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The model develops circulatory regulation and fluid
regulation in a simultaneous manner. Thus, the effects
of hormonal and autonomic control, electrolyte regulation,
and excretory dynamics are all important and are all
included in the model. The model does not treat respira-
tion or thermal regulation.
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PROGRAM DESCRIPTION GUIDE

IDENTTIFICATTION

Program Name - Guyton
Programmer's Names - Guyton, White, Marks, and Archer
Programmer Contact - ¢, 7. Archer, GE/AGS; Houston

Date of Issue - February 28, 1974

GENERAL, DESCRIPTTON

This model presents a systems analysis of human circulatory regulation
based almost entirely on experimental data and cumulative present know-
ledge of the many facets of the circulatory system. The model itgelf
consists of 18 different major systems that enter into circulatory
control. These systems are grouped into 16 distinct Sub-programs that
are melded together to form the total model .

found that the systems analysis thus developed is successful in predic-
ting the outcome of many varied stress experiments. This is only possi-
ble because of the extreme stability and many built-in compensations of
the actual cireulatory system. Without this inherent stability, each
system would have to have been modeled in a much more detailed fashion
to produce the requisite correlation with experiment,

The model develops circulatory regulation and fluig regulation in a
simultaneous manner. Thus, the effects of hormonal and autonomic con-
trol, electrolyte regulation,and excretory dynamics are all important and
are all included in the model. The model does not treat respiration or
thermal regulation.

USAGE AND RESTRICTIONS

Machine, Operating System, and .
Compiler Required - Univac 1110, -EXEC 8, Fortran

Peripheral Bquipment Required - Printer, Card Reader, Tape Unit,
. Remote Terminal (Tektronix if gragph
output wanted)

Approximate Memory Required 20000lo



PROGRAM DESCRIPTION GUIDE

IDENTTFTCATION

Program Name - Guyton

1

Programmer's Names Guyton, White, Marks, and Archer

Programmer Contact G. T. Archer, GE/AGS, Houston

Date of Issue - February 28, 1974

GENERAL DESCRIPTION

This model presents a systems analysis of human circulatory regulation
based almost entirely on experimental data and cumulative present know-
ledge of the many facets of the circulatory system. The model itself
consists of 18 different major systems that enter into ecirculatory
control. These systems are grouped into 16 distinct sub-programs thab
are melded together %o form the total model.

In spite of the fact that the total model contains almost 100 indepen-
dent variables and over 350 mathematical relations of various types,

each major system is modeled in a rglatively crude way only with emphasis
placed on gross correctness instead of fine details. It has been

found that the systems analysis thus developed is successful in predic-
ting the outcome of many varied stress experiments. This is only possi-
ble because of the extreme stability and many built-in compensations of
the actual circulatory system. Without this inherent stability, each
system would have to have been modeled in a much more detailed fashion
to produce the requisite correlation with experiment.

‘ The model develops circulatory regulation and fluid regulation in a

simultaneous manner. Thus, the effects of hormonal and autonomic con- .
trol, electrolyte regulation ,&nd excretory dynamics are all important and
are all Included in the model. The model does not treat respiration or
thermal regulation.

USAGE AND RESTRICTIONS

Machine, Operating System, and .

Compiler Required - Univac 1110, EXEC 8, Fortran
Peripheral Equipment Required Printer, Card Reader, Tape Unit,
Remote Terminal (Tektronix if graph
output wanted)

~

Approximate Memory Required - 20000lO



D. PARTICUIAR DESCRIPTTION

Equations used - See the following references:

i) Guyton, A.C., Coleman, T.G., and Granger, H.I., "Circulation: Overall
Regulation," Annual Review of Physiology, V. 3k: 13-k6, 1972.

2) GE TIR No. T41-MED-30hH2 ~
Definitions of Terms - Appendix A

Values of Variables - Appendix B

E. DESCRIPTION OF INPUT

A Univac 1110 file (GUYTON.) coéntains the source and relocatables of all
the subroutines, the executable program, base data files (GUYTON.GUYDAT
and GUYTON.TTYDAT), and Remote Baitch Run stream file (GUYTON.RUNGUY).
Remote Batech may require the base data and/or the Remote Batch run stream
file to be modified. Since GUYTON. is not protected, the user should copy
GUYTON, into another file, ‘then meke his modifications to this other file.
Examples to follow should explain.

1. Batch -
The print and tape output will be generated at the 1110 (onsite).

a. Onsite Batch

The run will be in card deck form, and initiated at the 1110 (on-
site). A JSC Form 588A should be submitted with the card deck.

(1) Job Stream Cards (Start Col. 1) . ol. 61

@RUN, /N BA629C,7007-Q509-C,DE6-GO3432, TT, PPP NAME SKYEAB
(TT=mins.run time,PPP=pages output,NAME=user name)

@ASG,T 7,809, TAPENY
(omlt above card if oubtput tape not wanted TAEEN¢—tape no.)

@ASG,AX GUYTON.
@CPPY GUYTON.,TPF$
@FRER GUYTON.
@XQT

data cards

@Iy



{(2) Data Gards

Tast Card

Card No. Column Format Description
1 - 1-b Al Nbbb
2 1-4 Al Nbbb if no oubput tape wanted.
Ybbb if output tape wanted .
3-N Cards 3-N are initializing cards for up to
400 variables {see Appendix B for list).
1-13 E-13.6 Variable value . .
16-20 15 Array location (1-hk00).
23-26 Al : Variable name (left justified)
N+l ’ Blank card.
N+2 1-h Ih Experiment nc. for printout.
5-76 18A%L | Alpha heading for printout.
N+3 180 2044 Up to 20 variable namés (left justified)
wanted for printout. ALLB coded in cols.
1-4 will result in all 400 variables
being output, and no output tape will be
generated.
N+ 1-6 16 Time to stop first time step.
7-10 Al Units of time (DAYS,HPUR,MINS,SECS) to
which the no. in cols. 1-6 pertains.
Printout will also occur at this unit of
time.
(¥+5)-Last Data Card The remaining data cards are combinations of
. ‘variable value change' and 'time to stop
time step' cards.
Variable Value 11-1k Ah Alpha name of variable to change (left
. justified). '
15-27 E-13.6 New value for variable.
Fime to Stop 1-6 |16 Time to stop next time step.
Time Step Card 7-10 Ah Units of time (DAYS,HOUR,MINS,SECS) to

which the no. in cols. 1-6 pertains.
Printout will also occur at this unit of
time.
As many of the above two types of cards as
needed can be input at (W+5) - Last Data Card.

Blank



b. Remote BRatch
The run is initiated from a remote terminal. The run stream and
the dats are in Univac 1110 files GUYTON.RUNGUY and GUYTON,GUYDAT.
The data file is the same format as the Onsite Batch data cards.
The following example shows copying GUYTON. into another file
(NEWFIL.), modifying the run stream and data files, copying the
run stream into another file (RUNFIL.), then executing the run via -
the remote terminal.

ITY Tnput Comments

@ASG,UP NEWFIL, , ¥2 Catalog a new file named NEWFIL..

This need not be done if NEWFIL.
already catalogusd and hasn't
been deleted,

@A8G,UP RUNFIL, ,F2 Catalog a new file o put run -
stream (run stream must be in
separate file).

@C@PY GUYTON.,TPF$. Copy GUYTON.into temporary work
- file.
@ED,L RUNGUY,RUNGUY To edit run stream file.
The run stream is the following format: ‘:001- 61
@RUN, /N BA629C, 7007-Q509-C,DB6-G03L32,TT, PPP . NgDECK

(TT=mins .run time, PPP=pages output.

@ASG,T 7,8C9,5BMDXX )
Omit above if output tape not wanted.
(X¥=01-20 for tape no.)

@ASG,AX NEWFIL.
@C@YPY NEWFIL.,TPF$.
@FREE NEWFIL.

@xqT

@ADD GUYDAT

The user might want to change the run time or output pages,
the output tape.no., or completely delete the tape assign
statemént if tape oubtput not wanted.

@ED,L GUYDAT,GUYDAT To edit data file.

The data file 1s same format as the Onsite Batch data cards.
The user can modify (change, delete, or add to) this base
data file from card 2 on for his particular run.

@C¢PY TPF$ . ,NEWFIL. Copy temporary work file into NEWFIL.

@CPPY,S TPF$.RUNGUY,RUNFIL. Copy run stream in RUNFIL.

@MsG, Q STARTING SBMDXX Omit this input if an output tape
PROCE3SING not wanted. XX=01=20 for tape no.

@FREE RUNFIL. -

@3TART RUNFIL.RUNGUY Initialize Remote Batch execution.

NOTE: After above input, NEWFIL. contains the latest run stream and data .
files. The next time the user wants to modify these files he may
substitute the first three TTY inputs with @CPYPY NEWFIL.,TPF$



Demand (Time-Share)

The run will be initiated from a remote terminal. The print and/or
graphic output will be to the terminal that initiated the rum. Since
output tapes are made so results can be plotted on a plotter, the
option to make a tape is not used in the Demand mode because with the
Tektronix terminal the user may generate graphic output. The user
inputs his data via responding to questions asked by the program.
Options are available so a user can input all his data before the pro-
gram executes, or intermediate results may be requested allowing the
user to determine what variables to change (and to what values) and
what variables to output and/or graph:before continued execubion.
Numerous options are available for the generation of graphic output.
Note the following example: (Appendix D also containg an example).

TTY Input/Output

@COPY GUYTON, ,TPF$,

@XqT

CONVERSATTONAT, INPUT (AW)Y,N...
Y (user answer)

WANT OUTPUT TAPE (AL)Y,W...
N (vser answer)

ADD DATA FILE (@ADD TTYDAT))..
@ADD TTYDAT (user answer)

INPUT N@.AND NAME F@R EXPERIMENT
(Th,15Ak)...
1313 REDUCE CV TEST 2/21/74 (user
answer )

TYPE RETURN...

@UTPUT WANTED @R SAME,ST@P (6AL).

YRC VP Q@2 PRA HM I (user answer)

INPUT WANTED CHGED.(Ak4,2X,¥10.4)
DPNE=N@ M@RE CHGS...
SYMB VALUE,..
DPNE (user answer)

Comments

Copy program into work file.
Execute program.

Question from program,
Question from program.

Question from program.
This adds igitial data for
variables in program.

Question from program.

This will be output on number and
graph outputs.

Question from program.
User answers with Carriage Return.

Question from program. 1-6 variable
names may be entered here. These will
be the variables printed out and/or the
variables available for graphing. If
this is not the 1lst 'Run Step', SAME
may be entered meaning same variables
as preceding 'Run Step'. STEP

entered will stop execution of program.

Opportunity for user to change the
value of any variables.



TTy Input/Output (cont'a)

TIME STEP (AL,1X,F6.0,F6.0).

UNIT PRINT TIME (UNIT=DAYS,HOUR,MINS,

SECS, STEP)...
HEPUR: 1. 5. {user answer)

EXEC PARAM, (Al) (M¢RE,RUN,PLIT)...
M¢RE (user answer)

INPUT WANTED CHGED.{AL,2¥,F10.4) D@NE=

N¢ M@PRE CHGSS...
SYMB VALUE...
cv .06 (user answer)
cv .0600
SYMB VALUE,..
DPNE  (user answer)

TIME STEP (Al4,1X,¥6.0,F6.0)..

Comments

Question from program. Program
wants to know how long to run this
'"Time Step', and what times to
printout results (in case the user
is going to exercise the option of
outputting numbers).

STEP entered will cause the program |
printout the beginning, ending, and
total bime of the 'Run Step' (tobtal «
all 'Time.Steps™) input at this time

Question from program. MQRE means
the user wants to enter more 'Time
Steps' before executing the 'Run
Step'. RUN means to execute the
'Pime Steps' (the total of

these 'Time Steps' constitutes

'Run Step') printing the results

i numbey form. Each time the
screen is filled with numbers, the
program gives the user the oppor-
tunity to make hard copies before
erasing the screen and continuing
the number ocubtput. At the conclusio
of the number oubtput for the 'Run
Step', the user is then given the
opportunity to graph any of the out-
put variables. PLQT entered will
execute the 'Run Step’.while plot-
ting on graphs as it is being exe~
cuted (no number output).

Program echos user change.
Program asks for more changes

UNIT PRINT TIME (UNIT—DAY.S H¢UR MINS ,SECS,STEP)...

HPUR 2. 20. {user answer)

EXEC PARAM,{Ak4) (M@RE,RUN,PL@T)...
 PLYT (user answer)

GRAPH OUTPUT WANTED (Y,N,S);Ng.INTERVALS ¢F TIME (Ak,F5.0)...

Y 5. (user answer)

Program wants to
know if graph output wanted, and if
it is, how meny divisions wanted in

"time- (at present this can only be

3.,4.,0r 5.).
(comt!d next page)



TTY Input/Cubput Comments

The total 'Run Step' time (which is
. in mins.) will be divided by the b
+k of .divisions of time. This quobtient
will be factored to nearest unit of time
(1like multiplied by 60 if guotient is
<1 for secs., or divided by 60
if . 260 and ¢ 1440 for hour units,

ete.) The nser can correlsgte his
"Run Step' time with the N@.IWNTERVALS

¢F TIME he inputs so the X scale will
be some meaningful increment of time
(like if 'Run Step' started at O and
went to 40 mins., a good N@.INTERVALS
OF TIME would be 4.50 that each time
division would be incremented by 10
minvtesx- .

S means to use the same graph com-
mands as used in previous graphs
made. N means do not graph.

VRC Y SCALER (Ak4,6X,FL.0,2F6.0) When a Y is entered in response to
PLOT(Y N,8) LOC HIGH LW ... 'GRAPH $UTPUT WANTED' guestion, the
1. 2.5 0. (user answer) program will give the user the oppor-

tunity to provide graph commands for
each of the variables available for
graphing. The screen can be divided
into 1,2,3,4,5, or 6 different graphs,
with the variables available for
graphing put into the graphs any way
wanted. I@C is the graph command that
conveys to program how many graphs,
and which graph the variable is to be
plotted on. Example: If the screen
were to be divided into two graphs,
all the variables wanted in the
top graph would have 1. entered in
LPC, and all variables wanted in the
bottom graph would have 2., entered
in LYC. Variables plotted on same
graph will be distinguishable by
different types of lines. HIGH and
LYW is the maximum and minimum values
wanted plotted of the variable. g
entered means plot the variable with
the same graph commands as used in
previous graph output. N entered
means this variable is not to be
plotted.



TTY Inpub/Output Comments
VP Y SCALE  (Ah,6X,F4.0,2F6.0)
PLOT(Y,N,S) LOC HIGH IL{W... Etc. for all the variables entered
N (user answer) in 'QUTPUT WANTED' question.

When a user enters graph commands for ths last variable, the program
plots the graph(s}on the screen. The program then gives the

user opportunities to make hard copies. When the user is finished
making hard copies (a N is entered to hard copy question), the
program cycles back to 'GRAPH @UTPUT WANTED' guestion, giving an
opportunity to re-graph this same 'Run Step' again (maybe with
completely different graph commands). This sequence continues
until the user enters N to 'GRAPH $UTPUT WANTED' question. At
that time the program cycles back to '@$UTPUT WANTED' question

so the user can build a new 'Run Step' beginning at the time

where previous 'Run Step' ended.

DESCRIPTION OF QUTPUT

See Appendix C for example of Batch cutpub.

See Appendix D for example of Demand input/output.

INTERNAT, CHECKS AND EXITS

i.

Curve limits are checked with a diagnostic message printed out if they
are exceeded.

Demend mode checks input data for invalid input, allowing the user to
resubmit his input if wrong.

Demand mode will buffer up to 200 input changes, and 100° 'Time Steps'
per 'Run Step'.

INDEPENDENT SUBROUTTINES

See Appendix E for listing of all subroutines &xcept Tekironix plot software.

SYSTEM SUBROUTINES

No special system subroubines.

COMPLETION OR FINAL CHECKOUT DATE

2/21/7h



APPENDIX A

DEFINITION OF TERMS
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The following list includes all varigbles used in the model together with the normal
values of these variables. Independent varicbles (never calculated by the program) are
indicated by *. .Units used are: volume in liters, mass in grams, time in minutes, chemical

units in milliequivalents, pressure in-millimeters of mercury, and control factors as ratio

to normal.

AAR- afferent arteriolar resistance (31.7)

AGK*~  constant concerned with effect of renin on angiotensin formation (0. 20)
AH- anfidiurefic hormone secretion rate (3.0)

AHC- antidivretic hormone concentration (1.0)

AHK*~  constant used in calculating antidivretic hormone conceniraiion (7.0)

AHM-  antidivretic hormone multiplier (1.0)

AHY- ud'capi'ed effecf of right atrial pressure on antidiuretic hormone secretion rate (0.0)
AHZ - basic effect of right atrial pressure on antidiuretic hormone secretion rate (0.0) _
AH8- effect of autonomic s’rimulcﬁo‘n on anfidiuretic hormone secretion rate -(0.0)

ALO*~  maximum cortic arterial oxygen safuration (1.0}
AM- ql‘dosferone'mufﬁplier (1.0)

AMC-  aldosterone goncenfrcrio;l (1.0}

AMM=  muscle vascular constriction cpused by local tissue control, ratio to resting ;fafe (1.0)
AMP- effect of arterial p:e'ssure on rate of a]dosferone.seqreﬁor’: (1.0)

AMR- - effect of sodium to po'qu;ium ratio on rate of aldosterone secretion (1.0)

AMT*-  fime constant of qldosfér;:me accumulation ;:néi desf;ucfion (60)

AMI- rate of aldosterone secretion (1.0)



ANC-
ANM-
ANP--

ANR-

ANT*-"
ANU-

ANV *~

ANW-
ANY*-
ANZ*-
ANT -
AOM-
APD-
ARF*-
ARM~-
AR1-
AR2-

AR3-.

