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YAQUI USER'S MANUAL FOR

FIREBALL CALCULATIONS

by

J. L. Norton and H. M. Ruppel

ABSTRACT

Recent modifications and additions made to the YAQUI code are

described.

This code, which was written to simulate nuclear explo-

sions in the atmosphere, has been improved to include the effects

of turbulence.

In addition, it now allows input data to be ob-

tained by direct interpolation in the one-dimensional results of

early time radiation codes.

This new version also makes most of

the input free-format (namelist) and is composed of modules for
easier modification and isolation of computer system dependence.

I. DESCRIPTION OF CODE

The YAQUI code is a combination of two fluid-
dynamical techniques, ALE and ICE. ALE 1is an acronym
for Arbitrary-Lagrangian-Eulerian; using this method
the finite difference mesh points can be moved with
the fluid (Lagrangian), held stationary (Eulerian),
or moved by some prescribed rezone algorithm
(Arbitrary). ICE stands for Implicit Continuous-—
fluid Eulerian; because the hydrodynamic equations
are solved implicitly, the technique can be used to
solve for flow at all speeds. The analyses of these
techniques were presented by Harlow and Amsdenl and

by Hirt et al.,2 and an initial version of the code

was described by Amsden and Hirt.3

This section will examine the differences be-
tween the initial version of the code and the modi-
fied version used to do the calculations in this
report.

A. Initial Zoning

An initial YAQUI zoning setup is shown in Fig. 1.
The initial grid is determined by the parameters DR,
DZ, IBAR, JBAR, and YB. First, a uniform grid of
IBAR zones in the r-direction and JBAR zones in the
z-direction with the bottom at z = YB is generated.
Then the

parameters FREZXR, FREZYB, and FREZYT are examined.

The zones are all DR cm wide by DZ cm high.

If any one of them is larger than 1, it is assumed
that a region of nonuniform zoning will surround the
uniform region. The parameters that describe the
nonuniform region are IUNF, JUNF, JCEN, and REZYO.
IUNF is the number of zones starting at the left
that are to remain unitorm. To the right of tnis

region, the zone widths are related by
DR(I+1) = DR(I)*FREZXR ,
where T increases to the right. Likewise, JUNF is
the number of zones in the z-direction that will
remain uniform. Referring to Fig. 1, one can see
that the region of uniform zoning will be centered
on the line JCEN zones above the bottom of the grid
with half the uniform zones above the top of the
JCENtR zone and half below. The heights of the
zones above the region of uniform zoning will be

related by the equation
DZ(J+1) = DZ(J)*FREZYT ,

where J increases toward the top. The heights of
the zones below the region of uniform zoning will

be related by the equation
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Fig. 1. Sample initial zoning setup.

DZ (J+1) = DZ(J)*FREZYB .

The top of the JCENtR zone 1s redefined to be at the
point z = REZYO. Because FREZYB will move the bot-
tom of the mesh, it is necessary to recalculate YB
based on JUNF, JCEN, REZYO, and FREZYB. In defining
grids for problems with the ground at the bottom,
care must be taken to calculate FREZYB so that the
bottom of the J = 2 zone coincides with y = O.

The grid is surrounded on three sides by layers
of ficticious cells, shown as dotted lines in Fig. 1.
These allow a variety of boundary conditions to be
applied. The bottom layer of fictitious cells
causes the first row of real zones to be at J = 2
rather than at J = 1. This fact can be confusing if
one is not aware of the convention. The grid lines
are known as I and J lines; I = 1 is at the extreme
left; I = IBAR + 2 is at the extreme right of the
dummy column; J = 1 is at the bottom of the bottom
ficticious cells; and J = JBAR + 3 1is at the top of
the top ficticious cells. The zone whose lower
left corner is at the intersection of the lines I and

J is known as zone (I1,J).

B. Fireball Initialization

The initial version of the code read in data
that had been interpolated from one-dimensional
spherical form to a two-dimensional grid with velo-
cities centered at cell edges as in MAC. However,
in YAQUI, velocities appear at vertices; therefore,
a second inierpolation was required. To avoid this
unnecessary step and the resultant smoothing, the
code was modified to permit inputting data in one-
dimensional form. The data is then interpolated
directly onto the YAQUI grid.

The interpolation technique is as follows. The
1D data is input one zone per card. Card i contains
the radius of the outer boundary of zone i (ri),
the velocity of the outer boundary (ri), and the
specific internal energy and density of the zone
(ei and s respectively) in the format 4E15.0.
Cards are read until a blank card or an end-of-file
ig8 encountered. The inner radius of the first zone
is assumed to be zero (ro = 0) as is the velocity at
the center (fo = 0). The density and energy are
cell-centered quantities. A sample 1D setup is
shown in Fig. 2. The 1D data is superimposed on the
2D YAQUI grid as shown in Fig. 3.

To carry out the interpolation, one divides
each spherical shell into subzones using both radial
and angular segments. Consider a portion of a 1D

zone as shown in Fig. 4.

Of course, in practice

Fig. 2. Sample 1D fireball initial data configura-

tion.
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Fig. 3. Superposition of 1D fireball data on the

2D YAQUI grid.

61 is 0° and 62 is 180°. A6 is determined from
180°/NTH, where NTH is an input quantity; Ar is de-
T3ty

termined from-—ﬁixﬁ—-

, where NRAD is also an input

quantity. NTH and NRAD are held constant for all
zones. The center of a subzone is defined as shown
in Fig. 5. The interpolation procedure, then, is as
follows. Consider a single subzone of a spherical
shell. Find into which YAQUI zone the center of the
subzone falls. Assign all the mass, momentum, and
internal energy of the subzone to the YAQUI zone.
One can estimate the accuracy of the procedure by
accumulating the volumes of the subzones that are
assigned to an individual YAQUI zone. When all of
the subzones have been assigned, the volume of the
YAQUI zone and the sum of the volumes of the sub-
zones assigned to the YAQUI zone should be nearly
the same except for those YAQUI zones only partially

within the outermost spherical shell.

r

Fig. 4. Division of 1D fireball data into subzones

for interpolation purposes.

(r+Ar,0)
(r,8)

(r,8+A8)
(r+Ar,8+A8)

Fig. 5. A typical 1D Interpolation subzone.



To handle the latter, the sum of the subzone
volumes is also used as a flag. If the volume error
[(sum of subzone volumes - YAQUI zone volume)/YAQUI
zone volume] is greater than 1%, then the five near-
est cells on the top, bottom, and right are examined
(See Fig. 6.)

If the YAQUI zone falls only partially within the

to see if any are within the fireball.

fireball, at least one of the five neighbors will
not be within the fireball at all. 1If all of the
five neighbors are fireball cells, then there is

an internal volume inaccuracy and the interpolation
must be made finer (Ar and A8 must be decreased). If
a nonfireball neighbor is found, then the specific
internal energy and density of this neighbor are used
to establish the mass and internal energy of the part
of the YAQUI zone that is not within the fireball.

To understand this better, consider the example
shown in Fig. 6. Let Toax be the outer radius of
the last 1D zone. The horizontally crosshatched
portion of zone (i,j) 1is within the fireball and the
vertically crosshatched portion is outside of the
fireball. The relative volume error will certainly
be greater than 1%. Of the five neighbors shown,
cell (i+1,j-1) is completely outside of the fireball;

its specific internal energy and density would be

used to establish the internal energy and mass of the

vertically crosshatched portion.

Once the internal energy, mass, and momentum
components are established for all YAQUI zones that
fall completely or partially within the fireball
data, the gpecific internal energy is determined

by dividing the zone internal energy by the zone

"mox
i,jtl
1+, i+
1+,
/ L=l +1,§-1

Fig. 6. Technique for handling YAQUI zones only

partially within the fireball.

mass. The zone density is determined by dividing

the zone mass by the zone volume. The velocities
are vertex quantities and are determined as follows.
The cells containing a particular vertex are exa-
mined to see if all are fireball cells, i.e., 1if
the vertex lies within the fireball. If any are
not, then the vertex velocity is set to zero. If
all are fireball cells, then the vertex takes % of
the momentum of each neighbor (for central cells,
N = 4; for boundary cells, N = 2).

C. Particle Setup

The particle setup has two options: a rectangu-
lar particle region and a circular particle region.

Rectangular Region

The lower left-hand corner of the particle ré—
gion 1s at (XC,YC) and the upper right-hand corner
is at (XD,YD). The actual location of the particles
is determined by superimposing a uniform grid of
zones, which are DRPAR wide by DZPAR high starting
at (XC,YC) and placing a particle at the center
of each zone if the particle fails within the
retangular region. See Fig. 7.

Circular Region

A circular particle region 1s more useful for
fireball problems. This option is initiated by
setting YD = Q. The circular region's center is at
(0,YC), its radius is XD (XC is not used).
Particles are placed as in the rectangular region
except that the uniform grid starts at (0,YC-XD)
and only particles that fall within the circle are

used.

| i S S T T T r T
— ] *;/—t\(XD,YD)

1 1 1 1 1

----- S e

| 1 1 1 1 1

] . 1 1 . 1 . 1 X 1

| h | 1 1 1

_____ e et R

) ! ! i i "

¢ i ; 1 1 hd 1 3 1

1 1 1 H 1

TV S Y s

! i j | i '|

LS S T S S T R

___,____1____1____;____1____1

B T T T 1 ' }
. 1 . 1 . ! . 1 . Py DZPAR

1 1 1 1 l 1

! 1 ! 1 Vgt

{XC,YC) l

DRPAR

Fig. 7. Particle generation scheme.



D. Particle Movement

Calculating with nonrectangular cells poses
some additional problems in the movement of marker
particles. The approach used in the initial ver-
sion of YAQUI was to define a grid of particle cells
with constant Ax and Ay to overlay the calculational
mesh. Masses and momenta were obtained by linear
interpolation in the values assigned to the calcula-
tional grid for each vertex of the particle grid.
The final step was to interpolate in these particle
grid values to find the particle velocity with which
it was to be moved. 1In addition to requiring two
interpolations each cycle, this method tends to
break down when a disparity exists between the size
of calculation and particle cells. If the variable
resolution causes large cells in one region of space
and small cells in another, accuracy will be
severely restricted. For such a situation there may
be many fluid cells for one particle cell, or vice-
versa. The former will cause smoothing of the
velocity field as applied to the particles, the
latter, to an uncertain determination.

To take advantage of the greater resolution that
variable cells allow, we dispensed with the concept
of an overlay grid, and interpolated directly in the
fluid field. For this approach, two points must be
considered: you must know in which cell a marker
particle lies, and you must implement a reasonable
scheme for interpolation in a skewed mesh. Consider
first the method of searching for the values with
which to do the interpolation. This is done by
drawing vectors in succession from the particle to
each of the vertices of a calculational cell. If
these proceed in order and the angles between
successive vectors are less than T for each of the
four vectors, the particle lies within the cell.
This may be seen more clearly in Fig. 8. 1In
Fig. 8(a) the particle lies inside the cell. 1In
Fig. 8(b), taking the vectors in order, the vector
to vertex 4 lies between the vectors to vertices 2
and 3, and hence the particle lies outside the cell.
In Fig. 8(c) the angle between the vectors to
vertices 4 and 3 is greater than 7, and the

particle lies outside the cell.

{a)

>

(b)

(c)

Fig. 8. Determination of particle positions.

The numbering of vertices is arbitary and may
be clockwise or counter-clockwise, but must be
consecutive. The rationale for this seemingly
complicated criterion is that it avoids precise
knowledge of any angles and hence requires no
reference to trigonometric subroutines. Improved
methods for which this is also true have since
been found, one of which we will mention later.
However, in the current version of the code, the
above approach 1s used. To increase efficiency a
one—-dimensional array holds the number of the cell
containing a particle at the beginning of a
calculational cycle.

If a particle is no longer in the cell in
which it began the cycle, an efficient search is

undercaken to find the new location.

For skewed
cells, the particle can move more than one cell
away, and hence determining an optimum trajectory

along which to search is useful. This minimizes




the number of tests that must be made.

Two criteria are imposed in selecting the in-
terpolation scheme once the appropriate cell has
been identified:

1. The interpolated velocity must be bounded
by the vertex values — that 1s, its value must lie
between the smallest and largest of the four velo-
cities.

2. The interpolated values must be continuous
across cell boundaries.

An efficient method is to map the (x,y) space to

the logical (n,8) space by the transformation
X = (1-m) (1-0)% + (1-m8 X, + nbx, + (1-0)n x;. (1)

> >
The vectors x -5, are drawn from any convenient

ye
origin to thelvertices of the cell. The vector ;
points to the position for which interpolated velo-
cities are desired. From the knowledge of the
coordinates ;1,...,;4, and ;, we can invert Eq. (1)
to obtain the values of n and 6 corresponding to the
point (x,y). In the (n,8) space we then do a bi-

linear interpolation, using for any scalar the form

s(n,8) = (1-n) (1—e)sl + (1-m)0s, + n633 + (1—e)nsa.
(2)

We search for the new location of a particle
by drawing a line from the center of the cell in
which the particle began the cycle to its present
location. This defines a trajectory that may pass
through several cells and along which we perform our
test for particle in cell. Although this is some-
what cumbersome, it requires testing very few cells,
usually just one or two. An improved approach used
by Prachta eliminates the separate testing and auto-
matically defines the direction of search. If the
particle lies in the cell in question, the values of
n and 8 obtained from Eq. (1) will both lie between
0 and 1. If either does not, the cell indicated by
the values of n and 6 1s examined. For example, if
n = 1.2, increase i by one and recalculate n and 6.
This approach is neater and more efficient. 1In
future versions of the particle transport, we plan to
incorporate such a scheme into YAQUI.

An additional component of particle displacement
is required when the effects of turbulence are being

calculated. This is described in the next section.

E. Turbulence

A significant new feature in the present ver-
sion of YAQUI is the addition of a one equation
transport model for turbulence. The modified equa-
tions, which we now solve are

the mass equation
%%+v-pﬁ=v-o\7p, (3

the momentum equation

08, 3

— + > e -+
3t 3t P U +V'(DUU)=V'ﬁ+Dg, %)

the internal energy equation

%’%=—;;\7-3+3L°;-+\70-\7p1 s (5)
Bs

and the turbulence energy equation

M:_EVD.VP.*. ool - 2g.%, 20 pq
at p 3 682

—%0p(V-K)2+V~chq . (6)

The turbulence viscosity is given by
o = Bs/2q . ¢

For conciseness we have used the following de-

finitions:

2 duy
Hij = (u-i-pc)eij + OHij + aij [(}\-'5 DO') E

= 90 8p
HiJ Ui ax, + uj ax, ’ )
] 1
aui
T = eij =, and (10)
J
oy
eij = E*‘ ax1 . (ll)



The parameters of the model are 8 and the scale, s,
Values are obtained phenomenologically from fits to
experiment. For 8 we use the constant, 8 = 0.02.

For the scale, constant values over the mesh and the

more complicated phenomenological form

s = 0.14 d(z) (2 - %}:—3) v(r,z) >0 (12a)
= 0.28 d(z) v(r,z) <0 (12b)

have been used. The function d(z) is the radial
distance to the point at which the velocity changes
sign, and v(o,z) is the axial component of the velo-
city on the axis, r = 0. 1In a skewed mesh Eq. (12)
requires considerable logic and interpolation.
Because s is only crudely known, we generally

approximate the above form by

_ _v(r,z) .
s = 0.14d (2 ;(-o—:z—)max) ; (13)

in this simplified relation, d is a constant,
usually taken to be 1, and v(o,z)max is the maximum
value of v along the axis. This expression may over-—
estimate the scale for fireballs and cut down on the
rate of decay of the turbulence energy. Erring in
this direction gives us an upper bound on the effect
of the turbulence. 1In the latest version of the
code, we simply incorporate a constant scale
throughout the mesh, though provision exists in the
code for a more general treatment.

In differencing the turbulence additions, we
can take advantage of much of the existing framework
of the basic YAQUI program. Because small time-
level inconsistencies in the turbulence equations
are insignificant, economy 1s a major criterion in
establishing the order in which the several additions
are included. For example, looking at the structure

of the modified stress tensor, we are led to replace

U-—+u+pag, A+A - % po and p > p + % Pq.

Hij is calculated from p and : at the old time level;

Similarly

this allows the stress tensor to be handled ex-

plicitly in Phase I simplifying the addition.
The term g% p'u£ in the momentum equation is modeled,

using the flux approximation, as - g%-cggl ; this
i

requires saving the two components of Oé%L for each
i .

cell from the previous time step. Clearly such an

. t
approach centers the time derivative about t - %?

and not at the same time level as Hij' For rea-

sonable time variations, the inconsistency should
not be important.

Three more diffusion terms must be differenced:
one in the mass equation, one in the internal energy
equation, and one in the turbulence energy equation.
Each of these is added explicitly in Phase I with
derivatives from time level n.

The transport equation for the turbulence
energy q 1s mainly handled explicitly. However,

we can include some advanced time information by

writing Eq. (6) in the form

2

(oq)™*t [1 + % V.U +
Bs

n
2—0] = (p" - obt [YP—D—VP- - pl

n
n

+ % p(v-ﬁ)z] +(V-aVpq). (14)

In cylindrical geometry I' takes the form

2 2 2 2
- du v 1 f3u v u
P [(g) SRS +(r)] Cas

All the terms on the right-hand side of Eq. (14) are
evaluated at time level n as cell-centered quanti-
ties. For most of the terms this proceeds naturally;
but for the buoyancy creation, % Vp+Vp, a small
reach is necessary. In the notation of Fig. 9 we

could evaluate the derivatives directly at the

Fig. 9. Quantities involved in YAQUI derivative

evaluation.



vertices 1-4 and then average to obtain (Vp-Vp)o.
This uses information at nine cells and is un-
necessarily smoothing. For this reason we use cells
a,b,c, and d and obtain the derivatives at the

center of cell o in terms of these. For example,

R T (T B R RN TN ST
where A is the area of the quadrilateral abcd. We
are particularly concerned about smoothing out
derivatives because the sensitivity of the tur-
bulence energy and the level of turbulence that can
be supported depend on the size of gradients of
various quantities.

Derivatives of vertex quanti-

ties are calculated at cell centers by the equations

g_: = ZLA {(zz‘za) (uj-ug) + (z3-2)) (“2‘“4)}

and

(17a)

. {(rz—rl‘) (ugmup) + (£p-r,) (uz—ul‘)} , (176

where A is the area of the cell.

If we expand the derivatives about the center
of the cell, we find that the error is proportional
to second and higher derivatives. In a similar
fashion we can obtain derivatives of cell-centered
quantities at cell centers (as discussed above) by
appropriate choice of configurations. The necessity
to optimize the calculation of gradients implies
that high-resolution calculations are important in
evaluating turbulence models.

Similar problems arise for the Laplacian or
diffusion-like terms. Again, several approaches
are pgssible and in this case optimization is much
less crucial, because the level of turbulence is
only indirectly affected. The criteria applied to
select an approach for differencing such terms

were: that an equation of the form

could not lead to negative c anywhere in the mesh,
and that the difference form of V*0Vc should re-
duce to the expected form for the case of a uniform
rectangular mesh. For example, if c represents the

concentration of a chemical species,

4 c.—C
L%y 1o 42 < > <o, > = (Vove)_

(18)
Vo &~ L jo 7] 3
o J 2 (Aj+A°)
where cj is the concentration in cell j, djo is the
length of the cell side between cells o and j, <rj°>

is the distance between the centers of cells o and j,
Aj ig the area of cell j, Vo is the volume of cello,

0,+0o
and <o, > is 12 .
jo 2
Cartesian coordinates for a uniform rectangular mesh

See Fig. 10 for examples. 1In

with sides 8x, 8y, and constant o, this reduces to

c.,+c,—2¢c c,tc,-2¢c
. ( 13 o + 2 74 o>

(19)
6x2 Gyz

as we would wish. The vertices of this quadrilater-
al are at the center of their respective cells.

In the finite difference approach with finite
time steps it 1is possible for the turbulence energy
to become negative in certain cells. If, for
example, 6t % Vp+Vp is positive and greater than
pqg in a given cell, more energy will be subtracted
from the cell than it contains. One could reduce
the time step, but this would never really solve
the problem. The assumption we make is that
since, numerically, turbulence can go negative in
regions in which it is decaying, if q < O, we set q
to zero. Experience has shown for the fireball
calculations that less than 1% of the turbulence

energy is lost by this procedure.

Fig. 10. Definition of quantities used in differ-
encing of turbulence part of the concen-

tration equation.



As far as convection is concerned, the quanti-
ty pq is convected and, because the difference
equations for the convection conserve the convected
quantity identically, the turbulence energy is con-—
served in Phase III. The total energy, however, is
not. In the initial code version™ an equation for
the total energy is written, and this 1s the quanti-
ty that is convected. Momentum is also convected,
and hence conserved; the internal energy is obtained
by subtracting the kinetic energy from the total
energy. This places all the uncertainty in the
internal energy, which if it is a small part of the
total energy, can lead to large fractional errors in
the internal energy.

With the introduction of the equation for tur-
bulence energy, it has seemed convenient to deal
directly with the internal energy. In the code the
equation for the internal energy follows the pres-
sure iteration, allowing us to calculate the pdV
work with a time-advanced pressure. The quantities
that are convected in Phase III, then, are the
internal energy, the turbulence energy, and the mo-
mentum, which are individually conserved. In
general, this means that the kinetic emergy and,
thus, the total energy, E = pI+pu2+pq, will not be
conserved. This lack of energy conservation does
not seem to be significant and is ignored in actual
calculations.

A small change has been made in the energy
equation related to the smoothing of the velocity
field for computational stability. If alternate
mesh vertices are not coupled in some way (see
Ref. 3), an instability arises. The approach we
elect is to couple the alternate nodes only when a
local minimum or maximum in the velocity field
occurs. We apply a restoring acceleration to

vertex 4 of the form

ﬁ %(31433*-:64;8) - :&] Q0

nc

(See Fig. 2 of Ref. 3).

In Ref. 3 this is applied to each vertex each cycle
to control the instability. In our version we
apply the restoring force only to those components
of U at vertex 4 that have values larger than or
smaller than any of the neighbors (1,3,6, and 8).

That is, a local maximum or minimum in the r-

component of 1 is smoothed by a restoring accelera-
tion in the r-direction and similarly for the z-
component. This is less diffusive than the approach
that applies it everywhere each cycle. The intent
is that when no instability threatens, this will not
smooth gradients.

This node coupler clearly reduces the kinetic
energy of the system, acting like a viscous dissi-
pation. If this loss is ignored, it will
lend to a gradual diminishing of the system's energy.
On the other hand, to include the energy in the in-
ternal energy equation as viscous heating really has
no basis in physical reality. However, in our
version, we choose the latter option and include the
energy removed by the node coupler in the equation
for the internal energy. In the original version of
the code the other choice was made.

One cun see by examining the model equations
for turbulence that no mechanism has been built in
to initiate the turbulence spontaneously. That is
if there is no turbulence present, i.e. q=0, none
can be created or can grow. For this reason, the
turbulence must be seeded initially and allowed to
equilibrate with the mean flow through the creation
and decay terms in the equation for the turbulence
energy. Several alternative seedings have been
tried and found to lead to the same turbulent con-
figurations after a fairly short time. A very
reasonable approach is to seed the turbulence pro-
portional to the vorticity of the mean flow field.
This is done after the field has been established,
that is, shortly before torus formation time.

This tiwming is vot crucial. It caun be seeded
earlier and find its way to a similar level and
distribution in a short time. We miss any high-
intensity early time turbulence, likely initated by
Taylor instabilities as the device case and

the very hot debris decelerate. We assume that

the fluctuations decay in a few seconds because noth-
ing appears to be present to support them. The
equilibrium turbulence we calculate really only has
meaning at later times.

Because the measured properties of the fire-

ball, rate of rise and radial expansion, depend on the

positions of the marker particles, it was felt that
their motion should be coupled directly into the
turbulence. This is done by adding a random turbu-

lent diffusion velocity to the particle motion by



the following technique.
The diffusion of mass as a function of time
from a point source of unit mass at position ;o is

described by the diffusion equation

9p

2 -+ >
3¢ = AV p + G(r—ro) , (21)

where p is the density and A is a constant diffusion
coefficient. Define the quantities 5t = ;—; s

8x = x-X_, S8y = Y=Yq» and 8z = Z-z . If p(8r,t) is
written as p(8t,t) = X(x,t) Y(8y,t) Z(dz,t), it

can be shown that

1 e-(ax>2/axn
VETAE

X(8x,t) =

) (22)

with similar expressions for Y and Z.

In calculating the additional particle motion
due to turbulence, consider the particle at time
t, = 0 to be a massless point at ;o and use Eq. (22)

as a probabllity distribution function for deter-

mining the position of the particle at time t =
t°+6t. The turbulence viscosity then serves as the
diffusion coefficient A. In cylindrical coordinates
one should solve Eq. (21) in a cylindrical basis

p(8r) = R(Sr) Z(8z)

However, R cannot be determined in closed form and

for small 8t and 8x, with &x > %?5 , R reduces to

o
the form of X in Eq. (22). Thus, Eq. (22) can be

used with confidence in cylindrical geometry as
long as it is applied in its region of validity.
Furthermore, 8x must be small compared with a cell
dimension so that the turbulence viscosity being
used as the diffusion coefficient remains constant
in the region and during the time considered.

The general Gaussian (normal) distribution is

2 2
1 oY /20
g

£(y) = ’ (23)

N

where 0 is the standard deviation. Equation (22)

can be put in this form by setting
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g = /2X8t and (24)

y = 8x, (24a)

where we have replaced t by &t.
The standard probability distribution function
(random number generator) available on most computers

is the uniform distribution p(x),

p(x) 1, 0<x<K1

= 0 , elsewhere. (25)

What we need is the distribution given by Eq. (23)
with ¢ given by Eq. (24). To accomplish this Eq.
(25) is mapped on to Eq. (23) (see Fig. 11) with the

expression
p(x) dx = 2 f(y) dy, (26)
because the probability of finding x in dx is equal

to the sum of the probabilities of finding both y

and'—y in their respective dy's. Therefore,

p(x)

Fig. 11. (a) Uniform distribution, (b) Gaussian
distribution.




X y _ -2 2
or f dx” = —2— f e’ /20 dy” .
(3 V2na Jo

With the variable transformation z~ = ——

V2

y/av/2 .2
-z .
-/ﬂ e dz” .
o

s

By definition, the standard error function is

t .2
erf(t) Eif et a4t
Vi Jo

therefore,
x = erf(—z—) , 27
av2
4nd from Eq. (24),
y = /EASE erf ! (x) . (28)

The above is the mapping from Eq. (25) to Eq. (23)
that is desired.

In principle, then, one determines a random
number using Eq. (25) and maps it onto Eq. (23)
using Eq. (28). One can see that the y in Eq. (28)
is the required particle displacement due to tur-
bulent diffusion if he remembers that the diffusion
coefficient A in Eq. (21) is replaced by the local
turbulence viscosity.

One problem remains, namely, making the pro-
cedure efficient enough computationally so that
one can afford to use it. The major difficulty is
the calculation of inverse error functions. To do
this without undue cost the following interpolation
procedure was established.

The error function is monotonic increasing on
the interval [0,1]; erf(0) = 0; and [erf (y)|
approaches 1 asymptotically (see Fig. 12). Care
must be taken in using erf—l(x) for x ~ 1, for in
this region erf—l(x) is very large which could lead

to an abnormally large particle displacement. To

y=erf(x)

x=erfy)

Fig. 12. Standard error function.

handle this, one selects a number WMAXEF and distri-
butes NERFV points equally spaced on the interval
[0, WMAXEF] with point 1 located at § and point
NERFV at WMAXEF.
be

Thus, the equal spacing DX will

_ _HMAXEF
PX = NERFV-T ° (29)

and the position of point 1, denoted by X5 will be

X, = (i-1)DX . (30)
Now, let R(i) = erf(xi). Then,
x, = erfh (R(1)) (31)

Our problem is to find erf—l(t)

(see Fig. 12). =z
given an arbitrary t. To do this, we see that
t = erf(z). Find an i such that
R(i-1) <t € R(i) or erf(xi_l) <t< erf(xi)
Therefore, X1 < erf—l(t) < xg- One linearly in-
terpolates to get

-1, ~ t-R(i-1 _
erf T(t) T x Y ®@ - REDY i T *i-p) o
or
erf () = [(1-2) + —SLERU-L DX (32)

(R(i) - R(i-1))

using Eq. (30). One selects another random

11



number t 1f t > R(NERFV). Because R(1) = 0 and
R(NERFV) = WMAXEF using Eq. (28), y is limited to

the range
0 < y < WMAXEF * /48t = WMAXEF * v2 o .

Thus, y is limited to WMAXEF * V2 standard devia-
tions.

Because Eq. (22) is invalid near the axis ot
symmetry, another cutotf parameter RMINEF has beven
added.
RMINEF, the turbulent diffusion effect is not

If the r-coordinate of the particle is <
applied. In most cases, RMINEF can be considerably
less than the Ar's of the zones on the axis.

The current version of the code can be run
easily with turbulence by-passed because the tur-
bulence must be seeded initiaily. Most of the
coding related to turbulence is excluded and no
efficiency is lost 1f this version is used for
turbulence-free calculations.

For a discussion of the output relevant to

turbulence, see the sample calculation in Sec. III.

F. REZONE TECHNIQUES

The convection phase is appended to a Lagran-

glan calculation in a way that provides maximum
flexibility for the continuous rezone. This is
achieved by including the convective fluxes as

functions of difference velocities,

+ -+ +

Y4 T Yf1uid ~ Vg ?

where :g is the grid velocity with which the mesh is

moved in a given calculation cycle. For an Eulerian

calculation :g = 0; for a Lagrangian calculation
> >

Yg T Yfluid’
there is no fluxing.

the difference velocity vanishes, and
In general the presciption to
determine :g is at the discretion of the user. A

general form that we have found useful and incorpor=-

ated in the present version of the code is to write

-+ -+

L (<> -
Up T Upyygg Y Er (0 - X

for each vertex. That is, the grid velocity is
composed of two components: the fluid velocity and

a term to relax the mesh such that each vertex 1is

at the average position of its nearest neighbors.
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The latter term prevents the mesh from distorting
excessively. A typical value for f might be 0.05,
which would relax the mesh in approximately 20 cal-
culational cycles if there were no fluid motion.
Many variations of the relaxation component are
possible. The important point is to run as near to
Lagrangian as possible to minimize the smoothing,
but still to maintain some degree of regularity in

the mesh.

G. MIXED EQUATION OF STATE

To model more accurately the atmospheric de-

tonation of a Mylar balloon filled with methane, it
was necessary to incorporate two equations of state
in one problem, one for the combustion products and
one for ambient air. The method was to divide the
cells into two groups at t = Q, those inside the
fireball and those outside. This division was done
on the basis of the specific internal energy (e);
those cells with e 2_1010 erg/g were considered in-
side the fireball and all others, outside.

Define the concentration c, as the ratio of
the mass of constituent 1 in a given cell to the
total mass of the cell. Obviously, if there are n
constituents, g ¢y = 1 in a given cell. For a
problem like ours with only two constituents (ex-—
ploded methane and ambient air), Cneth + Catr ™ 1

so that one only needs to keep track of c Here

meth’

we use ¢ to refer to the concentration of com-

meth

bustion products and Y to refer to the effective

meth
Y for the combustion products.
Initially, € eth is defined to be 1 in all

fireball zones and § elsewhere. As the problem
proceeds, the concentration 1is convected into the

ambient region using

dc

“L+l.v 0
3t u Ci .

Note that this is just the Lagrangian form of the
continuity equation.
To determine the effective Y in a given zone,

we write .

+ (l-c

Yeff " Cneth Ymeth meth)Yair )

The pressure is then obtained from



P = (v Do -

H. SYSTEM IMPROVEMENTS

Because YAQUI is a rather large computer code,
because many modifications have been made to it in
the course of investigating various techniques, and
because the Los Alamos Scientific Laboratory began
the switch from batch to time-shared computing in
the course of this research, considerable effort
went into making YAQUI a convenient and flexible
research tool. The various efforts involved are
summarized below.

1. The original code was written in large blocks,
which made it difficult to modify and also
severely taxed the compilers and loaders.
Thus, the code was divided into numerous
smaller subroutines to avoid these problems.
The concept of modularity was followed as
closely as possible.

2. Because of rapidly shifting operating systems
at LASL, it was important to make the code as
system-independent as possible so that it
could be easily switched from old to new
systems. The code will now run on any of the

three systems available at LASL, in either
It could be

brought up on any other system with minimal

batch or time-sharing mode.

difficulty, assuming sufficient small- and
large—core storage were available.

3. Fixed format input 1is prone to error, whereas
NAMELIST input tends to be system dependent.
Thus, a NAMELIST input package was written
that is system—independent for the most part,
and can be easily modified for other systems.

4. Error checking within the code is meticulous.
The code never assumes anything on the part
of the user but monitors for errors, parti-
cularly in the setup phase, as though the
user were completely unfamiliar with the code.

5. Because YAQUI runs often take several hours
of CDC-7600 time, a problem may have to be
run in several smaller pieces. For this

reason, a flexible restart procedure was

developed to allow the user to restart a

problem at any point and change input para-

meters without having to actually modify the

code itself.

6. The original YAQUI was very well documented
externally in LASL report LA—SlOO.3 However, a
code that is under heavy development is much
easlier to modify if it is carefully annotated
internally. Work has been proceeding on this

and is largely completed.

II. DESCRIPTION OF INPUT

The ipput to the code, except for the problem
title and the 1D fireball initialization data, is in
NAMELIST form. The basic rules are:

+ Each input record begins with a $ in card
column (cc) 2 followed immediately by the namelist
name.

* Input values are of the form

NAME = NUMBER,
where blanks may not occur within NAME or an indivi-
dual number but are ignored elsewhere. NUMBER may
be a single constant or a series of comma-delimited
constants. Multipliers of the form N*NUMBER are
allowed but not grouping with parentheses (e.g.,
N%(N1, N2, N3) is illegal).

+ Continuation cards are legal. NAMELIST
variable names and constants may not be split across
card boundaries but hollerith fields may if they end
in cc80 of one card and begin again in ccl of the
next card.

* An input record is terminated by a $ anywhere
on the card except for ccl and 2.

+ Variables are stored without regard to type.
If one has I = 5., 1 will contain a floating point
5. rather than an integer 5; likewise X = 2 will
cause an Iinteger 2 to be stored in X which will most
likely be interpreted as a floating point O.

+ If a "P" is punched in ccl of the first card
of a namelist record, the entire record will be
printed as part of the code output.

For most information about the namelist con—
ventions, see the internal documentation at the
beginning of the routine NAMLST in the listing of
the code in Sec. V.

From here on, each input record will be des-
cribed, the namelist name given, and the variable

names listed and discussed.
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Record 1: Namelist name — START

Namelist variables

NAME TYPE (units) Possible values Default
RESTRT LOGICAL .TRUE., .FALSE. .TRUE.
FILM LOGICAL .TRUE., .FALSE. .TRUE.
PAPER LOGICAL .TRUE., .FALSE. .FALSE.
WRAPUP  REAL (s) 0. <WRAPUP<® 20.0

(a) RESTRT - .TRUE. if the run will be a pickup from
a previous dump tape. Otherwise it is
an initial setup.

(b) FILM - .TRUE. if all output will go to film.

(c) PAPER - .TRUE. if all output with the exception

of plots will go to paper.

(d) WRAPUP - time to allow for the last cycle dumps,
plots, printouts, and general termina-
tion procedure. If the time limit is

TLIM, then the calculation will be

Example:

.TRUE. or .FALSE.

stopped and termination begun as soon
as the run time exceeds TLIM-WRAPUP.
$CARDN RESTRT = .TRUE., FILM = .TRUE.,

PAPER = .FALSE., WRAPUP = 30.$
The next input depends on whether RESTRT is

Input based on RESTRT = .FALSE.

(problem generation) will be considered first.

% % % INITIAL PROBLEM SETUP * * *

Record 2: Problem title, cc2-80 on one data card.
Record 3: Namelist name — CARDN
Namelist variables
NAME TYPE (units) Possible values Default
AQ Real (none) 0.<A0<1. 0.1
AQFAC Real (none) 0.<AQFACS.5 0.2
AQM Real (none) 0.<AOMS]L. 1.0
ANC Real (none) 0.<ANCK. 2 0.05
BO Real (none) 0., 2. 0.0
CYL Real (none) 0., 1. 1.0
DR Real (cm) 0. <DR<e® Must be spec-
ified

DT Real (s) 0.-DT<e 1073
DT Real (s) 0 .<DT@<ee 1.0
DT@C Real (s) 0 .<DTPC<ee 1030

DZ Real (cm) 0.<0Zz<ee Must be spec-—

ified

EPS Real (none) 0.<EPS<1. 10—5
FREZXR Real (none) 1.SFREZXR<® 1.0
FREZYB Real (none) 1.<FREZYB<= 1.0
FREZYT Real (none) 1.<FREZYT<®® 1.0
GR Real (cm/sz) —0o GR<E0 0.0
GRDVEL Real (none) 0., 1., 2. 2.0
cz Real (cm/s?) — —ee<GZ<e -980. 0
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NAME TYPE (units) Possible values Default

GZP Real (cm/sz) —0alGZ P<eo 0.0

IBAR Integer (none) 1SIBAR Must be spec-—

<Storage ified
IECF Integer (none) O, 1 4]
IST Integer (none) -1, ISISTS -1
storage

IUNF Integer (none) OSIUNFSIBAR Must be spec-
ified

JBAR Integer (none) 1<JBAR<storage Must be spec-
ified

JCEN Integer (none) 1KJCENSJBAR Must be spec-—
ified

JDUMP Integer (none) 1KIDUMP<®® 999999

JUNF Integer (none) OSJUNFKIBAR Must be spec-
ified

KXI Integer (none) -1, O, 1 -1

LAM Real (see Ref. 0.SLAMS® 0.6

3)

MU Real 0. QU< 0.0

NCLST Integer (none) I1SNCLST<> 999999

NCQ Integer (none) - o°o<NCQ<e -1

™M Real (none) 0.<gM<2. 1.0

QLEVEL Real (none) .02 0.02

REXRGN Real (gm/cm3) 0 .<REZRpPN<e 0.001

REZSIE Real (cmz/sz) 0.<REZSIE<® 2x1010

REZYO Real (cm) YB<REZYO<eo 0.0

RMINEF Real (cm) 0 . <RMINEF<e 50.0

T Real (8) 0. <T< 0.0

TQ Real (s) 0.<TQ<e 0.0

TSTRTD Real (s) 0 .<TSTRTD<®® 1.0

TUQIT  Real (cn’*s) 0.<TUQI< 0.0

TUSI Real (cm) 0.<TUSISfire- 0.0

ball radius

TWFIN Real (s) 0. <TWFIN<® 1.E30

WMAXEF Real (none) 0 . <WMAXE F<® 2.0

YB Real (cm) 0. SYB<ee C.C

Z@RIGC Real (none) 0.<Z@RIG® 6.0

AQ - Amount of donor cell in momentum fluxing
(0. is centered differencing; 1. is full
donor cell).

AQFAC - Stability condition uAt/Ax<AQFAC.

ACM - Amount of donor cell in mass fluxing (see
AQ).

ANC - Amount of node coupler (see Ref. 2).

BO - Interpolated donor cell coefficients;
allows for partial cancellation of trunca-
tion errors in the convection terms.

CYL - Geometry-type switch. If CYL = 1., the

calculation is done in cylindrical




DR

DT

DTO,
DTOC

DZ

EPS

FREZXR

FREZYB

FREZYT

GRDVEL

GZ

GZP

IBAR

LEOF

IST

IUNF

JBAR

JCEN

geometry; if CYL = 0., it is done in slab
geometry.

Initial value of the width of the zones in
the region of uniform zoning (see Sec.
I.A).

Initial time step.

Two arrays that determine when plots and
long prints (edits) will occur as a func=-
tion of problem time. Edits will generally
occur every DTO(I) seconds in the interval
DTPC(I-1) < T < DT@PC(I). DTHC(O) = O.

Same as DR except zone height (see Sec.
1.A).

Convergence criterion in the pressure
iteration (see Ref. 2).

Geometric ratio of zone Ar's in the right
region of nonuniform zoning (see Sec. I.A).
Geometric ratio of zone Az's in the bottom
region of nonuniform zoning (see Sec. I.A).
Geometric ratio of zone Az's in the top

region of nonuniform zoning (see Sec. I.A).

Body force acceleration in the radial dir-
ection.

Type of rezone. GRDVEL = 0. 1s Eulerian, =
1. is Lagrangian, and =2. causes the re-—
zone subroutine to be called.

Body force acceleration in the axial dir-
ection (usually gravity).

Particle acceleration in the axial direc-
tion (not applied unless particles have
mass.)

Number of real zones in the radial direc-
tion (see Sec. I.A).

Input of the record 3 section is terminated
by inputting a record with TEOF = 1.

Number of particles whose positions are to
be plotted as a function of time. If IST <
0, no particles are followed.

Number of zones in the radial direction in
the region of uniform zoning (see Sec.
I.A).

Number of real zones in the axial direction
(see Sec. I1.A).

Number of real zones from bottom of the
problem to center of region of uniform

zoning (see Sec. L.A).

JDUMP

JUNF

LAM

NCLST

NCQ

oM

QLEVEL

REZR&N

REZSIE

REZYO

RMINEF

T
TQ

TSTRTD

TUQI

TUSI

TWFIN
WMAXEF

Frequency of dumps based on cycles. Dumps
will occur when the cycle number is an even
multiple of JDUMP.

Number of zones in the axial direction in
region of uniform zoning; must be an even
number because JUNF/2 zones will occur
above and below the point defined by JCEN
(see sec. I.A).

Viscosity flag (see Ref. 3).

Viscosity parameter (see Ref. 3).

Viscosity parameter (see Ref. 3.)

Cycle number after which to terminate the
run,

Cycle number after which to seed the tur-
bulence; 1f NCQ < O, the turbulence is
disabled; if NCQ = 0, seeding will occur
based on problem time instead of cycle
number, i.e. when T=TQ (see TQ).

Relaxation parameter in the pressure itera-
tion.

Phenomenological turbulence viscosity para-
meter relating to specific turbulence
energy (see Ref. 5).

Initial density of the ambient atmosphere
at y = REZY0O; the density of the atmos=-
phere above and below REZYO is determined
by the condition that the entire atmosphere
initially be in hydrostatic equilibrium.
Specific internal energy of the entire
ambient atmosphere.

Center of y-coordinate of the region of
uniform zoning (see Sec. I.A).

Particles with r<RMINEF are not subject to
turbulent diffusion.

Time at which the problem begins.

Time at which to seed the turbulence if

NCQ = O (see NCQ).

Time at which to start turbulent particle
diffusion if the turbulence is on.
Proportionality coustant for seeding turbu-
lence energy. Should be chosen such that
turbulence energy is a few percent of
kinetic energy in any cell.

Turbulence scale (constant over mesh).
(Code could be easily changed to allow
scale variation throughout mesh).

Time at which to terminate the run.

I1f the turbulence and particle turbulent
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diffusion are on, a particle can be moved
no more than WMAXEF*SQRT (4.*SIGMA*DT)
because of turbulent diffusion in any one
cycle (see Sec. E).

YB - Bottom of the problem mesh if the zoning
is entirely uniform. If the zoning is
nonuniform, YB will be calculated inter-
nally and need not be specified.

ZORIG = Number of fireball radii away from the
fireball that the right problem boundary

is kept.

Example: $CARDN DR = 200. §
$CARDN DZ = 200. $
$CARDN IBAR = 30 $
$CARDN IUNF = 5 §
$CARDN JBAR = 45 §
$CARDM JCEN = 15 §
$CARDN JUNF = 10 $
$CARDN REZYO = 4300. §
$SCARDN REZR¢N = 1.E-3 §
$CARDN REZSIE = 1.95E9 §
$CARDN T = .0083 $
$CARDN TWFIN = 30. $
$CARDN DT¢ = .1, 1., 5. §
$CARDN DT¢C = 1., 10., 30. $
$CARDN FREZYB = 1.089359 §
$CARDN FREZYT = 1.089359 $
$CARDN FREZXR = 1.089359 §
$CARDN IEOF = 1 §

Again assuming RESTRT = .FALSE., the next
record will be to define marker particles.
Record 4: Namelist name — PARTN

Namelist variables

NAME TYPE (units)

Possible values Default

DRPAR Real (cm) 0. <DRPAR<>® Must be spec-
ified

DZPAR Real (cm) 0 .<DZPAR<> C.

XC Real (cm) 0 . SXC<e0 C.

XD Real (cm) 0 . <XD<eo Must be spec-
ified

YC Real (cm) 0.<YC<ee 0.

YD Real (cm) 0 . <YD<oe O.

(a) DRPAR - Spacing between particles in the radial
direction. Particle definition cards
are read until one is input with DRPAR =
o.

(b) DZPAR - Spacing between particles in the axial

direction.
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(c) XC - (See Sec. I.C)
(d) XD - (See Sec. I.C)
(e) YC - (See Sec. I.C)
(f) YD - (See Sec. 1.0)

Example:
$PARTN DRPAR = 100., DZPAR = 100., YC = 4300.,
XD = 1000., YD = 0., SC = 0. $
$PARTN DRPAR = 0. §
The final input will be the fireball initial-

ization data. One namelist record is needed:

Record 5: Namelist name - FIRE

Namelist variables

NAME TYPE (units) ©Possible values Default
FBFILE Logical .TRUE., .FALSE., .FALSE.
NRAD Integer 1<NRAD<® 5
NTH Integer 1SNTH<» 180

(a) FBFILE - If .TRUE., the fireball initialization
input will be found on logical unit 3.
Otherwise, the input will follow the
$FIRE namelist card.

(b) NRAD - (See Sec. I1.B).

(c) NTH - (See Sec. I.B).

Example: $FIRE FBFILE = .TRUE.$

For the form of the fireball initialization data,

see the section Sec. I.B.

This completes the input for an initial setup.
Restart dumps are written on each edit cycle as
determined by DTO and DTOC or as specified by JDUMP
and go out to logical unit 8.

* % % PROBLEM RESTART % % =

To restart, a restart dump tape must be present
on logical unit 7. Input record 1 must have RESTRT =
.TRUE. Next follows a namelist record telling from
which dump to restart.

$RCYCLE INTCYC = N §

where N is either the cycle on the dump tape from
which one wishes to restart or -1. 1In the latter
case, restart occurs from the last dump on logical
unit 7. Last, records of the type described
under input record 3 may appear if one desires to
override any of the parameter values in effect at
the time the problem is being restarted. This
section is terminated by $CARDN IEOF = 1 §$.
Example:
$START RESTART = .TRUE., PAPER = .FALSE.,

FIIM = .TRUE., WRAPUP = 60. $
$RCYCLE INTCYC = ~1 §
$CARDN TWFIN = 30. $

€~




$CARDN
$CARDN

NCLST = 99999 $
IEGF = 1 §

III. RESULTS OF A SAMPLE CALCULATIQN

A careful comparison of a YAQUI calculation
with experiment was made and has been reported in
Ref. 6, Fig. 1(c). 1In that simulation the mixed
equation-of-state, turbulence, and turbulent part-
icle diffusion options were all used. To help the
user to understand the output options and to pro-
vide a comparison calculation, we include detailed
results of a sample calculation, patterned after

the simulation in Ref. 6.

In Sec. A the input parameters are listed along
with the detailed one-dimensional fireball input
data. Also given are the initial marker particle
configurations, the initial grid for the complete
mesh and for a smaller region surrounding the
fireball, and the initial velocities.

In Sec. B contour plots of the vorticity and
the specific turbulence energy at t = .5 s (immedi-
ately following the seeding of the turbulence) are
given. Note that the gengral shapes of the two
contour plots are similar because the turbulence
energy is seeded proportional to the vorticity.

In Sec. C the positions of the marker particles
and contour plots of the specific internal energy
and the specific turbulence energy are given at
t = 3 s at which time all memory of the seeding is
gone. Note that the regions of greatest specific
internal energy closely coincide with the regions
of greatest specific turbulence energy. Also note
the toroidal form of these contour plots, remember-
ing that the left side of the mesh is an axis of
cylindrical symmetry.

In Sec. D complete graphical output at t = 10
s is given. This is a moderately late time because

torus formation occurs at ~t= 1.25 s.

A.

Initial Conditions

BALLOOM - 30 X 45 - CONC. CrGS.. PARTICLE TuPB. OIFF.. FIX IN TPECOR
THERE WILL BE TURBULENCE
QLEVEL+ 2.00000€-02

TUQ1+ 5.00000E+00

TUSle 1.00000E+03

NCOe 0
T0+ 5.00000E-01
TSTRTD+ 1.00030E-00
MMAYXEF + 2.00000E00
RMINEF+ 5.00000E+01
1BARe 30
JBARe 45
IRFe 5
ARNFe 10
JCENe 15

ORe 2.00000€+02
D2+ 2.00000E+02
CyLe 1.00000E+C0
GROVEL+ 2.00000E+00
AQe 1.00000€-01
AQMe 1.00000E<00

80+ 0.
KXle <1
e 0.
LAM* 6.00000€-01
OMe+ 1.00000E+00
EPSe 1.00000€-0%
GRe 0.
G2+-9.80030E 02
FREZXRe 1.08936€£+00
FREZYT+ 1.08936€+00
FREZYB 1.08936E+00
ZOR1G* 6.0CCSTE-CO
Y8+ 0.
REZYO+ “.30000E+03
REZRONe 1.00000E-03
REZS1E« 1.95930F «09
GZP+-9.80000E-02
T+ 8.30000E-03
OT= 1.00000E-03
NCLSTe 1
TWF INe 3,00000E+01
PAPER<0
Fitns)
ANC= 2.00000E-01
AQFACe 2.00000E-0)
15T+ 10
DT011-101 1.00000E-01 1.00000E+00 5.00000E+CC  O©.
0. 0. 0. 0.

0. 0.
0TOCK1-10t= 1.00000€+00 1.00000E+01 3.CO00CE +01 0.
0. 0. o.

0. 0.
PSPARTN DRPAR+100. .0ZPAR*100.,YC-43C0..XD+1000..Y0-0..XC-0. §
DRPARe 1 .00000E+02 OZPAR- 1.00000E+02 XCe O.
¥YCe 4.33000€+03 xO- 1.0000CE«03 YD+ O
PSPARTN DRPAR-0.$
159 PARTICLES GENERATEQ. W1TH TOTAL MASS- O.
PSFIRE FOFILE-.TRE. §

FIREBALL NPUT WILL BE FROM FILE 3
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MESHIMR FIREBALL INPUT

18

u

3. e TE <03
7.427278:£-03
1.101791 38 +0%
1.4597835E «0%
1.8224794E 0O\
2.1852264E +04
2.5396177€ «04
2.6837833€C «04
3.2108888€ 0
3.5145431E+0%
3.7904370€+0%
%.0391666€ «04
%.26%01680€ «04
4.,4720316€+0%
“.6645869€ *0%
4. 8464773E «0
5.0199018€ «0%
5.1872022€ +0%
5. 34B2969E - 0%
5.50%S004E <04
5.65652111E+04
5.8020348E€ «0
5.993621 7«04
6.0876553€ *04
6.2206853E +34
6.3716637E 0%
6.5175153€ 0
6.6618302€ 04
6.795521CE+0%
6.9030814%E-04
6.9486811E+0%
6.7215425€ 04
6.4305665€ <04
8.0032%17E+04
5.7840199E* 04
5.5190935€ «0%
5.3192895E «04
5.2%93687E «04
5.3249521E <0
5.1030180€ *0%
5.0uE5455E <04
5.0581713E «0
%.991118%E «0%
4. 8433146E+04
Y. @ eIBI2TE 0N
4. 8464 106E + 0%
%.7011089€ 0%
%.7051379E*0%
%.6617931E+0%
%.6103550€ «0
.58 16445E «0%
4.5966267E « 04
%.53110%0E*0
4.44%03097E -0
%.4513807€ 04
Y. 3975257 -0
“.%,89199€ -0
.41 15429€ - 0v
“.3098295E «0n
%.3193302€+04
%.2738233C 0%
4. 252T414E 04
“.2927687€ <04
“.1846136E-0%
%.1873625€ +C
4.1974613E «CY
“.13283%8E 0%
%.1553763E «0%
%.03206%8€ *CY
%.0956392E «0%
%.06%1076E *0%
%.0382453E «0n
%.0562110E0Y
3.9861654E+Cy
3.999721E+0
3.9680666€ +0
3.9457735€Cy
3.9014056€ < O4
3.8699303€ -0
3.8579%E -0
3.8210083€-04
3.8109627E+0%
3.75239T4E *0%
3.7602140€ <04
3.6901140€ *04
3.7180971E -0%
3.655T40TE0Y
3.6906060E *04
3.6368277€ -0
3.658227% «04
3.6123930E+C%
3.6115%51E0%
3.5802443E «0%
3.6013123€+0%
3.5609793€ «04
3.5693239€ «04
3.5453266€ «04
3.5536%530€ «04
3.5448353E «04
3.5341065E+0%
3.52%569%9€ «04
3.95209144E*Cx
3.5156540E QY
3.5112182€+0%
3.5132002€ «0%

€

7.1150927E-10
6.8662873E+10
6.5330351E10
6.416%456€+10
6.4177393€ 10
6.4367879€+10
6.443280%€+10
6.4526913E+10
6.4551471E°10
6.4572304E+10
6.4562536E+10
6.4549827€+10
6.4516297F+10
6.4461676E+10
6.4339621E+10
6.43368451E°10
6.4273095€+10
6.4181305€+10
6.4085834E+10
6.3961910E+10
6.3847340€10
6.37%3834E+10
6.3651833€+10
6.3539957€+10
6.3420689€+10
6.3299366E+10
6.3154846E+10
6.3017089€+10
6.2877213%-10
6.276435+E~10
6.2702621E°10
6.273434SE10
6.29475%6E-10
6.3260777€+10
6. 3445534E+10
6.3680516E+10
6.3895024E+10
6.7963190€-10
6.3951020E-10
6.405«4%93E+10
6.4165887E10
6.4176669%€+10
6.4211336€10
6.4357229€+10
6.%422838€+10
6.4355341E10
6.4466569€+10
6.4576961E-10
6.4588768€+10
6.463%776E+10
6.472T400€+10
6.4717721E~10
6.%7T53353E+10
6.4803890€+10
6.4818082€+10
6.4856T45E-10
6.493%5133E-10
§.497016%E~10
6.5721432€-10
6.502173%€ +10

6.5018733€+10
6.51053CSE+10
6.5112861E+10
6.5158236E+10
6.522:9€2€+10
6.5208243€+10
6.%270835€+10
6.5245348€-10
6.52T491TE10
6.5353104E+10
6.5335144E«10
6.5%00648E+10
6.5413439E+10
6.5453692€ «10
6.5501863E 10
6.550305%E+10
6.55%29B6E *10
6.551686%€ 10
6.5578593€+10
6.5622856E+10
6.5714934E+10
6.5750264E*10
6.5771T40E10
6.5755132E+10
6.5783460E+10
6.5787036E+10
6.5836225€+10
6.5872689€+10
6.5919721E+10
6.5934307E+10
6.59%9950E+10
6.59647:3E+10
6.5935075€+10
6.6006473E+10
6.6045:90E+10
6.6046143E+10
6.6093776€-10
6.608700S€+10
6.6108558€+10
6.6143186£+10
5.5309900€ «09
%.0253420E 09
“,4972234E+09
%.2609157E+09
%.1209439€-09

RHO

1.9659535€ - 04
2.0756046€ - O«
2.2051980E-04
2.2570703E-04
2.2653017E-04
2.2683715€-04
2.2752965€ <04
2.2857219€-0%
2.3S48266E - 04
2.3008191E-0%
2.3026145€ <04
2.2985509€ - 0%
2.26889916€ - 04
2.2750392¢€ -0
2.2566496E <04
2.2346126€ <04
2.2093046€ <04
2.1824B896E - 04
2.1536176E 0%
2.12%1419€ <0
2.0934358€ <04
2.0613250E -0v
2.0281039€ -0
1.9949170E <04
1.960%025€E <04
1.9242442E -0t
.68803686€ <0
.B8520866€ - 04
.81B24d4E-0%
.7879316E - 04
76577568 - 04
. f697051E-0%
1.8224201E-0%
1.9058565€ <04
1.9650938€ <04
2.0362195E -0
2.0939182€ -0
2.1131643E- 04
2.1110238€-0%
2.14955134E-0%
2.18047EHE -0
2.1814622€ -0
2.1860C1E 0%
2.234TS13E <04
2.2622082€ - 04
2.2433782¢€ -0
2.27T5TWIE -0
2.3070930E <04
2.304%4152€ 0%
2.315064BE - 0w
2.3414791E-0%
2.3457330€-0%
2.36785C6E -0
2.3893T4JE -0
2.3840572€ -0
2.3947666€ - 04
2.41T8134E-0
2.4215046€ <04
2.4 BE <04
2.4496571E - v

2.4507802€ <04
2.4T82966E <04
2.4784693€ -0%
2.4909695€ <04
2.5115615€ <04
2.50114%19€ <04
2.8297217E <04
2.532C570E - 0%
2.5375363€ - 04
2.563404SE - 0w
2.5521024E <04
2.5T47003€-04
2.5821800E 04
2.5967806€ 0%
2.6129194E <04
2.6103773€-04
2.6308612E <04
2.623065%€ <04
2.6489805€ - 0%
2.65537Tw9E 04
2.6768740E < 04
2.684%2126E-34
2.7008134E 0%
2.7074826€ - 04
2.7230005€ - 04
2.7244616E <04
2.Tw298C1E-O
2. T459565E - 04
2.7611735€-0%
2.7626351E 0%
2.7761017E-0%
2.77E1170€ Q%
2.7909724E <0%
2.7323670E - 0
2.8096965€ - 0%
2.8063880€ - 0%
2.8166492¢ «04
2.82290%E <Ch
2.831280%E <0
2.8356239€ -0
9.962387CE -0
1.1137507€-03
$.2122925€-03
£.2808223£-03
1.3222266£-03

x

8.5614114E00
1.6904335E+01
2.4969662E +01
3.3018635€ +01
w.1125711E+01
4.9262863E +01
5.7393511E-01
6.5519210E-01
7.3625620€ +01
8.1727692€ «01
8.9836791E+01
9.7968€90€ - 01
1.0613690€ +02
1.1435120€ 02
1.2262183€ 402
1.3095664E <02
1.39363:4E02
1.978%309€02
1.5640135€ +02
1.6503797€ 02
1.7375626€ +02
1.8256091E+02
1.91455%4E+C2
2.004%101E02
2.0952238€ 402
2.1870822€ +02
2.2799977E-02
2.3733724E -02
2.4689197¢+02
2.5646779€+02
2.6608521E+02
2.7561025€ -02
2.64809%8€ <02
2.9358387€-32
3.0209328€+02
3.1031970€ «02
3.1834492€ +02
3.2632708€ +02
3.34I614E02
3.4226483€ <02
3.5008782€ -02
3.5793869€ +02
3.6580240€ 02
3735296 7€ +02
3.8118584E+02
3.8894160€ +02
3.9651081E+02
4.0%21261E902
w.11853%3E-02
4 1%BTSIEER
4.270637SE «C2
. T9ES#30€ <02
v.4220132€ «C2
.497CH03E -C2
. 5725828€ «C2
.6480005€ +02
. 7229509€ +@2
. 7980360€ -a2
v.8727391E-82
PR e )

5.0223485E-02
5.0966485E -02
5.171170%€-02

5.2455387E-02 °

5.3195161E+02
5.39014%2€ 02
5.4678771E-02
5.5418734E+02
5.6159214E-02
5.689%154E-02
5.7634304E«02
5.8369842€ <02
5.91051%3E-02
5.9838179€+02
6.0568701E+02
6.1301629%€ 02
6.2030646E*02
6.2763591E+02
6.3491089€+02
6.%218579E+02
6.4941965€ +02
6.5665120E +02
6.6385539€ - 02
6.71059%6€+02
6.7823932€-02
6.8543212€+02
6.9259292€ «02
6.9976241E+02
7.0690859€ «02
7.1406698€ «02
7.2120632€+02
7.283610€E+02
7.3549285€ <02
7.4263603€ <02
7.497T48WE02
7.5680681E02
7.6401134E02
7.7113453E+02
7.7825054E <02
7.8536924E+02
7.8768562€+02
7.8979133E+02
7.9173781E+02
7.9364989€ «02
7.955129CE *02

P

1.5976265€ +06
1.6002742€+06
1.6034271€-06
1.6076963E+06
1.6141626€ - 06
.6222339€ +06
.6312426€ +06
.6401362€ 406
.6477522£+06
.6529134E+C6
.6539651€06
.6505087E06
1.6422730E-06
1.6300991E+06
1.6143934E+06
1.5960185€+06
1.5751185€+06
1.5523834E+06
1.5280966E +06
1.5026514E+06
1.4766793E+06
1.4500901E+06
1.4231C47E<06
1.3957321€+06
1.3673251€+06
1.3376075€06
1.3076363E+06
.2783904E06
.2505825€ <06
.22614941E€+06
.208T4B1E06
.2122939€+06
.2552554E06
1.3239276€+06
1.3713999€06
1429653406
1.4783551€+06
1.4945345E +06
1.48260% 7€+06
1.5211647E06
1.550432vE +06
1.5515396€ +06
1.5558857€+06
1.59668 36€ +06
1.6192717€+06
1.6032665€ 06
1.6321559€+C6
1.6577911E+06
1.6561 3556+ 06
1.6656348€C6
1.683~806€06
1.6913946E+06
1.76927T4E06
1.7272210€+06
1.72364 3636
1.7330244E+06
1.7531010€+06
1.7570601E-36
1.77%2509€ <06
1.780221 3E+C6

1.7809781E-06
1.8048870€ -06
1.8052736E -C6
1.8163692¢ -06
1.8345182€-C6
1.8258585€ -06
1.84%99209€ -06
1.8508328E-06
1.8550692€ - 06
1.87866C3E*06
1.86934262 *06
1.8890239€+C6
1.895235%¢ - 06
1.9079145€ -06
1.9216991E-06
1.9201654E+06
1.9377829€ «06
1.930457SE+06
1.9527217E+06
1.9592838E+06
1.9793262E+06
1.9863244E+06
2.0000209€ +C6
2.0045789E -6
2.0176938E <06
2.0189702€+06
2.03523%15+06
2.0389416E+06
2.0525859€ -06
2.C542831E+06
2.0657759€ *06
2.%559:C7E+C6
2.078744TE«J6
2.0802752E+06
2.0953533E+06
2.0927784E+06
2.102B242€ +06
2.1073302€+06
2.1147091E+06
2.1194773E+06
2.1283534E -06
2.1276443E 06
2.1346623E «06
2.1435098€ «06
2.144CB03E+06

- -

PRNG

1.5978265€-C6
1.6002742€-26
1.6C34271E+C6
1.6076%63€ -06
1.6141626€ +C6
1.6222336E+06
1.6312427E +C6
1.6401353€+06
1.6%77521E+06
1.6529134E+06
1.6539552€ -06
1.6505087€+06
1.6422731E+06
1.6300991E-06
1.614%393%E+06
1.5350184%E+06
1.5751189€ 36
1.5523834E-36
1.52805€6€ *06
1.5026514E -06
1.4766792€ 06
1.4300901E-C6
1.4231C%7E-06
1.3957321E+06
1.3€73251E+06
1.337807SE+06
1.3078363E+06
1.2383504E+06
1.2505682€E-06
1.2261441E+C6
1.20874B1E~06
1.2122939€+06
1.2552554E+06
1.3234276€ +C6
1.3713959€+06
1.4298534E +06
1.4783551E+06
1.454534SE+06
1.4928047E +06
1.5211647E+06
1.5504%324E-06
1.5515396E «C6
1.5558857E+C6
1.59668 36€ +C6
1.6192717E-06
1.6032665€+C6
1.6321559€+C6
1.6577911E+C6

1.65613%5%€-C6

1.6656343E-C6

1.68848C6E +76

1.6913347E+06

1.79927TvECE

1.7272210E 06

1.7236436E€ *06

1.7332244E 06

1.753101CE-06

1.7570601E -C6

1.7Te2905E - C6

1.7802213€E -06

1.7809781E-06
1.80+8871E-06
1.8052738E-06
1.8163692¢€ -06
1.8345:182€+06
1.8258%86€ +06
1.8%93209€ 06
1.8518328E+C6
1.8560602E - 06
1.8786608€ -06
1.8693426E <06
1.88690233€-36
1.8952354E+06
1.9079145E-C6
1.9216991E+06
1.9201654E +06
1.9377829€ +06
1.9304576€ «06
1.9527217€+06
1.9592830€ +06
1.9793262E+C6
1.98632%%E+C6
2.0000209€ «05
2.0045789€+06
2.0176396€ 06
2.0189702¢€-06
2.03523%1E+06
2.0389416E+06
2.0525859€ +06
2.C542831E+C6
2.0657758C *06
2.TE£%9707€36
2.078Tw47E-C6
2.0802752¢€ «06
2.0953537E+06
2.0927764E-C6
2.1028242E+06
2.1073301E-06
2.1147091E+06
2.119%773E+C6
2.1283584%E+26
2.1276444E*06
2.1346623E+Co
2.1%35098€ 06
2.1%40822€+06




3.5115795€ «04
3.4996455€ +0%
3.4990834E <04
3.4824712€+0%
3.4866TuE + 0%
3.4872606€ +0%
3.486256 3€ « 04
3.4783107€+04
3.4769346E +0%
3.4666535€ +0%
3.4676816E +0%
3.4695951E+04
3.4627353E +0%
3.4562070€ +0v
3.4%547129€ 0%
3.4%52210E 0%
3.4418207E«0n
3.4407332€ 0%
3.4273689€ +0%
343476730
3.4298110E+0Y
3.4227273€+0%
3.4230127E 0%
3.4156343E+0%
3.4057786E «CY
3.4071515€+Cx
3.3930320€ - 0w
3.3950430€ -0
3.3646926€ « 0%
3.3784672€ - 0%
3.3775590E «0%
3.3698677E+0Y
3.3683397€ 0%
3. 3659585E «04
3.3621172€ 0%
3. 3655086 « 0%
3.36518831E 0%
3.3629543E 04
3.3708€49€- 0
3. 3620982¢ *0%
3.37879% 3T «0Y
3.3717361E+0%
3.3862282€ «0Y
3.3866510€ <0\
3.3907936€ «0%
3.4078515€ 04
3.4058596E «0%
3.4281901E+0%
3.4220645€+ 0%
3.4365292€ « 0%
3,444 2066E +0%
3.4593747E «0%
3.4T00485E «CY
3.4808810E+0%
3.4918872€+0%
3.4957665€ +0%
3.5176825€ 04
3.5154021E+0
3.5429066C + 0%
3.5468397€ 04
3.5573108€ «0%
3. 564 9430€ +0%
3.57B16E <04
3.595041 7€ «0%
3.5974976E+ 0%
3.6258650E +0%
3.6295192€ +0%
3.6532196€ «0%
3.6619990€ +0%
3.6891669% -0
3.632368%E+04
3.7133722€+0%
3.7205328€ +0%
3.7392727E 0%
3.7070561E+0%
3.5154104E+0%
3.0214257€ +0%
2.2358707 «0Y
1.3295307ESY
6.58%1253E+03
1. 3584 21E+03
2.036827€+C2
2.5655060€ *01
2.9506340E+00
1.4687131E-01
o.

4. 03F3768€ +09
3,9827654%E - 09
3.9315579€+09
3.86864795€+09
3.8463971€+09
3.8071720€+09
3.7716673E+09
3.7398261E+09
3, 7058058€ <09
3.6728596€ +09
3.6431271E+09
3.6143614E+09
3.58TS7SE+09
3.5642181E-09
3.5377323€+C9
3.5149900£+09
3.4931143€+09
3.4716822€+09
3.4512074E <09
3.4319637€+09
3.4124192€-09
3.3957254E-09
3.376897%E+09
3.3581646€+09
3,3430190E+09
3.3247176E+09
3.3103217€+09
3.2954187€+09
3.2801693E+09
3.2680065€-09
3.2527541E+09
3.2404706E+09
3.2296884E+09
3.2163362E+09
3.2124636€+09
3.1997525€+09
3.1921168€+09
3.1841296€ 09
3.1737667€+09
3.1706612€+09
3.1587356E +09
3.1578656€+09
3.1488634E +09
3. 1454 366€ +09
3.1414258€ -09
3.1333618€-09
3. 1355854E +09
3.127:544E+09
3.1288303€+C9
3.1217103€+09
3.1202767€+09
3.12023%0E+09
3.1154214E+09
3. 1192590€ +09
3.1137S31E-09
3.1151226€ 409
3.1124720€+09
3.1126938€+09
3.1118803%-09
3.1129994E+09
3.0 141848€ 409
3.1095271E+09
3.1132518€+09
3.1114875€+C9
3. 115%454E+09
3.1128822€ +09
3.1196232€+09
3.1187001E+09
3.1221196€+09
3.12639%6€+09
3.1279237E «09
3.13119%2€09
3.1316120€+09
3.1372589%€-09
3.1326099€ «09
3.08980550E - 09
& . 9400586 - 09
2.6T44876E+09
2.57120%2€ - 09
2.134838%E-09
2.0100851E+09
1.9688%86% - 09
1.9606296€ - 09
1.95%4630E - 09
1.9593191€-09
1.9593019€-09

1.354%w49E-03
1.3797260E-03
1.3976571E-03
1.4152909€-03
1.4336627€-03
1.4498187€-03
1.%672379€-03
1.4867516E£-03
1.5027609€-03
1.5182726£+03
1.5351190E-03
1.55089%1E-93
1.5664964E-03
1.5839971E-03
1.5961116€-03
1.6104773E-03
1.6243718€-03
1.6376464E-03
1.6514496€-93
1.66604%01E-03
1.67977%1E-03
1.69623%1E-03
1.7C87326€-03
1.71989%4E-03
1.7342046E-03
1.7%31563€+93
1.7562606E-03
1.7678314E-03
1.7781635€-03
1.7916294E-03
1.7997060E-03
1.8126121E-03
1.8283332€-03
1.8332907E-03
1.68490261E-03
1.8570761E-03
\.8726053E-03
1.8860084%E-03
1.8946077€-03
1.9131760E-03
1.8193687£-03
1.9417212€-03
1.9504843E-03
1.96866511E-03
1.9823665€-03
1.99183%6£-03
2.01709%9€ -03
2.0241597e-03
2.0477689€-03
2.0566002€-03
2.0T4E%91E-03
2.0949301E-03
2.1060612€-03
2.1317003€-03
2.1415689€ -03
2.162%276£-03
2.1761624E-03
2.1952162¢£-03
2.2117616E-03
2.2308588€ <03
2.2507700E-03
2.2594538€+03
2.2829034E-03
2.2960763E-03
2.3194394E-03
2.33016_21E-03
2.3582757€-03
2.3716634E-03
2.3930645€-03
2.4161084E-L3
2.4336871E£-03
2.4%544207€-03
2.469%429€-03
2.4S46393E-03
2.4990925€ 03
2.4253868€-03
2.175419%-03
1.8011065€-03
1.4568163€-03
1.2188572€-03
1.C831251E-03
1.3391039€-03
1.9286106€ 13
1.0271156€£-03
1.026929%E-03
1.0269072€-03

7.9736131E+02
7.9320512€+02
8.0105426€ 02
8.0290913€+02
B.0476857€ «02
8.0663544E+02
8.0850801E02
8.1038354E«02
8.1226638€ -02
8.1415708€+02
8.1605383€ -02
8.1795796E «02
8.1986934E 02
8.2178%67€-02
8.2371334¢ 02
8.25647¢ -02
8.2799%5CE-02
8.2954901E-02
8.3151221E-02
8.3348305€+02
8.3546239€ +02
8. 374%6IME 02
8.394%114E-02
B.4144643E+02
8.4345893£ - 02
8.4SueweeE«02
8.4751913E+02
8.4956328€ + 22
8.5161876E02
8.5368172E-02
8.557%821E-02
8.5768%249€E - 02
8.5993124E+02
8.6203661E02
6.6%146;1E-02
8.6626839€ +02
8.683%T6E +02
8.7052755€-02
8.7267204& +02
8.7481687€-02
8.7697583€+02
8.7913071E+02
8.8129657E+02
8.8346509€ «02
8.8563670E+02
68.8781813E+02
8.8999213E+02
8.9217833£+02
8.9435385€ 02
8.965494 7€ +02
8.99T4027E+02
9.0092891E+02
9.0312491E+02
9.0531318€+02
9.0750996£ «02
9.0970393E-02
9.1190230E-02
9.1409967E 02
9. 16298%52£ +02
9.1649631E+02
9.2069225E +02
9.2289725£ +02
9.2509689€ +02
9.2730109€ +02
9.2950009€ -02
9.3170586k <02
9.3390203€ - 02
9.3610240E02
9.3829951E02
9.4049193E-02
9. 42684E8E «02
9.4+8T490E +02
9.4706768€ «02
9.4925%06E *02
9.51%5219€+02
9.5373301E+02
9.5629216€ +02
9.5940127€-02
9.63261wwE 02
9.6788737E+22
9.7307%%7E <02
9.7851043€-02
9.840012%K :02
9.8950013E+02
9.9500000E -02
1.0035000E+03

2.1552814E +06
2. 166264706
2.167675BE +06
2.17109+3€+06
2.1778156E+06
2.1810343£+06
2.1876866€+06
2.1989978€+06
2.2034832¢+06
2.20717188 406
2.2146T4SE 06
2.2204BB6E +06
2.2271302€-06
2.2380425€06
2.239227:€+06
2.2459342€+06
2.251%3%0E+06
2.2565507E+06
2.2628176£+06
2.2706127E +06
2.276886wE - 06
2.2884185€ +06
2.2931063€ <06
2.2958637E-06
2.30%9913¢+06
2.30%7679€.406
2.3124840E +06
2 3177797E+C6
2.32093:5€+06
2.3302033€-06
2.3302694E+06
2.3385065€ +06
2.3512732E+06
2.3483203E+06
2.3657%70E «06
2.3670495E «06
2.3813877E+C6
2.3926BEE +06
2.3961195E+06
2.4173211E406
2.4164093£+06
2.4439052€ +06
2.4482309€+06
2.4659499€+06
2.4826188E+06
2.488T-22€+06
2.5216114E+06
2.5240010E+06
2.5546381E «06
2.5600953£+36
2.5814284E-06
2.6066277€ +06
2.6166042E+06
2.6515849€ +06
2.6593%40E+06
2.6863877E+06
2.7012459€ 406
2.7250833E +06
2. TaIIH6E 436
2.769T0E+06
2.7953290E +06
2.8049427E+06
2.8368151E+C6
2.8516%19€+06
2.8641831E06
2.9952379€ 06
2.9162663€ -06
2.9521055€ +06
2.9818965€ +06
3.014S649€ «06
3.0379302€+06
3.0668931E +06
3.0860672€+06
3.1229372€ +08
3.1240914E+36
2.99C5660€ - 06
2.55109%3E+C6
1.9323934E06
1.391%247E-06
1.051%459€-C6
8.98530622¢ +05
8.285%%02€ +05
8.1603626€ -05
B8.1518015€ -05
8.1497%12€-95
8. 1494950€ - 05

2.155281 3«06
2.1662647€ -06
2.1676T5TE<06
2.1710943€+06
2.1778156E +06
2.1810342E+06
2.1876366E «06
2.1989979€ +06
2.2034833E-05
.2073738€ +06
L2146TYSE+06
.2204887TE+06
.2271301E+06
.2380425E +06
.2382275E+06
L 29STNIE 06
.2514340E- 06
.2565508€ « 06
.262817°E+06
2:2706123E+06
2.2768863E-26
2.268%165€ +06
2.2931083€-06
2.295663E+06
2.3049912€+06
2.3047679€ -06
2.3124840E+06
2.3177797E+C6
2.3209315E+06
2.3302033€+36
2.330269%E +0€
2.3385064E+C6
2.3512731E+C6
2.3+83203E-06
2.3657470E 06
2.3670495€ <06
2.3813876E+05
2.3926864E+06
2.3961195€ -06
2.4173211E+06
2.%16%092€ +06
2.443905¢E +C6
2.4482309€ - 06
2.%659499€E+06
2.4826187€-06
2.4883423E+06
2.5216113€+06
2.5240010E+06
2.5546S81E+06
2.5600957E+06
2.5814264E <06
2.606627TE+06
2.6166042€ *06
2.6515850E +06
2.%593540E -06
2.€8€3316€+06
2.7012459€ « 06
2.7250833E+06
2.T44934EE «06
2.7635470E +06
2.7953290E+06
2.802091 tE*06
2.8344228E +06
2.8492253E+06
2.8617300E +06
2.892769E +06
2.933T4ENE06
2.9495643E «06
2.9793074E -06
3.0119%39€ <06
3.03527685€+C6
3.05%2040E +36
3.0233525€+06
3.12017S1E-26
3.1213258€+C6
2.9779629€ -06
2.55709aE +06
1.9323934E+06
1.3814247€ 06
1.0514459€ +06
8.853C627E+0%5
8.285%%00E-0%
8. 383625€ 0%
8.1518013C-35
8.1437T%CBE+I5
8.1494952E-95

LR L
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ALL FIREBALL

CELL
CELL
CEL.
CELL
CELL
CELL
CELL
CELL
CELL
CELL
CELL
CELL
CELL
CELL
esscce CYCLE

W =S AARARNS W~

INPUT DATA READ

12 HAS A RELATIVE VOLUME ERROR OF -4.03783t-02. 1T
12 HAS A RELATIVE VOLUME EPROR OF -2.57207E-01. 1T
12 HAS A RELATIVE VOLUME ERROR OF -6.9390%8€-01. 1T
13 HAS A RELATIVE VOLWME ERPOR OF -4.722%3E-01. 1T
1% HAS A RELATIVE VOLUME ERROR OF «7.00923E-01. 1T
15 HAS A PELATIVE VOLUME ERROR OF -2.600%ME-01. 1T
16 HAS A RELATIVE VOLUME ERAOR OF -3.06375€-02. 1T
17 HAS A RELATIVE VOLUME ERROR OF -3.0637S5€-02. 1T
18 HAS A RELATIVE VOLUME ERROR OF -2.6004w4E-01. 1T
19 HAS A RELATIVE vOLUME ERRCR OF -7.00923€-01. 1T
20 HAS A RELATIVE VOLUME ERROR OF -4.72253E-01. 1T
21 HAS A RELATIVE VOLUME ERROR OF -4.03783€-02. 1T
21 HAS A RELATIVE VOLUME ERROR OF -2.57207€-01. 1T
21 HAS A RELATIVE VYOLUME ERROR OF -6.93058£-01. 1T

HILL
WitL
WitL
wWitL
WitL
WitL
Wite
WitL
Wite
WitL
WitL
WiLL
HILL
(3148

0. T+ 8.30000E-03. DT+ 1.00CO0E<0%., CPe 2.25698€ 01
GRINDS- 1.63643E-02. NMlTe 0, CIRCe 3.10142E02

OTve 0. . 10TVe 0, XOTve ©
O1Ce O. . 10TCe 0. JXOTCe O

THAX® 6.5%503E«10, 1TM= 2, JTM- 1%, XTMAXe O.

TGHXe 2.47278€+08. 11Ge 3. JTGe 18

TREATED
TREATED
TREATED
TREATED
TREATEQ
TREATEOC
TREATEC
TREATED
TREATED
TREATED
TREATEOC
IRCATED
TREATED
TREATED

RRARRRRRRRARABAR

YTMAXe O.

AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS
AS

P EE P EEEEEEEPE

FI1REBALL
FIREBALL
FIREBALL
FIREBALL
FIREBALL
FI1REBALL
FIREBALL
FI1REBALL
FIREBALL
FIREBALL
FI1RESALL
FIREBALL
FIREBALL
FI1REBALL

BOUOARY
BOUNCARY
BOUNGARY
BOUNDARY
BOUNDARY
BOUNDARY
BOUNDARY
BOUNDARY
BOUNCARY
BOUNDARY
BOUNDARY
BOUNDARY
BOUNDARY
BOUNDARY

CELL
CELL
CELL
CELL
CELL
CELL
CELL
CELL
CELL
CELL
CELL
ceLL
CELL
CELw

PRI1Te | .000€+03, PTOP+ 5, 300£+03, PBOTs 3.300E+03. PC1AMe 2.000E*03. PAVMHT+ 4.30CE<03

TOTAL INTERNAL EMERGY « 8.5132171E-18
TOTAL KINETIC ENERGY ¢ 2.20T47u2EelY

TOTAL GRAV. POTENTIAL ENERGY ¢ 4.6657320E¢16

TOTAL RADIAL MOPMENTUM o 1. 129721EE+10
TOTAL AX1AL MOMENTUM « 2.1886826€ -0

VMAX ¢ 4. B646SECY AT VERTEX 2 17
7.2003) T T T T T ]
6.40e3 e
5.60¢3+ -

“.80+3

“.00+3

3.20+3

2.403F

1,803

9.00<2p

0.

PARTICLES

L 1 1 1
9.00¢2 1.60¢3 2.40+3 3.20-3

PXRe 1,92 94E0Y PYB*-1.38538€-03 PYTe 2.357TIE -0

YAQUI-LTSS BALLOON « 30 X 45 - CONC, CHCS.. PARTICLE TURB. DIFF.

20

1
%.00+3

. F1X iN TR&COR

Te @.30000E-03 CYCLE-

o




ALL JONES
DRMINe 2.09000€+02 DR™AX - 1.699%“E 03 GIMIN- 2.00000€-02
D2MAXe |.69E<03 XR- 1.S2TINECY YBe-1. 3893803 Yie 2.357ME0Y
YAQUL-LTSS BALLOON - 30 X 45 - CONC. CHGS., PARTICLE TURS. DIFF.. F1X IN TRBCOR

T+ 8.30000€-03 CYILES

21
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FLUID VELOCITY VECTORS SCALEC TG MAXIMURM VELOCITY
VItAXe 4 .B646SECh

YAQUI-LTSS BALLOON - 30 X %5 - CONC. CHGS.. PARTICLE TuR8.

DIFF.

. FIX IN

.
.
. .
. .
.
. .
. .
. .
. .
. .
. .
TRECOR T

@.30000€-03 CYCLE -

o




7.20¢3}-

6.40¢3

5.603}

%.80¢31

%.00e3

3.20¢3}

2.403F

8.00+2

1

1
0. 8.00+2

ZONES IN THE FIREBALL REGION

1.60-3

1
2.40¢3 3.20-3 %.00+3

DRMINe 2.0)000£-02 ORrAXe 1.699%wE-03 D2MIN- 2.00000E<02
OZraxe 1.6994E-03 XR- 1.92794E«Qy YB--1.38538€-03 YT- 2. 3S7INE O
YAQU1-LTSS BALLOON « 30 X 45 « CONC. CHGS.. PARTICLE TURS. DIFF.. FIX IN TROBCOR

T+ 8.30000E-03 CYCLE.
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7,203 ¥ T L T T .
R
e o
7//:':::: o Do
/// Do Sl
s NN
NN
e BN
O
0. - .l..:w-; : .l.lSO.'I ;.:0'3. 3.120'.3 .'«ﬁl'!.

FLUID VELOCITY VECTORS SCALED TO MAXIMRt VELOCITY

YAQUL-LTSS BALLOON - 30 X 45 « CONC. CMGS.. PARTICLE

VIAXe 4. B6%65E 04

TURG. DIFF., FI1X IN TREBCOR

Te @.3000CE-03 CYCLE®




B. Turbulence Seeding Conditions

8.10+3p -

7.203

6.30¢3

5.40+3

%.50¢3]

3.60+3]

2.70+3

1.80¢3

9.00¢2

%o
YORTIC1TY
YAQUI-LTSS BALLOON « 30 X 45 - CONC. CHGS.. PARTICLE TURG. DIFF.. F1X IN TRBCOR

L L Il 1 1 1
9.00-2 1.80+3 2.70+3 3.60+3 “.50+3 5.40+3

«2.250€-02
«2.000E+00
«1.750E+00
*1.500E+00
«1.250E+00
«1.000E+00
*7.500€-01
«5.000E+01
«2.500E-01
0.
2.500E-01
5.000E-01
«2.026E+00
3.103€-01

g"x(.—xc\ﬂmonwh

g

Te 5.13512€-01 CYCLE~
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T L S T T R T
9.10-3F 4
A 0.

B  1.000E-00

€ 2.000€+00

7,203} i D  3.000€-00

E  4.000€+00

f  5.000€-00

G 6.000E+00

M 7.000E+00

| 8.000E+00

6.30+3f . J  9.000E+00

F K 1.000E+01

L 1.100£+01

o 0.

o 1.013E-01
5.4003] 4
.50+ 3] 4
3.60+3 4
2.70+3 .
1.80+3} -4
9.00+2} 1

[} 1 — 1 1 N i
[» 9.00°2 1.60°3 2,703 3.60+3 w503 540+
SPECIFIC TURBULENCE ENERGY
YAQUI-LTSS BALLOON - 30 X 45 « CONC. CWGS., PARTICLE TURS. OIFF.. FIX IN TRBCOR Te 5.13512€-01 CYCLE- 81
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C. Turbulence Equilibrium Conditions

1.G0en} -1

8.00¢3]
3

6.00+3,

%.00¢33- -
2.00¢3f- -4
o.r- <
] 2 ] 1
0. 2.00+3 “.03+3 6.00+3 8.00°3
PARTICLES
PXRe 1.927ME<CY PYBe 0. PYTe 2.F57ME <04

YAQU] LTS5 BALLOON - 30 X 45 < CONC. CHGS.. PARTICLE TURB. DIFF.. FIX IN TRGCOR

Te

3.00000€+00 CYCLE~

~6%
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1.00e4[-

9.00+3

6.00¢3

%.00¢ 3¢

2.00+3}

[}
0.
SPECIFIC INTERNAL ENERGY
YAQU1 LTSS BALLOON «

28

Il
2.00-3

30 X 45 -

L
%.003

CONC. CMGS.. PARTICLE TURS.

1
6.00+3

DIFF.. FI1X IN TPBCOR

1.074E-09
2.147E+09
3.221E-09
“.295€ +09
5.369€+09
6.442€+C9
7.516E+09
9.59%E+09
$.664E -09
1.074E*10
1.181E+10
1.288€-1C
1.336E+10
1.5038+10
1.611E+10
1.958€+05
1.5%BE+1C

sgoz:"xt_—xc\ﬂmonUD

Te 3.00000E-00 CYCLE-

“6%



1.00e%} 4

8.003

f Sy

6.00¢3] -4
A

“.00+3F 1
A
A

2.00+3 1

A
o A 3 Il
2.00+3 %.00-3 6.00+3

0.
SPECIFIC TURBRALENCE ENERGY
YAQU1-LTSS BALLOON « 30 X 45 < CONC. CHGS.., PARTICLE TURB. DIFF., FI1X IN TREBCOR

0.

1.638E < 0%
3.277E+0%
“.915€-0%
6.554E «0n
8.182€+0"
9.830E«0%
1.147€+05
1.311E+05
1.475E+05
1.638€+05
1.802€ 05
1.956E *05
2.130E+05

sgz:"xt_—xc\'lnona>

0.
2.034E-05

Te 3.00000E*00 CYCLE-

w6
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D. Moderately Late-Time Conditions (Eight Torus-—
Formation Times)

CYCLE 1546 FOUND

CYCLE 1803 FOURD

YCLE 2050 FOowrd

CYCLE 2289 FOUND

RESTARTING FROM CYCLE 2289

BALLOON - 30 X 45 - CONC. CHGS.. PARTICLE TURE. DIFF.. F1x IN TPBCIR
T+ 1.00000E+0)

«seces CYCLE 2289. Te 1.00C00E01, OTe 1.3%1ECE-03, CP- 2.97676E+90
GRINDSe 1.29761E-C%, MMITs 0. CIRC- 1.09160€+07
DTve 4.25932E-03, 10TV 7. JOTve 22
DTCe 1.10200E-01, 10TCe 1, JOTCe 23
THAXe 3,1492B8€+09, 1TMe 2, JTM- 33, XTMAX- O.
TOMXe 2.65171E-06, 1TGe 1, JTGe 3+
PRITe 2.436€+03, PTOPs 1.455E+0%, PBOTe 1.0S8E-0%. POIAM- 4%.B71E<03. PAVHT- 1.257¢-C%
TOTAL INTERNAL ENERGY ¢ 1.0505706E+19
TOTAL KINETIC ENERGY ¢ 7.1391765E¢12
TOTAL GRAV. POTENTIAL ENERGY - 6.89867%8E-16
TOTAL RADIAL MGMENTUM « 4.67974%8€-09
TOTAL AXIAL MOMENTUM - -2.6862275€+10
17104271067616720223 17147033011630461263
VHMAX ¢ 1,12413£¢03 AT VERTEX 5 16

. YTMAX- O,

1.80¢4} 1

1.60%\} h

1.40e%

1.20e%

o oo
. e,
. .
1.00 ¢4~ -1
9.00+31 1
6.00-3F -
%.00¢ 3 4
] 1 1 1 2
0. 2.00+3 %.00e3 6.00+3 6.00+3 1.00-%
PARTICLES
PXRe ].S273%E-0% PYBe 0. PYT+ 2.92102E-0%
YAOU1-LTSS BALLOON - 30 X 45 « CONC. CHGS.. PARTICLE TUuRB. DIFF.. F1X IN IP3COR Te 1.C0392€ 21 CYCLE-

30
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1.80-41 -

1.604} b

1.%004 -4

1.20%%

1.00¢

8.00¢3)

6.00¢3

1 1 3 A 1
0. 2.00+3 %.00¢3 6.00+3 6.00°3 1.00e%

T1M€ <DEPENCINT PARTICLES
YAQU]-LTSS BALLOON = 30 X %5 « CONC. CHGS.. PARTICLE TURB. DIFF.. F1X IN T98COR

Te 1.90CI0E*J1 CYCLE- 2299
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ALL ZONES

ORMINe 1.59383E+02 DRMAXe |.18653E-03 DIMINe 8.03520€+01

O2MAXe 2.990°0E-03 XRe 1.92794E+C% Y8+ Q.

¥Te 2.92102€+0%

YAQUI-LTSS BALLOON « 30 X 45 - CONC. CMGS.. PARTICLE TURS. OIFF., FIx IN TRECOR
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XTI

Te 1.20030£-01 CYC.E- 2299

. F1X IN TRBCOR

« 30 X 45 - CONC. CHGS.. PARTICLE TURS. DIFF.

VHMAXe 1.12413E+03

355 B

F£LUID VELOCITY VECTORS SCALED TO mMAXIMUM VELOCITY
TAQL-L
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1.80e4p
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1.40 %! 17

1.20e%

T Y111
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H
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9.00+3H

6.00+311
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—

Il 1
0. 2.00+3 %.00+3
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DZrAXe 2.990°0€+03 XRe 1.9279E-0% ¥Be 0.

L 1 L
6.00+3 6.00¢3 1.00e%

8.03520E+01
Y7o 2.92102E+0%

YAQU1-LT55 BALLOON « 30 X &5 « CONC. CHGS.. PARTICLE TuRg. OIFF.. FIX IN TRBCOR
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1.80-4¢ E

1.60 ¢4 -

1.40e4

1.20-%

1.00¢%

8,003

6.003} -

%.00-3} 1

] I Il 1 1
0. 2.00+3 %.00+3 6.00+3 8.003 1.00-%
DENSITY
YAQUL-LTSS BALLOON - 30 X 45 - CONC. CHGS.. PARTICLE TURS. OIFF.. FIX IN TRECOR

6.10~E-2%
6.439€ v

STIVES.
7.019€<J%
7.324E-0+
7.629€Cv
7.935E <04
8.240E -2v
8.545€ -Cv
8.850E-0%
9.155E 3%
9.%60E-CY
9. 756E <0+
1.007E-C3
6.312E 0w
1.036€-03
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1.80e4} B

1.60 4} 1
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6.00e3- 1
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SPECIFIC INTERNAL EMNERGY
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1.9%6E 973
2.013€+39
2.08CE*C9
2.14TE*29
2.21%€ 39
2.282E-03
2.349E03
2.%16E+C9
2.%83E+09
2.550€+03
2.637€-09
2.684E-09
2.751E+03
2.819€-09
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3.154E+09
1.951E-08
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1.80-4}

1,604} t

1.40-%

l.éO-hL

1.00¢%

8.00+3

6.00¢3;

“.003

1 1 1
0. 2.00+3 %.003 6.00+3
YORTICITY

YAQUL-LTSS BALLOON « 30 X 45 « CONC. CHGS.. PARTICLE

1 1
8.00-3 1.00e4

TURG. DIFF.. FI1X IN TRBCOR

«2.750E+ST
«2.500E+30
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0.
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TURS. ENCRLY T0 SPEC. KINETIC ENERGY
YAQUI-LTSS BALLOON « 30 X 45 - CONC. CMGS.. PARTICLE TURS. DIFF.. FI1X IN TRBCOR
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V. CODE LISTING I.D. LP-0174
A. LTSS-Dependent Code

1 PROGRAM MAIM(TAPFE1,TARESSTAPEL,DTAPEL,TAPEG=OTAPEL,TAPESG3=102R,
4 {1 TAPER)
3 t
a ¢ LTSS MAIN RNAUTINE FOR YAQUI
S C
6 ¢ WRITTEN BY J L ,MQRTON, | ASL T=3,197%
7 c
a CALL YAQUT
9 END
1 IMTEGER AND
? FUNCTINN ANDCI,J)
3 c
] c. LTSS ROUTIMNE TO TAKE THE BOQLEAN INTERSECTION NF Tw0O VARIABLES
S C
6 ¢ HRITTEN BY J . NORTON,LASL T=3,1975
7 c
8 AND=T,INT, J
9 RETURMN

19 END

[ AL LT LI XY DL EE L LI LRI L ALY R LR LYY R L P P Y L LT Y R Y Ty X T Y ]

1 INTEGER ANDR
2 FIUNCTION ANDRCI,J)
3 c
L} c LTSS INTERSECTIQN ROUTINE RETURNED IN A FLOATINGePOINT VARIABLE
S ¢
6 C WRITTEN 8BY J,L.NCRTON,LASL T=3,1975
7 c
8 ANOR=1,INT,J
9 RETURN

1a ENC

b d el LA L A LA L L L L L L LA L L L L L L L L L LR L R L R R LR R P PN P R Y P R T T Y N POy )

1 SUBROUTIME CLOSIT(I1)
2 c
3 ¢ LYSS/76806 ROUTINE TO CLOSE A OISK FILE
4 c
5 4 WRITTEN BY J,L,NORTON,LASL Te3,1975
6 ¢
7 CALL TPGEN(I,ITP)

47



8 CALL ASSIGM(I,@,1TP,=2)
9 RE TURN
10 END

[y T T L e R T T L P R R R DR L R L L L P L L LD L L L L L L L L L Ll Al Al

INTEGER COMP
FUNCTION COMP (1)

LTSS ROUTINE 10 TAKE THt COMPLEMENT OF A VARIABLF

MRITTEN BY J,L,NORTOM,LASL T=3,197S

DOOON

COMPs ,COMP, T
RETURN
END

SODNNEWN—-

—

------------------’-------------------.---------w-----------------------------------pq'--.

