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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 is 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 JCENER zone is 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, REZY0O, 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 = 0.

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
cauges 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 is 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 (I,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 interpolation was required. To avoid this
unnecessary step and the resultant smoothing, the
code was modified to permit inputting data in one-

dimensional form.

directly onto the YAQUI grid.

The data is then interpolated

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 zome i (ri),
the velocity of the outer boundary (ri), and the
specific internal energy and density of the zone
(ei and o,, respectively) in the format 4E15.0.
Cards are read until a blank card or an end-of-file
is encountered. The inner radius of the first zone
is assumed to be zero (ro = 0) as is the velocity at
the center (io = 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

Fig. 4. Division of 1D fireball data into subzones
2D YAQUI grid.

for interpolation purposes.

61 is 0° and 62 is 180°. A8 is determined from
180°/NTH, where NTH is an input quantity; Ar is de-—

T37T4-3

termined from NRAD ® 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

(r+Ar,8)
shell. Find into which YAQUI zone the center of the
subzone falls. Assign all the mass, momentum, and (r,9)
internal energy of the subzone to the YAQUI zone.
One can estimate the accuracy of the procedure by (r+ %— , g+ éz-e—)
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- (r,8-*£&6)
zones assigned to the YAQUI zone should be nearly
the same except for those YAQUI zones only partially (r4'13r' 6.*£k9)
within the outermost spherical shell, 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. If 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 ¥oax be the outer radius of
the last 1D zone. The horizontally crosshatched
portion of zone (i,j) is 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+l,j~1) 1s 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 specific internal energy is determined

by dividing the zone internal energy by the zone

"max

itl,j+

/

i+l,]

i+l,j-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., if
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 re-
gion is at (XC,YC) and the upper right-hand coruer
is at (XD,YD).
is determined by superimposing a uniform grid of
zones, which are DRPAR wide by DZPAR high starting

The actual location of the particles

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 is more useful for
fireball problems. This option is initiated by
setting YD = 0, 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,
ST T Tty T T T rT o r oo
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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. In 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. In
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 T, and the

particle lies outside the cell.

{a)

~

{b)

(c)

Fig. 8. Determination of particle positions.

The numbering of vertices 1s arbitary and may
be clockwise or counter-clockwise, but must be
congecutive. The rationale far this seemingly
complicated criterion 1s 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 is used. To increase efficiency a
one~dimensional array holds the number of the cell
containiung 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 is, 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-n) (:L—e)§1 + (1-n)8 2’2 + ne§3 + (1-8)n §4. (1)

The vectors ;1,...,;4 are drawn from any convenient
origin to the vertices 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,0) space we then do a bi-

linear interpolation, using for any scalar the form

s(n,0) = (1-n) (l—EJ)sl + (1-m)8s, + nbs, + (1—e)nsl‘.
(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 Pracht4 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 6 obtained from Eq. (1) will both lie between
0 and 1. If either does not, the cell indicated by
the values of n and 9 is examined. For example, if
n = 1.2, increase 1 by one and recalculate n and 8.
This approach is neater and more efficient. In
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-p3=v-c\7p, (3)
the momentum equation

dpu , 3

-+
— + > >
ot g Pu +Ve(puu) =V i+ g » (4)

the internal energy equation

l"t_f=_pv-3+3L°2‘1+vU-Vp1 s (5)
Bs

and the turbulence energy equation

2

209 _ _ 99p+Vp+ ool - 2g.3 420 pq
at o] 3 8s

-%op(v-3)2+v-c\7pq ) (6)

The turbulence viscosity is given by
o = Bs/2q . (7

For conciseness we have used the following de-

finitions:

2 du,
Hij = (1,1+p('1)e:Lj + OHij + 6ij (k-—i 00) E
- (p% pq)] s (8)
] 3p
s 9o, Y9 ax, 0 ®
3 i
aui
T = eij Fralt and (10)
3
o 2y
eyy = E*’ o, . (11)



The parameters of the model are B and the scale, s,
Values are obtained phenomenologically from fits to
experiment. For f we use the constant, B = 0,02,

For the scale, constant values over the mesh and the

more complicated phenomenological form

s = 0.14 d(z) ( - %24;—;) 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

wen ) @

vio,z
(0,2) .o

s = 0.14d (2 -~
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. In 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 is 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+o00, A +A- % po and p *> p + % pq. Similarly
Hij is calculated from p and : at the old time level;

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 - Eat— oa—axg ; this

1

requires saving the two components of ngL for each
i

cell from the previous time step. Clearly such an

approach centers the time derivative about t - %f

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 is mainly handled explicitly. However,

we can include some advanced time information by

writing Eq. (6) in the form

2

n
(o)™ [1 AR —21] = (0" - obt [YED—VR - or
Bs

n
n
+3 o<V-G)2] +(7-0%0q). (14)

In cylindrical geometry I' takes the form

2 2 2 2
du v 1 {du v u
T=2[(§) *(g) *5(@*5;) +(;)] - a5

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, % Vo+Vp, a small
reach 1s 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)°.
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 i (e R TR ORI ) SN T

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: {(22—24) (ul—u3) + (23—21) (uz—ua)} (17a)
and

u_ L {(rz—rl‘) (ugmu) + (ry=r,) (uz-ul‘)} . (17b)

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

§%+3-v¢=v-ovc

could not lead to negative c anywhere in the mesh,
and that the difference form of V*gVc 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.-¢
1 __LJL_d? <r°><c

> = (VoVe) (18)
V & 1 jo j jo o’
o3 2 (Aj+Ao)
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 andj,
Aj is the area of cell j, Vo is the volume of cello,

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

See Fig. 10 for examples. 1In

with sides d8x, 8y, and constant g, this reduces to

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

(19
8x2 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 is possible for the turbulence energy
If, for
example, 6t % Vp-Vp is positive and greater than

to become negative in certain cells.

pq 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 < 0, we set q
to zero. Experience bhas shown for the fireball
calculations that less than 1% of the turbulence

energy is lost by this procedure.

31.("3_6 I o
o dio
Y
4

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 emergy 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 111, then, are the
internal energy, the turbulence energy, and the mo-
mentum, which are individually conserved. 1In
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. 1If 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

;;c—lﬁ %(El+§3+36+38) - 4, 0)
(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 : 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 U 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 can 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 timing is pot crucial. It can 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 T, is

described by the diffusion equation

§% AV o+ §GE) (21)

where p is the density and A 18 a constant diffusion

<+ + >
Define the quantities ér = r-r ,

If p(Sr,t) is
written as p(§r,t) = X(8x,t) Y(8y,t) Z(8z,t), it

coefficient.

§x = X=X, 8y = Y=Y and 8z = Z-2 .

can be shown that

1 -6mPaae
VETAL

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
L, = 0 to be a masgsless point at :0 and use Eq. (22)

as a probability distribution function for deter-

mining the position of the particle at time t =
The turbulence viscosity then serves as the

diffusion coefficient A.

t +8¢t.
o
In cylindrical coordinates

one should solve Eq. (21) in a cylindrical basis
-
p(S8r) = R(Sr) Z(S8z)

However, R cannot be determined in closed form and

for small 6t and &x, with &x > %?5 , R reduces to

o
Thus, Eq. (22) can be

the form of X in Eq. (22).
used with confidence in cylindrical geometry as
long as it ig 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

£(y) = e > (23)

where ¢ is the standard deviation. Equation (22)

can be put in this form by setting
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o = V2A8t 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<1

=0 , elsewhere. (25) -
What we need is the distribution given by Eq. (23)
with o 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.



y ~ -
f(y7) ay” ,

X y -2, 2
or f dx” = -2 f e’ /20 dy” .
) VZno Jo

With the variable transformation z~ = ——

y/ov2 .2
-z .
-/ﬂ e dz” ,
[¢]

By definition, the standard error function is

therefore,

X = erf(—f;) , 27)
av2

4nd from Eq. (24),
y = VEXSE 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 €2}
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=erf(y)

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 0 and point
NERFV at WMAXEF.
be

Thus, the equal spacing DX will

WMAXEF
PX = NERFV-1 ’ 29

and the position of point i, denoted by Xy will be

x; = (i-1)DX . (30)
Now, let R(i) = erf(xi). Then,
x, = erf™l (R(1) (31)

(see Fig. 12). Our problem is to find erf_l(t)

=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, X < erf_l(t) < X One linearly in-
terpolates to get
-1 ~ t-R(i-1 _
erf T(0) = xy ) + W@ - RGI-D) i T Xyp) o
or
erf_l(t) > |(1-2) + (£-R(i-1 DX (32)

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

using Eq. (30). One selects another random
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number t if t > R(NERFV).
R(NERFV) = WMAXEF using Eq. (28), y is limited to

Because R(1) = 0 and
the range
0 < y < WMAXEF * /4A8t = WMAXEF * V2 o .

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

Because Eq. (22) is invalid near the axas ot
symmetxy, another cutotf parameter RMINEF has been
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 if 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,

+ -+

-
Ya T Yfiuid T Vg 0

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
-> ->

“g T “flut
there 1s no fluxing.

q’ the difference velocity vanishes, and
In general the presciption to
determine 38 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

> +

f - -+
Ug T Uppyga TEe (- %)

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 is

at the average position of its nearest neighbors.
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The latter term prevents the mesh from distorting
excessively. A typilcal 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 1is 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 = 0, 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), n +c = ]

eth air

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 Yy to refer to the effective

meth
Y for the combustion products.
Initially, c is defined to be 1 in all
meth
fireball zones and 0 elsewhere. As the problem
proceeds, the concentration is convected into the

ambient region using

dc

i
ot +u \7c:.L 0.

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

we write .

Yeff © “meth Tmeth + (1—cmeth)yair *

The pressure is then obtained from



P = (Y peDpe .

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 techmiques, 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 alsoc
severely taxed the compilers and loaders.
Thus, the code was divided into numerocus
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

batch or time-sharing mode. It could be
brought up on any other system with minimal
difficulty, assuming sufficient small- and
large—-core storage were available.

3. Fixed format input is 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
Tun 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
easler 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., T will contain a floating point
5. rather than an integer 5; likewise X = 2 will
cause an integer 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

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

Example:

.TRUE. or .FALSE.

a previous dump tape.

an initial setup.

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

of plots will go to paper.
(d) WRAPUP - time to allow for the last cycle dumps,
plots, printouts, and general termina-

tion procedure.

TLIM,

Otherwise it is

If the time limit is
then the calculation will be

stopped and termination begun as soon
as the run time exceeds TLIM-WRAPUP.
SCARDN 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
AO Real (none) 0.<A0<1. 0.1
AOFAC Real (none) 0.<AOFACS.5 0.2
AOM Real (none) 0.<AOMS1. 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<> Must be spec-
ified
DT Real (s) 0.-DT<ee 10—3
DT@ Real (s) 0.<DT@#<e 1.0
DTIGC  Real (s) 0.<DTPC< 1030
DZ Real (cm) 0.,<DZ<e Must be spec-
ified

EPS Real (none)  0.<EPS<I. 107
FREZXR Real (none) 1.<SFREZXR< 1.0
FREZYB Real (none) 1.<FREZYB<e< 1.0
FREZYT Real (none) 1.SFREZYT<® 1.0
GR Real (cm/sz) ~oa GRS 0.0
GRDVEL Real (none) 0., 1., 2. 2.0
cz Real (cm/s2)  —oe<Gz<e -980. 0
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NAME TYPE (units) Possible values Default

GZP Real (cm/sz) —0aGZ P<oo 0.0

IBAR Integer (none) 1SIBAR Must be spec-

<Storage 1fied
IEOF Integer (none) 0, 1 0
IST Integer (none) -1, 1KISTS -1
storage

IUNF Integer (none) OSIUNFSIBAR Must be spec-
1fied

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

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

JDUMP Integer (none) 1KJDUMP< 999999

JUNF Integer (none) OSJUNFSIBAR Must be spec-—
ified

KXI Integer (none) -1, 0, 1 -1

LAM Real (see Ref. O.SLAMSe 0.6

3)

MU Real 0. U< 0.0

NCLST Integer (none) ISNCLST<e 999999

NCQ Integer (none) —oo<NCQe -1

™M Real (none) 0.<gM<2. 1.0

QLEVEL Real (none) .02 0.02

REXR@N Real (gm/cm’) 0.<REZRpN<b 0.001

REZSIE Real (cmzlsz) 0.<REZSIE<> 2x1010

REZYO Real (cm) YB<REZYO<eo 0.0

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

T Real (s) 0.<T<ee 0.0

TQ Real (s) 0.<TQ<®° 0.0

TSTRTD Real (s) 0.<TSTRTD<® 1.0

TUQI Real (cmz's) 0.<TUQI<e 0.0

TUSI Real (cm) 0.<TUSISfire- 0.0

ball radius

TWFIN Real (s) 0.<TWFIN<e 1.E30

WMAXEF Real (none) 0. <WMAXEF<ee 2.0

YB Real (cm) 0.<YB<e 0.0

Z@RIG Real (none) 0.<Z@RIGZ® 6.0

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

AOFAC - Stability condition uAt/Ax<AOFAC.

AOM - Amount of donor cell in mass fluxing (see
AO).

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.
I1.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 < DTPC(I). DTPC(0) = O.

Same as DR except zone height (see Sec.
I.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. is 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 zomes in the radial direc-
tion (see Sec. I.A).

Input of the record 3 section is terminated
by inputting a record with IEOF = 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.4),

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

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

zoning (see Sec. I.A).

JDUMP

JUNF

LAM

NCLST

NCQ

oM

QLEVEL

REZRON

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 directiaon 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; if NCQ < 0, 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 = REZYO; the density of the atmos-
phere above and below REZYDO 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. 1.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 = 0 (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.

If 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 §
SCARDN JUNF = 10 $
$CARDN REZYO = 4300. $
$CARDN REZRPN = 1.E-3 §
SCARDN REZSIE = 1.95E9 $
$CARDN T = ,0083 $
$CARDN TWFIN = 30. $
$CARDN DT = .1, 1., 5. §
$CARDN pT¥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<e 0.

XC Real (cm) 0 .<XC<e 0.

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

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

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

(a) DRPAR - Spacing between particles in the radial
direction. Particle definition cards
are read until one is input with DRPAR =
0.

(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)
(£) YD - (See Sec. 1.0)
Example:
$PARTN DRPAR = 100., DZPAR = 100., YC = 4300.,
XD = 1000., YD = 0., SC = U. §

$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) ©Possgible 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. I.B).

(¢) NTH - (See Sec. I.b).

Example: SFIRE 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 $CARDN IEQF = 1 §$.
Example:
$START RESTART = ,TRUE., PAPER = .FALSE.,

FILM = .TRUE., WRAPUP = 60. $
$RCYCLE INTCYC = »1 §
$CARDN TWFIN = 30. $

€~




Initial Conditions

$CARDN NCLST = 99999 $ A.
$CARDN IEGF = 1 $
III. RESULTS OF A SAMPLE CALCULATION

A careful comparison of a YAQUI calculation
with experiment was made and has been reported in
Ref. 6, Fig. 1(c). In 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.
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3.1706632€+09
3. 1587356 09
3. 1578656€+09
3. 14886 3E+09
3. 1454 366€ +09
3.1414258€ 409
3.1333618€+09
3. 1355854E +09
3.127e544€+09
3.1288303€+C9
3.1217103€+09
3.1202787€+09
3.1202340E+09
3.1154214E+09
3.1192590€+09
3.1137S31E-09
3.1151226€+09
3.1124720E+09
3.1126938€+09
3.1118803+09
3.1129494€+09
3.0 1918%BE«09
3.1095271E+09
3.1132518€+09
3.1114875€+C9
3. 115454E+09
3.1128822€+09
3.1196232€+09
3.1187001€+09
3.1221196€+09
3.12639%€+09
3.1279237€ «09
3.1311942€+09
3.1316120£+09
3.1372589€ -09
3.1326099€ «09
3.0880550€ +09
&.9%00%86E «Q9
2.6T%4876£+09
2.37120%2€ 09
2.134838%€-09
2.0100851E 09
1. 96885862 +09
1.9606296€ +09
1.9534630€ <09
1.9593191E+09
1.9593019€ «09

1. FSeNNE-03
1.3797260€-03
1.3976971£-03
1.4152509€ -03
1.4336627E-03
1.4490187€-03
1.4672379€-03
1.4867516€-03
1.5027909€ - 03
1.5182726€-03
1.5351{90€-03
1.5608051€-03
1.5669964E -03
1.5839971€-03
1.5961118€-03
1.610%773€-03
1.62%3716€-03
1.637646%€ -03
1.6514w96€ - 23
1.6660%01E-03
1.67977%1£~-03
1.6962041€-03
1.7687326€ -03
1.7198944E-03
1.73%2046€ -03
1.749315606-93
1.7562606E-03
1.7678914£-03
1.7781635€-03
1.7916204€-03
1.7997360€-03
1.8126121€-03
1.8283332€-03
1.8312907€-03
1.8490261E-03
1.8570761€-03
1.8726053€-03
1.8860084€-03
1.8946077E-03
1.9131760€-03
1.9193687€-03
1.9%17212€-03
1.9%504843E-03
1.966651 1£-03
1.9823665€-03
1.9918356€ -03
2.0170949€-03
2.0241597€-03
2.0477689€-03
2.0566002€-03
2.076491E-03
2.09%9301€-03
2.1060612€-03
2.1317003€-03
2.1415689€-03
2.1624276E-03
2.1761624E-03
2.1952162€-03
2.2117616£-03
2.2308589€-03
2.2507700€-03
2.259535£-03
2.282903%€-03
2.2960763€ -03
2.31943ME-03
2.3301621€-03
2.3582757E-03
2.371663%€-03
2.3930645€-03
2.41610B4E-03
2.43368712-03
2.454%207E-03
2.463e29E-03
2.962%3E-03
2.4990925€ - 03
2.4253868€-03
2.1754195€-03
1.8011065€-03
1.4568163€-03
1.2188572€-03
1.C831291E-03
1.3391039€-03
1.2286106€ 93
1.0271156€-03
1.0269294€-03
1.0269072€-03

7.9736131E402
7.9320512€-02
6.0105426€ =02
0.029091 3£ 02
8.0%76857€ 02
8.0663544E +02
8.0850801E 02
8.10383%4E+02
6.1226638¢ +02
8.t 15708€ 02
8.1605383¢ +02
8.17957S6E *02
8.1986934E 02
8.2178% 7€ 02
8.2371334€-02
0.295649% 75 <02
8.275945CE -02
8.2954901E-02
6.3151221€-02
8. 33483056 +02
8.3546233€ °02
8.37TW46TuE <02
8.394%114E402
8.4144Bu3E 02
B8.4345899E+02
8.4548488E 02
8.4751913€+02
8,4956326€ +02
8.5161876E 02
8.5368172E * 02
8.55795821E-02
8.5764249€+02
8.599312E+02
8.620366(E£+02
B.64146i1E-02
8.6626839%€ -02
8.683%76E +02
8.7052755€ «02
8.7267204& *02
8.7481687€-02
8.7697583€-02
8.7913071€-02
8.8129657€ +02
8.83+6509€ Q2
B8.8563670E02
8.8781813k-02
08.8999213E+02
8.9217833E 702
8.9 3%385¢ <02
8.9654M7E-02
8.9874027E+02
9,0032891E+02
9.0312491E+02
9.0331318€+02
9.0750996E +02
9.0970393E -02
9.1190230£ -02
9. 1409967E «02
9.1629852¢ «02
9. 1649631E+02
9.2069225€ *02
9.2289725£ 02
9.2509689€ +02
9.2730109€ «02
9.2950009€ *02
9. 3170586€ +02
9.3390203£ 02
9,3610240€-02
9.3829951E-02
9.4049193E-02
9, 4268468€ «02
9.44%8TW90E «02
9,%706768€ 02
9.4925406€+02
9.5145219€+02
9.5373301E-02
9.5629218€ +02
9.590127€-02
9.63261E 02
9.6768737€+22
9.7307TSTE <02
9.7851043E <02
9.840012%E 02
9.8935001 3€ +02
9.9500000£+02
1.0035000£+03

215528148 08
2.1662647€+06
2.1676758E 406
2.1710943£+06
2.1778156€+06
2.1810343£-06
2.1876866€ +06
2.1989978€ 06
2.203+8320+06
2.2072736E+06
2.2146TVSE 06
2.2204B86E -06
2.2271302€+06
2.2380425€+06
2.2392271€+06
2.24592E +06
2.251%3%0E+06
2.2565507E+06
2.2628176L+06
2.2706127€+06
2.2768864E <06
2.2884185€+06
2.2931063€ 06
2.2958637E +06
2.3049913¢+06
2.3047679€.+06
2.3124840€ +06
2 3177797€-C6
2.32093:5€+06
2.3302033€+06
2.3302694E +06
2.3385065€ +06
2.3512732E+08
2.3483203€+06
2.3657470€ +06
2.3670495E+06
2.3813877E406
2. 3926B64E +06
2.3961195€+06
2.4173211E+06
2.4164093€+06
2.4439052€ +06
2.4482309€ - 06
2.4653439€06
2.4826188€ +06
2.4881422E+06
2.5216114E+06
2.5240010E+06
2.554B981E+06
2.5600953€+36
2.5814284E +06
2.606627TE +06
2.6165042€+06
2.6515849€+06
2.6593540E406
2.6863877C+06
2.7012459€ ~06
2.7250833€ +06
2. TW4gIH6E +06
2. 7695470 +06
2.7953290E+06
2.8044427E+06
2.8368151€+C6
2.8516419€ +06
2.8891831E+06
2.952379% +06
2.9362663€ +06
2.9521055€+06
2.9818865€ +06
3. C14S649E +06
3.0379302X +06
3.0668931€ +06
3.0860672€ <06
3.1229372€+06
3.1290914E+06
2.99C5658€ <06
2.557093E +C6
1.9323934€+06
1.391%247E 06
1.0519%59€ +C6
8.8530622¢ +05
8.285%%02€ +05
8. 1603626€+05
8.1518015€ 05
8. 14974126405
8.1434350€+05

2.1552813E-06
2.1662647E *06
2.1676757E~06
2.1710943E+06
2.1778156E «06
2.1810342E+06
2.1976366E+06
2.1989379€ +06
.2034833E <05
.2073738€ «06
L2146 TYSE+06
.2204887E+06
.2271301€+06
.2380%25€ +06
.239227:E-06
QWS GHIE D6
.25143%0E+06
. 2565508€ +06
.262B17TE~06
2.2706127€ <06
2.2768663E+36
2.288%165€ +06
2.293i083E+06
2.2958637E+06
2.30%9912€+06
2.3047679E 06
2.3124840€+06
2.3177797E+C6
2.3209315€06
2.3302033€+96
2.330269%€ +0E
2.33B5064E+G6
2.3512731E+C6
2.3+83203E+06
2.3657470E +06
2.3670495€ 06
2.3813878E 05
2.3926664E +06
2.3961195€-06
2.4173211€+06
2,4164092€+06
2.443905¢€E +C6
2.4482309€ 406
2.4659499E-06
2.4826187€+06
2.4803423€+06
2.5216113E+06
2.5240010€+06
2.5546581E+06
2.5600957E+06
2.5814264%E +06
2.606627TE+06
2.6166092E+06
2.6515850E-06
2.6593540E 06
2.€B63870€+06
2.7012453€+06
2.7250933£+06
2. TW4936E «06
2.7635470E+06
2.7953290€+06
2.8020941£+06
2.8344226€ «06
2.8492257€+06
2.8817300€+06
2.8927694E +06
2.93374E4E <06
2.9495643E +06
2.9793074E-06
3.0119%39%-06
3.0352785E+C6
3.0542040€ <36
3.0833525€+06
3.12017SI1E-06
3.1213258€+C6
2.9A79629€ +06
2.8570E <06
1.9323934E+06
138142 TE <06
1.0514%59€ ~06
8.853C627E +05
8.2859400€ <05
8. '683625€ «0%
9.1518013C-35
8.1437%CBE+25
8. 1994953€-95

RNV Y
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ALL FIREBALL [NPUT DATA READ

CELL 1 12 HAS A RELATIVE VOLUE ERROR OF -4.03783£-02. !T WILL BE TREATED AS A FIREBALL BOUMOARY CELL
CELL 2 12 MAS A RELATIVE VOLUME EPROR OF -2.%7207€-01. IT WILL 8€ TREATED AS 4 FIREBALL BOUNDARY CELL
CEL. 3 12 HAS A RELATIVE VOLLME ERROR OF -6.93058€-01. 1T WiLL BE TREATED AS A FIREBALL BOUNDARY CELL
CELL e 13 HAS A RELATIVE VOLLME ERROR OF -4.72253E-01. 1T WKILL BE TREATED AS A FIREBALL BOUNDARY CELL
CELL S 1% HAS A RELATIVE VOLWME ERROR OF -7.00923E-01. IT WILL BE TREATED AS A FIREBALL BOUNDARY CELL
CELL L 15 HAS A PELATIVE VOLUME ERROR OF -2.6004%E-01. T WILL BE TREATED AS A FIRESALL BOUNDARY CELL
CELL S 16 HAS A RELATIVE VOLUME ERACR OF -3.06375€-02. IT WILL BE TREATED AS A FIREBALL BOUNDARY CELL
CELL s 17 HAS A RELATIVE VOLUME ERROR OF -3.08375€-02. T WILL B TREATED AS A FIRESALL HOUNDARY CELL
CELL S 18 HAS A RELATIVE VOLUME ERROR OF -2.600%“E-01. T WILL BE TREATED AS A FIREBALL BOUNCARY CELL
CELL S 19 HAS A RELATIVE VOLLME ERRCR OF -7.00923€-01. !T WILL BE TREATED AS A FIREBALL BOUNDARY CELL
CELL % 20 HAS A RELATIVE VOLUME ERROR OF -%.72253€-01. 1T WILL BE TREATEC AS A FIRESALL BOUNDARY CELL
CELL H 21 HAS A RELATIVE VOLUME ERROR OF -%.03783€-02. {7 HILL BE TREATED AS A FIREBALL BOUNDARY CELL
CELL 2 21 HAS A RELATIVE VOLUME ERAOR OF -2.57207E-0!. (T WILL BE TREATED AS A FIREBALL BOUNDARY CELL
CELL 3 21 HAS A RELATIVE VOLUME ERROR OF -65.9905BE-01. IT WItL BE TREATED AS A FIREBALL BOUNDARY CEL.
sessse CYCLE 0. T= 8.30000€£-03. DT= 1.Q00C00E-Q04, CP= 2.25696€+01

GRINDS= 1.63643E-02. NMmiTa 0, CIRC= 3.1014CE+02

otv= 0. . i1DIve 0., LOTvs ¢

D7C- 0. . IDTC» 0. JOIC» ©

THAXa 6.54S03E+10. 1TM= 2, JUTH= 14, XTHAX= O. YTMAX= 0.

TGHXe 2.47278€+08. 1TGs 3. JTG= 18

PRITs 1.000€+03. PTOPs 5, 300£+03, PBOT» 3.300£+03, PO1AMe 2.000€-03. PAVHT= %.30CE<03
TOTAL INTERNAL ENERGY = B.%132171E-18

TOTAL KINETIC ENERGY = 2.20TuTwlE~-lY

TOTAL GRAY. POTENTIAL ENERGY = 4.5637320E<16

TOTAL RADIAL MOMENTUM « | .125721EE°10

TOTAL AXIAL MOMENTUM = 2.1886826E-C%

VIAX @ 4 B646SECY AT VERTEX e 17

7.203 T T T T T ]
6.403 E
5,603 b

%.80¢

%.00-

3.20-3 b
2.403F -
1.60+3p- B
9.00-2p e
L 1 1 I 1
0. @.0002 1.60+3 2.40-3 3.20-3 %.00-3
PARTICLES

PxRe 1,927E0% PYB=-1.38338€-03 PYTw 2.3579E 00
YAQU1-LTSS BALLOON - 30 X &5 - CONC. CHCS.. PARTICLE TURB. DIFF.. FIX iN TR&COR Te 9.30000€-03 CYCLE-
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ALL JONES
DRMINe 2.00000€+02 DRMAX: 1.63F“E+03 DIMINe 2.00000€ -02
DZrAXs 1 .69FevE+03 XR= 1.82TE04 YBe-1.38938€-03 Y¥e 2 35TMECCY
YAQUL-LTSS BALLOON - 30 X &5 - CONC. CHGS.. PARTICLE TURB. DIFF.. FIX IN TRBCOR

Te 8.30000€-03 CYlLE=

21
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FLULD VELOCITY VECTORS SCALED TO MAXIMURM VELOCITY

VIAKs & . B6%E5E « 0
YAQUI-LTSS BALLOON - 30 X %§ - CONC. CHMGS.. PARTICLE TURB. DIFF.. FIX IN IRBCOR

T+ 9.30000€-03 CYCLE=

22



7.2043}-

6.0 3

5.603}

%.603p

%.00e3

3.20-3}

2.%03

1.60-3t

8.00+2]

1

L
Q. 8.00-2

ZONES IN THE FIREBALL REGION

1.60-3

1 L
2.40+3 3.20+3 %.00-3

DRMINa 2.00000£02 ORrAxe | .6FeE03 D2MiNe 2.00000€ -02
OZrAxe 1.699%vE03 XR> | . 92794E<0% YB--1.38530€-03 vTe 2.395TGME <00
VAQUI-LTSS BALLOON - 30 X &5 - CONC. CHGS.. PARTICLE TuRB. DIFF.. FIX IN TRBCOR

T= 8.30000€-03 CYCLE~

bl
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_,.20.3— T T L T T
640034
e e e e . . .
e e e e e . . . .
e e e e . .. .
5.603}
e e e e e . . . .
//. . . . .. .
/ . . . . .
e . .. .
+.80+3 //
f . . . .
— . . .. .
. . . . .
T . . . .
N . . .
3.20+3]
e e e e . . .
c e e e . . .
e e e e . PN .
2.40-3-
e e e . . . .
“ e e e e . . .
P . . . .
e e e e . . . .
e e e e . . . . .
9.00+2|
e e e . N .
1 1 1 1 1
°. 9.00°2 1.60°3 F.03 3,203 5063

FLUID VELOCITY VECTORS

YAQUL-LTSS BALLOON - 30 X 4% - CONC. CMGS.. PARTICLE TURG. DIFF., FIX IN IRECOR

VMAXe & B64ESE 0%

SCALED TO MAXTMUM VELOCITY

T+ @.3000CE-03 CYCLE~




B. Turbulence Seeding Conditions

8.10+31

7.20¢3

6.30+3

5,403

%.50¢3

3.60¢3

2.70+3

1.803

9.00+2

0 L L Il 1 1 1
b. 9.00+2 1.80-3 2.70+3 3.60-3 “.50°3 5.40+3
VYORTICITY
YAQUI-LTSS BALLOON - 30 X 45 - CONC. CHGS.. PARTICLE TuRB. DIFF.. FIX IN TRSCOR

-2.250€+00
-2.000€ +00
-1.750€+00
-1.500€+00
~1.250€+00
-1.000E+00
-7.500€-0¢
-5.000E-01
-2.500€ -01
o.
2.500E-01
S5.000E-0¢
-2.026E+0C
3.103€-01

g"xl.—-!o*unonﬂ»

g

Te 5.13512€-01 CYCLEs

25



8.1003+
7.2003¢
c.sc-ir
5.40¢3
*.5003

3.6003
2.7003

1.80+3-

9.00-21

1

9.002

0.
SPECIFIC TURBRALENCE EMNERGY
YAQU!-LTSS BALLOON - 30 X %5 - CONC. CHGS.. PARTICLE TURA. DIFF.. FIX IN TRECOR

26

A
1.80-3

1 1 IR
2.70+3 3.603 %.50+3 5.%0¢

A 0.
8 1.000€-00
C  2.000€-00
O  3.000€-00
€  4.0Q0€-00
F  5.000€-00
G 6.000€-00
W 7.000E-00
1 8.000E+00
J  9.000£-00
X 1.000E+Q1
L 1.100€-01

QN 0.

X 1.013-01

T= 5.13512€-01 CYCLE-




C. Turbulence Equilibrium Conditions

1.60s%} -

8.00+3
3

6.00¢3

.00 3} -
2.00+3} -4
0.+ ~
Il 2 ] 1
0. 2.00-3 *.03-3 6.00+3 8.00+3
PARTICLES
PXRe |.92794E<0% PYB~ O. PYT= 2.35794E«0%

YAQUL-LTSS BALLOON - 30 X %5 - CONC. CHGS.. PARTICLE TURB. OIFF.. FIX [N TRBCOR

T» 3.00000€+00 CYCLE=

“B%
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1.00e4[

9.00+3F

6,903

%.00«3

2.00+3}

[}

3.
SPECIFIC INTERNAL ENERGY

YAQUI-LTSS BALLOON - 30 X 4§ -

Il
2.003

28

1 1
%.00-3 6.00¢3

CONC. CHGS.. PARTICLE TuRE. DLFF .. FIX [N TPBCOR

1.074E-09
2.147E-09
3.221€-09
. 295€ 09
5.369€ -09
6.442EC9
7.516€-09
9.590€+-09
$.E64E 09
1.07T4E~10
1.181€-10
1.288€+1G
1.336E-10
1.503&E-10
1.611€-10
1.958€ «0S
1.5%8€+iC

Sgoz:r‘xu—-zc\'ﬂnonn>

T» 3.00000E-0Q CYCLE-

w6



1.00e%} -4

8.00-3

| o )

6.00+3| 1
A

%.00e3F .
A
A

2.00¢3F 4

a
° A 3 Il
2.00e3 4.00+3 6.00°3

B.
SPECIFIC TURBULENCE ENERGY
YAQUI-LTSS BALLOON - 30 X &5 - CONC. CHGS.. PARTICLE TURB. OIFF., FIX IN TRBCOR

0.

1.638E <0
3.277€+0%
“.915€ 0
6.554E «Qw
8.192€ 0%
9.83%€ -0
1.147E-05
1.311E05
1.475E-05
1.638€-05
1.802€ +05
1.956E «05
2.130€-05

SSZ!"XL—-XQ‘"MOnu»

0.
2.03%E+05

Te 2.00000E-00 CYCLE=

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

CYCLE 1546 FOUND

CYCLE 1803 FOURD

TYCLE 2050 FOWwD

CYCLE 2289 FOUND

RESTART NG FROM CYCLE 2289

BALLOON - 30 X 45 - CONC. CHOS.. PARTICLE TURB. DIFF., FIX (N TPBCIR
T+ 1.00000E+01

esecee CYCLE 2289. T» 1.00C00€+01. DY+ 1.34(EQE-03, CP= 2.97676L+00
GRINDS» 1.29761E-0, MMIT: 0O, CIRCs {.09160€-07
OTve 4.25932€-03, I0Tve 7, JOTvs 22
OfCe 1.10200€-0t, IDTC= |, JOTC= 23
THAX= 3.1%928€09, 1TMe 2, JIM« 33, XTMAXe O, . YTHMAXs O,
TGMX~ 2.65171€+06, 1TGe 1, JTG= 34
PRITe 2.436E403, PTOP= [.435€+04%, PBOTs |.0SBE+0%, POIAMe 4.871E<D3, PAVMI- 1.257€«C4
TOTAL INTERNAL ENERGY = 1.0505706E<19
TOTAL KINETIC ENERGY = 7,1391765E+t2
TOTAL GRAY. POTENTIAL ENERGY » §£.898674BE-16
TOTAL RADIAL MGMENTUM s  4.6797458£-09
TOTAL AXTAL MOMENTUM = -2.6B6227SE+10
17104271067616720223 17147033011630%61263
VHMAX & 1,12413£+403 AT VERTEX S 16

1.80%¢+ 1

1,604} h

1,40y

1.20¢%

1.00e%} -1
8.00+31 1
6.00+3F -
.00-3 -
Il 1 1 1 2 _
a. 2.00+3 %.00¢3 6.00+3 6.00+3 1.00%%
PARTICLES
PXRe §.9279%€-0% PY8: 0. PYT= 2.92102E 0%
YAQUE-LTSS BALLOON - 30 X &5 - CONC. CHGS.. PARTICLE Tura. DIFF.. FIX IN IPBCOA Ts 1.C0292E-31 CYCLEe 2269

30




1.80eNk

1.60e4}

1,404+

1.20%

1.00¢!

8.00¢3

6.00+3¥

1 1 3 A
Q. 2.00-3 “.003 6.00+3 6.00-3

TIME-DEPENCINT PARTICLES
YADUL-LTSS BALLOON - 30 X w5 - CONC. CHGS.. PARTICLE TURS. OIFF..,

1
1.00~%

FIX IN 198COR

T» 1.90CJ0€<J! CYCLE= 2239
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ALL ZONES
DAMINs {.59383E+02 DRMAXs |.18653€+03 OZMINe @.03520€-01
OZMAX- 2.9907CE+03 XRe 1.9279% <04 Y8 0. YT+ 2.92102€0%

32

YAQUI-LTSS BALLOON - 30 X &5 - (ONC. CMGS.. PARTICLE TURB. OIFF., FIx IN TRECOR

T= [.00CGOE-Q1 CYCLE» 2299
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SPECIFIC INTERNAL ENERGY
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38

1.9%6€923
2.013€-29
2.08CE-C9
2.147E-29
2.21%E .29
@.2B2€+03
2.349€E-03
2.%16E+C9
2.483E-09
2.550€-03
2.617E-09
2.6B%E +09
2.751E+03
2.819€-09
2.886€ +09
2.953€+09
3.020€-09
3.097€£+09
3.154E£-09
1.951E-09
3.149€-09

sgmnonoz:rxg-zo'\vn:na»

Te 1.003CCE~D! CYCLE~ 2289



1,804

1,604} t

1.40e4

I.EOWL

1.000%;

8.00+3

6.00+3

%.00+3
.

1 1 1
0. 2.00-3 %.00+3 6.003
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T= 1.00000E+01 CYCLE= 2299
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V. CODE LISTING I.D. LP-0174
A. LTSS-Dependent Code

1 PROGRAM MAIN(TAPEY, TARESSTAPEL,DTAPEL, TAPES=OTAPEL, TAPE63=10ER,
e { TAPE3)
3 ¢
a c LTSS MAIN RNUTINE FOR YAQUI
S c
6 c WRITTEN BY J,L.MORTON,[ ASL T=»3,1975%
7 c
a Call YAQUI
9 END
1 IMTEGER AND
2 FUNCTION AND(I,J)
3 r
4 c. LTSS RNUTIME 10N TAKE THE BOOLEAN INTERSECTION NF Tw0 VARIABLES
S C
6 C MRITYEN BY J,L,NORTON,LASL T=3,1975
7 c
8 AND=T,INT,J
9 RETURN

10 EHND

(I AL L L RY P LTI LI PR R R LRSI P LYY PR LA Y Y PP PR Y L TR LY T P T T ey -y

1 IMTEGER ANDR
2 FUNCTION ANDR(I,J)
3 c
4 c LTSS INTERSECTION ROUTINE RETURNED IN A FLOATINGePOINT VARIABLE
5 c
6 C WRITTEN BY J, L, NCRTON,LASL T=3,1975
7 c
8 ANDR=TI,INT, J
9 RETURN

10 END

bl Al d L Al el A A L L L A LA A L LI P P L L I L P L Y L P Y Y Y P Y P T P Y Y P YT Y L Y Y T

1 SUBROUTIME CLOSIT(I)
2 C
3 o LTSS/76B8 ROUTINE TO CLNSE A DISK FILE
4 c
5 c WRITTEN BY J,L NORTON,LASL Te3,1975
6 c
7 CALL TPGENC(I,ITP)

47



8 CALL ASSIGN(I,0,1TP,=2)
9 RETURN
1@ END

[ L T T e T R Y P P Y R R DL LR R L L AL L R LR DL L L L L L L L L Ll Al el

INTEGER COMP
FUNCTION CONMP(I)

LTSS ROUTINE 10 TAKE THE COMPLEMENT OF A VARIABLF

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

SO0 ON0N

COMP=z COMP, T
RETURN
END

SO DN NE WV~

—

ey T TR Y Y TN P PR DR S R L R L L L L L L L Ll L Al Ll Lt hah ol ol o L el )

INTEGER COMPR
FUNCTION COMPR(I)

LTSS COMPLEMENY ROUTINE RETURMED IN A FLOATING~POINT VARIABLE

WRITTEN BY J,L,NORTON,LASL Tw3,1975

AOO OO0

COMPR=,COMP, T
RETURN
END

DO PNV E W

—

(R pgpegp gy e T T T T YT P YRR LYY DL N A LR L LR L LR L L L L DL L LA L L L LA AL L

48

SUBROUTINE ECRD(SCARR,IADDLC,NA, IERROR}
LTSS/7600 ROUTINE TO COPY DATA FROM LARGE CORE TO SMALL CORE

SCARR » SMALL CCRE ARRAY INTYO WHICH DATA IS TO BE COPIED
1ADDLC « LARGE CORE ADDRESS FROM WHICH DATA IS YO BE COPIED
NW « NO, OF WORDS TO BE COPIED

IERROR « ERROR FLAG (DUMMY)

—
VOOONTU & W

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

[sEeaXeXeNnEzXsEeRuXe]

-
—

LCM FWLCMC
COMMON/FUWLCMC/ZAAL(L)

-
w N




14 IERRORED

15 CALL BLOCKCOPY(AA1(TIADDLC+2),SCARR,NH)
16 RETURN
17 END
LA AL L LI AL DAL L L L L L L L L L L L L Ly L R Y R R A e e
1 SUBROUTINE ECWR(SCARR,IADDLC,NW, JERROR)
2 c
3 C LT8S/762C ROUTINE TO COPY DATA FROM SMALL CORE 70 LARGE CORE
4 C
S C SCARR = SMALL CORE ARRAY FROM WHICH DATA IS YO BE COPIED
6 C TADOLC = LARGE CORE ADDRESS INTO WHICH DATA IS TO BE COPIED
7 c NW » NO, OF WNRDS TO BE COPIED
8 C [ERROR « ERROR FLAG (DUMMY)
9 c
12 c WRITTEN BY J,L,NORTON,LASL T=3,1975
11 c
12 LCM FwlCMC
13 COMMON/FRLCMC/AAL ()
14 IERRDR=E
15 CALL BLOCKCOPY(SCARR,AA1(CIADDLC+2),NW)
16 RETURN
17 EMD
bt St d il ol Al Rl ol L AL A L A A A L L A L LA L LRI L LR L LY DL LR T L R ey oy e e R e g Y X ]
1 INTEGER GETIT
2 FUNCTION GETITC(ID
3 C
4 c LTSS ROUTINE TO ALLOW FETCHING CONTENTS OF A WORD GIVEN IT§
5 C ARSOLUTF ANDDRESS
6 C
7 r WRITTFN BY J L NORYON,LASL T=3,1975
3 r
9 ABSULUTE TADDR(1)
10 DIMENSION TAODRCY1)
i GEYIT=IADDR(I)
1e RETURN
13 END
btk oladnd b d Sl A i dd il A A A A Al A L L X A A L L LR LA L L L SR R X R L s I T T L
1 SUBROUTINE GETJOR(.JOBIN)
? c
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LTSS ROUTINE FOR RETURNING THE JOB ID
WRITTEN BY J,L NORTON,LASL T«3,197S
JOBID=z1AHYAQU el TSS

RETURN
END

VANV & W

[(EXL LT PR L L R AL L AL R LR S Y PY R R P I TP Y I PR R R YT LRI YR P T P Y Y Y Py 2 Y ¥ 3

SUBROUTINE GETJTL(TL)
LTS3 ROUTINE FOR RETURNING THE JOR TIME LIMIT IN SECONDS

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

[aEaNaNe Nal

CALL OQTIM(IIJ'KpL)
TLSFLNAT(J) %1 ,E=b
RETURN

END

VD BN W

—

(R LA I P R L R L L R L L R L R R T Y R Y L Y P P Y Y L LYY o Y P Y P Y T T T Y T T Y 1)

SURROUTINE GETLCM(IFLLCM)

LTSS/76¥0 ROUTINE TO RETURN THE AMOUNT OF LCM AVAILABLE TO THE
USER

WRITTEN BY J,L,NORTON,LASL Te=3,197S

OONOHNOHON

COMAON/GOBLCOM/IDUM(L)
TFLLCMSIDUM16Y=TIDUN(]LS)
RETURM

EnND

- DO DNTN L NN -

—

(A AL A A AL L XA L L L L L L L L AL R Il L e I Y R Y Y Y P P P R LS R Y R R Y Yy

50

SUBROUTINE GETTPE (IDUM)
LTSS ROUTINE TO DUMMY UP TAPE FETCHING AVAILABRLE ON Ck0S/7608

WRITTEN BY J,L,NURTON,LASL T=3,1975%

aEaNeXa Nal

RETURMN
END

ENC S W —



AL AL L I L L L L LI L R AL L LI Y LRI YA Y P P I I Y PP LR P Y PR Y Y Y Y L L)

OO OOOOOOND

OO0 (s NaNal

aNaKa] acon

(s Nale]

D00 (o XaNe]

10

20

32

40

SUBRQUTINE LCBUFF(FWA,NWRDS, IFILE,IFLAG,IRET,IERROR)

LTSS/7600@ ROUTINE TO READ OR WRITE LCM FROM OR 70 A DISK FILE

Fuwa = FIRST LCM ADDRESS
NWRDS « NO, OF WORDS TO TRANSFER
IFILE < LGGICAL UNIT NO, OF DISK FILE
IFLAG e READ OR WRITE FLAG
» @& » READ DISK
« | « WRITE DISK
IRET « RETURN FLAG
w @ » RETURN IMMEDIATELY AFTER ISSUING THE I/0C REQUESY
- § = VAIT UNTJIL I/0 IS COMPLFTED BEFORE RETURNING
JERROP « ERROR FLAG
0} o NO ERROR
- 1 » FRROR

=1 » FNDaOFwFILE ON INPUT

WRITTEN BY J,L.MORTON,[ASL T=3,1975

LCM FWLCMC

COMMON/FWLCMC/ZAAS (1)

INTEGER FWA

CLEAR ERROR FLAG

I£RAORS0

SEE WHETHER REQUEST IS READ INTO OR WRITE FROM LCM
IFCIFLAG,NE,@) GO TO 1@

REQUEST 18 WRITE LCM (READ DISK)

BUFFER INCIFILE,1)CAAL(FHWA+2),AAI(FWA+NWRDS+1))
GO 70 20

REQUEST IS READ LCM (WRITE DISK)

CONTINUE
BUFFER OUT(IFILE,1)CAAL(FWA+2),AAL(FWASNWRDS+1))

SEE 1F USER WISHES TO WAIT UNTIL 1/0 1S COMPLETE

CONTINUE
IF(IRET,EN,B) RETURN

YES, WAIT FOR I/0 TO COMPLETE
IFCUNIT, IFILE) 30,48,50,60
170 SUCCESSFULLY COMPLETED, ALL DONE,

CONTINUE
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5% RETURN

56 c
57 ¢ END=OF=FILE, SET ERROR FLAG AND RETURN,
S8 c
59 50 CONTINUE
69 IERROR=E=1
61 RETURN
62 o
63 c 170 ERROR, SET ERROR FLAG AMD RETURN,
64 c
65 60 CONTINUE
66 [ERROR=]
67 RETURN
68 END
Py L T T R R A Y T NS P LR AL LA L L L DAL L L L AL DL AL L L A A Ll Al d Ll bAoA A ]
1 FUNCTION LOCF(I)
e C
3 c LTSS ROUTINE TO HANDLF LOCATION FUNCTION
4 ¢
S ¢ WRITTEN BY J,L,NORTOM,LASL T=3,1975
6 c
7 LocF=,L0C,I
8 RETURM
9 END
.---9----.-----n---.-------..--.----.Q..--'-9-------q.-.p-..!."q?!--_-,--_--._q’-.---ggqpqu
1 SUBROUTINE NCODE(NC, IFORM, INTAB,NIN,DUTTAB)
2 c
3 C LTSS ROUTINE YO SIMULATE CDC ENCODE STATEMENT
4 ¢
S c ENCODE(NC, IFORM,OUTTAB) (INTAB(I),Ixi,NIN)
6 c
7 c WRITTEN BY J,L.NORTON,LASL T=3,1975
8 c
9 DIMENSION INTAB(NIN),OUTTAB(1),ITEMP(10@),IFORM(1)
10 D0 1@ I=mi,10
i1 10 ITEMP(I)=IFORM(I)
12 REWIND 63
13 NWENC/10+1 .
14 IF(MOD(NG,10) ,EQ,.B) NWENWw]
15 WRITE(63, ITEMP) (INTAB(I), Ix1,NIN)
16 READ(63,20) (OUTTAB(I),IE1,NH)
17 RETURN
18 c
19 20 FORMAT(15A1Q)
2e END
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LA A d A A LA d A Al Al AL LI T A LI I AL LA A4l XY LA L L LT P L L X LRI AT EL Al T XYY Yy -2 2]

1 SUBROUTINE OPENIT(IFILE,MODE)
] c
3 ¢ LTS§/7602 ROUTINE TO OPEN A FILE
4 c
S c IFILE » LOGICAL UNIT NO, OF THE FILE
6 c MODE e TYPE OF FILE
Y c » @ « BCD
8 c = | e BINARY
9 c

1@ c WRITTEN BY J,L,NORTON,{ ASL Tw3,197S

i ¢

12 IF(MODE,EQ,P) RETURN

13 LENGTH=1R07000

14 InC=0

15 CALL TPGENCIFILE,ITP)

16 18 CONTINUE

17 CALL CREAYE(ITP,LENGTH,I0C)

18 IF¢(10C,GE,?) GO TO 20

19 LENGTHEFLOAT(LENGTH) #,9

2e GO T0 10

21 20 CONTINUE

22 CALL ASSIGN(IFILE,R,ITP)

23 RETURN

24 END

(AL LI T I P LT A Ll LA R L I Y L Y L R Y Y T Y Y Y T P Y Y T Y Y Y Ty P Y I

! INTEGER OR
2 FUNCTION OR(I, )
3 c
4 c LTSS ROUTINE TO TAKE THE BOOLEAN UNIGN OF TWO VARIABLES
5 ¢
6 C WRITTEN BY J,L,NORTON,LASL T«3,197%
7 c
8 OREI, UN,J
9 RETURN

i END

LA A A A A R L A A L A L L AL L L L L R P L P R P L LY Y LY Y LY Y P Y P T Y P Y T Y 12 ]

1 INTEGER ORR
2 FUNCTION QRR(1,J)
3 y
4 c LTSS FUNCTION TO RETURN THE UNION IN A FLOATING POINT VARIABLE
S c
[ C JRITTEN BY J,L ,NORTON,ASL T=3,1975
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7 c
8 ORRaI,UN.J
9 RETUYRN
10 END
-----.-.q----.----.----.--.-..-'----..p---...-.---.-.-._-.---F...qQI.Q.'Q..Q,.Q-------."Q.
1 FUNCTION RNUMF(X)
2 ¢
3 c LTSS/76@8 ROUTINE TO RETURN RANDOM NOS, UNIFORMLY DISTRIBUTED
4 C ON THE INTERVAL (V,.,1,)
) c
6 o WRITTEN BY J.L,NORTON,LASL T=3,1975
7 c
8 RNUMFZRNF| (X)
9 RETURN
10 END
----------n-c------.------v-.---.----p----..--.--q.-.-..',-.--....-..--..-"...----q--.I!I.
i SUBRNUTINE SCBUFF(FWA,NWRDS,IFJLE,IFLAG,IRET, IERROR)
2 C
3 C LYSS/76AP ROUTINE TO READ QR WRITE SCM FROM OR TO A DISK FILE
4 c
S o SEE LCBUFF FOR ARGUMENT DOCUMENTATION
6 c
7 c FWA « BEGINNING OF SCM BLOCK TO BE WRITTEN
8 C
9 c WRITTFN BY J,L,NORTON,LASL T=3,1975
10 c
11 DIMENSION FWA(1)
12 LCh FwiCMC
13 COMMON/FWLCMC/ZAAL (L)
14 COMMON/LCSCRC/ILSIZE, IFWASC
15 c
16 o CLEAR ERROR FLAG
17 c
18 IERROR=0
19 c
2a c SEE IF THME LCM SCRATCH AREA IS LARGE ENQUGH TO HOLD THE
21 c SCM BL0nCK
22 c
23 I+ (NWRDS,GT,ILSTZE) CALL UNCLE(4,6HSCBUFF,25,
24 1 2%5HNQOT ENOUGH LCM FOR BUFFER)
25 c
26 c YES, SEE IF DISK IS TO BE READ OR WRITTEN,
el c
28 IF(IFLAGLNE,Q) GO TO &R
29 C
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49

5@

60

70
8n

READ DISK INTO THE LCM SCRATCH AREA
BUFFFR INCIFILE,1)CAAL(IFWASC+2),8A1(IFWASC+NARDS+1))
WAIT FOR I/0 TN COMPLETE

JECUNIT,IFILE)Y 19,22,3R,40
CONTINUE

COPY LEOM INTOD SCM

CALL HLOCKCOPY(AAICIFWASC4+2),FWa,NWRDS)
RETURN

EOF ENCOUNTERED, SET THE ERROR FLAG,

CONTINUE

JIERRNRz =t

RPETURN

DISK ERROR (P INPUT RECORD WAS SHORTER THAN EXPECTED
CANTINUE

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

LELENGTHCIFTLE)
TF(LJNF,@) CALL RLOCKCOPY(AAL(IFWNASC+2),FwA,L)

SET THE ERROR FLAG

CONTINUE

IFRRQRe

RETURN

NISK IS TO RE WRITTEN

CONTINUE

FIRST COPY SCM RLOCK TO LCM SCRATCH AREA
CALL RBLOCKCOPY(FWA,AAY(IFWASC+2),NWRDS)
WRITE LCM TO DISK

BUFFER QUT(IFILE,1)CAAL(IFWASC#2) )AA1C(IFHASCH+NWRDS+1))
WAIT FOR 1/0 YO COMPLETE IF SO REQUFSTED
IF(IRETLEQ,?) RETURN

IFCUNIT,IFILE) 72,82,37,5%2

CONTINUE

RETURM
END
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1 SUBROUTINE SDG(X)
2 c
3 C LYSS/7640@ ROUTINE TO FIND SINES AND COSINES
[’} C OF ARPGUMENTS IN DEGREES
) o
6 c WRITTEN BY J, L ,NORTON,LASL T=»3,197S
7 C
8 DATA DEGRAD/ W174653292519943/
9 Y=X*DEGRAD
19 SNGaSIN(Y)
11 RETURN
12 ENTRY CDG(X)
13 Y2X*DFGRAD
14 SNG=CNS(Y)
15 RETURN
16 END
..-.----'--'-----------ﬁ------.---.--,-..----.------------.----.-..-----------.---.--‘-.-.
| INTEGER SHIFT
2 FUNCTJON SHIFT(IX,N)
3 o
4 C ,TSS ROUTINE TO PERFORM BIT SHIFTING
5 C
6 c Ix IS THE GQUANTITY TO B8E SHIFTED
7 r £ IS THE NO, OF RITS TN SHIFT, N POSITIVE MEANS {EFT END=AROUND
8 C SHIFT AND N NEGATIVE MEANS RIGHT ENDwOFF SHIFT,
9 C
1u o WRITYEN BY J,L,NORTON,LASI. T«3,1975%
11 C
12 IF(N,GE.@) GO YO {0
13 NPz»N
14 SHIFTaIX,SHR, NP
15 RETURN
16 19 CONTINUE
17 SHIFT2IX,8HL,,N
18 RFTURN
19 END
I--..---.--.--.--..-'--...-..-.---'--.----ﬂ.--------.--’.---'-----.--....-'-.--.-.--'-'...
{ SUBROUTINE STORIT(IVAR,IADD)
2 C
3 C LTSS ROUTINE 70 ALLOW STORING INTO A WORD GIVEN 1T7S ABSOLUTE
4 c ADDRESS
S (o
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6 ¢ WRITTEN BY J,L,NORTON,LASL Te3,197S
7 c
8 ABSOLUTE IADDR(1)
9 DIMENSION IADDR(1)
10 TADDR(IADD)3IVAR
1 RETURN
12 END
LAL L L DL P A XX Y LA ALY Y I AR R P Y AR A X R L R X R X 0 LAY PR XY L X L X R X R Y Y Y X LN X 1)
1 SIIBROUTINE SYINIT
2 ¢
3 € LT1SS/7600 ROUTINE TO 00 SYSTEMwDEPENDENT INTTIALIZATION
4 c
5 c WRITTEN BY J,L,NORTON,LASL Te3,1975
6 o
7 LCM FWLCMC,YLC1,YLC2,YLC3, (FILMLB),LCMSCR
A COMMON/FHLCMC/FIWLCM
9 COMMON/YLCL/AAL(T72308) /YLC2/AA(SBRG)
ta COMMON/YLC3/PAXY (1?2, 208) /FILMLB/FLMBUF (4000)
11 COMYON/LCMSCR/SCRTCH1200)
12 * vasen BEGIN COMDECK PARAM EY LT
13 COMMON/PCOM/NSCPY, ITABP, ITABXP, ITABYP, IPFB, NP1, NP2, NLCP1,NLCP2,
14 1 NLCP3,NLCP4, IFLMS2Z
15 * wawee END COMDECK PARAM caeowe
16 COMMON/LCSCRC/TILSIZE, IFWASC
17 c
18 c CHANGE THE DROPFILE NAME TO +YAQUIB
19 c
29 CALL CHANGE(7H+YAQUIB)
21 C
2° c IMITTIALTZE THE FILM ROUTINES, THE ARGUMENTS ARE AS FOLLOWS w=
23 £ FOR IDENT3O »
24 c (1) LOGICAL HNIT NO, OF THE FILM FILE
2s c (2) ARRAY IN LCM TO BE USED AS A FILM BUFFER
26 c (3) SIZE OF THE FILM BUFFER
27 c (4) SIZE OF DISK FILE FOR FILM
2n o (5) TYPE OF MICROFILM OUTPUT
29 c ® 35 FOR 35 MM
30 C ~ 185 FOR MJCROFICHE
3t o (6) NOT USED
32 ¢ - FOR HEADBO w
31 € (1) LOGICAL UNIT NO, OF THE FILM FILE
34 c (2) NO, OF CHARACTERS IN THE HEADER (6@ MAXIMUM)
35 ¢ (3) THE HEADER ARRAY
36 c (4) FILM IDENTIFICATION ARRAY
37 c FOR KEEPFLM =
28 ¢ (1) LOGICAL UNIT NO, OF THE FILM FILE ®OT TO BE GIVEN
39 c TO THE SYSTEM
40 ¢
u CALL FILM8Q
42 CALL IDENTBY(12,FLMBUF, IFLMSZ, 1032200, 145, IDUM)
0% CALL HEADBA(12,1@, tIHTIILNYAQUT, IHBOX T3IJLN)
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44
a5
46
47
48

59
51
52
53
sS4

(e NaNal

o0

CalL KEEPFLM(12)

INITIALIZE THE SI2E OF THE LCM SCRATCH AREA
JLSTZE=NLCPY

SFT THE ADORESS OF THE FIRST WQORD OF THE SCRATCH AREA
IFWASC=,1.0C,SCRTYCH(1)=,LOC,FWLCM

RETURN
END

(I PY P PR P YY Y SIIA DL RE R R YRR P LR R Y Y L AL PRI P L L L DL A L L L L L A L L A L L 42
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s NeRel
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SUBROUTINE TPGEN(IFILE,ITP)

L1SS/762@ ROUTINE TO TAKE AN INTEGER LOGICAL UNI!T NO, IFILE
AND CONVERT IT INTO A DISK FILE NAME OF THE FORM TAPEN
CR TAPENMN WHICH IS RETURNED LEFT~JUSTIFIED IN ITP

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

INTEGER OR,SHMIFT, AND

DIMENSION TNUM(1@)

DATA INUM/IH@, 1K1, 1HS,1H3, 1HE, { K5, 1H6, 1HT, 1H8, {H9/

INITYIALIZE

IFILEP=IFILE

1C==24

TTP=4HTAPE

MASK37777771777778

SFE [F LOGICAL UNIT NO, IS ONE OR TWO OIGITS

IFCIFILEP,LE,9) GO TO {7

T40 DIGITS, ISOLATE THE FIRSY DIGIT,

IT=IFILERP/1O+
IF(MODCIFILEP,1@), EQ,Q) IT=IT=g

PUT THE FIRST DIGIT INTGQ PLACE
ITPZORCAND(SHIFY(INUMCIT), IC),MASK), ITP)
MDOIFY PARAMETERS FOR SECOND DIGIT
IC=1C6

MASK=77777777778
IFTLEPSIFILEP=10&(IT~])

1@ CONTINUE



4n o PUT THE LAST DIGIT INTO PLACE

4l c
42 1TP=0R(AND(SHIFTCINUMCTIFILEP+1), IC),MASKY, ITP)
43 QETURN
44 END
..,...--.-----------.-.....----..---.-------.---.--.---.-.....'--.-.'--..-.-.--.-----..._.