AUB-
AUC-

AUH-

11~

angiotensin concentration (1.0)
angiotensin multiplier effect on vascular resistance, rotio to normal (i.0)
effect of renal blood flow on angiotensin formation (1.0)

effect of glomerular filiration and sodium concentration on renin formation
with consequent effect on angiotensin formation (1.0)

time constant of angiotensin accumulation and destruction {15.0)
non~renal effect of angiotensin (1.0)

constant used in calculating effect of rehin formation on angictensin formation

{0.0003)

partial effect of renin on angiotensin formation (0.0)

constant ysed to calculete angiotensin effect on venous volume (-0. 2)
constant used fo calculate angio’renﬁn effect on venous resistance (0.4) '
rate of angiotensin formation (1.0) |
autonomic effect on tissue oxygen utilization {1.0)

afferent arteriolar pressure drop (38.0)

intensity -of sympathetic effects on renal function (1 .3)

vasoconstrictor effect c:f all types of autoregulation (1.0)
\;asoconsfric’for effect of rupic.! autoregulation (1.0)

vasoconstrictor effect of intermediate aui’oréguiarion (1.0)
vasoconstrictor effect of long~term autoregulation (1.0) -

overall activity of autonomic system (1.0)

effect of baroreceptors on autoregulation (1.0)

effect of chemoreceptors on autonomic stimulation (0.0)

autonomic stimulation of heart (1.0)



AUJ~  basic overall autonomic stimulation (1.0)

AUK*~ time constant of baroreceptor adaptation {0.0005)

AUL*-  sensitivity of sympathetic control of vescular capacitance (0.21)
AUM-  sympathetic vasoconstrictor effect on urferies. {1.0)

AUN-  effect of CNS ischemic reflex on autoregulation (0.0_)

AUOQO~  fractional departure of overall activity of autonomic system from normal (0.0)
AUP-  autonomic stimulation of peripheral circulatory sensitivity (1.0)
AUQ*- sensitivify of sympathetic control of peripheral circulation (1.0)
AUR~  autonomic stimulation .for heart rate (1.0)

AUS*-  sensitivity of sympathetic control of heart rate (1.0)

AUV*-  sensitivity of sympathetic con’rrr:al on heart function (0. 3)
AUX*-  sensitivity of baroreceptors (3.0)

AUY™*-  sensitivity of sympathetic control of veins {0.25)

AUZ*~ overall sensiﬂ\;ity of autonomic control (1.0)

AU4-  degree of adjustment of baroreceptor response (0.0)

AUé-  adapted baroreceptor response (1.0)

AU8-  rate of adaptation of baroreceptors (0.0)

AVE-  effect of autonomic stimulation on venous resis’rc‘:nce-ﬂ .0)

AlB-  sensitivity parameter for baroreceptor d‘l.‘ive (1.0)

ATK*=- time constonf of rapid autoregulation

A2K*- time constant of intermediate autoregulation (20.0)

A3K*~  fime constant of long~term autoregulation (11520.0)

A4K*-  fime constant Fot muscle local vascular response to mefobol%c activity {1.0)

BFM~  muscle blood flow (1.0)



BFN-

CCD-

CFC*-

CKE-

CKI-

CNA-~

CNB=-

CNR*-

CNE~

CNX*

CNY*-

CNZ*~

CN2*

CN3-

CN7*~

CPF*.-

CPG~

CPl~-

CPK*-

13

blood flow in non-muscle; non-renal tissues (3.0}
concentration gradient across cell membrane {Q.0)
capillary filtration coefficient (0.007)

concentration of hyaluronic acid in tissue fluids (5.0)
extracellular potassium concentration (5.0)
infracelivlar potassium concentration (142.0)
extracellular sodium concentration (142.0)

difference between extracellular sodium concentration and set point used i'o
calculate antidiuretic hormone secretion rate (3.0).

reference sodium concentration used in determining effect of sodium on anti~
diuretic hormone secretion rate {139.0).

sodium concentration abnormality causing third factor effect (10.-0)
constant used in calculation of renal excretion rate of sodium (2.5)

constant used in calculation of renal excretion rate of sodium (6.0}

sensitivity of antidiuretic hormone production rate to extraceilular sodium
concentration (1.0}

constant used in calculation of venous resistance (0.02]2)

dummy variable used in calculation of the effeci' of caplllary pressure on
venous resistance (0.366)

constant used in calculation of venous resistance (0. 2).

sensitivity of rate of transfer of fluid across pulmonary capillaries to pressure
gradient (0, 0003)

concentration of protein in tissue gel (12.5)
concentration of ;;rofein in free interstitial fluid (16.5)

rate constant used in dererm:nlng foss of p!asma protein through sysfem:c
capillaries (1.6x1077)



CPN=- concentration of protein in pulmonary fiuids (30.0)

CPP~ plasma protein concentration (70.0)
CPR*- reference plasma protein concentration govéming protein production by liver
(85.0)

CV*- venous capacitance (0.0925)

DAS~ rate of volume increase of systemic arteries (0.0)
DAU- autonomic stimulation drive (1.0)
DFP- rate of increase in pulmonary free fluid (0. 0)

DHM- rate of cardiac deterioration caused by hypoxia (0.0)

DLA- rate of volume increase in pulmonary veins and left atrium (0. 0)
DLP- rafe of formation of plasma protein by liver (0.007)
DLZ- undamped plasma protein concentration differential causing protein production

by liver (0.007)
DOB- rate of oxygen delivery to non-muscle celils (180.0)
DPA- rate of increase in pulmonary volume (0.0)
DPC~ rate of foss of plasma proteins through systemic capillaries (0.05)
DPI- rate of chc;nge of protein in free interstitial fluid (0. 0)
DPL- rate of systemic lymphatic return of protein (0. 05)

DPC* - rate of loss of plasma protein (0.007) .

DRA-. rate of increase ir right atrial volume {0.0)

DVS- rate of increase in venous vascular volume (0.0)

EXC* exercise activity, raf-Io to normal ot rest (1.0)

EXE- exercise effect on autonomic stimulation (0.0)

EX1*-~ constant concerned with effect of muscle cell PO, on autonomic stimulation

during exercise (3.0)



F1s*~ fistula porameter (0.0}

GBL*-  Goldblatt hypertension parameter (0, 0)

GFN- glomerular filtration rafe of undamaged kidney (0. 125)
GFR- glomerular filtration rate (0.125)

GF1 - value of GFN on previous iteration (0,125)

GF2*-  constant used in calculation of glomeruvlar filtration rate (0.03)
GF3-  degree of autoregulatory feedback at macular densa (1.0)
GF4*-  constant controlling the feedback loop for GF3 (5.0)
GLp- glomerular pressure (62.0) |

GPD- rate of increase of protein in gel (0.0)

GPR~ total profein in gel (i43.0)

HKM*~  constant used in caleulation of portion of blood viscosity caused by red blood
cells (0.53)

HM- hematocrit (41.0)
~HMD- cardiac depressant effect of hypoxia (1.0)

HMK*~  constant used in-calculation of portion of blood viscosity caused by red blood
cells (90.0) :

HPL~ hypertrophy effect on left ventricie (1.0)
HPR~- hypertrophy effect on right ventricle (1.0)
HR- ' heart rate (72.0)

HSL*~  basic left ventricular strenght (1.0)
HSR*-~.  basic rlight ventricular strength (1.0)
HYL*~  quontity of hyaluronic acid in tissues (57.0)
I- integrafion step size (0.73)

IFP- interstitial fluid protein (9.1}

11- variable infegration step size urilized on stable as. mptote



12*-
13*-
KCD-
KE-

KED-

KI1D*

KiE-

KIR-

KOD-
LPK* -
LVM-
MMO-~
MO2-
NAE-
NED-
NID*-
NOD -

NOZ~-

OMM*-
OsA-

Osv-

16

normal increment on time {0.003)

maximum time increment for stable asymptote (20.0)

rate of change of intraceliular potassium concentration (0.0)
total extracellular fluid potassium {75.0)

rate of change of extracellular potassium concentration (C.0)
total infracellular potassium concentration (}3550.0)

rate of potassium intake (0.0028)

excess potassium concenfrafion causing change in infracellular potassium

level (0.0)

total expected level of potassium in the intracellular fluid under equilibrium
conditions (3550.0)

rate of renal loss of potassium (0.0028)

rate constant for plasma protein production by liver (0.00047)
effect of aortic pressure on left ventri cular output (1.0)

rate of oxygen utilization by muscle cells (60.0)

rate of oxygen utilization by non-muscle cells (180)

total extracellular sodium (2136.0)

rate of change of sociium in extracellular fluids (0.0)

rate of sodium intake (0. 1)

rate of renal excretion of sodium (0.1)

effect of urinary butput, aldosterone, and sodium level on renal excretion rate
for sodium (0.1) '

muscle oxygen utilization at rest (60.0)
aortic oxygen saturation {1.0)

non-muscle venous oxygen saturation {0.7)
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OVA- oxygen valume in gortic blood (203.0)

OVvs- muscie venous oxygen saturation (0,7)

O2A*-  sensitivity of the effect of autonomic stimulation on metabolism (1.5)
O2M*~  basic oxygen utilization in non-muscle body tissues {180.0)

PA- aortic pressure (100, 0)

PAM- effect of arterial pressure in distending arteries, ratio to normal (1.0)

PAR- renal arterial pressure (100.0)

PAl- effective pressure drive on autoromic system (100, 0)
PA2- . effective arterial pressure on left ventricle (100.0)
PC- capillary pressure (18.4)

PCD- net pressure gradient across capillary membrane (0.45)

PCE*- capillary pressure exponent (3, 0)

PCP- pulmonary capi”or-y pressure (7.0)

PDO- difference between muscle venous oxygen PO2 and normal venous oxygen Poz
0.0}

PFI- rate of transfer of fluid across pulmonary capillaries (0. 0)

PFL~ renal filtration pressure (16.0)

PGC- colloid osmotic pressure of tissue gel (6.1)

PGH- absorbency effect of gel caused by recoil of gel reticulum (-4, 0)

PGL- pressure gradient in lungs (15.2)

PGP- co“oi'd osmotic pressure of tissue gel caused by entrapped protein (4. 13)
PCR-~ colloid osmotic pressure of infer‘sii tial gel caused by Donnan equilibrium (2.0)
PGS~ pressure difference between crteries and veins (96.0) -

PGV~ venous pressure gradient (3.7)



PGX-
PiF-

PK1*-

PK2*-

PK3*~

PLD-
PLF-
PMC-
PMO -
PMP-
PMS-
PMiI-
PM3*-

PM4* -

PM5%=

POA-

POB-:

POC~

POD-~

POE-

18

activity factor for protein in the interstitial fluid {16.5)
interstitial fluid pressure (-6.0)

constant used in calculating muscle cell P02 from total volume of oxygen in
muscle cells (2500.0)

constant used in calculating muscle cell 'PO2 from total volume of oxygen in’
muscie cells (800.0)

consfant used in coleulating rate of oxygen transport fo muscie cells (-2.0)
left atrial pressure (0.0)

pressure gradient to. cause iyrﬁphcfic flow (0.8)

pulmonary lymphatic flow (0.0003)}

mean circulatory pressure (6.9)

muscle cell PO, (8.0}

mean pulmonary pressure (4.6)

mean systemic pressure (7.25)

e'ffecfive muscle cell P02 (8.0)

minimum value allowed for PM1 (0.001)

constant used in calculating rate of oxygen fransport to muscle cells {=1.0)
constant used in c;:lcu‘!cﬁng rate of .oxygen transporf fc; muscle cells (122,0)
rate of cl:mnge of intermediate autoregulation va’_soconsfri ctor effect (1.0)
rate of change of rapid autoregulation vasoconstrictor effect (1.0}

rafe‘}of chapge of long_-fer;n autoregulation ‘\-rusocon'sfricfor effect (1.0)
non~muscle venous P(‘)2 minus normal value (0.0) _

sensitivity control for oxygen feedback control loop (1.0)

sensifivity of rapid system of auforeg'ulial'ion (0.06)
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POM*~  sensitivity of oxygen feedback contro! loop (0.08)

PON*=  sensitivity of intermediate autoregulation (0.3)

POQ- effective non-muscle ceII-Poz (8.0)

POR*-  reference value of capillary Pg4 in non-muscle tissue {40.0)
POS- pulmonary interstitial fluid colloid osmotic pressure (12.0)
POT- non-muscle cell P, (8.2)

POV~ non-muscie yvenous PO4 (40.0)

POY*~-  sensitivity of red cell production (0.0000464)

POZ*~  sensitivity of long~term autoregulation (0.3)

PO1*- constant used in determining oxygen deficit factor causing red cell production (8.2;.5)
Pb2- oxygen deficit factor causing red cell production (0.25)
PPA-~ pulmonary arterial pressure (15.4)

PPC- plasma colloid osmotic pressure (28.0)

PPD- rate of change of profein in pulmonary fluids (0.0)

PPI- pulmonary inferstitial fluid pressure (-10.0)

PPN- rate of pulmonary capillary protein loss (0.0)

PPO~ pulmonary lymph protein flow (0.009)

PPR- total protein in pulmonary fluids {0.38)

PP1- varicble used to empirically relate -pulmonary arterial pressure and pulmonary .
arterial resistance (0.4)

" PP2- effective pulmonary arterial pressure (15.5)
PRAT- right atrial pressure (0.0)

_PRM-~ pressure caused by compression of interstitial fluid gel reficulum (-5.0)



PRP- total plasma protein (208.0)

PR1~ effective right atrial pressure (0.0}

PTC~ interstitial fluid colloid osmotic pressure (4. 1)
PTS- solid tissue pressure (7.0)

PTT- total tissue pressure (1.0)

PVG- venous pressure gradient {14.6)

PVO - muscle venous P02 (40,0}

PVS- average venous pressure (3.8)

P10- tissue PQoq effective in oxygen utilization (8.0)

P20- muscle call P02 effective in depressing rate of metabolism (8.0)

QAO-  blood flow in the systemic arterial system (5.0) '

QLN- basic left ventricular output (5.0)

QLO~- output of left ventricle (cardiac output) (5.0)

QOM-  total volume of oxygen in muscle cells (2400.0)

QO2- non-muscle total cellular oxygen (2400.0)

QPO -~ rate of blood flow into pulmonary veins and left atrium (5.0)
dRF*-— feedback effect of left ventricular function on right ventricular function (0.6)
QRN- bc;sic right ventricular output (5.0)

QRO-  actual right ventricular output (5.0)

QVO -  rate of blood flow from veins i-nfo right atrium (5.0)

RAM* - ba-sic vascular resistance of muscles (96.3)

RAR*- basic resistance c-f non-m‘usc‘ular and non-rena! arteries (30.52)

RBF -~ renal blood flow (1.2)



RCD-
RC1~
RC2-
RDO-
REK*-
REN-
RKC*-

RMO~

RPA~

RPT-
RPV-
RR-

RSM-
RSN=
RTP-

RVG-
RVM-
RVS-
SR*-
SRK* =
STA*-
STH-

SVO-

rate of change of red 'cell mass {0.0)

red cell production rate (0.000011)

red cell des’rrucﬁoq rate (C,000011)

resistance of diffusion of oxygen from capillaries to cells (535.0)
fraction of normal renal function {(1.0)

renal blood flow if kidney is not damaged (1.2)

rate constant for red cell destruction (5.8 x 1076}

rate of oxygen utilization by tissues (60.0)

_pulmonary arterial resistance (1.6)

pulmonary vascular resistance (3.0)

pulmonary venous resistance {1.4)

renal resistance (84.0)

vascular resistance in muscle (96.5)

vascular resistance in non-muscle, non-renal tissues (32.5)

total peripheral resistance (19.4)

resistance from veins to right atrium (0.72)

depressing effect of pulmonary arterial pressure c;n right ver;fricle (1.0)
venous resistance (2.8)

intensity factor for stress reloxation (0.5)

" time constant for stress rel axation (33.0)

overriding value of overall activity of autonomic system AU (0.0)
effect of tissue hypoxia on salt and water intake (1.0)

stroke volume outpuf (0.07)

21
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T- total time elapsed
TRR~ tubular reabsorption rate (0. 124)
TVD- rate of drinking (0,001)
TvVZ- combined effect of tissue ischemia and central nervous stimuiation on thirst
' and drinking (0.001)
Ti- total time elapsed on previous step
U*- damping factor for QPO (4.0)
VAE-~ excess volume in systemic arteries that causes stretch of arterial walls (0.354)
VAS~ volume in systemic arteries (0.85)
VB~ blood volume (5.0)
VBD- volume correction factor added to systemic circulation to allow for updating
blood volume (0.0)
VEC- exrraceliviar fluid voiume (15.0)
VG- volume of interstitial fluid gel (11.5)
- VGD- rate of change of tissue gel volume (0.0)
ViB- blood viscosity, ratio to that of water (3.0)
VIC- cell volume (25.0)
VID- rate of fluid transfer between interstitial fluid and cells {0.0)
VIE~ portion of blood viscosity caused by red bIOOC-i cells (1.5)
ViF- volume of free interstitial fluid (0.55)
ViM- biood viscosity, ratio to normal (1.0)
VLA~ volume in left atrium (0. 40)
VLE- excess volume in left atrium causing stretch of left atrium and pulmonary veins (0.0)

VP- plasma volume (3.0)
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VPA- volume in pulmonary arteries (0.38)

VPD- rate of change of plasma volume (0.0)

VPE- excess volume in right afrium causing stretching of the right atrium (0.07)
VPF- pulmonary free fiuid volume (0.012)

VRA right atrial volume (0.1}

VRC- volume of red blood cells (2.0)

VRE- excess volume in right atrium causing stretching of the right atrium (0,0)
VIC~ rate of fluid transfer across systemic ca,:;illary membrances (0.0)

VTD;-- rate of volume chcrng-e in total interstitial fluid (0.0Q)

VTL- rate of systemic lymph flow (0,003)

VTS- total interstitial fluid volume (12.0)

ViWe- total body water (40.0)

VUuD- rate of urinary c;ufpuf (0.001 )
_ VVE- excess venous vascular volume before stress relaxation correction (0.33)
VVR- ‘volume of t?lood in veins at zero venous pressure {2.95)
VVS- venous vascular volume (3.0)
VVé6- rate of change of vascular stress relaxation effect {0.0) .
- VWV7- increased vascular volu;ne caused by stress relaxation (0.0)
VV8- excess volume of blood in the systemic veins after ;rress relaxation correction {(0.31)
VV9*-  reference venous V‘OSCU]QT voh..:me (3.159)
V2D* - resistance factor which converts pressure drop to rate of —chonge of tissue gel

volume (0.02)

X %o damping factor for QVO (10.0)
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Y*- damping foctor for DAU (1.0)

Z'~  domping factor for AH, DAU, DFP, DLP, DPC, DPL, GFN, GPD, KCD, NOD,
POA, POB, PPD, TVD, VID, VIC, VIL, VUD, WV¢ (1.0)

Z1*-  damping fecror for VPD (1.0}

Z3*~  damping factor for YP (4.0)

Z4*~ time constant used to calculate non-muscle cell total ce”'ular oxygen (10.0)

Z5%- time constant used to calculate volume of oxygen in muscle cells (10.0)

Z6*- demping factor for OVS (5.0)

Z7*-  damping factor for OSV (5.0)

Z8*~ time constant of autonomic response (1.0)

Z10*~  constant used to calculate effect of tissue hypoxia on salt and water intake (8.25)

Z11*-  constant used to cc!cui;:fe effect of tissue hypoxia-on salt and water inioke (4.0)

2Z12%-  constont that converts exercise activity to autoremic stimuletion-{1.24)

Z13*-  constant used in calculating hearr hypertrophy (0.625)


http:stimulaticn-(1.24
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GLOSSARY OF SOME OF I/0 VARIABLES USED IN DEMAND MODE

TEXECT - last EXEC parameter for a 'Run Step' ('RUND' or 'PLET').

