORT (§) 7 |
TYPE (F/1/5/8)¢! O 1

FAUSE -~  ADVANCE CARRIAGE IF DESIRED. RETURN

N2DATA REFORT

[ERWWL AGE: © DATE 1-DEC-81
SUBJECT 1D NUMEER! STARTING TIME: :
EXTERNAL TEMFERATURE: 0.00 EXTERNAL GRAVITY! 0 ?
IMMERSTIONT NO BOLY FOSITION CODE: 0
AMBIENT FRESSURE! 0.00 DRUG CODE? 0
EYERCISE CODE? 0 BEREATH MIXTURE CODE? 0
EODY HYDRATION CODE?: 0 AMEBIENT GAS CODE:R 0
SPECTAL CONDITION CODES 0 COMMENTS®? NO

COMMENTS ¢

-

aaattd
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ORIGINAL PACE 13
OF POOR OQUALTY
ENTER THE SURJECT’S EODY WEIGHT IN kst V7.2
ENTER THE SUBJECT S ESTIMATED N2 CONTENT IN LITERS?! 2.3 '

TINE N2 VOL/ 02 VOL/ CD2 VOL/ N2/UEIGHT N2 CONC/ CUMMUL., % OF EST. BMR

(mam) INTERVAL INTERVAL INTERVAL (ml/ksg) INTERVAL N2 N2 CONT«CBTU/ hr)
(ml) (ml) (ml) (ml) (%)

o 1342.87 53246.28 19210.77 17.48537 0.01653 1349.87 S8.469 520,465
10 84,51 41308.30 1381.,79 1.09469 0.00187 1434,38 &24:36 376.50
19 H4,.10 I77465,5% 1323.08 0,.83031 0.00161 1498,48 &% .18 360,51
20 54,39 419275.43 1460417 0.70453 0.00123 1552.87 &7 .52 397.87
a9 43,946 A5656.13  1511.851  0.56943 0.00091 15%96.83 69.43 411.86
20 37.99 42298.21 13%96.12 0.,49210 0.00087 1634,82 71.08 380.41
35 43,75 S1277.77 1738.03 0.56671 0.00081 1478,%7 72.98 473,58
49 29.44 3419°9.19 1239.468 0.38135 0.00077 1708,01 74,26 337,79

S 41.90 415462.05 13%3,97 0.5427% 0.,00100 1749.91 76,08 368.93
50 30,13 A19209.43 1349.461 0.39028 0,000865 1780,04 77.39% 347.74
S5 26,74 A6125.07 1452,00 0.34437 0,00054 1804.78 78,54 395.64
&0 23.51 A434617.86 1393.454 0.30453 0,00051 1830.29 79,58 379.7 |
&5 24,24 A0958.88 1405.17 0.32306 0,00058 1855,23 80,46 382.88
70 19.91 37431.40 1246%9.87 0.25790 0.00051 187%.14 81.53 344,01
75 18,88 39210.10 1230.53 0.244546 0.00045 1894,02 82.35 335.30
a0 13,82 40979.,50 1244,467 0,24119 0.00043 1912.64 83.14 3392.15
8% 20,39 45240.64 14246.25 0.26412 0,00043 1933.03 84,04 388,463
FO 21,10 354872.51 1620.45 0.27332 0.00038 1954.13 84,946 441,54
o8 17.45 41740,20 1213.42 0.22604 0.00040 1971.58 85.72 330,463

100 16,98 42485.95 1355.14 0.21995% 0.,00037 1988.5468 846,46 3469.25
105 14.79 40231.99 1347.70 0.19158 0.00035 2003,35 87.10 367.22
110 15.91 430923.18 1414.17 0.20609 0.00035 2019.26 87.79 389.33
139 .45 41953.,48 1310.54 0.20013 0,0003&6 2034,71 83,47 357.09
120 14.87 A85S3.75 1400,465 0.19242 0.00030 2049,858 89,11 381,65
125 13.82 471464.87 1477,40 0,17902 0.00028 20483.40 89.71 402,596
139 12.19 39932.464 1288.464 0.15790 0.00029 2075.59 ?0.24 351,13
135 11.67 41307.94 1244,48 0.15117 0.00024 2087 .26 0,75 344,54
140 11.05 39403,11 1274.,23 0.14313 0.,00027 2098.31 71.23 247,20
145 11.13 40149,90 1334.43 0.14417 0Q.000258 2109.44 ¥3i:.7% 363,41
150 10,94 44346.,65 1327.57 0.14171 ©Q.000223 2120.38 T2+19 361.74
109 12.6%5 4AR831.21 148S.462 0.,163886 0,00025 2133.03 92.74 404,800
1 &S 10.70 40833.&4 1302.686 0.13840 0,00024 2143,73 93.21 54,95
145 10.03 36201.57 1179.06 0.1299” 0.00028 2153.76 ?I3.449 321.27
170 10,31 43582.33 1309.25 013355 0.00022 2164.07 94,09 3546.74
1725 19,21 44749.°4 1350,27 0.13225 0.00022 '174.28 4,23 2h7.92
AVERAGES § :
FREATH N2 UL UIMF N2 CoNe N2 CONC -2 COoNC
UOLUMECL ) 'BREATHL) /EREATH FRREATH ‘BREATH