INTEGER CQMPR
FUNCTION CQMPR(I)

LTSS GCCMPLEMENT ROUTINE RETURNED IN A FLOATING=POINT VARIABLE
WRITTEN BY J,L.NORTON,LASL Te3,197S

OO0

COMPR=.COMP 1
RETURN
END

S OBNTVIEWN—

[

yerpepepmpapspsparapapep TR Y PR IY T PP Y YR LA L P R LR L LR L L AL L L L L AL L L L L AL LA LA Al i

48

SUBROUTINE ECRO(SCARR,TACDLC,NW, JERROR)
LTSS/7600 ROUTINE TO COPY OATA FROM LARGE CORE TO SMALL CORE

SCARR = SMALL CORE ARRAY INTO WHICH OATA IS TO BE COPIED
1A00LC « LARGE CORE AQDRESS FROM WHICH DATA IS 7O BE COPLED
NWw » NO, OF WORDS TQ BE COPIED

IERRGR » ERRQOR FLAG (DUMMY)

O®NOCUVIE W~

WRITTEN BY J,L.NORTON,LASL T»3,1975

OO

12 LCM FulLCMC
13 COMMON/FWLCMC/ZAAL ()




14 IERRQR=Q

15 CALL BLOCKCOPY(AAI(IAODDLC+2),SCARR,NW)
16 RETURN
17 END

{ SUBROUTINE £CwWR(SCARR, TADOLC,NW, IERROR)
2 ¢
3 c LT8S/762¢ ROUTINE YO COPY DATA FROM SMALL CORE TO LARGE CORE
4 ¢
g c SCARR = SMALL CORE ARRAY FROM WHICH CATA IS T0 BE COPJED
6 [ TAOOLC = LARGE CORE AODRESS INTO WHICH DATA IS TO BE COPIED
7 [o NW = NDO, OF #NROS TO BE COPIED
8 c IERROR « ERROR FLAG (OUMMY)
9 c
19 C WRITTEN BY J,L NORTON,LASL T=3,1975
11 ¢
12 LCM FWLCMC
13 COMMON/FWLCEMC/ZAAL (1)
14 IERRORSEG
15 CALL BLOCKCOPY(SCARR,AAL(TADDLC#+2),NW)
16 RETURN
17 ENO
--------------.---------------------------------------------------------p--------------Q-I.
{ INTEGER GETIT
2 FUNCTION GETITCIN
3 c
4 ¢ LTSS ROUTINE TO ALLCW FETCHING CONTENTS OF A WNORD GIVEN ITS
S C ABSOLUTF ADDRESS
6 o
7 r WRITTFN BY J L. NORYON,LASL T=3,1975
3 r
9 ABSULUTE TAODR(1)
10 NIMENSION TACOR(1)
11 GEYIT=TADQR(I)
12 RETURN
13 ENC
----------."--------N-------------------.‘---------.‘---------U----------------------------.
{ SUBRNOUTINE GETJOR(.JOBIM)
° o

49




LTSS ROUTINE FOR RETURNING THE JOB IO
WRITTEN BY J,L.NORTON,LASL Te3,1975
JUBTO=12HYAQUTLTSS

RETURN
END

O ®NU L

LA L L L L LR LA L AL L LI L L LI LY LA L LI LI XYL LY I YY LYY Yy Ll ]

—

SUBROUTINE GETJTL(TL)
LTSS ROUTINE FOR RETURNING THE JOR TIME LIMIT IN SECONOS
WRITTEN BY J,L.NORTON,LASL T=3,1975

OO

CALL NATIM(I,J,K,L)
TLSFLOAT(J)I%] Evb
RETURN

ENO

SO BN N =W —-

L L LI R L L L L P R R L Y P L L Y R P R R L L L L L R P Y P R L L P R P P Y Y R P P PR Y P Y Y ) )

SURROUTINE GETLCM(IFLLCM)

LTSS/76¥@ ROUTINE TO RETURN THE AMOUNT OF LCM AVAILABLE TO THE
USER

NRTTTEN BY J,L.NDRTON,LASL T=3,1975

OO OOO

COMMON/GOBCOM/TIDUM(L)
TFLLEHMSIOUM(16)=IDUNCLS)
RETURMN

EnNO

- DO PNOCNE NN

—

AL L L L L L L L L LA L L L DL L L L AL L L Y L L L L L R L L L e P R L R L L Y F L R LR R R R R P R Y YY)

50

SUBROUTINE GETTPE(IDUM)
LTSS ROUTINE TO QUMMY UP TAFE FETCHING AVAILARLE ON CKOS/76010

WRITTEN BY J L .MNURTON,LASL T=3,1975

OOOONN

RETURMN
END

ENC S & NN -



1 SUBROUTINE LCBUFF(FwA,NWRDS, IFILE,IFLAG,IRET,IERROR)
2 [
3 ¢ LYSS/7628 ROUTINE TO READ OR WRITE LCM FROM OR TO A OISK FILE
4 ¢
5 c FwaA = FIRST LCM AODKESS
6 [ NWRDS e« NO, OF WORDS TD TRANSFER
7 C IFILE e LOGICAL UNIT ND, OF DISK FILE
8 c IFLAG e« READ OR WRITE FLAG
9 . e @ « READ DOISK
12 C = { e WRITE DOISK
11 (o IRETY « RETURN FLAG
12 c = @ =« RETURN IMMEDIATELY AFTER ISSUING THE I/0 REGQUEST
13 c = { = WAIT UNTJIL I1/0 1S COMPLFTEO BEFORE RETURNING
14 c JERROR = ERROR FLAG
15 (4 e % e« NO ERRQR
16 o e« | « FRROR
17 c = of » FNDe(OFwFILE ON INPUT
18 ¢
19 c WRITTEN BY J,L.MORTON,LASL T=3,1975
-] c
21 LCM FWLCMC
22 COMMON/FWLCMC/ZAAY (1)
23 INTEGER FwA
2u [
25 ¢ CLEAR ERROR FLAG
26 c
27 IERADR=2
28 [
29 c SEF WHETHER REQUEST IS READ INTQ OR WRITE FROM LCM
3l C
31 IFCIFLAG,NE,B) GO TO 1@
32 C
33 C REQUEST 1S WRITE LCM (READ OISK)
34 C
35 BUFFER INCIFILE,1)CAAL(FWA+2),AAL(FWA$NWRDS+1))
36 GO YO 2@
37 c
38 C REQUEST IS READ LCM (WRITE DISK)
39 ¢
up 12 CONTINUE
41 BUFFER QUTC(IFILE,1)CAAL(FWA$2),AAL(FWA+NWROS+1))
42 c
a3 C SEE IF USER WISHES TO WAIT UNTIL I/0 IS COMPLETE
4y c
4s 2@ CONTINUE
4é IF(IRET,EN,B3) RETURN
a7 c
48 o YES, WAIT FOR I/0 TO COMPLETE
49 c
14 38 IFCUNIT,IFILE) 3a,47,50,60
51 c
52 o I/0 SUCCESSFULLY COMPLETEOC, ALL OONE,
53 o
54 4 CONTINUE

51



55 RETURN

56 ¢
57 c ENODwOF=FILE, SET ERROR FLAG AND RETURN,
58 ¢
59 5@ CONTINUE
69 TERRQR==1
61 RETURN
62 ¢
63 C 1/0 ERROR, SET FRROR FLAG AMD RETURN,
64 ¢
65 68 CONTINUE
66 IERRDOR=1
67 RETURN
68 END
T T T T T YT T T P R R R AL DT L DL L R L DL L LA L L L LA A A LA Ll A A A ]
1 FUNCTION LOCF(I)
2 ¢
3 ¢ LTSS ROUTINE TO HANDLF LOCATION FUNCTION
4 ¢
S C WRITTEN BY J,L,NORTOM,LASL T=3,1975
6 ¢
7 anF:.LOC.I
8 RETURM
9 END
----’--------------------------.-----..---.---------q-------.--gqpp--p-.-p'!,---.-—gg.pqu
1 SUBRQUTINE NCOOE(NC,IFORM, INTAB,NIN,NUTTAB)
2 C
3 ¢ LTSS ROUTINE TO SIMULATE COC ENCODE STATEMENT
4 ¢
S ¢ ENCOOE(NC, IFORM,0OUTTAB) (INTAB(1),I=i,NIN}
6 c
7 ¢ WRITTEN BY J,L,NORTON,LASL Te3,1975
8 c
9 OIMENSION INTAB(NIN),OUTTAB(1),ITEMP(1@),IFORM(1)
1e DO 1@ lal,1e
11 18 ITEMP(I)=IFORM(I)
12 REWIND 63
13 NW=NC/1@+1 ,
14 IF(MOD(NC,1@) ,EQ,B) NWuNWel
15 WRITE(63,ITEMP) (INTAB(I),I=1,NIN)
16 READ(63,2@) (OUTTAB(I), Ir1,NW)
17 RETURN
18 c
19 2@ FORMAT(15A18)
2a ENOD
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L LA LI T LI LT L L L R R L Y P P P Y L L T T Y T R T L L Y T Y Y Y Y Ty P Y Y. L. )

1 SUBROUTINE OPENIT(IFILE,MODE)
2 ¢
3 ¢ LTSS/768@ ROUTINE TO OPEN A FILE
4 €
S C IFILE = LOGICAL UNIT NO, OF THE FILE
6 c MDOE e« TYPE OF FILE
Y ¢ = @ e BCO
8 ¢ = 1 « BINARY
9 ¢

1@ c WRITTEN BY J,L.NORTON,LASL Tm3,197S

11 ¢

12 IF(MOOE . EQ,A) RETURN

13 LENGTHz1ARA2AN

14 InC=8

15 CALL TPGEN(IFILE,ITP)

16 18 CONTINUE

17 CALL CREATE(ITP,LENGTH,I0C)

18 IF(I0C,GE, @) GO TGO 2@

19 LENGTHSFLOATC(LENGTH)#,9

2e GO 10 1@

21 2@ CONTINUE

22 CALL ASSIGN(IFILE,m,ITP)

23 RETURN

24 ENO

A L L L AL L L L R L L A L LA L A A I AL L L LY LY LY R Y L L Y L R P T I Y P Y Y L Y X

1 INTEGER QR
2 FUNCTION OR(I,J)
3 c
4 ¢ LTSS ROUTIME TO TAKE THE BOOLEAN UNJON OF TWO VARIABLES
S c
6 o WRITTEN BY J,L,NORTOMN,LASL Te3,1975
7 ¢
8 ORI UNJ
9 RETURN

10 END

M Al L L L L Ll L L L L I L L L L L L Y P R Y L R Y P L L P P P P P Y T Y R Y Y Y Y X )

1 INTEGER ORR
2 FIINCTION ORR(I,J)
3 y
4 c LTSS FUNCTION TO RETURN THE UNION IN A FLOATING POINT VARIABLE
S c
6 c WRITTEN BY JoL.NORTON,LASL T=3,197S
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7 ¢
8 ORRaI UN,J
9 RETURN
108 END
--------.-----------------------------p----..---.’.-.-.g.---...--.'-qq-’--'p'.-q------..'.
1 FUNCTION RNUMF(X)
2 ¢
3 ¢ LTSS/7682 ROUTINE TO RETURN RANQOM NOS, UNTFORMLY OISTRIBUTED
4 ¢ ON THE INTERVAL (9,,1,)
S c
6 C WRITTEN BY J.L,NORTON,LASL T=3,1975
7 ¢
8 RNUMF=RNFL(X)
9 RETURN
10 END
-------------------------------------'-----------q------..---.q--.------.-.-.-----q--.".'
1 SUBRNUTINE SCBUFF(FWA,NWROS,IFILE,IFLAG,IRET, IERROR)
2 C
3 ¢ LTSS/7627 ROUTINE TH READ OR WRITE SCM FROM OR TO A DISK FILE
4 c
S ¢ SEE LCBUFF FOR ARGUMENT OQCUMENTATION
6 C
7 c FWA « BEGINNING OF SCM BLOCK TO BE WRITTEN
8 ¢
9 ¢ WRITTFN BY J,L,NORTON,LASL T=3,1975
19 ¢
11 OIMENSION FwA(1)
12 LCHM FWLCMC
13 COMMON/FWLCMC/AALCY)
14 COMMON/LCSCRC/ILSTZE, IFWASC
15 ¢
16 ¢ CLEAR ERROR FLAG
17 ¢
18 IERRQR=Q
19 ¢
20 C SEE IF THE LCM SCRATCH AREA IS LARGE ENOUGH TO HOLO THE
21 c SCM BLOCK
22 ¢
23 1F (NHROS,GT,ILSTZE) CALL UNCLEC4,6HSCBUFF,25,
24 { 2%HNQT ENOUGH LCM FOR BUFFER)
25 ¢
6 ¢ YES, SEE IF DISK IS TO BE READ OR WRITTEN,
1 ¢
28 IF(IFL AG NE,@) GO TQ 60
29 c
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49

se

60

70
8n

READ DISK INTO THE LCM SCRATCH AREA
BUFFER INCIFILE,1)YCAALCIFWASC+2),AAL(TFWASC+NARDS+1))
WAlT FOR I/0 TN CCMPLETE

JECUNIT,IFILE) 1@,22,37,4Q
CONTINUE

COPY LECM INTD SCM

CALL BLOCKCOPY(AAL(IFWASC#2),FWha, NWRDS)
RETURN

EQF ENCOUNTEREQ, SET THE ERROR FLAG,

CONTINUE

TERQNI==t

PETURN

DISK ERROR (P INPUT RECORD WAS SHORTER THAN EXPECTED
CANTINUE

GET THE LENGTH GF THE RFCORO AND IF NOT ZERO,COPY IT TU SCM

L=LENGTH(IFILE)
IF(L.NF,@) CALL RLOCKCOPY(AAL(IFwASC+2),FuwA,L)

SET THE ERRQR FLAG

CONTINUE

IERRQORE=Y

RETURN

NISK IS TO BE WRITTEN

CONTINUE

FIRST CNPY SCM RLOCK TO LCM SCRATCH AREA
CALL BLOCKCOPY(FWA,AA1(IFWASC+2),NWRDS)
WRITE LCM TO OISK

BUFFER QUTCIFILE,1)CAALCIFWASCH#2)»)AAL(IFWASCH+NWROS+1))
WAIT FOR I/0 TO COMPLETF IF 80 REQUESTED
IF(IRET,EQ,®) RETURN

IFCUNIT,IFILE) 70,89,30,50

CONT INUE

RETLRM
END
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ey e . L T L e e PR T T R L R R R L LR RIS R LD L L L L L L DL L L L LD LA Ll L

1 SIUBROUTINE SNDG(X)
2 c
3 C L1SS/7604 POQUTINE TO FIND SINES ANGC COSINES
4 [« 0F ARPGUMENTS [N OEGREES
S ¢
6 ¢ WRITTEN BY J.L.NORTON,LASL T=3,197S
7 ¢
8 DATA DEGRAD/,.117453292519943/
9 Y=X#DEGRAD

14 SNGaSIN(Y)

1 RE TURN

12 ENTRY CDG(X)

13 YaX&DFGRAD

14 SNG=CNS(Y)

15 RETURN

16 END

T e o -------------------------------------------------------------------------.'---.

1 INTEGER SHIFT
2 FIUNCTION SHIFT(IX,N)
3 o
4 [« LTSS ROUTINE TO PERFORM BIT SHIFTING
S r
[} c Ix IS THE QUANTITY TO BE SHKHIFTEG
7 r k IS THFE NGO, OF RITS TN SHIFT, N POSITIVE MEAN3 LEFT END=AROUMOD
8 (4 SHIFT ANDO N NEGATIVE MEANS RIGHT ENOeOFF SHIFT,
9 ¢

19 ¢ WRITTEN BY J, L. NORTON,LAS|. Te3,1975

11 ¢

12 IF(N,GE,2) GO TO 1@

13 NPE=N

14 SHIFT=aIX,SHR, NP

15 RETURN

16 19 CONTINUE

17 SHIFT=IX,SHL N

18 RFTURN

19 END

T L T ppepenpeepegepegepsgeyspegspegegspper ey e Y PP Y Y T P Y Y Y P XN TR D D XY R R L L L R N L R L R L DY L L L L X L 0 L2 L 2 X J

1 SUBROUTINE STORIT(IVAR,1AD0D)
2 c
3 [« LTSS ROUTINE TO ALLOW STORING INTQO A WORD GIVEN ITS ABSOLUTE
4 ¢ ADORESS
S c
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6 ¢ NRITTEN BY J,L.NORTON,LASL Te3,197S
7 ¢
8 ABSOLUTE IADDR(1)
9 OIMENSION TAODR(1)
10 TADOR(IAQOC)=IVAR
1 RETYRN
12 END
LA L DL L DL L LAY LT LYY LYY LYY LY YLD LYYy LNl )
1 ¢ SIBROUTINE SYINIT
2
3 c L1SS/77620 ROUTINE TO 00 SYSTFMeDEPENDENT INJTIALYIZATION
4 ¢
S c WRITTEN BY J,L ,NORTON,LASL Te3,1975
6 c
7 LCM FWLCMC,YLCL,YLC2,YLC3,(FILMLB)Y,LCMSCR
A COMMON/FHLCMC/FILCM
9 COMMON/YLC1/7AAL1(T72398)/YLCR2/AA2(50B0)
12 COMMON/YLC3/PAXY(1¢,208)/FILMLB/FLMBUF (4200)
11 COMUON/LCMSCR/SCRTCH(12AA)
12 * ecewewe BEGIN COMDECK PARAM evwoew
13 COMMON/PCOM/NSCP1,1TABP, ITABXP, JTABYP, IPFB,NP{,NP2,NLCP1,NLCP2,
14 1 NLCP3,NLCPU, TFLMSZ
15 * wesw= ENQ COMDECK PARAM cesew
16 COMMON/LCSCRC/TLS12E, IFWASC
17 ¢
18 ¢ CHANGE THE DROPFILE NAME TO +YAQUIB
19 ¢
22 Cal.t CHANGE(7H+YAQUIB)
21 C
2° C IMITTALIZE THE FILM ROUTINES, THE ARGUMENTS ARE AS FOLLOWS we
23 c FOR JOENT3N e
24 ¢ (1) LOGICAL !UINIT NO, OF THE FILM FILE
25 ¢ (2) ARRAY IN LCM TO BE USED AS A FILM BUFFER
2h C (3) SI2¢ OF THE FILM BUFFER
e7 c (4) SIZE QF DISK FILE FOR FILM
28 c (5) TYPE OF MICROFILM QUTPUT
29 c = 35 FAR 35 MM
3n ¢ - 125 FOR MICROF CHE
31 c (6) NOT USED
32 c - FOR HEAQBP =
31 C (1) LOGICAL UNIT NO, OF THE FILM® FILE
34 ¢ (2) NO, OF CHARACTERS IN THE HEAGER (60 MAXIMUM)
35 c (3) THE HEADER ARRAY
36 ¢ (4) FILM IDENTIFICATION ARRAY
37 [ FOR KEEPFLM =
38 ¢ (1) LOGICAL UNIT NO, OF THE FILM FILE ®OT TO BE GIVEN
19 c TQO THE SYSTEM
40 ¢
a CatlL FILMBQ
42 CALL IOENTB@(12,FLMBUF, IFLMSZ,19800@0,115, ICUM)
"3 CALL HEADBA(12,18,19HTIJLNYAQUL,9HROX T3IJLN)
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46
u7
48

59
51
52
53
sS4

e NaXe! oOn

CALL KEEPFLM(12)

INITIALIZE THE SIZE OF THE LCM SCRATCH AREA
JLSTZE=NLCPU

SFT THE AODRFSS OF THE FIRST WORO OF THE SCRATCH AREA
IFWASC=,1.0C,SCRTCH(1)=,LOC,FWLCM

RETURN
ENG

I e I T T L Y T TP R TR R R PP RN L PR R TR LR R R LR R PR DR L R R AL L L L L L
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DHOO [aNaXel

SUBROUTINE TPGEN(CIFILE,ITP)

LTSS/762@ ROUTINE TO TAKE AN INTEGER LOGICAL UNIT NO, IFILE
AND CONVERT IT INTO A OISK FILE NAME QOF THE FORM TAPEN
CR TAPENM WHICH 1S RETURNED LEFTeJUSTIFIED IN ITP

WRITTEN BY T,L.NORTON,LASL Te3,1975

INTEGER OR,SHIFT,AND

OIMFNSION INUM(1@)

OATA INUM/IHB,1H1,1H2,1H3)1HU, 1HS, 1H6,1HT, 1H8, 1H9/

INITI1ALIZE

IFILEPSIFILE

1¢==-24

ITP=UHTAPE

MASKksT77777777717778

SFE IF LOGICAL UNIT NO, IS ONE OR TWO DIGITS

IFCIFILEP,LE,9) GO TO 10

T40 DIGITS, ISOLATE THE FIRST OIGIT,

ITSIFILEP/1P+1
IF(MODCIFILERP,1@) ,EQ,R) 1T=IT=1

PUT THE FIRST DIGIT INTO PLACE
ITPZOR(AND(SHIFT(INUMCIT),IC),MASK),ITP)
MODIFY PARAMETERS FOR SECOND DIGIT
1¢=1C=6

MaSK=T77777777758
IFTLEPSIFILEP=10&(ITe1)

17 CONTINUE



49 C PUT THE LAST DIGIT INTO PLACE

41 ¢
42 ITP=QOR(ANO(SHIFTCINUMCIFILEP+1),1IC),MASKY,ITP)
43 RETURN
44 EMD
XYY X I TR LIS E IS XA RN Y PR PR PR R LR PR S PR R P L R R R R L R L L L L L L LY DL Ll LD LDl LD L L LAl A
1 SUBRQUTINE TRAP(IARG)
2 ¢
3 c LTSS ROUTINE 7O HANOLE ERROR INTERCEPTION
4 C
s [« WRTTTEN BY J,L NORTON,LASL Te3,1375
[ ¢
7 COMMON/YSCS/RESTRT,FILM,PAPER,IPD, IFD
8 COMMON/QRERR/TERR(121)
9 COMMUN/GOBCOM/IG(L)
19 ARSQLUTE TWO(2)
11 INTEGER TWO,SHIFT
12 LOGICAL FILM
13 COMMON/TEOMP/IDUMP(16)
14 ¢
5 C SET UP ABRSOLUTE LOCATION 2 WITH A JUMP TO STATEMENT IRETA
16 ¢ ANQ SET THE EXCHANGE PACKAGE OUMP AREA TO IOUMP
17 c
18 Tw0s2,SHL,S8,UN, ( LOC,IRETA, SHL ,30) ,UN,(,LOC,I0UMP)
19 o
2n [« SET UP OROERLIB ERROR INTERCEPTION
21 ¢
22 DO 19 121,99
23 1@ CALL CONTROL(I,TORDL,IEROD)
24 PETURM
25 c
26 c OROERLIB ERROR HAS OCCURREODO, LET THE USER KNOK,
27 o
28 TORDL CONTINUE
29 00 2@ IPX=6,IFD,6
3@ 2@ WRITE(IPY,S58)(IERR(I),12117,119)
31 IDUMP(1)sSHIFT(IERR(118),36)
32 CALL PDMPPK
33 IFL8=IG6G(15)
34 IF(FILM) GD TO 38
335 GC 10 4a
36 c
37 [ PROGRAM HAS ABORTED
38 ¢
39 TRETA CONTINUE
4a c DUMP THE EXCHAMGE PACKAGE ANC SMALL CORE ON EI1THER SIOE
4t c OF THE LOCATION OF THE ERROR
4 C
43 CALY. PABORTY
4y ¢
4s c OuUMP ALL OF SMALL CORE TO FILM IF FILM 18 ENABLED
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46
a7
a8
49
50
51
52
53
54
55
56
57

59
64
61
62
63
64

[aZaRel o

¢

IF(,NOT, FILM) GO TQ 49
PICK THE SMALL CORE FIELO LENGTH OUT OF THE EXCHANGE PACKAGE

IFLSa(INUMP(3) . INT,(COMP,7777777777B)) ,SHR,36
CONTINUE

IFLSaIFLSm]

CALL OMP(¥,IFLS,12)

CONTINUE

TERMINATE BUT SAVE THE OROPFILE

CaLL EXITC2)
RETIIRN

S@ FORMAT(/1H ,14HORDERLIB ERROR,13,21H OCCURREDO AT LOCATION,O7,

1 29H WHICH IS THE CALL TOD ROUTINE,A1Q)
END

I I X I P P L R PR L DR Y PPN LS RN R RPN DR R RN SRR AR R R R LR L L DL L LY L b g

— . . -
W DO@ N TULE N -

OO0

SUBRNUTINE TTYTST(IFLAG)

LTSS ROUTINE TO SEE IF DROPFILE VARIABLE HAS BEEN CHANGED TO
SIGNAL JOB TERMINATION

WRITTEN BY J,L,NORTON,LASL Te3,197%

COMMON/OFFC/ISKTCH

DATA ISwWTCH/=1/

1FLAGzA

IFCISKTCH,EQ, Q) IFLAGRY
RETURN

END
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B. CROS-Dependent Code |

PROGRAM MATNCINP,QUT,FILM,FSET?,FSET8,FSETSRINP,FSET6mOUT,FSET12e
1 FILM,FSET3,FSET59x0UT)

CRDS/762@ MAIN ROUYINE FOR YAQUI
WRITTEN BY J,L.NORTON,LASL Te3,1975

CALL YAQUI
END

VONT N NN -
OO0

t-------------------------------------------------------.---.---------p------’.c--,-...--.

SUBRQUTINE CLOSIT(I)
CROS/7603 ROUTIME FOR DESTROYING OISK FILES
WrITTEN BY J,L,NORTON,LASL T=3,1975

OO

CALL AFSREL(I,v,8,2)
+ ZTURN
END

ODNVNOC VI E WY~

P T T Y PR PP L L L RN L L DL R P L L L DAL LA L L LA L L Ll Ll L LAl Al

SUBROUTINE GETJOR(JOBID)
CROS/767B ROUTINE FOR RETURNING THE JOB I0

WRITTEN BY J, L NORTON,LASL T=3,197%

OO OO

CALL GETB(ULKIBN,JOBID)
RETURN
ENO

WIPIPNPNEWN -

P e T R T RN R P RS R R L LR DL LR L L AL DL L L L DL R L L L Ll L il

SUBROUTINE GETJTL(TL) .,

CROS/76G2 ROUTINE TO RETURN THE JOB TIME LIMIT IN SECONOS

OO

CALL GETQCU4LKTLM,ID)
TL=27,5t=9+FLOAT(I])
RETURM

END

BNF N D N
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LA LI L L EL YT I L LYY L LYl EII XYl LRl LAl I T L 201 R J 0 X1 1)

1 SUBROUTINE GETLCM(ISIZE)
2 c
3 c CROS/760@ ROUTINE TO RETURN THE AMOUNT QF LARGE CORE MEMORY
4 r AVAILABLE TO THE JOB FOR OATA STORAGE
5 C
6 c WRITTEN BY J L, NORTON,LASL Te3,1975
7 ¢
8 CALL GETQ(3LKMA,ISIZE)
9 RETURN
10 ENOD
LA L L L L L L LR L L L L LD LA LD L LY L L L LY LR L YLl LY LA ALY L)Ll
1 SUBROUTINE GETTPE(TAPE)
2 ¢
3 ¢ CROS/76@0 ROUTINE FOR CHECKING TAPE LABEL ANO STAGING TAPE
4 ¢
5 ¢ WRITTEN BY J,L.NORTON,LASL Te3,197S
6 c
7 INTEGFR TAPE,AND
8 c
9 c TAPE wAS READ, SEE JF IT WAS LEGAL,
14 ¢
11 IFCAND(TAPE,77777700000028000208028) (NE,3LXxXxA) CALL UNCLE(4,6HGETTPE
12 1 »2%,20HTAPE NG, INPUT ERROR)
13 c
14 c GO TO STAGE 1IN THE TAPE
15 ¢
16 CALL STAGEC(7,TAPE,IEFLAG)
17 ¢
18 c SEE IF 8TAGE wAS SUCCFSSFUL
19 ¢
24 IFCIEFLAG,NELD) CalLL UNCLE(4,6HGETTPE,23,
21 {1 23HUNSUCCESSFUL TAPE STAGE)
22 ¢
23 ¢ YES, ALL OONE,
24 c
25 RETURN
26 EMD
(AL TR L L LYY L L L LYY L L R P Y P P YT PR R P Y PR R R R L Y P YT LR R R R L LR R R LR YY)
1 SUBROUTINE QPENIT(IFILE,MODE)
2 ¢
3 C CROS/767@ RCUTINE TO NPEN A FILE
4 ¢
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,,,,, e

5 ¢ IFILE = LOGICAL UNIT ND, OF THE FILE
6 r MOOE e TYPE OF FILE
7 (« - 2 = BCD
8 ¢ = | = BINARY
9 [
11 c WRITTEN BY J,L.NORTOM,LASL T=3,197S
11 ¢
12 CALL OPENCIFILE.?,0,9,2,0,100224,8,0)
13 RETURN
14 END
I L PR R Y L LN R R R R Y L L L L L LY L L LN L]
1 SUBROUTINE STAGE(IF,LABEL,IFLAG)
2 c
3 C ROUTINE TO STAGE IN A TAPE WITH LABEL=XXONNNNN INTO FILESET IF
4 c
S 4 WRITTEN BY J,L.NORTON,LASL TDw3,1973
6 c
7 COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
8 DIMENSION IMOISP(S)
9 DOATA IMDISP/4,B,0,0,0/
19 ¢
11 c IFLAG 1S RETURNEQ ZERQ IF THE TAPE WAS SIICCESSFULLY STAGED, IT IS
12 c RETURNED ONE IF FOUR STAGE ATTEMPTS FAILEOC,
13 ¢
14 IFLAGE?
15 C
16 C OPEN THE FILE T0 A LARGF TRACK SECTOR LIMIT
17 ¢
18 CALL OPEM(IF,P,0,0,2,2,10980,0,0)
19 o
2@ ¢ ZERU QUT THE LAST TWwO CHARACTERS NOF THE TAPE LABEL
21 ¢
22 IMDISP(S)=LABEL,ANC, (,NOT,77778)
23 c
24 c INITIALIZE THE NO, OF STAGE ATTEMPTS
25 ¢
26 ICNT=g
27 c
28 c GET JOB CLASSIFICATION
29 ¢
30 CALL GETOCULKCLA,JCLASS)
31 KCLASS®=ILG
32 IF(JCLASS,NE,5) KCLASS={LU
33 c
34 c INITIATE THE STAGE
35 c
36 18 CALL CREATE(IF,KCLAS8S8,2L5T7,3,a,ad,IM01lSP,q,9,120a0,0)
37 c
38 o INCREMENT THE STAGE COUNT
39 c
ue ICNTaICNT+
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a1 ¢
42 ¢ SEE IF THERE WERE ANY PARITY ERRORS
43 C
44 CALL PARITY(TF,ICHECK)
4% IFCICHECK,NE, @) GO TO 3@
ue ¢
a7 C NGO, PRINT MESSAGE AND RETURN,
ua ¢
a9 0N 2@ IPX=zIPD,IFD,6
5@ 2@ WRITE(IPX,5@8) LAREL,IF,IF
S1 RETURN
52 39 CONTINUE
53 c
sS4 c YES, 3FE IF ThIS WAS THE FQURTH STAGE,
55 ¢
56 IFCICNT LT, 4) GO TO 49
57 ¢
58 c YES, SET THE ERRQOR FLAG AND RETURN,
59 ¢
6@ 1rLaGgs1
61 RETURN
62 4@ CONTINUE
63 ¢
64 C NO, RELEASE THE FILE AND TRY AGAIN,
65 ¢
66 CaLL AFSREL(IF,8,2,7)
67 GO T0 12
68 ¢
69 S@ FORMAT(1HA,SHTAPE ,A8,35H MAS BEEN SUCCESSFULLY STAGEC INTO ,
70 1 BHFILESET ,12,2H (,A48,1H))
71 END
I e I P P L R PR R LR L P L DR R R L LD L L LD A L DL L L L L Ll Ll Ll Ll A L L i
1 SUBROUTINE SYINIT
2 ~
3 ¢ CROS/760@ ROUTINE TO PERFORM YAQUI SYSTEM INITIALIZATION
4 C
5 C WRITTEN BY J,L.,NORTON,LASL T=3,1975
6 c
7 ¢ CALL SETQCU4LKOPX,@)
8 CALL OPEN(3LOUT,a,@,0,0,8,10800,0,8)
9 CALL OPEN(4LFILM,0,0,0,0,%3,10000,08,8)
10 CALL OPEN(7,07,0,¢,2,8,13002,08,0)
11 CALL OPEN(3,2,0,0,@,8,100800,03,08)
12 CALL MEMREQ(U4cR@20,1)
13 RETURN
14 END

T T T P P L P P PR YRR PR RIS PP SS D ER LR LD L R LD L DAL LR DL AL L L L L LAl
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1 SUBROUTINE TRAP(RCOVER)
2 ¢
3 o CRDS/76@8 ROUTINE TO INITIALIZE FOR RECOVERY FRQOM FATAL EXECUTION
4 c ERRORS
s (o
6 ¢ RCOVER IS A SUBROUTINE TQ CALL AFTER INTERCEPTING THE ERROR
7 (o
8 ¢ WRITTEN BY J,L,NORTOM,LASL T=3,1975
9 ¢
1@ OIMENSION IOUMP(16)
11 COMMON/YSCS/RESTRT,FILM,PAPER, 1PD, IFD
12 INTEGER SHIFT,AND,COMP
13 LOGICAL FILM
14 ASSIGN 1@ TO lGCXIT
15 ¢ CALL xITCIGOXIT)
16
17 c TABORT [S THE NO, OF ABORT TRAPS THAT HAVE OCCURRED
18 ¢
19 TABORT=0
20 RETURN
21 12 CONTINUE
22 CALL GETHPK(IDUMP)
23 CALL PABORT(IOUMP)
24 IF ((NOT,FILM) GO TO 20
25 IFLS:SHIFT(ANO(IOUMP(G)pCOMP(7777777777B)):'36)
26 IFLS=IFLSet )
27 CALL DMP(2,1FLS,12)
28 28 CONTINUE
29 c
32 c CODE HAS ABORTEDN, IMCREMENT THE ABOQRT COQUNT,
31 ¢
32 TABORT=TABORT+1
33 c
34 c CALL THE RECOVERY ROUTINF
35 C
36 CalLl RCOVER(IARQORT)
37 RETURN
38 END

hdntadadal b Sl L A L Dl Dl L L L L L e e
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C. KRONOS-Dependent Code

PROGRAM MAIN(INPUT,TAPES®INPUT,YOUT,TAPE6BYQUT,TAPES9mYQUT,TAPET,
{ TAPES,FILM,TAPE128FILM,TAPE3)

KRONNS/668@ MAIN ROUTINE FOR YAQUI!
WRITTEN BY J,L.NORTON,LASL Te3,1975

Catl YA3U!
END

oDV E WN -
OO0

Y I T I P T Y Y N P R Y Y N YL R LN L R DL DL AL R I LD R R L R DL L L L LA L L LA g ]

SUBROUTINE CLOSIT(ID)
KRONOS/6607% ROUTINE TO CLOSE FILES
WRITTEN BY J.L,NORTON,LASL Te3,1975

OO0

RETURN
ENOD

W NN e

T T L T Y P R P P P P P P T L P T Y P L L R R P LR R R R LR LYY L LA

SUBROUTINE GETJOR(JOBID)
KRONOS/6609 ROUTINE TO RETURN THE JOB IO

WRITTEN BY J,L,NORTON,LASL T=3,1975

DAY

CALL GETJIN(CJOBIOD)
RETURN
END

VBN NEWN -

SUBROUTINE GETJTL(TL)

KRONOS/6622 ROUTINE TO RETURN THE JOB TIME LIMIT IN SFCONDS
AS A FLOATING PQINT NG,

ARITTEN BY J,L NORTON,LASL T=3,197S

OO

CALL GETTL(ITL)
TL=ITL
RETURN

RO TNTVRE WN -

[
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11 END

1 SLUBROUTINE GETLCMCIFLLCM)

2 ¢

3 o KRQONOS/660¢ ROUTINE TO RETURN THE AMOUNT OF LCM AVAILABLE TO
4 ¢ THE USFR

S ¢

6 o WRITTEN BY J,L.NORTON,LASL Te3,197S

7 ¢

8 IFLLCM=S0ngRR

9 RETURN

12 END

AL LD P DAL LRI R LA P LY L L L Y L L R L L L P Y R Y Y P Y Y Y Y Y XN T TR rery PR T Ty T T

1 SUBROUTINE GETTPR(IDUM)

g g KRONGS/660% OUMMY ROUTINE

: g HRITTEN BY J,L.NORTON,LASL T=3,1975
3 - RETURN

8 ENOG

AL LA DL L LI LI LI LD L LD DR LD L L LY T DL Ly o oy e ey Y PSR e =y X3

1 SUBROUTINE OPENIT(IFILE,MOOE)

§ g KROMOS/6678 ROUTINE TO OPEN A FILE (OuMMY)
; g WRITTEN BY J,L,NORTON,LASL T=3,197S

g ‘ RETURN

8 END

bl d A AL LA A A L Ad l DAL LD LA I LAl AL AL R LY LA LI I I YL I D DL L L I R YR Y P Y Y T ] I

1 SUBROUTINE SYINIY
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3 o KRONOS/6608 ROUTINE TO PLRFQRM ANY NECESSARY SYSTEM INITIALIZATION
1 c

5 c WRITTEN BY .1,L.NORTON,LASL T=3,1975

) ¢

7 RETURN

8 END

LA A A D D I D D L L D L L AL L L. LY RN LY LY P Y Y Y Y P P Y Y R Y Y N R P P P P YT R R A I Tz

1 TOENT TRAP

e

3

q

L) *

6 * KRONMNS/66C0 ROUTINE TO INTERCEPT HAROWARE QR SOFTWARE ABORTS

7 *

a * REGISTERS ANC SMALL CORE ARE DUMPED TO OUTPUT,A MESSAGE IS PUT
Q * IN THE SYSTEM OAYFILE,ANQ THE EXTERNAL SUPPLIED IN THE CALL
19 * T0 TRAP (CALL TRAP(RCOVER)) 1S CALLED WHENEVER AN ERROR
11 * 1S DETECTED
12 *

13 * WRITTEN BY J,L.NORTON,LASL Te3,1975

14 %

15 ENTRY TRAP

16 TRAP DATA ]

17 SXé B1

18 SA6 SAVA

19 EREXIT RCQVER
e JP TRAP
21 RCOVER SYSTEM OMP,R,Q@,0
22 SYSTEM OMP,R,1352028B,0
23 MESSAGE MESS,3,R
24 SAl SAVA
25 SRt X1e1
26 JP B1
27 MESS DATA {7l === JOB ABORT wee
28 DATA e
29 SAVA DATA ]
k14 ENOD
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D. KRONOS/CROS-Dependent Code

FUNCTION BAND(T,J)
KRONOS/66W@ AND CROS/760P2 RQUTINE TO DO BONLEAN INTERSECTION

“RITTEN BY J.L.NORTON,LASL T=3,1975

ONOIOO

INTEGFR AND
ANG=T,ANDLY
hF TURN

EAD

SOV NN E NN -

LT LAl L A e L AL DL LR L L L L L L L LY T R L L e e Sy

FUNCT10N ANDR(T, D

ARONNS /6634 AnD CROS/T76C1 RCUTINE TQ BOOLEAN INTEPSECTION
AND RETURN THE RESULT IN & FLOATING POINT VARIAKLE

RPITTED BY JoL NORTON,LASL Te3,1975

INTEGER ANDR
ANLRST AN
RFTURN

EtD

L ODPDNT NNEWN—
[ XaNa Naite Nel

el A R A L L Ll AN LA LI LA I L L L LA L L AR LT PR LT N LR R R R R e g g ey Sy

FUNCTION Cnmp(])
KRUNOS/66WA ANG CROS/7670 ROUTIME TO COMPLEMENT A wORD

wRITTEM BY J L MOPTGM, L ASL Te=3,197S

[ 3he I Tn Nie ]

[r TERER COmp
CnePs NG, T
At Tubm

| ado]

T OXTNCUVLDE NN~

Seorecccecssew LALAL LI E R I A R LRI R LRI L LY R LY LN T T LYY T R Rl F e g g g Sy

FllwrTION COMPR(D)Y

b N

KRONOS /6600 anD CRIS/T6PU ROUTIME TC COMPLEMENT A WORD

A

V&~

-

WOTTTEN BY J L M0ORTON,LASL Te3,1978
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6 ¢

7 INTEGER COMPR

L} CNMPR= ANOT, T

9 RETURN
10 ENQ

(T AR LR L AL L RSN EL R E LR L R L AL LR LA AL DL AL LAl DL AL LDl Ll LDl Ll Ll el L i

1 INDENT  GETIT

2

3 *

] * CROS/7622 AND KRUNDS/6627 FUNCTION GETIT(IADO) 10 PICK UP THE
S * CNONTENTS OF ABSOLUTE LOCATION YADD

4 *

7 ENTRY GETIT

8 VFD U2/PHGETIT,18/1

Q GETIT DATA 2
1¢ SA1l Ry PICK UP THE ACNDRESS IN X1

11 S$A2 X1 PICK UP C(IADD)

12 BXé X2 PUT INTO X6 FOR FUNCTION

13 JF GETIT

14 EMD

--------------------.-‘-----------------------.---------vl--------------------------------l

1 SUBRUUTINE LCBUFF(FWA,NvROS,IFTLE, IFLAG, IRET, IERROR)

? r

3 C KRONOR/663% AND CROS/7640 ROUTINE TC READ OR WRITE LCM FROH

[ C DR TO A DISY. FILE

S C

6 C FwA = FIRST LCM ADDRESS

7 o AROS = N0, OF »CROS TO TRANSFER

) r TIFILE = LOGICAL uMIT NN, OF QISK FILE

Q c IFLAG = PEAD OR WRITE FLAG

12 s - “ = RFEAQ NS

1 ¢ = { = ARITF DISK

12 C IPFT - RETURN FLAG

13 r = 2 = RETUKN IMMFOTATELY AFTER JSSUING THE J/0 REQUEST
14 r = { = wATT UNTIL 1/0 IS COMFLETED REFOKE RETURNING

15 o (0T FUNCTIONAL ON CRNOS/7622 NR KRONGS/6640)

16 c IENQOR = ERRUP FLAG

17 r - 3 = kD ERROQR

18 [« - { = ERRAR

19 s =1 = [NO=}FeFILE ON INPUT
2 C
21 o HATTTEN BY J L JHORTON,LASL T=3,1975
22 c
23 & wewwe BEGIM COMDECK PARAM eeeew
2d CCM-ON/PCOM/NECPL, ITARP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
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34

OO

OO0 [a e Na Nl DD O

M OAHA O

[a 2N a)

[a Xnla]

OO e XaXa]

10

2n

k17|

4

SQ

1

tLCP3,NLCPUe TFLMSZ

cm==m END COMDECK PARAM [y
ComMMQli/YsC1/aaSC(1)

IMTEGER Fra,FuaAp

CLEAR ERROR FLAG
1ERRDRT

FueAP 1S THE BEGINNIMNG LCM ADDKESS (F THE PORTION OF LCM BEIMG
READ OR WRITTEM

FyvhpPeFwa

NARFSD TS THE TOTAL NO, OF WORDS OF LCM THAT HAVE BEEN READ
OR NRITTEM

HMARTSDEY
LOrp FOR KEADING TO OR wRITING FROM LCM FROM QR TN DISK IN BLOCKS
COonNTTINUE

tw 1§ THE Ny, OF LCM #0PDS TO TRANSFER THIS TIME, IT IS EQUAL
T0 THE SIZE OF THE SCM BUFFER DMLESS THE N0, OF LCM WORDS
LEFT TN TRANSFER IS LESS THANW THF BUFFER S12E, IM THE LATTER
CASE,*w 18 JUST SET 70 ThE MO, OF REMAINING WORDS,

MwstdCPy
MLTEBTSNNRDSC 4 N
IF{NATFST GT MARDS) HUWSMRRNS=NWRDSD

SEE WHETHER REQUEST IS READ INTD OR WRITE FRGM LCM
TECIFLAG.MNE, ) GO TO 8@

FEQUEST I3 wRITE LC» (READ DO1SK)

PUFFER IMC1FILE, 1) (AASC(1),4ASC(NM))

4ATT FOR 1/0 TO COHPLETE

IFCUNIT,IFILE) 20,5¢,4n, 30

ERROR OCCURREND IN DISK TRANSFER (EITHER UNEXPECTED ECOF,PARITY
ERRDR,O0R RFECORC SHORTER THAN EXFECTED), SET THE ERRQGR FLAG
ANG RETURN,

CONTTNUE

IFRRQR=

RE TUYRN

CONTINUE

IERRDRs=1

RETURN

CONTINUE

CALL ECWR(AASC,FWAP, NW, IDUM)
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Re ¢ BLOCK TRANSFER COMPLETEN, UPDATE nARKDSO AnD SEE IF THFRE I$

83 C MORE DATA LEFT TO TRAMSFER,
RY G
RS a? COnTTHUE
Ré NeRNSHSNARLSD ¢ NI
A7 IFCIFLAG,MF W) GO TD 73
R8 NeLENGTACIFILE)
B9 TFIN,NE Nw) GN TO 34
94 78 CONTINUE
91 IF(NIROSO,RF JMrRNES) RETURN
22 Fv APSFWAP# My
73 Gn TN 12
Q4 r
ng ¢ REQUEST IS READ LCM (ARJTE OISK)
agy ¢
Q7 8¢ CNAMTINUE
98 CALL FCRDCAASC,FhAP Ni, TOUM)
99 BUFFER UUTCIFTLE,1)CAASCC1),,A2SC(NWY)
103 ¢
161 c 4AIT FCR (/0 TO COMPLETE
122 e
103 22 IFCUNTIT,TIFTLE) Qv 0Mt,d0, 30
{vd ErMD
1 SIIBRONTINE MCODECNE, TFIIRM, INTAR,MTIN,QUTTAB)
2 C
3 c KRONOS/Z6600 AND CRNS/7AV'E@ ROUTINME TO SIMULATE THE CDC ENCOOE
4 o STATEMENT
s c
6 e ENCCDE(MC, IFORM, NUTTAB) (INTABC(I),Im|,NIN)
7 ¢
g c wRPITTEN BY J L NNDRTON,| ASL T=3,197S
9 ¢
19 UIMENSTON TMTARCNINY

INTEGER DUTTAB

[

12 FNCODEC(NC, IFORM, QOUTTAB) INTAB
13 RETURN
14 FND
[y —— ey g TSRS PP T PR T PR YL R R R PR R R R L L LR L L LR L L L L L LA L L LY LA LA
1 FUNCTION CR(I,J)
2 C
3 c KROMNOS/660@ aND CROS/760@ RCUTINE TO DO BOOLEAN UNIQON
4 C
S g WRITTEN BY J,L.NORTON,LASL Te3,1975
6 ¢
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7 INTEGFER OP
8 OR=1.0R,J
9 PETURN

12 END

FUNCTION ORR(1,J)

1

2 ¢

3 C kRONOS/6623 ANR CROS/760%H ROUTINE TO 00 ROOLEAN UNIQN
o C AMD RETURN THE RESULT IN A FLOATING POINT VARTABLE
S r

6 o ARITTEN BY J L NORTOW,LASL Tw»3,1975

7 C

8 INTEGER CORR

9 ORR=1,0R,J
14 RETURN

1 EN~D

1 FUNCYION RANUMF(Y)

2 o

3 r KRCNNS/6608 At (ROS/T600 RCUTINE TO RETURN RANDOM NOS, WITH
4 i UNTFQRY DISTRIBHTION ON THE INTERVAL (d,,1,)

5 ¢

6 c vEITTEN BY J.L,NCRTONflASL T=3,1975

7 r

I RNUMFIRAMNF (X)

9 RETURN
14 ErO

Al il A LA A L I A I B D A L L Y N L N R L LYY RN YN NN YN Ty L F Y Fyyyey-y y ¥y y)]

i SUJROLTINE SURUFF(FwlA,NrRNS, TFILE,TFLAG, IRET, IEFRROR)

» r

3 t YENOS /6 AND CRUS/Z76ED ROUTIME TO READ CR «RJITE SCM fROM
4 (n CR TU A DISK FILE

5 rn

H s STE LCLUFF FOR ARCGUMELT DOCUMENTATIONM

7 o

] ¢ Fab v BEGINMING OF SCM RLOGCK TOU BE wRITTEN

G r
19 ¢ vFITTEN BY J L MORTAN,LASL Te3,1975
11 r
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12 DIMENSION FWA(1)

13 TERROR=Q
14 IFCIFLAG.NE,?) GO TO 10

15 BUFFER INCIFILE,1)(FWA(C1),FWA(NWRDS))
16 GO TO 20

17 1@ CONTINUE

18 RUFFER OUTCIFILE, 1) (FWAC1),FWA(NWRDS))
19 20 CONTINUE

20 TFCTRET,EQ, @) RETURN

21 3@ IFCUNIT,TFILE) 39,40,5Q,60

22 4% COMTINUE

23 TF (IFLAG,NE ') RFTURN

2u NLENGTHCIFILE)

25 IF (N, NENWRDS) GO TO 68

26 RETURN

27 5@ CONTINUE

28 IFRROR==1

29 RETURY

30 67 COMTINUE

39 1ERRQR=1

32 RETURN

33 ENp

TOENT  SHIFT

FLTRY  SHIFT

— et - -
NN~ N DL NITT BN

®
* KROMDS/6610 AND CROS/7640 ROUTINE TN REPLACE THE LASL RUN
* COMFILER INeLINE SHIFT FUNCTIUN, THIS 1S NECESSARY BECAUSFE
* OF THE ~EED TC INCLULE SHIFT IN AN INTEGER STATEMENT FOR
A LTSS COMFATISILITY, MOREVER,DICING SU FORCES A CALL TO AN
N EXTERNAL FUNCTION,
*
* WRITTEN BY J L MORTCON,LASL T=3,1975

14 *

15 VFD 4R/uHSHIFT, 1872

16 SPIFTY DATA 5}

17 SAl neg

1P Sa2 331

19 R X1,72€R0

o PL X1, LEFT

21 Px3 -X1

2é $43 X3

23 AXb 23,x2

24 Jp SHIFT

£s LEFT SB83 X1

25 L.xe R3,x2

°7 Je SHIFT

29 ZERQ BXo Xa
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29 JP

LI L PR L P R L L R Y P P R Y R L P P R P R R R P R P L R R L R R PP RS T R R R L S P Y Y XY )

e ERD

1 IRENT
2

2 *

[0} X

S * PUTS
[ *

7 ENTRY
8 VFD

Q STCRIT DATA
1¢ §4a1
11 §4A2
12 X6
13 Sk
14 JP

19 Fubd

LI L L R P Y R P R P P L Y P Y e P Y R Y P P Y T T P T T T Y PR Y e Y T X T

1

° C

3 C

4 .

9 C

6 ¢

? C

A 1FLAG=R
9 RETURN
10 END

LY LR P T L L R P P P L L R L L R L L L R P R Y P P L L L PR R DL L PR R R Y R LR LY Y XY Y]

SHIFT

STORIT

CRNS/T76E? ANMD KRONDS/660¢ SUBROQUTINE STORIT(IWORCD, TADD) wHICH
TwORL INTO ABSOLUTE SCM LOCATION 1ADO

STORLT

42/@HSTORIT, 18/2

)

81 PICK P IWGRD IN X1
B? PICK up IAODD IN X2

x1 STORE T«ORD INTO LADD
X2

STHLRIT

SIHBROUTINE TTYTSTC(IFLAG)

KRONNS/6600 AND CROS/T766W ROUTINE TO OUMMY UP CAPABILITY OF
LTSS TO MODIFY THE DROPFILE

#RITTEN BY J L NORTON,LASL T=3,1975%
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System—-Independent Code

76

T s G et e e e B e
VB NP RELE W= B O -

e v TV
N -9

wiunNVNN NN
[k RN NV

sl
(> R," )

Aol Gl At
[ I

POOOOCGIIONOO00

2OOOODARIDNIOOR

SUBROUTINE YAQUI

YAQUY I8 A TWO-DIMENSIONAL FLUID DYNAMICS COOE THAT COMBINES
THE ICE (IMPLICIT CONTINUOUS EULERIAN) ANO ALE (ARBITRARY
LAGRANGIANEULERIAN) METHODS,ALLOWING CALCULATION OF FLOWS
AT ALL SPEEDS,

ORIGINALLY WRITTEN BY A A, AMSOEN,HANS RUPPEL)ANO C W HIRT,LASL Ye3
MOOIFIED AND DOCUMENTED BY J,L,NORTON,LASL T=3,1974

wevee BEGIN COMOECK PARAM wosow
COMMON/PCOM/NSGP1,ITABP, ITABXP, ITA8YP, IPFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCP4,IFLMSZ
eveves END COMOECK PARAM (1111 )
I 2223228222222 222322232232 22323232323222233232333232323323222323232322223232.]
LCM 18 SET UP IN THE FOLLOWING FASHION wee
BLOCK 1,NLCP1 WORDS LONG, ARRAY DATA
BLOCK 2,NLCP2 WOROS LONG,PARTICLE POSIYIONS AND MASSES
BLOCK 3,NLCPS WORDS LONG, TIME-OEPENDENT PARTICLE POSITIONS
BLOCK 4&,IFLM82 WORDS LONG,FILM FILE BUFFER FOR LTSS
BLOCK S,NLCP4 WORDS LONG,3CRATCH AREA
....*........*.‘..........*....ﬁ.*................................

wevew BEGIN COMOECK YAQSC seene

LOGICAL RESTRT,FIM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AABC(NSCPY)

COMMON/YSC1/AASC(96020)

COMMON/YSCR/AAC1))ANC,AD,AQFAC, AQM,808,C0LAMU,CYL,0R,DT,07C,0TFAC,
1 proci1a@),0ToC¢1a),0T02,0Y08,0TP08,0TV,0Z,EM1Q,EPS,FIPXL,PIPXR,
2 FIPYB,FIPYY,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,6ZP, 1, BAR,
3 1070,1J,1JM,1JP, 1M1, IPXL, IPXR, IPYB, IPYT, IP1,1P2,18C2,18C3, 1TV,
4 IUNF,IXL,IXR,1Y8,1Y7,J,JBAR .
COMMON/YS8C2/JCEN, JP1,JP2, JP4, JUNF,JUNFO2,KX1, L LAM, LPB, MU, NAME(B),
1 NCYC,NLC,NPS,NPT,NG,NQI,NQ1B,NQO32,NSC,NUMIT,ZORIG,0M, OMCYL ,PXCONV
2 ,PXL,PXR,PYB,PYEONV,PYT,ROT,REZRON,REZSIE,REZYA,RIBAR,RIBJB,
3 FREZYT,FREZYB8,ROMFR, T, THIRD,NCLST, TOUT, THFIN
COMMON/YS8C2/TUGY, TUSI, NGO, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG, TPS, TUPOT, TORSAV, YK, TI, TUGENG, EP1,8AV1,OLEVEL,TQ, 18T,
VV, XEONV, XL, XR, Y8, YCONV,YT,PTPOLD,DTSV,DTLASY,FIYBO, IYBO,YCNVLO,
XCNVLO,FIXRO,FIXLO, IXRO, IXLO, ISV, JSVHN,QMN, QMX, WMAX, INM, T2, TLINM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, THTHRD,TE, DTR, TMASS,DTVSAY,DTCSAV, I0TV
» DTV, 10TC,JDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG, J10
» TMASSY, WMAXEF,RMINEF, TSTRTD
COMMON/YS8CR/22
COMMON/YSC4/ITAB(ITABP)
COMMON/YSC4/ITAB( 1 B0A)
COMMON/YSCS/RESTRY,FILM,PAPER, IPO, 3FD
wewee ENO COMDECK YAQSC veene
COMMON/FTABC/FTAB(2)

INTEGER AAl

EXTERNAL YEXIT
OATA FTAB/b,12/
OATA NSCP1/9600/,1TABP/10008/, ITABXP/101/, TABYP/151/
DATA IPFB/280/,NP1/10/,NP2/20@/,NLCP1/723@B/,NLEP2/5C0B0/
DATA NLCP3/28@8/,NLCPU4/1B30/,IFLMS2/UaB0/
OATA TP/0,./

TN R —




IO OO0 OO0

[z X2 Nal o000 O

(s Xale)

[a NaXe

o (e ¥ z2 o) 200

1a

3a

00 ANY NECESSARY SYSTEM INITIALIZATION
CALL SYINIY

INITIALIZE THE ERROR RECOVERY ROUTINE
CALL TRAP(YEXIT)

GET THE CP TIME AT JOB SYARTUP

CALL SECOND(TP)
WRITE(S9,38) TP

INITIALIZE

CALL YINIT

CHECK TYPE OF RUN

IF(RESTRT) GO YO 10

RUN I8 A NEW PROBLEM, GO GENERATE 1T,

CALL YASET
GO TO 2

RUN IS A PROBLEM RESTART, READ THE DUMP TAPE,

CONTINUE
CALL YARSRT

GEY RIO OF YHE OUMP FILE

CALL CLOSIT(™)
CDONTINUE

EXECUTE THE MAIN CODE

CALL vAQUIZ

RUN TERMINATION, EXIY,

CALL UNCLE(2,SHYAQUI, 1%, 1SHRUN TERMINATION)

FORMAT(IH ,29HBEGIN CODE EXECUTIQN AT CP = ,F1B,4)
END

[ ITTYI LI E TP RY I RIS X IRIS TR SRY YT R R L E DRSS R R L A RO T R R A A 2 12 LR X A 1 A0 X0 D22 Q2

i N -

£
¢

SUBROUTINE AIR
SEMJePHYSICAL FIT TO THE EQUATION OF SYATE OF AIR
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OENSITIES FROM 10#82 TO 1@aw(w7) NORMAL DENSITY

PRESSURER(GAMMAw1,)#RHO%E, WHERE GAMMA IS A FUNCTON OP
DENBITY AND ENERGY

RHOBMATERIAL DENSITY

EJLNSMATERIAL SPECIFIC INTERNAL ENEZRGY

GMONEgGAMMAeY,

CONCJWRELAYIVE CONCENTRATION, SEE NOTE BELOW,

ALL UNITS ARE €68 FOR INPUT QUANTITIES

ORIGINALLY OBTAINED FROM THE AIR FORCE WEAPONS LAS
MODIFIED 8Y J,L,NORTON,LASL Tw3,1974

COMMON/EQNST/RHO, EJLN, GMONE, CONCJ
IN THIS VERSION OF THE COOE,TWO EQGNS OF STATE ARE BEING USED,AIR
AND METHANE, THE FINAL VALUE OF GMONE IS DETERMINED BY
THE RELATION GMONE(FINAL)=CONCJI#GMONE (METHANE)
+(1,9CONCJI)#GMONE(AIR),
THUS,CONCJn1, YIELOS A METHANE GAMMA AND CONCJm@,,AlIR,
ANYTHING IN BETWEEN USES A LINEAR COMBINATION OF THE TWO,
CHECK 10 MAKE SURE CONCJ OOES NOT EXCEED 1, IF 1Y DOES,SET IT Y0 @
IF(CONCJ.GT,1,) CONCJImY,

IFLAGw! SIGNALS AIR TO DO THE GAMMA LINEAR COMBINATION, IF
CONCJ=B,, THIS I8 UNNECESSARY,

IFLAGw®

1F CONCJUR®,,SKIP THE METHANE CALCULATION ENTIRELY
IF(CONCJ,EQ,B,) GO 10 10

GO GET THE METHANE GAMMA

CALL MTHANE

IF CONCJmi,,WE ARE ALL OONE

IF(CONCJ,EQ,1,) RETURN

TURN ON THE LINEAR COMBINATION FLAG,3AVE THE METHANE GMONE,AND
CONTINUE ON WITH THE AIR EOS CALCULATION

IFLAGH]
GMMsGMONE

CALCULATE GAMMA«1, FOR AIR
CONTINUE

RHOZ 18 THE NORMAL AIR DENSITY
RHOZ=1,293Ee)



(s Xe Xz Nal DO OO0 OO0

(s XaXeNaNe X alel

20
3a

4

5@

60
70

109
11@
12a

130

RHOT IS THE COMPRESSION

RHOT=RHO/RHOZ

MAKE E PQSITIVE AND CONVERT TO SI UNITS (TJ/MG)
Exl ,E«1B+4ABS(EJLN)

THE ENERGY AT WHICH OXYGEN AND NIYROGEN DISSOCIATE I8 A
FUNCTION OF OENSITY

Eim(B8,5°E)/,978

THE FERM3=DIRAC FUNCTON IS ONLY COMPUTED WITHIN S,«0ELTA E OF
EACH TRANSITION, OTHERWISE IT I8 ZERO OR ONE,

IF(ABS(E1)e5,)50,28,20
IF(E1) 40,4a,30
FOREXP(eE/4,U6)

FONma,

Hemy,

GO T0 6@

FOsa,

FONREXP(wE/6,63)

W§sa,

GO TO ¢0
DE18.9152RHOT 2w, 05
EE{®8,5+,397+AL0G10CRHOY)
EtD(EE1=-E)/DE!
W8S1,/(EXP(wEL)+],)
FOBEXP(»€/04,46)%NW8
FONREXP(eE/6,63)4(1,9K8)

THE DENSITY DEPENDENCE ONLY OCCURS AVOVE E=mi,, ANO IT I8 OF
YHE FORM (RHO/RHOZax(CONSTANT#LOG(E))), THE CONSTANT
MAKES A TRANSITION FROM ,a348 TO ,D29 AS THE OXYGEN
DISSOCIATES AND THE DENSITY SPREAD BECOMES CONSTANT BEYOND
THE SECOND PEAK,

IF(Eey,)708,73,80

BETARG,

GO 0 e0
BETA®m(,BU484WS+,032¢(1,*W8))2ALOGLO(E)
!!.(E'“'l’(l.
IF(ABS(E2)e%,)130,108,108
1F(E2) 112,110,120

FNmO,

wseg,

GO TO 140

FNREXP (eE/25,5)

W8aj,

GO 10 148

DEQWuU, *RHOT«x 088
ECQeUS,*RHOTe , BL8?
!2!(‘:(!1)/0!!
WSB1,/(EXP(=E2)+1,)
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118
119
1208
121
122
123
124
12%
126
127
128
129
138
134
132
133
134
13%
136

00 acoH

140

158

160
170

FNaEXP(eE/25,5) aW8

E3n(Ee168,)/6,

BETARBETAX (] ,oWE)+,B85+WS

IF(E3+5,)158,160,160

FEso,

GO TD §70

FEmy,/C(EXP(=E3)e1,)

RHOFACSRHOTasBETA

GMONER(,161+,2584F0+,280+FON+ 1374FN+,A584FE) *RHOFAL

1F IFLAG I3 ZERO,ONLY AIR 18 ODESIRED AND WE ARE ALL DONE
IFCIFLAG.EQ,@) RETYURN

CALCULATE THE GAMMAei, LINEAR COMBINATION
GMONESCONCJ#GMM+ (1 ,*CONCJ) «GMONE

RETURN
END

...'..'-.'.'.....'.'..'.....’.'.'..'...'..'-'.'.."!‘.’..U."..'...'..'.."-........-."..
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SUBRQUTINE BC(IFLAG)
ROUTINE TO SET RIGIO WALL BOUNDARY CONDITIONS IN YAQU!

IFLAG INDEX INDICATING WHICH VELOCITY ARRAYS ARE TO BE SEY
1 = UTIL,VTIL

2 = UL,VL

J e UP'V'

WRITTEN BY J,L.NORTON,LASL Te3,1975

eowee BEGIN COMDECK YSYORE nwPwee

weovew BEGIN COMOECK YAQDIM ecvewe

DIMENSION X(1),XPARC1),RC1),YPARCL),Y (1), MPARCL),UC1),UGC1),DELSM(
1 1),VC3YsVGCI),RO(1),SIECI),MP(1),RMP(1),RC8QC1),ECL),ETIL(1),RVOL
2 (1Y4MCL),RME1I,VPC1)»PC1)sPLCLY,UPCEY,UTILC1Y,ULC1),CRCL),VTIL(Y)
3 2VLC1Y,ROLCI),AVXSV(1),AVYSV(1),DLBR0OI(1),DLBROQ(1),CAPGAMCL),TUQ
4 (1),886C1),TUSC1),GRRORC1),GRROZ(1),GRROP({),TUGVEC(1),MTIL(Y),

§ CONCC1),CTEMP(1),ANCUC1Y,ANCV(1),GROV(1),BZ8V (1), X13K(1),X24KC(1),
6 YIZK(1))Y24K(1)aXRIZK(1)pXR2U4K(1),DKLEM(1),AREAC])

swene ENO COMDECK YAQOIM YT )

wewew BEGIN COMDECK YAQSEC I

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSCL/AASC(96023)
COMMON/YSCR/AACL),ANC,AB,ABFAC,ABM, BB, COLAMU,CYL,DR,0T,0TC,DTFAC,
! DTOC10),DT0C(10),0T02,0T08,0TPOS,DTV,DZ, EM§O,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIVYB,FIY?,FREZXR,GR)GRDVEL,GZ,G2ZP, I, 1BAR,
3 1070,3J,1JM,1JP, 1M1, IPXL, IPXR,IPYB,IPYT,IPL,1P2,18C2,18C3,1TYV,

4 JUNF, IXL,IXR,1Y8,1YY,J,JBAR




OO (e X ol 2B J

(¢ XeNel

18

24

k14
4a

5@

COMMON/YSC2/JCEN, JP1,JPR,JP&, JUNF, JUNFO2,KXZ)LAM, P8, MU, NAME(B),

1 NCYC,NLC,NPS,NPY,NQ,NDE,NOIB,NGI2,N8C,NUMIT,Z0RYG, OM, 0MCYL,PXCONV

2 »PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZBIE,REZYD, RIBAR,RIBJB,

3 FRE2YT,PREIYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN

COMMON/YSC2/TUQL,TUSI,NCG, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TPS, TUPOY,TOQBAV,TK, TY, TUGENG,EP,8AV],QLEVEL,TQ, 18T,
VV,XCONV.XL.XR,YB.YCONV.YT,PTPOLD,OTSV.DTLASY'FIYBO.IYBO.YCNVLO.
XCNVLD,FIXRD,FIXLO, IXRO, IXLO, JSVW, JEYW, QMN, GMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTC8AV,IDTY
2 JDTV, 10TC,JDYC,CIRC, TIS,PQTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM, 176G, JTG
s TMASSV, WMAXEF,RMINEF,TSTRTO

COMMON/YSCR/22

COMMON/YBCA/ITAB(ITABP)

COMMON/Y8C4/ITAB(1000)

COMMON/YSCS/RESTRT,PILM,PAPER, IPD, IO

ewnws END COMOECK YAQSC epnew

wowee BEGIN COMDECK YAQEOD soowe

EQUIVALENCECAASC (1), X, XPAR), (AASC(2),RyYPAR), CAASC(3),Y,MPAR), (
AASCC(U4Y,U), CAASC(5),V), (AASC(6)»ROY, (AASC(T),0ELSM,RC8Q,MP), (AASC
CAASC(1%5),83E),(AASC(16),PMB,DKLSM,RMP), (AASC(9

YoRVOL)Y, CAASCC1B) ¢MgRM,VP), (AASC(11),P,PL,EP)UP), (AASC(12),UTIL,
UL,PMX,PU), CAASCC13),VTIL,VL,PMY,PV), (AASC(14),0,C0,ROL), (AASC(17
Yo CAPGAM,UG), CAASC(18),TUG), (AASC(19),315),(AASC(20),TUS),(AASC(
21)4GRROR) ; CAASC (22),GRROZY, (AABGC(23),0LSROT,Y13K), (AASC(24),G23V
Yo CAASC(25),DL8R0G,VG), (AASC(26),GRSV), (AABC(27),GRROP, TUBVEC,
Y24K) » CAASC(28),MTILY, CAASC(29),CONC)Y, (AASC(3D),CTEMP, XRR4K), (
AASC(31),ANCU), CAASC(32),ANCV), {AASC(33),AVXS8V,X13K), (AASC(34),
AVYSY, X24K)

REAL M,MP,MPAR,MTIL

wewse ENO COMDECK YAQEQ o=

eewee END COMOECK YSTORE sevee

SEY UP THE LOOP OVER CELLS

CALL 8TARY
SET THE BOTTOM BOUNDARY VELOCITIES

1J8vVse3J

00 4@ Igl,Irt
GO TO (18,23,33),3IFLAG
CONTINUE
VTIL(IJ) @,
GO TO 4a
CONTINUE
vL(1lJ)aa,

GO TO 4@
CONTINUE
VP(1J)ea,
1JslJ+NQ
tJetJsy

O & W e

—O0®NEe WL WN -

SET THE LEFT AND RIGHT BOUNDARIES

DO 90 J=@,JPy
GO TO (5@2,6@,72),1FLAG
CONTINUE
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89 UTIL(IJImD,

9a UTIL(IJ+NQIB)®BO,
" GO Y0 8@

92 63 CONTINUE

93 UL(iJima,

% UL(3JeNQEB) RO,
95 GO YO 80

96 7@ CONTINUE

97 UP(lJ)aa,

98 UP(IJ+NQIB) @O,
99 80 CONTINUE

180 CALL LOOP

104 9@ CONTINUE

182 c

183 o SEY THE TOP BOUNDARY
184 c

108 00 §3a I=y,1Py
106 GO 70 (1223,118,128),1FLAG
187 188 CONTINUE

{08 VTIL(3J)wa,

189 GO TO 13@

1108 110 CONTINUE

111 VL(1J)=a,

112 GO TO 13a

113 128 CONTINUE

114 VP(XJ)sa,

118 138 IJmlJ+NQ

{16 c

11; g SEY THE UPPER RIGHTHAND CORNER U
11

119 1JulJeNQ

120 GQ TO (140,158,160),1FLAG
121 140 CONTINUE

122 UriLclJisn,

123 GO YO i7@

124 158 CONTINUE

125 UL (lJ)y=o,

126 GO 10 170

127 168 CONTINUE

128 UP(lJ)sa,

129 178 CONTINUE

13a CALL DONE

134 RETYURN

132 END

b A A A A A A d A A d Ad A A A A d Ad 2 J Q4 IR J Q1 J I AJ QI L LY LI LY YT I I I Y Y Y T Y Y YY)

SUBROUTINE CINIY

ROUTINE 70 CALCULATE GUANTITIES FOR YHE CYCLE PRINT ANO
INITIALIZE FOR YHE NEXT CYCLE

DRIGINALLY WRITTEN BY A, A,AMSOEN,LASL Te$

CUE W
anoorn
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MODIFIEDO AND OOCUMENTEQ BY JoLoNORTON,LASL T=3,1978

eveoww BEGIN COMDECK PARAM wenwe
COMMON/PCOM/NSCPY, ITABP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCP4,IFLMSZ

wemew ENO COMDECK PARAM em=ve

eweee BEGIN COMDECK YSTORE svece

wevew BEGIN COMDECK YAQDIM wesee

DIMENSION X (1) ,XPARC1),RC1),YPARCI),Y(1),MPARC1),UC1),UGCL),DELSMC
1 1),V(1),VG(1),ROC1),SIECL1),MP(1),RMP(1),RC8QC1),EC1),ETIL(1),RVOL
2 (1) oMCL),RMCLI, VP (1), PC1),PLCIY,UPCTIY,UTILCL),ULCTY,CACL),VTILCY)
3 ,VLCL),ROL(1)4AVXSEV(]),AVYSV(1),0LSROI(1),0L8R00(1),CAPGAM(1),TUQ
4 (1),81IGC1),TUS(1),GRROR(1),GRROZ(1),GRROP(1),TYUGVECC1),MTILCL),

8 CONCC(1),CTEMP(1),ANCUC1Y,ANCV(1),6REV(1),8Z8V(1),X13K(1),%X24K(1),
6 YI3K(1),Y24K(1),XRIIK(1),XR24K (1), OKLSM(1))AREAC(L)

vewwn END CDMDECK YAQODIM eonee

ewowe BEGIN COMOECK YAQRSC eevew
LOGICAL RESTRT,FILM,PAPER, TURB
REAL LAM,MU
COMMON/YSC1/AASC(NSCPY)
COMMON/YSC1/AASC(9600)
COMMON/YSC2/AA(1),ANC, A, ADFAC,ABM,B3,COLAMU,CYL,0R,DT,OTC,DYFAC,
1 DT0(1@),0T0C(10),0Y02,0708,0TP0OS,0TV,D2Z,EM18,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,GZP,1,1BAR,
3 IDTO,1J,1JM,1JP, IM1, IPXL,IPXR, 3PYB, IPYT, IP1,1P2,18C2,18CS,ITV,
4 JUNF,IXL,IXR,1YB,IYT,J,JBAR
COMMON/YSCR/JCENJP1,JP2,JP4, JUNF, JUNFO2,KX,LAM, PB,MU,NAME(8),
1 NCYC,NLEC,NPS,NPT,NQ,NQI,NQIB,NQT2)NSC)NUMIT, 2Z0R1G,OM, OMCYL,PXCONV
a »PXL,PXR,PY8,PYCONV,PYT,ROT,REZRON,REZSIE,REZYB,RIBAR,R]B/JB,
S FREZYT,FRE2ZY®,ROMFR, T, THIRD,NCLST, TOUT, TWFIN
COMMON/YSC2/TUQY, TUSI,NCS, TNEG, TNEGSV, TUSY, TURB,PTOP, PRIYE,PBOTH,
1 ILNG,NILNG,TP3,TUPOT,TOQ8AV,TK, 7Y, TUQGENG,EP1,8AV1,0LEVEL, T8, 18T,
2 VV'XCONV,XLSXR,YB'YCONV'YT,PTPOLD,DTSV,DTLAST,'IYDO,IYBO,YCNVLD'
3 XCNYLD,FIXRO,FIXLO,IXRO,IXLO, ISVW, JSVH,OMN, GMX, NMAX, JNM, T2, TLIM,
4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD,TE, OTR, TMASS,DTVSAY,DTCSAV, 10TV
$ »JOTV,I0TC,JDYC,CIRC, TXS,POTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM, 176G, JTG
6 pTMASSYV,WMAXEF,RMINEF, TSTRTD
COMMON/Y8€2/22
COMMON/YSCU/ITAB(ITABR)
COMMON/YSCA/1TAB(1300)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
vemens END COMOECK YAQSC sowew
vevew BEGIN COMDECLK YAQEQ ewowe
EQGUIVALENCE(AASC(1),)XsXPAR) ) (AASC(2),R)YPAR), (AASC(3),Y,MPAR), ¢
AASCCAY)UY, CAASC(S),V),(AABC(6))RO) ) (AASC(T7),DELSM,RCSQ,MP), (AASC
(8),E,ETIL,AREA,XR13K),
CAASCC(15),83E), (AASC(16),PMO,DKLSM,RMP)Y, (AASC(Y
J»RVOL), (AASCC1@))MpRM,VP), (AASCC11),P,PL,EP,UP), CAASCC(12),UTIL,
UL, PMX,PU), (AASCCLIZ),VTIL,VL,PMY,PV), (AABCC(14),0,C0,ROL), (AASC(1Y?
YoCAPGAM, UGY, (AABC(18),TUQ), CAABC(19),32G), (AASC(28),TUS), (AASC(
li)pGRROR!'gll'ctal)pGRRO Yo CAABCCR3),0L8R0I, YI18K), (AASC(24),G2Z8V
Y2 (AASC(3S),DLSROG,VE), (AASC(6),)GR8V), (AASC(27),GRROP,TUGVEE,
Y2UK), (AASC(Q8),MTIL), CAASC(29),CONC), (AASC(33),CTEMP,XRR4K), (.
AABC(31),ANCU)Y, CAASC(32)»ANGV), CAASC(3I3),AVXSY,X13K), (AASC(34),
AVYSV, X24K)
REAL M, MP,MPAR,MTIL
wevee END COMOEELX YAQEQ soeve

- OB R E NI -
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e=wewe END COMDECK YSTORE TT1L]
COMMON/EQNST/ROTHMP, ETMP, GMONE, CONCJ

INITIALIZE LOQP VARIABLES

POTEs@a,
TK'G.
TIisa,
UMOM.G.
VMOM=0,
TMASSVeTMASS
TMASSs0,
TUQENGE®,
CIRC=a,
TMAXSQ,
TGMxsa,
ITMza
ItGse
JTMs@
JTG=a

LOOP OVER ALL REAL ZONESTIN THE MESH

CALL STaARY

00 63 Jw2,JP!
00 S& I=1,IBAR
IPJslJeNG
IPJPRIJP+NQ

TMAX I8 THE MAXIMUM SIE OF ANY CELL IN THE MESH, IT IS FOUNQ
IN CELL 3TM,JTM,

IF(SIECIJYLE,TMAX) GO TO 1@
ITMet

JTMsJ

TMAX®RSIE(TJ)

TGMX IS THE MAXIMUM 8IE GRADIENT AND (ITG,J78) I8 THE CELL
IN WHICH IT OCCURS

CONTINUE
SAVAR(X(IPJ)oX(IJ)) 2224 (Y(IPJ)oY(IJ)Inn
SAVBS(XCIJPYeX(IJ))an2+(Y(IJP)wY (I J))nn2
SAVABSABSCSIE(IU)eSIE(IPJ))/SART(SAVA)
SAVONABS(SIA(IJ)eSIEC(IJP))/SQRT(SAVD)
SAVEAMAX1(SAVA,8AVB)

IF(SAV,LY,T6MX) GO TO 20

ItG=}

JYGmJ

TGMXe8AYV

CONTINUE

CALCULATE THE CIRCULATION ARQUND THE PROBLEM BOQUNODARIES
IF(1,EQ,1) CIRCRCIRCB,Su(V(IJI+V(IIP)Ia(Y(IJIPYIeY (1))

IF(ILEQ,IM1) CIRCACIRCoB,Se(V(IJ)+VIIJP)YIA(Y(IJP)=Y(IJ))
IF(JL,EQ,3) CIRCmEIRC®B S+ (UCISI+UCIPII) #(X(IPJIeX (1))




121
122
133
124
128
126
127
128
129
130
134
132
133
134
135
136
137
138
139
{ua
141
142
143
144
145
146
167
148
149
150
151
152
153
184
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

(s Xats 22

OO0

00 [a X s XoaX gl 3300 OO OO

SO0 OO OO

(oY o] [2 XXz}

IF(J.EQ,JBAR) CIRCWCIRC+E,5+(UCTJ)+UCIPII)I#(X(IPI)oX(1J))

XMSENG IS THE MASS IN CELL I,J
TMASS IS THE TOTAL PROBLEM MASS

XMSENGSRO(IJ) /RVOL(1Y)
TMASSSTMASS 4 XMSENG

SPENGK I8 THE SPECIFIC KINETIC ENERGY OF CELL I,V

SPENGK®0, 125« (U(IPJ)#22+UCIPIP)I w2 24UCIJP)an2+4UC TSI #22eV(IPJI) an2eV (
1 IPJP)#22+eV(IJP)2a2+V(1J)242)

TK I8 YHE TOTAL KINETIC ENERGY IN THE PROBLEM
TKSTK4SPENGK#XMSENG
T I8 THE YOTAL INTERNAL ENERGY IN THE PROBLEM
TISTI+XMBENG#SIECLJ)

UMOM AND VMOM ARE THE RADIAL AND AXIAL TOTAL MOMENTA,
RESPECTIVELY

UMOMBUMOM+8 , 25« XMEENG* CUCIPJ)+UCIPIP) +UCTJIRI+UCEJ))
VMOMBVMOM+@, 252 XMSENGA (V(IPJ)+V(IPJPI+V(IJIPI+V(IJ))

POTE 18 THE TOTAL GRAVITATIONAL POTENTIAL ENERGY (WITH Gei,),
NOTE THAT VERTEX Y¥§ AND MASSES ARE USED,

POTERPOTE4Y(1JY/RM(IJ)
ADO THE JaJP2 VERTEX INTO THE POTENTIAL ENERGY

IF(J,EQ,JP1) POTERPOTE+V(IJP)/RM(IJP)
IF(TURB) TUGENGETUBENG+TUOC(IJ)#XMSENG

NEW PRESSURE MUSY BE CALCULATED, P ARRAY CURRENTLY HDLOS
VELOCITIES OUE .TO EQUIVALENCING OF P WITH UP,

PUT A LOWER BOUND OF ZERO OGN THE SIE
SIETmAMAXI(SIE(IJ)Y,B,)

GO GET THE CELL GAMMAel

ROTMPSRO(1J)

ETMPRSIET

CONCJsCONC(1J)

CALL AIR

GM1sGMONE

COMPUYE PRESSURE
P(IJ)=GMI#ROTMPASIET

SET PRESSURE OF BOTTOM FICTITIOUS ROW USING GAMMA OF CELLS ABOVE
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178
179
180
181

182
183
184
185%
186
187
188
189
19@
191
192
193
194
195
196
197
198
199
200
201

282
203
204
208
206
287
208
229
210
211
212
213
214
215
216
217
218
219
220
221
222
23
224
22%
226
227
228
229
230
231

232
233
234

OO Oan OO0 OO (2 X2 X2 N3

(2 ¥s Xz XaNakKel 3000

OO0 OO0

la

4a

sa

6a

IF(J.EQ,2) P(IUM)RGMIaRO(IJM)ASIE(IJM)

SEY PRESSURE OF TOP FICTITIOUS ROW USING GAMMA OF CELLS BELOW
IF(J.EQ,JP1) PC(IJPINGMI+ROCIJPINRSIE(TIJP)

SEE IF WE ARE PROCESSING THE RIGHTMOST REAL COLUMN
IFCI.NE,IBAR) GD TO 4o

YES,

SET PRESSURE OF RIGHY FICTITIOUS COLUMN USING GAMMA OF CELLS
TO THE LEFY

PCIPJYSGMI#RO(IPJI)I#SIE(IPI)

SEE IF WE ARE PROCESSING THE BOTTOM REAL ROW
IF(J.NE,2) GO YO 3@

YES,

SET PRESSURE OF BOTYOM CELL IN RIGHY FICTITIOUS COLUMN USING
GAMMA OF CELL (IBAR,2)

IPJM=IJM+NQ
P(IPJM)RGMI«RO(IPIM)*BTECIPIM)
GO 70 4o

CONTINUE

NG, SEE IF WE ARE PROCESSING THE TOP REAL ROW,
IF(J.NE,JP1) GO YO 40
YES,

SET PRESSURE OF UPPER CELL IN RIGHT FICTITIOUS COLUMN USING
GAMMA OF CELL (IBAR,JP1)

P(IPJPISGMIARO(IPIP)IASIE(IPJIP)
CONT INUE

1J=lPJ

IJPalJBP+NO

1JMsIJM+NG

CONTINUE

AOD THE ImIP1 VERTEX INTO THE POTENTIAL ENERGY
POYE®SPOTE+Y(IJ)/RM(1J)

ADO THE (IP1,JP2) VERTEX INTO THE POTENTIAL ENERGY
IF(J,EQ,JP1) POTERPOTE+Y(IJP)/RM(IJP)

CALL LOOP
CONTINUE



235
236
237

CALL DONE
RETURN
END
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SUBROUTINE CONTOR(CILOG,ITITLE,NWT)
ROUTINE FOR DOING CONTOUR PLOTS IN YAQUI

ILOG 318 @ IF LINEAR CONTOUR INCREMENTS ARE TO BE USED
ILOG I3 1 FOR LOGARITHMIC CONTOUR INCREMENTS

ITITLE I8 THE HOLLERITH YITLE TO BE USEQ ON THE PLOT
NWT 18 THE NO, OF COMPUTER WOROS IN THE TITLE

THE QUANTITY TO BE PLOTTED IS FOUND IN CQ

ORIGINALLY WRITTEN BY A A AMSOEN,LASL Te3
MODIFIED ANDO OOCUMENTED BY J,L NORTON,LASL Te3,197%

orove B!GIN COMOECK PARAM (X X))
COMMON/PCOM/NSCP1,ITABP, ITABXP, ITABYP, IPFB8,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCPY,IFLMBZ

esevwe ENO COMDECK PARAM wovws

vevew BEGIN CQMOECK YSTORt LA dd A

weows BEGIN COMOECK YAGDIM evvee

OIMENSION X(1),XPARCII,RC1I,YPARC1),Y(1),MPARC1),UC1),UG(1),0ELSM(
1 1),V(1)sVGC1),ROC1),SIECI),MP(1),RMP(1),RC8GC1),EC1),ETELC1),RVOL
e (1)'M(1)'RH(1)'VP(1)'P(1)'PL(1)'Upti)0UTIL(1)'UL(1)'CH(1)'VT!L(1)
3 'VLtl)'ROL(l)'AVXSV(1)'AVYSV(1)'DLSROI(1)'DLSR°Q(1)'CAPGAN(1)'TUO
4 (1)¢836GC1Y,TUSC1),GRROR(1),GRROZ(1),GRROP(1),TUGVEC(1),MTEL(1),

S CONCCEY,CTEMP (1), ANCUCL)»ANCVC1Y,GRSV(1),BZ8V(1),X13K(1))X24K(1),
6 YISK(1),Y24K(1),XRIIK(1),XRRUK(1),DKLEMC1),AREACY)

wwven END COMOECK YAQOIM eveve

eveeve BEGIN COMDECK YAQSC wonge

LOGICAl RESTRT,FILM,PAPER, TURB

REAL LAM,MY

COMMON/YSC1/AASC(NSCP1)

COMMON/YSC1/AASC(96003)
COMMON/YSC2/AAC1),ANC,AB,ADFAC,AOM,B0,COLAMY,CYL,OR,DY,07C,0TFAC,
1 0OTOC1@),DTOCC1@),0T02,DT08,DTPQS,0TV,0Z,EM18,EPS,FIPXL,FIPXR,
Z F!PYB'FIPYT'FIXL'FIXR'FIYB"IYT'PRE!XR'GR'GROVEL'GZ'GZP'I'!BAR'

3 107C,1J, 1M, 1JP, IML, IPXL,IPXR, IPYB, IPYT,IP1,1P2,18C2,38C3,1TV,
4 IUNF, IXL,IXR,1YB,1YY,J,JBAR
COMMON/YSCR/JCEN,JP1,3PR,JPa, JUNF JUNFO2,KXT,LAM, L LPB, MU, NAME(B),

{ NCYC,NLC,NPS,NPT,NO,NOS,NQIB,NOIQ,NBC,NUMIT, ZORIG, OM, OMCYL,PXCONV
2 ,PxL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REYSIE,RE2YB,RIBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLET, TOUT, TWFIN
COMMON/YSCR/TUQY, TUSL,NCO, TNEG, TNEGSY, TUSY,; TURB,PTOP,PRITE,PROTH,
{ ILNG,NILNG,TP3,TUPOT,TDGSAV,TK, 1], TUQGENG,EP§,3AV1,QLEVEL, TG, 8T,
2 YV, XCONV,XL,XR,YB,YCONV,YT,PTPOLO,DTS8V,DTLAST,FIYBO, IYBO, YENVLOD,
3 XCNVLD,FIXRO,FIXLO, IXRO,IXLO, ISVW,JBVN,QMN,QMX, WMAX, JNM, T2, TLIM,
4 ROMFXR,ROMFYY,ROMPYS, JOUMP, THTYHRD, TE,OTR, TMASS,D0TVSAV,0TC8AYV, IDTV
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OO0

OO0

1@
20

3 ,JOTV,10TC,JDTC,CIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, 3TM, JTM, ITG, JT6

6 ,TMASSV,WMAXEF,RMINEF, TSTRTD

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YS(CU/ITAB(1300)

COMMON/YSCS/RESYRT,FILM,PAPER, IPD, IFO

wevew END COMDECK YAQSC (12X 11

weeee BEGIN COMOECK YAQEQ LA L] ]

EQUIVALENCECAASCC(1),X»XPAR), (AASC(2),R,YPAR) ) (AASC(3),Y,MPAR),(
AASCCUI)UY, CAASC(S), V), CAASC(6),R0O)» (AASC(T7),0ELSM,RCSQ,MP), (AASC
(B),E,ETIL,AREA, XR13K),
CAASC(15),31E), (AASC(16),PM0,0KLEM,RMP), (AASC(Y
YoRVOL)y CAASCC1B),M,RM, VP), CAASCC11),P,PL,EP,UP), (AASCC12),UTIL,
UL,PMX,PU), (AASCC(13),VTIL,VL,PMY,PV), (AASC(14),Q,C0,R0L), (AASC(17
Y»CAPGAM,UG)Y, CAASG(18),TUQ)Y, CAASCC19),81G), (AASC(2@),TUS), (AASC(
21),GRROR), (AASC(22)»GRROZ), (AASC(232,0L8ROY, Y13K), (AASC(24),GZ8V
s CAASC(25),0L3R0G,VG), (AASC(26),GRSV), (AASC(27),GRROP, TUGVEC,
Y24K), CAABC(28),MTIL), (AASC(29),CONC), (AASC(30),CTEMP,XR24K), (
AASC(31),ANCU),» CAASC(32),ANCV), CAASCC(I3)pAVXSV,X13K), (AASL(34),
AVYSV, X24K)

REAL, M,MP,MPAR,MYT1IL

ewveww ENDO COMDECK YAQBEQ LL LA

wewwew END COMOECK YSTORE LA d A4 J

werwve BEGIN COMOECK ASTORE eoeve

COMMON/ASTC/AT(163),FT(108)

OIMENSION IX1¢1),2Y8C1),IX2C1),2Y2C1),XC0C1),YCOC1),CONC(Y)

EQUIVALENCECAT, IX1),CATC2)»3X2)o CATC3) oY1) (AT(4),1Y2),(AT(S),XCO

1 YsCAT(9),Y(C0),(FT,CON)

0O WNEWN -

wewew END COMOECK ASTORE venve
evevwe BEGIN COMOECK PCALL LA bl d
COMMON/PCALLC/XCONVP, YCONVP,YUP,YLB
wewes END COMOECK PCALL eveee

OIMENSION BCO(CR),ITITLE(Y)

DIMENSION ILABEL(26),IPLBL(26)

DATA ILABEL/IHA, 1HB, 1HC, 1HO, 1HE, 1HF, 1HG, 1HH, 1H]I, 1HJ, 1HK, {HL, 1 HNM,
1 {HN,1HO)1HP, 1HQ, 1HR, 1H8, IMT, 1HU,) 1HV (1 HNW, 1 HX, 1 HY, 1 HZ/

OATA SPLBL/17,18,19,20,21,22,23,24,2%5,33,34,3%,36,37,38,39,40,41,
1 56,%1,52,%3,54,5%,56,57/

DATA 8CO/1H /

FIND THE MINIMUM AND MAXIMUM (QMN ANO QMX) OF THE QUANTITY
TO BE PLOTTED

GMNmy E30Q

QMXgeQMN

CALL STARY

DO 29 J=2,JP1

00 10 fei,IBAR
GMNIAMINL (COCXJ),QMN)
OMXwAMAX1C(COCT),QMX)
1J=1J+NG

CALL LOOP

CONTINUE

SET THE CONTGUUR INCREMENT, THE BASIC ALGORITHM IS BASEQ ON
THE DESIRE YO HAVE 7H& CONTOUR INCREMENT AN INTEGRAL POWER
OF TWO AND THE CONTOURS THEMSELVES INTEGRAL MULTIPLES OF
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BN RS WA —

152
153

157
158
159
160
161

PO OO0 (2 X2 X2lcEal

DDA OO0

(2 Ka el

300

o0

la

40

62

78

8a

9a

THIS POWER OF TWO, THESE FACTS INSURE THAT TWO PLOTS
VERY NEARLY YHE SAME WILL HAVE EXAQTLY THE SAME CONTOUR
VALUES, FIRSY MAKE AN INITIAL GUESS FOR THE CONTQUR
INCREMENT (DQ) SO THMAT THERE ARE AY LEAST TEN CONTOURS,

DQu{QMX=QMN} /13,
IF THE INCREMENT 18 ZERO OR NEGATIVE,BYPASS THE PLOY
IF(OG,LE.3,) RETURN

FINO A POWER OF TWO JUSYT LESS THAN 0G BUT AT LEASY 2#re33
(WHICH IS ABOUT 10%seid)

TESTm2, 44 (=32)

CONTINUE

IF(TEST,GE,DQ) GO TO 4a
TESTw2,#TEST

GO 7O 3@

CDNTINUE

SET THE CONTOUR INCREMENT TO IT
0Q=,S+TEST

NOW OETERMINE THE CONTOUR VALUES, K WILL BE THE FINAL NOQ,
OF CONTOUR3, THE FIRST CONTOUR IS THE NEAREST INTEGRAL
MULTIPLE OF 00 LESS THAN QMN,

CONTINVE

ITESTRQOMN/DR

IF(ITEST,.LT.B) IYESTEITESTw|
CON(1)BFLOAT(ITEST)I*DQ

00 68 K=2,27

IF(CPN(Ke1) ,GT,QMX) GO YO 7@
IF(K,E0,27) GO T0 60
CON(K)=CON(Ke1)+00

CONTINUE

TOD MANY CONTOURS, GO INCREASE 0Q AND TYRY AGAIN,
GO 70 8@

CONTINUE
KaKe{

IF THERE ARE MORE THAN 20 CONTOURS, INCREASE DQ AND GO CALCULATE

THE CONTOURS AGAIN,

IF(K,LE,28) GO TO %@
CONTINUE
Dom2,4D0
GO TO sS@
CONTINUE

ADVANCE THE FILM YO THE NEXT FRAME
CALL AOVI(Y1)
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162
163
164
165
f66
167
168
169
178
171
172
173
174
17%
176
177
178
179
18@
181
182
183
184
18%
186
187
188
189
19@
191
192
193
194
195
196
197
198
199
20a
281
2ne
2a3
224
2as
286
a7
2a8
2a9
1@
211
21e
213
214
215
216
217
218

OO0 OO0

(2 RsXal

AR ION [2X2 22

[s XaNeXe]

OO0 OO0 (e Ko Nalal

ide

SET THE HEIGHT OF THE FIRSY LINE OF THE CONTOUR LABELS
CALL LINENT(6)
LIST THE CONTOURS ON THE PLOT

00 108 KKei,K

WRITE(IFOD,288) ILABEL (KX),CON(KK)
CONTINUE

WRITE(IFD,268) QMN,QMX

LABEL THE TYPE OF PLOT

CALL LINCNY(58)
WRITE(IFD,27@) (ITITLECY), T81,NWT)
WRITE(IFD,29@) JNM,NAME,T,NCYC

PUT CONTOUR INFORMATION OUT TO CYCLE SUMMARY

IPDX=6
WRITECIPOX,288) (CITITLE(I),Ix1,NKWT)
WRITE(IPOX,333) QMN,QMX,CON(C1),CON(Kel},D0

LOOP TO OO0 THE ACTUAL PLOT

CALL SYARY PULLS IN ROWS 1,2,AND 3 ANO LEAVES IJ POINTING AT
ROW 2

CALL SYART
00 24@ J=m2,JBAR

CALL LOOP AT THIS POINT SHIFTS THE ROWS IN SCM UP ONE 80 THAT
1J POINTS AT ROW J+#1 INSTEAD OF ROW J

CALL LOOP

00 230 I=i,IM}
IPJ=1J+NO
IPJMEIJM+NG

Ns® SIGNIFIES THAT XCO AND YCO HAVE NOT BEEN COMPUYED FOR THIS
1 AN J

Nz @

LOOP OVER ALL OF THE CONTOUR VALUES

00 22@ KKai,K

SET FLAGS,

CONSIDER THE FOUR CELLS (I1,J),(1+¢1,J),(1,J¢1)s ANOD (I+1,J¢})
ANO LET THEM BE DENOTED CELLS 1,2,3,AND 4,RESPECYIVELY,
THEN,KN 18 ZERQ IF THE QUANTITY YO BE PLOTTEO IN CELL N
ISGREATER THAN THE CURRENT CONTOUR VALUE, ANO 1 IF

THE QUANTITY Y0 BE PLOTTED IS8 LESS THAN OR EQUAL YO
THE CURRENT CONYOUR VALUE,




219
220
221
222
223
Q24
225
226
227
228
229
23
231
232
233
234
235
236
2%7
238
239
240
4l
au2
243
244
2us
246
247
248
249
2sa
281
252
253
asy
258
256
257
256
2%9
260
261
262
263
264
26%
266
267
269
269
270
271
272
273
274
275

oOO0n

OO0 OO

QOO OO0 OO0 0

110

120
13a

NOTE THAY WHAT 18 BEING CONSIDERED I8 THE QUAORILATERAL FORMED 8Y
CONNECTING THE CENTERS OF THE FOUR CELLS IN THE DROER
felelele], LET THIS BE KNOWN A3 THE CURRENT CONTOUR AREA,

King

K2w@

K3%n

K4m@

IF(CO(IJM).LE.;ON(KK)) Kimi
IF(COCIPJIM) LE,CON(KK)) K2al
IF(CQCIJ) LE,CON(KK)) K3aif
IF(COCIPJ)LE,CONCKK)) KUsy

IF ALL THE FLAGS ARE | OR @, THEN THE CURRENT CONTOUR 18 EITHER
GREATER THAN OR LESS THAN OR EQUAL TO THE PLOT QUANYITIES
AT ALL FOUR CORNERS OF THE CURRENT CONTOUR AREA, THUS,THE
CURRENT CONTOUR DOE§ NOT CROSS THE CURRENT CONTOUR AREA,
GO ON TO THE NEXT CONTOUR,

IF(KI#K24KSaK4,NE, B, OR,K1+K2+KI+KU,EQ, @) GO TO 220

CALCULATE THE CENTERS OF CELLS 1,2,3,ANC 4 (THE VERTICES OF THE
CURRENT CONTOUR AREA) IF THIS HAS NOT ALREAOY BEEN DONE,

IF(N,GT,3) GO TO 130

1JBmwIJM

1JAsYJ

b0 12a JJ=i,2

00 11 Il=y,2

IPJBaIJB+NG

IPJARTIJAENG

NuN+ 1

XCO(N)IS, 25+ (X (IPJIBY+X(IPJAY+X(IJAI+X(IJB))
YCO(N)® 254 (Y (IPJUB)+Y(IPJAY+Y(TIJA)+Y(IJB))
YJARIPJA

1JBslPJB

1JBwld

1JAs1JP

CONTINUE

DETERMINE WHICH SIDES OF THE CURRENY CONTOUR AREA THE CURRENT
CONTOUR CROSSES,

LL COUNTS HOW MANY SIDES THAT HAVE RBREEN POUND 70O BE CROSSED

LLea

SEE IF THE LEFY SIDE I8 CROSSED

IF(K1eK3,NE,{) GO TO 140

YES, IC1 ANQO IC2 ARE THE VERTEX NUMBERS OF THE CURRENT CONTOUR
AREA THAY BOUNO THE SIDE CROSSEOQ, IJ1 AND 1J2 ARE THE INDICES
OF THE MESH CELLS CONTAINING THESE VERTICES,

ICimt
1C293
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276
ar?
278
279
288
281
ase
283
284
285
286
287
288
289
298
291
292
293
294
29%
296
297
298
299
laa
301
382
3a3
a4
305
186
a7
308
ya9
318
128
312
313
314
315
316
317
118
319
32a
321
322
323
3ad
325
326
327
328
329
1@
kX3
332

oo o000 [aX2 Xa)

anmon

aoon

(s Xe NaNa Nl OO aon

(s Xs N Xel

140

15@

160

170

IJimlJM
1J2s}J

GO SET UP PLOT COORDINATES FOR THIS CROSSING
GO TO 17@

SEE IF THE BOTTOM IS CROSSED By THE CONTOUR
IF(K1+¢K2,NE,1) GD TO 158

YES

1Ci=y

1C2s=2

1Jis3JM

I1J2=IPJM

GO TO 7@ .

SEE IF RIGHT I8 CROSSED

IF(K2+KU4,NE,1) GO TOQ 1608
ICi=2

1C2»y

1JisIPJM

1J2slPJ

GO TO 7@

SEE IF TOP 18 CROSSED

IF(K3+K4,NE, 1) GO TO 228

ICi=n3

I1C2=4

1Ji=lJ

1J2nirPJ

INCREMENT THE NO, OF SIOES CROSSED

LisLi+!