TEXECN -  subroutine TTYJUT will set this to 1 when finished 'Run Step'.
ITDAS(6,2) - 1st subscript is 6 possible variables that may be plotted

with dashed lines.
- 2nd subscript is dashed image on, and no.rasters left .in image.

TPLTPT -  pointer into PLOTBF (101,X).
ISTEP - -pointer into JTSTEP (100,X)
ITME - (fig) 1= lst.time TIYPUT called.

2= lst.time TTYOUT called after called TTYIN (for
2nd-on ‘Run Steps'). .
0= all other times. '
Ive ~  pointer into VCHGS (200,%)
JTSTEP (100,5) Lst. subscript is 100 possible 'Time Steps' for a 'Run Step'.
2nd. subscript: 1=FEnding time for 'Time Step'.
2=Index of time unit.
3=No. chgs. in VCHGS(200,2) associated with
this 'Time Step'.
U=FXEC parameter.
. 5=No. time units for printout
KST@PP - (flg) 1=TTYPUT finished a 'Run Step' (used by PLPT33 when
running the PL@T option.
I1st subscript is buffer to save plot data.
2nd subscript is the 6 variables available for plotting.
PLPTPT Increment of time (in mins) for buffering into PLOTBF{101,6)..
PLOTTM - Next time (in mins) to put detae into PL@PUBF(101,6) and TLETBF(101).

I

PLYTBF (101,6)

PPARS (6,3) - @raph commends.
. 1st subscript is the 6 possible variables for graphing.
Z2nd subseript: l=which graph to plot on.
2=High ¥ Ximit.
3=Low ¥ limit.
RUNSTP - Total mins. in 'Run Step’.
TIMEC - Next time to compute to {mins.).
TIMEP -  Next time to printout (mins.).

TLYTEF. (101)
VCHGS (200,2)

The mins. when data was put into PLOTBF(101,6).

lst. subscript is up t0 200 chgs. possible for a 'Run Step'.

2nd subseript is the subscript of variable to be changed,
and the new value.
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Location

Card Variable Tn Array Variable

foil. 1 Value A(koo) Symbol
Donont ano i 1T
0onon2 [eha]o] «726606E OO 2 1
-00a0na ono e 70999 ELD3 3 VBD
00004 0G0 +3270%92€ Ul 4 Vvs
aonoos 000 +379952E GO 5 VPA
Goponé goo +880641E LD & VAS
Ooooo7 afal1} +40n0835E QO 7 VLA
Donoons (1]s]e) «1003428 Qo 8 VRA
Cooong oon «355841E 0D 9 VAE
0pooto ooo +inbDialg 03 10 PA
0po0td oo + 79898 QU it PAM
Oooo12 poo «99099ZE 0O 12 LVM
Cooo13 cpo e 341885E.03 13 VRE
ODpot4 ooo +683770E.0Q1 14 PRA
O0ooo1ts ono +5146410E Oy 15 QRN
Ooop1é ono «737016EA0} 164 VPE
Opoo17 000 + 153545 02 17  PPA
Oppois opo «3992172E 0D ts
Oooot o oo +15826% 01 20  RPA
Onogzo ooo +990897E 0O 21 RVHM
0on021 efa]t] +834793E.D3 22 VLE
Oopn2z aoo +B34793E.01 23 PLA
Ocpo23 ono +51710%F 01 24% QLN
Oopo24 000 994877 0D 26 AlB
0opo2s ono v 139478 0} 27 ®PV
0gnozé 000 «297THIE D} 28 RPT
0opo27 opoo «1527)1Ug 02 29  PGL
000028 oo? 513240 01 ip gPo
000029 coo 1322544 0O 32 VVE
0poaao: ono «311873g 0D a3
OGnoal 0po 378027 01} 34 pvs
Oonna2 opo «724284¢ QD 36 RVEG
0ooDa3 000 «513705%€ D} 37  avo
Oogoad Qo0 999924 OO0 3B AVE
Oopnoas -00D 21200001 39 CN2
0oonas 0opo +3667T63E 0D 40 CN3
0000a7 ogo 1278334 01 41 RVS
Oopoas gno PFLHODIE 02 42
Coonas ono «195243F 02 43 RYP
0ooo4n ong +512704% o1 44 QAQ
Oopn4i opo «5123840 04 45 QRO
0ooo42 ooo +513356¢ _01 ks QL0
00po43 0ao -+ 10012601 47 DVS
Donn44 oo +599641lg.02 48 DPA
0ppo4s ono vb52361E-02 49 pas
Goon4é ono -e115794%E-~02 50 DLA
00po47 0o0 -+134945g.02 5! DRA
0opo4s 6po +100074E 03 52
03004 Y coo « 000000 831  AUC
ceoDso apo +99895%E Ou 54 AUB
Ooposi apd «0npoon S5 AUN
Gooons2 0o «998431E QD 54
Soons3 oo0 ~+ 78435206 58 Aun
0Qpns4 0pO0 +998431g 00 5% DAU

Le



0onoss
0oneosé
Gonos?
gopose
gooos%
toposc
0onosl
Doons2
000043
0ognsH
Gonnss
Dopoas
Qopoa7
ODapnssd
coaos?
ctao7e
Gopo7t
Oooon72
copov3
Dop0D74
000075
0pa074é
coaor?y
Ogpove
Coon79?
gopaag
Ooposi
foposz
Goonsa3l
Dopos4
ononas
opaoss
00oos7
000088
ooncaY
00nogo
Oonosg)
Joooez2
0ono93
000094
Conaes
000096
Oooo9e7
Jopo9s
000099
0op1a0
Qoniol
dontoz
0o0nin3
Ooolo4
fontos
donlos
Donto7
Donilos
Bopio9
contlio
o0on1yl

noa
ano
noo
aoD
0oco
ooo
ela]s]
Goo
000
coD
ono
000
Qoo
000
Qoo
ooo
000
ono
coo
oo0
000
ono
ooo
ooo
ooo
noo
ooo
ogo
000
oo0
ono
oo0

0oo0.

ooo
ono
oo
poo
ono
0o00.
0p0
000
gno
6go
oono
aao
coo
o800
oo0
000
000
ond
aog
000
aoo
000
ono
il

Location

Card Variable In Array Variable
Col. 1 YValue A(hoo) Symbol
«99%622F 0O &0 AUY
+ 997622 OO &1 AU
~+378400E.03 62 AUC
999886 0D 63  AUH
29994678 0D 66  AUM
~+ 15570802 &7 ALY
+585132F G0 68 VIF
+82500U0g 01} 69 PO}
+»101296F 0} 70 PTT
«6973DIE 01 7% PTS
~e596005E O} 72 PIF
1164017 02 73 CP1
+H1GD42E 41 74
«7n182% 02 75 cPp
+280732E 02 76 PPC
¢ 147303 G2 77 PVG
+ 185106 02 78 PC
»488332 00 79  PCD
«3U41832F .02 80 VTC
+833411E 00 81 PLD
»333364E-02 . 82 VTL
we142810Fa03 83 vTD
~sB25464EmD2 By  yYPD
+548352E-01 85 pPL
+5459D3IE0] 87 O©PL
=e448585FmD4 8s DPI
1 b9AUNAELD2 90 OLP
w494707¢ 0} 92 CHY
498773 0} ?3  PRM
«197883¢ 0O} ?4 PGR
«123680F 02 95  CPG.
«409933¢ 01 94 PGP
« 163973 02 ?8  PGX
«407814E 0} 29 PGC
4397476 0} 160 PGH
=, 15108503 102  VGD
115218 02 103 va
e 477273E-04 107  GPD
232277%E 02 108
«B49375E D2 109 RR
2 117946E D} 110
«380705¢ 02 111 aPD
+621100€ 02 112. GLP
1 14034%€ 02 113 pFL
«125020E QO 114 GFR
+124D1%E _0OD 118 TRR
»10040YE-02 114 vup
«1l00008e 01 il7 REK
+102388F Q0 118 NOD
=s16341%€-023 119 NED
«2)3803F 04 120 NAE
«150480F Q2 121 VEC
fH9924U0F Q) 122 CKE
227851002 123 KoD
+ISHBRYE O4 {28 KIR
«199017E Q0 1264 KI1E
+193723E-02 127 KCO

ge


http:696'403E.02
http:4qq85BSE.04
http:5409o3E.01
http:14281fOE.03
http:378400c.03

goo112
ogpl13
opol14
. Dop115
danlié
Qop117
Gool18
too119
Oootzo
Oopit2l
0npl22
0on123
0polzy
oppi128
Opol12é

Goo127 .

Oop128
ODniz29
00p1230
0on1al
0onlaz
Oontas
00olad
0onl1as
00p13s
0pot37
Goolas
0pn13v
Goni4n
Ooni4:
Goolye
00p143
0aol 44
00p145
Qoolyas
0nn147
Onao148
oonty49
Opoiso
Oonist
foanils2
0go153
0oo154
0oo1s5
gopisé
Oootrs?
0ool158
0pois?
00pis60
200l 6l
Dop1é&2
Goplal
200164
Qoniéd
Q00146
Ooplea7?
Ocntas

ono
ooo
ooon
naoo
poo
ooa
ooo
poo
coo
000
cof
ogo
opo
nno
gono
gao
oo
oono
ono
ooo
ano
oo0
Doo
[s]a]a)
gnaQ
ooo
gno
oo0
ono
(1]e1]
noo0
gno
Qoo
on0
ooo
ooo

Card

Variable

Col. 1 ¥Value

ool .

ooo
aan
ooo
apd
ool
oao
ood

oao.

pgo
ooo
ooC
ang
0ao
ogo
aon
oGo
ono
ono
ood
ano

«192232p.02
142073 03
+142100F 02
+2561745E-0}
+261745E-03
v 751092 Q2
354879 04
«249777€ 02
336342 G
2100000 01
«115908€.02
« 100000 D2
¢« 300000E-D2
+ 48377001
«12077)E 02
«295841E 0}
«207716E 03
«F10B11E 01
+«142480g 03
+980345g 0D
« 997442 00
+98}323%¢ 00
+98190% 0n
2+ 284746%E 00
1994873 01
«200000g OO
« 798409 OO
«99840%F 00
+297779 00
+» 100352 Dt
»50028%e 03
#8497 02
155836, 01
«1p1%35g 01
118528604
2 255528F An
+580000F-05
+118545Ew04
+370494E-09
«204359E 01
«3256061E 02

.«202801E 03

12956608 0}
+179952g D3
f 99943 00
799444 Q1
L695447 00
799444 01
+26214%E 0g
«984271¢ Op
n7842946F 0o
+923107E GO
«974047E Qo
«975063F 08
+846225¢ 00
«305427g 01

Location
In Array
A(k00) .
128
129
13n
131
132
133
134
135
134
138
141
144
145
144
147
148
149
150
151
154
15%
154
157
141
162
143
144
145
1A64
17n
171
173
178
176
L77
178
179
180
181
182
183
184
188
184
187
138
189
190
191
192
193
194
195
194
197
198
19%

Variable

Symbol.
KER
CK!
CNA
cCco
ViD
KE
Ki
viIc
1t
Z
TvZ
X
12

VTS
vP
PRP
IFP
GPR
AMR
AMP
AM1
AMC
AM
CNE
AGK
ANP_,
ANI
ANC
ANM

HM

VIE
via
vin
RC2
PO2
RKC
RC1
RCD
VRC
RSN
ova
BFN
poa
AOHM
Flo
oSV
POT

FOB
AR1
AR2

AR3
ARM

62



gon1e9
0onti70
Gpp17)
Oont7z
Oopi73
oon174
CeoL7s
don17é
0aoi1z77
Qon1l7s
oogr79
00p1iso
Qoolsl
Qoola2
Qopia3
Gpol18d
Opo1as
Gonias
Oooia?
Oooiss

ooo189y

0ont9o
0ont9l
0op192
Sogle:
00194
0oo19s
0opl9s
Qootie?
0opl9a
0on19y
000200
00n2nit
Qoo202
0on2n3
Goo204
Dop2a05
00n204
Oop2q7
Q0o2a8
0on2ny
opp210
Qop21.)

Oop2:2

0op21d
Dooz214
00p2:5
000216
non2y7?
000218
000219
00p220
Don22t
Oona22
0on223
0on224
ton22%

pao
aot
ood
ana
000
0ao
0no
000
000
000
000
060
noo
000
000
060
oao
ooo
000
000
000
000
000
0ao
goo
000
0c0
0ac
000
0no
000
000
000
noao
000
000
000
0oo
000
000
Doo
000
000
poo
000
0oo
000
000
000
000
0n0
000
0Go
000
0o
000
ao0

Location

Cerd  Variable In Array
Qol, 1 Value A(hoo)

« 125020 0p 200
+ 3056320 0} 203
10232488 01 204
+ 101340 01 208
600000 01 209
2250000 01 210
«iN0638EL0A 214
elpseDlE-D! 218
21115908En02 216
«H0D29%E D2 217
« 100000E 01 2ta
«100000E 0] 219
+« 100000 G0 220
+500000€ Go 22)
«294908¢ 01 222
+ 305200 02 223
«825000E-91 224
+2p0000e 00 22%
«300060E 01 226
+500000E-03 227
« 100000 01 228
«100000e 01 229
«+700000g-02 23p
14000006 231
«300000E D} 232
850000 G2 233
+470000E03 234
+7D0000E-02 238
«570000F 02 234
+280000g-02 237
«600000E 02 23g
«150000¢ D2 239
«6n0000EAD] 24n
«3p0000¢ 00 243
«i00000¢ 01} 242
«200000g 02 243
«118200E 05 . 24y
« 139000 03 245
«100000E DI 244
» 700008 O 247
v 330000 02 248
+301000¢ 0O 249
«200000E 0 -- 250-
«100000E 01} 251
-+400000E oO1- 253
« 100000 02 254
« 100000 02 255
«5000D00F 01 254
«5p0000E 01 257
«100000 01 258
+« 00000 02 259
«533330 GO 260
+39737% G2 261
«300000¢ OO 262
510939 03 263
v240073E 04 264
«117946¢ 01 245

Variable
Symbol
GFN
AH
AHC
AHM
CNY
CNX
VVvé
Vv7
TVD
VTW
HSR
HSL
NID
SR
VVR
RAR
cy
CN?
AUX
AUK
AUz
Y
CFC
CPK
PCE
CPR
LPK
pPo
HYL
KID
AMT
ANT
POK
PON
ALK
AZK
AJK
CNR
CNZ
AHK
SRK
Ve
vap
1
3
z4
25
6
L7
z8a
HMK
HKH
POV
POZ

Q02
RBF

0t



Qnp22s
Gon227
Gop228
00p22%
0on230
Qop231
Oop232
0DB233
000234
Con2as
0Dn23s
gonzaz
Upp2as
Dop23%
Doa240
fan241
00p242
con2yy
Oop244
con24s
Cop2ué
Qop247
Gop24s
0po24%

Gon2s0 .

0oo25!
0noz252
0og2s3
top2s4
Con255
Oon2sé
00pn2&7
Dob2ss
top2s9
0nnzs0
Dbo2s1
opazé2
0opzea
Dop244
0on2sb
Qpo24é
Oon247
Cpoz2a8
000249

Gooz27o .

Donz271
Ooo272
Gon273
Goon274
00p27%
Ooo27é&
000277
Ooc278
0on27%
goozaq
top2st
boazs2

. Location
Card Veriable Ty Array

Lol. 3 Nalue .. a(Loo)
onod « 179990 03 &

ooo «?21 355 0Op
ooo 464000204
ono » 100348 01
0oo +900000g U2
0oo +500000E.0Q1
ooo « 100060 01
ooo o498410E-02
ao0 2799447 D1
Qoo +«100800E D2
aoo +400000E 01
ono «l100000F-0)
oao « 00 L
6oo « 100033 01
000 +500000g 0}
ooo0 +799622F DO
noo +300000E OO
oao » 250000 0Op
ooo «3g0000g Gt
nog +000000
ono v 136754601
ooo 2 126076F=D])
06sG +9929319¢c 00
000 «858498F 0}
ooo 1282523€ 02
000 +11300% 02
000 +724506E.03
cog W20468%€-01
ooo « 94344002
ono +110345e.01
gno 4369553€a03.
ooo «109406EwD2
000- s 1D4912Eal ] -
aodo «353250¢ 00
.oo0 Wb84603E 01
ooo 2723782 Q1
ona 2458685 01
oo «7212146€ 02
noo +300000E.023
0od 695544 01
.000 +100000E 01 .
ono 2 594403F.02
oog +102388 0D
oo 2 100771E 01
gao « 100488 Q1 _
nnag «10222% 01
ooo +«l0QcolE 01
ono +LOBBOCE 01
oan +«lao000g Q3
oa0 s100191F Q3
oos + 163541 02
ann «711792E01
aao 210000 oo
ono «315900 Qi
ooo +15080C 00
g0 «370620E-01
goo 1500008 0}

267
268
249
270
271
272
273
274
275
276
277
278
279
280
28)
282
284
285
286
287
288
289
2%0
271
292
293
294
294
294

297

298
299
a00
30
302
03
304
ags
306
aaz
308

a2

15
lé
157
iia
3y
aan
321
322
33
az4
328
324
i2s8
29

Variable
Symbol
MO 2
POA
FOY
ANU
FOR
GF2
HMD
DHM

13
u
VP!
Tt

GFH
AUP
AUV
AUY
ouT
DSP
AHZ
ARY
054
CPN
POS
PLF
PPO
PPN
PPD
PFI
DFP
VPF -
PPR
PHC
PHS
PME
HR
CPF
PCP
DAL
pLZ
NOZ
HPR
HPL
STH
ALO-
EXC
o2m

SVO
AUL
vve
02ZA
EXE
ARF



oop283
0onze4
DDpz2as
Oonzaé
Oonza?
oopzses
8nop2a%
Conze0
cop29l
Oop292
Nonz29e3
Conzey
0op29s
00n294
0on297?
Qogz9es
0pnze9
Gon3od
Coo3ol
Ooolaz
Don3o3
0apaos
G0nans
bonlgsé

too3an?:

Don3dns
Gpnoag?
gop3iio
0poait
gon3dt2
0poa13
Opoat4
2ooats
0003146
000217
0op3:18
gopa1 ¢
0pp3z2o
Gopdz2!
0on3i22
20p323
00p224
00p325
0opazé

BEND

000
0an
oo
ooo
coo
ogo
oo
oo0
ooo
Is]a]}
0o0
opo
oo0
000
ooo
nng
ono
onc
]u]u]
0no
ono
opo
oog
0go
0o
noo
poo
ooo
on0
000
ooo
ond
000
oo
ono