1.27147 0.00172 0,.94703 0,000%5 0.03034
TOFAL N2 VOLUAE IN LITERS= 2,18273
FTOTAL # CF ERFEATHS= 1271

Eddly OF TATA . .READ ANDTHER
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ORIGINAL PAGE IS

JALITY
NITROGEN WASHOUT NATA ANAIL (SIS OF POOR QUAL
ENMTER FILEMAME ON WHICH DATA IS STORED

(ODEVICEIFILENANE JTYPED) D DY LI IERWWL . N2W

A FULL REFORT (F) GIVES BREATH EY BREATH FARAMNETERS

A 1 MINUTE REFORT (1) GIVES FARAMETERS FOR 1 MINUTLE INTERVALS
A S MINUTE REFORT (S) GIVES FPARAMETERS FOR S MINUTE INTERVALS
A SHOKRT REFORT (S) GIVES THE OVERALL AVERAGES

0O YOU WANT A FULL REFDRT (F)e A 1 MINUTE REFORT (1)

A S MINUTE REFORT (S)»0rR A SHORT REFORT (S) 7

TYFE (F/1/5/8)¢ 8

FHUSE ~--  ADVANCE CARRIAGE IF DESIRED. RETURN

N2DATA REFORT

TERWUWL AGE: 0 DATE? 1-NEC-81
SURJECT ID NUMEER? STARTING TIME?

EXTERNAL TEMFERATURE? 0.00 EXTERNAL GRAVITY? o
[IMMERSTIONT NQ EODY FOSITION CODE? 0
AMEIENT FRESSURE ! 0.00 [RUG CODE? 0
EXERCISE CODE!? 0 EREATH MIXTURE CODE: 0
EQDY HYDRATION CODE: 0 AMBIENT GAS CODE: 0
SFECIAL CONDITION CODE: 0 COMMENTS? NO

COMMENTS?

AVERAGES

[ BREATH N2 V0L LIME 02 COpC N2 CONC CO02 CONC
' PR AL /BREATH(L) /BEREATH FREATH /EREATH
;i 1.27147 0.00172 0.94703 e B o sl
l
TOTAL N2 VOLIME IN LITERS= 2,18273
; TOTAL ¢ NF BREATHS= 1971

Exdli OF JAaTA. READ ANOTHER FILE (Y/N)! N




ke

6.5 UPDATE PROGRAM

LFNATIE

FNTER FILENAME OH WHICH DATA
(DEVTCEIFILENAME  TYFE) 3

ENTER FILENAME ON WHICH DATA
(DEVICEIFILENAME , TYFE)

STOP --

LLLS RS

Pr"n""l‘ "”'i_- (\
UF POOR Quzu.mr

i
1S STORED g
UY 1 ENTNUL W N2W .
IS TO EE FLACED |
GYITEST . UFD :
;
:

galeme bogb gy
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7.0 HARDWARE OPERATION
7.1 OVERVIEW

The volume of nitrogen eliminated from a subject is measured on a breath
by breath basis by carefully measuring the volume and the gas composition
of each expired breath. A Perkin-Elmer Medical Gas Analyzer 1100 Mass
Spectrometer 1is used to measure the concentrations of nitrogen, oxygen,
and carbon dioxide (in percent of total gas concentration) in expired
breaths and the nitrogen concentration of the inspired air. The volume of
nitrogen eliminated is equal to the breath volume times the concentration
of nitrogen in the expired air less the volume of nitrogen inspired (this
should be zero when breathing pure oxygen). The mass spectrometer has two
nitrogen range settings, 0-100% and 0-10% to allow for greater resolution
of nitrogen concentration at Tow levels. The output signal for each
channel is 0-10 volts, including the two nitrogen ranges.

Breath volume is determined by a Skylab exhalation spirometer. The
spirometer 1is a dry roller seal type which outputs an increasing voltage
(approximately 0-7 volts) as the measured breath volume increases. The
maximum measurable volume is five liters. After each breath, a five volt
signal from the computer activates a solenoid which dumps the spirometer.
The dump solenoid is gas driven and is connected to a high pressure (160
PSI) nitrogen source. A return spring empties the spirometer chamber,
forcing over four liters of air out in less than 0.25 seconds, The breath
is determined to be over when five consecutive samples of the spirometer
input have not increased. The accuracy of the spirometer has been
geg;gi?d and is within 2% of the actual volume (1.000 liter reads 1.000 +

Calibration of the mass spectrometer is performed by analyzing calibration
gases of known purity and concentrations and determining slope and
intercept values for each of the three gases analyzed (N2, CU2, and 02).
Real time analysis solves the linear equation y (% concentration) = slope
x mass spectrometer output + b (intercept). Three N2 concentrations are
used to provide high and low range calibration curves for each N2 range.

The LSI-11/02 measures the gas concentrations and breath volume by wmeans
of an ADAC 1030 analog to digital converter. The ADAC 1030 has 8 channels
for differential analog input signals. Sampling of the analog input
determines a digital output to the computer of an integer from 0-2047.
The gain and channel selection is under computer software control. It is
this count which is converted to the appropriate measurement (% or 1iters)
by means of the slope and intercept detemmined by the calibration
procedure.