CONTOUR LIES BETWEEN CQ(IJ1) ANO COC(IJR), CALCULATE HOW FAR
ALONG THE LINE CONNECTING VERTICES 31C1 AND IC2 THE
INTERSECTION SHOULO AGTUALLY LIE,

XX®(CONCKK)=CO(1J1))/(CQ(IJIR)=CO(LJL))

IXLCLLY AND IYL(LL) ARE THE RASTER COORDINATES OF THE POINT OF
INTERSECTION OF THE CONTOUR ANO THE CONTOUR AREA 810OE
FOR INTERSECTION LL

IXTCLLISPIXLH(XCOCICT1)+XX% (XCO(IC2)eXCOCICT)IoXL)*XCONV
IVICLLYNFIYB+(YCOCICI)+XX2(YCOCIC2)mYCO(IC1))IwYLBI#YCONY

IF FOR SOME REASON THE INTERSECTION POINT LIES QUTSIDE OF THE
PLOYTING RECTANGLE, IGNORE THE INTERSECTION

IPCIYLCLL) GT,21YB,0R, IYI(LL),LT,EYT) GO YO 210



333
334
33%
336
3137
338
339
340
341
42
343
344
345
346
347
348
349
35@
381
3152
353
154
355
356
357
358
359
60
361
362
363
J6l
369
366
367
368
369
370
37
372
373
374
375
376
377
378
379
380
381
3182
3813
384
385
386
3187
388
389

DO

TIOO0O0O0 OO0

o000 o000

OO0

o000

18a

190

208

21a

220

23a
a4n

asn
260
27a
28a
29@a
Saa

IFCIXICLLY o LT IXL,OR.CIXICLLY(GY,IXR)) GO TO 210

IF ONLY ONE INTERSECTION HAS BEEN LOCATED,GO BACK ANO LOOK
FOR ANOTHER

IF(LL,GE,2) GO TO 2@0
CONTINUE

IF ICin2,RIGHT SI0E WAS INTERSECYED LASY, GD BACK AND GEY
THE TOP SIDE, IF IC1=3,TOP SIOE WAS INTERSECTED LAST,
ALL SIOES HAVE BEEN CHECKED, GO ON TO NEXT CONTOUR,

G0 TO (19@,16@,220),1CY

ICiay, EITHER LEFT OR BOTTOM WAS LAST INTERSECTED, IF BOTTOM
(1C222), GO BACK AND CHECK THE RIGHT, IF LEFT (IC2=3),
GO BACK ANO CHECK THE BOTTOM,

CONTINUE

IF(1C2.EQ,2) GO YO 1%@
GO TO 4@

CINTINUE

TWO SI0ES HAVE BEEN CROSSED, CONNECT THE POINTS OF
INTERSECTION,

CALL ORV(IX1,1Y1,1X2,1Y2)
PLOT THE LABEL ON THE FIRST INTERSECTION PQINT

CALL PLTCIX1,1Y1, IPLBL(KK)Y)
CONTINUE

START ON A NEW INTERSECTION PAIR IF BOTTOM WAS LAST SI0E
CHECKED, OTHERWISE,THERE ARE NOT TWO POSSIBLE INTERSECTIQNS
LEPT SO WE ARE OONE,

LiL=B

IF(1J2,EQ,IPJIM) GO TO faa
CONTINUE

I1JMsIPJM

1Js1PJ

IJP=IJP+NO

CONTINUE

ORAW THE PLOT FRAME AND LABEL 1T

CALL TICBOX
RETURN

FORMAT(108XA1,2X1PE1G,3)

FORMAT (98X3HOMN,2X1PE1@,3/98X3HOMX,2XE10,3)
FORMAT(1M ,8A18)

FORMAT(1H , {6HCONTOUR PLOT OF ,6A18)

FORMAT('H ,uXA10,8A1@,3X2HTs,1PR12,9, 1X6HCYCLES,19)

FORMAY (SH MINaiPE12,5,5H MAX=£12,5,3H LeE12,5,3H HaB12,5,/1H ,16X

1 4H 00=E12,%8)
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39@ END

; SUBROUTINE DEFINE
¢

3 ¢ ROUTINE TO INITIALIZE PROBLEM INPUT VARIABLES

4 ¢

L] ¢ WRITTEN BY J, L. NQRTON,LASL Te3,1974

6 c

7 * eweew BEGIN COMDECK PARAM eveww

8 COHMON/PCOM/NSCPlplTABP'XTABXP'ITABYP'IPFB,NP!,NPZ,NLCP!,NLCFR'

9 1 NLCPS,NLEPU4, IPLMSZ

1@ * eneee END COMDECK PARAM eonww

11 * eewvww BEGIN COMOECK YAQSC Ladad

12 LOGICAL RESTRY,FILM,PAPER, TURS

13 REAL LAM,MU

14 c CQMMON/YSC1/AASC(NSCPY)

15 COMMON/YSC1/AASC(96003)

16 COMMON/YSC2/AA(1),ANC,AB,ABFAC,ABM,B0, COLAMU,CYL,DR,DT,DTC,DTFAC,
17 {1 0TQ(18),D0TOC(1@),0T02,0708,0TPOS,DTV,0Z,EM10,EPS,FIPXL,FIPXR,

18 2 FIPYB'FIPYT"IXL,FIXR,FIYB,FIYT,FREZXR'GR'GRDVEL;GZ,GZP'I'IBAR'
19 % 1070,1J,1JM,1JP, IM1, IPXL, IPXR,IPYB, JRYT,IP1,1P2,18C2,I8C3,1TyV,
2a 4 IUNF, IXL,IXR,1YB,1YT,J,JBAR

21 COMMON/YSCA/JCEN, JP1,JP2,JPd, JUNF, JUNFOR,KXT,LAM, LPB, MU, NAME(8),
22 1 NCYC,NLC,NPS,NPT,NQ,NGI,NGIB,NG]2,NSC)NUMIT,ZOR1IG,OM,OMCYL,PXCONY
e3 2 ,PXL,PXR,PYB,PYCONV,PYY,ROT,REZRON,REZSIE,REZYEA,RIBAR,R1IBJB,

24 3 FREZYT,FRE2YB,ROMPR, T, THIRD,NCLST,TOUT, TWFIN

es COMMON/YSC2/TUQL,TUSI,NCO, TNEG, TNEGSV,TUSV, TURB,PTOP,PRITE,PBQOTM,
) 1 ILNG,NILNG,TP3,TUPDT,TOGSAV,TK, T3, TUGENG,EP1,8AV],QLEVEL,TQ, 18T,
27 2 VV,XCONV,XL,XR,YB, YCONV,YT,PTPOLD,DTSV,O0TLAST,PIYB0,1YB0,YCNVLD,
28 3 XCNVLO,FIXRO,FPIXLO, IXR0O, IXLOD, ISVW,JSVW,QMN, QMX, WMAX, JNM, T2, TLINM,
29 4 ROMFXR,ROMFYT,ROMFYB, JOUMP, THTHRD, TE,DTR, TMASS,OTVSAV,DTCSAV, DTV
34 s ,JDTV,101TC,JOTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, I1TM, JTM, 176,JTG
L} 6 »TMASSV, WMAXEF,RMINEF,TSTRTO

32 COMMON/YSCR/22

313 c COMMON/YSC4/ITABCITABP)

34 COMMON/YSC4/1ITAB(1008)

35 COMMON/YSCS/RESTRT,FILM,PAPER,IPD, IFD

36 * evewnw END COMDECK YAQSC veosvw

37 c MU AND LAM ARE THE VISCOSITY COEFFICIENTS

38 c
39 MU=@,
4e LAMy,6
41 c
42 o OM IS THE PHASE TWO ITERATION RELAXATION PARAMETER OMEGA
43 €
44 OMm1i,
4 ¢
46 c EPS 1S YHE PRESSURE ITERATION GONVERGENCE CRITERION
47 ¢

48 EPSsi Ee5

49 ¢
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GR 18 THE RAOIAL COMPONENT OF THE BODY FORCE FELT BY THE ENTIRE
PROBLEM

GR=3,

GZ 18 THE AXIAL COMPONENT OF THE BODY FORCE FELY BY THE ENTIRE
PROBLEM (USUALLY GRAVITY IN THE «2 DIRECTION)

GZe=9883,

FREZXR 18 THE RAYIQ OF ZONE ORe8 AS ONE MOVES AWAY PROM
YHE REGION OF CONSTANT ZONING TOWARO THE RIGHT BOUNOARY

FREZXR={,

FREZYY 18 THE RATIO OF ZONE O2e8 AS ONE MOVES AWAY FROM
THE REGION OF CONSYANT 20NING TOWARD THE TOP BOUNOARY

FRE2YTni,

FREZYB I8 THE RATIO COF ZONE DZe8 A3 ONE MOVES AWAY FROM
THE REGION OF CONSTANT 20NING TOWARD THE BOTTOM BOUNOARY

’REZYB".
Y8 I8 THE ACTUAL BOTTOM OF THE GRID
YB=S,

REZYO 18 THE CENYER OF THE REGION OF UNIFORM ZONING, EITHER YB OR
REZYO MAY BE SPECIFIEQ,

REZY®=Q,
REZRON I8 THE INITIAL OENSITY OF THE AMBIENT ATMOSPHERE AT Z=mREZY@

REZRONS , 004

4
REZSIE 18 THE SPECIFIC INTERNAL ENERGY OF THE AMBIENT ATMOSPHERE
REZ31Em2,E10

IBAR I8 THE NUMBER OF REAL ZONES IN THE RAOIAL QIRECTION
1BAR=Q

JBAR I8 THE NUMBER OF REAL ZONES IN THE AXIAL DIRECTION
JBAR®RO

IUNF 18 THE NUMBER OF UNIFORM ZONES IN THE RADIAL OIRECTYION
IUNFRO

JUNF 18§ THE NUMBER OF UNIFORM ZONES IN THE AXIAL DIRECTION
JUNFn0
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187
188
189
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
{40
181
142
143
144
148
146
147
148
149
152
1814
152
153
184
155
1%6
187
188
159
160
161
162
163

DO OANON QIO OO0 (2R Xz Xo N3] OO0 OO0 00 ODOOO

BN DTTOOOOON

JCEN IS THE J VALUE ABOVE AND BELOW WHICH THERE ARE AN EQUAL
NUMBER OF UNIFORM ZONES

JCEN=Q

OR I8 THE UNIFORM RARIAL MESH SPACING
DRua,

0Z 318 THE UNIFORM AXIAL MESH SPACING
DZsa,

CYL I8 THE GEOMETRY INDICATOR, CYL=3, FOR CYLINORICAL GEGMETRY
a8, FOR PLANE (8LA8) GEOMETRY

CYLI!.

GROVEL 18 THE REZONE INDICATOR, GROVE(_mp, FOR RKULERIAN
=y, FOR LAGRANGIAN
82, FOR ALE

GROVEL=?2,

ANC 18 THE NODE COUPLER CONSTANY

ANCw,25%

AGFAC I8 A FACTOR USED IN CALCULATING THE COURANT TIMESTEP
AGFACE, 2

AB,ABM,AND B@ ARE REZONE COEFFICIENTS WHICH DETERMINE THE TYPE OF
DIFFERENCING USEO IN CALCULATING THE FLUXING TERMS, AG APPLIES
YD THE MOMENTUM EGN,AGBM TO THE MASS ANO ENERGY EGQNS, AND
B@ TO ALL THREE, SOME EXAMPLES OF THEIR SIGNIFICANCE ARE
AOw@,,B0s@,, CENTERED DIFFERENCING
AGs1,,B089,, FULL OONOR CELL
AGed,,B0m2,, INTERPOLATED DONOR CELL,
NOTE THAT THE EGNS ARE UNSTABLE IN THE FIRST CASE,

ADw,1{
AGM= 1y,
Bawa,

KX} 18 A PARAMETER GQVERNING THE TREATMENY OF VISCOSITY,

KXxTwy ALLOWS MU ANO LAM TO BE YREATEO A3 NUMERICAL
VISCOSITY COEFFICIENTS

KXIwD ALLOWS MU AND LAM TO BE TREATED AS TRUE AHYSICAL
VISCOSITY COEFFICIENTS

KXxIwel CAUSES TO CODE TO CALCULATE 178 OWN NUMERICAL
VISCOSITY COEFFIC?ENTS BASEQ ONLY UPON THE
RESTRICTION THAT THE RATIO QF THE MU AND LAM
COMPUTEQ INTERNALLY BY THE COOE IS EQUAL YO
THE RAYIO OF THE MU AND LAM READ IN




164
165
166
167
168
169
170
174
172
173
174
175
176
177
178
179
180
181
182
183
184
188
186
187
188
189
199
191
192
193
194
19%
196
197
198
199
200
201
2082
203
284
20s
206
207
208
209
210
211
212
213
214
218
216
217
218
219
220

OO OO ODO0 o000 DI OO0 DO

oo (s RaXgl DONOO0O

10

KXlgwty

GZP 18 THE BODY FORCE FELT BY THE PARTICLES, IT IS NOT NECESSARILY
EQUAL T0 G2,

GZPee980@,

TORIO IS THE NO, OF FIREBALL RADI1 TO HOLO THE OUTER BOUNDARY
AWAY FROM THE FIREBALL

I0RIG=6,
T 18 THE PROBLEM START TIME

Tsa,

OT I8 THE INITIAL TIMESTEP

0Ts,2314

NCLST 18 THE CYCLE NO, AT WHICH TO HALT THE RUN
NCLST=99999

TWFIN I8 THE REAL TIME AT WHICH TO TERMINATE THE RUN
TWFIN®1 E30

OTO AND OTOC ARE OUTPUY PREQUENCY CONTROL ARRAYS, IF T,LE,DTOC(1),
EQITS AND PLOTS OCCUR EVERY DTO(1) PROBLEM SECONQS, IF
DTOC(Iw1) LT, T, LE,DTOC(I), THEN OQUTPUY DCCURS EVERY 070(1)
PROBLEM SECONDS, A MAXIMUM OF 1@ DTQ,DTOC PAIRS MAY BE
SPECIFIED,

OT0(13%1,

DTOC(1)m],E30

00 18 11=2,10

0T0(11)mB,

oToc(Il)sa,

NCQ IS THE CYCLE ON WHICH TURBULENCE IS TO BE SEEOED, IF NCO IS
LESS THAN @,THERE 18 NO TURBULENCE,

NCOme|

IF TURB 18 ,FALSE,,THE TURBULENCE IS fURRENTLY OFF
TURB= ,FALSE,

GLEVEL,TUQY,TUSI,ANDO TQ ARE ALL TURBULENCE QUANTITIES
QLEVELR,Q2

TUQI=a,

TuSt=@,

Tosa,

A PARTICLE CAN BE MOVEQ NO MORE THAN
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22}
222
223
a2d
228%
226
eal
228
229
23a
as
232
233
234
235
236
a3?
238
239
eua
eul
242
a4}
244

= RN ORNOCAL NN -

[s Xz X 3] o000 aon OO OO0

ADOOODOO

3OO OND

a3 oo

18

SQRT(2,) *WMAXEF«3GRT(2,wIIGMAxDT) DUE TG THE TURBULENT
DIFFUSION £FFECY DURING ANY ONE CYCLE

WMAXEFw2,

ANY PARTICLE WITH XJ,LE,RMINEF WILL NOY BE SUBJECT

T8 TURBULENT OIPFUSION
RMINEFaS@,

TSTRTD 18 THE TIME AT WHICH TO START TURBULENT DIFFUSION

TSTRTOw1,

IST IS THE NUMBER OF PARTICLES TO FOLLOW AS A FUNCTION OF TINME,
I1F IST.LT,8,NO PARTICLES WILL BE POLLOWED,

18Tpey

JOUMP I8 THE FREQUENCY OF QUNP CYCLES

JOUMP$999999
RETURN
END

SUBROUTINE DMP(FWA,LWA,IFILE)

ROUTINE TO OUMP SCM FROM FWA TO LWA WITH TWE QUYPUT DIRECTED

70 LOGICAL UNIT IFILE
WRITTEN BY J,L.NORTON,LASL Te3,197%

INTEGER FWA,GETIT
OIMENSIOUN IDOUMP(4)

CHECK FOR ERRORS
IF(FWALLE,LWA) GO TO 1@

YES, PRINT MESSAGE AND QUIT,
WRITECIFILE, 188) FWA,LWA
RETURN

CONTINUE

ALL 0,K, PRINT DUMP HEADER,

WRITECIFILE,118) FWA,LWA

IFK I8 THE AQODRESS OF THE FIRST WORD TO BE PRINTED ON THE

CURRENT LINE
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4a

ILW 18 THE ADDRESS OF THE WORD CURRENTLY BEING PROCESSED

IFWaFWA
ILWaFKA

ICLW IS THE CONTENTS OF THE WORO WHOSE AODRESS I8 ILW

ICLWaGETIT(ILW)

JOUMP CONTAINS THE WOROS TO BE PRINTED ON THE CURRENT LINE
(A MAXIMUM QF FOUR),

ISUB I8 THE NO, OF THE LAST LQCATION OF IDUMP THAT WA§ FILLEO,

1sUBsy

IOUMP (1)=ICLW

CONTINUE

EXAMINE THE NEXT WORD

ILWaILWel

SEE 1P WE ARE DONF

IFCILW,LE,LWA) GD T0Q 32

YES, FLUSH IOUMP IF NECESSARY AND QUIT,

IP(ISUB,LE,.?) RETURN

WRITE(IFILE,120) IFW,(IDUMP(I),ls1,ISUB)

RETURN

CONTINUE

NG, SAVE THE CONTENTS OF THE NEXTeTOeTHEwLAST WORD AND
GO GET YHE GONTENTS OF THE CURRENT WORO,

ICNLWSICLW
ICLWGETITCILW)

SEE IF THE LAST WORD AND THE NEXTeTOeTHE«LAST WORO ARE THE SAME
IF(ICLW, NE,ICNLW) GO 10 82

YES, WE WILL GO INTO REPETITION MODE, FIRST FLUSH lDUMP
IF NECESAARY,

ISUBRISUBe]

IF(ISUB,LE,@) GO TO 4@

WRITECIFILE,128) IFW, (IDUMP(1),1w1,I8UB)

1suBsa

CONTINUE

IFW I3 NOW THE AQODRESS OF THE FIRSY WORO OF THE REPETITION GROUP
IFNwILWey

SCAN FORWARD UNTIL THE ENO OF THE REPETITION GROUP I8 LOGATED

99



100

(s Nake] o000 OO0 300 oS00 (s NeNa Ry

s NaXsl

IFWPRIFW+2

00 5@ IsIFWP,LWA

ICLWsGETIT(])

IFCICLW,NE,IENLW) GD TO 68
5@ CONTINUE

ALL THE REST OF THE REQUESTED OUMP REGION | 1£S WITHIN THE
REPETIYION GROUP

ILWSLWA
GO T0 7@
63 CONTINUE

ILW 38 THE ADDRESS OF THE LAST WORD IN THE REPETITION GROUP

ILWalet
73 CONTINUE

WRITE GUT THE REPETITION GROUP
WRITECIFILE,13a) IFW,IL W, ICNLW
GO BACK ANO GCDONTINUE PROCESSING UNLESS WE ARE DONE

ILWeILWel
IF(ILW,GT,LWA) RETURN
IFWSILN
IsUBs=y
IDUMP(1)sICLN
GO YO 2@

83 CONTINUE

LAST AND NEXTeTOeTHE<LAST WORD ARE OIFFERENT, SEE IFf THE 1DUMP
BUFFER IS FULL,

IFC(ISUB,LT.4) GO TO 98
YES, FLUSH IT,

WRITECIFILE,1203) IFW, (IDUMP(1),1m1,4)
IFWmILW
isuB=a

90 CONTINUE

ADD THE CURRENY WORO TO THE IOUMP BUFFER AND CONTINUE

ISUBmISUB+1
JIOUMP(ISUB)Y=ICLW
GO Y0 2@

168 FORMAT(IH ,S@GHERROR IN OMP ARGUMENTS, DMP BYPASSED, FWA ANQ LWA ,
1 U4HARE ,2110)
118 FORMAT(1H], 1 THOUMP OF 8CM FROM ,06,4H TO ,06///)
128 PORMAT(IH ,06,5x402%)
130 :ORMAT(lH »06,6H THRU ,06,13H ALL CONTAIN ,020)
NO




LA LA L LA Al LAl A4 A dd A Add d A A dd Il Il ALl Add Il XA I id R4 XAl ]I 42Xl LIl 2 11T Rl )

1 SUBROUTINE DMPPK(N,PACK)
2 ¢
3 C ROUTINE TO DUMP EXCHANGE PACKAGE
4 ¢
5 ¢ WRITTEN BY LARRY RUDSINSKI AND JERRY MELENOEZ,LASL Ceu
b c MOOIFIED TO CORRECTLY PICK UP C(AB) » C(A7) BY J,L,NORTON,LASL TD}Y
7 c
8 DIMENSTION PACK(1),PARCEL (4)
9 OIMENSION ISAVE(8)
10 DIMENSION NPC(8) NAC(B),NBGCLB),NXC(8)
11 DIMENSION IAA(9),3A1(8),1A3(2)
12 INTEGER PACK,PARCEL
13 INTEGER PACK]
14 INTEGER GETIT,SHIFY, AND
15 OATA NPC/1HP,3HRAS, SHFLS, IHPSD, 3HRAL, 3HFLL, SHNEA, SHEEA/
16 DATA NAC/2HAG, 2HAL, 3HA2, 2HA,2HAU, 2HAS, 2HAG, 2HAT/
17 DATA NBC/3IHBPA,2HB1,2HB2, 2HB3, 2HB4, 2HBS, 2HB6, 2HBT/
18 OATA NXC/2HNX@, 2HX1,2HX2,2HX3, 2HX4, 2HX5, 2HX 6, 2HX T/
19 OATA IA1/S5HC(AD),SHCC(AL1),SHE(A2),5HC(A3),SHC(ALG),BHC(AS),5HC (),
20 1 SHC(AY)/
el OATA IA3/7H QUY OF,&H RANGE/
22 IF(N,EQ,B) Nm6
a3 ¢
24 ¢ PRINT CAUSE OF ABORT
2% c
26 T1ARGRSHIPT(PACK(4),=36)
A ¢ CALL MOODE(IARG,N)
e8
29 ¢ GET THE FIELD LENGTH
3e o
31 IAA(9)RSHIFT(PACK(3),=36)
32 c
33 c IF FIELDO LENGTH 18 GARBAGED,SEY TO MAXIMUM
34 ¢
35 IF(TAA(9),GT,1580778) IAA(9)=15aa778
36 ¢
37 c PICK UP AND PRINT REGISTERS,ET(,
38 c
39 00 3@ I=1,8
4a c
41 ¢ PICK UP B REGISTER le}
42 c
43 NBRAND(PACK(1),7777778B)
a4 c
45 c PICK UP A REGISTER Ie|}
46 ¢
47 NARAND (SHIFT(PACK(I),=18),7777778)
u8 c
49 ¢ GET C(AN)
Se ¢
51 IF(NA,GE,TAA(9)) GO YO 10
52 ISAVE(II®GETIT(NA)
53 18 CONTINUE
54 ¢
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35 c PICK UP DATA IN YHE TOP OF EXCHANGE PACKAGE WOROS
Sé6 ¢

5; NPRSNHIFT(PACK(Ll),w36)

5 ¢

59 ¢ PICK UP X REGISTER le{ AND PREPARE TO PRINT IT IN 4 PIECES
63 ¢

61 Ksd

62 00 20 Js=i,d

63 :ARCEL(K)lAND(SHIFT(PACK(I*G)p'(J-l)tls).777778)
[} [1.CX

65 2@ CONTINUE

66 IAACI)&NA

67 WRITE(N,7@) NPCCI)p)NP,NACC(I),NA,NBC(I),NB,NXC(T),PARCEL(1),PARCEL(
68 1 2),PARCEL(Y),PARCEL(4),PACK(I+8),PACK{I+8)

69 38 CONTINUE

79 (4

71 e PRINT C(AN)

72 ¢

73 00 6@ Is1,8

74 c

7% e CHECK FOR A REGISTER OUY OF RANGE

76 ¢

77 IF(IAACL),GE,TAACO9)) GO TO S0

78 PACKI=ISAVE(])

79 Kmd

sa D0 4ad Jsi,d

81 PARCEL(K)BAND(SHIFT(PACK],w(Jei)n1%),77777B)

8e KuKe{

83 4ad CONTINUE

84 WRITE(N,8a8) IA1(3),PARCELC(1),PARCEL(2),PARCEL(3),PARCEL(4),PACK]L,
8s 1 PACK]Y

86 GO TO 68

87 ¢

88 4 A REGISTER 18 OUT QOF RANGE

89 ¢

9@ S8 WRITE(N,90) NACCI),»IA3(1),IA3(2)

91 63 CONTINUE

92 WRITE(N, 1a3)

93 RETURN

94 o

9% 7@ FORMAT(IH ,A4,2X,08,2X,A2,2%X,06,2X,A3,2X,06,7X,A2,2X,08,2%,0%,2X%,
96 1 05,2%,05,E25,13,8%X,A10)

97 8@ FORMAT(USX,AS,3(1X,0%,1X),1X,05,E25,13,8%,A10)

98 90 FORMAT(UTX,A2,1X,AT,AbB)

99 1338 FORMAT(IH ,//)
jaa END

LA Al L A A A I I A LA QAL Ll A Ad Al Al A Al A Al Al d 2 d A LI Al X LA XAl d ALl Al Al AZL Rl XXX 2 L.XJ

1 SUBROUTINE OVMM(VMAX, IVM, JVM,DRMIN,OZMIN,ORMAX,DZMAX)

e

3 ¢ ROUTINE TQ CALCULATE MAXIMUM VELOCLITY AND MAXIMUM AND MINIMUM
4 c ZONE S1ZES
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ORIGINALLY WRITTEN BY A A AMSDEN,LASL Te3
MOOIFIED AND DDCUMENTED BY J,L,NORTON,LASL Te3,1975

wevee BEGEIN COMDECK PARAM ewesw
COMMON/PCOM/Nscpl,ITABP.ITABXP.ITABYP,IPFB,NPl,NPE.NchleLCPE.
§ NLCP3,NLCP4, IFLMSZ

weewe ENQ COMOECK PARAM vesne
eweve BEGIN COMOECK YSTORE ewews
wevee BEGIN COMDECK YAQDIM evvwe

DIMENSION X(1),XPARC1)I,R(1),YPARC1),Y(1),MPARC1),UC1),UGCL),DELIM(
1)4V(1),VGC1),ROC1),SIECL)»MPC1),RMP(1),RC8QC1),EC1),ETILCL),RVOL
C(1)sMC1),RM(1),VP(1),PC1),PLC1),UPC1Y,UTILC1),ULCL),COCL),VTIL(Y)
oYLC1),ROLC1),AVXSV(1),AVYSV(1),0LSROIC1),0LSROAC1),CAPGAM(L),TUG
(1),8IGC1),TUS(1),GRROR(1),GRRCZ(1),GRROP(1),TUQVEC(1),MTIL(1),
CONC(1),CTEMP(1),ANCUC1),ANCV(1),GREV(1),G28V(1),X13K(1),X24K(1),
YI3K(1),Y24K(1),XR13K(1))XR2UK(1),0KLEM(1),ARFAC(Y)

wewsw END COMDECK YAQODIM eove=

LY T ) BEGIN COMOECK YAQSC [ L AL L

LOGICAL RESTRT,FILM,PAPER, TURS

REAL LAM, MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(96088)

COMMON/YSG2/AA(1),ANC,AG, ABFAC, AGM,BA,COLAMU,CYL,DR,DT,0TC,DTFAC,

1 DYO(!G).DTOC(10),0702.0TOO.DTPQSpOTVoDI'Eﬁlﬂ.EPS.FIPXL.FIPXR,

@ FIPYByFIPYT,FIXL,FIXR,FIYB,FIYY,FREZXR,GR,GROVEL,62,G2ZP, I, IBAR,

3 I1D0T0,1J,1JM,1JP, IML, IPXL,IPXR, IPYB,IPYT,IP1,1P2,38C2,18C3,1TV,

4 TUNF, IXL,IXR,1YB,IYT,J,JBAR
COMMON/YSC2/JCEN, JP1,JP2,JPU4, JUNF, JUNFO2,KXT,LAM,LPB, MU, NAME(8),

1 NCYC,NLC,NPS,NPT,NG,NQI,NG2B,NQTI2,NSC)NUMIT,Z0RIG,0M,OMCYL,PXCONV

2 +PXL,PXR,PYB,PYCONV,PY?,RDOT,REZRON,REZSIE,REZYG,RIBAR,RIBJB,

3 PREZYT,FREZYB,ROMFR, T, THIRO,NCLST, TOUT, TWFIN

COMMON/YSC2/TUQS, TUSI,NCO, TNEG, TNEGSY, TYSY,TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, YUPOT, TOG8AV, TK, T3, TUQENG,EP1,SAV],QLEVEL,TQ, 18T,
VV, XCONV, XL, XR,YB, YCONV,YT,PTPOLD,OTSV,DTLASY,FIYBO,1YBO,YCNVLOD,
XCNVLD,FIXRO,FIXLO, IXRO, IXLO)ISVW,JBVIW,GMN,BMX, WNMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO,TE,OTR, TMASS,0TVSAV,0TCSAV, 10TV
#JOTV, I07C,IDTC,CIRC,TIS,POTE, UMOM, VMOM, TMAX, TGMX, ITM,JTH,1TG,JTE
s TMASSY, WMAXEF,RMINEF, TSTRTO

COMMON/Y8C2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSC4/ITAB(12a3)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD

eweve ENO COMOECK YAQSC eoewe

vovee BEGIN COMDECK YAQEQR sgeve

EQUIVALENCE(AASC(1),X, XPAR), (AASC(2),R, YPAR), (AASC(3),Y,MPAR), (
AASC(UYpU)» CAASC(S)» V), CAASC(6),RO)»(AASC(7),DELSM,RCSQ,MP), (AASC
(8),E,ETIL,AREA,XR13K),

(AASC(18),81IE), (AASC(16),PMO,DKLEM,RMP), CAASC(9

YoRVOLY ) CAASC(10) M, RM,VP) , (AASC(11),P,PL,ER,UP), (AASC(12),UTIL,
UL PMX,PU)Y, CAASCC(13),VTIL,VL)PMY,PV), (AASC(14),G,CO,ROL), CAASCC(Y7
YoCAPGAM,UG), (AASC(18),TUQ),(AASC(19),836),(AASC(2a),TUS), (AASC(
21),GRROR), (AASL(22),GRROZ), (AASC(23),0L3R0L,)Y13K), (AASC(24),628V
Yo CAASC(2%5),DLSR0OO,VG), (AABC(26),GRSV), (AASGL27),6GRROP, TUBVEL,
Y24K), (AASC(28),MTIL), (AASC(29),CONC)Y, (AASC(3B),CTEMP, XRRUK), (
Aczg(3:;':NCU)'(AASC(JZ)'ANCV)p(‘ASC(33)"VX3V'X13K)'(AASC(,‘)'

A V) XB4K)

CWR W -

CWNE v

0@ NOWN T WA~ -
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62 REAL M, MP,MPAR,MYIL

63 * ==wee END COMOECK YAQBEQ vopve

64 * weewe ENC COMOECK YSTORE eevve

65 ¢ ORCZIMINC(MAX) 18 THE MINIMUM (MAXIMUM) OF THE MAGNITUDES OF
66 ¢ CFLL SIDES IN THE R (Z) COGROINATE DIRECTION
67 c

68 ORMIN={ ,E+20

69 OZMIN={ E+20

70 ORMAXn@®,

71 0ZMAX=@,

72 o

73 c VMAX 18 THE MAXIMUM GRID VELOCITY MAGNITUOE ALONG EITHER
74 c COORDINATE AXIS

75 ¢

76 VYMAX=@,

77 IvMs@

78 JVM=@

79 CALL START

8a C

81 ¢ LOOP OVER ALL REAL 20NES

82 ¢

83 00 3@ Js2,JP!

84 00 2@ I=i,IBAR

83 IPJ=sIJ¢NO

86 IPJPRIJP+NQ

87 VMAXPRAMAX 1 (VMAX, ABSCUCIJI),ABS(V(]J)))
88 IF(VMAXP,EQ,VMAX) GO TO 10

89 IVMeY

9@ JvMaJ

91 VMAX®VMAXP

92 13 CONTINUE

93 c

94 c OETERMINE THE FOUR VERTICES OF CELL (f,J)
9% c

96 ¢ (X1,Y1) 1S VERTEX (1+1,J) (VERTEX 1)
97 ¢ (x2,Y2) I8 VERTEX (l+1,J+1) (VERTEX )
98 ¢ (X3,Y3) IS VERTEX (I,J+1) (VERTEX 3)
99 c (X4,Y4) I8 VERTEX (I,J) (VERTEX 4)
jaa ¢

181 X1sX(IPJ)

182 X2uX(IPJP)

123 X3sX(IJP)

184 Xawx(1J)

18% YinY(IPJ)

136 Y2=Y(IPJP)

187 Y3rY(IJP)

188 Yymy(1J)

1089 d

110 o DETERMINE THE SQUARE OF THE LENGYH OF EACH SI0E
111 C
112 c XCYINM 138 THWE SQUARE OF THE LENGTH OF THE S8I0E BOUNDEO BY
113 c VERTICES N ANO M
114 ¢
11% X14u(XioXyg)an2s(Yiovd)ang

116 X238 (X2eX3)an2$(YRuYI) a2

117 Y2In(X2eX1)an2+(Y2uY )ang

118 YI4Rn(X3aXy)an2e(YIoY4)ne2
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119 ORMINSAMIN{ CORMIN, X14,X2%)

120 DRMAXBAMAX Y (DRMAX, X14,X23)
121 OZMINSAMING (OZMIN, Y21,Y34)
122 OZMAXWAMAXY (DZMAX,Y21,Y34)
123 1Js1PJ

124 20 IJP=IPJP

125 CALL LOOP

126 38 CONTINUE

127 DRMINSSQRT (DRMIN)

128 DRMAXu8QRT (DRMAX)

129 OZMINRSORT (DZMIN)

130 DZMAXRSBRT (OZMAX)

131 RETURN

132 END

A d A A A A A A4 A Al A4 d A A A d DA L A A X A A I LA I I Rl LI L I Y R I Y R R Y E Y Y I R 2 P Y 1)

; FUNCTION ERF(2)
c

3 ¢ ROUTINE TO CALCULATE THE STANDARO ERROR FUNCTION

4 ¢

-] ¢ STANOARO LIBRARY SUBPROGRAM e | DS ALAMOS SCIENTIFIC LABORATORY
6 ¢ OOCUMENTED 8Y J,L,NORTON,LASL TD=¥,1972

? ¢

8 DIMENSION P(7,2),0(06,2)

9 DIMENSION A(C14),B(12)

10 EQUIVALENCE(A,P), (8,Q)

11 XsABS (1)

12 ¢

13 ¢ IF ARGUMENT IS8 ZERO,ERF IS ZERO

14 ¢

15 ERF®Q,

16 IF(X.EQ,@,) RETURN

17 DATA (ACI),I=1,14)/4,1283791678955,,.34197585591854,

18 1 486298681455206Ew1,,12382823274723E=1,,11986242418302E-2,
19 2 +76537322627825Ewd, ,25365482058342Ee5,°,99999707683738,
2a 3 o1,47317948328R5,1,0573449601594,-,44078839213875,

el 4 «,10684197958781,%,52636831836273E«1,»,1149393366616E%8/
22 DATA (B(1),1%1,12)/,36359916427762, ,52205838591727Ee1,
23 1 «,3061303%5688519F«2,%,46856639020338Ewdy,,15601995561434E=4,
24 2 ©, 6214355640928 7Ew6,2,6815349994799,2,9929556755308,

25 3 1,9684584582884,,79258795276864, ,18937820A451337,

26 4 ,22396882835353Ewl/
27 t

28 ¢ I¥f ARGUMENT I8 GREATER THAN 5,5, ERF IS UNITY

29 o

30 18 ERFR8IGN(1,,2)

31 C

32 c USE RATIONA{ APPROXIMATION TO COMPUTE ERF

33 c

34 IF(X,GE45,5) RETURN

3s Jal

36 IF(X,6T,1,5) J=2
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OO0

FJaJed
QuXaa(@nyJ)
UnDxX

TWO SEPARATE RATIONAL APPROXIMATIONS ARE USEQ, BDTM HAVE BEEN
DERIVED USING A PROGRAM BASEQ ON MAEHLY=S SECOND OIRECTY
METHOD DESCRIBEO IN JOURNAL OF THE ACM,VOL,10,NQ,3

ERFW(O*EXP(wXaX) & (P(1,J)+Ut(P(2,J)+Us(P(3,J)+Unx(P(4,J)+Ux(P(5,J)+U
1 #(PC6pJ)+UsP(T7,0)3)333)/ (1, eUn(Q(1,J)+Ux(0(2,J)+Un(Q(3,J)+Ux(Q(4,
2 JY+UR(Q(S,J)+U%Q(6,J333))))+FJ)Ia81IGN(L,,2)

RETURN

ENOD
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SUBROUTINE FILMCO
ROUTINE TO UPDATE GRIO LIMITS AND PARTICLE QUANTITIES

ORIGINALLY WRITTEN 8Y A A AMSOEN,LASL Te3
MOOIFIEO AND DOCUMENTED BY J,L,NURTON,LASL Te=3,1974

esweve BEGIN COMOEBECK RARAM evere
COMMON/PCOM/NSCP1,3TABP,ITABXP,ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
1 NLGCP3,NLCP4, IFLMS2

evewne END COMOECK PARAM eveve

eewvww BEGIN COMOECK YSTORE evown

=wwews BEGIN COMOECK YAQOIM weorew

DIMENSION X(1),XPARC1),R(1),YPARC1),Y{1),MPARC1),UC1),UG(1),DELSM(
1 1),V(1),VG(1),RO(1),83E(1),MP(1),RMP(1),RCSQ(1),EC1),ETIL(3),RVOL
2 (1),MC1),RM(1),VP(1),P(1),PLCLY,UPCL),UTILCL),ULCL),CQC1),VTIL(1)
3 ,VLC1),ROLCI),AVXSV(1),AVYSV(1),DL8ROIC1),0L8R0Q(1),CAPGAM(1),TUQ
4 (1),816(1),TUSC1),GRROR(1),GRR0OZ(1),GRROP (1), TUGVEC(1),MTIL(1),

S CONC(1),CTEMP(1),ANCUC1),ANCV(1),GRIV(1),G28V(1),X13K(1),X24K(1},
6 Y1I3K(1),Y24K(1),XR13K(1),XRAY4K(1),0KLIM(1),AREA(Y)

weeew ENDO COMDECK YAGDIM eweee

eewve= BEGIN COMDECK YAQSC wovew

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCP1)

COMMON/YSC{/AASC(96@8)

COMMON/YSC2/AA(1),ANC,AG, ABFAC,AQM,B0,COLAMU,CYL,DR,DT,0TC,DTFAC,
{1 070($@),0T0C(10),0T02,0708,0TP0QS8,0TV,02,EM10,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,GZP,1,1BAR,
3 10T0,3J,1JIMpIJP,IML,IPXL,IPXR,IPYB,IPYT,IP1,1P2,28C2,18C3,1TV,
4 IUNF,IXL,IXR,1YB,1YT,J,JBAR

COMMON/YSC2/JCEN,JP1,JP2,JP4, JUNF,JUNFQ2,KX1,LAM,LPB, MU, NAME(8),
1 NCYC,NLC,NPS,NPT,NQ,NOI,NQEB,NQ32,NSC,NUMIT,2Z0RIG,OM,0MCYL,PXCONV
2 »PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,RE2ZYR,RIBAR,RIBJB,

3 FREZYY,FREZYB,ROMFR, T, THIRD,NCLST,TDOUT, THWFIN
COMMON/YSC2/TUQI,TUSI,NCO,TNEG, TNEGSV,TUSV, TURB,PTOP,PRITE,PBOTM,
1 ILNG,NILNG,TR3,TUPOT, TOGSAV,TK, T, TUGENG,EP1,SAV],QLEVEL, TR, IS8T,
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VV, XCONV, XL ,XR,¥B, YCONV,YT,PTPOLD,0TSV,0OTLAST,F3YBOD, 1YBO, YCNVLOD,
XCNVLOD(FIXRO,FIXLO, IXRO, IXLO, ISVW,JSVK,QMN, QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT, ROMFYB, JOUMP, TWTHRO, TE,0TR, TMASS,0TVSAV,DTCSAV, 10TV
»JOTV,IDTC,JOTC,CIRC,TI8,POTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM,1TG,JT6
» TMASSV , WMAXEF ,RMINEF,TSTRTD

COMMON/YSC2/22

COMMON/YSC4/ITAB(ITABP)

COMMON/YSCU4/ITAB(13a0)

COMMON/YSCS/RESTRT,FILM,PAPER,IPD, IFD

weewe ENO COMDECK YAQSC ernen

wswee BEGIN COMDECK YAQEQ evege

EQUIVALENGCECAASC(1),X,XPAR), (AASC(2),R,YPAR), CAASC(3),Y,MPAR), (
AASC(U)pU), (AASC(S)»V),(AASC(6),RO), (AASC(7),DELSM,RC3Q,MP), (AASC
(8),E,ETIL,AREA, XR13K),
CAASC(15),81E),(AASC(16),PMA,OKLEM,RMP), (AASC(S
YsRVOL)Y ) CAASC(18),MyRM,VP), CAASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PU), CAASC(13),VTIL,VL,PMY,PV), (AASC(14),Q,C0O,ROL), CAASC(17
Yo CAPGAM,UG)Y, (AASC(18),TUQ), (AASC(19),81G),C(AASC(23),TUS), (AASC(
21)+GRRDR) , (AASC(22)pGRROZ), (AASC(23),0LSROL, Y13K), (AASE(24),GZSV
3o CAASC(28),0L8R00,VG), (AASC(26),6GR3V), (AASC(27),GRROP, TUQVEC,
Y2UK) s CAASC(28),MTIL),» (AASC(29),CONCY, (AASC(3B),CTEMP,XR24K),(
AASC(31),ANCUY, CAASC(32)pANCV), CAASC(33),AVXSV,X13K), (AASC(34),
AVYSV,X2UK}

REAL M,MP,MPAR,MTIL

wewew END COMOECK YAQEQ woce=

wevee END COMOECK YSTORE ennew

FIND THE GRID LIMITS, MAX(X)aXR,MAX(Y)®YT,MIN(X)BXL=@G,,MINCY)=YB,

XiL=2,08

YBai ,E+20
XRaYTueYB

CALL STARTY

00 20 Js2,JP2

00 10 lei,iPl
XRBAMAX] (XR,X(1J))
YBRAMINI(YB,Y(1J))
YTRAMAX1C(YT,Y(1J))
1Ja1J+NO

CALL LOOP

CONTINUE

Vv 38 USEQ IN SCALING VELOCITY VECTOR PLOTS,
VV & ,9«MAX(X)/IBAR

Vved, 94 XRaRIBAR

F1Y8 13 THE LOCATION OF MIN(CY) IN RASTER GOUNTS

F1y8a9i6,0

X0 IS THE RATIO OF GRIO WIDTH TO HEIGHY

XDaXR/(YTeYB)

ONE WISHES TO MAKE THE PLOTS FILL THE FILM FRAME AS NEARLY A8

POSSIBLE, AT MOST THE PLOT CAN BE 1322 RASTER POINTS WIODE AND
983 RASTER POINTYS TALL (LEAVING ROOM FOR LABELS AT THE BOTTOM
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95

96

97

98

99
1ae
181
172
123
104
1as
186
107
128
199
118
111
112
113
114
1%
116
117
118
119
j2e
121
122
123
124
12%
126
127
128
129
1310
134
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

o000 OO0

o000

o0

o300

OO SO0

31a

4a

AND A 16 POINT MARGIN AT THE TOP,) AN IOEAL GRID, THEN,WOULD
HAVE XDmi@22/90a8=1,13556, [F X0,6T,1,13556,THE GRID IS DEFINED
AS WIDER THAN HIGH, IF XO,LE.1,13556,THE GRIO I8 OEFINED AS
HIGHER THAN WIODE, IN THE FORMER CABE,THE X COOROINATE RASTER
BOUNDS ARE SET TO (@,1822) ANO THE Y COQROINATE RASTER BOUNODS
TO (FIYT,916) WHERE FIYT IS DETERMINED SUCH THAT THE X AND Y
SCALES ARE THE SAME, IN THE LATTER CASE,THE Y COOROINATE
RASTER BOUNOS ARE SET T0 (16,916) AND THE X COORDINATE RASTER
BOUNOS ARE DETERMINED SUCH THAT THE X ANO Y SCALES ARE EQUAL
AND THE LEFY AND RIGHT MARGINS ARE THE SAME,

IF(XD0,LE.1,13556) GO YO 3@

GRID WIDER THAN HIGH, THE X RASTER BOQUNDS ARE (FIXL,FIXR), THE
Y RASTER BOUNDS ARE (FlYT,F1lYB),

FIXLwa,

FI1XRm1@22,
FIYTe916,w1@22,/XD
GO t0 4@

GRID HIGHER THAN WIDE

CONTINUE
FIXLRAMAX1(@,,511,#45@,4X0)
FIXRES11,+450,4XD

FIYT=16,

CONTINUE

XCONV AND YCONV ARE FACTORS TO CONVERT FROM X ANO Y CARTESIAN
COOROINATES TO RASTER COORDINATES

XCONVR(FIXReFIXL)/(XRwXL)
YCONVE(FIYTeF1YB)/(YTeYB)

PROVIDE FIXEO POINT VALUES QOF THE RASTER BOUNDS

IXLaFIXL
IXRuFIXR
lvygsFive
IYTeFIvYT

IF THERE ARE NO PARTICLES,WE ARE OONE
IF(NPT.EQ,8) RETURN

THERE ARE PARTICLES, CALCULATE THE CARTESIAN PARTICLE BOUNOS
FROM THE GRID BOUNDS,

Pxisa,8
PYB=YB
PXReXR
PYTeYT
FIPYB®916,0
FIPXLeFIXL
FIPXRaeFIXR
FIPYTsFIYY




152
183
154
15S
186
157
158
159
160
164
162
163
164
165

00

OO

CONVERSION FACTORS FROM PARTICLE COORDINATES TO RASTER COORDINATES

PXCONVS(FIPXRwFIPXL)/(PXRePXL)}
PYCONVR(FIPYTeFIPYB)/(PYT=PYB)

PROVIDE FIXED POINY RASTER BOUNDS

IPXLaFIPXL
IPXRaFIPXR
IPYBsFIPYB
IPYTaFIPYY
RETURN

ENO
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SUBROUTINE GETOMG
ROUTINE TG CALCULATE VORTICITY

ORIGINALLY WRITTEN BY A A AMBOEN,LASL Te3
MOOIFIED AND DOCUMENTED BY J,L,NORTON,LASL T=3,1974

emeve BEGIN COMDECK PARAM soeow
COMMON/PCOM/NSCP1,ITABP,ITABXP, ITABYP,IRFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCP4, IFLMS2

vesew END COMDECK PARAM eswveve

veowe BEGIN COMDECK YSTORE wepoe

wevows BEGIN COMOEBCK YAQOJM [T Y T

DIMENSION X(1),XPARCI},RC1),YPARC1),Y (1), MPARC1),UC1),UGC1), 0ELSM(
1 1),V(1),V6(1),RO(1),SIECL1),MP(1),RMP(1),RCSQ(1),EC1),ETIL(L),RVOL
2 (1),MC1),RM(1),VP(1),PC1),PLC1Y,UPCE1Y,UTILCIY ULCTY,COCL),VTIL(1)
3 ,VLCI)p)ROL(1)4AVXSV(1),AVYSV(]1),0OLSROI(1),0L3RO0QC(1),CARGAM(1),TUQ
4 (1),816C1),TUSC1),GRROR(1),GRRO2(1),GRROP(1),TUGVEC(1),MTILC(L),

S CONCC1),CTEMP(1),ANCUCL),ANCV(1),GROV(1),GZ8V(1),X13K(1),X24K (1),

6 YIZK(1),Y24K(1)pXRI3K(1),XR2U4K(1),0KLSM(1),AREA(Y)

eavens END COMOECK YAQDIM ewmne

wseee BEGIN COMDECK YAQBS(C evnay

LOGICAL RESTRY,FILM,PAPER,TURB

REAL LAM, MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/7AASC(96020)

COMMON/YSCR2/AA(1),ANC,AQ, AGFAC,AQM,B@,COLAMU,CYL,DR,0T,0TC,0TFAC,
1 0T0¢18),0T0C(17),DT02,0708,0YP08,0TV,0Z,EM18,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,PIXL,FIXR,F1YB,FIYT,FREZXR,6R,GROVEL,GZ,GZP,, IBAR,
3 10T0,IJ,1JM,TJP,IMY, IPXL,IPXR,IPYB,IPYT,IP1,IP2,15C2,18C3,1TV,

4 TUNP,IXL,IXR,IYB,1YT,J,JBAR
COMMON/YS8CR2/JCEN,JP1,JP2, JPU, JUNF, JUNFO2,KXE,LAM,LPB, MU, NAME(B),
1 NCYC,NLC,NPS,NPT,NQ,NOT,NOIB,NQI2,NSC,NUMIT,ZORIG,OM,OMCYL,PXCONV
2 JPXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,REZYA,RIBAR,RYIBJB,

3 FREZYT,FREZYB,ROMFR,T, THIRO,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQTTUST,NCG, TNEG, TNEGSV,TUSV, TURB,PTOF,PRITE,PRBOTM,
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TLNG,NILNG, TP3, TUPOT,TOQSAV,TK,TI, TUQENG,EP1,8AV],OLEVEL,TQ, 18T,
VV, XCONV, XL, XR,YB, YCONV,YT,PTRPOLD,DTSV,DTLAST,FIYBO,IY80,YCNVLD,
XCNVLO,FIXRO,FIXLO,IXRO, IXLO, ISVW, JSVK,QMN,QMX, WMAX, JNM, T2, TLINM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO, TE,OTR, TMASS,DTVSAV,DTCS8AV, 0TV
OJDTV'IDTC'JDYC'CIRC'7ISQPOT§0UMD"'VMOM'TMAX'TGMX'ITM'JTM'IfG'JTG
» TMASSYV, WMAXEFP ,RMINEF, TSTRTO

COMMON/YS8CR2/22

COMMON/YSCU4/ITAB(ITABP)

COMMON/YSC4/1TAB(1000)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFO

vewew ENO COMOECK YAQSC owene

enwee BEGIN COMDECK YAQEQ woese

EQUIVALENCE(AASC(1),X,XPAR), (AASC(2),R,YPAR), (AASC(3),Y,MPAR), (
AASG(4))UY, CAASC(S), V), (AABC(6),RD), (AASC(T7),06LSM,RC3Q,MP), (AASC
(8),E,ETIL,AREA, XR13K)},
(AASC(15),81E), (AASC(16),PMA, OKLSM,RMP), (AASC(9
YoRVOLY, CAASC(1B),M,RM,VP), (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PUY, CAASC(13),VTIL,VL,PMY,PV), (AASC(14),0Q,C0,ROL), (AASC(17
YoCAPGAM,UG), (AASC(18),TUR), (AASC(19),83G), (AASC(2a8),TUS), (AASC(
21),GRROR), (AABC(22) »GRROZ)» CAASC(23),DL8ROI,Y13K), (AASC(24),6Z8V
Yo (AASC(25),0L8R0OQ,VG), (AASC(26),GR3V), (AASC(27),GRROP, TUQVEC,
Y2UK) ) CAASC(28),MTILY, CAASC(29),CONC)Y, (AASC(3@),CTEMP,XR4K), (
AASC(31),ANCUY, (AASGC(32)»ANCV), CAASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR,MTIL

wewvew END COMOECK YAQEQ oaeee

weveoe END COMDECK YSTORE epeve

CALL START

WMAXmEM| @

QMN={ E3Q

QMX5e@MN

D0 3a J=m2,JPi

00 2@ l=1,IBAR

IPJr1J+NO

IPJPEIJP+NO .

IF(J,EQ,2) CO(IJIMImA,

IF(J.EQ,JP1) CQ(IJP)mQ,

IF(1.EQ,IBAR) CQ(IPJImA,

X1sX(IPJ)

YisY(IRJ)

UtsucIrJ)}

Viav(IPJ)

X28X(IPJP})

Y2sY(IPJP)

U2sU(IPJP)

Va2sV(IPJP)

X3aX(IJP})

YiaY(1JP)

U3=sU(1JP)

VisV(1JP)

X4sx(1J)

YumyY(1J)

UarU(1Jd)

Vasv(lJ)

R12,125¢RVOL(IJIA(R(IPJI+R(IPIPI+R(IJPI+R(]1J))

COCRJIARIA(C(UIFULIA(X1mX8)+(VI+VAIR(Y1oYUd)+(U24UL) 2 (X2oX1)+(V2+V])
*(Y2oY 1)+ (UI+UIN(XI0X2)0{VIFV2IA(Y3aY2)+ (UU+USIA(X4wXI)I+(VY+VI)n
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96
97
98
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181
102
183
184
185
186
187
108

2 (Y4eYY))
OMNEAMINI(CQ(1J),OMN)
OMXBAMAX1(CR(TJ),OMX)
WSAVEWMAX
WMAXBAMAX Y (WMAX, ABSCCQ(TJ)))
IF(WSAV (NE ,WMAX) ISVWal
IF(WSAV,NE WMAX) JSVNWRJ
1JMatJM+NG
1JslpPJ

2@ 1JPxIPJP

CALL LOOP

33 CONTINUE

CALL DONE
RETURN
ENO B _

B e T Y P YT LS SR AT S LR S LA DR L L DAL L LR L AL Al L Al LAl LAl bl dd Al dd Al dddd

. s s e s s e e e e
VONOREW N Q OV AN -

LR R RTE, IAVE NV LY
OOV W Q

wnN
o0
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SUBROUTINE MODE(IARG:NARG)
ROUTINE 10 ANALYZE THE PROGRAM STATUS DESIGNATION
WRITTEN BY J,L.NORTON,LASL TO=3,1973

DIMENSION ITROUB(12),3CAUSE(2,12)

LOGICAL ITROUB

INTEGER AND,COMP

OAYA ICAUSE/OHUNDERFLOW,1H ,BMOVERFLOW,1H ,10HINDEFINITE, 1K ,
1 4HSTEP,1H , 18HBREAKPOINT,1H ,18HPROGRAM RA,IHNGE, 1@NSCM OIRECY,
2 6H RANGE, 12HLCM DIRECT,6H RANGE, 1@HSCM BLOCK ,SHRANGE,
3 1OHLCM BLOCK ,5HRANGE, {OHSCM PARITY,1H , 1@HLCM PARITY,{H /
ITESTRAND(TARG,COMP(T777777B))

TFC(ITEST NE,8) RETURN

1TES T

DO 18 IJ=mi,12

ITROUB(TIJ)®= FALSE,

IF(ANOCTARG,ITEST) NE.D) ITROUB(IJ)®,TRUE,

JITESTw2+ITEST

CONTINUE

00 20 fJs1,12

IF(,NOT,ITROUB(1J)) GO 7O 2@

WRITE(NARG, 30) ICAUSEC(1,IJ),JCAUSE(2,1J)

2@ CONTINUE

RETURN

3@ FORMAT(1H SIHTHE FOLLOWING CONDITION EXISTED AT THE TIME OF THE ,

{ THABORTwe,2A1@)
END

D-".!......-."".".'....I".Q.'.!...'.....'.."..-...,.-..'...I.'I.'.!'..'-.'Q.I"...I.'
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SUBROUTINE MSHMKR

ROUTINE TO GENERATE THE INITIAL PRDBLEM MESH AND SET THE
INITIAL QUANTITIES

ORIGINALLY WRITTEN BY A A,AMSOEN,LASL Te3
MODIFIEO AND DOCUMENTED BY J,L,NORTON,LASL Te3, 1974

woven BEGIN COMDECK PARAM wwewe
COMMON/PCOM/NSCP1,1TABP, ITABXP, ITABYP,3PFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCP4, JFLMSZ

wewee END COMOECK PARAM oevve

ewwpw BEGIN COMDECK LCMATM eanee
COMMON/YSC3/UFIRE (IPFB),EF IRE (IPFB), RHOFIR(IPFB),XFIRE(IPFB)
COMMON/YSC3/UFIRE(2@8),EFIRE(223),RHOFIR(2@2), XFIRE(2a3)

wweew ENO COMDECK LCMATM neeve

COMMON/EQNST/ROTMP, ETMP, GMONE, CONCJ
wewwe BEGIN COMOECK YSTORE veowow
esyee BEGIN COMDECK YAQDIM eowne

DIMENSION X(1),XPARC1))RC1Y,YPARC1),Y(1),MPAR(C1),U(1),UG(1),0ELSM(
13,VELY,VGC1Y,ROC1),SEETIY,MP(1),RMP(1),RCIQC1),EC1),ETIL(L),RVOL
(13, MC1),RMC1),VPCL),PCLY,PLCTIY,UPCL),UTILCL),ULCL),COCL),VTIL(L)
sVLC1),ROLCYY,AVXSV(1),AVYSV(1),0LSROI(1),0LSROQ(1),CAPGAM(), TUG
(1),81G6¢1),TUS(1),GRROR(1),GRROZ(1),GRROP(1),TUGVEC(1),MTIL(Y),
CONCC1),CTEMP(1),ANCUCT1))ANCV(1),GRSV(1),6Z8V(1),X13K(1),X24K(1),
YISK(1),YRUK(1), XRIZK(1),XR2UK(1),OKLEM(1),AREA(L)

wewee END COMOECK YAQDIM eovene

wewee BEGIN COMDECK YAQSC YT

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MUY

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(9608)

COMMON/YSC2/AA(C1),ANC,AG,ABFAC,AGM, B0, COLAMU,CYL,0R,0T7,0TC,0TFAL,

1 DTO(1@),0Y0CC1@),0T02,0708,0TPOS,DTV,D2,EM1B,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIYB,F1YT,FREZXR,GR,GROVEL,G2,62P,, IBAR,

3 10T0,3J,3J0M,1UPIM1,IPXL,IPXR,IPYB,IPYT,IP1,IPR2,18C2,18C3,1ITyV,

4 IUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSCR/JCEN,JP1,JP2,JPU, JUNF, JUNFO02,KX1,LAM,LPB, MU, NAME(8),

1 NCYC,NLC,NP3,NPT,NQ,NQI,NGIB,NQI2,NSC,NUMIT,ZO0RIG,0M,OMCYL,PXCONV

2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYA,RIBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR, T, THIRO,NCLST, TOUT, TWFIN

COMMON/YSC2/TUQT,TUSS,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG, NILNG, TP3, TUPQT,TOQSAV, TK, T3, TUGENG,EP1,8AV1,QLEVEL,TQ, IS8T,
VV,XCONV,XL,XR,Y8, YCONV,YT,PTPOLO,DTSV,OTLASY,F3YBO,1YBG0, YCNVLOD,
XGNVLD,FIXRO,FIXLO, IXRO, IXLO, ISVW,JSVW,OMN, QMX, KMAX, JNM, T2, T IM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTCSAV, 10TV
»JOTV,I0TC,JDTCeCIRC, TIS,POTE, UMOM, VMOM, TMAX, TGMX, XTM,JTM, ITG,J1G
s TMASSV, WMAXEF,RMINEF, TSTRTOD

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCA/ITAB(1000)

COMMON/YSCS/RESTRT,FILM,PAPER,IPO,IFO

weswe ENO COMDECK YAGSE onwew

ewsree BEGIN COMDECK YAQEQ noeve

EQUIVALENCE(AASCC(1),X,XPAR), CAASC(2)»RyYPAR),) (AASC(3),Y,MPAR), (

1 AASCC(U),U), CAASC(S)» VI, (AASC(6),RA), (AASC(T7),DELSM,RC8Q,MP), (AASC

UL L N -
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(8),E»ETIL,AREA,XR13K),

CAASCC(1S),31E), (AASC(16),PMB,0KLSM,RMP), (AASC(S

YoRVOL)Y, CAASCC(1@),M,RM, VP), CAASC(11),P,PL,EP,UP), (AASCC(12),UTIL,
UL,PMX,PU), CAASC(13),VTIL,VL,PMY,PV), (AASC(14),Q,C0,ROL), (AASC(17
Yo CAPGAM,UGY, CAASC(18),TUQ), CAASCC(19),831G), (AASC(20),TUS), (AASC(
21),GRROR), CAASC(22)»GRROZ), (AASC(23),0LSROL, Y13K), (AASC(24),G628V
),(AASC(?S)'DLSROQ,VG)'(AASC(Zb)pGRSV)p(AASC(Z7),GRROP,TUGVEC'
Y2U4K), (AASCC(28),MTIL), CAASC(29),CONC), (AASC(30),CTEMP,XR24K), (
AASC(31),ANCU), CAASCC32) »ANGV)Y, CAASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR,MTI{

wewew END COMDECK YAQEQ sevee

weewe ENO COMDECK YSTORE wovne

OIMENSION MESH(3,4)

LOGICAL FBFILE

OATA (MESH(II),1Im1,12)/12+0/

DATA lEFLAG/@/

OATA PJLN/B,/

SET UP THE NAMELIST INPUT TABLE

ASSIGN 53@ TO lERRT

CALL TABDEF(MESH,UHFIRE, 4, IERRT)

CALL TABSEY(MESH, 4HNRAD,NRAD,1EF|AG,d,8,03,8)
CALL TABSET(MESH,3IHNTH,NTH,1EFLAG,6,9,0,8)

CALL TABSET(MESH,6HFBFILE,FBFILE,3EFLAG,2,8,d,08)

INITIALIZE, NQIM 1S THE NO, OF WORDS OF MEMORY NEEDED TO STORE
ONE ROW OF DATA (LESS 1},

NQIMaNQleq
1F(,NOT,TURB) GO TO 18
TNEG=@,

TNEGSvVea,

CONTINUE

OEFINE THE CELL VERYICES A8 THOUGH THE ENTIRE MESH WERE UNIFORM

XxX=a,a

YYaYB

CALL START

00 5@ Js2,JPe

00 4@ Is=i,1Pl
X(IJ)ywXX

Y(3J)mYY
RCIJISXX&CYL+OMEYL
UclJyea,

v(lJ)sa,

IF(J.NE,2) GO TG 20
Y(IJM)EYYeD2
X(I1JM)=mXX
R(IJMISR(IJ)
UClJM)za,

V(IJM)I=a,
IF(J,NE,JP2) GO TO 3@
Y(IJP)mYY+02
X(1JP)ymxX
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124
12%
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
149
146
147
148
149
150
151
152
15%
154
155
156
157
158
159
168
164
162
163
164
16%
166
167
168
169
170

300 OO0 OO0 OO0 0O o000

3OO0 (s NaRal

aoon

a2

4a

5a

6a

R(IJP)SR(IJ)
UCIJP)wa,
V(IlJP)sa,
1JPRIJP+NO
IJMaIJM+NQ
XX®XX+OR
IJulJ+NQ
Xxs@,
YYmYY+$02Z
CALL LOOP
CONTINUE
CALL OONE

SEE IF THE ENTIRE MESH ACTUALLY IS UNIFORM
IF(FREZXR,EQ.1,,AND,FREZYT EQ,1,,AND,FREZYB,EQ,1,) GO TO 130
NO, 00 THE NONeUNIFORM GENERATION,

CONVERY JCEN TO AN ACTUAL VERTEX NO, JCEN I8 THE JeLINE THAT
GOES THROUGH THE CENTER OF THE UNIFORM REGION,

JCEN=JCEN+2

JTOP ANO JBOT ARE THE JeLINES AT THE TOP ANO BOTTOM OF THE
UNIFORM REGIQON

JTQPeJCEN+JUNF B2
JBOTmJCEN®JUNFO2

TJ I8 THE OISTANCE FROM THE CENTER TQ THE TOP (OR BOTTOM) OF
THE UNIFORM REGION

TJsFLBAT(JUNFO02)+0D2

LOOP TO SET THE NONeUNIFORM VERTICES

CALL STARY

00 118 J=2,JP2

00 108a 1=1,IP}

IMJ=TIJeNQ .

IF(FREZXR,EQ.1,) GO TO 6@

S8EE IF WE ARE WITHIN THE UNIFORM X REGION
IF(I.LE,JUNF+1) GO TO 60

NO, GENERATE THE NONeUNIFORM X USING GEOMETRIC PROGRESSION,
XCIJ)eXCIMIY+FREZXRa(X(IMJ)eX (IMJI=NB))
R(IJIeX(TJII=CYL+OMCYL

CONTINUE

JOT 1§ THE NO, OF J LINES THAT THE CURRENT J I8 ABOVE THE TOP
QF THE UNIFORM REGION

JOTxJeJTOP



1
172
173
174
17%
176
177
178
179
188
181
18¢
183
184
185
186
187
188
189
1908
191
192
193
194
19§
196
197
198
199
2ae
20}
282
eal3
204
208
20¢
287
2088
209
210
211
212
213
214
215
216
217
218
219
e2@
e2!
224
22l
224
22%
226
227

oI OO aocon OO O

OO0 MO0 O0

DO OO0 o000

782

8a

0
«

100

110

JOB IS THE NO, OF J LINES THAT THE CURRENT J I8 BELOW THE BOTTOM
OF THE UNIFORM REGION

JOBAJBOTw/
SEE IF THE CURRENT J 18 BELOW THE UNIFORM REGION
1F(JOB,GT,3) GO TO 7@

NO, SEE IF IT IS ABOVE THE UNIFORM REGION,
1F(JOT,GT,3) GO TO 8@

NO, J IS IN UNIFORM REGION, StT 1T AS BUCH,

Y(IJ)SREZYQA+FLOAT (JwJCEN)*D2Z
GO T0 9@
CONTINUE

J IS BELOW THE UNIFORM REGION, CALCULAYE 1TSS POSITION USING

FORMULA FOR SUM OF GEOMETRIC PROGRESSION, THE FORMULA 18
SUMaAx(1eFaaN)}/(1nF)

WHERE A IS THE FIRST TERM,N IS THE NO, OF TERMS,ANO F 18

THE RATIO OF THE MTH TERM TO THE (Me{)TH TERM, IN THIS CASE
AMOZ«FREZ, NoJOB, AND F®mFREZ, THE POSITION OF JBOT IS

AT Y=REZYBeTJ, J 1S SUM BELOW THIS OR
Y(JIRRE2ZYBeTJwDZAFREZN (1 «FREZx%JDB)/ (1«FREZ),

1F(FREZYB,GT,1,) Y(IJ)SREZYAeTJeDZAFREZYB2(],«FREZYB2xJ0B)*ROMFYB
GO 7O 9@
CONTINUE

J 18 ABOVE THE UNIFORM REGIGN, USE GEDOMETRIC PROGRESSION SUM TO
CALCULATE ITS VALUE ALSO,

IF(FREZYT,6T,1,) Y(IJ)EREZYO+TJ+DZAFREZYT#(1,oFREZYT#2JOT)«ROMFYT
CONTINUE

SEE IF J 38 2
IF(J.NE,2) GO Y0 100
YES, SET YB (BOYTGM V),
YBrY(1J)

MAKE THE FICTITIOUS CELLS AT THE BOTTOM A8 THOUGH THERE WERE
ANOTHER REAL ROW OF CELLS

X(IIMI®X(1J)
IJMalJIMeND
1JPalJP+NQ
1JslJeNQ
CALL LOOR
CONYINUE
CALL OONE
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116

228
229
230
231
232
233
234
235
236
237
218
239
2ua
241
242
243
244
248
246
247
248
249
250
251
252
253
254
285
2%6
257
2%8
259
260
201
262
263
264
265
266
267
268
269
are
271
ere
273
274
275
276
277
278
279
28a
281
282
283
284

o0

OO0 ONN o000

o000 TO0O00 23000 300 SO0 o0

120

13a

CALCULATE Y FOR J=si FICTITIOUS CELLS
CALL START

00 122 1=y, 1Py
YCIIMIRY(TJ)e(Y(TJP)=Y(1J))*FREZYB
1JalJeNO

IJMeIJMeNQ

IJP=IJP+NQ

CONTINUE

CALL OONE

MESH 18 GENERATED

CONTINUE

1 332222222222 R 2222822322 2282332232332222233222322232222%3221117

GENERATE AN INITXAL FIREBALL AND ITS AMBIENT ATMOSPHERE
AR AR R AR RN AR AR AR R A AR R R AR N AR R R A NN R R AN R AR AR AR R AN R AR AN AR R ARR

FIRST SET UP THE AMBIENT ATMQSPHERE

GET GAMMAe{ AT REZYOQ

ETMP=REZSIE

ROTMP=REZRCN

CONCJn@,

CALL AIR

XX 18 THE ISOTHERMAL CONSTANT IN THE PRESSURE
XXSGMONEAREZSIE

NOTE THAT A NEGATIVE GRAVITATIONAL FORCE 13 ASSUMED HERE
YYs ,S5+ABS(G2Z)

BRING IN THE FIRST THREE ROWS

CALL 8TART

PROCESS Jsi AND 2 ROWS, YJC2 18 THE Y COOROINATE OF CENTERS OF
CELLS IN THE ROW Jsm2

YJC2m S (Y(3JP)+Y(1J))

ROSAV 18 THE DENSITY OF THE CELLS IN ROW Js2 ASSUMING AN
ISOTHERMAL,IDEAL GAS ATMOSPHERE

ROSAVEREZRONAEXP (wGZ* (REZYBeY JC2)/XX)

CALCULATE THE DENSITY OF CELLS IN ROW Jm1 USING THE DIPFERENCE
FORM FOR HYOROSTATIC EQUILIBRIUM

FNUMS(YCIJP)YwY (SJ))#YY
FOENsPNUM+FREZYB
ROJISROSAVA (XX+FNUM)/(XXePDEN)




285
286
287
288
289
290
291
292
293
294
29%
296
297
298
299
300
381
382
383
384
a8
386
307
328
349
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
138
339
Iua
341

OO0 oM (g X2 X ol

(e X oK e

QOO N OO0

140

15@
168

17@

SET AMBIENT QUANTITIES IN ROWS Jwi AND 2

00 1402 1=y, 1Py
RO(IJ)=RO8AV
RO(IJM)=ROJY
E(IJ)=REZSIE
STE(IJ)aREZSIE
E(IJMYRREZSBIE
SIE(IJM)SREZSIE
IJeiJeNG
IJM=IJM+NQ

BRING IN THE NEXT ROW
CALL LOOP

LOOP OVER ALL THE OTHER REAL ROWS, BOOTSTRAP OENSITIES UPWARD
FROM ROW J®m2,

DO 168 J=x3,JP1
FDENS(Y(IJP)wY(1J))aYY
FNUMa(Y(IJ)mY(TIIM)IRYY
ROSAVEROSAVa (X XeFNUM) /(XX+FOEN)
00 158 I=§,1Py
ROCIJ)=ROSAV
ECIJYSREZSIE
SIECIJ)=REZSIE
1Js31J+NQ

Catl LOOP

CONTINUE

SET THE TOP FICTITIOUS ROW

FNUMaFNUMaFREZYT
FOENaFQEN&FREZ2YT
ROJP2sROSAVA(XXeFNUM)/ (XX+FDEN)
DO 170 1ls=s1,1Py

RO(1J)=ROJP2

E(IJISREZSIE

SIE(1J)=REZSIE

1JalJ+NQ

CALL DONE

THE AMBIENT ATMOSPHERE 18 NQW SET, READ IN THE OATA TO GENERATE
THE FIREBALL, ISUB IS THE DATA POINT SUBSCRIPT, INTERPOLATION
TABLES ARE READ STARTING WITH ENTRY 2,

ISUB=y

READ INFORMATIGN ABOUT THE FINENESS OF THE FIREBALL
INYERPOLATION AND FROM WHERE THE FIREBALL INPUT DATA
WILL COME

IBFILERS

NRADs=S
NTHm180
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118

342
343
344
345
346
347
348
349
150
3181
152
3%3
354
315%
3156
157
358
359
360
361
3162
363
364
36%
366
367
368
369
372
371
372
373
374
7%
376
377
378
379
388
381
3182
383
384
8%
386
387
388
389
390
391
392
393
394
39¢
396
397
398

(g Xg Xl o000 (22 X3l IO OO0

OO0

(2 X2 Xal

OO

180

19a

2aa

210

FRFILEn FALSE,

CALL NAMLST(MESH,S,IEFLAG)
IFCIEFLAG,NE,@) CALL UNCLEC(4, 6HMIHMKR, 2%,
1 25HFIRE NAMELISY INRPUT ZRROR)

SEE IF INPUT WILL BE FROM SPECIAL FILE
IFC,NOT,FBFILE) GO TO 2aa
YES, PRINT A MESSAGE TELLING THE USER 80,

00 18@ IPX®mé6,1FD,6
WRITE(IPX,548)
IBFILER)

PRINT THE OATA TABLE HEAOER

00 198 IPX=IPO,IF0,6
WRITE(IPX,57@)

LOOP 70 READ OAYTA POINTS

CONTINUE
1SUB=ISUB+1

SEE IF NEXY READ WILL, OVERFLOW THE TEMPORARY STORAGE

IF(ISUB,GT,IPFB) CALL UNCLE (4, 6HMIHMKR, 29,
1 29HTOO MANY FIREBALL INPUT CARDS)

FIREBALL OATA 1S IN SPHERICAL LAGRANGIAN FORM, INPUT 18
PRESSURE,RADIAL VELOCITY,3PECIFIC INTERNAL ENERGY, ANO
OENSITY,IN €CGS UNITS, THE VELOCITY 18 OEFINED AT THE GIVEN
RADIUS, THE SPECIFIC INTERNAL ENERGY ANO DENSITY FOR THE
CELL BETWEEN XFIRE(Ke1) AND XFIRE(K) I8 READ IN WITH
XFIRE(K), THE FIREBALL IS ASSUMED TO BE
CENTERED AT REZY@, THE PRESSURE IS ONLY INFORMATIVE, IT IS
NOT USEO IN THE CALCULATION BUT RATHER 18 REGCALCULATED FROM
THE INPUT ENERGY ANDO DENSITY USING THE EQNeDFeSTATE,

READ(IBFILE,S588) PJLN,UFIRE(ISUB),EFIRE(ISUB),RHOFIR(ISUB),XFIRE(
1 18UB)

CHECK FOR EOF ON INPUT, IF SO,CONSIDER END OF INPUT,

IF(EOQF,IBFILE) 230,210@
CONTINUE

CALCULATE THE PRESSURE FROM THE EONeOFeSTATE TO BE USED IN THE
PRINTOUT TO COMPARE WITH THE INPUT PRESSURE, A ZERO DENSITY
INDICATES THAT ALL THE DATA CARDS HAVE BEEN READ, (A BLANK
CARD TERMINATES THE INPUT,)

ROTMPERHOF IR(ISUB)
IF(ROTMP,EQ,8,) GG TO 23@

GO GET GAMMAe{ FROM THE ECS, IF SIE,GE.1,E13,METHANE 18




399
4aa
401
4ag
4ay
4e4
4as
4aé
aa?
408
4a9
u10
411
412
413
414
3% }
416
417
418
419
420
421
422
423
424
42%
426
427
428
429
439
43
432
433
434
435
436
437
438
439
44a
441
442
443
444
445
446
447
448
449
4sa
s
use
us3
484
4SS

e X Re X2l o0

OO0 [z X2 Xg] oo O

OO

3OO0

22a

ela
24@

ASSUMED (CONCJ=1,), OTHERWISE,AIR I3 USED (CONCJU=@Q,),

ETNPREFIRE(ISUB)

CONCJU=O,

IF(ETMP.GEoioEia) CC&CJll.
CALL AIR
PRHORGMONE*ROTMPAETMP

PRINT OUT THE INPUT DATA ANO THE COMPARISON PRESSURES FOR
THIS OATA POINT

00 228 IPX=IPD,IFD,¢
WRITE(IPX,598) UFIRE(ISUB),EFIRE(ISUB),RHOFIR(ISUB),XFIRE(ISUB),
1 PJLNJPRHO

SEE IF RADIUS I8 MONOBTONIC INCREASING UNLESS FIRST OATA POINT,
IN THE LATTER CASE,GO ON AND PROCESS THE NEXT POINT,

IF(ISUB,EQ,2) GO TO 2080
IF(XFIRE(ISUB),LE XFIRE(ISUB=1)) CALL UNCLE (4, 6HMSHMKR, 4@,
| UBHINPUT RADII ARE NOT MONOTONIC INCREASING)

GO BACK AND PROCESS THE NEXT POINT

GO 10 200

CONT INUE

D0 248 IPXmé6,IFD,6

WRITE(IPX,558)

GET RIO OF THE FIREBALL INPUY OATA FILE IF ONE EX1STS

IFCFBPILE) CALL CLOSIT(S)

ALL OONE REAOING INPUT, SET THE OATA POINT COUNT TO THE TRUE NO,

13UB8ISUBe1

SET THE QUANTITIES AT THE CENTER OF THE SPHERE, THE ENERGY AND
OENSITY ARE SET TO THOSE AT THE FIRST OATA POINT READ, THE
VELOCITY 18 ZERO,OF GOURSE,

UFIRE(1)=a,

EFIRE(1)=EFIRE(2)

RHOF IR (1) sRHOFIR(2)

XFIRE(1) =@,

LOOP OVER ALL ZONES ANO INTERPOLATE THE CELL OGUANTITIES

CALL STARY

00 308 Jm2,JP}

00 292 Imy, IBAR

FIND THE VERTICES OF THE CELL OF INTERESY

VXLBX(TJ)

IPJriJ+NQ
VXRuX(IPJ’
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120

4%6
457
458
us9
yea
461
462
463
464
46%
466
467
468
469
479
4714
472
473
474
475
476
477
478
479
4aa
a8l
482
483
484
488
486
487
']
489
49@
491
492
493
494
49%
496
497
498
499
soa
12
$a2
523
5a4
5a%
5a6
sa7
508
5a9
510
511
512

3OO OO0 OoOon

(e 2o Xl OoOOn

o000 o000

oo on

vVYBsY(1J)
VYTaY(IJP)

CONC(1J)x@, INDICATES NOTHING HAS BEEN SET IN THE
ZONE YET

ConNC(3J)ma,

LOCP OVER ALL 1«0 ZONES

D0 2802 Km2,IS8UB

SEE IF 20NE COULO NOT POSSIBLY FALL WITHIN THE YAQUI ZONE

RVRTSVXR&VXR+(VYTeREZYB) %42
RVRBeVXRaVXR+(VYBeREZYA) A2 2
RFIRESXFIRE(Kw]) ##2

IF(RFIRE,GT ,RVRT,AND,RFIRE,GT ,RVRB) 8O TO 288
RVLTAVXLSVXL+(VYTwREZYB) #%2
RVLBRVXLAVXL+(VYBeREZYA) ##2

RFIRE=XF IRE(K) a2

IF(RFIRE,LT RVLT.ANO,RFIRE,LT,RVLB) GO TO 280

LOOP QVER ANGULAR INCREMENTS

THETA2=0,
ONTH=18@,/FLOAT(NTH)

D0 279 1T={,NTH
THETA1®THETA2
THETA2®THETYA2+DNTH
CTHETA® S« (THETA1+THETA2)
SINTwSDG(CTHETA)
COSTHCOG(CTHETA)

LOOP OVER RADIAL INCREMENTS

R2sXPIRE(Ke1)
DRe(XFIRE(K)Y®R2)/FLOAT(NRAD)
DU 248 IR=1,NRAD

R1®R2

R2®R2+DR

CRe,Sx(R1+R2)

XCENRCR#SINT

SEE IF THE XeCODRDINATE OF THE CENTER OF THE LAGRANGIAN
PIECE LIES IN THE YAQUI CELL OF INTEREST

TP(XCEN,LT,VXL,OR,XCEN,GT,VXR) GO TO 260
YES, CHECK THE Y«COOROINATE

YCENgCR#COST+REZYQ
IF(YCEN LT, VYB,OR,YCEN,GT,VYT) GO TO 260

CONS3IOER THE PIECE IN THE YAQUI CELL, SEE IF ANY PIECES
HAVE PREVIOUSLY BEEN FOUND,



513
S14
518
S16
517
518
519
520
821
822
523
824
525
526
927
528
529
530
531
532
533
534
535
836
537
538
539
540
541
542
543
544
54%
S46
$47
548
549
350
551
552
$33
584
555
556
557
558
589
560
561
562
563
564
565
566
567
568
569

OO0 OoOOn o000

o0 0

OO0 [a X2 Xg ]

(22 s X2 Nl

25a

260
era
280
9@

Sea

IF(CONG(IJY,NE,B,) GO TO 258
NO, INITIALIZE,

RO(3J)=a,
uclJysa,
V(1J)=0,
S$IE(1J)=0,
CONTINUE

COMPUTE THE MASS OF THE PIECE, ACCUMULATE THE VOLUME
IN CONC,

VOLRTHIRO* (COG(THETA1)«COG(THETA2) ) v (R2##3wR14%3)
CONG(IJINCONCCTIJ)+VOL
XMASS=VOLARHOF IR (K)

COMPUTE THE VELOCITIES OF THE PIECE

RATIOR(CReXFIRE(Kel))/(XFIRE(K)eXFIRE(Kei))
ROQTeUFIRE(Ke1)+RATIOA (UFIRE(K)wUFIRE(Ke1))
XDOTaRDOT2SINT
YOOT=RDOT2COSY

OEPOSIT MASS,MOMENTUM,AND ENERGY IN THE YAQUI ZONE

UCIJIsUCTJ)+XDOTaXMASS
V(IJ)aV(TIJ)I+YDOOTaXMASS
SIECIJ)mBIR(IU)+EFIRE(K) 2 XMASS
ROCIJISROCIJ)I+XMASS
CONTINVE

CONTINUE

CONTINUE

1Jm1JeNQ

1JPu1JP+NQ

CONTINUE

CALL LOOP

CONTINUE

CALL DONE

LOOP OVER ALL CELLS AND CHECK FOR FIREBALL CELLS

CALL START

00 %90 J=2,JPy

00 383 Is1,IBAR

IF(CONC(1J) EQ.B,) GO TO 370

FIREBALL CELL FOUNO, SEE IF 178 VOLUME IS VERY FAR OFF,
IPJalJ+NQ

VOLS St (Y(TJIP)wY(IJ)IR(X(IPJ)an2eX(FJ)2%2)
RERROR¥(CONC(1J)evOL)/VOL

IF(ABS(RTRROR),LT,,81) GO TO 37a

ERROR 18 LARGE, INFORM YHE USER AND CONSIDER CELL AS
FIREBALL BOUNODARY CELL,
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122

s70
571
572
73
$74
$7%
§76
877
578
579
580
581
582
583
584
585
%86
587
%88
589
59a
891
%592
$93
594
59§
$96
597
598
%99
6002
621
602
623
6ad
1:1]
686
6a7
628
609
61@
611
612
613
614
61%
616
617
618
619
628
621
622
623
624
6293
626

(222X 2] ez X3 aonn anaoo

[ X2 ¥

(s Xx Ne)

o000

DO 312 IPXm6,1FD,6
310 WRITE(IPX,568) I,J,RERRQOR

USE VALUES FROM NEIGHBORING CELL FOR DETERMINING
CONTRIBUTION OF PART OF CELL OUTSIOE OF THE FIREBALL

IFCCONC(IPJ)Y,NE,@,) GO TO 3208
USE CELL TO RIGHY

INDEX=IPJ
GO TO 360
328 CONTINUE
IF(CONC(IJP)NE,@,) GO TO 332

USE CELL ABOVE

INOEX=1JP
GO TO 360
330 CONTINUE
IF(CONC (IJM) NE,@,) GO TG 340

USE CELL BELOW

INDEX=IJM
GO TO 360
343 CONTINUE
IPJPxIJP+NQ .
IP(CONCCIPJP) NE,B,) GO TO 350

USE CELL TO UPPER RIGHT

INOEXwIPJP
GO TO 360
358 CONTINUE
IPJMalJM+NQ .
IF(CONC(IPJM) NE,B,) CALL UNCLE(],6HMSHMKR, 58,
1 S@HMERROR IN PROCESSING CELL WITH LARGE RELATIVE ERROR)

USE CELL TO LOWER RIGHT

INDEX=IPJUM
360 CONTINUE

ADO IN CONTRIBUTION FROM PART OF CELL QUYSIOE OF THE FIREBALL

OVRVOL=CONC(1J)
DMsOVaRO( INDEX)
ROCIJY®RO(IJ)+OM
SIECIJIRSIE(CIJY+OMaSIE(INDEX)

373 CONTINUE
IJs1J+NG
1JPsIJP+NO
I1JMetJM+NG

388 CONTINUE
CALL LOOP

393 CONTINUE




627
628
629
638
631
632
633
634
63%
636
637
638
639
640
641
642
643
64y
64s
646
647
648
649
650
651
652
653
654
655
656
6%7
658
659
660
661
662
663
664
665
666
667
668
669
670
6714
672
673
674
678
676
677
678
679
680
681
682
683

s e NaKe] OO OO0

o000

OO

4aa

418

420

43a
4ua

ALL FIREBALL CELLS ARE NOW COMPLETELY OEFINEO,
GO BACK AND DEFINE THE VELOCITIES, STORE THEM

TEMPORARILY IN UG, VG,

CALL START

D0 44a J=m2,JPy
DO 438 Imi, IBAR
UG(1J)=a,
VG(IJ)no,
IPJsIJ+NO

SEE IF THE CURRENY CELL IS A FIREBALL CELL

IFC(CONC(1J),EQ,B,) GO TO 420

YES, ALL NEIGHBORING CELLS OF THE LOWER _EFTHAND VERTEX
MUST ALSO BE FIREBALL CELLS OR VELOCITY I8 SET Y10 ZERO,

TIF(31,EQ,1) GO TQ 4@Q

IMJsTJeNQ

IF(CONC(IMJ)Y ., EQ,@,) GO TO 42a
IMJMg§ IMeNG

IF(CONC(IMIM) EG,B,) GO TO 42@
CONTINUE

IP(CONC(IJM), 20,0,) GO TO 420
ALL NEIGHBORS ARE FIREBALL CELLS, OIVIOE UP THE MOMENTUM,

XMASSaRO(IJITROCIIM)Y
UGCIJISUCTJIeUCTIIM)
VG(IJ)sV(IJ)+V(IIM)
IF(1,EQ,1) GO TO 418
IMJslJeNQ

IMJM8 1 JMeNG
XMASSuXMASS+ROCIMJII+RO(IMIM)
UG(IJ)BUG(IJY+UCIMII+UCIMIM)
VG(IJ)RVG(IJIY+V(IMII+V(IMIM)
CONTINUE

UG(IJ)BUG(LIJ)/XMASS
VG(1J)mVG(IJ)/XMASS

CONTINUE

1Js1J+NQ

IJPsiJP+NO

TJIMeI JIMeNG

CONTINUE

CALL LOOP

CONTINUE

CALL OONE

NOW WE HAVE VERTEX VELOCITIES IN UG,VG, STQRE THEM IN U,V
AND CONVERT MASSES 70 DENSITIES ANO INTERNAL ENERGIES
TO SPECIFIC INTERNAL ENERGIES,

CALL STARY
00 470 J=2,JPy
DO 460 Im1,1BAR
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684
68%
686
687
688
689
690
691
692
693
694
69%
696
697
698
699
722
781
782
7083
784
788
786
7a7
788
789
718
711
712
713
714
718
716
717
718
719
720
121
722
723
724
725
726
727
728
729
732
734
732
733
734
738
136
737
738
739
740

[a XaXgl (s XaXel QOO0

[ X2 Xl

[ X2 X3

4%0

460

470

usa

490

saa

510

Sea

IF(CONC(1J),EQ,@8,) GO TO 45@
UcLIaUGETd)

V(IJIRVG(IJ)

IPJalJeNQ

VOLW SH(Y(TIP) Y (I L)) (XCIPJ)#n2eX(1J)an2)
SIECIJI=SIECIJI/ROC(IY)
ROCIJISROCIJI/ZVOL

CONTINVE

1JaTJ+NQ

IJP2YJP+NO

CONTINUE

CALL LOOP

CONTINUE

CALL OONE

SET CONCENTRATIONS, CONCJai, INDICATES METHANE,CONCJ=n, IS AIR,
EVERYTHING WITH S1E,GE,.1,E1@ IS CONSIOERED METHANE, ALL ELSE
18 AIR,

CALL 8TART
SET THE BOTTOM FICTITIOUS ROW

00 489 Imi,IP1t
CONC(1JUM)xOB,
IJMuIJM+NG
CONTINUE

SET THE REAL ROWS AND THE RIGHT FICTITIOUS COLUMN

00 saa Js2,JP1

00 49@ Imi,IP1

CONC(1J)ma,

IF(SIE(IJ)GEL1,E1B,ANO, I ,NE IP1) CONC(1J)my,
1Je1JeNO

CONTINUE

CaLL LOOP

CONTINVE

SET THE TOP FICTITIOUS ROW

00 S13 I=i,1Py
CONC(1J)wa,
1JnlJ+NO
CONTINUE

CALL OONE

ZERO OUT U AND V IN THE BOTTOM FICTITIOUS ROW

CALL START

00 S22 I»1,IP1
UCIJMy=o,
V(IJM) =B,
TIMRIJIMSNG
CONT INUE

CALL DONE
RETURN



741 533 CONTINUE

742 CALL UNCLE(4,6HMBHMKR, 34, 34HMESH NAMELIST INITIALIZATION ERRQR)
743 c

744 S4@ FORMAT(/1H ,SUHFIREBALL INPUT WILL BE FROM FILE 3)

74% SS5@ FORMAT(1H /1K ,28HALL FIREBALL INPUT OATA REAG/1IH )

746 568 FORMAT(IH ,SHCELL ,215,3@H HAS A RELATIVE VOLUME ERRQOR OF ,iPE12,S
747 1 ,1H.»@X,40HET WILL BE TREATED AS A FIREBALL BOUNDARY CELL)

748 570 FORMAT(1H1,22HMESHMKR FIREBALL INPUT//IH ,13X1HU, 19X1HE, 18X3IHRHC,
749 1 17XIHX, 19X1HP, 1 7TX4HPRHQ/IH )

75@ 5802 FORMAT(SE1S,d)

751 590 FORMAT(1H ,1P6E19,7)

752 END

PP P RO TP PO PPRY YOI R P e S e N YU U Y P RPYl Tl P PRI ORIl YR T NP Y P CPYIPRN T IO N OYr PP YIRS I RV ERNY

1 SUBROUTINE MTHANE

2 c

3 c ROUTINE TO CALCULATE THE FACTOR GAMMAwi{ FOR METHANE

4 (o

] c UNITS ARE ALL CGS

b c

7 C CRIGINALLY OBTAINED FROM THE AIR FORCE WEAPONS LAB

8 ¢ MOOIFIEO BY J,L,NORTON,LASL Te3,1974

9 C

1a COMMON/EQNST/RHQ,E, GMONE

11 OIMENSION A(8)

12 DATA A/3,21782Ee],w],5684BE=-4,»8,78899Ce2,1,25271E«3,1,46612Ew2,
13 1 ©],7246BEwp,»7,72322Ewl,»8,63413E=6/

14 UﬂE‘i.E'ia

15 RzALOG(RHO)

16 GMONESACL1)#RN(A(2)+US(ACUYFUSCACOI+A(BINUYII+UX(ACIIFUNCA(S)I+A(T)I*
17 1 U))

18 RETURN

19 ENO

(AL AT I Y LI AL LA XA A Al A2l DX IRl A ALY T Ll A2l Al Xl Al Al d A ddd Al Ll dd Al Al ll )

SUBROUTINE NAMLST(TABLE,IF,I1EFLAG)

ROUTINE TO REPLACE COMPILER/SYSTEM DEPENDENT NAMELIST INPUT,
HERE, AN ATTEMPT HAS BEEN MAOE TO ELIMINATE A8 MANY
COMPILER= AND/OR SYSTEMeDEPENOENT FEATURES A8 POSSIBLE, THOSE
STILL REMAINING ARE BOOLEAN ALGEBRA,68 BIT WORQ ASSUMPTION,
INLINE SHIFT PUNCTION (CAN BE REPLACED BY ASSEMBLY®LANGUAGE
FUNCTION IF IT IS TYPED INTEGER))AND TWD ASSEMBLY«LANGUAGE
ROUTINES TD FETCH AND STORE WORDOS FROM AND INTO ABSOLUTE
MEMORY LOCATIONS,

OB NCWNE N -

18

OO0 MO0

TABLE « NAMELIST DATA TABLE
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126

13
14
15
16
17
18

28
3
22
23
24
2s
26
27
28
29
3a
3
32
33
34
38
36
37
38
39
4e
41
42
43
44
45
46
47
48
49
s5a
51
52
53
54
55
6
S7
S8
89
68
61
62
63
64
6%

67
68
69

[ X2 KaKk3 X2 R2K2 K2 s X2 X2 k2 X2X2Ra22XsX2ks22%a 22 Xk2XakaXzXaKsXnis R inXe oo Ne Ra Ne o ¥ e Yo X2 s haiaReRala N Naka NeaXe ¥o iyl

IF « INPUT FILESET

IEFLAG « ERROR FLAG

@ « NO ERROR

QFePILE ON FILESET IF
N (4NE,8 OR »1) » ERROR EXIT

ol » ENOe

(ERROR MESSAGE WILL BE PRINTEO BY MESSOT)
(IF LT,@,EOF ALSO OCCURRED)

LIMITATIONS » CURRENTLY,ONLY SMALL CORE VARIABLES MAY BE READ,
ARRAYS OF UP TO FOUR SUBSCRIPTS CAN BE INPUY ALTHOUGH MANY
COMPILERS CAN HANDLE A MAXIMUM OF ONLY THREE SUBSCRIPTS,

INPUT RULES = DATA

MAY BE INPUT IN ANY OF THREE GENERAL FORMS we
vsDi

AmD1,02)40,400N

A(SUB)®O1,02)4440DN

WHERE V I8 A NON«SUBSCRIPTED VARIABLE,
A 1S AN ARRAY,
8UB REPRESENTS FROM 1 TO 4 SUBSCRIPTS (INTEGER CONSTANT)
ANO DN REPRESENTS A DATA ELEMENT,
THE DATA ELEMENTS MAY BE OF A NUMBER OF TYPES e

INTEGER »

BASE 18 (EXAMPLE,»13569)

e BASE 8 (FOLLOW CONSTANT WITH B) (77658)

REAL

.
COMPLEX e
DOUBLE e
LOGIGCAL =
HOLLERITH

FIXED (13,25)

FLOAYING (3 265E29)

(»13,59,3, 1“5'7)

3. 1“1592653559793?38“603
.TRUE.'.’ALSEI'.T.'.r.

o LEFTeJUSTIFIEO,BLANKeFILL (SHTHING)
o LEFTeJUSTIFIED,2ZERO=FILL (3LOUT)

e RIGHTeJUSTYIFIED, ZEROeFILL (U4RWORD)

MULTIPLIERS ARE ALLOWED,BUT ONLY FOR ONE ELEMENT AT A TIME,
FOR EXAMPLE,5%23,6%15,3,21%e27,3E7,5¢4HTEST ARE ALL
LEGAL, 6%#(13,,21,7) NOULD WORK,BUT ONLY BECAUSE THE
QUANTITY INSIDE THE PARENTHESES IS INTERPRETED AS A
SINGLE COMPLEX CONSTANT, 22%(1,2,3,4,5,6) WOULO BE
FLAGGED AS AN ERROR, S«{3HABCDEFGHIJKLM I8 ALSO ILLEGAL
AS THE CONSTANY 1S MORE THAN ONE WORD LONG,

INTEGERS WITH MORE THAN 14 DIGITS ANQ REAL CONSTANTS OF

MORE THAN

14 OIGITS NOT INDICATED AS DQUBLE PRECISIDN

ARE ILLEGAL, FOR EXAMPLE,PI=3,141592653%5897932 1S WRONG
BUT PI=3,141592653%8979320 18 0,K,

T I L R T T I Y T T R R T I T Y
NOTE CAREFULLY « NO CONVERSIONS OF DATA TYPE ARE MAOE, THIS GIVES
ONE THE CAPABILITY OF STORING REAL CONSTANTS INTO INTEGER
VARIABLES,FOR EXAMPLE, HOWEVER,IF ONE FORGETS TO PUNCH A

OECIMAL POINT (X=S),THE CONSTANT WILL BE STORED A8 AN

INTEGER,

I 3 IR SRR 22 RS S 222222222 2220222 R 222222 2]

OTHER CONVENTIONS AND CAPABILITIES ARE AS FOLLOWS e
ANY CARQ WITH CS IN (CCie2 WILL BE PRINTEO QUT AND IGNOREO,
ANY CARD WITH PS IN CCie2 WILL TURN ON A PRINT SWITCH AND

EACH CARD

OF THE NAMELIST INPUT RECORD (UP TO THE NEXT $)

WILL BE PRINTED BEFORE PROCESSING,
AN ISOLATEOD e I8 ILLEGAL, «Emwi, EQ, =Osel,0B, o, TRUE,n FALSE,




7@
71
72
73
74
78
76
77
78
79
aa
81
82
83
a4
8%
86
87
a8
89
92
91
92
9%
94
95
96
97
98
99
j0a
181
1282
123
14
185
186
1a7
1288
189
118
111
112
113
114
115
116
117
118
119
122
124
122
123
124
12%
126

PaYs 2o s XaNateYaYadate Yo tataRatsXakexxReXaReiakakslaksXaXsXaXs aRaRe Yo RaNaRalaXedoRa aRalaRa atahalta Ra e o ke eyl

AANK
EXAM

OO0

TIABOOOOIONOOO

AND e, FALSE,z,TRUE, , «Bze@B, A MINUS SIGN IN FRONT OF AN
OCTAL CONSTANT CAUSES THE CONSTANT TO BE COMPLEMENTEO,
A MINUS SIGN IN FRONT OF A HOLLERITH CONSTANT I8 IGNORED,

AN R HOLLERITH CONSTANT CANNOT BE MORE THAN 1@ CHARACTERS
LONG,

THE TERMINATION $ MUST NDT OCCUR IN CCY OR 2, IF IT OCCURS
IN CC1, 1T WILL BE IGNORED, AN ERROR WILL BE RETURNED IF
IT 18 IN CC2,

A NAMELIST RECORO MAY BE OF ANY LENGTH, BLANKS ARE SIGNIFICANT
ANO MAY DCCUR ONLY AROUND NONeNUMERIC CHARACTERS OTHER
THAN EXPONENTS, FOR EXAMPLE,LEGAL BLANKS ARE X 5 S5,
Y=se 18,3, L s ,TRUE,, C & ¢ 8, , 6, ), Ime 13,
ILLEGAL BLANKS WOULD INCLUDE XsS, E 6, L& , T ,,Y¥8, 5
THE NAMELYST RECORD 1S TREATEQ AS ONE LONG STRING OF
CHARACTERS,ALL 80 CHARACTERS OF EACH CARD BEING SCANNED,
EXCEPT THAT CC2 OF EACH CARD MAY NOT BE A 8 UNLESS IT IS
PARY OF A HOLLERITH FIELD,