‘0o0

ooo
000
.noo
0o0
ood
noon
ooo
a0

WEND IGNGRED =

Location

Card Variable In Array Variable
Col, 1 Value AL400) Symbol
+6p0000g 00 330 GRF
s P71946F Q2 331  RSM
991828 00 332 BFM
«743000g 02 333 RAM
2+ 4697390 0D 334 Vs
2398489 02 335  pvo
+599833F 02 334 RMO
239984 04 337 QoM
«798737€ 01 338  PMD
798737 Q) 339 P20
1599946 Q2 3490 HMMoO
=4 151147 QD a4) pDO
+ 987908 0O 34z
«?87945E 090 43 AMM
2100000E 01 . 344 A4K
+800000ga.01 348 POM
«50000PE 02 A4s6  OMM
«798737g_0t 347 pPMt
«100000ED2 34 pM3
-, 100000 01 349  PMY4
+300000E 01 asg  EX)
¢ 122000 03 a53 PMS5
«250000 04 a54  PK1
+825000 D1 356 Z1O
«#00000E 0} as7 211
« 124060 0O} asa 712
« 625000 OQ ase . 7213
«800000FE G3 363 PK2
«200000g 01 364 PK3
«00o0od 365 FIS
« 000000 3464 STA
+100181E 03 347 PAR
s+0oo0on 368 GBL
=+200000g 0OQ 349 ANY
«400000g D0 A70  ANZ
+300000E-~D3 72 ANV
«000000 - A73  ANW
+100000g 04 ars  auo
« 999622 0D 374 AUR
«130000E 01} 377  AuUs
+4D0000E Q2 179 H1
+700000g Gt iso A2
+352000E02 381 A3

RCOPY TPFS.sGUYTONS
FURPIR np28~12/06=13t32
27 BLOCKS CopPlED

IN CONTROL MODE

=1


http:100000E.02

APPENDIX C

EXAMPLE
OF
BATCH OUTPUT



EXP 1313

28 DAYY ORIG.PARS. 28 pAYS

DAYS VRC Vp
2] 2.0436 2+9584
1 240436 249575
2 2+04237 29574
3 2.0437 249575
i 2,0438 2¢9574
5 2.0438 2.9572
& 2404239 247575
4 2.0437 249570
-] 240439 2.9571
LY 2.0440 29574
18 200440 2¢9577
11 2004941 229572
12 Ze0HY) 2+9568
13 220441 2.9567
14 2.0442 2¢9548%9
18 240442 2+.95468
16 2.0442 249563
17 240443 2,95464
18 ZeDH43 249567
19 2404843 2.95468
20 240443 2.9563
21 2o D44H 2.,9547
22 Z2.0444 2,956
23 2,04944 2.9570
29 2.D444 2:9571
29 2,0445 2.9565
26 240445 2+9542
27 240445 24954
28 2«0445 2¢9567
‘AT 28 DAYS CY CHANGED FROM
DAYS VR’ VP
29 200446 2.76450
an 270“45 23710
3 2.0445 247729
3z 2.0444 2,7738
33 20442 247738
34 2.0841 2,7744
35 240440 2,7744
36 2.0%39 27738
a? 2.0439 Re774#D
e 240438 2+7740
39 2.04137 27737
40 2,0436 27744
41 2.0436 27741
42 2.0%35 227727
43 ° 22,0435 27744
44 Ze04234 2¢7748
45 240433 2:7741¢
L7 ) 2«D433 2¢7748

C

Ve.0éb

RO2
240047300
2500,4644
2400,4953
2400,5124
2400,52329
2400,5452
240045611
24005419
240045340
2400,6804
2400,5498
2400,5318
2400,5764
2400,5334
240046169
2400,5577
24005063
240046139
2400,5073
2400,5922
2400,5973
24D0,6230
2400,5155
2400,5920
2400,7300
2400, 6492
2400,5698
2400,6052
2400.5714

«082 TO

Qnz
2398,4294
240142461
2401 ,3871
240193397
2401 2824
2401 ,2430
2401,21086
2401,1769
2401,14%6
24n1,1284
2401,1156
2401,1017
2401,0834
2401,0838
2401,.0822
2401,.,0663
2401.,0573
2401,0620

2B DAYS OR1Ge

PRA
v046By
+ 0612
20610
«B412
W0575
+ 04605
10610
+ 0503
+ 0573
+05469
e0554
eD&16
0692
0571
20579
s 0578
0580
205792
+ 0595
+0582
«0&01
+058]
0600
« 0549
« 0607
¢0583
+0583
' 060
0604

«060

PRA
-¢038p
-s0106
we QB4
we 0099
e 077
~s 0202
s 01562
=~e0D79%
=~ Q079
-30p73
=008t
~e 0077
~s 0070
-+ 0084
=e02086
-s015%
~a0n71
=01 48

PRPRVENQTPRER

HM Pys

40,8497 1.,7803
HD,86D% 3¢7767
40,8621 317765
40,8634 347762
40,8673 3¢7747
40,8642 3.?759
40,866) 3.7751
40,8685 3:7757
40,8703 3.7750
4048714 37744
40,8726 ay7732
40,8709 347761
40,8779 37747
40,8742 37748
40,8749 347736
40,8748 3.7755
40,8781 27741
40,8779 d.7791
40,8740 As 7745
40,8778 A3+77HI
40,8771 347749
40,8784 23,7735
40,8793 23,7747
40,8824 3.7727
40,8758 37754
40,8796 347743
40,8846 3.77H5
40,8807 37749
HM Pys

42,5172 ebbZH
42,4508 346776
42,4320 3.46828
42,4230 3.6847
42,4307 246760
42,4253 3,4800
42.4185 36842
4244187 346033
qzaﬂ]Bﬁ 3-6846
42.4181 3.4B37
4244153 3,683
42,4425 1.4844
42,4209 3,675%
4244160 L 3.67%0
42,4089 32,6834
HZ.qlﬂU 3.5785

POT
7.99l|q
749936
T49936
T.9%237
T.9938
7.9%238
7.9939
T:9728
79938
749943
T.9%38
79738
79939
7,9%238
749741
7.9%29
7.99?’
749937
749940
7.9990
749941
749937
Te9940
79744
749942
7.9939
7.9740
T.993%

POT
7.9855
799618
7299246
749945
749983
Ta7961

T 79940

T.9969
7:i9958
7.9958
79987
749957
T.9956
77956
T+¢7956
7:9954
7.9955
7.9955

vTW

YBeD29%
4Q.0H24
4D D425
4D.0423
40.038%
40.0427
400430
400424
40.0409
4000384
HO0¥0429
40e0423
4040438
400037y
400407
400448
HO30H) 8
40,0388
#0e0440
4.0422

40.0477"

HDoOH1Y
400472
4040394
H0e044
4D+0431
4040415
4040473
40,0438

vTW

3947815
37.8287
3948314
39748307
37,832%
37¢82%0
37.8292
3738342
3748335
3782357
19.8357
a%48349
39,8368
378369

. 3%.8332

398332
398380
3782328

VEC
15,0460
15,0458
15.0%63
15,0483

15,0525

1540469
15,0497
15,0458
15,0484
15,0629
15,0479
15,0486
15,0064
15.0477
15:04%1
15,0482
[1540435"
15.D469
15,0484
15,0487
15.04946
15.0482
15,046
15,0509
FS5.04%0
1540461
150475
15,0462

"18:n486

VEC
tﬂ,??la
14,8376

14,3“99'

1448439
14,8418
1418461
14,8478
1498445
14,8447
19,8444
14,8458
14,8460
14,8458
14,8449
149.8497
14,8512
14,8465
14,8521

vic
24,9777
249922
2449923
24,9934
2449942
2449929
2447937
2449923
24,7930
247942
2447955"
24.7940
2449931
24.7922
24,9929
2449940
2449897
24,9902
2447949
249945
24,7949
24-9922
2449944
24,7948
24,9954
2449935
24,794
24997949
24:+79546

vIC

2449924
2449858
2447855
2449854
24, 7858
2447869
24,9862
24+9857
24,9858
24,9857
24,7858
24+ 7857
24,9857
2447859
24,9847
2449884
24.7a57
247864



47 2.0432
48 2.0432
4y 200431
50 2:.0431
51 2.0430
52 2.0430
53 2.0429
Y] 2+0427
55 2,0429
58 2,0428
AT 54 pDAYS CV
DAYS VRC
87 2.0461
58 2.0458
8¢ 240457
40 20457
61 240457
62 2.0456
¥ 2+0457
&4 2.0487
63 2.0457
64 2,0457
&7 2.0457
68 2404587
&9 240457
70 2.0457
71 240457
72 2.0458
73 20458
7% 2.04586
75 2:D458
7é 2.0458
77 2.0458
78 2.0458
79 240457
:14] 240459
81 2+,045¢%
ag 240459
83 240459
84 240459
SFIN

27747
20774
2.7750
227743
247744
247751
27743
27751
24,7740
2.974p
CHANGED FROM

‘YP
2.9582
249542
2+.954%
2,9594
2,954
29544
2+ 97549
2,9544
2+9584
29550
2+9540
249548
209547
2,955
2.954s
2+75446
229545
249548
249544
2.9550
2¢9552
249550
2.9544
24,9544
2+9550
2.9542
24954)
2,9542

2401 ,0565
24901 ,0H61
2401 ,0450
2401 ,0347
2401,0277
240140406
2401 ,0222
2401,0322
2401,0280
2401,0351

+ 060 TO

Qo2
240%,2603
2401,1099
24p0,9280
2400,8p87
240047109
24p0,7105
24p0,6525
2400,6579
2400960“5
2400,5542
2400,5358
2400,7829
2400,5780
24D0D,5578
2400,5894
2400,654)
2400,60}7
2400,5500
2400,5148
24D0.4627
2400,5535
2400,7300
2400,.6) 22
24D0,51086
2900,5433
2400,51868
2400.6668
2400,5324

0189
»s0DB3
~s0156
-s 0059
- 00460
=s0126
=s 0051
e 0130
- Q062
~e(068

+082

PRA
0777
20624
e0626
210606
0629
«0&1]
D575
0594
eD612-
+0558
0620
D460
v0640
v0567
04610
«0b615
+ 0601
+ 0522
10597
« 0538
20673
«0578
0592
+0589
0547
0587
o041 4
+ 0594

42,4142
42,4077
4244125
“2-9045
42,4041
4295083
42,4022
42,4075
42,4018
42,4012

HM

40,0837
4049140
4049101
40¢9)25
40,9143
40,9107
40,9128
HOuo1l21
4049103
qD|9l§q
4040117
40,9045
40,9095
4049147
40.9410
4049123
4049113
4040181
40,9133
40&916:
40,9080
40,9128
40,0126
40,9145
40,9175
40,9147
40.9116
40,9162

346757
3.6823
346774
A.6834

3.68234%

346791
3.68238
3.,46788
3.6B29
a,6824

Pys
3.7716
347724
37714
3.7724%
37720
3.770¢
37714
3.7723
37706
3.7731
7747
3.774%0
3.7708
327728
3.772%9
347725
347686
347724
3.770)
3¢7759
37719
3.7722
37722
347707
377179
37737
37728

79755
749955
742955
749955
Te?964
745997565
77,9964
749954
7.9954
7,9954

POT
By0042
749987
749951
7.9947
7Te9744
Te?44
749742
729940
749738
7.9938
Te9%46
749739
T.9%39
749940
T+9%740
Te9738
749937
T+9942
Te9938
7497449
79940
Te9937
T.,77238
Ta9937
Te9%43
79938

39.8342
3%.8382
3948362
217.8393
3%9.82372
37¢8353
37.8405
378351
a?.,8405
av.,8407

vTW

401098
400551
40.08508
40.0477
400528
40+ 0491
400492
4@0D48B5
40.0482
40e0D462
40.0522
400524
400463
400448
4090461
40+ 0437
4BaD473
4040438
400454
400470
400452
40.0430

4020465 -

4040450
400433
HO+0449
4040490
4040413

14,8512
14,8486
I14.8522
14,8483
14,8488
14,8537
149,489
14,8537
14,8502
14,8504

lEC~

16,116}
15,0569
15,0645
15,0538
18,0513
15,0517
r500566
15,0524
15,0524
15,0616
15,0500
15,0513
18,0513
15,0503
18,0508
15,0504
15. 0491
15,0507
15,0509
15,0508
15,0497
15,0529
15,0472
15,0493
15,0483
15,0470
15,0472
15,0477

24,7865
24,7862
Z4.%068
24.784)
24.986)

24,9848

244986
24,7864
24.%862
2449862

vic

24787
2449927
2449958
24,9944
24,9948
24,7942
24.7978
24,9952
249952
ZHe?955
24,9940
2449947

. 247950

249953
29,9948
2447931

24,9948

24,9943
2449954
2449976
2Re 7964
2449964

24,7949 -

24.9956
2449959
ZQ-??“é
24,9958
24.9932

&t



APPENDIX D

EYAMPIE OF C@NVERSATIONAT DEMAND
INPUT/OUTPUT

3%



eXeTr

GUYTON MODEL. FROM WHITE
REFER TO GE-ASG USER GUIDE TIR 741-MED-4804

\EMJER‘SQTIC&W_ INPUT CA4) Y.N...

'I.:‘IFHT GUTPUT TAPE (A4) Y.N. ..
2

"ADD DATA FILEC@ADD TTYDAT)Y. .
>EADD TTYDAT

3310ATA RECORDS INPUT,

IHPUT HO . AHND HAME FDR EXPERIMENT ¢14.1504). ..

>1313  TEST FOR TIO. ...
TYFE SHIFT-0UT (S0) AND RETURN=——3»

by



38

QUTPUT WAMTED OR SaME, STOP (6845, ..

RGP QD2 PRA HA 1

THEUT WANTED CHGED.C fd. 2%, F10.4) DONE= NO MORE CHGES. ..
evME  UALUE. .

SDOME x

TIME STEPR (A4, 1% .FE.0.F6.82. ..

l{;!f*_l'}; FRINT EIHE ¢ UN1T=DAYS., HOUK. MING, SECS.STEFD. ..

OO 1. ;

-EXEC FaRar . L Ad > (MORE. RUN.PLOTD. ..

SMORE
THPUT WANTED CHGED.(Ad. 2K.F10.47 DONE= NO MORE CHGES. . .
svmMB  UALUE. .

~CA b6
L . 8608
e URLUE. .
~LONE
TINME STEFP (A4 w.FE.B.F6.@0. .
gSIT PRINT IéME ¢ UNIT'JW‘(S;ﬂDUR.-MIHS.'SECS;STEP). .
H UR :’.. 4 59 i
EREC PRRAM.CR4D ( MORE,RUN.PLOT Y. ..
AMGRE

THPUT WAMTED CHGED. (A4 2%, F18.4) DONE=_ ND MORE CHGES. . .
orMe UALUE. ..

LU .Bg
il Been
cyME UALUE. ..
AEHE

TIME STEP (A4, 1%.FE . 8.F6. 82 . .
HHIII;' F;’F‘IHT TIHE CUNIT=DRYS. HUUE-MIHS.:SGEC‘SJSTEP). ..
HOUR &

EXEC PARAM. CAGD ¢ MORE ; RUNLPLOTD. ..
YR .



13132 TEST FOR TIO....

DAY HR MY SE URC up
B 8 0 B 2.943¢ 2.93584 248D, ?390
B 1 348 2.8436 2.8596 2408 .7849 .
8 2 @47 2.9436 2. 9682 24011457
a 2 155 2.8436 2.2604 2481 .2867
6 4 323 2.8436 2.9558 2481 .3124

HT 0 DAY. 4 HR. 3 MIN.23 SEC ... CU
@ 6 z 2 2.84323 2.9975 2424.1181
B 8 245 2. 0434 2.8B767 2436.0442
18 1 9 2.8433 2.8485 2426.1819
1z 2 11 2.8432 2.8878 2414 8373
@8 14 1 3g 2.8431 2.7846 2404 9205

AT B DAY.14 HR., 1 MIM.38 SEC ... €U FROM
15 32 55 2.8432 2.7987 2382.2394
216 2 23 2.8434 2.7936 2364.8690
17 6 41 2.08438 2.7773 2248 .8313
618 6 14 2.8444 2.7614 233%.4866
619 2 16 z.8458 2.7933 2327 2643
B2a 225 2.8457 2.7037 2325.5790

HARD COPY WANTEDCY, M) . |

FROM

0554 40,5457
L0697  40.8460
.B588 40,8457
B611  40.8460
.B673 .8396
8823 T0 .
3031 41.2693
.24%6 41,5253
1583 41.8306
8738 42,1147

. 0166 #S .3198
~-.2512  42.1992"
TP e
-. 3027 42.%5329
. -.3158 42,6129
-. 3209 42 6956

39



ERHPH QUTPUT WANTEDCY.N.S), TIME INTERUALSCA4.F2.8). .

LR ¥ SCARLE (R4.8BK.F4.9,.2F8.2>
PLOTCY NS> LOC HIGH L% .
> 1. 2.6 2.82 .
Up Y SCALE (P4.8X.F4.8.2F6.8)
PLOTCY,N.S) LOC HIGH LOW e
> 1. 3.8 2.7
602 ¥ SCRLE (MJBK;F‘“.@)ZFG‘.G)
: F'LUT(Y N.8> LOC HIGH L0OW e
> 1. 26e6. 23¢9,
FRr Y- SCALE (24.8%.F4.8.2F6.8>
FLDT( YNNG Iim Hé@'l Lﬁg -
H” Y SCALE CRY.BX.F4.2.256.8)
PLOTLY,H.S) LOC HIGH LOW . .
> 1. 43. 38,
1 ¥ SCALE (Ad4.8X%,.F4.0.2F6.9)
PLOTCY.N.8) LOC HIGH LOM

b 1. 48. @

Lo



41

1313 TEST FOR TIO,
URC 2.6
------ WP 3 5g
TITT poe 2600 50
—--—- Hit igﬁgg ’V/“
. \/‘\\
\
T
o’/‘
e ¥ L
‘/'_a-‘
'/
1 T
S
—— 1 val | ‘
—--—-- H1 28000
TR e )
i b — o ' oy
------ Up" 2:98{ 44 /v"}/‘ Ny
—— URC____Z.@p . |
) 40 8.9 12.0 16.0 20.0
HARD COPY WANTEGCY.ND. TIME CHOUR)



GRQF'H OUTPUT WANTEDCY. N, S, TIME INTERUALSCR4.F2.8). .

URC Y SCALE
PLOTU:' H.53 LOC HIGH LOW
t}F‘ ¥ SCALE

LOW

}FS’LUT(Y.- N.S)> LOC HIGH

>Y

Qo2 Y SCRLE
PLDT(. Y:N.82 LOC HIGH LOW

F’Rf-‘i ¥ SCALE
P‘LUT&Y.’H;S) léUC HIGH LOM

.9 -1.
HI‘I ¥ .SCRLE
PLOTCY.N,S) LOI: HIGH LONW
‘:‘ . 43 38.

SCALE
PLDTL ¥,H.8> LOC HIGH L0
3. 16. 8.