The spirometer is calibrated by emptying the spirometer and having the
computer sample the zero volume output. A one liter volume is simulated
by the computer and determines the high calibration volume. Slope and
intercept values are then calculated from the zero and one liter values.

Breath volume is continuously updated during a breath; a breath being
defined as a spirometer analog output being greater than a minimun noise
gate over the zero volume output. Consecutive volume samples are compared
to each other to determine if the breath volume is still increasing. If
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there is no additional volume ineasured between five samp 11ng the breath
is considered to be over. The computer then loads one AUAC "1030 digital

to analog channel with a 5 volt signal to the spirometer controller that
dumps the spirometer. spironeter purges to the ambient air.

The parallel interface board (ADAC 1632TTL) output controls the three 12
volt calibration gas solenoids and valves, and the LED breath indicaturs.
The input buffer reads the mass spectraneter nitrogen range select switch
and inlet valve select position,

The MDB KW11P Programmable Clock board regulates the interrupt timings for

the subroutine SAMPLE. The two MDB DLV11 serial interface boards allow
the use of either the printing terminal or a CRT terminal.
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7.2 MASS SPEC TROMETER

The Perkin-Elmer MGA 1100 Mass Spectrometer has been found to have a
severe baseline drift (approximately + 0.5 %) due to a nitrogen exposure
problem. When subjected to more than seéveral minutes of gas samples with
a high (ambient) N2 concentration, several hours may be required to read a
true 0.00% nitrogen when pure oxygen is being sampled. It is necessary to
flush pure oxygen into the mass spectrometer for at least two days prior
to and up to the time of a test. With this flushing, a bure oxygen source
will read 0.00% N2. The 30 seconds of nitrogen during the calibration
does not affect the baseline drift for more than the first fifteen minutes
of the washout, during which time the drift is a small (less than 2%)
fraction of the expired breath nitrogen concentration. If the mass
spectroneter is not adequately flushed out, pure oxygen will show up to
0.5 - 0.6% nitrogen, which is up to twenty times the value that may
actually exist after a three hour washout. The software subtracts out low
Tevel nitrogen baseline drifts measured in the inspired air, but cannot
cancel the effect of large drifts that overwhelm the desired measurement.
Following lengthy oxygen flushing and minimizing the mass spectrometer
exposure to nitrogen has given repeatable three hour washouts on a subject
that are within 50 ml. of nitrogen of each other.

Typically, an easy method to flush the mass spectrometer is to insert the
face mask catheter (inlet #1) into the oxygen tent 02 Vline set at & low
flow. The inlet select switch must be switched to inlet #2 during
calibration and returned to inlet #1 for the test and no longer than one
or two minutes of ambient nitrogen exposure will occur,
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7.3 CALIBRATION VALUES

A read only data file named DATTON.VAL is stored on the system floppy
(DY0:), and contains all the initial calibration values used by the main
program N2WASH.SAY. The three gas mixture calibration gas tank should be
9% N2, Bbb 02, and 5% C02 (all + 1 %), Certification must be precise to
at least 20 parts per million T0.002%), The first three values 1in
DATON.VAL represent the concentrations of N2 in ambient air, in 100% 02
and in the three gas mixture. The next three values in DATON.VAL
represent the concentrations of 02 in ambient air, in 100% 02 and in the
three gas mixture., The next three values in DATON.VAL represent the
concentrations of C02 in ambient air, in 100% 02 and in the three gas

mixture, These nine values, all separated by commas, are followed by the
sample rate and the breath gate.

Each time a new tank of three gas calibration mixture gas is received 1in
the Environmental Laboratory it will be necessary to change the gas
percentages in DA TON.VAL.

In order to change the values listed in DATON.VAL (originally
79.0,0.0,9.313,21.0,99.99,82.69,0.05,0.00,7.99,25,15.0),

Type
RLEDITV

The computer will type:
LINE-ORIENTED TEXT EDITOR

VERSION 2.0/A
FILE (DEVIC E:FILENAME, TYPE) =

Type
DYU:DA TTON. VAL
The computer will type:
NEW FILE (Y/N)?
Type
N (for no)
The computer will type:

FILE:DA TON.VAL CONTAINS 1 LINES
BEGIN TEXT Ef:TING

Type
L (to list the line)
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The computer will type the 1ine. The N2, 02, and C02 in the three gas 1
mixture are the 3rd, 6th, and 9th values, respectively,

To replace the current value with a new value type:
RS:/{current value)/,/(new value)/

To check that the new value has been entered correctly type:
L (to 1ist the Yine)

Repeat the previous 2 steps for each value which needs to be replaced.
k ghen you are satisfied that the line is correct with the new values ,
. ype:

END

This will make the changes permanent. Typing stop will abort the editing
process and leave DATTON.VAL in its original form.
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7.4 OPERATING THE N2WASH PRUGRAM

N2WASH collects all the header information prior to the washout, prompting
the test operator to enter all the information. Next, it controls and
calibrates all of the subsystems necessary to the measurement of the
washout, detemining slopes and intercepts from calibration values.