BECAUSE OF THE UNLIMITED LENGTH OF A NAMELIST RECORD,A
WOLLERITH CONSTANT MAY BE OF UNLIMITED LENGTH,

BECAUSE TYPE IS NOT CHECKED,STORING A DQUBLE@PRECISION
CONSTANT INTO A SINGLEePRECISION VARIABLE WILL CLOBBER
THE FOLLOWING LOCATION, (X=5,D WILL STORE A IERO INTO
THE LOCATION FOLLOWING X ASSUMING X IS NOT OOUBLE OR
GCOMPLEX), A SIMILAR WARNING CAN BE GIVEN FOR Xe(1,.,2,),

233223232222 232222222 2227223233283 22 222332222 22222222222 Rdddd]
PLE OF USAGE =

SUPPOSE ONE WISHED 70 REPLACE THE STATEMENTS

OIMENSION A(20),B(5,3),%(8,13,15)
NAMELIST/CARON/T,J,K, A, B, X
READ(S,CARCN)

WITH SYSTEMe INOEPENDENT INPUT, FURTHERMORE,SUPPQOSE ONE WISHED
TO HAVE PS AND C$S CARDS COME QUT ON BOTH PAPER ANO FILM
AND ERRQR MESSAGES COME OUT ON FILE 59,THEN ONE WQULD
NEEO THE FOLLOWING » =

OIMENSION A(20),B(5,3),X(5,18,15),1TAB(2),TABLE(S,?)
SET UP FILE TABLE FOR MESSAOGES

DATA ITAB/3LOUT,U4LFILM/,JTAB/SY/
CALL NAMPRT(2,17AB)
CALL ERRPRT(1,JTAB)

OEFINE THE NAMELIST TABLE, IF THERE ARE TO BE N UNIQUE
INPUT VARIABLE NAMES,THEN 3#(N+{) TABLE LQCATIONS
ARE NEEOED, THUS,FOR 8IX VARIABLES, 347 LOCATIONS
MUST BE SET ASJOE, THE THIRD ARGUMENT I8 THE
SECOND SUBSCRIPT OF TABLE, IF ANY ERRORS OCCUR IN
SUBSEQUENY CALLS TO TABSET, TRANSFER WILL OCCUR 7O
THE STATEMENT NO, ASSIGNEO TO lERRT, THIS ELIMINATES
ERROR CHECKING AFTER EACH CALL TO TABSETY, IEFLAG CAN
THEN BE EXAMINED YO DETERMINE WHAY TYPEZ OF ERROR
OCCURRED,
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128

127
128
129
1382
131
132
133
134
1318
136
137
138
139
140
141
142
143
144
14%
146
147
148
149
158
1514
152
153
154
155
156
157
138
159
160
161
162
163
164
16%
166
167
168
169
178
171
172
173
174
175
176
177
178
179
182
181
182
183

OO OATOOANOOOOOOOOIIOONOOIOOICROOOOATTONROOODOTTOO0D

o000 OO0

(s RsX 2] AN OIN OOONn OO n

o000 [a NaXe)

e Xg R3]

999

ASSIGN 999 TO IERRTY
CALL TABOEF(TABLE,SHCARDN,7,I1ERRT)

ENTER EACH VARYABLE INTO YHE TABLE, IF THERE 18 SOME
ERROR, IEFLAG 18 RETURNED NONeZERD,

CALL TABSET(TABLE,1HI,1,IEFLAG,2,8,08,0)
(THE @ OENOTES A NONe3UBSCRIPTED VARIABLE)
CALL TABSET(TABLE,1HJ,J,IEFLAG,,8,8,8)
C‘LL TAB’EY(TABLE'1HK,K,‘EFLAG"'0'G'G,
CALL TABSET(TABLE,1HA,A,IEFLAG,1,8,8,8)

(THE | DENOCTES A SUBSCRIPTED VARIABLE BUT THE SUBSCRIPT
NEED NOT BE GIVEN FOR A SINGLYSSUBSCRIPTED VARIABLE)

CALL TABSET(TABLE,1HB,B,lEFLAG,2,5,0,0)

(THE VARIABLE 3§ QOUBLY-SUBSCRIPTED BUT ONLY THE FIRST
SUBSCRIPT 'NEED BE GIVEN)

CALL TABSET(TABLE, 1HX,X,1EFLAG,3,5,1@,8)

(THE VARIABLE I8 TRIPLY®SUBSCRIPTED BUT ONLY THE FIRST
TWO SUBSCRIPTS NEED BE GIVEN)

NOTE THAY TABSET IS CALLED WITH THE FULL NO, OF ARGUMENTS
WHETHER THEY ARE USED OR NOT, THIS IS NOT STRICTLY
NECESSARY ON MOST COMPILERS, CHECK YOUR LOCAL
CONVENTIONS,
READ IN A NAMELISY CARD, IF IEPLAG RETURNS 0,ALL WAS 0K,
IF IEFLAG RETURNS w1,A NORMAL EOF WAS ENCOUNTERED,
FOR ALL OTHER VALUES OF IEFLAG,AN ERROR OCCURRED,
IF IEFLAG,LT,3,AN EOF ALSO OCCURRED,

CALL NAMLST(TABLE,S, JEFLAG)

(% IS THE INPUT FILE NO,)

IF(IEFLAG,EQ,3) GO TO 1@
IF(IEPLAG.EQ,(=1)) GO 70 2@

A NAMELIST ERROR QCCURRED

STOP 7

A NAMELIST TABLE INITIALIZATION ERROR OCCURRED
CONTINUE

AN EOF OCCURRED

2@ CONTINUE



184
185
186
187
188
189
190
191
192
193
194
19%
196
197
198
199
200
201
282
203
2a4
285
206
2a7
248
229
2102
e
212
213
214
215
216
217
218
219
220
221
222
223
224
228
226
227
228
229
23@
231
232
233
234
235
236
237
218
239
2ue

OO0

[a Ne ] OO0 (2 Xe R 2] (2 Xg Ng] o0 coTO0 o000

1@

NORMAL EXIT

la e Xl

10 CONTINUE

. 8 o
LR AS R 2Rttt 2222222222222 23]

WRITTEN BY J L. NORTON,LASL Te3,1974
THIS VERSION RUNS ON A CDC 66338 OR 7688 USING THE RUN COMPILER

OIMENSION TABLE(3,1),IDSTR(8E)

INTEGER TABLE,AND,OR,COMP, SHIFT

LOGICAL LIST,CMPLEX,DIM,DELIM,FIX,MULT,CFRST, HOLLER, DOBLE
LOGICAL SAVE,FIRST,DONE,EXPN,PER]0O0,LCONT,LEONF,COONE,CPFND
COMMON/ARRCON/TCHAR(8@), ISUB, ITEST,NSUB, NSUBV (4), SENTRY, 18BSPT,
1 CREAL,CIMAG,CMPLEX,DIM,MULTSV,IVSUM{MULT,LEST, HOLLER,DOBLE
COMMON/ERRORC/IERRT

COMMON/GSHIFT/XLEFT, XRIGHT, XOUM

DOUSLE PRECISION DB,OBP,0CONST, DTEMP,DZERO
EQUIVALENCE (OB, CREAL)

EQUIVALENCE(IVSUM, XSUM)

DATA LCONT,LCONF/,TRUE,, FALSE,/

DATA IAF,JAL/1RA,{RZ/

DATA INF,INL/1R®,3R9/

OATA DCGNST/1@,,8,/,D2ZERC/Q,,0,/

DATA IEMIN, TEMAX/#294,322/

OATA NDSP,NDOP/tu4,28/

OATA INAME/@/

LIST o IF TRUE,EACH NAMELIST CARD INPUY WILL BE LISTEOD
LIST= FALSE,

BEGINNING OF COOE FOR PROCESSING A NAMELIST RECGRO
CONTINUE

RESET THE ERROR FLAG

1EFLAGeO

READ A CARD

CALL READIT(IF,IEFLAG)

IF AN ENDeQOFeFILE WAS ENCOUNTERED,QUIT

IFCIEFLAG,LT.B) RETURN

I8UB I8 THE POINTER TO THE COLUMN BEING PROCESSED OF THE CARD
LAST READ, BEGIN LODKING AT GC2,

Isugse
IF cC2 IS NOT A OOLLAR,IGNQORE THE CARD AND GO BACK AND READ
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130

241
242
243
244
208
246
2u?
248
249
2%a
251
2%2
253
asy
235
2%6
287
258
2%9
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297

o0 o000 OO0

OO0 O8N0 OO o000 30000 e X2 X3 IO

o [aRs 22l [ 2 X e

2a

la

4a

ANOTHER ONE
IF(ICHAR(2) (NE,1HS) GO TOD @
CC2 WAS A DOLLAR, IF CC1 18 A «Pe,TURN ON THE LIST FLAG,
TF(ICHARC1) EQ, 1HP) LISTE,TRUE,
IF ¢ty IS A C,PRINT THE CARO AND GO READ ANOTHER
IFCICHAR(1) NELIHC) GO TO 20
CALL MESSOT(1)
GO YO 1@
CARD I8 TC BE PROCESSED,
CONTINUE
IVNUM 18 THE NDO, OF CHARACTERS READ IN THE CURRENT STRING
1VNUMs=@
tttttttktktttttttt'tttttttttttttttttttttttttttwttttttttttttttttttt
OECODE THE NAMELIST NAME
tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
CONTINUE
GO 10 THE NEXT COLUMN
1SUBRISUB+1
ITEST IS THE CHARACTER IN CC ISUB,LEFTeJUSTIFIED,BLANK FILL
ITESTRICHAR(ISUB)
CHECK FOR A BLANK
IFCITEST.EQ,1H ) GO TO 7@
NO, UP THE CHARACTER COUNT, IF MORE THAN $IX,FATAL ERROR,
IVNUMRIVNUM+1
IFCIVNUM,LE,6) GO TO ua
CALL MESSOT(2)
1EFLAGS2
RETURN
CONTINUE
ITEMP 18 THE CHARACTER IN CC ISUB,RIGHT«JUSTIFIED,2ERD FILL
ITEMPRANO (SHIFT(ITEST,=54),778)
CHECK FOR THE FIRST CHARACTER OF THE STRING

IF(IVNUM,GT,1) GO TQO S@




298
299
300
301
302
383
304
308
36
3ar
31088
389
310
311
312
313
314
318
316
317
318
319
320
321
322
123
324
12%
326
327
328
329
330
331
332
333
334
3318
336
337
338
339
340
341
342
343
344
'
346
347
348
349
150
1171
352
3%3
154

oo POy OO0 00 3D

OO (s N Xx Nal

oo

sa

62

7@

8@

YES, IF NONeALPHABETIC,FATAL ERROR,

IFCITEMP ,GE, IAF ,AND,ITEMP,LE, IAL) GO TO 60
CALL MESSOT(23)

IEFLAGK23

RETURN

CONTINUE

IF ANY CHARACTER 18 NOT A LETTER OR A NUMBER,FATAL ERROR,

IFCCITEMP ,GE, INF, AND, ITEMP,LE, INL),OR, (STEMP,GE, IAF,AND, ITEMP,LE,
1 IAL)) GO TO ¢@

CALL MESSDOT(24)

1EFLAGS24

RETURN

CONTINUE

STORE YHE CHARACTER ANO GO LODK AT THE NEXT

JOSTRCIVNUM)®ITEST
GO 7O 3@

A BLANK CHARACTER HAS BEEN FOUND

CONTINUE

IF IT 18 THE FIRST CHARACTER AFTER THE §,FATAL ERROR
IFCIVNUM,GT,3) GO TO 8@

CALL MESSOT(11)

IEFLAG=Y]

RETURN

CONTINUE

GO PUT THE STYRING INTO ONE WORD (INAME),LEFTeJUSTIFIEO,BLANK FILL

CALL. MASH(IDSTR, IVNUM, INAME, SEFLAG)
IF(IEFLAG,NE,@) RETURN

SEE IF IT MATCHES THE NAME IN THE NAMELIST TABLE, IF NOT,G0 BACK
AND READ THE NEXT CARD,

IF(TABLE(1,1),NE,INAME) GO TO 10

NAME MATCHES, INE IS THE NUMBER OF VARIABLES REPRESENTED IN THE
TABLE +§, DELIMp,FALSE, INOICATES THAT A DELIMITER (, OR 8)
18 NOT EXPECTED AS THE NEXT CHARACTER, FIRST=,TRUE, INDICATES
THAT A VARIABLE NAME MUST BE FOUND BEFORE A CONSTANY,

INESTABLE(3,1)+1

OELIMw,FALSE,

FIRSTa,TRUE,

LIST THE CARO IF THE FLAG IS ON

IFCLIST) CALL MESSOT(1)
GO 70 10@a
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132

355
356
357
358
359
360
Y61

362
563
364
365
366
367
3168
369
3r7a
371
372
373
374
375
376
377
378
379
380
3814
382
383
384
385
386
387
388
389
3%@a
391
3192
393
394
39%
396
397
398
399
4aa
401

4@
403
4a4
40%
4ae6
4a7
4as
4a9
410
411

OO0 a0 Oo0O0n (g XaXs] OO0 OO aOOOO OO0 OO0 OODO0OO

OO0

9a

120

110

RN AR AN RN AN AR AN AR AR AR AN AR R AN AR AR R AN AR R R AR AR AR AR AR KRR AN AR AR AN
MAIN LOOP FOR OECODING VARIABLE NAMES AND CONSTANTS

AR RN RN AR AN R R AN R AN AR RN AR AR R AR AR AR R AR AR AR AR AR AR AR AR AR R AN AR R AN
CONTINUE

ONE VARIABLE NAME AND CONSTANT HAVE ALREADY BEEN PROCESSED,
EITHER A VARIABLE OR A CONSTANT CAN DCCUR NEXT,

FIRSTa, FALSE,

(AL AL AL L LA LA LI RA 2T A1 D2 ] X2 A X ld i d i d ]l LAdd Xl Al LAl Ll il lldl)

SUBLOOP TO OETERMINE WHETHER NEXT STRING IS VARIABLE NAME OR
CONSTANT

(AL XX XL Tl LY R4 TRl A 0 LA R AL LA LA Al dl LDl l Al ld il LA il l bl il LRl d

CONTINUE

NXTCOL PUTS THE CONTENTS OF THE NEXT CARD COLUMN INTOD ITEST,ALSO
UPOATING ISUB, IF NECESSARY,ANOTHER CARO I8 REAQC AND ERROR
CHECKS ARE PERFORMED,

CALL NXTCOLCIF, IEFLAG)

IF ANY ERRORS,QUIT RIGHT HERE

IFCIEFLAG,NE,@) RETURN

NO ERRORS, SEE IF NEXT CHARACTER IS A BLANK, IF IT 18,60 ON TO
THE NEXT COLUMN,

IF(ITEST.EQ,1H ) GO TO j@a@

NOT A BLANK, SEE IF IT IS A DOLLAR, IF 80,WE ARE ALL OONE,
IF(ITEST,EQ,1HS) RETURN

NOT A OOLLAR, SEE IF A OELIMITER IS EXPECTEOD,
IF(,NOT,DELIM) GO TO {10

YES, JF CHARACTER IS NOT A COMMA,FATAL ERROR,
IFC(ITEST,NE,1H,) GO TO 260

CHARACTER IS A COMMA, REMOVE DELIMITER FLAG AND GO EXAMINE
THE NEXT COLUMN,

DELIM=s,FALSE,

GG TO 9@

CONTINUE

SEE IF CHARACTER I8 ALPHABETIC

ITEMPEAND(SHIPT(ITEST,®54),718)
IFCITEMP,GE,IAF ANO,ITEMP,LE,TAL) GO TO 130



412
413
414
415
416
417
418
419
42a
421
422
a23
424
42%
426
47
428
429
43a
431
432
433
434
435
436
437
438
439
440
441
442
443
444
44s
446
447
448
449
450
451
4%2
4sy
usy
45s
us6
487
438
489
460
461
462
463
464
465
466
467
468

OO0 o000

OO0 (a2 X2} T OO O OO0 OO0

e NaXal o000

{20

13a

142

15a

NO, IF A NAME 1S EXPECYED,FATAL ERROR,
IF(FIRST) GO TO 120

A NAME I8 NOT NECESSARILY EXPECTYED, LEGAL CHARACTERS ARE NUMBERS,
+1=s¢sOR (, IF NONE OF THESE,FATAL ERROR, IF ONE DF THESE,
PROCEED TO SECTION WHICH DECOOES CONSTANTS,

TF(ITEMP,GE,INF AND,ITEMP LE,INL) GO TO 4aa

IF(IYEST,EQ,1H+ ,OR, ITESY EQ,1He ,OR, ITEST EQ,1H,,OR, ITEST,EQ, 1H()
1 GO TO 4ca

CONTINUE

CALL MESS8OT(13)

IEFLAGHN1Y

RETURN

.-...-.'.-...'.-,."."".".’"'-"".-..".-,-..'-...-........'.

SUBLOOP TO DECODE VARIABLE NAMES

....."F'..'."""""".'.9-.-!!,'.'..’.."'.'.9"’..."'.."p.-

CONTINUE
STORE THE FIRST CHARACTER

IVNUMs1
I08TR(1)®ITEST

1650588085 08085888338 33222222 22 2 IR L TR LTSI LY X T PP

SUBLGBOP T0O GEY CHARACTERS QF VARTABLE NAME

AR AAAAs R sl T T T Y Yy R N L T ys

CONTINUE
GET THE NEXT CHARACTER AND CHECK FOR ERRORS

CALL NXTCOL(IF,IEFLAG)
IF(IEFLAG,NE,@) RETURN

SEE IF CHARACTER IS ALPHANUMERIC, IF NOT,ASSUME THAT THE END OF
THE NAME HAS BEEN REACHEO,

ITEMPRANO(SHIFT(ITEST,»54),778)

IFCCITEMP,GE,IAF ,AND,ITEMP,LE,TAL) ,OR, CITEMP ,GE, INF AND,ITEMP,LE,
1 INL)}) GO TO 150

GO TO 17a

CONTINUE

CHARACTER IS ALPHANUMERIC, SEE 1F IT 1§ NC, 74 IF 8C,FATAL ERROR,
IFCIVNUM,GE,6) GO TG 160

NOT CHARACTER 7, STORE ANO GO ON TO THE NEXT,

IVNUMSIVNUM+1

IDSTR(IVNUMIBITEST
GO T0 140
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134

469
47@
471
47
473
474
475
476
477
u78
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
49%
496
497
498
499
saa
sa1
5a2
sas
584
505
5a6
sa?
3a8
5a9
s10
St1
%42
513
S14
518
516
517
518
519
520
521
522
523
524
525

[ X2 X 2] OO0

OO0 VOO0 (s Xe KaXq) leNeNaXe) OO0 o000

(o] (s Ng Xgl (s NaRq)

160

17@

180

19@

2aa

CONTINUE

CALL MESSOT(3)

IEFLAGsY

RETURN

PRCEPPPEL PP PP PP PP PP PP PP PRt P Pt Rt R IRt tot ittt et
CONTINUE

NAME HAS BEEN OECODEO, PUT INTO ONE WORO,

CALL MASH(IDSTR, IVNUM, INAME, JEFLAG)
IF(IEFLAG,NE, @) RETURN

SCAN THE TABLE TO SEE IF IT IS A LEGAL VARIABLE, IF NOT,
FATAL ERROR,

DO §8a@ 1s2,INE

IF(INAME, EQ,TABLE(1,1)) GO TO 19@
CALL MESSQT(4)

IEFLAG=Y

RETURN

LEGAL VARIABLE NAME HAS BEEN PFOUND, INITIALIZE FOR SUBSEQUENT
SCAN,

CONTINUE

FIRST HERE DENOTES THAT A CONSTANT HAS NOT YET BEEN FOUND FOR
THIS VARTABLE

FIRSTa,TRUE,

IENTRY IS THE SECOND SUBSCRIPT OF THE TABLE ENTRY FOR THIS
VARIABLE

IENTRYsI

I18BSPT 1S THE STORAGE OFFSET FOR THE VARIABLE, IF THE VARIABLE
13 LOCAYED BEGINNING IN MEMORY LOCATION N, THEN THE NEXT
CONSYANT WILL BF STORED STARTING IN LOCATION N+ISBSPTei,

1SBSPT#1

NSUBV(I) I8 THE VALUE OF THE ITM SUBSCRIPT

00 287 1I=y1,4
NSUBV(I)=@

NSUB I8 THE NUMBER OF SUBSCRIPTS

NSUEBs0

oIM 18 ,TRUE, IF THE VARIABLE IS OIMENSIONED
OIM=,FALSE,




526
se7
g28
529
53@
$31
532
333
534
538
536
$37
538
539
sS40
S41
S42
543
S44
$4%
546
547
548
549
55@
5514
552
553
554
558
586
557
5%8
$59
560
561
S62
563
$64
6%
566
567
$68
569
570
871
s$72
573
574
575
576
577
8§78
$79
580
581
582

[a EaXs] OO0 0 IO

[ X s Ng Xel (2 XaX 2]

oo O OO0

00

218

2ea

230

2409

LAl L A AL LA LA L L LI T T LTI T LYY T LYY LR TY LT I L L T R Ry Pap gy g g

OETERMINE ANY SUBSCRIPTING INFORMATION

.....'.-'-."..."'....-....’.'-'.--'-.w.-‘....'..-'.--'.'-....-Q..
CONTINUE

CHECK THE FIRST CHARACTER AFTER THE VARIABLE NAME, IF IT I8 AN
EQUALS,NO SUBSCRIPYING INFORMATION, PROCEED TO CONSTANY SCAN,
OTHER LEGAL CHARACTERS ARE BLANK AND LEFTY PAREN, IF NEITHER
OF THESE,FATAL ERROR,

IFCITEST,EQ,1H ) 6D TO 220
TFCITEST,EQ, 1H() GO TO 230
IFCITEST.EQ, 1HB) GO TO 4@a
CALL MESSOT(S)

1EFLAGSS

RETURN

CHARACTER WAS BLANK, FETCH NEXY COLUMN AND CONTINUE,
CONTINUE

CALL NXTCOLCIF,IEFLAG)

IFC(IEFLAG,NE,B) RETURN

GO TO 210

CHARACTER WAS LEFT PAREN, BEGIN SUBSCRIPT OECODING,
CONTINYE

INITIALIZE, IVSUM 18 THE CURRENT VALUE OF THE NUMBER BEING OECOOED
AND IVSIGN I8 ITS 8IGN (+1 OR =1),

DtMm, TRUE,
NSUBw1

IVNUMa@

IvSUM=O

IV3IGNN}

DELIMm,FALSE,

NOSGN IS THE ND, OF SIGNS ENCOUNTERED IN THE FIELD
NOSGN=®

+++ SUBLOOP TO DECODE A SUBSCRIPT

CONTINUE

GET THE NEXT CHARACTER

CALL NXTCOL(IF, TEFLAG)
IF(IEFLAG,NE,B) RETURN

SEE IF IT 1S NUMERIC

ITEMPRAND (SHIFT(ITEST,»54),778)
IFCITEMP,GE, INF,AND,ITEMP,LE,INL) GO TO 280
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583
584
58%
586
587
588
589
$90
591
592
593
594
59¢
596
597
598
599
680
601
682
603
684
685
686
687
608
689
610
611
612
613
614
61%
616
617
618
619
620
621
622
623
624
625
626
627
628
629
632
6314
632
633
634
3%
636
637
638
639

o0 OO0 [aRe X ¢ [s 222 o] (2 X 9]

OoO000

o000 OO0

oI000

2%a
260

274

28a

298

3aa

NO, CHECK FOR BLANK,
IFCITEST,EQ,1H ) GO TO 3310

NO, CHECK FOR COMMA,

IFCITEST,EQ,1H,) GO TO 348

NGO, CHECK FOR RIGHT PAREN,
IFCITEST,EQ,1H)) GO TO 360

CHECK FOR SIGN OF SUBSCRIPT
IF(ITEST,EQ, 1H+,0R, ITEST EQ, 1He) GO TO 298
NONE OF THESE, FATAL ERROR,

CALL MESSOT(6)
IEFLAG=S
RETURN

CHARACTER WAS NUMERIC, SEE IF A DELIMITER WAS EXPECTEO, IF IY WAS,
FATAL ERROR,

CONTINUE ,
IF(,NOT,0ELIM) GO TO 278
CONT INUE

CALL MESSOT(7)

1EFLAGR?

RETURN

CONTINUE

SEE IF ;HE SUBSCRIPY 18 TDO LONG, IF MORE THAN S DIGITS,FATAL
ERROR,

IFCJVNUM,LT,S) GO TO 28@
CALL MESSOT(43)
IEFLAGRA43

REYURN

CONTINUE

SUBSCRIPT IS OK 80 PAR, UPDATE 378 VALUE AND CONTINUE,

IVNUMs IVNUM+ ¢
IVSUMRIVSUMA 134 ITEMPwINF
GO TO 240

CONTINUE

A 8IGN HAS BEEN FOUND, MAKE SURE THERE 18 ONLY ONE,

IF(NOSGN,EQ,@) GD TO 3@0
CALL MESSOY(44)
IEFLAG=UY

RETURN

CONTINUE




648
641
642
643
644
645
646
647
648
649
650
651
632
653
654
655
656
657
658
6589
668
661
662
663
664
66%
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
698
691
692
693
694
695
696

o0

[eXaXs) [a X2 R 2] o000 (2 XaX gl OO0

(s XeNal

onan e Xe X o)

o0

310

324

330

3403

35

8IGN I8 OK, UP THE COUNT,SET THE SIGN VARIABLE, AND CONTINUE SCAN,
NOSGN=1

IFCITEST EG,1He) IVSIGNmw}

GO TO0 240

CONTINUE

CHARACTER I8 A BLANK, IF NO NUMBERS HAVE BEEN FOUNO YET,GO ON TO
THE NEXY CMARACTER,

IF(IVNUM,EQ,B) GO TO 24a
BLANK CONSIDERED FIELD TERMINATOR, TURN ON THE DELIMITER SWITCH,

OELIMw,TRUE,
CONTINUE

SUBSCRIPT DECODED, MAKE SURE THERE ARE NO MORE THAN 4,
IF(NSUB,GT,4) GO YO 330

SUBSCRIPT 18 OK, STORE THE SIGNED VALUED IN THE SUBSCRIPT ARRAY,
NSUBV(NSUB)®ISIGN(IVSUM, IVSIGN)

REZINITIALIZE AND 6O SEARCH FOR NEXT SUBSCRIPT

IVSUMs@

IVNyMs=a

IVSIGN=1

NQSGN=®

NSUBeNSUB+1

GO TO 24a

MORE THAN FOUR SUBSCRIPTS, FATAL ERROR,

CONTINUE

CALL MESSOT(14)

IEFLAG=14

RETURN

CONTINUE

COMMA ENCOUNTEREO, SEE 3F A DELIMITER I8 EXPECTED,
IF(OELIM) GO TO 350

NQ, SEE IF A FIELO HAS BEGUN, IF NOT,FATAL ERROR, IF $0,CONSIDER
FIELD TERMINATED AND GO FINISH PROCESSING FOR THIS SUBSCRIPT,

IF(IVNUM NE,Q®) GO TO 320

CALL MESSQT(8)

IEFLAGES

RETURN

DELIMITER EXPECTED AND FOUNO, TURN OFF FLAG AND CONTINUE S8CAN,

CONTINUE
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697
698
699
780
781
782
783
784
T8%
786
727
708
729
710
711
712
713
714
718
716
717
718
719
720
721
722
723
724
725
726
727
728
729
738
731
732
733
734
73%
736
737
738
739
740
7414
r42
743
744
74%
746
747
748
749
758
751
752
753

TTOND (o Xe R+ ¥2)

OO0

[ 2 e Ralal o0 o0 o0

s e ReXgXe Nal OO0

pIT-

37a

lga

39a

420

DELIM= ,FALSE,
60 YO 24@
CONTINUE

RIGHT PAREN FOUNO, TERMINATE SUBSCRIPT PROCESSING, CHECK IF PAREN
I8 FIELD TERMINATOR,

IFC(IVNUM,NE,@) GO TO 378
NO, CHECK FOR ISOLATEO SIGN, IF 8O,FATAL ERROR,

IF(NOSGN,EQ,Q) GO TO 384
CALL MESSOT(3@®)
IEFLAGn3®

RETURN

CONTINUE

YES, STORE THE SUBSCRIPT ANO PRETENO LJKE ANOTHER IS TO BE
OECODED,

NSUBY(NSUB)®ISIGN(IVSUM, IVSIGN)
NSUBaNSUB+1

2T R L I L R R ARl Al i adidddalesdiddddddddd
CONTINUE

LAST SUBSCRIPY COMPLETED, SET NSUB TO THE ACTUAL NO, DF SUBSCRIPTS
NSUBaNSUBe |

(I XX I XL LI LR LAY DAL A2 0 Al Al Xl A d a0l d L il Al d b add Al Aud 1
CONTINUE

SCAN CHARACTERS UNTIL AN ® 1§ PFOUND, ONLY OTHER VALID CHARACTER
I8 A BLANK,

CALL NXTCOL(IF,IEFLAG)
IF(IEFLAG,NE,8) RETURN
IF(ITEST,EQ,1H ) GO TO 39a
IF(ITEST . EQ,1Ha) GO TO y4aa
CALL MESSQT(9)

IEFLAGRY

RETURN

I 22222 82 2SR R 2222222223222 2222222222222 222222 22

SECTION TO DECODE CONSTANTS
AR AR R A RN R AR AN AR R R R R R R R R R R NN NN AR A AR R AR A AR AR AR AR R AR AR

CONTINUE
REBET ALL FLAGS
CMPLEX « TRUE, IF A COMPLEX CONSTANT 38 BEING OECOOED

COONE e ,TRUE, IF THE SECOND HALF OF A COMPLEX CONSTANT HAS
BEEN OECOOED BUT THE CLOSING PARENTHESIS HAS NOT



754
735
756
757
758
7%9
760
761
762
763
764
765
766
767
768
769
778
771
772
773
774
715
776
177
778
779
782
781
782
783
784
788
786
787
788
789
79@
791
792
79%
794
798
796
797
798
799
800
a4
8n2
8ol
sad
aas
8aé
sa?
1.1
8@9
810

OO D

OO0 OO

OO0

o000

410

420

BEEN FOUND
CPFND « ,TRUE, IF THE CLOSING PARENTHESIS OF A COMPLEX CONSTANT
HAS BEEN WOUND
o » STORAGE FOR DOUBLE PRECISION CONSTANT
MULT « LTRUE If A MULTIPLIER HAS BEEN FOUND
OFLIM « LTRUE, IF A OELIMITER IS EXPECTED

CMPLEX® FALSE,
COONE=,FALSE,
CPFNOm FALSE,
OR=@,
MULT=,FALSE,
DELIMs FALSE,

ONE RETYURNS TD HERE IF THE FIRST NO, OF A COMPLEX CONSTANT HAS
BEEN PROCESSED AND STORED

CONTINUE

HOLLER » ,TRUE, IF A HOLLERITH CONSTANY 18 BEING PROCESSEOD

1C e CHARACTER COUNT OF CONSTANT STRING

00BLE e ,TRUE, IF A OOBLE PRECISION CONSTANTY I8 BEING PROCESSED
Fix e ,TRUE, IF A FIXED POINY CONSTANT IS BEING OECGOED

IvSUM e CURRENT VALUE OF FIXED POINT FIELO

IVNUM o CURRENT NO, OF OI1G6ITS IN THE FIXED POINT FIELO

EXPN e ,TRUE, 1F AN EXPONENY I8 BEING QECODED

XLEFY e« VALUE OF FLOATING POINT CONSTANT TO LEFT OF OECIMAL POINT
XRIGHY » VALUE OF FLOATING POINT CONSTANT TO RIGHT OF DECIMAL
NOSGN = NO, OF ¢+ OR =« SIGNS FOUND IN CONSTANT SO FAR

OONE = ,TRUE, IF A DOLLAR SIGN HAS BEEN POUND

IV3IGN « VALUE OF THE LAST SIGN FOUNO (+1 OR =1)

PERIOD o ,YRUE, IF THE LAST CHARACTER FOUND WAS AN ISOLATED PERIOO
HOLLER= FALSE,

I1Csa

OO0BLEw,FALSE,

FIX=s,TRUE,

IV8UMD

IVNUM=D

EXPNa FALSE,

XLEFT»@,

XRIGHTsQ,

NOSGNu®

DONEsg,FALSE,

IVSIGN®1

PERIODs ,PALSE,

IF THIS IS THE FIRST CONSTANT TO BE PROCESSEQO AFTER AN = SIGN
(FIRSTw,TRUE,) OR A COMPLEX CONSTANT 18 BEING DECOOED,
ONE MUST FETCH THE NEXT CHARACTER, OTHERWISE,IT HAS PREVIQUSLY
BEEN READ,

IF( NOT ,FIRST ,AND,NOT,CMPLEX) GQ TO 430
CONTINUE

GET THE NEXT CHARACTER AND ZHECK FOR E£RRORS
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811
812
813
814
815
816
817
818
819
s82a
82l
822
823
824
825
826
827
828
829
a8la
831
as2
833
834
835
836
837
838
8319
840
841
842
843
844
84%
846
847
848
849
asa
851
8%52
8sy
8%4
%%
856
887
858
889
860
861
862
86%
864
86%
866
867

OO0 ODOODOOOO

ls g Nyl oo o00

e XeXg) o0

LaX2X2) OO0 00 (4K 2 X 2] oo

43a

CALL NXTCOL(IF,IEFLAG)

IF(IEFLAG,NE,@) RETURN

CONTINUE

LI ETL Y L DL e Y T L L T LY D Y DL R LT S LI L L LI LI A L el A A e dd Al d ]l L
OFGIOE WHAT TO 00 BASED UPON WHAT CHARACTER WAS LAST READ
Tt e T T P T P P T L R R PR PR LD L DL T L LA L L L
CHECK FOR A BLANK

IFC(ITEST.EQ,1H ) GO YO 472

NO, CHECK FDR A NUMBER,

ITEMPEANO(SHIFT(ITEST,»54),778)
IFCITEMP,GE,INP ANO,ITEMP,LE,INL) GO TOD 452

NO, CHECK FOR A COMMA,
IFCITEST,EQ,1H,) GO TO 1050
NO, CHECK FOR A PERIOD,
IF(JTEST,EQ,1H,) GO TO 1148
NO, CHECK FOR A RLUS OR MINUS,

IF(ITEST.EQ,1H+) GO YO 992
IF(ITESTEQ,1He) GO TQ 990

NG, CHECK FOR A DOLLAR SIGN,
IFCITEST . EQ,1HS) GO TD 1830
NO, CHECK FOR A T OR F,

IFC(ITEST,EG,1HY) GO TO 1170
IFC(ITEST EQ,1HF) GO TO 1170

NO, CHECK FOR AN E,
IFC(ITEST,EG,1HE) GO TO 11@@
NO, CHECK FOR AN ASTERISK,
IFCITEST,EQ,1H*) GO TO 688
NO, CHECK FGR AN H,
IFCITEST,EQ,1HH) GO TO 770
NO, CHECK FOR A B,
IFC(ITEST,EQ, 1HB) GO 10 930
NO, CMECK FOR AN | OR AN R,




868
869
s870
871
872
873
874
878
876
8717
878
879
aaa
881
882
1.3
884
88%
886
as?
888
889
89a
891
892
893
894
89%
896
897
898
899
9a@
9a1
9a2
923
9ad
9as
9a6
9a?
928
929
91@
911
912
913
914
9195
916
917
918
919
92@
921
922
923
924

o0 aoeo O OO0

oo o300 TTO0 00 [a NeXe] g X2 Nal (s XaX2) OO 30000

440

4so

IFCITESY.EQ,1HL) GO YO 77@
IF(ITEST.EQ,1HR) GO YO 770

NO, CMECK FOR A D,

IF(ITEST,EQ,1HO) GO TO 1139

NO, CHECK FOR A LEFT PARENTHES1S,
IFCITEST,EQ,1MH() GO TD 720

NO, CHECK FOR A RIGHT PARENTHES!S,
IF(ITEST EQ,1H)) GO YO 759

LEGAL CHARACTER NOT FOUNDO, FATAL ERROR,
CONTINUE

CALL MESSOT(12)

IEFLAGm12

RETURN

(LI LTI Y Y P T Y LY P Y Y T T T T Y T Y e R L L T T TRy T Y ppereyears

CHARACTER WAS A NUMBER

L T T T YT T YUT ¥ YRR,
CONT INUE

SEE IF A DELIMITER WAS EXPECTED, IF 80,FATAL ERROR,
IF(OELIM) GO TO 240

RESET ISOLATED PERIOD FLAG

PERICOs FALSE,

UPDATE THE VALUE OF THE NUMERIC FIELO
IVSUMEIVSUMA 1B+ ITEMPw INF

UPOATE THE DIGIT COUNT

IVNUMaIVNUM+

UPDATE THE CHARACTER COQUNT

144 242 31

SEE IF THIS 1§ THE THIRTIETH CMARACTER

IFcIc,LT.3@) GO TO 460

YES, FATAL ERROR,

GD TO 1160

NO, STORE THE CHARACTER AND GO ON TO THE NEXT,

141




925 4

926 460 CONTINUE

927 IDSTR(IC)®mITEST

928 GO YO A2a

929 C

93a ¢ L L e T P T L Y L YT PP Y Y LT P AT YL DY LYY Y TS T YT
931 ¢ CHARACTER WAS A BLANK

93: [+ e T Y T Y Y P X T Y I PP TIPS AL YL IR L LYY Y Y X )
933 ¢

934 478 CONTINUE

9358 ¢

9%6 ¢ IF THE BEGINNING OF A CONSTANT HAS NOT YET BEEN FOUNODO,GO ON TO
937 c THE NEXT CHARACTER

938 c

939 IF(FIX,AND,IVNUM,EQ,B) GD YO u2@

94@ ¢

941 ¢ NOT THE BEGINN}NG OF A CONSTANT, BLANK 18 CONSIDEREO FIELD _
942 c TERMINATOR, TURN ON THE FLAG WHICH SAYS STORE THE CONSTANT,
943 c

944 SAVE=, TRUE,

948 c

946 G SEE IF CURRENT FIELO I8 FIXED OR FLOATING

947 ¢

948 IF(,NOT ,FIX) GO TO 4%@

949 c

1.4 o FIXEQO, OD NOT STORE NOW BUT TURN ON DELIMITER FLAG AND CONTINUE
951 c CHARACTER SCAN,

9%2 c

953 DELIM= ,TRUE,

9%4d GO TO 42a

9%S C

9%6 4 ENTRY POINT FOR STORING FLOATING POINT NO, IF FIELO ]S TERMINATEQ
957 C BY A , OR A S

958 c

959 48@ CONTINUE

96@ SAVEs,TRUE,

961 49@ CONTINUE

962 c

963 c CHECK FOR ISOLATED PERJIOO

964 c

965 IF(,NQT,PERIOD) GO TG Saa

966 c

967 C YES, FATAL ERROR,

968 ¢

969 CALL MESSQT(29)

97@ IEFLAG=29

971 RETURN

972 538 CONTINUE

973 c

974 o NO, SEE IF WE ARE PROCESSING AN EXPONENT,

978 ¢

976 IF(,NOT,EXPN) GO TO 530

977 4

978 C YES, SEE 1F IT 1§ ZERO,

979 C

98a IF(IVSUM,EQ,Q) GO TO 632

981 c
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982
983
984
985S
386
987
988
989
998
991
992
993
994
995
996
997
998
999
1aan
1aa1
10a82
18a3
1aa4
1805
1806
1807
1808
1aa9
1810
1811
1012
1813
1814
1019
1816
1817
1018
1819
1a2a
1821
1022
1823
1824
182%
1826
1827
1828
1829
1a3a
1831
1a3¢
1233
1834
1835
1836
1837
1238

aQa0on (¢ Ru¥al o0

OO

OO0 oo o900 12 X2 X Xy) [gXa Xy

(2] OO N

51@

s2@e

s3a

S4a

NO, GIVE IT THE PROPER SIGN,

IVBUMEISIGN(IVSUM, IVSIGN)

SEE IF IT IS WITHIN BOUNOS

IF(IVSUM,GT,IEMIN,ANO,JVSUM,LT,IEMAX) GO TQ S0

NO, FATA[ ERROR,

CALL MESS80T(26)

IEFLAG=26

RETURN

CONTINUE

YES, ADJUST THE NO, BASEO ON THE EXPONENY AND PROCEED ON
TO THE GENERAL STORING CODE, USE INTERMEOIATE OOUBLE
PRECISION IN ALL CASES,

IF(OOBLE) GO TO S28@

XLEFTuXLEFTaDCONSTaaIVSUM

GO 1O 638

CONTINUE

OB=0B*0CONSTAxIVSUM

GG TO 6308

COOE TO PROCESS FLOATING POINT NO, WITH NO EXPONENT

CONTINUE

CHECK FOR FIELO LONGER THAN 1% CHARACTERS BUT NOY DECLARED
OOUBLE PRECISION, IF 80,FATAL ERROR,

IFC(IC,GT,NOSP+1,AND, NOT,O0BLE) GO TO 608

CHECK FOR OOUBLE PRECISION FIELD

IF(,NOT,DOBLE) GO TO 59@

YES, CHECK FOR FIELO LONGER THAN 29 CHARACTERS, IF SO,FATAL ERROR,
IF(1C.GT,NODP+1) B8O TO 11602

ALL D,K, INITIALIZE FOR EVALUATION, ICP IS THE NO, OF THE FIELD
CHARACTER CURRENTLY BEING PROCESSED,

De=a,
IcPao

2aa A ag ST T L A ARl AR R AR e Ra 222y
LOOP TO EVALUATE OOUBLE PRECISION CONSTANTS

R R g R g g a2
INCREMENT THE CHARACYER COUNT

ICPsICP+)
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1839
1840
1841
1a42
1843
1844
18498
1846
1047
1848
1849
1a%@
1as1
1852
1253
1054
185%
1056
1857
1058
12859
1860
1061
1862
1063
1864
106%
1866
1867
1868
1869
1a7a
1871
1872
1273
1074
187%
1876
1877
1a78
1079
188@
1081
1082
1083
1084
1085
1286
1887
1288
1889
189@
1891
1892
1893
1094
1298

OO0 OO0 o0 (2 e Xv) e X 3]

oo

OO0

OO0 (2 X2 X 2] [a X e X o)

OO

CHECK FOR ENO DF THE FIELO

IF(ICP.GT,IC) GO TO 58@

NO, PICK UP THE NEXT CHARACTER,

ITESTmIDSTR(ICP)

SEE IF IT IS A OECIMAL POINT

IFCITEST,EQ,1H,) GO TO S55@

NO, ISOLATE THE CHARACTER LOW OROER IN THE WORO,
ITEMPRAND(SHIFT(ITEST,»%48),778)

ADD IT INTO THE CONSTANT

OBPaITEMPe INF
OBsOB*DCONST+DBP

CONTINUE LOOPING

GO TO Su@
358 CONTINUE

A DECIMAL POINT MAS BEEN LOCATED, PREPARE TO EVALUATE THAT PORTION
OF THE CONSTANT TO THE RIGHT OF THE QECIMAL, ICPD I8 THE NO,
OF OIGITS TO THE RIGHT OF THE DECIMAL,

OBP=@,

icPhO=a

LOOP TO EVALUATE PORTION TO THE RIGHT OF THE OECIMAL

568 ICPxICP+!}

CHECK FOR TME END OF THE FIELD

IF(ICP,GT,IC) GO TC 87

NO, PICK UP THE CHARACYER,ADD IT INTO THE $SUM,AND CONTINUE,

ITESTRIDSTR(ICP)

ITEMPmAND(SHIFT(ITEST,«54),778)

DYEMPRITEMPeINF

OBP=OBP4DCONST+DTEMP

1CPDeICPO+1

GO TO %68

578 CONTINUE

END OF THE FPIELD ENCOUNTERED, SEE IF THERE WA8 ANYTHING NON«ZERO
TO THE RIGHT OF THE DECIMAL,

ITEMPAWDBPOZERD
IFCITEMPA,EQ,B) GO TO 580
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TIO0 o000 ono
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58a

590

608

618

620

630

YES, SHIFT THE DECIMAL TO THE LEFY AND ADD IT INTO THE PORYION
OF THE ENTIRE CONSTANT TO THE LEFT QF THE DECIMAL,

DBPeDBP#DCONSTaa (<« ICPD)
DBsDB+0OBP

NUMBER I8 ENTIRELY DECODED, AFFIX YHE PROPER 8SIGN,

IF(IVSIGN,LT,@) DBaeDBE

FEEEPPERPEOLPFOE IO PP L PRI PR R PP PP PP PP PP P I PRI PO TI TR EIES
GO SEE IF THE NO, IS TO BE STORED

GO Y0 638
CONTINUE

NO, IS SINGLE PRECISION, SEE IF IT 18 ZERO,
IF(IVSUM,EQ,B) GO YO 620

NO, SFE IF IT I8 TOD LONG,
IF(IVNUM,LE,NDSP) GO T8 610

YES, FATAL ERROR,

CONTINUE

CALL MESSDOT(28)

1EFLAGR2S

RETURN

CONT INUE

NO, STORE fT,

XRIGHTETIVSUM

SHIFT THE ODECIMAL POINT OF THE RIGHTHANDO SIDE TO THE FAR LEFT
XRIGHTEXRIGHT* 1@, ax (e IVNUM)

ADD THE LEFT ANO RIGHT PARTS

XLEFT&XLEFT+XRIGHT
CONTINUE

AFFIX THE SIGN
IF(IVSIGN,LT,@) XLEFTmeXLEFT
IF DOUBLE PRECISION,GCONVERY TQ THAT FORM

IF(ODOBLE) DBsXLEFT
CONTINUE

OECODING FOR BOTH SINGLE AND DOUBLE PRECISION FINISHED,
REINITIALIZE,
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1183 ¢

1154 IVNUMsQG

1155 TVSUM=@

1156 IVSIGNsy

1157 c

1188 ¢ IF THE SAVE FLAG IS NOT S8ET,GO0 BACK ANO EXAMINE THE NEXT

1159 3 CHARACTER

1168 ¢

1161 IFC,NOT,SAVE) GO TO 420

1162 ¢

1103 ¢ S8EE IF A COMPLEX CONSTANT IS BEING PROCESSED
116 ¢

1165 IFC,NOT,CMPLEX) GO 10 678

1166 ¢

}16; g YES, SEE IF THIS I8 THE FIRSY OR SECOND PART,
16

1169 IF(CFRST) GO TO 6@

1170 ¢

}1;; g SECOND PART, SEE IF THE SECONO PART HAS ALREADY BEEN STOREOD,
1

1173 IF(,NOT,COONE) GO TO 65@

1174 ¢

1175 ¢ YES, FATAL ERROR,

1176 3

1177 648 CONTINUE

1178 CALL MESSOT(42)

1179 1IEFLAGS42

1180 RETURN

1181 c

116% ¢ NO, SAVE THE SECONO PART ANO SEY THE FLAG,
118 c

1184 658 CONTINUE

1185 CIMAGRXLEFT

1186 COONEw, TRUE,

1187 GO TO 670

1188 668 CONTINUE

1189 ¢

119? C FIRST PART, CHECK FOR NO SECOND PART, IF SO,FATAL ERROR,
119 ¢

1192 IF(CPFNO) GO TO 640

1193 ¢

llzg g SET FLAG TO INDICATE SECONO PART WILL BE PROCESSED NEXT
11

1196 CFR8TH,FALSE,

1197 ¢

1198 ¢ SAVE THE FIRST PARY

1199 ¢

1200 CREALSXLEFT

1201 ¢

1282 ¢ IF THE LAST CHARACTER FOUND WAS NOT A COMMA,TURN ON THE

1203 c OELIMITER=EXPECTED FLAG

1204 3

1205 IFCITEST,NE,1H,) OELIMe,TRUE,

1286 c

1aa; ¢ GO BACK AND BEGIN PROCESSING THE SEGOND PART
120 ¢

1249 GO TO 41@
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1218
1211
1212
1213
1214
1215
1216
1217
1218
1219
1228
1221
1222
1223
1224
1225
122¢
1227
1228
1229
123a
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
12%1
1252
1253
1254
12%%
1256
12%7
1258
1259
1260
1261
1262
1263
1264
126%
1266

[z X2 Xg] OO [aXeXo Xyl [aXe e R ol OO ON QO OO0 [x X s Nal [aNaZale)

o000

670

680

69a

708

CONTINUE

READY TO STORE CONSTANT, IF IT 18 NOT DOUBLE PRECISION OR COMPLEX,
SHIFT IT INTO STORAGE KNOWN TO THE ROUTINE STORE,

IF(,NOT,DOBLE,AND, ,NOT,CMPLEX) XSUMmXLEFY

STORE THE CONSTAN?Y

CALL STORE(TABLE,1EFLAG)

IF ANY ERRORS,QUIT RIGHT MERE

IFCIEFLAG,NE,B) RETURN

IF THE CLOSING 8 HAS BEEN FOUND,WE ARE ALL DQNE

IF(DONE) REYURN

IF A COMPLEX CONSTANT 1S BEING PROCESSED AND THE CLOUSING
PARENTHESIS HAS NOT YET BEEN FOUND,CONTINUE ON TO NEXT
CHARACTER

IF(CMPLEX,AND, ,NOT,CPFND) GO TO 420

1F THE LASY CHARACTER FOUNO WAS NOT A COMMA,TURN ON THE
DELIMITER FLAG

IFC(ITEST,NE,1H,) OELIMe,TRUE,

GO BACK ANO HUNT FQR THE BEGINNING OF ANDTHER VARIAELE NAME
OR CONSTANT

GO0 TO 9@

A AL LA LA I I LI DAL AT Dl I IR YY Y'Y ')
CHARACTER 18 AN ASTERISK

LT T L LT T I Y Y Y P T LT Y T T Y P TR T T T TR T PR T TP PR T P gy
CONTINUE
MUST HAVE BEEN PRECEOQED BY A FIXEO POINT NO, IF NOT,FATAL ERROR,

IF(FIX) GO TO 690
CALL MESSOT(17)
1EFLAGE17

RETURN

CONTINUE

SEE IF AN ASTERISK HAS PREVIOUSLY BEEN ENCOUNTERED, IF 80,
FATAL ERROR,

IF(,NOT,MULY) GD TO 700
CALL MESSOT(18)
IEFLAGR18

RETURN

CONTINUE
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1267
1268
1269
1278
1271
1272
1273
1274
127%
1276
1277
1278
1279
1288
1281
1282
1283
1284
128%
1286
1287
1208
1289
1298
1291
1292
1293
1294
129%
1296
1297
1298
1299
1300
1321
1382
13083
13084
13085
1386
1387
1388
1309
131@
1311
1312
1313
1314
131%
1316
1317
1318
1319
1320
1324
1322
1323

OO0

OO0 o0 OO OO0

(2 ¢ Xyl

[2 X2 X2TeXs)

(2 Xe Nal

710

7280

732

740

IF PROCESSING OF A COMPLEX NO, HAS BEGUN,FATAL ERROR

IF(.,NOT,CMPLEXY GO TO 713
CALL MESSQT(19)

IEFLAG=19

RETURN

CONTINUE

ALL CONOITIONS 0,K, TURN ON THE FLAG,SAVE THE MULTIPLIER,
REINITIALIZE,ANO GO ON TO THE NEXT CHARACTER,

MULT=,TRUE,
MULTSVEIVSUM
IVNYM= @
IVSUMs@
IVSIGN=}
ODELIMs,FALSE,
GO TO 428

LTI R R A L P R D L L LA E TR LT I LY AL AL L LI EET L L
CHARACTER I8 A LEFT PARENTHES1S

L T Y T T Y L e T e P P L T R R I AL PR LY L Y )
CONTINUE

IF A DELIMITER WAS EXPECTED,FATAL ERROR

IF(OELIM) GO TG 268

SEE IF ANY OTHER FIELD CHARACTERS HAVE BEEN READ, IF 80,FATAL
ERROR,

IF(IVNUM,EQ,3) GO TO 73@
CALL MESSOT(2@)
IEFLAGn20

RETURN

CONTINUE

SEE IF A SIGN HAS BEEN ENCOUNTERED, IF 80,FATAL ERROR,

IF(NOSGN,EQ,B8) GO TO 74@
CALL MESSQT(39)
IEFLAGR39

RETURN

CONTINUE

EVERYTHING CHECKS, TURN ON THE COMPLEX FLAG,INDICATE THAT THE
FIRSY HALF OF THE CONSTANT I8 BEING PROCESSED,AND GO ON TO
THE NEXY CHARACTER,

CMPLEXm, TRUE,
CFRST=, TRUE,
GO TO 420

CHARACTER I3 A RIGHYT PARENTHESIS




1324
1325
1326
1327
1328
1329
1332
1334
1332
1333
13%4
1335
1336
1337
1338
13319
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
13%a
1351
13%2
1353
13%4
1358
13%6
1357
13%8
1359
131608
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380

(s XeXaXe X o) o000 [a X2 X g IO OO0

(e Xx N o Nal laXe Nal o000 OO0 OO0

oo

758

760

77@

780

.-""".l'.""ﬂ.'..'.Q...'.'..I'D"'.III"'.'.-"QII'I'-'-'I'..'

CONTINUE

IF NOT PROCESSING A COMPLEX CONSTANT,FATAL ERROR

IF( NOT,CMPLEX) 60 TC 4ua

IF A RIGHY PARENTHESIS HAS PREVIOUSLY BEEN FOUND,FATAL ERROR

IF(CPFND) GO TO 440

SEE IF THE COMPLEX CONSTANT HAB ALREADY BEEN STORED

1F( ,NOT,CDONE) GO TD 768

YES, TURN OFF THE COMPLEX FLAG,TURN ON THE DELIMITEReEXPECTED
FLAG, AND GO LDOOK FOR THE BEGINNING DF ANOYHER VARIABLE
OR CONSTANT,

CMPLEX® FALSE,

OEL IMm,TRUE,

GO TO 9@

GCONTINUE

IF STILL PROCESSING THE FIRST PART,O0R EXPECTING A DELIMITER,
OR WORKING ON A FIX POINT PART,FATAL ERROR

IF(CFRST,OR,DELIM,OR.FIX) GO TO 640

ALL CHECKS PASSED, INDICATE CLOSING PARENTHESIS FOUND AND GO
STORE THE RESULTS,

CPFNDs, TRUE,
GO 1O 48e

(AL LTI I I T I Y R LT Y Y Y LT R P T ToF X Y T T gy ey pupppuggpn
CHARACTER WAS AN H,AN L,0R AN R

AL I DA LTI D I L T Y L P L T T R T T T T P s
CONTINUE

IF A OELIMITER IS EXPECYED,FATAL ERROR

IF(OELIM) GO TQ 260

IF PROCESSING A FLOATING POINT NO, OR A COMPLEX CONSTANT,
FATAL ERROR

IF(FIX,AND, ,NOT,CMPLEX) GO TO 788
CALL MESSGT(34)

IEFLAGmYY

RETURN

CONTINUE

IF NO CHARACTER COUNT HAS BEEN PREVIOUSLY FOUND,FATAL ERROR
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1381
1382
1383
1384
1388%
1386
1387
1388
1389
139@
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
14a2
1403
14a4
1485
14a6
1uay
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
142@
1421
1422
1423
1424
1428
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437

00 QO (s Xe Nsl (222X 2%e] (2 X2 X2 OO

¢ Ko X g (g N e Nal o0

aon

790

812

82a

83a

IFCIVNUMSNE, ) GO TO 79@
CALL MESSOT(3S)
IEFLAGHSS

RETURN

CONTINUE

IF CHARACTER COUNT IS MORE THAN 18,A MULTIPLIER CANNOT BE USED,
IF 80,FATAL ERROR,

IF(,NOT,MULT,OR, TVNUM,LE,18) GO TO 8@@
CALL MESSOT(36)

IEFLAGE36

RETURN

CONTINUE

EVERYTHING CHECKS, TURN ON THE HOLLERITH FLAG,
HOLLER®, TRUE,

THE CHARACYER COUNT I8 STOREQO IN IVNUM AND THE TYPE OF FIELD
IN ISAVE (H,L,0R R)

IVNUMRIVSUM
ISAVERITESY

SPECIAL PROCESSING IF MORE THAN A WORDS WORTH OF CHARACTERS
IFCIVNUM,GT,18) 6O TO 9aa

TEN OR LESS CHARACTERS TO PROCESS

CONTINUE

PICK UP THE REMAINING CHARACTERS AND STORE IN I08TR
00 82@ Is1,IVNUM

CALL NXTCOLCIF,1EFLAG)

IF(IEFLAG,NE.B) RETURN

IDSTR(II®ITEST

CONTINUE

IF TEN CHARACTERS,NO DISTINCTION BETWEEN HoL)AND R
IF(IVNUM,EQ,13) GO TO 868

CHECK FOR H

IF(ISAVE.NE,1HH) GO TO 83@

YES, PAD END OF WORD WITH BLANKS,

IPAD®H

GO0 TO 8u@

CONTINUE

NO, CHECK FOR R,



1438
1439
16440
1441
1442
1443
1444
1448
1446
1447
1448
1449
14%a
1451
1452
1453
1454
1455
1486
1457
1458
1459
1460
1461
1462
1463
1464
1468
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475%
1476
1477
1478
1479
1480
1481
1482
1483
1484
1488
1486
1487
1488
1489
1490
1491
1492
1493
1494

TOD

o000 OHOO

OO

oo

o000 QOO0 3OO0

84a

850

860

87a

88a
89a

9aa

918

IF(ISAVE,EQ,1HR) GO TO &78
NO, ASSUME L, PAD END OF WORD WITH ZEROS,

IPAD=D

CONTINUE
IVPRIVNUM+

00 8%0 I!=slVP,ia@
IDSTR(1)=IPAD

UP CHARACTER COUNY TO PULL WORD

IVNUMsia
CONTINUE

TAKE INDIVIDUAL CHARACTERS AND PUT INTO A SINGLE WOROD (IvsuM)

CALL MASH(IDSTR, IVNUM, IVSUM, IEFLAG)
IFCIEFLAG,NE,B) RETURN

TURN ON THE OELIMITER FLAG,STORE THE WORO,ANO GO ON TO NEXT
VARIABLE NAME OR CONSTANT

OELIMm, TRUE,

CALL STORE(TABLE,1EFLAG)
IF(IEFLAG,NE,B@) RETURN
GO 1O 9@

R FIELD, RIGHT JUSTIFY CHARACTERS ANO PAD UPPER PART WITH ZEROS,

CONTINUE
JOIFFPe10wIVNUM
1imiy
1IPRIVNUM+1

00 8803 Isi, IVNUM
1inlley
I11PaliPet
IDSTR(III®IDSTR(IIP)
00 892 I=i,I01FF
I0STR(I)wO
IVNUM=1a

PUT THE CHARACTERS INTO ONE WORD AND STORE IT
G0 10 8s0

FIELO IS LONGER THAN 1@ CHARACTERS

CONTINUE

CHECK FOR R FIELD, IF 8O,FATAL ERROR,
IFCITEST.NE,1HR) GO TO 914

CALL MESSOT(37)

IEFLAGEY?

RETURN
CONTINUE
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1495
1496
1497
1498
1499
1500
15a1
1582
1523
1584
152%
1586
15a7
1528
1529
1518
1511
1512
1513
1514
1518
1516
1517
1518
1519
1528
1521
1522
1523
1824
1525
1526
1527
1528
1529
151a
1531
1532
1533
1334
1539
1836
1537
1538
1539
1540
1841
1542
1843
1844
1549
1546
1547
1548
1%49
1550
1551

iz 22 ¥q) o000

(X2 ¥aFeNal

[a X2 Ta] 2 ¥aXsXnKe)

OO0 [« X X

3OO TNN

920

93@

940

958

PICK UP A WORDS WORTH OF CHARACTERS

00 922 Isy,10
CALL NXTCOLCIF, IEFLAG)
IF(IEFLAG,NE.3) RETURN
IDSTR(II®ITEST

PUT THEM INTO ONE WQRO AND STORE THEM

CALL MASH(IDSTR,1@,IVSUM, IEFLAG)
IF(IEFLAG,NE,@) RETURN

CALL STORE(TABLE, IEFLAG)
IF(IEFLAG,NE,B) RETURN

REDUCE THE CHARACTER COUNT BY 1@ AND SEE IF IT I8 NOW LE,1@,
IF 80,80 FINISH PROCESSING THE FIELD, IF NOT,GO BACK AND
PICK UP THE NEXT 1@ CHARACTERS,

IVNUMsIVNUMet@
IFCIVNUM,LE,18) GO TC 8t@a
GO TO 9186

LA A A A LA L A A A d I A4l 2l I Al 21X I 2 R XX Ll Xl IR d 11 XX I XY Y X )
CHARACTER I8 A B

LI LI TR P T Y L L T T Y P T T P T T T T T T TR P Y Y YRR P
CONTINUE
INSURE THAT PREVIOUS FIELD WAS FIXED POINT, IF NOT,FATAL ERROR,

IF(FIX) GO TO 940
CALL MESSOT(21)
IEFLAG=2}

RETURN

CONTINUE

SEE IF PREVIOUS FIELD WAS ZERO, IF 30,NO CONVERSION NECESSARY,
IF(IVNUM,EQ,@) GO TO 97@
SEE IF PREVIOUS FIELD WAS 2@ CHAR DR LESS, IF NOT,FATAL ERROR,

IFCIVNUM,LE,28) GO TO 950
CALL MESSOT(4a)

JEFLAGwYO

REYURN

CONTINUE

A OLASE050 000000000000 0000000A0RR RS2 222 2T S S SRR L S22 2T X LS
LOOP TG QECODE OCTAL NUMBERS
FHEFRRFLR PP PP PP PR E PR Rt R IR L E PR R P00 00ttt

IVSUM WILL BE THE RESULYING NO,
ISHFY I8 THE NO, OF BITS TO SHIFT THE CURRENT OIGIT TO THE LEFT
BEFORE OR«ING IT INTO [V8UM



1552
1553
1584
1558
15%6
1557
15S8
1559
1568
1561
1562
1563
1564
1568
1566
1567
1568
1569
1870
1571
1872
1573
1574
1573
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1896
1597
1598
1599
1600
1681
16022
16a3
1604
1685
1636
1687
1608

o000 (g2 2Xq) o900

[a X2 X N X

(2 R Ne

[aRaXe] o000 laXaXe) (e XaZq] IO ND

960
978

982

99a

j13a0

IVSUMRQ

ISHF T3+ IVNUM

00 96@ I=q,IVNUM

ISOLATE THE CHARACTER LOW OROER IN TEMPORARY STORAGE

ITEMP®WAND (3HIFT(IO8TR(1),»54),778)

MAKE SURE IT IS NOT AN 8 OR A 9, IF 8Q,FATAL ERROR,

IFCITEMP ,GY,INFeT) GO TO 980

CONVERT,SHIFT,AND OR

ISHFTeISMFTe3

ITEMPRSHIFY(ITEMPeINF, ISHFT)

IVSUMROR(IVSUM, ITEMP)

CONTINUE

CONTINUE

A0 ddddsd s i il g il IR R T I TRy
TURN ON THE DELIMITER FLAG AND GO STCRE THE CONVERTEO CONSTANT
DEL!M..YRUE.

GG T0 1a7e

CONTINUE

ILLEGAL CHARACTER IN OCTAL CONSTANY

CALL MEsSoT(41)

IEFLAG=4Y

RETURN

MAAA A A A L A A A4 I I A A LA LA DAL L LRI AT LI I YT YT 2T IS Y Y ey )
CHARACTER 1S + OR w

LA LA Ad DL A A LA A I T X1 Ll A T A Al I I I I I TSI TR Y Y T Ty
CONTINUE

IF A DELIMITER WAS EXPECTED,FATAL ERROR

IF(DELIM) GO TD 260

IF A SIGN HAS ALREAOY BEEN FOUND,FATAL ERROR

IF(NOSGN,NE,3) GO YD 1@ca

SEE IF FIXEO POINT FLAG I8 STILL SET

IF( NOT,FIX) GO TO 1@28

YES, SIGN BETTER BE FIRST CHARACTER IN THE FIELO OR FATAL ERROR,
IF(IVNUM,EQ,?) GO TO 1@1@

CONTINUE
CALL MESSQT(22)
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1689
1610
1611
1612
1613
1614
1618
1616
1647
1618
1619
1620
1621
1622
1623
1624
1628
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
164§
1646
1647
1648
1649
1650
16%1
1652
1653
1654
16595
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665

1810

OO (2 Xg X2

1020

(s X2 Xa X g}

1930

1840

1a3a

oMo oan OO0 ano0 aono

1840

e X n) o000

IEFLAGR22

REYURN

CONTINUVE

SET IVSIGN BASED ON & OR =, PLUS IS THE OEFAULT,
IPCITEST,EQ,1He) IVSIGNmew|

INDICATE A SIGN HAS BEEN FOUND ANO GO LOOK AT THE NEXY
CHARACTER

NOSGNm{
GO TO 42@
CONT INUE

SIGN FOUND BUT FLOATING POINT NO, BEING PROCESSEQ, EXPONENT FLAG
BETTER BE SET OR FATAL ERROR,

IF(EXPN) GO TO 1240

CONTINUE

CALL MESSOT(27)

IEFLAGR2Y

RETURN

CONTINUE

EXPONENT FLAS SET, SEE IF ANY CHARACTERS HAVE BEEN ENCOUNTERED
AFTER THE E DR O, IF 8Q,FATAL ERROR,

IFCIVNUM/NE,B) GO TO 1030

ALL O,K, GO SET THE SIGN AND CONTINUE,

GO 70 o110

...I.-'...Q-.q.-p.I."I'--'!-.q-'y'-"I.'I.'.'..Q".Q."..ﬂ"."..

CHARACTER I8 A COMMA

'-..".9...'.-..".".'..-'..--'..P'.ﬂ"...'.-..--'!.-"’.-'Q'.'..

CONTINUE

SEE IF THE OELIMITEREXPECTED FLAG I8 SET

IF(DELIM) GO Y0 109%0Q

ND, SEE IF THE FIXED POINT FLAG IS SET, IF NOT,COMMA SIGNALS
TERMINATION DF FLOATING POINT FIELO, GO FINISH DECODING THE
NO, AND STORE 1IT,

IF(,NOT,FIX) GO TO u8@a

CONTINUE

FIXED POINT FLAG 1S SET, CHECK FOR MORE THAN 14 CHARACTERS IN THE
FI1ELD, IF SO,FATAL ERROR,

IFCIVNUM,GT ,NOSP) GO TO 608

CHECK FOR ND CHARACTERS FOUND, IF SO,FATAL ERROR,




1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
{680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1696
1691
1692
1693
1694
16983
1696
1697
1698
1699
17ea
1701
1782
1783
{7a4
17028
1786
1747
1708
1709
1710
1711
1712
1713
1714
1718
1716
1717
1718
1719
1728
1721
1722

1879

s X g 22 (22 s NaKs)

OO

1380

[ XaNaNale) o OnNn

1890

DDOOD (232X Nal o000 VOO

IF(IVNUM,NE @) GO TO 1a7@
CALL MESSOT(3@)

IEFLAGRYQ

RETURN

CONTINUE

SEE IF COMPLEX FLAG I8 SET, IF 80, INTEGER FIELO IN COMPLEX
CONSTANT  FATAL ERROR,

IF(CMPLEX) GO TO 64@

ALL 1S O,K, AFFIX THE SIGN ANO STORE THE CONSTANT,

IFCIVSIGN,LT,8) IVSUMseIVSUM

CALL STORE(TABLE, IEFLAG)

IF(TEFLAG,NE,®) RETURN

IF OOLLAR SIGN WAS LAST CHARACTER ENCOUNTERED,ALL OONE, IF NOT,
GO ON AND LOOK FOR BEGINNING OF NEXT CONSTANT OR VARIABLE
NAME.

IF (OONE) RETURN
GO TO 9@

bded A A A A A A4 DA A T4 A L A Ad A A2 L R AL A I A A T LTI LTI I RY YT Y T Y ¥ )
CHARACTER IS 8
LA A A X A A A L I A A A AL L L XA Y XY I A I Ll Y YTl Y I Y I YT Y I I L)
CONTINUE
SEY YHE OONE FLAG, IF FLOATING POINT NO, I8 BEING PROCESSED,

VIEW $ AS FIELD TERMINATOR ANO GO FINISH PROCESSING THE NO,

1F FIXEQ POINT,GO PERFORM CHECKS AND STORE THE CONSTANT,
OONEs, TRUE,
IF(.NOT,FIX) GO Y0 48D
Go TO 1360
AR A AE LD S ARSI A AR S oA A2 T R T T TR L TR L T T X2
JUMP TGO HERE IF DELIMIYER EXPECTED AND FOUND
AR e a e s gl Ry R I RIS T T YL ¥
CONTINUE
RESEY THE DELIMITEReEXPECTED FLAG
OELIMm, FALSE,

SEZE IF COMPLEX CONSTANT 18 BEING PROCESSED, IF NOY,ONE CAN ONLY
GET TO HERE WHILE PROCESSING A FIXEQ POQINT NG, GO STORE 1T,

IF(,NOY,CMPLEX) GO TO 1d6@

COMPLEX CONSTANT BEING PROCESSED, IF CHARACTERS FOUND BEFORE
OELIMITER,FATAL ERROR,
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1723
1724
172%
1726
1727
1728
1729
1738
17314
1732
1733
1734
173§
1736
1737
1738
1739
1740
1741
1742
1743
1744
174%
1746
1747
1748
1749
1750
1751
1752
1753
1784
175%
1756
1757
1758
1759
1760
1761
1762
1763
1764
176%
1766
1767
1768
1769
177@
17
1772
1773
1774
177%
1776
1777
1778
1779

1100

OO0 Iz Xr gl OoOO0O000 (s XX e)

1110

(2 222 2]

oo LaXe Xo) OO0

OO (2 X2 X 3]

1128

OO0

ao

IF(IVNUM/NE @) GO TO 640

EVERYTMING 0,K, GO ON AND LOOK AT NEXT CHARACTER,

GO TO 420

B T T R Y T P T P T LT P P LT T E R T
CHARACTER IS AN E

T T T T T L T T T P PR Y P P Y
CONTINUE

IF A DELIMITER WAS EXPECTED,FATAL ERROR

IF(OELIM) GO TO 260

SEE IF MORE THAN 15 CHARACTERS HAVE BEEN FOUND IN THE PRECEDING
FIELD, IF SO,E SHOULO HAVE BEEN D, FATAL ERROR,

IF(IC,GT,NDSP+1) GO TO 6280
CONTINUE

ALL O,K, TURN QN THE EXPONENTY FLAG AND RESET THE SIGN COUNT,

EXPNg,TRUE,
NDSGN=@

SFE IF THE FIELD CURRENTLY BEING PROCESSED 18 FIXED POQINT
IF(,NOT,FIX) GO YO 1128

Yrg, SEE IF ANY CHARACTERS HAVE PREVIOUSLY BEEN FOUND,
IF(IVNUM NE,B) GO TO 119%@

NO, DEFAULY TO 1, (AND USE A SIGN IF ONE WAS FOUND)
IVNUMs1

IVSUM=1

IF(IVSIGN,LT,@) TVSUMmeIVSUM

RESET THE SIGN

IV8IGNw1

GO FINISH PROCESSING PART TO LEFY OF THE EXPONENT

GO 7O 115@
CONTINUE

FLOATING POINT FIELO, GO FINISH PROCESSING PART TO THE LEFT OF
THE EXPONENT,

SAVEm,FALSE,
GG 70 S3@

A A AA AL LA ] LA LS I AL A0 AL A 0] il d 1l Al 1Al Al Al i ad Xl A d .l L]l



1788
1781
1782
1783
1784
178%
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1808
1881
j8ae
1883
1844
18@S
1886
1807
1808
1889
1818
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1433
1834
1838
1836

1130

aMoOOn o000 QO o000

1140

OO OO0

(g X2 Y21

1158

VIO [aXs X2 Xg) [aX22a)

(g Kol oD

CHARACTER I8 A D

LTI I T P T L T e L L L Y T T T LR T Y P T LR TP Y
CONTINUE

IF A DELIMITER WAS EXPECTEO,FATAL ERROR

IF(DELIM) GO 7O Qe@

SEE IF COMPLEX CONSTANT I8 BEING PROCESSED, IF 8$0,FATAL ERROR,
IF(CMPLEX) GO TO 6ua

EVERYTHING CHECKS, SET THE OOUBLE PRECISION FLAG AND GO FINISH
INITIALIZING FOR THE EXPONENT,

00BLEw, TRUE,
GO TO 1110

PP U PO RN A PP YR P PO TP TR PP PP T PR PP PR U IRV IORII T VIY P RPN RYY I RDPNE Y

CHARACTER IS A PERIOP

DOV PP PO ORI II I PP I I PP NI PP PRI PR OO RO ORPIR R PIPDIIYPWIRNOISOIP O RNY
CONTINUE

SEE IF DELIMITER WAS EXPECTED, IF 80,FATAL ERROR,
IF(DELIM) GO TO 260

IF FLOATING POINT FLAG 18 ALREAOY SET,FATAL ERROR
IFCEIX) GO TO 1150

CALL MESSOT(25)

1EFLAGR2S

RETURN

CONTINUE

IF MORE THAN 28 CHARACTERS PREVIOUSLY FOUND,FATAL ERROR
IF(IVNUM,GT,NODOP) GD TO 1168

IF THE PERIOD 18 THE FIRSY CHARACTER IN THE FIELD,S8SET THE
ISCLATED PERIOO FLAG

IF(IVNUM,EQ,@) PERIOD=,TRUE,

NO PROBLEMS, STQRE THE PART TO THE LEFT OF THE PERIQD AS A
FLOATING POINT NO,

XLEFT2IVSUM
Iv8UMa@

RESET THE FLELO FLAGY
IVNUMz0O
TURN ON THE FLOATING POINT FLAG
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1837
1838
1839
1840
1841
1842
1843
1844
184%
1846
1847
1848
1849
18%a
1851
1852
1853
18%4
1855
18%6
1857
18%8
18%9
1860
1861
1862
1863
1864
1868
1866
1867
1868
1869
1878
1871
1872
1873
1874
1875
1876
1877
1878
1879
1882
1881
1882
1883
1884
1885
1886
1887
1888
1889
1898
1891
1892
1893

OO0 (2]

oo ON o000

1160

1170

ooN 00 OO0

1180

o000

{19a

o leNalkel onn

FIXe,FALSE,

STORE THE CHARACTER FOR LATER OOUBLE PRECISION PROCESSING IF
NECESSARY

TCeIC+] ,
T08YRCIC) m1H,

IP THE OOUBLE PRECISION FLAG 18 ON,STORE PART TO LEFT OF DECIMAL
IN OQUBLE PRECISION FORM

1F(DOBLE) DB®XLEFT
GO OGN ANO LOOK AT THME NEXY CHARACTER

GO TO 420

FATAL ERROR, 700 MANY DIGITS IN GONSTANT,

CONYINUE

CALL MESSDT(38)

1EFLAGS3S

RETURN
..'I'?"'-'"'I.I..III.’.IQ'Q".."w‘.".l'......u.".."'.!'-'...'
CHARACTER IS T OR F

LA A A L A A A A A 2 A XLl i1l A d Il d 11l 2dJ 220Xl 0 X2l il XXl R X R ) X]
CONTINUE

IF OELIMITER IS EXPECTED,FATAL ERROR

IF(OELIM) GO TO 260

A PERIOD SHOULO HAVE PRECEDED EITHER T OR F, IF NOT,FATAL ERROR,
IF(PERI00) GO YO 1180

CALL MESSDOT(31)

1EFLAGR3Y

RETURN

CONTINUE

SAVE THE CHARACTER ANO GO GET THE NEXT ONE

1SAVERITEST

CALL NXTCOLCIF, IEFLAG)

IF(IEFLAG,NE,@) RETURN

SEE IF IT WAS A PERIOD

IF(ITEST . NE, 1H,) GO TO 1210

YES, SHORTENEO FORM OF LOGICAL CONSTANT BEING USED

CONTINUE



1894
1895
1896
1897
1898
1899
1980
1901
19@2
1903
1904
1985
1986
19a7
1988
1989
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
j92u
1925
1926
1927
1928
1929
1932
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1948
1946
1947
1948
1949
1980

3000 ao

o0 O

OO0 OO0

(2 XsX9)

OO0

1208

1210

1220

1239

1240

1259
c

SET THE OELIMITER=-EXPECTEO FLAG
OELIM=, TRUE,
PICK UP EITHER A TRUE OR FALSE CONSTAQT

IVSUMELCONT
IF(ISAVE.EQ,1HF) IVSUMBLCONF

IF THE CONSTANT I8 SIGNED, INTERPRET = TD MEAN COMPLEMENT

IPCIVSIGN,GE,B) GD TO 1200
IFCIVSUM,EQ,LCONF) IVTEMPaLCONT
IFCIVSUM,EQ,LCONT) IVTEMPaLCONF
IVSUMRIVTEMP

CONTINUE

STORE THE CONSTANT AND PROCEED ON TO NEXT VARIABLE OR CONSTANT

CALL STORE(TABLE,IEFLAG)
IF(IEFLAG,NE,B) RETURN
60 TO %0

CONTINUE

LONG FORM OF LOGICAL CONSTANT BEING USED, CHECK FOR BEGINNING
OF TRUE OR FALSE CONSYANT,

IF(ISAVE,EQ,1HF) 60 TO 1R5a
TRUE, NEXT CHARACTER BEYTER BE R OR FATAL ERROR,

IPCITEST,EQ,1HR) GO TO 1230a
CONTINUE

CALL MESSOT(1@)

IEFLAGn1@

RETURN

CONTINUE

TR FOUND, GET NEXT CHARACTER AND CHECK FDR U, IF NOT,FATAL ERROR,

CALL NXTCOL(IP,IEFLAG)
IPCIEFLAG,NE, @) RETURN
IFCITESY,NE,1HU) GO TO {220
CONT INUE

ALL BUT &, SUCCESSFULLY FOUND, CHECK FOR THESE, IF NDT FOUNO,
FATAL ERROR, IF FOUND,GO SET UP AND STORE CONSTANT,

CALL NXTCOL(IF, 1EFLAG)
IF(IEFLAG,NE,@) RETURN
TFCITEST,NE,{HE) GO TO 1220
CALL NXTCOL(IF,IEFLAG)
IF(JEFLAG,NE, @) RETURN
IFCITEST NE,1H,) GO TO 1220
60 1D 1190

CONTINUE
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1991
1952
1953
1954
1955
1956
1957
19%8
1959
1968
1961
1962
1963
1964

[ N ]

aonon

FALSE BEING PROCESSED, CHECK FUR ALS,

IF(ITEST,NE_,1HA) GO TO 1228
CALL NXTCOL(IF, IEFLAG)
IFCIEFLAG,NE,@) RETURN
IFCITEST,NE,1HL) GO TO 122@
CALL NXTCOL(IF,IEFLAG)
IF(IEFLAG,NE,@) RETURN
IF(ITEST,NE,1H8) GO TO f22@

ALL SUCCESSFULLY FOUND, GO CHECK REST UF CONSTANT,

GO TO 1248
ENQ

R A A A A A A A A A I A A Al I d 21 R LA DI XL LY I IR IR YIRS R YT ALY XYY XY X
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OO0

(s Xg X2l

o0

SUBROUTINE MESBOT(IEFLAG)

ROUTINE TO OO0 PRINTING FOR NAMLST
IEFLAG 13 THE ERROR FLAG (SEE NAMLST)
WRITTEN BY J,L.NORYON,LASL Te3,1974¢

COMMON/ARRCON/ICHAR(8@), I8UB, ITEST,NSUB,NSUBV(4), IENTRY, I18BSPT,
1 CREAL,CIMAG,CMPLEX,0IM, MULTSV, IVSUM, MULT,L18T,HOLLER,DDBLE
COMMON/IOTAB/NF,IFTAB

COMMON/JOTAB/NFE, IPTABE

INTEGER GETIY, 8HIFT,OR, AND,COMP

OIMENSION ILINE(8)

DATA IPT/1Ry/

LOOP OVER ALL OUTPUT FILES

IF(IEFLAG,NE,1) GO TO 2
NFP&NF

IFTIFTAB

GO 10 3

CONTINUE

NFPRNFE

IFTRIFTABE

CONTINUE

I¥(NFP.EG,2) NFPmi|

00 S@a 1wi,NFP

IF NO, OF FILES IS 8,G0 OEFAULT TC OUT
IF(IFT.NE,3) GO TO 1@

1PXn6
GO TO 2@

18 CONTINUE




o000

OO0 000 o000 IO

T30 OO0 [aXaZXse)

(e XaXe)

(2] (s R aXe)

29

3a

4a

PICK U® THE NEXT FILE NAME
ITSTRIFT+Iwy

IPXaGETIT(ITST)

CONTINUE

PRINY A ROW OF ASTERISKS UNLESS JUST PRINTING THE CARD
IF(IEFLAG,EQ,1) BO TO Xn
WRITE(IPX,978)

CONTINUE

PRINT THE CARO ITSELF
WRITE(IPX,518) ICHAR

ALL DONE IF JUST PRINTING THE CARD

IF(IEFLAG,EQ,1) GO TO Saa

M0 8508045880082855088080808832 222 T 2222222222222 TLR S

SEY UP POINTER YO AREA OF CARD CAUSING ERROR

A0 40 0000 d il dddddd s ddad il ad il T Y

BLANK OUY THE POINTER LINE

00 4@ Jmy,8
ILINE(J)=miH

APPLY 8@ AS UPPER BOUND ON CARD COLUMN NO,

18UBXwISUB
IF(ISUBX,.GT,88) IsuBx=8a

OETERMINE WORD COUNT (L) AND CHARACTER COUNT WITHIN WORD (K)
OF CARO WORO CONTAINING THE ERROR

KgMOD(ISUBX,1@)

L=ISUBX/10

IF(K NE,B) LrL+1l

IF(K,EQ,8) K=1D

SHIFT THE PQINTER TO THE PROPER COLUMN POSITION

KX81@eK

IXXs6aKX

ICBSHIFT(IPT, IKX)

MASK OUT THEZ PROPER POSITION IN THE LINE ANO INSERT THE POINTER

IMRSHIFT(77B, IKX)
ILINECLI®OR(IC,ANDCILINECL)Y,COMP(IM)))

PRINT THE POINTER LINE
WRITE(IPX,528) 1LINE
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94 c GO PRINT THE PROPER ERROR MESSAGE
¢

98
96 GG TO (5@48,%0,6@,70,80,90,102,110,123,130,144,1%a,163,17a3,188,190,
97 1 20@,210a,228,23@,248,2%8,2603,2708,28@,2908, 380, 31a, 324,334, 340, 3%a,
98 2 368,3706,38a,393,400,410,420,430,440,450,463,470,480),1EFLAB
99 8@ WRITE(IPX,538)
1@ GO TO 490
181 6@ WRITE(IPX,S4@)
182 GO T0 4%a
123 78 WRITE(IPX,5%8)
184 GO TO 490
10% 80 WRITE(IPX,S68)
186 60 TO 490
187 93 WRITE(IPX,57@)
108 GO TO 49@
1089 188 WRITE(IPX,58@)
110 GO TO 490
114 112 WRITE(IPX,598)
112 GO t0 490
113 128 WRITE(IPX,400)
114 GO TO 490
11% 132 WRITECIPX,610)
116 GO TO u9e
117 140 WRITE(IPX,620)
118 60 TO 49@
119 158 WRITE(IPX,638)
120 GD TO 490
121 168 WRITE(IPX,643)
122 GO TO 49e
123 178 WRITE(IPX,6%8)
124 GO TO 4%a
12% 183 WRITE(IPX,660)
126 GO TO 490
127 198 WRITE(IPX,67@)
128 GO TO0 490
129 283 WRITE(IPX,680)
13a GO TO 49a
134 213 WRITE(IPX, 690)
132 GO TD 490
133 223 WRITE(IPX,7a@)
134 GD TO 49a
135 233 WRITE(IPX,71@)
136 GO TO 490
137 2408 WRITE(IPX,72Q)
138 GO TO 490
139 253 WRITF(IPX,73@)
140 GO TO 490
141 268 WRITE(IPX, 740)
142 GO TO 49%9@
143 2738 WRITE(IPX,7%@)
144 GO TO 490
14% 280 WRITE(IPX,76@)
146 GO TO 49@
147 292 WRITE(IPX,77@)
148 GO TO 49%9@
149 308 WRITE(IPX,78@)
158 GO TO 49@
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151
152
153
154
159
156
157
158
159
168
161
162
163
164
16%
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
188
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
291
202
283
2au
208
226
2a7

OO0

3@
32a
339
340
150
360
370
388
390
4ae
41
420
43e
440
4sa
460
472

482
49a

saa

518
sa2a
53a
S540a
5sa
560
S7a
588
S9a
600
610
620
630
640

WRITE(IPX, 79@)
GO TO 49a
WRITE(IPX,8a0)
GO TO 490
WRITE(IPX,818)
GO TO 49%a
WRITE(IPX,820)
GO TO 499
WRITE(IPX,830)
GO TO 49@
WRITE(IPX,840)
GO TO 490
WRITE(IPX,88])
GO TO 490
KRITE(IPX,8603)
GO TO 4%a
WRITE(IPX,870)
GO TO 490
WRITE(IPX,880)
GO TO 4%9@
WRITE(IPX,89@)
GO TO 49a
WRITE(IPX,90a8)
GO 70 49@a
WRITE(IPX,910)
GO TO 49%a
WRITE(IPX,920)
GO TO 49a
WRITE(IPX,930)
GO TO 49
WRITE(IPX,948)
GO TO 49a
WRITE(IPX,950)
GO TO 498
WRITE(IPX,96@)
CONTINUE

PRINT ANDTHER ROW QF ASTERISKS

WRITE(IPX,978)
CONT INUE
RETURN

FORMAT(1H ,B8aA1)

FORMAT(1H ,8A10)

FORMAT(1H ,41HMORE THAN 8IX CHARACTERS IN NAMELIST NAME)
FORMAT(1H ,4SHMORE THAN $IX CHARACTERS IN NAMELIST VARIABLE)
FORMAT(1H , 39HNAMELIST VARIABLE NOT IN NAMELIST TABLE)
FORMAT(1H ,S@HILLEGAL CHARACTER FOLLOWING NAMELIST VARIABLE NAME)
FORMAT(1H ,3@HILLEGAL CHARACTER IN SUBSCRIPY)

FORMAT(1H , 1BHDELIMITER EXPECTED)

FORMAT(1H ,2BMUNEXPECTEO DELIMITER)

FORMAT(1H ,28Hx EXPECYED,NOT FOUND)

FORMAT(IH ,24HILLEGAL LOBICAL VARIABLE)

FORMAY(1H ,43HNAMELIST NAME NOT FOUNO IMMEQIATELY AFTER §)
FORMAT(1H , 3UMILLEGAL CHARACTER IN THIS POSITION)

FORMAT (1H , 44HFIRYT CHARACTER OF NAMELISY VARIABLE ILLEGAL)
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208 633 FORMAT(1H ,19HTCQ MANY SUBSCRIPTS)

209 663 FORMAT(IH ,U49HATTEMPY TO USE UNDIMENSIONED VARIABLE AS AN ARRAY)
21a 67@ FORMAT(1H ,37HT00 MANY SUBSCRIPTS FOR THIS VARIABLE)

211 683 FORMAT(1H ,28HMULTIPLIER I8 NOT AN INTEGER)

212 6928 FORMAT(1H ,24HMORE THAN ONE MULTIPLIER)

213 788 FORMAT(IH ,34HMULTIPLIER WITHIN COMPLEX CONSTANT)

214 718 FORMAT(1H , 25SHIMPROPER LEFT PARENTHES1S)

218 728 FORMAT(1H ,23HIMPROPER OCTAL CONSTANT)

216 738 FORMAT(1H ,31HMORE THAN TWO SIGNS IN CONSTANT)

217 74@ FORMAT(1H ,4BHFIRSY CHARACTER OF NAMELIST NAME JLLEGAL)

218 750 FORMAT(1H ,SUMILLEGAL CHARACTER IN NAMELIST NAME)

219 768 FORMAT(1H ,4B8HMORE THAN ONE DECIMAL POINT IN A FLOATING POINT ,
22@ {1 BHCONSTANT)

221 778 FORMAT(1H ,21HEXPONENT GUT OF RANGE)

222 78@ FORMAT(1H ,3SHIMPROPER SIGN IN FLOATING POINT NO,)

223 798 FORMAT(1H ,48HTOD MANY CHARACTERS IN SINGLE PRECISION CONSTANT)
224 883 FORMAT(1H ,1SHISOLATEDO PERIDD)

228 813 FORMAT(1H ,19HZERDO WIDTH CONSTANT)

226 820 FORMAT(1H ,34HILLEGAL CHARACTER FOLLOWING PERIO0D)

227 833 FORMAT(IH , 14HUNEXPECTED EOF)

228 84@ FORMAT(IH ,27HUNEXPECYED CARD TERMINATION)

229 858 FORMAT(IH ,27HILLEGAL H,L,0R R OCCURRENCE)

23a 868 FORMAT(1H ,23HHOLLERITH COUNT MISSING)

231 878 FORMAT(1H ,S@HMULTIPLIER NOT ALLOWED FOR HOLLERITH CONSTANTS OF ,
232 1 23HMORE THAN 1@ CHARACTERS)

233 883 FORMAT(1H ,44HR FIELO CANNOT BE GREATER THAN 1@ CHARACTERS)

234 893 FORMAT(IH , 17HCONSTANT TOO LONG)

235 98@ FORMAT(1H ,36HSIGN CANNQT PRECEOE COMPLEX CONSTANY)

236 91@ FORMAT(IH ,33HTO0 MANY DIGITS IN OCYAL CONSTANT)

237 9@ FORMAY(1H ,SBHTHE OIGIT 8 QR 9 CANNOT DCCUR IN AN OCTAL CONSTANT)
238 93@ FORMAT(1H ,2SHIMPROPER COMPLEX CONSTANT)

239 948 FORMAT(1H ,19HSUBSCRIPT TOQO LARGE)

240@ 95@ FORMAT({H ,41HMORE THAN ONE SIGN IN AN INTEGER CONSTANT)

2u1 96@ FORMAT(1H , 13HERROR IN MASH)

24 973 FORMAT(IH ,60(1He))

243 END

(AL A A A AL X A LA A d A d Rl A2 dd d ]l ATl T I Tl LI I LI I YIRS T Y2 Y ey Yy I

SUBROUTINE STORE(TABLE, IEFLAG)
ROUTINE TO STORE THE CONSTANT LAST OECODED
WRITTEN BY J,L,NORTON,LASL Te3,1974

YOO

COMMON/ARRCGN/ICHAR(83),18UB,ITEST,NSUB,NSUBV(4), IENTRY, ISBSPT,
1 CREAL,CIMAG,CMPLEX,DIM,MULTSV, IVSUM, MULY,L18T,HOLLER,DOBLE
LOGICAL MULT,CMPLEX,0IM,00BLE

OIMENSION YABLE(3,1)

INTEGER YABLE,SHIPT,AND,OR,COMP

DATA CREAL/G,/

SN DOV B30 U 4N

e e

¢ GET THE VARIABLE SUBSCRIPT INFORMATION
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3a
34
32
13
34
35
36
37
38
39
40
41
42
43
44
45
46
47
u8
49
5@
51
52
53
54
55
Sé
57
58
59
60
61
62
63
64

66
67
68
69
7@
71

oo (s X22aXg Xl OO0 o0 (2]

e X e Kg ] OO e XaR o) OO0 (s R ¥ o) 00 (s XaNal OO

18

20

TARENTHTABLE(3, JENTRY)

GET THE ABSOLUYE AOORESS OF THE VARIABLE

IARADDRTABLE(2, IENTRY)

I$SBSPT I8 THE MEMORY OFFSET (+1) FOR THE VARIABLE BEING READ, 17
I8 1 UPON THE ENTRY TO S8TORE FOR A GIVEN VARIABLE NAME, SOME
CHECKING IS DONE ONLY UPON THE FIRST ENTRY, SEE IF THIS IS 8o,

IF(1SBSPT,LE.1) GO TO 1@

NOY THE FIRST ENTRY, SEE IF THE VARIABLE 18 SUBSCRIPTED, IF NOT,
FATAL ERROR FOR TRYING TO STORE MORE THAN ONE OATA ELEMENT
INTO A NONeSUBSCERIPTED VARIABLE,

IF(IARENT EQ,%) GO TO 6@

EVERYTHING CHECKS, CONTINUE ON WITH THE STORE,

GO 70 2@
CONTINUE

FIRST ENTRY, SEE IF A MULTIPLIER I3 IN EFFECT OR VARIABLE HAS
SUBSCRIPTS,

IF(MULT,OR,0IM) GO TO S@

NEITHER CONDITION HOLOS, CONTINUE ON WITH THE STORE,
CONTINUE

SET THE MULTIPLIER COUNT, IF NO MULTIPLIER,USE 1,
IFC,NOT,MULT) MULTSV=y

LOOP FOR MULTIPLE STORING

DO 4@ Imi,MULTSV

GEY THE ACTUAL ABSOLUTE ADDRESS OF THE LOCATION INTO WHICH THE
STORE I8 TD OCCUR

1ADDSIARADD+ISBSPTe

SPECIAL HANDLING FOR OOUBLE QR COQMPLEX
IF(CMPLEX,OR,00BLE) GO 10 3@

OROINARY ONE ELEMENT VARIABLE, CARRY QUT THE STORE,
CALL STORIT(IVSUM,1ADO)

INCREMENT THE POINTER ANO GO TO THE ENO OF THE LOOP
1SBSPT2I3BSPT+1
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166

o0

OO

OO0

OO0 00

OO0 300 OO0 OO0 OO0

31a

L)

Sa

60

7@

GO 10 4o
CONTINUE

EITHER OQUBLE OR COMPLEX, STORE TWO WORDS,
CALL STORIY(CREAL, IA0D)

CALL STORIT(CIMAG,1A0D+1)

I1SESPTHISBIPTe2

CONTINUE

ALL OONE

RETURN
CONTINUE

VARIABLE HAS SUBSCRIPTS OR CONSTANY HAS A MULTIPLIER, VARIABLE
MUSY BE DIMENSIONEO, IF NOT,FATAl ERROR,

IF(IARENT,NE,2) GO YO 7@

CONTINUE

CALL MESSOT(1S)

IEFLAGR1S

RETURN

CONTINUE

IF VARIABLE 1S NOT SUBSCRIPTED,ALL 18 0,K, CARRY QUT THE STORE,
IF(,NOT,DIM) GO TO g0

VARIABLE 18 SUBSCRIPTEO, GET THE TABLE OIMENSION INFQRMATION,
ISUBIRANO(CIARENT,7777778)
ISUB2sAND(SHIFT(IARENT,»18),7777778)
ISUB3IRANO(SHIFT(IARENT,«36),7777778)

CHECK FOR SUBSCRIPTING ERRORS, IS THERE A FOURTH SUBSCRIPT BUT
NO THIRD OIMENSION,

IF(NSUB,EQ,4,AND, ISUB3,EQ,@) GO TO 8@
18 YHERE A THIRO SUBSCRIPY BUT NO SECOND DIMENSION
IF (NSUB,EQ,3,AND,ISUB2,EQ,8) GO TO 8@

18 THERE A SECOND SUBSCRIPT BUT EITHER ND FIRSY DIMENSIQON QR A
FIRSY ODIMENSION INDICATING A SINGLY«SUBSCRIPTED ARRAY

IF(NSUB,EQ,2,AND,(1SUB] ,EQ,1,0R,I8UBL,EG,B)) GO TO 8@
18 THERE A SINGLE SUBSCRIPT BUT NG SUBSCRIPTING INFORMATION GIVEN
I1F(NSUB,EQ,1,ANO,ISUB1,EQ,3) GO TO 8@

IF N SUBSCRIPTS ARE GIVEN,DIMENSIONAL INFORMATION IS USED FOR
THE FIRST Nel

IF(NSUBV(4),EQ,B) ISUB3s@




129
132
134
132
133
134
138
136
137
138
139
14@
141
{42
143
144
145
146
147
148
149
15@
181

oo

o000 300

oo

IF(NSUBV(3),EQ,@) IsSUB2zA
IF(NSUBV(2),EQ,8) ISUBi=@

CALCULATE THE OFFSET FRGM THE SUBSCRIPTING INFORMATION

I1SBSPTENSUBV (1)+I8UB1& (NSUBV(2)=1+]ISUBA(NSUBV(3)=1+ISUB3I«(NSUBV (U
1 Je1)))

MOOIFY THE OFFSEY FPOR COMPLEX VARIABLES
IF(CMPLEX) ISBSPTw2+41SBSPTel
GO BACK AND DO THE STORE

GO TQ 2@
8@ CONTINUE

FATAL SUBSCRIPTING ERROR

CALL MESSOQOT(16)
IEFLAG=16
RETURN

ENO

.'...'.....!..'....-."-.."'-"'Q-.'."...-ﬂ-C.-...'.'.".-'..".”'.'..Q.'.,'."."..-.'