(A4.8X.F4.0.2F6.8)
(R4.,8X.F4.0,2F6.8)
(A4.BX.F4.0.2F6.6)
(R4.8X.F4.2,2F6.0)

(R4.8X,F4.9,2F5.0)

(A4.8X,F4.8.2F6.0)

e



1313 TEST FOR TI0. ...

13

URC 2.06
—————— Up 3.59
—-—-— Q02 2660.08
i ,. f"”n_.“--‘b%-hvn 1
—-—-— 002 2280.081 e mh e S
****** UP 2 - ZB ' T -“""G-u - e e . Py
URC 2 82 R i |
PRA — 55 oo

E
)

L bl PP,
T
-

—————— W1 38.e@
PR# -1.692 -
i 19.60
VN\MAAN
1 .Be
.8 5.8 ig. 6 15.¢ 28.8
’HFIRD COPY MANTEDCY . M. . TIME (HOUR>



GRAPH QUTFUT WANTEDC YN, 8. TIME INTERUALSC A4, F2.8). ..

.,-"( 5.

URC Y SCRLE QMJBK,F‘@.G.-EFS.QJA
PLOTCY NS LOC HIGH LOW S
s 1. 2.655 2.825%

up ¥ SCRLE (M»BH;F*%.B;EFG.E)
f:'LttTf‘r MG LBC. gIGH Lém;

002 ¥ SCRLE (ﬁd’.‘BX-‘F"’.e-‘aFB.B)
FLOTCY . H. G2 LOI: HII:H LOW 5%
s 2 2508, 2328.

PRA ¥ SCALE (A4.8%.F4.0,2F6.87
F‘LGT( s M. 8) l‘iGC HéGH Lo ...

-’ ! ¥

Y SCN.E ¢4,8X%,F4.8,2F6.8)
PLUTI" LH.S> LOC HIGH LON e
> 5. 43.
1 Y SCﬁiE CRd,BX,Fé.8,2F6.80
PLOTCY.HN.S) LOC HIGH LOW :
'l 6. 18. G.

Lb



1312 TEST FOR T10....

———— URC 2.86
e URC 2.83
— UP 2.78
G0 2500 .00
_\NM

———— e £300.00 ‘
———— PR .58
——— FRA ~.58 &
——— HIY 43 .68
— W 38.08
Sl ! 16.98

SNV e
i T o W

.G 4.0 8.0 12.0 16.0

HaRD COPY WANTEDCY . ND . .. TIHME (HOUR)D

>



ERHPH CUTPUT WANTEDCY. M. S§). TINE INTERURLS(R4.F2.8),

URC Y SCALE (A4 8.F4.0.2F6.8)>
SLCIT{ YaH. C‘) LOC HIGH LOoNM

Up SCRLE  CR4,.8X.F4.0.2F6.0)
Pum AT 1éuc g:gn Low ... -
@02 ) scaa.é (04,8%,F4.8.2F6.8)
PLGTf?,H Sy LOC HIGH L O e

1. 2588. 2380,

F‘Rﬁ Y SCALE  (R4.8X.F4.8,2F6.9)
PLOTCY.N.G) nl_nc HéGH uim

> . -1.

HM Y SCALE  (p4.8%.F4.8,2F6.8)
PLDTC?;NJS) L.oC HIGH Lo v )

> 2. 43, 3.

I Y SCALE  (R4.8X.F4.98.2F6.85

FLOTC.NS) LOC HIGH LOW

L6
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1313 TEST FOR TIO. ...
————R0Z 2500 .00
—===—= PRA .56

—————— PRA ~1.20

— D02 2308.00

———— P 3.50 J—

****** HIM 4%.080 v
--w-t----’ "

—————— HM \.‘8.88

— tF .68
@ 9.8 10.68 15.8 6.6

CHEARD COPY WEHTEDCY My, . TIME ¢HOUR)



}'ﬁaﬁm DUTPUT MANTEDCY.N. S5, TIME INTERVALS(R4.FZ.08). ..

nggm WRNTED OR SAME,STOP (6R4). ..

r



APRENDIX B

" LISTINGS OF SUBROUTINES



.oubpinDd o dw € R&70933:8 LARRY NEALm=MATH: NASA EILE. . - -

0oiopD 2e ¢
- 2 0olo0n. L3 € L, PROGRAM.GUYTON . o ot it e e e e _ . e e e e
Dolon 4e c CIRCULATORY DYNAMICS = CIRCE
o100, - .Ba € o e e CARCE L e e e e — -
0oiot be REAL LVMylsIFPsLPDIKEKEL jKOD,KIRYWKIE, KItKCDoKEO’KNI’KNS
Mmm.ﬁﬂJnamﬁm"mmlx-,MMHM,H"NWREALMNAEJ&EH¢NLDANQDsJi¢LaK+&anmnz*N01+mcZ*H9L4£aﬂ,424447m4a___n_;_w_m.
onins ge DIMENSION FUNI{I4) yFUNZULI4) 3FUNILIA)»FUNSCLG) 4FUNSLL14) yFUNT(1H)
.- 0DIgB 9 . _ COMMONZARRAY/TeloMBDaVMSIVRAMVAS s VLAIYRAMVAE JPALPAM ) LMy « - oo e o o
Dpions 10 * VREIPRAYQRNIYPESPPASIPPLICPAIRPAIRVMIVLE sPLASQLNoPL Ly 2
. DRADS. M E L L® L e ALBARPVIRPTAPGL A QPNAAS s VNE WMV B P VS POV SRV GGV O 4 AVE o e
Dol 12# COMMON/ARRAY/CNZ2sCN3IRVESPGSsRTPIQADIQROIGLODVSIDPAIDASIDLAIDRA
SO €14 B U s ¥ SESNU 13% e : ~BAL A AUCAUB s AUNABNAAAUZ 2 ALUBLDAY sAUJa AL s AL O AN UM S,
0Dioé 14 . AU s AUMS AURIVIF PO sPTTsPTS»PIFsCPIVPTCHCPPIPPCIPVE .
e 00I07 . L 1B&. __ COMMONZARRAYAPC 42PCOVICIRLD»VILsVIDoyPD)DPL s CR L2 DPCH DRI ILPD +DLP e
00107 16¢ v DPPICHY »sPRMyPGRICPGIPGP 9sGF 11 PGX)PGCIPGHsPG22VGD VG o -
w0007 . 2% EPHAGP L2 GR241GPD s AARRR.  RFNAAPD GLELREL + GRS TRRAMUD e
Do110 18 COMMON/ARRAY/REKINODINED s NAEy VECICKE I KODIKET yKIRIKIEsKCDsKEDCK T s R
SOOI + L 1 15 B2 IOV 5. X. S . TP e LNALCED SN LD AKE g KLt L LCp ] Lo s M T Yoy Zme VT L8 NUZ 4 TVZEF Dot v i
06110 20 * DFZsX 212 sPRIWVTSSVP sPRPHIIFP+GPRIKNIIKNL s AMRYAMP 1
——ROVYL 20 . . COMMONZARRAYZAMI aAMCsAM2 9 AMA W AMS I AM o CNELAGK »-ANRIANT S ANGANRIANI p— oo
on11t Z220 * ANSYANMVB sHMLIoHM 2Bl SVIEsVIRVIMIRCZ)PO22RKCIRC .
. DOAMY . _@3e . % . .. _RCDIVRCIRSNIOVA ) BENIOOBAOMPIge0SV-sPOT oPOD 0-POBrARL e -~
opli2 24 COMMON/APRAYIHRZ.POC AR3IIARMsCNBIGFNIAH7 yAHB s AH vAHC s AHI 0 AH29AHY ’
e DLL2 . . 25 -t .mmAHMJLNxJCM&LVEJ&MVZJUM54V¥ALMx141VDOVIHLHSR*HSLJNJDw-.wmuu“
00112 26% & SR sVVRIRARICV »CN72AUXSAUKYAUZY +CFCHICPKIPCECPR
00413 - 27w . . COMMON/ARRAYZLPK I DPO4HYLAKID s AMT A ANT 1P OK+PON ALK AZK y AJK »CNRs CNZy— ~ —

\J1
ALITYND 8004, 40 °©
st 39vVd WN\@‘W



—B0113  ___ 2Be v we B i e L AHKQSRK VY V2D 21 272 473 2ZH 325 $Z6.a27 2ZB. aHMKa . w e ——— o ane o ——

0o113 29 . HKM s POV sPOZsRDOsGOZsRBE yMOZsPOA+POY sANUSPDORIGEZ ¢HMD .
00114 A0 . _COMMON/ARRAY/QHMIPOR I3 sU  yVYPLaT1l 3GF32GFY,AUPsAUY sRY 1 2AUYIQUT Y . - e . .- ot
00114 a1 s DSP1AHZ 1 ARY s0SAYPP L2 CPNsPOS+PLF yPPOIPPNIPPDIRF I DFP

- .-borrg A2 % _NPFsPPRIPMCPHNSIPMPIHR, 2 CPFaPCP DAL +DLZ2DPYSDPZ WGP . e e e e e —
0o115 33+ COMMON/ARRAY/NOZ I KCZVIZsHPRyHPLYSTHIALOYEXC102MPAZPP2ySV0rAUL Y

e 00118 <X L . YY¥P102A+01 sEXELARFYQREIRSMABEM s RAMIOV S +PYOPRMOLGOM, .- et o e et oo e e
00118 35e » PMOsP20sMMOsPDOIPOE s AMM s A4K P OM e OMMIPHL s PM3 2P MU SEX]

RN ¢ 11 5 - SUNNR- 1. 3. S _-__......_,GD.HMD_N/&B.E.AIZQ.Z.._:.QQ_JJ"MMPKLaZ‘? A 02 s Z 12 Z A0 Z s 2 B a7 A B R st o e et i e am o rmim ominrs — — —
nplis 17 . PKAsFIS+STAPARSGBL sANY s ANZ s ANX ANV s ANWLANRSAUQPAUR,

— Dn11é aas e AUS S AZTBGHY G A2 WA GDUMMYLIR)  TITEE(400) 4 DUMNY.LS0) — _—
oo47 ave COMMON/NUMERO/K s NOL20) s NTIMECsUNITS  NZsNTIMEP ;NN tMAXNOyNTINME '
onian 40 CDMMDWM&EMMM&L&M,ND- e
Dot20° h1e . THeTMM NFIRSTSZZ{1G) ,0LY{9)40BY(9),YMIN(ID)sYMAXELO), . .

. Op1ZD... B2 _ __ . % . NaPTUIR),BETA{JD) s NGRAPH{ 18I, GRAPHIID)L ,HEADLLIQ )W NOEXR — e e i m
0g120 43w . JDTHAX

c-clolzl L 84s _ COMMON/TAPE/TOTAL: — — — S S
Dp122 45 DATA FUNHIlpFUNHZ)|FUN1(3).FUNI(‘H|FUNH5):FUNHGI.FUNI(T).
0nl122 Hge JAEUNLCAY S FUNILS) o FUNLLIO) sFUNELLIEE 2FUNILE2) FUNILLI3) EUNI L LY. e i — -
Dolz22 47w "UlnI'Uqlﬁﬂq’10025|125vll?7|360|glﬁB.ZDUI’-59,2"00;0-,2‘!0..0./

—Gptyyr . __48e . DATA FUN2{3D,FUNZLZ)afUN2(3) o FUN2IS)sRUNRLEI o FUNZLE) s FUNZLT ) g S o e ¢+t e
DO14t 49 SFUNZ2IBYFUN2{)+FUNZLULIOYsFUNZIL1) W FUNZULI2Y2FUNZILI3) sFUN2(14)/

~ Qor41 . . Sne e i100,,00f,mb40.0000, 230 402500042062 009 e84 Biary 1395040004 413,54 e e = en e e e e
0a140 51+ DATA FUNSHHFUNNZ)oFUN3l3)nFUN3!‘+)|FUN3t5)aFUNB!bhFUN3(7)|

. Aplap 2w AEUNICB)} WFUNI(F L EUNICINI 2 FUNI (L) G FUNZIS2 )l UNILI3Y 4 FUNI LSS, = e
opten’ Gae © %0404 1eD642Z00 1 o7 12490993930 0908,384, 4460450 ,001450904/ - ’
o177 Bye_ CDATA _FUNY LY LS EUNSL2) s EUNS L33 o FUNSIH ) s FUNALE g EUNSL LI FUNRLTI - R S —
np177 55 oFuNMahFuNM?).FUN‘HlmoFuuqn|).FUN4(12).FUN4(13).FUNMH)/ .

S o1 0 W v S Y% NSO L% ¥ 111 PUPE ¢ ST PUY . IS B PSP JOPL- L Y- AP B OISR I PR I, QAU a1 T« OO I D - : S+ e
ap216 57 DATA FUN&GT1)oFUNETIZ2Y9FUNELINsFUNLLY) yFUNLIB) ¢yFUNSLE) sFUNELT ) »

..... ip2té 5ge SEUNGIB) 4 FUNALS) +FUNALIN) 2 FUNALYI I} oFUNALI22 FUNALLIAY WFUNGIIH)L [N -
onz2i1é R o000, ,i0000«sD. 970|.oq'9.3'08.3030102|103'116..43.1DD.,D./

—-..Dpz23s Ao DATA FUNTLI) o FUNT(2) s FPUNT ()2 FUNT(H) 3 FUNZ (S 4 FUNT LAY 2FUNZLZ )y B T T
np23s b1 SEUNTUBY ) FUNTI9) o FUNZLI0) sFUNT (L) 3FUNTCI2) oFYNTI13) oFUNTE14)/ ’

00238 428 0 0,74, 30, ,50283600,3.0 10000, y1600s4150400,, 05,4000 0064 e . o -
0p25ny 53 COMMON/DEMAND/ ITAPED» ITME, IEXECN+ICONY!
Opzes- Luw DATA, INAIONZTH t /. 1Y000/0Y vy
no2ss 65 €

10240, bhe WRIYELL,224) e
Dp2s2 &7 72% FORMAT('iGUYTON -MODEL FROM WHITE'/ .

—.bn2s2 . ERe . 1.t REFER TO.GE=ASG USER GUIDE %4 o o e — e
fpD262 t9s ¢ 2 TTIR 741-MED-S3004") ,
D283 0 20 CALL. . SEGID. (4) | . — —
00243 Tle € SEE. IF CONVERSATIONAL INPUT. .
0Nz 22e - 1 NRITE (A 20 o e v | e e e e e e — i e e o 4 ae S
DD24é 73 20 FORMAT(*OCONVERSATIONAL INPUT (A4) YoNsse') . . )
—.Dn2e? T48__ READIS, 21, ERRELEL TCONVY o o o e et et e — e e e i
0pz272 75 21 FORMAT(A4)

00225 ... Jbs IECLCONYT. aE0a JNOODY GO T0 285 o st e oo o eee i i e o —
0p27s 27 IF{ICONV] JNE. IYOOO) GO TO t9 ,

_...bp2es rae, .. C _SEE. IF.TO OUTRUT TAREM . - & mn n oo v e o e e m e e ———— — — .
on2?7 79 25 WRITE(6426)

— 030, . BOe_ . 2A FORMATLYORANT .QUYPUT TAPE [A8) YoNas el ) cm o v o ot ot e o v e o e — ——— ——
0Dan2 Ble READUIS»21,ERR=25) ITAPEO

SR o B 13 S - ¥ 1. JEIITAPED . o EQa LINDOQY (B0 0 TD L30L o ottt it n s ceome o v e o v i s oot St o e 5 ot et e 230 ecemtt o < o ettt o
boag? 83 IF(ITAPEQ JNE. lYOOD) GO TO 25 ul

o 0BABY e . BE®. L. o . e . - . Ce e L L S - N



— 20313 BREe | 30 LF{ICONVI ,ER. 1Y000) GO Y9 40 .. . . . e - _—— - c e e R

o3l g6 € HERE IF NOT ¢ONVERSATIONAL MODE, . .
80313 . ATe WRITE(6,32) .. - e - .. _ aee o -
00316 88e 32 FORMATU'NADD DATA FILEawst)

— DR3Le, - 8. . L. LLALL PUTLIN L. e —— . —— - - - e e — e e e e e =
0p317 0¥ GO TO 38

— ARILT 2Le C..HERE IF_IN CONVERSAYIONAL MODEs .. e tmt e e e i s s S i+ s e
opazp 2. 40 WRITE(6,721) ) '

— .003d22 . 93e _-Z21 FORMATI! ADD DATA FILELBADD TTYDATIae ') o ol v o o ol o o e o e e e
0p3z3 4. CALL PUTIN :

e 203254 95w . CALL TTIYIN. . - _— e+ e e e - e i e e
gpazs 96w ITHE = )

——nnaze 27 CALL _TITYDUT - . am s
nnaze 78 c

-. (Op3zz. . .79 _ _ 38. IF( 1 _w6GT,.0e¢5) I=0,58 .. e & e e - - — e - -
00331  «DIAGNOSTIC® THE TEST FOR EQUALITY RETWEEN NON-!NTEGERS MAY NOT BE MEAN]NGF‘LjL- .

— D033, b0 . | 100 IE(OUT.MEL3L. G010 .101 o o rmtre e s i mmtmerme o 4 oo = e o =+ & e = i« e mmnn s o o
00333 101+ CALL SEGLD (5)

-~ LO0338 . _102e JELICONY Y. o EQa LY000) GO T0. B0 (o — . R
00336 103 CALL PUTOUT '

- —Dp3az . _ifse . . ___ _ 60 TO-10OJ —_— — me e s - . o e ¢ s o e =t e o+ e
BDp337 105+ € HERE [F' CONVERSATIONAL MODE. . '
034D .. 1068 _ . - B0 JEXECN Bl i oo e it e e e e e mm e i i mmse n s Dimanh B s em e e = e e =+ = e
bo3yl 107s ITHE = D ‘

— Q0342 108w CALL _TIY.DUT. . —_ —_— -t e et 4 8t e
D03yl 1hge IF(IEXECN +EGe D) GO TOQO {01 ) 9%

.. DBa4a___ j1pe . C HERE _WHEN FINISHED ALL.TIME SLERS ~LNPUT e ccemve  mom oom U g §'" .
Doaus 111e CALL TTYIN . 5 .

cee W0D3RA 2 L TME R e e e e e e 4 S ——————— t mvv mr = " —— . o— - g, . e A s
00347 1130 CALL TTYOUuT . ' ' ‘ ‘

- .. Dnaazy 1l49 o e s : - : - 4 v —o——— e e
00347 115+ Ci100 IF(OUT +EQs 3s) CALL OUTPUT ‘o ’ . - ‘8 - .

— .Dp3sz . _tlee L LF(DSP _FQs -3ad CALL.OSBLAY e o e e — ——— ¥ 2
DO3E0  ePIAGNOSTIC* THE TEST FOR EQUALITY BETWEEN NON-fINTEGERS HAY NDT BE MEANINGFULe. ."