Finally, the program reads all the data during the experiment, perfoms
some real time analysis and Joads the data to the floppy disk and prints
cut the measured parameters on a breath by breath basis. uUne minute

sunmary reports are also typed out.

Tnis report assumes that the test operator is familiar with the general

operation of the DEC LSI-RTLl operating system. If this is not so, refer
to the APPENDIX: RTL1l COMMANDS.

Before starting the program, the following must e available and, where
appropriate, connected correctly (see Interconnections):

Perkin-Elmer Mans Spectrometer MGA 1100

Skylab Exhalation Spirometer and control electronics

LSI-11/02 Computer console w/floppy disk drive and printing
terminal

Breathing 02 gas

Calibration gases (100% 02, and three gas mixture)

Mask assembly and hoses to spirometer

Floppy disk containing N2WASH.SAY on RT-11 version 4.0 Operating
System (System f]oppy?

An dinitialized, double density, single sided floppy disk
containing

at Teast 400 free blocks for 3 hours worth of data (Data

Floppy)

N2 gas with approximately 160 psi (depends on the actiating
pressure listed on the air diverter 3-way valve) to drive
spirometer dunp solenoid

1. Turn power on the following, (verify with on 1lights)

Computer console

LSI-11/02 computer (Line Time Clock, Run/Halt switches in up
position)

Disk drive (write protect off)

Spirometer controller

Mass spectrometer (on switch depressed)

Priating terminal

2. Open all calibration gas valves (low flow, approximately 5 psi)
3. Instructions
a. Insert the system floppy into the left hand slot DYl: with

the label on the top. The exposed portion is inserted first.
Pusn the floppy in all the way and ciose the door.
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b. Insert the data floppy in the right hand slot DYl: in the
same manner and close the door. (Note: DYl: ds vital to

program startup).

c. The disk drive will engage (with a series of audible clicks
and t}:he door LED flashing) and the terminal will respond by
printing:

RT-11 SJ V04.00A

D 56 = 1012

SET TT:COPE

ASS DYl: DK

TYPE SY:REMIND.TXT
ENTER DATE AND TIME

Enter the current date and time by typing:

DATE dd-mmm-yy (where dd=day 0

-31, mmm=month three letters of
the month JAN-DEC and yy=year 81,

8244, separated by hyphens).

Press Return

Type TIME hh:mm (where hh=hours 00-24 and mm=minutes 00-59,
separated by a colon).

Press Return

Verify the time by typing TIME a®d return, and the computer will
respond by printing the updated time.

To switch the printing terminal to a CRT terminal, one must type

R TIY and press return.

The prompt character will then appear on the CRT (if turned on and
connected). There will be no hard copy of the test generated unless R TTY
is again typed in to return control to the printing terminal. This must
be done while under monitor control, not in the N2WASH program.
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8.0 ENGINEEKING DIAGRAMS AND TABLES

NITROGEN WASHOUT SYSTEM & & o & & o o o o o o o &
BLOCK DIAGRAM OF NZWASHOUT HARDWARE .+ « « « & & &
BOARD CONFIGURATIUN OF LSI-1102 MICRWCOMPUTER . .
N2WASHOUT ELEC TRONICS CARC CONNEC TOR DESIGNA TIONS
A/D CONVERTER & « ¢ o ¢ o o o o o o ¢ o ¢ o o o o
DRV/11 PARALLEL BOARD v & & o ¢ ¢ ¢ o o o o o o &
FACE MASK AND GAS PLUMBING « « v &« o ¢ ¢ o o o o
POWER SUPPLIES FOR NZWASHOUT SYSTEM ELEC TRONICS .
CALIBRATIUN GAS SELECTCIRCUIT & & & o ¢ o ¢ o« &« &
MASS SPEC TROMETER INLET SELECTCIRCUIT . . « . . .

MODIFICATIONS TO MODEL 1100 MASS SPEC TROMETER . . .

SPIROMETER LED INDICATURS . &« o o ¢ o ¢ ¢ o o o &
SPIROMETER CALIBRATION SWITHES . . « ¢ ¢ ¢ ¢ &« &
SPIRUMETER UUMP VALVE ELECTRONICS . . « & &« &« &
SPIRUMETER ELEC TRUNICS CHASIS WIRING « « & & & & &
SPIRUMETER PRIM/FAIL SAFE BOARD . & & & o & o + &

SPIROMETER POWER SUPPLY AND VOLUME READOUT . . . .
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BOARD CONFIGURATION OF THE LSI-11 MICROCOMPUTER

Slot Location Manufacturer Device # Description ‘
1A DEC M7270 LSI-11/2 microprocessor
18 DEC M8044 32K memory
2A MDB DLV Serial interface (1)
| 2B Data Systems DSD480 Floppy disk interface
l 3A & B MDB KW11P Programmable clock
4A & B ADAC 1030 A/D, D/A Programmable Gain
5A ADAC 1632 TTL Parallel interface
6A MDB DLV Serial interface (2)
6B8-78 EMPTY
8A MDB SMU Line clock/system monitoring
unit
MDB M2689A Power Supply 5/12/12
Data Systems 480 Dual Floppy Disc Drive
ITT ' 43 Teletype
Hazeltine 2000 CRT




Top of Plug

Clear Ind. Sig.