DO N0 U E N

SO0 OADNATTTOATO

T OO0

SUBROUTINE MASH(IDSTR, IVNUM, INAME, IEFLAG)

ROUTINE TO CONVERY AN ARRAY IOSTR CONTAINING ONE SIXeBIT
CHARACTER PER WORD,LEFTeJUSTIFIED,INTO ONE WORD, INAME,
CONTAINING THE SAME CHARACTERS LEFT TO RIGHT WITH BLANK FILL
AT THE RIGHT END IF NECESSARY, IVNUM CHARACYERS ARE PROCESSED
WHERE IVNUM MUST BE LE,1@,

WRITTEN BY J,L.NORTON,LASL T=3,1974
DIMENSION I0STR(1)
INTEGER SHIPT,AND,OR,COMP
DATA MASK/7700033003030232038028/
CHECK THE CHARACTER COUNT, IF GT,18,FATAL ERROR,
IF(IVNUM,LE,18) GO YO 10
CALL MESSQOT(4s5)
IEPLAGRUS
RETURN
138 CONTINUE
INITIALSZE YHE PACKED WORD
INAMERLH

LOOP OVER ALL CHARACTERS



28
29

31
32
33
A1
35S
36
37
38
39
ua
41
42
43
44
as
46
47

(e K2 X o] (4]

OO0 QOO (s Xz Ko

28

D0 2@ Is=si, IVNUM

SHIFY MASK INTO PROPER PDSITION
ITEMPMaSHIFT(77B,6B%6%])

SHIFT CHARACTER INTO PROPER POSITION
ITEMPRSHIFT(IDSTR(I}, =64 (1e1))

OROP CHARACTER INTD INAME, FIRST MASK OUT THE BLANK, THEN ISOLATE
THE CHARACTER AND OROP It INTO THE PREPARED SLOT,

INAMESOR(AND(INAME, COMP(ITEMPM) ), ANDCITEMP, ITEMPM))
ALL DONE

RETURN
ENO

-...--.....'.........-.-.-.-..'.-."..".'.'.'....'.'..,.".'-..'..-..”"-."....Q!’...'..
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SUBROUTINE NAMPRT(NFX,FTABX)

ROUTINE TO BEY THE FILES ON WHICH THE NAMLST ROUTINE WILL WRITE
WHENEVER 178 OOES OUTPUT OTHER THAN ERROR MESSAGES (PS OR (C$),
THE CALLING SEQUENCE I8 CALL NAMPRT(N,TABLE) WHERE
N « NO, OF TABLE ENIRIES
TABLE @ ARRAY OF FILE NAMES,EITHER IN THE FORM OF
LEFTeJUSTIFIED,ZEROFILLED HOLLERITH
CONSTANTS OR INTEGERS,

FOR EXAMPLE,IF ONE WANTED TO WRJTE BOTH ON FILM AND PAPER,
THE TABLE WOULO APPEAR A8
DATA YABLE/4LFILM,3LOUT/,
IF FILM WAS EQUIVALENCED YO PSET12 ANO QUT TO FS8ETe,
AN ALTERNATE FORM WOULD BE
DATA TABLE/12,6/
AND THE CALL WOULD BE
CALL NAMPRY(2,TABLE),

1P NAMPRT I8 NOT CALLED BEFORE, NAMLST,THE LATTER WILL
OEFAULT ALL OUTPUTY TO OUT,

WRITTEN BY J,L,NGRTON,LASL Te3,1974

COMMON/IOTAB/NF, IFLOC
INTEGER FTABX(1)

DATA NF,I1FLOC/@,0/
IF(NFX,LE,@) RETURN
NFUNFX

IFLOCSLOCF (FTABX)




31
32

RETURN
END
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SUBROUTINE ERRPRT(NFX,FTABX)
ROUTINE ANALOGOUS TO NAMPRY EXCEPT FOR PRINTING ERROR MESSAGES
WRITTEN BY J.L,NORTON,LASL Te3,1975

COMMON/JOTAB/NF, IFLOC
INTEGER FTABX(1)

OATA NF,1FLOC/0,8/
IF(NFX,LE,3) RETURN
NFaNF X

IFLOCBLOCF (FTABX)
RETURN

ENOD

.......'.'..'."...Q-..-'.'-.'-..'..-.'."'Q.'..'.'...-.'-...-"..!,"'.'-."."'-'.'.""

OO N RE W -

OO ITTOHOOO

SUBROUTINE TABOEF(TABLE,NAME,ITSIZE, IERRY)
ROUTINE TO INITIALIZE A NAMELIST TABLE

TABLE » ARRAY WHICH WILL BE USED TO STORE NAMELIST OATA NAMES
AND RELATED INFORMATION, IT MUST BE 3x(N¢+1) ELEMENTS
LONG WHERE N IS THE NUMBER OF DISTINCT NAMELIST
VARIABLES 70 BE READ UNDER THIS NAME,

NAME o NAMELIST NAME,LEFTeJUSTIFIED,BLANKeFILLEO HOLLERITH, IF
ONE WERE GOING TD READ CARDS OF THE FORM PSCODEIN ,,
NAMEa6HCODEIN,

ITSIZE « SECOND SUBSCRIPT OF THE TABLE ARRAY
(MAXIMUM NO, OF TABLE ENTRIES+1)

TERRT = VARIABLE SET BY ASSIGNEO GO TO AS RETURN POINT IF TABLE
INITIALIZATION ENCOUNTERS AN ERROR CONDITION

WRITTEN BY J,L,NORTON,LASL Te3, 1974

INTEGER TABLE
OIMENSTION TABLE(S,1)
COMMON/ERRORC/IERRTP
TABLE(1,1)sNAME
TABLE(2,1)=]ITSIZE
TABLE(3,1)00
IERRTP®IERRT

RETURN

END
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SUBROUT!
ROUTINE

TABLE =
NAME =
LOCA =
IEFLAG.

NE TABSET(TABLE, NAME,LOCA, IEFLAG, NSUB,NSUB1, NSUB2,NSUB3)
TO ADD A VARIABLE TO A NAMELIST TABLE

AN ARRAY WHICH HAS BEEN INITIALIZEQ BY A CALL TO TABOEF

NAME OF VARIABLE TO BE ADDED,AS A HOLLERITH CONSTANT

THE VARIABLE ITSELF

ERROR INDICATOR

RETURNED 2ERD IF NO ERROR WAS FOUND

RETURNEO WITH THE CONTENTS OF THE VARIABLE «NAMEe
LEFTeJUSTIFIED (LEFT 6 CHARACTERS) AND THE ERROR NO,
RIGHTeJUSTIFIED IF AN ERROR OCCURRED

NSUB « NUMBER OF SUBSCRIPTS (@,1,2,3,0R 4)
NSUBY « FIRST ARRAY DIMENSION
NSUB2 » SECOND ARRAY DIMENSION
NSUBY @ THIRO ARRAY DIMENSION
e (IF THE NAMELISY VARIABLE HAS N SUBSCRIPTS (N,LE,4),
THEN NSUB1,N8SUBR, .44+, NSUBNel ARE NEEDED)
THE ACTUAL FORM OF THE TABLE 13 AS FOLLOWS ee
WORD | e THE TABLE NAME (LEFTeJUSTIFIED,BLANKeFILLEQ
HOLLEREITH)
WORO 2 = UNUSED
WORD 3 e NQ, OF ENTRIES IN THE TABLE
NEXT FOLLOW TRIPLETS OF WOROS FOR EACH NAMEL1SY VARIABLE =
WORD 1 ® VARIABLE NAME (SAME AS TABLE NAME)
WORD 2 e VARTABLE LOCATION (RIGHT JUSTIFIEO,RELATIVE
TO BEGINNING OF COOE FIELO«LENGTH)
WORD 3 e SUBSCRIPT INFORMATION
e 1F ZERQ,THE VARIABLE 18 SINGLY SUBSCRIPTED
w IF NON@ZERQO,THE WORD 1S INTERPRETED AS BEING
MADE UP OF THREE 18 BlT FIELOS, OENOTING
THE RIGHTMOSY BIT A8 @, THE THREE FIELDS ARE
BITS Ge17,18«35,AND 36«53,RESPECTIVELY,
THESE THREE FIELOS CONTAIN NSUB1,NSUBZ2,AND
NSUBS,RESPECTIVELY,
THE LENGTH OF THE TABLE SHOULO BE 32(WORO(3)+1) LOCATIONS,
WRITTEN BY J,L.NORTON,LASL T=3,1974
INTEGER TABLE,SHIFT,ANO,OR,CQOMP
OIMENSION TABLE(3,1),FMT(18)
COMMON/ERRORC/IERRT
lEFLAGma
GET NUMBER OF ENTRIES CURRENTLY IN THE TABLE
NENTRYSTABLE(3,1)
COMPUTE SUBSCRIPT FOR NEW TABLE ENTRY

ISUBENENTRY+2

MAKE SURE THERE I8 STILL TABLE SPACE LEFTY
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20

IFCISUB,LE,TABLE(C2,1)) GO TO 1@

NG, FATAL ERROR,

IEFLAGaS

GO TO 999

CONT INUE

SET UP TABLE ENTRY

TABLE(1, ISUBYmNAME

TABLE(2,I8UB)RLOCF(LOCA)

TABLE(3, ISUB)=@

COMPOSE SUBSCRIPT WORD IF VARIABLE IS AN ARRAY
IF(NSUB,EQ,@) GO TO 3@

S8ET THE TABLE BASED UPON HOW MANY SUBSCRIPTS THE ARRAY HAS
IF(NSUB,GT,1) GO TO 2@

ARRAY HAS ONLY ONE SUBSCRIPT, OENOTE THIS BY S8ETTING SUBSCRIPT
FIELD 1 TO 1 ANO LEAVING ALL THE REST ZERO,

TABLE(3,ISUB)=1
GO T0 32

ARRAY HAS MORE THAN ONE SUBSCRIPY

CONTINUE

SEE IF AT LEASY THE FIRST SUBSCRIPT 1S SPECIFIED, !F NOT,ERROR,
IF(NSUB1 LE,3) GO TOD 4@

FIRSY SUBSCRIPT PRESENT, STDRE IT ANO SEE IF ARRAY HAS MORE THAN
TWO SUBSCRIPYS,

TABLE(3,38UB)=NSUBL
IF(NSUB,EQ,2) GO TO 3@

YES, THE SECOND SUBSCRIPT MUST BE SPECIFIED, IF NOT,ERROR,
IF(NSUB2,LE,B) GO TOD 5@

SECOND SUBSCRIPY PRESENT, STORE IT ANO SEE IF ARRAY HAS MORE THAN
THREE SUBSCRIPTS,

TABLE(3,ISUB)SOR(TABLE(3, I8UB),8HIFT(NSUB2,18))
IF(NSUB,EQ,3) GO TO 3@

YES, THE THIRD SUBSCRIPT MUST BE SPECIFIED, IF NDT,ERROR,
IP(NSUB3,.LE,@) GD TO 6@
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7@
999

THIRO SUBSCRIPT PRESENT, STORE IT ANO MAKE SURE THE TOTAL NO,
OF SUBSCRIPTS ODES NOT EXCEEO FOUR,

TABLE(Y, ISUB)Y®OR(TABLE(3, I8UB),SHIFT(NSUB3, 36))
IF(NSUB,NE, 4} GO TO 7@

CONTINUE

ALL DONE, INCREMENT THE NO, OF ENTRIES AND RETURN,

TABLEC(S, 1)INENTRY+1
RETURN

ERROR = MORE THAN ONE SUBSCRIPT INOICATED BUT NSUB1 NOT GIVEN OR
IN ERROR (ZERO OR NEGATIVE)

TEFLAGRIEFLAG+)

ERROR » MORE THAN TWO SUBSCRIPTS INOICATED BUT NSUB2 NOT GIVEN OR
IN ERROR

JEFLAGRIEFLAGH!

ERROR » MORE THAN THREE SUBSCRIPTS INDICATED BUT NSUB3I NOT GIVEN
OR IN ERROR

TEFLAGEIEFLAG+!
ERROR e MORE THAN FOUR SUBSCRIPTS INDICATED

TEFLAGSIEFLAG+!

CONTINUE
IEFLAGROR(IEFLAG, AND(NAME, 77777777777702023080308))
GO TO JERRY

ENO
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SUBROUTINE NXTCOL(IF,3IEFLAG)

ROUTINE 70 GET THE NEXT CHARACTER FROM THE GCURRENT NAMELIST CAROD
ANO,IF NECESSARY,READ ANOTHER CARD FROM FILE IF

WRITTEN BY J,L,NORTON,LASL T=3,1974
COMMON/ARRCGN/ICHAR(8@),3SUB, ITEST,NSUB,NSUBV(4), TENTRY, ISBSPT,
1 CREAL,CIMAG,CMPLEX,DIM, MULTSV, IVSUM, MULT,| 18T, HOLLER, DOBLE
LOGICAL LIST,HOLLER

INCREMENY TME COLUMN NO,

ISUBSISUB+Y

PICK UP THE CHARACTER IN COLUMN I8UB
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20

ITESTeICHAR(CISUB)
IF 18UB HAS NOT MDVED ACROSS A CARD BOUNDARY,NWE ARE ALL OONE
IF(18UB,LE.8@) GO TC 3@

MUST READ NEXT CARO, IEFLAG WILL BE RETURNED NGNeZEROQ ONLY IF
AN EOF WAS ENCOUNTERED,

CALL REAOIT(1F,IEFLAG)
IF(IEFLAG,EQ,2) GO TO 1@

AN EQF WAS READ, WE ARE ALL THRGQUGH,

CALL MESSOT(32)

IEFLAGR=32

RETURN

CDONT INUE

READ WAS SUCCESSFUL, RESET COLUMN AND CHARACTYER,

l1suBsp
ITEST®ICHAR(ISUB)

15 PROCESSING A HOLLERITH FIELO,N0O MORE CHECKING

IF (HOLLER) GO TQ 28

CHECK FOR 8 IN CGC2. IF NOT,ALL FINISHED CHECKING,

IF(ITEST NE,1HS) GO TOQ 2@

$ IN CC&, PROBABLY BEGINNING OF NEXT NAMELIST STATEMENT, MUSTY
HAVE HAD MISSING TERMINAL S§ ON PREVIOUS CARD, GO BACK AND
READ THE CARO IN ERROR,

BACKSPACE IF

BACKSPACE IF

CALL READIT(IF,IEFLAG)

SET THE COLUMN POINTER TG CC8@,G0 PRINT ERROR MESSAGE,ANO QUIT

13UBs8e

CALL MESSOT(33)

IEFLAG=R33

RETURN

CONTINUE

EVERYTHING CHECKED OUT, SET COLUMN Y0 1 AND PICK UP THE
CHARACTER IN CC1,

1supst
ITESTRICHAR(ISUB)

IF FLAG I8 SET,PRINT THE LAST CARD READ
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74
7%
76
77

3

IF(LIST) CALL MESSQT(1)
CONTINUE

RETURN

ENO

A A A A L A A A A A A A A A4 A A A A L R A4 L A A A T A A A I A I I T I P R R Y R A IR AP Y Y XY )
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OO0
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ja

SUBROUTINE REAQIT(IF,IEFLAG)
ROUTINE TO REAQ THE NEXY CARO ON FYLE IF
WRITTEN BY J,L.NORTON,LASL Te3,1974

COMMON/ARRCON/ICHAR(B8G), E8UB, ITEST,NSUB,NSUBV(4), IENTRY, ISBSPT,
1 CREAL,CIMAG,CMPLEX,DIM,MULTSV,IVSUM,MULY,LIST,HOLLER,DOBLE

READ THE NEXT CARD
READ(IF,38) ICHAR
CHECK FOR ENOwOFeFILE
IFCEOF,IF) 18,20

YES, SET THE FLAG,
CONTINUE

IEFLAGR=1

CONTINUE

RETURN

FORMAT(BBA1)
END

(A4 A AL Ad A A AL LAd I A AL Al I I4A L A1 I 1 Y] DA d I I YIS AT I IS T TR T I Y Y Y Y Y )
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SUBROUTINE OPOMP (FWA,LWA, IFILE)

ROUTINE TO DUMP SMALL CORE MEMORY IN CDC COMPASS MNEUMONICS
FWA o FIRST WORD TU BE OUMPED

LWA o LAST WORD TO BE OUMPED

IFILE « FILE TO WHICH TO DIRECT OQUTPUT

WRITTEN BY J,L,NORTON,LASL Te3,197S

INTEGER FWA,FWAP,GET]Y,8HIFT, AND,DR

OIMENSION I0IGIT(28),ICODECY4),IREG(4), IOPRN(13,4), IDNAME(8)
OIMENSION I0P(42), IHEQ(28)
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10

4

la

4a
50

60

DATA 10P/2HPS, 2HRL, 2HWL, 2HMJ, 2HRX, 2HWX, 2HR1, 2HTB, 2H1B, 2HRO, 2HOB,

1 2HRJ,2HJP, 2HZR,2HNZ, 2HPL, 2HNG, 2HIR, 2HOR, 2HOF , 2HID, 2HEQ, 2HNE , 2HGE,
2 2HLT, 2HBYX, 2HLX, 2HAX ) 2HMX , 2HNX , 2HZ X, 2HUX, 2HP X, 2HF X, 2HOX, 2HRX, 2H1X,
3 2HNG, 2HCX, 2HBA, 2HSB, 2HSX/

DATA IDNAME/1HB, 1H1, 1H2, 1H3, 1Ha, 1HS, {H6, 1HT/

IF FWA,GT,LWA, IGNORE THE CALL

IF(FWA,GT,LWA) RETURN
FWAPaFWA

LOOP GVER ALL WORDS TO BE OUMPED

CGNTINUE

GET THE CONTENTS OF THE CURRENT ACORESS (FPWAP) TO BE OUMPED
IWORONGETIT(FWAP)

BREAK THE WORD UP INTO INDIVIOUAL DIGITS

D0 22 I=1,20 ,
IDIGIT(I)SAND(SHIFT(IWQRD,3x1),78)

CONTINUE

COMPUTE HOLLERITH EQUIVALENT OF DIGITS

00 32 iI=i,20

ISUBBIDIGIT(3)+¢

IHEQ(I)3IONAME (I8UB)

IDN 18 THE CURRENT DIGIT NG, OF THE WORD BEING PROCESSEOQ
IONs1

IPARTY IS THE NO, OF THE INSTRUCTION (1wu4) BEING PROCESSED
FOR THE CURRENT WORD

IPARTR1
INITIALIZE THE QUTPUT FIELDS

00 %a I=t,4
ICODE(I)=2H
IREG(})miH

00 40 Js1,13
I0PRN(J, 1) niH
CONTINUE
CONTINUE

LOOP OVER ALL DIGITS
CONTINUE

10PNO 18 THE NO, OF THE CHARACTER OF THE OPERAND FIELO CURRENTLY
BEING FILLED
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71 I10PNOg1

72 1GOT=IOIGITCION) +1

73 GO TO (7@,3%68,440,500,523,623,620,628),IG0T
T4 ¢

75 c FIRST DIGIT OF OP 1S @

76 c

77 7@ CONTINUE

78 IONEIDN+1

79 IGOT=IDIGITCIDNY+}

aa GO TO (8@a,198,33a3,34@,3508,3%4,350,3508),1G60T
81 c

82 t 0P 18 PS (@@)

83 ¢

84 88 CONTINUE

8s ITYPEx]

86 ¢

87 c CHECK FOR ERRORS

88 4

89 IFCIDN,LE,12) GO TO 1@a

90 t

91 ¢ SEE IF THIS 18 ENO OF WOQRO PADOED WITH ZEROS, IF 80,
92 c PROCESS LIKE NO,

93 4

94 IF(IDN,EQ,17) GO TU 60@

95 c

96 t WORD I8 IN ERROR, MUST NOT BE INSTRUCTION, PRINT MESSAGE ANG GO ON
97 c TO NEXT WORO,

98 c

99 9@ CONTINUE

100 WRITE(IFILE,76@) FWAP,IWORD

101 GG YO {s@a

102 18@ CONTINUE

103 ITYPE=]

104 t

1a% € PROCESS INSTRUCTION OF THE FORM OP K
1a6 o

1a7 IDONSIDN+2

108 c

129 c PROCESS X

110 c

111 118 CONTINUE

112 1SUMRO

113 00 12@ i=1,6

114 ION=IDN+1

119 ISUMBOR(CISUM, SHIFT(IOIGIT(ION),32C6m1)))
116 128 CONTINUE

117 ISUMRSHIFY(SHIFT(ISUM,d2),u42)

118 IF(ISUM,GE,3) GO TO 13a

119 ISUMme ISUM
120 I10PRN(JOPNO, IPART) w1He
121 GQ TO 1@
122 138 CONTINUE
123 IOPRNCIOPNQ, SPART) =1 Hs

124 148 CONTINUE

12% I0PNORIOPNQ+1

126 00 158 1wi,6

127 IDNAND(SHIFT(ISUM, 3% (6w1)),7B)
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128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
15@
151
152
183
154
155
156
157
158
159
168
161
162
163
164
165
166
167
168
169
178
171
172
173
174
175
176
177
178
179
18@
181
182
183
184

(e NaK>)

oo [ X2 K2 OO0 oo OO0 e Nalel

OO0

15a

160

17a

18a

19a

2ae

21

22a

JOPRN(IOPNO, IPART)SIONAME(ID+1)
I0PNO®IOPNO+1
CONYINUE

FINISH PARCEL

CONT INUE
JCOOE(IPART)®IOP(ITYPE)
IF(ION,GE,28) GO TO 170
IPARTEIPARY+1

IONmION+Y

IF(ION,GT,16) GO TO 9@
GO TO 6@

WORD 18 FINISHED, PRINT THE LINE,
CONTINUE

WRITE(IFILE,770) FWAP,IWORD, (ICOOE(I),IREG(I), (IOPRN(J,1),Jm1,13),

1 I=y, IPART)
SEE IF THIS WAS THE LASY WORO

CONTINUE
IFCFWAP,GE,LWA) RETURN

NO, CONTINUE,

FWAPRFWAP+1
GO TO 1@

FIRST YWD DIGITS OF OP ARE o1
CONTINUE

IDN= JON+1
I1GOT=IDIGIT(ION) +1

GG TO (204,210,218,23@,248,242,258,318),160T

OP I8 RJ (m1@)

CONTINUE
ITYPE=12
IONmIDN+1
GO T0 1@

OP I8 @11 OR @12

CONTINUE
ITYPERIGOT

PROCESS INSTRUCTION QF THE FORM

CONTINUE

IF(IDN,GT,13) GO TO 9¢
IDN3ION+1}
IOPRN(1,IPART)={HB
IOPRN(2, IPART)Y®IHEQ(ION)
IOPNCs3

op

BJ+K
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18% GO 70 1@

186 c

187 ¢ OP 318 MJ

188 ¢

189 233 CONTINUE

190 ITYPE=d .

191 IFCIDIGITC(ION+1) NE,O OR,I0IGIT(ION+2) ,NE, @) GO TO 220
192 IFCIDN,GT,13) GO TO 90

193 JONRION+7

194 GO 10 6@

195 o

196 c OP 18 314 OR 91%

197 #

198 240 CONTINUE

199 ITYPES1GOY

28a ¢

201 c PROCESS INSTRUCTION OF THE FORM oPJ XK
282 c

283 ION®IDN+4

a4 IREG(IPARY)WIHEQ(IDN)

2a% IONSION+1

286 IOPRN(1, IPART) =KX

287 IOPRN(2, JPART)IRIHEQ(IDN)

2088 G0 TO {68

2a9 c

210 ¢ OP I8 @16

211 c

e1e 258 CONTINUE

213 IPCIOIGITCION+1) NE,@) GO TO Q84
214 ITYPES?

218 o

216 c PROCESS INSTRUCTION OF THE FORM OP BK
217 263 CONTINUE

218 IDNmION+2

219 278 CONTINUE

22a JOPRN(1,IPART)mINMB

221 IOPRN(2, IPART)=IHEQ(ION)

222 GO TG 160

223 283 GCONTINUE

224 IPCIOIGIT(ION+2) ,NE,B) GO YO 290
225 ITYPEsS

226 c

22; c PROCESS INSTRUCTION OF THE FORM oPJ
22 c

229 ION=IDN+1

2318 IREG(IPARY)=IHEQ(ION)

234 IDNBIDN+1}

232 GO TO 160

233 293 CONTINUE

234 ITYPERS

23S c

23; o PROCESS INSTRUCTION OF THE FORM OPJ BK
23 ¢

238 388 CONTINUE

239 IONSION+Y

eua IREG(IPART)SIHEQ(ION}

241 ION=IDN+1
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24
243
244
24s
246
247
248
249
2sa
2s!
252
253
254
25%
256
2s7?
2%8
259
268
261
262
263
264
265
266
267
268
269
270
e
272
273
274
275
276
277
278
279
28a
281
282
283
e8du
285
286
287
288
289
29@
291
292
293
294
29%
296
297
298

o0

o0

([aXalal

o0

00

OO0

O

310

32a

3130

340

3sa

GO TO 27@
OP IS 017

CONTINUE

IFCIDIGITCIONS1) NE,B) GO TO 32@
ITYPE=1G

GO TO 268

CONTINUE

ITYPER]1

GO TO 3aa

OP 18 JP (82)

CONTINUE
ITYPE=13

PROCESS INSTRUCTION OF THE FORM OP

IFCION,GT,12) GO TO 9@
IDN=ION+1

IOPRN(1, IPART)Y=1HB
IOPRN(2,IPART)®IHEQCIDN)
IONSION+1

10PNOR3

GO TO 1@

FIRST TWO DIGITS OF OP ARE a3}

CONTINUE

IFCION,GT,12) GO TO 9@
IDONSIDON+1
1GOTmIDIGIT(ION)
ITYPE=IGOT+14

PROCESS INSTRUCTION OF THE FORM QP

ION=IDN41}

JOPRN(1, IPART) =1 HX
IGPRN(2, IPART)®IHEQ(ION)
IOPRN(3, IPART)=1H,
I10PNQ=4

GO TO 110

BJ+K

XJ, K

FIRST TWO OIGIYS OF OP ARE 04,05,86,0R @7

CONTINUE
IFCION,GT,12) GO TO 9@
ITYPESIGOT+17

PROCESS INSTRUCTION OF THE FORM OP

IONSIDN+y

I0PRN(1, IPART)®mIHB
IOPRN(2, IPARY)=IHEQLIDN)
10PRN (3, IPART)alH,
I0PRN(4, IPART) B HB

Bl,BJ,K
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299 ION®IDN+!

laa IOPRN(S, IPART)=IMEQ(IDN)

3al IOPRN(6, IPART)mIN,

302 I0PNO=7?

3a3 GO Y0 11@

334 c

3as [+ FIRSY O!GIT OF OP 18 §, OP 18 BXI,

336 c

307 363 CONTINUE

328 ITYPE®W26

309 JONRIDN+

310 I1GOT=I0IGIT(ION)+1

311 GO YO (374,374,370,373,433,4302,433,438),1G60T
312 ¢

313 c PROCESS INSYRUCTION OF THE FORM OPI xJ
34 c XJx XK
318 4 XJ+ XK
316 ¢ XJe XK
317 c XJ/ XK
318 o (1G0T=1,2,3,4,0R %)
319 o

32@ 378 CONTINUE

321 ION=ION+1

322 IREG(IPART)=IHEQ(ION)

323 IONsIDON+1

324 IOPRN(1, IPART) g1 KX

32% IOPRN(2,IPART)YeIHEQ(ION)

326 IONSIDN+

327 IF(IGOT,EQ,1) GO T0 168

328 KREG=IHEQ(ION)

329 10PNO=3

330 I160T=1G0Te

3% GO YO (38@,400,410,420), 1G0T

332 C

333 o ADD BN #XK

334 ¢

335 383 CONTINUE

3136 IOPRN(CIOPND,IPART )= Hx

337 39@ CONTINUE

338 IOPRN(IOPNO+1, IPART) ®iHX

339 IOPRN(IQPNO+2, IPART)EKREG

340 GO TO 160

341 c

342 c ADD ON +XK

343 o

344 408 CONTINUE

348 IOPRN(IOPND, IPARYT)®iH+

346 GC TO 3%@

347 c

348 ¢ ADD ON wXK

349 c

3s5a 413 CONTINUE

381 IOPRN(IOPNO, IPART) s iHe

352 GO YO 39@

353 C

384 ¢ ADO ON /XK

358 C
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356
357
358
3159
360
361
362
363
364
365
366
367
368
369
370
3N
372
373
374
3175
376
377
378
379
380
381
388
383
384
388
386
387
388
389
390
391
392
393
394
39%
396
397
398
399
400
401
4ge
ue3
- 10
4as
-1
4a7
4a8
uae
412
411
412

OTOTOOD

o000 [aXxX2)

o0

SSOon

420 CONTINUE
IOPRN(IOPNUO, SPART)RIN/
GO TO 39@

PROCESS INSTRUCYION OF THE FORM

433 CONTINUE
IONRION+1
IREG(IPART)®IHEQ(IDN)
IONEIDN4
KREGaIHEQTIDN)
IOPRN(1, IPART) g Hm
IOPRN(2, IPART) s i MX
IONRJONe&
IOPRN(3, IPART)aIHEQ(ION)
1F(1GOT,EQ,5) GO TO 160
IGOTRIGOT=S
IOPNO=Y
GO 1O (382,408,410),160T7

FIRST DIGIT OF OP IS 2
449 CONTINUE

IONEIDN+1
IGOT®I0IGIT(IDON) ¢

Pl

o XK

oXKaXJ

oXK¢XJ

o XKeXJ
(16DT=5,6,7,0R 8)

GO TO (4sS@,u8a,u4%a, 48@,493,493,498,49a), 1G0T

oP 1S LXI

458 CONTINUE
ITYPER2?
IF(IGOT,EQ,1) GO TO 47a

PROCESS INSTRUCTION OF THE FORM

468 CONTINUE
IDN®IDN+
IREG(IPART)=IHEG(ION)
IDNaIDN+1d
IOPRN(1, IPART)EIHB
IOPRN(2, IPART)IEIHEQ(IDON)
IDN=ION+1
IOPRN(3, IPART)u1H,
IOPRN (4, IPART) B HX
10PRN(S, IPART)I®IHEQ( IDON)
GO TO 160

PROCESS IN3TRUCTION OF THE FORM

478 CONTINUE
ION=IDN+1
IREG(IPART)®IHEQ(ION)
IDN=IDN+y

OP1

0Pl

BJ» XK

JK
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413 I0PRN(1, IPART)®IHEQ (JON)

414 JONION+Y

419 JOPRN(2, IPART)=IHEQ(IDN)
416 JOPRN(3, IPART)n{HB

417 GO TD 160

418 C

419 (o op I8 AXI

4ea c

421 483 CONTINUE

422 ITYPEm2S

423 IF(IGOT ,E0,2) GO TO 479
424 GO TO 4ea

429 ¢

426 ¢ OP I8 NxI,IZIxI,Ux1,0R PX1?
427 ¢

4o8 498 CONTINUE

429 ITYPERIGOT+2S

43a GO TO 4ea

43 €

432 (o FIRSY DIGIT OF Op I8 3
433 4

434 S8a@ CONTINUE

43% ION=ION+1

uze IGOTPRIDIGIT(IDON)

437 ITYPEsIGOTP/2+34

438 IF(MOR(1GOTP,2),NE, @) GO TO G510
439 1G0T=3

442 GO Y0 37@

441 513 CONTINUE

442 IGOT=RY

443 GO TC 374

444 ¢

44% [+ FIRST DIGIY OF OP IS 4
446 c

447 S2@ CONTINUE

448 JON=JON+1

449 IGOT=IDIGIT(ION)Y#1

45@ e GO TO (53@,548,550,572,588,%5803,5948,572), 1G0T
451

452 c OP IS FLOATING MULTIPLY
453 o

454 533 CONTINUE

uss ITYPER3Y

486 GO TO 560

4s7 543 CONTINUE

458 ITYPEale

459 GO TQ S68

462 5538 CONTINUE

461 ITYPE=3S

462 560 CONTINUE

463 I1G0T=2

464 GO TO 37@

465 ¢

466 [+ OP 1S MX! OR CXI

467 c

468 S73 CONTINUE

469 ITYPER29
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u7@
471
472
473
474
475
476
477
478
479
4s@
481
482
483
484
u8s
usé
487
u8s
us9
u49@a
491
492
493
494
49%
496
497
498
499
saa
501
sa2
583
sa4
Sas
sSaeé
5a7
528
$09
51@
Si1
S51e
513
S14
515
516
517
518
519
52@
521
522
523
524
528
526

OO

o000

oo

SO0

S58a

S59a

624

610

62a

630
640
650

662

IFCIGOT,EQ,7) ITYPEax39
GO TQ 47@

0P I8 FLOATING OIVIDE
CONTINUE

ITYPEa34

IF(IGOT.EG,5) ITYPE=36
160T=S

GO TO 370

OP 1S NO

CONTINUE
ITYPE=38

PROCESS 15 BIT INSTRUCTION OF THE FORM OP

CONTINUE
IONSIDN+1

IF(IOIGIT(ION) ,NE,@,0R,I0IGITCION+1) ,NE,B,0R,3DIGIT(ION+2),NE,D)

{ GO T0 610

IONRIDN+2

GO TO 168

CONT INUE
JOPRN(1,IPART)aIHEQ(ION)
IOPRN(2,IPART)®IHEQ(IDN+1)
TOPRN(3, IPART)IBIHEQ(ION+2)
IOPRN(4, IPART)x1HB
IDNm1ION+2

GO 10 160

OP BEGINS WITH S5,6,0R 7

CONTINUE

ITYPERIGOT+34

IONRION+!
IGOTWIDIGIT(ION) #4
IF(I1G0T,LT.4,AND,IDN,GT,12) GO 10 90
JONBIDN+1
REGCIPART)SIHEQ(ION)
IONsIDN+1
JREGSIHEQ(JIDN)
IF(IGOT,LT,.4) GO TO 638
IDNs 10N+t
KREGmIHEQ(IDN)

CONTINUE

GO TO (6483,6608,670,683,7008,710,733,758),1607
CONT INUE

ICPRN(1, IPART)=m{HA
CONTINUE

IOPRN(2, IPART)RJREG
I0PNO#3

GO YO 1@

CONT INUE
IOPRN(1,IPARY)s{HB

GO Y0 6%5¢
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527 678 CONTINUE

528 IOPRN(1,1PsRT)miHX
529 6D TO 650
s3a 683 CONTINUE
5314 IOPRN(1, IPART) s 1 HX
532 JOPRN(3,IPART) M
533 693 CONTINUE
534 {OPRN(2, IPART)=JREG
535 ICPRN(4, IPART)®IHB
536 IOPRN(S, IPART)®KREG
537 GO Y0 168
538 70@ CONTINUE
5319 JOPRN(3, IPART)=m{H+
sua GO TO 72@
541 718 CONTINUE
542 IOPRN(B'IPART)IlH.
543 728 CONTINUE
544 IOPRN(1, IPART ) &1 HA
54S GO TO 690
546 737 CONTINUE
547 YOPRN(3, IPART)={H+
548 743 CONTINUE
549 TOPRN(1,IPART)=mIMB
5s5a GO TO 690
551 75@ CONTINUE
552 ICPRN(3, IPART)m1He
553 GO TO 740
§54 [+
555 768 FORMAT(1H ,06,3X023,3X8(1He),
556 1 SUHWORO CONTAINS ILLEGAL INSTRUCTION(S), MUST BE DATA OR ,
557 2 1BHCLOBBERED,,8(1He))
558 773 FORMAT(1IH ,06,3X028,4(3XA2,A1,3X13A1))
559 END
(X LTI P IR L L A X1 J X I XA 00 XX A XYL AL I d Y L R R L) A B X R Al A dd il Al Al ld ] )
1 SUBROUTINE PABORT
2 c
3 ¢ ROUTINE TO HANDLE ABORT EXCHANGE PACKAGE DUMPS
4 o
S ¢ WRITTEN BY J,L,NORYON,LASL Te3,1974
6 C
7 INTEGER SHIFT
8 LOGICAL FILM
9 COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
1@ COMMON/IEOMP/IOUMP(16)
11 ¢
12 ¢ PRINT CP TIME AT ABORT SO A TIME LIMIT ABORT I8 EASILY
13 o DISTINGUISHABLE
14 [
15 CALL SECOND(TJLN)
16 00 1@ IPXm6,1FD,6
17 18 WRITE(CIPX,3a3) TJLN
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18
19
2a
21
22
23
24
as
26
27
28
29
3a
31
32
33
34
35
36
37
38
39
4e
41

43
44
4s
46
47
u8
49
s5a
S1
52
53
54
5%
56
57
58

o000 (e XeKel OO e Xe XeXgl IO 0 (2 X2 X2) OO0

o

20

la
4a

PRINT THE HARDWARE EXCHANGE PACKAGE
DO 2@ IPX=6,1FD,6

WRITE(IPX,48)}

CALL OMPPK (6, I10UMP)}

SEND IT TO FILM IF FILM IS ,TRUE,

IF(FILM) CALL OMPPK(12,IDUMP)
ENTRY PDMPPK

GET THE P COUNTER FOR THE ABORTY
IFWRSHIFT(IDUMP,«36)

SUBTRACT 32 (4@ OCTAL) FROM IT, IF RESULT IS NEGATIVE,SET IT
T0 ZERO,

IFWRIFW=n32
IF(IFW,LT,2) IFwea

ADO 37 OCTAL (IFWe4@2B+77B) TO P COUNTER, IF RESULT 18 QUT GF
RANGE,SET IT TO 778,

IFWBEIFW+778B

IF(IFW,GT,150@778) IFW=a
IF(IFWB,GT,152a778) IFWB=77B

PRINT QP CODE OUMP AROUND ABORY ADDRESS
CALL OPDMP(IFW,IFWB,6)

SEND QP COOE OUMP TO FILM IF FILM IS ,TRUE,

IF(FILM) CALL OPDMP(IFW,IFWB,12)
RETURN

FORMAT({H1,21HCP TIME AT ABORY WAS ,F9,3)
FORMAT(//1H ,18(1H+),25HHAROWARG EXCHANGE PACKAGE, 1@(1H+))
END

(I T T T LIS DY RIS SRR T DAL R AL DL R LR A A L X2 L AQ QA A A A AR LA LAl d A d

R BN NV RV N VR

2OODOOOOO

SUBROUTINE PARPLT
ROUTINE TO PLOT PARTICLES

ORIGINALLY WRITTEN BY A A AMSOEN,LASL Te}
MOOIFIEDO AND DOCUMENTED BY J,L,NORTON,LASL Te3,197S

Yeovew BEGIN COMOECK PARAM Pocew
COMMON/PCOM/NSCP1,ITABP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
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186

1@
11
12
13
14
15
16
17
18
19
24
21
22
23
24
28
26
e7
28
29
i@
31
32
33
34
35
36
37
38
39
4a
41
42
43
44
45
46
47
48

50
51
se
53
54
55
56
57
58
59
6@
61

62
63
64
65
66

»

»

1 NLCP3,NLCP4, IFLMSZ

wewee END COMDECK PARAM [ L]
enewe BEGIN COMOECK YSYORE eeonw
wevaw BEGIN COMDECK YAQDIM wveww

OIMENSION X(1),XPAR(1)},RC1),YPARC1),Y(1),MPAR(1),UC1),UGC1),DELSM(
1),V(1),VB(1),RO(1),SIEC1),MP(1),RMP(1)},RC30C1),EC1),ETIL(1),RVOL
(1), MC1),RMC1)Y,VP(1),P(1),PLCII),UPCTIY,UTILC1),ULCL),COC1Y,VTIL(L)
sVLCL))ROLC1)Y,AVXSV(1))AVYSV(1),0L8ROT(1),DL8R00(1),CARPGAM(1),TUQ
(1),8IG(1),TUS(1),GRROR(1),GRROZ(1),GRROP{1), TUQGVEC(1),MTIL(1),
CONGC(1),CTEMP(1),ANCUC1),ANCV(1),GR8V(1),GZ3V(1),X13K(1),X24K(1),
YI3K(1),Y24K(1),XRIIK(1),XRRUK(1),0KLSM(1),AREA(Y)

weevew ENO COMOECK Y‘OOIM wnoove

ewene BEGIN COMDECK YAGSC eownee

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCP1)

COMMON/YSC1/AASC(9600)

COMMON/YSC2/AA(1),ANC,AB,ABFAC,ABM,BA,COLAMU,CYL,0R,DT,RTC,DTFAG,

1 DTO(1@®),0TOC(1®),0T02,0Y08,0TPOS,DTV,02,EM14,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,PIXR,FIYB,FIYT,FREZXR,GR,GROVEL,G2,GZP, 1, IBAR,

3 10T0,1J,1JM,1JP, IML, IPXL,IPXR,IPYB,IPYT,IP1,1P2,18C2,I8C3,1TvV,

4 TUNP,IXL,IXR,1YB,IYT,J,JBAR
COMMON/YSC2/JCEN,JRL,JP2,JP4, JUNF, JUNFOR,KX1, LAM,LPB, MU, NAME(B),

1 NCYC,NLC,NP8,NPT,NQ,NQI,NQIB,NQI2,NSC,NUMIT,ZORIG, OM, OMCYL,PXCONV

2 +PXL,PXR,PYB,PYCONV4PYT,RDT,REZRQON,REZSIE,REZYA,RIBAR,RIBJB,

3 FREZYT,FRE2YB,ROMFR, T, THIRO,NCLST, TOUT, TWFIN

COMMON/YSC2/TUQI,TUSI,NCR, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBQTM,
ILNG, NILNG,TPY, TUPOT,TOOSAV,TK,T1,TURENG,EP1,3AV1,QLEVEL,TQ,IST,
VV,XCONV,XL,XR,YB,YCONV,YT,PTPCLD,O0TS8V,OTLAST,FI1YBD,IYBO,YCNVLD,
XCNVLO,FIXRO,FIXLO, IXRO, IXLO, ISVW, JSVW,QMN, OMX, NMAX , JNM, T2, TLIN,
ROMFXR,ROMPYT,ROMFYB, JOUMP, TWTHRO, TE,OTR, TMASS,0TVSAV,DTCSAV, 10TV
+JOTV,10TC,JOTC,CIRC,TIS8,POTE,UMOM, VMOM, TMAX, TGMX, ITM)JTM, ITG,JTG
¢+ TMASSV,WMAXEF,RMINEF,TSTRTO

COMMON/YSC2/22

COMMON/YSCU4/ITAB(ITABP)

COMMON/YSCU4/ITAB(1GGA)

COMMON/YSCS/RESTRT,FPILM,PAPER, IPD, 1PD

wawne ENO COMDECK YAQSC b il

eewwe BEGIN COMDECK YAQEQ wovwe

EQUIVALENCE(CAASC(1),X,XPARY, CAASC(2),R, YPAR), CAASC(3),Y,MPAR), (
AASC(4),U), (AASC(S5)»V), (AASC(6),RO), (AASC(7),0ELSM,RC8Q,MP), (AASC
(8),E,ETIL,AREA,XR13K),

CAASCC(15),S1E), (AASC(16),PMB,OKLSM,RMP), CAASC(9

JoRVOL)Y, CAASC(1@),M)RM, VP), (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PU)Y, CAASCC13),VTIL,VL,PMY,PV), (AASCC(14),Q,CQ,ROL),C(AASCC(1Y
}+CAPGAM,UG), (AASC(18),TUQR), (AASC(19),81G), (AASC(28),TUS), (AASC(
21),GRROR), (AASC(22),GRROZ), (AASC(23),0L8ROY,Y13K), (AASC(R4),G28V
Yo (AASC(25)»OLSROO,VG), (AASC(26),6RSV), (AASC(27),GRROP, THQVEE,
Y2UK), (AASC(28),MTIL), (AASC(29),CONC), (AASC(38),CTEMP, XR24K), (
AASC(34),ANCU)Y, (AASC(32),ANCV), (AASC(I3),AVXSV,X13K), (AASC(34),
AVYSV,X24K)

REAL M,MP,MPAR,MTIL

weeem END COMOECK YAQEQ ospee

wen=e ENO COMOECK YSTOQRE veonve

=eewe BEGIN COMDECK PCALL wwowe

COMMON/RCALLC/XCONVP,YCONVP,YUP,YLE

ewwew ENO COMOECK PCALL evevew

[+ RV R RV R g

AN -

000 N0V NN e e




115
116
117
118
119
120
121
122
123

[aXaXal [aXaXgl

[a NaXal

DOO

[aNaXal

OOOODOOD

lalsel

COMMON/XTENC/XTEN, YTEN
DATA BCO/1H /

AODVANCE FILM TO NEXT FRAME
CALL abv(1)
INITIALTZE PLOT VALUES

IPXL=s6%

IPXRs660

IPYB=980

FIPXL=6%,

FIPXR=668,

FIPYR=90a,
YUP=PTOP+2,4PRITE

Y. BaPROTMa3 «PRITE
PYCNVP=FLOAT(IPYT=IPYB)/(YUPeYLR)
PXCONVISPXCONVaPYCNVP/PYCONY
PYCONV=RYCNVP

SET UP CALL TO TICBROX

XCONVPEPXCONV
YCONVP=SPYCONV
IxLSvsiIXL
IXRSV=1IXR
Ivygsvslys
1YTSV=1YT
IxL=IPXL
IXRsIPXR
IYB=IPYA
IYT=IPYT
FIYBSV=F1YB
FIXLSV=EIXL
FIYA=FIPYB
FIXL=FIPXL

ORAm AND LABEL THE PLOT FRAME

CalL TICBOX

LAREL THE PARTICLE PLOT

CALL LINCNT(60)

WRITE(IFD,12A) PXR,PYR,PYT

WRITE(IFOD,113) JNM,NAME,T,NCYC

LOOP OVER AL THE PARTICLES AND PLOT THEM

JECP 1S TYTHE LCM INOEX
NPPT 1S THE PARTICLE COUNTER

{FCPs1
NPPT=9

BRING A BIFFEReLOAD OF PARTICLE OATA FROM LCM INTO SCM

187



188

124
125
126
127
128
129
139
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
159
151
162
153
154
155%
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
17%
176
177
178
179
1807

[aXaNal [aXaXal [a¥a¥al o

OO0

[a Xg X2l [aXaNa¥al [a XaXal

[a¥aXaXal

[aXa¥al laBalal

10

2@

la

ae

CALL ECRO(AASC,NLCP1+JECP=1,LPB,1DUM)

KP 18 THE SCM INDEX

KP=1

SKIP THE PARTICLE IF ITS XeCODROINATE 15 NEGATIVE
IF(XPAR(KP) ,LT.?,) GO TO 3@

CALCULATE THE RASTER COORDINATES OF THE PARTICLE

IX13FIPXL+ (XPAR(KP)wPXL)*PXCONV
IYIaFIPYB+(YPAR(KP)eYLB)*PYCONV

PLOT IT UNLESS IT IS OUTSIOE OF THE PLOTTING RECTANGLE
IFCIX1,GT,IXR,0R, IX1,LT,IXL) GO TO 3@
IFCCIYL1,GT,IYR),OR. (TY1, LT, IYT)) GO TO 3@

CALL PLT(IX1,1IY1,42)

CALL PLTCIX1,1Y1,42)

CALL PLTC(IX1,1IY1,42)

INCREMENT THE PARTICLE COUNTER AND SEE IF ALL HAVE REEN PLOTTED

NPPTENPPTH+1
IF(NPPT ,EQ,NPT) GO TO 4n

NO, INCREMENT THE SCM POINTER AND SEE IF THE BUFFER NEEOS TO
RE REFILLEO,

KPsKP+?3
IF(KP,LT,LPR) GO TO 2#

YFS, INCREMENT THE LCM INCEX AND GO REFJILL THE SCM BUFFER,

TECP=IECP+LPB
GO TO 14

ALL PARTICLES HAVE BEEN PLUTTEDO, SEE IF ANY TIMESQEPENODENT
PLOTTING IS DESIRED,

CONT INUE
TFCIST,LE,®) GD TD 8@

YES, SEF IF THERE HAVE BEEN AT LEAST TWO TIME PERIODS SAVED,
IF(NTLNG,LT,2) GO TO 84

YES, PREPARF TQ DO THE TIMERDEPENOENT PARTICLE PLOT,

CALL ADvI(1)

CALL TICBOX

NIST=NPT/IST

NTOT=NPT/NIST
00 7@ I=1,NTQT




181
182
183
184
185
186
187
188
1R9
199
191
192
193
194
195
196
197
198
199
229
221
202
203
2nu
285
206
2n7
208
29
210
211
21e
213
214
218s
216
217
218
219
221
221
222
223
224
22%
226
227
228
229
239
231
232
233
234

OO

aNaXal

[aXa¥a)

(e Na e aro

(o Xe Xl

514

(1]
7@

80

90
120
118

DO 6m Js1,NILNG
SAVF THE LAST POSITION IN TIME

IX3miX2

{v3=1Y2

JOK3=T0K2

IBEGINSNLCPI+NLCP2+2% (NPIx(J=1)¢]Iwm1)
CALL ECRO(CXTEN,IBEGIN,2,TDUM)
IX2=FIPXL+(PAX(I,J)eXL)#PXCONV
IX2=FIPXL+(XTENeXL)*PXCONV
IY2=FIPYH+ (PAY(T,J)=YLB)YAPYCONY
I1Y2sFIPYB+(YTEN=YLB)*PYCONV

I0K2=0

IF(IX2,GT  IXR,O0R, IX2,LT IX|,,OR,IY¥Y2,GT,1YB,0R,IY2,LT,IYT) I0OKe=1

MARK THE INITIAL POSITION WITH A STAR

IF(J.NE,1) GO TO SA

TFCI0K2,E0,A) CALL PLT(IX2,1IY2,404)
GO TO 692

CONTINUE

MARK PARTICLES WITH A DOT
IFCIOK2,ENR.?) CALL PLT(IX2,1IY2,27)
CONNECT THE PARTICLE WITH ITS NEIGHBOR IN TIME

IF(INK2,EQ,0,AND,IOK3 EQ,A) CALL DRVIIX2,1Y2,IX3,1Y3)
CONTINUE
CONTINUE

LABEL THE PLOT

CALL LINCNT(62)

WRITECIFD,9@)

WRITE(CIFD,11@) JNM,NAME,T,NCYC
CONTINUE

RESTORE THE PLOT INDICES

IXLsIXLSY
IXR=IXRSV
IvyBe1YBSV
IYTs]YTSV
FIYR=FIYBSV
TFXL=2FIXLSV
RETURN

FORMAT(25H TIME=QEPENGENT PARTICLES)

FORMAT(1@H PARTICLES/11X5H PXR={PE12,5,5H PYBak12,5,%H PYTak12,5)
FORMAT(1H ,4XA10,8A10,3X2HT=,1PE12,5,1X6HCYCLES,IS)

ENO
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SUBROUTINE PCHCK
ROUTINE TO CHECK THE YARUI LARGE ANGC SMALL CORE PARAMETERS
WRITTEN BY JoL NORTON,LASL Te3,1975

weswe BEGIN COMOECK PARAM LI
COMMON/PCOM/NSCP1, ITABP,1TABXP,ITABYP,IPFB,NP1,NP2,N.CP1,NLCP2,
{ NLCP3,NLCP4, JFLMSZ
mewe= END COMOECK PARAM XY Y
meew=e BEGIN COMDECK YAGSC woe=e
LOGICAL RESTRT,FILM,PAPER, TURB
REAL LAM,MU
COMMON/YSC1/AASC(NSCPY)
COMMON/YSC1/AASC(9600)
COMMON/YSC2/AA(C1),ANC, AR, ABFAC,ABM,B2,COLAMU,CYL,0R,0T,NTC,OTFAC,
{1 NTOC10),0T0C(1@),NT02,NDTCB,0TPOS,DTV,D2,EM1D,EPS,FIPXL,FIPXR,
2 FIPYR,FIPYT,FIXL,FIXR,F1YB,FIYT,FREZXR,GR,GROVEL,GZ,G2ZP, 1, 1BAR,
3 1070, I1J,TIMpTJIP,IML,IPXL,IPXR,IPYB,IPYT,IP1,1P2,18C2,18C3,1ITV,
4 TUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSCR2/JCEN,JP1,JP2,JP4d, JUNF,JUNFO2,KXIsLAM,LPR, MU, NAME(B),
1 NCYC,NLC,NPS,NPT,NQ,NQT,NOIB,NOT2,NSC,NUMIT,ZORIG,OM, OMCYL,PXCONV
2 +PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,REZYU,RIBAR,RIBJH,
3 FREZYT,FRE2ZYR,RQMFR, T, THIRD,NCLST, TOUT, TRFIN
COMMON/YSC2/TUQT, TUST,NCQ, TNEG, TNEGSV,TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG, NILNG, TP3, TUPOT,TOGSAV,TK,TT,TUGENG,EP1,SAV],QLEVEL,TQ,1IST,
VV, XCONV,XL,XR,YB,YCONV,YT,PTPOLO,0TSV,DTLAST,FIYBO, 1YBO,YCNVLD,
XCNVLO,FIXRO,FIXLO,IXRO,IXLO, ISVH,JSVH,QMN,QMX, WMAX, JNM,T2,TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO, TE,OTR, TMASS,DTVSAV,0TCSAV,IDTV
s JDTV,10TC,JOTC,CIRC, TIS,POYE, UMOM,VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
s TMASSV, WMAXEF,RMINEF,TSTRTD
COMMON/YSC2/22
COMMON/YSCU/TITAR(ITABP)
COMMON/YSCU/ITAB(1202@)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
eeowe END COMOECK YAQSC cseew
CHECK 10 MAKE SURE THE SCM BUFFER WILL BE LARGE ENQUGH

FAEWN —

IF(32NQI,GT,NSCP1) CALL UNCLE(4,5HPCHCK, 33,
1 33HNOT ENOUGH SMaLL CORE FOR BUFFERS)

MAKE SURE LCM IS LARGE ENCUGH TO HOLO ALL THE ARRAYS
IF(NLC.GT NLCP1) CALL UNCLECU,SHYASET, 14, 14HNGT ENQUGH LCM)

RETURN
END

LY T e T T Y T P TS P R PR R PP RN T PSS PR R DY I L R Y DL LS SR Y LR LR Y L L]
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SUBROUTINE PRTGEN



OJINITUEEHN

R ONOOIOO

» »

ROUTINE TO GENERATE PARTICLES

ORIGINALLY WRITTEN BY A A, AMSOEN,LASL Te3
MOOIFIEO AND OOCCUMENTED BY J,L,NORTON,LASL Te3,1974

ewwee BEGIN COMOFCK PARAM peepe
COMMON/PCOM/NSCP1, 1TABP,ITABXP,ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCP4,IFLMSZ

=cewe END COMDECK PARAM emaw=a
eewee BEGIN COMDECK YSTORE bbbl ol
vewee HEGIN COMOECK YAQDIM LLE L L)

DIMENSION X(1),XPARC1),R(1),YPARCL1),Y(1)4MPARC1),UC1),UGC1),DELSM(
1)oVI1)sVGC1),ROC1)»SIECYsMP(1),RMP(1),RCSQ(1)Y,EC1),ETILC1),RVOL
C1)sMCLY,RMC1),VP(1),P(1),PLC1Y,UPCI),UTILCL),ULC1),COCLI,VTILCY)
sVLC1),ROLC1),AVXSV(1),AVYSV(1),0LSRNOY(1),DLSRNOAC1),CAPGAM(1),TUA
(1),SI6GC1),TUSC1),GRRORC1),GRROZ(1),GRROP(1),TUBVEC(1),MTIL(1),
CONCC1),CTEMP(1),ANCUC1),ANCV (1), GRSV (1),GZSVI1),X13K(1),X24K(1),
YI3KC1),Y24K (1), XR13K(1),XR24K(1),DKLSM(1),AREA(])

add g ENO COMDECK YAQDIM X T X X )

meeee REGIN COMDFCK YAGSC eeceve

LOGICAL RESTRT,FILM,PAPER,TURR

REAL LAM, Ml

COMMON/YSC1/AASCINSCPY)

COMMON/YSC1/AASC(9678)

COMMON/YSC2/AAC1),ANC, AP, APFAC,AQM,BA,COLAMY,CYL,DR,0T,0TC,0TFAL,

1 DI ,NT0C(12),0T02,PTO8,0TPOS,PTV,0Z,EM10,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVFL,GZ,GZP,»1,IBAR,

3 I0OT0,1JsIJIM,IJP, IM1, IPXL,IPXR, IPYB,IPYT,IP1,]IP2,15C2,18C3, 1TV,

4 XUNF'IXL'IXFQIYHQEYT'JpJBAR
COMMON/YSC2/JCEN,JP1,JP2,JP4, JUNF, JUNFO2,KXT,LAM,LPB,MU,NAME(R) ’

) NCYC,NLC,NPS,NPT,NQ,NQT,NQTH,NNY2,NSC,NUMIT,ZDRIG,OM,OMCYL,PXCONV

2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYW,R]IBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR, T, THIRN,NCLST,TOUT, TWEIN

COMMON/YSC2/TURT, TUST,NCO, TNEG, TNEGSV, TUSV,TURR,PTOP,PRITE,PBOTHM,
ILNG,NILNG,TP3, TUPOQT, TDOSAV, TK, T], TURENG,EP1,SAV]1,GLEVEL,TA,IST,
VVsXCONV, XLy XR,YBsYCONV,YT,PTPOLD,OTSV,DTLAST,FIYRO,I1YBO,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRN, IXLO, [SVW, ISV, AMN, GMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,POMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,0TVSAV,CTCSAV, 10TV
sJDTV,10TC,IDTC,CIRC, TIS,POTE ,UMOM, VMOM, TMAX, TGMX, 1T, JTM, 1TG,JTG
s TMASSV, WMAXEF ,RMINEF, TSTRTD

COMMON/YSC2/172

COMMON/YSCU/TITAB(ITARP)

COMMON/YSCU/ITAR(12UD)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD,1FD

eswee END COMDECK YAQSC cemom

ewmws BEGIN COMDECK YAGED cemcwe

EQUIVALENCECAASC (1), X, XPAR), (AASC(2),R,YPAR), (AASC(3),Y,MPAR), (
BASCCUY, L), CAASC(S) o V) CAASC(6) 4RO, (AASC(T),DELSM,RCSG,MP), (AASC
(BYyF,FTIL,ARFA,XxR13K),

CAASC(15),S1E), (AASC(16),PMB, DKLSM,RMP), (AASC(S

JsRVOLY» CAASC(1@) ¢ MyRM,VP), (AASC(11),PPL,EP,UP), (AASC(12),UTIL,
UL, PMX,PHY, CAASCC13),VTIL,VL,PMY,PV), (AASCC14),0Q,C0,R0OLY, CAASCC(17
1,CAPGAM,UCG), (AASC(18),TUQ), CAASC(19),SIG), (AASC(2R), TUS), (AASC(
21),GRROR), (8ASC(22) 4 GRROZ)Y, (AASC(23),DLSROL,Y13K), (AASC(24),GZSV
), (AASC(25),PLSROG,VGY, CAASC(26) 4GRSV, (AASC(27),GRROP, TURVEC,
Y21K) o CAASC(28),MTIL), (AASC(29),CONCY, (AASC(3),CTEMP,XR24K), (

U E W) -

ONE NN -

PN S NN -
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192

11e@
111
112
113
114
115

OO [aXaXal OO

[a¥aXal [aXala) OO0

luXeRgReXaRaRaNal¥eYaYse) [a ¥aNa)

9 AASC(31),ANCU), (AASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
{ AVYSV,X24Kk)

REAL M,MP,MPAR,MTIL

wew-s END COMDECK YAQEQ LX)

eeewe END COMOECK YSTORE crere

CIMENSION PARTN(3,7)

DATA (PARTNCII,TI=1,21)/21%0/

DATA JEFLAG/QA/,NE/Q/

INTEGER COMP, AND,OR

SET UP THE NAMFLIST INPUT TABLE

ASSIGN {72 10 TERPT
CALL TABDEF(PARTN,SHPARTN,7,1ERRT)

CALL TARSET(PARTN,SHORPAR,QRPAR,IEFLAG,n,7,q,R)
CALL TARSET(PARTN,SHOZPAR,Q0ZPAR, IFFLAG, M, 0,4 0)
CALL TABSET(PARTN,2HXC,XC,IEFLAG,?,R,R, %)

CALL TABSET(PARTN,2HYC,YC,IEFLAG,?,@,7,0)

CALL TABSET(PARTN, 2HXC, XD, {EFLAG,R,R,R, 1)

CALL TARSFT(PARTN,2HYD,YOD,IEFLAG,%,0,2,R)

INITIALIZE PARTICLE COUNT

NP T=20

DEFINE CONSTANT

NRI23NQT%2

LPB IS THE LENGTH OF ONE SMALL CORE BUFFER ROUNDED OOWN TO THE
NEAREST MULTIPLE OF THREE, PARTICLE DATA wILL BE STOREQ IN
A SMALL CORE RUFFER IN THREE wORO BLOCKS,

LPB=NQI/ 323

KP IS THE SCM BUFFER SUBSCRIPT

KP={

IECP IS THE CURRENT LCM READ AQDRESS

IeCPey

IF THE MESH IS VARIABLE,RECALCULATE THE PARTICLE DR AND DZ

TF(FREZXR,EQ,1,,AND FREZYT ,£Q,1,,AND,FREZYB,EQ,1,) GO TO 1@

IT 1S, COMPUTE XMAX,YMAX,ANQ YMIN BASEQC ON GEOMETRIC PROGRESSION
RELATIONS, THE FIRST IUNF CELLS ARE OF wWIDTH DR ANO CONTRIRUTE
TUNFAOR TO xMAX, THIS INCLUOES CELLS Izt TO I=IUNF, CELL
TUNF+1 HAS WIOTH FREZ#OR,CELL I/INF$+2 HAS WIOTH FREZ%(FREZaDK),
ETC, THF LAST CELL I=IBAR WILL HAVE WIQTH FREZ%#«(IBAR=IUNFYaQR
ANDO THE SUM WILL RE THE PROGRESSION

FREZ#OR + FREZa%24DR ¢+ ,,, + FREZax(IBAReIUNF)#DR
= FREZa(1 + FREZ + FREZ##%2 + ,,, + FREZ##(1BAReIUNF=1))#DR,

® FREZ#DR«(1=-FREZA%(IBAR=IUNF))/(1»FREZ),
THUS, XMAX =z TUNF4DR + FREZ#ORx(1eFREZ##(JBAR=IUNF))/(1«FREZ),




116
117
118
119
129
121
12¢e
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
1up
141
1u2
143
144
145
146
147
148
149
150
151
152
153
154
185
156
157
158
159
160
161
162
163
164
165
166
167
168
169
176
1714
172

AQAOOOO [aXaNaXel

OO [aNulal

[aleNel [aXa el

e NaXal

aAano

aoon

YMAX AND YMIN ARE CNMPUTEODO IN A SIMILAR FASHION,

IF(FREZXR,GT,1,) XMAXS(FLOAT(JUNF)+FREZXR«(1,FRFZXRaa(IBAR=TUNF))
{ *ROMFXR)#DR

IF(FREZYT ,GT,1,) YMAX=SREZY@+(FLOAT(JUNFOR2)+FREZYTa (1 ,eFREZYTax(
{ JBAR=JCENeJUNFO2))%ROMFYT)®0D2

IF(FREZYB,GT41,) YMINZREZYA=(FLOAT(JUNFO2)+FREZYBa(1,=FREZYBx«(

1 JCEN=JUNF02))sROMFYB)x0DZ

RFAD IN QUANTITIES FOR NNE PARTICLE REGION, FIRST SET DEFAULT
VALUES,

18 CONTINUE

ORPAR IS THE R OIMENSION OF THE RECTANGLE IN THE MIDOLE OF wWHICH
GNE PARTICLE wILL BE PLACED

DRPAR=Q,

O2PAR 1S THE Z RECTANGULAR OIMENSICN

OZPAR=Q,

XC,YCyXO, AND YD ARE THF OIMENSINNS OF THE ENTIRE PARTICLE REGION,
TF THE REGION IS RECTANGULAR, (XC,YC) IS THE LOWER LEFTeHAND
CORNER AND (XD,Y0) IS THE UPPER RIGHT=HAND CORNER, IF THE
REGION IS CIRCULAR,YD=@,,XC IS UNUSEO,YC IS THE 2Z VALUE OF
THE CENTER OF THE CIRCLE (ASSUMEQ TO BE ON THE AXIS OF
SYMMETRY),AND X0 IS THE RAOIUS OF THE CIRCLE,

X¢=4,

Yc=@a,

xn=u,

Yynso,

0N THE ACTUAL READ

CALL NAMLST(PARTN,S,I1EFLAG)

CHECK FOR INPUT ERRORS

IFCIEFLAG,NF,) CALL UNCLE(4,6HPRTGEN,26,
{ 26HPARTN NAMELIST INPUY ERROR)

SEF IF TH{S wAS THE LAST PARTICLE REGION, IF SO,wE ARE ALL OONE,
IF(DRPARGLE,B,) GO TO 140
NO, CHECK FOR INPUT ERRORS,

IF(02PAR,LE,A,) CALL UNCLE(CG,6HPRTGEN, 14, 14HERROR IN DZPAR)
IFCYD,EN,Ay JAND XD, LE,8,) CALL UNCLE (4, 6HPRTGEN, 11,1 1HERROR IN XD)

NO ERRNRS, PRINT OUT THE INPUT VARTABLFS,

pn 2@ IPX=6,1F0,6

PR WRITECIPX,1R1) DRPAR,NZPAR,XC,YC,XD,Y0
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194

173
174
175
176
177
178
179
18e
181
182
183
1RY
185
186
187
188
189
194
191
192
193
194
19%
196
197
198
199
2na
°nt
202
203
204
205
°Q6
207
278
2e9
21@
211
212
213
214
215
216
217
218
219
eea
22l
222
223
224
225
226
227
228
229

[a XaXal DOOOO [a XaNal

[a XaXa)

[aXaNal

OO0 [a XaNal

OO

OO0

1%

ue

50

6@

7@

SEE IF PARTICLE REGION IS RECTANGULAR OR CIRCULAR
IF(YD,ER.A,) GO TO 4@

REGION IS RECTANGULAR, SET PARTICLE REGION BOUINOS, IF VARTABLE
ZONING IS BEING USED,PARTICLE REGIQN BOUNDS ARE SET TO
PROBLEM BOUNDS,

IF(FREZXR,EQe1,,ANO,FREZYT ,EQ,1,,AND,FREZYB,EQ,1,) GO TC 38
VARTABLE 2ZONING

PTOPSYMAX
PROTM=YMIN
PRITE=XMAX
PLEFT=@,
GO TO 5@

UNTFORM ZONING

CONTINUE
PTOP=YD

PRQTM=Y(
PRITE=zXD
PLEFT=XC
GO TQ SA

REGION IS CIRCULAR
CONTINUE

PTOPEYC+XD

PBOTM=YCeXD

PRITE=X0D

PLEFT=A,

R2EX0Dn%2

CONTINUE

INITIALIZE THE OLO PTOP
PTPOLOs=PTOP

BEGIN LOCP OVER PARTICLES
INITIALIZE THE Y COOROINATE

YTE=PBOTM+,S#0ZPAR
CONTINUE

INITIALIZE THE X=COORDINATE

XTE=PLEFT+,5#0RPAR
CONTINUE

IF PARTICLE REGION 1S CIRCULAR,AN EXTRA CHECK MUST BE MADE TO
SEE IF THE PARTICLE IS IN THE REGION



230
231
232
233
234
235
°36
o317
238
239
248
241
242
2453
244
24s
246
247
2u8
249
2%se
251
252
23
254
2595
256
2%7
258
2%9
260
el
262
263
264
265
266
267
268
269
272
27l
272
273
2174
275
276
217
278
279
280
281
28e
283
284
285
286

[a X Nal

[a Xs Nal

[aXaXa) (e Nalel (g Ralal s RaRel

(e NeXal OO [aNa Nal

[a XaNal

[aXalel

IF(YDO,NE,@,) GN TO 84
IFC(YTE«YC)a# 2+ XTEX22,6T,R2) GG T0 10p
82 CONTINUE
STORE THE PARTILLE COORDINATES AND THE PARTICLE MASS
XPAR(KPY=XTE
YPAR(KP)=YTE
MPAR(KP) =0,
INCREMENT THE SCM BUFFER SUBSCRIPT AND TWE PARTICLE COUNT

KPzkP+3
NPT=NP T+

SEE IF THE SCM BUFFER NEEOS TGO BE FLUSMED
IF(KP,GT,LPB) GO TO 11@
NO, INCREMENT THE PARTICLF XeCODRDINATE,

92 XTExXTE+DRPAR
SEE IF WE HAVE GONE OUTSIDE OF THE PARTICLE REGION
IF(XTE,LE,PRITE) GO TO 7@
YES, INCREMENT THE PARTICLE YeCOORDINATE,

172 YTEsSYTE+OZPAR
SEE IF Y HAS GONE OUTSIDF THE PARTICLE REGION
IF(YTE,LE,PTCP) GO TO 6m

YES, WE ARE OONE wITH THIS PARTICLE REGION, GO READ IN ANOTHER
CARD,

GO TQ 10
FLUSH THE BUFFER 70 LCM IF THERE IS RUOM
110 CONTINUE
IFCTECP+LPB,LF NLCP2+NLCP1) GO TO 130
127 CALL UNCLEC4,6HPRTGEN,25,25HPARTICLE ARRAY OVERFLOWED)
137 CONTINUE
CALL ECWR(AASC,NLCP1+ItCP=1,LPB,IDUM)
INCRFEMENT THE LCM ADDRESS,RESET THE SCM SUBSCRIPT,AND PROCFEC
TeCPaIECP+LPB
KPeq
G0 TO 99
ALL OGNE, FLUSH THE SCM BUFFER TO LCM IF THERE 1S ROOM,

140 CONTINUE

195




o817
288
289
299
291
292
293
294
295
296
297
294
299
300
301
3a2
In3
Ind
305
106
In?
3Ina

[aXaXa) N

o

NW=KPw

IF(NW EQ,B) GO 10 150

IFCTECP#NW,GT NLCP2+NLCPL) GO TO 120

CALL ECWR(AASC,NLCP1+IECP=1, Nk, JOUM)
15@ CONTINUE

NPS I8 THE NO, OF WORDS OF PARTICLE STORAGE
NPS=3aNPTY
PRINT OUT THE NO, OF PARTICLES GENERATED AND THEIR TOTAL MASS

00 16@ IPX36,IFD,6
160 WRITEC(IPX,198) NPT, MT
RETURN
170 CONTINUE
CALL UNCLE(U4, 6HPRTGEN,35,35HPARTN NAMELIST INITIALIZATION ERROR)

183 FORMAT(AH DRPARE=1PE12,5,AH DZPAR=F12,%5,5H xC=zt12,5/5H VYCzt12,5S
1 »5H XD3E12,5,5H YO0sE12,5)

19¢ FORMAT(UX16,38H PARTICLES GENERATED, WITH TOTAL MASS=siPE1e,S)
END

XTI YT Y P P I R RN YR DR TR PR LR Y T R R P DL R D DR LR R L L R Y L L LD D LA LA
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SIJBROUTINE PRTMOV
ROUTINE TO MOVE PARTICLES

ORIGINALLY WRITTEN BY A A AMSDEN,LASL Te3
MODTFIED ANO DOCUMENTED BY J,L,NORTON,LASL T*3,1975

eesee BEGIN COMOECK PARAM eccew
COMMON/PCOM/NSCP1,1TABP,ITABXP,I1TABYP, IPFB,NP1,NP2,NLCP1,NLCP?,
1 NLCP3,NLCP4, IFLMSZ

el A4 END COMDECK PARAM vegews
bl ] BEGIN COMDECK VSTORE LI XY L)
=weew BEGIN COMOECK YAQOIM evone

OIMENSION X(1),XPARC1),R(1),YPARC1),Y(1),MPARC1),UC1),UG(1),0ELSM(
13,V(1),VG(1),ROCL),SIECLY, MP(1),RMP(1),RCSOC1),EC1),ETIL(1),RVOL
C1),MC1),RMC1) , VP13 »PC1),PLC1Y,UPCY),UTTLCYLY,ULC1),COC1),VTIL(Y)
sVLC1),ROLC1Y,AVXSV(1),)AVYSV(1),0LSROI(1),0LSRNQ(1),CAPGAM(L),TUG
(1),SIGC1),TUS(1),GRRORC(1),GRROZ(1),GRROP(1),TUQGVEC(1),MTILC(1),
CONC(1),CTEMP(1),ANCUC1) ,ANCV(1),GRSV(1),G2ZSVI1),X13K(1),X24K(1),
YI3K(1),Y24K(1),XR13K(1),XR24K(1),0KLSM(1),AREA(])

mewee END COMDECK YAQDIM moeww

===we BEGIN COMOECK YAQSC LAl L ]

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(9620)

COMMON/YSC2/AA(C1),ANC,AP, ABFAC,ABM,B88,C0LAMU,CYL,DR,0T,0TC,0TFAC,

{1 0TO(318),07T0C(1@),0T02,DT08,0TPOS,DTV,D2,EM1Q,EPS,FIPXL,FIPXR,

SV E WN -



»

TMOOD

[a Xa¥se

1%

2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,G2,62P, I, IBAR,

3 10T0,1J,IJM, 1JP, 1M1, IPXL,IPXR,IPYB, IPYT,IP1,1IP2,18C2,15C3,1ITv,

4 TUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN,JPY, JP2,JPU, JUNF, JUNFO2,KXT,LAM,LPB, MU, NAME (8),

1 NCYC,NLC,NPS,NPT,NQ,NBT,NQIB,NGI2,NSC,NUMIT,ZORIG, M, OMCYL,PXCONV

2 +PXL,PXR,PYB,PYCONV,PYT,ROT,RFEZIRON,REZSIE,REZYA,RIBAR,RIRJB,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN

COMMON/YSCP/TUNT, TUST,NCA, TNEG, TNEGSV, TUSV,TURA,PTOP,PRITE,PBQOTM,
TLNG,NILNG,TP3, TUPDT,TDOSAV,TK,TI, TUQENG,EP1,SAV],QLEVEL,TQ,1ST,
VV,XCONV, XL, XR,YB,YCONV,YT,PTPOLD,OTSV,OTLAST,FIYBO,IYRD, YCNVLD,
XCNVLO,PIXRO,FIXLO,3XRO,) IXLO, ISVW, JIVW,OMN,BMX, WMAX, JNM, T2, T INM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD,,TE,DTR, TMASS,0TVSAV,0TCSAV, 10TV
s JOTV, IDTC,JOTC,CIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JT6
¢+ TMASSV, WMAXEF ,RMINEF, TSTRTD

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU/ITABCIPAR)

COMMON/YSCS/RESTRT,FTLM,PAPER, IPD, IFD

=weee ENO COMDECK YABSC ceee=

ewwwe BEGIMN COMDFCK YAGEQ L1 L]

EQUIVALENCECAASC (1), X, XPAR); (AASC(2),R,YPAR), (AASC(3),Y,MPAR),(
AASC(UY,U), CAASC(S)oV), CAASC(OY)RO),CAASC(T7),0ELSM,RCSO,MP), (AASC
(8),E)ETIL,AREA, XR13K),
CAASC(15),3IE),(AASC(16),PMA,DKLSM,RMP), (AASC(Y
Y+ RVOL),» CAASC(1P),MpRM, VP) , CAASC(11),P,PL,EP,UP)»(AASC(12),UTIL,
UL,PMX,PUY, CAASCC13),VTIL,VL,PMY,PV), (AASC(14),0,C0,R0L), (AASCC1T
Y, CAPGAM,UGY, CAASCC1R), TURY, CAASC(19),SIG)Y, (AASC(27),TUS)Y, (AASC(
21),GRROR), CAASC(2P)sGRRDZY, CAASC(23),DLSROT,Y13K), (AASC(24),G2SV
), CALSC(25),0LSRON,VEY, (AASC(26),GRSV), (AASC(27),6RROP, TUGVEC,
Y2UKY ) CAASC(PB),MTIL), CAASC(29),CONCY s (AASC(32),CTEMP,XR2UK), (
AASC(31),ANCU)Y, (AASC(32),ANCV), CAASC(33),AVXSV,X13K), (AASC(34),
AVYSY, X24K)

REAL M,MP,MPAR,MTTL

Sores ENO COMOECK YAQEQ ooewe

ewese END COMDECK YSTORF cmeo=

wwee= BEGIN COMOECK PCOM etmoe

COMMON/XTENC/XTEN, YTEN, XTE,YTE,Xx1(d),Y1(08),XX1,YY1,XX2,YY2

EQUIVALENCECX1(R)oX2)p(X1C3),X3)s(X1(4),X4)

EQUIVALENCECY1(2),Y2)o(Y1(3),Y3),(Y1(4),Yd)

wem=e FNQ COMDECK PCOM ceewe

DATA TOUM/QY/

PTPOLD=PTOP

NIST=NPT/1ST

P AL WN -

- ODNO AL WN -

DECIOE WHETHER TO AQD ANOTHER POINT TD THE TIMEeDEPENDENT
PARTICLE DATA

IFLAGFP=A

IF(NCYC,LE,1) GN TO 10
IF(TeEMIQ LT, TOUTY GO TO 22
COMT INUE

YES

NILNGSNILNGeY
IFLAGP=1

2% CONTINUE
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86 1ECP=1

a7 NPPT=0

R8 JOLN=2o

89 PROTM=1,E+i1Q

9Q PRITEz=1,E10

91 PTOPzw], F10

92 33 CALL ECRDCAASC,NLCP1+IECP=1,LPB,IDUM)
93 KP=1

94 4@ NPPTENPPT4+1{

95 MPTSTa@

96 XTESXPAR(KP)

Q7 IF(XTE.LT,A,) GO TN 130
98 YTExYPAR(KP)

99 ICEL=ITAB(NPPT)

190 JeICEL/IP1+1}

101 {=ICEL=(J=1)2IP]}

1na IF(J.EN,JOLD) GO TO 50
123 JoLnay
144 IeCa(Je1)aNOT
1ns CALL ECROCAASC(3SC2),1EC,NOT2, IDUM)
106 S8 IJx(lel)aNQe]ISC2

17 IPJz1J+NQ

108 1JP=1J+NQT

109 IPJP=IPJ+NOQT

112 X1sx(1Pd)

111 Yi=sY(IPJ)

112 X2sX(1PJP)

113 Y2zY(IPJP)

114 X3=x(1JP)

115 Y3=Y(IJP)

116 Xas=x(1J)

117 Yasy(IJ)

118 60 XTEN=XTE

119 YTENEBYTE

120 CALL PSUBI(CIN)

121 IFCINGNE,O)Y GO TQ 7@
122 XTE=2,25% (X1+X24X3+X4}
123 YTE=Q,2S%(Y1+Y2+Y34YU)
124 GO TO 160

125 7@ ULEIICIPJ)

126 Visv(IPJ)

127 - uesy(IPJP)

128 V2=V (IPJP)

129 Ulzu(IJP)

134 V3isv(IJP)

131 uasuiJ)

132 vuzv(IJ

133 X12z2x1=XTE

134 X41sXd=X1

135 X21eX2=X1

136 X3421zX3eXUmX2y

137 Y12=Y1=YTE

138 Ydi=sYde=Y

139 Y2irY2=Y1

140 Y3421=Y3eYi4d=yY2l

141 XMUsY3U21aX21=YP1aX3421
142 XNUsYU1aX21eY21aX81+4Y3421aX1ZeY122X3421
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143
144
145
146
147
148
149
150
151
152
153
154
15S
156
157
158
159
160
161
162
163
164
165
166
167
168
169
179
171
172
173
174
175
176
177
178
179
189
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

[a Xe Ral (g Ralal (s 2 aNal

ao

XLAsY41aX1ZaY1ZaX01
IF(XMUNE,QA,) GO TO 87
THEz=XLA/XNU
IF(X4d1,NE,@,) GO TO 90
ETAz=Y12Z/Y41
GO TO 1ap
BA THEZ(eXNU+SQRT(XNUAXNUw U, xXMUSXLA) )/ (2, #XMU)
92 ETAse(X1Z+X214aTHE)/(X81+X3U21+THE)
179 OME={ ,eFTA
0irT=1,=THE
UKSOMEAOMT AU +OMEATHE®U2+OMTAETA®UU+ETARTHERUY
VKEOMEAXOMTAVI+OMEXRTHE*V2+OMTAETAAVUSETAXTHERVS
IF(MPTST,EQ,1) GO TO 1@
UKSVgUK
VKSVaVK
XTESVaXTE
YTESVEYTE
XTE=XTE+OTaUK
YTESYTE+DTaVK
MPTST=1
GO TO 60
118 UKas? , Sa(UK+UKSV)
VK2R, 5% (VKeVKSV)
XTE=XTESV
YTE=zYTESV
XTENSXTE+DTaUK
YTENSYTE+OTaVK
IF(TURB,ANG T, GT,TSTRTD) CALL PTRBOF(XTEN,YTEN)
XPAR(KPY=XTEN
YPAR(CKPY=ZYTEN

SEE IF TIME=OEPENDENT PARTICLE OATA IS TO Bt COLLECTED THIS CYCLE
TE(IFLAGP,EQ,@) GO TOD 120

YES, SEE IF THE CURRENT PARTICLE IS TQ BE SAVED,

IF (MOD(NPPT,NIST) NE.N) 6O TG 128

YES, SAVE IT,

NNzNPPT/NIST
IBEGINENLCP1+NLCP24+24 (NP1 (NILNG=1)+NNwi)
PAX(NN,NILNG)YaXTEN
PAY(NN,NILNG)Y=YTEN
CALL ECWR(XTEN,IBEGIN, 2, IDUM)

120 CONTINUE
PROTM=AMINI (YTEN,PBQTM)
PRITE=AMAX] (XTEN,PRITE)
PTOPaAMAX1(YTEN,PTOP)

130 IF(NPPT,EQ,NPT) GG TO 140
KPEKP+3
IF(KP.LT.LPB) GO YO 4a
CALL ECWRCAASC,NLCPI+1ECPw], PR, IOUM)
IECPEIECP+LPB
GO TO 3@

148 CALL ECWR(AASC,NLCPI+IECPe1,LPH, ICUM)
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200

200
201
2@2
203
°ad
2as
206
27
208
2n9
210
211
21e
213
214
218
216
217
218
219
224
2’1
222
223
224
22s
226
227
2°8
229
aze
23
232
233
234
235
236
237
238
239
24n
241
242
243
244
21s
2us
247
2u8
249
250
251
252
253
254
25s
256

150

160

170

180

190

2en

210

22@

IF(NCYC,EQ,1) PTPOLD3IPTOP
RETURN

CONTINUE

IF(IFLAG,EQ,2) GD TO 137
XX1=X1

Yyizyt

Xx2®ex2

Yvy2=y2

CALL PSUB2(IT,IFLAG)
IFCIFLAG,ME,3) GG TO 150
IF(IT,EQ,2) GO TO 170
TF(I,EQ,IBAR)Y GO TO 2%9
Izl+1

GO TO 217

XX1axXd

YYizyd

Xx2=X3

Yy2sy3l

CALL PSUB2(17,1F| AG)
IFCIFLAG.NE,¥)Y 6O TO 1950
IFCIT ,EQ,9) GO TO 18@
IF(1.EG,1) GO TQ 25@
I=]et

GO T0 210

XX1=X3

YY{=Y3

XX2a3X2

Yy2zye

CALL PSUB2(IT,IFLAG)
IF(IFLAG,NE,2) GO TO 152
IP(IT,EQ,Q) GO TO (o0
IF(J,EQ,JP1) GD TO 259
JaJet

GO TO 200

XX1axd

YYi=vyd

XXP3X1

YY2avy

CALL PSUB2(IT,IFLAG)
IF(IFLAG,NE,B) GO TO 15@
IF(1T,EQ,8) GO TO 230
IF(J,EQ,2) GO Tn 259
JaJ=1

IECa(J=1)aNQI

JOLOsJ

CALL ECROCAASC(ISC2),IEC,NO12,I0UM)
GN TO 220
I1Js(I=1)2NQ+ISC2
IPJ3TJ+NG

IJP=TJ+NQT

IPJPaIPJ+NOL

X1=xX(IPJ)

Yi=Y(IPJ)

X2zX(tPJP)

Y2sY(IPJP)

X3zX(IJP)

Y3=Y(IJP)



257 X4=x(IJ)

258 Yasy(iJ

259 CALL PSUB1(IN)

260 IF(INJER.?) GO TO 140

261 XTEZXTEN

262 YTESYTEN

263 ITAB(NPPT)=(Je1)sIP1+1

264 GO TO 72

265 237 CONTINUE

266 00 24@ IPX=IPD,IFD,6

267 240 WRITE(IPX,280) NPPY,ITAB(NPPT),XTE,YTR,XTEN, YTEN,X1,Y]

268 ITAR(NPPT)=(Je1)alP1¢]

269 GO TO 139

279 250 XPAR(KP)zei ,E+3

21 00 267 IPX=IPD,1F0Dsb

272 2608 WRITE(IPX,273) NPPT,ITAR(NPPT)

273 60 T0 138

274 ¢

275 278 FORMAT(SX,8HPARTICLE,118,25HTOSSED OUT, CELL NUMBER,11@)

276 288 FORMAT(SX,14HERROR PARTICLE,15,6H CELL,IS,12F7,4)

2717 FNOD

--------------.---'-Q'..--.-----'-..-..------------------------------------.-----QI-'-----

1 SUBROUTINE PSUBI(LIN)
2 c
3 C ORIGINALLY WRITTEN BY A, A AMSDEM AND HANS RUPPEL,LASL T=3
4 o MNDIFIFO BY J,L,NORTONGLASL T=3,1975
) C
6 % weeee BEGIN COMOFCKX YSTORE seeww
7 % ee==e BEGIN COMOECK YAQODIM wesow
8 DIMENSION X(1),XPARC1Y,R(1),YPAR(C1),Y(1),MPAR(1),U(1),UGC1),DELSM(
9 1 1),V sVG(1),RO(1),SIEL1),MP(1),RMP(1),RCSQ(1I,EC(1),ETILC1),RVOL
10 2 (1Y MUY ARMC1Y,VPL1),PC1),PLC1Y,UPCTII,UTTILC1),ULC1),CRCLY,VTIL(1)
11 5 LVLC1),ROLC1),AVXSV(1),AVYSV(1),DLSROT(1),DLSROBC1),CAPGAM(1), TUQ
12 4 €1),SIG(1),TISC1),6RROR(1),GRROZ(1),GRROP (1), TURVEC(1),MTILC(1),
13 S CONCC1),CTEMP(1),ANCUCT1),ANCV(1),GRSV(1),GISVI1),X13K(1),X24K(1),
14 6 YI3K(1),Y24K(1),XR13K(1),XR2UK(1)sDKLSM(1),AREA(])
15 * sewww ENO COMDECK YAQDIM™ cese=
16 * e=w-w BEGIN COMDECK YAGSC eme-e
17 LOGICAL RESTRT,FILM,PAPER, TURR
18 REAL LAM,MU
19 c COMMON/YSC1/AASC(NSCPY)
20 COMMON/YSC1/AASC(960@)
21 COMMON/YSC2/AA(1),ANC, AR, ARFAC, AdM, BB, COLAM,CYL,DR,0NT,0TC,0TFAC,
22 {1 DT0(12),0T0CC10),0T02,0TN8,DTPOS,DTV,NZ,EMIB,EPS,FIPXL,FIPXR,
23 2 FIPYR,FIPYT,FIXL,FIXR,FPIYB,FIYT,FREZXR,GR,CRDVEL,GZ,GZP, ], IBAR,
24 3 (0T0,TJd,1J0M,1JP, 1M1, IPXL, [PXR,IPYB,IPYT,IR],1P2,18C2,1SC3,1Ty,
25 4 TUNF,IXL,IXR,1YH,1YT,J,JBAR
26 COMMOM/YSC2/JCEN,JP1,JP2,JPU, JUNF, JUNFO2,KXT,LAM,LP8B,MU,NAME(B),
27 {1 NCYC,NLC,NPS,NPT,NR,NQT,NQIB,NQT2,NSC,NUMIT,20RIG,NM,QMCYL,PXCONV
28 2 JPXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYA,RIBAR,RIRJB,
29 3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, TWFIN

201



202

»

10

20
3

4
k14
60

VL B R VO, VI

- O VNG NI L WA~ -

COMMON/YSC2/TUQI,TUSI,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBDTM,
ILNG,NILNG,TP3,TUPOT,TDOSAV, TK, 11, TURENG,EP1,SAV1,QLEVEL,TQ,1S8T,
VYV, XCONV, X{,XR,Y8,YCONV,YT?,PTPOLO,DTSV,OTLAST,FIYBQ,1YBO,YCNVLD,
XCNVLO,FIXRO,FIXLO,IXRO) IXLO, ISV, JSVW,AMN,QMX, WMAX,JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO,TE,OTR, TMASS,DTVSAV,DTCSAV, 10TV
s JOTV,I0TC,INTC,CIRC,TIS,POTE, UMOM, VMOM, TMAX, TGMX, ITM,JTM,ITG,JT6
s TMASSV,, WMAXEF ,RMINEF, TSTRTO

COMMQN/YSCR2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU/ITAB(1202)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD

e=-=w END COMDECK YAQSC moene

weew= BEGIN COMDECK YAQGEQ acene

EQUIVALENCE CAASCC(1),X,XPAR), (AASC(2),R,YPAR), (AASC(3),Y,MPAR),(
AASC(U),U)Y, CAASC(S)sV), CAASC(6))RO), CAASC(T7),0ELSM,RCSG,MP), (AASC
(8),E,ETIL,AREA,XR13K),

CAASC(1S),SEF)Y, (AASC(16),PMB,OKLSM,RMP), (AASC(9
Yo RVOL) y CAASCC12)sM,RM, VP)Y, CAASC(11),P,PL,EP,UP),(AASC(12),UTIL,
UL,PMX,PUY, CAASCC13),VTIL,VL,PMY,PV), (AASCC14),3,C0,ROL),(AASCC17
Y» CAPGAM,UG), (AASC(18),TUN)Y, CAASC(19),SIG), (AASC(2A),TUS), (AASC(
21),)GRROR), (AASC(22),GRROZ) ) (AASC(23),0LSROL,Y13K), (AASC(24),62SV
Yo CAASC(2%),DLSROA,VG), CAASC(26),GRSV), (AASC(27),GRROP, TYUQVEC,
Y24K) ) CAASC(2B) ,MTIL), CAASC(29),CONCY, (AASC(3Q),CTEMP,XR24K), (
AASC(31),ANCUY, CAASC(32),ANCV)Y, (AASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)
REAL M,MP,MPAR,MTIL

mee== ENO COMOFCK YARER emeee
wwees £NO COMOECK YSTORE nee=e
=ew== BEGIN COMDECK PCOM T

COMMON/XTENC/XTEN, YTEN , XTELYTE, X1C4),Y1(4),XX1,YY1,XX2,YY2
EQUIVALENCE(X1(2),%2)»(X103),x3),(X1(4),X4)
EQUIVALENCE(Y1(2),Y2)»(Y1(3)pY3),CY1(U),Y4L)
-==== ENC COMDECK PCOM weeee
DTMENSION AMZ(T7)

OATA P1/3,1415926535897932384626/

DATA PI102/1,57A7963267948966192313/

OATA PIDPM1/8,57@7963267948966192313/

DATA P12/6,2B318%30A71795864769252/

AMZIMINS| ,E+1Q

00 6P K=s1,4

TF(X1(K} EQ,XTEN) GO TO 49
XX=(Y1(K)=YTEN)/(X1(K)=XTEN)

YYSABS (XX)

TFCYY GT,1,) GO TGO 20

SLOPE=PIQ2M{»XX

Gao 10 30

SLOPE=SIGN(P1N2e1,/YY,XX)

TF(XTEN,GT.X1(K)) SLOPE=SLOPE+P!?

IFCXTEN LT X1(K),ANO,SLOPE,LT,B,) SLOPEaSLOPE+PI2
Go TO Seo

SLOPESSIGN(PTIO02, Y1 (K)eYTEN)

AMZ (K)=SLNPE

AMZMINZAMING (AMZMIN, AM2 (K))
AMZ(SY=AMI(1)=AMZMIN

AMZ(1)=AM(S)

AMZ(6)SAMZ(2)eAMZMIN

AMZ(2)=AMZ(6)



87 AMZ(7)=AMZ(3)=AMZMIN

88 AMZ(3)=AMZ(T)
89 AMZ(U4)3AMZ (4) = AMININ
90 TF(AMZ(1),EQ,0,) K31
91 IF(AMZ(2),E0,@,) k=2
92 IF(AMZ(3),E0,8,) K83
93 IF(AMZ(4) ,EQ,A,) K=4
94 INTE=2
9s Inza
96 IFCAMZC(K#3) ,GT AMZ (K42) JAND JAMZ(K+2) (GT AMZ(K+1) AND, AMZ(K+1),GT,
97 1 AMZ(K)) INTES)
98 IF(INTE.EQ,0) RETURN
99 INZ
100 DN 190 K=1,4
121 AMZ{zAMZ (K}
102 AMZ2pAMZ (K+1)
183 AMZIZAMZ (K¢ 2)
104 IF(AMZ1%AM22 NE,A,) GO TO 70
125 AMXZZAMAX] (AMZ1,AMZ2)
186 IF(AMZ3,LT,AMXZ) GO TO 8@
127 7@ PHI=ARS(AMZ{eAMZ?2)
128 G0 TO 99
109 80 PHIsPI2=AMX2
110 98 IF(PMI,GT,P1) INam
111 IF(IN,EQ,@) RETURN
112 178 CONTINUE
113 RETURN
114 END
'...---;-..--..-....---.---..---D'.-.!”-ﬂﬂ.-’---9.--9---,--.---.-'9---..-.-"..---.-',.---'
1 SUBROUTINE PSUB2(IT,IFLAG)
2 ¢
3 ¢ DRIGINALLY WRITTEN BY A A AMSOEN ANDO HANS RUPPEL,LASL Te3
4 ¢ MOOIF1ED BY J,L NORTDN,LASL Te5,1975
5 ¢
6 * evw=w BEGIN COMDECK YSTORE weoen
7 * ewe== BEGIN COMOECK YAQDIM vevow
84 DIMENSION X(1),¥PARC1),R(1),YPAR(1),Y (1)}, MPAR(1),U(1),UG(1),DELSMC
9 1 1),V(1),V6(1),ROC1),SIECI),MP(1),RMP(1),RCSOC1),ECY1),ETILC1),RVOL
1@ 2 (1), M01),RM(1),VPI1),P(1),PLC1),UPC1),UTTL(1),ULC1),CQC1),VTIL(Y)
11 3 ,VLC1),ROLC1),AVXSV(1),AVYSV(1),0LSROT(1),DLSROAC1),CAPGAM(1),TUR
12 4 (1),816C1),TUS(1)»GRROR(1),GRROZ(1),GRROP(1),TUBVEC(1),MTIL(1),
13 5 CONCC1),CTEMP(1),ANCUCE) »ANCV(1),GRSV(1),GZSV(1),X13K(1),X24K(1),
14 6 YIIK(1),Y24K(1),XR13K(1),XREUK(1),DKLEM(1),AREA(Y)
15 * eewwe END COMDECK YAGOIM epace
16 * wee=w BEGIN COMDECK YAQSC —w=ve
17 LOGICAL RESTRT,FILM,PAPER, TURB
18 REAL LAM,MU
19 ¢ COMMON/YSC1/AASC(NSCP1)

COMMON/YSC1/AASC(96028)
COMMON/YSC2/AA(1),ANG, AD, AGFAC, ABY, BB, COLAMU,CYL,DR,0T,0TC,0TFAC,
1 OTOC18),0T0CC14),0T02,0T08,DTPOS,DTV,02,EM18,EPS,FIPXL,FIPXR,

LY YH\Y]
-

203




204

23
24
25
26
27
28
29
3a
31
32
33
34
35
36
37
38
39
up
41
42
()
44

46
47
u8
49
sa
51
52
53
sS4
%S
56
57
58
59
60
61
62
63
64
65
66
67
68
69
7@
71
72
73
74
75
76
77
78
79

»

10

2a

2 F1PYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRNVEL,GZ,GZP,1,1BAR,

3 IDTO,1Js1JM, TP, 1M1, IPXL,» IPXR, IPYB,IPYT,IP1,1P2,18C2,ISC3,ITV,

4 IUNF,IXL'IXR'IVB'IYT'J'JBAR
COMMON/YSC2/JCEN,JP1,JP2,J P4, JUNF, JUNFD2,KXT,LAM,LPB, MU, NAME(B),

1 NCYC,NLC,NPS,NPT,NO,NRT,NOTIB,NOI2,NSC,NUMIT,2Z0R1G,0OM,0MCYL,PXCONV

2 ,PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,RE2YA,RIBAR,R]IBJB,

3 FRF2ZYT,FREZYB,ROMFR, T' THIRO,NCLST,TOUT, TWFIN

COMMON/YSC2/TUQY,TUST,NCO, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPOT,TOQSAV,TK,T1,TUQENG,EP1,SAV],RLEVEL,T0,18T,
VV,XCONV, X, XR,YB, YCONV,YT,RPTPOLO,DTSV,OTLAST,F1YBG,IYBOQ,YCNVLD,
XCNVLDyFIXRO,FIXLO, IXROpIXLO, ISVH, JSVK,OMN,QMX, AMAX, JNM, T2, TLIN,
ROMFXR,ROMFYT,ROMFYB, JOUMP,TWTHRO, TE, OTR, TMASS,0TVSAV,0TCSAV,IOTV
+JDTV,10TC,JOTC,CIRC, TIS,POTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM,I7G,JTG
¢+ TMASSY, WMAXEF ,RMINEF, TSTRTO

COMMON/YSCR/22

COMMQON/YSCU4/ITAB(ITABP)

COMMON/YSCU/ITAB(1M@0)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD

ewwee END COMDECK YAQSC en=ee

eevee BEGIN COMDECK YAQRED csece

EQUIVALENCECAASC(1),XyXPAR), (AASC(2),R,YPAR), (AASC(3),Y,MPAR),(
AASCC4),U)Y,) CAASC(S) V), (AASC(6),RO), (AASC(7),DELSM,RCSQ,MP), (AASC
(8),FsETIL,ARFA,XR13K)Y,

(AASCC19),STE), (AASC(16),PM3,0KLSM,RMP), (AASC(9

YpRVOL)» CAASC(1@))MsRM,VP), (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PUY, (AASC(13),VTIL,VL,PMY,PV),(AASC(14),0,CQ,ROLY,(AASC(17
Y+ CAPGAM,UG) , CAASC(18),TUQ)Y, (AASC(19),SIG), (AASC(2A),TUS), (AASC(
21),GRROR)Y, CAASC(22),GRR0OZ), (AASC(23),DLSROT,Y13K), (AASC(24),G28V
Ys CAASC(25),0LSROQ,VG), (AASC(26)»GR8V), (AASC(27),GRROP, TUGVEC,
YRUK) » CAASC(28) ,MTIL), (AASC(29)»CONC)Y, (AASC(38),CTEMP,XR24K), (
AASC(31),ANCUY, (AASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
AVYSV,X24K)

REAL M,MP,MPAR,MTIL

e=www ENO COMDECK YAQEQ LA L L)

eweve= ENO COMOECK YSTORE eeane

wewemw BEGIN COMDECK PCQOM eosew

COMMON/XTENC/XTEN, YTEN, XTE, YTE, X1C4), Y14, XX1,YY1,XX2,YY2
EQUIVALENCE(X1(2),X2),(X1(3),X3),(X1(4),Xa)
EQUIVALENCE(Y1(2),Y2),CY1(3),Y3),(Y1(4)sY4)

N E W -

- 0O NON S WHN-—

wweww FND COMOECK PCOM “o=ww
OATA ALF,ALF2/8,8081,1,000803801/
17z0

IFLAGR=?