-—..Dp3ASD . p17e 304 JFE(DSPANEL3N) GO TO P02 i o s e s s e ez e e e et - - =
0oas2 jige CALL SEGLD (4) T .

D036 119e . CALL DSPLAY e e i . WD R - . : —- .
apas3 120» C ’

N 1 T 11 N -3 X —l02 TmIe12 e e o - e e - o
0n354 122» c .

e ARAES 1238 CALL SEGLD i} eiame o cee wmme v me rwems e marem vin e e ey s e . e eyt s s o wman mom e v e
0nass 124e CALL HEMD (FUN]»FUN21FUNI, FUN‘H

———RABA. 128 € EALL HENMG . (AMMaANM ANULAANY s ANZ 2 ARMAA UK kNN S ALY A VB E M B N s e s cmi « e e b St o s st
0oace 1246 C L CHZICNIICNT LV sDASDLAIDPAYDRAYDVSHF IS EMDIHPL

. DOp3s& 127 L. %, ce eeew .= HERHSL sHSR I 2 _sLVMsPA sBANIPAZOBC. W PGLIPEEMRLA . . i e amh h i e k=
Goase 128» (o L PPAIPPLIPP2ZIPRAYPRIIPYSIBAOQLNIALOIQPO+QRF QRN

—— -.0RAGG 1298 . LB o . - RROLAVOLRAMGRARIRBF ) RPALRP T RPVAIREN $RENIRVGIRYMy — - mme e 0 ot e e el - .-
0p3ass 130 o . RVSsU  sVAEIVASIVBDsVIMIVLASVLE'VP »VPASVPEIVRA ) L

e HD3GA .. 131 G o B e e n oA BLANREAVVE s NVRANYS oYV T sVVE % w dEUNL 4 EUNZ 0 FUNI g s - e s nosm s smiensn s+ ae @ os armn e amr =
obass 132¢ c » ) FUNY)

——0pABA 13838 O e r e o e e e e e e e e m e e e e e U
bn3as? 134 CALL AUTO (AU MUB'AUC AUHrAUJ;AUK:AULnAUMrAUNnAUO AUP:AUQ.

— 00357 ___ 1388 _ .. __# . .. .. L AURSAUSIANVAUXSAUZ b AU AU G AU B 0 ALB s DAY $ERCAEKREA- - cmemme mmme e e e a em e e e
0pas? 136w * EX12E2 sPA yPALIPOQIPOTIP20:STAIVVRIVYT Y 2
on3sz LATM e it v e v e e 28 3 2L 2Lt e s d e s e mre e wmar a o wme [ . - — e wr e smmmarmm— . e
0pas? 138# ¢ \mn

—_— 0n3an. jage come e JFUI30LE. 1260 TO 168 . - . — e = . e ———— e s -k


http:VAEoVASPVBOVIMiVLAVLE.VP
http:SL2.HSR.j2LVM.PA

0p3s2 . 180e . IF(ABS(DAUSAUJIGT.DAIIGO YO IO .. _ - e e s e e s e

DD3skH 141 110 JF {(ABS5(0A0=QL0O)«GT+.2)G0 TO L0QO -

- BO366. . 1#2e | __IF (ABSIRAD-2PQ)+6Ts+2)G60 TOQ 100 . .. . —— - . e e e e T
ooaro 143s IF (ABS(QAO-ORO)«GTeoe4)GD TO DO .

.. pa3ro._ . LRE® G e e e e e e e e e e e et e e -
onav2 145 68 CALL SEGLD (2) . ,

—DR3Z3_ . 1l CALL_HORMAN {AM 2 AMC AMP AMRLAMY AMI JANM CKE PALZ FUNT , . e
0oava P47 . AGKyANC 4 ANP ,ANRyANT ,ANYV y ANW AN JCNA ,CNE , GF N,

-— Doz7a ___ _14Ae O AN -1 ST 5 N 1 S S
0n3za 149e o .

—--D0374 ___ _160s CALL BlOOD LHEM o HM _yHMK T . POV, BOYP0O} P02, RO RC2LRED4REC, ; v e m——— e
0pary 181 . VB ,VIB,VIE,VIM,¥P ,VRC)
onary 152 C N
bpazs 153w CALL MUSCLE (ALO)AMMAOM  AUP s A4K BFMIEXC o HM #1  4MMO,0MM, 054,
0pars . 1B4e___ | £ . .. —m. - DVA,OVS,02A,PDOWPKI,PK24PK3RMO,PMLPHILRNA PHE, . L e L L L e
0375 165 . FOEWPOM,PYO,P204Q0M ,RMOVPF 25 426) '

- 0p3azs _ bee. € S I i trn o m et e+ oo . . —_
Boazs 157 CALL AUTORG [AOM ARM AR],ARZyARD JAIK s AZK ASKsBFN,DOByHM o1s

we BDAZE_ __15Re L 402,05V 4 ONA,02H,P0A,P0B 4ROC 120D ROKSRONGRORSLAT o o
0n37é 159 » POV,PDZ,P10,802,RD0,Z 247 ,17)
. =-00374 _lbpne ¢ —_ - e aomeamn e ira o . oo = e 5 e o ——— —_ - e ot ssmrermnn
00377 16t CALL ADH LAH »AHC JAHK  AHM s AHY JAHZ yAH7 1 AHB yAUP s CNA ,CNB 4 CNR, :
-..Nnazy A28l e - CHZ WL  yPRAZZ . s oo ——— .- —_ UV U U
0oazy 143 c

—10H00, . . 1&4e CALL MISCH LAHM L AU ANB, T 4SR _ SRK4STH»TMD . INZ W HEC NG Y TH, y—
oo4n0 1850 * YVE,VV6,VVT,Z V9 .

—-00apnn . 1 B6S. O . — e e e - . .
oo4nl 157 CALL HEART (AURsDHM ,HHD yHR s1 ,FA +PMC,PMP,PHS,POT,PRASQAD,

- gg.::n{- - ﬁg_,__, - ] e DL DG RIP SYO VAL W VL E  VEE s YRE S VVEHH LY —— — . - -

e} L ]

.Quan2 L7Qs CAEL CAPMBD A BENCEC P CPPARFP 1 W IFEPBC W BCD,PIE PLDBRL, f —_—
00402 171 ° PREYPTC, PTSiPTTsPYGPYSIRVS,,TYD VG ZVID,VIF, ¥P . i X .

- . Dpan2 172e N | i o NED G NTC VTN W TL VTS VUD G Z 2 h y FUNGLn - cee — . e e e
o402 173# C : . .

. ..004n3 . 174 Iele) 28Tt — e i - - .
0404 175 [1=ABSIVPL/VPD/Y) ) )
004%nS 1740 IF{1 1.t Tal) Iwld o —
DD407 1778 | TF(I34TwT alTel) [=13¢7=T] :

_ohnegr o 17ae Ts1sT1 — o e — o - g eeem . - —— .
00412 1790 TimY
ny12 180 (W e oo s it e
0p413 eDIAGNOSTIC® THE TEST FOR EQUALITY BETWEEN NON~INTEGERS MAY NOT BE MEANINGFUL e

- ong13 181e IFE{OUT NFte) GO TO 199 — e - e
touys 182w CAEL SESLD (5)

LONYLA L 183e L CALL PUTOUT. .. _— —_— e mre x o t r et e e e o e &+ et e e ——— e

0046 184+ <

— nAags . MBGe € IFiOUTERads) CALL_OUIPUT.. __ ... .. i el e e e e e e e e et v e v s
o416 186 c IF(DSPeEQedel CALL DSRLAY

e DRYLT_ eDIAGNOSTIC®  THE TESY EOR EQUALLTY BETWEEN NON-INTEGERS MAY_NOT.BE MEAMINGRUL.. e o et e ot s
Do417 187 199 IF(DSPeNE-4a) GO TO 200 - .

.. Dne2y . 3B8e . CALL SEGLD_MH) . ... ..ee e e e o e et e ot o e e e,
00422 189 CALL DSPLAY . ‘ ‘
00422 190 o C e e mm e et cmm s e e e e e e am e+ — ot e e,

00423 1919 200 CALL SEGLD ()
___Qn,gz_a,,__x,u_:_m.,_.__uu,,auwnu_ e LCRE L CREAZCRNWDFP oL | WPLPPED, FL,A.PL.E.MS...PMMC.,_“____.._W e i st i ot i et serasnren
00424 1938 PPD,PPT,PPN,PPOJPPR,VP JVPD,VPF 42 ,23) o

- . . - - e e e e cm er e e e s 1 Ao s v e % ran
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Ags25

1958

LEALL MIST2 {RPL HRR \HSL yHSRy 14aPAIPPASROY »STHAZI 02112 Z A i v e

Q425 196 c
.. 00426 . _19%s _ _ __ . CALL.PROTEN, L LCHY $CPG L CPI s CPKACPP L EPRACEILPLPLOLILRRC,BPIWDPL, .. — . . o e i e e o ol
00426 198 . DPO,DPY GPD,GPRyl L IFPILPK,PC JPCESJPGX,PRP,VG ,
- QD424 1998 . . e el — . MILGZ L PPDY . e e o e e et e e e
0426 2000 C .
- 0n427 2019 . CALL XIDNEY —~ (AARGAHM.AM. L APDARE, AUMSCHE W CHNX S CNY 4 GEL 4 GRNLGER, —
0p427 202e . GF24GF3,GF4,GLP,1 (NAE:NgD,NID,NOD,NGZ4PA 4PAR, )
- 00427 ...203% . . % i o am ePEL PPC RBF JREKWRFN,RR_,SYH,TRE,NIM, VYD 2} . et e =
oo427 204 c
_ o443 _ z2lGs CALL T10NS (AM _LCCD ,CKE CKT, ED, -
Bp43n 2060 . KIR3KOD yNAE REK VEC ,VICIVID,¥YP 2VPF VTS, 2)
- 00830 207 _t _
00431 20pe CALL GELFLD {CHY yCPG,CP I 4 GPRyHYL  IFP I PGCsPGH PGP PGR,PGXPIF,
o431 _  289e e ot . PRM G PIC L PTS PRI VG NGO VIR YRSy VTS V2O FYNS e et s o o e e
0p43} 2109 ¢
00432 .21l e G0 TR+ e — et e —— e ——— o —
o433 212+ END
¢ e e -END.OE_COMPILATION: . . 4 DIAGNOSTICS. _ - -_ —— e ——
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Ooiol
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-SUBROUT!NE ADH (AN ,AHC.AHK.AHM,AHY,AHZ.AH7.AHB.AUP.CNA,CNB.CNR,

CNZ.l. WS RALLY . ...

00101 3 REAL 1
opto3l.. . ¢ __ C - .. - . e —— - N — e —
no1p3 e C ANTEDIURETIC HORMONE
- toln3a. Ae__ .. C ) - - . . e o e e
00104 7 CNB=CNA~CNR ’
P ...D-ﬂ‘laﬂ.s........_u.“. .8 . e AHZE G 28PRA . e mani avmma iy fim e ook e oA ARAY St ettt Sismbn sttt = o oreAmmirnarorts ey wotoe  ammn ot ot e
0106 9e AHYRAKRY+ (AHZ=AHY) %,0007¢!
...00107.. ... 10, .. cAHBEAUP S 6 e e o e e e e e e e e . e
NG1410 11 IF(AMB L. T.0s)AHB=O,
—. QO0LE2_ . _ 12 ___  _ . _IF(CNB.LY.0«)CNBEQ, ... S,
aolty 13# AHRAH+ (CNZWCNB+AHB=AHZ+AHYwAH)}/Z
~-.0pLrS. . t4e . 1F(AHALY D) AHER. . .. - - -
0117 15¢ AHCBAHC* (o 3333#AHRAHC) 8 (] a=EXP{=I/AHK))
- Doi2n I Y o . AHMEE 2 [ La=EXPRL=0alBOBRPAHCLY o e o e e e e
op121 17» IF{AHMeL.Tes3) AHME . '
. D123 ..18e —. -RETUBN ._._. . . ... .. e v o et ot e e e e e
00124 19 END
— . END OF COMPILATION?S & NO DIAGNOSTICS e o o e o o e e e
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Do101! 1 SUBROUTINg AUTD (AU .AUBpAUC.AUH..AUJ.AUK,AUL,AUM.AUN,AUO.AUP,AUQ-,
- B0LRY L 20 e e s AURIAUS AUV AUX2AUZ 54U s AME, AUBIALBADAUSEXCAERE 0 e o
foint I . EXI912 2PA +PAL1sPOQIPOTIP204STAIVVRIVYIY +Zs
0Digl. . . 4e, .. . . L. 2B ,Z12). - ee C e e e S
0p103 5 REAL 12 ‘
001023 .68 L. .. - - ..
DDip3a 7 c AUTONGMIC CONTROL BLOCK
el WJBOL03L B e v = = s s S e m e e e e e
0D0tn4 9o 120 EXE=(8e=P20) ¢EXI+(EXCwlo)laZ]2
- O0LpS. . _dos _ . . . BOQ=POT ... _ .. .. _ _. .~ f e et e e e e
0006 ile IF {(POQ+GTWB4)P0R=8, .
- 00410 L 12e . LF (PORCLTA44PORRAe . . et o e e o
Oplt2° 13# ., PAL=PA*POR/B4~EXE ‘
e ABLY3 A8 AUCED e o e e s 1ot 1 o+ o e . e bt s et s 1o o
0ot14 15 IF(PALWLT.804)AUC=,038{8N,=PAL) ‘
. .Dbolys D -2 S - TE(RAT.LTed4DadAUCE 92 o . . . o e+ e+
boizn 17+ AUB=D,
0p121 _ l8e ———a IF.xPA¢.LI.170,.}Au&:-.nwzsu.ummmu_, i - e . et s e e
Dot23 19 IF(PA] LT.40.)AUB=] .83 o
,..,.,“-Q.I]LZE_“..M.HZDL.._ - d23. .A"LB.?_LAM&:J...IJAUL!:J..@"-W SR Nl ettt ittt ed o bermaton 518 i a5 ok 0= 1 et s i 1o b b o
noL26 21 124  AUN=(Q ' .
D082 228 o IE{PAL WL T o500 AUNE 2N IE0 . mPAL) . . . e S N
00131 23s IF(PALIWLT 4204 }AUNZ6.0
e 0133 o 248 0 L _AUARALBeAUS . . _ .. R e e - e e e e
00134 . 25 AUB=AUK® (AUL=1,)
amene DDA AB. L 268 uu“hﬂAuanAuxiauciAUAxAumznAMLAZzxm._meummn”“,“mmuww_mm_p~mwn s+ i ot 1o
0p136 27 AUJEAUJHIDAU=AUJ) #1204,/28
- --00137 . 288 | L IF(AUJALTA00) AU, e e S .
0p14y 29e IF(AUU=141126,127,127 . )
D0lu% . 3ns 124, AUsAUJUseAUZ . _ . c et e e e e e e e e
00145 1. GO0 TO 128 '
- 80146 . . 32+ o A2 AUS(AUS=L e oAUZ e L e - W er e e e e
DD147 33 128 IF(STAGT,.,0000!1)AU=STA | '
Dp1St. 34 . AUQDmAU=-), | . A .
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onis2 . . 3b6e . AUP=ADG*ADR+] .,
0DiS3 kY24 AUH=AUD»aYyV+1,
0Dl154 37e AURZAUD®AUS+ 1,
00155 38w VVR=VYS~AULSAYP
00156 IRe - AUMa, |5+, 85%AUP _
0p1s87 q0 RETURN
SLQnten. L die JEND . L, e v e e e - . e e e e e e e e e i oot mmmeam e
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1¢ SUBROUTINE AUTORG({AOM,ARM ARI ,AR2,AR3 ,A1K,A2K,A3K,BFN,DOB HKY ,T,
. poi0l 4. 2 . AU e _ M02.05V,0VA,Q2M,POA POBSPOCIP AR POK BONPORSPO o e
0010l " 39 » POV,POZ,P10,@024RD0O,Z 14 .273
L0103 . 4 _ REAL. 1sMO2 . .. .o ] - e e e m e i e o e e et e
0o103d e C
~foloy . ae . L. __NDNeMUSCLE OXYGEN DELIVERY BLOCK e e e e e e e ———
0plo3 - T * C AND NON-MUSCLE LOCAL BLOOD FLOW CONTROL BLOCK
- _..Qﬁlﬂﬁ. TSR : 1. SR L,':." ot O R o v O S oy i W g o T W Gh e U D Y G et g ey AT Y MY e gy O O gy R, T LT S e O IR SL LI PR IR T P e e
08103 90 c AUTOREGULATION,RAPID '
. 20103 Wk S o L Ll A LTS LR L L LT ST X Ll n.'.%n.!.n!.‘.‘-_..a!!nq'.r!_'.'."'..,gr--.u!.r-_ﬂz_w-luﬂnlu.p.‘am-n.u‘s!M.n_gnl!_-.._....:. -
tpioYy il» OsvanSV+({ [BFNaQVA-DOB) /HM/5./BFN=0SV)/Z7
. L0nLos .. k2w - .POVEDSVeGT 14 e e —— e e e e e e e et e
Notné tie RDD=POTHe3,
LoRoinr. L4 e o IFARDOALT 050 lRBOES e o it e e e et it it mrnatn . -
oottt 15# DOBI(POV=~PNT)«28%94.5/RD0O
... 80112 . . 14+ - MO22A0M202Mel 1o (80001 =P10)re3sd51l2+} o —w -- N — - e fe m e e ——
00113 L7e Q022002+ (DOB=MO2) # (1, ~EXP(=]1/Z4})
e DO114 . o 38e ... _POT=QQ2#.00333 .. - . .. i e e = — e e e T
nDoiis 199 P1o=POT .
1R Y- A - JEAPOT 8 aBa ) BARBB oo e e s oo e s ¢ m sarihn et a4 S 2 i
00120 21» POD=POV=POR '
L pi2r o 22% .. . POB=PORB+(POK®POD+! .oPOBR)ZZ... .- .. . _— - e e e memm e ———— e
0n122 23 IF(POBWLTsa2)POB=e2
. bot24 . . 24 . ... ... ARIZARIF(POB~AR}) el ]l amEXPL=l/ALK} ). — - A — e e e
not2s 25% ARMmARLI®AR28AR3
e On128 L 28%. . fLmmemme im0 i 4 S 0 Y 0 0. 2 G L SDM00% Y TR Y PO, 89 e L TSI 2 G, e
001256 27 ¢ o AUTOREGULATION,INTERMEDIATE
—— QDLZ.S. —_ i 2.8.‘.' o e Q-""'""""""-"-"""'---"-""'"""""""-2”-":!----:!'-nm-nvnﬂ-!-nu-a--1--'!!w-uwnmnw-;_usuun-nu-L.’_..
bo126 29 POA=POA+(PON®POD+],=-POAY/Z
_hni27 .. ans —ee e e IF . IPOANLTe»S5)POARLE. . . . - I v e mm e e
0n1at its ARZ#ARZHPUA-ARZ!H1.-EXP(-1/A2KH
11 § 1Y DR ¥4 TN S Ll d ool ot LY i o g R g g L Y L RS e A B M MRS PRI o
0pD131 323 C AUTOREGULATION,LONG=-TERM
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7 op1as 36e 152 POC=POZsPOD+1s - ’ o e T
nnl a3k Y 60 Tn 1%9% . .. - - . em e e
fnt1az 3ge 1948  POCSPOZoPOD*,334]. ®
... DO0140 3. 196 IF (POQCeLToe3}POC=,3 . . . .- . .2 - e e e o e
oor42 406 ARI=AR3+{POCmARI) ¢} /A3K
e GORIE3 . LMY L RETURM.. ot e o e et e e m————n — e et e - —— b
Do144 H42e END
e —— e END OF COMPILATION: __ __ __NO, _ _DIAGNOSTICSe o oo o .
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00,01
0010l
0gipa
00103
a0103
Qolo3
0003
001ip3
0004
. 00108
Noins
.acjaz
001t0
pglLgn
0110

0rsa .

cajttd

oorta.