S1 N.C. Cal Done

Flow Meter Hi Cal
Done DRV11 JI1
Pin 31 (KK) In 4

Select Inlet #1

Do Cal L.E.D.
DRVI1 J1 Pin 14 (R)
Jut 6

Capacitor
C5 3K FD

Transformer

+5V D.C.
VR #1 Pin 1

ORICIN

AL PACE IS

OF POOR QUALIYY

N2 WASHOUT ELECTRONICS CARD CONNECTOR DESIGNATIONS

Cable Blk

Yel #2

Rib Cable

Cable Wh

Rib Cable

Brn

Lt. Grn.

Grn #2

10
12
14
16
18
20
22

11
13
L1
17
19
21

23
25
27
29

31
33
35
37
39
41
43
45
47
49

Brn #2
Red #2
Rib.Cable
Or_#2
Rib.Cable

Cable Yel
Cahle Red
Rib.Cable

Sol. Wire

Gry o

Bk
Blk

Lt. Grn
Red

Red

Red

S2 No.

S1 No.

DRVI1 J2 Pin 29 (HH) In 5 Flow Meter ;al.Done
S2 N.C. Hi Cal Done

DRVIT J1 Pin 10 (L) Out 4 Inlet Select

Select Inlet #2
24 VDC Grnd. from Mass Spec
DRVI1 .1 Pin 12 (N) Out 5 Do Hi Cal L.E.D.

Cal #3 83% 02 Solenoid

Red L.E.D. L3 83% 0,

Grnd

Transformer

VR #1 Pin 2
3K FD Capacitor C5 +5 V.D.C.
VR #1 Pin 2

17A
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52 51 Or VR #2 Pin 2
54 53 Or VR #2 Pin 2 +12 v.D.C.
Capacitor
3K FD Cé Red 56 55 Or ___ VR #2 Pin 1
+12 v.D.C.
10 9
12 1
14 13 Brn #2 S2 No.
Clear Ind. Sig. Cable Blk 16 15 Red #2 ST No.
18 17 Rib.Cable DRV1I1 J2 Pin 29 (HH) In 5 Flow Meter Cal Done
S1 N.C. Cal Done Yel #2 20 19 Or #2 _ S2 N.C. Hi Cal Done
22 21 Rib.Cable DRVI1 J1 Pin 10 (L) Out 2 Inlet Select
Flow Meter Hi Cal
Done DRV1I1 U1 Rib Cable 24 23 Cable Yel Select Inlet #2

Pin 31 (KK) In 4
26 25 Cable Red 24 VDC Grnd. from Mass Spec

“-lect Inlet #1 Cable Wh 28 27 Rib.Cable DRVI1 J1 Pin 12 (N) Out 5 Do Hi Cal L.E.D.
30 29 Sol. Wire Cal #3 83% 0, Solenoid
Do Cal L.E.D.
DRVI1 0 3 y .E.D. A
Ouz : J1 Pin 14 (R) Rib Cable 32 21 Gr Red L.E.D. L3 83% 02
34 33
Capacitor
C5 3K FD Brn 36 35 Blk
Grnd
38 37 Blk
40 39
42 41 Lt. Grn Transformer
Trans former Lt. Grn. 44 43
46 45 Red VR #1 Pin 2
+5v D.C.
VR #1 Pin 1 Grn #2 48 47 Red 3K FD Capacitor C5 +5 V.D.C. i
50 49 Red VR #1 Pin 2 |
52 51 Or VR 42 Pin 2 |
54 53 Or VR #2 Pin 2 +12 v.D.C.
Capacitor
3K FD C6 Red 56 55 Or ___ VR #2 Pin 1
+12 v.D.C.

177 A |‘
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Amber L.E.D.
L4 Do Cal

Pin 21 (Y) DRVI1 N
Comp. Grnd

Red L.E.D. L1
100% 0,

Yel

Rib Cable

Blu

58
60
62
64
66

70
72

Oltainsnt §

OF POOR QUALITY

59
61
63
65
67
69
A

Rib.Cable

Grn

Sol.Wire

Vio

Rib.Canle
Sol.Wire
Rib.Cable

DRVI1 J1 Pin 16 (T) Out 7 Cal #3 On-Off

Green L.E.D. LS5 Do Hi Cal

Cal #2 100% N2 Solenoid

Red I.E.D. L2 100% N,

DRVI1 J1 Pin 17 (U) Out 3 Cal # 2 On-Off
Cal #1 100% 0, Solenoid

DRVIT J1 Pin 19 (W) Out 8 Cal +% On-Off




Command Statis Register

Output Buffer

Bit 0

(enable)

Bits 3-4

gain

Bits 8-10
channel

selection

IADCGC (1)
IADCGC (2)
IADCGC (3)
IADCGC (4)