1 SUBROUTINE TRAP(IARG)

2 ¢

3 c LTSS ROUTINE TO HANDLE ERROR INTERCEPTION

4 ¢

5 ¢ WPTTTEN BY J,L NORTON,LASL Te3,1375

6 c

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

8 COMMON/QPERR/TERR(121)

9 COMMUN/GOBCOM/IG(])

10 ABSOLUTE TWOC2)

11 INTEGER TWO,SHIFT

12 LOGICAL FILM

13 COMMON/ TEDMP/ IDUMP(16)

14 ¢

15 c SET UP ABSOLUTE LOCATION 2 WITH A JUMP TD STATEMENT IRETA
16 ¢ AND SET THE EXCHANGE PACKAGE DUMP AREA TO IDUMP
17 c

18 TWO22,SHL,58,UN, (,LOC, IRETA,SHL,32) ,UN, {,L0C, IDUMP)
19 c
20 c SET UP ORDERLIB ERROR INTERCEPTION
21 c
22 DO 14 131,99
23 1@ CALL CONTROLCI,TORDL, IERD)
24 RETURN
25 ¢
26 ¢ ORDERLIB ERROR HAS OCCURRED, LET THE USER KNOW,
27 ¢
28 IORDL CONTINUE
29 DO 20 IPX=6,IFD,6
30 20 WRITECIPY,SB) (TERR(I),12117,119)
31 IDUMP (1) SSHIFTCIERRC118),36)

32 CALL PDMPPK
33 IFLS=16(15)
34 IF(FILM) GD TO 30

35 GO T0 4@

316 c
37 ¢ PROGRAM HAS ABORTED

38 ¢

39 IRETA CONTINUE
40 ¢ DUMP THE EXCHANGE PACKAGE AND SMALL CORE ON E1THER SIDE
41 C OF THE LOCATION OF THE ERROR
42 c
43 CALL PARORT
44 c
45 c DMP ALL OF SMALL CORE YO FILM IF FILM I8 ENABLED
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OO0 O

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

IFLSa(INUMP(3) , INT.(,COMP,77777777778)),5HR,36
CONTINUE

IFLSaFLS=t

CALL DMP(¥,IFLS8,12)

CONTINUE

TERMINATE BUT SAVE THE DROPFILE

CALL EXIT(2)
RETURN

5@ FORMAT(/tH ,14HORDERLIB ERROR,I3,21H OCCURRED AT LOCATION,O7,

1 29H WHICH IS THE CALL TO ROUTINE,ALQ)
END

T L I Y YA LI LR PSR R PR RS ESIL RS RS R RS RS R AL L L L R R L L LR R0 A0

-
VOBV~ TANLE WY

——
[V R Ve

OO ONn

SUBRNUTINE TTYTST(IFLAG)

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

WRITTFN BY J,L,NORTON,LASL Te3,1975

COMMON/OFFC/ISKHTCH

DATA ISwWTCH/={/

IFLAG=Q

IFCISKTCH,EQ,0) IFLAGRY
RETURN

END

(LI L X LR L LA LS LAY T AL T L LAY DX L R L A R R X L R A 04 LA XX R Lt Ll d LX A4}
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B. CROS-Dependent Code

1 PROGRAM MATN(INP,OUT,FY|.M,FSET7,FSET8,FSETSeINP,FSETHROUT,FSETI2®

e 1t FILM,FSET3,FSETS9x0UT)

3 c

4 c CROS/7600 MAIN ROUTINE FOR YAQUI

5 (o

6 C WRITTEN BY J,L.NORTON,LASL T«3,197S

7 c

8 CALL YvAQUI

9 END
o.----.-.-.-.----.-Qo.-.-.----------.-n--.---.-.-..----—---9---...---.p------qp.--p.."--.

{ SUBROUTINE CLOSIT(I)

° c

3 c CROS/7609% ROUTINE FOR DESTROYING DISK FILES

4 c

5 o WreITTEN BY J L NORTON,LASL T=3,1975

6 €

7 CALL AFSREL(I,®,8,0)

8 1. ETURN

9 END
n--.----u---m.n---g-------u----q-----qn--.-.--.--------p--.--’--.--.-------------.qgwu.’!'

1 SUBROUTINE GETJOR(JOBID)

2 C

3 ¢ CROS/76PW ROUTINE FOR RETURNING THE JO8 1ID

4 C

S ¢ WRITTEN BY J, L NORTON,LASL Tw3,{97S

) C

7 CALL GETO(ULKJIBN,JOBID)

A RETURN

9 END
[ L T T I Ty yp-peprprpupep ey S Y PP T R TSP PR L L S D A L DY L R R LR AL D L DL R Ll ol d Aol g

1 SUBROUTINE GETJTLITL) .

2 ¢

3 c CROS/7698 ROUTINE TO RETURN THE JOB TIME LIMIY IN SECONDS

[ [

5 CALL GETRC4LKTLM, ID)

6 TL=227,5t=9%FLOAT(IY)

7 RETURN

a END
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i SUBROUTINE GETLCM(ISIZE)
2 c
3 c CROS/7630 ROUTINE TO RETURN THE AMOUNT OF {ARGE CORE MEMORY
4 t AVATLABLE TO THE JOB FOR DATA STORAGE
5 c
6 C WRITTEN BY J.L,.NORTON,LASL Tw=3,1975
7 c
8 CALL GETQ(3LKMA,ISIZE)
9 RETURN
19 END
(LA LT R R LD AL LL Al IA LAY I R LA R L LY AR A LA L FRE LA AAY L LA L L AL LB XL 2 1)
i SUBROQUTINE GETTPE(TAPE)
2 c
3 o CROS/7680 ROUTINE FOR CHECKING TAPE LABEL AND STAGING TAPE
4 c
5 c WRITTEN BY J,L,NORTON,LASL Tw3,1975
6 C
7 INTEGFR TAPE,AND
8 C
9 c TAPE wAS READ, SEE IF IT WAS LEGAL,
14 o
11 IF(AND(TAPE,777777000033000000808) ,NE,3LXX0) CALL UNCLE(4,6HGETTPE
i2 1 ,2%,20HTAPE NO, INPUT ERROR)
13 c
14 c GO TO STAGE IN THE TAPE
15 c
16 CALL STAGEC(Y,YAPE,IEFLAG)
17 c
18 C SEE IF STAGE WAS SHUCCESSFUL
19 c
29 IF(IEFLAG,ME,M) CaLL UNCLE(4,6HGETTPE,23,
21 1 23HUNSUCCESSFUL TAPE STAGE)
22 c
23 c YeS, ALL DONE,
24 c
25 RETURN
26 EMD
(LA A A LI AL DL LA LA AL AL LA AL EI Il LTI Y ELR LI T IS AL DR R LAY LA ALl I L AL Al LA X L DXL L2 ]
! SUBROUTINE OPENIT(IFILE,MQDE)
2 C
3 C CRQOS/763@ ROUTINE TO NPEN A FILE
4 C
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5 C IFILE « LLOGICAL UNIT NO, OF THE FILE
) r MODE e TYPE QF FILE
7 C v 2 = BCO
8 C = { « BINARY
9 o
17 C WRITTEN BY J,L ,NORTOM,LASL T»3,1975
11 C
12 CALL OPEN(IFILE,?,0,9,2,0,10204,0,0)
13 RETURN
18 END
l---.--....--....-.-.--.---.'...-.-ﬂ.--...‘.--..-----.--'.---..-....‘.---...-.....--Q.'-_.
1 SUBROUTINE STAGE(IF,LABEL,IFLAG)
2 C
3 c ROUTINE TO STAGE IN A TAPE WITH LABELSXX@NNNNN INTO FILESET IF
4 c
S C WRITTEN BY J L, NORTON,LASL TDw3,1973
[ c
7 COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
8 OIMENSIQN IMDISP(S)
9 DATA IMDISP/4,0,4,0,0/
10 c
11 c IFLAG IS RETURNED ZERO YF THE TARPE WAS SUCCESSFULLY STAGED, IT IS
12 c RETURNED ONE 1F FOUR STAGE ATTEMPTS FAILED,
13 o
14 IFLAGSO
15 C
16 c OPEN THE FILE TO A LARGE TRACK SECTOR LIMIT
17 c
18 CALL OPEN(IF,0,0,2,0,7,10000,0,0)
19 C
2@ c ZERCO OQUT THE LAST TWO CHARACTERS NF THE TAPE LABEL
21 o
22 IMDISP(S5)=LABEL JAND, (,NOT,77778)
23 [
24 o INITIALIZE THE NO, OF STAGE ATTEMPTS
25 c
26 ICNT=0
_7 c
28 C GET JOB CLASSIFICATION
29 o
30 CALL GETQCU4LKCLA,JCLASS)
31 KCLASS®BILG
32 IF(JCLASS,NE,S) KCLASS=mILU
33 o
34 c IMITIATE THE STAGE
35 c
36 1@ CALL CREATE(IF,KCLASS,2L5T7,2,0,0,IMDISP,0,0,12000,0)
37 C
38 o INCREMENT THE STAGE COUNT
19 C
48 TCNTaICNT+
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41 c
42 o SEE IF THERE WERE ANY PARITY ERRORS
43 C
44 CALL PARITY(IF,ICHECK)
4s IFCICHECK ,NE,Q) GO TO 30
46 C
a7 c NO, PRINT MESSAGE AND RETURN,
48 c
49 Dn 2@ 1PX=zIPD,IFD,6
5@ 20 WRITE(IPX,5@) LAREL,IF,IF
St RETURN
s2 30 CONTIMNUE
53 c
54 c YES, 3EE IF THIS WAS THE FOURTH STAGE,
55 c
56 IF(ICNT,LT.4) GO TQ 49
57 ¢
58 c YES, SET THE ERROR FLAG AND RETURN,
59 C
6@ IFLaG=!
61 RETURN
62 48 CONTINUE
63 c
64 C NO, RELEASE THE FILF AND TRY AGAIN,
6% c
66 CALL AFSREL(IF,0,9,%)
67 GO 70 12
68 o
89 SP FORMAT(1HA,SHTAPE ,A8,35H HAS BEEN SUCCESSFULLY STAGED INTO ,
70 { BHFILESEY ,I2,2H (,48,1H))
71 END
e ey s P P Y Y P PR LY PR ST P PR L P PR R R DL AL LY L L AL AL L L L AR L A A L Ll Ll L A L bl
1 SUBROUTINE SYINIT
2 ~
3 c CR0S$/760@ ROUTINE YO PERFORM YAGUI SYSTEM INITTIALIZATION
4 C
S C WRITTEN BY J,L,NORTON,(LASL T=3,1975
6 c
7 c CALL SETQ(4LKDPX,Q)
8 CALL OPEN(3LOUT,0,0,0,0,8,10000,0,0)
9 CALL OPEN(ULFILM,Q,0,0,¢,%,10000,0,0)
10 CALL OPEN(7JQOG'G'Z‘O'lBGQGJE'GJ
11 CalLl OPEN(3,0,0,02,6,0,10000,0,0)
12 CALL MEMREQ(40020@,1)
13 RETURN
t4 END

T e e X PP P P P P YR P Y Y PR PR NP TSRS TR LR R LR L DL L L D AL LA L L L LAl DL L L LAl
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| SUBROUTINE TRAP(RCOVER)
2 c
3 ¢ CROS/7600 ROUTINE TO INITIALIZE FOR RECOVERY FROM FATAL EXECUTION
4 c ERRORS
5 o
6 c RCOVER IS A SUBROUTINE TO CALL AFTER INTERCEPTING THE ERROR
7 C
8 c WRITTEN BY J,L,NORTON,LASL Tw3,1975
9 c
10 DIMENSION IDUMP(16)
11 COMMON/YSCS/RESTRT,FILM,PAPER, 1PD, IFD
12 INTEGER SHIFT,AND,COMP
13 LOGICAL FILM
14 ASSIGN 12 TO IGOXIT
15 CALL XITCIGOXIT)
16 c
17 c IABORT IS THE NO, OF ABORT TRAPS THAT HAVE OCCURRED
18 c
19 T1ABORT=0Q
2@ RETURN
21 12 CONTINUE
22 CALL GETHPK(IDUMP)
23 CALL PABORT(IDUMP)
24 IF( NOT,FILM) GO TO 2@
25 IFLSaSHIFT(AND(IDUMP(4),COMP(7777777777B)),»36)
26 IFLS=IFLSwt :
27 CALL DMP(D,IFLS,12)
28 20 CONTINUE
29 c
3@ c CODE HAS ABORTED, IMCREMENT THE ABORT COUNT,
31 d
32 TABORT=IABORT #1
33 c
34 C CALL THE RECOVERY ROUTINE
35 o
36 C4LL RCOVER(IARQRT)
37 RETURN
318 END

bk daba e il D L L L L R o e e S Uy S
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C. KRONOS-Dependent Code

PROGRAM MAIN(INPUT, TAPES=INPUT,YOUT,TAPE6GRYOUT, TAPES9aYOUT,TAPET,
1 TAPES,FILM,TAPE12xFILM,TAPE3)

KRONNS/ 6608 MAIN ROUTINE FOR YAQUI
WRITTEN BY J,L.NORTON,LASL Te3,197S

CALL YAQUIL
END

O PP UL e
OO0

Y rrrr s yxyryrv vy vy "y r 2>y ey Yy 3 R R R Y L R R R R Y LR LR R A R A Y YL L A LA L L)

SUBROUTINE CLOSIT(I)
KRONOS/66@M ROUTINE TO CLOSE FILES
WRITTEN BY J,L.NORTON,LASL Tw3,1975%

OO0

RETURN
END

XV NN NN e

LT Y P T L P I T P L L L P P R YT Y P YN R Y R LR R R PR R LA AL LR L RS AR R R R L Y ) LA Q)

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

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

sNaXeNeXel

Call GETJN(JOBID)
RETURN
END

OBNG NE -

[ TR YYT PR R YT RYP I P Y R RY RN RY P PR YL LR PR R LR Y R A AL YR AR Y R R R R R 0 R0 LKL XN LR LY L L.AJ

SUBROUTINE GETJTL(TL)

KRONOS/66Q22 ROUTINE TO RETURN THE JOB TIME LIMIT IN SECONDS
AS A FLOATING POINT NO,

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

acoONOToO

CALL GETTL(ITL)
TL=ITL
RETLRN

RWOTNO A WN—

-
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11 END

SUBROUTINE GETLCMCIFLLCM)

KeONQS/660¢ ROUTINE TO RETURN THE AMOUNT OF LCM AVAILABLE TO
THE USFR

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

(s e RaNeRe Nel

IFLLCMs501a00
RETURN
END

WLDND U S WY

—

(AL XA LA XL L A4 LAY LR LAl T T Y R R Y LR L YR Y IR Y Y YT T Ty Y ey ¥

1 SUBROUTINE GETTPE(IDUM)

g E KRONDS/660A% DUMMY ROUTINE

2 E WRITTEN BY J,L ,NORTON,LASL T«3,197S
3 ‘ RETURN

a8 END

L AA AR A L LA DX XA AL A Ad A L PA L L AL L A A L RS IR PP PR PR Y Y LY T Y TN YTy Y Y Y T

1 SUBROUTINE OPENIT(IFILE,MODE)

g g KROMOS/6622 ROUTINE TO OPEN A FILE (DUMNMY)
g E WRITTEN BY J,L.NORTON,LASL T=3,1975

g ‘ RETURN

8 END

bl A A A A AL L AL L A d LA I I Al A A A LA AL P Y LA LA I LYY LT YL I LI Y PP Y Y ]

1 SUBROUTINE SYINIT
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3 C KROMOS/6600¥ ROUTINE TN PLRFORM ANY NECESSARY SYSTEM INITIALIZATION
I c

b C WRITTEN BY J,L ,NORTON,LASL T=3,1975%

() C

7 RETURN

8 END

A L L L L L A L L A Al Rl A A L A Al L L LA LI LR YRR LY Y RY Y ZPY Y RY LYY Y PRy r gy ey ey ry ¥

1 IDENT TRAP

e

3

4

S %

6 * KRONDS /6600 ROUTINE TO INTERCEPT HARDWARE OR SOFTWARE ABORTS

7 *

a * REGISTERS AND SMALL CORE ARE DUMPED TO OUTPUT,A MESSAGE IS PUT
Q * IN THE SYSTEM DAYFILE,AND THE EXTERNAL SUPPLIED IN THE CALL
19 * T0 TRAP (CALL TRAP(RCOVER)) 1S5 CALLED WHENEVER AN ERROR
11 * IS DETECTED
12 *

13 * WRITTEN BY J,L,NORTON,LASL Te3,197S

14 *

158 ENTRY TRAP

16 TRAP DATA %]

17 SXé B1

18 SA6 SAVA

19 EREXIT RCOVER
20 JP TRAP
21 RCOVER SYSTEM DMP,R,@,0
22 SYSTEM DMP,R,1350008,2
23 MESSAGE MESS,3,R
24 SAt SAVA
25 SRt X1+
26 JP B1
27 MESS DATA {7l ewe JOB ABORT wwe
28 DATA ]
29 SAVA DATA @
k14 END
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D. KRONOS/CROS-Dependent Code

FUNCTION ANDC(I,J)
KRONQS/66W@ AND CROS/767% ROUTINE TO DO BONLEAN INTERSECTION

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

e EaNaNe Re

INTEGFR AND
ANG=],AND
RFETURN

END

QDD O T E NN -

kel A A Ll A gl A A K A bl LA ALE R AL L ELEL L L L L L oy R Xy E R e S g

FUNCT10N &NDRCT, )

ARONNS /6634 8MD CROS/ 7601 RCUTINE TQ BOOLEAN INTEPSECTION
AND RETUYRN THE RESULT IN & FLOATING POINT VARIAKLE

=PITTED BY J, L,WORTON,LASL T=3,1975

avacaoanm

IMTEGER ANDR
ANGRET L END
QFTURN

EnD

L O0DPNT NLWN—

bt A A A Rl Al Al LA LA I A A LEL LI AL L ELE L E LY R Y P E LR EE P TR F RN R 3 e R iy iy S e

FUNCTTION COMP(T)
KRUNDS/66UR AND CROS/7620 ROUTIME TO COMPLEMENT A wORD

rRITIEM BY J L, MOPTCM, L ASL Te3,1375

2B Ka¥ulie)

lr TEGER CQmp
COHPz NGT T
At Tudn

E~0

T O XT N U DE W -

el Al A I A LA L AR LY ELE LT L EEEL L L R R TR N R e e R R Y iy gy CapU

FuwrTION COMPR(1)

-~

KRINOS /6660 aND CRIS/Th¥M ROUTINE TC COMPLEMENT A WORD

V& v -
hl

N5

WOTTTEN BY J, L. MORTQN,LASL Te3,1976
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6 c

7 INTEGER COMPR

A COMPR= NOT, T

9 RETURN
10 END

.----OHI----"-H------—-h------l.--"-.--.-.---.-.-..-'-----P---.----.--q---'-q---.-.'-'Q-F'

i INDENT  GETIY

2

3 *

4 * CROS/7638 AND KRUONDS/66CP FUNCTION GETIT(IADD) TO PICK UP THE
5 * CNONTENTS OF aBSOLUTE LOCATION IADD

4 *

7 ENTRY GETIT

& VFD 42/PHGETIT, |8/

Q9 GETIT DATA 2
1e Sal Ry PICK UP THE ADDRESS IN X1
11 SA2 X1 PICK UP C(1ADD)
12 Bxé X2 PUT INTO X6 FOR FUNCTION
13 JF GETIT

14 EMD

--.—--.--.-.---’.w--.-‘-.--Fﬁ------.--.-..—---.---..---.ﬂ--.-.--.-------.-----..---.-.P-'l

{ SHBRUUTINE LCBUFF(FwWA,NwRDS, IFILE,IFLAG,IRET, JERROR)

? r

3 C KRONQR/66A% AND CROS/764Q ROUTINE TC READ OR WRITE LCM FROM

u ¢ NR TO A DISY. FILE

S c

) c Fwa « FIRST LCM ADDRESS

7 r hNeRDS = N, OF »CRDS TN TRANSFER

) c IFILE <« LOGICAL unMIT N0, OF DISK FILE

Q [ [FLAG = PEAD OR WRITE FLAG

12 r - “? w« READ DISK

1 C = | ~ ARITF DISK

12 C IRET - RETURN FLAG

13 % - % « RETURM IMMFOTATELY AFTER ISSUING THE 1/0 REQUEST
4 r e | = wATT UNTIL I/0 IS COMFLETED REFOKE RETURNING

19 C (MOT FUNCTIONAL ON CRNS/7633 NR KRONDOS/6600)

16 [« ILRQRUR « ERRUP FLAG

17 f, - 3 « NO ERROR

18 C < | = ERRO2R

19 [ wl » FNDeDF-FILE ON INPUT
2a c
21 ¢ HUATTTEN BY Jol JHORTOM,LASL Tm3, 1975
22 c
23 & mamea BEGIM CHOMDECK PARAM renen
24d CCMvON/PCOM/NSCPL, ITARP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,

70




[aEaNa] [a N NaRel eRaRelal I NaNel

ia e NeNaRale]

e g Ral oaomnD

lasNale Nal

20

k17|

up

14

1

tLCP3ML.CPU, TFLMSZ

masna END COMDECK PARAM cmema
COMMON/ZYSL1/AASC ()

INTEGER Fah,FuApP

CLEAR ERROR FLAG
IERADRSY

FuAp 18 THF BEGINMNIMNG LCM ADDKRESS (F THE PORTION OF LCM BEING
READ OR WRITTEMN

FuhP=FwWh

NARFSD IS THE TOTAL NO, OF WORDS OF LCHM THAT KAVE BEEN READ
0R HRITTEN

MARTSD=Y
Lore FOR READING TO OR wRITING FROM LCM FROM OR TO DISK IM BLOCKS
CONTINUE

tiw 18 THE MNC, OF LCM #0OPDRS TO TRANSFER THIS TIME, 17T IS EQUAL
TO THE SIZE OF THE SCM BUFFER UMLESS THE N0, OF LCM WORDS
LEFT TN TRANSFER IS LEGS THANW THFE BUFFER SIZE, INM THE LATTER
CASE,Mw 18 (PUST SEY TO ThE MO, OF REMAINING WORDS,

Muzh8CP Y
MWTESTNWRDSC 4 Ny
TF(NRTEST (GT ,MARNS) NuaMWRENS=NWRDSD

SEE WMETHER REQUEST IS READ INTO OR wRITE FROM LCM
TECIFLAG,NE, ) GO TO 8@

FEQUEST 15 WRITE LCM (READ DISK)

PUFFER IMCIFILE,1)CAASC(1),8A5C(NW))

WAIT FOR I/0 TO COMPLETE

IF(UNIT,IFILE) 20.57,40,30

ERROR OCCURREND IN DISK TRANSFER (EITHER UNEXPECTED EOF,PARITY
ERROR,0R RECORD SHORTER THAN EXFPECTED), SET THE ERROR FLAG
ANG RETURN,

CONTTHUE

IERRORZ

RETURN

CONTINUE

IFRROR==]

RETURN

CONTINUE

CALL ECWR(AASC,FWAP, Nk, IDUM)

71



82 o BLOCKR TRANSFER COMPLETEN, UPDATE wARkDSD anD SEE I1F THERE IS$

83 C MORE DATA LEFT TO TRAMSFER,
RY C
RS 6% CONTTMUE
Ré NJRNSNINARLSED ¢ NI
A7 IF(IFLAG,NMF WY GO TO 73
R8 NsLENGTAHCIFILE)
89 IFIN NEGNe) G TO 34
CX 1® CONTINUE
91 TF{NAIRDSD, "B+ JMwRLS) RETUARN
)] Fe APZFWAP ¢ My
3 Gn Tn 12
Q4 r
a5 C REQUEST IS READ LCM (#~RITE DISK)
ag ¢
Q7 3¢ COoMTINUE
98 CALL FCRD(AASC,FmAP,Nr, TDUM)
99 BUFFER UQUTCTFTILE, 1) (AASC(1),A2SC(NW))
112 C
161 o 4ALT FCR [/0 TO COMPLETE
122 C
103 22 IF(UNIT,IFILE) 9¥, 64, d40,30
1vda gEng
{ SUBROUTINE MCODE (NG, TFURM, INTAR, TN, QUTTAB)
2 C
3 c KFONQS/Z6608 ANR CROS/Z761Q ROUTIME TO SIMULATE THE CDC ENCODE
4 [ STATEMENT
S C
6 [« ENCODE(MC, IFORM,NUTTAB) (INTAB(I),I={,NIN)
7 4
[ r NRPTITTEN BY J L ,NNRTON,[ASL Tw3,1975
9 C
{@ OIMENSION INMTAB(NIN)

INTEGFR OUTTASB

—
—

12 FNCODE(NC, IFORM, QUTTAR) INTAB

13 RETURN

14 FaD
.-..----.-..'-------..---.--.----.--.-.-..---..----.-.--.-...---.----.----.-’.---.----'-..

1 FUNCTION QR(I,J)

2 C

3 c KROMOS/660@ aND CROS/76@8 ROUTINE TO DO BOOLEAN UNION

4 C

5 ¢ WRITTEN BY J,L.NORTON,LASL T+«3,1975

6 c
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7 INTEGFR OR
8 OR=1,0R,J
9 PETURN

2 END

Ll L L LA AR A L L A el AL AL A L LA LA Al A I LA L LA LYE LI EL R ER LA 2L LY Y Y 1 L ]

—

{ FUNCTION ORR(1,J)
2 c
3 C kQONDS/6623 AND CROS/760% ROUTINE TO DO ROOLEAN UNION
a C AMD RETURPN THE RESULT IN A FLOATING POINT VARIABLE
5 o
] C ARITTEN BY J,L.NORTON,LASL Tw3,1975
7 C
8 INTEGER ORR
0 QRR=1,0R,J
2 ETURN
1 EnD
LR L B R R L R RN R AL A AL E L LR RE LI EZYEY EXE LYY LS LY PP XYL ERY LYy E Y X ey yy LY ey Y 2y r
1 FUNCYION RANUMF(Y)
2 r
3 I KRCONNS/ 6600 Ath CROS/T648 RCUTINE TO RETURN RANDOM NOS, WITH
4 . UNTFORY DISTRIRUTION ON THE INTERVAL (0,,1,)
LY C
[ c vEITTEN BY J.L.NCRTON’LASL T=3,1975
7 r
I RNUMFZRAMF (X)
9 RETURN
P ErD

~—

LA AL AL L AL LE AL LRI LU R L LI L A I P LY A R P R L R P PR P P P R Y P P LY P L Y T

- s

SUARULTINE SCRUFF (FWwA, kwRNS, TETLE,TFLAG, IRET, [ERROR)

LufiNO8/ 60V AND CRUS/76ED ROUTIME TO READ CR #RITE SCh FROM
CR TO A DISK FILE

Eom N —

<

SEE LCHBUFF FOR ARGUMELT DOCUMENTATIONM

Far = HBEGINEING OF SCHM RLGCK TO BE wRITTEN

N DN

p

yRFITTEN BY J.L M0ORTAN,LASL T=3,1975

R T T W R W W I

—
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O U NIV DN

—
—

— et s -
N E N

R P A I

DIMENSION FwA(Y)
TERROREQ _
IF(IFLAG.NE,®) GO TO 10
BLUFFER INCIFILE,1)(FWA(1),FWA(NWRDS))
GQ 70 2@
1® CONTINUE
BUFFER OUT(IFILE,1)(FWAC1),FWA(NKRDS))
2@ CNANTINUE
TFC(TRET ER,A) RETURN
3¢ IF(UNILT,TFILE) 39,40,5@Q,60
4a COUMYTNUE
TF(IFLAG,NE ') RFTURN
NzLENGTH(IFILE)
IF (N NEJNWRDS) GO TO 60
RETURN
54 CNNTINUE
IFRQOR==1
RETUR}
60 CONTINUE
[ERRQOR=
RETURN
END

TNENT  SHIFT

ELTRY  SHIFTY

KROMNDS/76610 AND CROS/76¥0 ROUTINE TN REPLACE THE LASL RUN
COMPTLER INel INE SHIFT FUNCTION, THIS IS NECESSARY BECAUSE
OF THE ~CED TCO INCLUCE SHIFT IN AN INTEGER STATEMENT FOR
LTSS COMFATISILITY, MOWEVER,ODCING SU FORCES A CALL TO AN
EXTERNAL FUNCTION,
HRTTTEN BY J L MORTCON,LASL Tw3,1975
VFD 4R/uHSHIFT, 1872
SPTFTY nata 5}
SAl ne
Sag 33
2% ¥1,7ER0
Pl X1,LEFY
pX3 -X1
S43 X3
AX6 Ry, xp
Jp SHIFY
LEFT SB3 X1
L.va R3,x2
Je SHIFT
ZRR0 BXo Xa




29 Je

XY L Y I R I R Y R Y R L T N Y P Y P PR P L Y E R LY AR SRR P SR LR P Y L R P Y Y Y X N ]

e EnD

1 IRENT
2

3 *

(4 *

S * PUTS
[ *

7 ENTRY
8 VFD

Q STCRIT DATA
te s§a1
11 SA2
12 RX6
13 Sk
14 JP

15 b

L L L Y L R A R P E L L L R R R P PR P PR LY R P L R T Y L PP L LYY Y L Y )

1

I'd ¢

3 C

4 C

9 C

6 %

? f

A 1FLAG=E
9 RETURN
12 END

SHIFTY

STORIT

CROS/T76ER AND KRONDS/660¢ SUBROUTIME STORIT(IWORCD, 1ADD) wHICH
TwORG INTO ABSOLYUTE SCM LOCATION TADD

STORITY

42/@HSTORIT, 1872

2

81 PICK 4P IWGRE IN X
Be PICK up TaDD IN X2

x1 STORE JwORD INTO 1ADD
X2

STOLRIT

SI'BROUTIME TTYTSTC(IFLAG)

KRONDS/6600 AND CROS/766v ROUTINE TO OUMMY UP CAPABILITY OF
LTSS TO MODIFY THE DROPFILE

MRITTEN BY J,L NORTON,LASL T«3,1975

LI L AL LR L NSRRI AL LR LR AR L LA L R R P R A2 X XX R T AR A L LR A X I R AR R R R X X X 11
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System-Independent Code

76

PN RN~ D OONT RN

G b e e b G G P

19

EOOOOOODIOOON

TOOO0DDOTIDICIMN S

SUBROUTINE vAQUI

YAGUI IS A TWO=DIMENSIONAL FLUID DYNAMICS CODE THAT COMBINES
THE ICE C(IMPLICIT CONTINUOUS EULERIAN) AND ALE (ARBITRARY
LAGRANGIANeEULERTAN) METHODS, ALLOWING CALCULATION OF FLOWS
AT ALL SPEEDS,

ORIGINALLY WRITTEN BY A A AMSDEN,HANS RUPPEL,AND C W ,HIRT,LASL Te3
MODIFIED AND DOCUMENTED BY J,L NORTON,LASL T=3,1974

encew BEGIN COMDECK PARAM seeass
COMMON/PCQM/NSCP1,ITABP, ITABXP, ITABYRP,IPFB,NP{,NP2,NLCPS,N.CP2,
1t NLCP3I,NLCP4, IFLMSZ
seven END COMDECK PARAM cuanw
KARARRRRRARANARRRANRAARRRANRSRRARNSARARAANRCARKARNNAANRARRRARRARRRNARNARR
LCM I8 SET UP IN THE FOLLOWING FASHION ww

BLOCK $,NLCPY{ WORDS LONG,ARRAY DATA

BLOCK 2,NLCP2 WORDS LONG,PARYICLE POSITIONS AND MASSES

BLOCK 3,NLCPS WORDS LONG,TIME=DEPENDENT PARTICLE POSITIONS

BLOCK #,1PLM82 WORDS LONG,FILM FILE BYFFER FOR LTSS

BLOCK S,NLCP4 WORDS LONG,SCRATCH AREA
*ﬁ**ﬂ**.**fﬁ'*.‘.***ﬁi.".**ﬁﬁ.i'****ﬁ'**'ﬁﬁﬁ***'*******f*iﬁ****.'

enwvee BEGIN COMDECK YAQSC neves

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AABCENSCPY)

COMMON/YSC1/AASC(9608)

COMMON/YSCR/AACL) ,ANC,AG,AQFAC, ACM,BB,COLAMU,CYL,DR,DT,DYC,DTFAC,
{ Dr0C10),0T0CC10G),DT02,DT08,0TP08,DTV,DZ,EM1Q,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,GZP,1,1BAR,
3 IDYO,IJ)1JM, IJP, IMY, IPXL, IPXR, IPYB, IPYT,IP1,IP2,18C2,ISC3,ITV,
4 TUNF,IXL,IXR,IYB,1YT,J,JBAR )

COMMON/YSC2/JCEN,JPY,JP2,JP4, JUNF,JUNFO2,KX1,LAM,LPB, MU, NAME(S),
1 NCYC,NLC,NPS,NPT,NG)NQI,NQIB,NQI2,NSC,NUMIT,ZORIG,0OM, OMCYL,PXCONY
2 PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYD,RIBAR,R]IBJB,

3 FREZYY,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, THFIN

COMMON/YSC2/TURY,TUSI,NCQ, TNEG, TNEGSYV, TUSYV, TURB,PTOP,PRITE,PBOTHN,
{1 ILNG,NILNG,TPS,TUPOT,TORBAV,TK;TI, TURENG,EP1,8AVL,QLEVEL,TA,I8T,
2 VV,XCONV, XL, XR,Y8,YCONV,YT,PTPOLD,DTSY,DTLAST,F1YBO0,1YB0, YCNVLD,
3 XCNYLD,FIXRO,FIXLO)IXRO,IXLO, ISVN, JIVH,QMN,QMX, WMAX, IJNH, T2, TLINM,
4 ROMFXR,ROMFYY,ROMFYB,JDUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTCSAV, IDTY
S ,JDTV,IDTC,IDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTH, IT8,JT10
6 o TMASSV,WMAXEF,RMINEF, TSTRTO

COMMON/YSCR/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCA4/1TAB(1000)

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

ewwew END COMDECK YAQSC seene

COMMON/FTABC/PYABC2)

INTEGER AAl

EXTERNAL YEXIT

DATA FTAB/b,82/

DATA NSCP§/9683/,1TABP/1000/,1TABXP/108/, ITABYP/151/

DATA IPFB/R00/,NP3/18/7,NP2/200/,NLCP1/72308/,NLCP2/50RBB/

DATA NLCP3/2008/,NLCP4/1000/,IFLM82Z/40080/

DATA tP/0,/




3O 0M oo o000

(s Xs Xl (e NaNel (s Xalg]

[a XaXg]

[ NeX el

o A 00

£
c

18

32

DO ANY NECESSARY SYSTEM INITIALIZATION
CALL SYINIY

INITIALIZE THE ERROR RECOVERY ROUTINE
CALL TRAP(YEXIT)

GET THE CP TIME AT JOB STARTUP

CALL SECOND(TP)
WRITE(S9,30) TP

INITIALIZE

CALL YINIY

CHECK TYPE OF RUN

IFCRESTRY) GO Y0 t@

RUN 13 A NEZW PROBLEM, GO GENERATE IT,

CALL YASET
GO Y0 2@

RUN IS A PROBLEM RESTART, READ THE DUMP TAPE,

CONTINUE
CALL YARSRY

GEY RID OF THE DUMP FILE

CALL CLOSIT(7)
CONTINUE

EXECUTE THE MAIN CODE

CALL YAQUZZ

RUN TERMINATION, EXIY,

CALL UNCLEC2,8HYAQUI,15,15HRUN TERMINATION)

FORMAT(1H ,29KBEGIN CODE EXECUTION AT CP & ,Fi0,4)
END

ITTTERYL YT ARSI S RS AY IS DAL RS TS SR LR AL R S L XL L XA DA XA R A A2 2 R R A0 d A2 A L0 A AJ

SUBROUTINE AIR
SEMI«PHYSICAL FIY TO THE EQUAYION OF STATE OF AlR
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10

DENSITIES FROM 10«42 TO 1@aw(e7) NORMAL DENSJYY

PRESSURER(GAMMA®], J*RHO#E, WHERE GAMMA IS A PUNCYON OF
DENSITY AND ENERGY

RHOBMATERIAL DENSITY

EJLNSMATERIAL SPECIFIC INTERNAL ENERGY

GMONE§GAMMAwY

CONCJIWRELATIVE CONCENTRATION, SEE NOTE BELOW,

ALL UNITS ARE €GS FOR INPUT QUANTITIES

ORIGINALLY OBTAINED FROM THE AIR FORCE WEAPONS LAB
MODIFI1ED BY J,L,NORTON,LAS| Te3, 1974

COMMON/EGNST/RHO, EJLN, GMONE, CONCJ
IN THIS VERSION OF THE CODE,TWO EQNS OF STATE ARE BEING USED,AIR
AND METHANE, THE FINAL VALUE OF GMONE 18 DETERMINED BY
THE RELATION GMONECFINAL)I®SCONCJ#GMONE(METHANE)
#(1,wCONCJI#GMONE(ALR),
THUS,CONCJns, YIELDS A METHANE GAMMA AND CONCJ®@,,AIR,
ANYTHING IN BETWEEN USES A LINEAR COMBINATION OF THE TWO,
CHECK TO MAKE SURE CONCJ DOES NOT EXCEED §, IF IT DOES,SET IY YO
IF(CONCJ.GT,3,) CONCJai,

IFLAGE! SIGNALS AIR TO DO THE GAMMA LINEAR COMBINATION, IF
CONCJU=@,,THIS I8 UNNECESSARY,

IFLAGNS

IF CONCJUmB,,SKIP THE METHANE CALCULATION ENTIRELY
IFCCONCJ,ER,8,) GO 70 10

GO GET THE METHANE GAMMA

CALL MTHANE

IF CONCJmt,,WE ARE ALL DONE

IF(CONCJEQ 8, RETURN

TURN ON THE LINEAR COMBINATION FLAG,SAVE THE METYHANE GMQONE,AND
CONTINUE ON WITH THE AJR EOS CALCULATION

IFLAGH
GMMaGMONE

CALCULATE GAMMA=), FOR AIR
CONTINUE

RMOZ 18 THE NORMAL AIR DENSITY
RHOZmY ,293Ew]



D0 n OO0 OO0 TN

QOO OD

20
30

42

5@

60
Ye

82
"

100
110
120

130

RHOT 18 THE COMPRESSION
RHOTaRHO/RHOZ

MAKE E POSITIVE AND CONVERT TO 81 UNITS (TJ/MG)
Ext, Ee1@sABSCEJLN)

THE ENERGY AT WHMICH OXYGEN AND NITROGEN DISSOCIATE IS A
FUNCTIOGN OF DENSITY

Eim(B,5%E) /975

THE FERMI=DIRAC FUNCTON IS ONLY COMPUTED WITHIN S,#DELTA E OF
EACH TRANSITION, OTHERWISE 1T I8 2ERO OR ONE,

IFCABS(EL)wS,)50,20,20
IFCEL) 09,40,30
FOREXP(=E/4,46)

FONa@,

Wemy,

GO T0 &0

FOmoQ,

FONREXP(wE/6,63)

W§=9,

GO 10 &0

DEL® ., 91S4RHQT##, 05
EE188,5+,3S7+ALOGIO(RHOTY)
EIW(EEL=E)/DEY
WSRY,/(EXP(aBi)el,)
FOBEXP(=E/8,46)aNW8
FONSEXP(oE/6,63)n(1,oW8)

THE DENSITY OEPENDENCE ONLY OCCURS AVOVE Ea=i,, AND IT I8 OF
THE FORM (RHO/RHOZ&«xCCONSTANT®L0G(E)})), THE CONSTANT
MAKES A TRANSITION FROM ,048 YO ,029 AS THE OXYGEN
DISSOCIATES AND THE DENSITY SPREAD BECOMES CONSTANT BEYOND
THE SECOND PEAK,

IF(En1,)702,70,80

BETAmG,

GO YO o0
BETAR(,BU8aWS+,0324(1,»WS8))nALOGEB(E)
E2u(Emiid,) /3,
IF(ABS(E2)e8,)130,108,100
IF(E2) 110,110,120

FNmO,

Wm0,

GO 10 148

FNuEXP(wE/28,5)

Wesg,

GO Y0 L48

DEQnU, ¢RHOTwe ,B8Y
ECQeUS,#RHOTHAe D187
C2s(felE2)/DE2

WSR{, /(EXP(=ER)+1,)

79




118
119
120
121
122
123
124
128
126
127
128
129
130
131
132
133
134
138
136

O30 Ao

jue

150

160
178

FNREXP(eE/25,5)aNWS

EIn(EnibB,)/6,

BETA2BETAR( | ,wN5) ¢+, B4SHNKS

IF(E3+S,) 150,160,160

FEso,

GO Y0 §70

FEm1 ,/(EXP(=E3)ol,)

RHOFACBRHOT=%BETA

GMONER(,1614,258%F0+¢,2804FONe, 137T4FN+,0504FE) *RHOFAC

IF IFLAG IS ZERO,ONLY AIR IS DESIRED AND WE ARE ALL DONE
IF(IFLAGL.EQ,@) RETURN

CALCULATE THE GAMMAe}l, LINEAR COMBINATION
GMONESCONCJ#GMMe ({1 ,wCONCJI) AGMONE

RETURN
END

80

Y S Ry e e R
OPAP RN DI NN E AN -

L LA L LY
NEWMN -

* X OO ANTOOOO

SUBROUTINE BC(IFLAG)

ROUTINE 10 SET RIGID WALL BOUNDARY CONDITIONS IN YAQUI

IFLAG ¢ INDEX INDICATING WHICH VELOCITY ARRAYS ARE TO BE SETY
e » UTIL,VTIL
- 2 - UL(VL
e 3 = UP,VP

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

esawe BEGIN COMDECK YSTORE anowe

woewe BEGIN COMDECK YAGDIM esweon

DIMENSION x‘i)cXPAR(l’JR(!"Y'AR(l)OY(l,'HPAﬂtx,lU(i,lUG("oDELaN(
§ 1Y oVCIY VGCEI),ROC1D)SIECI), MPCL),RMP(1),RC8QC1),ECL),ETILC(L),RVOL
2 (1)aMCLY,RMLLI, VP L) 4 PC1),PLLLI,UPCI) UTILCY ULCL),CACL),VTIL(Y)
3 'VLtl’aROL(i,o‘VXSV(l)"VYGV(!’IDL‘ROI(1)00‘3“00(‘)'C‘PG‘M“’OTUQ
4 €1),8IGC1),TUS(L),GRROR(1),GRRDZ(1),GRROP({), TUGBVEC(1),MTIL(1),

5 CONCC1),CTEMP (1), ANCUCL),ANCV(1),GREV(1),BZSV(1),X13K(1),X24K(1),
6 YIIKCI)pYRUKCL)oXREIKC1), XR2UK(L) ,DKLOM(L), AREA(L)

sewns END COMDECLK YAQGDIM [T Y]

wowee BEGIN COMDECK YAQSC wwese

LOGICAL RESTRT,FILM,PAPER,TURS

REAL LAM,MY

COMMON/YSCS/AABC(NSCPY)

COMMON/YSCL/AASC(9608)
COMMON/YSC2/AALL),ANC,AD, ABFAC,ABM, B0, COLAMU,CYL,DR,DT,DTC,DTFAC,
y DYOCI0Y,DTOC(12),0T0R,DT08,DYPOS,0DTV,0Z,EM50,EPS,FIPXL,FIPXR,

2 FIPYB,PIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GRyGROVEL,GZ,6ZP, ], 10AR,
3 IDYO,1Js1JMsTJP, IMY, IPXL, IPXR,IPYB, IPYT,IP1,IP2.18C2,18C3,1TV,

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




(e XaXa) s Ealk 2% J

oan

18

20

b1
40

sa

COMMONZYSC2/JCEN,JP1,JPR, JPG, JUNF, JUNFD2,KXT,LAM,LPB, MU, NAME(S),

{1 NCYC,NLC,NPS,NPY,NQ,NODT,NQIB,NQGI2,NSCyNUMIT,Z0REG, OM, OMCY{ ,PXCONY

2 +PXL,PXR,PYB,PYCONY,PYT,ROT,REZRON,REZBIE,REZIYD,RIBAR,R]BJB,

3 FREZYT,PREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN

COMMON/YSC2/TUQT,TUSI,NCR, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG, TPS, TUPOY,TDOSAV, TK, 11, TUQENG,EP1,8AV],QLEVEL,TQ, 18T,
VV, XCONV, XL, XR,YB, YCONY, YT ,PTPOLD,DTSV,DTLASY,FIYBO, IYBO, YCNVLD,
XCNVLD,FIXRO,FIXL Q) IXRO) IXLO, JSVN, JEY W, GMN, QMX, WMAX, INM, T2, TLIM,
ROMFXR,ROMFYT ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAY, IDTV
DTV IDTC,IDYC,CIRC, TIS,POTE, UMOM, VMOM, TMAX,) TGMX, T TM, JTM, 17G,JT6
s TMASSY, WMAXEP ,RMINEF,TSTRTD

COMMON/YS8CR/22

COMMON/YBCU/ITAB(ITABP)

COMMON/YSCU/ITAB(1000)

COMMON/YSCS/RESTRY,PILM,PAPER, IPD,IFD

wenww END COMDECK YAQSC ernse

swove BEGIN COMDECK YAQEQ seswe

EQUIVALENCECAASC(1) X, XPAR), CAASC(2),RsYPAR), (AASC(3),Y)MPAR),(
AASCCUY,UY, CAASCCSI,V) ) (AASC(6),RO), CAASC(T7),DELSM,RC8Q,MP), (AASC
(8),EsETIL,AREA,XRE3K),

CAASCC15),8TE), (AASC(16),PMA, DKL 8M,RMP), CAASC(Y

YoRVOL) s CAASCCLAY s MgRM,VP), CAASCCLI1),P,PL,EP,UP), (AASC(L12),VUTIL,
ULy PMX,PUY ¢ CAASCCE3), VTIL,VL,PMY,PV), (AASC(14),0,C0,ROL),CAASC(1Y
YsCAPGAM,UG) , CAASC(38),TUB), CAABC(19),815),(AA8C(20),TUS), (AASCE
21),GRROR) , C(AABC(22),GRROZY 4 CAABC(23),0LSROT,YIIK),(AASC(24),6G28Y
Yo CAASC(25),0LSR0Q,VG), (AASC(26),GR8V), (AABC(27),GRROP, TUBVEC,
Y24K) o CAASCC28),MTIL), CAASC(29),CONC), (AASC(3D),CTEMP, XR24K), (
AASC(31),)ANCU) , CAASC(32),ANCV), CAASBC(33),AVXEY,X13K),(AASC(34),
AVYSY, X24K}

REAL MyMP,MPAR,MT1IL

ssvee END COMDECK YAQEGQ LA L LA

ewsen END COMDECK YSTORE senee

SEY UP THE LOOP OVER CELLS

CALL 8TARY
SET THE BOYTOM BOUNDARY VELOCITIES

1J8vsld

DO 40 Isi,1Pt
GO TO (10,20,30),1FLAG
CONTINUE
VTIL(1J)mO,
GO T0 4@
CONTINUE
VL(1J)=D,

GO 70 40
CONTINUE
VP(1J)wd,
1JalJeNO
1JulJev

ST S W

- OP®BO AL VIN =

SET THE LEFT AND RIGHT BOUNDARIES

DO 92 Jad,JP§
GO 70 (50,60,70),IFLAG
CONTINUE

81



89 UTIL(1J)nE,

90 UTIL(IJ¢NQIB)I®O,
" GO 10 8@

92 62 CONTINUE

9y ULClJyma,

%" ULCIJeNQIB)ND,
9% G0 70 88

96 78 CONTINUE

97 up(lJ)sa,

98 UP(1JeNGIB) #D,
99 80 CONTINUE

100 CALL LooP

1oy 92 CONTINUE

102 c

103 c SEY THE TOP BOUNDARY
104 ¢

18% DO $30 Img,IPy
106 GO T0 C122,110,120),1FLAG
107 160 CONTINUE

108 VIIL(IJ)e0,

109 G0 T0 138

iie 118 CONTINUE

11 yL(1J)=eQ,

112 GO 10 132

$143 128 CONTINUE

114 VP(1J)se,

{9 130 IJwlJeNG

116 c

!l; C SEY THE UPPER RIGHTHAND CORNER U
i1 c

119 IJalJaNO

tee GO TO (140,150,168),IFLAG
124 140 CONTINUE

122 UTIL(IJ) =0,

123 GO TO {78

124 150 CONTJINUE

125 uLctJ)=o,

126 GO T0 {70

127 168 CONTINUE

128 Ur(lJ)sa,

129 172 CONTINUE

130 CALL DONE

131 RETURN

132 END

LA Al A A A A4 AL LA LA A d A A A ddd AT 44 12 L XA QI LI IR Il I Yy e T T I I Y YT LY

SUBROUTINE CINIY

ROUTINE TO CALCULATE QUANTITIES FOR THE CYCLE PRINT AND
INITIALIZE FOR THE NEXT CYCLE

ORIGINALLY WRITTEN BY A A, AMSDEN,LASL Te3

N BN
(e Xs Kz Xa X2
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MODIFIED AND DOCUMENTED BY JoLJNORTON,LASL Ye3,1978

wesee BEGIN COMDECK PARAM eonpe
COMMON/PCOM/NSCPY,ITABP, ITABXP, ITABYP, IPFB,NP 1, NP2, NLCP1,NLCP2,
1 NLCP3,NLCPU, IFLMSZ

wswwe END COMDECK PARAM epmwe

ewwes BEGIN COMDECK YSTORE [T 1Y 1Y

wovew BEGIN COMDECK YAQDIM emowe

DIMENSION XC33,XPARCL) RC1),YPARCL) )Y (1), MPARCY),U(C1),UG(]),DELIMC
{ 1)eV(1))VGLL),RO(1),SIECE),MP (L) ,RMP(1),RC80C3),EC1),ETILCL),RVOL
2 (1Y, MO GRMUL) G VP(1) 4P L) pPLCL) S UPCI)UTILCL),ULCEY,COCE),VTILLYL)
3 #VLCI),ROLCIIoAVXSVIL),AVYBV(1),0LSROIC1),DLEROGCL),CAPGAM(L),TUO
4 €1),81G01),TUSC1),0RROR(13I,GRROZ2(C1),GRROP(1),YUGVECCL) MTIL(1),

8 CONCC1),CTYEMP(1),ANCUCI) ¢ ANCV (L), GRBV(1),828V (1), XI13K(1),X24K(L),

6 YIZK(1),Y24K (1), XRIIK(1),XR2AK(1))DKLSM(1) ¢ AREA(])
sevenwe END COMDECK YAGDIM oyuwe
weuns BEGIN COMDECK YAQRSC eoven
LOGICAL RESTRY,FILM,PAPER, TURB
REAL LAM,MU
COMMON/YSCY/AASCINSCPY)
COMMON/YSC1/AASC(9680)
COMMON/YSC2/AA(1) ,ANC,AD, AQFAC,ABM,BO,COLAMU,CYL,DR,DT,DTC,DYFAC,
1 0T0(1@),DT0C(10),DY02,DT08,DTPOS8,DTV,DZ,EMLC,EPS,FIPXL,FIPXR,
2 FIPYByFIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,6ZP,1,IBAR,
3 1070, 3J,1UM,1JP,IML,IPXL, IPXR,IPYB,IPYT,IP1,1P2,18C2,1SCS,ITy,
4 ITUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSCR/JCENGJP1,JP2, P4, JUNF, JUNPOR2,KXT,LAM,LPB,MU,NAME(S),
1 NCYC,NLC,NPB, NPT, NQ,NQT,NQIB,NQT2,NSCyNUMIT,ZORIG,OM,0MEYL ,PXCONY
2 JPXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,RE2SIE,REZYB,RIBAR,R]IBJB,
S PRE2ZYT,FRE2ZYE,ROMFR, T, THIRD,NCLET,TOUT, TWFIN
COMMON/YSC2/TUQRT, TUSI,NCO, TNEG, TNEGSV, TUSY,TURB,PTOP,PRIYE,PBOTH,
{1 ILNG,NILNG,TP3,TUPOT,TDOSAV,TK,TY, TUQGENG,EP1,8AVi,QLEVEL,TE8,18T,
2 VV'XCONV.XLSXR,YB;YCONV:YT'PTPOLD.D?SV,DTLAST.'!Y!OOIYBOQYCNVLDp
S XCNVLD,FIXRO,FIXLO, IXRO,IXLO, ISV, ISV, QMN, GMX, WMAX, IJNM, T2, TLIM,
4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAY,DTCSAYV,IDTV
S JJOTV,IDTC,JDTC,CIRC, TI8,POTE,UMOM, VYMOM, TMAX, TOMX, ITM, JTM, ITG,JT6
6 pTMASSY, WMAXEF,RMINEF,YSTRTD
COMMON/YBER/22
COMMON/YSCAG/ITAB(IYABR)
COMMON/YSCA/1TAB(1000)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
swwwy END COMDECK YAQSC seeee
wowen BEGIN COMDECK YAQEQ ewoces
EQUIVALENCECAASC() X, XPARY (AASC(2))ReYPAR) ) (AASC(S),Y,MPAR),(
AASCLU) U ) CAASCCS) V) ) (AASCCOY)RO), CAASC(T)/DELSM,RCSQ, MP), (AASC
CB8), B ETIL,AREA,XRI3K),
CAASC(15),83E8), CAASC(16),PMD,DKLSM,RMP), (AASC(S
),RVOL)a(AASC(!Q).M.RM.VP),(AASC(lt).P,PL.EP,UP),(AASC(XB):UTIL'_
ULgPMX,PUY, CAASCCLZ) g VTIL, VL yPMY,PV),CAABCCL4),0,CQ,ROLY, CAASC(LY
YoCARPGAM,UG) , CAASCCIB), TUQY, CAABC(19),8IG), (AASE(20),TUS), (AASC(
21),GRROR), (AASC(22),GRROZ) o (AABC(23),DL8ROL, Y18K), (AASCC24),628V
Yo (AASCLAS) DLBROG,VE), (AASC(R6),GRIV), CAASC(2T7),GRROP, TUGVEE,
Y24K) o CAASCCR8)Y ,MTIL), CAASCC29))CONCY, (AASC(30),CTEMP, XRRUK), (.
AABC(31),ANCU), CAASCCI2) s ANGY), CAABC(II),AVXSY,XI3K), (AASC(34),
AVYSV, X24K)
REAL M, MP,MPAR,MTIL
esvve END COMDECK YAGEQG wesne

-~ OBV ARLEUN e =

83




aon

[z e Xg)

o000

ooaaon

- g Pt SIB PB B BB e e

R oo 0 00 0 00 o b ¢ oa

DA U LVWN -
oo

emwwew END COMDECK YSTORE Sueaw
COMMON/EQGNST/ROTMP,ETMP, GMONE, CONCYJ

INITIALIZE LOOP VARIABLES

POTEs®,
TKuo,
T1s0,
UMOMaB,
VMOMz@,
TMASSVeTMASS
TMASSSO,
TUGENGS®,
CiRCa8,
TMAX.G.
TGMX20,
ITM=Q
ITGse
JTM=0
J1G=D

LOOP OVER ALL REAL ZONESTIN THE MESH

CALL STARYT

DO 68 Jw2,JP!
DO 5@ I=1,IBAR
IPJalJeNG
IPJPalJP#+NQ

TMAX IS THE MAXIMUM SIE OF ANY CELL IN THE MESH, IT IS FOUND
IN CELL ITM,JTM,

IF(SIECIJYILE,TMAX) GO TO (0
ITMel

JTMsJ

TMAX®SIE(1J)

TGMX I8 THE MAXIMUM SIE GRADIENT AND (ITG,JT8) I8 THE CELL
IN WHICH 1T OCCURY

CONT INUE
SAVARCXCIPI)I=X (1)) 2e(YLIPJ)oY(IJ)Ine2
SAVBS(X(IJP)eX (I3 )an24(Y(IJIP)Y(IJ))In%2
SAVARABSCSIE(YJ)ISIE(IPJI)I/SART(SAVA)
SAVBNABS(IIN(IJ)eSIECIJUP))/SQRT(SAVD)
SAVEAMAX1(SAVA,8AVB)

IF(SAV, LY, TGMX) GO 70 20

ITGm]

JTGanJ

TGMX98AY

CONTINUE

CALCULATE THE CIRCULATION AROUND THE PROBLEM BOQUNDARIES
IFCI4E0,1) CIRCRCIRCQ, SaC(V(IJIeV(IJIP))a(Y(TIJIP)I=Y(1J))

IF(I,EQ,IML) CIRCUCIRCoB, Su(V(IJ)+V(IIPIIA(Y(IJP)mY(IJ))
IF(J,EQ,3) CIRCECIRC=Q,S#(UCIJISUCIPI)IR(XC(IPIIeX(TI))




121
122
133
124
12%
126
127
128
129
130
134
132
133
134
135
136
137
138
139
{4e
143
142
143
144
145
146
147
148
149
150
154
152
1853
184
185
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

OO

OO0

(g XeXe) OO0 ooco0 O OO

2 XsXe] QOO0

a0 OOn

IF(J.E0,JBAR) CIRCSCIRC+D,5#(ULTIJIeUCIPI) ) ncXCIPJ)aX(Td))

XMSENG IS THE MASS IN CELL I.,J
TMASS IS THE YOTAL PROSBLEM MASS

XMSENGSROCIJI/RVOL(IJ)
TMASSTMASS 4 XMSENG

SPENGK 18 THE SPECIFIC KINETIC ENERGY OF CELL 1,4

SPENGKEG, 125 (UCTPJI#224UCIPJIP) a#2¢4U(TUP) 2224 U(TJ)an2eV(IPJ) andeV(
L IPJPYea2eV(IJP)aa24V(1J)0e2)

TK I8 THE TOTAL KINETIC ENERGY IN THME PROBLEM
TKSTKeSPENGKAXMSENG

TI I8 THE TOTAL INTERNAL ENERGY IN THE PROBLEM
TINTI+XMBENGHSTIE(LJ)

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

UMOMgUMOM+B, 254 XMEENGH CUCIPJ) +UCTIPIP)+ULTIPISUCIT))
VHOMaYMOMED 254 XMSENGR(VIIPJ)+VCIPJPI+V(LIJPI+V(IJ))

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

POTERPOTE+Y(IJ)}/RM(I)
ADD THE JsJP2 VERTEX INTO THE POTENTIAL ENERGY

1FCJ.EQ,JP1) POTESPOTESV(IJP)/RM(IJP)
IFC(TURB) TUGENGSTUGENG#TUG(IJ)®XMSENG

MEW PRESSURE MUST BE CALCULATED, P ARRAY CURRENTLY HOLDS
VELGCITIES DUE .TO EQUIVALENCING OF P WITH UP,

PUT A LOWER BOUND OF ZERO ON THE 8IE
SIETRAMAXI(SIECTIJ),B,)

GO GET THE CELL GAMMA=§

ROTMPQRO(1J)

ETMPRSIET

CONCJsCONC (I

CALL AIR

GM1nGMONE

COMPUTE PRESSURE
P(IJ)aGMI«RQTMPASIEY

SET PRESSURE OF BOTYOM FICTITIOUS ROW USING BAMMA OF CELLS ABOVE

85



86

178
179
180
184
182
183
184
188
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
20%
204
208
206
207
208
209
219
211
212
213
214
215
216
217
218
219
220
221
e22
23
224
22%
226
227
228
229
230
231
232
233
234

OO0 OO0 AIDDTOO0 [¢ X322 o000 o

s XsNsXeNe Nel (o X 22 q]

o0 OO0

k1

4e

L1

60

IF(I,EQ,2) P{IJM)NGMI*ROCSJIMINSTIE(TIJIM)

SET PRESSURE OF TOP FICTITIOUS ROW USING GAMMA OF CELLS BELOW
IF(J.EQ,JPS) PUIJIPINGMIXROCIJIP)InSIE(CIIP)

SEE 1F WE ARE PROCESSING THE RIGHTMOSY REAL COLUMN

IFCI NEL,IBAR) GD TO 40

ves,

SEY PRESSURE OF RIGHT FICTITIOUS COLUMN USING GAMMA OF CELLS
TO THE LEPY

PCIPJYNGMIwROCIPJII#SIE(IPJ)

SEE IF WE ARE PROCESSING THE BOTTOM REAL ROW
1F(J,NEL2) GO TO 30

YES,

SET PRESSURE OF BOTTOM CELL IN RIGHY FPICTITIOUS COLUMN USING
GAMMA OF CELL (IBAR,2)

IPJMeTJMeNG
PCIPJM)RGMIRO(IPIM)*SIE(IPIM)
GO YO k@

CONTINUE

NO, SEE IF WE ARE PROCESSING THE YOP REAL ROW,
IF(J.NE,JP1) GO TO 4@
YES,

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

P(IPJP)SGMI*ROCIPIP)*SIE(IPJP)
CONTINUE

1Js1PJ

1JPslJPeNG

IJMElJMeNG

CONTINUE

ADD THE ImIP{ VERTEX INTO THE POTVENTIAL ENERGY
POTESPOTE+Y(IJ)/RM(CIJ)

ADD THE (IP31,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 CONTORCILOG,ITITLE,NKWY)
ROUTINE FOR DOING CONTOUR RPLOTS IN YAQUT

ILOG I8 @ IF LINEAR CONYOUR INCREMENTS ARE T0 BE VUSED
ILOG IS8 1 FOR LOGARITHMIC CONTOUR INCREMENTS

ITITLE 18 THE HOLLERITH YITLE 70 BE USED ON THE PLOT
NWT IS THE NO, OF COMPUTER WORDS IN THE TITLE

THE QUANTITY TO B8E PLOYTED IS FOUND IN CO

ORIGINALLY WRITTEN BY A,A,AMSDEN,LASL Te3
MODIFIED AND DOCUMENTED BY J,L,NORTON,LASL T=3,197%8

ewnwe BEGIN COMDECK PARAM esgwe
COMMON/PCOM/NSCP L, ITABP, ITABXP, 1TABYP, IPFB,NP|,NP2,NLCP1,NLCPE,
1 NLCP3,NLCP4U, IFLM82

ewwwe END COMDECK PARAM wween

weeew BEGIN COMDECK YSTORE .

oweve BEGIN COMDECK YAGDIM canve

DIMENSION X($)oXPARCIDI,RCLI,)YPARCLI)pYCL),MPAR(CE),U(1),UG(L),DELSM(
1 1),V(1),VGCI3,RO())SIECL)  MP(L),RMP (), RCBGLII,ECL),ETTILCL),RVOL
2 (1) M(1), RMtl) VP(1),PCLl), PL(!J UPCE) UTILCL) ULCE) COCL),VTIL(1)
3 .VL(1> RoL(xy,Avxsv(s) AvvsV(xa DLSROI(1), DLsnoa(s).CAPGAM(tJ.TUG
a4 (1).810(1) TUSCL), GRROI(I)aGRROZ(l)oGRROP(l) TUGVEC (1), MTIL(L),

S CONCCI),CTEMP (1), ANCUCSE),ANCV(L))GREV(S),623V (), X 13«(1),xaaK(1).