IFCCYTENRYY2) R (XTEN®XX{) (EQ (YTEN®YY]1 )2 (XTEN®XX2)) GO TO 30
IF(ABS(XTEN=XTE) LT, EMIA) GO TO SO

PSLE(YTENeYTE)/(XTENXTE)

IF(ABS(XX1wXX2),LT,EM1@) GO TO 6@

GSL3(YY2eYY1)/(XX2wXX1)

IF(PSL.EQ,GSL) RETURN

XINSE(YY1eYTESPSLAXTESGSLAXX} )/ (PSL=GSL)

YINSmYY I +GSLA(XINSwXX1)

ITARD
IFCC(XX1oXINS)#(XXQ=XINS) LE,B,) AND,((YY1wYINS)Ia(YY2eY]INS), ,LE,Q,)
1) ITARt

IFC(CCXTEOXINS) & (XTENOXINS) ,LE,@B,) ANO,((YTEwYINS)*(YTENeYINS),LE,
1 B,)) ITAsITA+1

IF(ITA,ER,2) GO TO 7@



110
111
112

[a X2

RETURN

30 XTENSALF2aXTEN$ (1 ,=ALF2)YAXTE+ALF
YTENSALF2eYTENS (Y, ,wALF2)*YTE
XPAR(CKP)YaXTEN
YPAR(KP)RYTEN
IFLAGS!
D0 ue 1PX=lPC,IFD,6

40 WRITE(IPX,180) IFLAG
RETURN

S0 XINSzXTE
YINSBYY1+(YY1=YY2) /(XX 10XX2)x(XTE=XX1)
GO TO 2@

6@ XINS=xX1
YINSSYTE+PSL*(XX1=XTE)
GO TO 20

7Q IF((ABS(XTEN-XINS).LT.1.2-57).ANO.(ABS(VTEN-VINS).LT.I.E-07)) GO
{ TO 8@
WE NEED TQ SCALE ALL ALPHAS
XTEXINS+ALF2(XTEN=XINS)
YTESYINS+ALFA(YTENmYINS)
1T=q
RETURN

AB XPAR(KP)ISXTEN=] E=6&(XINSeXTE)
YPAR(KP)ZYTENw]  Ewox(YINS=YTE)
1FLAGR?2
00 9@ IPXsIPD,1¥FD,6

97 WRITE(IPX,12@8) IFLAG
IF PARTICLE LANDS ON OR NEAR BOUNDARY, PULL IT BACK TN ORIGINAL
CELL ANO GO ON TO NEXT PARTICLE
RETURN

180 FORMAT(SX,7HIFLAG ®,15)
ENO

-
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[

— . s s e
NN oW

PR OOOOOCOOOODDODOOON

SUBROUTINE PTRBOF(XJ»YJ)

ROUTINE TO AOD TURBULENT OJFFUSION EFFECTS TO THE PARTICLE
MOTION

(XJ,¥J) IS THE PQSITION OF THE PARTICLF AFTER
THE EFFECTS OF CONVECTION MAVE BEEN ADOEC, THE POSITION
WILL BE RETURNED WITH THE TURBULENT OIFFUSIQON CORRECTION
ADDED,

WRITTEN BY J,L,NORTON,LASL Te3,197%

eewee BEGIN COMOECK YSTORE X1 X 1)
eewre BEGIN COMDFCK YAQQOIM eeove
DIMENSTON X(1),XPARCIY,RC1),YRARC1),YC(1),MPAR(C1),Uf1),UG(C1),0ELSM(
1 1)sV(1)sVGC(1I,ROC1I,STECLI»MP(1),RHP(1),RCSOC1),EC(1)Y,ETILCL1),RVOL
2 (1),MC1),RMU1),VP(1),P(1),PLC1),UPCL),UTILCYI,ULC1),COCY),VTTIL(1)
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206

» »

oOn OO

3 4VLC1),ROL(1),AVXSV(1),AVYSV(1),0L3ROI(),DLSROQ(1),CAPGAMC(1),TUQ
4 €1),81GC1),TUSC1)»GRROR(1),GRROZ(1),GRRDP(1),TUBVEC(1),MTIL(1),
S CONCC1))CTEMP(1),ANCUC1),ANCV(1)sGRSV(1),G2ZSV(1),X13K(1),X24K(1),
6 YI3K(1),Y2UK(1),XR13IK(1),XRRUK(1),OKLSM(1),AREA(L)}
e=wew ENDO COMGECK YAQOIM woere
ewewew BEGIN COMDECK YAQSC woewe
LOGICAL RESTRT,FILM,PAPER, TURB
REAL LAM,MU
COMMON/YSC1/AASC(NSCP1)
COMMON/YSC1/AASC(960R8)
COMMON/YSC2/AA(1),ANC,AB, ABFAG,AQM,B3,COLAMU,CYL,0R,DT,0TC,0TFAC,
1 OTOC14),070C(C1@),0702,0T08,0TPOS,0TV,0Z,EMI12,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FI1YT,FREZXR,GR,GROVEL,GZ,GZP, 1, IBAR,
v 1070,%J,1JM,1JP, 1M1, IPXL, IPXR,IPYB,IPYT,IP1,1PR2,158C2,1SC3,ITV, .
4 JUNF,IXxL,1XR,1YB8,1YT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JPU,JUNF,JUNFQ2,KXT,L AM,LPB, MU, NAME(B),
1 NCYC,NLC,NPS,NPT,NQ,NQTI,NQIB,NQTI2,NSC,NUMIT,ZOR1G, OM,0MCYL,PXCONV
2 yPXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,RE2ZSIE,REZYA,RIBAR,R1BJB,
3 FREZYT,FRE2YB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN
COMMON/YSC2/TURY,TUSI,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPOT, TOOSAV, TK, TI,TURENG,EP1,SAV1,QLEVEL,TG,1ST,
VV, XCONV, XL, XR,YB,YCONV,YT,PTPOLO,DTSV,0TLAST,F1YBO,1YBC, YCNVLO,
XCNVLD, FIXRO,FIXLO,IXRO)IXLO,ISVH,JOVW,QMN,QMX, WMAX, JNM,T2,TLIN,
ROME XR, ROMFYT,ROMFYB, JOUMP, TWTHRO, TE,O0TR, TMASS,0TVSAV,0OTCSAV, IDTV
s JDTV4IOTC,JOTC,CIRC, TIS,POTE ,LUMOM, VMOM, TMAX, TGMX, ITM,JTM,17G,JTG
»TMASSV,WMAXEF,RMINEF, TSTRTO
COMMON/YSC2/22
COMMON/YSCU/ITABCITABP)
COMMON/YSCU/ITARC1300)
COMMON/YSCS/RESTRT,F ILM,PAPER, IPD, IFD
cewews END COMDECK YAQSC anene
=evew BEGIN COMOECK YAQEQ recwe
EQUIVALENCECAASC(1),X,XPAR), (AASC(2),RsYPAR), (AASC(3),Y,MPAR), (
AASC(4),U), (AASC(S)»V), (AASC(6),R0), (AASC(7),DELSM,RCSQ,MP), (AASC
(AASC(15),SIE), (AASC(16),PMB,0KLSM,RMP)Y, (AASC(Y
YoRVOL)Y, CAASC(10*),MyRM,VP), CAASC(11),P,PL,EP,UP), (AASCC(12),UTIL,
ULsPMX,PU), CAASCE13) ¢ VTIL,VL,PMY,PV),(AASC(14),0,C8,R0OL), (AASC(17
Y»CAPGAM,UG), CAASCC18),TURY, CAASC(19),51G), (AASC(2P),TUS), (AASC(
21Y,GRROR)Y, (AASC(22),GRRDZY, CAASC(23),0LSROT,Y13K), (AASC(24),GZSV
), CAASC(2S5),0LSR0OO,VG), (AASC(26),GRSV), (AASC(27),GRROP,TUGVEC,
Y24K), (AASC(28),MTIL), CAASC(29),CONC), (AASC(3@),CTEMP,XR2UK) ,(
AASC(31),ANCU), (AASC(32) s ANCV), (AASC(33),AVXSV,X13K), (AASZ(34),
AVYSV, X24K)
REAL M,MP,MPAR MTIL
eewew ENO COMOECK YAQEQR cesse
weecee END COMOECK YSTORE vocwe
=ew=e BEGIN COMDECK TRBDIF coses
COMMON/CTDIF/ERFV(21),NERFV,DXEF
eer=e ENO COMOECK TRBDIFf Ty
IPASS=1 IS FOR X (R)
IPASS=22 X8 FOR Y (2)

AL N -

—_ 0 DN U E -

IPASS=]

SKIP THE R CORRECTION IF XJ,LE,RMINEF



127
128

13a
131

s Xe Rz Xal

asso

[z XaXs)

(e X2 2al o000 [aRe Ne) ¢ Xa ¥yl [2 X2 g OO0 0

on0n

(2K o ¥e)

19

2@

30

40
50

60

IF(XJ,LE.RMINEF) GO TO S50

GET A RANDOM ND, FROM A UNIFORM OISTRIBUTION
ON THE INTERVAL (B.,1,)}

CONTINUE

XINPUTZE,

ETALERNUMF (XINPUT)

MAP EACH MALF QF THE INYERVAL (d,,1,) INTO (B,,1,)
ETARABS(]1,92,%ETAYL)

FIND THE ERROR FUNCTION BOUNDS ON THE RANDOM NO,

DO 2@ | =2,NERFV
IF(ETA,LE ERFV(L)) 6O YO 3@

IF NQ BOUNDS ARF FOUND,THE RANDOM NO, I8 TCO CLOSE 70 1,
GD BACK AND TRY ANOTHER QONE,

GO 7O 1@
CONTINUE

BOUNDS HAVE BEEN FOUND, INTERPOLATE THE ERROR FUNCTION INVERSE,
ERFINVENXEFA(FLOAT(Lw2)+(ETAERFV(L»1))/(ERFV(L)»ERFV(L=1)))
CALCULATE THE CORRECTION

CORRSERFINVA2,4SQRT(OT#SIG(IJ))

ACD QN THE SIGN OF THE CORRECTION

IF(ETA1,67,,5) CORRawCORR

GO CORRECT THE PROPER COORDINATE

GO TO (4@,68),1PASS

X (R) COORDINATE

CONT INUE

XJeX J+CORR

CONT INUE

GO BACK AND DD THE Y (Z) COORDINATE

IPASS®2

GO 10 i@

CONTINUE

Y (Z) COOROINATE

YJayJ+CORR

RETURN
END
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{ SUBROUTINE REZQONE

F ¢

3 ¢ ROUTINE TO CALCULATE THE GRIO VELOCITIES,NgEW GRID POSITIONS,

4 c AND RESTORE THE AMBIENT ATMOSPHERE TO HYOROSTATIC

S c EQUILIBRIUM

6 c

7 ¢ ORIGINALLY WRITTEN BY A A ,AMSOEN AND HANS RUPPEL,LASL Te3

8 c MGOIFIED BY J,L,NORTON,LASL Te3,197%

9 c

18 * =w=we BEGIN COMOECK PARAM eocve

11 COMMON/PCOM/NSCP1, ITABR, ITABXP,ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,

12 1 NLCP3,NLCP4, IFLMS2

13 * wewas ENO COMOECK PARAM (L LLL ]

14 * e=vee BEGIN COMOECK YSTORE wonve

19 * ewewew BEGIN COMOECK YAQOIM eveew

16 OIMENSION X(1),XPARC1),RC1),YPARC1),YC1),MPARC1),UC1),UG(1),0ELSM(
17 1 1),VC(1),VG(1),ROC1),3TECL),MP(1),RMP(1),RCS0C1),EC(1),ETIL(1),RVOL
18 2 (1),MCLY,RMCL)I,VRCII,PC1Y,PLEIY,UPCIY, UTTLC1)»ULC1),COCL1),VTIL(Y)
19 3 ,VL(1),ROLC1),AVXSV(1),AVYSV(1),DLSROI(1),0LSR0Q(1),CAPGAM(1),TUG
24 4 (1),S1G(1),TUSC1),6RROR(1),GRROZ(1),GRROP(1),TUGVEC(1),MTIL(1),
21 S CONCC(1),CTEMP(1),ANCUC1),ANCV(1),GRSV(1),G28V(1),X13K(1),X24K(1),
22 6 YI3KC1),Y2UK(1),XRI3K(1),XR24K(1),0KLSM(1),AREA(1)

213 * wenee END COMDECK YAQDIM ewmwe

24 * eewee BEGIN COMOECK YAQSC cowee
25 LOGICAL RESTRT,FILM,PAPER, TURB
26 REAL LAM,MU
27 c COMMON/YSC1/AASC(NSCPY)

28 COMMON/YSC1/AASC(9620)

29 COMMON/YSC2/AAC1),ANC,AD,ABFAC, AGM, B0, COLAMU,CYL,DR,DT,0TC,0TFAC,
30 1 oto(i1@),0T0CC(1@),DT02,DY08,0TPOS,DTV,0Z,EM18,EPS,FIPXL,FIPXR,

31 2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,G2Z,G2ZP,1,IBAR,
32 3 10T0,1J,1JM,3JP, 1M1, IPXL,IPXR, IPYB,IPYT,IP1,1IP2,15C2,15C3,ITV,

33 4 JUNF,IXL,IXR,lYB8,1YT,J,JBAR

34 COMMON/YSC2/JCEN,JP1,JP2,JP4, JUNF, JUNFO2,KXT,LAM, LPB, MU, NAME(8),
35 1 NCYC,NLC,NPS,NPT,NG,NQI,NQ3B,NQI2,NSC,NUMEIT,ZO0RIG,OM,OMCYL,PXCONV
36 2 +PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZS]IE,REZY®,RIBAR,RIBJB,

37 3 FREZYT,FREZYB,ROMFR, T,THIRO,NCLST,TOUT, TWFIN

38 COMMON/YSCP/TURT, TUSI,NCO, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
39 {1 ILNG,NILNG,TP3,TUPOT,TOGSAV,TK,T1,TUOGENG,EP1,SAV1,OLEVEL,TO,18T7,
uQ 2 VV,XCONV,XL,XR,YB, YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,IYBO,YCNVLO,
41 3 XCNVLD,FIXRO,FIXLO,IXRO,IXLO, ISVH,JSVW,OMN,QMX, WMAX, JNM, T2, TLIM,
42 4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWRTHRO, TE,OTR, TMASS,DTV3AV,0TCSAY, IDTV
43 5 ,JDTV,IDTC,J0TC,CIRC,TIS,PQTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM, 116, TG
44 6 ,TMASSV, WMAXEF,RMINEF,TSTRTD

4s COMMON/YSC2/22

46 4 COMMON/YSCU/ITAB(ITABP)

a7 COMMON/YSCU/1ITAB(10A2)

u8 COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFQ

49 * e==ee END COMDECK YAQSC LLLL
1) weere BEGIN COMDECK YAQEQ oece=

51 FOUIVALENCECAASC(1),X,XPAR), (AASC(2)+R,YPAR), (AASC(3),Y,MPAR),(
S5a 1 AASCCUY,U), CAASC(S), V), (AASC(6),R0O), (AABC(7),DELSM,RCSA,MP), (AASC
53 1 (8),E,ETIL,)AREA,XR13K),

sS4 2 CAASC(1S),SIEY, (AASC(16),PMA,DKLSM,RMP), (AASC(9
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18
22

3a

4a

—_ O BN ANANE W

YoRVOL)Y, CAASCC1QA) s MyRM,VP), CAASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PUY, CAASC(13),VTIL,VL,PMY,PV), (AASC(14),08,C0,ROL), (AASC(17
Y»CAPGAM,UG), CAASCC18),TUQR), CAASC(19),818),(AABC(20),TUS), (AASC(
21),GRROR)Y, (AASC(22),GRROZ), (AASC(23),0LSROI,Y13K), (AASC(24),G2SV
Yo CAASC(25),NLSROO,VG), (AASC(26),6GRSV), (AASC(27),GRROP, TUQVEC,
Y2UK), CAASC(2R) ,MTIL), (AASC(29),CONC), (AASC(38),CTEMP,XR24K), (
AASC(31),ANCU)Y, CAASC(32),ANCV), CAASC(33),AVXSV,X13K), (AASC(34),

AVYSV,X24K)
REAL M,MP,MPAR,MTIL
rewse END COMDECK YAQED weone
ewven END COMDECK YSTORE semen
COMMON/EQNST/ROTMP,ETMP, GMONE , CONCJ
FSTF=a,01
ZRS®2E=SUMRSBSUME=®,@
CALL START
00 28 Js2,JP1
00 18 1s1,1BAR
DELEC(Y(IJP)wY(3J))2#2¢(X(IJP)=X(IJ))nn2
OMN=AMIN{ (OMN, DEL)
RDFL=1,@/0EL
DELERE(IJ)w@,156
SUMEaSUME+DELE
ZEm2E+Y(1J)%0ELE
SUMRS®SUMRS+ROEL
ZRSa2ZRS+Y(1JI2ROEL
IJaIJeNQ
1JP=1JP+NO
CONTINUE
CALL LOOP
CONTINUE
ZE=ZE/SUME
ZRS®ZRS8/8UMRS
FC3xFCXnFCP2ma, @
CALL START
00 4@ Jm2,JPi
00 3@ 1=1,1BAR
IF(J LEL4) FCImAMAXI(FC3,AB8(CVL(IJ)))
IF(J,GE,JP1m»11) FCR2BAMAX1(FCP2,ARS(VL(1J)))
IFC(I.GE,1BAR=3) FCXaAMAX1(FCX,ABS(UL(IJ)))
IJeIJ+NQ
CONTINUE
CALL LOOP
CONTINUE
FCP2mAMAX1(P,,8,2%RDT#(ZORIG=(Y(1J)=PTOP)/PRITE}*PRITE)
FCXmAMAX1(@,,9,24RDT*((20RIGeX (1J+NQIB)/PRITE)*PRITE)})
CALL START
D0 180 J=2,JP2
00 14@ lei,IP}
IPJalJeNG
IMJalJeNQ
1F(1,€0,1,0R,1,EQ,IP1,0R,J,EQ,2,0R,J.EQ,JP2) GO TO Sa
XAVEX(IPJI+X(IMIY+X(TJIPI+X(TIM)
UGCIJ)I®A, Sa(ULCIJYFUCTIJI)I+FITFa(XAVel X (IJ))2ROT
YAVSYCIPJI+YCIMII+Y(IJIPY+Y(TIN)
VGCIJI®A Ba(VLIIJI+V(IJ))I+FSTFa(YAVed Y (1J))=RDT
IF(J.EQ,3) UG(IJMIRUG(IJ)}
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112 IF(1,EQ,2) VG(IMJ)BVG(LJ)
113 GO 10 3o

114 5@ CONTINUE

115 IF(3.,NE,1) GO TO 60

116 UG(lJ)=g,a

117 GO TG 72

118 6@ IF(I,NE,IP1) GO TO 7@

119 UG(1J)mFCX

128 VG(3J)aVG(IMJI)

121 78 IF(J,NE,2) GO TO 88

122 VG(IJ)=eF(CY

123 GO Y0 9@

124 88 IF(J.NE,JP2) GO TO %@

125 UG(IJ)BUG(IJM)

126 VG(1J)=FCP2

127 9@ IF(I,NE,1,0R,J,NE,2) GO TO 10a
128 VG(IJ)®nFC3

129 180 IF(I.NE,IP1,0R,J.NE,2) GO TO §1@
13a UG(IJ)mFCX

131 VG(IJ)meFC3

132 118 IF(I NE1,0R,J,NE,JP2) GO TO 128
133 VG(1J)=FCP2

134 128 IF(I NE,IP1,0R,J,NE,JP2) GO TO 130
135 UG(IJ)Y=®FCX

136 VG(IJ)aFCP2

137 138 CONTINUE

138 1J=1PJ

139 1JP=1JP+NQ

jua IJMrIJIM+NO

141 140 CONTINUE

142 CALL LOOP

143 158 CONTINUE

144 CALL OONE

145 CALL START

146 DQ 180 Jm2,JP2

147 00 17a 1=z1,1P1

148 X(IJ)=SXC(III+UGCIJ)2DT

149 IF(J,NE,2) GO TO 167

158 IFCYCIJI+VG(IJIAOT,LE,B,B8) VG(IJ)reY(IJI#ROTY
151 162 CONTINUE

182 Y(IJ)=Y(TIJ)+VG(EJIDT

153 RCIJISX(TJI)aCYL4OMCYL

154 178 lJs1J+NOQ

155 CALL LOOP

156 1RA CONTINUE

157 CALL OONE

158 CALL FILMCO

159 CALL START

160 ETMPaREZ2SIE

161 ROTMP=REZRON

162 CONCJn@,

163 CALL AIR

164 XX3IGMONE®REZSIE

165 YYRABS(GZ) /XX

166 DO 20@ Js2,JP1

167 00 192 l=1,IBAR

168 1PJ=1J+NO
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169
17@
174
172
173
174
175
176
177
178
179
189
181

190

2aa

IPJP=1JP+NQ

Yu3@,25%CYCTIPY+Y CIPIRY+Y(IJY+Y(IPUY)

IF(J,EQ,2) ROL(IJMIZREZRONSEXP((REZYBe(Y(IJI+Y(IPI)eYa))aYY)
1FCT,EQ,IBAR) ROL(IPJIIREZRONSEXP((REZYB=(Y(IPJI+Y(IPJIPIwYU)) YY)
IF(J,EQ,JP1) ROL(IJPYIREZRONAEXP (CREZYBa(Y(1JP)+Y(IPJIP)eYU))RYY)
IJMalJM+NQ

TJP=1JP+NQ

1Js1PJ

CALL LOOP

CONT INUE

CALL DONE

RETURN

END

QA LI R I T L A AT L LR LI YL ARl Al Al Rl ALl DXLl lladd

DN U SN -

»POOOOOOD

SUBROUTINE RTAPE

ROUTINE TO READ IN ONE DUMP OF A YAQUT OUMP FILE CALL BUT
THE HEADER RECORO)

WRITTEN BY J,L,NORTON,LASL Te3,1978

wvewwe BEGIN COMDECK PARAM eoawe
COMMON/PCOM/NSCP1,ITABP,ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,

1 NLCP3,NLCPRu, IFLMSZ

wewew END COMDECK PARAM reenw

ewwee BEGIN COMOECK YAQSC EX T 1

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM, MUY

COMMOGN/YSC1/AASC(NSCP1)

COMMON/YSC1/AA8C(96020)
COMMON/YSC2/AAC1),ANC,AD,ABFAC,ABM,B8,COLAMU,CYL,O0R,0T,0TC,0TFAL,
{ 0TOC(C18),0TOCC(3@),0T702,0708,0TPOS,DTV,0Z,EM1G,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,G2ZP, 1, 1BAR,
3 IDTO,1J,1JM,30P, IM1,EPXL, IPXR, IPYRB,IPYT,IP],]PR,18C2,18C3,1ITV,
4 TUNF,IXL,IXR,1Y8,IYT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JPU, JUNF, JUNFQ2,KX3,LAM,LPB, MU, NAME(S),

1 NCYC,NLC,NPS,NPT,NO,NOI,NQIB,NQY2,NSC,NUMIT,Z0RIG,OM,0MCYL,PXCONV
2 +PXL,PXR,PYB,PYCONV,PY?,RDT,REZRON,REZSIE,REZYB,RIBAR,RIBJB,

S FREZYT,FRE2YB,ROMFR, T, THIRO,NCLST, TOUT, THFIN
COMMON/YSC2/TUQSL, TUSI,NCQ,TNEG, TNEGSY, TUSV,TURB,PTOP,PRITE,PBOTM,
1 ILNG,NILNG,TP3,TUPDT, TDOSAV,TK, T, TUGENG,EP1,8AV1,QLEVEL,TO, 18T,
2 VV,XCONV,XL,XR,YB,YCONV,YT,PTPOLD,0TSV,DTLAST,F1Y80,1YB80, YCNVLD,
3 XCNVLD,FIXRO,FIXLO,IXRO, IXLOQ,I8YW, JSVYW,QMN,QMX, WMAX, IJNM,T3,TLIN,
4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO,TE,DTR, TMASS,0TVSAV,0TCSAV, 10TV
8 ,JOTV,IDYC,JOTC,CIRC,T1I8,ROTE, UMOM, VMOM, TMAX,TGMX, ITM,JTM, ITG,JT6
6 »TMASSV WMAXEF,RMINEF,TSTRTO

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU/1ITAB(1000)

COMMON/YSCS/RESTRT,FILM, PAPER, IPO, IFD

weese ENO COMDECK YAQSC soere
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38
39
4a
41

43
44
a%
46
u7
48
49
Sa
L3
82
53
sS4
1)
56
S7
58
59
6@
61
62
63
64

66
67
68
69
74
71
72

[a XoNal o0

e Xo Na) o000

[ XaXg]

OO0

18
2a
la

4a

READ REST OF OUMP, FIRST CHECK THE PARAMETERS,
CALL PCHCK
READ IN THE LCM ARRAY STORAGE

CALL LCBUFF(®,NLE,7,9,1, ERRDOR)}

IF(IERROR,NE,B) GO TO 20

60 TO 3a

CALL UNCLE(1,6HYARSRT, 18, 18BHSCBUFF INPUT ERROR)
CALL UNCLEC(4,6HYARSRT, 18, 18HLCBUFF INPUT ERROR)
CONTINUE

SEE IF THERE ARE ANY PARTICLES

IF(NPT.LE,?) GO TO 4@

YES, READ THEIR RECOROS,

CALL LCBUFF(NLCP1,NPS,7,8,1, JERROR)
IF(IERROR,NE,@) GO TO 2@

CALL SCBUFF(I1TAB,ITABP,7,@,1,ERROR)
IF(IERROR,NE,A) GO TO 19

S8EE IF THERE IS ANY TIME«DEPENOENT PARTICLE ODATA
IF(NILNG,LE,@) GO TO 4@

YES, READ IT IN,

CALL LCBUFP(NLCP1+NLCP2,24NP1aNILNG,7,d,1, IERROR)
IF(IERROR ,NE,2) GO TO 2@

CONTINUE

RETURN
END

XTI YIEI IR YYD R PSSR ESS L P T RS S RA LA LA R A R a4 DL Al L A A XA Ll d LA Al d Al Ll Al 4l

212

- e S s e
NEWMN= QOB IC VTN -

2000000

SUBROUTINE RIROW
ROUTINE TO READ ROW J FROM LCM TQ SCM BUFFER ONE

ORIGINALLY WRITTEN BY A A AMSOEN,LASL Te3
MOOIFIED AND DOCUMENTED BY J,L.,NORTON,LASL Te3,1974

wwwes BEGIN COMOECK PARAM osnow
COMMON/PCOM/NSCP1,ITABP,ITABXP,1TABYP, IPFB,NP1,NP2,NLCP],NLCP2,
1 NLCP3,NLCPu, JFLMSZ

ceowey ENO COMOECK PARAM LA A A 4 J

eemew BEGIN COMDECK YAQSC eveve

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MUY

COMMON/YSC1/AASC(NSCPY)




16
17
18
19
28
21
22
23
24
25
26
27
28
29
3a
3
32
33
34
3s
36
37
38
39
4a
41
a2

c

*

COMMON/YSC1/AASC(9620)
COMMON/YSC2/AA(1),ANC,AQ,ABFAC,AGM, B8, COLAMU,CYL,0R,DT,DTC,0TFAC,
1 DTO(18),0T0C(1a4),07T02,0708,0TP08,0TV,DZ,EM10,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,*IXL,FIXR,F1YB,FIYT,FREZXR,6R,GRDVEL,G2,GZP, 1, IBAR,

3 10T0,3J,1JM,3JP, 1ML, IPXL,IPXR, IPYB, IPYT,1P1,3IP2,18C2,18C3, 1TV,

4 IUNF,XIXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN, JP1,JP2,JP4, JUNF, JUNFO2,KXT,LAM,LPB, MU, NAME(8),

1 NCYC,NLC,NPS,NPT,NQ,NOTI,NQIB,NOI2,NSC)NUMIT,Z0RLG, OM,OMCYL,PXCONV

2 »PXL,PXR,PYB,PYCONV,PYY,ROT,REZRON,REZSIE,REZYB,RIBAR,RIBJB,

3 FREZYT,FRE2YB,ROMFR,T, THIRO,NCLST,TOUT, TWFIN

COMMON/YSC2/TURY, TUSI,NCQ, TNEG, TNEGSV,TUSV,TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPOT, TOQSAV, TK,T1,TURENG,EP1,5AV1,0LEVEL,T0,IST,
VV,XCONV, XL» XR,YB,YCONV,YT,PTPOLD,DTSV,NTLAST,FIYBO,1YBO, YCNVLO,
XENVLO,FIXRO,FIXLO, IXRO, IXLO, ISVW, JSVW, OMN, QMY , WMAX, JNM, T2, TLINM,
ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRO,TE,OTR, TMASS,DTVSAV,CTCSAV, OTV
,JDTV,107C,JOTC,CIRC, TI5,POTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
s TMAS3V,WMAXEF ,RMINEF, TSTRTO

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABR)

COMMON/YSC4/1TAB(13038)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD,IFD

ewwwews END COMODECK YAQSC wonve

DATA NE/@/

IECa(J=1)aNQI

CALL ECRO(CAASC,IEC,NOI,IDUM)

RETURN

ENOD
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SUBROUTINE SETIJ

ROUTINE TQ SET THE SCM POINTER TO THE ITH ELEMENT IN ROW J,
ASSUMING ROW J IS IN SCM BUFFER ONE

ORIGINALLY WRITTEN BY A A, AMSOEN,LASL Te3
MCOIFIEC AND DOCUMENTEO‘BV JeL NORTON,LASL Te3,1974

wew=e BEGIN COMDECK PARAM emwre
COMMON/PCOM/Nscpl.ITABP,ITABXP.ITABYP,IPFR,NP1.NP2,NLCP10NLC92,
1 NLCP3,NLCPU,IFLMSZ

~wwee END COMODECK PARAHi cowew

=ewee BEGIN COMDECK YAGSC LA

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM, MU 1

COMMON/YSC1/AASC(NSCP1):

COMMQN/YSC1/AASC(960@3)
COMMON/YSC?/AA(1)'ANCpAb'AGFAC.AGM;BG'COLAMU'CYL'DR'DT'DTC'OTFAC'
1 OTotlﬁ)oDTOC(iG)'0702'DTOG'DTPOS,DTV,OZ,EMlG'EPS'FIPXL:FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,GZ?,, IBAR,
3 I0TQ,1J,1JM,1J0P, 1M1,2P%L, IPXR,IPYB,IPYT,IP1,1P2,15C2,1ISC3,ITV,
4 TUNF,IXL,IXR,1YB,YYT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JPU, JUNF, JUNFQ2,KX1,LAM,LPB,MU,NAME(8),

|
|
|
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49
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1 NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NQJI24NSC,NUMIT,20REG, OM, OMCYL ,PXCONV
2 +PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,REZYB,RIBAR,RIBJB,
3 FREZYT,FREZYB,ROMFR,T,THIRDO,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQI,TUSI,NCO, TNEG, TNEGSV,TUSV, TURB,PTOP,PRITE,PBOTM,
1 ILNG,NILNG,TP3,TUPOT,TDQSAV,TK, T, TUQENG,EP1,8AV1,QLEVEL,TQ, 18T,
2 VV,XCONV,XL,XR, YR, YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO, IYBO, YCNVLD,
3 XCNVLO,FIXRO,FIXLO, IXRO,IXLO, ISVN,JIVNW,QMN,QMX, WMAX, JNM, T2, TLINM,
4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD,TE,DTR, TMASS,0TVSAV,0TCSAY, 10TV
S »JDTV,I0TC,JOTC,CIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, STM, JTM, 1TG,JTG
6 »TMASSV,WMAXEF,RMINEF,TSTRTO

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU/ITAB(10BG8)

COMMON/YSCS/RESTRY,FILM,PAPER, IPD, IFOD

vecee END COMOECK YAQSC it

1Js(l=1)4NQ+1

RETURN

END

(L L L T I L L I Y T L L T Y I L Y LI P R e P Y I P T Y Y T Y T T R T R T P T T L Y 1)
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SUBROUTINE START

ROUTINE TO TRANSFER DATA BETWEEN LARGE CORE ANO SMALL CORE IN
OROER TO MINIMIZE SMALL CORE REQUIREMENTS

ORIGINALLY WRITTEN BY A A AMSDEN,LASL Te3
MOOIFIED AND OOCUMENTED BY J,L,NORTON,LASL Te3,1974

wewwe BEGIN COMOECK PARAM seopew
COMMON/PCOM/NSCP1, ITABP, ITABXP,1TABYP,IPFB,NP1,NP2,NLCP1,NLCP2,

{ NLCP3,NLCPU,IFLMS2Z

eeeew ENO COMDECK PARAM eweswey

wevew BEGIN COMDECK YAQSC hdah Al

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/7AASC(NSCP1)

COMMON/YSC1/AASC(9602)
COMMON/YSC2/AA(C1),ANC, AN, ABFAC,AQM,B3,COLAMU,CYL,0R,0T,0TC,0TFAC,
1 DTOCI®),DTQC(1@),0702,D708,0TP0S,DTV,02,EM1B,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,»G2Z,6ZP,1,1BAR,

3 IPTO,1J,3JM,1JP, IML,IPXL,IPXR, IPYB,IPYT,1P1,1P2,15C2,15C3,1TyV,

4 TUNF,IXL,IXR,1YB,IYT,J,JBAR

COMMON/YSCR2/JCEN,JP1,JP2,JPU, JUNF,JUNFOR,KXT,LAM,LP8, MU, NAME(B),

1 NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NQY2,NSC,NUMIT,ZCORIG,OM,OMCYL,PXCONV
2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,RE2ZSIE,REZYA,RIBAR,RIBJB,
3 FREZYT,FRE2ZYB,ROMFR,T,THIRO,NCLST,TOUT,TWFIN
COMMON/YSC2/TUQT,TUST,NCO, TNEG, TNEGSV,TUSV,TURB,PTOP,PRITE,PBOTM,
1 ILNG,NILNG,TP3,TUPOT,TDQSAV,TK,T1, TUQENG,EP1,3AV],0LEVEL,TQ,1IST,
2 VV,XCONV,X],,XR,YB,YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBQ,IYBO0,YCNVLO,
3 XCNVLO'FIXRO'FIXLOOIXRO'IXLOQISVW'JSVN'QMN'QMX'WMAX'JNM'TZOTLIM'
4 ROMFXR,ROMFYY,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,0TVSAV,0TCSAV,IOTV
S pJDTV'XOTC'JOTCoCIRC'T!S'POTE'UMOM'VMDM'TMAX'fGMX'ITM:JTM'ITG'JTG
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6 s TMASSV, WMAXEF,RMINEF,TSTRTD
COMMON/YS8C2/22
COMMON/YSCU/ITAB(ITABP)
COMMON/YSCU/LITAB( 1303}
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFOD
wewsw END COMDECK YAQSC LA A d
OATA NE/Q/

READ IN THE FIRST THREE ROWS

1JPS 18 THE 8CM POINTER TO WHERE THE NEXY ROW I8 TO BE READ
INTO SCM, ONE NEEDS TO THINK OF THE 8SMALL CORE AREA AS BEING
DIVIDED INTO THREE BUFFERS,SAY A,8,AND C, INITIALLY,ROW Jsi
IS READ INTO BUFFER A,ROW J¥2 INTD BUFFER B,AND ROW Js3 INTQ
BUFFER C, WHEN A REQUESBT IS MAOE FOR ROW Jsd4,BUFFER A WHICH
CURRENTLY HOLDS ROW J=1 IS WRITTEN QUT TO LCM AND ROW J=md4 1S
READ INTO BUFFER A, TH]S PROCESS CONTINUES WITH ONE ROW BEING
WRITTEN TO LCM AND ONE ROW REPLACING IT IN SCM SO THAT THREE
ROWS ARF ALWAYS AVATLABLE,QNE IN EACH BUFFER,

IECR IS THE LCM AODRESS FROM WHICH DATA WILL BE READ TQO 8CM NEXY

IFCwW IS THE LCM AQORESS TO WMICH OATA WILL BE WRITTEN FRQOM SCM NXT

1JPS=¢

1ECR=®

IECW=OQ

READ THE FIRST ROW INTQ SCM INTC BUFFER ONE

AASC 1S BEGINNING QF THE THREE 8CM BUFFERS

NQI 18 THE NUMBER QF WORDS COMPRISING ONE ROW OF DOATA
NE I8 AN ERROR FLAG WHICH IS UNUSED ON THE 7608

CALL ECRD(AASC(IJPS),TECR,NQL,NE)

INCREMENT THE LCM READ AODRESS

IECRSIECR#NQT

SET THE BUFFER POINTER TD THE SECOND BUFFER, OBVIOUSLY,
I18C2=NAT+1

IJP8=}8C2

READ IN THE SECOND ROW

CALL ECRDCAASC(IJPS), ZECR,NGI,NE)

INCREMENT THE LCM READ AODRESS AGAIN

IECRalECR+NQT

UPOATE THE POINTERS TO READ THE NEXT ROW INTO BUFFER THREE,
IJP I8 THE POINTER TO THE ELEMENT (1,J+1)

1J I8 THE POINTER TQ THE ELEMENT(1,J)

IJM 18 THE POINTER TO (1,J=1)
1JM3 I3 THE SCM ADORESS TO BE WRITTEN OUT NEX?Y
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9@
91
92
93
94
93
96
97
98
99

100

104

182

103

184

185

106

187

108

179

110

11

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

14a

141

142

143

144

145

146

a0

OO0 000N

(s RaXe) OO N [aX2Xe] (s NaNalal (s Nel

3030 OO0 (2 X2¥2]

1@

2

la

4a

IBUF 1S THE NEXT BUFFER TO BE USED WHEN THE SUBROUTINE 1S ENTERED
CONTINUE

1JP=18C3

1JPSmISC3

IJmIsCe2

IJM=

1JMS=y

IBUF=1

FILL THE THIRD BUFFER

CALL ECRO(CAASCC(IJPS), IECR,NQI,NE)

UPDATE THE LCM POINTER FOR THE NEXT READ

IECRuIECR+NO]
RETURN

ttttttttttttttttttttttttttttttttttttttttttttttttttt*tttttttttt*ttt
ENTRY LOOP
tttttttttttttttttttttttttttttttttttttttttttttttttt*ttttttttttttttt
READ IN THE NEXT ROW, FIRST,FLUSH THE OLOEST BUFFER,

CALL ECWR(AASC(IJMS), IECW,NQI,I0UM)

UPDATE THE LCM PUINTER FOR THE NEXT WRITE

JECW=TIECW+NQY

PREPARE THE POINTERS FOR THE NEXT READ OEPENDING ON WHICH BUFFER
I8 YO BE FILLEO

GO TO (3a,4a,1@), IBUF
PREPARE 10 FILL BUFFER ONE
CONTINUE

1JPay

1JPS=y

1Jm18C3

1JM=18C2

1JMS=18C2

INDICATE THAT BUFFER TWO 18 TO BE FILLED NEXT TIME
IBUF=

GO FILL BUFFER ONE

GO T8 28@

PREPARE TG FILL BUFFER TWO

CONTINUE
1JP=18C2




147
148
149
150
151
152
153
154
155
156
157
158
159
16@
161
162
163
164
165
166
167
168
169
17¢@
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
199

(s RaXeXaNale] [N e) [a X2 Ns) 300

OO0 (2 Xg Xo]

o0

la X2 Xg]

1JPS=18C2
1J=
I1JM=18C3
1JMS=ISCY
INOICATE THAT BUFFER THREE 1S YO BE FILLED NEXT TIME
1BUFs3
GO FILL BUFFER TWO
GO TO 2@
AANRAR R R A RN RA R RN AR AN N AR AN AR A AN AN AR A A AN R AR AN RARA AN AR A NN R AR AR AR A AR
ENTRY DONE
AR AR R KRR AR R AR AN A RN AR A AR AR AR AN AR AR AR AR RN A R R RN A R AR R AN A RRARNNARA
LOOP IS COMPLETEQ, WRITE OUT CONTENTS OF THE LAST TWO BUFFERS
THAT WERE LOADED, WRITE OUT BUFFER THAT WOULO WAVE BEEN
FILLED NEXT,

CALL ECWR(CAASC(IJMS),IECW,NOT, IDUM)
JECWRIECWeNQ!

OETERMINE WHICH IS THE OTHER BUFFER TO BE EMPTIED
GO TO (50,60,73),1BUF
BUFFER ONE HAS BEEN WRITTEN QUT, WRITE OUT BUFFER TwWQ,

58 IJMSmISCe
Go To 8a

BUFFER TWO HAS BEEN WRITTEN OUT, WRITE OUT BUFFER THREE,

6@ 1JMsa1sC3
GO0 TO 8@

BUFFER THREE HAS BEEN WRITTEN OUT, WRITE OUT BUFFER ONE,

70 1JMSe1

82 CALL ECWR(AASC(IJMS),IECW,NQI, TOUM)
RETURN
ENO

AL A LI A LT I L L LA LA LA LA Al Al A A XA RIS LTI AT I YT R LR R RTEYLYRYY I ]

UV E WN -

[aXs XaNaXgl

TUBROUTINE STARTH

THIS ROUTINE (AND ITS ENTRY POINT LOQPD) ALLOW ONE TO LGOP
BACKWARDS THROUGH THE MESH USING TWO SCM BUFFERS, ROWS J
AND J=1 ARE MADE AVAILABLE, THE CALL TO STARTD READS ROW JP2
INTQ BUFFER TWD ANO ROW JP{ INTO BUFFER ONE, AFTER STARTO,
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o O~

10
11

13
14
15
16
17
18
19
28
21
22
23
24
2%
26
27
28
29
la
31
32
33
34
35
36
37
38
39
ue
41
42
43
44
4s
46
a7
48
49
sa
51
52
53
sS4
55
s6
57
1]
39
60
61
62
63

2CAOTTOOO

»

»

OO0 laXale)

O o000 (s X2 g]

1J POINTS 70 CELL (1P1,JP2), 8EE DOQCUMENTAYION IN SUBROCUTINE
START FOR SOME OF THE VARIABLE DEFINITIONS,

ORIGINALLY WRITTEN BY A A AMSDEN,LASL Te}
MOOIFIEO ANO OOCUMENTEO BY J,L,NORTON,LASL T=3,1974

wewew BEGIN COMOECK PARAM ecwww
COMMON/PCOM/NSCP1,1TABP, ITABXP,ITABYP, IPFB,NP1,NP2,NLCP1,NLCP?2,

1 NLCP3,NLCPY4,IFLMS2Z

ewe=e ENC COMOECK PARAM Tyl

ewwwe BEGIN COMDECK YAQSC Ladad

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCP1)

COMMON/YSC1/AASC(9688)
COMMON/YS8C2/AA(C1),ANC,AR,ABFAC, AGM,B@, COLAMU,CYL,0R,0T,0TC,0TFAC,
1 0TO(1@),0T0C(1@),0702,0708,0TPOS,0TV,02,EM10,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDOVEL,G2,G2P,1,18AR,
3 I0T0,IJ,1JM,IJP,IML,IPXL,IPXR,IPYB,IPYT,IP1,IP2,18C2,1SC3,1TV,
4 TUNF, IXL,IXR,IYB,1YT,J,JBAR
COMMON/YSC2/JCEN, JPL,JP2,JPU, JUNF,JUNFO2,KXI,LAM,PB,MU,NAME(8),

1 NCYC,NLC,NPS,NPT,NQ,NGI,NQIB,NQI2,NSC,NUMIT,2Z0RIG,0M, OMCYL,PXCONY
2 +PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZ81E,REZYE3,RIBAR,RIBJB,
3 PREZYT,FREZYB,ROMFR,T,THIRO,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQI,TUSE,NCQ,TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBCTM,
TLNG,NILNG,TP3, TUPOT, TOOSAV,TK,TI, TUGENG,EP1,SAV1,QLEVEL, T8, 18T,
VV,XCONV, XL, XR,Y8,YCONV,YT,PTPOLD,0TSV,DTLAST,FI1YBD,1YBC,YCNVLD,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD,TE,OTR, TMASS,0TVSAV,0TCSAV, 10TV
¢+ JOTV, I0TC,JOTC,CIRC,TIS,POTE, UMM, VMOM, TMAX, TGMX, ITM,JTM,1T6G,JT6
¢+ TMASSV,WMAXEF,RMINEF, TSTRTO
COMMON/YSC2/22
COMMON/YSCU4/ITAB(ITABP)
COMMON/YSC4/1TAB(1B2B)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
e=w=e END COMDECK YAQSC emenr

OATA NE/@Q/

[ RV -V N, VI

SET INITIAL SCM READ ADORESS (BUFFER TWD)

1JMSaIS5Ce

SET NEXT LCM READ AND WRITE AOORESSES,

ITV IS JP1aNGI OR THE LCM AOORESS OF THE BEGINNING OF ROW JP?2

1ECRmITV
IECWsITY

READ ROW JP2 INTO BUFFER TWO

CALL ECROCAASC(IJMS),IECR,NQT, IOUM)
OECREMENT THE READ AOORESS
TECR=JECReNQ!




OO0 Q00 o000 (2 X9 Xa) [a X2 Y21 o000 (e e NaXel

-
-
-0

OO0 o0

R e

N =t -t 0t 0t s o 00 g

S OPNT A WN
[aXe Xz Xe X o000

PREPARE TO READ IN ROW Jwi INTQ BUFFER ONE

IJM POINTS TO (IP1,Jel) (THE END OF BUFFER ONE)
CONTINUE

1JMs18C2eNQ

fJIMSed

TBUF IN THIS ROUTINE I8 THE LAST BUFFER THAY WAS FILLED
IBUF=1

IJ=lIJMeNQY (THE LASY CELL OF BUFFER TWO)

TJalJMeNQT
1JPs=18C2

CHECK TO SEE IF THE BOTTOM OF THE MESH HAS BEEN REACHED
IF(IECR,LT,B) GO TQ 4n

ND, GO AHEAD AND READ IN THE NEXT BUFFER

CalL ECRDCAASC(IJMS),JTECR,NGI, IDUM)

OECREMENT THE READ ADORESS

JECR=IECR=NQ!
RETURN

BOTTOM QF THE MESH HAS BEEN REACHEO, SET A FLAG (IBUF=3),G0
WRITE OUT ROW Js2,AND QUIT

1BUF =}
GO 10 S@

RARRARR AR R AR R AR AR A RRNNRANA RN AR R AR AR R AR R ARARNANRNAR RN R AN R AR AR AR AR
ENTRY LQOPD
RAARAR AR R AR AR R AR AR R AR AR RN R R AR AR KRR RN AR AR A AR RN AR A AR R AR A RN R AR AR AR

ENTRY TO CYCLE THROUGH ONE MORE ROW OF THE MESH IN A OESCENOING
FASHION AS DESCRIBED ABOVE

WRITE QUT ROW J AND READ ROW Jew2 INTO ITS BUFFER

CONTINUE
CALL ECWR(AASC(IJPS),IECW)NOQI, I1DUM)

DECREMENT THE WRITE ADDRESS

IECWmJECWeNG]

SET UP THE POINTERS FOR THE NEXT READ DEPENOING ON WHICH BUFFER
I$ Y0 BE FILLED, IF IBUF=3,ONLY A RETURN IS EXECUTED SINCE
THE MESH 18 FINISHEO,

GO TO (64,1a,30),1BUF
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122
123
124
125
126
127
128
129
13@
131
132
133
134

[a X aXg

OO0

PREPARE POINTERS TO FILL BUFFER TWQ

68 CONTINUE

IBUFs?
1Js18C2=NQ
{JPS=]
IJMsIJ+NQL
1JM8=ISC2

GO 00 THE ACTUAL READ

GC TO 2@
ENOD
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SUBROUTINE TICBOX

ROUTINE TO DRAW A BOX AROUND THE GRID AREA DISPLAYED
AND LABEL THE AXES

ORIGINALLY WRITTEN BY A,A,AMSOEN,LASL T=3
MOOIFIED AND OOCUMENTED BY J,L NORTON,LASL Te3,1975

wewee BEGIN COMODECK PARAM evswe
COMMON/PCGM/NSCP1,1TABP, ITABXP,1TABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCPU4, IFLMSZ
eeeew END COMDECK PARAM smeve
weecow BEGIN COMDECK YAQGSC moeve
LOGICAL RESTRT,FILM,PAPER, TURB
REAL, LAM,MU
COMMON/YSC1/AASC(NSCP1)
COMMON/YSC1/AASC(9608)
COMMON/YSC2/AA(1),ANC,AB, AGFAC, AGM,BB,COLAMU,CYL,O0R,0T,0TC,0TFAC,
1 pTOC1@),0TDCC(12),0702,0T08,0TP0S,0TV,02,EM18,EPS,FIPXL,FIPXR,
2 FIPYB'FIPYT'FIXL'FIXR'FIYB,FIYT'FREZXR'GR'GROVEL'GZ'GZP'!'IB‘R'
3 IOTO'IJ.IJM'IJP,INl,IPXL,IPXR,IPYB,IPYT:IP!,IPZ:ISCE:ISC3:ITV'
4 TUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JPU, JUNF, JUNFO2,KX1,LAM, LPB, MU, NAME (8},
1 NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NOS2,NSC,NUMXT,ZORIG, UM, OMCYL,PXCONY
2 ,PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,REZY3,RIBAR,RIBJB,
3 FREZYT,FREZYB,ROMFR, T, THIRO,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQL, TUSE,NCG, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG, NILNG,TP3, TUPOT,TDQSAV,TK,T1, TUGENG,EP1,8AV],QLEVEL,T0,18T,
VV, XCONV, XL, XR,YB, YCONV,YT,PTPOLO,0TSV,DTLAST,F1YBO, 1YBO, YCNVLD,
XCNVLO"IXRO"IXLO'IXRO'rXLQ'IsVN'JSVN,QMN'QMX'HMAX'JNM"?’YLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,0TCSAV, IDTV
+JOTV,10TC,JOTC,CIRC, TIS,POTE,UMBM, VMOM, TMAX, TGMX, ITM, JTM, 1TG,JTG
s TMASSV,WMAXEF ,RMINEF, TSTRYD
COMMON/YS8GC2/22
GCOMMON/YSCU4/ITAB(ITABP)
COMMON/YSCU4/1TAB(1008)

N £ e




37
38
19
4a
41
42
a3
44
45
46
47
48
49
L17)
51
LT
53
54
55
56
57
58

62
61
62
63
Y]
65
66
67
68

7@
71
72
73
74
75
76
77
78
79
8a
81
82
83
84
85
86
87
88

90
91
92
93

oODO000 OO

OO0

OO0

IOO

12
29

30

4a

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFO

werwe ENO COMODECK YAQSC LA L] ]
veveww BEGIN COMOECK PCALL weovwe
COMMON/PCALLC/XCONVP,YCONVP,YUP,YLB
wvewes END COMDECK PCALL ennee

COMMON/NCGDEC/IMSIGN, XMAN, 1IESIGN, IEXP
DATA BCO/{H /

ORAW THE PLOT FRAME

CALL ORV(IXL,IYT,IXR,IYT)
CALL ORV(IXR,IYT,IXR,1YB)
CALL ORVCIXR,IYB, IXL,1YB)
CALL ORV(EXL,TYB,IXL,1YT)

IX2,1%3,1Y2,AND 1Y3 ARE THE RASTER COORDINATES OF THE ENDS OF
THE TIC MARKS YO BE DRAWN ON THE PLOTTING RECTANGLE

Ix2sIx[+8
IX3zIXRe8
Iy2=]YBe8
Iv3elyT+8

ESTABLISH TOP ANO BOTTOM FOR PLOT INCREMENTS, RGUND TOP AND
BOTTOM GRID VALUES TO THE NEAREST POWER OF 1@, (YUPI,YLBI),

IXXxsALOGI1@A(YUP)
OTICS1@,x#aIXX

OETERMINE THE Y EXTREMA TQ USE TO SET OTIC,THE TIC INCREMENT,
THE Y MINIMUM,YLBI,IS SET SUCH THAT IT IS LESS THAN YLB
AND EQUAL TO AN INTEGRAL MULTIPLE OF THE POWER OF TEN
NEAREST TO BUT LESS THAN YUP, THE Y MAXIMUM,YUPI,18
OETERMINED SIMILARLY BUT SO THAY IT IS GREATER THAN YUP,

ASSUME THAT YiLB !S ,GE,?

YLBY=a,

IF(DTIC,GE,YLB)Y GO TO 2@

00 18 1I=1,9

YLBI=sYLBI+DYIC

IF(YLBI,LT,.YLB) GO TO 18

YLB1=YLBleOTIC

GO TO 2@

CONTINUE

CALL UNCLE(1,6HTICBNX,24,24HC0ULD NOT OETERMINE YLBI)
CONTINUE

YUPTIaDTIC

D0 3@ 1=2,1@

YUPIsYUP1+0TIC

IF(YUPI,GE,YUP)Y GD TO &n

CONTINUE

CALL UNCLE(1,6HTICBOX,24,24HCOULD NOT OETERMINE YUPI)
CONTINUE

BOUNDS ESTABLISHED, OETERMINE THE LABELLING INCREMENT BASED
ON 1@ INCREMENTS,

221



9% OTICE(YUPIeYLBI)#,

96 S@ CONYINUE

97 ¢

98 ¢ COMPUTE HOW MANY TICS WILL BE ORAWN
99 ¢

1a0 1TiC=0

101 YTICT=YLBY

182 63 CONTINUE

193 IF(YTICT.GE,YLB) GO YO 7@

184 YTICT=YTICT+OTIC

18S GO TO 60

186 78 CONTINUE

187 YLBI=YTICT=OTIC

128 83 CONTINUE

189 IF(YTICT.GE,YUP) GO TO 9@

110 ITIC=ITIC+!

111 YTICT=YTICYT+DTIC

112 GO TC 8a

113 9@ CONTINUE

114 c

115 o MUST BE AT LEAST 6 TICS OR DTIC WILL BE REDUCED
116 4

117 IF(3ITIC,GE,6) GO TO 120

118 DT1¢=DTIC/2,

119 GO TO S@&

1208 172 CONTINUE

121 c

122 ¢ YTIC 1S THE YwCOORDINATE OF THE LABEL
123 [+

124 YTICaYLRL

125 118 CONTINUE

126 IFC(YTIC,GE,YLBY GO TO 120

127 YTIC=YTIC+OTIC

128 GO TO 118

129 ¢

138 c COMPUTE RASTER COORDINATE FOR YTIC
131 c

132 128 CONTINUE

133 IY1sFIYB+(YTICeYLB)#YCONVP

134 ¢

135 ¢ IF THIS LABEL WOULO PUT U8 OUTSIOE OF THE GRID,CONSIDER THE
136 c YeLABELLING FINISHED

137 c

138 IFCIY1,LT,1YT) GO TO 218

139 c

14a C DRAW TICS ON THE LEFT ANO RIGHT SIOES OF THE FRAME
141 c

142 CALL DRVCOIXL,IY1,IX2,3Y1)

143 ¢ CALL ORV(IX3,IY1,IXR,1IVY1)

144

148 o PREPARE AND DYyTPUT THE LABEL ITSELF
146 C

147 IMSIGN=1H

148 IF(YTIC,GT,.8,) GO TO 14e

149 IF(YTIC,LT,R,) GO TO 13@

15a IMSIGN=2HA,
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151
152
153
154
158
156
187
158
1359
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
1758
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
231
202
203
2ed
28S
286
2a7

o000

OO0 [a X2 Ko

130

140@
15a

160

170

189

190
2ra

210

22@

CALL NCOOE(8,6H(6XA2),IMSIGN,1,BCO)
GO TO 2aa

CONTINUE

X, 0GeALOGIAC(ABS(YTIC))
IMSIGN={He

GO T0 1K@

CONTINUE
XLOG=ALOGIA(YTIC)
CONTINUE

IEXPaXLOG
XMANSXLOGeFLOAT (LEXP)
IF(XMAN,GE.B,) GO TO 160
XMANZXMAN® 1,

1EXPalEXPet

CONT INUE

XMAN=1 ,033001«XMAN
TF(XMAN,LT,1,) GO TO 170
XMANZXMAN=1,

IEXPIEXP+1

CONTINUE

XMANZ 18, %% XMAN
IESIGN=1H+

IF(IEXP,GE,@) Gu TO 18@
1EXP=e 1EXP

IESIGN31H=

CONTINUE

IF(IEXP,GE,10) GO TO 1990
CALL NCODE(8,17H(1XA1,Fd,2,A1,11),IM81IGN,4,B(0)
GO TO ean

CONTINUE

CALL NCODE(B,1SH(AY,Fu,2,A1,12),IM81IGN,4,8C0)
CONTINUE

CALL TSP(1,1Y1,8,BC0)

INCREMENT THE TIC VALUE AND PROCEED

YTICayYTIGC+OTIC
GO T0 12@

SAME PROCEOURE A8 FOR YeAXIS
CONTINUE
USE THE SAME LABELLING INCREMENT FOR THE XeAXIS

XTiC=a,

CONTINUE
IX1mFIXL+(XTICeXL)aXCONVP
IF(IX1,GT,IXR) RETURN
CALL DRV(IX1,1YB,IX1,]Y2)
CALL ORV(IX1,1Y3,IX1,1YT)
JRITExIYB+9

IRITERIX1e29

IMSIGNsLH

IP(XxTIC,6T,3,) GO TO pua
IF(XTIC,LY.8,) GO TQO 23@
IMSIGNe2HA,
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288
289
21a
211
212
213
214
215
216
217
218
219
224
2214
222
223
224
225
226
227
228
229
23@a
Q31
232
233
234
235
236
237
238
239
240
241
242
243

23a

2ua
2s@a

2608

27a

c8a

2940
lga

CALL NCODE(8,9H(3XA2,3X),IMSIGN,1,BC0)
GO TO 320

CONT INUE
XLOGRALOG1B(ARS(XTIC))
IMSIGNz {He

GO TO 2%@

CONTINUE

XLOGEALOG1B(XTIC)

CONTINUE

IEXPAXLOG
XMANEXLOGeFLOAT(IEXP)
IF(XMAN,GE,B,) GO TO 267
XMANEXMAN®1,

IEXPaIEXPm

CONTINUE
XMANZ],AAAGA 14 XMAN
IF(XMAN,LT,1,) GO TO 27@
XMANSXMANw1 |

IEXPEIEXP+1

CONTINUE

XMANZ 1@, ##XMAN

IESIGN=1H+

IF(1EXP,GE,@) GO TO 288
JEXP==TEXP

JESIGNE{He

CONT INUE

1F(1EXP,GE,18) GO TO 29@
CALL NCODE(8,17TH(1XA1,F4,2,A1,11),IM81IGN,4,BCO)
GO TO 3a9

CONTINUE

CallL NCODE(8,154(A1,FU,2,A1,12),IMSIGN,4,BCO)
CONTINUE

CALL TSP(IRITE,JRITE,8,BC0)
XTICRXTIC+0TIC

GO TO 22@

END

IETI IR T YRS PSS L ARSI S L L LA DL R Y DR LR AL L LRIl L Al L Ll il DLl Ll
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SUBROUTINE TRBCOUR
ROUTINE TO CALCULATE TURBULENCE CORRECTIONS

ORIGINALLY WRITTEN BY HANS RUPPEL,LASL T3
MOOIFIED BY J,L,NORTON,LASL T=3,197%

wevee BEGIN COMOECK PARAM L L LD
COMMON/PCOM/NSCP1, ITABP,ITABXP,ITABYP, IPFB,NP1,NP2,NLCP},NLCP2,
1 NLCP3,NLCP4,IFLMSZ

weves END COMDECK PARAM eneve
meevens BEGIN COMOECK YSTORE eweow
mweew BEGIN COMOECK YAQOIM evene

OIMENSION X(1)4XPAR(1),R(1),YPARC1),Y(1),MPARC1),UC1),UGC(1),DELSM(




15
16
17
18
19
2a
3\
22
23
24
25
26
27
28
29
3@
31
32
33
34
35
36
37
38
39
ua
41
42
43
44
4s
46
47
u8
u9
5a
51
Se
53
sS4
55
56
57
58
%9
60
61
62
63
6l

66
67

69
7@
71

Ut BN -

1
2

3
u4

1
2
3

RN -

0 PNT VU E U - -

1),V6(1),ROC1),83EC1I,MPC1),RMP(1),RCSQC1),ECI),ETILC1),RVOL

C1),RMC1)Y,VR(1),PC1)oPLCLY,UPC1),UTILC1),ULC1),COC1),VTIL(Y)

Y»ROLC1),AVXSV(1),AVYSV(1),0LSROTI(1),0LSROQ(1),CAPGAM(1),TUQ

I1GC1),TUSC1)»GRROR(1),GRROZ(1),GRROP(1),TUQGVEC(1),MTIL(1),
CONCC1)eCTEMP(1)Y,ANCUCI),ANCV(1),GREV(1),GZSV(1),X13K(1},X24K(1),
YI3K(1),Y24K(1) 4 XR13K(1),XR24K(1),0KLSM(1),AREA(])

=w=nw ENO COMOECK YAGOIM evowe

wewwe BEGIN COMODECK YAQSC wosve

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM, MU

COMMON/YSC1/AASC(NSCP1)

COMMON/YSC1/7AASC(96020)

COMMON/YSC2/AAC1),ANC, AR, ARFAC,ABM,BA,COLAMU,CYL,0R,0T,0TC,0TFAC,
0T0(18),0T0C(1@®),DT02,DT08,0TPOS,DTV,02,EM10,EPS,FIPXL,FIPXR,
FIPYB,FIPYT,FIXL,FIXR,FI1YB,FIYT,FREZXR,GR,GROVEL,GZ,G2P, 1, 1BAR,
10T0,1J,1JM,1JP, IM1, IPXL, IPXR, IPYB, IPYT,IP1,IP2,18C2,1IS5C3,1ITV,
TUNF, IXL,IXR,1YR,IYT,J,JBAR

COMMON/YSC2/JCEN,JPY,JP2,JPU, JUNF,JUNPD2,KXT,LAM, PB, MU, NAME(8),
NCYC,NLC, NPS,NPT,NQ,NQT,NQIB,NRI2, NSC,NUMIT,Z0RIG, OM, OMCYL,PXCONY
PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZS1E,REZYO,RIBAR,RIBJE,
FREZYT,FRE2YB,ROMFR, T, THIRD,NCL ST, TOUT, TWFIN

COMMON/YSC2/TUBY,TUSI,NCO, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPOT, TDASAV,TK,T],TUGENG,EP1,5AV1,QBLEVEL,TQ,I8T,
VV,XCONV, XL, XR,YB,YCONV,YT,PTPOLDO,0TSV,0TLAST,FIYBO, 1YBO,YCNVLO,
XCNVLO,FIXRO,FIXLO,IXRO,)IXLO, ISVW,JSVW,OMN, OMX, WMAX, JNM,T2,TLIM,
ROMFXR,ROMFYT ,ROMFYB, JOUMP,TWTHRD, TE,DTR, TMASS,DTVSAV,0TCSAV, 10TV
s JOTV,10TC,JOTC,CIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
¢+ TMASSV,WMAXEF,RMINEF, TSTRTO

COMMON/ZYSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU/1ITAB(1207)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD

wweww END COMOECK YARSC moeve

wewee BEGIN COMDECK YAQED evene

EQUIVALENCE(CAASC(1)/,X,XPAR), (AASC(2),R,YPAR), (AASC(3),Y,MPAR),(
AASC(U)Y,U), CAASC(S), V), (AASC(6),RO), (AASC(T7),0FELSM,RCSQ, MP), (AASC
(8),E,ETIL,AREA, XRI3K),

CAASC(15),SIE), (AASC(16),PM3,0KLSM,RMP), (AASC(Y

YoRVOL)Y, CAASC(10),MpRM, VP), (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PUY,CAASC(13),VTIL,VL,PMY,PV), (AASC(184),Q,CQ,ROL), CAASC(17
Yo CAPGAM,UGY, CAASC(18),TUR)Y, (AASC(19),516), (AASC(28),TUS), CAASC(
21),GRROR), (AASC(22),GRR0OZ), (AASC(23),0LSROI,Y13K), (AASCC(24),G2ZSV
) s CAASC(25),DLSROQ,VG), (AASC(26),GREV), (AASC(27),GRROP,TUQVEC,
Y24K) s CAASC(28),MTILY, (AASC(29),CONC), (AASC(3d),CTEMP,XR24K), (
AASCC31),ANCU)Y, CAASC(32)»ANCV)Y, (AASC(33),AVXSV,X13K), CAASC(34),
AVYSV,X24K)

REAL M,MP,MPAR,MTIL

wewvee ENO COMOECK YAQEQ eeoww

wewae ENO COMBECK YSTORE weon=e

CallL START

00 28 J=z=2,JP!

00 14 I=1,IBAR

IPJPaTJP+NO

IPJ=1J+NO

IMJalJeNQ

X1=X(IPJ)

YizY(IPJ)

WD+ T~
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226

72
73
74
75
76
77
78
79
8a
81
82
a3
84
8s
86
87
a8
a9
9@
91
92
93
94
95
96
97
98
99
100
1a1
1m2
103
1ed
185
186
187
128
129
118
111
112
113
114
115
116
117
118
119
120
121
122
123
124
12%
126
127
128

X2=X(IPJP)

Y28Y(1PJP)

X3ax(1JP)

Y3sY(1JP)

Xumx(1d)

Y4ay(1J)

Y2imY2wY

Y32zY3eY?

Y43gYieYy

Yi4myi=Yd

X12mXiwXQ

X23ax2wX3

X34zX3wXl

XdimXdeX]

AVXSV(IJY=,25%(X1+X24X3+X4)
AVYSV(IJI®,254a(Y14Y2+Y3+Y4)

R12sR(IPJI+R(IPJP)

R23sR(TJPI*R(IPJP)

R34sR(IJPY+R(IJ)

R41sR(3JI+R(IPJ)

CalONC(IJ)

SN=81G(1J)

RC=RO(1J)

RCO=RC2TUQ(LJ)

RCSmRCASTIE(TIJ)

ACRAREACID)

IF(1,EQ.1) IMJ=}lJ

IF(1.,EQ,IBAR) IPJ=1J

IF(J.EQ,2) IJIM=IJ

IF(J.EQ,JP1) IJPalJ

ZIBRI2% (Y21 an24X122x2) 2 (SIGC(IPJI+SNY/ CAREA(IPJ)+AC)
Z23R23I4(Y324x24X232x2)x(SIG(IJPI+SN)/ (AREA(TIJP)I+AC)
ZIBRIAN(YUIx 224 X3UAX2IX(SIG(IMI)Y+SN)/(AREA(IMJI)+AC)
ZOSRGIN(YIana24XU1na2)a(SIGCIIMI+SN)/ (AREA(TIJIMISAL)
CTEMP(1J)88,54((CONCCIPJ)C)Ia214+(CONC(TIJIP)wC)I 222+ (CONC(IMI)=C)I 23+
1 (CONC(IIMIeCINZY)

OLSROI(IJ)=0,

OLSRQO(IJ)=a,

R1=zRO(IPJ)

R22RO(IJP)

R3IZROCIMJ)

R4zROCIJIM)

ROL(IJ)mB, 5% ((R1=RCI*21+(R2wRCI*22+(RIWRCINZI+(RU*RC)I224)
OLSROO(IJIE S ((RI*TUR(IPJ)=RCAI*Z1+(R24TUQ(IJP)IwRCAY#Z2+(RIATUO(
1 IMJ)=RCO)*Z3+(RU2TUQ(IJIM)eRCA)INZU)
OLSROI(1J)a@,5#((RI*SIECIPJISRCS)I*21+(R24SIE(IJPIWRCS)I*Z2+ (RIxSTE(
{ IMJ)eRCS)I%2Z3+(RU2SIECTIMICRCS)INZY)

1.J31J+NO

fIMsTIM+NQ

IJPzIJP+NQ

1@ CONTINUE

CALL LOOP
CONTINUE

CALL OONE

CALL START

00 8a J=2,JP1
00 7@ I=1,1BAR



129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
148
146
147
148
149
158
151
152
153
154
188
186
157
158
159
160
161
162
163
164
165
166
167
168
169
170
1M
172
173
174
175
176
177
178
179
189
181
182
183
184
18%

la

4a

5@

6a

7@
8a

IPJrlJ+NO

IMJI3lJ=NO

XImAVXBV(IPJ)

X2mAVXSV(1JP)

XIMAVXSV(IMJ)

X4=zAVXSV(TJIM)

Yi{=AVYSV(IPJ)}

Y2=mAVYSV(1JP)

YINAVYSV(IMJ)

Y4sAVYSV(IJIM)

PleP(IPJ)

P2sP(1JP)

P3P (IMI)

PasP(JJM)}

RO1aRO(IPJ)

RO23RO(IJP)

RO3ISRO(IMJ)

RQ4aRQ(IJIM)

IF(TI NE,1) GO YD 3@

X3aeX

Y3=vy

P3ePi

RO33RQ¢

IF(JNEL2) GO YO 4@

XdgXx2

Y4zeY2

Pysp?

RQ4mRD2

IF(1,NE,IBAR) GO TO S@
X1zeX3

YisY}

Piap}

RO{=R03

IP(J . NEL,JP1) GO TO 6@

X2sX4

Y2seYd

P2aPy

RO2aR04

CONTINUE

RASY ,/((X1eX3)a(Y2uYU) e (X2uXy)a(Y1wY3))
Y313(Y3=Y1)aRA
Yyea(YU4=Y2)xRA
X13g(X1=X3)aRA
XolUm(X2wXUd)%RA
DPOR2(P2ePU)*Y314(P3eP1)rYUR
OPOZ=(P2ePd)«X13+(P3=P1)xX24
OROOR=(RO2eRU4I*Y3I1+(RO3*ROL)IAYY42
OROCZw(RO2«ROYIxX 13+ (RO3IwRO1)xX24
GRROP(IJ)=DRODR2DPOR+DRODOZ#0OPD2
GRROR(IJ)=DROOR
GRROZ(IJ)Y=ORODZ

1JalpPJ

IJMeIJIMeND

I1JP=IJP+NQ

CONT INUE

CaLL LOOP

CONTINVE
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228

186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
2@1
282
203
204
2a5
226
287
208
209
210
211
212
213
214
215
216
217
218
219
22@
221
222
223
224
225
226
227
228
229
232
231
232
233
24
235
236
237
218
239
240
241
262

93

iea

118
120

CALL OONE

CALL 8TART

CALL LoOOP

00 12@ J=3,JP1

D0 11@ I=i,IBAR

IMJalJ=NO

IMIMB I JMeNQ

IF(1.EQ,1) IMI=IJ

IF(1,EQ,1) IMIMRIJM
SIJad,252(81G(TJI+SIBCIMII*SIGCIMIMI+SIG(IIM))
VVAB@,25%(1,/RVOL(IJ)+1,/RVOLCIMIYI+1,/RVOLCIMIMYI+1 ,/RVOL(IIM) I wRM(
1 I

X1SAVXSV(IJIM)

X2BAVXSV(1J)

XImAVXSV(IMJ)

XUsAVXSV(IMIM)

Y1IwAVYSV(IJM)

Y2mAVYSV (1))

Y3I=AVYSV(IM])

YUmAVYSV(IMIM)

IF(I,NEL1) GO TO 9@

X3meX2

X4zwX]

YisYa

YumYy

CONTINUE
RXXAm],/((X1=X3)a(Y2oYU)+(X2eXUy)x(Y3wYl))
XXAB((ROCIJMIORO(IMI) )% (Y2eYU)+(RO(TIJIINROCIMIMYIIN(YIwY 1) )ARXXARS]TS
YYAR((ROCIJ)IORO(IMIMIIA(X1aX3)+(ROCIMIYWRO(IJIMY IR (X2wXU))XRXXARSTJ
XXAmXXAxVVA

YYARYYARVVA

IF(NCYC,EQ ,NCQ+1) GO TO 102
UTILC(IJ)=UTIL(2J)+XXA=GRSV(IJ)
VIILCIJISVTIL(IJ)+YYALGZSV(LJ)
CONTINUF

GRSV(IJ)sXXA

G28v(IJi=Yya

{Ja1JeNO

IJMzIJMeNQ

CONTINUE

CALL LOOP

CONTINUE

CALL OONE

CALL START

00 140 J=s2,JP1

00 13@ I=1,IBAR

IPJ=1J+NO

IPJPs1JP+NO

$1JsSIG(1J)

OALFz,252DTaS1J
X13aX(JPJ)eX(IJP)

X2UumX (IPJP)eX(1J)
Y13zY(IPJ)eY(IJP)
Y2UumY(IPJP)eY(1J)
Ut3su(IPJI+UC(LIJP)
U24sU(IPJPYI+UCIY)
VI3zV(IPJ)+V(IJP)



243 VausV(IPJPYI+V(1J)

244 R13x(R(IPJI+R(IJIP))I*OALF
248 R24Um(R(IPJPY+R(1J))I*DALF
LT ZZsGRROZ(I)
247 ZRzGRROR(1J)
248 H13230,5+«(U13%22+V132ZR)
249 H2Us0,54(Y24*Z2Z+V2UxIR)
25@a Hia(H2UxY2UeV24a22xX2U)%xR24
281 H2a(eHI3aY 134V 3a2ZaX13)2R13
252 H3z(wH24nX24+U24%ZR2Y24)%R24
253 Hum(H132X 130U 3wZR2Y13) 2R3
2Sd UTILCIPJISUTILC(IPJ)=HI4RM(IPJ)
25%s UTILCIPIPIRUTIL(IPJP)YeHUsRM(IPJP)
256 UTIL(SJPISUTIL(IJP)+H3IxRM(SJP)
257 UTILCIJISUTILCIJI+HUARM(IJ)
258 VIIL(IJISVTIL(TIJ)+H24RM(1J)
2%9 VTIILCIJPYaVTIL(IJPY+HI&aRM(LIJP)
260 VITIL(IPJ)=VTIL(IPJ)YwH1aRM(IPJ)
261 VIIL(IPJIP)IBVTIL(IPJP)wH22RM(IPJP)
262 C *axkxa*TURBULENCE ENERGY EQUATICONaxanann
263 R1J=RO(IJ)
264 RECRHOR1,/RIJ
265 O=0ELSM(1J)
266 XPRIim2,2STJ/(TUSCIJ)**240QLEVEL)
267 TUGCIJIRRIJATUQ(ZJY+OTA(SIIA(CAPGAM(LIJ)2RIJeGRROP(JJI&RECRHOD) +
268 { OLSROQ(CIJY«RVOL(IJ))
269 TUQ(CIJ)I®(TUR(IJ)eTWTHROXO%OxSIJaARIJAOT)/((1,+(XPRI+TWTHRO®D) 20T )%
274 1 R1JY
e IFCTURCTIJY,LT,8,) TNEGBTNEG+TUQ(IJ)*RYJ/RVOL(IJ)
272 IF(TUQ(IJ),LT,B,) TUG(IJ)=a,
273 o raaasa INTERNAL ENERGY EQUATIONaaaass
274 SIE(IJ)mSIECIJ)+0OT2(OLSROICIJIXRVOLCIJI«RECRHOSXPRIATURCLJ))
278 IJriJeNQ
276 IJMaIJMeNG
277 I1JP=sIJP+NQ
278 130 CONTINUE
279 CALL LOOP
28a 143 CONTINUE
281 CALL DONE
282 RETURN
283 ENOD
--.-.I-'.--I-"..-'-.-.-I'-..-'-.l'!"-!..F'.--.’.-Q.QQ-'...'."...--".-I."-.-IF--.-.-.'
1 SUBROUTINE TRBERFP
2 o
3 ¢ ROUTINE TO CALCULATE THE ERROR FUNCTION VALUES TO BE USEQ
[} c FOR INTERPOLATJION TO COMPUTE THE PARTICLE TURBULENT
5 c OIFFUSION MOTION
6 ¢
7 t WRITTEN BY J,L NORTON,LASL Te3,1975
8 c
9 * eweewen BEGIN COMOECK TRBOIF wocve
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10
11
12
13
14
1%
16
17
18
19
2@
21
22
23
24
25
26
27
28
29
3a
31
32
33
34
35
36
37
38
39
4e
41
42
43
44
43
46
47
48
49
5a
51
%2
S3
54
55
56
57
58

o000 o0 e XsRe Rl

18

COMMON/CTDIF/ERFV(R21),NERFV,0DXEF

hdhdiadnd 4 END COMOECK TRBOI’ weeve

==wee BEGIN COMDFCK YAQSC wceee

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCP1)

COMMON/YSC1/AASC(9608)
COMMON/YSC2/AA(1),ANC,AB,ABFAC,ABM,B8,COLAMU,CYL,0R,DT,DTC,DTFAC,
1 0TC(1@),0T0C(12),DT02,0708,0TPOS,0TV,D2,EM18,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,GZP,1,1BAR,
3 1070, 1J,1JUM,1JP, M1, IPXL, IPXR,IPYB,IPYT,IP1,1IP2,18C2,1SC3,1TV,
4 IUNF, IXL,IXR,1YB,1YT,J,JBAR

COMMON/YSC2/JCEN,JP1,JP2,JP4, JUNF,JUNFD2,KXI,LAM,LPB, MU, NAME(B),
1 NCYC,NLC,NPS,NPT{NQ,NQT,NQIB,NQI2,NSC,NUMIT,Z0RIG,OM,OMCYL,PXCONV
2 JPXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,REZYD,RIBAR,R]IBJB,
3 FREZYT,FREZYB,ROMFR,T,THIRC,NCLST,TOUT, TWPIN
COMMON/YSC2/TURL,TUSI,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PROTM,
ILNG,NILNG,TP3, TUPGT, TOGSAV,TK, TI, TUQGENG,EP1,8AV1,QLEVEL, TQ, IST,
VV,XCONV, XL, XR,YB,YCONV,YT,PTPOLO,0TSV,OTLAST,F1YBO,1YBO, YCNVLD,
XCNVLO,FIXRO,FIXLO,IXRO,IXLO, I8YW,JSVW,QMN, QMX, HMAX, JNM, T2, TLIM,
ROMFXR, ROMFYT,ROMFYB, JOUMP, TWTHRO,TE,OTR, TMASS,0TV8AV,DTCSAV, 0TV
¢+ JOTV, IOTC,JOTC,H,CIRC,TIS,POTE, UMOM, VMOM, TMAX , TGMX, ITM,JTM, ITG,JTG
» TMASSV ,WMAXEF,RMINEF, TSTRTD
COMMON/YSC2/22
COMMON/YSCU/ITABCITABP)
COMMON/YSCU/ITAB(1BMB)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
we=ee ENO COMOECK YAQSC conwe=
FIRST,INITIALYIZE THE VARIOUS PARAMETERS

T UL W -

NERFV IS THE NO, OF VALUES OF ERF IN THE INTERPOLATION TABLES
NERFVm21{

OXEF s THE SPACING IN X BETWEEN THE ERF(X) TABLE ENTRIES
OXEPwWMAXEF /FLOAT (NERFVe1)

COMPUTE THE TABLE VALUES

XEFmeDXEF

D0 1@ lwi,NERFV

XEFuXEF+OXEF

ERFV(I)=ERF(XEF)

CONTINUE

IF(ERFV(NERFV) ,LE,@,) CALL UNCLE(4, 6HTRBERF, 26,
1 26HERRORS IN CALCULATING ERFV)

RETURN

ENO

Ll DA A A L LA LAA L Ad A DL LA LA I Al AL LAl XTIl AL LA L LA AL A A LI R Rl R XYL YL Y Y X ]

230

SUBROUTINE UNCLE(ISFLAG,RNAME,NCHAR, CHAR)




R N Y 7 N, V]

2OOOOOODDODOOOOOOOND

»

1@
20
la
4a

50

ERROR PROCESSING ROUTINE

ISFLAG « TYPE OF CALL
e | » FATAL ERRQR,OUMP ARRAYS (NOT IMPLEMENTED)
o 2 o NORMAL EXIT
® 3 « ODUMP ARRAYS AND RETURN (NQT IMPLEMENTED)
e 4 w FATAL ERROR,NQ OUMP

RNAME e NAME QF CALLING ROUTINE

NCHAR e NO, OF CHARACTERS IN ERROR MESSAGE

CHAR e ERROR MESSAGE

WRITTEN BY J,L,NORTON, | ASL Tw3,1974

eewew BEGIN COMDECK PARAM LTI Y
COMMON/PCOM/NSCP1,ITABP,ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,

1 NLCP3,NLCP4, TFLMSZ

eoo=g ENDO COMDECK PARAM eeeew

wevewe BEGIN COMOECK YAQSC emmew

LOGICAL RESTRT,FI{LM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(9608)
COMMON/YSC2/AA(1),ANC,AB,ARFAC,ABM,B0,COLAMU,CYL,0R,0T,0TC,0TFAC,
1 070(10)'OTOC(1“).DTO?:DTOG.OTPOS'DTV.OZ.EM10.EPS,PIPXL'FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,GZP,1,1BAR,
3 I0T0,1J,1JM,TJP, IM1,IPXLs IPXR,IPYB, IPYT,IP1,1P2,15C2,15C3,1TyV,

4 TUNF,IXL,IXR,1YB,IYT,J,JBAR

COMMON/YSC2/JCEN,JPY,JP2,JPU, JUNF,JUNFO2,KX1,LAM,LPB,MU,NAME(8),
1 NCYC,NLC,NPS,NPT,NQ,NQ1,NQIB,NQI2,NSC,NUMIT,Z0R{G,0OM,0MCYL,PXCONV
2 ,PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,RE2YB,RIBAR,RIBJB,

3 FREZYT,FREZY®,ROMFR, T, THIRO,NCL8Y,TOUT, TWFIN
COMMON/YS8C2/TURT,TUSTI, NGO, TNEG, TNEGSV,TUSV, TURB,PTOP,PRITE,PBOTH,
1 ILNG,NILNG,TP3,TUPOT,TDGSAV,TK, 1T, TURENG,EP1,SAV],QLEVEL, TG, IST,
2 VV,XCONV,XL,XR,YB, YCONV,YT,PTPOLO,OTSV,DTLASY,FIYBO,1YBO, YCNVLD,
3 XCNVLO,FIXRO,FIXLO,IXRO,IXLO, TSVW,JSVIW,QMN,QMX, WMAX ) JNM, T2, TLIM,
4 ROMFXR,ROMFYT,RQMFYB, JOUMP,TWTHRO,TE,DTR, TMASS,0TVSAV,DTCSAV, 10TV
5 ,JDTV,10TC,JOTC,CIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
6 »TMASSV,WMAXEF,RMINEF,TSTRTO

COMMQN/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU/ITAR(10@D)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD

weewe END COMOECK YAQSC LA A

DIMENSION CHAR(1)

CATA TP/B,/

0N 19 1PXs36,1F0D,6

WRITE(IPX,140)

GO TO (62,20,u40,68),1SFLAG

CONTINUE

DO 3@ lPx=e6,IFD,6

WRITE(IPX,15@)

GO TO 8a

CONTINUE

00 5@ IPX=6,I1FD,6

WRITE(IPX,138)

GO TO 8@
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59 63 CONTINUE

60 00 7@ IPX=é6,1F0,6

61 78 WRITE(IPX,118)

62 8@ CONTINUE

63 NWOS=NCHAR/1@ .

64 IF (MCO(NCHAR,18) ,NE,B) NWOS=NWOS*+!

65 00 9@ IPXaé6,IFD,6

66 WRITE(IPX,128) RNAME, (CHAR(IZ),1I®1,NWDS)
67 93 WRITE(IPX,14@)

68 CALL SECOND(TP)

69 WRITE(S59,108) TP

7@ IF(ISFLAG,EQ,2) CALL EXIT

71 IF(ISFLAG,EQ,3) RETURN

72 CALL EXIT(2)

73 c

74 120 FORMAT(1IH ,2SHCODE TERMINATION AT CP = ,Fi@,d)
7% 110 FORMAT(IH ,2AHFATAL ERRGR IN YAQUD)

76 128 FORMAT(IH ,24HUNCLE CALLEDO BY ROUTINE ,A6,13X9A18)
77 138 FORMAT(IH ,16HS8TART UNCLE OUMP)

78 142 FORMAT(1H ,68(1He))

7% 15@ FORMAT(1H ,25HNORMAL EXIT THRQUGH UNCLE)
aa END

CEAL L LT LA LD L LI LI AL I I LRI LIRSS Al Y LR LIl Rl il Il Rl X )] )

1 SUBROUTINE VELPLT(VMAX, IFLAG)

e ¢

3 ¢ ROUTINE TO 00 VELQCITY PLOTS

4 c

S c VMAX 18 THE MAXIMUM OF THE VELOCITY CURRENTLY BEING PLOTTED

6 c IN ANY ONE OIRECTION,

7 ¢ IFLAG X8 @ FOR FLUID VELOCITY PLOTS SCALED BY VMAX, IT IS { FOR

8 o UNSCALED FLUIO VELOCITY PLOTS AND 2 FOR SCALED RELATIVE

9 c VELOCITY PLOTS,

1@ ¢

11 ¢ ORIGINALLY WRITTEN BY A A AMSOEN,LASL T=3

12 c MOOIFIEO ANO OQCUMENTEDO BY J,L,NORTON,LASL T=3,197S

13 ¢

14 » eweeew BEGIN COMOFLK PARAM eopsw

15 COMMON/PCQM/NSCP1,1TABP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP?2,

16 1 NLCP3,NLCP4,IFLMS2

17 * wems=e ENO COMOECK PARAM mosee

18 * =ewae BEGIN COMDECK YSTORE cosce

19 * eewnr BEGIN COMOECK YAQODOIM eveee
24 OIMENSION X(1),XPAR(1),R(1),YPAR(C1),YC1),MPAR(C1),UC1),UGC1),0ELSM(
21 1 1),V(1),VG(1),ROC1),SIEC1),MP(1),RMP(1),RCSOC1I,EC1),ETILC1),RVOL
22 2 (1),MCULY,RMC1),VPC1)Y,PC1)ePLCLY)UPCLY UTILCTIY,ULCT),COCTIY,VTIL(Y)
23 3 ,VLC1),ROLC1Y,AVXSV(1),AVYSV(1),0LSROI(1),0LSROOC1),CAPGAM(1),TUR
24 4 (1),S1G(1),TUS(1)Y,GRROR(1),GRRNZ(1),GRROP(1),TUBVECC1),MTIL(1),
25 S CONC(1),CTEMP(1),ANCUC1),ANCV(1),GRSV(1),G2SV(1),X13K(1),X24K(1),
26 6 YI3K(1),Y2U4K(1),XR13K(1),XR24K(1),0KLSM(1),AREA(1)

27 * wewwa ENO COMDECK YAQOIM com=w

28 * eweesew BEGIN COMOECK YAQSC rovew
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»

OO0 0

LOGICAL RESTRT,FILM,PAPER,TURS
REAL LAM,MU
COMMON/YSC1/AASC(NSCPY)
COMMON/YSC1/AASC(9608)
COMMON/YSCE/AA(1)'ANC'AG'AGFACpAGM'BG'COLAMUOCYL'DR'DT'OTC'DTFAC'
{ 0T0(19),DTOC(12),0T02,0TN8,0DTPNS,0TV,02,EM1B,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,)GRDVEL,GZ,G2ZP,1,IBAR,
3 I0T0,1J,1J%,10P, MY, IPXL,IPXR,IPYB, IPYT,IP1,IP2,I5C2,I5C3,11V,
4 TUNF,TIXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JP4, JUNF,JUNFQ2,KX1,LAM,LPB,MU,NAME(8B),
1 NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NOI2)NSCyNUMIT,ZORIG,OM,OMCYL,PXCONY
e +PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,Rt2SIF,REZYB,RIBAR,RIBJB,
3 FREZYT,FREZYB)ROMFR, T, THIRD,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQY, TUSI, NCOQ, TNEG, TNEGSV, TYSV,TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPOT, TDGSAV, TK, 11, TUGENG, EP1,SAV1, RLEVEL,T0, IST,
VV,XCONV, XLyXR,YB,YCONV,YT,PTPOLC,0TSV,0TLAST,FI1YBO,1YBO,YCNVLD,
XCNVLD,FIXRC,FIXLO, IXR0O, IXLO, ISVW,JSVW,QMN,QMX, WMAX, JNM, T2, TLIN,
ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD,TE,DYR, TMASS,0TVSAV,0TCSAV,I0TV
+JOTV,10TC,JOTC,CIRC, TIS,POTE,UMOM,VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
¢+ TMASSV,WMAXEF,RMINEF, TSTRTOD
COMMON/YSC2/22
COMMON/YSCU4/ITAB(ITABP)
COMMON/YSCU/ITAB(1G7A)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, 1IFD
wweaw ENO COMOECK YAQSC vosvw
swees BEGIN COMOECK YAQEQ eeeve
EQUIVALENCE(AASC(1),X,XPAR) ,(AASC(2)sR,YPAR), (AASC(3),Y,MPAR),(
AASCCHUI,UY,CAASC(5),V), (AASC(6),RO)) (AASC(7),0ELSM,RCSA,MP), (AASC
(8),E,ETIL,AREA, XR13K),
(AASC(15),81€),(AASC(16),PMA,0KLSM,RMP), (AASC(9
J+RVOLY, (AASC(1D),)M,RM,VP), CAASCC(11),P,PL,EP,UP), CAASCC12),UTIL,
UL,PMX,PU), CAASC(13),VTIL,VL,PMY,PV),(AASCC(14),Q,C0,R0OL), (AASC(17
Yo CAPGAM,UG), (AASC(18),TUR) ,(AASC(19),SIG), (AASC(2B),TUS),(AASC(
21)»GRROR), (AASC(22),GRR0OZ), (AA8C(23),0LSROS,Y13K), CAASC(24),G28V
Y+ (AASC(25),0LSR0OQ,VG), (AASC(26),6RSV), (AASC(27),GRROP, TUQVEC,
Y24K), (AASC(28),MTIL), (AASC(29),CONC)Y, CAASC(33),CTEMP,XR24K), (
AASC(31),ANCU)Y, (AASC(32),ANCV), CAASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)
REAL M,MP,MPAR,MTIL
ewee=w END COMDECK YAQEQ co=ve
eeves ENO COMOECK YSTORE LA ]
ew==w BEGIN "OMOECK PCALL LA L]
COMMON/PCALLC/XCONVP,YCONVP,YUP,YLB
werew END COMODECK PCALL cvoe=
OIMENSION ITITLE(S,3)
OIMENSION 1JL2(5),1JL3(8)
EQUIVALENCECITITLEC(6)pTJUL2), (ITITLECL1),1JL3)
DATA ITITLE/U49HFLUID VELOCITY VECTORS SCALED TO MAXIMUM VELOGITY/
OATA 1JL2/31HUNSCALED FLUID VELGCITY VECTORS,1H /
OATA TJL3/33HVELOCITY OF GRIDO REL, TO FLUID,
1 28H SCALEODO TO Max, VEL,/

AL W -

0PN N VN - e

SET UP THE VELOCITY VECTOR SCALING FACTOR,

VV I8 ,9 TIMES AN AVERAGE OR, THIS IS USED TO SCALE THE LENGTH
OF THE VELOCITY VECTOR SO It IS NOT LONGER THAN THE EXTENT
OF AN AVERAGE CELL,

233



86 OROU=VV/VMAX

87 c

88 [+ SPACE FORWARD TO THE NEXT FILM FRAME

89 o

90 CALL ADVI(1)

91 c

92 C LOOP OVER ALL REAL ZONES

93 c

94 CALL START

95 00 20 J=2,JPe

96 00 1@ Is=},1P1

97 IFC(IFLAG,EQ, 1) ORQURB,SaVV/SQRT(UCIJ)ax2+V(IJ)nn24EMIA)
98 c

99 c (IX1,1Y1) 18 THF LOCATION OF THE VERTEX,
180 c (IX2,1Y2) 15 THE LOCATION OF THE ENO OF THE VELOCITY VECTOR,
104 C IF EITHER ARE OUTSIOE OF THE PLOTTING RECTANGLE,SKIP THIS VERTEX,
102 C

183 IV1aFIYB+(Y(IJ)eYLB)*YCONVP

104 IF(IY1,6T,1YB,0R, 1Y1,LT,IYT) GO TO 1@

185 1Y2sFIYB+(Y(TJI+V(IJIAOROUYLB)#YCONVP
186 IFCIY2.,6T,1YB,O0R, IY2,LT.IYT) GO TO 18

147 IXI=FIXL+C(XC(IJ)eXL ) XCANVP

128 IF(IxX1,GT,IXR) GO TO 1@

109 IX2EFIXL+(X(IJ)eXL+UCIJ)XORQU) #XCONVP

119 IF(I1X2,GT,IXR) GO TO 1@

111 C

112 c ORAW THE VECTOR

113 c

114 CALL ORV(IXi,1Y1,IX2,1Y2)

115 c

116 o PLOT A PLUS (+) AT THE VERTEX PQOSITION
117 c

118 CALL PLT(IX1,1Y1,16)

119 18 1JalJe+NO

120 CALL LOOP

121 2A CONTINUE

122 C

123 c LABEL THE PLOT WITH VMAX

124 4

125 CALL LINCNT(6@)

126 IFLGPRIFLAG+1

127 WRITE(IFO,4B)CITITLECL,IFLGP),In1,5),VMAX
128 WRITE(IFD,33) JNM,NAME,T,NCYC

129 RETURN

13a ¢

131 33 FORMAT(IH ,4XA10,8A10,3X2HT=, 1PE13,5,1X6HCYCLER,IS)
132 4a EORMAT(!H »SA18/18XSHVMAX®,1PEL12,9)

133 NO

"’.---.-.'-,-.'.--'-.-"'.'..-!.'.-.'...Q-!.'-Q---.-'.'!-.!.--'.-.-..-..’!'Q..'.H---!..R-.