A/D CONVERTER

"0431
"1031
"1431
"2021

"1767708
"1767728

1 on

0 off

00 x 10
0 x5
10 «x?2
1M x 1

001 ch 2
010 3
011 4
100 5
101 6
110 7
m 8

Nitrogen channel enable
Oxygen channel enable

Carbon Dioxide channel enable

Spirometer channel enable




DRV11 PARALLEL BOARD

Qutput buffer 167772

Input buffer 167774

Output control
bit 0
1
2

cal gas 1

mass spectrometer
port 1 select

#1 lamp
#2 lamp
cal gas 3

cal gas 2

IVLVMD

Input data
bit O
1
2
3
#1 switch
#2 switch
0
1

IVLVMD (1) = "030
IVLVMD (2) = "420
IVLVMD (3) = "220

switches are not used

100% Nzrange

10% N2 range
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3-Way Rudolf valve

1A. One way valve from regulator (4) to face mask inhalation port
(open on inspiration)

1B. One way valve from face mask exhalation port (3) to spirometer
(open on exhalation)

3-Way Rudolf Valve

2A. One way valve from 1 to spirometer (open on exhalation)
2B. Sample port for mass spectrometer catheter #]

2C. Adapter to demand requiator (4)

Sierra Firefighters Face Mask 651-02-4
3A. Inhalation port
38, Exhalation port

900-002-074-01 Regulator
4A. High pressure 02 supply hose to regulator
4B. High pressure 02 supply hose to 02 source

Mass ?pegtrometer catheter #1 from mass spectrometer inlet #1 to sample
port (2B

Oxygen tent 0p supply hose (from 02 source to inside 02 positive pressure
tent)

Air Diverter 3-Way Valve

JA. Opening to face mask

78. Opening to ambient air (note: connect only between A+B or A+C)

7C. Opening to spirometer intake port

Nitrogen gas solenoid drive connector (3/8" swagelock stainless fitting)

Spirometer dump port
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9.0 APPENDIX: RT-11 COMMANDS

9.1

The special functions of certain terminal keys you need for communication
with the keyboard monitor are explained below. A more complete 1ist of
special function keys and commands is provided in section 3 of the RT-11
System User's Guide.

SPEC IAL FUNC TIUN KEYS

Enter CTRL commands by holding the CTRL key down while typing the
appropriate letter.

CTRL/C terminates program execution and returns control to the keyboard
monitor. CTRL/C echoes C on the terminal. You must type two
CTRL/C's to terminaote execution unless the program to be
terminated is waiting for terminal 1{input or 1is wusing the TT
nandler for input. In these cases, one CTRL/C terminates

execution,

CTRL/O causes RT-11 to suppress temminal output while continuing
program execution. CTRL/O echoes 0 on the terminal. RT-11
enables terminal output when one of the following occurs:

l. You type a second C TRL/O.

2. You return the control to the monitor by typing CTRL/C when
program terminates.

Note that when you are wusing CTRL/O the system can print an
extraneous character after the monitor echoes the C TRL/O and @
carriage return/line feed.

CTRL/Q resumes printing characters on the teminal from the point
previously stopped because of a C TRL/S.

CTRL/S temporarily suspends output to the terminal until you type a
CTRL/Q. CTRL/S does not echo. You can alternate between CTRL/S
and CTRL/Q to temporari'y stop and then resume the display of
output orr @ CRT terminal. Type CTRL/S when the screen 1is almost

full, tnen CTRL/Q to continue when you are ready.

DELETE OR RUBOUT deletes the last character from the current line and
echoes a backlash plus the character deieted. Each RUBOUT
succeeding DELETE deletes and echoes another character. The
system prints an enclosing backlash when you type a kay other than
DELETE. This erasure 1is performed from right to left us to the

beginning of the current line.

If you are using a video display termminal and you have issued the
SET TT SCOPE command, DELETE erases the characters with a
backspace, space, backspace sequence. Your corrections appear on
the screen; RUBOUT does not enclose them with backlasn
characters.




9.2 USING THE SYSTEM UTILITIES FOR FILE MAINTEMN E

Keyboard commands let you communicate with the RT-11 monitor to allocate
system resources, start programs, and use various services.

The following keyboard commands are the ones most frequently used with our
LSI-11 computers.

They should be used regularly to do such things as obtaining listings of
the directory information for the data floppies and making backup copies
of files. For more detailed information about wusing these or other

canmands, refer to the DEC RT-11 System User's Guide.

Some of the more commonly wused RT-11 commands for performing file
maintenance tasks are listed below. They may be used in any order,
whenever the system has typed a “." to let you know it is ready.

A1l information that you enter is underlined here. Anything which is not
underlined is typed by the computer.

A. Initializing a Floppy Disk

This is done either:

1. when you want tc use a new floppy disk which has never been
used pefore, or

2. When a floppy has old data on it which is of no value, and
you want to remove the old information so that tne floppy can
be used again.

To initialize the floppy, put it in the right hand disk slot and
type:

DIR DY1:

The system will then type: DIR-F-Il1legal Directory (if the
floppy 1s new and has never been initialized before), or it will
type a list of the files already stored in the floppy. Make sure
that there are none that you might want to save.