6 YI3K(1), YZ““(1’01R33K(1) XR24K(1), DKLGM(X3n‘R!‘(‘)

ewwea END COMDECK YAGDIM Y

esewwe BEGIN COMDECK YAQSC econes

LOGICAL RESTRT,FILM,PAPER,TURS

REAL LAM,MY

COMMON/YSCI1/AASC(NSCP1)

COMMON/YSCI/AABC(96080)
COMMON/YSCR/AALSL) ,ANC,AD, AQFAC,ARM,BO,COLAMU,CYL,DR,DT)DTC,DTFAC,
{t DTO(1Q),DT0CC(10),0T02,DY08,DTPOS,DTY,0Z,ENL10,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYY, fIXL'FIXR FIYB,FIYT,FREZXR,GR,GROVEL,GZ,62P,],IBAR,
$ 1070,1Je 1M, 1JP, tNIOIPXL’x’XR;!PYB'1’77.1?1,IPQ.ISCZ'ISCSlITV,
4 JUNF,IXL,IXR,1YB,1YT,J,JBAR

COMMON/YSC!/JCEN JPLsJPR,JPA, JUNF  JUNPO2,KXTyLAM,LPB, MU, NAME(8),
§ NCYC, NLC'NPsoNPT'NQJNQI.NGIB.NG!Z'N.CQNUNIT'ZORIG'OM OMCYL,PXCONV
2 ,.XL;P!R PYB,PYCONV,PYT,RDT,REZRON,REQSIE,REZYD,RIBAR,RIBJB,

3 FRE!YT.'R[!V! ROMFR, T, THIRD,NCLBT,TOUT, TWFIN

COHNON/Ysca/TUGI.TUS!;NCO.TNEG;TNEGSV;TUSV,?URB.PTOP,PRIVE.PBQYM.
i !LNG,NILNG,’P;.YUPOT;TDQSAV'TK'TI,TUQENG.EP‘JS‘VI'GLEVELITGaxaT'
2 YV, XCONV,XLgXR,YBeYCONV,YT,PTPOLD, DTSV, DTLAST,FIYBO,1YBO, YCNVLD,
3 XCNVLD, FIXRO,F!XLO;IXRO,XXLO:ISVN JBVW,QMN, QMX, WMAX, JNM, T2, TLIN,
4 ROMFXR, ROMEYT,RDOMFYS, JDUMP, THTHRD, TE,DTR, TMASS,DTVSAV,DTCSAYV, IDTV
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[ EsNalNe

(s Xz X222/

10
29

S ,JDTV,1IDTC,JDTC,CIRC, YIS, POTE,UMOM, VMOM, TMAX, TOMX, ITM, JTM, ITG,JT6

6 TMASSV,WMAXEF,RMINEF,TSTRTD

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU/ITAB(1200)

COMMON/YSCS/RESTRY . FILM,PAPER, IPD, IFD

eoswn END COMDECK YAQSC woeew

wenwe BEGIN COMDECK YAGEQ snwen

EGUIVALENCECAASCCLY, XeXPAR), CAASC(2) 4Ry YPAR) , CAASC(3),Y,MPAR),(
AASCCU),U), CAASC(BY, V), (AASC(6),R0O),)CAASCCT),DELSM,RCSQ,MP), (AASC
(B),E,ETIL,AREA,XRE3IK),
CAASCC1IS),3IE), CAASC(16),PMO,DKLEM,RMP), (AASC(Y
YsRVOL) s CAASCCID) s MyRM,VPY, CAASCC11),P,PL,ERP,UP),) CAASC(LIR),UTIL,
UL PMX,PUY, CAASCCI3),VTIL,VL,PMY,PV), CAASC(14),Q,CQ,R0L), CAASC(17
Yo CAPGAM,UG), CAASC(18),TUQ)Y, CAASCC19),8IG), (AASC(2B),TUS), (AASC(
21),GRROR) , (AASC(22)s6GRROZ) ) (AASC(23),DLSROT,Y13K), (AASC(24),628Y
Yo CAASC(25),DLSROG,VG), (AASC(26),GR8V), (AASC(27),GRROP, TUGVEC,
Y24KY ) CAABC(28),MTIL) o (AASC(29),CONC), (AASC(30),CTEMP,XR2UK),(
AASCC(31),)ANCU) s CAASC(32))ANCV), (AASC(I3),AVXSYV,XI3K), LAASC(34),
AVYSV, X24K)

REAL, M,MP,MPAR,MTIL

wwewe END COMDECK YAGEQG vanes

swwen END COMDECK YSTORE anees

sewes BEGIN COMDECK ASTORE asere

COMMON/ZASTC/AT(1@B),FT(100)

DIMENSION IX1C1),IY8C1),EX2(¢8),IY2(¢1),XC0C3),YCOC1),CONC(Y)

EOQUIVALENCECAT, IX1Y, CATC2) pIXRY)CATCI) oIV, CAT(A),1YR),CAT(S),XCO

1 )eC(AT(9),YC0),(FT,CON)

- O ® O WD) e

wawwe END COMDECK ASTORE wsense
mewen BEGIN COMDECK PCALL assne
COMMON/PCALLC/XCONVP, YCONVP,YUP,YLB
wsees END COMDECK PCALL vonoe

DIMENSION BCD(R2),ITITLE(1)

DIMENSION ILABEL(26),IPLBL(26)

DATA ILABEL/1HA,1HB,1HC,1HD,1HE, 1HF, {HG, 1HH, §HI, 1KJ, 1HK, §HLy LHM,
1 {HNG{HO 1HP, 1HO, fHR, 1 W8y IMT, tHU ) LHV ( $HW, 1HX, 1 HY, 1 HZ/

DATA IPLBL/IY,18,19,20,21,22,23,24,25,33,34,3%,36,37,38,39,48,41,
1 53'5‘052'53'54055'56057/

DATA BCO/H /

FIND THE MINIMUM AND MAXIMUM (QMN AND QMX) OF THE QUANTYITY
T0 BE PLOTTED

QMNm{,E30

OMXs=QMN

CALL STARY

00 28 Js2,JPt

DO 19 lei,]BAR
QMNSAMINLIC(COCYJ), OMN)
QMXSAMAXTI(COCTS), QMX)
IJalJeNQ

CALL LOOP

CONTINUE

SET THE CONTGUUR INCREMENT, THE BASIC ALGORITHM IS BASED ON
THE DESIRE TO HAVE YN& CONTOUR INCREMENT AN INTEGRAL POWER
OF TWO AND THE CONTOURS THEMSELVES INTEGRAL MULTIPLES OF
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152
133
154
15%
156
157
158
159
160
16}

(23 aXeNgl (22 ¢4 X¢ ] OO

QOO0 00

o0

o000

ae

60

78

89

90

THIS POWER OF TWO, THESE FACTS INSURE THAT TWO PLOTS
VERY NEARLY THE SAME WILL HAVE EXACTLY THE SAME CONTOUR
VALUES, FIRST MAKE AN INITIAL GUESS FOR THE CONTOUR
INCREMENT (DQ) SO THAT THEREZ ARE AY LEAST TEN CONTOURS,

DOR(GMX=QMN) /10,
IF THE INCREMENT I8 ZERO OR NEGATIVE,BYPASS THE PLOT
IFC0G,LE.B,) RETURN

FIND A POWER OF TWO JUST LESS THAN DQ BUT AT LEAST 2a2e33
(WHICH IS ABOUT {@raei@)

TESTu2,%x(=32)

CONTINUE

IFC(TEST,GE,DQ) GO TO 4o
TESTuw2,#TEST

GO T0 30

CONTINUE

SET THE CONTOUR INCREMENY 10 IY
Dos,S4TEST

NOW DETERMINE THE CONTOUR VALUES, K WILL BE THE FINAL NO,
OF CONTOURS, THE FIRST CONTOUR I3 THE NEAREST INTEGRAL
MULTIPLE OF DG LESS THAN QMN,

CONTINUE

ITESTROMN/ DO

IFCITEST,LT,0) ITEST=]TESTe|
CONC1)BFLOAT(ITEST)2DQ

D0 62 Km2,27

IF(CPN(Ke1) ,GT,aMX) GD TO 7@
IF(K.EQ,27) GO T0 60
CONCK)SCON(K=1)+DQ

CONTINUE

TOO MANY CONTOURS, GO INCREASE DQ AND TRY AGAIN,
G0 TO 89

CONTINUE
KaKe{

IF THERE ARE MORE THAN 20 CONTQURS, INCREASE DG AND GO CALCULATE

THE CONTOURS AGAIN,

IF(K.LE,28) GO TO 98
CONTINUE
Dem2,+D0
GO T0 SP
CONTINUE

ADVANCE THE FILM TO THE NEXT FRAME
CALL ADV(})

89



90

162
163
164
165
166
167
168
169
{vo
£74
172
173
174
17%
176

178
179
188
184
182
183
184
188
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
226
207
208
209
210
214
e1e
213
214
215
216
217
218

[z XeXalNel (s XaXeNa XNl (e Xa Nyl (2 X2 X3 (s Xe X o) 00

o000 s Ne Na Kyl

OO0

100

SETY THE HEIGHY OF THE FIRSY LINE OF THE CONTYOUR LABELS
CALL LINCNT(6)
LIST THE CONTOURS ON THE PLOT

DD 100 KKei,K

WRITECIFD,288) ILABEL(KK),CON(KK)
CONTINUE

WRITE(IFD,2608) QMN,QMX

LABEL THE TYPE OF PLOT

CALL LINCNY(58)
WRITECIFD,270)CITITLE(S) s 10y, NNT)
WRITECIFD,298) JNM,NAME,T,NCYC

PUT CONTOUR INFORMATION OUT TO CYCLE SUMMARY

IPDXue
WRITECIPDX,28@8)(C(ITITLECI),Ixi,NKT)
WRITECIPDX,300) QMN,QMX,CON(1),CON(Ke1),DQ

L.OOP TO DO THE ACTUAL PLOY

CALL START PULLS IN ROWS 1,2,AND 3 AND LEAVES 1J POINTING AY
ROW 2

CALL START
DO 248 J=2,JBAR

CALL LOOP AT THIS POINT SMIFTS THE ROWS IN SCM UP ONE SO THAT
1J POINTS AT ROW J+¢i INSTEAD OF ROW J

CALL LOOP

DO 232 Imy,IMy
IPJ21J+NG
IPJMRIJIMeNG

Nm@ SIGNIFIES THAT XCO AND YCO HAVE NOT BEEN COMPUTED FOR THIS
1 AND J

Ns@

LOOP OVER ALL OF THE CONTOUR VALUES

DO 228 KKmi,K

SET FLAGS,

CONSIDER THE FOUR CELLS (I,J),(Y¢3,J),(1,J¢1)s AND (Jei,Je¢})
AND LEY THEM BE DENOTED CELLS 1,2,3,AND 4,RESPECTIVELY,
THEN,KN I8 ZERO IF THE QUANTITY Y0 BE PLOTTED IN CELL N
ISGREATER THAN THE CURRENT CONTOUR VALUE, AND § IF

THE QUANTITY YO BE PLOTTED I8 LESS THAN OR EQUAL TO
THE CURRENT CONTOUR VALUE,




219
220
221
222
223
4L}
225
226
227
228
229
230
231
23e
233
234
23S
236
237
238
239
240
243
242
243
244
245
246
247
248
249
280
2%
%2
253
asy
258
256
287
256
2%9
260
261
262
263
264
268%
266
267
268
269
270
274
272
273
a4
215

s s Ne Ny Rl

OO QATOONOON

QOO0 OO0 DOATOO

110

120
130

NOTE THAT WHAT I8 BEING CONSIDERED I8 THE QUADRILATERAL FORMED BY
CONNECTING THE CENTERS OF THE FOUR CELLS IN THE ORDER
{e2elnlel, LET THIS BE KNOWN AS THE CURRENT CONTOUR AREA,

Kiw0

K2wd

K3sa

K4yn@

IF(CQCIJIM) ,LE,CON(KK)) Kim}
IF(CQCIPJIMI LELCONCKK)) K2ay
IF(COCIJ) JLELCON(KK)) K3al
IF(CRCIPJ),LE,CONCKK)) Kisi

IF ALL THE FLAGS ARE { OR @, THEN THE CURRENT CONTOQUR IS EITHER
GREATER THAN OR LESS THAN OR EQUAL TO THE PLOT QUANTITVIES
AT ALL FOUR CORNERS OF THE CURRENY CONTOUR AREA, THUS,THE
CURRENT CONTOUR DOES NOT CROSS YHE CURRENT CONTOUR AREA,
GO ON YO THE NEXT CONTOUR,

IF(KiaK2wKS#KU,NE,@,0R K14K24K3+K4,EQ,0) GO TO 220

CALCULATE THE CENTERS OF CELLS 1,2,3,AND 4 (THE VERTICES OF THE
CURRENT CONYOUR AREA) IF THIS HAS NOT ALREADY BEEN DONE,

IF(N,GT,2) GO Y0 1308

1JBulJM

1JAsY

DO 120 JJ=l,2

DO 118 I1Is§,2

IPJBuIJBeNG

IPJARIJASNG

NuN+

XCO(N)® 25w (X (IPJBI+XCIPJAYSX(TIJA)+X(1JB))
YCO(N)S 25 (Y(IPJBI+Y(IPJAYeY(1JA)eY(1JB))
1JAsIPJA

1JBmIPJB

1JBwld

IJAsIJP

CONT INUE

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

LL COUNTS MHOW MANY SIDES THAT NAVE BEEN FOUND YO BE CROSSED

LLwo

SEE IF THE LEFY SIDE I8 CROSSED

IF(KIeKI NE, 1) GO TO {49

YES, I1C§ AND IC2 ARE THE VERTEX NUMBERS OF THE CURRENT CONTOUR
AREA THAY BOUND THE SIDE CROSSED, 1J1 AND 1J2 ARE THE INDICES
OF THE MESH CELLS CONTAINING THESE VERTICES,

ICismd
IC2e3

91




92

276
a7l
278
279
280
281
ase
283
284
285
286
287
288
289
290
a9l
292
293
294
295
296
297
298
299
300
304
382
303
304
30%
106
3a7
308
329
3ia
311
3te
313
314
348
316
317
318
319
320
32y
322
32%
324
325
326
327
328
329
339
kX3
332

oo o000 o0n

(s haXe]

oon

OO0 (2 X2 X2 X3K2] [+ e Xl

aoonNn

140

159

160

170

1Jis1JM
1J2s1J

GO SETY UP PLOT COORDINATES FOR THIS CRUSSING

Go YO {7@

SEE IF THE BOTYTOM ]3 CROSSED BY THE CONTOUR
IF(K1¢K2,NE,1) GO TD 150

YES

Ictsy .
Ic2w2

1Ji81dM

1J2=1PJIM

GO TO 170 ‘

SEE IF RIGHT I8 CROSSED

IF(K2+K4, NE 1) GO TO 160
ICim2

1C2=4

1JisiPJM

1J2=1PJ

GO TO {70

SEE IF TOP 18 CROSSED

IF(K3+K4,NE, 1) GO TO 220

ICim3

1C2=4

1JimlJ

1J2u1PJ

INCREMENT THE NO, OF S8IDES CROSSED

LisLLet

CONTOUR LIES BETWEEN CQ(IJi) AND CQ(IJR), CALCULATE HOW FAR
ALONG THE LINE CONNECTING VERTICES IC1 AND IC2 THE
INTERSECTION SHOULD ACTUALLY LIE,

XXw(CON(KK)«COCIJL1))/(CA(IJR)=COCIJL))

IX{CLLY AND IYICLL) ARE THE RASTER COOQRDINATES OF THE POINTY OF
INTERSECTION OF THE CONTOUR AND THE CONTOUR AREA S1DE
FOR INTERSECTION LI

IXICLLINPIXLO(XCO(ICI)eXXR(XCOCIC2I@XCOCICE))mXL)&XCONV
IYSCLLINFIYBH(YCO(ICE)#XXa(YCOCIC2)wYCO(ICTI)mYLB)RYCONY

IF FOR SOME REASON THE INTERSECTION POINT LIES OUTSIDE OF THE
PLOTTING RECTANGLE,IGNORE THE INTERSECTION

IFCIVICLL) 4GT IYB,0R 2YI(LL) LT,IYT) GO TO 210



333
334
338
3136
337
338
339
340
344
342
343
344
345
146
347
348
349
359
k13
352
153
31%4
358
356
157
358
359
60
364
362
363
364
368
366
367
368
369
370
37
3re
373
374
378
376
377
378
379
380
381
382
383
384
38S
186
387
388
389

(2 Xz XsNeRe] OO0 a0 OO0 3OO0 0 aoao0n

o0

180

190

248

21@

220

230
a4n

asoe
260
270
289
29@
3oe

IFCIXI(LL) LY IXL,ORLCIXICLL), GT,IXR)) GO YO 210

IF ONLY ONE INTERSECTION MAS BEEN LOCATED,G0 BACK AND LOOK
FGR ANOTHER

IFCLL,GE,2) GO TO 282
CONTINUE

IF 1Cin2,RIGHT SIDE WAS INTERSECTED LAST, GO BACK AND GEY
THE TOP SIDE, IF ICi=3,TOP SIDE WAS INTERSECTED LAST,
ALL SIDES HAVE BEEN CHECKED, GO ON TO NEXT CONTOUR,

GO TQ (1909,160,222),ICt

ICisy, EITHER LEFT OR BOTTOM WAS LAST INTERSECTED, IF BOTTOM
(IC222), GO BACK AND CHECK THE RIGHT, IF LEFT (1C2x3),
GO BACK AND CHECK THE BOTYOM,

CONTINUE

IF(1C2.EQ,2) GO YO S0
GO TO0 148

CINTINUE

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

CALL DRV(IX1,IYi,1X2,1Y2)
PLOT THE LABEL ON THE FIRST INTERSECTION PQINT

CALL PLT(IX1,1Y3,1PLBLIKK))
CONTINUE

START ON A NEW INTERSECTION PAIR IF BOTTOM WAS [AST SIDE
CHECKED, OQOTHERWISE,THERE ARE NOT TWO POSSIBLE INTERSECTIGNS
LEFT SO WE ARE DONE,

LLu0O

IF(IJ2,EG,IPJM) GO TO 180
CONTINUE

1JMsIPIM

IJa1pPJ

1JPa1JPeNQ

CONTINUE

DRAW THE PLOTY FRAME AND LABEL [T

CALL rvicBOX
RETURN

FORMAT(100XAt,2X1PE13,3)

FORMAT (98X3HAMN,2X1PEL1D,3/98X3IHAMX,2XE18,3)
FORMAT(1M ,8410)

FORMAT(1H ,{6HCONTOUR PLOT OF ,6A10)

FORMAT('H ,4XA10,8A10,3%2HTa, 1PR12,9, 1 X6HCYCLES,19)

FORMAY (SH MINs{PE{12,5,5H MAX®E12,5,3H LsE12,5,3H HRE12,5,/1H ,16X

{ 4H DQA=mEL2,9%)

93



39@

END

NP SOOI NNV TP RNt P O PO NN IR PO RPN AR RN ENETRN RPN IR NIRRT Y TPIOPIPNYT NIRRT RNReE RS

94

- b s e Gt b e e e
GO NGO NELVIN--QOBACV S WA —

NN
- R

NN
EnN

[~
\

*POO0O0O0

»

(s X I 4

(2] OO0 (2 Re NaJ

SUBROUTINE DEFINE
ROUTINE YO INITIALIZE PROBLEM INPUT VARIABLES
NRITTEN BY J.L.NORTONQLASL 1-301970

ewves BEGIN COMDECK PARAM nwore
COMMON/PCOM/NSCP1,ITABP,ITABXP, ITABYP,IPFB,NP{,NP2,NLCPI,NLCP2,

1 NLCP3I,NLEPU4, IPLMSZ

ansew END COMDECK PARAM senve »
vusen BEGIN COMDECK YAQSC wowew

LOGICAL RESTRT,FI_LM,RPAPER,TURS

REAL LAM,MU

COMMON/YSCL/AASC(NSCPY)

COMMON/YSC1/AASC(9400)

COMMON/YSGC2/AAC1),ANC,AQ,AGFAC, ACM,B0,COLAMU,CYL,DR,DY,DTC,DTFAC,
{ DTO(1@),DY0C(10),DT02,DTO8,DTPOS,DYV,DZ,EML10,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYY,FREZXR,GR,GRDVEL,GZ,GZP,X,1IBAR,
3 IDTO, 1J,1JM, TP, IME, IPXL, IPXR, IPYB,IPYT,IP1,1P2,18C2,I8C3,ITV,
4 ITUNF,IXL,IXR,IYB,1YT,J,JBAR
COMMON/YSCA/ZJCEN,JP1,JP2,JP4, JUNF, JUNFOR,KXTsLAM,LPB, MU, NAME(S),

{1 NCYC,NLC,NPS,NPT,NQ;NQI,NGIB,NG]2,NSC,NUMIT,ZORIG,O0M,OMCYL,PXCONV
2 ,PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYB,RIBAR,RIBJB,
3 FREZYT,FREZYB,ROMPR, T, THIRD,NCLST,TOUT, TWFIN
COMMQN/YSC2/TURI,TUSI,NCG, TNEG, TNEGSV, TUSV,TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG, TP3, TUPOT,TOQSAV,TK, TI, TUQENG,EPL,3AVL,0LEVEL,TQ,18T,
VV, XCONV, XL, XR, Y8, YCONV,YT,PTPOLD,DTSV,DTLAST,PIYB0,1YB0,YCNVLD,
XCNVLD,FIXRO,PIXLO, IXRO, IXLO, ISV, JSYN,QMN, QMX ) WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTY
DTV, IDTC,JDTC,CIRC, TIS,POTE, UMOM, YMOM, TMAX, TGMX, ITM,JTM, ITG,JTG
o TMASSV, WMAXEF,RMINEF,TSTRTD
COMMON/YSCR/22
COMMON/YSCA/ITABCITABP)
COMMON/YSC4/1TAB(tORA)
COMMON/YSCS/RESTRT,FILM,PAPER,IPD,IFD
swome END COMDECK YAQSC senne

MU AND _AM ARE THE VISCOSITY COEFFICIENTS

PR N

Musa,
LAMy,6

OM 18 THE PHASE YWO ITERATION RELAXATION PARAMETER OMEGA
OMmi,

EP8 IS THE PRESSURE ITERATION CONVERGENCE CRITERION
EPSy),EsS
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GR I8 THE RADIAL COMPONENT OF THE BODY FORCE FELT BY THE ENTIRE
PROBLEM

GR=®,

GZ 18 THE AXIAL COMPONENY QF THE 80DY FORCE FELT BY THE ENTIRE
PROBLEM (USUALLY GRAVITY IN THE =2 DIRECTION)

GZre980,

FREZXR I8 THE RATIQ OF ZONE DRe8 AS ONE MOVES AWAY FROM
YHE REGION OF CONSTANT ZONING TOWARD THE RIGHT BOUNDARY

FREZXRmY,

FREZYT 1S THE RATIO OF ZONE DZe8 AS ONE MOVES AWAY FROM
THE REGION OF CONSYANT ZONING TOWARD THE TOP BOUNDARY

FRE2YTRI1,

FREZYB I8 THE RATID OF 2ZONE DZe8 AS ONE MOVES AWAY FROM
THE REGION OF CONSTANT 20NING TOWARD YHE BOTTOM BOUNDARY

FRE2YBsy,
Y® I8 THE ACTUAL BOTTOM OF THE GRID
Y8a$,

REZYO I8 THE CENYER OF THE REGION OF UNIFORM ZONING, EITHER Y8 OR
REZY? MAY BE SPECIFIED,

REZYP®D,

REZRON I8 THE INITIAL DENSITY OF THE AMBIENT ATMOSPHERE AT ZsREZYQ
REZRONS 004

REZSIE IS THE SPECIFIC INTERNAL ENERGY OF THE ﬂMBIENT ATMOSPHERE
REZS1EmR2,Ei2

IBAR 18 THE NUMBER OF REAL ZONES IN THE RAQDIAL DIRECYION

IBARsQ

JBAR 18 THE NUMBER OF REAL ZONES IN THE AXIAL DIRECTION

JBARRQ

JUNF 18 THE NUMBER OF UNIFORM ZONES IN THE RADIAL DIRECTION
IUNFu2

JUNP 18 THE NUMBER OF UNJFORM ZONES IN THE AXIAL DIRECTION
JUNFn®
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107
108
1089
110
111
112
113
114
118
116
117
118
119
120
124
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
144
142
143
144
148
146
147
148
149
150
184
152
153
184
158
1%6
187
158
159
160
164
162
163

OO0 Aa0no QIO DOHOO OO0 o000 oo o000 s X2XeX 2]

BTN

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

JCENSD

DR 18 THE UNIFORM RAQIAL MESH SPACING
DRm@,

DZ 18 THE UNIFORM AXIAL MESH SPACING
DZs0,

CYL 18 THE GEOMETRY INDICATOR, CYLmi, FOR CYLINDRICAL GEOMETRY
n@, FOR PLANE (SLAB) GEOMETRY

CyLmi,

GROVEL 18 THE REZONE INDICATOR, GROVELs@, FOR EULERIAN
2{, FOR LAGRANGIAN
22, FOR ALE

GRDVEL®2,

ANC I8 THE NODE COUPLER CONSTANT

ANCw,0%

ABFAC I8 A FACTOR USED IN CALCULATING THE COURANT TIMESTEP
ADFACE,2

AG,ABM, AND BB ARE REZONE COEFFICIENTS WHICH DEVYERMINE THE TYPE OF
DIFFERENCING USED IN CALCULATING THE FLUXING TERMS, A® APPLIES
TO THE MOMENTUM EQN,ABM TO THE MASS AND ENERGY EGNS, AND
B3 TO ALL YHREE, SOME EXAMPLES OF THEIR SIGNIFICANCE ARE
AGw@,,B088,, CENTYERED DIFFERENCING
ABmi,,BOmd,, FULL DONOR CELL
APe@,,B0m2,, INTERPOLATED DONOR CELL,
NOTE THAT THE EQNS ARE UNSTABLE IN THE FIRST CASE,

ABw, |
AQMmi,
Bewd,

KXI I8 A PARAMETER GQVERNING THE TREATMENY OF VISCOSITY,

KXI®g ALLOWS MU AND LAM TO BE TREATED A3 NUMERICAL
VISCOSITY COEFFICIENTS

KXIw® ALLOWS My AND LAM TO BE TREATED AS TRUE PHYSICAL
VISCOSITY COEFFICIENTS

KXlesy CAUSES YO CODE TO CALCULATE 1TSS OWN NUMERICAL
VISCOSITY COEFFICIENTS BASED ONLY UPON THE
RESTRICTION THAT THE RAYIO OF THE MU AND LAM
COMPUTED INTERNALLY 8Y THE COOE I8 EQUAL YO
THE RATIO OF THE MU AND LAM READ IN




164
168
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
18y
182
183
184
188
186
187
188
189
190
191
192
193
(94
195
196
197
198
199
200
201
202
203
204
208
206
207
208
299
210
211
212
213
214
218
216
217
218
219
220

OO0 O0D (s XX g o000 QIO OO0 (s 22X 2K1]

(e RaRe] (s Nalel QOO0

10

KXJgw}

GZP IS8 THE BOOY FORCE FELT BY THE PARTICLES, IT IS NOY NECESSARILY
EQUAL TO 62X,

GZ2Pe=983,

I0RI0 I8 THE NO, OF FIREBALL RADII TO HOLD THE OQUTER BOUNDARY
AWAY FROM THE FIREBALL

Z0RIGRS,
T IS THE PROBLEM START TIME

Ts@,

DY I8 THE INITIAL TIMESTEP

DTx,0014

NCLST I8 THE CYCLE NO, AT WHICH YO HALY THE RUN
NCLSTn99999

TWFIN 18 THE REAL TIME AT WHICH YO TERMINATE THE RUN
TWFINN1,E3D

DTO AND DYOC ARE QUTPUY FREQUENCY CONTROL ARRAYS, IF T7,LE,DTOC(Y),
EDIYS AND PLOTS OCCUR EVERY DOTO0(1) PROBLEM SECONDS. IF
DTOC(I@i) LToTLLE,DTOC(I), THEN 0UTPUT OCCURS EVERY DTOD(I)
PROBLEM SECONDS. A MAXIMUM OF 18 DYQ,DT0C PAIRS MAY BE
SPECIFIED,

DAGISBE 3N

DTOC(1)mi,E32

DO 10 IIIZD‘@

0to(11)aa,

DTOC(11)s,

NCQ I8 THE CYCLE ON WHICH TURBULENCE IS TO BE SEEDED, IF NCQ IS
LESS THAN 9,THERE 18 NO TURBULENCE,

NCOsw{

IF TURB IS ,FALSE,,THE TURBULENCE IS CURRENTLY QOFF
TURBm FALSE,

GLEVEL,TUQI,TUSI,AND TQ ARE AlLL TURBULENCE QUANTITIES
GLEVELR,B2

TUQRI=B,

TUSI=Q,

T0=0,

A PARTICLE CAN BE MOVED NO MORE THAN
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22}
222
223
24
22%
226
227
228
229
230
al
232
233
234
235
236
a3y?
238
239
248
Qul
eue
eul
244

o000 (s X2 XsXg) [+ X2 X2 QIO OO0

SQRT(2,)*WMAXEFASQRT(2,#33GMA=DT) OUE YO THE TURBULENY
DIFFUSION EFFECT DURING ANY ONE CYCLE

WMAXEF®2,

ANY PARTICLE WITH XJ,LE,RMINEF WILL NOT BE SUBJECY
TO TURBULENT DIPFUSION

RMINEFaS8,
TSTRTD 18 THE TIME AT WHICH TO START TURBULENT DIFFUSION
TSTRTDwg,

IST 1S THE NUMBER OF PARTICLES TO FOLLOW AS A FUNCTION OF TINME,
IF IST,LY,0,N0 PARTICLES WILL BE FOLLOWED,

18Tpey -
JOUMP 18 THE FREQUENCY OF DUNP CYCLES
JDUMPS999999

RETURN
END

(I XTI YIS YL RSS2SR A RIS D RS Y AL R S LA R X2 2 A 2 R R A R 20 L R X2 XX R A L XX d 2 2 Lo d)
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SUBROUTINE OMP(FWA,LWA,IFILE)

ROUTINE TOQ DUMP SCM FROM FWA TO LWA WITH THE OUYPUT DIRECTED
T0 LOGICAL UNIT IFILE

WRITTEN BY J L, NORTON,LASL Te3,1975

INTEGER FWA,GETIT
DIMENSION IDUMP(4)

CHECK FOR ERRORS
IF(PHALE,LWA) GO TO 10

YES, PRINT MESSAGE AND QUIT,

WRITECIFILE, 188) FWA,LWA

RETURN

CONTINUE

ALL 0,K, PRINT DUMP HEADER,

WRITECIFILE,118) FWA,LWA

IFH IS THE ADDRESS OF THE FIRST WORD TO BE PRINTED ON THE
CURRENT LINE



o0 DO OoON0o0 OO0 D 3OO0 (s Kol

(2 X2 K2 Kyl

IO o000

(e XeXe) o0

ae

32

49

ILW IS THE ADDRESS OF THE WORD CURRENTLY BEING PROCESSED

IFWaFWA
ILWaFNA

ICLW IS THE CONTENTS OF THE WORD WHOSE ADDRESS IS ILW

ICLWaGETITC(ILW)

IDUMP CONTAINS THE WORDS YO BE PRINTED ON THE CURRENT LINE
(A MAXIMUM OF FOUR),

ISUB IS8 THE NO, OF THE LAST LQCATION OF IDUMP THAT WAS FILLED,

Isussy

IDUMP(L)=ICLW

CONYINUE

EXAMINE THE NEXT WORD

ILWILW+g

SEE IF WE ARE DONE

IFCILWLE,LWA) GO 70 30

YES, FLUSH IDUMP IF NECESSARY AND QUIT,

IP(ISUB,LE,B) RETURN

WRITECIFILE, 12@) IFW, (IDUMP(I),twi,13UB)

RETURN

CONTINUE

NO, SAVE THE CONTENTS OF THE NEXT«TOaTHEwLAST WORD AND
GO GET THE CONTENTS OF THE CURRENT WORD,

ICNLWRTCLH
ICLWSGETITCILW)

SEE IF THE LAST WORD AND THE NEXTeTO=sTHEw=LAST WORD ARE THE SAME
IF(ICLW,NE,ICNLW) GO TO 802

YES, WE WILL GO INTO REPETITION MODE, FIRSY FLUSH IDUMP
IF NECES3ARY,

I8UBxISUBe}

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

WRITE(IFILE,120) IFW, (IDUMP(I),Iw1,I8UB)
lsusse

CONTINUE

IFW I8 NOW THE ADDRESS OF THE FIRST WORD OF THE REPETITION GROUP

IFWBILWey
SCAN FORWARD UNTIL THE END OF THE REPETITION GROUP IS8 LOCATED

99
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o900

[ XXl [z XeXg]

[a X224 ] o000

aooOon

IFWPRIFWe2

DO S@ ImIFWP,LWA

ICLWaGETIT(Y)

IF(ICLWGNE,JCNLN) GO TO 68
S8 CONTINUE

ALL THE REST OF THE REQUESTED DUMP REGION | 1£S WITHIN THE
REPETITION GROUP

ILWaLWA
Go 10 70
60 CONTINUE

ILW 18 THE ADDRESS OF THE LAST WORD IN THE REPETITION QROUP

ILWalel
73 CONTINUE

WRITE OUT THE REPETITION GROUP
WRITECIFILE,138) I1FW,ILW,ICNLW
GO BACK AND CONTINUE PROCESSING UNLESS WE ARE DONE

TLWeILWel
IFCILW,GT,LWA) RETURN
IFWsILNW
ISUBn}
IDUMP(C1)sICLNW
GO Y0 2@

80 CONTINUE

LAST AND NEXTeTQOwTHE=AST WORD ARE DIFFERENT, SEE IF THE IDUMP
BUFFER IS FULL,

IFCISUB,LT,4) GO TO 9@
YES, FLUSH IT,

WRITECIFILE, $20) IFW, (IDUMP(1),Inl,4)
IFNmILN
IsUBnO

90 CONTINUE

ADD THE CURRENT WORD TO THE IDUMP BUFFER AND CONTINUE

ISUBmISUBe}
IDUMP (ISUB)ImICLM
GO TO 20

100 FORMAT(IM ,SOHERROR IN DMP ARGUMENTS, DMP BYPASSED, FWA AND LWA ,
{ 4HARE ,2110)
11@ FORMAT(1HL,17THDUMP QF SCM FROM ,06,4H TO ,04///)
128 PORMAT(IN ,06,%5X4025)
130 ;ORMATtlH 106,68 THRU ,06,13H ALL CONTAIN ,029)
ND
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é SUBROUTINE DMPPK(N,PACK)
¢

3 c ROUTINE TO DUMP EXCHANGE PACKAGE

4 c

S ¢ WRITTEN BY LARRY RUDSINSKI AND JERRY MELENDEZ,LAS| Cwd
6 c MODIFIED YO CORRECTLY PICK UP C(AB) « C(A7) BY J,L,NORTON,LASL 7D}
? c

8 DIMENSION PACK(1),PARCEL(4)

9 DIMENSION ISAVE(B)

10 DIMENSION NPC(8),NAC(S),NBCCB),NXC(B)

11 DIMENSION TAA(9),1A1(8),1A3(2)

12 INTEGER PACK,PARCEL

13 INTEGER PACK!

14 INTEGER GETIY,SHIFT,AND

15 DATA NPC/iHP,3HRAS, 3HFL8, 3HPSD, SHRAL s 3HFLL, SHNEA, 3HEEA/
16 DATA NAC/2MAD,2HAL, 3HA2, 2HAS2HAU, 2HAS, 2HAG, 2HAT/
17 DATA NBC/3HBPA,2HBY,2HB2,2HB3, 2HBY, 2HBS, 2HB6, 2HB Y/
18 DATA NXC/2HXB,2HX1y)2HX2,2HX3, 2HXU, 2HXS, 2HX 6, 2HXT/
19 DATA TA1/SHCCAB),SHC(AL),SHE(A2),5HCCAS),SHCCAL) ,BHC(AS),5HC(AG),
28 { SHCC(ATY/

el DATA IA3/7H OUT OF,4M RANGE/

22 IP(N,EQ,@) Nmo&
23 €

24 c PRINT CAUSE OF ABORY

2% c

26 IARGuSHIPT(PACK(4),=36)

27 CALLL MGDE(IARG,N)

e8 C

29 ¢ GET THE FIELD LENGTH

3¢ o

31 TAA(9)aSRIFT(PACK(3),=36)
32 c

33 ¢ IF FIELD LENGTH 18 GARBAGED,SET TO MAXIMUM

34 c

35 IFCIAACS),GT,150877B) 1AA(9)B152A778

36 ¢

37 ¢ PICK UP AND PRINY REGISTERS,ETC,

38 9

39 00 32 I=4,8

40 c

41 C PICK UP B REGISTER e\

4e c

43 NBRAND(PACK(I),7777778B)

a4 ¢

45 c PICK UP A REGISTER Iw{

46 ¢

47 NABAND(SHIFT(PACLK(I),=18),7777778)

48 c

49 ¢ GET C(AN)

S0 4

51 IF(NA,GE,IAA(9)) GO TO (@

52 ISAVE(I)SGETIT(NA)

53 $0 CONTINUE

54 ¢

101



ssS c PICK UP DATA IN THE TOP OF EXCHANGE PACKAGE WORDS
56 c

5; e NPRSNIFTI(PACK(TI),n36)

]

59 c PICK UP X REGISTER I~{ AND PREPARE TO PRINT IY IN 4 PIECES
60 c

61 Ks4

62 DO 20 Jwi,d

63 :l:CEL(K)lAND(SHIFT(PACK(I*B)J'CJ'l)'ls)o777775)
6 LLL B!

65 20 CONTINUE

66 TAACT) BNA

67 WRITE(N,708) NPCCI),NP,NACCI),NA,NBC(I),NB,NXC(Y),PARCEL(}),PARCEL(
68 1 2),PARCELCY),PARCEL(U),PACK(1+48),PACK(1I+8)

69 18 CONTINUE

70 C

71 c PRINT C(AN)

72 Lo

73 DO 6@ Ixl,8

T4 c

75 c CHECK FOR A REGISTER OUT OF RANGE

76 c

77 IFCIAACT) ,GE,TAA(9)) GO TO S0

78 PACKI=ISAVE(])

79 Ked

80 DO 49 Jsi, 4

81 PARCEL(K)RAND(SHIFT(PACK  w(Jmi)%1%),777778)

82 KaKny

83 4@ CONTINUE

84 WRITE(N,80) IAL1CI),PARCEL(1),PARCEL(2),PARCEL(Y),PARCELC4),PACKL,
1] 1 PACKY

86 GO TQ 68

87 c

1.} c A REGISTER I8 OUY GF RANGE

89 c

%0 SO WRITE(N,93) NAC(I))IA3C1),IA3(2)

91 608 CONTINUE

92 WRITE(N, 120)

93 RETURN

94 c

95 70 FORMATC(IM ,A4,2X,08,2X,A2,2X,06,2X,A3,2%,06,7X,A2,2%,0%,2X%X,0%,2X,
96 { 05,2X005,E25,13,8%,A10)

97 80 FORMAT(ASX,)AS, 3C1Xs05,1X)»1X,05,E25,13,8%X,A1Q)

98 9@ FORMAT(4TX,A2,1X,AT,A6)

99 180 FORMAT(IM ,7/)
100 END

(A4 2 d J L L L2 DA I XA AL Al dd I ddAl i d A2 R 2 Lt d i Al Xl R X LtIidal il i a il IRt YRR XYYy X)

SUBROUTINE DVMM(VMAX, IVM, JYM,ORMIN,DZMIN,DRMAX,DZMAX)

ROUTINE TO CALCULATE MAXIMUM VELOCITY AND MAXIMUM AND MINIMUM
ZONE SIZES

£l N
OO0

102
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ORIGINALLY WRITTEN BY A A,AMSDEN,LASL Te3
MODIFIED AND DOCUMENTED BY J, L NQRTON,LASL Te3,197S

wevwe BEGIN COMDECK PARAM ver=s
COMMON/PCOM/NSCPY, 2TABP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
NLCP3,NLCP4, IFLM8Z

weeve END GOMDECK PARAM sconw

ewevre BEGIN COMDECK YSTORE cevea

woven BEGIN COMDECK YARDIM svvew

DIMENSION X(1),XPAR(1),R(1),YPAR(C1),Y(1),MPAR(1),UCL),UG(L),DELSM(
13sV(1),VG(1),ROC1I,SIE(LI)yMPC1),RMP(1),RCSA(LI,ECL),LETIL(S),RVOL
(LI MEI),RMCLD,VPLL) PCE) s PLCLY UPCL), UTILCLIJULCL),COCEY,VTIL(Y)
sYLCL),ROLCII,AVXSV (L), AVYSV(1),DLSROI($),0LSROG(1),CAPGAM(L), TUG
C1),8I6(1),TUS(1),GRROR(1),GRROZ(1))GRROP(1),TUGVEC(1),MTIL(1),
CONC(1),CTEMP(1),ANCUCL),ANCV(1),GRIV(EL),GZSVC1),X13K(1),X24K(1))
YISK(1),Y24KC1) ,XRIIK(1) s XR2UK(1) DKLEM(§) ) ARFACL)

wwenw END COMDECK YAGDIM sewen

wewen BEGIN COMDECK YAQSC wevew

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCPL)

COMMON/YSC1/AASC(96883)

COMMON/YSC2/AACL) ,ANC,AB, AGFAC,ABM,BR, COLAMU,CYL,DR,DT,DTC,DTFAC,
bT0(1@),DTOC(40),DT02,DT08,DTPOS,DTV,02,EM18,EPS,FIPXL,FIPXR,
FIPYB,FIPYT,FPIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,02,6IP,1,1BAR,
10700 1J, TIM, 1JP, IMY, IPXL, IPXR, IPYB, IPYT,IP1,1P2,18C2,18C3,1ITV,
TUNF, IXL,IXR,1Y8,1YT,J, JBAR

COMMON/YSC2/JCEN, JP1,JP2, 3P4, JUNF, JUNFO2,KXI,LAM, LPB, MU, NAME(8),
NCYC,NLC,NPS,NPT,NG,NOI,NQIB,NOT2,NSC; NUMIT, Z0RIG,OM, OMCYL,PXCONV
+PXL,PXR,PYB,PYCONV,PYY,RDT,REZRON,REZSIE,RE2YO,RIBAR,RIBJB,
FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN

COMMON/YSC2/TUQI, TUSI,NCO, TNEG, TNEGSY, TUSY, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPOT, TDASAV, TK,T1, TUBENG,EPL, SAV,QLEVEL, TG, IST,
VV,XCONY, XL, XR,YB, YCONV,YT,PTPOLD,DTSY,DTLAST,FIYBO,1YBO, YCNVLD,
XCNVLD,FIXRO, FIXLO, IXRO, IXLO, ISV, JBVW, QMN, QMX, NMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAY, IDTV
DTV, 107C,I0TC,CIRC, TIS,POTE, UMOM, YMOM, TMAX, TCMX, ITM, JTM,I1G,JTC
s TMASSY, WMAXEPR,RMINEF, TSTRTD

COMMON/YS8CR2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSC4/1TAB(100B)

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

venrs END COMDECK YAQSC LAd L4

evses BEGIN COMDECK YAQER waone

EQUIVALENCECAASC(1),X,XPAR), (AASC(2),R, YPAR) ) CAASC(3),Y,MPAR), (
AASCCAY U)o (AABC(S) sV s CAASCCOY, RO, (AASC(T),DELSM,RCSA,MP) 4 (AASC
(8),E,ETIL,AREA, XR13K),

CAASCCIS)»SIEY, CAASC(16),)PMO,DKLEM,RMPY, (AASC(Y

YoRVOL) s CAASCCI0) s MsRM,VYPY, CAASCCL1),P,PL,ER,UP), (AASCC12),UTIL,
UL PMX,PUY, (AASC(13)yVTILs VL PMY,PV), (AASC(14d),Q)CQ,ROL),(AASC(17
Yo CAPGAM, UG), CAASCC18Y,TUGY, CAASC(19),816), (AASC(20),TUS), (AASCL
21),GRROR) , (AASC(22),GRROZ), (AASC(23))DLSROT,Y{3K),(AASCC24),628Y
3o CAABC(2%),DLSROG,VG), (AASC(26),GRSV),(AASCL2TY),GRROP, TUBVEC,
YR4K), (AASC(28),MTIL),CAASC(29),CONC)Y, CAASC(ND),CTEMP, XRUK), (
Acsg(lii,:NCU)o(AASC(SZ);ANCV):(AASC(SS)aAVXSV.XISK);(AASC(!B),

A Ve XB4K)
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62 REAL M,MP,MPAR,MTIL

63 * seaww END COMDECK YAQEQ enmue

64 ® wwewe END COMDECK YSTORE wsvee

6% [+ DRCZIMIN(MAX) I8 THE MINIMUM (MAXIMUM) OF THE MAGNITUDES OF
6b C CELL SIDES IN THE R (Z) COORDINATE DIRECTION
67 c

68 DRMIN=z{ ,E+28

69 DZMIN={ ,E+20

70 DRMAX®Q,

71 DZMAX=D,

72 c

73 c VMAX 1S THE MAXIMUM GRID VELOCITY MAGNITUDE ALONG EJTHER
74 o COORDINATE AXIS

78 ¢

76 VMAX2@3,

77 IvMs0

78 JVM=0Q

79 CALL START

80 C

81 c LOOP OVER ALL REAL 20NES

82 C

a3 DO 3@ Jz2,JP!

84 D0 2@ Imt,IRAR

as 1PJnlJ+NG

86 IPJPaTJP+NG

a7 VMAXPRAMAX1 (VMAX, ABSCU(CIJY),ABS(V(]IJ)))
88 IF(VMAXP,EQ,VMAX) GQ TO 10

89 IvMsl

90 JVNey

91 VMAXwVMAXP

92 1@ CONTINUE

93 c

94U c DETERMINE YHE FOUR VERTJICES OF CELL (I,J)
9% 4

96 o4 (X$,Y1) IS VERTEX (1¢4,J) (VERTEX 1)
97 ¢ (X2,Y2) I8 VERTEX (I¢1,J¢1) (VERTEX 2)
98 c (X3,Y3) 18 VERTEX (Il,J¢1) (VERTEX 3)
99 c (X4,Y4) 18 VERTEX (1,d) (VERTEX 4)
100 o

1014 X1sX(IPJ)

102 X2uX(IPJP)

103 X3ax(IJP)

104 XungX(1J)

185 YirY(IRJ)

106 Y2sY(IPJP)

187 YIrY{IJP)

108 YysY(IJ)

109 c

110 c DETERMINE THE SQUARE OF THE LENGTH OF EACH SIDE
t1t (o4
112 c XCYINM 1S THE SQUARE OF THE LENGTH OF THE SIDE BOUNDED BY
113 [« VERTICES N AND M
114 c
119 X14n(XioXyg)na2e(YinVd)nne

116 X2¥n(X2eX3) 24 (Y20YI)an2

117 Y2in(X2eX{)Wx24(Y2aY])hnQ

118 YI4R(X3aXU)ww2e(YIuY4)ne

104




119
129
121
122
te3
124
12%
126
17
128
129
130
134
132

20
30

ORMIN®RAMINS (DRMIN, X14,X2%)
DRMAXSAMAX L (DRMAX,X14,X%X23)
DZMINSAMINS (DZMIN,Y21,Y34)
DZMAXSAMAX](OZMAX,Y21,Y34)
1Js1pJ

IJPalpPJP

CALL LOOP

CONT INUE

DRMINRSORT(DRMIN)Y
DRMAX®SBQRT(DRMAX)
DZMIN®SQRT(DZMINY
DZMAXRSQRT(DZIMAX)Y

RETURN

END
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FUNCTION ERF(2)
ROUTINE TO CALCULAYE THE STANDARD ERROR PUNCTION

STANDARD LIBRARY SUBPROGRAM e |08 ALAMOS SCIENTIFIC LABORATORY
DOCUMENTED BY J,L,NORTON,LAS8| TDed, 1972

DIMENSION P(7,2),0(6/2)
DIMENSION A(14),B(12)
EQUIVALENCE(A,P), (B,0)
XsABS(2)

IF ARGUMENT 18 ZERO,ERF I8 ZERG

ERF=0,

IF(X,EQ,0,) RETURN

DATA (ACI),131,14)/1,1283791670955,,34197505%594854,

1 862906014552065-1..1238202327a723Eola.11986202018302E-2,
2 .765373@2607825[-“,.253650828583“25-5,-,999997076@37381
3 »1,4731794832805,91,057344960159U,=,4407883921%875,
4 -.10680197950781.-.126360318362735-1.- 110939336661 6Ew8/
DatTA (Bt1), Ial.t2)/-.36359916027762..52205630591727:-1.

i -.3'613035638519?-2.0.066566390203385-0001560l99556la305-a;
2 =,62143556409287E=6,2,6015349994799,2,99295567553A8,
3 1.966058“562880.,79250795276060:.10937020051337o
4 ,22396882835053Et/

1F ARGUMENT IS GREATER THAN 5,5, ERF IS UNITY

10 ERFs81IGN(1,,2)

USE RATIONAL APPROXIMATION YO COMPUTE ERF
IF(X,6E,5,5) RETURN

Jet
IF(X,67,1,5) JU=x2

105



37

39
48
41
42
43

4s
46
47
48
49

o000 n

FlaJjel
DuXxa(Bey)
UrDaX

TWO SEPARATE RATIONAL APPROXIMATIONS ARE USED, BOTH HAVE BEEN
DERIVED USING A PROGRAM BASED ON MAEHLY«=S SECOND DIRECY
METHOD DESCRIBED IN JOURNAL OF THE ACM,VOL,1Q,NO,3

ERFm(DREXP (e XaX) R (P(1,J)¢Us(P(2,J)¢Un(P(3,J)eUn(P(4,J)eUn(P(S,J)eU
1 ®#(PCOsJI+URPCT,0)))))0)/7C8 o oUnCQ(L,J)eUR(Q(R,JI+UN(R(3,J)¢Un(Q (Y,
2 JY+UR(Q(S,J)+U#QC6,d)))))))¢FIIRSIGN(YL,,2)

RETURN

END
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SUBROUTINE FILMCO
ROUTINE TO UPDATE GRID LIMITS AND PARTICLE QUANTIVIES

ORIGINALLY WRITTEN 8Y A, A AMSDEN,LASL Te3
MODIFIED AND DOCUMENTED BY J,L,NQRYON,LASL T=3,1974

vweene BEGIN COMDECK RARAM seewe
COMMON/PCOM/NSCPL,ITABP,ITABXP, ITABYP,IPFB, NP1 ,NP2,NLCP{,NLCP2,
1 NLGCP3,NLCP4, TF M82

ewnne END COMDECK PARAM woveow

weeww BEGIN COMDECK YSTORE ewrrn

wenww BEGIN COMDECK YAQDIM vosne

DIMENSION X(1),XPARC1),R(1),YPAR(L),YU1),MPAR(1),U(1),UG(1),DELSMC
1 1) VeI, VG(1),ROCI)GSIECL), MP(1),RMP(1),RCSQA(I),EC(L),ETIL(L),RVOL
2 (1)sMUL)oRM(L),VP(1),PCL)yPLLL) UPCL),UTIL(S),ULCY), CQ(l)'VTILtl)
3 VL), ROLCE) S AVXSY(L),AVYSV(L1),DLSROI(Y),DLEROG(1),CAPGAM(L),TUR

4 (13pSIG(1):TU$(13pGRROR(1)aGRROZ(l)aGRROP(l)nTUQVEC(IJ'NTIL(I)'

5 CONC(1),CTEMP{1),ANCUC1),ANCV(1),GREV(L),GZSV(1),X13K(1),X24K(1),
6 YI3KC1),Y24K(1),XRI3K(1),XRRUK(1),DKLSM(1),AREA(L)

wesne END COMDECK YAQDIM eprew

w=w=mew BEGIN COMDECK YAQSC wenwe

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM,MUY

COMMON/YSC1/AASC(NSCP})

COMMON/YSC1/AASC(9600)
COMMON/YSC2/AA(1),ANC,AB, ABFAC, AQM,B8,COLAMU,CYL,DR,DT,DTC,DTFAC,
{ DTO($@),DT0CC42),DT02,DY08,0TPOS,DTV,DZ,EM18,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,G2P, I, IBAR,
3 IDT0,1J, 1M, 1JP, IME, IPXL, IPXR, IPYB, IPYT, 1P, 1P2,18C2, I8C3, 1TV,
4 TUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN, JP1,JP2, JP4, JUNF, JUNFO2,KXT,LAM, LPB, MU, NAME(8),
{ NCYC,NLC,NPS,NPT,NG,NQI,NQIB,NQI2,NSC,NUMIT,ZORIG,OM,OMCYL,PXCONY
2 ,PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYD,RIBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCL8T,TOUT, THFIN
COMMON/YSC2/TURT, TUST, NCG, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
1 ILNG,NILNG,TR3,YUPOT, T0GSAY, TK, T1, TUGENG, EP1,8AV L, QLEVEL, TQ, IST,



InEe R 2R J

oo o

o0 o000

(2 X3 NaXe)

18
20

[« RV IR V]

O DO U E N -

VV,XCONV, XL, XR,¥B,YCONV,YT,PTRPOLD,DTSV,DTLAST,F1YBO,1YBO, YCNVLD,
XCNVLD(FIXRO,FIXLO, IXRO, IXLO, ISYW, JSYR,QMN, QMX, WMAX, INM, T2, T IM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAYV, IDTY
e JOTV,IDTC,JDTC,CIRC,) TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
» TMASSV ,WMAXEF ,RMINEF,TSTRTD

COMMON/YSCR2/22

COMMON/YSCU4/ITAB(ITABP)

COMMON/YSCU/ITAB(tQ0])

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

wewoenw END COMDECK YAQSC A b

ewwne BEGIN COMDECK YAQEQ eweew

EQUIVALENCE(AASC(1),X,XPAR), (AASC(2),R, YPAR) , (AASC(3),Y,MPAR), (
AASC(4Y¢U) o CAASC(S) V), (AASC(6))ROY, (AASC(T),DELSM,RCSQ,MP), (AASC
(8)+E+ETIL,AREA, XR13K),
CAASCCIS),81E),)(AASC(16),PMB,DKLEM,RMP), (AABC(9

YoRVOL)y CAASC(1B)Y,M)RM,VP), CAASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL PMX,PUY, (AASEC13),VTIL,VL,PMY,PV), (AASCC14),0,C0,ROL), (AASCCLT
JsCAPGAM,UG) , (AASC(18),TUR), CAASC(19),8108),(AASC(20),TUS), (AASC(
21),GRROR), (AASC(22) 4 GRROZ), (AASC(23),DLSROI,Y13K), (AASC(24),G28V
Yo CAASC(2%),DLSROG,VG), (AASC(26),GRS8V), (AASC(2T7),GRROP, TUGVEC,
Y2U4K), CAASC(28) ,MTILY, CAASC(29),CONC), CAASC(IB),CTEMP, XR24K),(
AASC(31),ANCUY, CAASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
AVYSV,X24dK)

REAL M MP,MPAR,MTIL

ewwews END COMDECK YAQEQ soenw

wewew END COMDECK YSTORE *onee

FIND THE GRID LIMITS, MAX(X)BXR,MAX(Y)=®YT,MIN(X)mXL=0,,MINCY)nYB,

XL=0,0

YBmi E+20
XRaYTe=YB

CALL STARY

DO 28 J=m2,JP2

DO 10 lsi,IP§
XREAMAXL(XR,XC1J))
YBRAMINI(YB,Y(1J))
YTRAMAXICYT,Y(1J))
1Ja1JeNG

CALL LOOP

CONT INUE

Vv 18 USED IN SCALING VELOCITY VECTOR PLOTS,
VV B 9«MAX(X)/IBAR

Vvzd,9#XRw¥RIBAR

FIY8 I8 THE LOCATION OF MINCY) IN RASTER GOUNTS

F1Y83916,0

XD IS THE RATIO OF GRID WIDTH TO HEIGHT

XDaxXR/(YT=YB)

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

POSSIBLE, AT MOST THME PLOT CAN BE 1822 RASTER POINTS WIDE AND
932 RASTER POINTS TALL (LEAVING ROOM FOR LABELS AT THE BOYYOM
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143
144

151

OO0 laX2XaXsXaNaNalaNe R Kal

(2 X22el

(232 XaNe)

(2R 2 Xe)

OO SO0

30

48

AND A 16 POINT MARGIN AT THE TOP,) AN IDEAL GRID, THEN,WOULD
HAVE XD=1022/900%1,13556, IF XD,GT,1,135%6,THE GRID 18 DEFINED
AS WIDER THAN H1GH, IF XD LE.1.13556,THE GRID 18 DEFINED AS
HIGHER THAN WIDE, IN THE FORMER CABE,THE X COORDINATE RASTER
BOUNDS ARE SET TO (@,1@22) AND THE Y COORDINATE RASTER BOUNDS
TO (FIYT,916) WHERE FIYT IS DETERMINED SUCH THAT THE X AND Y
SCALES ARE THE SAME, IN THE LATYTER CASE,THE Y COORDINATE
RASTER BOUNDS ARE SET TO (169916) AND THE X COORDINATE RASTER
BOUNDS ARE DETYERMINED SUCH TMAT THE X AND Y SCALES ARE EQUAL
AND THE LEFT AND RIGHT MARGINS ARE THE SAME,

IF(XD,LEs1,13556) GO TO 32

GRID WIDER THAN HIGH, THE X RASTER BOUNDS ARE (FIXL,FIXR), THE
Y RASTER BOUNDS ARE (FIYT,F1YB),

FiXLe@,

FI1XR=1822,
FIYTe9i6,21022,/XD
GO YO 4@

GRID HIGHER THAN WIDE

CONTINUE
FIXLEAMAX1(@,,511,ma50,%XD)
FIXRES11,¢450,aXD

FlYT=i6,

CONTINUE

XCONV AND YCONV ARE FACTORS TO CONVERT FROM X AND Y CARTESIAN
COORDINATES TO RASTER COORDINATES

XCONVR(FIXR=FIXL)/(XRoXL)
YCONVS(FIYTuF1YB)/(YTwYB)

PROVIDE FIXED POINY VALUES OF THE RASTER BOUNDS

IXLaPIXL
IXReFIXR
1YB=F1YB
IYTaFIYT

IF THERE ARE NO PARTICLES,WE ARE DONE
IF(NPT,EQ,0) RETURN

THERE ARE PARTICLES, CALCULATE THE CARTESIAN PARTICLE BOUNDS
FROM THE GRID BOUNDS,

PX.»0,8
Pydaye
PXRsXR
PYTeYT
FIPYR2916,0
FIPXLeFIXL
FIPXRuFIXR
FIPYTSFIYY




132 ¢

153 g CONVERSION FACTORS FROM PARTICLE COORDINATES TO RASTER COORDINATES
19

158 PXCONVa(FIPXRaFIPXL)/(PXRePXL)
15: PYCONVR(FIPYTaFIPYB)/(PYT=PYB)

%] c

158 4 PROVIDE FIXED POINY RASTER BOUNDS
159 ¢

160 IPXLaFIPXL

164 IPXRaF IPXR

162 IPYBSFIPYB

163 IPYTaFIPYY

164 RETURN

165 END

LI AL LI L LI R d I A I IRl R DTS RIS R RIS YRR Y Y X 2 1}

{ SUBROUTINE GETOMG

e c

3 c ROUTINE TO CALCULATE VORTICITY

4 ¢

8 c ORIGINALLY WRITTEN BY A A, AMSDEN,LASL Te3

: c MODIFIED AND DOCUMENTED BY J,L NORTON,LASL Te3,1974

c

8 * emewe BEGIN COMDECK PARAM wosee

9 COMMON/PCOM/NSCPL, ITABP, ITABXP,ITABYP,IRFB,NPI,NP2,NLCP1,NLCP2,

19 { NLCP3,NLCP4, 1FLMS2

11 - newwn END COMDECK PARAM vaeve

12 . wevew BEGIN COMDECK YSTORE semew

13 * veeve BEGIN COMDECK YAQOIM eeene

14 DIMENSION X(1),XPARCI),R(1),YPAR(1),Y(1),MPARCYL),UL1),UG(1),DELSM(
] 1 1),V(1Y,VG(C1Y,ROCL),SIECL), MPCYI),RMP (1), RCOQ(1),EC1),ETILCL),RVOL
16 2 ()oMUY RMUL),VP(1),PCE)aPLCLY UPCE) UTILCL),ULCYL),COCY),VTILCY)
17 3 ,VLCS)IROLCEISAYXIV(L),AVYSV(1),0L8ROTI(1),DLSROGCE),CAPGAM(L),TUQ
18 4 (1),816¢1),TUS(L),GRRORC1),GRRO2¢1),GRROP(1),TUGVEC (1), MTILCL),
19 S CONCC1),CTEMPCL) g ANCUCT)»ANCV (1) ,GRSVIL),GZSV(1),XI3K(1))X24K(1),
20 6 YI3K(1),Y2UK(1)¢XR1IZK(L) e XRRUK(L) DKL SM(1),AREA(Y)
21 *® wavew END COMDECK YAQDIM wyenw
22 * owvew BEGIN COMDECK YAQSC L il d
23 LOGICAL RESTRY,FILM,PAPER, TURB

24 REAL LAM, MY

25 c COMMON/YSC1/AASC(NSCPY)

26 COMMON/YSC1/AASC(9600)
27 COMMON/YSCR/AACL),ANC,AQ, AQFAC,AQM,B0,COLAMU,CYL,DR,DT,DTC,DTFAC,
28 { DTO(10),DTOCC1®),DY02,07T08,DTPOS,DTV,DZ,EML18,EPS,FIPXL,FIPXR,

29 2 FIPYB,FIPYT,PIXL,FIXR,FIYB,FIYT,FREZXR,BR,GRDVEL,6GZ,6ZP,1,I18AR,
30 3 IDTQ,IJ, TIML IIP, IMY, IPXL,1PXR, IPYB, IPYT,IPL,1P2,18C2,1SC3,1TV,

31 4 TUNF,IXL,IXR,IYB,1YT,J,JBAR

32 COMMON/YSC2/JCEN,JPY,JP2, JPU, JUNF, JUNFO2,KX1,LAM,LPB, MU, NAME(B),
33 { NCYC,NLC,NPS,NPT,NG,NQI,NQIB,NQI2,NSC,NUMIT,ZQRIG,OM,0MCYL,PXCONY
34 2 sPXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYB,RIBAR,RYBJB,

55 3 FREZYT,FREZYB,ROMFR,T,THIRD,NCLST,TOUT, TWFIN

36 COMMON/YSC2/TURL, TUST,NCQ, TNEG, TNEGSV, TUSY, TURB,PYQP,PRITE,PRBOTM,
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k)4 t ILNG,NILNG,TPS, TUPOY,TDGSAV,TK,TI,TUGENG,EP1,3AV],DLEVEL,TQ,18T,
38 2 VV,XCONV,XL,XR,YB,YCONV,YT,PTROLD,DTYSY,DTLAST,F1IYBO,1YBO,YCNVLD,
39 3 XCNVLD,FIXRO,FIXLO, IXRO, IXLO, ISVW, JSVW,QMN,QMX, WMAX, INM, T2, TLIM,
4o 4 ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTC3AV, DTV
41 § ,JDTV,IDTC,JIDTC,CIRC,TI3,POTE,UMDM, YMOM, TMAX, TGMX,, ITM, JTM,17G,JT0
42 6 ¢ TMASSV,WMAXEF ,RMINEF, TSTRTD

43 COMMON/YSCR2/22

44 c COMMON/YSCU4/ITAB(ITABP)

4% COMMON/YSC4/1ITAR(1209)

46 COMMON/YSCS/RESTRY,FILM,PAPER, IPD, IFD

47 * smwve END COMDECK YAQSC bl

48 ] eneve BEGIN COMDECK YAQEQ avews

49 EGUIVALENCE(AASCCL) Xy XPAR) 4 (AASC(2) )R, YPAR)Y ) (AASC(3),Y,MPAR), (

50 1 AASCCU)UY, CAABC(S) ) VI, (AABCCO),RO),CAASC(T),DELSM,RC8G,MP), (AASC
51 t (8),E,ETIL,AREA, XR13K),

52 2 (AASC(15),SIE), CAASC(16),PMB,DKLSM,RMPY, (AASC(S

s3 3 YoRVOL) p CAASCCI0) s MgRM,VP), (AASCC11),P,PL,EP,UP), (AASC(1R),UTIL,
54 O UL,PMX,PUY, CAASCCI3),VTIL,VL,PMY,PV), (AASC(14),Q0,CQ,ROL), CAASC(L7
55 S YsCAPGAM,UG), CAASC(18),TUQ), {AASC(19),81G),(AASC(20B),TUS8),(AASC(
56 6 21),GRROR), (AASC(22),GRROZ), (AASC(23),DL8ROTI,Y13K),(AASC(24),628V
57 7 Y, C(AASC(25),DLSROQ,VG), (AASC(286),GRSV), (AA8C(27),GRROP, TUQVEC,

58 8 Y24K) ) (AASC(28),MTIL), (AASC(29),)CONC), (AASC(30),CTEMP,XRAUK),(

59 9 AASCC31),ANCU), (AASC(32)pANCVY), (AASC(33),AVXSY,X13K), (AASC(34),
60 {1 AVYSV,X24K)

61 REAL MyMP,MPAR,MTIL

62 L] newne END COMDECK YAQEQ sansw

63 % meowe END COMDECK YSTORE mpvew

64 18 CALL START

65 WMAXmEMLQ

66 QMNel E3Q

87 GMXg=QMN

68 0Q 33 J=2,JP!