001138

00} -5

00116

-004 1.7

Qo 20

00421 -

1»
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kKK ]
qa
Ha&
&e
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Qw
g
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13=
14w
15w
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17#
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21w
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SUBROUTINL 8LOOD (HKMaHH sHMK I 1FOTHPOY, PUI:FUZ:RClnRCZtRCDaRKCs

* VB. aVIBsVIE +V.IM,VP ,VRC) . - -
REAL 1
c . . - - P . . - — -
C RED CELLS AND VISCOSITY kLOCK
C-_”--'_""'----.""..""---"'-""“'"'”"'"""""'"—-_""'"“!'!‘—-""-"----P----""-"""""-"-"‘"‘E?""'?.Pﬂ""l""v-"-"‘-"."!!'
C BLOOD VISCuSITY

Cnn-u_-mu—-——nnnu...p—-uqwn,-u”"n—m-‘-np—““--‘-"-p-—-"-_,.n———---u-pn"-q--pp-‘-"-”-m-

170 VB=sVP*+VYRC

HNS 00, #VRC/YB —~ .. . e _— e

VIE=HM/ {HMK~=HM ) ZiiKM
ViBaVIE+1.5
VIM=.3333«V]8

C--Du-uh—w—-‘n—nnn_-- u-u-n--q---u---u-lﬂnl---ol‘-p--—n----ul--nhuh—---—ﬂ-ﬂn-yq-hn--n.uﬂ--w--

¢ RED BLOOD CELLS

c"“‘"‘-lﬂ“""-""'"l_':-'Eh"-‘-—hf'!'ﬁ“'ﬂ‘ﬂ-"’-P-‘-N.""N.“.‘:,!'!.'!"'Fﬂ",ﬂ-v‘-ﬂ'-,'U-l""ﬂ"'-‘-ﬂﬁp“',-\!:--.ﬂ--F_nﬂ!l‘,--_'-lmﬂ- .

-

RC2=RKC®VRC

PO23P01=P)1 . - -
IF (P02, Tee23751102=42375

RCIsPOyepgz - .
RCUsRC1~RC2

- - VRCaRVYRCHRCD#! . e . - - . e e - - e e e

RETURN
- - END . .. : L X .

CUMPILATﬂow: NO DIAGNOSTICSe
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gajol i SUBROUTINE CAPHBLIBFN+CFCLZCPI»CRPLDFP, | s EFPWPC ,pPCD,PLF,,pLD,pPPC,

00101 2n . PRESPTC,PTSsPTT ,PVG ) PVSsRVSsTVD VG »VIDVIF VP
003104 3s . ¥ VPDsVTC, VTR VTL , VTS, WUDsZ +Z1s»FUNG)
00103 4 DIMENSION FUN6&(l4) ' ‘
00104 S REAL I,IFp - ~ . u- P - ‘ '
ooio4 be C
BO104 7 C CAP[LLARY HULMBRANE DYNAMICS BLOCK
poo1L0Y g» C
20105 t A 130 PIr=s{YTS/[2.1802,
00ions LO» VIFavVTg=yy;
00107 Ide CALL FUNCTH (VIFIPTSIFUNSG) -- - . -
gaiIn t2e PIF=PTT=PTS
N1 . 13» CRPl=IFpP/VIF
00112 L4» PTC=e 259017
Q0113 15 CRP=PRp/VP
0ol14 lé% PRPCa . 4»CPP
A0 +5- 17 - PVGRRYS#| a73#BF N C - - - . - e
antite l3# PCRPVG+PVYS
Q0117 .19 PCO=PC+PIC~PPC=PIF . -
00120 20« VICaVTC+{CHC*PCD=yTCI /L
00421 21w PLD=7 +8+P [FuPTT . -
op1z2 22¢ VTLaVTLY{ «UQ43PLDRVYTLI/Z
Doi23 23# . e e TFAVT L o LT e I VTLA 0 o o e e e w—— e e e e e e e e
00125 24e VTD=VTC=VTL=VID
00126 2% . . . .. VIS=VUT5+VrDa! - - . - -
Qo127 26w VRPD=VYPD AL TvD=VTC+Y TL=VUD=DFP=VPDI/Z1
Quian - 27 . - RETURN
an131 284 END
END OF COMPILATIQONS NO O DIAGNOSTICS.
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Solot e . .. SUBROUTINE DSHARC{X2,Y2,L,1,N,1DUP)} . - - - -

Dosot 2» C THIS ROUTINE wILL DRAW ONE OF & TYPES OF DASHED LINES

-Da1ar L ._3s . | C_EROM THE CURRENT IMAGINARY. BEAM TO VIRTUAL COORS X24Y2s .« o« . - - R
goi1o1 4% C L=DASH WANTED(}=5)s I=WHICH IMAGE OF DASH THIS PROGeAT:

S0DL LBl L L NSNOGRASTERS .REMAINING_ON CURRENT IMAGE . .JDUBRHHEN..TQ DUMP BURFER A v oier—ie o o
dofor & © C 1 SHOULD BE INITILIZED TO O AT START OF A LINE.
0o1al. . .. 7e_ . C.. THIS ROUTIME WILL. UPDATE. I,N,AND.IDUP. Ce e v e or e e e e e e
0p103 g COMMON/TKTRNX/KBAUDRIKERROR ,KGRAFL sKHOMEY s KKMODE 9 . '
00103 - 9 o -] KHORSZ,KVERSZ,)KITALC ,KSIZEF oKLMRGN ,KRMRGN.y .- . . e e e
oo103 10w 2 KTBLSZyKHORZT(10) +KVERTT{10),

— BOAO3 L L& .. _3 KBEAMX,KBEAMY.LKM QVEEWKRCHARCH ) oo o e o e o e e e e e

D103 12e . 4KMINSX|KMINSY,KMAXSXoKMAXSYiTMINVXaTMINVYoTMAXVXaTMAxVY,

- 00103 . 13» . -ATREALXs.TREALY ;TIMAGX s TIMAGY , TRCOSF s TRGINF » TRSCAL . ce e e et e

[, J— - . R - - — ——

c2
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Dplod 144 DIMENSION IN(Y,45)
Qo105 15+ DATA 10/3,1037+4%0,45420, 7,5,7.2~0.3,zu,7 4],
0olo0s lbe F 70203715, 735,3743,4007 0480/
nota7 17 RN = N
0plLio jg=* LAST = 0@ '
o110 19+ € COMPUTE VIRRTUAL AND SCREEN FACTORS TO ApPLY TO X2.Y2e
0olll __ 20s e e K3 tKMAXSX < KHINSX) / (TIMAXVX = TMINVXI.
bori12 21 . Y = (KMAXSY = KMINSY) / (TMAYYY =~ TMINVY)
foL12 22+ € COMPUTE ANGLE BETAEEN THIS POINT AND PREVI_OQUS POINT.
0otli3 23 X1 = ABS(X2~-TIMAGX) = X
pnils . z24s_ — Yl = ABS.AY2=TIMAGY) & Y - -
0D11% 25 IF(Y! JLEs Os) Y1 = 0000001

- Q0117 ... .24A%. _ — A..-...A.I_AJ\_'.LX.L./Y.L.I - .. - = or——_——
0oi120 27 XS = TIMAGH
Dotzt 28 ¥YS =n TIMAGY
0p12t 2% C COMPUTE INTERMEDIATE POINTS FOR DASHES ANp SKlFs!XS.YS ARE
0p121 . Anse, .C START AND XEsYE ARE END DOF A& COHPUTED .DASH -OR SKIP Ls
nplzl At C RN=ND.RASTERS FOR A DASH/SKIP.
Ongz2 . _La2s . WAE(I.a8Ee 20 GO TO b e e aen et e PR
api124 a3 I = 2
0pl2s . Y X .5 RN m DA, L) me e e . - ——
0D12% k1-3 2 C SEE !¥ ON SKIP CR DASH.
0nt2s Abe 4 IS5KP.= D e —_ - . —
Dotz? 37e Z = FLOAT(I) / 2«

w WA0330 L 3B s e L B B e s e —— . w—
00131 #pJAGNDSTIC® THE TEST FOR EQUALITY BETWEEN NON=~IMTEGERS MAY NOT BE MEANINGFULS
0013} g . .« JIELZ. vNE o241 ). 1SKP B —_ S
0o13! dne C COMPUTE VIRTUAL X FOR END OF IMAGE(XEI.
on1aa 4l Z F SINLAY..®= RN /A X . . — - .- R
nol34 42+ IF(TIMAGY LGTe X2)G0 TO ID

— R0134_ . KA | C HERE IFE X GESLTING.LARSERS. o o e e e e et e
00136 A4» AE = XS + Z

. 00137 . . 45s e e - JFLAE WL¥e X260 TO TH . - . - - I
col1a7 Héw C HERE IF INTERMEDIATE POINT WENT BEYOND ACTUAL POINT-

- onis1. . L 47s . ... GO0 TD 1S5 . _— . pmre— vme b mmma = e e s

ooiul 45+« C HERE IF X GETTING SMALLER.

w QAnlu2. . B2 .. 10 KE. R LS e Z.. . o i i i G — 2 b a4 S
00143 50 IFIXE «GTe X2} 60 To 74
Ooi4) . _5Le L HERE IF .NTERMEDLATE POINT WENT BEYOND AGTUAL pPOINTe- -
nol1y4s 52 16 XE = X2
00144 . _S53e YE = Y2 .. . - . s - . P
0o1y7? G4 X = {XE = XS) & X

— OA01BO ... BE® .. o Ye® (YE = YSLl.lYe L o e e i en am -
oois) 56w W SQRT((Xe®2) + (Yes2))

.. .Dhaojis2. .5l . N = RN = ¥. - -
00153 -1:2 IF(N «LEsa O) N = 1|
00185 . .. 55 - LAST.= 0 .. . — . - ~. . .
oD154 40 GO TO &0

- e 00186 Al ... C.. HERE.JF STIll4 BETWEEN .2_ACTUAL POINTS. -. - -
0Dig6 &2 C COMPUTE VIRTUAL Y FOR END OF IMAGE {(YE),
np1s7. - Aa» 74 Z = COSLAY *» RN / Y . : -
0D160 b4 IFETIMAGY LGTs Y21 Z = Z # (=14)
fo142 LBe YE &5 ¥S + 2
Noidl Lbe B0 IF{ISKP JERe 1) GO TO 82
0Qlss rYs CALL DRAMALXE,YE)
001646 YR G0 TO 9N
00167 49 92 CALL MOVEA(XF,YRk)
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. BD17D 708 90, 1DUP =_IDUP + | y
Got7i 71le IF{IDUP ALTe t0) GO TO 95
0pl73 72+ CALL DMPRUF . " . . -
00174 73s IDUP = 1 .

- bp175 Tqe 95 IFE(LAST «EQs. 1} RETURN ce e e
0177 75+ I = 1 + 1 .

0Qzoo.. 762 . L . JJFLLIL«GT. [020UHE)) T =2

gpz2n2 77 X5 = XE - . . :
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Dntol .

oo101

00103

00lp3 ...
0oiod -
Doio4 . .

Doios

RN v X 3 5 7. SRS X S

Dolo?
- Ontia
oot
. bhonz
oel13

O 11 § B 8. S

00118
- 00116
00117

— QR120..

00121

Qo122

L0lod...

.- 11w

bn

I R
Ae

10e

ol 2e
—- 13w ..
14«
18¢
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SUBROUTINE I1ONS.

160 VECaAVTS#VR+VPE..

160
18

20
21

.. 9. .

———l7® L

0D123  22e -
e e . _.END _OF COMPILATYION: .

T R b dabid

P R

CKE=KE/VEC

AAM. 4 CCD, CKELCKIZCONA L . 3 KCDKE-. 4 KED, K—I—-—,—-K—!-D—r‘l(—l—E—,m-

KIRyKOD ,NAE yREKSVEC,VICsVID VP sVPF,4VTS,2Z)

KIR=2850,+140esCKE
KIE=KlR=K] . .. .
KCD‘KCD"‘(KIE*-OI.‘S KCD)/Z

Kl=skKl+KCDal
KED=K ] DwK{D= KDD
KEsKESKEDS 1 o

CKIaK1/VIC

.ELECTROLYTES. AND..CELL. WATER BLOCK

DPORI g 1 ) - A LODDHZ!C.K.E_LQ.ELD.I Ye ANSCKE)RREK .

LNASNAELVEC _ o .

CLO=CKI=CNA
NIDsVID+(4DleCCO=VINYLZ. . .

VIC=VIC*VID*]

END

R R TP R R PV S S T

R e L L

WBRETURN e i e

NO__DIAGNAOST.ICS.
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G010l 1+ SUBRourlNc KluNtv(AAR AHMIAM S APO JARF o AUMSUNE»CNX s CNY 1 GBLsGFNyFR

09141 2 . UF2:GF3sGEH2QLE 1 sNAEGNED+NIDSNQDWNOZ 1RPA sPARS - —
oo 3 » PFLIPPCWRBF sREN yRFIHsRR ;STH»TRRsVIMavUD,2Z)

-00123 S e M - KEAL [+NAZ o NEDANIDANUDNBL - o -~ B LI ST P S R
00103 S» C .

00103 . bH* . KIDNEY DYHAMICS AND EXCRETIQN. BLOCK . . - e o e - v e P
0c103 Te ¢
00194 B 142 GF3u({(GFN/ell2Sw]la)*GF4)+1le . . - e
00108 9+ IFIGF3,6TelB5e)G6F315, : '

. BR137 - . -10e cw v IFLRF b T o4l GF IR .. U O ot mae vmaes a4 o o it o A
00111 1l AAR=J1 67wV [ Mo (AUMBARF+ 1 e=ARF )} #GF3 ,
00312 12w - RR=AAR+5 | quhany M . S - . - e e e = e e s
DO113 13w PARSPA=GR| ’ '

-~ 00 1 4 - 14w RFN=PAR/RR - - C e e ey oD ORI
00115 15+ IBFaREKIRFN

-001 1A low 19 - APD=AARSREN « - - v s - - e . il e
ac117 17« GLP=PAR=-APD ' ‘

-00120 18» . PFLGLP=PPC~13, . . - . .- e e —_——
00121 19# GF laGFN - .
0122 - &l GFNRGFNt{PF L2« 0078l=GFIRGF2/Z .- - - e e —
o123 2ie IF (ABS(GFN=GF 1) aGTae002)60 TO (42 ’ )

. D25 - L2 - GERaGF N#RIZK-- U - s he s e i ¢ iy meptn | rennn o A e
001254 23n TRRR= .8thn+.UZn*RFK-.UU1*REK/AM/AHM

-004.27 . L' F T e S NDBVURFLGEFRATRR=YUDILZ - oL - - h e oo e e - —— —
00:30 - 25 IF{VUD LT+ 00R2)VUD=, G002 .

—-0013—9 2h6n S0 T o D e O e v T LS P Y S M Y s DY M g O ) A i By S g LS B i SR O SN B L g 0 O b - O S e
00130 27 C KIDWEY SALT oUTPUT AND SALT INTAKE .

-034 38 < 284 .. C . (SEE ALSE ELECTROLYTES AND ~CELL WATER BLOCKI— - =+ o e on o om mm om0 = i s o s
90130 29‘ (0 m om 5 o e 0 e ot 0 Y g D s Sy R O S R e S B e B e Ty o PO A0 D i o A D Ty S O o e Y SR
00432 3ne NOZ=1000eVUD/AM/ (CNE/CNX*CNY) - . - -
00133 3l . NOD=WOD+{NOZ~NUD) /2
004134 324« NEQaNIDYS rHeOU . y . -

00135 33 NAE=NAE+NED I ‘ .
~Q04 36 - 34e . RETURH . - . s e e .