Next type:
INIT/BAD/VOL DY1:

wnen the system asks “Are you sure?", check to make sure that you
have the correct floppy in DYl and that you have not erroneously
typed DYO instead of DYl. The type Y (for Yes) followed by a
carriage return. [If you are not sure, type N instead, and repeat
the INIT command.

Te /BAD option with the INIT command will cause the floppy to be
checked for any bad Dblocks that might be present on it. This
will take a minute or so. When finished, the systea will type
UP-1-N0 bad blocks detected ODYl: if the floppy has no bad
spots, it will then ask for a volume (or floppy) identification
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code, follwed by the owner name. You may type in anything yuu
want for these two entries, but each must be 12 characters or

less in length, including spaces, hyphens, etc, I{Bicaily. you
would use a floppy IV number or code for the Volume , and the
laboratory name (or your own name) for the owner. For example:

Volume [D? Disk 52A

Owner? G uasnington

The INIT command causes the directory on the floppy in DYl to be
zeroed out, This effectively erases the information on it.
Although it is sometimes possible to retrieve information from a
floppy after it has had its directory zeroed (if nothing on it
has been overwritten), it is rather difficult and generally not
practical.

Getting a Floppy Directory (Contents) Listing

To get a complete, formatted sunmary of what 1is stored on a
floppy disk, type the following:

DIR/VOL/FULL/BLOCKS DY1l: (Carriage Return)

This causes a listing of the file names, their creation dates,
and other information concerning such things as their physical
locations on the floppy in DYl to be printed on tne terminal.
The date printed for each file is the date the file was created
or last modified, whichever is later.

To get a simplified directory listing, type:
DIR DY1: (Return).

A 1isting of each subject data floppy, using the DIR command,
should pe obtained regulariy if data files are being created on
it. Tis should preferably be done at the end of each day in
which tests were run. The latest listing for each floppy should
be saved in order to help keep track of what information is on
each floppy, and also because 1t can sometimes be useful in
retrieving files which have accidentally been deleted or
overwritten, tach such listing snould be labeled to correspond
with tne particular floppy it summarizes, and then taped on the
special protective envelope for that floppy. Alternatively, the
listings can be kept in a notebook.

If you need to see if a particular file is on a floppy without
getting a complete listing, put the floppy in DYl and type:

DIR DYl:name.suf (Return)

Here name is tne filename that you used when creating the file,
and "suf" is the 3-letter suffix (or extension or file type) for
that file. If you are not sure what the suffix 1is, Jjust ty?e
DIR.DYl: name with no period following the name. If the file
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exists on the floppy, the system will print a 1ine cointaining the
directory finformation for that file, preceeded by the date 1f it
has been entered into the system, and followed by the totul
number of files listed (not the total number on the floppy) and
the number of free (unused) blocks on 1t. The nunber of frec
blocks can be used to estimate how many more subject data files
can be stored on the floppy. If the requested filename does not
exist on the floppy, then only the date, "0 files", and number of
free blocks will pe printed. Therefore, this is also an easy way
of determining how much unused space is on the floppy. '+, te that
the unused space may not all be in one contiguous area, however,
the /FULL option can be used to tell you where the unused blocks
are distributed.

Deleting Files

To delete a single file which has erroneous or useless
information on it, put the floppy in DYl (the right hand disk
slot), and type:

DELETE DYl:name.suf follcwed by a carriage return,

where “name" is the filename thet you want to delete., This can
be repeated for several files, 1{f desired. oe sure that the
filename 1s entered correctly, because a different fiie could be
inadvertantly deleted if the incorrect filename is typed in., The
system will type the file name followed by “?".

Respond with Y (Return) if you are sure that you want to delete a
file.

Renaming a File

If a test has been run ana it is later discovered that an
incorrect filename was used throughout, then it can be renamed,
without changing any of the data stored in it, by inserting the
floppy inte DYl and typing:

RENAME DYl:oldname.suf DYl:newname.suf

where “newname"” is the new filename under which you want the data
to be stored, and "“oldname" 1is the old filename that was
previously used.

For example:

RENAME DY1:TOO900.DAT DY1: TO1U00.DA T

will cause the filename for file TOU900.DAT to be changed to
TOIVVU.DAT and the old filename will no longer exist.

Copying Data Files (Making Disk Backups)




s A S ——

Data files may be copied from one floppy to another very easily.
This enables one »r more backup copies to be made of all
important data.

To copy all files from one floppy disk to another, do the
following:

1.

Initialize the blank floppy you are going to copy onto as
described above 1in "A., Initializing a Floppy Disk". Note
that this will destroy any information stored on it, so be
sure you have used a floppy which does not have any data that
you want to save.

This step can be skipped if you are only going to add or
replace files on a floppy which already has files on it.

Several options are now available depending on what you want
to do.

(a) To copy all files from DYO to DYl, type:
COPY/WAIT/SYS DYO:*.,* DY1*,*

(You do not need to include /SYS unless you are copying
system files from a system floppy.)

The system will then let you take out the system floppy
(1f it 1is not the one you are copying from) and replace
it with whatever floppy has the files you wish to copy.