69 DO 20 l=x1,IBAR

79 IPJrIJeNQ

71 IPJPEIJP+NO ,

72 IF(J.EQ,2) CO(IIMImQ,

73 IF(J,EQ,JP1) CQ(IJP)mE,

74 IF(1,EQ,IBAR) CQ(IPJ)mO,

75 X1aXx(IPJ)

76 YisY(IRJ)

77 UisucIry)

78 Viav(IPJ)

79 X28X(1PJIP)

89 Y2sY(IPJP)

84 U2sU(IPJP)

82 V2sv(IPJP}

83 X3axX(IJP)

84 YisY(1JP)

8% U3sU(IJP)

86 Visv(1JP)

87 X4nx(1J)

88 Yqay(1J)

89 U4gsuClJ)

98 Visv(1J)

91 R1z,125%RVOL(IJIN(RCIPJISRCIPIPISRIIIPICR(LJI)

92 COCIJIRRINC(UISUUI (X 1mXA)$(VISVE) (Y mY4)e(UR+ULIN(X2wX1)+(V24VL)
93 1 w(Y2eY 1) e (UB4U2I#(X3uX2)0(VI+VRIX(YIuY2) e (Ud+UII#{XUnXI)¢(VYeVI)2
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94
95
96
97
98
99
108
101
102
103
104
18s8
106
187
108

20
32

2 (YdeYd))

QGMNEAMINS (CQ(TJ),QMN)
QMXBAMAXIC(CR(TIT),aMX)
WSAVEWMAX
NMAX:AMAXiKNMAX,ABS(CQ(IJ)))
IP(WSAV NE,WMAX) ISVMWa]
IFC(WSAV NE WMAX) JSVWsJ
1JMe I IMSNG

1Js1PJ

IJPwIPJP

CatL LooP

CONTINUE

CALL DONE

RETURN

END B -

.9.!'.9'...".'....-.....!IU'FOF,!'!'!‘...-Q.-'Q!.!.-'-.VQQQ-.'C-"QQ.".Q.QQ."'Q"'.-.-'

N~ QO®FC AL VN -

LR o]

OO

c

1@

SUBROUTINE MODE (IARG.:NARG)
ROUTINE TO ANALYZE THE PROGRAM STATUS DESIGNATION
WRITTEN BY J,L.NORTON,LASL TDw3,{973

DIMENSION ITROUBC12),ICAUSE(2,12)

LOGICAL ITROUB

INTEGER AND,COMP

DATA ICAUSE/OHUNDERFLOW,{H ,B8MOVERFLOW,1H , {OHINDEFINITE, LN ,
1 UNSTEP,1H ,1GHBREAKPOINT,1H , {BHPROGRAM RA, IHNGE, 1BHSCM DIRECT,
2 6H RANGE, $@HLCM DIRECT,6H RANGE, 12HSCM BLOCK + SHRANGE ,
3 {OHLCM BLOCK ,SHRANGE, {BHOCM PARITY,1H , {BHLCM PARITY, R /
ITESTsAND(IARG,COMP(7777778))

IFC(ITEST, NE,@) RETURN

ITESTsY

DO 1@ lJmi, 12

ITROUB(IJ)=, FALSE,

IFP(AND(TARG,ITEST) NE, @) ITROUB(IJ)=,TRUE,

ITEST=22+JTEST

CONTINUE

Do 2@ tJet,12

IF(,NOT,ITROUB(1J)) GO 7O 20

WRITE(NARG,32) ICAUSE(S,IJ),JCAUSE(2,1))

2@ CONTINUE

RETURN

3@ FORMAT(i{H SIHTHE FOLLOWING CONDITION EXISTED AT THE TIME OF THE ,

{ THABORTww,2A103)
END

I--’..'.'..-D--.’-.'...’.',..'-Q.-'!'..-...’."..!..-..'!.-.W'-...u.ﬂ.'.9...'.'.9"'.'..’.'

i1
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SUBROUTINE MSHMKR

ROUTINE TO GENERATE THE INITIAL PROBLEM MESH AND SET THE
INITIAL GUANTITIES

ORIGINALLY WRITTEN BY A A,AMSDEN,LASL Ta3
MODIFIED AND DOCUMENTED BY J,L.NORTON,LASL T=3,1974

wwwaw BEGIN COMDECK PARAM snnew

COMMON/PCOM/NSCP1, ITABP,ITABXP,ITABYP, IPFB, NP, NP2, NLCP{,NLCP2,
{ NLCP3,NLCP4, IFILMSZ

senew END COMDECK PARAM veeew

waaee BEGIN COMDECK LCMATM wmywe
COMMON/YSC3/UFIRE(IPFB),EFIRE(IPFB),RHOFIR(IPFB),XFIRE(IPFB)
COMMON/YSC3/UFIRE(200),EFIRE(202) ,RHOFIR(20@),XFIRE(203)

awven END COMDECK LCMATM nseew
COMMON/EGNST/ROTMP,ETMP, GMONE, CONCJ

wewee BEGIN COMDECK YSTORE weeow

waywe BEGIN COMDECK YAQDIM sesne

DIMENSION X(1),XPARCL) ¢ RC1DI,YPARCL)pY (1)) MPARCIY,UC1),UGC1),DELSM(
1 1),VCL)aVG(1),ROCL),STET1), MP(1),RMP(1),RCSQ(L),ECL),ETIL(Y),RVOL
2 (1) M{1),RMC1),VP(3),PC1),PLCLY,UPCL),UTILCL),ULCL),COCLY,VTILCY)
3 SVL(1),ROLCY) AVXSV(L),AVYSV(1),DLSROTI(1),DLSROQ(L),CAPGAM(L), TUQ
4 (1),81G6(1),TUS(1),GRRON(L),GRROZ(L)yGRROP(1), TUGVEC(1),MTIL(1),
5 CONC(1),CTEMP(1),ANCUC1),ANCVCY),GRSV(1),G28V(1),X13K(1),X24K(1),
6 YISK(1),Y24K(1),XRISK(1),XR24K(1),DKLEM(1),AREA{])

wweew END COMDECK YAGDIM senwe

eswewe BEGIN COMDECK YAQGSC wmane
LOGICAL RESTRT,FILM,PAPER, TURB
REAL LAM,MY
COMMON/YSCL/AASC(NSCPY)
COMMON/YSC1/AASC(9630)
COMMON/YSC2/AA(1),ANC, AD, ABFAC,AOM,BB,COLAMU,CYL,DR,DT,DTC,DTFAC,
1 DTO(109),DTOCC10),0T02,0708,0TPOS,DTV,D2,EM10,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,62P,1,1BAR,
I I0OT0, IJs LdM)IJP IML s IPXL, IPXR,IPYB, IPYT,IP1,IPR,18C2,18C3,1TY,
4 IUNF,IXL,IXR,1YB,IYT,J,JBAR
COMMON/YSCR2/JCEN,JP1,JP2,JPU, JUNF, JUNFO2,KXI, AM,PB,MU,NAME(8),
1 NCYC,NLC,NRP3,NPT,NQ)NQI,NQIB,NQI2,NSC,NUMIT,20R1G,0M,0MCYL,PXCONYV
2 +PXL,PXR,PYB,PYCONV,PYY,RDT,RE2RON,REZSIE,REZYB,RIBAR,RIBJB,
3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQT, TUSTI,NCQ, TNEG, TNEGSY, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TPS, TUPOT, TDQSAV,TK,TI,TUQGENG,EPS,8AV],QLEVEL, TG, 18T,
VV,XCONV, XL, XR,YB,YCONV,YT,PTPOLD,DTSV,DTLAST,F1YBO,1YBO, YCNVLD,
XCNVLD,FIXRO,PIXLO, IXRO, IXLO, ISVH, JSVH,QMN, QMX, WMAX, JNM, T2, TLINM,
ROMFXR,ROMFYT,RONFYB, JDUMP, THTHRD,TE,DTR, TMASS,DTVSAV,0TCSAV, IDTV
o JDTVoIDTC,JOTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM,JTM,176,J76
e TMASSV, WMAXEF ,RMINEF,TSTRTD
COMMON/YSCR2/22
COMMON/YSCU/ITABCITABP)
COMMON/YSCA/ITAB(§Q00Q)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
wesww END COMDECK YAQGSC suwaw
meves BEGIN COMDECK YAQEQ [ L LT 1]
EQUIVALENCECAASC(1),X,XPARY, (AASC(2)oRyYPAR), (AASC(3),Y,MPAR),(
1 AASCCU) U, CAASC(SY, VI CAASC(6),RO),CAASC(T),DELSM,RC8Q, MP),(AASC

L R© RN, VT



[a Xe Ny Mgl o000

2 XgXal

10

20

~— 0PN AL WA

€8),EsETIL,AREA,XR13K),

(AASC(15),STE), CAASC(16),PMB,DKLSM,RMP)Y, (AASC(S

YsRVOLY, CAASC(10),M,RM, VP), CAASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL, PMX,PU), CAASCCS3),VTIL,VL,PMY,PV), (AASC(14),0,C0,ROL), (AASC(17
Yo CAPGAM,UG), (AASCC18),TUQ), CAASCC19),81G), (AASC(20),TUS), (AASC
21),GRRORY, (AASC(22),GRROZ), (AASC(23),DLSROI, Y13K), (AASC(24),G28V
)y CAASC(25),DLSROQ,VG), CAASC(26),GRSV), (AASC(27),GRROP, TUGVEC,
Y204K), (AASCC28),MTIL), (AASC(29),CONC), (AASCC3@),CTEMP, XR24K), (
AASCC31),ANCU), (AASC(32),ANCY), CAASC(33),AVXSYV,X13K), (AASC(34),
AVYSV, X24K)

REAL M)MP,MPAR,MTTL

mevee END COMDECK YAQEQ svmon

wewws END COMDECK YSTORE ceawe

DIMENSION MESK(S,4)

LOGICAL FBFILE

DATA (MESH(IT),11a1,12)/12%0/

DATA IEFLAG/@/

DATA PJLN/D,/

SET UP THE NAMELIST INPUT TABLE

ASSIGN 538 TO IERRTY

CALL TABDEF(MESH,4HFIRE, 4, IERRT)

CALL TABSET(MESM, 4HNRAD,NRAD,IEF(.AG,8,0,0,0)
CALL TABSET(MESMH, IHNTH,NTH, 1EFLAG,@,8,0,8)

CALL TABSET(MESH,6HFBFILE,FBFILE,IEFLAG,Q,0,0,0)

INITIALIZE, NQIM IS THE NO, OF WORDS OF MEMORY NEEDED TO STORE
ONE ROW OF DATA (LESS 1),

NGIMaNQI=4
IF(,NOT,TURB) GO TO 0@
TNEG=D,

TNEGSVed,

CONTINUE

DEFINE THE CELL VERTICES AS THOUGH THE ENTIRE MESH WERE UNIFORM

XXs@,d

YYayB

CALL STARTY

DO 50 J=2,JP2

DO 4p l=i,1P1
X(1J)exx

Y(IJ)=YY
RCIJImXXACY ¢OMCY(,
Ucldyeo,

v(iJ)=s0,

IF(J.NE,2) GO TO 2@
Y(IJM)eYYeD?
XC(IJIM)YsXX
R(IJM)BR(TIJ)
UciJMy=o,

ViIJM)=Dd,
IF(JJNEL,JP2) GO TO 30
Y(IJP)sYYeD2Z
XLIJPY®mXX
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114

114
115
116
117
118
119
120
121
{28
§23
124
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
1314
152
153
154
15%
156
157
158
159
160
16}
162
163
164
169%
166
167
168
169
170

[« Xz N2l o000 o000 (2 X+ XsT2RaXel aooon

aoon o000

(¢ XaXKalhal

38

4qe

80

60

R(IJP)SR(IJ)
uclipryee,
V(I1JP)uO,
1JPsIJPeNQ
IJMaIJMeNG
XX¥XX+DR
IJuIJeNO
XXug,
YYmYYesDZ
CALL LooP
CONTINUE
CALL ODONE

SEE IF THE ENTIRE MESH ACTUALLY IS UNIFORM
IF(FREZXR,EQ,{,AND ,FREZYT EQ,1,,AND,FREZYB,EG,1,) GO TO 130
NO, DO THE NONsUNIFORM GENERATION,

CONVERT JCEN TO AN ACTUAL VERTEX NO, JCEN 1S THE J=wLINE THAT
GOES THROUGH THE CENTER OF THE UNIFORM REGION,

JCENmJCEN+2

JT0P AND JBOT ARE THE JwlINES AT THE TOP AND BOTYOM OF THE
UNIFORM REGJION

JTOPeJCEN+JUNFQ2
JBOT=JCEN=JUNFO2

TJ 18 THE DISTANCE FROM THE CENTER TO THE TOP (OR BOTTOM) QF
THE UNIFORM REGION

TJISFLOAT(JUNFO2)aD2

LOOP TO SEY THE NONeUNIFORM VERTICES

CALL START

DO 110 J=2,JP2

DO 100 I=1,IP1

IMJI=1JeNQ .

IF(FREIXR,E0,1,) GO Y0 60

S8EE IF WE ARE WITHIN THE UNIFORM X REGION
IF(I.LE,IUNF+1) GO TO 60

NO; GENERATE THE NONeUNIFORM X USING GEOMETRIC PROGRESSION,
XCIJIBX(IMJISFREZXRR(XCIMIYoX{IMIuND))
RCTJIEX(YJICYLOOMCYL

CONTINUE

JDT 18 THE NO, OF J LINES THAT THE CURRENT J 1S ABOVE THE TOP
OF THE UNIFORM REGION

JOT=JIwJTOP
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208
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2017
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218
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e2e
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JDB IS THE NO, OF J LINES THWAT THE CURRENT J 1S BELOW THE BOTTOM
OF THE UNIFORM REGION

JDBAJBOTwY

SEE IFf TYHE CURRENY J IS BELOW THE UNIFORM REGION
1F(JDB,GT,8) GO 1O 70

NO, SEE IF 1T I8 ABOVE THE UNIFORM REGION,
1F(JDT,GT,2) GO TO 8@

NO, J IS IN UNIFORM REGION, SET IT AS BUCK,

Y(IJ)SREZYQA+FLOAT(JwJCEN)ADZ
GO 10 92
CONTINUE

J 1S BELOW THE UNIFORM REGION, CALCULATE ITS POSITJION USING

FORMULA FOR SUM OF GEOMETRIC PROGRESSION, THE FORMULA IS
SUMaAn(1aFaxN)/(1nF)

WHERE A 18 THE FIRSTY TERM,N IS THE NG, OF TERMS,AND F 18

THE RATIO OF THE MYH TERM YO THE (M«{)TH TERM, IN THIS CASE
ABDZ«FREZ, N8JDB, AND FmFREZ, THE POSITION OF JBOT 18

AY Y=REZYO=TJ, J IS SUM BELOW THIS OR
Y(J)RRE2ZYQ«TJuDZ#FREZN(1=FREZ#wJDB) /{1«FREZ),

IF(FREZYB,6T431.) Y(IJ)SREZYBuTJeDZAFREZYBn (1 ,~FREZYBr2JDB)*ROMFYB
GO T0 9¢
CONTINUE

J 18 ABOVE TYHE UNIFORM REGION, USE GEOMETRIC PROGRESSION SuM 1O
CALCULATE ITS VALUE ALSO,

IF(FREZYT,67,1,) Y(IJ)SREZYU+TJI4DZoFREZYTH (], @FREZYT2xJDT) «ROMFYT
CONTINUE

SEE IF J 18 2
IF(J.NE,2) GO T0O 100
YES, SEY YB (BOYTOM Y)Y,
Y8mY(1lJ)

MAKE THE FICTITIOUS CELLS AT THE BOTTOM AS THOUGH THERE WERE
ANOTHER REAL ROW OF CELLS

XCIIMIWXN(TT)
IJMaIJMeNG
1JPalJP+NQ
TJelJeNg
CALL LOOP
CONTINUE
CaLL DONE
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228
229
23@
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232
233
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235
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249
20t
242
243
244
245
246
247
2u8
249
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251
252
253
254
e8s
2%6
257
258
259
260
261
262
263
264
265
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269
70
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272
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120

130

CALCULATE Y FOR Jsi FICTITIOUS CELLS

CALL START

DO t20 I=y,1Pt

Y(IJMIRY(IJ)e(Y(TJP)=oY(IJ))4FREZYB

fJm1JeNQ

IJMeIJIMeNGQ

1JPalJP+NQ

CONTINUE

CALL DONE

MESH IS GENERATED

CONTINUE

RRRRN RN AR RN AR R RN AR R RNRRRARAARANKAANRARNARRRARRRRNANRKKRARRRR
GENERATE AN INITIAL FIREBALL AND ITS AMBIENT ATMOSPHERE
RARRRRRR R KRR R AR R AN R R R RN AR AR R ARR AR AARRAR AR KRR RANANRR AR R AR K
FIRST SEY UP YHE AMBIENT ATMOSPHERE

GET GAMMAe{ AT REZYOQ

ETMPRREZSIE

ROTMP=REZRON

CONCJwnO,

CALL ALR

XX 18 THE ISOTHERMAL CONSBTANT IN THE PRESSURE
XXSGMONE#REZSIE

NOTE THAT A NEGATIVE GRAVIVTATIONAL FORCE 1§ ASSUMED HERE
YY=,S%ABS(GZ)

BRING IN THE FIRST THREE ROWS

CALL 8TARY

PROCESS Ju) AND 2 ROWS, YJC2 IS THE Y COORDINATE OF CENTERS OF
CELLS IN THE ROW Jm2

YJC2m Sa(Y(IJP)+Y(II))

ROSAY IS THE DENSITY OF THE CELLS IN ROW J=2 ASSUMING AN
ISOTHERMAL, IDEAL GAS ATMOSPHERE

ROSAVEREZRON®EXP(«GZ*(REZYQaYJC2)/XX)

CALCULATE THE DENSITY OF CELLS IN ROW Jmy USING THE DIFPFERENCE
FORM FOR HYDROSBTATIC EQUILIBRIUM

FNUMB(Y(IJP)YmY(TJ))nYY
FDEN=FNUMKFRE2YB
ROJINROSAVH(XX4PNUM)/Z (XXuFDEN)




285
286
287
288
289
290
291
292
293
294
29%
296
297
298
299
300
3ot
b 1.1
303
304
b 11
306
307
o8
329
30
311
312
313
314
315
316
317
318
319
328
Y21
322
323
324
325
326
327
328
329
336
331
3%
333
334
335
336
337
338
339
348
341

(2 X2 Ny oMo oM (g X2 K3

OO0 (g Xz Ea Yz N2

140

150
160

170

SET AMBIENT QUANTITIES IN ROWS Jwi AND 2

D0 140 Isy,1PY
RO{IJ)=RO8AYV
ROCIJM)mROJY
E(IJIaREZSIE
STE(IJ)aREZBIE
E¢IJM)SREZBIE
SIE(IJM)®REZSIE
IJelJeNa
IIMaIJMeNQ

BRING IN THE NEXT ROW
CaLL LoOoP

LOOP OGVER ALL THE OTHER REAL ROWS, BOOTSTRAP DENSITIES UPWARD
FROM ROW Jsm2,

DO 160 J=3,JPY
FOENS(Y(1JP)nY (1)) AYY
FNUMSCY(IJIwY(TIJM))#YY
ROSAVSROSAVS (XXeFNUM) /(XX+FDEN)
D0 150 1=y, 1Py
RO(TIJ)aROSAV
E(IJISREZSIE
SIECIJ)=REZSIE
1Js1J4NQ

CALL tLoop

CONTINUE

SET THE TOP FICTITIOUS ROW

FNUMaPNUMaAFREZYT
FDENaFDEN«FREZYT
ROJP2eRQSAVA(XXmFNUM) /(XX+FDEN)
00 170 1lsi,1P1

RO(1J)uROJIP2

E(IJ)aREZSIE

SIE(IJ)mREZSIE

IJalJeNG

CAaLL DONE

THE AMBIENY ATMOSPHERE 13 NOW SET, READ IN THE DATA YO GENERATE
THE FIREBALL, ISUB IS THE DATA POINT SUBSCRIPT, INTERPOLATION
TABLES ARE READ STARTING WITH ENTRY 2,

IsuBa=y

READ INFORMATION ABOUT THE FINENESS OF THE FIREBALL
INTERPOLATION AND FROM WHERE THE FIREBALL INPUT DATA
WILL COME

IBFILERS

NRADsS
NTH»180
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342
343
344
345
346
347
348
349
152
31814
152
3%3
354
3158
3156
157
358
359
360
361
362
363
364
36%
366
3a7
368
369
178
371
372
373
374
378
376
3717
378
179
380
3814
182
383
384
185
386
187
388
389
392
394
392
393
394
38¢
396
397
398

o0 o000

OO0 o000

s Ne Xz Xz Xz s XN NNyl (e X2 Xel

OO0 o0

(g N q]

180

199

208

218

PBRFILER, FALSE,

CALL NAMLST(MESM,S, IEFLAG)
IF(YIEFLAG,NE,@) CALL UNCLE(4,6HMEHMKR, 25,
1 2SHFIRE NAMELIST INPUT BRROR)

SEE IF INPUT WILL BE FROM SPECIAL FILE
IF(,NOT,FBFILE) GO TO 200

YES, PRINT A MESSAGE TELLING THE USER 80,
DO 180 IPX®6,1FD,b

WRITE(IPX,540)

1BFILERS

PRINT THE DATA TABLE HEADER

DO 190 IPX®IPD,IFD,s6
WRITE(IPX,%78)

LOOP YO READ DATA POINTS

CONTINUE
1SUB=ISUB+!

SEE IF NEXT READ WILL OVERFLOW THE TEMPORARY STORAGE

IFC1SUB,GT,IPFB) CALL UNCLEC4, 6HMSHMKR,29,

{ 29HTOO0 MANY FIREBALL INPUT CARDS)

FIREBALL DATA IS IN SPHERICAL LAGRANGIAN FORM,

INPUT 18

PRESSURE,RADIAL VELOCITY,SPECIFIC INTERNAL ENERGY,AND
DENSITY,IN €GS UNITS, THE VELOCITY I8 DEFINED AT THE GIVEN
RADIUS, THE SPECIFIC INTERNAL ENERGY AND DENSITY FOR THE
CELL BETWEEN XFIRE(Ke1) AND XFIRE(K) IS READ IN WITH

XFIREC(KY, THE FIREBALL IS ASSUMED TO BE

CENTERED AT REZYS, THE PRESSURE 1S ONLY INFORMATIVE, IT 18
NOT USED IN THE CALCULATION BUT RATHER I8 RECALCULATED FROM
THE INPUT ENERGY AND DENSITY USING THE EQN=OF=STATE,

READ(IBFILE,S580) PJLN,UFIRE(ISUB),EFIRE(ISUB),RHOFIR(ISUB),XFIRE(

t 18UB)

CHECK FOR EOF ON INPUT, IF SO,CONSIDER END OF INPUT,

IF(EOF, IBFILE) 230,210
CONTINUE

CALCULATE THE PRESSURE FROM THE EGN=OFeSTATE TO BE USED IN THE
PRINTOUT TO COMPARE WITH THE INPUT PRESSURE, A ZEROQ DENSITY
INDICATES THAT ALL THE DATA CARDS HAVE BEEN READ, (A BLANK

CARD TERMINATES THE INPUT,)

ROTMPaRHQF JR(18UB)
IF(ROTMP,EQ,0,) GO TO 238

G0 GET GAMMA=y FROM THE EO0S, IF S1E£,GE,{,E{Q,METHANE I8




399
4o0
401
402
40y
44
40%
4ae
407
4qae
409
u19
a1t
412
413
414
418
416
417
418
419
420
421
u2a
23
424
42%
426
427
428
429
439
43
432
433
a3y
435
436
437
438
439
440
441
d4ue
443
444
445
446
447
448
449
4se
4si
48
453
4s4
4ss

oo oo

aoamnaon aonn oan 00N

[a NaXal

[s Xz Nl

22e

218
240

ASSUMED (CONCJ=1,), OTHERWISE,AIR IS USED (CONCU=Q,),

ETMPREFIRE(ISUB)

CONCJaO,

IF(ETMP,GE,1,E1@8) CCiCJami,
CALL AIR
PRMORGMONE®#ROTMP&ETMP

PRINT OUY THE INPUT DATA AND THE COMPARISON PRESSURES FOR
TH16 DATA POINT

DO 222 IPXsIPD,1FD,¢
WRITE(IPX,598) UFIRE(ISUB),EFIRE(ISUB),RHOFIR(ISUB),XFIRE(ISUB),
1 PJLN,PRHO

SEE IF RADIUS I8 MONOYONIC INCREASING UNLESS FIRST DATA POINT,
IN THE LATTER CASE,GO ON AND PROCESS THE NEXT POINT,

IFCISUB,EQ,2) GO TO 208
IF(XFIRECISUB) ,LE, XFIRECISUBw1)) CALL UNCLE (4, 6HMSHMKR, 4@,
1 4GHINPUT RADII ARE NOT MONOTONIC INCREASING)

GO BACK AND PROCESS THE NEXT POINTY

GO Y0 229

CONT INUE

DO 240@ 1PXB6,1fD,6

WRITECIPX,558)

GET RID OF THE FIREBALL INPUT DATA FILE IF ONE EXISTS

IF(FBPILE) CALL CLOSIT(3)

ALL DONE READING INPUT, SET THE DATA POINT CQUNT TO THE TRUE NO,

1SUBRISUBeY

SET THE QUANTITIES AT THE CENTER OF THE SPHERE, THE ENERGY AND
DENSITY ARE SET YO THOSE AT THE FIRST DATA POINT READ, THE
VELOCITY 1§ ZERO,OF COURSE,

UFIRE(1) =0,

EFIRE(1)aEFIRE(2)

RHOFIR(1)sRHOFIR(2)

XFIRE({) =0,

LOOP OVER ALL ZONES AND INTERPOLATE THE CELL QUANTITIES

CALL START

DO 300 Jw2,JPt

DD 298 Isf,IBAR

FIND THE VERTICES OF THE CELL OF INTERESY

VXLBX ()

IPJalJeNQ
VXRuX(IPJ’
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120

456
4s?
458
us9
460
461
462
463
a6l
46’
u6b
4sy
468
469
uvo
471
472
413
4v4
4718
476
477
4y8
479
480
4y
482
483
usy
48s
486
"3
488
489
490
u91
492
493
494
49%
496
497
498
499
500
501
5a2
503
504
sas
506
587
sas
$09
510
S11
512

[« Xe 2 2] o000 laNaNeNgl

oOn

o0

(2 N2 ¥ 2] 3000

000

VYBsY(1J)
VYTaY(1JP)

CONC(1J)x@, INDICATES NOTHING HA§ BEEN SET IN THE
ZONE YET

CoONC(IJ)ma,

LOOP OVER ALL {eD ZONES

DO 280 K=2,1ISUB

SEE IF ZONE COULD NOT POSSIBLY FALL WITHIN THE YAQUI ZONE

RYRTIVXRAVXR$(VYTeREZYB) ne2

RVRBeVXR&#VXR4 (VYBwREZYB) x4 2
RFIRERXFIRE(Kel)#n2
IF(RFIRE,GY ,RVRY, AND,RFIRE,GT ,RVRB) 6O TO 280
RVLTaVXLaVXL+(VYTmREZYB)&%2
RYLBRVXLAVXL¢(VYBeREZYD)*42

RFIRE=aXFIRE(K) x%2
IF(RFIRE, LT, RVLT,AND,RFIRE.LT,RVLB) GO TO 288

LOOP OVER ANGULAR INCREMENTS

THETAZ=2,
DNTH=180,/FLOAT(NTH)

DO 279 ITsy,NTH
THETA{BTHETA2
THETARRTHETA24DNTH
CTHETA® S (THETAL+THETA2)
SINT#SDG(CTHETA)
COSTHCDG(CTHETA)

LOOP DVER RADTIAL INCREMENTS

R2EXPIRE(Kw1)
DRE(XFIRE(K)®R2)/FLOAY(NRAD)
D0 242 IR=i{,NRAD

RiwR2

ReZBR2+0R

CRE,S*(R§+RA)

XCEN=CR&SINT

SEE IF THE X«COORDINATE OF THE CENYER OF THE LAGRANGIAN
PIECE LIES IN THE YAQUI CELL OF INTEREST

IPCXCEN,LT VXL OR,XCEN,GTVXR) GO TO 26¢
YES, CHECK THE YeCOORDINATE

YCENSCR#COST+REZYD
IF(YCEN,LT,VYB,OR,YCEN,GT,VYT) GO TO 260

CONSIDER THE PIECE IN THE YAQUI CELL, SEE IF ANY PIECES
HAYE PREVIOUSLY BEEN FOUND,



513
S14
S8
$16
$17
518
519
520
521
822
%523
824
525
526
s27
528
$29
530
53t
532
333
534
S35
836
$37
538
39
549
8§43
542
543
544
5495
S46
s47
548
549
s5e
5S4
552
S$8%
584
555
556
557
558
5%9
S60
5614
S62
$6%
564
565
S66
567
568
569

o000 aO0O0n o0

(s X2 N g]

o0 Oo0n

OO

ase

260
279
280
290

b 11

IF(CONC(1J),NE,B,) GO TD a5@
NO, INITIALIZE,

RO(1J)mO,
uelJd)sa,
V(1J)s@,
$1E(1J)=g,
CONTINUVE

COMPUTE THE MASS OF THE PIECE, ACCUMULATE THE VDLUME
IN CONC,

VOLaTHIRD* (COG(THETAL)wCDG(THETAZ) I n{R2843aR12n])
CONC(IJINCONC(IJ)eVOL
XMASSsVOL#RHOF IR(K)

COMPUTE THE VELOCITIES OF THE PIECE

RATIOR(CReXFIRE(K®1))/(XFIRE(K)=XFIRE(Kwl))
ROOTRUFIRECKe1)+RATIO= (UFIRE(K)@UFIRE(Ku{))
XDOTaRDOTASINTY
YDOT=RDOT*COSY

DEPOSIT MASS,MOMENTUM,AND ENERGY IN THE YAQUI ZONE

UCTJInUCTII)*XDOTHXMASS
V(IS wV(IJY¢YDOTAXMASS
SIECIIYSSIECIJIGENIRELK)#XMASS
ROCIJImROCTJ)I+XMASS
CONTINVE

CONTINUE

CONYINUE

IJmlJeNQ

1JPs1JPeNQ

CONTINUE

CALL LOOP

CONTINUE

CALL DONE

LOOP OVER ALL CELLS AND CHECK FOR FIREBALL CELLS

CALL STARY

00 ¥90 Jw2,JP|

00 382 Isi,IBAR
IF(CONC(1J),EQ.@,) GO TO 378

FIREBALL CELL FOUND, SEE IF @78 VOLUME IS VERY FAR OFF,

IPJalJeNQ
VOLS,S*(Y(IJP)mY(IJ))I#(X(IPJ)an2eX([J)nwn2)
RERROR!(CDNC(IQ)'VOL)/VOL
IFCABS(RERROR),LT,.01) GO TO 370

ERROR IS LARGE, INFORM THE UGER AND CONSIDER CELL AS
FIREBALL BOUNDARY CELL,
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s7e
571
572
573
874
575
5§76
s77
578
579
L1
s81
582
583
584
585
586
587
588
589
5908
591
592
$93
594
598
$96
597
598
%99
600
6014
602
603
624
60%
6026
627
608
629
610
611
612
613
614
61%
616
617
618
619
628
621
622
623
624
623
626

(2 Xz Xal (s X2 X2] om0 oo (2 ¥s X2 Kg)

OO0

o000

DO 310 IPXmb,1FD,6
310 WRITE(IPX,560) 1,J,RERROR

USE VALUES FROM NEIGHBORING CELL FOR DETERMINING
CONTRIBUTION OP PARY OF CELL OUTSIDE OF THE FIREBALL

IF(CONC(IPJ) NE,B,) GO TO 320
USE CELL TO RIGHT

INDEXwIPY
GO TO 3490
328 CONTINUE
IF(CONC(IJP)(NE,®,) GO TO 330

USE CELL ABOVE

INDEX=IJP
GO YO 3402
330 CONTINUE
IFC(CONCCIJM) ,NE,@,) GO YO 34@

USE CELL BELOW

INDEX®TJM
GO 1O 360
343 CONTINUE
1PJPEIJIP+NG ,
IP(CONC(IPJP) NE,B,) GO TO 350

USE CELL YO UPPER RIGHT

INDEX®IPJP
GO TO 362
358 CONTINUE
IPJMalJIMeNG _
IF(CONC(IPJM) NE.@,) CALL UNCLE(},6HMSHMKR,5B,
1 S@NERROR IN PROCESSING GELL WITH LARGE RELATIVE ERROR)

USE CELL TO LOWER RIGHT

INDEX=IPJM
360 CONTINUE

ADD IN CONTRIBUTION FROM PART OF CELL OUTSIDE OF THE FIREBALL

DvavOL=CONC(I.)
DMgDVRROD{ INDEX)
RO(1J)sRO(1J)+DM
SIECIJISSIECIJI¢DMASTIECINDEX)

370 CONTINUE
IJs1JeNG
1JPslJPeNO
TJMgIIMeNG

3180 CONTINUE
CALL LOOP

390 CONTINUE
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628
629
630
631
632
633
634
639
636
637
638
619
640
64t
642
643
644
645
646
647
648
649
658
651
652
653
654
655
656
687
658
659
660
661
662
663
664
665
666
667
668
669
670
671
e72
673
674
6758
676
677
678
679
6808
681
682
683

(2 XaNaXsl oNnn (s RaXe Na Ny

00

(s Xz XsRekel

480

410

420

438
440

ALL PIREBALL CELLS ARE NOW COMPLETELY DEFINED,
GO BACK AND DEFINE THE VELOCITIES, STORE THEM
TEMPORARILY IN yG,VG,

CALL START

DO 440 Jm2,JPy
DO 430 Imi,IBAR
UG(1J)=@,
VG(1J)ag,
IPJ3IJ¢NG

SEE IF THE CURRENT CELL I% A FIREBALL CELL
IF(CONC(IJ),EQ,B,) 6O TO 420
YES, ALL NEIGHBORING CELLS OF THE LOWER LEFTHAND VERTEX

MUST ALSO BE FIREBALL CELLS OR VELOCITY I8 SET 70 ZERO,

IF(1,EQ,1) GO TO 4@@

IMIsTJeNO
IFCCONC(IMJ),EQ,8,) GO TO 428
IMJIMg T JMaNQ

IF(CONC(IMIM) (E,B,) GO TO 420
CONTINUE

IF(CONCCIJIM),2G,0,) GO TO 420
ALL NEIGHBORS ARE FIREBALL CELLS, DIVIDE UP THE MOMENTUM,

XMASSaRO(IJ)+RO(IIM)
UGCIJIsUCTIJ)YSUCTIIM)
VG(IJ)sV(IJI+V(IIM)
IF(1,EQ,8) GO TO 410
IMJnIJaNQ

IMIMe I IMeNG
XMASSRXMASS+ROCIMII+RACIMIM)
UB(IJIRUGIIJYeUCIMNIICU(IMIM)
VG(IJ)mVG(IJ)eV(IMI)SV{IMIM)
CONTINUE

UG(IJ)mUGLLIJ)/XMASS
VG(IJ)sVB(IJ)}/XMASS

CONTINUE

IJalJeND

I1JPsIJPONG

IJMeIJM+NQ

CONTINUE

CALL LoOOP

CONTINUE

CALL DONE

NOW WE HAVE VERTEX VELOCITIES IN UG,VG, STQORE THEM IN U,V
AND CONVERT MASSES TO DENSITIES AND INTERNAL ENERGIES
TO SPECIFIC INTERNAL ENERGIES,

CALL STARTY
DO 470 Jm2,JPy
DO 463 Imi,IBAR
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684
685
686
687
688
689
690
691
692
693
694
69%
696
697
698
699
708
781
702
7083
704
708
706
707
708
7089
718
711
712
713
714
718
716
717
718
719
720
121
722
723
724
72%
726
727
728
729
730
7314
732
733
734
738
136
737
738
739
740

o000 aOn s EeXeNeXsl

ooOn

[+ X2 N2

459

469
470

L}.1]

490

Seo

510

S5e0

IFCCONCCIJ) EQ,@.) GO TO 450
UCTIJYRUGLLY)

V(IJIRVE(IJ)

IPJ:;J+N0
VOLW,S#(Y(TJIP)wY (T J)I*(X(IPJI)kn2eX(IJ)A%2)
SIE(IJ)=SIE(IJI/ROCLY)
ROCIJIRROCIJI /VOL

CONTINUE

1Ja1J+NQ

1JPalJP+NG

CONTINUE

CALL LOOP

CONTINUE

CALL DONE

SET CONCENTRATIONS, CONCJai, INDICATES METHANE,CONCJ=A, IS AIR,
EVERYTHING WITH SIE,GE,{,E10 IS CONSIDERED METHANE, ALL ELSE
IS AIR,

CALL STARTY
SET THE BOTTOM FICTIYIOUS ROW

DO 480 Imxi,IP
CONC(IJM)=D,
IJMaIJMeNG
CONTINUE

SET THE REAL ROWS AND THE RIGHT FICTITIOUS COLUMN

DO 500 J=2,JPt

DO 490 Is=i,IP|

CONC(1J)s=8,

IFCSIE(IJ) GE L1, E1B,AND, I NE,IP1) CONC(IJ)m},
1Js1J+NQ

CONTINUE

catL LoopP

CONTINVE

SET THE TOP FICTITIOUS ROW

D0 Si@ 1=y, 1Pt
CONC(1J)we,
1Jn1J+NO
CONTINUE

CALL DONE

ZERO OUT U AND V IN THE BOTTOM FICTITIOUS ROW

CALL STARTY

DO %20 I=i, 1P
U(IJM)Ing,
V({IJM)sa,
TJMeIJMeNG
CONTINUE

CALL DONE
RETURN



741
742
743
744
748
T46
747
748
749
758
751
752

538 CONTINUE
CALL UNCLEC4, 6HMBHMKR, 34, 34HMESH NAMELIST INITIALIZATION ERROR)

540 FORMAT(/1H ,34HFIREBALL INPUT WILL BE FROM FILE 3)

558 FORMATCIH /{H ,28HALL FIREBALL INPUT DATA READ/LH )

568 FORMAT(IH ,SHCELL ,215,32H HAS A RELATIVE VOLUME ERROR OF ,{PE12,$
1 »1H,,2X,46HIT WILL BE TREATED AS A FIREBALL BOUNDARY CELL)

S70 FORMAT(§H{,22HMESHMKR FIREBALL INPUT//1H ,13X1HU, 19X{HE, 1BX3IHRHO,
1 LTXLHX, 19XINP, { TXAHPRHO/ 1H )

580 FORMAT(SE1S,0)

5900 FORMAT(IH ,1P6E19,7)
END

RO RO PN SRR TS U P PR e e e PR N TN RO R TP P PPN RN RN RN PP P RERR O NRPPUOPrIPRO RN ARNOEIPRS

OB~ B EWGIN —

DO ICD

SUBROUTINE MTHANE
ROUTINE TO CALCULATE THE FACTOR GAMMAel FOR METHANE
UNITS ARE ALL CGS

ORIGINALLY OBTAINED FROM THE AIR FORCE WEAPONS LAB
MODIFIED BY J,L,NORTON,LASL Tw3,1974

COMMON/EQNST/RMO, E)GMONE

DIMENSION A(8)

DATYA A/3,21782Ew],n]1,56848E"4,w8,78899Ew2,1,25271E=3,1,46612E=2,

t w{,72U46PEwb,7,72322Ewl,=8,63413Ewb/

UsExl Eeid

ReALOG(RHO)
GMONEIACL1)Y4RA(AC2)PURCACUISURCACOI+A(BINUYII+UNCA(TI+UR(A(S)+A(T)
1 U))

RETURN

END

LLLEA LI P LY LA DAL d 22 R Addd LTI A Il L LAl il il Ll d Ll LIl Rl d 20l dd bl lldd

OB NT AW

OO MNOO

SUBROUTINE NAMLST(TABLE,IF,lEFLAG)

ROUTINE TO REPLACE COMPILER/SYSTEM DEPENDENT NAMELIST INPUT,
HERE, AN ATTEMPT HKAS BEEN MADE TO ELIMINATE AS MANY
COMPILERw AND/OR SYSTEMeDEPENDENT FEATURES A8 POSSIBLE, THOSE
STILL REMAINING ARE BOOLEAN ALGEBRA,63 BIT WORD ASSUMPTION,
INLINE SHMIFT FUNCTION (CAN BE REPLACED BY ASSEMBLY=LANGUAGE
FUNCTION IF IT IS TYPED INTEGER),AND TWO ASSEMBLY=|ANGUAGE
ROUTINES TO FETCH AND STORE WORDS FROM AND INTO ABSOLUTE
MEMORY (OCATYIONS,

TABLE = NAMELISY DATA TABLE
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39
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41
42
43
44
45
ue
47
48
49
5@
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52
53
54
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60
64
62
63
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65
66
67
68
69
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IF « INPUT FILESEY

IEFLAG = ERROR FLAG

e 0 = NO ERROR

e =y » ENDasOFwPILE ON FILESET IF

e N (NE,@ OR «1) = ERROR EXIT
(ERROR MESSAGE WILL BE PRINTED BY MESSOT)
(IF LT,B,EOF ALSO OCCURRED)

LIMITATIONS « CURRENTLY,ONLY SMALL CORE VARIABLES MAY BE READ,
ARRAYS OF UP TO FOUR SUBSCRIPTS CAN BE INPUT ALTHOUGH MANY
COMPILERS CAN HANDLE A MAXIMUM OF ONLY THREE SUBSCRIPTS,

INPUT RULES = DATA

MAY BE INPUT IN ANY OF THREE GENERAL FORMS we
veD{

A.Dl,Da'...'DN

ACSUBI®DYL,02s 4449 0ON

WHERE Vv I8 A NONeSUBSCRIPTED VARIABLE,
A IS AN ARRAY,
SUB REPRESENTS FROM § TO 4 SUBSCRIPTS (INTEGER CONBTANT)
AND DN REPRESENTS A DATA ELEMENT,
THE DATA ELEMENTS MAY BE OF A NUMBER OF TYPES ee

INTEGER »
REAL -

-
COMPLEX =
OOUBLE =
LOGICAL =
HOLLERITH

BASE 18 (EXAMPLE,»13569)

BASE & (FOLLOW CONSTANT WITH B) (7765%58)
FIXED (13,25}

FLOATING (3,265E29)

(#13,59:3,14E=7)
3,14159265358979523846D3
.TRUE.o.FALSE.'.T...F.

w LEFTeJUSTYIFIED,BLANK=FILL (SHTHING)

o LEFT=JUSTIFIED,ZEROeFILL (3LOUT)

« RIGHToJUBTIFIED,ZEROwFILL (4RWORD)

MULTIPLIERS ARE ALLOWED,BUT ONLY FOR ONE ELEMENY AT A TIME,
FOR EXAMPLE,5%23,6%15,3,214=27,3E7,5¢UHTEST ARE ALL
LEGAL, 6%(13,,21,7) WOULD WORK,BUT ONLY BECAUSE THME
QUANTITY INSIDE THE PARENTHESES IS INTERPRETED A8 A
SINGLE COMPLEX CONSYANT, 22#(1,2,3,4,5,6) WOULD BE
FLAGGED AS AN ERROR, Swi3HABCDEFGHIJKLM 18 ALSO ILLEGAL
AS THE CONSTANT IS MORE THAN ONE WORD LONG,

INTEGERS WITH MORE THAN $4 DIGITS AND REAL CONSTANTS OF

MORE THAN

14 DIGITS NOT INODICATED AS DOUBLE PRECISION

ARE ILLEGAL, FOR EXAMPLE,PI=3,1415926535897932 1S WRONG
BUT PIa3 141592653%5897932D0 I8 0,K,

ARNAR RN AR R AR RN R R G AR AR NN R RN A RAR R AR IR ARRA R KRR ERANC AN ERNO N AR AR AERR
NOTE CAREFULLY » NO CONVERSIONS OF DATA TYPE ARE MADE, THIS GJIVES
ONE THE CAPABILITY OF STORING REAL CONSYANTS INTO INTEGER
VARIABLES,FOR EXAMPLE, HOWEVER,IF ONE FORGETS TO PUNCH A

DECIMAL POINT (X=S5),THE CONSTANT WILL BE STORED A8 AN

INTEGER,

AARRRKRANRNNBRARKARRRRARRARNRRRARRARRRRRARRARRRRARIRARRAA AR AANARRRRAAR

OTHER CONVENTIONS AND CAPABILITIES ARE AS FOLLOWS ==
ANY CARD WITH €S IN CCye2 WILL BE PRINTED OUT AND IGNORED,
ANY CARD WITH PS IN CCiw2 WILL TURN ON A PRINT SW]TCH AND

EACH CARD

OF THE NAMELIST INPUT RECORD (UP TO THE NEXT $)

WILL BE PRINTED BEFORE PROCESSING,
AN ISOLAYED = 18 ILLEGAL, =Eme§ , ED, wDae, DB, .QYRUEl'cr‘LSIC




70
71
72
73
74
14
76
77
78
79
82
81
82
83
a4
a5
86
87
a8
a9
90
91
92
93
94
9S
96

98

99
100
184
102
{e3
ted
105
106
107
108
189
110
114
112
113
114
115
116
117
118
119
120
1214
122
123
124
128
126
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AANR
EXAM

s Kalg)

OO OANONODOITTOOOD

AND o FALSE.2,TRUE, , =Btw@B, A MINUS SIGN IN FRONT OF AN
OCTAL CONSTANT CAUSES THE CONSTANT TO BE COMPLEMENTED,
A MINUS SIGN IN FRONT OF A HOLLERITH CONSTANT 18 IGNORED,

AN R HOLLERITH CONSTANT CANNOT BE MORE THAN {0 CHARACTERS
LONG,

THE TERMINATION $ MUST NOT OCCUR IN CC1 OR 2, IF IT OCCURS
IN CC1,17 WILL BE IGNORED, AN ERROR WILL BE RETURNED IF
IT 18 IN CC2,

A NAMELIST RECORD MAY BE OF ANY LENGTH, BLANKS ARE SIGNIFICANT
AND MAY DCCUR ONLY AROUND NONwNUMERIC CHARACTERS OTHER
THAN EXPONENTS, FOR EXAMPLE,LEGAL BLANKS ARE X » S,
Y ®= 10,3, L& ,JTRUE,, C & € 8, , 6, ), Ine 13,
ILLEGAL BLANKS WOULD INCLUDE XxS, E 6, L& , T ,yY3, 5 ,
THE NAMELIST RECORD 1§ TREATED AS ONE LONG STRING OF
CHARACTERS,ALL 80 CHARACTERS OF EACHM CARD BEING SCANNED,
EXCEPT THAT €C2 OF EACH CARD MAY NOY BE A 8 UNLESS IT IS
PARY OF A HOLLERITH FIELD,

BECAUSE OF THE UNLIMITED LENGTH OF A NAMELIST RECORD,A
HOLLERITH CONSTANT MAY 8E OF UNLIMITED LENGTH,

BECAUSE TYPE 1S NOY CHECKED,STORING A DOUBLE=PRECISION
CONSTANY INTO A SINGLEwPRECISION VARIABLE WILL CLOBBER
THE FOLLOWING LOCATION, (X=5,D WILL STORE A ZERO INTO
THE LOCATION FOLLOWING X ASSUMING X IS NOY DOUBLE OR
COMPLEX), A SIMILAR WARNING CAN BE GIVEN FOR Xm(1,,2,),

AREANRRRSRRRRERNRR R RN R AR R ANA RN RN RAR NG AR AN R AN R RN AR AN RN AARR AR NN
PLE OF USAGE »

SUPPOSE ONE WISHED YO REPLACE THE STATEMENTS

DIMENSTION A(20),B(5,3),%X(8,13,15)
NAMELIST/CARDN/I,J,K,A,8,X
READ(S5,CARDN)

WITH SYSTEMeINDEPENDENT INPUT, FURTHERMORE,SUPPOSE ONE WISHED
TO HAVE PS AND C$S CARDS COME QUY ON BOTH PAPER AND FILM
AND ERROR MESSAGES COME QUT ON FILE S9,THEN ONE WOULD
NEED THE FOLLOWING o e

DIMENSION AC20),B(5,3),X(5:10415),1TABC2),TABLE(3,T)
SET UP FILE TABLE FOR MESSAGES

DATA ITAB/3LOUT,4LFILM/,JTAB/S59/
CALL NAMPRT(2,17AB)
CALL ERRPRY({1,JTAB)}

DEFINE THE NAMELISY TABLE, IF THERE ARE TO BE N UNIQUE
INPUY VARIABLE NAMES,THEN 3a(Né¢i) TABLE LOCATIONS
ARE NEEDED, THUS,FOR SIX VARJABLES,3#7 [OCATIONS
MUST BE SEY ASIDE, THE THIRD ARGUMENY 18 TKE
SECOND SUBSCRIPT OF TABLE, IF ANY ERRORS OCCUR IN
SUBSEQUENT CALLS TO TABSET,TRANSFER WILL BCCUR TO
THE STATEMENT NO, ASSIGNED TO IERRYT, THIS ELIMINATES
FRROR CHECKING AFTER EACH CALL TO TABSET, IEFLAG CAN
THEN BE EXAMINED YO DETERMINE WHAT TYPE OF ERROR
OCCURRED,
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138§
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144
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149
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149
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151
152
153
154
155
156
157
138
189
160
161
162
163
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165
166
167
168
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171
172
173
174
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184
182
183
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o000

ASSIGN 999 TO IERRT
CALL TABDEF(TABLE,SHCARDN,7,IERRT)

ENTER EACH VARYABLE INTO THE TASBLE, IF THERE I8 SOME
ERROR, IEFLAG 18 RETURNED NON«ZERO,

CALL TYABSET(TABLE,1MI,1,IEFLAG,0,0,0,08)
(THE @ DENOTES A NONeSUBSCRIPTED VARIABLE)
CALL YABSET(TABLE,{HJ,J,1EFLAG,0,0,@,0)
CALL TABSET(TABLE,1MK,K,JEFLAG,2,2,8,0)
CALL TABSET(TABLE,§{HA,A,1EFLAG,},0,0,0)

(THE { DENOTES A SUBSCRIPTED VARIABLE BUT THE SUBSCRIPT
NEED NOT BE GIVEN FOR A SINGLY=SUBSCRIPTED VARIABLE)

CALL YABSET(TABLE,1KHB,8,JEFLAG,2,5,0,@)

(THE VARIABLE 1§ DOUBLY=SUBSCRIPTED BUT ONLY THE FIRST
SUBSCRIPT 'NEED BE GIVEN)

CALL TABSET(TABLE,{HX,X,1EFLAG,3,5%,10,8)

(THE VARIABLE I8 TRIPLYeSUBSCRIPTED BUT ONLY THE FIRST
TWO SUBSCRIPTS NEED BE GIVEN)

NOTE THAT TABSEY 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 NAMELIST CARD, IF IEFLAG RETURNS B,ALL WAS OK,

IF IEFLAG RETURNS wi,A NORMAL EOF WAS ENCOYNTERED,
FOR ALL OTHER VALUES OF IEFLAG,AN ERROR OCCURRED,
1F IEFLAG,LY,08,AN EOF ALSO OCCURRED,

CALL NAMLST(TABLE,S, IEFLAG)

(S IS THE INPUT FILE NO,)

IF(IEFLAG,EQ,Q) GO TO0 19
IFCIEPLAG.EQ,(=1)) GO TO 20

A NAMEL 18T ERROR OCCURRED
STOP 7
A NAMELIST TABLE INITIALIZATION ERROR OCCURRED

999 CONTINUE

AN EOF OCCURRED

29 CONTINUE
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185
186
187
188
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1914
192
193
194
19%
196
197
198
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204
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213
214
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OO TOAICITONCION

[a Mol (s Xy Nalel [a X2 Nal [ Xa Rl o0 o000 o000

10

NORMAL EXIT

s NaXal

12 CONTINUE

s 8 0
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WRITTEN BY J,L.NORTON,LASL Te3,1974
THIS VERSION RUNS ON A CDC 6608 OR 7608 USING THE RUN COMPILER

DIMENSION TABLE(3,1).1DSTR(80)

INTEGER TABLE,AND,OR,COMP,SHIFT

LOGICAL LISY,CMPLEX,DIM,DELIM,FIX,MULT,CFRST,HOLLER,DOBLE
LOGICAL SAVE)FIRST,DONE,EXPN,PERIOD,LCONT,LEONF,CDONE,CPFND
COMMON/ARRCON/ICHAR(8@),ISUB, ITEST,NSUB,NSUBY(4), IENTRY, ISBSPT,
{ CREAL,CIMAG,CMPLEX,DIM, MULTSV, TVSUM,MULT,LIST,MHOLLER,DOBLE
COMMON/ERRORC/IERRT

COMMON/CSHIFT/XLEFT,XRIGHT, XDUM

DOUBLE PRECYSION DB,DBP,DCONST,DYEMP,DZERD
EGUIVALENCE(DB,CREAL)

EQUIVALENCE(CIVSUM, XSUM)