00137 35 EiD ,
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w0101
00191

—-00183 -

00i1a3
~ Q00103
00103
00103
Go102
00103
00104

80186 - .

oolgs
Do1os
00108
. 8g105
00105
--.00106
o007
Q0110
00112
- -goi12
00112
00 §.2 -
o012
- QO 2
80112
-~ D044 3-
00114

~-BBEL5 -

1 SUBROUTINE MiSCh (AHMaAU%LAUB] - 43R sSRK»STHrTVD o TVZ o VEC+V-ICay- Ty~ - --._,mn:ﬂ
2 » , VVEsvVhayV 7l VT " o
I REAL | - - - - - e - e e et e e el
4w C
bs COlIJ;:*#&-:;ntaaﬁfuat*¢$&at¢¢44¢a*¢ma¢¢¢‘¢¢*¢¢4¢4¢a¢&¢t¢¢¢la¢¢¢4nmug#gﬁ*aa-+¢¢ww“mm
b» C ‘
7w c VASCULAR STRESS RELAXAT[OW aLOCK .. v N e e ey
8 C '
Te Cﬁﬁ"n'#ﬁi.*l‘liC.lﬁiilai&i‘l‘Il!'dﬂ!!nt&ﬁii*l..ﬂﬂlDﬂ‘ﬁii‘iil.ll.mttatﬁt.t*l#llj_ -
10w VVaasy Vet (SRu(VVE-VY 1= yV7=V¥ys) /L ' .
- 1le - VWIay VI +yysed i emEXR{mi/SRK)) ~ e .. - - S tmm s mmmve o h fimamen e e s s ——
12 A Ry Y R Y Y N N Y Y T Yy Ry g Py e Y Y T Y Y Y Y Y L2y
13 £ - - - . - - —n em - - -
14» c THIRST AND DRIWNKING BLOCK
15# S AR R L R R Yy Y S P Y Y VY PP TNYY R T Y PRTE TN T Y VY Y YV Y
las C
A7 TVIS( o3l #AAM=« 009 ) #5TH- . - - Ce - f e = g e wre e e mme s bt st n
18 TVOeTYp+{TVZ-TVD) /L
19« IFLTVR LT+ Ja)TVD=0 - P, - I PN
20 VTIW=VIC+VEC
- 21w CHEL B U RERS R G IR AR DR PSR B R R R R U N DI IR S NGRS EENE ROV P PR R RIS VP LSS R at s iTgRty .
220 C : _ :
238 . . c.. CAUTANDMIC CONTROL BLOCK — . - et o e s v e "o e
24¢ o ADAPTATION 0fF BARURECEPTORS !
25%..-. C- . - - - e — o et ime e e e et vt nan omeaars sone o o e e o
24 C#li!&.l.ﬁ.'ﬂ“lil*#&iCtlli‘tﬂiii.ﬂW.!Oﬂﬂﬁﬂﬂitﬂ‘Qﬂl*l**’ti"ﬂ*“&l*'q.ﬂﬂ“‘.ﬂ'ﬁﬂ
27 AJY4=AUY+AJE ] - - —— - . e e e
28% RETURN
294.... . END - . R .. . e e - e e e e e
END OF COMPLLATIONS NO DIAGNOSTICS.
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eninl 1»
. ootad . 2%
0103 3
oDin3 4
opinld Be
oolna —  he
00103 T

Do, ..

ani1o04 : 2
00108 10»
onlas 11»
golps... .12e
0oions 13
anLns e . L.
ao01085 15#
Dotos .. _1be.
200107 17»
_Dooyy i 18+
00113 19%

o001 L 208,

EMD oF

COMPILATION:

b e

- £ S

SUBROUTINE MISCZ {HPL,HPR, HSL ,HSR, I ,PAsPPAPOT +STHZ10,711,213)

REAL.LL.. ... e e e s mar am - - o vn e et n -
c
CROEssents st s s b R R S a AR AR RIS E NN P RSN NSRS NSRRI SRR NP F S LSRRI NN NR OO RE NNy
c .
C HEART HYPERTRORHY OR_DETERIORATION BLOCK S e e e s
c

C***"***'****'Lﬂﬁ*e*tz****3**'1*?ttr*-*&*!t!&nt:xpms;&1#*&33;1;1111:13;1*.11&no‘

HPLaHPL+(((PA/100«/HSL)*%Z13)=HPL)#®1/57600.
HPR=2HPR+{{ (PPA/L1B+/HSR)*eZ13)wHPRI ] /57600, . —

C!&t*t**!ﬂi*ttibﬂ**ﬂ*‘ﬁil!Q***#!itl#llﬁ&il#*i*&'ﬂl!bltll*l’l’!‘iﬁtlﬁ!'i'ﬂ#‘!t.‘*

I — .. .- - — - —— e e = -
c TISSUE EFFECT ON TH[RST AND SALT INTAKE

e B e e . e mvomn e v et e an e ame e e o e .
Cl**iil'lﬂl.!!!#!i#*‘*&‘ﬂﬁﬂ!i‘tn!l*lld'!ﬁl'O*Q#l!-iittﬁlllﬂiil‘*.itﬂtﬂﬁﬂi‘III..‘

. “STH={Z10=pOT eZll. _ —— e e e o A e e ) .
IF{STHeLYs1e)5TH=], : B
IF(5TH«GTeBe¢}STHEB. . . L
RETURN

- END. ...

Arewarh Na 4 b Niearde whior enbered e T a s AR e mf o x - e

DIAGNOSTICS.
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go1al. L e o e RUBROUTINE. MUSCLESALOQAMM, ADM o AUP L AYK  BFMAEXCoHM 1 . JMMO,0MM,0SA, . s
bDolot 2s . OVA,0VS,02A,PDOPK1 ,PK24PK3I,PMO,PM1PM3,PHY,PME, .
fDolol .. e LI ; . POE,POM,PYO,P20,Q0M ,RMO,VRF 428 .426) . - - e -
Doto3 4 REAL IsMMn .

£oln3. gL . C S e em e e et e .
Opio3 be . MUSCLE BLOOD FLOW CONTROL AND PO2 BLOCK

RO103 7 G - e e e o £ n e s e s e o s+ oo s e s
0D1D% 8 tam 05A=zALQ~ VPF*.S

-0n1es.. . L 9s -DVAROSARHMAS . ... . e e e o S ——
Dotoé 10+ OVS=0VS+((BFMeOVA~ RMO)/HM/S /BFM 0VS)/Z$ .

nppz. e L L L PVDOB57.1480V8 e e e e e e e e e o —— i e - -
npii0 12+ RMO=(PVO=- PMO):PMS/(PM;u-pxs PMQ)

Lot o3 L ROMAROMALRMO=MMOL e (JamEXPL=[£258) .. .. - i e et e s -
Do1t12 140 PMOaPK2/(PK1=Q0OM)

0oy o L ise L L . BMISPMO. .. . —— G e e o e emmmmmen b mmme n e e e e g ¢ o ot S . o
0p114 1% IF(PMloLToPMS)PHl=PH3

DoLle. . V7e . . .. _.P20aPMO. . . e e m e e e e e e e et e e e+ e e s
getL17 18+ IF(P20.GT+Bs1p20%R,

Dprar e e AOMBLAUP = A ) O02A e o e e e e e -

Gpi122 20+ MMOIAQM®OMM#EXCe(1.-(8, onoi -P20) %43, /512.)

0p123.. .. 21 e PDOBPVO=40, ... 2 e e v n mmemmmns & aie e b i mee e mrton o simn
Optz4 22» POE=SPOM®PDO+! 4 ) .

00128 . .23 . _ _ _ LFAPOEsLTI..005)R0E=LO05. . .. i e e e e e ¢ e
Dot27 24+ AMMz AMM* (POE= AMM:-tl.-EXPt-l/AHK))

00130 . e 2B i D RETURNL L b L o i L i o s e s i momiim e o oo s n o+ o one o
0ol 31 26 END

eewn . EMD OF _COMPILATION? NO OJAGNOSTICS. . e e e e e e e . -
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.Baioy <o AR L. SUBROUTINE. PAGER. _ .

R v—— -y

Dotol 2e C THIS ROUTINE ASKS FOR HARD CoOPY UNTILL N IS ENTERED-
boipl .. 3¢ . C THE. PAGE IS THEN_ERRASED AND_CURSOR' MOVED..JO .HOMEs .

foto3 4 DATA ING/'N Y/aIYD/YY

. Qolos. ~ .52 . 5 .CALL GOTOCHL3g 1), .

0pni1os be c

- 00IDZ. TR CALL BE Ll
0D11t0 B WRITE(6,11)

v/

T I R LAy WLy AR M S s AP e 4

borya. . . 9e.. . _ .11 FDRMATLY® HARD_ CORY WANMTEDAY. M) awo') . .. . ——

Dp1]13 10% 8 READ(S+12,ERR=8) |
001té6 . _ale . .. . .12 FORMAT(A4) . _ | .

-~ . A e e

00117 12» IF(l «EQ, INO) GO TO 2%

- RON2L.... d3e. . 1ELL oNEW LYQ) GO TO S _ - e m e - i
Doiza 144 CALL HDPCOPY

--Qoi28_ 15 . . __ ___GO..TO. 5. . o e e e e e e e s
gpiz4 {oe C :

00125 . L LZs. . 25 LALL NEWPAG ... .. . . — ——— e e e e -
Dpl2zés . 18¢ RETURN .

00127 o V98 . __END . Mt i e e ot ——— s o+ s s e o b o vatme it = oo o e

END OF COMPILATION? NO DIAGNOSTICS.
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Ll R i N (R BUBROUTINE PLOTA3

e DOID3 28 i COMMONZNUMEROZKSNOLZO o & o oot o e o e m—t e e e e —_—— e
oDl104 3e COMMON/PPPPPP/PLOTBF 1Dl 46} ,RUNSTPYIEXECT 4 IPLTPT

ceeB0L04 e 1 TLOTBECIOIIGKETOPR L i il i e e e e e e e e e e
oo1gs G# DIMENSION TSTEPXK{4),TSTALP(4)
0Bi1Gs... he . . DATA TSTERXZ016664467 3122400144007 - .. e e - - - .
Du110 7 DATA TSTALP/"SECSYy*MINS?,"HOURY s 'DAYSY/
poil2 - Beo . . L COMMONZARRAY/A(HOOL,TITLECHQ0) sCOL (209 sALPHAL 200 oo e . N
0oi13 9 COMMON/STORE/JUNK{118) 4HEAD(]19),NOEXP

e ODIAH kD OIMENSION.IIDAS(E42) sBPPARS A3 e e emamcne — e e - -
oolL1s 11w DIMENSION XNOY{S)
.Ponye | 12e L DAYA. ISAZCS. - F/0lNLMN w273 1X70Y & Vg LB OV PLDT I e o e e e e
Do123 13» IS = [PLTPT =~ 2 ‘

.- Dpi24. d4e IF(IPLTPY W LEs .20.G0.TOQ & _ . -t e e — e e e -
Opi2é 15e IF(IEXECT +EQe IPLL «ANDs KSTOPP +EQe 0O

P26 YAe ) GO_TO.2R .. . it e _— - .. e s e e e
00130 17 IF(IEXECT +EQs IPLL o+ANDs KSTOPP «ERe 1)

. Qol3p. . 1B . | GO_TO_ 120 - - oo .. e e e o pn & s e e ot v n e - — . - -

Dot32 199 PIs =
00133 208 .. LY WRITECOHL2Y. oo e e - e e m e e e n e e o m e s e e
00135 2] 2 FORMATI{Y GRAPH OUTPUT WANTED(YsN+S),TIME INTERVALS(AY4,F2.0¢

~ --DO1as __ _22e ). atleast). ... e —_ — e o et e e om
o0olaé 23 4 READ(S 43 +ERR=8) 1,TSPLIT

. 0Dl42 R8s . I.EORMAY(AN F240) o el ... .. rr m e e e e e e e e e . et - -
00143 25 IF(I «EQ. T5A) GO TO D
LO0H4E L 268 REAL sEQe INL RETURN i o o e -
onL4y 27 IF(1 «NE, IY) GO TO 1}

1] 5B 28 e LEATSPLLY alTa. de aORe TSPLIT 4GTa Bl SO_TO $4 oo o . e e e s
0nist 29 ¢ HERE 70 BUI(LD PLOT PARAMETERS.

- Qo183 dne o TISBT.E TSPl o - s e o e e e e =
0D1s54 31 ' NOP = D .

- QOLBR. . 328 D020 LT olaK L e e e e _s - -
ooiso 33s 17 WRITEL6,5) ALPHALL) - )

— BN14D ade et FORMAT LY, 00 A4, 13X Y SCALE. (A43BX.FHeDs2F4, 0001 e e At e e eeeete e g i o
DDt63 35s 1 ¢ PLOTLY,N,S) LOC HIGH LoOW seat) . ' '

~— 00168 _ dse . _ 7 READI(SALERRFZLILeXPIaXPZaXRA. . ot i e ___.__,__-,_.ﬁ e e -
oo172 374 & FORMATU(AS,BXsF4¢0,2Fbe¢0) .

S -Do173 . 38s . . IERIY ef0a AYDLGO.TO_UB. o L. o e o e 8 - .
R0175 age IFUIY JEQs ISA) GO TO 19 " 23

U 11} 3 & ST, 0%, o o TELIL o NEAIN) 60 19 170 e e et e e e — e i A e o
0n2ot Hiw PPARS(I4+1) = 0. PR y

. 00202 42e.. . ... GO ID 20 .. . .. . Lo . A 1 N ]

o203 #3e 18 IFIXPY +lE, D} GO VO 17 Lo,

- - P0205. . _44e . JELIFIXLXPL). oGTs &) GO_TO 17 .. ; . .. RN . .-
onzo7 45 IF{XP3 +GE« %P2} GO TO 7

g <1 -3 1 SRR . 3. S - PPARSAI 1) .= XPL1. L . e e e e e v e e m a e et ——_— .. —
0p212 47« PRARSI142) = xXp2 .
op213 48e  _ PPARS(Is3) = xf3 . , i i

62
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0p2sé

goe

onz271 ___8]e

00214 _ How _ 19 LFUIFIX({PPARSIII) LGTs NOP) NOQP = PPARSII,1)
on2ilée §5ne IF(PPARS{T4+1) JLTe 1a) GO TaO 17
0p22n G5ie 20 CONTINUE . -
0oz20 G2e d BUILD WHOLE PAGE GRAPH.
onzz2 53w 10 CALL NEWPAG .
np223 54 CALL MOVABSID,78D)
bp2z4.. .. S5+ . ... ... KALL.OMPRUF. ... . - . e e ———
Bo2z2s Goe WRITE(G6421) NOEXP (HEADIJ}tJII:IS)
on2ay . 52 .. .21 FORMAT(Y _0,.14,2X2]5A4). ... .. . T
00235 58 CALL MOVABSI(D,l100)
DN22364.. . .59 .. .. _CALL ORBABSLIOADLIO0) i o e e et o e e e e -
0p237 1 CALL DRWABS(1DQD1750)
00240 7 .cAl® o CALL DRWABSLOLTEAND ot w o it e e 4 mm e e me e e n = 7 s 7 ot ormamroen e et
0pz41 42e CALL MDVARS{300D,750D}
0D242. &3e CALL DRWABSI(30C,100) . . -
o243 Ly» CALL DMPBUF
on244 S 8B#.. .0 1L TTSET mole e i e e -
np24s bhe 12 = apo
.nozYe6. . BT8R TN L (LA 1Y e e e oo e e e e ame——n - ———
0pz4? 4B+ DO 25 | = 1,11
Dp2s2 .. &8s . _. . . l2_¢ J2 + .13 .. . - . .. . - —— -
no2s3 70 CALL MOVABS(IzZ,100)
nn2sy Tle, - CALL.DRWABSL12,780). . . . .. - o
Do2ss 72e 25 CONTIKUE
00257, - 7As_ _ ... .. . LALL.DMBBUF. ... o ot o v e e e e
op257 74w ¢ DRAW DIVISIONS FOR DIFFERENT GRAPHS.
0p240 Hee . ____ 13Y 8_b650. 4 NOP . — e e e e - -
On2sl The 19y = 13y /7 2
Anzaz ... 77e. - L1 om NOP el e e e e e s
00243 789 12 = 100
LoOp2sd. . . 29 . JEULl el Ta J L GO T8 2RO e e - e e e e e ——— — - —

Do 26 1 = 1,11
- — o 14w 12 F _THY . -

A w5 s - sawes e s

00272 B2s CALL HOVAB5(300,14)
ap273  Bas . o CALL DRWABS(308418)h e o e e
00274 BYye CALL HMOVABS(995,14)
— 025 pSe c AL DRWADSIGO0 LAY —— e
D276 B4e 12 = 12 + 13y . ,
o .D0277 . __BZs_ .. _ . .. CALL_MOMARSUOLE2Y i o e e - -
go3no Bge CALL DRWABSILDDO»12)
. Dp3anl ... ..B9e. . . CALL.DMPAUF i v e . ce——
onanz2 90 76 CONTINUE
. DDAOH. . RLE i w280 LU B L2 % LY s mmen e v o e o e s -
opans 92e CALL MOVARS(300,14) ‘
DnApnA. 23s, ... LALL ORWABSL305,14). . .
003ag? P4 CALL MOVABS{995414)
DpaLn 95e . . .. CALL_DRWABS (loaD.14) ... L. ; -
noatl 96+ . CALL DMPRUF
. opatt . 8Te_. . C..ADD ALPHA. _ e e e e e o . -
o312 g 1t = 750
bnaja 9%e . - 1DUP =.1 .
o034 100 CALL vwxmon1n.,lnz3-.n.-7eﬂ.)
._.-no3js . .a0j)e CALL SWINDOLD,1023,0s780)
00316 102+ DO 7R 1 = | ,.HoP
....po3z1.  .i03s, .~ . I11.= 11 - e .
00322 104+ 122 = 11 « 13y + 30
0p323. . . LO5¢ . iD= .

0g.



fn3zd | _1oes S L T Y R L - - _— -
Doaz? 107 IF{IFIALPPAHS(J3L)} «NEs I) GO TO &g .
0033l 108 CALL MOVARSIO,I11} oL - Iy
8paaz 109 CALL ANMODE
002333 110 . CALL DMPBUF. . ] - e . e e . — .
op33d 111 WRITE{&45%) ALPHA(J) PPARS( 2]
0pA4n_ . . 12e . 685 FORMATLY 0 abBXa A8 aF B ) i i et e e e e et e
onayy 113 Y o 111 = 1.
00342 | 114e 0 _ . _CALL MOVEALIQ.2Y3)_ __ _ . __ - = . e e e amin e e - - - - e ' e
0pay3 116+ IF(ID «EQe 0O) GO TO 430

e PDAAS L LLe o o LD B U o o e e o e e e e e et ¢ ———— et an e & e i
0D3a4e 117 10z = @

.. -Bo3gy 118 . . _CALL DSHARC{INHe Y1, 101D 2 ID2,T0UPY . ot e e e e e & —
Qpaso 119 G0 TO 411
0pas) 1208 410 CALL DRAWALIO4.sY1) ... = ‘. e - N — - - - -
0pas2 121 411 CALL MOVABS(O,122) i ’
caas? 1228 . __ _ _.. CALL ANMDDE. ____ __ . . e e et et e e 4 een eem e e m - -
opasd 123 CALL DMPBUF
JRDABE. | 124« . _WRITFIL458) ALPHALUWI aPRPARSL a3 i e s srmtom — e meme = we e
00341 125 Y| & 122 = 13

— DE3L2. . 124% . . L CALL.MOMEACIDa s Yl o e o o e e e e e e e i e m—— e = e
0p3s42 127 IF{ID «EGe N) GO TO u4)3
0D3as ~128e _ _ _.  _IDE =|. 0. i e e e e e e e e e e
0D3ses 129 Ip2 = O

— Do3a7. . _130s _ . CALL _DSHARCLIDNYeaY¥l, lDalDioslD2, 10UP)Y.. . S —— -
Da37n 131« GO TO 418
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.~ Dosyz | 118 _ .. ADUP.E Lo o e e e e e = o oo e e U SOV
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opB24 186% YL = PPARS(I1,2) = Y
e 2 DIDR25. 1878 LALL NMINDOLX WXL aYaYLY
oes2é 188 CALL SWINDOU!3DD»700,1L+13y)
w— 0ps27.. ..18%9 . e X W TLOTBELIS . o e —_— e e e e e
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00545 198 YY = PPARSIII,3)
— D544 .. 1998 24 _CALL. MOMEALX2YYL. -
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00542 208+ CALL DRAWACX»Y) .
— DpsA3. . 209 . _ . ____ G0 .TO. 34 o e e v m v oo e e . _— e e —
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op2o4 Has 201 1F(ALPHAL)I)+EQ.SAME) GO To 32
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