(The /WAIT option is not necessary 1if you are copying
from your system floppy.) This process can take from
several seconds to several minutes, depending on how many
files are being copied. When the system has finished, it
will tell you to replace (mount) the original system
floppy back in DYO: (if you used the /WAIT option), and
then let you type Y when you are ready. The system will
type a period when it is ready for a new command.

(b) To copy only those files with the current date (which
were created or last modified today), include /NEWFILES
in the list of options with the copy command.

COPY/NEWFILES/WAIT DYO:*,* DYL:*.*

The /NEWFILES causes the system to conpare the dates of
each file in the disk directory with the current date
entered previously with the DATE command. Therefore, the
current date must have been entered correctly when the
computer was powered up 1in order for this to work
properly.

(c) To selectively copy certain files, include /Q (for QUERY)
in the list of options. For example:
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COPY/SYS/Q DYO:*,* DYl:*,*

The /Q causes the system to individually 1ist each
filename on DY) to see if it is to be copied. To bypass
copying a particular file, simply hit the Carriage Return
Kev after tne filename is printed. For files that you do
want to copy, type Y(Return) (Y for yes) after their
names. For example: {if DY0 has files named A.DAT,
B.0AT, and C.DAT on it and you want to copy only A.DAT
and C.DAT do the following (your responses are underlined
as usual):

Type:
COPY/Q DYO:*,* DYL:*,*

A .DAT? Y(Return) (yes, copy it)
6 .DAT? (Return) (no, do not copy it)

C .DAT? Y(Return) (yes, copy it)

(d) To copy one or a few files from DY) to DYl, type:
COPY/SYS/WAIT DYO:ramo.suf DYL:* *

were "name" is the filename. This can be repeated for
averal files, if desired.

3. A packup system floppy can be created in a similar manner.
First, put a blank floppy in DYl and perform step (1) above.

Next, type:

COPY/SYS DYO:*.,* DYl:*.* (A 1list of files copied will
follow.)

COPY/BOOT DY1:RTI1SJ DY1:

DY1l now contains a floppy which has all of the files that the
original system floppy had on it. Note that the copying
caused by tnhe first line above may take a minute or so to
perform, so wait until it is finished and the system responds
with another “." before typing the second line.

4. These procedures can be used regularly to maintain backup
copies of all data files. The recommendec procedure is:

(a) First, perform step (1) above.

(b) Second, perform step (2) (a) to copy all the files onto a

new backup floppy.

(c) Third, perform step (2) (b) at the end of each day to
copy new files onto the Dackup floppy. As an
alternative, the new files from one or more days may be
copied using tne procedures in steps (2) (c) or (2) (d).
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It s probably best te keep two backup floppies, in addition
to the original, for fmportant files, since ft takes only a
few minutes to perform the copying operation,

If you try to copy a data file from one floppy onto another
thet already contains a file with the same name, then the
file on the floppy being copied into will be deleted and the
copy operation will be performed as requested. Normally,
this 1s not really problem, since files with the same name
should generally be 1identical. However, 1t an erroneous
filename was entered when creating a file, for example, then
ft 1s possible that this file might replace one on the backup
tloppy unintentioanlly, This could happen of the file was
copfed before correcting the filename wusing the Reamme
command (step D above). Therefore, be particularly careful
when entering filenames or copying with possibly erroneous
filenames, since valuable data might be deleted. Frequently
the /NUREPLACE option with the COPY command will help to
avoid this potential problem,

Getting Help with System Commands

It you do not remember which command or option to wuse for a
particular function, or the syntax for a particular command, use

the HELP command. If you type only HELP followed by a carriage
return, information on the help command ftself will be typed.

For a 1ist of all the possible commands /some are not always
available, depending on which system disk you are presently
using), type HELP (Return). For more information on one of these
commands, InCTUdINY possible options, type HELP (space) command,
where "command" 1s the name of the command (or the first few
letters of vi'.  For example, for information on the DIREC TORY
(or DIR) command, type:

HELP DIR followed by a carriage return,

[f the information typed is not clear or you need more details,
refer (o the RT-11 System User's Guide. Te first half of that
manual contains an alphabetized 1list of all commands, with
complete information and examples on most options.




9.3  GLUSSARY

greatn gate - the minimun noise level of the spirometer. Also referred to
as minimun noise gate.

DATUN.VAL - a data file on the system disk which contains the default
values for caliprating the spirometer and mass spectrometer,

DECOAT - a program on the system disk which accepts information from the
test operator on a decompression experience experiment, types a report on
the printing terminal, then stores the data in a data file.

DYl: =« the aisk drive device on the right where a floppy disk can be
inserted, e.g., for a data file.

External gravity - the gravity cutside of the experimental enviromment,
one if the experimnt is conducted at ground level and zero if conducted in
space,

N2DATA - a program on the system disk which reads the nitrogen washout
data from a data file and types a report on the printing temminal.

NZWASH - the main program on the system disk which calibrates the
spiraneter and spectrometer, records the data during a nitrogen washout
experiment and stores it in a data file.

POINPT = a program on the system disk which accepts information from the
test operator on the physical characteristics of a subject, types a report
on tne printing terminal and stores the data in a data file.

UPDATE - a program on a system disk which reads an unformaited nitrogen
washout data file, formats tne data, then stores it in a data file.
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