DATA LCONT,LCONF/,TRUE,, FALSE,/

DATA IAF,JAL/iRA, 1R/

DAYA INF,INL/1RG, 3RS/

DAYA DCONSY/{2,,0,/,DZERD/Q,,0,/

DATA TEMIN, IEMAX/w294,322/

OATA NDSP,NODP/t4, 28/

DATA INAME/a/

LIST » IF TRUE,EACH NAMELIST CARD INPUT WILL BE LISTED
LISTs,FALSE,

BEGINNING OF CODE FOR PROCESSING A NAMELIST RECORD
CONTINUE

RESET THE ERROR FLAG

TEFLAGSD

READ A CARD

CALL READIT(IF,TEFLAG)

IF AN ENDeOFwmFILE WAS ENCOUNTERED,QUIT

IFCIEFLAG,LT,@) RETURN

I8UB 15 THE POINTER TO THE COLUMN BEING PROCESSED OF THE CARD
LAST READ, BEGIN LOOKING AT CCe2,

IsuB=e
IF CC2 IS NOT A DOLLAR,IGNQORE THE CARD AND GQ BACK ANO READ
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244
242
eus
244
2048%
246
247
248
249
%0
251
2s2
253
2%4
235
2%6
2s7
2%8
259
260
261
262
263
264
265
266
267
268
269
278
271
272
273
274
275
276
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279
280
281
282
283
284
285
286
as?
288
289
299
2914
292
293
294
29%
296
297

o0 o3 OO0

OO0 OO0 [z X2 Ko oo OO OD o300 (s RaXal

o (2 X2 N2l X2 R3]

20

3@

49

ANOTHER ONE
IFC(ICHAR(2) (NE,1HS) GO TO @
CC2 WAS A DOLLAR, IF CCY IS A wPe,TURN ON THE LIST FLAG,
IF(ICHARC 1) EQ. §HPY LISTw,TRUE,
IF CCy IS A C,PRINT THE CARD AND GO READ ANOTHER
IFCICHAR(L) NEL{HC) GO TO 20
CALL MESSOT(!)
6o 10 {0
CARD 18 TO BE PROCESSED,
CONTINUE
IVNUM I8 THE NO, OF CHARACTERS READ IN THE CURRENT STRING
IVNUM=@
ﬂﬁ****ik*R**ﬁ*t*QiQtittttttﬁtttt*ﬁ**tt*tt*tt**ttﬁﬂtttt****ii*t***t
DECODE THE NAMELIST NAME
*ttttttﬁithtﬂﬁttlt**t'ﬁttk*tt*taﬁ*ﬁtti*t*tttt**tﬁt*ttittiﬁttkt***ﬁ
CONTINUE
GO TO THE NEXT COLUMN
ISUBRISUB+1
ITEST 1S THE CHARACTER IN CC ISUB,LEFT=JUSTIFIED,BLANK FILL
ITESTRICHAR(CISUB)
CHECK FOR A BLANK
IFCITESTEQ,1H ) GO TO 70
NO, UP THE CHARACTER COUNT, IF MORE YHAN $IX,FATAL ERROR,
IVNUMRIVNUMe S
IFCIVNUM,LE, 6) GO TO 40
CALL MESSOT(2)
TEFLAGR2
RETURN
CONTINUE
ITEMP 18 THE CHARACTER IN CC ISUB,RIGHTJUSTIFIED,ZERO FILL
ITEMPRANDCSHIFTCITEST,»54),778)
CHECK FOR THE FIRST CHARACTER OF THE STRING

IF(IVNUM,GT,1) GO TO SO
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327
328
329
338
334
332
333
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336
337
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340
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s42
343
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350
3854
352
33
384
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60

70

8@

YES, IF NONeALPHABETIC,FATAL ERROR,

IFCITEMP,GE,IAF AND ITEMP ,LE, 1AL) GO TO 6@
CALL MESSOT(23)

TEFLAGE23

RETURN

CONTINUE

IF ANY CHARACTER 18 NOT A LETTER OR A NUMBER,FATAL ERROR,

IF((ITEMP.GK.!NF:AND.IYE"P.LE.INL).OR.(ITEMP.GE.IAF.AND.ITEMP.LE.
1 IALY) GO TO e@

CALL MESSOT(24)

IEFLAG=24

RETURN

CONTINYE

STORE THE CHARACTER AND GO LOOK AT THE NEXT

IDSTRCIVNUM)=ITESY
GO 10 30

A BLANK CHARACTER HAS BEEN FOUND

CONTINUE

IF IT 18 THE FIRST CHARACTER AFTER THE $,FATAL ERROR
IFCIVNUM,GT,B) GO TO 80

CALL MESS80T(11)

IEFLAGHYY

RETURN

CONTINUE

GO PUT THE STRING INTO ONE WORD (INAME),LEFT=JUSTIFIED,BLANK FILL

CALL MASHM(IDSTR, JVNUM, INAME, IERLAG)
IFCIEFLAG,NE,B) RETURN

SEE IF IT MATCHES THE NAME IN THE NAMELIST TABLE, IF NOT,GO BACK
AND READ THE NEXT CARD,

IF(TABLE(1,1),NE,INAME) GO TO 10

NAME MATCHES, INE IS THE NUMBER OF VARIABIES REPRESENTED IN THE
TABLE ¢}, DELIMS FALSE, INDXCAYES THAT A DELIMITER (, OR 8)
18 NOT EXPECTED AS YTHE NEXT CHARACTER, FIRST=,TRUE, INDICATES
THAT A VARJABLE NAME MUST BE FOUND BEFORE A CONSTANT,

INEnTABLE(3,1)¢1

DELIMw, FALSE,

FIRSTm,TRUE,

LIST THE CARD IF THE FLAG 1S ON

IPCLIST) CALL MESSOT(1)
GO0 10 109
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MAIN LOOP FOR DECODING VARIABLE NAMES AND CONSTANTS
ARARRRRRAARARRRA RN R KRR RRR AR RN AR R RN NI R R AR RN RAR AR KRR R AR AR ANR R AR AR
CONTINUE

ONE VARIABLE NAME AND CONSTANT HAVE ALREADY BEEN PROCESSED,
EITHER A VARIABLE OR A CONSTANY CAN OCCUR NEXT,

FIRST=x,FALSE,

CE I Y Y Ty LR T P YTy e P L e PR LY R SRR AR LY YL LR Y I R Y )

SUBLOOP TO DETERMINE WHETHER NEXT STRING IS VARIABLE NAME OR
CONSTANY

(2 AL LA I L4 I T 1A DLl d I Al i ddl i idldll l il ldl Ll il ldd

CONTINUE

NXTCOL PUTS THE CONTENTS OF THE NEXT CARD COLUMN INTO ITEST,ALSO
UPDATING 18UB, IF NECESSARY,ANOTHER CARD I8 READ AND ERROR
CHECKS ARE PERFORMED,

CALL NXTCOLCIF,IEFLAG)

IF ANY ERRORS,QUIT RIGHT MERE

IF(IEFLAG,NE,@) RETURN

NO ERRORS, SEE IF NEXT CHARACTER IS A BLANK, IF IT 8,60 ON TO
THE NEXT COLUMN,

IF(ITESTEQ,1H ) GO TO j0@

NOT A BLANK, SEE IF IT IS A DOLLAR, IF 80O,WE ARE ALl DONE,
IF(ITEST,EQ,1HS) RETURN

NOT A DOLLAR, SEE IF A DELIMITER IS EXPECTED,
IF(,NOT,DELIM) GO TO {18

YES, IF CHARACTER 1S NOT A COMMA,FATAL ERROR,
IFCITESTNE,tH,) GO TO 260

CHARACTER I8 A COMMA, REMOVE DELIMITER FLAG AND GO EXAMINE
THE NEXT COLUMN,

DELIM=,FALSE,

G0 10 9@

CONTINUE

SEE IF CHARACTER I8 ALPHABETIC

ITEMPRAND (SHIPT(TITEST,=S4),778)
IFCITEMP,GE, TAF,AND,ITEMP,LE,JAL) GO TO 130
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130

140

150

NO, IF A NAME I3 EXPECYED,FATAL ERROR,
IF(FIRST) GO T0 120

A NAME 18 NOT NECESSARILY EXPECTED, LEGAL CHARACTERS ARE NUMBERS,
4¢®9asOR (., IF NONE OF YHESE,FATAL ERROR, IF ONE OF THESE,
PROCEED TO SECTJON WMICH DECODES CONSTANTS,

IF(ITEMP,GE,INF,AND, ITEMP ,LE,INL) GO TO uga

IF(ITEST.EQ,1H+ ,OR, ITESY EQ, {He ,OR, ITEST BQ, 1M, ,OR, ITEST,EQ, 1H()
{ GO 10 40D

CONTINVE

CALL MESSOT(13)

IEFLAGS13

RETURN

.--..-qu-..v.n.v.".!tvt'itoooovocl!Q'-’..."!-O'u---.-.-Q-vvwveu

SUBLOOP TO DECODE VARIABLE NAMES

'..'.'-'.'.'..."'."'I.R-'.9-0-!!,"F"’..---.OUQOQ-!-Q'-...Q.'.-

CONTINUE
STORE THE FIRST CHARACTER

IVNUMs
IDSTR(1)ZITESTY

S0 040008033 223222 X R Ry Xy L Y Y Ry R R Y Y R R R RN R AR Ty

SUBLOOP TO GET CHARACTERS QF VARIABLE NAME

AR AR AR AL X X AR R Y R Y R Y YRR R RN TR YT T T T X P PP

CONTINUE
GET THE NEXY CHARACTER AND CHECK FOR ERRORS

CALL NXTCOL(IF,lEFLAG)
IFCIEFLAG,NE,B) RETURN

SEE IF CHARACTER IS ALPHANUMERIC, IF NOT,ASSUME THAT THE END OF
THE NAME HAS BEEN REACHED,

ITEMPRAND(SHIFT(ITEST,=54),778)

TFCCITEMP ,GEL TAF ,AND ITEMP ,LE, TAL) ,OR, (ITEMP ,GE, INF, AND,ITEMP,LE,
1 INL)) GO TO 158

GO 10 170

CONTINUE

CHARACTER IS5 ALPHANUMERIC, SEE IF IT 18 NO, 7, IF $O,FATAL ERROR,
IFCIVNUM,GE,6) GO TO 16D

NOT CHARACTER 7, 8TORE AND GO ON TQ THE NEXT,

TVNUMBTVNUMs ¢

IDSTRCIVNUMYSITESY
60 T0 1490
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21
502
$83
504
5as
S@é
sa?
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160

1708

180

{190

208

CONTINUE

CALL MESSOT(Y)

IEFLACR)

RETURN

PIORIEIENIIIP IO PP PRI L PL PN FLTILTEIEEPPFIPEEIL LRIV LI T LSOO RE
CONTINUE

NAME HAS BEEN DECODED, PUT INTO ONE WORD,

CALL MASH(IDSTR, IVNUM, INAME, IEFLAG)
IFCIEFLAG,NE,0) RETURN

SCAN THE TABLE TO SEE IF IT IS A LEGAL VARIABLE, IF NOT,
FATAL ERROR,

00 §82 Ia2,INE

IFCINAME EQ,TABLE(1,1)) GO TQ 190
CALL MESSOT(4)

JEFLAG=Y

RETURN

LEGAL VARIABLE NAME HAS BEEN POUND, INITIALIZE FOR SUBSEQUENT
SCAN,

CONTINUE

FIRST HERE DENDTES THAT A CONSTANT HAS NOT YET BEEN FOUND FOR
THIS VARIABLE

FIRSTa, TRUE,

$ENTRY IS THE SECOND SUBSCRIPT OF THE TABLE ENTRY FOR THIS
VARIABLE

IENTRYsI

ISBSPT IS THE STORAGE OFFSET FOR THE VARIABLE, IF THE VARIABLE
1S LOCATED BEGINNING IN MEMORY LOCATION N,THEN THE NEXT
CONSTANT WILL BE STORED SYARTING IN LOCATION N+ISBSPY={,

1sBsPTsl

NSUBV(I) I8 THE VALUE OF THE [TH SUBSCRIPT

Do 200 1=%,4
NSUBV(I) =D

NSUB 18 THE NUMBER OF SUBSCRIPTS

NSUBEO

DIM 18 ,TRUE, IF THE VARIABLE IS DIMENSIONED
DIM= FALSE,




526
se7
928
59
530
$34
532
333
534
538
536
$37
538
539
sS40
sS4y
S42
543
S44
$us
S46
547
548
549
55@
5514
552
%53
$54
$5%
536
587
5%8
%9
560
561
562
563
S64
568
S66
567
368
569
570
874
572
573
$74
515
576
344
5§78
879
580
581
582

onon (e s Ns N Ra gl (¢ Xes XaRgl

(s K3 No Nel aoon

OO0 o0 00

(2 N3 E3]

2108

220

230

240

...-.Q.'.A-;-..-...-'."-.;'..;.""...’.-l..'..."'.......--'.--"‘
DETERMINE ANY SUBSCRIPTING INFORMATION

(LTI R 2T I L YT L L DR R L T e L T T T Y Ty L Py P gy
CONTINUE

CHECK THE FIRST CHARACTER AFTER THE VARIABLE NAME, IF 1T I8 AN
EQUALS,NO SUBSCRIPTING INFORMATION, PROCEED YO CONSYANY SCAN,
OTHER LEGAL CHARACTERS ARE BLANK AND LEFT PAREN, IF NEITHER
OF THESE,FATAL ERROR,

IFCITEST EQ,{H ) GO TO 228
IFCITESY,EQ ,iH() GO YD 232
IFCITEST EQ, 1K) GO TO 4p@@
CALL MESS0T(S)

TEFLAGSS

RETURN

CHARACTER WAS BLANK, FETCH NEXT COLUMN AND GCONTINUE,
CONTINUE

CALL NXTCOLCIF,IEFLAG)

IFCIEFLAG,NE,B) RETURN

GO YO 210

CHARACTER WAS LEFT PAREN, BEGIN SUBSCRIPY DECODING,
CONTINUE

INITIALIZE, IVSUM 1S THE CURRENT VALUE OF THE NUMBER BEING DECODED
AND IVSIGN I8 I7S SIGN (¢t OR =),

DIMm, TRUE,
NsSUBs!

IVNUM=20

IVSUMe@

IVSIGNs{

DELIMa,FALSE,

NOSGN IS THE NO, OF SIGNS ENCOUNTERED IN THE FIELD
NO3SGN=n@

+¢4 SUBLOOP TO DECODE A SUBSCRIPT

CONT INUE

GET YHE NEXT CHARACTER

CALL NXTCOL(IF,IEFLAG)
IFCIEFLAG,NE,Q) RETURN

SEE IF IT IS NUMERIC

ITEMPHAND(SHIFT(ITEST,»54),778)
IFCITEMP,GE INF,AND ITEMP LELINL) GO TO 250
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583
584
585
586
587
588
589
$90
591
592
593
594
59%
%96
597
598
599
600
601
602
603
604
685
606
807
608
629
610
61
612
613
614
618
616
617
618
619
620
62t
622
623
o624
625
626
827
628
629
632
634
632
633
634
33
636
637
638
639

amo e e Xal (2 X3 X 2l (s X2l o] [ X o)

OO0 (s X XeXg)

OO0

3000

250
260

270

280

299

lge

NO, CHECK FOR BLANK,
IFCITEST,EQ, 1K ) GO TO 310

NO, CHECK FOR COMMA,

IF(ITEST,EQ,1H,) GO TO 340

NO, CHECK FOR RIGMT PAREN,
IFCITEST,EQ,1H)) GO TO 368

CHECK FOR SIGN OF SUBSCRIPT

IFCITEST EQ,1H¢ ,OR,ITEST,EQ,1H=) GO TO 290
NONE OF THESE, FATAL ERROR,

CALL MESSOT(6)
IEFLAG=S
RETURN

CHARACTER WAS NUMERIC, SEE IF A DELIMITER WAS EXPECTED, IF IT WAS,
FATAL ERROR,

CONYINUE .
IF(,NOY,DELIM) GO TO 270
CONTINUE

CALL MESS0T(?)

1EFLAGs?Y

RETURN

CONTINUE

SEE IF 7:5 SUBSCRIPY IS TOO LONG, IF MORE THAN 5 DIGITS,FATAL
ERROR,

IF(IVNUM,LT,5) GO T0 28@
CALL MESSOT(4Y)
1EFLAGRY3

RETURN

CONTINUE

SUBSCRIPT I8 OK 80 FAR, UPDATE ITS VALUE AND CONTINUE,

IVNUMSIVNUMs
IVSUMSIVSUMA B¢ ITEMPRINF
GO TD 240

CONTINUE

A 8JGN HA8 BEEN FOUND, MAKE SURE THERE I8 ONLY ONE,

IF(NOSGN,EQ,8) GO TO 300
CALL MEBSOT(44)
IEFLAGHGY

RETURN

CONTINUE




649
641
642
643
644
645
646
647
648
649
650
651}
632
653
654
659
656
657
658
659
660
6614
662
663
664
665
666
667
668
669
670
671
672
673
674
67%
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
694
692
693
694
695
696

(2 X o]

(2 XsXal 300 o0 (2 ReRe] (2 Xa Xa Rl

o000

aooO0n (e Xa X o)

aAO0

310

320

330

340

350

SIGN I8 OK, UP THE COUNT,SET THE SIGN VARIABLE,AND CONTINUE SCAN,
NOSGNa{

IFCITEST,.EQ,3NHe) IVSIGNa={

G0 70 242

CONTINUE

CHARACTER I8 A BLANK, IF NO NUMBERS HAVE BEEN FOUND YET,GD ON TO
THE NEXT CHARACTER,

IFCIVNUM,EQ,8) 60 TO 240
BLANK CONSIDERED FIELD TERMINATOR, TURN ON THE DELIMITER SWITCH,

DEL IMs, TRUE,
CONTINUE

SUBSCRIPY DECODED, MAKE SURE THERE ARE NO MORE THAN 4,
IF(N§UB,GT,4) GO TO 330

SUBSCRIPT I8 OK, S8TORE THE SIGNED VALUED IN THE SUBSCRIPT ARRAY,
NSUBV(NSUB)=ISIGN(IVSUM, IVSIGN)

REZINITIALIZE AND 60 SEARCH FOR NEXT SUBSCRIPT

IVSuMe®

IVNYMe@

IVSIGNmY

NOSGN=0

NSUBENSUBet

G0 10 240

MORE THAN FOUR SUBSCRIPTS, FATAL ERROR,

CONTINUE

CALL MESSOT(14)

IEFLAG=1Y

RETURN

CONTINUE

COMMA ENCOUNTERED, $SEE IF A DELIMITER I8 EXPECTED,
IF(DELIM) GO TO 350

NO, SEE IF A FIELD HAS BEGUN, IF NOT,FATAL ERROR, IF SO0,CONSIDER
FIELD TERMINATED AND GO FINISH PROCESSING FOR THIS SUBSCRIPTY,

IF(IVNUM NE @) GO TO 320

CALL MESSOT(8)

IEFLAGES

RETURN

DELIMITER EXPECTED AND FOUND, TURN OFF FLAG AND CONTINUE SCAN,

CONTINVE
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697
698
699
700
143
702
703
704
TS
706
187
7088
729
710
11
712
713
714
718
716
TiY
718
749
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
73%
736
737
738
739
740
741
T4e
743
744
74%
746
147
748
749
750
751
752
753

2 XaXs¥al [s Ko Xy (s X2 X2 Xz

e Ka2aNal [a X o Nal (e NaXgl [« Xa X2

e NsXaNaXe e VYOO D

360

37e

380

390

429

DELIMa, FALSE,
GO Y0 240
CONTINUVE

RIGHT PAREN FOUND, TERMINATE SUBSCRIPT PROCESSING, CHECK IF PAREN
IS FIELD TERMINATOR,

IF(JVNUM/NE,@) GO TO 370
NO, CHECK FOR ISOLATED SIGN, IF 8O0,FATAL ERROR,

IF(NOSGN,EQ,) GO 1O 380
CALL MESSOT(30)
IEFLAGR3D

RETURN

CONTINUE

YES, STORE THE SUBSBCRIPT AND PRETEND LIKE ANOTHER IS 1O BE
DECODED,

NSUBV(NSUB)sISIGNC(IVSUM, IVSIGN)
NSUBWNSUB+ 1

FEIIRFTOR PO RE Pt PP P eI TH PP P PRI TEIEI PG IE2RI O 4Rt 04e
CONTINUE

LAST SUBSCRIPT COMPLETED, SEY NSUB TO THE ACTUAL NO, OF BUBSCRIPTS
NSUBsNSUBel

T Y R P Y P T L L e P R L IS S PR DALY SR LR AL DAL LT
CONTINUE

SCAN CHARACTERS UNTIL AN w 1§ FOUND, ONLY OTHER VALID CHARACTER
IS A BLANK,

CALL NXTCOL(IF,IEFLAG)
IF(IEPLAG,NE4D) RETURN
IF(ITEST,EQ,iN } GO TO 390
IFCITEBT EQ,1Hs) GO TO 429
CALL MESSOT(9)

IEFLAGRY

RETURN

ANRRARRRKRRANRRRRRRARRARRRAANRARRRARREARNR AN RARRRANRARRARRNACRRRNRA AR R

SECTION TO DECODE CONSTANTS
RN AN AR AT R AR R RARRA KRR R R AR R AR AR AN AR RARR AR AR R AR R R AR R kR R RAAAR

CONTINUE
REBET ALL FLAGS
CMPLEX » (TRUE, IF A COMPLEX CONSTANT I8 BEING DECODED

COONE e ,TRUE, IF THE SECOND HALF OF A COMPLEX CONSTANT HAS
BEEN DECODED BUT THE CLOSING PARENTHESIS HAS NOTY



754
7%%
756
787
7%8
789
7460
761
762
763
764
765
766
767
768
769
778
774
772
73
1AL
715
776
1
778
7719
782
781
782
783
784
748
786
787
788
789
790
794
792
793
794
79%
796
797
798
799
820
804
802
823
a8a4
a2s
8aé
s8a7
aos
809
L 3T

OO0

OO0 IANIDNIOND OO

(2 Xz Ne Xy Ral

o000

410

420

BEEN FOUND

CPFND » ,TRUE, IF THE CLOSING PARENTHESIS OF A COMPLEX CONSTANT
HAS BEEN FOUND

0B » STORAGE FOR DOUBLE PRECISION CONSTANT

MULT = LTRUE 1IF A MULTIPLIER HAS BEEN FOUND

DELIM » LTRUE, IF A DELIMITER IS EXPECTED

CMPLEX® FALSE,
CDOONEs, FALSE,
CPPNDs , FALSE,
DRa@,
MULT2,FALSE,
DELIMs FALSE,

ONE RETURNS YO HERE IF THE FIRST NQg OF A COMPLEX CONSTANT HAS
BEEN PROCESSED AND STORED

CONTINUE

HOLLER » ,TRUE, IF A HOLLERITH CONSYANY 18 BEING PROCESSED

IC e CHMARACTER COUNT OF CONSTANT STRING

DOBLE e ,TRUE, IP A DOBLE PRECISION CONSTANT 1S BEING PROCESSED
Flx e ,TRUE, IF A FIXED POINY CONSTANY IS BEING DECODED

IVSUM « CURRENT YALUE OF FIXED POINT FIELD

IVNUM » CURRENT NO, OF DIGITS IN YHE FIXED POINT FIELD

EXPN s ,TRUE, IF AN EXPONENT 18 BEING DECODED

XLEFT w VALUE OF FLOATING POINT CONSTANT TO LEFY OF DECIMAL POINT
XRIGHY = VALUE OF FLOATING POINT CONSTANT 10 RIGHT OF OECIMAL
NOSGN = NO, OF « OR e SIGNS FOUND IN CONSTANY SO FAR

DONE « ,TRUE, IF A DOLLAR SIGN HAS BEEN FOUND

IVSIGN » VALUE OF THE LAST SIGN FOUND (+§ OR =})

PERICD « ,TRUE, IF THE LAST CHARACTER FOUND WAS AN ISQLATED PERIQO
HOLLER® FALSE,

ICsa

OOBLEw,FALSE,

Flxs,TRUE,

IvsuMsd

IVNyM=@

EXPNa FALSE,

XLEFT»0O,

XRIGHTs2,

NOSGN=®

OONEs  FALSE,

IVSIGNsY

PERIODs PALSE,

IF THIS 1S THE FIRST CONSTANT TO BE PROCESSED APTER AN = SIGN
(FIRSTw,TRUE,) OR A COMPLEX CONSTANT 18 BEING DECODED,
ONE MUST FETCH THE NEXT CHARACTER, OTHERWISE,IT HAS PREVIOUSLY
BEEN READ,

1F(,NOT FIRST AND, NOT,CMPLEX) 6Q YO 438
CONTINUE

GET THE NEXT CHARACTER AND CHECK FOR ERRORS
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81t
812
813
814
845
816
817
ais
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
848
8414
842
a4s
844
84s
846
847
848
849
asa
851
852
asy
8%4
8%
856
887
858
839
860
861
862
86}
864
865%
866
867

ano OO0

oo a0 aoon

o000 (s X2 Xa]

oD o000 o0on (94 X2 Xs] (2 Xz Xg)

43a

CALL NXTCOL(IF,IEFLAG)

IF(IEFLAG,NE,B) RETURN

CONTINUE
.---g--q--qq..---,-v..t!"p(--q--cr.'!Q---I'I'.OU'I'PPHQQ-!'Q!".-

DEGCIDE WHAT YO DO BASED UPON WHAT CHARACTER WAS | AST READ

LT L O P P LY LAY L LR L EA R PR 2 DAL DL L DAL DAL L L
CHECK FOR A BLANK

IF(ITEST.EQ,I1H ) GO YO 470

NO, CHECK FOR A NUMBER,

ITEMPRAND(SHIFT(ITEST,»54},778)
IFCITEMP,GE INF AND ITEMP ,LE,INL) GO TO 450

NO, CHECK FOR A COMMA,
IF(ITEST, EQ,H,) GO T0 1050
NO, CHECK FOR A PERIOD,
IFCITEST,E0,1H,) GO TO 1140
NO, CHECK FOR A RLUS OR MINUS,

IFCITEST,EQ,1He) GO TO 990
IF(ITEST EQ,lHe) GO TO 990

NO, CHECK FOR A DOLLAR SIGN,
IF(ITEST,EQ,1HS) GO TO 1289
NO, CHECK FOR A Y OR F,

IFCITEST,EQ,1HY) GO TO 1170
IFCITEST,EQ,tNF) GO TO 1170

NG, CHECK FOR AN E,
IFCITEST,EG, 1HE) GO TO 1100
NO, CHECK FOR AN ASTERISK,
IFCITEST,EQ, 1He) GO TO 680
NO, CHECK FOR AN H,
IFCITEST,EQ, 1HN) GO TO 770
NO, CHECK FOR A B,
IFCITEST,EQ, 1HB) GO TO 930
NO, CMECK FOR AN L OR AN R,




868
869
87a
871
8712
873
874
878
876
8717
av8
879
880
8814
882
883
asd
885
886
887
888
889
898
891
89
893
894
898
896
897
898
899
939
901
992
9a3
904
905
996
907
908
999
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924

(g X2 Ne) 2 X2 X 3] [+ XaXs] o000

o0 o000 OO0 s XeKg) [g N e Xl o0n (e XX ol 300 OO

449

4%2

IFCITEST,.EQ,1HL) GO TO 772
IFCITEST.EG,1HR) GO TO 778

ND, CHECK FOR A D,

IFCITEST,EQ,IHDY GO TO 1130

NO, CHECK FOR A LEFT PARENTHESIS,
IFCITEST,EQ, LML) GO TO 720

NO, CHECK FOR A RIGHT PARENTHESIS,
IF(ITEST,EQ,IH)}) GO TO 790

LEGAL CHARACYER NOT FOUND, FATAL ERROR,
CONTINUE

CALL MESSOT(12)

IEFLAGm12

RETURN

(AL T I TS TP T I T LT T Ry R L T e T L T T P R T T TSy p oy yary

CHARACTER WAS A NUMBER

L T L L L LT L LT T T T Yupepupi .
CONTINUE

SEE IF A DELIMITER WAS EXPECTED, IF S8O,FAYAL ERROR,
IF(DELIM) GO TO 269

RESET ISOLAYED PERIGD FLAG

PERIOD3, FALSE,

UPDATE THE VALUE OF THE NUMERIC FIELD
IVSUMBIVSUMR {Be ITEMPwINF

UPDATE THE DIGIY COUNT

IYNUMBIVNUMe |

UPDATE THE CHARACTER COUNT

ICs1C+y

SEE IF THIS IS THME THIRTIETH CHARACTER

IFCIC,LT.30) 60 YO 460

YES, FATAL ERROR,

GD TO 1160

NO, SYORE THE CHARACTER AND GO ON TO THE NEXT,
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92s
926
927
928
929
939
931
932
933
934
935
936
93?7
938
939
4R
941
942
943
44
945
946
94?7
ous8
949
95¢
9514
9%2
953
954
985S
956
987
958
959
968
961
962
963
964
965
966
967
968
969
970
971
972
973
974
7%
976
977
978
979
989
981

(s s ReKe] OO0 (s NaXsNal (s X2KaXel OO

o000

o000 o000

(¢} [sXa¥s) aoo0n

460

470

480

490

500

CONTINUE
IDSTR(IC)=mITESY
GO YO A28

(LI T IR LI LRI Y A A Al I 2 Al Al idllal Al il bl ld dd

CHARACTER WAS A BLANK

AL L LA I LI L AT AL I L Xl A2 2L 20 Dl 4l Al iddllad iyl llidddd ]l lld

CONTINUE

IF THE BEGINNING OF A CONSTANY HAS NOT YET BEEN FOUND,GO ON YO

THE NEXT CHARACTER
IF(FIX,AND,IVNUM.EQ,@) GO TO 420

NOT THE BEGINNING OF A CONSTANT,
TERMINATOR, TURN ON THE FLAG

SAVER, TRUE,
SEE IF CURRENT FIELD IS FIXED OR
IF(,NOT,FIX) GO TO 490

FIXED, OO0 NOT STORE NOW BUT TURN
CHARACTER SCAN,

DELIMm,TRUE,
GO TO 420

ENTRY POINT FOR STORING FLOATING
BY A , OR A §

CONTINUE

SAVEm, TRUE,

CONTINVUE

CHECK FOR ISOLATED PERIOCD
IF(,NQT,PERIOD) GO YO 5S@0@
YES, FATAL ERROR,

CALL MESSOT(29)

IEFLAGR29

RETURN
CONTINVE

BLANK 18 CONSIDERED FIELD
WHICH SAYS S8TORE THE CONSTANT,

FLOATING

ON DELIMITER FLAG AND CONTINUE

POINT NO, IF FIELD I8 TERMINATED

NO, SEE IF WE ARE PROCESSING AN EXPONENT,

IF( NOT,EXPN) GO TO 530
YES, SEE IF 1T IS ZERO,
IF(IVSUM,EQ,Q) GO YO 638



982
983
984
985S
986
987
988
989
990
991
992
993
994
995
996
997
398
999
10200
tao1
1002
1003
1004
1285
1006
1007
1208
1009
1010
1011
1812
1213
1814
1081%
1016
1047
1018
1619
1020
1921
1p22
tea3
{e24
1025
1026
1027
1028
1029
1030
1031
103e
1033
1834
1039
1036
1037
1038

o0 o0 [a K]

[« X XaNe Ng )

e X< RaRal (e XeX el aoaon s Re Ko Xg] aoaan

(9] (s Nz Es RaNaKaRal

510

520

S3o

sS4

N8O, GIVE IT THE PROPER SIGN,

IVSUMSISIGN(IVSUM, IVSIGN)

SEE IF IT IS WITHIN BOUNDS

IFCIVSUM,GT, TEMIN,AND, TVSUM, LT, IEMAX) GO TQ S§@

NO, FATA[L ERROR,

CALL MESSQT(26)

IEFLAGE26

RETYURN

CONTINUE

YES, ADJUSY THE NO, BASED ON THE EXPONENTY AND PROCEED ON
YO THE GENERAL STORING CODE, USE INTERMEDIATE DOUBLE
PRECISION IN ALL CASES,

IF(00BLE) GO TO 520

XLEFTYSXLEFT#DCONS TR IVSUM

GO 10 630

CONTINUE

DB=DB#DCONSTeaIVSUM

G0 T0 630

CODE YO PROCESS FLOATING POINT NO, WITH NO EXPONENT

CONTINUE

CHECK FOR FIELD LONGER THAN {8 CHARACTERS BUT NOY DECLARED
DOUBLE PRECISION, IF 80,FATAL ERROR,

IF(IC,GT,NDSP¢4{ ,AND, . NOT,DOBLE) GO TO 609

CHECK FOR DOUBLE PRECISION FIELD

IF(,NOT,DOBLE) GO TD 590

YES, CHECK FOR FIELD LONGER THAN 29 CHARACTERS, IF SO,FATAL ERROR,
IF(IC,GT NDDP+Y) 6O T0 11602

ALL O,K, INITIALIZE FOR EVALUATION, ICP 1§ THE NO, OF THE FIELD
CHARACTER CURRENTLY BEING PROCESSED,

D=0,
1cPso

23S AR LT R A LA R L RS ARSATI AT LA LTI AL R L2y
LOOP TO EVALUATE DOUBLE PRECISION CONSTANTS

IR R R T R A R R R R R R R R R R R A A 222 L)
INCREMENT THE CHARACTER COUNT

ICPaICPe}
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1039
1940
1041
1042
1043
1044
1045
1046
1047
1048
1849
10%9
1851
1052
1053
1854
105%
1056
1057
1058
1059
1060
106}
1062
1063
1064
1065
1866
1067
1068
1869
1070
18714
172
1073
1974
107%
1876
1077
jore
1879
1080
1081
1082
1083
1084
108%
1086
1087
1088
1289
1090
1091
1092
1093
1094
1095

Oo0n (s Xe X 2] (e NeXel (s Xz Xe) o0

o000

OO0

(e Nz Xal (2 Xe X+ o000

OO

CHECK FOR END OF THE FIELD

IFCICP,GT,IC) GO TO 580

NO, PICK UP THE NEXT CHARACTER,

ITEST=IDSTR(ICP)

SEE IF IT I8 A DECIMAL POINT

IF(ITEST,EQ,1H,) GO TO S50

NO, ISOLATE THE CHARACTER LOW OROER IN THE WORD,
ITEMPEAND(SHIFT(ITEST,w548),778)

ADD IT INTO THE CONSTANT

OBPaITEMPwINF
DBaDB+«DCONST+DBP

CONTINUE LOOPING

GO TO 540
350 CONTINUE

A DECIMAL POINT MAS BEEN LOCATED, PREPARE TO EVALUATE THAT PORTION
GF THE CONSTANT TO THE RIGHT OF THE DECIMAL, ICPD I8 THE NO,
OF DIGITS TO THE RIGHT OF THE DECIMAL,

DaPeo,

IcPDmO

LOOP TO EVALUATE PORTION TO THE RIGHT OF THE ODECIMAL

$60 ICPxICP+}

CHECK FOR YHE END OF THE FIELD

IF(ICP,GT,IC) GO YO 870

NO, PICK UP THE CHARACTER,ADD IT INTO THE $UM,AND CONTINUE,

ITESTRIDSTR(ICP)

ITEMPRAND(SHIFT(ITEST,»54),77B)

DTEMPRITEMPsINF

DBP=DBP*DCONST+DTEMP

1CPDRICPD+Y

GO 10 S60

578 CONTINUE

END OF THE PIELD ENCOUNTERED, SEE IF THERE WAS8 ANYTHING NONeZERO
TO THE RIGHT OF THE DECIMAL,

ITEMPANDBP=DZERS
IF(ITEMPA,EQ,?) GO TO 580
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[aXaXe) OO0 o0
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o000 (s Kala)

OO0

580

590

620

610

6280

6382

YES, SHIFT THE DECIMAL TO THE LEFT AND ADD IT INTO THE PORYION
OF THE ENTIRE CONSTANT YO THE LEFT OF THE DECIMAL,

DBRPRDBPADCONSTax{=ICPD)
DB8DB+DBP

NUMBER I8 ENTIRELY DECOOED, AFFIX THE PROPER SIGN,

IF(IVSIGN,LT,0) DBasDB

2222 R R R A R R L R R L IR R R A R A L L AR R L L A LA ad il L ands
G0 SEE IF THE NO, IS YO BE STOREQ

GO 10 630
CONTINUE

NO, IS SINGLE PRECISION, SEE IF IT I8 2EROQ,
IFCIVSUM.EG,@) GO YO 620

NO, SFE IF 1T 18 TOO LONG,
1FLIVNUM,LE,NDSP) GO TO 619

YES, FATAL ERROR,

CONT INUE

CALL MESSOT(28)

IEFLAGR2S

RETURN

CONTINUE

NO, STORE 1IT,

XRIGHTBIVSUM

SHIFT THE DECIMAL POINT OF THE RIGHTHAND SIDE TO THE FAR LEFTY
XRIGHTEXRIGHT® 10, % (=JVNUM)

ADD THE LEFYT AND RIGHT PARTS

XLEFT&XLEFT+XRIGHT
CONTINUE

AFFIX THE SIGN
IFCIVSIGN,LT,0) XLEFTmeXLEFT
IF DOUBLE PRECISION,CONVERY TO THAT FORM

IF(DOBLE) DBSXLEFY
CONTINUE

DECODING FOR BOTH SINGLE AND DOUBLE PRECISION FINISHED,
REINITIALIZE,
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1183
1154
1155
1156
1157
1158
1159
1160
11614
1162
1163
1164
116%
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1184
{182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1493
1194
1195
1196
1497
1198
1199
1209
120}
1202
1203
1204
1205
1206
1207
1208
1209

o0 o000 (2 X2 X el oo (¢ KXo (s RaXa Xl

QOO0 o000 (s N oNal Q0 o0

64a

650

660

IVNUMRO
Iv8UM=O
IVSIGNm}

IF THE SAVE FLAG IS NOT SET,GD BACK AND EXAMINE THE NEXY
CHARACTER

IF(,NOT,SAVE) GO TO 428

SEE IF A COMPLEX CONSTANT I8 BEING PROCESSED
IF(,NOT,CMPLEX) GO TO 6792

YE8, SEE IF THIS 18 THE FIRSY OR SECOND PART,

IF(CFRST) GO TO 660

S8ECOND PARY, SEE IF THE SECOND PART HAS ALREADY BEEN STORED,
IF(,NOT,CDONE) GO TO 650

YES, FAYAL ERROR,

CONTINUE

CALL MESSO0T(42)

IEFLAGE42

RETURN

NO, SAVE THE SECOND PART AND SET THE FLAG,

CONTINUE

CIMAGaXLEFY

COONEw, TRUE,

GO TO 670

CONYINUE

FIRST PART, CHECK FOR NO SELOND PART, IF SO,FATAL ERROR,
IF(CPFND) GO TO 640

SET FLAG TO INDICATE SECOND PART WILL BE PROCESSED NEXT
CFR8Tw.FALSE,

SAVE THE FIRST PARY

CREALaXLEFY

IF THE LASY CHARACTER FOUND WAS NOY A COMMA,TURN ON THE
DELIMITER=EXPECTED FLAG

IFCITEST,NE,1H,) DELIMe,TRUE,
GO BACK AND BEGIN PROCESSING THE SECOND PART
GO TO 410




1210
1e11
12le
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
122%
122¢
1227
1228
1229
1230
1234
1232
1333
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
j25e
12%1
1252
1283
1254
1235
1256
1287
1258
1259
1260
1261
1262
1263
1264
1265
1266

2 XaKa] [z XaXsel [a ExKs) (s KaNaXs)

o000 OO HO s X XeNel (s XsNe Xl (s Xe Xz NaX 2]

[a XeNeXel

670

680

690

CONTINUE

READY TO STORE CONSTANY, IF IT IS NOY DOUBLE PRECISION OR COMPLEX,
SHIFY 1Y INTO STORAGE KNOWN TO THE ROUTINE STORE,

IF(,NOT,DOBLE,AND, (NOT ,CMPLEX) XSUMBXLEFTY

STORE THE CONSTANY

CALL STORE(TABLE, IEFLAG)

1IF ANY ERRORS,QUIT RIGHT HERE

IFCIEFLAG,NE,@) RETURN

IF THE CLOSING $ HAS BEEN FOUND,WE ARE ALL DONE

IF(DONE) RETURN

IF A COMPLEX CONSTANT 18 BEING PROCESSED AND THE CLOSING
PARENTHESIS HAS NOT YET BEEN FOUND,CONTINUE ON TO NEXT
CHARACTER

IF(CMPLEX,AND, ,NOT,CPFND) GO TO 420

IF THE LASY CHARACTER FOUND WAS NOT A COMMA,TURN ON THE
NDELIMITER FLAG

IFCITESY,NE,1H,) OELIMs,TRUE,

GO BACK AND HUNY FOR THE BEGINNING OF ANODTHER VARIAELE NAME
OR CONSTANT

G0 TO 99

CHARACTER IS AN ASTERISK

AT IITI I LI EIAY AT YT P LT PTTY TR ETY PET T P YA PY T PR T T Y T TP
CONTINUE
MUST HAVE BEEN PRECEDED BY A FIXED POINT NO, IF NOT,FATAL ERROR,

IF(FIX) GO TO o9@
CALL MESSOT(17)
IEFLAGeLY

RETURN

CONTINUE

SEE IF AN ASTERISK HAS PREVIOUSBLY BEEN ENCOUNTERED, IF 80,
FATAL ERROR,

1F(,NOT,MULT) GO TO 700
CALL MESSOT(18)
IEFLAGRS

RETURN

788 CONTINUE
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1267
1268
1269
1279
1271
1272
1273
1274
1275
1276
1ar?
1278
1279
1280
128}
1282
1283
1284
1985
{286
1287
1208
1289
1290
1291
1292
1293
1294
129%
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1388
13e9
1310
1314
1312
1343
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323

OG0

oo

OO0 o0t OO N

o000

(2 X2 Xe X g ¥e)

(s Xe Xg)

710

720

730

T40

IF PROCESSING OF A COMPLEX NO, MAS BEGUN,FATAL ERROR

IF{,NOT,CMPLEX) GO TO 71D
CALL MESSOT(!19)

IEFLAGRL9

RETURN

CONTINUE

ALL CONDITIONS O,K, TURN ON THE FLAG)SAVE THE MULTIPLIER,
REINITIALIZE,AND GO ON TO THE NEXT CHARACTER,

MULT=, TRUE,
MULTSVERIVEUM
IVNUM=@
IV8UMB®
IVSIGN=®
DELIMs,FALSE,
GO T0 420

T I TY IR L LR LAY LRI T LTI A AR L DL L PR LD AL T AL L L2 A LT T L)
CHARACTER IS A LEFT PARENTHESIS

LT T T T Y e e Y P YL P IS T R S ALY S ALY LY Y T T
CONTINUE

IF A DELIMITER WAS EXPECYED,FATAL ERROR

IF(DELIM) GO TO 260

SEE IF ANY OTHER FIELD CHARACTERS HAVE BEEN READ, IF SO,FATAL
ERROR,

IF(IVNUM,EQ,2) GO YO 730
CALL MESSOT(28)
IEFLAGR20

RETURN

CONTINUE

SEE IF A SIGN HAS BEEN ENCOUNTERED, IF 80,FATAL ERROR,

IF(NOSGN,EQ,B) GO TO 740
CALL MESSOT(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,

CMPLEX®, TRUE,
CFRSTw, TRUE,
G0 TO 2@

CHARACTER I8 A RIGHT PARENTHESIS




1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
134¢
1342
1343
1344
1345
1346
1347
1348
1349
13%0
13914
1352
1353
13%4
1358
13%6
1387
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380

s e XaNe R xl o0 [a Xn X 2] IO OO0

IIOO0 [ XuNaXal

o000 (e XaNal 3OO0

a0

75@

760

779

78¢

-I.-.'...-'.".....'...9-'.".'...-.........-.'".'Q'.'."...-.'-.
CONTINUE
IF NOT PROCESSING A COMPLEX CONSTANT,FATAL ERROR
1F¢,NOT,CMPLEX) GO TC 4u@
IF A RIGHY PARENTHESIS HAS PREVIOUSLY BEEN FOUND,FATAL ERROR
IF(CPFND) GO TO 440
8EE IF THE COMPLEX CONSTANT HAB ALREADY BEEN STORED
IP( NOT,CDONE) GO TO 760
YES, TURN OFF YHE COMPLEX FLAG,TURN ON THE DELIMITEReEXPECTED
FLAG,AND GO LOOK FOR THE BEGINNING OF ANOVHER VARIABLE
OR CONSTANT,
CMPLEX®,FALSE,
DELIMa, TRUE,
GO 10 90
CONTINUE

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 TQ 640

ALL CHECKS PASSED, INDJCATE CLOSING PARENTHESIS FOUND AND GO
S8TORE THE RESULTS,

CPFNDe, TRUE,
GO T0 480

b A A LA A L AL I A A A A A AL Il A I I LI L I I T LI Y T Y Y Y Yy 1)
CHARACTER WAS AN H,AN L,0R AN R

LA A LA LI I DI T L LR LIS LTI S LRI I AL P P YL FEEITY LY PR
CONTINVE

IF A DELIMITER IS EXPECTED,FATAL ERROR

IF(DELIM) GO TO 269

IF PROCESSING A FLOATING POINT NO, OR A COMPLEX CONSTANT,
FATAL ERROR

IF(FIX,AND, ,NOT ,CMPLEX) GO TO 780
CALL MESSOT(34)

IEFLAG=34

RETURN

CONTINUE

IF NO CHARACTER COUNT HAS BEEN PREVIOUSLY FOUND,FATAL ERROR
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1384
1382
1383
1384
1388
1386
1387
1388
1389
1390
13914
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1422
1403
1404
1405
1406
1407
1408
1409
1610
1441
1442
1413
1414
1415
1416
1417
1418
1419
1u20
14214
1422
1423
1424
1425
1426
1427
1428
1429
1430
1434
1432
1433
1434
1435
1436
1437

00 QOO0 o0 QOO0 [ X2 X e MO

(9 Eo Ky ] aoon oo

o200

790

81a

820

839

IF(IVNUM,NE,D) GD TO 790
CALL MEB30T(3S)
IEFLAGNSS

RETURN

CONTINUE

If CHARACTER COUNT IS MORE THAN 10,A MULTIPLIER CANNOT BE USED,
IF 80,FATAL ERROR,

IF(,NOT ,MULY,OR, TVNUM,LE,10) GO TO ada
CALL MESSOT(36)

IEFLAGE36

RETURN

CONTINUE

EVERYTHING CHECKS, TURN ON THE HOLLERITH FLAG,
HOLLER®, TRUE,

THE CHARACYER COUNT IS STORED 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) GO TO 908

TEN OR LESS CHARACTERS 10 PROCESS

CONTINUE

PICK UP THE REMAINING CHARACTERS AND STORE IN IDSTR
DD 820 Iy, IVNUM

CALL NXTCOL(IF,IEFLAG)

IFCIEFLAGNE,0) RETURN

IDSTR(1)=ITESY

CONT INUE

IF TEN CHARACTERS,NO DISTINCTION BETWEEN H,L,AND R
IFCIVNUM,£Q,10) GO TO 860

CHECK FOR M

IF(ISAVE,NE,{HH) GO YO 830

YES, PAD END OF WORD WITH BLANKS,

IPADSH

G0 YO 840

CONTINUE

NO. CHECK FOR R,



1438
1439
1440
1441
1402
1443
1444
1448
1446
1447
1448
1449
14%0
1451
1452
1453
1454
1455
1456
1487
1458
1459
1460
1461
t4e2
1463
1464
1469
1466
tde?
1468
1469
1470
1471
1472
1473
1474
1478
1476
1477
1478
1479
1480
14814
1482
1483
1484
148S
1486
1487
1488
1489
1490
1491
1492
1493
1494

(222 Xe ]

[a X2 Ke) D00

IO 0

oo

o000 g NaXs) o000

840

ase

860

878

889
890

9002

910

IF(ISAVE,EQ,1HR) GO TO 872
NO, ASSUME L, PAD END OF WORD WITH ZEROS,

IPADND

CONTINUE
IVPRIVNUMS Y

DO 8%o IslvpP,i0
IDSTR(I)=IPAD

UP CHARACTER COUNTY TO FULL WORD

IVNUME i@
CONTINUE

TAKE INDIVIDUAL CHARACTERS AND PUT INTO A SINGLE WORD (IVSUM)

CALL MASH(IDSTR, IVNUM, IVSUM, IEFLAG)
IFCIEFLAG,NE,@) RETURN

TURN ON THE DELIMITER FLAG,8YORE THE WORD,AND GO ON TO NEXT
VARTABLE NAME OR CONSTANT

DEL IMm, TRUE,

CALL STORE(TABLE, JEFLAG)
IF(IEFLAG,NE. @) RETURN
GO TO 9¢

R FIELD, RIGHT JUSTIFY CHARACTERS AND PAD UPPER PART WITH ZEROS,

CONT INVE
IDIFPPeiOnIVYNUM
1imty
1IPmIVNUMe S

DO 8808 Imi,IVYNUM
IInlle}
IIP=1]lPel
IDSTRCIIImIDSTR(YIIP)
DO 890 Iai,1DIFF
IDSTR( L) w0
IVNUMetO

PUT THE CHARACTERS INTO ONE WORD AND STORE IV
GO TO 860

FIELD IS LONGER THAN 1@ CHARACTERS

CONTINUE

CHECK FOR R FIELD, IF SO,FATAL ERROR,
JFCITEST,NE,1HR) GO TO 910

CALL MESSOT(37)

IEFLAGs3?

RETURN
CONTINUE
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1498
1496
1497
1498
1499
1520
1501
1502
1503
1804
1509
1506
18 1.3
1508
1509
1510
15114
1512
1513
1514
1518
1516
1517
1518
1519
1520
1521
1522
1523
{824
1525
1526
1527
1528
1529
15310
1531
1532
1533
1834
153%
19%6
1537
1538
1539
1540
1844
1542
1543
1844
1549
1546
1547
1548
1549
1550
1551

OO0 (e Ra el

OO0

(e ol o) OO n

(e X e Xe] a0

OO0

920

930

9409

9%@

PICK UP A WORDS WORTH OF CHARACTERS

00 920 Im=y,10
CALL NXTCOL(IF,IEFLAG)
IF(IEFLAG,NE,@) RETURN
IDSTR(I)®ITEST

PUT THEM INTO ONE WORD AND STORE THEM

CALL MASH(IDSTR,10,1VSUM, IEFLAG)
IFCIEFLAG,NE,@) RETURN

CALL STORE(TABLE, IEFLAG)
IF(IEFLAG,NE,@) RETURN

REDUCE THE CHARACTER COUNT BY 10 AND SEE IF IY 18 NOW LE,10,
IF 80,00 FINISH PROCESSING THE FIELD, IF NOT,GO BACK AND
PICK YP THE NEXY 1@ CHARACTERS,

IVNUMRTVNUMa {0
IFCIVNUM,LE,18) GO TO 810
GO t0 918

(AL LTI Y R e T T R R e IR LY PR Y P L R P S T LY L Y S Y Y
CHARACTER I8 A 8

LG LTI I I Y LI L ISR AT ST L PRI P DR YL Y L EY L AT DY 1
CONTINUE
INSURE THAT PREVIOUS FIELD WAS FIXED POINT, IF NQT,FATAL ERROR,

IFCFIX) GO 10 940
CALL MESSOT(21)
IEFLAGR2]

RETURN

CONTINUE

SEE IF PREVIOUS FIELD WAS ZERO, IF SO,NO CONVERSION NECESSARY,
IFCIVNUM,EQ,@) GO 70 970
SEE IF PREVICUS FIELD WAS 20 CHAR OR LESS, IF NOT,FATAL ERROR,

IF(IVYNUM,LE, 20) GO TO 9%0
CALL MESSOT(40)

IEFLAGWUD

RETURN

CONTINUE

0005000500000 0000000000008 2222 X 2222 L2 XX 2 2RI L 222 R ST LY
LOOP YO DECODE OCTAL NUMBERS
FEEEIEPEPEEL TP IIILLRE PP PEFH PP T4 EP PRI EPO 00t b bttt b e

IVSUM WILL BE THE RESULTING NO,
ISMFT 18 THE NO, OF BITS TO SHIFT THE CURRENT DIGIT TO THE LEFT
BEFORE OR«ING IT INTO JVSUM



1552
1553
1834
1558
1556
1557
1558
1599
1860
15614
1562
1563
1564
1568
1566
1567
1568
1569
1870
1871
1572
1573
1574
1573
1576
1577
1578
1579
1588
1581
1582
1583
1584
15895
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
16018
1602
1603
1604
160%
1686
1607
1608

[ X3 Nal D0 cIOD

(s X3 K2 Nz ¥Xal

(2 Xz Ne)

(g XeNe) (s NeKe) (s KaNel (¢ NeXe) OO0

960
979

980

999

{gao

TVSUMRQ

ISHFTE3a TYNUM

DO 96& I=y,IVNUM

1SOLATE THE CHARACTER LOW ORDER IN TEMPORARY STORAGE
ITEMPRAND(SHRIPTCIDSTR(1),%54),778)

MAKE SURE IT IS NOT AN 8 OR A 9, IF 8Q,FATAL ERROR,
IFCITEMP ,GY, INFeT) GO 10 980

CONVERT,SHIFT,AND OR

ISHRTSISMFTe3

ITEMPRSHIFT(ITEMP=INF, ISHFT)

IVSUMROR(IVSUM, ITEMP)

CONTINUE

CONTINVE

AR A AR X2 A T2 R 2 A X R R Ry I R Y Y R R T Y Y R Y Y Y RS X Y 2 X 1
TURN ON THE OELIMITER FLAG AND GO STORE THE CONVERTED CONSTANT
DELIMm,TRUE,

G0 TO @70

CONTINUE

ILLEGAL CHARACTER IN OCTAL CONSTANT

CALL MESSOT(41)

IEFLAGRGY

RETURN
..I.'!.!.v-.IOD’."‘.‘--'.'--P'..-.!'-..W'I‘I."P...‘IQ..I.-.-G!".
CHARACTER IS + OR =
--"...--....""..-".'."'...P.!'."......-.-......'-.'-'-’.--...
CONTINUE

IF A DELIMITER WAS EXPECTED,FATAL ERROR

IF(DELIM) GO TO 260

IF A SIGN HAS ALREADY BEEN FOUND,FATAL ERROR

IF(NOSGN,NE,8) GO YO 1000

SEE IF FIXED POINT FLAG I8 STILL SEY

IF(,NOT,FIX) GO TO 1020

YES, SIGN BETTER BE FIRST CHARACTER IN THE FIELD OR FATAL ERROR,
IFCIVNUM,EQ, D) GO TO 1010

CONTINUE
CALL MESSQT(22)
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1609
1618
1611
1612
1613
1614
1618
1616
1617
1618
1619
1620
1621
1622
1623
1624
1628
1626
1627
1628
1629
1630
1631
1632
1633
1634
163%
1636
1637
1638
{1639
1640
16414
{642
1643
1644
1648
1646
T
1648
1649
16%80
1654
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665

10t@

o000 [z Nz X

1920

(s Xa NeXgl

1932

1040

1032

(s X e Xe¥s¥al oon OO0 O0N o0 (s 2alsNa)

10480

o0 (2 NalzXe

IEFLAGR22

RETURN

CONTINUE

SET IVSIGN BASED ON ¢ OR =, PLUS IS THE DEFAULT,
IF(ITEST EQ,iHm) IVSIGNmw}

INDICATE A SIGN HAS BEEN FOUND AND GO LOOK AT THE NEXT
CHARACTER

NOSGNm}
GO YO 429
CONTINUE

8IGN FOUND BUT FLOATING POINT NO, BEING PROCESSED, EXPONENT FLAG
BETTER BE SET OR FATAL ERROR,

IF(EXPN) GO TO 1040

CONTINUE

CALL MESSOT(27)

IEFLAGR2?

RETURN

CONTINUE

EXPONENT FLAG SET, SEE IF ANY CHARACTERS HAVE BEEN ENCOUNTERED
AFTER THE E OR D, IF 80,FATAL ERROR,

IP(IVNUM,NE,@) GO TO 1030

ALL O,K, GO SET THE SIGN AND CONTINUE,

60 YO jeie

P P P R N BN P N NN R PN P AN C Y PR PN I AR TN PRI NN IR TP PO N

CHARACTER IS A COMMA

LALAL DL LTI LI DL IR LT LT T 2T 2 T T Y Y ey R T T Sy

CONTINUE

SEE IF THE DELIMITEREXPECTED FLAG IS SETY

IF(DELIM) GO TO 1090

NO, SEE IF THE FIXED POINT FLAG IS SET, IF NOT,COMMA BIGNALS
TERMINATION OF FLOATING POINY FIELD, GO FINISH DECODING THE
NO, AND S8TORE 1I7,

IF(,NOT,FIX) GO TO u8@
CONTINUE

FIXED POINT FLAG IS SET, CHECK FOR MORE THAN 14 CHARACTERS IN THE
FIELD, IF 8O,FATAL ERROR,

IFCIVNUM,GT NDSP) GO TO 600
CHECK FOR NO CHARACTERS FOUND, IF SO,FATAL ERROR,




1666
1667
1668
1669
1670
1671
1672
1673
1674
167%
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
16990
1691
1692
1693
1694
169%
16°¢
1697
1698
1699
1700
178}
1702
1703
1704
1728
1706
1707
1708
1769
{710
1714
1712
1713
1714
1718
1716
1717
1718
1749
1720
1724
1722

1879

o000 OO0

(s Xe RaNyKe

1080

o000 0 OO

19892

D000 (232 X2 Nal o000 TTOOON

IFCIVNUM,NE,B) GO TO o070
CALL MESSOT(31)

IEFLAGe}D

RETURN

CONTINUE

SEE IF COMPLEX PLAG I8 SET, JF SO, INYEGER FIELD IN COMPLEX
CONSTANY o FAYAL ERROR,

IF(CMPLEX) GO TO &40

ALL IS O.K, AFFIX THE S8IGN AND STORE THE CONSTANT,

IF(IVSIGN,LT.0) IVSUMRmIVSUM

CALL STORE(TABLE, IEFLAG)

IF(IEFLAG,NE,®) RETURN

IF DOLLAR SIGN WAS LAST CHARACTER ENCOUNTERED,ALL DONE, 1IF NOT,
GO ON AND LOOK FOR BEGINNING OF NEXT CONSYANT OR VARIABLE
NAME.