1 SUBROUTINE WIROW
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OONOV & W

2OOOAMTO

*

ROUTINE TO WRITE ROW J FROM SCM BUFFER ONE TO LCM

ORIGINALLY WRITTEN BY A A AMSOEN,LASL Tel
MODRIFIEO AND ODCUMENTED BY J,L NORTON,LASL Te3,1974

we=we BEGIN COMDECK PARAM eoave
COMMON/RCOM/NSCP1,ITABP,ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,

1 NLCP3,NLCPU4, IPLMS2Z

veewe END COMDECK PARAM eoeee

wewee BEGIN COMOECK YAQSC ne=ve

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(9603)

COMMON/YSC2/AA(1),ANC,AQ, ABFAC,ABM,B8,C0LAMU,CYL,DR,DT,0TC,0TFAC,
1 oto¢1@),070C(1R),0702,0T08,0TPOS,0TV,DZ,EM18,EPS,FIPXL,FIPXR,
2 FIPYByFIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,G2P,1,1BAR,
3 10T0,1J,1JM,1JP, IM{,1IPXL, IPXR,IPYRB,3PYT,IP1,1IP2,15C2,1SC3,1TV,
4 JUNF,IXL,IXR,1YB,IYT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JP4, JUNF, JUNFO2,KX1,LAM,LPB, MU, NAME(8),
1 NCYC,NLC,NPS,NPT,NQ,NOY,NQIB,NOY2,NSC,NUMIT,ZORIG,0OM,QMCYL,PXCONY
2 +PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,RE2ZY3,RIBAR,RIBJB,

3 FRFZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQL,TUSY,NCO, TNEG, TNEGSV,TUSV, TURB,PTQP,PRITE,PBOTM,
1 ILNG,NILNG,TP3,TUPOT,TNO3AV,TK,TI, TUQENG,EP1,SAV1,QLEVEL,T0,IST,
2 VV,XCONV,XL,XR,YB, YCONV,YT,PTPOLO,0TSV,DTLAST,FIYBO, I1YBO, YCNVLD,
3 XCNVLO,FIXRO,FIXLO,IXRO,IXLQ,ISVHW,JSVW,OMN,QMX,WMAX, JNM,T2,TLIM,
4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO,TE,OTR, TMASS,0TVSAV,0TCSAV,IDTV
S ,JOTV,107TC,JOTC,CIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
6 »TMASSV,WMAXEF,RMINEF,TSTRTD

COMMON/YSCR2/22

COMMON/YSCA4/ITAB(ITABP)

COMMON/YSCU4/3ITAB(1023)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, 3FO

wewew ENO COMDECK YAQSC woeove

ODATA NE/&/

IECs(J=1)aNQI

CALL ECWR(AASC,IEC,NQI, IDUM)

RETURN

ENO

(AL LI I I I L L T I L L Y P e Y A Y I L R L L L Y Y Y L T Y L L iyl

S O®NF LA

PO

»POYOODOO

SUBROUTINE vaAQUl2
MAIN ROUTINE FOR RUNNING CODE PHYSICS

ORIGINALLY WRITTEN BY A A AMSDEN AND HANS RUPPEL,LASL Te3
MOOIFIED ANDO OQCUMENTED BY J,L,NQRTON,LASL Te3,1974

wevew BEGIN COMOECK PARAM voswew

COMMON/PCOM/NSCP1,ITABP,ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCP4, IFLMSZ
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11
12
13
14
1%
16
17
18
19
2@
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24
25
26
27
28
29
3a
31
32
33
34
35
36
37
38
39
4
41
42
43
44
4s
46
47
48
49
Sa
51
32
33
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55
56
57
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61
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66
67

»

»

wewee ENDO COMDECK PARAM eweswe

==eew BEGIN COMOECK YSTORE sovee

e==ee BEGIN COMOFCK YAQOIM wewee

DIMENSION X(1),XPARC1),R(1),YPAR(C1),Y(1),MPARC1),UC1),UG(1),DELSM(
13,V(1),VG(1),ROC1),STEC1),MP(1),RMP(1),RCSOC1),EC1),ETILC(1),RVOL
C1YoMCLY,RMC1),VPC1)sPC1),PLCIY,UPCIY UTILC1I ULCT),COC1),VTIL(Y)
¢VL(1),ROLC1),AVXSV(1),AVYSV(1),0LSROZ(1),0LSROQG(1),CAPGAM(1},TUQ
(1),81G(1),TUS(1),GRROR(1),GRROZ(1),GRROP(1), TUGVEC(1),MTIL(1),
CONCC1),CTEMP (1), ANCUC1),ANCV(1))GRSY(1),62SV(1),X13K(1),X2U4K(1),
Y13K(1),Y24K(1),XR13K(1),XR24K(1),0KL8M(1),AREA(1)

ewvese END COMDECK YAQODIM Y 14

=amewe BEGIN COMOECK YAQSC eneove

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/7AASC(960a)

COMMON/YSC2/AA(1),ANC,AG,ABFAC,AQM,BA,COLAMU,CYL,0R,DT,DTC,0TFAC,
1 0T0C1@8),07t0€(1@),0T02,0708,0TP0OS,DTV,D2,EM18,ERPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIY8,FIYT,FREZXR,GR,GROVEL,G2Z,G2P,1,IBAR,

3 1070,1J,1JM,1J0P, IM1,1IPXL,IPXR,IPYB,IPYT,1P1,1P2,18C2,18C3,1TV,

4 IUNF,IXL,IXR,IYB,1YT,J,JBAR

COMMON/YSC2/JCEN,JRP1,JP2,JP4, JUNF,JUNFO2,KXI,LAM,LPB, MU, NAME(8),

1 NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NOY2,NSC,NUMIT,2Z0RIG,0M,0MCYL,PXCONYV

2 JPXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,REZYE,RIBAR,R]BJB,

3 FREZYT,FRE2ZYB,ROMFR, T,THIRO,NGCLST,TOUT, TWFIN

COMMON/YS8GC2/TURT,TUSI,NCQ, TNEG, TNEGSYV, TUSV, TURB,PTOP,PRITE,PBOTM,
TLNG,NILNG, TP3, TUPOT,TOQSAV,TK,T1,TURBENG,EP1,SAV],QLEVEL, TR, 18T,
VV,XCONV,XLsXR,YB,YCONV,YT,PTPOLOD,0TSV,DTAST,PIYBD,1YBO, YCNVLOD,
XCNVLO,FIXRO,FIXLO, IXRO,IXL D, ISVWN,JBVW,OMN, QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO, TE,OTR, TMASS,OTVSAV,0TCSAV, 10TV
¢+ JOTV,10TC,JOTC,CIRC,TIS,POTE, UMOM, VMOM, TMAX, TGMX, ITM,JTM, ITG,JTG
s TMASSV,WMAXEF ,RMINEF,TSTRTO

COMMON/YS8C2/22

COMMON/YSCU4/ITAB(ITABP)

COMMON/YSCU4/1TAB(1008)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD

vewee ENO COMOECK YAQGSC weomve

weeee BEGIN COMDECK YAQEQ socen

EQUIVALENCE(AASC(1),X,XPAR), (AASC(2),R,YPAR), (AASC(3),Y,MPAR), (
AASC(4Y o)UY, (AASC(S)aV), (AASC(6),RO), CAASC(7),0ELSM,RCSQ, MP), (AASC
(8),E,ETIL,AREA,XR13K},

(AASC(15),STE), CAASC(16),PMB, DKL SM,RMP), (AASC(9

Yo RVOL), CAASC(1@),MpRM,VP), (AASC(11),P,PL,EP,UP), (AASC(12,,UTIL,
UL, PMX,PU)Y, CAASCC(13),VTIL,VL,PMY,PV), (AASCC(14),0,C0,ROL),CAASCC(17
Yo CAPGAM,UGY, (AASC(18),TUG), CAASC(19),81G),(AASC(28),TUS),(AASC(
21),GRROR), (AASC(22),GRROZ), (AASC(23),0LSROI,Y13K), (AASC(24),628V
Yo CAASC(25),DLSR0OG,VG), (AASC(26),GR8V), (AASC(27),GRROP, TUQVEC,
Y24K), (AASC(28) ,MTILY, (AASC(29),CONCY, (AASC(3@),CTEMP,XR24K), (
AASC(31),ANCU)Y, (AASC(32),ANCV), (AASC(33),AVX8V,X13K), (AASC(34),
AVY8V, X24K)}

REAL M,MP,MPAR,MTIL

ewwewre ENO COMOECK YAQEQ sveew

wavee ENO COMOECK YSTORE sevew

eawes BEGIN COMDECK ASTORE (423 1]

COMMON/ASTC/AT(1038),FT(1@8)

OIMENSION IX1(1),1Y1C1),IX2C¢1),3Y2(1),%XCOC1),YCOC1),CONC(1)

EQUIVALENCEC(AT, IX1), CAT(2)»IX2),)CAT(S)»3YL), CATCU),T1Y2),CAT(S),XCO
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aonn

[a X222l OO0

10

2

3@

1 )»CAT(9),YCO), (FT,CON)

evewrw END COMDECK ASTORE eonve
ewewve BEGIN COMOECK PCALL hdadad dod
COMMON/PCALLC/XCONVP,YCONVP,YUP, YLB
wewea END COMDECK PCALL rsewew

COMMON/EQNST/ROTMP, ETMP, GMONE, CONCJ

LOGICAL EOIT,LAST,OUMP

REAL LAMO

OATA IVM,JVM,ORMIN,OZMIN,DRMAX,D2ZMAX/Q,@,4x8,/
OATA 18WTCH/e=1/

INITIALIZE ON STARTUP OR RESTART

NUMIT=@
TE=a,
OTRSG.
TMASS=@,
OTvVSAv=a,
0TCSAvVe@,

INITIALIZE IF THE TURBULENCE IS ON

IF(,NOT,TURB) GO TO 17
TNEG=R,

tP3sa,

8AV1=0.

TUBENG=a,

T008AvVal,

CONT INUE

00 CERTAIN INITIALIZATION ONLY DURING RESTART

IF( NOT,RESTRT) GO TO 2@
CALL CINIT

IF(TURB)Y CALL TRBERF

GO TO 3@

CONTINUE

STARYUP, CONTINUE INITIALIZATION,

OTVrE,
I0TvVaa
JDTveR
DTC=a,
I0TCcza
JOoTCan

I I A XTI Y T Y PR DL DL LAY PP L L L L L LA LA L LAl LA Ll Ll Ll Al ol i

BEGIN LOOP OVER CYCLES

Ty ey e e PR P P T LAY DL DL L L LD L L L L L L L Al L L L
CONTINUE
INITIALIZE TURBULENCE QUANTITIES

IF( ,NOT,TURB) GO TO 40
TNEGSV=TNEGSV+TNEG
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125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
14@
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
18a
181

oo o000 (e XaNal 2 Xz Xl OO0

[a¥aKal

oOOOn (s Kz Xa)

< X2 X2 23 Ka K2l

up

se

68

7@

TNEGs@,

EP1aTK+TI+TP3+TURENG

TIPaTIe(TMASSeTMASSV)AREZSIE

CONTINUE

TOLD IS THE TIME AT THE END OF THE LAST CYCLE
TOLO=T2

{F JUST FINISHING INITIALIZATION,GO OO AN EDIT FIRSTY

IF(NCYC,EQ,@) GG TO 15Q
CONTINYE

READY TO BEGIN NEXT CYCLE, INCREMENT THE CYCLE NO,
NCYCaNCYC+1

SET THE NEW TIMESTEP, SAVE THE OLD ONE IN DTLAST,
OTLASTmOT

ON THE FIRST CYCLE,SET DEFAULT OTC ANO OTV
TFC(NCYC,NE,1) GO TO 6@

OTC=DT

OTVEOT

CONTINUE

ON THE SECGND CYCLE,BOQOST DT BY A FACTOR OF i@
IF(NCYC ,NE,2) 60 TO 7@

OT=1@,+07

pDTSV=NT

CONT INUE

EXCEPT ON THE FIRST AND SECOND CYCLES,SET OT BASED ON DTV AND OTC
IF(NCYC.GE,3) DT®AMINI(DTV,0TC)

DO NOT ALLOW THE TIMESTEP TO INCREASE BY MORE THAN 25 PER CENT
OVER THE LAST CYCLE

OTFAC=1,25
DTSAMINI (DTFAC#OTSV,0T)

1F WE WILL BE DOING AN EDIT AFTER THE NEXT CYCLE,ADJUST OT TO
MAKE T EXACTLY EQUAL TO THE EOIT TIME, OTPOS8 1S OT BEFORE
ANY SUCH ADJUSTMENT, OTSV IS THE TIMESTEP SAVED FOR FUTURE
REFERENCE,

DTPCS8=0T

DTSV=OT

IFCT+0T,GT,TOUT) OTsTQUTeT
IF(OT,LT.1,EnB8) OT=],Ew8

UPOATE T




182
183
184
185
186
187
188
189
192
191
192
193
194
198
196
197
198
199
200
241
2ne
2e3
204
223
2n6
287
2a8
289
21@
211
e1e
213
214
218
216
217
218
219
22a@
221
222
223
224
225
226
227
228
229
23a
231
232
233
234
238
236
237
238

[a X9 Xo] [aNsNaXaKe)

e X e Xg)

oo OO0

OOOTTOAOOD OO ON OO0

TaT+0T
IF(OT,NE,OTRPDS) T=TOUT

LA R R A R R Ry R R R R 2222232222232 222232221211T1)

TEMPORARY PATCH FOR MYLAR BALLOON CALCULATIONS
AR R AR AN R AR AR KRR R R AR AR AR AN AR RN AR R AR AN R RN NN AR AR AR RN AR AR AN AN AR

1F(T,6T,.6) ANCa, B85
TILNG I8 ONE JF THIS 1S AN EDIT CYCLE

ILNGa@
IF(ABS(TOUT»T),LT,EM1@) ILNG=Q

SET QUANTITIES OERIVED FROM THE TIMESTEP

ROT#1,/0T7
0T02z,540T
0T08=, 128407

$553358885358535385355855558555555555555855355353855533333835S5%S3
PHASE | e EXPLICIT LAGRANGIAN PART
S S s E5ss ST Rs5538558583538 555559935 5%935595553855558388

CALL YPH1

355885388888 8358 888 5555355555585 8555555585S5983855553555558555SS
PHASE 2 = PRESSURE ITERATION
PSS Fr S SIS 5SS TS sEFESSsSESESSISSS5555585SS

CALL YPH2

3 eSS sS85 NS5 85 S5 SF855553$5555353S8355858s
PHASE 3,PART [ e CONTINUOUS REZONE
53583558535 5853588335355355353333835558583533353335333355535858858$

CALL YPH3

5S35 53883755835835553555535333553553553%53335888sS
PHASE 3,PART Il e FLUXING
§533585555335558335558555393333885585352855535555855555335555355SS

CALL YFLUX

CALCULATE AN INFORMATIVE RELATIVE GRIOeFLUIO TIMESTEP AND THE
MAXIMUM OF THE DIFFERENCE BETWEEN GRID ANO FLUIO VELOCITIES,
ALSO CALCULATE THE CENTER OF THE CELL WITH MAXIMUM
TEMPERATURE,

DTR=1,E30

VMAXge| ,El1Q

CALL STARTY

00 118 J=2,JP2

00 122 1Isi,IP}
UCIJ)sUG(TJ)YwUC(LId)
VIIJISVG(IJ)eV (1)
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240

239
24
241
242
243
244
24s
246
aur
2us
249
258
251
52
253
254
25%
256
257
258
239
260
261
262
263
264
265
266
267
268
269
27@
2714
272
273
274
275
276
277
278
279
289
281
282
283
284
285
286
287
288
289
a9a
291
292
293
294
298

(s Xake] oo o000

con

8a

93

1aa
110

129

130
140

VMAXSAMAXL(VMAX,ABS(U(IJ)),ABS(V(IJI))
IF(J NE,JTM ORI ,NE,ITM) GO TO 8@
IPJalJ+NO

IPJPEIJP+NO

XTMAX® 252 (X (YJI+XCIPJY+X(IJIPI+X(IPJIP))
YTMAX® 282 (Y(TJ)+Y(IPJI+Y(IJPI+Y(IPJP))}
CONTINUE

IF(1.EQ.IP1) GO TQ 9@

IPJzIJ+NO
IFCUCIJ)NE, B, ANO,V(IJ) NE,@,) OTRAMINI(DTR,ABS((X(IPJ)eX(1J})/U
1 (1IN, ABSCCY(IJP)eY(TJI)/V(1J)))
CONTINUE

IJzTJ+NB

1JPsIJP+NQ

CONT INUE

CALL LOOP

CONTINUE

CALL OONE

OTRz, 1*0TR

SEE IF THIS IS AN EOIT CYCLE
IFCILNG,NE,1) GO TO 120
YES, PLOT VELDCITY OF GRIO RELATIVE TO THE FLUIO,

F1YB=F1YBO
IvyBslYRO
YCONVPIYCNVLD
XCONVP2XCNVLD
FIXRaFIXRO
FIXLsFIXLO
IXReIXRO
IXLsIXLO
YLBeYB

CALL ADVI(1)
CALL VELPLT(VMAX,2)
CONTINUE

STORE U,V,AND RM INTC THEIR FINAL LOCATIONS AND ZERO RMP

CALL START
TP3a@,

00 149 J=m2,JP2
00 137 1=1,IPy
UCIJIsUP(Id)
V(IJY=VP(3J)
RMC(IJISRMP(IJ)
TP3=TP3eGZaY(1JY/RM(II)
RMP(IJ)=2,
IJulJ+NQ

CALL LOOP
CONTINUE

CALL OONE

MOVE THE PARTICLES IF THERE ARE ANY




296
297
298
299
3aa
181
la2
303
324
3nsS
k1-1.}
3a7
348
309
312
3t
312
313
314
315
316
317
318
319
32@
321
322
323
324
32%
326
327
328
329
33a
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
3sa
351
352

OO0 OO0 00 s N aXel s ¥eNe] e Xz Ral ¢ NaRp]

s Raxlel [aXeRal

[a Xa¥Xal

e NaXe]

1sa

160

17¢
18a

190

278

IF(NPT,GT,@) CALL PRTMOV

FINISH THE CYCLE (PRINTS,SUMMARIES,ETC)

CONTINUE

CALCULATE QUANTITIES TO BE USED IN AN EOIT AND FOR THE NEXT CYCLE
CALL CINIT

T2 IS THE TIME AT THE ENO QF THE THIS CYCLE

CALL SECOND(T2)

CALCULATE THE CP TIME USED PER ZONE (GRIND TIME)
XX5(T2=T0L0)*R1BJB

CONVERT POTE TO ACTUAL GRAVITATIONAL POTENTIAL ENERGY
EPOTsePOTEAGZ

COMPUTE FIREBALL OTAMETER AND AVERAGE HEIGHT

PDIAMR2 #PRITE
PAVHT= .52 (PTOP+PBOTM)

PRINT OUT CYCLE SUMMARY

00 160 IPXm6s1IFD,6

WRITECIPX,34@) NCYC,T,0T,T2,XX,NUMIT,CIRC,OTV,I0TV,JOTV,0TC,I0TC,
1 JDTC, TMAX, ITM, JTM, XTMAX, YTHAX, TGMX, 176G, JTG,PRITE,PTQP,RBOTM,POLAM
2 ,PAVHT

00 178 IPX=6,1F0,6

WRITE(IPX,380) TI,TK,EPOT,UMOM,VMOM

00 18@ IPX®6,I1FD,6

WRITE(IPX,32@) OTV,DTC

CALL OVMM(VMAX,TVM,JVM,DRMIN,DZMIN, DRMAX,0ZMAX)

00 19@ IPXa6,1FC,6

WRITE(IPX,31@) VMAX,IVM,JVM

SEE IF IT IS TIME TQO TURN ON THE TURBULENCE BASED ON TIME
IF(NCR,EQ,B,AND, T, GE,TQ) GO TO 240

NO, SEE JF IT IS TIME BASED ON CYCLES,

IF(NCYC ,NE,A,AND NCQ,EQ NCYC) GO TO 2@@

N0, SKIP TURBULENCE SEEDING,

GO TO 249
CONTINUE

YES, FLIP ON THE SWITCH,

TURB=, TRUE,
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353
354
335
356
357
358
359
360
361
362
363
364
365
366
367
368
369
378
371
372
373
374
375
376
377
378
379
380
381
382
3183
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
ucae
4ol
4@
4oy
4ed
u4ns
496
aa7
uas
ua9

oO0On o000

aAONn s e Xalal

OO0 o300

o000

21a
22@

z3a
249

2s@
268
27@

NCQeNCYC

GO GET THE VORTICITY
CALL GETOMG

INITIALIZE TUQ AND YUSYV

TuSvaa,

CUTOFFse, 1 *QMNATUQY

CALL START

00 22a Jx2,JP1

00 21@ I=1,IBAR
TEST2eTUQLI*COC(IJ)

TUG(1J)mE,

IF(TEST,GT,CUTOFF) TUQR(IJ)=TESY
TUSVERTUSV+TUQ(LIJ)«RO(TJI/RVOL(IJ)
I1J=1J+NQ

1JPalJP+NQ

CALL LOOCP

CONT INUE

CALL OONE

INITIALIZE THE PARTICLE TURBULENT OIFFUSION
INTERPOLATION TABLES

CALL TRBERF
INOICATE THAT THE TURBULENCE HAS BEEN SEEDED

00 238 1PX=z6,1F0,6
WRITE(IPX,33@) NCO,TUQI, TUSV
CONTINUE

SEE IF TURBULENCE IS ON
IF(,NOT,TURB) GO TOQ 270
YES, CALCULATE SIG AND TUS,

CALL START

0C 26@ J=a2,JP1

00 250 I=1,IBAR

TUS(1J)aTUST
SIG(IJIINLEVELATUS(IJI*SQART(2,4TUQ(IJ))
1J=T1J+NQ

CALL LOOP

CONTINUE

CALL OONE

CONTINUE

SEE IF IT 1s TIME DO AN EOIT

EOIT=, FALSE,
IF(T+EM1@,LT.TOUT) GO TO 288

YES, SET THE FLAG ANQ UPDATE OUTPUT TIME,



419
411
412
a1l
414
41s
416
417
418
419
420
421
422
423
424
42s
426
427
428
429
4%
431
432
433
434
43%
436
437
438
439
4a0
4a1
442
443
aay
448
446
quy
4us
4u9
4sa
4asy
452
453
4s4
45%
usé
4s?
458
459
u6a
461
462
46%
q6a
46%
466

(o N2 X g [a Xa¥a) o000 (aX e ¥el SO0

OO

onn

(2 2 2] o000 OO0

28a

29@

£0lta,TRYE,

TOUTsSTOUT+OTGCIDTO)

IF(T+EM1B,LT,0TOC(IDTO)) GO TD 282
TOUT=DTOC(IOTO)+0OTQ(I0TOH1)

10TG=IOTO+Y

CONTINUE

IF TURBULENCE HAS BEEN SEEDED,D0 AN EOIT
IF(NCYC,EQ,NCR) EDITs,TRUE,

IF TH1S 18 STARTUP OR THEZ FIRST CYCLE,D0 AN EOIT
IF(NCYC,LE,1) EDITa,TRUE,

IF THE ITERATION COUNT HAS BEEN EXCEEOED,DQ AN EDIT FOR
OIAGNOSTIC PURPOSES

IP(NUMIT,GE,30A8) EDIT=z,TRUE,

SEE IF THIS IS THE LAST CYCLE
LAST=,FALSE,

QUERY TTY

CALL TTYTST(IFLAG)

IFC(IFLAG,NE,3) LASTa,TRUE,
IF(T.GE,TWFIN) LAST3,TRUE,
IF(T2,GE,TLIM) LAST=,TRUE,
IF(NCYC,GE,NCLST) LASTs,TRUE,
IFC(LAST,AND,IFLAG,EQ,®) EDIT=,TRUE,
SEE IF IT IS TIME TO OUMP
OUMPz,FALSE,

IFC(LAST) OUMPm,TRUE,
IF(MOD(NCYC, JOUMP) ,EQ,@,AND,NCYC,NE,@) OUMPs,TRUE,
IF(EDIT,AND NCYC,GT,1) DUMP=,TRUE,
00 THE EDIT IF REQUIRED
IF(,NOT,EOIT) GO TO 29@

IF(FILM) CALL YPLOT

CALL YEOIT

CONTINUE

00 THE DUMP 1Ff REQUIRED

IF(DUMP) CALL YDUMP

QUIT IF THIS 18 THE LAST CYCLE
IF(LAST) RETURN

IF THIS 18 THE EOIT AFTER INITIALIZATION,IMMEOIATELY BEGIN

243



467 c CYCLE 1

468 ¢
469 IF(NCYC,EQ,@) GO TO S@
470 GO TO 3In
a7 c
472 3IPM FORMAT(IH ,2BX24HTOTAL INTERNAL ENERGY = ,{PE14,7/1H ,28X
473 1 23HTQTAL KINETIC ENERGY = ,E14,7/1H ,20@X
474 2 J1HTOTAL GRAV, POTENTIAL ENERGY = ,E14,7/1H ,2@X
47s 3 24HTOTAL RAODIAL MOMENTUM = ,E14,7/1H ,28X
476 4 23HTOTAL AXIAL MOMENTUM = ,E14,7)
477 310 FORMAT(1H ,2@X7THVMAX # ,1PE12,5,11H AT VERTEX ,21S)
478 328 FORMAT(1H ,2@8x02a,028)
479 338 FORMAT(/1H ,27HTURBULENCE SEEDED ON CYCLE ,14,13H WITH TURT = ,E12
usa 1 S5,1X1H,/71H ,5X3I3HTOTAL TURBULENCE ENERGY SEEOED = ,E12,5)
481 340 FORMAT(IH ,6(1Hx),7H CYCLE ,1S,u4H, T=,1PE12,5,5H, OT=,E12,9,
482 {1 SH, CP2,E12,5/1H ,2BX7HGRINDOS=,E12,5,8H, NUMITs,13,7H, CIRC=,E12
483 2 ,5/1H ,20X4HDTVE,E12,5,7H, IDTV=2,13,7H, JOTVa,I3/1H ,2B8X4HOTCH,
484 3 E12,8,7H, 10TC=,13,7H, JOTCs,I3/1H ,2@XSHTMAX®,E12,5,6H, [TMa,13,
48S 4 6H, JTM=,1%,8H, XTMAX®,E18,3,8H, YTMAXx,E18,3/1H ,28XSHTGMX%,E12
uae S .S5p6H, 1T7G=,13,6H, JTGx,I3/1H ,2MX5HPRITS,E10,3,7H, PTOP=s,E10,3,
487 6 7H, PBNT=,E10,3,8H, POIAM=,E13,3,8H, PAVHTs,E18,3)
u88 END
.---.-;-...--qp-----.-.n-.-.u...-.p..-'-'--p.u.---q-.-ccpq'--.----.-r-g---qq--.-..---..-wl
1 SUBROUTINE YARSRT
2 o
3 (n ROUTINE TO RESTART A YAQUI PROBLEM
4 C
5 ¢ WRITTEN BY J,L,NORTON,LASL Te3,1975
6 o
7 * L L LX) BEG!N COMOECK PARAM X LY Y]
8 COMMON/PCOM/NSCP1, ITABP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
9 1 NLCPY,NLCP4, IFLMS2
1a * eewes FNO COMOECK PARAM eweve
11 * eewew BEGIN COMOECK YSTORE woove
12 L ewewve BEGIN COMOECK YAQOIM wovew
13 OIMENSION X(1),XPARC1),R(1},YPARC1),Y (1)}, MPARC1),UC1),UG(C1),0ELSM(
14 1 1),V(1),VG(1),ROC1),STECI), MPC(1),RMP(1),RC3QC1),EC1),ETIL(1),RVOL
15 2 (1),MC1),RMCLY,VP(LY,PC1),PLCIY,UPCEIY,UTILCL),ULC1),C0C1),VTTIL(Y)
16 3 ,VLC1),ROLC1),AVXSV(1),AVYSV(1),0LSROI(1),0LSROG(1),CAPGAM(1),TUQ
17 4 €1),81G(1),TUSC1),GRRORC1),GRRDZ(1),GRROP (1), TUGVECC(1),MTIL(1),
18 5 CONCC1),CTEMP(1),ANCUC1),ANCV(1),GRIV(1),GZSVI1),X13K(1),X24K(1),
19 6 YI3K(1),Y2UK(1),XR13IK(1),XR24K(1),DKLSM(1),AREA(1)
2a * weren ENO COMOECK YAQDIM weoee
21 * ewwaw BEGIN COMOECK YARQSC roone
22 LOGICAL RESTRT,FILM,PAPER,TURB
23 REAL LAM,MU
24 c COMMON/YSC1/AASC(NSCPL)
s COMMON/YSC1/AASC(960a)
26 COMMON/YSC2/AA(1),ANC,AB, AGFAC, AGM, B0, COLAMY,CYL,0R,0T,07C,DTFAC,
27 { 0TO(1®),0T0C(1@),0T702,DT08,DTPOS,DTV,DZ,EM10,EPS,FIPXL,FIPXR,
28 2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,G2,GZP,1,1BAR,
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[aXeNaXyl [a Na¥al

[a X2 ¥a)

3 I0TC,1J,1JM,1JP, 1M1, 1IPXL,IPXR, IPYB,IPYT,IP1,1P2,15C2,18C3,1TV,

4 IUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JPU,JUNF,JUNFB2,KX1,LAM,LPB,MU,NAME(8),

{ NCYC,NLC,NPS,NPT,NQ,NQT,NGIB,NQI2,NSC,NUMIT,20RIG,0M, OMCYL,PXCONV

2 +PXL,PXR,PYB,PYCQONV,PYT,RDT,REZRON,REZS1E,RE2YN,RIBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR, T, THIRO,NCL ST, TOUT, THFIN

COMMON/YSC2/TUBL, TUST,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBQTM,
ILNG,NILNG,TPY, TUPOT,TOQSAV,TK, T, TURENG,EP1,SAV1,QLEVEL,T0,I8T,
VV,XCONV, XL,XR,YB,YCONV,YT,PTPOLO,0TSV,OTLAST,F1YBO,1YB0O,YCNVLD,
XCNVLO,FIXRO,FIXLO, IXRO, IXLO,ISVW,JSVW,QMN,QOMX, WMAX, IJNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO,TE,OTR, TMASS,0TVSAV,DTCSAV, I0TV
pJOTV, IDTC,JDTC4CIRC,TIS,POTE, UMOM, VMQM, TMAX, TGMX, ITM, JTM, ITG,JTG
s TMASSV,WMAXEF,RMINEF,TSTRTOD

COMMON/YSC2/12

COMMON/YSCU/ITAB(ITABP)

COMMON/YSC4/1TAB(103303)

COMMON/YSCS/RESTRT,FILM,PAPER,IPD,IFD

eww=e ENO COMDECK YAQSC sowve

eeewe BEGIN COMOECK YAQREQ evmme

EQUIVALENCE(CAASC(1),X,XPAR), (AASC(2),R,YPAR), (AASC(3),Y,MPAR),(
AASCC(AY,U), CAASC(S)» V), (AASC(6)Y,R0O), CAASC(T7),0ELSM,RCSQ,MP}, (AASC
(8),E,ETIL,AREA,XR13K),

CAASC(15),S1E), (AASC(16),PMB,0KLSM,RMP), CAASC(9

JsRVOL), CAASC(1B)sMpRM,VP)Y, (AABC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PUY, CAASCC13),VTIL,VL,PMY,PV),(AASC(14),0,C0,ROL),(AASC(17
Yo CAPGAM,UG)Y, (AASC(18),TUBY, (AASC(19),53G),(AASC(2@),TUS), (AASC(
21),GRROR), (AASC(22),6RR0OZ)Y, (AASC(23),0LSROI,Y13K), (AASC(24),G2SV
3o (AASC(25),0LSROG,VG), (AASC(26),GRSV), (AASC(27)+GRROP,TUBVEC,
Y24K), (AASC(28) ,MTIL), (AASC(29),CONC), (AASC(3B),CTEMP,XR24K), (
AASC(31),ANCUY, (AASC(32),ANCV), CAASC(33),AVXSV,X13K), (AASC(34),
AVYSV,X24K)

REAL M,MP,MPAR,MTIL

==vew ENQ COMOECK YAQEQ evere

ewwews ENO COMOECK YSTORE daded o d

INTEGER TAPE,AA

OIMENSION RCYCLE(3,3)

OATA (RCYCLE(I1),1I=1,9)/9%0/

OATA IEFLAG/B/

TLIMSVETLIM

[ VLI~V LV

- 0@ NOVIL W - -

SET UP NAMELIST INPUT TABLE

ASSIGN 127 TO IERRT

CaLL TABOEF(RCYCLE,6HRCYCLE, 3, TERRT)

CALL TABSET(RCYCLE,6HINTCYC,INTCYC,1EFLAG,d,0,8,3)
CALL TABSET(RCYCLE,dHTAPE,TAPE,IEFLAG,?,0,@,0)

READ THE RESTART TAPE NO, AND THE RESTART CYCLE, INTCYC==t
SIGNIFIES RESTART FROM THE LAST DUMP ON THE TAPE,

INTCYCEw]

TAPEx®

CALL NAMLST(RCYCLE,S,IEFLAG)
CHECK FQR INPUT ERRGRS

IFCIEFLAG,NE,A) CALL UNCLE(4,6HYARSRT,27,
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246

86

87

88

89

90

91

92

93

94

93

96

97

98

99
100
101
102
183
184
1es
106
107
108
109
110
111
112
113
114
118
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

(e XaXaKel s Xalal

s NaXe] [aXa el [a N elkel OO [aXaXel] OO0

(e XaRel

s NaXNe] (2 X2 2e)

1a

2n
3a

4a

E14

62

7@

1 27HRCYCLE NAMELISY INPUT ERROR)
OPEN THE INPUT OUMP FILE
CALL OPENIT(7,1)

ND ERRORS, CALL ROUTINE Y0 GET TAPE IF TAPE NO, WAS READ,
(ONLY FUNCTIONAL ON CROS/76@8)

IF(TAPE,NE,@) CALL GETTPE(TAPE)
REWINO 7
JNSCaLOCF(ZZ)=LOCF(AA)+1

READ THE NEXT CYCLE ON THE TAPE

CONTINUE
CALL SCBUFF(AA,JINSC,7,3,1,IERROR)

CHECK FOR ERRORS

IF(IERROR,GE,M) GO TO 3@

CALL UNCLE(1,6HYARSRT,18,18HSCBUFF INPUT ERROR)
CONTINUE

IF(IERROR,EQ,B) GO TO 4@

SEE IF TERMINAL OUMP RECGRD WAS FOUND

IFC(AAC1) EQ,666) GO TO 70

GC TO 2@

CONTINUE

NGO, PRINT CYCLE NGO, OF DUMP LAST READ,

00 S@ IPXr6,IFD,6
WRITE(IPX,13@) NCYC

SEE 1F LAST CYCLE IS DESIRED
TFCINTCYC,EQ,(=1)) GO TO 60
NO, SEE IF WF HAVE FOUND THE CORRECT CYCLE,

TF(NCYCeINTCYC) 60,808,118
CONTINUE

CORRECT CYCLE NOT FOUND YET, SKIP REST OF DUMP AND GG READ NEXT,
CALL RTAPE

GO 70 1@

CONTINUE

OUMP TAPE TERMINATION FQUNO, FATAL UNLESS INTCYC IS =i,
IFCINTCYC,NE, (1)) CALL UNGCLE(4,6HYARSRT, 17,1 7HEGF ON INPUT TAPE)

0.,K, OUMP WAS THE LASY DNE READ,




143
144
14%
146
147
148
149
1508
151
152
153
154
15%
156
187
158
159
160
161
162
163
164
169
166
167
168
169
17a
171
17¢
173
174
178
176
177
178

Gn TO 97
83 CONTINUE

CALL RTAPE
92 CONTINUE

(9]

¢ PRINT THE CYCLE NO,,PROBLEM NAME,AND PROBLEM TIME

«

00 102 IPXmé6,1FD,6
WRITECIPX,14@) NCYC
188 WRITECIPX,150) NAME,T

RESTART COMPLETED, SEE IF THERE ARE CHANGES TOQ INPUT VARIABLES,

OO0

CALL YINPUT
TLIMaTLIMSY

CLOSE THE INPUT OUMP FILE

OO0

CALL CLOSIT(7)
REFRESH THE CP TIME

[a XaXe]

‘CALL SECOND(T2)
RETURN

C
4 OUMP NOT ON TAPE, FATAL ERROR,
c

118 CONTINUE
CALL UNCLE(4,6HYARSRT,23,23HRESTART CYCLE NOT FOUND)
128 CNONTINUE
CALL UNCLE(4,6HYARSRT,36,36HRCYCLE NAMELIST INITIALIZATION ERROR)

132 FORMAT(1H ,6HCYCLE ,»1S,6H FOUNOD)

148 FORMAT(IH ,21HRESTARTING FROM CYCLE,1S)

15@ FORMAT(IH ,BA1B/1H ,2HT=,IPE12,5/1H )
END

MO PPN PR PP E e e P TP e YT R YN PP P e PP R PP TN TR RNT P PR TP PY PRI RT PR T IR e YR TERYeYT NP RDE

R R N VI RV R TR o

SUBROUTINE YASET

c

c ROUTINE TO GENERATE A NEW PROBLEM

¢

c ORIGINALLY WRITTEN BY A A, AMSDEN,LASL Tw3

(o MOOIFIEO AND OOCUMENTED BY J, L. NORTON,LASL Te3,1974

C

* ewoee BEGIN COMDECK PARAM emeve
COMMON/PCOM/NSCP1, ITABP, XTABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCPu4,IFLM8Z

* weewe END COMDECK PARAM eae=e

* wewee BEGIN COMDECK YSTORE eonew

* vevew BEGIN COMOECK YAQGODIM T

DIMENSION X(1),XPAR(1),R(1),YPARC1),Y(1),MPAR(1),UC1),UG(1),DELSM(
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248

15
16
17
18

22
21
22
23
24
2%
26
27
28
29
3a
31
32
33
34
35
36
37
38
39
ua
41
42
43
44
45
4e
47
us
49
5@
St
52
53
54
55
56
57
S8
59
60
&1
62
63
64
6%
66
67
68
69
7@
7

[ 20 2B BB 2

o000

O Ul B e

1
2
3
u4

1
2
3

CNEWN -

- O@NCALE W

YoV(1),VG(1),ROC1),SIEC1),MP(1),RMP(1),RCSOC1),EC1),ETIL(1),RVOL

1),MC1YRMC1),VPC1),PC1),PLCLY,UPCE),UTILC1),ULC1),COCL),VTIL(Y)

VLC1),ROLC1),AVXSV(1),AVYSV(1),0LSROT(1),0LSROQ(1),CAPGAM(1),TUQ

1),51GC1),TUSC1Y,GRROR(1),GRROZ(1),GRROP(1),TUBVEC(1),MTIL(1),
CONCC1),CTEMP(1),ANCUC1),ANCV(1),6RSV(1),6Z3V(1),X13K(1),X24K(1),
YI3K(1),Y24K(1),XR13K(1),)XR2UK(1),0KLSM(1),AREA(])

ewewwe ENO COMOECK YAQOIM ceeve

ewww= BEGIN COMOECK YAQSC socee

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM, MU

COMMON/YSC1/AASC(NSCP1)

COMMON/YSC1/AASC(96083)

COMMON/YSC2/AA(1)Y,ANC,AB,ABFAC,ABM,B0,COLAMU,CYL,0R,DT,0TC,0TFAC,
OTO(1@)'DTOC(1G)'0702'OTOB'OTPOS'OTV'OZ'ENlG'EPS'FIPXL,FIPXR'
FIPYB'FIPYT'FIXL,FIXR'FIYB'FIYT'FREZXR,GR'GROVEL'GI'GZP'I'IBAR'
1070, 1J, 1UM, 1JP, IM1, IPXL,IPXR,IPYB, IPYT,IP1,1P2,18C2,18C3,1ITV,
SUNF, IXL,IXR,IYBR,1YT,J,JBAR

COMMON/YSC2/JCEN,JP1,JP2,JP4, JUNF,JUNFO2,KXY,LAM,LPB,MU,NAME(8),
NCYC,NLC,NPS,NPT,NO,NQI,NOIB,NOI2,NSC,NUMIT,20R1G,0M,0OMCYL,PXCONV
+PXL,PXR,PYB,PYCONV,PYY,ROT,REZRQON,REZSIE,RE2YB,RIBAR,RIBJB,
FREZYT,FREZYB,ROMFR, T, THIRO,NCLST, TOUT, THFIN

COMMON/YSGC2/TUQT,TUSI,NCO, TNEG, TNEGSV,TUSV,TURB,PTQP,PRITE,PBOTM,
ILNG,NILNG,TP3,TUPOT,TDQSAV,TK,T1, TURENG,EP1,8AV1,QLEVEL,TQ,I8T,
VV,XCONV,XLsXR,YB,YCONV,YT,PTPQLD,0TSV,OTLAST,FI1YBD,1YBO,YCNVLOD,
XCNVLD,FIXRO,FIXLO, IXRO,)IXLO,ISVW, JSVW,QMN, OMX, WMAX, IJNM, T2, TLIM,
ROMFXR'ROMFYT'ROMFYB'JDUMP,TNTHRO'TE'OTR'TMASS'DTVSAV'OTCSAV'IOTV
s JOTV, IOTC,JOTC,CIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
s TMASSV, WMAXEF ,RMINEF,TSTRTD

COMMON/YS8C2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSC4/ITAB(10@0)

COMMON/YSCS/RESTRT,FILM,PAPER, IPO, IFD

wewee ENO COMOECK YAQSC meomsw

weve= BEGIN GOMOECK YAQEQD ewewe

EQUIVALENCECAASC (1), X, XPAR), (AASC(2),RyYPAR), (AASC(3),Y,MPAR), (
AASCCUI,U) ) CAASC(S), V), (AASC(6),R0), (AASC(T7),0ELSM,RC30,MP), (AASC
(8),E,ETIL,AREA,XR13K),
(AASC(15),81E), (AASC(16),PMB,0KLSM,RMP), (AASC(9
Y sRVOL)y CAABC(1@Y,M,RM,VP), CAASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PU), (AASC(13),VTIL,VL,PMY,PV), (AASC(14),0Q,CQ,ROL),(AASC(17
)+ CAPGAM,UG), CAASC(18),TUB), (AASC(19),81G), CAASC(2@),TUS), (AASC(
21),GRRORY, (AASC(22)+GRROZ2), (AASC(23),DLSROI,Y13K), (AASC(24),GZ8V
Yo (CAASG(2%),0LSR0OQ,VG), (AASC(26),GR8V), (AASC(27),GRROP,TUQVEC,
Y24K) ) CAASC(28),MTIL), (AASC(29),CONC)Y, (AASC(3@),CTEMP, XR24K), (
AASCC31),ANCUY, CAASCC(32))ANCV), (AABC(33),AVXS8V,X13K), (AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR, MTIL

es=wea END COMOECK YAQEQ epeve

eeewe ENO COMDECK YSTORE senve

ewwee BEGIN COMDECK CTAB ewewe

COMMON/CTABC/XTAB(ITABXP),YTAB(ITABYP)

COMMON/CTABC/XTAB(101),YTAB(151)

vwewe END COMDECK CTAB aveve

DATA NE/Q/

1
¢
’
(

READ THE PROBLEM TITLE




72
73
74
75
76
77
78
79
8a
81
8e
83
84
8%
86
87
as
89
9a
91
92
93
94
9%
96
97
98
99
1802
1a1
102
193
104
12%
106
1ey
178
109
1102
11
112
113
114
115
116
117
118
119
12@
121
122
123
12¢
125
126
127
128

OHOVNO o300 (e N Nal o00Nn OO0

00

o000

[aReRal

10

2n

30

4o
5@

6a

READ(S,32@) NAME

INITIALIZE THE PROBLEM VARIABLES
CALL DEFINE

READ THE INPUT VARIABLES

CALL YINPUT

CUTPUT THE PROBLEM TITLE

00 1@ IPX36,1F0,6
WRITE(IPX,32@) NAME

IF NCO,LT,B, THERE WILL BE NGO TURBULENCE
IF(NCO.LT,B) GO TO @
THERE WILL BE TURBULENCE, PRINT OUT THE INPUT QUANTITIES

C0 2@ [PXe6,1F0,6
WRITE(IPX,298) QLEVEL,TUQI,TUSI,NCQO,TQ,TSTRTO,WMAXEF,RMINEF
GO TO Sa

THERE WILL BE NO TURBULENCE, INDICATE SUCH,

CONTINUE

00 uad IPXmé6,IF0,6
WRITE(IPX,300)
CONTINUE

PRINT GENERAL INPUT VARIABLES

00 68 KT=6,1F0,6

WRITE(KT,332) IRAR,JBAR, IUNF,JUNF,JCEN,OR,D2,CYL,GROVEL,AQ,ABM,Ba,
1 KX1

WRITE(KT,34@3) MU,LAM,0OM,EP8,GR,GZ

WRITE(KT,35A) FREZXR,FRE2YT,FRE2YB,Z0RIG,YB,RE2ZY®A,REZRON,REZS]E
WRITE(KT,360) G2P

WRITE(KT,37@) T,DT,NCLST,TWFIN,PAPER,FILM

WRITE(KT,260) ANC,AQFAC

WRITE(KT,31@) IST

WRITE(KT,38R)(OTO(N),N&1,1@)

WRITE(KT,392)(OTOC(N),N=1,18)

CONT INUE

CALCULATE AND STORE PROBLEM CONSTANTS

IM{zIBAR=1

IP1s1BARSY

1P2sIBAR+2

JP1eJBAR®]

JP2aJBAR+2

JPU4cJBAR+U
RIBAR=],/FLOAT(IBAR)
RIBJB21,/FLOAT(IBAR®JBAR)
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250

129
130
131
132
133
134
138
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
138
156
157
158
159
168
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

oD [aXs XK p]

TR0 [aXs X ¥gl s NaXal (s X NaXel (e X o Ral s Ra¥e)

oy s XaXaR el

70

a8a
°a

NOIBENQ#IBAR

DMCYiml, ,=CYL

EM1Gw],Ee10

IF(FREZXR,NE,.1,) ROMFXR®1,/(1,*FREZXR)
IF(FREZYT,NE.1,) ROMFYT®],/(1,°FREZYT)
IF(FREZYB,NE,1,) ROMFYBm1,/(1,*FREZYB)

NQI 1S THE NO, OF WORDS OF OATA NEEDEO TO STORE ONE ROW, IT 18
THE SIZE OF A $SMALL CORE BUFFER,

NQI=NQ#IP}
SEE ROUTINE «STARTe FDR OEFINITIONS

18C2aNQI+t
ISC3=1SC2+¢NA1L

SEE ROUTINE eSTARTOe FOR OEFINITIONS

ITVaJP1saNQY

NSC IS THE NO, OF WOROS OF SMALL CORE IN COMMON YSC2
NSCelLOCF(Z2)=LOCF(AA)+}

NLC IS THE NG, OF WOROS OF LARGE CORE USED IN COMMON YLC1, IT
SHOULD NOT EXCEEQ THE PARAMETER VALUE,

NLCsJPU4xNQL
GO CHECLK THE LARGE AND SMALL CORE PARAMETERS
CALL PCHCK

IOTQ I8 THE SUBSCRIPT IN THE DTOC ARRAY SUCH THAT
OTOC(IOTO»1),4LT,T,LE,OTOC(ICTO)

10T0=1
TOUT IS THE TIME AT WHICH OUTPUT SHOULD QCCUR NEXT

TOUT=0TO(1)

IF(TOUT,GT,T)} GN TO 9@

CONTINUE

TOUTaTOUT+DTO(I0TO)
IF(TOUT,LE,DTOCCIDTC)) GO TO 8@
TOUT=0TOC(I0TO)

IOTOcIOTO+1

IF(TOUT,GT,T) GG TO 99

GO TOQ 7@

CONTINUE

THE TIMESTEP FOR THE FIRST CYCLE IS REOUCED BY A FACTOR OF 10
FROM THE SPECIFIED INITIAL OT

0Tz, 1407



186
187
188
189
190
191
192
193
194
195
196
197
198
199
2mn
2a1
2@2
223
204
2as
206
a7
208
2a9
210
241
212
213
214
215%
216
2117
218
219
22@
221
222
2213
224
228
226
227
228
229
234
231
232
233
234
235
236
237
238
239
eua
241
242

s XaKel oo YOO QOO [a¥a kel o000 OO

[a XaNeXal s NaRsNaNgl ann (s X 2] 2] DooO0 (s XaKy]

DTPOS IS THE TIMESTEP THAT IS POSSIBLE BASED ON STABILITY
CRITERIA, THE ACTUAL TIMESTEP OT MAY BE LESS IF IT HAS BEEN
AGJUSTED ON AN OUTPUT CYCLE SO THAT TaTQUT EXACTLY,

pTPOS=OT

OTSV 18 THE TIMESTEP FROM THE LAST CYCLE

OTSvVeOT

NCYC I8 THE CYCLE NO,

NCYC=@

COLAMU IS 1/(2/3a(22MU+LAMY)

COLAMURY S/ (LAM$MU+MUSEM1 B)

NILNG IS THE NO, OF TIMES A PARTICLE HAS BEEN STORED FOR USE IN
MAKING TIME-OEPENDENT PARTICLE PLOTS

NILNGzQ

TUNF MUST BE AT LEAST 1
TUNFaMAXB(IUNF, 1)

JUNF MUST BE AT LEAST 2

JUNFeMAX@(JUNF, 2)
JUNF028JUNF/2

IF JCEN 18 ZERO, SET IT 10 JBAR/2
IF(JCEN,EQ.B) JCEN=JBAR/Z2

GO GENERATE THE PARTICLES

CALL PRTGEN

GO GENERATE THE MESH

CALL MSHMKR

GO SET THE PLOT QUANTITIES

CALL FILMCO

1222322322322 233222222222223 8222832232323 2322222232222 22222222222 ]sd

LOCATE WHICH CELL EACH PARTICLE 1S IN IF THERE ARE ANY PARTICLES
AR AR AR R AR R AR AR R AR AR AR A RN AR AR A AR R AR R A R A NA N AR R AR AR AR R AR AR ANRRRS

IF(NPT.LE,@) GO TO 2180

ASSUMING THAT THE MESH 1S STYILL RECTANGULAR,STORE THE X AND Y
VALUES IN XTAB AND YTAB, MAKE SURE THE ARRAYS ARE LARGE
ENQUGH,
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243
2u4
24%
246
247
248
249
2@
251
2s2
253
LY
ass
2%6
287
258
259
268
261
262
263
264
265
266
267
268
269
a7@
271
272
273
274
275
276
277
278
279
288
284
282
283
284
288
286
287
288
289
29@
91
a9e
293
294
295
296
297
298
299

(s XsNeKaXg] a2 2 Xa)

OO0

(e X2 XaXsel OO0

oo

0@
11@
12a

130
140

15@
160
170
18@
19@
2aa

IF(JP2,GT,ITABYP) CALL UNCLE(4,5HYASET,21,21HYTAB ARRAY OVERFLOWED

1)

IF(IP1,GT,ITABXP) CALL UNCLEC4,SHYASET,21,21HXTAB ARRAY OVERFLOWED
1)

CALL START

0Q 122 Js2,JP2
YTAB(J)®Y(IJ)
{IF(J.6T.2) GO YO 1@
00 182 lay, 1Py
XTAB(I)=X(1J)
1JslJ+NQ

CALL LOOP

CONTINUE

INITIALIZE THE LCM ADORESS AND THE PARTICLE COUNT

IECP=1
NPPTz@

BRING IN A BUFFEReFULL OF PARTICLE OATA
LPB 1S SET IN PARTGEN

CALL ECRDCAASC,NLCP14IECP=1,LPB,I0UM)
KPs1
CONTINUE

LOCATE THE J ANO J OF THE CELL CONTAINING THE PARTICLE IN QUESTION

DO 158 J=2,JP2

IFC(YTAB(J) . GT,YPAR(KP)) GO TOQ 172

CONTINUE

DD 160 IPXmé,IFD,6

WRITECIPX,27@3) YTAB(JP2),YPAR(KP},KP

CALL UNCLEC1,SHYASET,23,23HJ OF PARTICLE NOT FOUND)
DD 183 I=y,IP|

IF(XTAB(I) .GT ., XPAR(KP)) GO TO 2@@

CONTINUE

00 198 IPXe6,1F0,6

WRITE(IPX,288) XTAB(IP1),XPAR(KP),KP

CALL UNCLEC1,SHYASET,23,23H] OF PARTICLE NOT FOUND)
CONTINUE

INCREMENT THE PARTICLE COUNT
NPPTaNPPT+1

I AND J OF CELL FOUNO, CODE IT AND STORE IN ITAB, FIRST MAKE SURE
THAT STORAGE WILL NOT BE OVERFLOWED,

IF(NPPT,GT,ITABP) CALL UNCLE(4,SHYASET,21,21HITAB ARRAY OVERFLOWED

1)
ITAB(NPPT)®(Je2)s1Pi+]my

SEE IF ALL PARTICLES HAVE BEEN PROCESSED




soa
301
382
323
3au
305
386
307
308
389
310
311
312
313
314
318
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
334
312
333
334
335
336
337
338
339
340
341
342
343
344
348
346
347
348
349
350
3181
352
353
354
355
186

o000

o0

D000

OO

21@

22@
23a@

IF(NPPT,GE.NPT) GO TO 210
No, SEE IF THE BUFFER NEEDS TO BE RELOADED,

KPEKPe3
IF(KP,LT(LPB) GO TO 14D

YES, INCREMENT THE LCM POINT ANO REFILL THE BUFFER

JeCPxlECP+LPB
GO To 13@
CONT INUE

AR AR AR AR KR AR AR AR AN RN AR KA AN AR AR AR A SRR R R R KA AR AR AAR AR AR RN
CALCULATE THE CELLeCENTERED VOLUMES (RECIPROCALS),MASSES,AND

TOTAL ENERGIES FOR ALL CELLS
AR AN R AR AR AR R RN R A AR AR AR RN A R R AN AN AR R AR AR AR AR AN R AR RN AR

CALL START

00 238 Js2,JP1

00 222 I=i1,IBAR
IPJe1J+NG

IPJPaIJP+NQ

X1wX(¢IPJ)

YiayY(IPJ)

Ri®R(IPJ)

XesX(1PJP}

Y2zY(IPJP)

R2ER(IPJP)

X3eX(IJP)

YInY(IJP)

R3IER(IJP)

XugX(1J)

Yaa¥Y(3J)

R4sR(1J)
RVOL(IJI®RB,/((RI+R2+RI+RUI &L (X1wX3) 2 (Y2uYU)w(Y]wY3)a(X2wXU)))
MCIJYIRO(TJI/RVOL(LJ)
GRROR(IJ) =R,
GRROR(IPJ)=E,
GRROR(IPJP)zE,
GRROR(}JP)=a,
GRROZ(1J)=29,
GRROZ(IPJP)=E,
GRROZ(IJP)=p,
GRROZ(1PJ)ma,
ECIJIRSIECIJU)+,1254CUCIPJY a%24UCTIPJP)I##24U(TIJP)#22+U(TJ) a%2¢+V (IPJ)
1 #2224V (IPJPI %224V (TJIP)I*22+V(IJ)222)
INESUN)

IJP=IPJP

CALL LOOP

CAONT INUE

CALL OONE

AR RN AR AR R NN RN AR AR RN AR R AR AR R AR AR R R AR KA NARR RN R RANN R RO AR
COMPUTE THE VERTEX MASSES,EXCEPT FOR BOUNDARY VERTICES,THE VERTEX
MASS 1S JUST 1/4 OF THE MASSES QF ALL THE CELLS HAVING THE

VERTEX AS A CORNER,

253




--n---""OOQQOI--.-.-'W.-'!!I.-I-.-"'-.-'pc'.g.'gp..'I'Q'Q.'I.'-..-'!----".'.'-w-..'-'.
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357
3s8
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
j8a
381
382
383
384
385
386
387
388
389
390
391
392
393
394
39S
396
397
398
399
40

Lo V00 VS g

OO0

RARARRR RN ANAN AR AR AN AR AN AR AN AR AN R RANARAR R A AR N A AR ARANRRRARRAAN RN AN AN

CALL STARTO
Do 250 JJs2,JP2
JeJPldedJ
D0 240 1lmi,1IP}
I2IP2ell
IMJg 1JeNG
IMJME L JMeNG
XXup,@
IF(I NE,IP1,AND J NE,2) XXaM(IJM)
IFCI NE,IP1,AND,J NE,JP2) XXaXX+M(1J)
IF(ILNE41,ANO,J NE,JP2) XXmXX+M(IMJ)
IF(I NE,1,AND,J NE42) XXRXX$M(IMIM)
RM(IJ)md, /XX
1Jm1MJ
248 l1JMaIMJIM
CALL LOCPO
2538 CONTINUE
RETURN

267 FORMAT(IH ,3X4HANCE, IPE12,5/1H ,1X6HAGFACE,E12,5)

27@ FORMAT(1M,12HYTAB,YPAR,KP,2E28,7,510)

283 FORMAT(1H,12HXTAB, XPAR, KP,ZEBG 7,110}

293 FORMAT(IH ,24HTHERE WILL BE TURBULENCE/1X7HOLEVELlo1P512.5/3X
1 SHTUGI®,E12,5/3XSHTUSI®,E12,5/UXUHNCOR,I5/SXIHTOR,E12,5/1H , THTST
1 E12,5/1H ,THWMAXEF®,E12,5/1H , THRMINEF=,E12,5)

3n@ FORMAT(1S5H NO TURBULENCE)

318 FORMAT(IH ,3X,4HISTa, I4)

32@ FORMAT(B8A1Q)

338 FORMAT(lxoBHIBAREIQ/SX,SHJBARBIU/BXpSHIUNFlIallXpSHJUNFSIU/SX.
1 SHJCEN=314/5X,3HOR=1PELR, 5/5X,3HOZBEL2,5/4X, 4HCYLREL2,5/8H GROVELa
2 E12,5/5%X,3HAB2E12,5/4X,4HABMRE12,5/5X, 3HBAE 2, S/QX'GHKXIFIS)

340 FORMAT(SXaBHMutlpEia S/74X, aHLAHIElz S/SX.SHOMlEla %/4X,4HEPS®RE12,S
1 /5%, INGR=E12,%5/5X, 3HGZ#E12,5)

358 FORMAT(IH , THFREZXR=,1PE12,5/1H , THFREZYT=,E12,5/1H ,7THFREZYB=,Eq2
1 ,5/1H ,1X6HZORIG=,EL12,5/1H ,4X3HYB=,E12,5/1H ,1X6HREZYPB,E12,5/
2 1H , THREZRON=,£12,5/1H4 ,THREZSJE=Z,E12,%)

368 FORMAT(4X,dHGZPuE12,5)

370 FORMAT(1H ,S5X2HT=,1PE12,5/1H ,4X3HOTE,E12,5/1H ,1X6HNCLSTE,16/1H ,
1 IX6HTWFIN®,E12,5/1H ,1X6HPAPER=,I1/1H ,2XSHFILMe, 11}

380 FORMAT(12H OTO(1e1@)24(IPE14,5)/(12X,4E14,5))

390 FORMAT(12H DTOC(1e1@)md(1PE14,5)/(12X,4E14,5))
ENOD

SUBROUTINE YOUMP
ROUTINE TO 00 A YAQUY OUMP
WRITTEN BY J,L,NORTON,LASL T®3,197%



*

weowe BEGIN COMDECK PARAM eveew
COMMON/PCOM/NSCP1, ITABP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCP4,IFLMSZ

werwe FND CLOMDECK PARAM woews
wvewwe BEGIN COMDECK YSTORE veowwe
eewee BEGIN COMDFCK YAQOIM wovow

OIMENSION X(1),XPAR(C1),R(1),YPAR(C1),Y(1),MPARC1),UC1),UGC1),DELSM(
1 1),V(1),VG(1),ROC1)I,»SIECL),MP(1),RMP(1),RCSO(1),EC1),ETIL(1),RVOL
2 (1), MC1),RMU1Y,VPC1),PCL),PLC1),UP(1),UTILC(1),ULC1),C0C1),VTIL(Y)
3 ,VL(1),ROLC1Y,AVXSV(1),AVYSV(1),DL3ROI(1),0LSROG(1),CAPGAM(1),TUG
6 (1),83G(1),TUSC1),GRRORC1),GRROZ(1),GRROP(1),TUGVEC(1),MTIL(1),

%5 CONCC1),CTEMP(1),ANCUCLY,ANCV(1),GRSV(1),GZ3V(1),X13K(1),X24K(1),
6 YI3KC1),YRUK(1),XR13K(1),XRRUK(1),0K SM(1),AREA(])

eewwy ENO COMOECK YAQOIM [ LT Y

weesw BEGIN COMDECK YAQSC ecove

LOGICAL RESTRT,FlLM,PAPER,TURB

RFAL LAM,MU

COMMON/YSC1/AASC(NSCPL)

COMMON/YSC{/AASC(960@)

COMMON/YSC2/AA(C1),ANC,AD,ABFAC,ABM,BA,COLAMU,CYL,DR,0T,0TC,0TFAC,
1 DYOC18),DTOCC10),0DTC2,DT08,0TPQS8,0TV,02,EM1B,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,F1YB,FIYY,FREZXR,GR,GROVEL,6Z,G2P, ], IBAR,
3 IOTO.IJ'IJMaIJP,IM1.IPXL.IPXR.IPYB.IPYT,IPl,IPé.ISC?.ISCBoITVo
4 JUNF,IXL,1XR,3Y8,1YT,J,JBAR

COMMON/YSC2/JCEN,JP1,JP2,JPU,JUNF, JUNFD2,KXT,LAM, LPB, MU,NAME(8),

1 NCYC,NLC,NPS,NPY,NR,NOT,NQIB,NQY2,NSC, NUMIT,ZOR1G,OM, OMCYL,PXCONV
2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIX,REZYA,RIBAR,RIBJB,

3 FREZYT,FRE2YB,ROMFR, T, THIRO,NCLST, TOUT, TWFIN
COMMON/YSC2/TUQRL,TUSI,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,

ILNG,NILNG, TP, TUPOT,TDRSAV, TK, Ty, TUGENG,EP1,8AV1,QLEVEL,TQ, IS8T,

VV,XCONV, XL ,XR,YB, YCONV,YT,PTPOLD,0T8Y,0OTLAST,FIYBD,1YBOQ,YCNVLD,

XCNVLD,FIXRO,FIXLO,IXRO,IXLO, ISVH, SV, QMN, QMX, WMAX, JNM, T2, TL 1M,

ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO,TE,DTR, TMASS,0TVSAY,DTCSAV, IOTV

s JOTV,10TC,JOTC,CIRC,)T1I8,POTE, UMOM, YMOM, TMAX, TGMX, ITM, JTM, ITG,JTG

s TMASSV, WMAXEF,RMINEF,TSTRTD
COMMON/YSC2/22
COMMON/YSCU/ITABCITABP)

COMMON/YSCU/ITAB(1B80Q)

COMMON/YSCS/RESTRT,FILM,PAPER, IPOD, IFD

eweee ENO COMOECK YAQSC wovew

wewww BEGIN COMOECK YAQEQ weonne
EQUIVALENCE(AASC(1), X, XPAR), CAASC(2),RsYPAR), (AASC(3),Y,MPAR), (

AASC(UY,U), CAASC(5)» V), (AASC(6),RO), (AASC(7),0ELSM,RC30,MP), (AASC

(8),E,ETIL,AREA,XR13K),

CAASCC15),33E), (AASC(16),PMB,DKLSM,RMP), (AASC(9

YoRVOL)Y, CAASC(1@),MpRM, VP), (AASC(11),P,PL,EP,UP), (AASCC(12),UTIL,

UL,PMX,PUY, (AASC(13),VTIL,VL,PMY,PV),(AASC(14),Q,CQ,ROL), (AASC(1Y

) CAPGAM,UG), (AASC(18),TUQ), (AASC(19),5S1G), (AASC(28),TUS), (AASC(

21),GRROR)Y, (AASC(22),GRROZ), (AASC(23),DL8ROY,Y13K), (AASC(24),GZ8V

Yo CAASC(25),0LSRO0,VG), (AASC(26),GRBV), (AASC(27),GRROP, TUQVEC,

Y2UK)» CAASC(28) yMTIL), CAASC(29)»CONCY, (AASC(3@),CTEMP, XR2UK), (

AASCC31),ANCUY, CAASC(32),ANCV)Y, CAASC(33),AVXS8V,X13K), (AASC(34),

AVYS8V, X24K)

REAL M,MP,MPAR,MTIL

weoves END COMOECK YAQEQ bl LA A4
wewew END COMOECK YSTORE Ll AL L)
INTEGER AA

S N) -

- OP®N L WA - -

255



64 OATA tP/@,/

65 c

66 ¢ PRINT TIMING FIGURE

67 o

68 CALL SECOND(TP)

69 WRITE(59,72) TP,T,NCYC

e c

71 ¢ PRINT THE TIME ANO CYCLE BEING DUMPED
72 c

7% 00 12 IPXm6,IFD,6

74 18 WRITECIPX,98) T,NCYC

75 CALL OPENIT(8,1)

76 c

77 ¢ BACKSPACE OVER THE TRAILER RECORD WRITTEN BY YHE LAST OUMP
78 C

79 BACKSPACE 8

aa c

81 c WRITE QUT THE SCM COMMON

82 C

83 JNSCeLOCF(22)eLOCFCAAY+

84 CALL SCBUFF(AA,JNSC,8,1,1, IERRCR)

83 IF(3ERROR,EQ,3) GO YO 3@°

86 28 CALL UNCLEC(4sSHYDUMP, 19, 19HSCBUFF OUTPUT ERROR)
a7 c

88 c I/0 SUCCESSFULLY COMPLETED

39 c

90 338 CONTINUE

91 c

92 c WRITE QUT THE ARRAYS FRQM LCM

93 c

94 CALL LCBUFF(P,NLC,8,1,1,1ERROR)

9% c

96 C CHECK FOR ERRORS IN LCBUFF

97 C

98 IF(IERROR,EQ,P) GO 7O sa

99 ¢

{na c LCBUFF ERROR, KILL THE RUN,

121 ¢

1n2 49 CALL UNCLE(U4,SHYOUMP, 19, 19HLCBUFF OUTPUT ERROR)
183 c

184 o NO ERRORS, CONTINUE

105 ¢

186 %3 CONTINUE

1847 o

ja8 4 SEE IF THERE ARE ANY PARTICLES

189 ¢

110 IF(NPT,LE,B) GO TO 608

111 o
112 ¢ YES, WRITE OUT THE PARTICLE ARRAYS FROM LCM,
113 c
114 CALL LCBUFF(NLCP1,NPS,8,1,1, 1ERROR)
115 IF(IERROR,NE,.@) GD YO 4@

116 c

117 c WRITE OUY THE ITAB ARRAY FROM SCM
118 ¢

119 CALL SCBUFF(ITAB, ITABP,8,1,1, IERROR)
120 IF(IERROR,NE, Q) GO TO 20

256




121
122
123
124
128
126
127
128
129
130
1314
132
133
134
135
136
137
138
139
140
141
142
143
144
148
146
147
148

[ X2 Xg] o0

(e e Xe)

s XaNg]

68

7@

sa
9a

SEE IF THERE §S ANY TIMEDEPENOENT PARTICLE OATA
JF(NILNG,LE,8) GO TO 6@
YES, WRITE IT Oyt FROM LCM,

CALL LCBUFF(NLCP1+NLCP2,2%NP1#NILNG,8,1,1, IERROR)
IF(IERROR,NE,@) GD TO 4@
CONTINUE

TERMINATE THE OUMP WITH A SPECIAL TRAILER RECORD

1JUNK=6b6

CALL SCBUFF(IJUNK,1,8,1,1,1ERROR)
IF(IERROR,NE,B) GD TO 2@

CALL SECOND(TP)

PRINT TIMING FIGURE

WRITE(S9,88) TP
RETURN

FORMATC(1H ,2@HBEGIN YDUMP AT CP 3 ,F1@,4,1H,,5X15SHPROBLEM TIME = ,
1 1PE12,5,1H, s SXBHCYCLE = , 1I5)
FORMAT(1H , 1BHEND YOUMP AT CP = ,F1@,4)
EORMAT(!H » 1SHTAPE DUMP AT T2,1PE12,5,8H, CYCLE=,IS)
NOD

LA A LA L AL A A L LA A A dd A Al d Al Rl A Al R L XL A A4 2 IR IR Il TSI TR R ETYEYY RY Y  y Y)

OOV E NN

2OVOOCTOOD

» »

SUBROUTINE YEOITY
ROUTINE TO PRINT FULL LISTING GF YAQUI MESH QUANTITIES

ORJGINALLY WRITTEN BY A A AMSCEN,LASL Te3
MOOIFIED AND OOCUMENTED BY J,L,NORTON,LASL Te3,1974

ewewe BEGIN COMOECK PARAM T
COMMON/PCOM/NSCP1,1TABP, ITABXP, ITABY®, IPFB,NP{,NP2,NL.CP1,NLCP2,
1 NLCP3,NLCPU,IFLMSZ

vewvee ENDO COMOECK PARAM eosww
wewwe BEGIN COMOECK YSYORE wecew
eweew BEGIN COMDECK YAQOIM wesws

DIMENSION X(1),XPARC1),RC1),YPARC1),Y(1),MPARC1),U(1),UGC1),DELSMC
1),V(1),V6(1),RO(1),SIEC1),MP(1),RMP(1),RCSQC1),EC1),ETILC1),RVOL
C1)aMC1) RMCL),VPUL) o PC1) o PLCIY,UPCTY,UTILCI),ULCL),COC1),VTILCY)
sVLC1),ROLC(1),AVX8V(1),AVYSV(1),0LSROX(1),0L8R0Q(1),CAPGAM(1),TUR
(1),S16¢1),TUS(1),GRROR(1),GRR02(1),GRROP (1), TUGVEC(1),MTEL (L),
CONC(1),CTEMP(1),ANCUC1),ANCV(1),GRSV(1),628V(1),X13K(1),X24K(1),
YI3K(1),Y24K(1))XRIIKC1)pXR2UK(1),0KLSM(1),AREAC])

wveonve END COMDECK YAROIM weown

eswwe BEGIN COMDECK YAQSC evoww

O N Ul NS e

257



258

23
24
25
26
27
28
29
3a
31
32
33
34
1%
36
37
38
39
ya
a1
42
a3
44
us
46
47
48
49
sa
51
52
53
sS4
58
56
57
58
£9
60
61
62
63
64
65
66
67
68
69
74
71
72
73
74
75
76
77
78
79

OO0 (2N 2 XaXa)

LOGICAL RESTRT(FILM,PAPER,TURB
REAL LAM,MU
COMMON/YSC1/AASC(NSCPY)
COMMON/YSC1/AASC(9600)
coMMON/YSCE/AAtl),ANC,AG,AGFAC,AGM,BG,COLAMU,CYL'DR.DT,OTC.DTFAC,
{ 0TO(1@),DTOC(1a),0T02,0708,DTP0O8,DTV,D2,EM18,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,F1YB,FIYT,FREZXR,GR,GROVEL,GZ,GZP,1, 1BAR,
b ) IOTO'IJ'IJMOIJP:IM!,IPXLoIPXR'IPYB,IPYT,!Pl}IP?,ISC?:XSCB'!TV'
4 IUNF'IXL:IXR'IYB,!YT'J'JBAR
COMMON/YSC2/JCEN, JP1,JP2, JPU4, JUNF, JUNFO2,KXT,LAM,LPB,MU,NAME(B),
1 NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NQI2,NSC,NUMIT,ZORIG,OM, 0MCYL,PXCONV
2 ,PxL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,REZY3,RIBAR,RIBJS,
3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN.
COMMON/YSCE/TUOI,TUSI.NCO,TNEG,TNEGSV.TUSV.TURB,PTOP,PRITE,PBOTM,
1 ILNG,NILNG,TPY,TUPOT,TDQSAV, TK,TY, TUQENG,EP1,8AV1,QLEVEL,T0,18T,
2 VV,XCONV,XLsXR,YB,YCONV,YT,PTPOLD,DTSV,OTLAST,FIYBO,1YBO, YCNVLD,
3 XCNVLD,FIXRO,FIXL0,IXRO, IXLD, ISVW,JSVW,QMN,QMX, WMAX, JNM, T2, TLIM,
4 ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRO, TE,OTR, TMASS,0TVSAV,0TCSAV, IDTV
S aJDTV,!DTC,JOTC-CIRCpTIS,POTE.UMOM,VMOM,THAX,TGMX'ITM'JTM,ITG,JTG
6 o TMASSV,WMAXEF,RMINEF,TSTRTOD
COMMON/YSC2/22
COMMON/YSCU/ITAB(3ITABP)
COMMON/YSC4/1ITAB(1000)
COMMON/YSCS/RESTRT,FI1LM,PAPER, IPD,IFD
eweee END COMDECK YAQGSC ceoww
ewe=w BEGIN COMOECK YAQGEG ewewe
EQUIVALENCECAASC(1),X,XPAR), CAASC(2),R,YPAR), (AASC(3),Y,MPAR),(
AASCC4),U), CAASC(S), V), (AASC(6),RD), (AASC(T),0ELSM,RC80,MP), (AASC
(8),E,ETIL,AREA,XR13K),
(AASCC15),S3E), (AASC(16),PMA,DKLSM,RMP), (AASC(9
YpRVOLY, (AASC(13),M,RM,VP), (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PUY, (AASCC13),VTIL,VL,PMY,PV), (AASC(14),0Q,C0,R0OL), (AASC(17
Y, CAPGAM,UG)Y, CAASC(18),TUQ), (AASC(19),8IG), (AASC(2@),TUS),(AASC(
21),GRROR), CAASC(22)yGRROZ), (AASC(23),DLSRDI,Y13K), (AASC(24),GZ8V
Y, CAASC(25) ,OLSROO,VG), (AABC(26),6RSV), (AASC(27),GRROP, TUQVEC,
Y24K) ) CAABG(2B),MTIL), (AASC(29),CONC)Y, (AASC(3@),CTEMP,XR24K), (
AASG(31),ANCU), CAASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)
REAL MsMP,MPAR,MTIL
eswvwe ENDO COMDECK YAQEQD sewcw
wewee ENO COMDECK YSTORE LA deld
EQUIVALENCE(TEST,ITEST)
DATA TP/Q,./
OATA INDEF/1777232002830347777778/
CALL SECOND(TP)
WRITE(S9,128) TP

O D®BOCRE WN - -

ALLOW 60 LINES PER PAGE OF DATA, SET THE COUNT TO FORCE A
TOPeQFePAGE HEAOING FIRST THING

LINESF®99
'Y321123221212222111222311217111772271%322212232322332332112322132232223222}]
TEMPORARY PATCH FOR OUTPUTTING VORTICITY

I 2222033223332 22 2131111112272 223223712222333332223232222222222222)]
IF(,NOT,TURB) CALL GETOMG

CALL STARTY

00 10a J=1,JP2




8a
81
82
83
8d
8s
86
8?7
88

90

91

92

93

94

98

96

97

98

99
180
181
182
173
184
1@5
126
187
188
189
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

OO0 a0 o000

[aXaNe]

10

2a
ia

49

1

60

7@

80 WRITECIPX,178) I,J,XCIJIM),YCIJIM),UCTIIMI,V(EJIM),BIECTIJM),ROCIIM),

9@
100

00 92 Ix1,IP1

SEE IF A HEADER NEEDS TC BE PRINTED
IF(LINESF,LT.68) GO TG 3@

YES, RESEY THE LINE COUNT,

LINESF=@

PRINT THE HEADER

Do 2a& IPXx=IPOD,IF0,6
WRITE(IPX,14@) JNM,NAME,T,NCYC
IF(TURB) GO TO 1@
WRITE(IPX,15Q)

60 70 20

CONTINUE

WRITE(IPX,160)

CONTINUE

CONTINUE

IPJM=1JM+NO

IpJslJ+NQ

bDza,

PRM=x@,

PRV=@,

IF(TURB) GO TO 68
TESTERM{IJIM)

IFCITEST EQ,INDEF)Y GO TQ 44
IF(TEST ,NE,B,) PRM=1,/TESTY
CONTINUE

TESTERVOL(IJIM)
IF(ITEST.EQ,INDEF) GO TO S@
IF(TESY NE,3,) PRVE],/TEST
CONTINUE

OxCONC(TJM)

1223223332323 1221223323222 322222322322 283 22332222222 222 222222222 2d )

TEMPORARY PATCH FOR ODUTPUTTING VORTICITY
AAANA KRR AR AR AR AR AN A AR RN R AR A AN AR RN RN A RN AR AN RN R AR AR RN AR AR A RS

PRMxCQ(IJM)

G0 TO0 7@
PRVeTUS(IJM)
DuCONG(TJIM)
PRMgTUQ(IJM)
CONTINUE

DO ad IPX.IPO,IFD,b

1 PRY,0,PRM,P(1JM)
LINESFuL INESF+1

1JalPy

1JM=IPJM

CALL LOOP

CONTINUE

IF(NOT,FILM) GO TO 110
FlYBaFIYBO

1YBsIYBO

YCONVRYENVLO
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137
138
139
140
141
142
143
144
145
146
147
148
149
152
151
152
153
154
155
156

11@

120
13@
140
1%@

160
170

XCONVEXCNVLD
FIXREFIXRO
FIXLaFIXLO
IXREIXRO
IXL=eIXLO

CALL AOV(1)
CONTINUE

CALL SECOND(TP)
WRITE(S9,138) TP
RETURN

FORMAT(iH ,20HBEGIN YEQOLIT AT CP = ,F10,4)
FORMAT(IH ,18HEND YEDIT AT CP 3 ,F1@,4)
FORMAT(1HY,A13,8A18,3X2HTR, 1PE12,5, 1 X6HCYCLER,IS)

FORMAT (1H ,2X1HI,3X1HJ, 6X1HX, 1@X1HY,18X1HU, 18X1HV,9XIHSIE, 8XIHRHQ,
1 BXIMVOL,9X1HC,9XIHVTC,8X1HP)

FORMAT (1H ,2X1HT,IX1HJ,6X1HX,18X1HY, 1@8X1HU, 18X1HV,9X3HSIE, 8XIHRHO,
1 8XU4HSCAL,9X1HC,9X1HQ, 1AX1HP)
EORMAT(1X.13p1Hlep10(1XalPElﬁ.3))

NOD

LA A Al B A A d L A d A L A A A AL A A A A A A A ] L A A0 A A Al Al Il Il Al Al Il Idl Al Xl d Il L) Ll

[+ I R B RV VR

FTOOON

SUBROUTINE YEXIT(IABORT)
YAQUI ERROR RECOVERY ROUTINE
WRITTEN 8Y J,L,NORTON,LASL Te3,197S

CALL EXIT
END

LA A A A A A A A d A4 A A A Al A A LA A A A Al I 2l T 22 R Lld LI T Y I AL X T I 2 XTI 0l XX Xt t])
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WME W QO®NO UL N -

»R2O0O00CDOQOTOO

SUBROUTINE YFLUX

ROUTINE TO FLUX MASS,MOMENTUM,AND ENERGY JF THE GRIO VELOCITY 18
NOT EQUAL TO THE FLUID VELOCEITY

ORIGINALLY WRITTEN BY A A AMSOEN AND HANS RUPPEL,LASL Te3}
MODIFIED BY J,L,NORTON,LASL Te3,197%

wevee BEGIN COMOECK YSTORE sewew

wev=w BEGIN COMOECK YAQOIM sewrpe

OIMENSION X(1),XPARC1),R(1),YPARCLI),Y(1),MPARC1),UC1),UG(1),0ELSM(
1 1),V(1)»VG(1),ROC1)»SIE(L1I,MP(1),RMP(1),RCSBC1),EC1),ETIL(1),RVOL
2 (1)) MO1),RMU1),VP(1),PC1),PLCLY,UPCL),UTILCL),ULCE),COCLY,VTEILCY)
3 ,VLC1),ROLCY),AVX8V(1),AVYBV(1),0L8ROI(1),0L8ROQ(1),CAPGAM(1),TUQ
4 (1),8316(1),TUS(1),GRROR(1),GRROZ(1),GRROP (1), TUGVEC(1),MTIL(1),




§ CONCC1)»CTEMP(1),ANCUC1),ANGV(1),GR8V(1),628V(1),X13K(1),X24K (1),
6 YI3K(1),Y24K(1),XR13K(1),XRRUK(1),0KLE8M(1),AREA(])

weewe ENO COMOECK YAQOIM weeve

weves BEGIN COMOECK YAQSC wopow

LOGICAL RESYRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(9608)
COMMON/YSC2/AA(1),ANC, A, AGFAC,AGM,B3,COLAMU,CYL,DR,0T,DTC,0TFAC,
1 DTOC18),DTO0C(1@),0T02,0708,01P08,07V,0Z,EM18,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FI1YB,FIYT,FREIXR,GR,GROVEL,GZ,GZP,1,IBAR,
3 IOT0,IJ,1JM, IJP,IML, IPXL, IPXR, IPYB, IPYT,IP1,IP2,18C2,18C3, 1TV,
4 IUNF,IXL,IXR,3Y8,1YT,J,JBAR

COMMON/YSC2/JCEN,JP1,JP2,JPU, JUNF,JUNFO2,KXI,LAM,LPB, MU, NAME(8),

1 NCYC,NLC,NPS,NPT,NO,NQI,NQIB,NOI2,NSC,NUMIT,2Z0RIG, OM, OMCYL,PXCONV
2 +PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSIE,REZYE,RIBAR,RIBJB,
3 FREZYT,FREZYB,ROMFR,T,THIRO,NCLST, TOUT, TWFIN
COMMON/YSC2/TUQL, TUSI,NCQ, TNEG, TNEGSV,TUSV, TURB,PTOP,PRITE,PBQTM,
ILNG,NILNG,TP3, TUPOT,TOO8AV,TK, T, TUBENG,EP1,8AV1,QLEVEL,TQ,IST,
VV,XCONV,XLeXR,YB,YCONV,YT,PTPCLO,0TSV,0TLAST,FIYBO,IY80,YCNVLD,
XCNVYLD,FIXRO,FIXL 0, IXRD, IXLOD, ISVW, JSVW,QMN,QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO, TE,DTR, TMASS,DYVSAV,DTC8AV, 10TV
»JOTV, 10TC,JOTC,CIRC,T1IS,POTE,UMOM, VMOM, TMAX,TGMX, ITM, JTM, ITG, JTG
¢+ TMASSV, WMAXEF,RMINEF, TSTRTO

COMMON/YSC2/22
COMMON/YSCU/ITAB(ITABP)
COMMON/YSCuU/ITAB(1003)
COMMON/YSCS/RESTYRT,PILM,PAPER, 1PD, IFD
wee=e END COMDECK YAQSC ceo e
ewews BEGIN COMOECK YAQEQ eveee
EQUIVALENCE(AASC(1),X,XPAR), CAASC(2),Ry)YPAR),(AASC(3),Y,MPAR), (
AASC (U U), CAASC(S)» V), CAASC(6),R0), (AASC(T7),0FELSM,RCSQ,MP), (AASC
(8),E,ETTIL,AREA, XR13K),

CAASCC15),31E), (AASC(16),PHB,DKLEM,RMP), (AASC(S

Y»RVOL) » CAASC(18),M)RM, VP), CAASC(11),P,PL,EP,UP), (AASCC12),UTIL,
UL,PMX,PUY, CAASCCI3),VTIL,VL,)PMY,PV), (AASG(14),0,C0,ROLY, (AASC(17
Yo CAPGAM,UG)Y, CAASC(18),TUQR), (AASC(19),51G),(AASC(28),TUS), (AASC(
21),GRROR), (AASC(22),GRROZ), (AASC(23),0LSROI,Y13K), (AASC(24),GZSV
Yo (AASC(25),DL8ROQ,VG), (AASC(26),6R8V), (AASC(27),GRROP, TUQVEC,
Y24K), CAASC(28),MTIL), (AASC(29),CONC),(AASC(3@),CTEMP,XR24K), (
AASC(31),ANCU)Y, CAASC(32),ANCV)Y, CAASC(33),AVXEV,X13K), (AASC(34),
AVYSV, X24K)
REAL M,MP,MPAR,MTIL
wewew END COMDECK YAQEQ eovee
ewewew END COMDECK YSTORE povee
ewewe BEGIN COMDECK PARAM weere
COMMON/PCOM/NSCP1, ITABP, ITABXP,ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
{ NLCP3,NLCP4,1PLMSZ

wvense ENO COMOECK PARAM eeoswe

ewwee BEGIN COMDECK ASTORE ponre

COMMON/ASTC/AT(102@),FT(130)

DIMENSION IX1€1),2Iv1C1),IX2C¢1),1Y2(¢1),XCOC1),YCOC1),CONCY)
EQUIVALENCE(AT, IX1), CAT(2),1X2), CAT(3),TY1), CAT(U),IY2), (AT(S),XCO
1 Ve CAT(9),YC0),(FT,CON)

wewsws ENO COMDECK ASTQORE eneve

0TC=1,E30

CALL START

O ST -

— OP AU L& W -
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- o e o o e
- o o o o e e
LA B N R I V]

00 S5a J=m@,Jri

DO 4a I=i, IBAR

IMJInlJeNQ

IPJalJ+NO

IPJPuIJP+NQ

X18X(IPJ)

YisY(IPJ)

RisR(IPJ)

X2eX(IPJP)

Y2sY(IPJP)

R23R(IPJP)

X3zX(1JP)

Y3sY(1JP)

R33R(IJP)

XysX(1J)

Yaay(lJ)

R4=R(1J)

UL1suL (IPJ)

VLisVL(IPJ)}

UL2sul (IPJP)

VL2sVL(IPJP)

UL3sUL(IJP)

VL3sVL(IJP)

UL4aUL(TId)

VLUsVvL(IJ)

UDIsUG(IPJ)eB,Sa(ULI+UCIPJ))

VD1aVG(IPJ)e@ ,Sa(VLI+V(IPI))

U02sUG(IPJP)=a,8a(UL2+U(IPJP))

VD2aVG(IPJP)Ywa Se(VL2+V(IPJP))

UD3SBUG(IJP)e@,Sa(UL3+UCIJP))

VO3aVG(IJP)e@, 54 (VLI+V(IJP))

UDUzUG(IJ)eB ,Sa(UL4+UCTII))

VOoU4=VG(IJ)wB,Sa(VLU+V(IJ))
X12-X1wX2

X23ax2eXy

X34xXJeXYy

X4isX4eX1

Ye1zY2eYl

Y323Y3eY2

Y43mYlde¥Y3

YidzYleYd

YiisyY3eyYl

Ri2mR{+R2

R23R2+RY

R34=RI+RY

R41=R4U+R]

uiesyLis+uL2

u23sUL2+UL3

U34aUL3I+ULY

UdatasUL4+ylL 1t

Videviisvie

V23uviLa+Vid

V3i4sVL3I+V0 4

VatevL4d+VLY
S,252RVOL(IJIA(RI2a(UI2#AY21+VI2aX12)+R2I (U232 Y324V23I2X23)+RIU(

1 u3a-vasov3a-x3a)oaa1-tuaitvxaovaiaxaia)
VOLRaVOLTaVOLL=1,/RVOL(IJ)




130
134
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
16a
151
152
153
154
158
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
17S
176
177
178
179
180
181
182
183
184
188
186

{a

20

3a

ua
sSa

62

7@

8a

IFCT,NE,I8AR) VOLR®1,/RVOL(IPJ)

IF(J,NE.JP!) VOLTs1,/RVOL(TIJP)

IF(1.80,1) GO TO 69

FLseFR

ALme AR

IF(J.EQ,2) GO TO 70

FBeeFT(1)

AB=eAT(I)

FREDTO82R124((UD14U02)2Y214(VO1+VD2)2X12)

ARBAGMASIGN(1,,FR)+BAxY4 ,#FR/(VOLR+VOLC)
FT(I):OTOG‘R?}*((UDZ*UDB)*YS?*(VDZQVOS)‘XZ!)

AT(TYZABMASIGNCL, ,FT(E))+BA%Y  #FT(T)/(VOLT+VOLC)

XXSAMAX1(ABS(FB), ABS(FR)'ABS(FT(I)) ABS(FL)}
OTCSAMINl(DTCpDTPOS'AOPAC/(XXQRVOL(IJ)QDTPOS'ABS(D)*EM!G))
IF(OTCSAV,NE,OTC) I0TC=!

IF(OYCSAV,NE,OTC) JOTCmJ

DTCSAV=0TC
MP(IJ)SMTIL(ZJ)aVOLC+FRA( (] ,*ARY*ROLCIJI+(1,+ARY2ROL(IPJ)IISFT (L) 2(
1 (1,@ATC(I)IAROLCIIIFCL4+ATCL))IAROLCIJPYI#FLAC(1,=ALIRROL(IJI+C(1,+
2 ALY*ROL(IMJ))I+FB#((1,9ABYAROLC(TIJI)+(1,+4ABYAROLC(IIM))
ROEQROCIJISETILC(IS)
SIE(IJ)m1,/MP(3J)*(ROE#VOLC+FR#((1,«ARIARCE+(1,+AR)ARQ(IPJI*ETIL(
1 IPJ))QFT(I)‘((1.'AT(I))*ROEQ(1 QAT(I))wRO(IJP)tETIL(IJP))OFL*((1.

2 =AL)YsROE+(1, QAL)*RO(IMJ)'ETIL(IMJ))OFBt((1.'A3)tROEf(1 +AB)2RQ(
3 IJM)tETIL(IJM)))

IF(.NOT,TURB) GO TO 32

RNOQ=RO(IJI®TURCLS)
TUQGVEC(IJ)®1,/MP(IJI*(ROGAVOLC+FR2((1,=AR)*ROQ+(1,+ARY*ROCIPJI2TUO
1 (SPJUYISFT(IIR( (1, @AT(2))I*ROQ¢(1,+AT(I)IAROCIJPIATURCLIJIP)I+FLA((Y,
2 @ALI*RO0+ (1, +ALYXROCIMIIATUQ(IMI))I+FBA((1,9AB)*ROQ+(1,+ABY*RO(IJM
3 INTUGCIJIMY))

CONT INUE

ROQaCONC(IJ)
CTEMP(3J)SVOLCAROO+FR2((1,wAR)*ROQ+(1,+ARI*CONC(IPJ)I+FT(I)I%( (],
1 AT(I))I%RO0B+ (1, QAT(I))*CONC(IJP))*FL‘((1.'AL)*ROQ*(1 +ALY=CONC (IMS
Q ))OFBt((1.-A8)*R000(1.0‘3)'CONC(IJM))
CTEMP(IJ)=CTEMP(TIJ)2RVOLCIJ)
?Xogth)le./((RloRéﬁR}oRﬂ)'((Xi-x;)t(YE-Y&)-(Yl-YS)t(xzcxa)))

21pP

1JPs1PJP

IJMa1JM+NQ

CALL LOOP

CONTINUE

CALL OONE

GO To 8@

FLeOTOBARIYx ((UDI+UDUI YU+ (VOI+VOU) 2 XIY)

ALSAGMASIGN(1,,FLI+BB22 «FL*RVOL(1J)

GO 7O 1@

FBDTO84R41I&a((UOL+UDL)2Y 14+ (VDU+VDL)IAXYUYL)

ABSABMASIGN(1,,FB)Y+BBx2 ,*FBaRVOL(IJ)

GO TO 2@

CALL 8TART

b0 112 Js2,JP

00 188 I=1,IBAR

RO(1J)=MP(IJ)aRVOL(TJ)

CONC(IJ)=CTEMP (L)

IF(J.EQ,2) ROCIJUMINROL(IJM)

263



187 IF(4NOT,TURB) GO 10 %@

188 TUR(CTIJ)STUBVEC(3J)

189 IF(TUQCTIJ) LT.8,) TNEGATNEG¢TUQ(IJ)*RO(IJ)/RVOL(IJ)
198 IFCTUOCLSY LT,B,) TURCIJ)=a,

191 93 CONTINUE

192 IF(J,EQ,JP1) RO(IJPIBROL(IJP)

193 IF(1.EQ,IBAR) RO(CIJ+NR)IBROL(IJHND)
194 IJM=TJM+NQ

19% IJPalJP+NG

196 1@ TJz21J+NO

197 CALL LOOP

198 118 CONTINUE

199 CALL OONE

2083 CALL 8TARTD

201 00 138 JJ=2,JP2

202 JaJPUyeJJ

223 b0 12@ XI=i,1Pt

284 InlP2el!

20s IMJalJeNQ

286 IMJMEIJMeNQ

27 XXm@,

208 TFCILNE,IP1,ANO,J,NE,2) XX=MP(IJM)
289 IF(IJNEGIPL AND,J NELJP2) XXmXX+MP (I1.])
21@ IFCINE 1,ANDJ NE,JP2) XXmXX+MP(IMJ)
211 IFCI NE 1 ,AND J4NE,2) XXIXX+MP(IMJIM)
212 RMP(IJ)®md4, /XX

213 TJsIMy

214 128 IJMsIMJIM

21s CALL LOOPO

216 138 CONTINUE

217 CALL START

218 00 150 J=m2,JP2

219 00 140 1={,3IP1

220 XXERMP(IJ)/RM(1J)

221 UP(IJ)mxXaUL(1J)

222 VPCIJ)axXavi(1J)

223 140 IJ=mlJ+NO

224 CALL LOOP

225 190 CONTINUE

226 CALL OONE

227 CALL START

228 D0 26@ Jm2,JP!

229 00 25¢ Iaf,IBAR

236 IPJxlJ+NO

231 IPJPRIJP+NQ

232 X13X(1PJ)

233 YiaY(IPJ)

234 RimR(IPJ)

235 UL1aUL(IPJ)

236 UG1sUG(IPJ)

237 ViiavL (IPJ)

238 VGisVG(IPJ)

239 X2sX(IJPJP}

240 YesY(IPJP)

241 R28R(IPJP)

2ue UL2sUL(IPJP)

243 UG2sUG(IPJP)
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_244
24s
246
247
eus
249
250
251
252
253
254
25%
256
257
258
259
268
261
262
263
264
265
266
267
268
269
274
271
272
273
274
275
276
277
278
279
28a
2814
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
3I0a

160
170
188
19a

272

214

229

23a
24a

vi2avL(IPJP)

VG2aVG(IPJP)

X3sX(1JP)

Y3isy(1JP)

R3IsR(1JP)

UL3=UuL(1JP)

UG3aUG(TIJP)

VL3avL(TIJP)

VG3sVG(IJP)

X4nX(1J)

YasrY(1J)

RYsR(IJ)

UL4sUuL(lJ)

UGU3UG(LJ)

VLdavi(3lJ)

VG43zvG(1J)

XX20T082ROL(1J)

UL13mB,Sn(ULI+ULI+UCIPJ)IS*UCLIJP)Y)
VL13z8,5«(VLI+VLI+V(IPJI+V(TIJP))
UL24ad,5+(UL2+ULU+UCIPJIPY+UCTJ))
VL24=a,%(VL2+VLUsV(IPJPI+V(TIJ))
FI3RXXA(RI+RIIw((UGLI+UGI»UL13)IA(Y3eY1)+(VG1+VG3wVL13)a(X1wX3))
F24aXX# (R2+RUI 2 ((UG2+UGU=UL24) 4 (Y2wYU)+(VG2+VLLeVL2U) 2 (XdwX2))
FMisF2U4xRMP(IPJ)

FM28F 1 34RMP (IPJP)

FMIBF2U4xRMP(1JR)Y

FMUaF{IsRMP(1J)

XCBa25¢(X14X24¢X24X4)

YCR, 252 (Y1+Y2+4Y34Y4)

UCs, 25+« (UL13+UL24)

VE8, 23+ (VLI3+VL24)

UGCs , 25+ (UG1+UGR+UG3+UGY)

VGCm 254 (VG1+VG2+VGI+VGAY)

UGCUC=2YGCeUC

VGCV(CaVGCeV(

AzUGCUCA (Y3wY1)+VGCVCA(X1eX3)

BzUGCUCA(YUeY2)4+VGCVLA(X2wXU)

IF(A) 169,180,178

IF(B)Y 238,220,220

IF(B)Y 218,208,200

1IF(B) 218,198,200

WaH=a,S

GO TO 240

Ha1i,
WNE((Y3oYC)2UGCUCH(XCoXI)IAVGCVLI/((Y3eY2)#UGCUCH (X2 X3)*VGLVCL)
GO TO 244

Wai,
HE((YCeY1)AUGCUCH(X1oXCI2VGCVC)/((Y2eY1)2UGCUCH+(X1wX2)2VGCVC)
GO TO 248

We@,
He((YCoYU)AUGCUCH(XUwXLIAVGLVC)/((Y3eYUd)aUGCUCH(XUmXI)2VGTVLE)
60 TO 240

He@d, .