IF(DONE) RETURN
GO T0 99

LAA LA L AL AL L LA Al LI LA I LTIl 1T YT T2 Y R Y XYy T
CHARACTER 1S 8
LA A AL A4 d LA A A AT T A T A2 A T XYL LI I T IR I YT EYyY v T E LYY
CONTINUE
SET THE DONE FLAG, IF FLOATING POINT NO, I8 BEING PROCESSED,

VIEW 8 A8 FIELD TERMINATOR AND GO FINISH PROCESSING THE NO,

IF FIXED POINY,GO PERFORM CHECKS AND STORE THE CONSTANT,
DONE=, TRUE,
IF(,NOT FIX) GO TO 48@Q
GO TO {0860
3384434844444 2T i IR 22222 22 2 TR YRR YRRy ey
JUMP TO HERE IF DELIMITER EXPECTED AND FOUND
PHPEFPETIIPEFREPE P PPN P RO FF P00 P PP PPt P LI TP PRV 42444940044
CONTINUE
RESEY THE DELIMITEReEXPECTED FLAG
DELIMm,FALSE,

SEE IF COMPLEX CONSTANT 1S BEING PROCESSED, IF NOT,ONE CAN ONLY
GET TO WERE WHILE PROCESSING A FIXED POINY NO, GO STORE IT,

IF(,NOT,CMPLEX) GO TOD 1060

COMPLEX CONSTANT BEING PROCESSED, IF CHARACTERS FOUND BEFORE
DELIMITER,FATAL ERROR,
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1723
1724
172%
{1726
1727
1728
1729
1739
17314
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
$743
1744
17438
1746
1747
1748
1749
1750
1784
1752
1753
1754
1758
1756
1757
1758
1759
1760
1761
1762
1763
1764
176%
1766
1767
1768
1769
1770
177
1772
1773
1774
1778
1776
1
1778
1779

1100

(e Xe XaKe] (e Xy Rg) e NaKsNaRe) (s Xa Xl

1110

[e Xz Xq)

o0n o0 OO0

[2 X2 Ne) (a Xz X2)

1120

OO0

(22 2]

IFCIVNUM,NE, @) GO TO 648

EVERYTMING 0,K, GO ON AND LOOK AT NEXT CHARACTER,

Go TO 428

TR TR NP RN RN R TR TN PSPPSRI I R T Y E
CHARACTER IS AN E
S P U SRS USSR P SIS PP
CONTINVE

IF A DELIMITER WAS EXPECTED,FATAL ERROR

IF(DELIM) GO TO 269

SEE IF MORE THAN {8 CHARACTERS HAVE BEEN FOUND IN THE PRECEDING
FIELD, IF SO,E SHOULD HAVE BEEN D, FATAL ERROR,

IFCIC,GTNDSP¢1) GO TO 600
CONTINUE

ALL 0,K, TURN ON THE EXPONENT FLAG AND RESET THE S8IGN COUNT,

EXPngTRUE-
NQSGN=O

SFE IF YHE FIELD CURRENTYLY BEING PROCESSED I8 FIXED POINY
IF(,NOT,FIX) GO YO 3128

Yrg, SEE IF ANY CHARACTERS HAVE PREVIOUSLY BEEN FOUND,
IF(IVNUM NE, Q) GO TO 1199

NO, DEFAULY TO t, (AND USE A SIGN IF ONE WAS FOUND)
IVNUMe

IVSUMsY

IF(IVSIGN,LT,B) IVSUMmeIVSUM

RESET THE SIGN

IVSIGNa1t

GO FINISH PROCESSING PART YO LEFT OF THE EXPONENT

GO TO {1%@
CONTINUE

FLOATING POINT FIELD, GO FINISH PROCESSING PART TO THE LEFY OF
THE EXPONENT,

SAVEm,FALSE,
GO 10 S30

LA A AL A AL LA Al d Al I A LA ddd AL Al A Al il Al 4 1Al LA A d A A dd Ll l i dlaldd)



1788
1784
1782
1783
1784
178%
1786
1787
1788
1789
1790
1794
1792
1793
1794
1798
1796
1797
1798
1799
1808
1884
1802
1803
1804
1805
1806
1807
1808
1809
1840
1814
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1638
1836

1130

(2 RaBeNg] o000 aon o000

1140

s e Re] (2 XsXaNeXe]

[a XeXg]

1159

[a RaXeNel OoDnon (e NeNel

laXgs [ s Nel

CHARACTER IS A D

LIS AT T T R T R R e L R L R R T PR D PP R L P TP e
CONTINUE

IF A DELIMITER WAS EXPECTED,FATAL ERROR

IF(DELIM) GO TO 260

SEE IF COMPLEX CONSTANT IS BEING PROCESSED, IF $O,FATAL ERROR,
IF(CMPLEX) GO TO 4@

EVERYTHING CHECKS, SET THE DOUBLE PRECISION FLAG AND GO FINISH
INITIALIZING FOR THE EXPONENT,

DoBLE=, TRUE,
GO 10 110

LA A A QLA A RL ALl A L Al A4 L Ll I I LI YRR IR I YT T Y )

CHARACTER IS A PERIOP

LA A X2 2 2 X4 X X1 LT 211 2R AT R RR YT LRI Y LA RSOy Yy Y Y 2 YY)
CONTINUE

SEE IF DELIMITER WAS EXPECTED, IF 8O0,FATAL ERROR,
IF(DELIM) GO YO 260

IF FLOATING POINT FLAG IS ALREADY SET,FATAL ERROR
IFCFIX) GO TO 1150

CALL MESSOT(25)

1EFLAGR2S

RETURN

CONTYINUE

IF MORE THAN 2B CHARACTERS PREVIOUSLY FOUND,FATAL ERROR
IFCIVNUM,GT,NDDP) GO TO 1160

IF THE PERIOD 18 THE FIRST CHARACTER IN THE FIELD,SET THE
ISOLAYED PERIOD FLAG

IF(IVNUM,EG,@) PERIOD=,TRUE,

NO PROBLEMS, STURE THE PART TO THE LEFT OF THE PERIQD AS A
FLOATING POINT NO,

XLEFTaIVSUM
IVSUMaQ

RESEY THE FIELD FLAGY
IVNUMz0
TURN ON THE FLOATING POINT FLAG
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1837
1838
1839
1840
1844
1842
1843
1844
184%
1846
1847
1848
1849
1850
1851
18582
18%3
1854
1855
18%6
1857
18%8
1859
1860
1861
1862
1863
1864
1869
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1898
18914
1892
1893

OO0 (2]

[a N2 N2l s XeXe] ODHOO

1160

t170

oo o000 OO0

1180

(s ¥a¥e]

oon aoOnn

{190
c

FIXe,FALSE,

STORE THE CHARACTER FOR LATER DOUBLE PRECISION PROCESSING IF
NECESSARY

114 3{1 3 ,
IDSTR(IC)®iH,

I?7 THE DOUBLE PRECISION PLAG IS ON,STORE PARY TO LEFTY OF DECIMAL
IN DOUBLE PRECISION FORM

1F(DOBLE) DRaXLEFY

GO ON AND LOOK AT THE NEXY CHARACTER

GO TO 429

FATAL ERROR, TOO MANY DJIGITS IN CONSTANT,

CONTINUE

CALL MESSOT(38)

1EFLAGa3A

RETURN
-I'.I?.-.'.Q"..I..-".".QIQ'...'-w".'.l....'.w.'w..’.n..!"I'...
CHARACTER 18 T OR F

OO PSP PPN NP RNV PP ORI YOI PNE PRI ATP RGNS NN EPURPRPRRTOIPERRNEY
CONTINUE

IF DELIMITER IS EXPECTED,FATAL ERROR

IFCDELIM) GO TO 260

A PERIOD SHOULD HAVE PRECEDED EITHER T OR F, IF NOT,FATAL ERROR,
IF(PERIOD) GO TO {180

CALL MESS0T(31)

IEFLAGESY

RETURN

CONTINUE

SAVE THE CHARACTER AND GO GET THE NEXT ONE

ISAVEmITEST

CALL NXTCOL(IF, IEFLAG)

IFCIEFLAG,NE.3) RETURN

SEE IF IT WAS A PEROD

IFCITEST NE,1H,) GO TO $218

YES, SHORTENED FORM OF LOGICAL CONSTANT BEING USED

CONTINUE



1894
1895
1896
1897
1898
1899
1920
1904
1902
1993
1934
1905
1906
1927
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
i924
1925
1926
1927
1928
1929
1938
1934
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1988

3000 o0
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c

{200

1210

1229

1239

{a4e

1250

8ET THE DELIMITEREXPECTED FLAG
DELIM=, TRUE,
PICK UP EITHER A TRUE OR FALSE CONSTAWT

IVSUMeLCONT
IF(ISAVE.EQ,1HF) IVSUMBLCONF

IF THE CONSTANT I8 SIGNED,INTERPRET = TO MEAN COMPLEMENT

IPCIVSIGN,GE,8) GO 10 1200
IFCIVBUM,EQ,LCONF) IVTEMPS|CONT
IFCIVSUM,EQ LCONT) IVTEMPaLCONF
IVSUMSIVTEMP

CONTINUE

STORE THE CONSTANY AND PROCEED ON YO NEXT VARIABLE OR CONSTANT

CALL STORE(TABLE,IEFLAG)
IFCIEFLAG,NE,B) RETURN
60 10 %0

CONTINUE

LONG FORM OF LOGICAL CONSYANY BEING USED, CHECK FOR BEGINNING
OF TRUE QR FALSE CONBTANT,

IF(ISAVE,EQ,IHF) 60 TO 1258
TRUE, NEXT CHARACTER BEYTER BE R OR FATAL ERROR,

IPCITEST,EQ,1HR) GO TO 3230
CONTINUE

CALL MESSOT(10)

IEFLAGw1D

RETURN

CONTINUE

TR FOUND, GET NEXT CHARACTER AND CHECK FOR U, IF NOT,FATAL ERROR,

CALL NXTCOL(IF,IEFLAG)
IF(IEFLAG,NE,®) RETURN
IF(ITEST NE, {HU) 6O TO {220
CONTINUE

ALL BUY E, SUCCESSFULLY FOUND, CHECK FOR THESE, IF NOT FOUND,
FATAL ERROR, IF FOUND,GO SET UP AND STORE CONSTANT,

CALL NXTCOL(IF, 1EFLAG)
IFCIEFLAG,NE,B) RETURN
IFCITEST,NE,{HE) 6O YO 1220
CALL NXTCOL(IF,IEFLAG)
IF(IEFLAG,NE,0) RETURN
IFCITEST,NE, 1H,) GO TO 1229
80 10 1190

CONTINUE
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1981
1952
1983
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

c

FALSE BEING PROCESSED, CHECK FUR ALS,

IF(ITEST,NE,{HA) GO TO 1220
CALL NXTCOL(1F, IEFLAG)
IF(IEFLAG,NE,@) RETURN
IFCITEST,NE,1HL) GO TO 220
CALL NXTCOL(IF,IEFLAG)
IFC(IEFLAG,NE,B) RETURN
IFCITEST NE,1HS) GO TO {220

ALL SUCCESSFULLY FOUND, GO CHECK REST UF CONSTANT,

GO TO {240
END

BA A A A A A A A A A LA X A4 A T A4 A A d A I3 A XYL LA a2 Il XIS A YR I R R X XXX Yy 2]}

160

BOIPUA L BN -

QOO0

o000

oOo00

SUBROUTINE MESSOT(IEFLAG)

ROUTINE TO DO PRINTING FOR NAMLST
IEFLAG 18 THE ERROR FLAG (SEE NAMLST)
WRITTYEN BY J,L NORTON,LASL T3, {974

COMMON/ARRCON/ICHARC8®), 18UB, ITEST, NSUB, NSUBV(4), IENTRY, I8BSPT,
{ CREAL,CIMAG,CMPLEX,DIM,MULTSV,IVSUM,MULT,LIST,HOLLER,DOBLE
COMMON/IOTAB/NE, IFTAB

COMMON/JOTAB/NFE, IFYABE

INTEGER GETIT,SHIFT,O0R,AND,COMP

DIMENSION ILINE(8)

DATA IPT/iRy/

LOOP OVER ALL OUTPUT FILES

IF(IEFLAG,NE,{) GO TO 2
NFPrNF

IFTeIFTAB

Go 10 3

CONTINUE

NFPaNFE

IFTuIFTABE

CONTINUE

IP(NFP,EQ,3) NFP=m1i

DO 582 Imi,NFP

IF NO, OF FILES I8 0,60 DEFAULT TO OUT
IF(IFT,NE,@) GO YO 1@

IPXmé
GO TO 29

19 CONTINUE
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PICK UP THE NEXT FILE NAME

ITSTRIFT+let

IPXmGETITCITST)

CONTINUE

PRINT A ROW OF ASTERISKS UNLESS JUST PRINTING THE CARD
IF(IEFLAG,EQ,1) GO TO Xn

WRITE(CIPX,970)

CONTINUE

PRINY THE CARD ITSELF

WRITECIPX,512) ICHAR

ALL DONE IF JUST PRINTING THE CARD

IF(IEFLAG,EQ,1) GO TO S@@

AR I Y T R Yy Ty Y Y R R NN R R R R Ty ey
SEY UP POINTER YO AREA OF CARD CAUSING ERROR

AR A2 A R Y R R R R R Y R Y R R X R X T X )
BLANK OUT THE POINTER {INE

DO 40 Jmi,8
ILINE(JImIH

APPLY 80 AS UPPER BOUND ON CARD COLUMN NO,

fsusxslsus
IF(ISUBX.GT,80) 1SUBXe8p

DETERMINE WORD COUNT (L) AND CHARACTER COUNT WITHIN WORD (K)
OF CARD WORD CONTAINING THE ERROR

KaMOD(ISUBX,18)

LeIsuBX/10

IF(K,NE,B) LelLe¢l

IFIK,EQ,0) K=10

SHIFT THE POINTER TO THE PROPER COLUMN POSITION

KX2iPwK

IXKXgbrKX

ICRSHIFTCIPT, IKX)

MASK OUT THE PROPER POSITION IN THE LINE AND INSERT THE POINTER

IMRBHIFT(77B, IKX)
ILINECL)®OR(IC,ANDCILINE(L))COMP(IM)))

PRINT THE POINTER LINE
WRITE(IPX,520) 1LINE
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94 c GO PRINT THE PROPER ERROR MESSAGE

98 4
96 60 T0 (50@,50,60070'80.90'!500110'125013001“@:!59'160.l70'16ﬂ'190'
97 1 208.210.22@,23@.200.250'260.276,280.29G.30@,315,326.330.309;350.
98 2 360,370,380,390,400,410,420,430,440,4%0,460,4708,480),1EFLAG
99 S8 WRITE(IPX,%530)
100 GO 70 490
101 68 WRITECIPX,540)
102 GO Y0 490
1083 78 WRITECIPX,5%0)
104 GO T0 490
108 80 WRITEC(IPX,%560)
106 G0 7O 4oa
187 9@ WRITE(IPX,578)
108 GO T0 49
129 100 WRITECIPX,580)
110 GO TO 490
114 118 WRITE(IPX,%590)
112 GO Y0 490
113 129 WRITE(IPX,60@)
114 GO TO 49p
118 130 WRITE(IPX,6]50)
116 GO YO 490
117 140 WRITE(IPX,620)
118 60 TQ 492
119 150 WRITECIPX,630)
120 GO TO 490
124 160 WRITE(IPX,640)
122 GO T0 490
123 172 WRITE(IPX,6%0)
124 GO TQ 49Q
125% 18@ WRITE(IPX,6640)
126 GO YO 499
127 198 WRITECIPX,670)
128 GO TO0 499
129 208 WRITE(IPX,880)
130 GO TO 498
134 210 WRITE(IPX,690)
132 GO TO 490
133 220 WRITE(IPX,702)
1348 GO TO 490
138 2302 WRITE(IPX,7i0)
136 GO YO0 490
137 248 WRITE(IPX,720Q)
138 GO 10 490
139 258 WRITECIPX,730)
140 GO TO 490
141 260 WRITE(IPX,740)
142 GO TO 490
143 270 WRITECIPX,758)
144 GO TO 499
14% 280 WRITE(IPX,760)
146 GO TO 490
147 290 WRITECIPX,770)
148 GO TO 490
149 309 WRITE(IPX,788)
150 GO TO 4s2
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151
152
153
154
159
156
157
158
159
168
161
162
163
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
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
208
206
207

OO

3o
320
332
3140
150
360
170
380
392
400
41e
420
4309
440
450
462
470

482
499

500

510
528
5308
S40
530
560
S70
5808
594
600
610
6202
630
6490

WRITE(1PX,790)
GO TO 490
WRITE(IPX,800)
60 TO 490
WRITE(IPX,810)
G0 T0 492
WRITECIPX,820)
GO TO 499
WRITE(IPX,830)
GO YO 498
WRITE(IPX,840)
G0 TO 490
WRITE(IPX,8%8)
60 T0 490
WRITE(IPX,860)
60 TO 490
WRITE(IPX,878)
GO TO 490
WRITE(IPX,880)
GO TO 490
WRITE(IPX,899)
GO TO 490
WRITE(IPX,900)
GO TO 499
WRITECIPX,918)
GO TO 498
WRITE(IPX,920)
GO TO 499
WRITE(IPX,938)
60 TO 490
WRITE(IPX,940)
60 YO 490
WRITECIPX,9%03)
GO TO 4909
WRITE(IPX,960)
CONTINUE

PRINT ANOTHER ROW OF ASTERJSKS

WRITE(IPX,978)
CONTINUE
RETURN

FORMAT(IH ,B80A1)

FORMAT(1H ,8A10)

FORMAT(1H ,41HMORE THAN SIX CHARACTERS IN NAMELIST NAME)
FORMAT({H ,4SHMORE THAN SIX CHARACTERS IN NAMELISY VARIABLE)
FORMAT(1H ,39HNAMELIST VARIABLE NOT IN NAMELIST TABLE)
FORMATC(IH ,SOHILLEGAL CHARACTER FOLLOWING NAMELIST VARIABLE NAME)
FORMAT(1H ,3PHILLEGAL CHARACTER IN SUBSCRIPT)

FORMAT(1H , {SHDELIMITER EXPECTED)

FORMAT(1H ,2OMUNEXPECTED DELIMITER)

FORMAT(1H ,20Hx EXPECTED,NOT FOUND)

FORMAT(IH ,24HILLEGAL LOGICAL VARIABLE)

FORMAT(1H ,43HNAMELIST NAME NOT FOUND IMMEDIATELY AFTER 8)
FORMAT(SH ,34HILLEGAL CHARACTER IN THIS POSITION)

FORMAT(IH ,U4HFIRYT CHARACTER OF NAMELIST VARIABLE ILLEGAL)
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208
209
210
211
212
213
2t
21$
216
217
218
219
229
221
222
223
224
223
226
227
228
229
230
231
232
233
234
235
236
237
238
239
24e
241
242
243
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659
669
670
680
690
700
710
720
738
740
75¢
760

778
780
798
800
810
820
830
840
858
860
870

88n
890
900
930
920
930
949
9%@
960
979

FORMAT(LH
FORMAT(IM
FORMAT(1H
FORMAT (L H
FORMAT(1H
FORMAT(1#
FORMAT (1 H
FORMAT(1H
FORMAY(tH
FORMAT(1H
FORMAT(1H
FORMAT( 1IN

s J9HTO0 MANY SUBSCRIPTY)

s HOHATTEMPY TO USE UNDIMENSIONED VARIABLE AS AN ARRAY)
¢ 3THTO0 MANY SUBSCRIPTS FOR THIS VARIABLE)}

s 28HMULTIPLIER IS NOT AN INTEGER)

¢+ 24HMORE THAN ONE MULTIPLIER)

o JURMULTIPLIER WITHIN COMPLEX CONSTANT)

¢+ 25HIMPROPER LEFT PARENTHESIS)

s 23HIMPROPER OCTAL CONSTANT)

s 31HMORE THAN TWO SIGNS IN CONSTANT)

s UOHFIRSY CHARACTER OF NAMELIST NAME ILLEGAL)

s SANILLEGAL CHARACTER IN NAMELISY NAME)

o 4BHMORE THAN ONE DECIMAL POINT IN A FLOATING POINT ,

{ S8HCONSTANT)

FORMAT(1H
FORMAT({H
FORMAT({H
FORMAT(IH
FORMAT({H
FORMAT(IH
FORMAT({H
FORMAT({H
FORMAT({H
FORMAT (M
FORMAT(1H

¢ 21HEXPONENT OUT OF RANGE)

» 3SHIMPROPER SIGN IN FLOATING POINT NO,)

s 4BHTO0 MANY CHARACTERS IN SINGLE PRECISION CONSTANT)
s 1SHISOLATED PERIOD)

¢ 19HZERO WIDTH CONSTANT)

+JUHILLEGAL CHARACTER FOLLOWING PERIOD)

+ 14HUNEXPECTED EOF)

+ 2THUNEXPECTED CARD TERMINATION)

¢ 27HILLEGAL H,L,0R R OCCURRENCE)

s+ @3HHOLLERITH COUNT MISSING)

s SGHMULTIPLIER NOT ALLOWED FOR HOLLERITH CONSTANYS OF ,

{ 23IHMORE THAN 1@ CHARACTERS)

FORMAT(1LH
FORMAY (1K
FORMAT({H
FORMAT({H
FORMAT ( (M
FORMAT (1K
FORMAT({H
FORMAT({H
FORMAT(1H
FORMAT (N
END

s H4HR FIELD CANNQT BE GREATER THAN 18 CHARACTERS)

+ {7THCONSTANT TOO LONG)

+36HB8IGN CANNOT PRECEDE COMPLEX CONSTANT)

¢33HTO0 MANY DIGITS IN OCTAL CONSTANT)

+SOHTHE DIGIT 8 OR 9 CANNDOT OCCUR IN AN OCTAL CONSTANT)
+25HIMPROPER COMPLEX CONSTANT)

s 19HSUBSCRIPT TO00 LARGE)

¢+ 41HMORE TYHAN ONE SIGN IN AN INTEGER CONSTANT)

» 13HERROR IN MASH)

160(1H))

SUBROUTINE STORE(TABLE, IEFLAG)

ROUTINE TO STORE THE CONSTANT LAST DECODED
WRITTEN BY J,L,NORTON,LASL Te3,1974

COMMON/ARRCON/ICHAR(88),I8UB, ITEST,NSUB,NSUBV(4),IENTRY, ISBSPT,
{1 CREAL,CIMAG,CMPLEX,DIM,MULTSYV, IVSUM,MULT,L 18T, HOLLER,DOBLE
LOGICAL MULY,CMPLEX,DIM,008LE

OTMENSION TABLE(3,1)

INTEGER TABLE,SHIPT,AND,OR,COMP

BATA CREAL/B,/

GET THE VARIABLE SUBSCRIPT INFORMATION
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10

20

TARENTHTABLE(3, IENTRY)

GEY THE ABBOLUYE ADDRESS OF THE VARIABLE

JARADDSTABLE (2, IENTRY)

18SBSPT 18 THE MEMORY OFFSET (+#1) FOR THE VARIABLE BEING READ, IY
I8 1 UPON THE ENTRY TO STCRE FOR A GIVEN VARIABLE NAME, SOME
CHECKING I8 DONE ONLY UPON THE FIRST ENTRY, SEE IF THIS IS 80,

IF(18B8PY,LE.1) GO TO 19

NOT THE FIRST ENTRY, SEE IF THE VARIABLE IS SUBSCRIPTED, IF NOT,
FATAL ERROR FOR TRYING 7O STORE MORE THAN ONE DATA ELEMENTY
INTO A NONeSUBSCRIPTED VARIABLE,

IF(IARENTY EQ.f) GO TO &4

EVERYTHING CHECKS, CONTINUE ON WITH THE STORE,

Go 10 20
CONTINUVE

FIRSY ENTRY, SEE IF A MULTIPLIER IS IN EFFECT OR VARIABLE HAS
SUBSCRIPTS,

IF(MULT,OR,DIM) GO TO S0

NEITHER CONDITION HOLDS, CONTINUE ON WITH THE STORE,
CONTINUE

SET THE MULYIPLIER COUNT, IF NO MULTIPLIER,USE {,
IFC,NOT MULT) MULTSVE]

LOOP FOR MULTIPLE STORING

DO 42 Imi,MULTSY

GET THE ACTUAL ABSOLUTE ADDRESS OF THE LOCATION INTO WHICH THE
STORE I8 YO OCCUR

1ADDSIARADD+I8BSPTe!

SPECIAL HANDLING FOR DOUBLE OR COMPLEX
IF(CMPLEX,OR,DOBLE) GO 10 30

ORDINARY ONE ELEMENY VARIABLE, CARRY OUT THE STORE,
CALL STORIT(IVSUM,IADD)

INCREMENT THE POINTER AND GO TO THE END OF THE LOOP
ISBSPT#IS8S8PT+}
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30

4@

50

60

70

GO TQ 4e
CONTINUE

EITHER DOUBLE OR COMPLEX, STORE TWD WORDS,
CALL SYORITC(CREAL,IADD)

CALL STORITCCIMAG, IADD#+1)

1SBSPTH18BSPTe2

CONTINUE

ALL DONE

RETURN .
CONTINUE

VARIABLE HAS SUBSCRIPTS OR CONSTANY HAS A MULTIPLIER, VARIABLE
MUST BE DIMENSIONED, IF NOT FATAL ERROR, v

IFCIARENT,NE,@) GO TO 70

CONTINUE

CALL MESSOT(1S)

1EFLAGRLS

RETURN

CONYINUE

IF VARIABLE IS NOT SUBSCRIPTED,ALL IS O,K, CARRY OUT THE STORE,
IF(,NOT,DIM) GO YO g0

VARIABLE 1S SUBSCRIPTED, GET THE TABLE DIMENSION INFORMATION,
ISUB{aANDCIARENT,7777778)
1SUBREAND(SHIFT(IARENT,»18),7777778)
ISUBIuAND(SHIFT(IARENT,»36),7777778)

CHECK FOR SUBSCRIPTING ERRORS, !§ THERE A FQURTH SUBSCRIPT BUT
NO THIRD DIMENSION,

IF(NSUB,EQ,4,AND,ISUB3,EG,2) GO TO 88
18 YHERE A THIRD SUBSCRIPT BUT NO SECOND DIMENSION
IF(NSUBEG,3,AND, ISUBR,EQ,2) GO TO 80

18 THERE A SECOND SUBSCRIPY BUT EITHER NO FIRSY DIMENSION OR A
FIRST DIMENSION INDICATING A SINGLY#3UBSCRIPTED ARRAY

IF(NSUB,EQ,2,AND,(ISUBY,EG,1,0R, ISUBY,EG,B)) GO TO 88
IS THERE A SINGLE SUBSCRIPT BUT NO SUBSCRIPTING INFORMATION GIVEN
1F(NSUB,EQ,1,AND, ISUBI,EQ,@) GO TO 8@

IF N SUBSCRIPYS ARE GIVEN,DIMENSIONAL INFORMATION I8 USED FOR
THE FIRST Net

IF(NSUBV(4) EQ,B8) ISUB3e@ -




129
130
134
132
133
134
138
136
137
138
139
140
141
{42
143
144
145
146
14y
148
149
150
181
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IF(NSUBYV(3),EQ,0) IsuUB2zA
IF(NSUBY(2),EQ,8) ISUB1aO

CALCULATE THE OFFSET FROM THE SUBSCRIPTING INFORMATION

ISBSPTRNSUBV(L)+ISUBEI#(NSUBV(2)ei+ISUBRX (NSUBV(3)wl1+ISUB3Is(NJUBV (4
1 )e$d))

MODIFY THE OFFSET POR COMPLEX VARIABLES
IFCCMPLEX) ISBSPTa2+]SBSPTw]
GO BACK AND DO THE STORE

GO 10 2@
80 CONTINUE

FATAL SUBSCRIPTING ERROR

CALL MESSOT(16)
IEFLAG®216
RETURN

END
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SUBROUTINE MASH(IDSTR, IVNUM, INAME, IEFLAG)

ROUTINE TO CONVERT AN ARRAY IDSTR CONTAINING ONE SIXeBIT
CHARACTER PER WORD,LEFT«JUSTIFIED,INTO ONE WORD, INAME,
CONTAINING THE SAME CHARACTERS LEFT YO RIGHT WITH BLANK FILL
AT THE RIGHT END IF NECESSARY, IVNUM CHARACYERS ARE PROCESSED
WHERE IVNUM MUST BE LE,10,

WRITYTEN BY J,L.NORTON,LASL Te3,1974
DIMENSION IOSYR(1)
INTEGER SHIFT,AND,OR,COMP
DATA MASK/770200000020000000008/
CHECK THE CHARACTER COUNT, IF GT,10,FATAL ERROR,
IFCIVNUM,LE,18) GO 10 12
CALL MESSOT(4S5)
IEPLAGHUS
RETURN
19 CONTINUE
INITIALIZE THE PACKED WORD
INAMERIH

LOOP OVER ALL CHARACTYERS
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DO 28 Imi, IVNUM

SHIFT MASK INTO PROPER POSITION
ITEMPMaSHIFT(T77B,60=6%])

SHIFY CHARACTER INTO PROPER POSITION
ITEMPRSHIFT(IDSTR(I)smb6%(1Iw}]))

DRORP CHARACTER INTO INAME, FIRST MASK OUT THE BLANK, THEN ISOLATE
THE CHARACTER AND DROP IT INTO THE PREPARED SLOT,

INAMEROR(AND(INAME, COMP (ITEMPM) )y AND(ITEMP, ITEMPM))
ALL DONE

RETURN
END

SUBROUTINE NAMPRY(NFX,FTABX)

ROUTINE TO SET THE FILES ON WHICH THE NAMLST ROUTINE WILL WRITE
WHENEVER ITS DOES OUTPUT OTHER THAN ERROR MESSAGES (PS OR C8),
THE CALLING SEQUENCE IS  CALL NAMPRT(N,TABLE) WHERE
N « NO, OF TABLE ENTRIES
TABLE » ARRAY OF FILE NAMES,EITHER IN THE FORM OF
LEFTeJUSTIFTED, ZERO=FILLED HOLLERITH
CONSTANTS OR INTEGERS,

FOR EXAMPLE,IF ONE WANTED TO WRITE BOTH ON FILM AND PAPER,
THE TABLE WOULD APPEAR AS
DATA TABLE/4LFILM,3LOUT/,
IF FILM WAS EQUIVALENCED TO FSET12 AND OUT TO FSETe,
AN ALTERNATE FORM WOULD BE
DATA TABLE/1296/
AND THE CALL WOULD BE
CALL NAMPRT (2, TABLE),

IF NAMPRT IS8 NOT CALLED BEFORE NAMLST,THE LATYER WILL
DEFAULT ALL QUTPUY TO OUT,

WRITTEN BY J,L.NORTON,LASL T=e3,1974

COMMON/IOTAB/NF, IFLOC
INTEGER FTABX(1)

DATA NF,IFLOC/@,0Q/
IFC(NPX,LE,Q) RETURN
NFuUNFX
IFLOCRLOCF(FTABX)




31
32

RETURN
END
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SUBROUTINE ERRPRY(NFX,FTABX)
ROUTINE ANALOGOUS TO NAMPRT EXCEPT FOR PRINTING ERROR MESSAGES
WRITTEN BY J.L,NORTON,LASL Tw3,1975

COMMON/JOTAB/NF, IFLOC
INTEGER FTABX(1)

DATA NF,IFLOC/0,8/
IF(NFX,LE,B) RETURN
NFaNF X
IFLOCSLOCF(FTABX)
RETURN

END
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SUBROUTINE TABDEF(TABLE,NAME,ITSIZE, IERRT)
ROUTINE TO INITIALIZE A NAMELIST TABLE

TABLE = ARRAY WHICH WILL BE USED YO STORE NAMELIST DATA NAMES
AND RELATED INFORMATION, IT MUST BE 3a(N¢y) ELEMENTS
LONG WHERE N IS THE NUMBER OF DISTINCT NAMELISY
VARIABLES 70 BE READ UNDER THIS NAME,

NAME = NAMELIST NAME,LEFTeJUSTIFIED,BLANK«FILLED HOLLERITH, [F
ONE WERE GOING TO READ CARDS OF THE FORM PSCODEIN ,,
NAME=6HCODEIN,

ITSIZ2E « SECOND SUBSCRIPT OF THE TABLE ARRAY
(MAXIMUM NO, OF TABLE ENTRIES¢})

JERRT = VARIABLE SET BY ASSIGNED GO TO AS RETYURN POINT IF TABLE
INITIALIZATION ENCOUNTERS AN ERROR CONDITION

WRITTEN BY J,L,NORTON,LASL Te3,1974

INTEGER TABLE
DIMENSION TABLE(S,!)
COMMON/ERRORC/IERRTP
TABLE(1,$)aNAME
TABLE(2,1)=ITSIZE
TABLE(3,1)u0
IERRTPEIERRY

RETURN

END
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SUBROUTI
ROUTINE

TABLE =«
NAME =
LOCA »
IEFLAGe

[ ]

N§UB

NSUB1Y
NsuB2
N§UB3

THE ACTU

NEXT

THE
WRITTEN
INTEGER

NE TABSET(TABLE,NAME,LOCA, IEFLAG,NSUB,N8UBY,NSUBR,NSUB3)
TO ADD A VARIABLE TO A NAMELIST TABLE

AN ARRAY WHICH HAS BEEN INITIALIZED BY A CALL TO TABDEF

NAME OF VARIABLE TO BE ADDED,AS A HOLLERITH CONSTANT

THE VARIABLE ITSELF

ERROR INDICATOR

RETURNED 2ERO IF NO ERROR WAS FOUND

RETURNED WITH THE CONTENTS OF THE VARIABLE «NAMEe
LEFTeJUSTIFIED (LEFT 6 CHARACTERS) AND THE ERROR NO,
RIGHT«JUSTIFIED IF AN ERROR OCCURRED

NUMBER OF SUBSCRIPTS (3,1,2,3,0R 4)

FIRST ARRAY DIMENSICN

SECOND ARRAY DIMENSION

THIRD ARRAY DIMENSION

(IF YHE NAMELISY VARIABLE HAS N SUBSCRIPTS (N,LE,4),
THEN N8UB{,NSUBR,,,.,,NSUBNw{ ARE NEEDED)

AL FORM OF THE TABLE 1S AS FOLLOWS ==
WORD | @ THE TABLE NAME (LEFTeJUSTIPIED,BLANKwFILLED
HOLLERITH)
WORD 2 = UNUSED
WORD 3 e NO, OF ENTRIES IN THE TABLE
FOLLOW TRIPLETS OF WORDS FOR EACH NAMELIST VARIABLE =
WORD 1 » VARIABLE NAME (SAME AS TABLE NAME)
WORD 2 » VARTABLE LOCATION (RIGHT JUSTIFIED,RELATIVE
TO BEGINNING OF CODE FIELDwLENGTH)
SUBSCRIPT INFORMATION
IF ZERO,THE VARIABLE IS SINGLY SUBSCRIPTED
» IF NONwZERO, THE WORD 18 INTERPRETED AS BEING
MADE UP OF THREE 18 BIT FIELDS, DENOTING
THE RIGHTMOSY BIT AS @, THE THREE FIELDS ARE
BIT8 0=17,18=35,AND 36w53,RESPECTIVELY,
THESE THREE FIELDS CONTAIN NSUB{,NSUB2,AND
NSUBS,RESPECTIVELY,
LENGTH OF THE TABLE SHOULD BE 3#(WORD(3)+1) LOCATIONS,

WORD 3

BY JeL NORTON,LASL Tw3,1974
TABLE,SHIFT,AND,OR,CQMP

DIMENSION TABLE(3,1),FMT({Q)

COMMON/E
IEFLAG=0

GET NUMB
NENTRY=T
COMPUTE

ISUBENEN
MAKE SUR

RRORC/IERRT

ER OF ENTRIES CURRENTLY IN THE TABLE
ABLE(3,1)

SUBSCRIPT FOR NEW TABLE ENTRY

TRY+2

E YHERE 1S STILL TABLE SPACE LEFTY




55
56
57
58
59
60
61
62
63
64
6%
66
67
68
69
78
71
72
73

14 ]
76
77
78
79
80
81
a2
8}
84
85
86
87
88
89
9@
91
92
93
94
98
96
97
98
99
109
101
102
103
194
10%
106
107
108
109
110
111

(e Ee N (o]
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(3 X2 N N3} aon

3 OO0

ie

2e

IFCISUB,LE,TABLE(2,1)) GO TO 10

NO, FATAL ERROR,

1EFLAGaS

GO T0 999

CONTINUE

SET UP TABLE ENTRY

TABLE(],ISUB)aNAME

TABLE(2,I8UB)=LOCFLLOCA)

TABLE(3,ISUB)=D

COMPOSE SUBSCRIPT WORD IF VARIABLE 1S AN ARRAY
IF(NSUB4,EQ,@) GO TO 38

S8ET THE TABLE BASED UPON HOW MANY SUBSCRIPTS THE ARRAY HAS
IF(NSUB,GT,1) GO TO 20

ARRAY HAS ONLY ONE SUBSCRIPT, DENOTE THIS BY SETTING SUBSCRIPT
FIELD 1 YO 1 AND LEAVING ALL THE REST ZERO,

TABLE(S3,1IS5UB)=}
GO T0 3@

ARRAY HAS MORE THAN ONE SUBSCRIPY

CONTINUE

SEE IF AT LEAST THE FIRST SUBSCRIPT IS SPECIFIED, IF NOT,ERROR,
IF(NSUBY_LE,®) GO TO 4@

FIRSY SUBSCRIPY PRESENT, STORE IT AND SEE IF ARRAY HAS MORE THAN
TWO SUBSCRIPTS,

TABLE(3,ISUB)=NSUBL
IF(NSUB,EQ,2) GO TO 30

YES, THE SECOND SUBSCRIPT MUST BE SPECIFIED, IF NOT,ERROR,
IF(NSUB2,LE,B) GO YO S@

SECOND SUBSCRIPT PRESENT, STORE IT AND SEE IF ARRAY HAS MORE THAN
THREE SUBSCRIPTS,

TABLE(3,18UB)=OR(TABLE(3,I8UB),8HIFT(NSUBR,18))
IF(NSUB,EQ,3) GO TO 32

YES, THE THIRD SUBSCRIPT MYST BE SPECIFIED, IF NOT,ERROR,
IP(NSUB3,LE,@) GO TO 68
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123
124
12%
126
127
128
129
130
134
132
133
134
135
136
137
138
139
140
14t
142
143
144
148

(o XX a]
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300 o000 OOON OO0

30

40

1]

60

70
999

THIRD SUBSCRIPT PRESENT, STORE IT AND MAKE SURE THE TOTAL NO,
0F SUBSCRIPYS DOES NOY EXCEED FOUR,

TABLECS, ISUB)WOR(TABLE(3, I8UB),SHIFTINSUB3,36))
IFCNSUB,NE,4) GO TO 70

CONTINUE

ALL DONE, INCREMENY THE NO, OF ENTRIES AND RETURN,

TABLE(Y, 1 JUNENTRY+!
RETURN

ERROR = MODRE THAN ONE SUBSCRIPT INDICATED BUT NSUBI NOT GIVEN OR
IN ERROR (ZEROQO OR NEGATIVE}

IEFLAGSIEFLAG+!

ERROR & MORE THAN TWO SUBSCRIPTS INDICATED BUT NSUB2 NOT GIVEN OR
IN ERROR

IEFLAGSIEFLAG+!

ERROR e MORE THAN THREE SUBSCRIPTS INDICATED BUT NSUB3 NOT GIVEN
OR IN ERROR

IEFLAGEIEFLAG
ERROR = MORE THAN FOUR SUBSCRIPYS INDICATED

IEFLAGSIEFLAGH]

CONTINUE

IEFLAGRORCIEFLAG, ANDINAME,T777777777770000080808))
GO YO 1ERRY

END
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SUBROUTINE NXTCOL(IF,IEFLAG)

ROUTINE Y0 GET THE NEXT CHARACTER FROM THE CURRENT NAMELIBTY CARD
AND, IF NECESSARY,READ ANOTHER CARD FROM FPILE IF

WRITTEN BY J,L,NDRYON,LASL T=3,1974
COMMON/ARRCON/ICHAR(80),1SUB, ITESY,NSUB,NSUBV(4), IENTRY, ISBSPT,
§ CREAL,CIMAG,CMPLEX,DIM, MULTSV, IVSUM,MULT,LI8T,ROLLER,DOBLE
LOGICAL LIST,HOLLER

INCREMENT THE COLUMN NO,

18UBRISUB+!

PICK UP THE CHARACTER IN COLUMN I8UB
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(s Nale)

10

20

ITESTRICHAR(ISUB)
IF I8UB HAS NOT MOVED ACROS8S A CARD BOUNDARY,WE ARE ALL DONE
IF(18UB,LE.80) GO TO 3@

MUST READ NEXT CARD, IEFLAG WILL BE RETURNED NONwZERO ONLY 1F
AN EOF WAS ENCOUNTERED,

CALL READIT(IF,IEFLAG)
IF(IEFLAG,EQ,@) GO TO 1@

AN EOF WAS READ, WE ARE ALL THRQOUGH,

CALL MESSOT(32)

{EFLAGE=32

RETURN

CONTINVE

READ WAS SUCCESSFUL, RESET COLUMN AND CHARACTER,

I1sUB=2
ITESTwICHARCISUB)

IF PROCESSING A HOLLERITH FIE{D,NO MORE CHECKING

IFC(HOLLPRY GO TO 2@

CHELK FOR 8 IN CC2, IF NOT,ALL FINISHED CHECKING,

IFCITEST NE,1HS) GO TO 20

$ IN CC&, PROBABLY BEGINNING OF NEXT NAMELIST STATEMENT, MUST
HAVE HAD MJISSING TERMINAL § ON PREVIOUS CARD, GO BACK AND
READ THE CARD IN ERROR,

BACKSPACE IF

BACKSPACE IF

CALL READIT(IF,1EFLAG)

SET THE COLUMN POINTER 70 €C80,G0 PRINT ERROR MESSAGE,AND QUIT

Isusz8e

CALL MESSOT(33)

IEFLAGR33

RETURN

CONTINUE

EVERYTHING CHECKED OUT, SEY COLUMN T0 | AND PICK UP THE
CHARACTER IN €C1,

1suB=y
ITEST=RICKARCISUB)Y

IF FLAG I8 SEY,PRINT THE LAST CARD READ
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78
76
77

32

IFCLIST) CALL MESSOT(!)
CONTINUE

RETURN

END
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SUBROUTINE READIT(IF,IEFLAG)
ROUTINE TO READ THE NEXT CARD ON FILE IF
WRITTEN BY J,L.NORYON,LASL Te$,1974

COMMON/ARRCON/ICHAR(8G), 18UB, ITEST,NSUB, NSUBV(4), IENTRY, ISBSPT,
{ CREAL,CIMAG,CMPLEX,DIM,MULTSY,IVSUM, MULY, 18T, HOLLER,DOBLE

READ THE NEXT CARD
READ(IF,30) ICHAR
CHECK FOR END=QFeFILE
IF CEOF, IF) 10,20

YES, SET THE FLAG,
CONTINUE

1EFLAGRe1

CONTINUE

RETURN

FORMAT (BBAL)
END
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SUBROUTINE OPOMP(FWA,LWA, IFILE)

ROUTINE TO DUMP SMALL CORE MEMORY IN CDC COMPASS MNEUMONICS
FWA = FIRST WORD TO BE DUMPED

LWA = LAST WORD TO BE DUMPED

IFILE « FILE TO WHICH TO DIRECT OUTPUT

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

INTEGER FWA,FWAP,GETIT,SHIFT,AND,OR

DIMENSION IDIGIT(28),ICODEC4), IREG(4), IOPRN(33,4), IDNAME(8)
DIMENSION IOP(42),IHEQR(20)




(s XaNa) ane o000 o000

(2 22Nl

is NaXel OO o000

IO o000

-
[

8

32

40
11

68

DATA IOP/2HPS, 2HR| s 2HWL, 2HMJ, 2HRX , 2HWX, 2HRT, 2HTB, 2HIB, 2HRO, 2HOB,

 2HRJ, 2HJP, 2HZR, 2HNZ, 2HPL, 2HNG, 2HIR, 2HOR, 2HDF , 2HID, 2HEG, 2HNE , 2HGE,
2 2HLT, 2HBX, 2HLX, 2HAX, 2HMX ) 2HNX, 2HZ X, 2HUX s 2HP X 2HF Xy 2HDX ) 2HRX 4 2HIX,
3 2HNG, 2HEX, 2H8A, 2HSB, 2HSX/

DATA IDNAME/LHB, LHL,1H2, 1HS, 1HU, 1HS, 1H6, 1HT/

IF FWA,GT,LWA, IGNORE THE CALL

IF(FWA,GT,LWA) RETURN
FUAPaFWA

LOOP OVER ALL WORDS TO BE DUMPED

CONTINUE

GET THE CONTENYS OF THE CURRENT ADDRESS (FWAP) TO BE DUMPED
INORDRGETIT(FWAP)

BREAK THE KORD UP INTO INDIVIDUAL DIGITS

00 20 1s1,20 ,
I0JGITCI)SAND(SHIFT(IWORD,321),78)

CONTINUE

COMPUTE HOLLERITH EQUIVALENT OF DIGITS

DO 38 Ixi,20

TSUBRIDIGITCI)#4

IHER(T) #1DNAME(18UB)

IDN I8 THE CURRENT DIGIT NO, OF THE WORD BEING PROCESSED
IDNs1

IPART 1S THE NO, OF THE INSTRUCTION (1e4) BEING PROCESSED
FOR THE CURRENT WORD

IPARTRY
INITIALIZE THE OUTPUT FIELDS

DD %2 1si,4
ICODE(1)m2H
IREG(IImiIH

DO 4@ Jsi,13
IOPRN(J,1YmiH
CONTINVE
CONTINUE

LOOP OVER ALL DIG1TS
CONTINUE

TOPNO 13 THE NO, OF THE CHARACTER OF THE OPERAND FIELD CURRENTLY
BEING FILLED
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o000

300

s Ke Xa gl (s NeXaNel (s NaXg]

o0 (s RaNs)

70

ea

9@

100

110

120

130
1490

TOPNO=®{
IGOT=IDIGIT(IDN) #}
GO TO (70,360,449,500,520,620,6290,628),160T

FIRSTY DIGIT OF OpP IS @

CONTINUE

IDNEIDN# ¢

1GO0T=IDIGITCIDN)#¢

GO TO (89,190,330,348,3502,3%0,352,35%08),1607

0P 18 PS (900)

CONTINUE
ITYPESRY

CHECK FOR ERRORS
IF(IDN.LE,12) GO TO 108

SEE 1F THIS I8 END OF WQRD PADDED WITMH ZERQS, IF 80,
PROCESS LIKE NO,

IFCIDN,EQ,17) GO TO 600

WORD 18 IN ERROR, MUST NOT BE INSTRUCTION, PRINT MESSAGE AND GO ON
TO NEXT WORD,

CONTINUE

WRITE(CIFILE,T68) FWAP,IWORD
G0 Y0 89

CONTINUE

ITYPE=sY

PROCESS INSTRUCTION OF THE PORM OP K
IONmIDNe2
PROCESS X

CONTINUE

IsUMRO

00 120 1wy,6

IDN=IDN#Y

ISUMROR(ISUM, SHIFT(IDIGIT(IDN) ,3x(6=1)))
CONTINUE
ISUMRSHIFT(SHIFT(ISUM,42),wd2)
IF(ISUM,GE,Q) GO TO 130

ISUMEs ISUM
10PRN(IOPND, IPART) B 1Hw

GO TO {40

CONTINUE

JOPRNCIOPNO, IPARTIELHe

CONTINUE

IOPNOaIOPNOe

DO 150 lwi,é6
IDWAND(SHIFT(ISUM,=3%6m1)), 7B)



128
129
130
134
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
159
1514
152
1S3
184
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
17@
174
172
173
174
175
176
177
178
179
182
181
182
183
184

o000

s EeNa) [2 X 2 X2 o000 o0on (e XKool e XxRg]

a2z Xa]

150

160

170

180

198

208

2ie

22a

JOPRN( IOPNO, IPART)NIDNAME(ID#1)
JOPNO®IOPNO+1
CONTINUE

FINISH PARCEL

CONTINUE
ICODE(IPART)IRIOP(ITYPE)
IF(IDN,GE,28) GO TO 170
IPART=IPART+1

IDN® IDN# 1

IF(IDN,GT,16) GO YO 90
GO T0 60

WORD 18 FINISHED, PRINT THE LINE,
CONTINUE

WRITE(IFILE,77@) FWAP,IWORD,(ICODE(I),IREG(1), (JOPRN(J,1),Jm1,13),

{ Img, JPART)
SEE IF THIS WAS THE LAST WORD

CONTINUE
IF(FWAP,GE,LWA) RETURN

NO, CONTINUE,

FUAPRFWAP¢ Y
GO 70 1@

FIRST TWO DIGITS OF OP ARE @1
CONTINUE

TONuIDN+1
IGOY®IDIGIT(IDN)#}

GO 10 (200,219,210,230,240,240,256,310),160T

0P I8 RJ (018)

CONTINUE
ITYPEmL2
IONBIDN+
GO TO {10

0P 18 211 OR @12

CONTINUE
ITYPERIGOY

PROCESS INSYRUCTION OF THE FORM

CONTINUE

IF(IDN.GY,13) GO TO 9¢
IDNSIDN+d
I0PRN(1,IPART)a{HB
IOPRN(2, IPART)RIHEQ(IDN)
10PNO®3

oP

BJe¢K

177



188 GO TO {10

186 ¢

187 c 0P IS MJ

188 c

189 230 CONTINUE

198 ITYPERU ,

191 IFCIDIGITCIDNS1) NE, O, 0R, IDIGITCIDN+2) (NE,@) GO TO 228
192 IF(IDN,GT,13) GO TO 90

193 IDNBIDN+7

194 GO TO 160

195 c

196 c 0P 18 B14 OR ©1%

197 t

198 240 CONTINUE

199 ITYPESIGOY

290 ¢

201 c PROCESS INSTRUCTION OF THE FORM  OPJ XK
20 c

203 IDNwIDN# 3

204 1REG(IPART) wINEQ(IDN)

208 IDN3IDN#1

206 10PRN(1, IPART) m{HX

207 10PRN(2, IPART) pIHEQC ION)

208 GO TO 160

209 ¢

210 c OP 18 016

211 c

212 258 GONTINUE

213 IPCIDIGITCIDN+1)NE,8) GO TO 280
214 ITYPES?

215 c

216 c PROCESS INSTRUCTION OF THE FORM OP  BK
217 268 CONTINUE

218 IDN®IDN+2

219 278 CONTINUE

220 IOPRN(1, IPART) m1HB

221 10PRN(2, IPART) = IHEG ( IDN)

222 GO TO t68

223 282 CONTINUE

224 IFCIDIGIT(IDN+2) NE,@) 6O YO 290
225 ITYPESS

226 c

22 c PROCESS INSTRUCTION OF THE FORM  OPJ
22 c

229 IDNSIDN# 1

210 IREG( IPART) 2 THEQC1DN)

234 ION®IDN+1

232 GO TO 160

233 298 CONTINUE

234 ITYPER9

235 c

23¢ c PROCESS INSTRUCTION OF THE FORM OPJ  BK
23 c

238 380 CONTINUE

239 IDN® IDN+1

240 IREG(IPART)3IHEQ(IDN)

241 ION=IDN+1
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2ue
243
244
245
246
247
248
249
250
25}
2%2
253
254
255
256
as?
258
259
269
261
262
263
264
265
266
267
268
269
2710
a2
212
273
274
271s
276
277
278
279
280
281
282
283
284
285
286
287
288
289
e9e
291
292
293
294
29s
29%¢6
297
2908

s XaXsl

[ R aNe]

aXeNel

(2 Rale]

O30

onn

a0

3t0

320

310

340

350

G0 YO 270
op 18 017

CONTINUE

IFCIDIGITCIONS1) NE,@) GO TO 32@
ITYPE=10

GO TO 260

CONTINUE

ITYPER1Y

GO T0 308

op I8 JP (82)

CONTINVE
ITYPER1Z

PROCESS INSTRUCTION OF THE FORM OP

IFCIDN,GT,12) GO TO 98
ION® IDN+1{
IOPRN(1,IPART)={HB
TOPRN(2,IPART)mIKEQCIDN)
IDNSIDN#t

10PNOR3

G0 10 10

FIRST TWO DIGITS OF OP ARE 83

CONTINUE

IFCIDN,G6T,12) GO TO 99
ION®IDN4 ¢
IGOTSIDIGIT(IDN)
ITYPERIGOT+ 14

PROCESS INSTRUCTION OF THE FORM OP

IDNmIDNet

IOPRN(1, IPART) S HX
IOPRN(Q, IPART)RIHEQCIDN)
JOPRN(3, IPART)=1H,
I0PNOwY

GO 70 110

BJ¢K

XJ,K

FIRST TWO DIGITS OF OP ARE 24,05,06,0R 27

CONTINUE
IFC(IDN,GY,12) GO YO 9@
ITYPESIGOT+1?

PROCESS INSTYRUCTION OF THE FORM OP

JDN®IDN+

JIOPRN(3, IPART)m{HB
IOPRN(2, IPART)EIHEQ(IDN)
I0PRN(3,IPART)atH,
IOPRN(4, IPART)B1HB

BI,BJ,K
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299 IDNSIDN¢1

300 IOPRN(S, IPART)mIKEQ(IDN)

301 I0PRN(6, IPART)I =N,

302 I0PNOx?

3103 GO TO i@

304 c

385 ¢ FIRST DIGIT OF OP I8 §, OP I8 BXI,

386 c

31a7 360 CONTINUE

308 ITYPES26

309 IDNRIDNeY

3108 IGOTaIDIGITCIDNY ¢}

31; GO YO (370,378,379,370,430,43P,430,439),1607
34 c

313 t PROCESS INSTRUCTION OF THE FORM OPI xJ
314 c XJ®XK
318 o XJoXK
316 c XJ= XK
347 4 XJ/7XK
318 c (1607=4,2,3,4,0R 5)
319 c

320 370 CONTINUE

321 IDNSIDNed

322 IREGCIPART)Y=IHEQ( IDN)

323 IDNGIDNe

324 IOPRN(1, IPART) m{HX

32% IOPRN(2, IPART) g IHEQ( IDN)

326 IDNSIDN+{

327 IFCIGOT,EQ,1) GO TO {60

328 KREGEINKEGQ(IDN)

329 I0PNOs3

338 160T=160Te

334 GO YO (380,400,410,420),1607

332 c

333 c ADD ON *XK

334 ¢

335 382 CONTINUE

336 JOPRN(IOPNO, IPART) s iHn

337 390 CONTINUE

338 TOPRNCIOPNO41, IPART)ImIHYX

339 IOPRN(IOPNO+2, IPART)IEKREG

340 GO TO 160

341 4

342 c ADD ON +XK

343 c

344 400 CONTINUE

348 IOPRN(IOPNO, IPART) a1 He

346 G0 YO 3%0

347 c

348 ¢ ADD ON eXK

349 c

350 410 CONTINUE

3851 10PRAN({IOPNO, IPART) & | He

352 60 Y0 39@

353 c

%4 o ADD ON /XK

315§ c
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3156
157
3158
3189
360
364
362
363
364
365
366
367
368
369
370
374
372
373
374
378
376
377
378
379
380
381
188
383
384
388
386
387
388
389
390
391
392
393
394
39%
396
397
398
399
400
401
402
43
4ada
4as
48é
407
o8
a9
410
411
412

OO0 0

s XaRal (g Nale]

O

Ao

420

430

449

450

460

are

CONTINUE
JIOPRN{IGPND, IPART)R{H/
G0 YO 39@

PROCESS INSTRUCTION OF THE FORM 0P}

CONTINUE

IDNRIDN+ Y
IREG(IPART)®IHEQCIDN)
IDNEIDN+

KREGaIHEQTCIDN)

I0PRN(1, IPART) o Hm
JOPRN(2, IPART) m i MX
IONRIDNe

TOPRN{3, IPARTYSIHEQ(IDN)
IFCIGOT,EQ,5) GO T0 160
IGOTRIGOT=S

I10PNO=Y

GO YD (380,490,410),1G60Y

FIRSY DIGIT OF OP 18 2
CONTINUE

IDNEIDN+}
IGOTRIDIGITCIDN) +4

a XK

o XKaXJ

wXKeXJ

eXKaXJ
(160T=5,6,7,0R 8)

GO YO (u450,480,4%0,4808,490,490,498,490),1607

oP IS8 LXxI

CONTINUE
1TYPER2Y
IF(IGOT.EG,1) GO TO 470

PROCESS INSTRUCTION OF THE FORM 0PI

CONTINUE

IDN®IDN+
IREG(IPART)I=IHEQ ( IDN)
IDNZIDN+ 1
JOPAN(L,IPART)s(HB
I0PRN(2, IPART)YeIHEQ(IDN)
IDNBIDN+§
JOPRN(3,IPART)uiH,
IOPRN(4, IPART) p{HX
I0PRN(S, IPART)aTHEQCIDN)
GO T0 160

PROCESS INSTRUCTION OF THE FORM OPI

CONTINUE

IDNSIDN+1
IREGCIPART)=IHEQ(ION)
IDNEIONe¢t

BJ, XK

JK
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443 IOPRN(S, IPART)AINEQ(IDN)

434 IDNSIDN+}

419 JOPRN(2,IPART)SINEQ(IDN)
416 JOPRN(3,IPARTIn{HB

417 GO Y0 1640

418 d

419 c op 1S AxI:

Ueod c

421 48@ CONTINUE

422 1TYPERmR2S

423 IF(IGOT,EQ,2) GO TO 4Y@
a24 GO YO 460

42% 4

426 ¢ OP I8 NXI,ZXI,UXI,0R PX!Q
427 c

428 499 CONTINUE

429 ITYPERIGOT+2S

430 GO TO 460

433 o

432 4 FIRST DIGITY OF OP 18 3
433 c

434 500 CONTINUE

435 IDN=IDN+|

436 1GOTPeIDIGITCIDN)

437 ITYPERIGOTYP/2+434

438 IF(MORCIGOTP,2) NE.®) GD TO S310
439 160T=s

440 GO T0 370

441 518 CONTINUE

442 IGOT=4

443 GO TO 37@

444 C

445 (o FIRST DIGIT OF OP 1§ 4
446 c

447 528 CONTYINUE

4us IDNSIDNe¢1

449 I1GOTaIDIGITCIDN)Y #¢

450 GO TO (530,5408,%50,570,580,580,599,578),1607
451 ¢

452 c OP IS FLOATING MULTIPLY
453 c

454 $30 CONTINUE

455 ITYPERSY

4%6 GO TO S68

457 S48 CONTINUE

458 ITYPEa3e

459 60 TO Se0

460 558 CONTINUE

461 ITYPER3S

462 560 CONTINUE

463 1G0T=?

464 GO Y0 379

465 ¢

'Y-Y.} C 0P IS MXI OR CXI

467 ¢

468 5708 CONTINUE

469 ITYPER29
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u70
471
472
473
474
478
avé
477
478
479
480
481
482
uss
484
488
use
487
488
489
%@
494
492
493
494
498
496
497
498
499
11
sei
592
53
.11’}
ses
506
sa7
508
S89
512
511
Sie
513
S14
515
516
517
518
519
520
521
528
sald
524
52%
526

s NeKel

2 NaNel

(s XeNe)

o000

S80

590

604

610

622

630
buo
650

668

IFCIGOT,EQ,7) ITYPEa39
GO TO 470

0P I8 FLOATING DIVIDE
CONTINUE

ITYPER3Y

IF(IGOTEG,S) lTYPE=36
1607=S

GO T0 370

OP 18 NO

CONTINUE
ITYPE=38

PROCESS 15 BIT INSTRUCTION OF THE FORM OP

CONT INUE
IDNSIDN+!

IF(IDIGITC(IDN) ,NE, @, OR, IDIGIT(IDN+1)NE,D,OR, IDIGIT(IDN+2) ,NE,B)

1 GO TO 610

IDN®IDN+2

GO TO {60

CONTINUE

IOPRNCY, IPART)YZIHEQCIDNY
JOPRN(2, IPART)®IHEG(IDN+1)
JOPRN(3, IPARTIBIHEQCIDN+2)
TOPRN(4U, IPART)SIHB
IDNBIDNe2

G0 YO {e@

OP BEGINS WITH S,6,0R 7

CONTINUE

ITYPER]GOT+34

IDNmIDN#+1
IGOTRIDIGITCIDN) 33
IF(IGOT LY 4,AND,IDN,GT,12) GO T0 90
IDNmIDNe
JREGCIPART)ISINEQ(IDN)
IDNwIDN¢+1

JREGIHEG (IDN)
IFCIGOT,LT,.4) GO TO 638
IDN®IDN#+ 1
KREGmIHEGQ(IDN)

CONTINUE

GO TO (643,660,670,680,700,710,7306,758),1607
CONTINUE

IOPRN(1, IPART) ajHA
CONTINUE

IOPRN(2, IPART)RJRES
I0PNOs3

Gp 1O 118

CONTINUE
IOPRN(1,IPART)sIHB

GO YO 659

N
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527 6728 CONTINUE

528 I0OPRN(1,IPART)m{HX
529 60 TO 658
538 680 CONTINUE
531 TOPRN(1, IPART) =L HX
532 JOPRN(3, IPART)={He
533 692 CONTINUE
534 JOPRN(2, IPART) R JREG
538 IOPRN(4Y4, IPART)®{HB
536 IOPRN(S, IPART)IEKREG
S37 GO TO {60
538 723 CONTINUE
539 IOPRN(3, IPART)x1He
S4a GO TO 720
541 718 CONTINUE
542 IOPRN(3, IPART)s{He
543 720 CONTINUE
544 T0OPRN(1,IPART)®iHA
549 GO TO 699
546 732 CONTINUE
547 I0OPRN(3, IPART)=1H+
S48 748 CONTINUE
549 IOPRN(1,IPART)a1HB
559 GO 10 699
551 758 CONYINUE
sse IOPRN(3, IPART) s {He
583 G0 YO 740
554 c
555 760 FORMAT(IH ,06,3X028,3X8(1Ha),
556 1 SUHWORD CONTAINS ILLEGAL INSTRUCTION(S8), MUST BE DAYTA OR ,
557 2 1@HCLOBBERED,,8(1Hew))
558 77@ FORMAT(IMN ,06,3X020,4(3XA2,A8,3X13A1))
559 END
S NN E PPN RN O PR R R RN O PP RN PRI TP PP PRI P RO T e RN POORNUNN PO RNOP PRI NS PwrPRIRNREY
1 SUBRQUTINE PABORT
2 c
3 c ROUTINE TO HANDLE ABORT EXCHANGE PACKAGE DUMPS
4 c
5 c WRITTEN BY J L NORTON,LAS| Te3, 1974
(] c
7 INTEGER SHIFY
8 LOGICAL FILM
9 COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
18 COMMON/TIEDMP/IDUMP(16)
14 ¢
12 c PRINT CP TIME AT ABORT SO A TIME LIMIT ABORT I8 EASILY
13 ¢ DISTINGUISHABLE
14 c
{5 CALL SECOND(TJILN)
16 DO 1@ 1PX=6,IFD,6
17 12 WRITECIPX,38) TJLN
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18 ¢

19 o PRINT THE HARDWARE EXCHANGE PACKAGE

2@ c

21 DD 20 IPX=m&,1FD,6

22 28 WRITE(1PX,40)

23 Call, DMPPK(6, IDUMP)

24 c

2% c SEND IT TO FILM If FILM IS ,TRUE,

a6 c

27 IFC(FILM) CALL DMPPK(12,IDUNMP)

28 ENTRY PDMPPK

29 c

30 c GET THE P COUNTER FOR THE ABORT

31 o

32 IFNaSHIFT(IDUMP,«36)

33 c

34 c SUBTRACT 32 (4@ OCTAL) FROM [T, IF RESULT IS NEGATIVE,SET IT
35 c T0 ZERO,

36 C

37 IFWalFWa32

38 IFC(IFW,LT.2) IFWeD

39 c

4e C ADD 37 OCTAL C(IFWw-4@B+77B) TO P COUNTER, IF RESULT I8 OuUT OF
41 c RANGE,SET IT Y0 778,

a2 c

43 IFWBERIFW+77B

44 IF(IFW,GT,15A077B) 1FW=@

4S IFCIFWB,6T7,1508778) IFWB=T778

46 c

47 c PRINT OP CODE DUMP ARDUND ABORT ADDRESS
48 o

49 CALL OPDMP(IFW,IFWB,6)

50 c

51 o SEND QP CQDE DUMP TO FILM IF FILM IS ,TRUE,
52 c

53 IFCFILM) GALL OPDMP(IFW,1FWB,12)

54 RETURN

5% c

S6 30 FORMAT(1H1,21HCP TIME AY ABORT WAS ,F9,31)
s7 4@ FORMAT(//3H ,1@(1He),2SHHARDWARD EXCHANGE PACKAGE, $1@8(1H+))
58 END

(I T Y T Y P Y P L LI L RSP L LR L SRR RS A DL L LR AL LA LA L a4 L Ad Dl Ll L Ll bl ddd b d]

SUBROQUTINE PARPLT
ROUTINE TO PLOT PARTICLES

ORIGINALLY WRITTEN BY A, A AMSDEN,LASL Te3
MODIFIED AND DOCUMENTED BY J,L NORTON,LASL Te3,197S

evooe BEGIN COMDECK PARAM wwere
COMMON/PCOM/NSCP1, ITABP,ITABXP,ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,

OBV L W
*OODOOONO0
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186

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
23
26
27
28
29
38
31
32
33
34
35
36
37
38
19
40
41
42
43
44
45
46
a7
48
49
50
54
82
53
54
58
56
57
58
59
60
61
62
63

65
66

*

»

1 NLCP3,NLCP4, IFLMS2Z

ewuenw END COMDECK PARAM evan=
wewve BEGIN COMDECK YSYORE seanw
wewnw BEGIN COMDECK YAGDIM eveqw

DIMENSION X(31),XPARCII,RCL),YPARCI),Y(1),MPARC1),UC1),UG(CL),0BLSM(
1 1),V(1),V6(1),ROC1I,SIECL), MP(1),RMP(1),RCSQ(LI,EC1),ETIL(L1),RVOL
2 ()M )RMCL) VP14 P(1),PLCL),UPC1) UTILCL),ULCL),COCL),VTIL(Y)
3 #VLOL),ROLC1),AVXSV(L),AVYSV(1),DLSROI(L),DLSROQ(1),CAPGAM(L),TUG
4 (1),SIGCL),TUS(L),GRROR(1),GRROZ(1),GRROP(1),TUQVECCL1) MTIL(Y),

8 CONCC1),CTYEMPC1),ANCUC1),ANCY(1),BREV(1),GZSV{1),X13K(1),X24K(1),
6 YISK(1),Y2UK(1),XR1IK(1),)XR24K(1),OKLSM(1),AREA(Y)

eweve END COMDECK YAQDIM anewe

woawne BEGIN COMDECK YAQSC swwen

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC{/AASC(9600)

COMMON/YSC2/AA(1),ANC,AB, ABFAC,ADM,BB,COLAMU,CYL,DR,DT,DTC,DTFAG,
{ DYO(1@),0T0C(10),DY02,DT08,DTP0S,DTV,D2,EM1Q,EPS,FIPXL,FIPXR,

2 FIPYR,FIPYT,FIXL,FIXR,FIYB,FIYY,FREZXR,GR,GROVEL,GZ,G2P,1,IBAR,
3 IDTO, IJ, TJIM, TJP, IML, IPXL, IPXR, IPYB,IPYT,IP,1P2,18C2,18C3,1TV,
4 TUNF, IXL,IXR,1YB,1YT,J,JBAR

COMMON/YSC2/JCEN,JP1,JP2, P4, JUNF, JUNFO2,KXT, LAM,LPB, MU, NAME(B),

1 NCYC,NLC,NPS,NPT,NG,NQI,NQIB,NQI2,NEC,)NUMIT,ZORIG,OM, OMCYL,PXCONYV
2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYR,RIBAR,RIBJB,
3 FREZYT,FRE2YB,ROMFR, T, THIRD,NCLST, TOUT,TWFIN

COMMON/YSC2/TUQI,TUSI,NCR, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
{ ILNG,NILNG,TP3,TUPOT,TDASAV,TK,TI,TUGENG,EP},3AVI,0LEVEL,TG,1IST,
2 VV,XCONV,XL,)XR,YB,YCONV,YT,PTPOLD,DTSV,DTLAST,FI1YBO,1YB0,YCNVLD,
3 XCNVLD,FIXRO,FIXLO, IXRO, IXLO,ISVW, JSVW,QMN,QMX, WNMAX,JNM, T2, TLINM,
4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTCSAV, IDTY
8 ,JDTV,IDTC,JOTC,CIRC,TIS,POTE, UMOM, VMOM, TMAX, TGMX, ITM,JTM,176,JT6
6 ,TMASSV,WMAXEF,RMINEF,TSTRTYD
COMMON/YSC2/22
COMMON/YSC4/ITAB(CITABP)

COMMON/YSC4/1TAB(1000)

COMMON/YSCS/RESTRT,FILM,PARPER, IPD, IPD

wawnw END COMDECK YAQSC LA A L]

wawens BEGIN COMDECK YAQEQ vawee
EQUIVALENCECAASCC1),X,XPAR), CAASC(2)oRyYPAR), CAASC(3),Y,MPAR),

AASC(4d),U), CAASC(S)sV),(AASC(6),RO), CAASC(7),DELSM,RCSQ,MP), (AASC

(8),E,ETIL,AREA,XRI13K),

(AASC(15),SIE), CAASC(16),PMB,DKLSM,RMPY, (AASC(Y

JsRVOL), CAASC(18),MeRM,VP), (AASCC11),P,PL,EP,UP), CAASC(12),UTIL,

ULy PMX,PUY, CAASCC13),VYIL,VL,PMY,PV), (AASC(34),Q,C0,ROL), (AASCCL7

Yy CAPGAM,UG) , (AASC(18),TUR), (AASCC(19),816G), (AASC(2@),TUS), (AASC(

21),GRROR), (AASC(22),GRR0Z), (AASC(23),DLSROZ,YI3K), (AASC(R4),G6Z8V

)9 (AASC(25),DLSROG,VG), (AASC(26),6RSV), (AASC(27),GRROP, TUQVEL,

Y2UK), (AASC(28) 4MTIL), (AASC(29),CONC),s (AASC(3D),CTEMP,XR24K),(

AASC(31),ANCU) ,LAASC(32),ANCV), CAASC(33),AVXSY,X13K), (AASC(34),

AVYSV, X24K)

REAL M,MP,MPAR,MTIL

eewam END COMDECK YAQEQ LY T
weswe END COMDECK YSTORE wweane
wevwe BEGIN COMDECK PCALL Lhdd d )
COMMON/RCALLC/XCONVP, YCONVR, YUP, YLB
eewswe END COMDECK PCALL LTYI 1Y

- 0D U D W) e e




s NelNa)

oo

oo

laRala]

s NuNaNsNalel e NeNal

laNal

COMMON/XTENC/XTEN,YTEN
DAYTA BLD/IK /

ADVANCE FILM TO NEXT FRAME
CALL ADV(1)
INITIALI2E PLOY VALUES

IPpXs6S

IPXRE66D

1PYB=900

FiPxL=65,

FIPXR=660,

FIPYB=90B,
YUP=PTOP#2.*#PRITE
Y|.BaPBOTMw3 «PRITE
PYCNVP=FLOAT(IPYT=IPYB)/(YUP=YLR)
PXCONVEPXCONVEPYCNVP/PYCONV
PYCONVSRYCNVP

SET UP CALL TO TICBOX

XCONVPEPXCONV
YCONYP=SPYCONV
IxLsvsIxXL
IXRSV=IXR
IvBsvslyB
IYTSV=IYTY
IxL=1PXL
IXR=IPXR
IvB=IPYR
IYT=IPYT
FIYBSV=F1YB
FIXLSV=FIXL
FlYa=F1PYB
FIXL=FIPXL

DRAW AND LABEL THE PLOT FRAME

CalLl TICBOX

LAREL THE PARTICLE PLOT

CALL LINCNT(60)

WRITECIFD,12?) PXR,PYR,PYT

WRITE(CIFD,113) JNM,NAME,T,NCYC

LOOP OVER ALL THE PARTICLES AND PLOT THEM

IECP IS THE LCM INDEX
NPPYT 1S THE PARTICLE COUNTER

1£CPay
NPPT=0

BRING A BUFFEReLO0AN OF PARTICLE DATA FROM | CM INTO SCM
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188

124
125
126
127
128
129
139
131
132
133
134
135
136
137
{38
139
1aa
141
142
143
1aa
148
146
147
148
149
150
151
1582
153
154
155%
186
157
158
1S9
160
161
162
163
164
165
166
167
168
169
17a
171
172
173
174
17%
176
177
178
179
180

s XaRakel s Ralel OO0 e XaNa) aNaNe] OO0 s NgXel [aNeXe]

o000

aoN

10

2@

k1

ue

CALL ECRD(AASC,NLCP1+IECPe1,LPB, DUM)

KP 18 THE SCM INDEX

KP=1

SKIP THE PARTICLE 1IF ITS XwCOORDINATE IS NEGATIVE
IF(XPAR(KP) ,LT,0,) GO TOQ 32

CALCULATE THE RASTER COORDINATES OF THE PARTICLE

IX1aFIPXL+ (XPAR(KP)=PXL)*PXCONV
IY1aFIPYB+ (YPAR(KP)=YLB)*PYCONV

PLOT IT UNLESS IT IS OQUTSIDE QF THE PLOTTING RECTANGLE
IF(IX1,6T,IXR,0R, IX1,LT,IXL) GO TO 30

IF(CIYL, . GT.IYR)OR, (IYL1,LT,1YT)) GO TO 3@

CallL PLTCIX1,1Y1,42)

CalLL PLT(IX1,1Y1,42)

CaLL PLTCIX{,1Y1,42)

INCREMENT THE PARTICLE COUNTER AND SEE TF ALL HAVE REEN PLOTTED

NPPTENPPTe 1
IF(NPPT,EQ,NPT) GO TO 4p

NO, INCREMENT THE SCM POINTER AND SEE IF THE BUFFER NEEDS TO
BE REFILLED,

KP=KP+3
IF(kP,LT,LPR) GO TO 2#

YFS, INCREMENTY THE LCM INDEX AND GO REFILL THE SCM BUFFER,

IECPRIECP+LPB
GO TO 1¢

ALL PARTICLES MWAVE BEEN PLOTTED, SEE IF ANY TIMEDEPENDENT
PLOTTING IS DESIRED,

CONT INUE
IFCIST,LE,#) GO TO 8@

YES, SEF IF THERE HAVE BEEN AT LEAST TWOo TIME PERIODS SAvVeD,
IF(NILNG,LT,2) GO TO 8@

YES, PREPARF TO DO THE TIMERDEPENDENT PARTICLE PLOT,

CALL ADV(1)

CALL TICBOX

NIST=zNPT/IST

NTYOT=sNPT/NIST
DO 7@ I=1,NTOT




181
182
183
184
185
186
187
188
189
199
191
192
193
194
165
196
197
198
199
229
2Bt
2ae
2as3
2n4
285
2e6
ant
208
209
210
211
21e
213
214
215
216
217
218
219
220
221
222
223
224
22%
226
227
228
229
230
231
232
233
234

e Ralal

[a NeNel

[aNakal

(2 KaKe] aro

aoo

514

(4l
70

80

1%
1eo
110

DO 60 J=1,NILNG
SAVF THE LAST POSITION IN TIME

IX3mIx2

1v3=1Ye

I0K3IsTOK?2

IBEGINSNLCPI+NLLP2+2A (NPIx(Jwl)eley)
CALL ECRD(XTEN,IBEGIN,2,IDUM)
IX2=FIPXLe(PAX(I,J)eXL)#PXCONV
IX2=FIPYXL+ (XTENwXL ) *PXCONV
IY2=FIPYH+ (PAY(T,J)=YL B)xPYCONV
1Y2sFIPYB+(YTENwYLB)*PYCONV

10K2=0

TFCIN2,6T  IXR,0R, IX2. LT, IXL,0R,IY2,6T, IYB,0R, IY2, LT, I¥T) IOK2=t

MARK THE INTTIAL POSITION WITH A STAR

IF(J,NE, 1) GO YO SP

TF(I0K2,EQ,@) CALL PLY(IXZ2,1Y2,d4)
GO YO 69

CONTINUE

MARK PARTICLES WITH A DOT
1F(I0KR,ER, M) CALL PLTC(IX2,1Y2,27)
CONNECT THE PARTICLE WITH ITS NEIGHBOR IN TIME

IF(INK2,EQ, @, AND, TOK3 ,EQ,A) CALL DRV(IX2,1Y2,IX3,1Y3)
CONTINUE
CONTINUE

LABEL THE PLOY

Calt LINCNT(60)

WRITECIFD,98)

WRITE(IFD,11@) JINM,NAME,T,NCYC
CONTINUE

RESTORE THE PLOT INDICES

IXLaIXLSY
IXR=IXRSV
IYBe1YBSV
IYTelvIsSY
FIYR=FIYBSV
IFXL2FIXLSY
RETURN

FORMAT(2SH TIME-DEPENDENT PARTICLES)

FORMAT(18H PARTICLES/11XEH PXR={PE12,5,5H PYBaf12,5,5H PYTat12,5)
FORMAT(1H ,uXA10,8A10,3X2HTS,1PE12,5,1X6HCYCLE=,IS)

END
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a0

SUBROUTINE PLHCK
ROUTINE TO CHECK THE YAQUI LARGE AND SMALL CORE PARAMETERS
WRITTEN BY J,L,NORTON,| ASL Te3,1975

ewwew BEGIN COMDECK PARAM cewmw
COMMON/PCOM/NSCPY, ITARBP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP{,NLCP2,
{ NLCP3,NLCPA,1FLMS2Z
vwe== END COMDECK PARAM -
vewew BEGIN COMDECK YAQSC sowany
LOGICAL RESTRT,FILM,PAPER, TURB
REAL LAM,MU
COMMON/YSC1/AASC(NSCP1)
COMMON/YSC1/AASC(960@)
COMMON/YSC2/AA(1),ANC,AQ, AQFAC,ADM,B0,COLAMU,CYL,DR,DT,DTC,DTFAC,
{ DTOC1B)Y,DTOCC1@),DT02,DT08,DTPOS,DTV,DZ,EMIB,EPS,FIPXL,FIPXR,
2 FIPYR,FIPYT,FIXL,FIXR,FIYB,F1YY,FREZXR,GR,GRDVEL,6Z,GZP, I, IBAR,
3 IDTN, 10, 1J0M, TJP, IML, IPXL, IPXR,IPYB, IPYT,IP1,IP2,15C2,I5C3,1Tv,
4 TUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN,JPY,JP2,JP4, JUNF, JUNFO2,KXI,LAM,LPB,MU,NAME(S),
{ NCYC,NLC,NPS, NPT,NG,NGT,NGTB, NGL2,NSC,NUMIT, ZORTG, OM, OMCYL,PXCONV
2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYN,RIBAR,RIBJB,
3 FREZYT,FREZYR,ROMFR, T, THIRD,NCLST, TOUT, TRFIN
COMMON/YSC2/TUBT, TUST,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
TLNG,NILNG,TP3, TUPOTY, TDBSAV,TK,TI, TUGENG,EP]1,SAVY,QLEVEL,TO,1IST,
VV,XCONV, XL, XR, Y8, YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,1YBO, YCNVLD,
XCNVLD,FIXRO,FIXLO, IXR0,IXL0Q, ISVW,JSVH,OMN, QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYY,ROMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTV
s JDTV,IDTC,JDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM,JTM, ITG,JTG
s TMASSV , WMAXEF,RMINEF, TSTRTD
COMMON/YSCR2/22
COMMON/YSCU4/ITAB(ITABP)
COMMON/YSCU4/ITAB(1800)
COMMON/YSCS/RESTRY,FILM,PAPER, IPD, IFD
wewes END COMDECK YAGSC cmmew
CHECK TO MAKE SURE THE SCM BUFFER WILL BE LARGE ENOUGH

NS WN -

IF(3aANQT,GT  NSCP1) CALL UNCLEC(4,5HPCHCK,33,
1 33HNOT ENOUGH SMaLL CORE FOR BUFFERS)

MAKE SURE LCM IS LARGE ENOUGH TO HOLD ALL THE ARRAYS
1F(NLC,GT,NLEP1) CALL UNCLE(U4,SHYASET,14, 14HNOT ENQUGH LCM)

RETURN
END

(LI LA LTI LI LA L LIZYI A LN A 2 LR X2 P A dd R T A 0 d XTI L A A dd bl d A LA Adddld Al L L LAl ol A A d A 0 L dAd)

190

SUBROUTINE PRYGEN
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ROUTINE TO GENERATE PARTICLES

ORIGINALLY WRITYEN BY A A, AMSDEN,LASL Te3
MODIFIED AND DOCUMENTED BY J,L,NORTON,LASL T=3,1974

wmewew BEGIN COMDELCK PARAM [
COMMON/PCOM/NSCPL, ITARP, ITABXP,ITABYP, IPFB,NP{,NP2,NLCP,NLCP2,
1 MLCPY,NLCP4, IFLMSZ

mmwee END COMDECK PARAM [
ceewew BEGIN COMDECK YSTORE rmmmn
reveas BEGIN COMDECK YAQGDIM I

DIMENSION X(1),XPARCI),R{1),YPARCL),Y(1),MPAR{1),L(1),UGC1),DELSM(
IV} V(1) ,ROCIIWSTIECI, MP (L)Y, RMP (1), RCSQI1),ECL),ETILCYL),RVOL
CIY MEE) yRMUEY, VP L) PCL)SPLCI) ,UPCI,UTILCL),ULCE),CACL),VTIL(L)
yVLC1),ROLCE),, AVXSV(Y),AVYSV(1),DLSROI(1),0LSROQ(1),CAPGAM(1), TUR
(1),816C1Y, THUS(1),GRROR(1),GRROZ(1),GRROP(1),TUBVEC(1),MTIL(1),
CONCC1),CTEMP(1Y,ANCUCT),ANCV(1),6RSV(1),GZSV(1),X13K(1),%X24K(1),
YI3K(1),Y2UK(1),XRIIK( 1)y XR2UK()),DKLSM(L),AREA(])

veswa [ND COMDECK YAQDIM veoew

wewma BEGIN COMPFCK YARSC AL LY

LOGICAL RESTRY,FILM,PAPER, TURR

REAL LAM, MU

COMMON/YSC1/AASCENSCPY)

COMMON/YSC1/AASC(9620)

COMMON/YSC2/AA(1),ANC, AP, APFAC,AQM, B2, COLAMY,CYL,DR,DT,DTC,DTFAL,

1 PTRCIM),DTOC(1®),0T0R,NT08,DTYPOS,DTV,DZ,EM10,EPS,FIPXL,FIPXR,

2 FIPYR,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVFL.,GZ,GZP, 1, IBAR,

3 IDY0,1J,1JM,10P, IMY, IPXL,IPXR, IPYB, IPYT, IPY,1P2,18C2,IS8C3,ITV,

4 TUNF,IXL,IXR,1Y8,1YT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JP4, JUNF, JUNFO2,KXT,LAM,LPB, MU, NAME(R),

) NCYC,NLC,NPS5,NPT,NQ,NBT,NQTIH,NAT2,NSC,NUM]IT,ZNRIG,0OM,OMCYL ,PXCONV

2 +PYXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYN,RIBAR,RIRJSB,

3 FREZYT,FREZYB,ROMFR, T, THIRN,NCLST,TOUT, TWFIN

COMMDON/YSC2/TURT, TUST,NCG, TNEG, TNEGSV, TUSY, TURR,PTOP,PRITE,PBOTM,
ILNG,NILNG, TP3, TUPOT, TDQSAV,TK, TI, TUQGENG,EP1,SAVI,GLEVEL, TR, IST,
VV.XCONV, XLy XR, YB, YCONV,YT,PTPOLND,DTSV,DTLAST,FIYRO, IYBO,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO, IXLO, ISVH, JSVW,QMN, GMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT ,ROMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTY
y JOTV, IDTC,JIDTC,CIRC, TIS,POTE ,UMOM, VHMOM, TMAX, TGMX, TTM, JTM, ITG,JTG
s TMASSV,, WMAXEF ,RMINEF,TSTRTN

COMMON/ZYSC2/22

COMMON/YSCU/TTABCITARBP)

COMMON/YSCU/ITAR(1AUA)

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

meww= END COMDECK YAQSC remm-

weame BEGIN COMDECK YAQEQ CIET 23

EQUIVALENCECAASC(1),X, XPARY, (AASC(2) )R, YPAR), (AASC(3),Y,MPAR), (
AASC(U),U), (AASC(S) VY, (AASC(6)4RO), (AASCCT),DELSM,RCSH, MP), (AASC
(8),F,FTIL,ARFA,XR13K]},

(AASC(1S),8IE), (AASC(16),PMD,OKLSM,RMP), (AASC(9

JoRVOL)Y, (AASC(12) ¢ MaRM, VP, (AASC(11),P,PL,EP,UPY, (AASC(12)Y,UTIL,
HL,PMX,PLJ), (AASC(13),VTIL,VL.,PMY,PV), (AASCC14),Q,C0,R0OL), CAASC(17
), CAPGAM,UG), (AASC(18),TUQ), (AASC(19),SIG), (AASC(2A), TUS), (AASCC
21),GRRORY, (AASC(22)4GRRAZ)Y, (AASC(23Y,DLSROL,Y13K), (AASC(24),G2ZSV
Yo (AASC(25)4PLSROG,VG), (AASC(26),GRSV), (AASC(27),GRROP, TUBVEC,
Y2uK) s (AASC(28),MTIL)Y, (AASC(29),CONC), (AASC(3P),CTEMP,XR24K), (

U & W

O Sy -

XN S NN -
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ije@
111
112
113
114
115

o060

OO0 [aNaNe]

e NaNa) s EsNalNelel

aNaNal

g NeNal

sNaXsEzEkaXsRalaEaEaXa)

9 AASC(31),ANCU), (AASC(32),ANCV), CAASC(33),AVXSV,X13K), (AASC(34),
{ AVYSvV,X2dK)

REAL M,MP,MPAR,MTIL

weeww END COMDECK YAREQ oenee

wewee END COMDECK YSTORE reerw

DIMENSION PARTN(3,7)

DATA (PARTN(IT),TI=1,21)/21%0/

DATA TEFLAG/@A/,NE/Q/

INTEGER COMP, AND, DR

ST UP THE NAMFLIST INPUT TABLE

ASSIGN 172 TO IERPT

CALL TABDEF(PARTN,SHPARTN,7,IERRT)

CALL TARSET(PARTN,SHDRPAR,DRPAR,IEFLAG,®,0,0,R)
CALL TARSET(PARTN,5HDZPAR,DZPAR, I[FFLAG,R,3,¢,)
CALL TABSET(PARTN,2HXC,XC,IEFLAG,?,7,0,¢)

CALL TABSET(PARTN,2HYC,YC,IFFLAG,7,8,¢,0)

CALL TABSET(PARTN,2HXD,XD,lEFLAG,R,R,Q, 1)

CALL TARSFT(PARTN,2HYD,YD,lEFLAG,u,0,2,0)

INITIALIZE PARTICLE COUNT

NPTs0Q

DEFINE CONSTANT

NRI2aNQI#2

LPB IS THE LENGTH OF ONE SMALL CORE BUFFER ROUNDED DOWN TO THE
NEAREST MULTIPLE OF THREF, PARTICLE DATA WILL BE STORED IN
A SMALL CORE BUFFER IN THREE wWQRD BLOCKS,

LPB=NQT/3x3

KP IS THE SCM BUFFER SURBSCRIPT

Kpzy

IECP 1S THE CURRENT LCM READ ADDRESS

IECP=1

IF THE MESH IS VARIABLE,RECALCULATE THE PARTICLE DR AND DZ

IF(FREZXR,EQq41,,AND,FREZYT,EQ,1,,AND ,FREZYB,EQ,1,) GO TO 1@

IT IS, COMPUTE XMAX,YMAX,AND YMIN BASED ON GEOMETRIC PROGRESSION
RELATIONS, THE FIRSY IUNF CELLS ARE OF WIDTH DR AND CONTRIBUTE
TUNF#DR TO xMAX, THIS INCLUDES CELLS Ist TO I=IUNF, CELL
IUNF+1 HAS WIDTH FREZ#DR,CELL IUNF42 HAS WIDTH FREZ#(FREZ=*DK),
ETC, THE LASY CELL I=IBAR WILL HAVE WIDTH FREZwx(IBAR=JUNF)*DR
AND THE SUM WILL RE THE PRQOGRESSION

FREZ*DR ¢ FREZ%%x2#DR ¢ ,,, ¢ FREZx*(IBARwJIUNF) DR
2 FREZx() ¢ FREZ ¢ FREZx%2 ¢ vee ¢ FREZA*x(IBAR®IUNF®»1))%DR,

® FREZADRw (1wFREZ*x% (IBAR=IUNF))/(1wFREZ),
THUS, XMAX 3 TUNF%DR ¢ FREZ*DR*(1mFREZ#*(IBAR«IUNF))/(1=FREZ),




{16
117
118
119
129
121
12¢e
123
124
125
126
127
{28
129
130
131
132
133
134
135
136
137
138
139
1up
141
102
143
144
145%
146
147
148
149
150
151
152
153
154
155
156
187
158
159
160
161
162
163
164
165
166
167
168
169
174
171
172
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e

YMAX AND YMIN ARE COMPUTED IN A SIMILAR FASHION,

IF(FREZXR(GT 1.} XMAXI(FLOAT(IUNF)4FREZXRA(]1,=FREZXRax(IBARIUNF))
1 ¥ROMFXR)#DR

IF(FREZYT,GT.1,) YMAXcREZYQ+(FLOAT(JUNFOR)ISFREZYTA (1, FREZYTax(

{ JBAR«JCENeJUNFO2))AROMFYT)*DZ

IF(FREZYB,GT(1,) YMINZREZYOw(FLOAT(JUNFOR)+FREZYB*(1,«FREZYBwr(

1 JOCEN=JUNFQO2)) *ROMFYB)&DZ

RFAD IN QUANTITIES FOR NNE PARTICLE REGION, FIRST SET DEFAULTY
VALUES,

1A CONYINUE

DRPAR 15 THE R DIMENSION OF THE RECTANGLE IN THE MIDDLE OF WHICH
ONE PARTICLE WILL BE PLACED

DRPAR=Q,

O2PAR IS THE Z RECTANGULAR DIMENSION

DZPAR=Q,

XCpyYC, XD, AND YD ARE THE DIMENSIONS OF THE ENTIRE PARTICLE REGION,
TF THE REGION IS RECTANGULAR, (XC,YC) 1S THE LOWER LEFTeHAND
CORNER AND (XD,Y¥D) IS THE UPPER RIGHT»HAND CORNER, IF THE
REGION IS CIRCUYLAR,YD=Q,,XC IS UNUSED,YC IS THE Z VALUE OF
THE CENTER OF THE CIRCLE (ASSUMED TO BE ON THE AXIS OF
SYMMETRY),AND XD IS THE RADIUS OF THE CIRCLE,

Xtso,

YC=@,

Xh=4,

yns=e,

DN THE ACTUAL READ

CALL NAMLST(PARTN,S,IEFLAG)

CHECK FOR INPUT ERRORS

IFCIEFLAG,NF,A) CALL UNCLE(Y4, 6HPRTGEN, 26,
1 26HPARTN NAMELIST INPUY ERROR)

SEF IF THIS waS THE LAST PARTICLE REGION, IF SO,wE ARE ALL DONE,
IF (DRPAR,LE,@,) GO TO 14@
NO, CHECK FOR INPUT ERKORS,

IF(DZPAR,LE,P,) CALL UNCLE(Y,6HPRTGEN, 14, 14HERROR IN DZPAR)
IFCYDLEQ,0, (AND XD, LE,B,) CALL UNCLE(U4,6HPRTIGEN, 11, L1HERROR IN XD)

NO ERRDRS, PRINT DUT THE INPUT VARTABLFS,

DN 2@ IPXs6,1FD,6

PP WRITECIPX,181) DRPAR,NZPAR,XC,YC,XD, YD
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194

173
174
175
176
177
178
179
180
181
182
183
184
18%
186
187
188
189
194
1914
192
193
194
195
196
197
198
199
2ne
2n1
°ee
203
204
20%
@6
a7
o2n8
209
218
211
212
213
214
21S
216
217
218
219
22u
°el
222
223
224
225
226
227
228
229

[alaNe] [aNeNal aEaRaNala) e EeNal

noo

o000 oo n oon

aoaOn

K17

an

50

6@

7@

SEE IF PARTICLE REGION IS RECTANGULAR OR CIRCULAR
IF(YD,EQ,A,) GO TO 48

REGION IS RECTANGULAR, SET PARTICLE REGION BOUNDS, IF VARIABLE
ZONING IS BEING USED,PARTICLE REGION BOUNDS ARE SET 10
PROBLEM BOUNDS,

TF(FREZXR,EQ,1,,AND,FREZYT ,EQ,1,,AND,FREZYR,EQ,1,) GO TO 3@
VARTABLF ZONING

PTOP=YMAX
PROTM=YMIN
PRITE=XMAYX
PLEFT=@,
GO T0 Se

UNTFORM ZONING

CONTINUE
PTOP=YD
PROTHM=YC
PRITE=XD
PLEFT=XC
60 10 Sa

REGION IS CIRCULAR
CONTINUE

PTOPEYC+XD

PBOTM=YCeXD

PRITE=XD

PLEFT=2A,

R2sXDaw2

CONTINUE

INIYIALIZE THE OLD PTOP
PTPOLD=PTOP

BEGIN LOOP OVER PARTICLES
INITIALIZE THE Y COORDINATE

YTEZPBOTM4 ,5¢DZPAR
CONTINUE

INITIALIZE THE X«COQRDINATE

XTE=PLEFT+,5%xDRPAR
CONTINUE

IF PARTICLE REGION 1S CIRCULAR,AN EXTRA CHECK MUST BE MADE TO
SEE IF THE PARYICLE IS IN THE REGION



230
231
232
233
edd
235
236
°37
238
239
2Ue
241
24’
243
244
245
2ué
247
fus
249
2%0
251
252
23
254
295
256
287
258
2%9
2en
26l
262
263
264
265
266
267
268
269
279
271
272
273
274
275
276
217
278
279
e8e
281
28e
283
284
28S
286

e NaNa) (2 NaNeRel (e X o Na [aNeNse] OO0 [aXaXal ano [aXaNal o000

e Xz Ka]

2 Balse]

IF(YD,NE,@,) GD TO 84
TFCCYTEwYC) 4 w24 XTE*%2,6T,R2) GO TO 19p
BA CONYINUE
STORE THE PARTICLE COORDINATES AND THE PARTICLE MASS
XPAR(KP)=XTE
YPAR(KPY=YTE
MPAR(KP) =0,
INCREMENT THE SCHM BUFFER SUBSCRIPT AND THE PARTICLE COUNT

KPzkPe¢3
NPT=NPT+

SEE IF THE SCM BUFFER NEEDS TO HE FLUSMED
IF(KP,GT,LPB) GO TO 110
NO, INCREMENTY THEL PARTICLFE X«=COORDINATE,

92 XTE=sXTE+DRPAR
SEE IF WE MAVE GONE OUTSIDE OF THE PARTICLE REGION
IF(XTE,LE,PRITE) GO TO 790
YES, INCREMENT THE PARTICLE YeCOORDINATE,

190 YTEsSYTE+DZPAR
SEE IF Y HAS GONE OUTSIDE THE PARTICLE REGION
IF(YTE,LE,PTOP) GO TO 69

YES, WE ARE DONE WITH THIS PARTICLE REGION, GO READ IN ANOTHER
CARD,

GO 7O 0
FLUSH THE BUFFER TO LCM IF THERF I8 ROOM
110 CONTINUE
IFCTECP+LPB,LF NLCP2+NLCP1) GO TO 130
120 CALL UNCLEC4,6HPRTGEN,25,2SHPARTICLE ARRAY OVERFLOWED)
130 CONTINUE
CALL ECWRCAASC,NLCPY+1ECP=1,LPB,IDUM)
INCRFMENT THE LCM ADDRESS,RESET THE SCM SUBSCRIPT,AND PROCFED
IECPuIECP+LPB
Kpet
GO Y0 99
ALL DONE, FLUSH THE SCM BUFFER YO0 L CM IF THERE IS ROOM,

149 CONTINUE

195




287 NWsKPel

288 IF(NW,EQ,8) GO 70 150
289 IFCIECP+NW,GT NLEP2+NLCP1) GO TO 129
290 CALL ECWR(AASC,NLCP1I+IECP=],NW, IDUM)
291} 150 CONTINUE
292 C
29% c NPS 18 THE NO, OF WORDS OF PARTICLE STORAGE
294 c
29% NPSz3&«NPTY
296 c
297 c PRINT OUT THE NO, OF PARTICLES GENERATED AND THEIR TOTAL MASS
298 C
299 DO 16@ IPX=6,1FD,6
00 160 WRITE(IPX,198) NPT, MT
301 RETURN
32 170 CONTINUE
3n3 CALL UNGCLEC(L,6HPRTGEN, 35, 35HPARTN NAMELTST INITIALIZATION ERROR)
3Inu C
308 18@ FORMAT(AH DRPARz{PE12,5,8H DZPAR=F12,%5,5H XxCzt12,5/5H VYC=t12,S
3I¢6 1 ,5H XD=E12,5,5+ VYDsaE12,5%)
37 19¢ FORMAT(UX16,38H PARTICLES GENERATED, WITH TOTAL MASS={PElC2,5)
3In8 END
I I I I I I I I T I Ty R P Y Y Y P LR D Y Y L L)
i SUBROUTINE PRTMQV
2 C
3 f ROUTINE TD MOVE PARTICLES
4 c
S C ORIGINALLY WRITTEN BY A A AMSDEN,LASL Tw3
6 c MODTFIED AND DOCUMENTED BY J,L,NORTON,LAStL T=3,197S
7 C
8 * wevew BEGIN COMDECK PARAM waeen
9 COMMON/PCOM/NSCPL,ITABP, ITABXP,ITABYP, IPFB, NP1 ,NP2,NLCPI,NCP2,
10 {1 NLCP3,NLCPU,TIFLMSZ
11 * wewew END COMDECK PARAM wonmwn
12 * ewmwea BEGIN COMDECK YSTORE roenn
13 * wewea BEGIN COMDECK YAQDIM wwagw
14 DIMENSION X(1),XPARCI),R(1),YPARCL)Y(1),MPAR(1)3,U(1),UGCY),DELSM(
15 1 1), V1), VG(1),ROC1))SIE(Y),MP(1)RMP(1),RCSAC1I,EC1),ETILC1),RVOL
16 2 (1) M), RM(1I,VPL1)PL1),PLELI,UPCL) UTILC),ULCT1),CRCL),VTILC(Y)
17 3 ,VLC1),ROLC1),AVXSV(1),AVYSV(1),DLSROTC1),OLSRNO(L),CAPGAMCL), TUR
18 4 (1),SIGC1),TUSC1),GRROR({),GRROZ(1),GRROP(1),TUQRVEC(1),MTIL(1),
19 5 CONCC1),CTEMP(1),ANCUC1))ANCV(1),GRESV(1),GZSV(1),X13K(1),X24K(1),
20 6 YI3K(1),Y2U4K(1),XRI3K(1),XR24K(1),DKLSM(1),AREA(Y)
21 * =wwewa END COMDECK YAGDIM rosee
22 * wewnwes BEGIN COMDECK YAQSC [ habadad
23 LOGICAL RESTRT,FILM,PAPER, TURB
24 REAL LAM,MU
25 c COMMON/YSC1/AASCENSCPL)
26 COMMON/YSCL/AASC(9600)
27 COMMON/YSC2/7AA(1),ANC, AN, ADFAC,ABM,BA,COLAMY,CYL,NDR,DT,O0TC,DTFAC,
28 f bTO(18),D0TOCC(10),0T02,DTO8,DTPOS,DTV,DZ,EM10,EPS,FIPXL,FIPXR,

196
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1P

2 FIPYB'FIPYT:FIXLaFIXR,FIYB'FIYT'FREZXR.GR;GRDVEL;GZ'GZP:I;IBAR,

3 IDT0,1J,10M,1JP, IML,IPXL, IPXR, IPYB, IPYT,IPY,IP2,18C2,18C3,I1ITv,

4 IUNF,IXL.IXR,IVB,IVT.J;JBAR

COMMON/YSC2/JCEN,JP1,JP2,JPU, JUNF,JUNFO2,KXT,LAM,LPB,MU,NAME(8),

§ NCYC,NLC,NPS,NPT,NQ,NBI,NQIB,NGI2,NSCyNUMIT,Z0RIG,0OM,O0MCYL,PXCONV

2 JPXL,PXR,PYB,PYCONV,PYT,RDT,REIRON,REZSTE,REZYR,RIBAR,RIRJG,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN

COMMON/YSCR/TURL, TUST,NCQ, TNEG, TNEGSY, TUSY, TURAR,PTOP,PRITE,PBOTM,
TLNG,NILNG,TP3, TUPOT, TDORSAV,TK, TI, TUQENG,EP1,SAV],QLEVEL,TQ, ]8T,
VV, XCONV, XL, XR,YB, YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,IYRO, YCNVLD,
XCNVLD, FIXRO,FIXLO, IXRO, IXLO, ISVW, JSVW, QMN, QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTY
,JOTV, IDTC,JDTC,CIRC,TIS,POTE, UMOM, YMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
s TMASSV, WMAXFF,RMINEF, TSTRTD

CaOMMON/YSC2/Z2

COMMON/YSCA4/ITAB(ITABP)

COMMON/YSCU4/ITABLIPAR)

COMMON/YSCS/RESTRT,FILM,PAPER, [PD, IFD

sww=e END COMDECK YAQSC LT Y T

mewes BEGIN CNMDFCK YAGEQ sweow

EQUIVALENCECAASCC1), X, XPAR), (AASC(2),RyYPAR), (AASC(3),Y,MPAR), (
AASC(U)Y,U), (AASC(S) V), (AASC(6),RO),(AASC(7),DELSM,RCSO,MP), (AASC
(SJ:EoETILgAREA,XRIBK),

(AASC(15),3TE), (AASC(1h),PMA, DKLSM,RMPY, (AASC(9

YoRVOL), CAASC(IPB) ,MaRM, VP), (AASC(11),P,PL,EP,UP), (AASC(12),UT]L,
UL, PMX,PUY, (AASCC13),VTYIL,VL,PMY,PV), (AASC(14),Q,CN,ROL), (AASC(Y7
)Y,CAPGAM,UG), (AASGCT1R)Y, TUR), (AASC(19),S1G), (AASC(20),TUS), (AASC(
21),GRROR)Y, (AASC(22)+sGRRNZ), (AASC(23),0LSROI,Y13K), (AASC(24),GZSV
Yo (ALSC(25),DLSRON,VE), (AASC(26),GRSV), (AASC(27),GRROP, TUGVEC,
Y2UK), (AASCCPRY,MTIL), CAASC(29),CONC)Y, (AASC(33),CTEMP, XR24K), (
AASC(31),ANCU), CAASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR,MTTL

wewes END COMDFCK YAQEQ wmawy

weves END COMDECK YSTYORF e

LA A A BEGIN COMDECK PCOM egaewn

COMMON/XTENC/XTEN, YTEN, XTE,YTE, X1 (d), Y1 (4), XX, YYL,XX2,YYR

EQUIVALENCE(X1(R),%X2), (X1(3),%X3), (¥1(4),X4s)

EQUIVALENCECY1(2),Y2)y(YI(3),Y3),(Y1(U),Yd)

wwn=w END GOMDECK PCOM vesee

DATA tOUM/QY/

PTPOLD=PTQP

NIST=NPT/1STY

P AN -

O DNOC N Y e

DECIDE WHETHER TO ADD ANOTHER POINT TD THE TIMEeDEPENDENT
PARYICLE DATA

{FLAGP=Q

IF(NCYC,LE,1) GO TO 10
IF(TeEMIO LT, TOUTY GO YO 2@
CONTINUE

YES

NILNGaNILNG+ Y
IFLAGP=1

2@ CONTINUE
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198

119
129

125
126
127
128
129
13@
131
132
133
134
138
136
137
138
139
140
141
142

30

40

50

60

7@

IECP=]

NPPT=®

JoLD=n

PROTMg] E+1Q

PRITE==»{ ,E1Q

PIOPEe] E10

CALL ECRD(AASC,NLCPi+IECP={,LPB, IDUM)
KP=y

NPPTENPPT+1

MPTYS Tz

XTE=XPAR(KP)
IF(XTE,.LT,A,) GO TN 132
YTEzYPAR({KPR)
ICEL=ITAB(NPPT)
J2ICEL/IP1
IzICEL»(J=1)21IP1
IFCJLEN,JOLD)Y GO TO S@
JalnsaJ

JECa(Je1)&NQI

CALL ECRD(AASC(ISC2),IEC,NQLI2,IDUM)
TJz({In{)eNQeISC2
IPJx1J+NQ

IJP=lJeNO]
IpJP=IPJeNQY

X13x(1PJ)

YizY(IPJ)

XX (1PJP)

Y23Y(I1PJP)

X3=x(1JP)

Y3zY(IJP)

Xas=x¢1J)

YasyY(1J)

XTENSXTE

YTENEYTE

CALL PSUBI(IN)
IF(INNE,OB) GO TO 7@
XTE=O 2Sa(X1+X2+X34X4)
YTE=Q,2S%(Y1+Y2+Y3¢Y4)
GO TO 160

Ulsti(1Pd)

VizVv(IPJ)

u2=1(IPJP)

vesVv(IPJP)

U3su(IJP)

V3iszv(1JP)

vosu(IJ)

veev(ld)

X12z3X1=XTE

XU41=X4mXy

X2ieX2wX

X362 xX3eXlUnX2y
Y1Z2Y{i{=YTE

Y4dizYdeY

Y2leY2=Y)
Y3421=Y3evYidayY2]
XMUsY3UR2iwX21mYP1aX342]
XNUSYUlAX21w¥21aXdi4Y34214X1ZwY 1 ZeX3U21




143
1ad
145
146
147
148
149
150
151
152
153
154
159
156
157
158
159
169
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
182
181
182
183
184
185
186
187
188
189
198
1914
192
193
194
195
196
197
198
199

e Na Nl

(e XeNe] (e ReNal

aon

XLAaY4aX1ZuY1ZaXl]
IF(XMU,NE,PB,) GO TN 8n
THE==XLA/XNU
IF{XU1,NE,D,) GO TO 99
ETAzmY{Z/YU}
GO 10 (ap
A0 THEZ («XNU+SQRRT(XNUAXNUmU , A XMUXXLAY) /(2,2 XMU)
G2 ETAzw(XIZeX214THE) /(XU ¢X342] «THE)
179 OME=z{ ,wFTA
OrTzy,=THE
UKSOME*OMT U1+ OME &« THE#U2+OMTRETARULSETARTHESU3
VKEOMEXOMTAVI+OMEATHE#V2$OMT AL TA*VU+ETAXTHERV Y
JF(MPTSY,ER,1) 6O TO 1t
UKSVaUK
VKSVaVvK
XTESVIXTE
YTESVEYTFE
XTESXTE+DTxUK
YTESYTE+DTaVK
MPTSTe]
GO 7O 60
110 Ukan S« (UKeUKSV)
VKSA ,S* (VK$VKSV)
XTE=XTESV
YTE=YTESY
XTENSXTE+DTRUK
YTENSYTE4DT#VK
IF(TURB,AND T ,GT,TSTRTD) CALL PTRBDF(XTEN,YTEN)
XPAR(KP)Y=XTEN
YPAR(KP)SYTEN

SEE IF TIME«DEPENDENT PARTICLE DATA IS TO BE COLLECTED THIS CYCLE
IF(TFLAGP,EQ, ) GO TO 120

YES, SEE IF THE CURRENT PARTICLE IS TO BE SAVED,

IF (MOD(NPPT,NIST),NE,B) GO TO 120

YES, SAVE IT,

NNINPPT/NIST
IBEGINSNLCP ¢ NLCP242% (NP I*(NILNGw1)$NNw{)
PAX(NN,NILNG)aXTEN
PAY(NN,NILNG)=YTEN
CALL ECWR(XTEN, IBEGIN,?2, IDUM)

120 CONYINYE
PROTM=AMINI(YTEN,PBOTM)
PRITE=ZAMAXI(XTEN,PRITE)
PTOP=AMAX1(YTEN,PTOPR)

130 IF(NPPYEQ,NPT) GO TO tun
KPeEKP+3
IF(KP,LY,LPB) GO TO 4n
CALL ECWRCAASC,NLCPI¢IECPet, PR, IDUM)
IECP=IECP+LPB
G0 T0 30

140 CALL ECWR(AASC,NLCP14IECP=1,LPH, IDUM)

199




200

200
21
202
2ny
PLY
205
206
20y
208
2A9
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
208
229
230
214
232
233
234
235
236
237
238
239
249
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

150

160

170

{8a@

190

2en

eLe

22@

IF(NCYC,EQ,1) PTPOLDSPTAP
RETURN

CONT INUE

IF(1FLAG,EQ,2) GO TO 130
XX1=X}

Yyizyl

XX2=zX2

Yye=zvye

CALL PSUB2(IT, IFLAG)
IF(IFLAG,ME,3) GQ TO {50
IF(1T,F0,2) GO YO 170
TF(1,EN,IBAR) GO TQ 25#
Ial+l

GO T0 219

XX1aX4

YYiavy

XX2=X3

YyYye2zvyY3d

CALL PSUB2(IT,IF| AG)
IFCIFLAG NE,®) GO TO 130
IF(IT,EQ.,9) GO TO 180
IF(T,EQ,1) GO TO 250
Iz]e}

G0 TO 21¢@

XX1eX3

YYixY3

XX23X2

Yyezye

CALL PSUB2(IT,IFLAG)
IF(IFLAG,NE @) GO TO 150
IF(IT,EQ,0) GO YO {9002
IF(J.EQ,JP1) GO TO 259
JaJ+i

GO TO 200

XX{i=zXxXd4

YYylzvyd

XxX23X1

Yy2avi{

CALL PSUB2(CIT,IFLAG)
IFCIFLAG,NE,@) GO TO 15@
IF(IT,EQ,@) GO 1O 23@
IF(J,EQ,2) GO TO 252
JzJel

IECa(Jm1)#NQI

JoLD=J

CALL ECRD(AASC(ISC2),IEC,NGIZ2,IDUM)
GN 10 22@
IJz(l=1)*NQ+183C2
PJIsTJ+NG

1JPzIJ+NQ]

IPJPaIPJ+NO]

Xt1=X(IPJ)

YisY(IPJ)

X2&X{1PJP}

Y23Y(IPJP)

X3=X(IJP)

Y3zY(1JP)



257
258
259
26
°6)
262
263
26U
265
266
267
268
269
279
27
272
213
274
275
276
277

23

249

259
260

27@
280

X4=x(1J)

Yasy(1J)

CALL PSUBI(IN)

IFCINGER.P) GO TO 160

XTESXTEN

YTESYTEN
ITAB(NPPT)=(Jel)xIP1+]

GO 0 7@

CONTINUE

DO 240 IPX=IPD,IFD,6
WRITE(IPX,280) NPPT,ITAB(NPPT)  XTE,YTE,XTEN,YTEN,X1,Y
ITAR(NPPT)Y=(Jwi)aIR{+]

GO TO 134

XPAR(KP)Iz=wi E+3

DO 267 1PX=1PD,IFD.6
WRITECIPX,278) NPPT,ITAR{NPPT)
60 YO 138

FORMAT(SX,8HPARYTICLE, I10,2%HTOSSED OUT, CELL NUMBER,112)
FORMAT(SX, 1UHERROR PARTICLE, 15,64 CELL,I5,12F7,4)
END

[ P TIF T EICISREATL ST FY RS ST R PR R R LYY PR R R DR R AL LA L L R L AL L A L L A A LA AR LA R 4 LA L aud 4

[ . ey
DN S DWNLRIOTNCG N NN

VNNV N
NE NN — S

N
S

NV
O~

*» » OYDYOIO

SUBROUTINE PSUBL(INY

ORIGINALLY WRITTEN BY A A AMSDEMN AND HANS RUPPEL,LASL Te3
MODIFIFD BY J,L NORTON,LASL Te3,1975

wewae BEGIN COMDECK YSTORE wonm-

swwew BEGIN COMDECK YAQDIM ovave

DIMENSION X(1),XPAR(C1),R({1),YPARCL),Y(1),MPAR(1),U(1),UG(1),DELSM(
1 1), V(1Y,VG(1),RO(1),SIEC1),MP(1),RMP(1),RCSQC1I,E(1),ETIL(1),RVOL
2 (Y MUY RMUL), VP(1),PC1),PLE1Y,UPCIY,UTILCII,ULCL)LCRCL),VTIL(Y)
S GVLC1),ROLCEY,AVXSV(L),AVYSV(1),DLSROTICY),DLSRON(L),CAPGAM(1),TUQ
4 (13),516C1),T1S(1),GRRORC1),GRROZ(1),GRROP(1),TUAVEC(1),MTIL(Y),
S CONCC1),CTEMP (1), ANCUCIY,ANCV(1),GRBV(1),GISVL),X13K(1])},X24K(1),
6 YIZK(1),Y2UK(1),XR{ZK(1),XR2UK(1),DKLSM{L),AREA(L)

wenmwe END COMDECK YAQDIM wenwe

mewee BEGIN COMDECK YARSC wenee

LOGICAL RESTRT,FILM,PAPELR, TURH

REAL LAM, MU

COMMON/ZYSC1/AASC(NSCPYY

COMMON/YSC1/AA8C (960
COKMMON/YSC2/7AAC1),ANC, AR, ABFAC, AdM,B88,C0LAMY,CYL,DR,NT,DTC,DTFAC,
{1 DTO(1Q@),D07T0C(19Q),DT0U2,DT08,DTPOS,DTV,NZ,EMIB,EPS,FIPXL,FIPXR,

2 FIPYR,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,62P,1,184R,

3 1070, IJd, TIM, 1Jp, IML, IPXL, [PXR, IPYB,IPYT,IP],1P2,18C2,18C3,ITy,

U JUNF,IXL, IXR,IYH,1YTY,J,JBAR
COMMOM/YSCR2/JCEN,JPL,JP2,J P4, JUNF,JUNFOR, KX, LAM,LPB,MU,NAME(8),

1 NCYC,NLC,NPS,NPT,NR,NQAT,NQIB,NQT2,NSC,NUMIT,20R1IG,OM,QMCYL,PXCONV
2 JPXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYP,R]IBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR,T,THIRD,NCLST, TOUT, TWFIN

201



202

»

10

20
30

ae
k14
60

COMMON/YSC2/TURI,TUST,NCQ, TNEG, TNEGSY, TUSY, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG, TP3, TUPOT, TDOSAV, TK, T1, TUGENG,EP1,SAV1,QLEVEL, TQ, IST,
VV, XCONV, X{ s XR, ¥YB, YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO, 1YBO,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO,IXLO, ISVH,JEBVH,NMN, QMX, WMAX, IJNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTCSAV, IDTV
»JDTV,IDTC,INTC,CIRC,TYIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM,JTM, ITG,JT6
» TMASSY, WMAXFF,RMINEF, TSTRTD

COMMQON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU/1TAB(1ARD)Y

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

weeww END COMDECK YAQSC -

s=vew BEGIN COMDECK YAQEQ ELLY )

EQUIVALENCECAASC(1),X,XPAR), (AASC(2),R,YPAR), CAASC(3),Y,MPAR), (
AASC(4),U), (AASC(S)»V), (AASC(6))RO),(AASC(T7),DELSM,RCSQA,MP), (AASC
(B),E,ETIL,AREA,XR13K),

CAASC(1S),S1F), (AASC(36),PMB,DKLSM,RMP), (AASC(9
Yo RVOL)Y, (AASC(1Q),M,RM,VP), (AASC(11),P,PL,EP,UP), CAASC(12),UTIL,
UL,PMX,PUY, CAASC(13),VTIL,VL,PMY,PV), (AASC(14),Q,C0,R0OL), (AASCC(1L7
Y, CAPGAM,UG), (AASC(18),TUG), (AASC(19),81G), (AASC(2A),TUS), (AASC(
21),GRROR), (AASC(22)4GRROZ), (AASC(23),DLSROI,Y13K),(AASC(24),G625V
Yo CAASC(25),DLSROA,VEY, (AASC(26),GRSV), (AASC(27),6GRROP, TUQVEC,
Y24K) ) CAASC(28),MTTL)Y, (AASC(29),CONC), (AASC(3@),CTEMP,XR2UK), (
AASC(313,ANCU), {AASC(32),ANCV), (AASC(33),AVXSY,X13K), (AASC(34),
AVYSV, X24K)
REAL, M,MP,MPAR,MT1IL

TN NN -

—~ QPN UL NN - -

reewe END COMDECK YAREQR wwewn
wewe= £ND COMDECK YSTORE nee=e
weee= BEGIN COMDECK PCOM veona

COMMON/XTENC/XTEN, YTEN, XTE,YTE,X1(4), Y C008),XX1,YY],XX2,YY2
EQUIVALENCE(X1(2),%2), (X1(3),%X3),(X1(4),X%X8)
EQUIVALENCE(Y1(2),Y2),(Y1(3),¥3),(Y1(4),Y4)
me==e END COMDECK PCOM memae
DYIMENSION AMZ(T)

DATA P1/3,1415926535897932384626/

DATA P102/1,57R79632679u8966192313/

DATA P10OPM1/8,5707963267948966192313/

DATA PI2/6,2831883A71795864769252/
AMZMINS | Eot2

DO 69 K=i,4

IF(X1(K),EQ,XTEN) GO TO 49
XXS(Y{(KI=YTEN)/Z(X1(K)=XTEN)

YY=ABS(XX)

IF(YY GT,1,) GO TO 2@

SLOPE=PTIQ2M1¥XX

G0 10 30

SLLOPE=SIGN(PIO02wt ,/YY,XX)

TF(XTEN,GY,X1(K)) SLOPE3SLOPE«R]

IF(XTEN LT, X1(K) ,AND SLOPE,LT,B,) SLOPEaSLOPE+P]2
GO Y0 S@

SLOPESSIGN(PTO2,Y1(K)®YTEN)

AMZ(K)=SLNPE

AMZMINZAMINLCAMZMIN, AM2(K))
AMZ(SYSAMZ(|)=AMZMIN

AMZ(1)SAMI(S)

AMZ(GYISAMZ{2)YmAMZMIN

AMZ(2)=AMZ(6)



87 AMZ(T7)SAMZ(3)wAMIMIN

88 AMZ(3)YSAMZCT)

89 AMZ(4)3AMZ(4)wAMZMIN

9@ TF(AMZ(1),EQ,0,) K3}

9% IF(AMZ(2),EQ,0,) k=2

92 IF(AMZ(3),EN,@,) K=3

93 IF(AMZI4) ,EQ,Q,) K=4

94 INTERD

9 INs0

96 TF(AMZ(K$3) GT,AMZ(K®2) JAND ,AMZ (K¢2) ,GT AMZ(K#1),AND AMZ(K+1),GT,
97 1 AMZ(K)) INTE=}

98 IF(INTE,EQ,0) RETURN

99 INEY

189 DO 108 Ksi,d

101 AMZ13AMZ (K)

1n2 AMZ2BAMZ (K1)

183 AMZ32AMZ(Ke2)

104 IF(AMZI»AMZ2 NE,PA,) GO TO 70
105 AMXZZAMAXY (AMZ1,AMZ2)

196 IFCAMZI, LT ,AMXZ) GO TO 80
127 70 PHIZARS(AMZ{wAMZ2)

138 GO TD 99

199 80 PHI=PI2eAMX2

110 99 IF(PMI,GY,PI) INzQ

111 IFCIN,EQ,@B) RETURN

112 1P@ CONTINUE

113 RETURN

114 END

e e T Y T 2 T LT T P PR L P Y PP I L AL AL P AL LA L L L DL I L L Al

{ SUUBROUTINE PSUB2(IT, IFLAG)
2 c
3 c ORIGINALLY WRITTEN BY A, A, AMSDEN AND HANS RUPPEL,LASL Te3
g C MODIF1ED BY J L ,NORTON,LASL Tw$5,1975
c
6 * eonwe BEGIN COMDECK YSTORE e
7 « wesww BEGIN COMDECK YAQDIM werun
8 DIMENSION X(1),YPAR(I)I,RCL1),YPARCI),Y(1), MPAR(C1),U(1),UGL1),DELSM(
9 1 1), V(1)) VB, RO(1)sSTECI), NP(1),RMP(1),RCSA(1),EC(L),ETIL(Y),RVOL
19 2 (1) MEEY,RMCEY,VPCL),,PCLY,PLOLY,UPC1), UTILCLI,ULC1),CRC1), VTIL(Y)
11 3 LVLOIY,ROLCI)AVXSYV(1),AVYSV(1),DLSROI(1),DLSROQ(1),CAPGAM(]),TUQ
1 4 4 (1),816€1),TUSC1),GRROR(1),GRROZ{1),GRROP(1),TUGVEC(1),MTILCY),
13 & CONCC1),CTEMPCE),ANCUCL) pANCV(1))GRSVEL),GZSV (1) X13KC1),pX24K(1),
14 6 YISK(E),YRUKCL),XRISK(1),XR2UK(1),DKLEM(1),AREA(Y)
15 * wewae END COMDECK YAGDIM vewmm
16 * wegew BEGIN CONDECK Y‘Qsc evywpw
17 LOGICAL RESTRT,FILM,PAPER, TURB
18 REAL LAM,MU
19 c COMMON/YSC1/AASCINSCPL)

®

COMMON/YSC1/AASC(9608)
COMMONZYSC2/AAC1),ANC, AR, ABFAC,AQM,B0,CO0LAMY,CY,,DR,DT,DTC,DTFAC,
{1 DTOC1@),DTOCC18),DT02,DT08,DTPOS,DTV,D2,EM1B,EPS,FIPXL,FIPXR,

NN
NS+

203




204

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
18
39
4p
41

43
44
45
46
47
us
49
sa
51
52
53
sS4
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
73
72
73
74
15
76
77
78
79

»

1@

20

2 FIPYB,FIPYT,FIX|,FIXR,FIYB,FIYT,FREZXR,GR,GRNDVEL,GZ,GZP,1,IBAR,

3 IDYO,1J,1JIM, TJP, IML, IPXL, IPXR, IPYB,IPYY,IPt,IP2,18C2,1SC3,1TyY,

4 JUNF,IXL,IXR,1Y8,1YT,J,JBAR
COMMON/YSC2/JCEN,JP|,JP2,JPU, JUNF, JUNFO2,KXT,LAM,LPB,MU,NAME(8),

{ NCYC,NLC,NPS,NPT,NR,NAT,NQ18B,NGBI2,NBC,NUMIT,Z0R1G, OM,OMCYL,PXCONV

2 +PYL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZY?,RIBAR,RIBJB,

3 FRFZYY,FREZYB,ROMFR, T, THIRD,NCLSY, TOUT, TWFIN

COMMON/YSC2/TUQL, TUSI,NCQ, TNEG, TNEGSV, TUSV,TURB,PTOP,PRITE,PBOTHM,
ILNG, NILNG, TP3, TUPOT, TDOSAV, TK, T1, TURENG,EP1,SAVL,RLEVEL TG, IS8T,
VVXCONV, XL, XR,YB, YCONV,YT,PTPOLD,OTSV,DTLASY,F1YBO,1Y80,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO,IXLO, ISVW, JSVK,QMN,QMX, AMAX, JNM, T2, TLINM,
ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTV
»JDTYV,IDTC,JDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGHMX, ITM, JTM, ITG,JTG
s TMASSV, WMAXEF ,RMINEF,TSTRTD

COMMON/ZYSCR/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCA4/1ITAB(10QR)

COMMON/YSCS/RESTRT,FILM,PAPER, I[PD,IFD

wewww END COMDEELK YAQSC wrane

wonse BEGIN COMDECK YAREQ wwewn

EQUIVALENCECAASC (1), Xy XPAR), CAASC(2),R,YPAR), (AASC(3),Y,MPAR), (
AASCLU) Y)Y, CAASC(S)sVI,(AASCLH))RO), CAASC(T),DELSM,RCSA,MP), (AASC
(8),F,ETIL,ARFA,XR13K),
(AASCC19),SIE), (AASC(16),PMR,DKLSM,RMP), (AASC(9
YoRVOLY, CAASCC(1@Y,M)RM,VP), (AASCL11),P,PL,EP,UP), (AASC(12),UTIL,
UL, PMX,PUY, CAASC(13),VTIL,VL,PMY,PV), (AASC(14),0,CN,ROL),)CAASC(YLY
)sCAPGAM,UG), (AASC(38),TUR), (AASC(19),SIG), (AASC(2M),TUS), (AASC(
21),GRROR), CAASC(22),GRROZ), CAASC(23),DLSROI,Y13K), (AASC(24),GZSV
), (AASC(25),DLSR0OQ,VG), (AASC(26),6GRSV), (AASC(27),GRROP, TUQVEC,
YRUK) o (AASC(28),MTIL), (AASC(29),CONC), (AASC(3B),CTEMP,XR2UK), (
AASC(31),ANCU), CAASC(32))ANCY), (AASC(3I3),AVXSV,X13K), (AASC(34),
AVYSV,X2UK)

REAL M,MP,MPAR,MTI{

weeee END COMDECK YAQGEQ moeww

wwewa END COMDECK YSTORE woanw

ewmen BEGIN COMDECK PCOM wwnrw

COMMON/XTENC/XTEN, YTEN XTE,YTE, XL (U4),YICU) , XX1,YY],XX2,YY2
EQUIVALENCE(X1(2),X2),(X1(3),X3),(X1(4),X4)
EQUIVALENCE(YS(R),Y2),(Y1(3),Y3),(Y1C4),Yd)

N WMN -

_OMNT N W -

eewwe FND COMDECK PCOM ramen
DATA ALF,ALF2/0,001,1,70000001/
1150

IFLAGS?