W ((YCoYU)2UGCUTH+(XUeXCIXVEEVL)/((Y1oYUIRUGCUCH(XU=X1)2VGLVC)
OMWE1 oW

OMHE] ,oH

UBSWaHAUL2+OMWaHAULI+WaOMHAUL 1+OMWNAOMHAULY
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381
a2
323
a4
32
306
3a7
308
3a9
318
3
312
313
314
315
316
317
318
319
320
321
322
323

o000

250
26a

VEBRWAHAVL2+OMWAHAVL I+ WAOMHaV 1 +OMWROMHaVL Y
ALTERAGHBAR(ABS(F13)ABS(F24))aRVOL(TIJ)/ROL(TJ)
XX3(],*ALTEY*UC+ALTE=UB
UPCIPJIRUP(IPJ)eFMLaXX

UP(IJP)YBUP(IJP) +FMInXX
UPCIPJPIBUP(IPJP)eFM2AXX
UP(IJIBUP(IJ)+FMynXX

XXE (1, «ALTE)«VC+ALTE2VB
VP(IPJ)YSVP(IPJ)eFM aXX
VP(IJP)BVP(IJP)+FM3aXX
VP(IPJPIRVP(IPJP)eFM2aXX
VP(IJ)sVP(1J)+FManXX

1J=1PJ

IJPrIPJP

caLL LDOP

CONTINUE

CALL OONE

GO SET THE BOUNDARY CONDITIONS
CALL BC(3)

RETURN
END

P PP T RN E P TP PP PP PPN AP EE R P PPN IR P C R R PO P TP P PO P NP RO PP YR PR PP IRV PP PIR RO T PIN PRI ENPIIRERe
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OO MO ULE WM -

200000

» »

SUBROUTINE YINIT

ROUTINE TO INITIALIZE THE CODE
WRITTEN BY J,L,NORTON,LASL Te3,1974
==wwe BEGIN COMOECK PARAM evewe

COMMON/PCOM/NSCPY, ITABP, JTABXP, ITABYP, IPFB,NP{,NP2,NLCP1,NLCP2,
1 NLCP3,NLCP4, IFLMSZ

evse=w ENO COMDECK PARAM coewe

wewee BEGIN COMDECK YSTORE eecew

evenwe BEGIN COMDECK YAQOIM eomwe

OIMENSION X(1),XPARC1},R(C1),YPAR(C1),Y(1),MPAR(1),UC1},UG(1),DELSM(
1 1),V(1),VG(1Y,ROC1),SIECT1),MP(1),RMP(1),RC8Q(1),EC1),ETILC(1),RVOL
2 C(1),MC1),RMCL),VP(1),P(1),PLL1),UPCI)H,UTILC1),ULC1),COC1),VTIL(Y)
3 SVLC1Y,ROLCIY,AVXSV(1),AVYSV(1),0LSROI(1),DLSROQ(1),CAPGAM(1),TUQ
4 (1),81G¢1),TUSC1),GRRORC1),GRROZ(1),GRROP(1),TUGVEC(1),MTIL(1),
S CONCCY1)Y»CTEMP(1),ANCUCT),ANCV(1),GRSV(1),G6Z8V(1),X13K(1),X24K(1),
6 YI3K(1),Y208K(1),XRI13K(1),XR2U4K(1),DKLEM(1) ,AREA(T)

wewre END COMOECK YAQDIM woeve

ew=we BEGIN COMOECK YAQSC so=ve

LOGICAL RESTRY,FILM,PAPER, TURE

REAL LAM,MY

COMMON/YSC1/AASC(NSCP1)

COMMON/YSC1/AASC(96@0)

COMMON/YSC2/AA(1),ANC,AQ,ABFAC, ABM,B&,COLAMU,CYL,OR,0T,0TC,O0TFAC,
{ OTO(1@),0TDC(1@),0T02,0T0D8,0TPOS,0TV,DZ,EM10,EPS,FIPXL,FIPXR,




28
29
3a
31
32
33
34
35
36
7
38
39
4e
41
42
a3
4y
4s
46
47
48

50
51
g2
53
S4
53
56
S7
58

68
b1
62
63

65
66
67
68
69
79
71
72
73
74
7%
76
77
78
79
aa
81
82
83
84

OO 3OO0

ON0

2 FIPYR,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,G2P,1,1BAR,

3 107T0,1J,1JM,1J9P,3IM1,IPXL, IPXR, IPYB,IPYT, IP1,1P2,18C2,ISC3,1TV,

4 TUNF,IXL,IXR,1YB})1YT,J,JBAR
COMMON/YSC2/JCEN, JP1,JP2,JPU, JUNF, JUNFD2,KXT,LAM,LPB, MU, NAME(S),

1 NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NQE2,NSC,NUMIT,20RIG,0M, OMCYL,PXCONYV

2 ,PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,REZSLE,REZYA,RIBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, TWFIN
COMMON/YSC2/TUQI,TUSI,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
1 ILNG,NILNG,TP%,TUPOT,TOOSAV,TK,T?, TUQENG,EP1,$AV1,0LEVEL,TQ,18T,

2 VV,XCONV,XL,XR,YB,YCONV,YT,PTPOLO,DY8V,0OTLAST,FIYBO,IYB0,YCNVLO,
3 XCNVLO,FIXRO,FIXL0,IXRO,IXLO, ISVW,JSVK,QMN, OMX,WMAX, JNM, T2, TLIM,

4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO, TE,OTR, TMASS,0TVSAV,DTC8AV, IOTV

S ,JOTV,107C,JOTC,CIRC,TI8,POTE, UMOM,VMOM, THAX, TGMX, ITM)JTM,1T7G,JTG

6 ,TMASSV,WMAXEF,RMINEF, TSTRTD

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU4/1ITAB(10a80)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFOD

e=wwe ENO COMDECK YAQSC ca=ve

eewew BEGIN COMOECK YABER eosne

EQUIVALENCE(AASC(1),X,XPAR), (AASC(2),R, YPAR), CAASC(3),Y,MPAR)Y, (
AASCC(U)Y,U), CAASC(SY,)V),CAASC(6),RO),(AASC(T7),DELSM,RC30,MP), (AASC
(8),E,ETIL,AREA,XR13K),
(AASC(15),SIE), (AASC(16),PMB,DKLEM,RMP), (AASC(9
J»RVOL), (AASC(1@),M,RM,VP), CAASCC11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PU), CAASCC13),VTIL,VL,PMY,PV), (AASC(14),0,C0,ROL), CAASCC(17
), CAPGAM,UG) , (AASC(18),TUD),(AASC(19),S1G),(AABCL2B),TUS), (AASC(
21),GRROR)Y, (AASC(22),GRROZ), (AASC(23),0LSROL,Y13K), (AASC(24),G2SV
3+ CAASC(25),0LSR0OQ,VG), (AASC(36),GR3V), (AASC(27),GRROP, TUQVEC,
Y24K) ) (AASC(28) ¢ MTIL), (AASC(29),CONC),»(AASC(3@),CTEMP,XR24K),(
AASC(31),ANCU)Y, CAASC(32),ANCV), CAASC(33),AVXSYV,X13K), (AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR, MTIL

wsees ENO COMDECK YAQEQ eveve

vewew END COMDECLK YSTORE overee

COMMON/FTABC/FTAB(2)

OIMENSION SYART(3,9)

OATA (START(I1),1131,15)/1%5+0/

OATA I1,I0UM/@,a/

DATA IEFLAG/G/

DATA RESTRT,PAPER,FILM,WRAPUP/ ,TRUE,, FALSE,».TRUE,, 28,/

- 0@ UIL NS - e

GET THE CP TIME AT JOB START

CALL SECONQ(T2)

MAKE SURE ENDUGH LCM I8 AVAILABLE
INEEDO=ENLCP1+NLCPR+NLCP3+IFLMSZ+NLCP U+

CALL GEYLCM(ILSIZE)

IFCINEED,GT,IL8I2E) CALL UNCLE(4,SHYINIT,27,
1 27HNOT ENOUGH LCM I8 AVAILABLE)

NO 18 THE NO, OF DISTINCY LCM ARRAYS ALLOCATEOD, ARRAYS CAN BE
ADDED OR DELETED A8 LONG A8 NG 1S CHANGED CONSISTENTLY,

NO®34
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268

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99
1080
101
182
103
184
105
186
107
108
189
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
L
141

(s K2 Nal

(e XaXse] OO

o000

(o] OO0 o0 o000 O OoOOn

READ THE JOB PARAMETERS, FIRST SET UP FOR NAMELIST INPUT,

ASSIGN 3@ TO IERRT

CALL TABOEF(START,SHSTART,S,IERRT)

CALL TABSET(START,6HRESTRT,RESTRT, 1EFLAG,0,d,3,a)
CALL TABSET(START,U4HFILM,FILM,IEFLAG,2,3,03,0)
CALL TABSET(START,SHPAPER,PAPER,1EFLAG,3,3,83,0)
CALL TABSET(STYART,6HWRAPUP,WRAPUP,IEFLAG,8,0,3,8)

00 THE ACTUAL READ

RESTRY e IF ,TRUE,,THE COOE WILL BE RESTARTED FROM A

OUMP TAPE (OEFAULT) .

e IF _FALSE,,THE PROBLEM WILL BE GENERATED FROM INPUT
_ DATA TO FOLLOW

PAPER e IF ,TRUE,,DUTPUT WILL OCCUR ON PAPER (OEFAULTEFALSE)
FILM = IF ,TRUE,,OUTPUT WILL OCCUR ON FILM (OEFAULT®TRUE)
(IF PAPER AND FILM ARE BOTH FALSE,FILM IS SET TO ,TRUE,)
WRAPUP « NO, OF CP SECONDS TO ALLOW FOR PROBLEM TERMINATION

AFTER THE LAST CYCLE (OEFAULT=28,)

CALL NAMLST(START,S,IEFLAG)
CHECK FQR ERRORS

IFCIEFLAG,NE,@) CALL UNCLE(U,SHYINIT,23,23HERROR IN START NAMELIST
1)

NO ERRORS, SET THE OUTRUT DO LOOP INOICES,
IPOme

IFDx12

IF(.NOT.PAPER.AND..NOT.FILM) FILM=,TRUE,
IFC,NOT ,PAPER) IPD®§2

IF(NOT,FILM) 1FDmé6

SET UP THE CONSTANT /3

THIRO=1,/3,

SET UP THE CONSTANT 2/3

TWTHRO®2 ,aTHIRD

GET THE JOB 10

CALL GETJOB(JNM)
GET THE JOB TIME LIMIT
CALL GETJTL(TLIM)

GIVE A LITTLE TIME FOR WRAPUP

TLIMaTLIMeWRAPUP



142
§43
144
145
146
147
148
149
g1
151
152
153
154

155

156
157
158
139
160

o0 (s X Xal

IF FILM 18 TRUE,SET UP DUTPUT FROM NAMELIST RDUTINES TO GO TO
FILM AND PAPER BOTH

IFC(FILM) CALL NAMPRT(2,FTAB)
SET LCM 1O INDEFINITES

¢ 1]
ILASTaNLCP1+NLCP2+NLCP 3w

1@ CONTINUE

CALL ECWR(1777a8pp3380380T7777778,1,1,1D0UM)
IF(I.EG,ILAST) GO TO 2@

Ieley

GG YO0 1@

2@ CONTINUE

RETURN

3@ CONTINUE

CALL UNCLE(4,SHYINIT,35,35HSTART NAMELIST INITIALIZATION ERROR)
ENO

U XTI I YA YL L LR P L R A2 LAY R ] IR A LR T 2 0 D2 T L X A R d XYl A - 4 2 0 A Al i dl iyl X 2]

O® OV E N

» 20000

SUBROUTINE YINPUY
ROUTINE TO READ YAQUI INPUT VARIABLES
WRITTEN BY J,L,NORTON,LASL Te3,197%

wewwe BEGIN COMOECK YSTORE eeerw

eewwe BEGIN COMOECK YAQOIM YT Y

DIMENSION X(1),XPARC1),R(1),YPARC1),Y(1),MPAR(C1),UC1),UG(1),0ELSM(
1),V(1),VG(1),RO(1I»SIECIY,MP(1),RMPC(1),RCSAC1),EC1),ETIL(L),RVOL
C1),MC1Y,RMC1),VPC1),PC1),PLCLY,UPCYI),UTILCY) ULCYY,COCT1Y,VTIL(Y)
sVLC1) ROLC1Y,AVXSV(1),AVYSV(1),0L.SROI(1),0LSRO0C1),CAPGAM(L),TUO
(1),SIGC1),TUS(1),GRROR(1)eGRROZ(1)eGRROP(1), TUGVEC(1),MTIL(1),
CONC(1),CTEMP(1),ANCLIC1),ANCV(1),GRSV(1),G2ZSV(1),X13K(1),X24K(1),
Y13K(1),Y24K(1),XR13K(1),XR24K(1),DKLSM(1),AREA(1)

eeven ENO COMDECK YAQDIM smoow

eewwe BEGIN COMOECK YAQSC evewe

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM,MU

COMMON/YSCI/AASC(NSCPY)

COMMON/YSCL/AASC(9608@)

COMMON/YSC2/AAC1),ANC,AQ, AQFAC, ABM,BB,COLAMU,CYL,DR,0T,0TC,0TFAC,

{ 0T0(1@),0T0C(1@2),DT02,0708,0TP0OS,01TV,0Z2,EM18,EP3,FIPXL,FIPXR,

e FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZIXR,GR,GROVE,,GZ,G2P,1,1IBAR,

3 1070,1J,1J0M,3JP, 1M1, IPXL, IPXR,IPYB,IPYT,1P1,1P2,18C2,1S5C3,1TV,

4 JUNF,IXL,IXR,1YB,1YT,J,JBAR

COMMON/YSCR/JCEN,JPL,JP2,JPU,JUNF, JUNFO2,KXI,LAM,LPB,MU,NAME(8),

1 NCYC,NLC,NPS,NPT,NG,NOI,NQIB,NRTI2,NSC,NUMLT,2Z0R]G,0M,0OMCYL,PXCONV

2 PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,RF281E,REZYA,RIBAR,R]BJB,

3 FREZYT,FREZYB,ROMFR, T, THIRO,NCLST, TOUT, THFIN
COMMON/Y8C2/TUBL, TUSI,NCB, TNEG, TNEGSV, TUSV, TURB,PYOP,PRITE,PBOTM,

VW -
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270

32
33
34
35
36
37
38
39
ua
a1

a3
44
4s
46
47
48
49
1)
s1
52
53
sS4
5%
56
S7
58
59
60
61
62
63
64
65
66

68
69
70
71
72
73
74
75
76
77
78
79
8a
81
a2
a3
84

86
a7
a8

[a Xa Xl

CULE W -

0O~V L WN - -

ILNG,NILNG,TP3, TUPOT, TOQSAV,TK, T, TUQENG,EP1,SAVY,QLEVEL,TQ, ST,
VV,XCONY,XL)XR,YB, YCONV,YT,PTPOLO,DTSV,DTLAST,FIYBOD,IYBO,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO)IXLO, ISVW, JEVW,QMN, QMX, HMAX, IJNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTV8AV,DTCSAV, 10TV
¢+ JOTV,107C,JOTC,CIRC,T1S,POTE,UMQOM, VMGOM, TMAX, TGMX, XTM,JTM,ITG,JTG
s TMASSV, WMAXEF,RMINEF, TSTRTD

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSC4/1ITAB(1333)

COMMON/YSCS/RESTRT,FILM,PAPER,IPO, IFD

weenw END GCOMOECK YAQSC ewevwe

mevee BEGIN COMDECK YAQEQ eonpe

EQUIVALENCE(AASC(1),X,XPAR), (AASC(2),R)YPAR), (AABC(3),Y,MPAR), (
AASC (U U)Y, CAASC(S))V), CAABC(6),RO)» CAASC(T),DELSM,RCSQ,MP), (AASC
(8),E,ETIL,AREA,XR]3K),

(AASC(15),8S1E), (AASC(16),PMB,OKLSM,RMP), (AASC(9

YsRVOL), CAASC(1@),M,RM,VP), (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PU), CAASCC13),VTIL,VL,PMY,PV), (AASC(14),0,CQ,ROL), (AASC(17
Yo CAPGAM,UG), (AASC(18),TUQY, (AASC(19),SIG)Y,(AASC(2B),TUS), (AASC(
21),GRROR), (AASC(22),GRROZ), (AASC(23),0L8ROI,Y13K), (AASC(24),6G28V
Yo CAASC(25),0L8R0Q,VG), (AASC(26),6GR8V), (AASC(27),GRROP, TUGVEC,
Y2UK), (AASC(28),MTIL), (AASC(29),CONCY, (AASC(3@),CTEMP,XR2UK), (
AASC(31),ANCU), CAASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR,MTIL

eewee ENO COMDECK YAQEQ enm=w

eovew END COMOECK YSYORE Yoewe

CIMENSION CARON(3,49)

OATA (CARDN(II),Ilm1,147)/147%0/

DATA IEFLAG/@/

SET UP THE NAMELIST INPUT TABLE

ASSIGN 4@ TQ IERRT

CAlLl, TABDEF(CARDN,SHCARON, 49, IERRT)

CALL TABSET(CARDN,2HMU,MU,3EFLAG,Q,08,03,a)

CALL TABSET(CARON,SHLAM,LAM, 1EFLAG,2,a,03,8)

CALL TABSET(CARDN,2HOM,0M, 1EFLAG,3,3,0,@)

CALL TABSET(CARON,3HEPS,EPS,lEFLAG,B,3,0,0)

CALL TABSET(CARDN,2HGR,GR,1EFLAG,2,3,02,8)

CALL TABSET(CARON,2HGZ,GZ,3EFLAG,%,3,8,8)

CALL TABSET(CARON,6HFREZXR,FREZXR,1EFLAG,Q,03,8,8)
CALL TABSET(CARON,2HYB,YB,lEFLAG,3,7,2,0)

CALL TABSET(CARON,SHREZ2Y®,RE2Y®, 1EFLAG,Q,0,0,8)
CALL TABSET(CARON,6HREZRON,REZRON,3EFLAG,3,3,8,8)
CALL TARSET(CARON,6HREZSIE,RE2S1E,1EFLAG,Q,R,2,0)
CALL TABSET(CARON,3HG2P,G2P,1EFLAG,2,3,0,3)

CALL TABSET(CARON, 1HT,T,IEFLAG,B3,0,0,8)

CALL TABSET(CARON,2HOT,0T,lEFLAG,n,d,3,a)

CALL TABSET(CARON,SHNCLST,NCLST,1EFLAG,0,8,08,Q)
CALL TABSET(CARON,SHTWFIN,TWFIN,1EFLAG,2,0,03,0)
CALL TABSET(CARDN, 3HNCO,NCQ, IEF|AG,2,02,a3,8)

CALL TABSET(CARON,6HOLEVEL,QLEVEL,1EFLAG,@,3,3,@)
CALL TABSET(CARDN,H4HTUBY,TUQS,IEFLAG,B8,0,2,8)
CALL TABSET(CARON,4HTUSI,TUSI,IEFLAG,B,a,a,03)
CALL TABSET(CARON,2HTQ,T0,lEFLAG,?,3,3,3)

CALL TABSET(CARON, 3HIST,1ST,IEFLAG,2,83,a8,08)




89
93
91
92
93
94
95
96
97
98

182
181
182
123
134
125
126
187
178
129
116
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
132
131
132
133
134
135
136
137
138
139
140
141
142
143
144
148

OO0 (s N2 Kal

[z XaXel oan

[ Xa Xy

1e

2@

CALL TABSET(CARDN,4MHIBAR, IBAR,1EFLAG,0,3,3,0)
CALL TABSET(CARDN,UHJBAR'JBAR'IEFLAG'ﬁoGoﬂ'Q,
CALL TABSET(CARON,4HIUNF, IUNF,1EFLAG,3,0,0,0)
CALL TABSET(CARDN,4HJUNF,JUNF,JEFLAG,%,08,0,0)
CALL TABSET(CARON,U4HJCEN,JCEN,1EFLAG,2,0,8,8)
CALL TABSET(CARON,2M4DR,0R,YEFLAG,?,0,3,Q)

CALL TABSET(CARON,2HDZ,02,3EFLAG,2,08,8,0)

CALL TABSET(CARON, SHCYL,CYL, lEFLAG,%,0,3,8@)

CALL TABSET(CARON, 6HGROVEL,GROVEL,l1EFLAG,0,8,0,3)
CALL TABSET(CARON,2HAD,AB, 1EFLAG,B,%,8,08)

CALL TABSET(CARON,3HA@M,ABM, 1EFLAG,8,8,0,08)

CALL TABSET(CARON,2HBe,B@a,lEFLAG,3,8,8,8)

CALL TABSET(CARON, 3HKXI,KX1,lEFLAG,8,7,08,08)

CALL TABSET(CARDN, 3JHANG,ANC, lEFLAG,?,3,2,@)

CALL TABSET(CARON,SHA@FAC,AQFAC,lEFLAG,2,7,0,0)
CALL TABSET(CARON,SHDTO,DT0,3EFLAG,1,3,08,9)

CALL TABSET(CARON,4HDTOC,0TOC, IEFLAG,1,0,8,8)
CALL TABSET(CARON,&HFRE2ZYT,FREZYT,IEFLAG,3,0,@,83)
CALL TABSET(CARDN,6HFREZYB,FREZYB,1EFLAG,7,7,0,8)
CALL TABSET(CARON,SHZORIG,ZOR1G, l1EFLAG,3,8,2,0)
CALL TABSET(CARON,SHJOUMP,JOUMP, lEFLAG,2,3,03,@)
CALL TABSET(CARDN,U4HNAME,NAME,IE8FLAG,1,8,8,8)
CALL TABSET(CARDN,6HWMAXEF,WMAXEF,IEFLAG,3,3,8,08)
CALL TABSET(CARON' 6HRMINEF'RMINEF' IEFL‘G' 2,0,08,a8)
CALL TABSET(CARON,&6HTSTRTO,TSTRTO,lEFLAG,B,8,8,0)
CALL TABSET(CARDN,U4HIEOF, 1EQF,IEFLAG,3,03,02,0)

READ THE INPUT VARIABLES
CONTINUE

1EOFe@

CALL NAMLST(CARDN,S,1EFLAG)
CHECK FOR INPUT ERRORS

IF(IEFLAG,NE,@) CALL UNCLE(4,6HYINPUT,26,

1 26HCARON NAMELIST INPUT ERROR)

NO ERRORS, CHECK FOR EOF,
1F(IEQF ,NE,2) GO YD 2@
NQ, CONTINUE REAOING.

GO 70 {0
CONTINUE

CHECK THE VALUES OF THE INPUT PARAMETERS

IF(MULT, ﬁ') CALL UNCLE (4, 6HYINPUT,8,8HMU,LT.8,)
IF(LAM,LT,@,) C£ALL UNCLEC4,6HYINPUT,9, 9HLAM L7.8,)

IF(OM LT, 1..0R OM,6T,2,) CALL UNCLE(a'bHYINPUT'10,10HILLEGAL OM)

IF(EPS LE,B,) CALL UNCLE(Q:&HY!NPUT 9,9HEPS,LE,B,)

IF(FREZXR, LY 1,) CALL UNCLE(Q.bHYINPUT 12,12HFREZXR LT.1,)
IF(FREZYT, LT, 1 ) CALL UNCLE(4,6HYINPUY, 12, 12HFREZYTY, LT 1,)
IF(FREZYB,LT,1,) CALL UNCLE(4,&4HYINPUT,12,12HFREZYB, LT, 1,)
IF(REZRON,LE, B Y CALL UNCLEC(4,6HYINPUT,12,12HREZRON,LE,Q,)

271



146 IF(REZSIE,LE,@,) CALL UNCLE(4,6HYINPUT,12,12HREZSIE,LE,B,)

147 IF(OT LE,@,) CALL UNCLE(4,6HYINPUT,B8,8H0T,LE,.Q,)
148 00 3@ I1=2,1@
149 IF(pTOC(21) EQ, P, ,ANDO,DTOCEI) EQ,2,) GO TO 3@
150 IF(pTOC(IL1), LE OTOC(Ilﬁl)) CALL UNCLE(U 6HYINPUT, 22,
151 1 22HDTOC MUST BE MONOTONIC)
152 IF(OTO(IIY LE,A,) CALL UNCLEC(4,aHYINPUT,28,2@HILLEGAL VALUE OF OTO
153 1)
154 3@ CONTINUE
155 IF(IBAR,LE,@) CALL UNCLE(4,6HYINPUT,9,9HIBAR,LE.®)
156 IF(JBAR,LE, @) CALL UNCLE(4,6HYINPUT,9,9HJBAR,LE,®)
157 IF(OR,LE,B,) CALL UNCLE(4,6HYINPUT,8,8HDR,LE,3,)
158 IF(0Z,LE,B,) CALL UNCLE(4,6HYINPUT,8,8H0Z,LE,®,)
159 IF(CYL NE, 1..AN0 CYL.NE,@,) CALL UNCLE(G 6HYINPUT'EG'
160 1 ?GHILLEGAL VALUE OF CYL)
161 IF(GRDVEL.NF.G..ANO.GROVEL.NE.l.JANOiGROVEL.NE.Z.) CALL UNCLEC(4,
162 1 6HYINPUT,23,23HILLEGAL VALUE OF GRDVEL)
163 IF(An, LT.G..OR AB,GT.1,) CALL UNCLEC(4,6HRYINPUT,18,10HA2 TLLEGAL)
164 IF(Ba,LT, ﬂ..OR BA,6T.2,) CALL UNCLE(CH,6HYINPUT,18,18HBa ILLEGAL)
165 IF(AGM LT #.e0R, ABM GT,14) CALL UNGLE(4,6HYINPUT,11,11HAGM ILLEGAL
166 1)
167 IPCKXT LT (1), OR KXY GT,1) CALL UNCLEC4,6HYINPUT, 11,
168 1 11HKXT ILLEGAL)
169 TF(ANC,LE,B,) CALL UNCLE(4,6HYINPUT,9,9HANG,LE,B,)
17a IFC(AQFAC LY, .2, ., OR, ABFAC,GT, 1,) CALL UNCLEC4,6HYINPUT, 13,
171 1 13HARFAC ILLEGAL)
172 RETURN
173 48 CONTINUE
174 CALL UNCLEC4, 6HYINPUT,315,35HCARON NAMELIST INITIALIZATION ERROR)
178 END
(XTI LY P TR LN DL A AT DA R L L Y DL L L DL A gl A XDl Al il d Rl 2 A A dd Al d Al Ll d LA dddd)
1 SUBRQUTINE YPH{Y
2 c
3 c ROUTINE TO 00 THE EXPLICIT LAGRANGIAN HYODRO (PHASE 1)
4 c
S ¢ ORIGINALLY WRITTEN BY A A, AMSOEN,LASL Te}
6 [ MOOIFIED AND OOCUMENTED BY J,L NORTON,LASL Te3,197%
7 * evewe BEGIN COMOECK YSTORE evecw
8 # ewees BEGIN COMOECK YAQDIM envew
9 OIMENSION X(1),XPARC1)I,R(1),YPARC1),Y(1),MPARC1),U(1),UG(1),0ELSM(
18 1 1),v(1),VG(1), RO(l)oSIE(!) MPC1),RMP(1),RCI0C1),EC1),ETIL(1),RVOL
11 2 fl)o"(l) RM(!) VP(1),P(1}, PL(l) Upti)'UTILti) ULCLY,CRC1),VTIL(Y)
12 3 ,VL(1), ROLtl) AVXSV(!) AVYSV(l) DLSROI(1),0LSROB(1),CAPGAM(1),TUR
13 4 (1),816¢1),TusS(1), GRROR(l) GRROZ(l) GRROP(l) TUGVEC(1),MTIL(1),
14 S CONC(1)'CTEMP(1),ANCU(!),ANCV(1)pGRSV(1)'GZSV(1),X13K(1)'X24K(1"
19 6 YISK(1),Y24K(1),XRIBK(1))XR24K(1),)O0K|L8M(1),AREAC(1)}
16 * ==wwe END COMDECK YAQOIM oveve
17 - wevee BEGIN COMOECK YAQSC svese
18 LOGICAL RESTRT,FILM,PAPER, TURB
19 REAL, LAM,MU
2a ¢ COMMON/YSC1/AASC(NSCP1)
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el
22
23
24
28
26
27
28
29
30
31
32
33
34
35
36
37
38
39
49
41
42
43

4s
us
a7
us
49
1
51

53
sS4
55
S6
S?
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

[a Kg Xal

1
2
3
4

1
2
3

VI W —

- O @MU £ W

1

1

COMMON/YSC1/AASC(9608)

COMMON/YSC2/AA(1),ANC, AR, ABFAC,AQM,B0,C0LAMU,CYL,OR,0T,0TL,DTFAL,
oTo(1ad),07r0C(108),0T702,0T08,DTPOS,OTV,D2,EM1G,EPS,FIPXL,FIPXR,
FIPYByFIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,GZP,1, IBAR,
I0T0, 13, 3UM, 1JP, IM1,IPXL,IPXR,IPYB,IPYT,IP1,IP2,18C2,1S5C%,1ITV,
IUNF, IXL,IXR,1YB,1YT,J,JBAR

COMMON/YSC2/JCEN,JP1,JP2,JPuU, JUNF, JUNFO2,KXE,LAM,LPB, MU, NAME(B),
NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NOI2,NSC,NUMIT,2Z0R3G,0M,0MCYL,PXCONV
'PXL'PXR'PVB'PYCONV'PVT'ROT'REZRON'REZSIE'REzya'RIBAR'RIBJB'
FREZYT,FREZYB,ROMFR,)T, THIRDO,NCLST,TOUT, THFIN

COMMON/YSC2/TUQL,TUSI,NCQ, TNEG, TNEGSV,TUSV,TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPDT, TOOSAV,TK, T, TUQENG,EP, $AV],0LEVEL,TO, 18T,
VV,XCONV, XL ,XR,Y8,YCONV,YT,PTPOLD,0TSV,DTLAST,FIYBO, IYBO,YCNVLD,
XCNVLO,FIXRO,FIXLO, IXRO, IXLO, ISVW, JSVW,QMN,QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP,TWTHRD,TE,OTR, TMASS,0TVSAV,DTCSAV, 0TV
s JOTV, IDTC,J0TC,CIRC,T1IS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, I1TG,JYG
» TMASSV, WMAXEF,RMINEF, TSTRTD

COMMON/YSC2/22

COMMON/YSCU4/ITAB(ITABP)

COMMON/YSCu/1TAB(10@7)

COMMON/YSCS/RESTRT,FILM,PAPER,IPO,IFO

woewe END COMODECK YAQSC vovem

weeee BEGIN COMDECK YAQEQ eseve

EQUIVALENCECAASC(1),X,XPAR) ) (AASC(2),Ry)YPAR)» (AASC(3),Y,MPAR),(
AASC(4),U), CAASC(S), V), (AASC(6),RD),(AASC(T),CELSM,RCSQ, MP), (AASE
(8),E,ETIL,AREA,XR13K),
CAABC(15),SIE), (AASC(16),PMR,OKLSM,RMP), (AASC(Y
YoRVOLY, CAASC(1@),M)RM, VP), (AASC(11),P,PL,EP,UP), CAASC(12),UTIL,
UL,PMX,PU), CAASCC13),VTIL,VL,PMY,PV), (AASC(14),Q,C0,ROL), (AASC(17
3o CAPGAM,UG), (AASC(18),TUR), (AASC(19),81G),(AASC(2G8),TUS), (AASC(
21)yGRROR) , (AASC(22)sGRROZ), (AASC(23),0LSROI,Y13K), (AASC(24),6Z8V
Yo CAASC(25),0LSR0Q,VG), (AASC(26),GRSV)Y, (AASC(27),GRROP,TUQVEC,
Y2UK), CAASC(28),MTIL),) (AASC(29),CONC)Y, (AASC(38),CTEMP,XR4K), (
AASC(31),ANCU), (AASC(32)sANCV), (AASC(33),AVXSV,X13K),(AASC(34),
AVYSV,X24K)

REAL M,MP,MPAR,MTIL

wewven END COMDECK YAQEQ roene

weeew ENO COMDECK YSTORE owenew

ewewee BEGIN COMOECK PARAM woenw

COMMON/PCOM/NSCP1, ITABP, ITABXP,ITABYP, IPFB,NP1,NP2,NLCP1,NLEP2,
NLCP3,NLCPU, IFLMSZ

weee= END COMDECK PARAM secce

weeww BEGIN COMDECK ASTORE erewe

COMMON/ASTC/AT(180),FT(12Q)

OTMENSION IN1(¢1),42Y1(C1),IX2C1),TY2(1),XCOC1),YCOC1),CONCT)

EQUIVALENCECAT, IX1),CAT(2),IX2),CAT(3),TIY1),CATCA)Y,2Y2),(AT(S),XC0
Yo CAT(9),YCQ),(FT,CON)

we=we ENO COMOECK ASTORE ewena

REAL LAMD,MUC2

APPLY THE NODE COUPLER TO ALL VERTICES

CALL STARTY
Y1=ANC#ROT

b0 1ea J=2,JP2
DO 9@ Ixi,1Pt
IMJalJ=NQ
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78
79
aa
81
82
83
84
8%
86
87
88
89
9@
91
92
93
94
95
96
97
98
99
100
101
182
183
104
105
186
107
108
1289
11@
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
13a
131
132
133
134

QOO0

la e X Ke) oocan oo (s Xz Nalal

a0

1@

2a

la

4n

50

69

7@

8a

IPJslJ+NQ

XX 18 ZERQ IF I I8 1 OR IP1, 1 OTHERWISE
Yy I8 ZERQ IF J I8 2 OR JP2, { OTHERWISE

XxX»1,
Yyat,

Ut,Vv1 ARE VELOCITIES AT VERTEX
VERTEX (3,J) 18 USED

IF(I.,EQ,1) GO TO 10
UtsUCIMI)

ViaVv(IMJ)

GO Y0 2@

XX=@,0

uisu(td)

Visv(1lJ)

U2,V2 ARE VELOCITIES AT VERTEX
VERTEX (I+J) I8 USED

IF(I.EQ,IP1) GO TO 3@
U2sU(IPJ}

vV2sv(IPJ)

GO TO 4a

u2au(ld)

V2sv(1lJ)

Xxza,a

U3,v3 ARE VELOCITIES AT VERTEX
VERTEX (1,J) IS USED

IF(J,EQ,2) GO TO SP
U3sU(IJM)

Viav(IJM)}

GO TG 60

UlasU(id)

visv(IJ)

YYz@,9

Ud,v4 ARE VELOCITIES AT VERTEX
VERTEX (I,J) IS USED

IF(J,EQ,JP2) GO YO 7@
Uasu(1Je)

Vusv(1JP)

GO TO 8@

Yyza,a

Uasu(lJ)

Vasy(1J)

US,VS ARE VELOCITIES AT VERTEX

ussi(1J)
VSsV(1d)

(1e1,J}

(I+1,0)

(3,Je1)

(I,J¢1)

(I, 0}

UNLESS I=1 IN WHICH CASE

UNLESS TI»IP1 IN WHICH CASE

UNLESS J=m2 IN WHICH CASE

UNLESS JxJP2 IN WHICH CASE



135
136
137
138
139
14@
141
142
143
144
14%
146
147
148
149
150
151
152
153
154
185
156
187
138
139
160
161
162
163
164
165
166
167
168
169
170
171
172
17%
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

OO0 (s X2 K Ke] OO0 ATOONONO [a ¥ Xe]

VOO

OO

9a
1aa

THE NOOE COUPLER IS APPLIED TO THE U (V) VELOCITY IF FLAGU (V)
1S 1.,

FLAGU=Q,
FLAGVz@,

SET FLAGYU ANO FLAGV, THE TECHNIQUE 1S TO EXAMINE THE THREE
VERTICES (Iw1,J),(1,J),AND (1+1), OR (1,J=1),(1,J)»AND
(1,J+1), IF THE VELOCITY OF VERTEX (I,J) IS THE MINIMUM QR
MAXIMUM OF EITHER TRIPLET,THE NODE COUPLER WILL BE APPLIED,
DTHERWISE, IT WILL NOT BE APPLIED,

IF(US,EQ, AMAX1(UL,Y2,US).OR,US,EQ,AMINI(UL,U2,US)) FLAGU=1,@
IF(VS.EQ AMAXI(VE,V2,V5),0R VS, EQ,AMINI(VL,V2,VE)) PLAGVEY,Q
TIF(US,EQ, AMAX1(U3,U4,US) ,OR,US,EQ, AMIN] (U3,U4,US)) FLAGU=1,Q
IF(VS,EQ, AMAXY(V3,V4,V5),0R, V5 ,EQ AMINI(VI,V4,VS5)) FLAGVEY,D

UAV,VAV ARE THE OIFFERENCES OF THME AVERAGE VELOCITIES OF THE
NEIGHBORING VERTICES AND THE VELOCITIES OF VERTEX (1,J)
ITSELF

UAVEB,25+{U1+U24U34UL) wUS
VAVRO 252 (VI+V2+VI+VU)wVS

CALCULATE THE BOOY FORCE ACCELERATIONS, THWE SECOND TERM I8
THE NODE COUPLER IF ONE 1S T0 BE APPLIEOD,

ANCX=Y1*FLAGURUAV
ANCYmY{*FLAGVaVAY
AX3GR+ANCX
AYSGZ+ANCY

UPDATE THE VERTEX VELOCITIES OUE TO THE BODY FORCES AND THE
NQOE COUPLER, NOTE THAY THE WALLS ARE RIGIO,

UTILCIJ)R(UCLJ)+DTRAX) #XX
VTILCIJI®(V(TIJ)+0TRAY)RYY

SAVE THE PART OF THE VELOCITY CHANGE DUE TO THE NODE COUPLER

ANCUCTJIRANCX2aXXaDT
ANCV(IJ)BANCY2YY2DT
IJelPJ

IJP=1JP+NQ
TJM=TIMeNG

caLL LOOP

CONTINUE

CALL DONE

CALCULATE THE CHANGE TO THE VERTEX VELOCITIES DUE TO THE PRESSURE
TERM IN THE MOMENTUM EQON, (OOP OVER ALL CELLS,NOT VERTICES,

CALL START

0N 162 JUn2,JP1
00 1% lei,IBAR
ROL(IJ)=a,
IPJulJ+NG
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234
235

237
238
2319
2ua
241
242
243
244
2us
246
247
248

QOO0

00 OO0 OO Nn s Ks Nal

(e K3 Xg] o000

IPJP=1JP+NO

VERTEX (I+1,J) IS LABELLED §, (I+1,J+¢1) IS 2, (I,J+¢1) 38 3,
AND (I,J) IS 4

X18X(IPJ)
YisY(IPJ)
R1aR(IPJ)
UtaU(IPY)
VieV(IPJ)
X2sxX(IPJP)
Y2sY(IPJP)
R2&R(IPJP)
U2sU(IPJP)
vV2sV(1PJP)
X3axX(3JP)
Y3rY(IJP)
R3ISR(IJP)
Ussu(lJpP)
V3isV(1JP)
XumX(1J)
Y4sy(1J)
R4=R(IJ)
ugsu(lJ)
Vusv(1lJ)

XCYINM 3 X(YINeX(Y)IM

X24ax2eXy

Y2UnY2eYd

X31mx3ewX

Y3iny3eyYy

UOR IS8 THE AVERAGE U VELOCITY OIVIOEO BY THE AVERAGE XePOSITION
OF THE VERTICES,FOR CYLINORICAL GEOMETRY, FOR SLAB GEDMETRY
UOR 18 ZERD,

UORa(U1+U2+4U3+U4)/(R1+R2+RI+RU) »CYL

HRMN I8 S« (RM+RN)

HR13a,54(R{+R3)
HR24s , S+ (R2+RU)

OTO2MN = DT0O2/(MASS OF VERTEX N)

DTO2M180TC24RM(IPYJ)

OTO2M280TO24RM(IPJP)

OTO2M3I=0OTCR*RM(IJP)

OTO2MUROTO2ARM(1J)

XY 18 THE CROSS PRODUCT OF THE DIAGONALS OF THE CELL
XYRX24xY3lex31ayY24

CAREA IS THE CELL AREA WHICH 18 JUST HALF OF THE CROSS PRODUCT
OF THE DIAGONALS




249
2sa
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
2N
272
213
274
275
276
277
278
279
28a
281
282
283
284
28%
286
287
288
289
29a
291
292
293
294
295
296
297
298
299
3aa
301
la2
3103
394
3as

OO IIOOND [aXaXel o000 QOO (s Xz Xg) OO0 SO0 [g]

s XeNe) o300 0

CAREA= ,SaxY

SAVE THE AREA FOR USE IN THE TURBULENCE CALCULATION
IN TRBGOR

AREA(1J)3SCAREA

RXY IS THE RECIPROCAL OF XY (HALF THE RECIPROCAL OF THE CELL AREA)
RXYs1, /XY

UCvVITJmU(VITIeU(VIJ

U24zU2mUud
U3isU3eU}
V24sv2evy
ViiaVievl

DUCVIOR(Z) IS THE DIFFERENCE FORM FOR THE ODERIVATIVE OF THE
RADIAL (AXIAL) VELOCITY WITH RESPECT TO R (Z) AT THE
CELL CENTER

OUCRaRXY® (Y24aY3ieU311Y24)
DUOYSRXYx (X24xU31eX312U24d)
OVDRaRXYA(V24rY31eV3IiayY2d)
OVOYRRXY#(X2U4aV3IleX3I1aV24)

COMPUTE DIV(VELOCITY) = VOLUME OILATATION

Oz (OUDR+OVOY)&(1,+UQRADT)+UGR

SAVE THE VELOCITY DIVERGENCE

DELSM(1J)=0

OEFINE THE CELL AREA AS BEING AN AVERAGE 0OX TIMES AN AVERAGE 0OY e
CAREA © AvX & AVY, THEN DEFINE AVX(Y) AS THE SQUARE ROOT Qf
THE AVERAGE OF THE SQUARES OF THE CELL OIAGONAL X(Y)
COMPONENTS, THEN,ONE WAY OF OETERMINING AVXCY) GIVEN AVY(X)
18 AVX(Y)a CAREA/Z(C(Y(X)O1a22+Y(X)02%%2)/2,)%%,5 WHERE
Y(X)01,2 ARE THE CELL OTAGONAL Y(X) COMPONENTS, THUS,
XXACYYA) 1S THE SQUARE OF THE AVERAGE CELL DX(Y)
DETERMINED BY THE PRECEOING METHOO,

XXAR2,/(Y24xn3 Y3 an2)I%CAREARRD
YYAZ2,/7(X24x%2+4X314x2)aCAREARRD

OKLSM IS 2,40Ta(1,/AVX%4241,/AVY#%2) FOR USE IN THt PRESSURE
ITERATION

DKLSM(TIJ)a2,4DT#(XXA®YYA)/(XXARYYA)
XX ANO YY ARE THME ACTUAL AVX ANQ AVY

XX3SQRT(XXA)
YY3SOQRT(YYA)
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306
a7
3a8
309
312
I
312
313
314
315
316
317
318
319
320
321
322
323
324
32%
326
327
328
329
13a
331
332
333
334
335
336
337
338
339
340
341
342
343
344
348
346
347
348
349
3se
351
352
353
354
k3-1
358
359
360
361
362

OO0

oo N

OO0

(s NeNaKe)

TTOHOOO oo

110

12@

132

140

CALCULATE THE EFFECTIVE VISCOSITY COEFFICIENTS,

LAMBDA(MU) EFFECTIVE = LAM(MU) INPUT TIMES AK WHERE THE LATTER
18 OEPENDENT QN THE VALUE OF KxI, IF KxI 18 @ OR i,
AKs1, OR RHO(IJ),RESPECTIVELY, IF KxI 18 ef, AK I8
DETERMINED FROM NUMERICAL STABILITY REQUIREMENTS,

KPaKXl+2

GD TO (13G3,11@,128),KP

CONT INUE

Akmi,

GO YO 4@

CONTINUE

AKSRO(1J)

GO TO 4@

CONTINYE

VELIJsU4srU4esVUavy

VELMXR@, TaAMAXI CABS(U4xXX),ABS(VUrYY))
AKBROCIJYACOLAMUA(OTO24VELIJ+VELMX)+EMIA
CONTINUE

DETERMINE LAMBOA*DIVERGENCE(VELOCITY)eTHIS IS LAMO,
NOTE THAT LAMD 1S ALWAYS ,LE,@,

ROS1Gaa,
IFCTURB) ROSIG3RO(IJI*SIG(LJ)
LAMDaAMINY (D, @, )*AK&LAMeTWTHRD*ROSIG#D

MUB2 IS HALF MU EFFECTIVE

MUD2=B,5+« (AK*MU+ROSIG)
IF(TURBY CAPGAM(3J)S2,~(OUDRA%2+0VOY*22+ .54 (OUDY+DVOR) *#2+UCRA#2)

PIXX,P1YY,PIXY,AND PITHTA ARE COMPONENTS OF THE VISCOSITY
STRESS TENSOR

PIXXad,xMUO240OUOR+LAMO
PIYYsd,xMUQ2XOVOY+ L AMD
PIXY22,xM024(OUDOY+OVOR)
PITHTAZU xMUD22UCR+LAMO2CYL

PITH IS 1/4 OF THE CELL AREA * PITHTA
PITHE, 254XY#PITHTA

CALCULATE THE VELOCITY CORRECYIONS FOR THE FQUR CELL VERTICES
USING THE EXPLICIT LAGRANGIAN FORM OF THE MOMENTUM EON,
NOTE THAT THE TILOE VELOGQITIES WERE INITIALIZEO ABOVE 3N
GOBBUTONBLERE BOOY FORCES AND THE EFFECTS OF THE

TUGYY=P(1J)

IF(TURB)Y TUGYYaTUQYY+TWTHRO#RO(IJIATURCTIJ)

YYRY24-TUQYY

XXZHR2Ux (PIXYaX2U4ewP IXXaY24)

UTILCIPJ)BUTILCIPJIY+DTOMIA(XX+RIAYY=PITH)




363 UTILC(IJPISUTIL(IJP)=DTO2MIA(XX+RI#YY+PITH)

364 XXZHRI3a« (PIXYaX3{wPIXXY31)
3465 YYaY31aTUQYY
366 UTILCIPJPYSUTIL(IPJIP)I+OTO2M2a(XX+R22YYePITH)
367 UTIL(IJY®UTIL(IJ)eDTO2MUn(XX+R4xYY+PITH)
368 PYYMPgPIYYeTUQYY
369 XXaHR2Ux (PYYMPaX24wPIXY2Y24)
370 VIILCIPJYBVTILCIPJ)+0OTD2M XX
XA VIILCIJP)YmVTIL(IJP)eOTO2M3I4XX
372 XXmHR134 (PYYMP2X31wPIXYnaY31)
373 VTILCIPJPISVTIL(IPJP)+0TO2M24XX
374 VIIL(IJYaVTIL(IJ)=OTO2MUAXX
375 IJam1PJ
376 15@ IJPstPJP
377 calL LOOP
378 160 CONTINUE
379 CALL OONE
38@ C
381 o GO SET THE BOUNDARY CONDITIONS
382 ¢
383 CALL BC(1)
384 RETURN
385 END
LA A LA A A LA LA L LA AL L LA A A A A AL I AT I LTI AT LTI R R RIS XTI R XY XX 2 X
1 SUBROUTINE YPH2
2 c
3 ¢ ROCUTINE TO DO YAQU! PRESSURE ITERATICN
4 c
3 c ORIGINALLY WRITTEN BY AJA AMSDEN, LASL Te3
6 g MOOIFIED BY J,L,NORTON,LASL Te*3,197%5
7
8 % weewe BEGIN COMOECK YSTORE svevw
9 * vovee BEGIN COMOECK YAQDIM mowem
18 OIMENSION X(1),XPARC1),R(1),YPARC1),Y(1),MPARC1),UC1),UGC1),DELSM(
11 1 1),V(1),VG(1),RO(1I»SIELL),MP(1),RMP(1),RCSQC1),EC1),ETIL(1),RVOL
12 2 C1)oMC1)oRM(1),VR(1),P(1),PLCL),UPC1)Y,UTTL(1),ULC1),COC1),VTIL(Y)
13 3 ,VLC1),ROLCIY)AVASV(L),AVYSV(1),DLSROZ(1),0L3R00C(C1),CAPGAM(1),TUQ
14 4 (1),816¢1),TUS(1),GRROR(1),GRR02(1),GRROP(1),TUQVEC(1),MTIL(1},
15 S CONC(1),CTEMP(1),ANCGUCL)»ANCV(1))GRIV(1),GZ8V(1),X13K(1),X2U4K(1),
16 6 YI3K(1),Y34K(1),XRYZK(1),XR24K(1),DKLSM(1),AREA(Y)
17 * wewwe END COMOECK YAQDIM sweew
18 * ==wew BEGIN COMDECK YAQSC woeww
19 LOGICAL RESTRT,FILM,PAPER,TURB
ca REAL LAM,MU
21 # COMMON/YSC1/AASC(NSCPY)
22 COMMON/YSC1/AASC(9600)
23 COMMON/YSC2/AA(1),ANC,AB,ADFAC,AOM,BB,COLAMU,CYL,DR,DT,0TC,DTFAC,
24 { 0TO0(1@®),0T0C(1®),0702,0TC8,0TPOS,0TV,02,EM18,EPS,FIPXL,FIPXR,
2s e FIPYG'F!PYT"IXL"IXR'FIYB"IY’O'REZXR'GR'GROVEL'GZ'GZP'!'!BAR'
26 3 I0T0,3J,1JM,1JP, IM1, IPXL, IPXR,IPYB,IPYT,IP1,1P2,18C2,18C3, 1Ty,
27 4 IUNF,IXL,IXR,1YB,1YT7,J,JBAR

279



280

28
29
e
31
32
33
34
35
36
37
38
39
ua
41
42
43
44
45

47
48
49
5a
51
52
53
54
5%
6
$7
%8

6@
61
62
63
64
6%
66
67
68
69
7@
71
72
73
74
75
76
77
78
79
a8
a1
82
83
84

oOn

1
2
3

N L& WA -

-0 0 ~dTREIHNN -

1

1

COMMON/YSC2/JCEN,JPL,JP2,JPU, JUNF,JUNFOR2,KX3,LAM,LPB, MU, NAME (8]},
NCYC,NLC,NPS,NPT,NO,NQT,NQIB,NOTI2,NSC,NUMIT,20RYG,0M, OMCYL,PXCONV
+PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,RE2ZSIE,REZYB,RIBAR,RIBJB,
FREZYT,FREZYB,ROMFR, T, THIRO,NCLST, TOUT,TWFIN

COMMON/YSC2/TURE,TUSI,NCQ, TNEG, TNEGSV,TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG'NILNG'TP3'TU?OT'TOGBAV'TK'TI:TUQENG'EPI'SAV1'0LEVEL'TQ'IST'
VV,XCONV, XL ,XR,YB, YCONV,YT,PTPOLO,0TSV,0TLAST,FIYBO,1YB0O,YCNVLD,
XCNVLD, FIXRO, FIXLO IXRO:IXLO'ISVN JSVW,QMN, GMX, NMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO, TE'OTR TMASS OTVSAV OTCSAV 1otV
¢+ JOTV,10TC,J0TC,CIRC, TIS;POTE UMOM,VMOM, TMAX, TGMX, I1TM, JTNM, ITG'JTG
,TMASSV,NMAXEF.RMINEF:TSTRTO

COMMON/YSZ2/22

COMMON/YSCU4/ITAB(ITABR)

COMMON/YSC4/3ITAB(1@a0)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFO

ewewe ENO COMODECK YAQSC Lad A i

wewee BEGIN COMDECK YAQEQ (1111

EQUIVALENCE(AASC(1),X,XPAR)Y, (AASC(2) )Ry YPAR), (AASC(3),Y,MPAR),(
AASC (U UY, CAASC(S)»V), CAASC(6),R0) ) (AASC(7),0ELSH,RCSO, MP), (AASC
(8),E,ETIL,AREA,XR13K),

(AASC(15),SIE)Y, (AASC(16),PMA,OK.SM,RMP), (AASC(9

YsRVOLY» CAASCC(1B) ,M,RM,VP), CAASCC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PUY, CAABCC13),VTIL,VL,PMY,PV), (AASC(14),0,C0,ROL),(AASC(17
Yy CAPGAM, UG) (AASC(18),TUQ), (AASC(lq)'SIG) (lASC(?G) TUS)Y, (AASC(
21) GRROR), (AASC(??) GRROZ) (AASC(2Y), OLSROI Y13K), (AASC(E“) 628V
Ys CAASC(25),0L8R0Q,VG), (AASC(26) GRS8V), (AASC(27),GRROP, TUOVEC'
V?aK)'(AASC(ZG)pMTIL)o(AASC(29)'C0NC)'(AASC(3B),CTEMP,XR2“K),(
AASCC(31),ANCUY, CAASC(32) )ANCY), CAASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR,MTIL

weree END COMDECK YAQEQ sevee

evoww ENO COMDECK YSTORE enewe

weeoee BEGIN COMOECK PARAM sevee

COMMON/PCOM/NSCPY,ITABP,ITABXP, ITABYP,IPFB,NP1,NP2,NLCP1,NLCP2,
NLCP3,NLCPU4, IFLMSZ

weve= ENO COMOECK PARAM cemma

wewwwe BFGIN COMDECK ASTORE rusee

COMMON/ASTC/AT(138),FT(1@3)

DIMENSION IX1(1301Y1(1) IXec1),1vac Xc (1), YCOC1),CON(Y)

EQUIVALENCECAT,IX1),(AT(2),3X2), (AT(3), Y1), (ATCA), IYE) (AT (%), XCO
Yo (AT(9),YCOD), (FT,CON)

weeve ENO COMOECK ASTORE T Y

COMMON/EQNST/ROTMP,ETMP, GMONE, CONCJ

IF THE TURBULENCE I8 ON,GO COMPUTE CORRECTIONS DUE TO IV

IF(TURB)Y CALL TRBCOR
CALL START

00 20 Js2,JP1
00 §@ Is=sf, IBAR
IMJulJeNa
IPJa1J+NQ
IPJPalJP+NQ
ROTMP3RO(1J)
ETMPRSIE(IJ)
CONCJsCONC(1J)
CALL AlIR



8s

86

81

a8

89

9

91

92

93

94

95

96

97

98

99
100
184
102
123
104
185
106
1a7
128
189
118
111
112
113
114
119
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

18
2a

in

GMigGMONE
GGM1aGMia(GM1+1,0)

sawankax SET OENSITY FOR STARY OF PRESSURE ITERATION atasnannsn

MTILCIJISROCIJI+ROL(IJII*RVOL(IJ)#DT
ROL(IJISMTIL(IJ)
RCSO(IJI®]1,/(EMIA+GOMIxAMAXI(SIEC(TIJ),B,))

IF(TURB,AND,T,GT,TSTRTD) CONC(IJ)aCONC(IJ)$CTEMP(IJ)#RVQAL(3J)*DT

UGCTIJI=1,./(RCIJI+R(IJPI+R(IPIPI+R(IPIIIACYL
X13aX(IPJ)ex(1JP)

X13K(1Jyaxy3

X24aX(IPJP)eX(1J)

X24K(1J)=Xx24

Y13aY(IPJ)eY(1JP)

YI3K(IJ)ay1y

Y24mY(IPJP)eY(1J)

YouK(lJy=syau
VBCIJI®L,./7(X13aY24eX240Y13)
XRISK(IJI=B,Sa(R(IPII+R(IJIPII#X13
XR2U4K(1J) 2P ,Sa(RCIPJPY+R(TJIIxX2Y
IJsiPJ

1JPaiPJP

IJMaIJMeNG

CaLL LGOP

CONTINUE

CALL OONE

NUMIT2Q

MUSTITm{

PLMAX=EM1Q

CALL STARTY

00 68 J=2,JP!

00 5@ Imi,!BAR

IRJuIJ+ND

IPJPaTIJP+NQ

X1sX(1IPJ)

YizY(IPJ)

RisR(IPJ)}

UisuL(IPJ)

ViavL(IPJ)

X2zX(1PJP)

Y23Y(1PJP)

R2aR(IPJP)

u2=UL(IPJP)

V2eVL(IPJP)

x3sX(3JP)

Y3s3Y(IJP)

R3IsR(IJP)

U3suL(1JP)

Vi=VL(IJP)

Xamx(1J)

YasyY(1J)

R4=R(IJ)

UasylL(1J)

vusvL(1J)
UBR=(U1+U2+U3+UUIRUG(TIY)
RAR3VG(IJ)
OUDX=((U1eU3Ia(Y2eYd)e(U2°UU)IA(Y1=Y3))*RAR
OVOYs((V2eVUla(XleX3)w(VieV3)a(X2eXU4))*RAR

281



142 Oa(OUOX+DVOY)I (1 ,+UDRADT)+UOR

143 SasROT#(ROL(IJYMTIL(IJ)I+ROL(1IJ)#D

144 RASRCSQ(IJ)«(ROT+D)+DOKLEM(IJ)

148 OPze(QM2S/RA

146 ROL(IJIBROL(IJI+RCSQ(IJ)*DP

147 PLMAXwAMAX1 (PLMAX, ABS(PL(1J)))

148 IF(ABS(OP),LLE,EPS«P_MAX) GO TD 4@

149 MUSTITay

150 PL(1J)=PL(1J)+0DP

151 Y2UsY2e=Y4

182 Y3i1aY3eyl

153 XR138,54#(R1+R3) 2 (X1eX3)

154 XR24s S« (R2+RU)x (X2wXd)

15% XX®0T0240P

186 OTO2MisXX&aRM(IPJ)

157 0TO2M2eXX&*RM(IPJP)

158 OTO2M3=XX#RM( TJP)

159 OTO2MUaXX«RM(1J)

160 ULCIPJImULI+DTO2M1aR12Y2Y

161 ULCIPJP)®U2+0TQ2M24R28Y3

162 ULCIJP)mU3DTO2M3IxRIsY 24

163 UL(3J)BULUDTO2MUxRYxY S

164 VL(IPJ)aV1eDTO2MIxXR2Y

1465 VL(3J)aV4eDTO2MUxXR13

166 VLCIPJP)xV2+DTO2MR4XR3

167 VL(IJPYRV3+DTO2M3aXR24

168 4n 3JsipPJ

169 Sa 1JP=IPJP

178 CALL LOOP

171 63 CONTINUE

172 CALL OONE

173 C

172 ¢ GO SET THE BOUNDARY CONOITIONS

17 c

176 CALL BC(2)

177 NUMITaNUMIT+1{

178 IF(MUSTIT, EQ,A) GO TO 8@

179 MUSTIT=@

18@ IF(NUMIT,LT,50@) GO TO 3@

181 00 70 IPX®IPO,1F0,6

182 78 WRITE(IPX,9a)

183 83 CONTINUE

184 RETURN

185 c

186 9@ FORMAT(42H ITERATION LIMIT EXCEEOED = RUN MAY ABORT,)

187 END

LT PETTTI IR TY R R YRR DL E S R Y R TS LS DL R DL A L DR DA A XL AL AL Ll Ll Al Ll dd Ll dddd

1 SUBROUTINE YPH3
2
3 c ROUTINE TO FINISH PHASE | AND CALCULATE GRID VELOCITIES
4 c
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» OO0

[+ V2N V.V R

1
2
3
4

1
2

3

1
2
3
4

5
6

Lad - eI - UL SRV B VLt

ORIGINALLY WRITTEN BY A A,AMSOEN AND HANS RUPPEL,LASL Te3
MODIFIED BY J,L,NORTON,LASL Ye3,197S

eeowe BEGIN COMOECK YSTORE cece=

weewe BEGIN COMDECK YAQOIM eevew

OIMENSION X(1),XPARC1),R(1),YPARC1},Y(1),MPARC(1),U(
13,V(1)»)VG(1),ROC1Y,SIECIY, MP(1),RMP(1),RCSOC1),EC(
(1Y, MEL)RM(LI,VPUL1),PC1),PLC1),URCEY,UTILC1),ULCY
sVLC1))ROLC1),AVXSV(L),AVYSV(1),0LSROIC1),0LSROG(Y
(1),SIG(1),TUS(1),GRROR(1),GRR0OZ(1),GRROP (1), TUQVE
CONC(1),CTEMP(1),ANCUC1)»ANCVI1),GREV(1),GZ8V(1),X1
YIIK(1),Y24K(1)pXR13K(1),XR24K(1),DKLSM(1),AREAC(Y)

sewewe ENO COMODECK YAQDIM (X TT T

rewee BEGIN COMDECK YAQSC wemcw

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM, MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(96B2)

COMMON/YSC2/AA(C1),ANC,AG, AGFAC,AQM,BP,COLAMU,CYL,OR,0T,0TC,DTFAC,
0TC(19),0TOC(102),0T02,0T08,DTPQS,0TV,0Z,EML0,EPS,FIPXL,FIPXR,
FIPY®,FIPYT,FIXL,FIXR,F1YB,FYYT,FREZXR,GR,GROVEL,GZ,62ZP,], IBAR,
IOTO'IJ'IJM'IJP'IM!:IPXL‘IPXR'IPYB'IPYfa191'Ip2'ISC2'ISC3'ITVO
JUNF,IXL,IXR,1YB,1YT,J,JBAR

COMMON/YSC2/JCEN,JP1,JP2,JPU, JUNF, JUNFO2,KXT,LAM,LPB, MU, NAME(8),
NCYC,NLC,NP§,NPT,NQ,NQI,NQEB,NQ12,NSC,NUMIT,Z0R]G, 0N, OMCYL,PXCONV
+PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZY2,RIBAR,R]BJB,
FREZYYT,FREZ2YB,ROMFR, T, THIRO,NCLST,TOUT, TWFIN

COMMON/YSC2/TUGT, TUST,NCR, TNEG, TNEGSY,TUSV,TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3,TUPQOT, TDGSAV,TK, 7Y, TUGENG,EP{,8AV1,QLEVEL, TG, IS8T,
VV,XCONV, XL, XR,YB,YCONV,YY,PTPOLO,DTSV,DTLAST,FIYBO,1YBC, YCNVLOD,
XCNVLO,FIXRO,FIXLO, IXRO, IXLO,ISVW,JSVW,QMN, QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JNDUMP, TWTHRO, TE,DTR, TMASS,0TVEAV,DTCS8AV, 10TV
¢+ JOTV,10TC,JOTC,CIRC, TIS,POTE, UMOM, VMOM, TMAX, TGMX, ITM,JTM,1TG,JTG
» TMASSV, WMAXEF,RMINEF, TSYRTD

COMMON/YSCR2/22

COMMON/YSCU/ITAB(ITABPY

COMMON/YSCU/ITAB(10a0)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, PO

e=wowe END COMOECK YAQSC eneve

vevwe BEGIN COMOECK YAQEQ wevew

EQUIVALENCE(CAASC(1),X,XPAR), (AASC(Q),R,YPAR), (AASC(3),Y,MPAR)Y,(
AASC(4),U),CAASC(S),»V), (AABC(6)»RO), (AASC(T7),DELSM,RC3Q,MP), (AASC
(8),E,ETIL,AREA, XR13K),

CAASC(15),STE), CAASC(16),PMB,DOKLSM,RMP), (AASC(9
YoRVOL)p CAASC(10),M,RM,VP), (AASC(11),P,PL,EP,UP), CAASC(12),UTIL,
UL PMX,PU), CAASC(13),VTIL,VL,PMY(PV), (AASC(14),0,C0,ROL)»CAASC(YL?7
YoCAPGAM,UG)Y, (AASC(18),TUQY, CAASC(19),8IG), (AASC(2a),TUS), (AASC!
21),GRROR), (AASC(22),GRROZ), (AASC(23),0LSROI,Y13K),(AASC(24),6Z8V
Yo CAASC(25),0L8R0Q,VG), (AASC(26),GRSV), (AASC(27),GRROP, TUQVEC,
Y24K), (CAASC(28),MTIL), (AASC(29),CONC), (AASC(3Q),CTEMP,XR2U4K), (
AASC(31),ANCU), (AASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
AVY8V,X24K)
REAL M,MP,MPAR,MTIL

1),UG(1),DELSMC
1),ETIL(1),RVOL
12COC1YLVTIL(T)
Y, CAPGAM(1),TUG
CC1),MTILC(1),

IK(1) ¢ X2U4K(1),

~e%ew ENO COMOECK YAQEQ waeow
weswe END COMOECK YSTORE evvow
weeee BEGIN COMOECK PARAM eveve

COMMON/PCOM/NSCP1, ITABP,ITABXP, ITABYP,IPFB,NP1,NP2,NLCP1,NLCP,

283 .



284

1 NLCP3,NLEPU,IFLMSZ

wewe= END COMDECK PARAM
sevew BEGIN COMDECK ASTORE
COMMON/ASTC/AT(108),FT(108)

DIMENSION IX1(1),IY1(8),3X(1),2v2(1),
EQUIVALENCECAT, IX1), (AT(2),1IX2),(AT(3),

1 Yo (AT(9),YCO),(FT,CON)
wevew ENDO COMOECK ASTORE
REAL LAMD,MUQ?2
0TVsl,E30
CALL START
0C 4@ J=2,JP1
DG 3@ I=xi,IBAR
IMJelJeNG
IPJalJeNO
IPJP2IJP+NO
X1sX(IPJ)
YisyY(IPJ)
RI1sR(IPJ)
UiLsUL(IPJ)
UisU(IPJ)
ViLsvL(IPD)
Viav(IPJ)
X=X (IPJP)
Y2=sY(IPJP)
R23R(IPJP)
U2LsUL(IPJP)
U2sU(IPJP)
VeLsVL(IPJP)
Vasv(IPJP)
X3sX(IJP)
Y33Y(1JP)
RI3R(IJP)
UILsULC(TJP)
Ulsu(lJP)
ViLaVviL (1JP)
Visy(3Je)
X4=x(1J)
YysY(1J)
R43R(1J)
UsaLasuL(1d)
Uusu(ld)
valLsvL(IJ)
VasV(Id)
X12uXiwX?
X23mX2e X3
X34dxX3exd
X413X{ewX
X24mX2u4K(IJ)
X31meX13IK(1J)
Y2Uxy24K(1J)
Y3imeY13K(1J)
Y21aY2eYl
Y32zY3eYQ
Y43aYdmY3
YidzYieYd
HR13=@3,54(R{+R3)

XC0(1),YCOC1),CONC1)
IY1),CAT(4)»IY2), CAT(S),XCO




119
120
121
122
123
124
128
126
127
128
129
130
134
132
133
134
135
136
137
138
139
149
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
1%6
157
158
159
{60
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

1@

e

HR24rB, %% (R2+RY)

Ut2sUt+U2

uaisyz+ul

Ul4=U3+U4

Udiayua+Ut

U24sUu2+U4

Ui3sU1+U3

Vi2aVvieve

V23ava+vy

Vidsvi+vd

Viisvyevy

V24av2+vdy

Vi3davievy

XYSX24rY3leX31ayY24
UORa(U12+U34)«UG(TJ)
Uedmay2eUy

UisMaUuimUy

VahMzv2eVy

Vi3MgVieV3

CAREA=Z ,SaXY

RXY2VG(1J)
DUDXsRXY«(U2UMayY31+UIIMaY24)
DUDYRRXY* (eX2UUlIMeX 31 2J24M)
DVOXSRXY&A(V2UMaY31+ViIMaY24)
DVOYaSRXYA(=X2UdxVI3MeX31aV2YM)
O=(OUOX+OVDY) % (1,+UCR*CTI+UOCR
XXeSQRT(2,/(Y2Uxu2+4Y31422))2CAREA
YYRSQRT(2,/(X20x22+4X314x2) )aCAREA
IF(KXI,.LT,8) GO TO 19
AKORO(TJIwwKX]

GO TO 2@

UDUBUAx*24VUnx2

VOUgAMAX ] (ABS(U4aXX),ABS(VUrYY))

AKZRO(IJ)#COLAMUL (OTO24UDU+VD4%R,T)

ALAMIAK2 AM

AMUmAKAMU
LAMOZAMINI(D,B,)2ALAM
MUD2&,5%AMU

FMUO2sd ,aMUOR
PIXXsFMUD2+0UDX+LAMO
PIYYSFMUO24QVDY+L AMD
PIXYz2,*MUD2# (DUOY+DVOX)
PITH=2,254XY4 (FMUO24UODR+LAMORCYL)
XX1aHR2UA (PIXYaX2uwPIXXaY24)
XX2uHR134(PIXYaX31wPIXXxYS1)
XX3z=HR24sPIXY2rY24
XXUseHRI{34PIXYaY3Y

XXEXX%XX

YYSYYaYY

TEMPJaALAM$2 ,xAMU

IFCTURB) TEMPJsTEMPJ*RO(IJ)I*SIG(IJ)s(TWTHRDSD=2,)
ONERO(IJI# (], »ANCI®XXAYY/ (2, ATEMPJ&(XX+YY)SEM1O)

0R=ABS(D®R)

DTVAMIN] (,54DQ,0TV)
IF(OTVSAV NE,OTV) I0TVe]
IF(OTVSAV NE,DTV) JOTVxJ
OTVSAVEDTV

285



286

176
177
178
179
184
181
182
183
184
185
186
187
188
189
190
1914
192
193
194
19%
196
197
198
199
20ae
201
202
203
204
205
2né6
2a7
208
2029
210
211
212
213
214
215
216
217
218
219
22@
221
222
223
224
225
226
227
228
229
2306
231
232

e
40

50

62

7@

89

XR13=XR13K(IJ)

XR2USXR24U4K(1J)

Ax=P(1J)

RRO=1,/R0O(1J)

RMCSRRO*RVOL(IJ)

QYEOXeP1YY
OELE®@,254«DT*RVOL(IJI*C(UIL+UL)I aR1#Y24%AX+(U2LFU2)#R24YI1 20X (UYIL +
1 UB)aR3IaY2UsBXw(UULAUU) ARUXYII#QXo(VIL+V]I)aXRRUAQY+(VRL+V2)4XR]I3x
2 OY+(VIL+VIIaXR2440Ye (V4L+VU)AXRII2QY)
OELE=DELE+@,2520TaRVOL(TJI#C(ULLPUL) & (XX1=PITH)+(U2L+UR) 2 (XX2ePITH
1 Yo (UILAUII A (XX1+PITHY @ (UGLAUUI A (XX2¢PITHYH(VILAVIIaXXI+(V2L+V2) %
2 XXUo(VIL+VIIaXXJa(VAL+VAE)AXXY)
ETIL(IJ)=SIE(LJ)mDELE2RRD

IJ=1PJ

1JPRIPJP

CALL LOOP

CONT INUE

CALL OONE

CALL START

1F(,NOT,TURB) GO TO 50

TNEGT=YNEG

TK2=@,

Ti2a0,

Tp2aa,

70284,

TUPOTa@A,

TUPOTAzQ,

CONTINUE

00 130 J=2,JP2

00 12@ Is1,1Pt

1F(,NOT,TURB) GO TO 68

FFe@,5/RM(IJ)
TK2=TKR+FFa (UL(1J) 2224V (IJ)222)
TP22TP2eFFAGZa0Ta(VLIIJI+V (1))

CONT INUE

IMJ21JeNQ

IPJ=TJ+NO

IMIME T JMeNG
VTEMPa=,125/RM(TJ)* (ANCUCTII 2 (UTILCTIJYFUCTIIISANCV(TIIIA(VTIL(TIJ)+V
1 (IJ)))

Xxei,

YYel,

IF((1,EQ.,1),0R, (1,EQ.IP1)) XX=@,
IF((J.En.a).oa.(J.ta.JPE)) YY=0.

IF(XX%YY EQ,@,) GO TO 70
ECIMIMYSECIMIMYSVTEMPARVOL(IMJIMY/RO(IMIM)
ECIIMIZECIJIMISVTEMPARVAOL(IJM)/ROCIIM)
ECIMJIISECIMI)+VTEMPARVOL(IMJY/RO(IMJ)
ECIJISECIJ)+VYEMPARVOL(IJ)/ROCIJ)

GO TO 11@

IF(I.NE,1) GO TO 8@

IFC(JEQ.2),0R, (J,ERJP2)) GO TO 110
ECTIMYSECTIMY+2,#VTEMPARVOL(IJM)/RO(TIM)
ECIJISECIJ)#2,aVTEMPARVOL(TJ)/RO(IJ)

GO 10 110

IF(ILNE,IP1) GO TO 90

IF(C(J . £Q,2),OR, (J,EQ,JP2)) GO TO 110



233
234
235
236
237
238
239
2un
241
242
243
244
245
2ub
247
eus
249
258
251
2%
253
254
ass
256
2s7
258
299
269
261
262
263
e6d
265
266
267
268
269
27@
2N
272
273
T4
275
276
277
278
279
28a
28l
282
283
284
285
286
287
288
289

92

100

117

ica

130

144

15@

168

17@

ECIMIISE(TIMIY 42, aVTEMPARVOL (IMJY/RO(IMJ)
ECIMIMIBECIMIMY® 2, aVTEMPARVOL(IMJIMI/RD(IMIM)
GO 70 110

IF(J.EQ,2) GO TO 100
ECTMIMISECTIMIMYIS2 , AVTEMPARVOL (IMIM)/RO(IMIM)
ECTIMISECTIIMIS2 ,«VTEMPARVOL (IJM) Z/RO( TIM)

GO TO 1@
ECIJYISECIJ) 42, 4#VTEMPARVOL(TJI/RO(]IJ)
ECIMJIISECTIMIIS2 , «VTEMPARVOL(IMJ)/ROCIMY)
CONTINNE

1J=1pPJ

1JPsTJP+NQ

TIM=TJIMeND

CaLL LOOP

CONTINUE

CALL DONE

CALL START

IFAKE=1J

oe 1902 J=2,JP1

D0 1802 Is1,IBAR

IPJslJ+NO

IPJP21JP+NA

IF(,NOT,TURB) GO TO 1u@

FFzRO(IJI/RVOL(TIJ)

T12aT12+E(IJ)«FF

TO2sTQ2+FF2YUQ(TJ)

IMJ=1JeNO

$S=SIG(IJI/RVOL(LIJ)

TUROT3TUPOTe (254SS*(GRROR(IJI* (UCTJII+UCIPIYI+UCIPJIPI+UCTIIP)I)I+GRROZ(
1 TJIN(VOIIISVIPIISVIPIPY+V(IJP)))
TUPOTASTUPOTA=SSaG2Z4OTAGRROZ(1J)

CONTINUE

IF(J,NE,2) GO TO 150

axhakhnax  SET BOTTOM FICTICINUS ROW ARRRARARAARA AR
ROLCIJMI=SROCTIJIM)

EYILCIJMISETIL(LIY)

IF(TURB) TUR(IJMYeTUQ(IJ)

CONC(IJIM)=CONC(I)

IF(I.NE,IBAR) GO TO 1S0

axnnxnanar  SET LOWER RIGHT FICTICIOUS CORNER #Aaatakdakan
ROL(IJM#NOQ)IsROCIJM+NQ)

ETILC(IJMeNQYZETIL (IFAKE)

IF(TURB) TUQ(IJM¢NQIRTUQ(IPAKE)
CONC(IJM+NQ)ISCONC (IFAKE)

GO TO 168

IF(J,NE,JP1) GO TO {60

axsnnansse SET TOP FICTICIOUS ROW aasnaasnans
ROL(IJPI®RRO(LIJP)

IF(TURB) TUQ(1JP)I=TUR(IJ)

CONC(IJPI=CONC(YJ)

IF(1.NE,IBAR) GG TO 170

Aakannnns  SET RIGHT HANO FICTICIOUS COLUMN sataaanans
ROL(IPJ)YSROCIPI)

ETILCIPJYSETILC(LI)

IF(TURB) TUQ(IPJY=TUB(LJ)

CONC(IPJ)Y=CONC(1J)

1J=1pJ

287



298 1JPzIPJP

291 188 IJMeIJM¢NQ

292 CALL LOOP

293 198 CONTINUE

294 CALL OONE

295 IF(,NOT,TURB) GO TO 2@a

296 TOO=TR2«TUBENG

297 TE=TK+TI+TUQENG

298 OELTAE=EP1+TUPOT4TUPOTA

299 OELEWRBDELTAE

3aa FIOEL=OELEWR®SAV]

301 IF(TOOSAV NE,.@,) ERATIO=FIOEL/TDQSAYV

ja2 T00SAV=TDQ

323 SAVI=0ELTAE

304 2287 CONTINUE

3aS IF(GROVFL,GT,1,99) GO TO 25@

336 CALL START

3nY DB 227 J=2,JP?2

308 00 21@ I=1,IP1

309 UG(1J)=B,5+GROVELA(ULC(TIJI+UCTIJ))

31@ VG(IJI=U ,S*GROVEL*(VL(IJ)4V(IJ))

31 21a JsTJeNQ

312 CALL LOCOP

313 220 CONTINUE

314 CALL DONE

315 CalL START

316 00 24@ Js2,JP2

317 Do 232 Ist, 1Py

318 XCIJIXC(IJI+UG(TJ)=OT

319 Y(IJI=Y(TJY+VG(IJ)ADT

320 R(IJ)=X(1J)=CYL+OMCYL

321 237 IJm1J+NQ

322 CALL LOOP

323 247 CONTINUE

324 CALL OONE

328 GO TO 267

326 25 CALL REZONE

327 263 CONTINUE

128 RE URN

329 ENO

IR T YT I IIIIISY T L L P RN LR LN R Y N DL L AN L DA Y Y L R L LY L L LAl Ll LA L

1 SUBROUTINE YPLOT
2 ¢
3 c ROUTINE TO DO PLOTTING FOR YAQUQ
4 c
S [ ORIGINALLY WRITTEN BY A A AMSOEN,LASL Te3
6 ¢ MODIFIEODO AND DOCUMENTED BY J,L NORTON,LASL Te3,197%
7 ¢
8 % weewve BEGIN COMDELK PARAM [ 2L L L]
9 COMMON/PCOM/NSCP1,ITABP,ITABXP, ITABYP,IPF8,NP1,NP2,NLCP1,NLCP2,
10 1 NLCP3,NLCPU4,1FLMSZ
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11
12
13
14
15
16
17
18
19
24
21
22
23
24
2%
26
27
28

30
31
32
33
34
35
36
37
38
39
ua
41
42
43
ad
4s
ué
47
48
49
S@
51
52
53
S4
55
56
57
S8
59
69
61
62
63
64
65
66
67

»

=emww END COMOECK PARAM ooeve

=e=ww BEGIN COMDECK ASTQRE vomee

COMMON/ASTC/AT(100),FT(1@8)

OIMENSION IX1C1),IY1C1),IX2C1),IY2(C1),XCOC1),YC0C1),CONC(Y1)
EQUIVALENCECAT, IX1), (AT (2),3X2), CAT(3)»IY1),CATC4), 1Y), (AT(S),XCO
1 Yo CAT(9),YCO),(FT,CON)

weewe ENDO COMDECK ASTORE *sewn
wesee BEGIN COMOECK YSTORE ewemw
weewe BEGIN COMOECK YAQDIM eneve

DIMENSION X(1),XPAR(1))R(1),YPARCL),Y(1),MPAR(1),UC1),UG(1),DELSM(
1),V(1)sVG(1),RO(1)»SIECI),MP(1),RMP(1),RECSA(1IEC1),ETIL(I),RVOL
C1) o MCL),RMCLY,VR(L),PCLY,PLCIY,UPCTI),UTILCLY,ULCL),COCLY,VTILCY)
sVLE1) ROLCLY,AVXSV(]),AVYSV(1),DLSROIC1),0L8R0Q(1),CAPGAM(1),TUQ
(1),816¢1),TUS(1),GRROR(1),GRROZ(1),GRROP (1), TUGVEC(1),MTIL(1),
CONC(1),CTEMP(1),ANCU(C1),ANCV(1),GRSV(1),GZEV(1),X13K(1),X24K(1),
YI3K(1)pYRUK(1), XRIZK(1) o XR2UK(L),OKLSM(1),AREAC(Y)

=e==w ENO COMDECK YAQOIM woone

we=ew BEGIN COMDECK YAQSC Ll

LOGICAL RESTRT,FI{M,PAPER,TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(96020)

COMMON/YSC2/AA(C1),ANC,AQ,AQFAC,AGM, B8, COLAMU,CYL,0R,0T,DTC,0TFAC,

1 OT0(C12),DTOC(12),0702,0708,0TPQS,DTV,DZ,EM1@,EPS,FIPXL,FIPXR,

2 FIPYR,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,6ZP,1,IBAR,

3 IDTO,1Js XMy 1P, XML, IPXL, IPXR, IPYB,IRYT,1P1,1P2,15CR,ISC3,ITV,

4 IUNF'IXLOIxR'IVBpIYTDJ'JBAR
CQMMON/YSC2/JCEN,JP1,JP2,JPU, JUNF,JUNFD2,KXT,LAM, LPB,MU,NAME(8),

{ MCYC,NLC,NP8,NPT,NQ,NOI,NQIB,NOI2,NSC)NUMET,ZOR1IG,0OM, OMCYL,PXCONV

2 ,PXL,PXR,PYB,PYCONV,PYT,ROT,REZRON,RE2S1E,REZYB,RIBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR, T, THIRO,NCLST, TOUT, TWFIN

COMMON/YSC2/TUBT 4 TUST, NCO,TNEG, TNEGSY, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPOT,TDASAV,TK,T1,TUGENG,EP1,SAV1,QLEVEL,TQ,IST,
VV, XCONV, XL sXR,YB,YCONV,YT,PTPOLO,DTSV,OTLAST,FIYBO,1YB0, YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO,IXLO, ISVH,JSVN,OMN,QMX , WMAX ) JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD,TE,DTR, TMASS,0TVSAV,0TCSAV, IOTV
s JOTV, IDTC,JOTC,CIRC, T1S,POTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM, 1TG,JTG
s TMASSV,WMAXEF,RMINEF,TSTRTD

COMMON/YSC2/22

COMMON/YSCU4/ITAB(ITABP)

"OMMON/YSCU/ITAR(10A2)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD,1FD

weews ENO COMDECK YAQSC anaew

wewee BEGIN COMDECK YAQEQ peoew

EQUIVALENCE(AASC(1),X,XPARY, (AASC(2),RyYPAR), CAASC(3),Y,MPAR), (
AASC(U),UY, CAASC(S))V), (AASC(6),RO), (AASC(T7),0ELSM,RCSQ,MP)Y, (AASC
(8),F,ETIL,AREA, XR13K),

(AASCC(15),8TE), CAASC(16),PMA,DKLSM,RMP), (AASC(9
YoRVOL), CAASC(1@),MpRM,VP), (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
ULy PMX,PUY, CAASC(13),VTIL,VL,PMY,PV), (AASC(14),0,C0,R0OL), (AASCC(17
YsCAPGAM,UGY, (AASCC(18),TUR)Y,CAASCC(19),81G), (AASC(2@),TUS)Y, CAASC(
21),GRROR), (AASC(22),GRROZ), (AASC(23),DLSROYI,Y13K), (AASC(24),628V
Yo CAASC(25),0OLSRNA,VGY, (AASC(26),GRS5V), (AASC(27),GRROP, TUQVEC,
Y2UK) ) (AASC(28),MTIL)Y, (AASC(29),CONC)Y, (AASC(3@),CTEMP, XR2UK), (
AASC(31),ANCUY, CAASC(32)»ANCVY, CAASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)
REAL Mp,MP,MPAR MTIL

R W -

T UL & WA e

— OPNT NE NN -
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290

68
69
70
71
72
73
Y4
75
76
77
78
79
ae
81
82
a3
84
8s
86
87
88
89
LT
91
92
93

98

96

97

98

99
100
1y
192
123
124
105
106
187
108
109
11@
111
112
113
114
115
116
147
118
119
120
121
122
123
124

»

s Ry Nal [a XaXa) [a ¥aNal

[a N2 XaXe} [ Xa X

[aXaXa el

eevwe ENO COMDECK YAQEQD eweve

evwse ENC COMOECK YSTORE Lol
wevwee BEGIN COMOECK PCALL wevee
COMMON/PCALLG/XCONVP,YGCONVP,YUP,YLB
ereme ENO COMDECK PCALL weovoe

LOGICAL EULER

OIMENSION BCO(2)

OIMENSION ITITLE(6,8),INWT(8)

OIMENSION IJL1(6),1JL2¢6)»TJL3C(6),1JLUC6), JLS(6),1JLE(6)
OIMENSION IJL7(6),1JLB(6)
EQUIVALENCECITITLE, IJL1)» CITITLECT),2JL2), CITITLECI3), TJL3),
1 ITITLEC19),IJ0L4),CXTITLE(2S),3JLS), CITITLEC(31),2JL6),(ITITLE(SY),
2 IJL?), CITITLEC4D),1JL8)

OATA IJL1/THOENSITY,S«1H /

DATA 1JL2/24HSPECIFIC INTERNAL ENERGY,3xiH /

DATA TJL3I/SHVORTICITY,SalH /

OATA IJLU/1BMVELOCITY MAGNITUOE,dx1H /

OATA 1JLS/26HSPECIFIC TURBULENCE ENERGY,3x1H /

OATA IJL6/3@HRATID OF SPEC, TURB, ENERGY TO,

{ 21H SPEC, KINETIC ENERGY/

DATA TJL7/28HTURBULENCE VISCOSITY (SIGMA),3#iH /

ODATA TJLB/22HCONCENTRATION X RADIUS,3aiH /

DATA INWT/1,3,1,2,3,6,%,3/

DATA BCO/1H /

ODATA VMAX,DRMIN,DZMIN,DRMAX,DZMAX/S%@,/,1VM,JVM/8,08/

OATA TP/9,/

CALL SECONOC(TP)

WRITE(S9,21@) TP

IF THERE ARE ANY PARTICLES, GO PLOT THEM
IF(NPT,GT,@) CALL PARPLT
EULER IS TRUE I!¥ THE CALCULATION 1S EULERIAN

EULER=,FALSE,
1F(GROVFL,EQ,8,) EULER=s,TRUE,

INITIALIZE COOROINATE@TQeRASTER CONVERSION FACTORS IN COMMQON

YCONVPEYCONY
XCONVPaxXCONY

INITIALIZE MINIMUM PLOT Y VALUE IN COMMON
YLBsYB

GO GFT THE MAXIMUM VELOCITY ABRSQLUTE VALUE ALONG THE COOROINATE
DIRECTIONS AND THE MINIMUM AND MAXIMUM ZONE SJZES

CALL DVMM(VMAX,IVM,JVM,DRMIN,0ZMIN,ORMAX,DZMAX)
VTEST=,@5aVMAX

IF DOING AN EULERJAN CALCULATION,ONLY OQ ZONE PLOTS UPON
STARTUP, OTHERWISE,D00 THEM EVERY OQUTPUT CYCLE.

IF(EULER,AMD NCYC ,NE, @) GO TO 20



12%
126
127
128
129
130
134
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
187
158
139
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

(2 XaNsal

OO n [aXzx Nz Xel

iz Ne Kalel

la X Nal

[aXe 2a)

18
2@

CALL AOV(1)
CALL ZONPLT

PUT LABELS ON THE ZONE PLOT AND OUT TD THE CYCLE SUMMARY PRINT

CALL LINCNT(59)

WRITE(IFO,22@)

00 18 IPX®6,1F0,6

WRITE(IPX,25@) DRMIN,ORMAX,DZMIN,0ZMAX,XR,YB,YT
WRITE(IFD,268) JINM,NAME,T,NCYC

CONTINUE

SKIP VELOCITY PLOTS IF VELOCITIES ARE ESSENTIALLY ZERO,
OTHERWISE,PLOT VELOCJITIES SCALFO TO THE MAXIMUM VELOCITY,

IF(VMAX,GT,EM1@) CALL VELPLT(VMAX,R)

THE FULL PLOTS HAVE BEEN MADE, ADJUST PLOTS NOW SO THAT THE
REGION OISPLAYED INCLUDES THWAT PART QF THE PROBLEM TWO
FIREBALL RADII ABOVE THE TOP OF THE FIREBALL TO THREE RAODI}
BELOW THE BOTTOM OF THE FIREBALL

YUP2PTOP+2,4PRITE
YLB3PBOTMe3 , APRITE
IFCYUP.GT,YT) YUPaYT
IF(YLBLT,YB) YLBayB

READJUST THE CARTESIAN TO RASTER RATIQOS TO ENCOMPASS THE NEW
REGION BUT SAVE THE OLD COORDINATES

F1YBO=sFIYB

IvyBG=lYB

Fiyes9aa,

lvyBs9aa
YCONVPSFLOAT(IYT=1YB)/(YUP=YLB)
XCONVPXCONVRYCONVR/YCONV
FIXLO=sFIXL

IXLO=IXL

FIXROgFIXR

IXROBIXR

FIXLz6S,

IXxLs6%S

FIXRR66G,

IXRa660

YCNVLO=YCONY

YCONV=YCONVP

XCNVLD=XCONY

XCONVEXCONVP

BN THE PLOTS AGAIN FOR THE SMALLER REGION
IF(EULER,AND NCYC,NE,?) GO TD 3@

CALL ADV(1)

CALL Z2ONPLT

PUT LABELS ON THE 2ONE PLOT
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292

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
289
28l
282
203
204
285
206
2a7
208
2829
210
211
212
213
214
215
216
e1?
218
219
220
221
e22
223
224
225
226
227
228
229
23a
231
23e
233
234
235
236
237
238

(2 X g Xal

o060 OO0

OO0

IO

IOy (2 Re ¥ el OO0

30

4e

50

CALL LINCNT(S9)

WRITE(IFD,238)

WRITE(IFD,25@) DRMIN,DRMAX,DZMIN,DZMAX,XR,YB,YY
WRITECIFD,268) JNM,NAME,T,NCYC

ORAW THE PLOTTING RECTANGLE AND LABEL IT

CALL TICBOX
CONTINUE

SKIP VELOCITY PLOTS IF VELOCITIES ARE ESSENTIALLY ZERD
IF(VMAX,LT,EM18) GO TO u@
PLOT VELOCITIES SCALED TO MAXIMUM VELQCITY

CALL VELPLT(VMAX,Q)
CALL TICBOX

PLOT UNSCALED VELOCITIES

TALL VELPLT(VMAX,1)
CALL TICBOX
CONTINUE

SECTION TO 0D CONTOUR PLOTS

Lel, OENSITY (ISOPYCNICS)

Le2, SPECIFIC INTERNAL ENERGY (ISOTHERMS)

Lz3, VORTICITY

Lsd, VELOCITY MAGNITUOE

L=5, SPECIFIC TURBULENCE ENERGY

Ls6, RATIOQ OF SPEC, TURB, ENERGY TO SPEC, KINETIC ENERGY
L=7, TURBULENCE VISCOSITY (SIGMA)

L=8, CONCENTRATION X RADIUS

IF TURBULENCE 1§ NOT ON,00 NOT PLOT THE TURBULENCE QUANTITIES

LPxa
IF(,NOT,TURB) LPay4

PREPARE THE PLQTTING ARRAYS

00 2n@ L=i,LP

CHECK FDR VORTICITY PLOT

IF(L.NE,3) GO TO 59

YES, SPECIAL SUBROUTINE PREPARES VORTICITY,
CALL GETOMG

GO TO 198

CONTINUE

CALL STARTY

00 182 J=2,JP)
00 178 I=1,1BAR



239
2ua
241
2u2
243
Qud
4%
2ué6
247
248
249
5@
F3-3!
252
253
254
25%
256
2%7
258
259
26@
261
262
263
264
265
266
267
268
269
278
271
272
273
274
275
276
277
278
279
28a
281
282
283
284
285
286
287
288
289
290
291
292
293
294
298

o000

TOO

(g NaXal oD

OO0

oD

o0

60

7@

80

90
1va

110

128

13a

149

158

160

GO TO (6@,7a,200,87,8@,82,100,80),{
CONTINUE

ODENSITY

CeCIN=RACIY)
GG TO 168
CONTINUE

SPECIFIC INTERNAL ENERGY

CQ(IJINSIE(CIY)

GO 10 160

CONTINVE

IPJalJeNO

IPJPR1JP+NO

IF(L,EQ,%,0R,L,EQ,8) GO TO 9@

XXA2 (@, 285« (UCTIJY+UCIPII+UCIPIPISUCIJP)) I na2+(0,25%(V(TIJI+V(IPJY+V(
1 IPJP)#V(IJP)Y))%n2

GD TO j¢a@

CONTINUE
RAVSQ,25%(R(IJI+R(IPJI+R(IPJIPI+R(IJP})
CONTINUE

LPXzLw3

GO 7O (1148,128,1%8,144,158),LPX

CONT INUE

VELOCITY MAGNITUOE

COCIJI=BART (XXA)
GO TO 160
CONTINUE

SPECIFIC TURBULENCE ENERGY

Co(IJ)=TUQ(I)
GO TO 160
CONTINUE

RATIO OF SPEC, TURB, ENERGY TO SPEC, KINETIC ENERGY

CO(IJIBTURIIJY/Z (XXA+EMIB) 22,
TESTSAMAX1(ABS(U(IJ)),ABS(V(1J)))
IF(TEST,LY.VTEST) CO(IJ)=o,

GO TO 160

CONTINUE

TURBULENCE VISCOSITY (SIGMA)
Ca(IJ)esSIG(I)

GO TO 160

CONTINUE

CONCENTRATION X RADIUS

CR(IJISCONC(IJ)YARAV
CONTINUE
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296
297
298
299
lpa
a1
3ae
3a3
a4
385
a6
3a7
308
309
318
311
312
313
314
315
316
317
318
319
320
321
32
323
324
325
326
327
328
329
130
331
332
333
334
335
336
3y7
338
339
340

OO

OO OO

00

170
180
190

20@

212
220
239
aun
2s5a

268

IF(ABS(CA(IJ)}, LT, 1,Ee50) COCIJ)=O,
1JP=1JP+NQ

IJeTJ+NO

CALL LOOP

CONTINUE

CALL DONE

CONTINUE

OECIDE WHETHER TO REQUEST LOGARITHMIC OR LINEAR CONTOUR INCREMENTS
PLOTS 1 AND 2 ARE LOGARITHMIC = THE DTHERS LINEAR

ILOG=1
IF(L.GT,2) ILOGz@

GG 00 THE PLOTY

ITITLE 18 THE PLOT TITLE
INWT IS THE NO, OF COMPUTER WORDS IN THE TITLE

CALL CONTOR(CILOG,ITITLEC1,L),INWTC(L))
CONTINUE

RESTORE THRE OLD RASTER VALUES

F1YBeFlYBO
lvyB=1YBO
YCONVaYCNVLD
XCONVaXCNVLD
FIXRaFIXRO
FIXL=FIXLO
IXRm®IXRO
IXL=eIXLO

CALL SECOND(TP)
WRITE(S59,248) TP
RETURN

FORMAT(1H ,2BHBEGIN YPLOT AT CP 3 ,F10,4)
FORMAT(1@H ALL ZONES)
FORMAT(29M ZONES IN THE FIREBALL REGION)
FORMAT({H ,1BHEND YPLOY AT CP = ,F1G,4)
FORMAT(7H ORMINmIPE12,5,7H ORMAXaE12,5,7H DZMINEE12,5/7H DOZMAX=EL2
1 ,5,4H XRzE12,5,4H YBRE12,5,4M YTaE12,5)
EORMATtlH s UXA10,8A10,3X2HTE, 1PE12,%) iX6HCYCLESR,IS)
NO

(A A A LA A A I Il LAl Al Al L LA A L LA AR I LI ST LI T Y LY R L Y Y I Y e Y P Y I T T P T Y Y Y X T )
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»000

»

MDOIFIED AND DOCUMENTED BY J,L,NORTON,LASL Te3,197S

wewee BEGIN COMDECK PARAM verew
COMMON/PCOM/NSCP1,ITABP,ITABXP, ITABYP,IPFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCPu4, IFLMS2Z

weewe ENO COMDECK PARAM ew=ww
=wewe BEGIN COMOECK YSTORE eweww
weevwe BEGIN COMOECK YAQOIM vovew

DIMENSION X(1),XPARC1),RC1),YPARC1),Y(1),MPARC1),UC1),UG(1),0ELSM(
13,V(1),V6(1),ROC1),STEC1),MP(1),RMP(1),RCSNC1),E(1),ETILC1),RVOL
C1IoMCLY,RMCLY,VP(1)sPC1),PLC1),UPCI)pUTILCLY,ULCI),CQC1Y,VTILCY)
pVLC1),ROLC1),AVXSV(L),)AVYSV(1),DLEROI(1),0LSROG(1),CAPGAM(]),TUD
(1),SIGC1),TUS(1),GRROR(1),GRROZ(1),6GRROP(1),TUGVEC(1),MTILC(1),
CONCC1),CTEMPC1),ANCUC1) ) ANCV(1)sGRSV(1),6GZSV(1),X13K(1),X24K(1),
YI3K(1),Y2UKCL),XRI3K(1),)XR24K(1),DOKL3M(1),AREA(Y)

~ewew ENO COMOECK YAQDIM nopew

weve= BEGIN COMOECK YABSC =weeo

LOGICAL RESTRT,FI_M,PAPER,TURB

REAL LAM, MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(9600)

COMMON/YSC2/AA(1),ANC, AR, ADFAC,ABM,BA, COLAMU,CYL,0R,0T,0TC,DTFAC,

{1 DT0(1@),DT0C(1@),0T02,0708,0TP0OS,0TV,02,EM18,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVE},GZ,GZP, 1, IBAR,

3 1070, 1J61JMe1JP, TM1,IPXL, IPXR,IPYR, IPYT,1IP1,1P2,18C2,1IS5C3,1ITV,

4 JUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JPU, JUNF, JUNFOR,KX1,LAM,LPB, MU, NAME(B),

1 NCYC,NLC,NPS,NPT,NO,NOT,NQIB,NOQI2,NSC,NUMIT,20RIG,0M,0MCYL,PXCONV

2 JPXL,PXR,PYB,PYCONV,PYT,RDY,REZRON,REZSTIE,REZYQ,RIBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, TWFIN
COMMON/YSC2/TURL,TUSY,NCQ, TNEG, TNEGSY, TUSV,TUR8B,PTOP,PRITE,PBOTM,

1 ILNG,NILNG,TP3,TUPQT,TOQSAV,TK,T1,YUQENG,EP1,5AV1,0LEVEL,TQ,1ST,

e VV,XCONV,XL,XR,YB,YCONV,YT,PTPOLD,0T8V,OTLAST,FIYBO,1YBO, YCNVLO,

% XCNVLD,FIXRO,FIXLO, IXRO,)IXLO,ISVW,JSVW,OMN,QMX,WMAX, INM,T2,T| IM,

4 ROMFXR,RQMFYT,ROMFYB, JOUMP, TWTHRO,TE,DTR, TMASS,0TVSAV,DTCSAV,IDTY

S ,JOTV,IOTC,JOTC,CIRC,TIS,POTE ,UMOM,VMOM, TMAX,TGMX, ITM,JTM,ITG,JTG

6 ,TMASSV,WMAXEF,RMINEF,TSTRTD

COMMON/YSC2/22

COMMON/YSCU/TTAB(ITABP)

COMMON/YSC4/ITAB(1070)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD

ee=we END CQMOECK YARSC LI

epeew BEGIN COMOECK YAQEQ wonee

EQUIVALENCE(AASC(1),X,XPAR), (AASC(2))Rp)YPAR), (AASC(3),Y,MPAR),(
AASC(48),1), CAASC(S) s V), (AASC(H),R0O), (AASC(T7),0ELSM,RCSQ, MP), (AASC
(8),E,ETIL,AREA,XR13K),

CAASC(15),STIE), (AASC(16),PMA,DKLSM,RMP), CAASC (9
YsRVOL), CAASC (1) ,M,RM, VP), CAASCC(11),P,PL,EP,UP)Y, (AASC(12),UTIL,
UL,PMX,PU), (AASC(13),VTIL,VL,PMY,PV), (AASC(14),0,C0,R0L),(AASC(17
Yo CAPGAM, UG, (AASC(18),TURY, CAASC(19),51G),(AASC(22),TUS), (AASC(
21)sGRROR), CAASC(22)»GRROZ), (AASC(23),0LSROL,Y13K)Y,(AASC(24),G2ZSV
s (AASC(25),DLSROB,VG), (AASC(26),GRSV), (AASC(27),GRROP, TUQVECL,
Y2UK), (AASC(28),MTIL) s (AASC(29),CONC),(AASC(3B),CTEMP,XR24K),(
AASC(31),ANCU), (AASC(32),ANCV), (AASC(33),AVXSV,X13K),(AASC(34),
AVYSV, X24K)
REAL M,MP,MPAR,MTIL
wee=w END COMDECK YAQEQ —onwe

[« RV B RV R VI

-0 FNOCUVIE WN -~ -
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63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
aa
81
82
a3
84
85
86
87
88
89
90
91
92
93
94
9S
96
97
98
99
10a
181
182
1a3
184
185
186
187
108
189
118
11
112
113
114
118
116
117
118
119

(e Xa i J

OO

OO0

(2 Ee Xz Vel (s NaRzslal

on 300

swees ENO COMOECK YSTORE bl

erwew BEGIN COMOECK PCALL eoece
COMMON/PCALLC/XCONVP,YCONVP,YUP,YLB
ews=e END COMDECK PCALL epo==
LOOP OVER ALL REAL ZONES

JAu@

CALL START

0D 60 Js2,JP1
00 52 I=1,1BAR
IPJs1JeNG
IPJPEIJP¢NG

OETERMINE THE FOUR VERTICES OF CELL (I,J)

(X1,Y3) IS VERTEX (I+1,J) (VERTEX 1)
(x2,Y2) 1S VERTEX (I+1,J41) (VERTEX 2)
(x3,Y3) Is VERTEX (l,J+1) (VERTEX 3)
(xd4,v4) 1S VERTEX (1,J) (VERTEX 4)

X1zX(IPJ)
X28X(IPJP)
X3eX(1JP)
Xuxx(1J)

Y1eY(IPJ)
Y2=Y(IPJP)
Y3sY(IJP)
Y4y (IJ)

(IXN,IYN) ARE THE PLOT RASTER COOROINATES OF VERTEX N

IXIaFIXL+ (X {mXL)xXCONVP
IX2aFIXL+(X2eXL)aXCONVP
IXIBFIXL+ (XX )aXCONVP
IXUBFIXL+(X4mXL)aXCONVP
IY1wFIYB+(YieYLB)YAYCONVP
1Y2aF1YB+(Y2=YLB)xYCONVP
IVYIRFIYB+(YSmYLB)Y*YCONVP
IYUsFIYB+(YUeYLB)*YCQONVP

IF VERTEX § OR 2 IS ABOVE THE TOP OR BELOW ThE BOTTOM OF THE
PLOT REGION,DO NOT PLOT THIS ZONE

IF(IY1,6T,1YB8,0R, 1Y1,LT,IYT) GO 1O 40
IF(3YR2,GT,IYB,0R,1Y2,LT,IYT) GG TO 4@

IF VERTEX § OR 2 IS TG THE RIGHT OF THE PLOT REGION,S8KIP
THIS ZONE

IF(IX1,6T,IXR) GO TO 4@
IF(IX2,GT,IXR) GO TO 4@

IF THIS 2ONEF IS ON THE SBYMMETRY AXIS,DRAW THE LEFT 810E
IPC1,5Q,1) CALL DRV(IX3, 1YY, IX4,1Y8)
IF THIB ZONE IS IN THE BOTTOMMOST ROW TO BE PLOTTED,ORAW THE



120 [+ BOTTOM SIDE

121 c

122 IF(JB NE.¥) GO To 14

123 JaaJ

124 GO 10 an

125 19 CONTINUE

126 1P (J NELJB)Y GO TO 30

127 2@ CONTINUFR

128 CALL PRV(IX4,1Y4,IX1,1YY)
129 32 CONTINUE

130 ¢

131 c DRAW THE RIGHT SIDE

132 o

133 CALL ORV(IX1,1Y1,1x2,1Y2)
134 c

135 c ORAW THE T0OP SIDE

136 c

137 Call DRV(IX2,1IY2,1X3,1YY)
138 4 1J=IPJ

139 Sa 1JP=1PJP

1u0 CALlL LOOP

141 6@ CONTINUE

142 RETURN

143 ENOD

A A A 2 A L A L LA LA LR LA I LI AT LAY YL I RIS P LR X LR L R R L LYyl )
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