TECCYTENmYY2) % (XTEN®XX{) JEQ, CYTENaYY1) % (XTENXX2)) GO TO 30
IFCABS(XTEN=XTE) LT ,EMIA) GO TO SU

PSLE(YTENwYTEY/(XTENSXTE)

IF(ABS(XX1wXX2) ,LT,EM18) GO TO 60

GSLa(YY2eYVY1)/(XX2wXX])

IF(PSL.EQ,GSL) RETURN

XINSE(YY{mYTESPSL#XTEwGSLAXX])/ (PSLeGSL)

YINSSYYI4GSLA(XINSwXX1)

ITA%Q

TFCCOXXIOXINS) w (XXA=XINS) JLE @y ) o AND, ((YY1=YINS)#(YY2eYINS),LE,B,)
1) I1TARY

IFCC(XTE@XINS) # (XTEN®XINS) ,LE,@,) (AND, (CYTE=YINS) & (YTEN=YINS),LE,
1 0,)) ITASITA+1

IFCITALER,2) GO TO 70



110
111
112

o0

RETURN

30 XTENSALFR4XTENG (1 ,=ALF2)AXTE+ALF
YTENRALFR2aYTENe (1 ,»nALF2)2YTE
XPAR(KP)IXTYEN
YPAR(KP)SYTEN
IFLAGSY
DO 4@ IPX=IPD,IFD,6

ud WRITE(IPX,108) IFLAG
RETURN

50 XINSEXTE
YINSRYY14(YYLimYYR)/(XX1aXX2)a({XTE=XXL)
GO Y0 2@

6@ XINSzXX1]
YINSSYTE+PSL#(XX1=XTE)
GO Y0 20

77 IF(CABS{XTEN=XINS) ,LT,1,EeN7) ,AND,(ABSCYTEN=YINS)},LT,1,E~Q7)) GO
{ 710 89
WE NEED TO SCALE aALL ALPHAS
XTESXINS+ALFA(XTENeXINS)
YYEsYINS+ALFA(YTENmYINS)
ITst
RETURN

RO XPAR(KP)=XTENa) Eebr (XINSeXTE)
YPAR(KP)SYTEN®m| ,Ew6x (YINS=YTE)
IFLAGE?
D0 92 1PX=1PD,1FD,b

90 WRITE(IPX,128) IFLAG
IF PARTICLE LANDS ON OR NEAR BOUNDARY, PULL IT BACK TN ORIGINAL
CELL AND GO ON YO NEXY PARTICLE
RETURN

10¢ FORMAT(SX, THIFLAG =,15)
END

I ALY ALY AR L D DAL RS R R AR R L X SRR AR Y A X I AR AL Xl DY A L d 2ok

N D O IV NE WM~

- oa

L e
NN W

*ROOOOOODOOODDOO0

SUBROUTINE PYRBOF(XJsYJ)

ROUTINE TO ADD TYURBULENT DIFFUSION EFFECTS TO THE PARTICLE
MOTION

(XJ,YJ) 1S THE PDSITION OF THF PARTICLF AFTER
THE EFFECTYS OF CONVECTION MAVE BEEN ADDED, THE POSITION
WILL BE RETURNED WITH THE TURBULENTY DIFFUSION CORRECTION
ADDED,

WRITYEN BY J,L.NORTON,LASL Tw3,1975

mew=e BEGIN COMDECK YSTORE women
wawew BEGIN COMDFCK YAGDIM wanee
DIMENSION X(1),XPARCI)IpRCL),YRARCI) Y (1), MPARCL),UC1),UGC1),DELSM(
1 1)eV(1),VG(1),ROCEI,SIECL), MP(]),RMPC1),RCSO(1ILE(L),ETILCLI),RVOL
2 (1), MUY, RMCU1Y,VPLL),,P(1),L,PLII)UPCII,UTILCI) ULC1),C0C1),VTIL(Y)

205



206

* »

A0

aooOon

3 ,VLC1),ROLCE),AVXSY(1),AVYSV(]),DLSRATI(1),0LSROQC1),CAPGAM(1),TUG
4 (1),8IGC1),TUSCL1),GRROR(1),GRROZ(1),GRROP(1),TURVEL(1),MYIL(1),
5 CONC(!)pCYEMP(l)oANCU(!):ANCV(I).GRSV(1) GZSVCLY, XI13KCL)yX2UK(L),
6 YIIK(1),Y24K(1),XR13K(1) o XRRU4K(1),DKLSM(L), AREA(I)
wmeen END CO"DECK YAQDIM whewe
weven BEGIN COMDECK YAQSC avore
LOGICAL RESTRT,FILM,PAPER, TURB
REAL LAM,MU
COMMON/YSCS/AASC(NSCPY)
COMMON/YSC1/AASC(960R0)
COMMON/YSC2/AAC1),ANC,AD, ABFAC,ABM,B@,COLAMU,CYL,DR,DT,DTC,DTFAC,
{ DYO(18),0Y0CC12),0T02,DT08,0YPOS,DTV,DZ,EML2,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,GZP,1,IBAR,
3 IDYO0,1J, 1M, 2JP, IML, IPXL,IPXR, IPYB,IPYT,IP1,1P2,158C2,ISC3,ITV, .
4 IUNF,IXL,IXR,1Y8,1Y7,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JPU, JUNF, JUNFO2,KX1,L AM,LPB, MU, NAME(B),
§ NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NQI2,NSC,NUMIT,ZORIG,0OM,OMCYL,PXCONV
2 ,PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYA,RIBAR,R1BJB, .
3 FRE2YT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT,TWFIN
COMMON/YSC2/TURT, TUSI,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNGyNILNG,TP3, TUPOT, TDGSAV, 1K, TI, TUQENG,EP{,S5AV1,QLEVEL, TG, ST,
VV,XCONV, XL, XR,YB,YCONV,YT,PTPOLD,DTSV,DTLAST,F1YBO,1YBO,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO, IXL Oy ISVH, JSVW,QMN, QMX, WMAX, JNM, T2, TLIM,
ROME XR, ROMFYT,ROMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV,IDTV
S +JDTV,IDTC,JIDTC,CIRC,TIS,POTE,UMOM, VMM, TMAX, TGMX, ITM,JTM, ITG,JTG
6 s TMASSV,,WMAXEF,RMINEF,TSTRTD
COMMON/YS8C2/22
COMMON/YSCU4/ITAB(ITABPR)
COMMON/YSCU/ITAR(1{300)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
~meee END COMDECK YAQGSC enene
eewnww BEGIN COMDECK YAQEQD rovew
EQUIVALENCECAASCCL),XoXPAR),(CAASC(2),RsYPAR), (AASC(3),Y,MPAR),(
AASC(4Y,U), (AASCCS))V)Y, (AASC(6),R0), (AASC(T),DELSM,RCSQ,MP), (AASC
(8)'E'ETILOAREA'XR13K)'
(AASC(15),SIE), (AASC(16),PMB,DKLSM,RMP)Y, LAASC(Q
Y sRVOL)Y, (AASC(10),MyRM, VP), CAASC(11),P,PL,EP,UP), (AASCC(12),UTIL,
UL, PMX,PU), CAASC(13),VTIL,VL,PMY,PV), (AASCC14),Q,CQ,ROL), (AASC(17
Yo CAPGAM,UG), CAASCC(IR),TUR), (AASC(19),S1G),(AASC(2A),TUS), (AASC(
21),GRROR), (AASC(22),GRROZ), (AASC(23),D{.SROI,Y{3K), C(AASC(24),GZSV
s (AASC(2S),DLSROQ,V6), (AASC(26),GRSV), (AABC(27),GRROP, TUQGVEC,
Y24K), (AASC(28),MTIL), CAASCC(29),CONCY, (AASC(38),CTEMP,XR2UK),(
AASC(31),ANCUY, CAASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)
REAL M MP,MPAR, MTIL
enwwsw END fOMDECK YAQEQR smeny
ewmme END COMDECK YSTORE Yy
emwwe BEGIN COMDECK TRBDIF meees
COMMON/CTDIF/ERFV(21),NERFV,DXEF
ewwns END COMDECK TRBDIF s
[PASS=] IS FOR X (R)
IPASS2? 18 FOR Y (2)

£ e PY

0 PN UE D e

IPASS=Y

SKIP THE R CORRECTION IF XJ,LE,RMINEF
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(s e Xel

oaon

19

2e

30
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54

60

IF(XJ,LE,RMINEF) GO TO 50

GET A RANDOM NO, FROM A UNIFORM DISTRIBUTION
ON THE INTERVAL (B,,1,)

CONTINYE

XINPUTZO,

ETALERNUMF(XINPUT)

MAP EACH HALF OF THE INTERVAL (@493, INTO (2,,1,)
ETAEABS(1,22,*ETAY)

FIND YTHE ERROR FUNCTION BOUNDS ON THE RANDOM NO,

DO 2@ Lw=2,NERFV
IF(ETA,LE ERFV(L)) 6D T0 39

IF NO BOUNDS ARF FOUND, THE RANDOM NO, IS TOO CLOSE 10 |,
GO BACK AND TRY ANODTHER ONE,

GO TO 8
CONTINUE

BOUNDS HAVE BEEN FOUND, INTERPOLATE THE ERROR FUNCTION INVERSE,
ERFINVEDXEF# (FLOAT(Lw2) ¢ (ETAERFV(L=1))/(ERFV(LI=ERFV(Le1)))
CALCULATE THE CORRECTION

CORRaERFINVA2 ,#SORT(DT*SIG(IJ))

ADD ON THE SIGN OF THE CORRECTION

IF(ETAL,GT,,5) CORRawCORR

GO CORRECT THWE PROPER COORDINATE

GO 10 (42,60),IPASS

X (R)Y COORDINAYE

CONTINUE

XJexJ+CORR

CONYINUE

GO BACK AND DO THE Y (Z) COOROINATE

IPASS®2

GO TO i@

CONTINUF

Y (Z) COORDINATE

YJay J+CORR

RETURN
END
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{ SUBROUTINE REZONE

e ¢

3 c ROUTINE TO CALCULATE THE GRID VELOCITYIES,NEW GRID POSITIONS,

4 c AND RESTORE THE AMBIENT ATMOSPMERE TO HYDROSTATIC

S c EQUILIBRIUM

b c

7 c ORIGINALLY WRITTEN BY A A, AMSDEN AND HANS RUPPEL,LASL T»3

8 o MODIFIED BY J,L,NORTON,LASL Te3,197%

9 C

10 * wwwme BEGIN COMDECK PARAM cnwew

11 COMMON/PCOM/NSCP1, 1TABR, ITABXP,ITABYP, IPFB,NR1, NP2, NLCP1,NLCP2,

12 1 NLCP3,NLCPG, IFLMSZ

13 * wawen END COMDECK PARAM (LYY}

14 * wemew BEGIN COMDECK YSTORE wweaw

1S * ewwew BEGIN COMDECK YAQDIM eenes

16 DIMENSION X(¢1),XPARCIISRCL)pYPARCL) Y (3D MPAR(CL))UCL),UG(1) ) DELSM(
17 1 1)aV(1).VG(1).R0(!)oS!E(l)'MP(1):RMP(1)oRCSO(1).E(l).ETIL(i);RVOL
18 2 () aMU1),RMOLY,VPLL),PCL) S PLELY ) UPCE),UTILCEI ULCLY,CAC0L),VTIL(Y)
19 3 .VLtliyﬁﬂLtl).Avxsv(1),AVYSV(t)oDLSROI(!)oDLSRnn(t);CAPGAM(l),TUO
29 4 ¢1),816C1),TUSC1},6RROR(1),GRROZ(1),GRROP (1), TUGVEC(1),MTIL(1),
21 S CONCC1)sCTEMP( 1), ANCUCL) s ANCVCE),GRSV(1) 628V (1), X13K(1),X24K(1),
22 6 YIZKE1),Y24K(1),XRIIK(1),XR2UK(L),DKLSM(1),AREA(YL)

213 * seewe END COMDFCK YAGDIM cumew

24 * wewwe BEGIN COMDECK YAQSC woune

25 LOGICAL RESTRT,FILM,PAPER,TURB

26 REAL LAM,MU

27 c COMMON/YSC1/AASC(NSCPY)

28 COMMON/YSC1/AASC (9607}
29 COMMON/YSC2/AACL),ANC,AD,)ABFAC,ABM,88,COLAMU,CYL,DR,DT,DTC,DTFAC,
39 { bYo(t@),pT0C(10),0T02,0708,0TPOS,DTV,DZ,EM18,EPS,FIPXL,FIPXR,

31 2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FP1YT,FREZXR,GR,GRDVEL,GZ,GZP,1,IBAR,
32 3 IDT0,1J,1JM, 1P, IM1, IPXL, IPXR, IPYB, IPYT,1P1,1IP2,158C2,1SC3,1ITV,

33 4 TUNF,IXL,IXR,1Y8,IYT,J,JBAR

34 COMMON/YSC2/JCEN, JP 1, JP2, JPU, JUNF, JUNFO2,KX1,LAM,LPB, MU, NAME(8),
i3S i NCYC.NLC,NPS.NPT,NQ'NOI.NQIB.NQIZ,NSC.NUMIT.ZORIG.OM,OMCYL.PXCONV
36 2 ,PXL,PXR,PYB,PYCONV,PYY,RDT,REZRON,REZSIE,REZYD,RIBAR,RIBJB,

37 3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, TWHFIN

38 COMMON/YSC2/TURY, TUSI,NCO, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
39 { ILNG,NILNG,TR3,TUPOT,TDASAV,TK,T1, TUGENG,EP1,SAV],QLEVEL,TQ,I8T,
49 2 VV,XCONV,XL,XR,YB,YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,TIYBO,YCNVLD,
4 3 XCNVLD,FIXRO,FIXLO,IXR0O, IX1.O, ISVK, JSVW,QMN, QMX, WMAX, JNM, T2, TLINM,
42 4 ROMFXR,ROMFYT,ROMFYB,JDUMP,TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV,IDTY
43 5 .JDTVoIDTC,JDTC.CIRC,TIS,POTE.UMOM,VMUN,TMAX.TGHXaITMoJTM,ITG.JTG
44 6 ,TMASSV, WMAXEF,RMINEF,TSTRTD

45 COMMON/YSCR/22

46 t COMMON/YSCL/ITAB(1TABRP)

u7 COMMON/ZYSC4/ITAB(tAAA)
48 COMMON/YSCS/RESTRT,FILM,PAPER, [PD,IFD
49 * mmene END COMDECK YAGSC wwamm
1) * vwwwe BEGIN COMDECK YAQEQ ceeve

51 FAUIVALENCE(AASC(1Y,X,XPAR), (AASC(2)/)R,)YPAR), CAASC(3),Y,MPAR), (
s2 1 AASC(U)sU), CAASC(S) )V) s (AASC(6),RO), CAABC(T7),DELSM,RCSQ, MPY, (AASC
53 1 (8),E,ETIL)AREA,XR13K),

5S4 2 (AASC(1S),SIE), CAASC(16),PMA,DKLSM,RMP), (AASC(S

208




10
en

39
40

- HBNOOANE W

YoRVOL), (AASCCL1@) s MeRM, VP), (AASCCLL),P,PL,EP,UP), LAASC(12),UTIL,
ULsPMX,PUY, (AASC(13),VTIL,VL,PMY,PV), (AASC(14),Q,CQ,ROL), (AASC(17
Yo CAPGAM,UG) , (AASC(18),TUQ), LAASCL19),816),(AABC(20),TUS), (AASE(
21),6GRROR), (AASC(22),6RRDZ), LAASC(23),DLSROI,Y13K), (AASC(24),6G2SY
Y, CAASCL25),DLSROG,VG), LAASC(26),GRSV), CAASCL27),GRROP, TURBVEC,
Y2uK), (AASCL2B)Y ,MTIL), (AASC(29),CONC), CAASC(3@),CTEMP, XR24K), (
AASC(31),ANCU), (AASC(32),ANCY), (AASC(33),AVXSV,X13K), (AASC(34),

AVYSV, X24K)
REAL M, MP,MPAR,MTI|,
cennww END COMDELK YAQED suene
wseven END COMDECK YSTORE wunen
COMMON/EQNST/ROTMP, ETMP,GMONE, CONCJ
FSTFe@,Al
ZRSeZEaSUMRSBSUMERG,@
DMNe{ ,0E+20
CAL{ START
DO 20 J=z2,JPt
DO 1@ Ist,l1BAR
DELa(Y(IJP)aY(TJIIna2e(X(IJP) =X (IJ))nn2
DMNEAMINY (DMN, DEL)
RDFlL=1,8/0EL
DELERE(IJ)=,156
SUMEaSUMEeDELE
ZEmZE+Y(IJINDELE
SUMRS®SUMRS+RDEL
ZRSAZRS+Y(IJ) *RDEL
1JalJeNQ
I1JP=1JP+NQ
CONTINUE
caLt LOOP
CONT INUE
ZE=ZE/SUME
IRS=ZRS/SUMRS
FC3sFCXnFCP230,0
CALL STARY
DG 40 J=2,JP}
D0 30 1=1,18AR
IFCILE,4) FCIuAMAXLCFL3,ABS(VLCII)Y)
IF(J,GE,JP1m{t) FCR2BAMAXI(FCP2,ARS(VL(IJ)))
IF(I,GE,IBAR®3) FCXsAMAXIC(FCX,ABSCULCII)))
TJelJeNQ
CONTINUE
CalL LOOP
CONTINUE
FCP2BAMAX (P, ,0,2+RDTH(ZORIGe(Y(1JY=wPTOP)/PRITE)#PRITE)
FCX®AMAXY(@,,9,24RDOT2C(20RIGeX (1JeNOIB) /PRITEI*PRITE))
CALL STARY
Do 1%0 Je2,JP2
DO 14@ Imi, 1P}
IPJeIJeND
IMJalJaNQ
IF(1,EQ,1,0R,1,EQ,IPY{,OR,J,EQ,R,0R,J.EG,JP2) GO TO S8
XAVEX(IPII#XCIMI)+X(IIPY&X(TIM)
UG(IJIAB SHLUL(IIISUCTIIII+FSTFA(XAVeUY X (IJ))xRDT
YAVRYCIPJ) ¢Y(IMIIeY(TJPYSY(TIIM)
VE(IJ)BB, SH{VLIIIISV(IJI)¢FSTFA(YAVol aY(]J))uROT
IFCI.EQ3Y UGCIJIMIRUG(IJ)
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112 IF(I,EQ,2) VG(IMJIIEBVG(IJ)
113 GO T0 {30

114 S@ CONTINUE

115 IF(1.NE,1) GO TO 60

116 UG(IJ)=0,9

117 GO 10 70

118 68 IF(I,NE,IP{) GO YO 7@

119 UG(1J)mFEX

129 VG(IJIeVG(IMJY

121 70 IF(J.NE,2) GO TO 88

122 VG(IJ)se=FCS

123 GO Y0 9@

124 88 IF(J.NE,JP2) GO 10 9@

128 UGLIJIRUG(IJIM)

126 VG(IJ)aFCP2

127 90 JF(S.NE,1,0R,J,NE,2) GO 10 180
128 VG(IJ)=nFC3

129 102 IF(INE,IPt{,0R,J ,NE,2) GO TO §10
130 UG(IJ)uFCX

131 VG(1JiseFC3

132 1190 IFCYINE 1, ORJ,NE,JP2) GO TO 120
133 VG(IJ)=zFCPR

134 1286 IF(I NE,IP{,0R,J.NE,JP2) GO TO 13
13S UG(IJ)=®FCX

136 VGCIJ)3FCPR

137 133 CONTINUE

138 1Js1lPJ

139 1JP=]JP+NQ

140 IJMRIJMeNG

1414 fu@ CONTINUE

142 CALL LOOP

143 1S0 CONTYINUE

144 CALL DONE

145 CALL START

146 DO 187 Jm2,JP2

147 DO 170 I=1,1Pt

148 XCIJ)sXCIJY+UGLTIS) DT

149 IF(J,NE,2) GO TO 160

150 IFCYCIJI+VG(TIJI«DT,LE,B,@) VG(IJIamwY(IJ)*RDT
151 160 CONTINUE

152 YCIJ)RYCTJIY#VG(IJI=DT

153 R(IJ)aX(TIJ)*xCYL+OMCYL

154 170 I1J=z1J+NQ

155 calL LOOP

156 1A% CONYTINUE

157 CALL DONE

158 CALL FILMCO

159 CALL STARY

160 ETYMPaREZSIE

164 ROTMPaREZRON

162 CONCJ=D,

163 CALL AIR

164 XX3GMONEAREZSIE

16% YYaABS(GZ) /XX

166 DO 28@e Jz2,JRt

167 00 {90 I!={,I1BAR

168 IPJ21J¢NG
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169
170
174
172
173
174
t7S
176
177
178
179
189
181

190

289

IPJPRIJP4NQ

Yu32,25*(YCIJPYISYCEIPJIPI+Y(IJ)+Y(IPS))

IF(JEQ,2) ROL(IJM)ZREZRONAEXP((REZYDe(Y(IJ)+Y(IPJ)wY4))RYY)
IF(I1,EN,IBAR) ROL(IPJISREZRON#EXP((REZYDe(Y(IPJ)+Y(IPJIP)»YU))AYY)
IFLJLEQ,JPY) ROL(IJPIIREZRONKEXP((REZYBa(Y(IJIPI+Y(IPIP)wYU)) YY)
IJMalJMeNG

IJP=2lJPeNG

1J21PRJ

CaLL LOOP

CONTINUE

CALL, DONE

RETURN

END
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34 c

37 *

SUBROUTINE RTAPE

ROUTINE YO READ IN ONE DUMP OF A YAQUI DUMP FILE CALL BUT
THE HEADER RECORD)

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

evene BEGIN COMDECK PARAM LT Y
COMMON/PCOM/NSCP1, LTABP, ITABXP, ITABYP, IPFB,NP{, NP2, NLCP1,NLCP2,

1 NLCP3,NLCPU,IFLMSZ

wvewew END COMDECK PARAM mwoww

weo=e BEGIN COMDECK YARSC wonne

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSCY/AASC(NSCP1)

COMMON/YS8C1/7AASC(9600)
COMMON/YSC2/AA(LY,ANC, A, ABFAC,AGM,B0,COLAMU,CYL,DR,DY,DTC,DTFAC,
§ DYOC(C1@),DTOC(1@),DT02,0708,DTPOS,DTV,DZ,EMI@,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYY,FIXL,FIXR,FIYB,FIYT,PREZXR,GR,GROVEL,6Z,GZP, I, IBAR,
3 IDTO0,1J,1JM, 1P, IML, IPXL, IPXR, IPYB, IPYT,IP{,1PR,18C2,18C3,1ITY,
4 TUNF,IXL,IXR,1Y8,1YT,J,JBAR
COMMON/YSC2/JCEN, JP1,JP2,JPU4, JUNF,, JUNFQ2, KXT,LAM,LPB, MU, NAME(8),

{ NCYC,NLC,NPS,NPY,NQ,NQI,NQIB,NQI2,NSC,NUMIT,Z0RIG, OM,OMCYL,PXCONY
2 +PXLsPXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYO,RIBAR,RIBJS,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, THFIN
COMMON/YSC2/TURY, TUST,NCQ, TNEG, TNEGSY, TUSY, TURB,PTOP,PRITE,PBOTN,
1 ILNG,NILNG,TP3, TUROT,TDOSAV,TK,T1,TUOENG,EP1,SAVL,QLEVEL,TG,18T,
2 VV XCONV, XLy XR,YB, YCONV,YT,PTPOLD,DTSY,OTLASY,FIYB0,1Y80,YCNVLD,
3 XCNVLD,FIXRA,FIXLO, IXRO, IXLO, [8YW, JSVW,QMN, QMX, WMAX, JNM, T3, TLINM,
4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD,TE,DTR, TMASS,DTVSAYV,DTCSAV, IDTV
8 »JDYV,IDTC,JDTC,CIRC, YIS, POTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM, IT6,JT6
6 pTMASSV, WMAXEF,RMINEF,TSTRTD

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU4/ITAR(C1300)

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

eweee END COMDECK YAQSC "weeow
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38

40
41
42
43
44
45
46

48
49
99
S
52
53
sS4
58
56
57
58
39
60
61
62
63
64
65
66
67
68
69
74
71
72

s e N el [aNg]

(2 Xo Nal o000

o000 OO0

10
20
LT

40

READ REST OF DUMP, FIRST CHECK THE PARAMETERS,
CALL PCHCK
READ IN THE LCM ARRAY STORAGE

CALL LCBUFF(R,NLE,7,0,1, 1ERROR)

IFCIERROR ,NE,@) GO TO 2@

GO 10 30

CALL UNCLE(1,6HYARSRT, 18, 18HSCBUFF INPUT ERROR)
CALL UNCLE(4,6HYARSRT, 18, 18HLEBUFF INPUT ERROR)
CONT INUE

SEE IF THERE ARE ANY PARTICLES

IF(NPT,LE,?) GO TO 4@

YES, READ THEIR RECORDS,

CALL LCBUFF(NLCPt,NPS,7,@,1, TERROR)
IF(IERROR,NE,®) GO TO 24

CALL SCBUFF(1TAB,1TABP,7,@,1, ERROR)
IF(IERROR,NE,@) GO YO 10

SEE IF THERE IS ANY TIMEDEPENDENT PARTICLE DATA
IF(NILNG,LE,@) GO TO 40

YES, READ IT IN,

CALL LCBUFF(NLCP1+NLCP2,2xNPL1&NILNG,7,3,1,1ERROR)
IF(IERROR,NE,Q) GO TO 24

CONTINUE

RETURN
END

I T I TR P I Y P PY T PSS LY LY TSRS DL AL LS S DAL I 2L LA I XL L L Al R L L AL LAl idd L Add)

212

P NC AL N -

TOOOOO0

»

SUBROUTINE RIROW
ROUTINE YO READ ROW J FROM LCM TO SCM BUFFER ONE

ORIGINALLY WRITYTEN BY A A AMSDEN,LASL Te3
MODIFIED AND DOCUMENTED BY J,L,NORTON,LASL Tw3,1974

wwwees BEGIN COMDECK PARAM epnew

COMMON/PCQOM/NSCPY,ITABP, ITABXP,ITABYP,IPFB,NP{,NP2yNLCP1,NLCP2,
1 NLCP3,NLCPu4, IF{MS2Z

wwmwew END COMDECK PARAM T Y 1)

wowwe BEGIN COMDECK YAQSC suene

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM, MU

COMMON/YSC1/AASC(NSCP1)




16 COMMON/YSC1/AASC(9608)

17 COMMON/YSC2/AACYL) ,ANC, AD, AGFAC,AQM,B83,COLAMY,CYL,DR,DT,DTC,DTFAC,
18 {1 DTO(10),0T0CC18),0702,0108,0TP08,0TV,DZ,EMIQ,EPS,FIPXL,FIPXR,

19 2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL ,62,GZP,1,IBAR,
29 3 1070,1J,7JM,23P, IM1, IPXL, IPXR, IPYB, IPYT, IR, IP2,18C2,18L3,1TV,

21 4 TUNF,IXL,IXR,1VYB,IYT,J,JBAR

22 COMMON/YSCR/JCEN, JP1,JP2,JP4, JUNF, JUNFO2,KXT,LAM,LPB, MU, NAME(8B),
23 { NCYC,NLC,NPS,NPT,NQ,NQY,NQIB,NOI2yNSC)NUMIT,ZOR1G,OM,OMCYL ,PXCONY
24 2 ,PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYA,RIBAR,RIBJB,

25 3 FREZYT,FREZYB,ROMFR,T,THIRD,NCLST,TOUT, TWFIN

26 COMMON/YSCA/TUGY, TUSI,NCG, TNEG, TNEGSV, TUSY, TURB,PTOP,PRITE,PBOTHN,
27 { ILNG,NILNG,TP3,TUPOT,TDOSAV,TK, T1,TUGENG,EP1,SAVL,QLEVEL,TQ,IST,
28 2 VV,XCONV,XLsXR,YB,YCONV,YT,PTROLD,NTSV,NTLAST,FIYBO, 1YBO, YCNVLD,
29 3 XENVLD,FIXRO,FIXLO, IXRO, IXLO, ISVW, JIVW,GMN, QMY , WMAX, JNM, T2, TLIM,
30 4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTY
31 5 ,JDTV,IDIC,JDTC,CIRC,T16,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JT6
32 & ,TMASSY,WMAXEF ,RMINEF, TSTRTD

33 COMMON/YSC2/722

34 ¢ COMMON/YSC4/ITABCITABPR)

15 COMMON/YSCU/ITAB(1300)

36 COMMON/YSCS/RESTRY,FILM,PAPER, IPD, IFD

37 . wenesw END COMDECK YAQSC wawam

38 DATA NE/@/

39 IECa(Je i) ¥NGQI

40 CALL ECRD(AASC, IEC,NQI, IDUM)

44 RETURN

42 END

LT Y P LYY PRI P DY S DY TR YL P D R PR R P L L L R L L LT Al AL I L A Al LAl el bl LAl il ld bl Aol

1 SUBROUTINE SETIJ

2 c

3 c ROUTINE 70 SET THE SCM POINTER YO THE ITH ELEMENT IN ROW J,

4 c ASSUMING ROW J IS IN SCM BUFFER ONE

5 c :

6 c ORIGINALLY WRITTEN BY A,A,AMSDEN,LASL Te3

7 c MODIFIED AND DOCUNENTED‘BY JoL NORTON,LASL Tw3,1974

8 c

) * LT YY) BEGIN COMDECK PARAM LA 2 4

{0 COMMON/PCOM/NSCP1, ITARP, ITABXP, ITABYP, IPFB, NP NP2, NLCP]/NLCP2,
11 { NLCP3,NLCPU, IFLMSZ 1

1e * =emes END COMDECK PARAM, veeee

13 t wweve BEGIN COMDECK YAQSC (b

14 LOGICAL RESTRT,FILM,PAPER, TURB

15 REAL LAM, MU

16 v COMMON/YSC1/AASC(NSCPY).

17 COMMON/YSC1/AASC(9600)

18 COHMON/VSC?/AA(1),ANC,A%,AGVAC.A@M,BG.COLAMU'CYL,DR'DT;DYC,DTFAC.
19 1 DTOC10),DT0C(10),DT02,0T08,DTPOS,DTV,DZ,EM10,EPS,FIPXL,FIPXR,
20 2 FIPYB,FIPYT,FIXL,FIXR,F1YB,F1YT,FREZXR,GR,GROVEL,GZ,6ZR,1,IBAR,
21 3 IDTO’IJ'!JMOIJplIM"xpt‘“-lIPXR'IPYB'!‘,YY'IP!.IPE.ISCZ;ISC}'ITV.
22 4 JUNF,IXL,IXR,IYB,IYT,J,JBAR

23 COMMON/YSC2/JCEN,JP1, JP2¢JPU, JUNF,JUNFD2,KXT,LAM,PB, MU, NAME(B),

i
|
|
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24
2%
26
27
28
a9
30
31
32
33
34
3%
36
37
38
39
40
4t

1 NCYC,NLC,NPS,NPT,NB¢NQI,NQIB,NQI2,NSC,NUMIT,Z0RIG, OM, OMLYL,PXCONY
2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYR,RIBAR,RIBJB,
3 FREZYY,FREZYB,ROMFR,T,THIRD,NCLST, TOUT,THFIN
COMMON/YSC2/TUQI,TUSI,NCQ, TNEG, TNEGSV,TUSV,TURB,PTOP,PRITE,PBOTM,
{ ILNG,NILNG,TP3,TUPOT, TDOSAV,TK,TI,TUQENG,EP{,8AVL,0LEVEL,T0,18T,
@ VV XCONV,XL,XR,YB, YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,1YBQ, YCNVLD,
3 XCNVLD,FIXRO,FIXLO, IXRO, IXLO, ISVN,JSVW,OMN,QMX, WMAX, INM, T2, TLINM,
4 ROMFXR,ROMPYT,ROMFYB, JDUMP,TWTHRD, TE,DTR, TMASS,DTVSAY,DTC8AV,IDTV
S »JDTV,IDTC,JDTC,CIRC,TIS,POTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
6 »TMASSV, WMAXEF,RMINEF, TSTRTD

COMMON/YSCR/Z2

COMMON/YSCU/ITAB(ITABP)

COMMON/YSC4/1TAB(10800)

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

esowea END COMDECK YAQSC romen

1Js(Iel)aNQe]

RETURN

END

(R LYY R L L Y Y LY Y Y Y L Y L P L Y Y Y Y P Y Y Y P Y Y P Y P P L T T T T L L )
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SUBROUTINE STARY

ROUTINE TO TRANSFER DATA BETWEEN LARGE CORE AND SMALL CORE IN
ORDER TO MINIMIZE SMALL CORE REQUIREMENTS

ORIGINALLY WRITTEN BY A A AMSDEN,|ASL Te3
MODIFIED AND DOCUMENTED BY J,L,NORTON,LASL Te3,$974

wweww BEGIN COMDECK PARAM senes
COMMON/RCOM/NSCP1, ITABP, ITABXP, ITABYP, IPFB,NP§,NP2,NLCP1,NLCP2,

{ NLCP3,NLCP4, IFLMSZ

wemew END COMDECK PARAM pemee

swees BEGIN COMDECK YAQSC wean

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM,MU

COMMON/YSC1/AASC(NSCPL)

COMMON/YSC1/AASC(960Q)
COMMON/YSC2/AAC1),ANC, AP, ADFAC, AM,BE,COLAMU,CYL,DR,DT7,DTC,DTFAC,
1 DTO(18),DY0C(12),0T702,0708,0TPOS,DTV,D2,EM10,EPS,FIPXL,FIPXR,

2 FIPYB)FIPYT,FIXL,FIXR,FIYB,FIYY,FREZXR,GR,GRDVEL,GZ,GZP,1,IBAR,

3 IDTO,XJIIJMaIJP'IMl.IPXLIIPXRIIPVBpleT'IPloIPZoISC&,ISC!.ITV,

4 TUNF,IXL,IXR,1YB,I1YT,J,JBAR

COMMON/YSC2/JCEN,JPL,JP2,JPU, JUNF,JUNPFO2,KXT,LAM,LPB,MU,NAME(D),

1 NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NQI2,NSC,NUMIT,ZORIG,OM,OMCYL,PXCONV
2 +PXL,PXR,PYB,PYCONV,PYT,RDT,RE2ZRNON,REZSIE,REZYG,RIBAR,RIBJB,
COMMON/YSCZITUQIaTUSI(NCOOTNEG:TNEGSV,TUSV.TURB,PYOP,PR!TE,PBOTM.
t ILNG,NILNG,TP3,TUPOY,TDQSAV,TK,TI,TURENG,EP1,8AV1,0LEVEL,TO,1ST,
2 VV,XCONV.XL,XR.YB.VCONV;YT.PTPOLD;DTSV,DTLAST'FXVBO'IYBO,YCNVLD'
3 XCNVLO,FIXRO,FIXLO, IXRO, IXLQy [SVW, JSVH,QMN, QMX, WMAX, JNM, T2, TLIN,
4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTCSAV, IDTV
5 4JDTV,IDYC,JOTC,CIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
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BT ODODOO

[+ EeNeNaNaKe el [a NeXa) [a Xa Kol s RN Xal o0 OO0 00

6 s TMASSV,WMAXEF,RMINEF,TSTRTD
COMMON/YSC2/212
COMMON/YSCU/ITAB(ITARP)
COMMON/YSCAU4/ITAB(1000)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
eeeww END COMDECK YAQSC roaas
DATA NE/ZQ/

READ IN THE FIRSY THREE ROWS

1JPS 1S THE SCM POINTER TO WHERE THE NEXY ROW I8 TO BE READ
INTO SCM, ONE NEEDS TO THINK OF THE SMALL CORE AREA AS BEING
DIVIDED INTO THREE BUFFERS,SAY A,B8,AND C, INITIALLY,ROW J=i
IS READ INTO BUFFER A,ROW J¥2 INYD BUFFER B,AND ROW Jz3 INTO
BUFFER C, WHEN A REQUESY 1S MADE FOR ROW Ja4,BUFFER A WHICH
CURRENTLY HOLDS ROW Jay IS WRITTEN OUT TO LCM AND ROW J=d IS
READ INTO BUFFER A, TH]IS PROCESS CONTINUES WITH ONE ROW BEING
WRITTEN TO LCM AND ONE ROW REPLACING IT IN SCM SO THAT THREE
ROWS ARF ALWAYS AVAILABLE,ONE IN EACH BUFFER,

IECR IS THE LCM ADDRESS FROM WHICH DATA WILL BE READ YO 8CM NEXY

IFCW IS THE LCM AQDRESS TO WHICH DATA WILL BE WRITTEN FROM SCM NXT

1JPS=s¢y

IECR=Q

IECWmO

READ THE FIRST ROW INTQ SCM INTO BUFFER ONE

AASC 1S BEGINNING OF THE THREE SCM BUFFERS

NQTI IS THE NUMBER OF WORDS COMPRISING ONE ROW OF DATA
NE IS AN ERROR FLAG WHICH IS UNUSED ON THE 7600

CALL ECRD(CAASCC(IJPS), IECR,NGI,NE)

INCREMENT THE LCM READ ADDRESS

IECRSIECReNG]

SET THE BUFFER POINTER TO THE SECOND BUFFER, OBVIOUSLY,
ISC2=NQTey

1JP§=18C2

READ IN THE SECOND ROW

CALL ECRDCAASC(IJIPS), IECR,NGI,NE)

INCREMENT THE LCM READ ADDRESS AGAIN

TECRuIECR+NQI

UPDATE THE POINTERS TO READ THE NEXT ROW INTO BUFFER THREE,
IJP I8 THE POINTER TO THE ELEMENT (1,J¢1)

1J 18 THE POINTER TQ THE ELEMENT(1,J)

1JM 18 THE POINTER TO ({,J=}§)
IJMS I8 THE SCM ADDRESS TO BE WRITTEN OUY NEXT
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10
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30

40

IBUF 18 THE NEXT BUFFER TO BE USED WHEN THE SUBROUTINE 1S ENTERED
CONTINUE

I1JPn1ISC3

I1JPSE1ISC3

IJs18Ce

I1JMey

IJME=]

IBUF=

FILL THE THIRD BUFFER

CALL ECRDCAASC(IJUPS), IECR,NQI,NE)

UPDATE THE LCM POINTER POR THE NEXT READ

IECRxJECReNDY
RETURN

AR RN AR R KRR R R AR R AR R R AR R AR R AR AR R AANANN AR RN R AR AR R RERARAR N
ENTRY LOOP

AR RRRANR AN KRR RN RRR R AR A RN AR AR ANAN AR R AR RN R AN KANARARRARRAAR AR
READ IN THE NEXT ROW, FIRST,FLUSH THE OLDEST BUFFER,

CALL ECWR(AASC(IJMS),IECW,NQI, IDUM)

UPDATE THE LCM PUINTER FOR THE NEXT WRITE

IECW=TECW#NQT

PREPARE THE POINTERS FOR THE NEXT READ DEPENDING ON WHICH BUFFER
IS TO BE FILLED

GO0 Y0 (30,4Q8,10),18UF
PREPARE YO FILL BUFFER ONE
CONTINUE

IJPay

1JPS=}y

IJm]18C3

IJMs18C2

1JM8nISC2

INDICATE THAT BUFFPER TWO I8 TO BE FILLED NEXT TIME
IBUFm2

G0 FILL BUFFER ONE

GO TO 20

PREPARE TO FILL BUFFER TWO

CONTINUE
lJPalsCe




147
148
149
150
151
152
153
154
155
156
157
158
159
160
1614
162
163
164
165
166
167
168
169
179
171
172
173
174
175
176
177
178
179
180
181
i82
183
184
185
186
187
188
189
190

s XglaXaNa Kel (2N g] a0 2 XeKs

(g X3 Nal OO

(e XoRa)

[aXs Kg

I1JPS=ISC2
1Jsy
IJM=ISC3
1IJMS=ISC3
INDICATE THAT BUFFER THREE IS TO BE FILLED NEXT TIME
18UFs3
60 FILL BUFFER TWO
GO Y0 20
AR R RN KRR AR R AR R R R A RN R AN R R R AR R AN KRR AR N AR NN AR R R AR R AR R KRR RN R R R Rk kR
ENTRY DONE
RARNRRNRAARRRAANRAANARR AN KRR RARNRARRRRRARRRRR R ARARNAARREE AN NANRARANRANSRRN NS ANAN
LOOP IS COMPLETED, WRITE OUYT CONTENTS OF THE LAST TWO BUFFERS
THAT WERE LOADED, WRIYE QUT BUFFER THAT WOULD HWAVE BEEN
FILLED NEXT,

CALL ECWR(AASC(IJMS),IECW,NQI, IDUM)
TECWBIECH4NQT

DETERMINE WHICH IS THE OTHER BUFFER YO BE EMPTIED
GO TO (508,62,78), IBUF
BUFFER ONE HAS BEEN WRITTEN OUT, WRITE OUT BUFFER TwO,

5@ 1JM8mISC2
GO 70 89

BUFFER TWO HAS BEEN WRITTEN OUT, WRITE OUT BUFFER THREE,

60 IJMS=1SC3
Go YO 8%

BUFFER THREE WAS BEEN WRITTEN QUT, WRITE OUT BUFFER ONE,

70 1JMSgd

80 CALL ECWR(AASC(IJMS),IECW,NRI, IDUM)
RETURN
END

(LA AL X AT A2 L2 X A dd X LI IZ ARl AL Al I Y LI LTI YRR I RS FL A R Yl Yy Yy )

TN EWR-—

(s X2 Nz XaXg]

CUBROUTINE STARTD

THIS ROUTINE (AND ITS ENTRY POINT LOOPD) ALLOW ONE TO LOOP
BACKWARDS THROUGH THE MESH USING YWO SCM BUFFERS, ROWS J
AND Jal ARE MADE AVAILABLE, THE CALL TO STARTD READS ROW JP2
INTO BUFFER TWO AND ROW JP{ INYO BUFFER ONE, AFTER STARTD,
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OO0 o0

O oD o o000

IJ POINTS YO CELL (IP1,JP2), BEE DOCUMENTATION IN SUBROUTINE
STARY FOR SOME OF THE VARIABLE DEFINITIONS,

ORIGINALLY WRITTEN BY A A,AMSOEN,LASL Te3
MODIFIED AND DOCUMENTED BY J,L,NORTON,LASL Tw3,1974

oewew BEGIN COMDECK PARAM coenw
COMMON/PCOM/NSCP 1, ITABP,ITABXP, ITABYP, IPFB,NP§,NP2,NLCP1,NLCP2,

1 NLCP3,NLCPU4, IFLMS2

swoww END COMDECK PARAM roeow

newws BEGIN COMDECK YAGSC esone

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC1{/AASC(NSCPY)

COMMON/YSC1/AASC(9600)
COMMON/YSC2/AA(1) ,ANC, AR, ABFAC,AOM,B0,COLAMU,CYL,DR,DT,DTC,DTFAC,
{ DT0(10),DTOCC1™),DT02,DY08,DTPOS,DTV,D2,EM10,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL FIXR,F1YB,FIYT,FREZXR,GR,GRDOVEL,G62,62P,1,184AR,
3 IDTO, IJeIJM,IJP, IML, IPXL, IPXR, IPYB,IPYT,IP1,IP2,18C2,1S8C3,ITyY,
4 TUNF,IXL,IXR,1YB,1YT,J,J8AR

COMMON/YSC2/JCEN,IPY,JP2,JPU, JUNF,JUNFO2,KXI,LAM,LPB, MU, NAME(8),
1 NCYC,NLC,NPS,NPT,NO,NQI,NQIB,NQT2,NSC,NUMIT,2ZO0RIG,0OM,OMCYL,PXCONV
2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZY0O,RIBAR,RIBJSB,
3 PREZYY,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQL, TUSI,NCQ, TNEG, TNEGSV, TUSV,TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPOT, TDRSAV,TK,TI, TURENG,EP1,SAV!,QLEVEL,TQ, 18T,
VV,XCONV, XLy XR,Y8, YCONV,YT,PTPOLD,DTSV,DTLAST,F1YBO,1YB0,YCNVLD,
XCNVLD,FIXRO,FIXL 0, IXRO,IXLO,I8VH,JSVH,QMN,BMX,WMAX, JNM, T2, TLIN,
ROMFXR,ROMFYY,ROMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV,IDTV
s JDTY, IDTC,JDTC,CIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM,I7G,JT6
s TMASSV, WMAXEF ,RMINEF,TSTRTD
COMMON/YSC2/22
COMMON/YSC4/1ITAB(ITABP)
COMMON/YSC4/ITAR(1B00D)
COMMON/YSCS/RESTRY,FILM,PAPER,IPD, IFD
wawses END COMDECK YAGSC emenw

DATA NE/OQ/

O JT =L

SET INITIAL SCM READ ADDRESS (BUFFER TKWO)

IJMSaISCe

SET NEXT LCM READ AND WRITE ADDRESSES,

1TV IS JP1«NGI OR THE LCM ADDRESS OF THE BEGINNING OF ROW JP2

1ECRmITY
IECWmITY

READ ROW JP2 INTO BUFFER TWO

CALL ECRO(CAASC(IJUMS),TECR,NQI, IDUM)
DECREMENT THE READ ADDRESS
1ECR=IECReND1?
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PREPARE TO READ IN ROW Jwi INTQ BUFFER ONE

TJ4 POINTS YO (IPY,Jw1) (THE END OF BUFFFR ONE)
CONTINUE

IJMcISC2»NQ

1JIMSey

IBUF TN THIS ROUTINE IS THE LAST BUFFER THAY WAS FILLED
IRUF=1

IJ=1JMeNQT (THME LAST CELL OF BUFFER TWO)

1JsTJMeNQT
1JPS8=18C2

CHECK TO SEE IF THE BOTTOM OF THE MESH HAS BEEN REACHED
IF{IECR,LT,D) GO YO 49

NO, GO AHEAD AND READ IN THE NEXT BUFFER

CALL ECRDCAASCC(IJMS),IECR,NGI, IDUM)

DECREMENT THE READ ADDRESS

IECR=IECReNG!
RETURN

BOTTOM OF THE MESH HAS BEEN REACHED, SEY A FLAG (1BUFs3),60
WRITE OUT ROW Js2,AND QUIY

IBUF=3
GG Y0 Se

KAARARRRRRRARRAAR RN R R R RN R R AR R R RRARRARANARNARANERARRNR AN AR AR AR AN AN R AN
ENTRY LQOGPD
RANAR AR R AR R RNAN R R RN AN RN R AN AR AR RN RANRARAR AN AARRARARRRAARARARREAN

ENTRY 70 CYCLE THROUGHM ONE MORE ROW OF THE MESH IN A DESCENDING
FASHION AS DESCRIBED ABOVE

WRITE QUT ROW J AND READ ROW Je2 INTO ITS BUFFER

CONTINUE
CALL ECWRC{AASC(IJPS),IECW,NQI, IDUM)

DECREMENY THE WRITE ADDRESS

JIECW=]ECWaNQI

SET UP THE POINTERS FOR THE NEXT READ DEPENDING ON WHICH BUFFER
18 Y0 BE FILLED, IF IBUF&3,0ONLY A RETYURN IS EXECUTED SINCE
THE MESH IS FINISHED,

GO TO (60,10,30),1BUF
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124 c
122 o PREPARE POINTERS TO FILL BUFFER TwO
123 c
124 6@ CONTINUE
125 1BUF =2
126 IJu]8Ce=NQ
127 I1JPS=l
128 IJMslJeNG]
129 1JM8slSC2
130 ¢
131 c GO DO THE ACTUAL READ
132 c
133 GO Y0 28
134 END
--.-.-'..--...",.'-.-',"’Q.---..--'""'10’..'9-.-.---','90'”.--.'!ngutngnnﬂq---.-'Q..
é SUBROUTINE TICBOX
c

3 c ROUTINE TO DRAW A BOX AROUND THE GRID AREA DISPLAYED

4 c AND LABEL THE AXES

S €

b c ORIGINALLY WRITTEN BY A A AMSDEN,LASL T=3

7 c MODIFIED AND DOCUMENTED BY J L, ,NORTON,LASL T=»3,1975

8 c

9 " wevew BEGIN COMDECK PARAM wovew

10 COMMON/PCOM/NSCPi.ITABP,!YABXP.ITABYP,!PFB,NP!,NPZ,NLCPI,NLCPZ,
11 { NLCP3,NLCPU, IFLMSZ

{12 * evveen END COMDECK PARAM cneve

13 » wveseow BEGIN COMDECK YAQSC eveovre

14 LOGICAL RESTRT,FILM,PAPER, TURB

15 REAL LAM, MU

16 c COMMON/YSC1/AASC(NSCPI)

17 COMMON/YSC1/AASC(9600)

18 COMMON/YSC2/AAC1),ANC,AB,ABFAC,ABM,B0,COLAMY,CYL,O0R,DT,DTC,DTFAC,
19 { DTOC1@),D0T0C(12),DT02,0T08,DTPOS,DTV,DZ,EM18,EPS,FIPXL,FIPXR,

20 2 FIPYB,FIPYT:FIXL,FIXR,FIYB'FIVToFREZXR,GR.GRDVEL,GZ,GZP.X;IBAR'
21 S IDTO0,1J,1J0M,1JP, 1ML, IPXL, IPXR, IPYB,IPYT,IP{,IP2,18C2,18C3,1TV,
22 4 TUNF,IXL,IXR,IYB,1YT,J,JBAR

23 COMMON/YSC2/JCEN, JP1,JP2,JP4, JUNF,JUNFO2,KXT,LAM,LPB, MU, NAME(8),
24 1 NCYCQNLC,NPS,NPT,NQ.NGI,NQIB,NQIalNSC'NUMIT'ZURIG'OM,OMCYL'PXCONV
2% 2 ,PXL,PXR,PYB;PYCONV,PYY.RDY,REZRON,REZS!E,REZYUIR!BAR.RIBJB;

eb 3 FRE2YT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, TWFIN

27 COMMON/YSCR2/TURI, TUSI,NCO, TNEG, TNEGSV, TUSV, YURB,PYOP,PRITE,PBOTHN,
28 1 ILNG,NILNG,TPS3,TUPOTY, TDGSAV,TK,T1,TURENG,EP1,8AV1,QLEVEL,TQ, 18T,
29 F-] VV.XCONV,XL,XR,VE,YCONV'YT'PTPOLDoDTSV'DTLAST,’IVBG'IYBU'YCNVLD,
30 3 XCNVLD,FIXRO.FIXLO,IXRO.!XLO,ISVN,JSVW.QMN,QMX,HMAX,JNM,TZ,TLIM.
3 4 ROMFXR,ROMFYY,ROMFYB, JDUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTCSAV,IDTV
32 s ,JDYV,IDTC,JDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM,JTM,ITG,JT6
33 6 ,TMASSY,WMAXEF,RMINEF, T8TRTD

34 COMMON/YSCR2/22

3S c COMMON/YSCU4/ITAB(ITABP)

36 COMMON/YSCU/1TAB(1000)
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COMMON/YSCS/RESTRT,FILM,PAPER,IPD,IFD

eewwae END COMDECK YAQSC eveow
seews BEGIN COMDECK PCALL meowe
COMMON/PCALLC/XCONVP, YCONVP,YUP, YL B
weewe END COMDECK PCALL Lbababadd

COMMQON/NCODEC/ IMSIGN, XMAN, TESIGN, IEXP
DATA BCD/iH /

DRAW THE PLOY FRAME

CALL DRVOIXL,IYT,IXR,1IYT)
CALL DRV(IXR,1YT,IXR,1Y¥B)
CALL DRV(IXR,1YB,IXL,1Y8B)
CALL DRVUIXL,1YB,IXLs1YT)

IX2,IX3,1Y2,AND IY3 ARE THE RASTER COORDINATES OF THE ENDS OF
THE TIC MARKS YO BE DRAWN ON THE PLOTYING RECTANGLE

Ix2sIx{+8
IX3zIXRed
IY2a1YBe8
Iy3eIYT+8

ESTABLISH TOP AND BOTTOM FOR PLOT INCREMENTS, ROUND TOP AND
BOTTOM GRID VALUES TO THE NEAREST POWER OF 1@, (YUPI,YLBI),

IXX8ALOG1ACYUP)
OTICs{@, xxIXX

DETERMINE THE Y EXTREMA TO USE TO SET DYIC,THE TYIC INCREMENT,
THE Y MINTMUM,YLBI,IS SET SUCH THAT IT IS LESS THAN YLB
AND EQUAL TO AN INTEGRAL MULTIPLE QF THE POWER OF TEN
NEARESY YO BUT LESS THAN YUP, THE Y MAXIMUM,YUPI,IS
DETERMINED SIMILARLY BUT SO THAT IT IS GREATER THAN YUP,

ASSUME THAT viB 18 ,GE,Q

Y_LB120,

IF(DTIC,GE,YLB)Y GO YO 20

DO 19 1s4,9

YLBlsYLBI+DTIC

IFCYLBI LT, YLB) GO T0 10

YLBI=zYLBI=DTIC

G0 10 20

CONTINUE

Call UNCLEC(1,6HTICBOX,24,24HCOULD NOT DEYERMINE YLBI)
CONTINUE

YUPI=DTIC

DO 39 1=2,10

YIPIaYURLI+DTIC

IF(YUPI,GE,YUP) 6D T0 40

CONTINUE

CALL UNCLEC(C1,6MTICBOX,24,24HCOULD NOT DETERMINE YUPI)
CONTINUE

BOUNDS ESTABLISMED, DETERMINE THE LABELLING INCREMENY BASED
ON 18 INCREMENTS,
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9% DTICH(YUPTwYLBI) W,

96 S0 CONTINUE

97 c

98 C COMPUTE HOW MANY TiCS WILL BE DRAWN
99 ¢

100 ITIC=0

104 YTICTsY. B!

102 6@ CONTINUE

123 IF(YTICT,GE,YLBY GO YO 70O

1a4 YTICTRYTICT+OTIC

10S GO TO 60

106 78 CONTINUE

107 YLBIaYTICT=OTIC

108 8@ CONYINUE

1069 IF(YTICT.GE,YUP) GO TO 99

110 ITICRITICe!

111 YTICTsYTICY+DTIC

112 GO0 TO 89

113 9@ CONTINUE

114 ¢
115$ ¢ MUSTY BE AT LEAST 6 TICS DR DTYIC WILL BE REDUCED
116 ¢

117 IF(ITIC,GE.6) GO YO 1@0

118 DT1¢saDTIC/2,

119 GO T0 %@

129 100 CONTINUE

1214 c

122 c YTIC 18 THE Y«COORDINATE OF THE LABEL
123 c

124 YTIC=YLBI

125 118 CONTINUE

126 IF(YTIC,GE,YLBY GO TO 2@

127 YTIC=YTIC+DTIC

128 GO Y0 110@

129 C

1309 ¢ COMPUTE RASTER COORDINATE FOR YTIC
131 c

132 120 CONTINUE

133 IYISFIYBe¢(YTICeYLB)*YCONVP

134 c

13% ¢ IF THIS LABEL WOULD PUT US OUTSIDE OF THE GRID,CONSIDER THE
136 c Y=LABELLING FINISHED

137 c

{138 IFCIYL,LT,IYTY GO TO 210

139 C

140 C DRAW TICS ON THE LEFY AND RIGMT SIDES OF THE FRAME
141 c

142 CALL DRV(OIXL,IYY,IX2,1Y1)
143 CALL DRV(IX3,IY1,IXR,1IY1)

144 ¢
148 c PREPARE AND OUTPUY TKE LABEL ITSELF
146 c

147 IMSIGNs1H

148 IF(YT1C,67.8,) GO TO 142

149 IF(YTIC,LT,B,) GO YO 13@

150 IMSIGN=22HA,
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151
152
153
154
155
136
157
158
139
160
161
162
163
164
165
166
167
168
169
179
174
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
208
201
202
203
204
205
206
207

(s Xa¥al

00 (s XeXe]

130

140
150

160

170

180

190
209

210

220

CALL NCODE(B,6H(6XA2),IMSIGN,{,BCD)
GO YO 2080

CONTINUE

XL, OGeALDGIB(ABS(YTIC))
IMSIGNE1He

GO Y0 k0

CONTINUE
XL.0G=ALOGIBLYTIC)
CONTINUE

IEXPaXLOG
XMANgXLOGeFLOAT(TEXP)

IF (XMAN,GE,8,) GO TO 168
XMANEXMANe 1,

IEXPalEXPw]

CONTINUE
XMAN® 1 , 000001« XMAN
IF(XMAN,LT,1,) GO TO 170
XMANZXMANe],

IEXP2IEXPe1

CONTY INUE

XMANEZ 10, # *XMAN
JESIGN31He

IF(IEXP,GE,2) Gu YO 18@
JEXPE= JEXP

IESIGN3{He

CONTINUE

IF(IEXP,GEL30) GO TO 1990
CALL NCODE(8, I TH(IXAL,FU,2/A1,11),IMB8IGN,4,BC(D)
GO TO 200

CONTINUE

CALL NCODE(B,1SH(AL,Fu,2,A1,12),IM3]IGN,4,8CD)
CONTINUE

CALL TSP(3,1Y1,8,BCD)

INCREMENY THE TIC VALUE AND PROCEED

YTICmYTIC4DTIC
GO T0 120

SAME PROCEDURE AS FOR YeAXIS
CONTYINUE
USE THE SAME LABELLING INCREMENY FOR THE XeAX1S

XtICsa,

CONTINUE
IX{aFIXL4(XTICaX ) =XCONVP
IF(IX1,6T,IXR) RETURN
CALL DRV(IX1,1YB,IX1.]Y2)
CALL DRVCEIX1,IY3,IX{,IYT)
JRITERIYB+9

IRITERIX1e29

IMSIGN®LH

IFP{XT1C,GY,3,) GO TO 24P
IF(XTIC,LY,8,) GO YO 238
IMSIGNs2HO,
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208 CALL NCODE(8,9H(3IXA2,3X),IMSIGN,{,BCD)

209 GO T0 300
21@ 230 CONTINUE
211 XLOG=ALOGLACARS(XTIC))
212 IMSIGNE{ Ha
213 GO T0 2%9
214 248 CONYINUE
215 XLOGsALOGIA(XTIC)
216 250 CONTINUE
217 IEXPaXLOG
218 XMANEXLOGeFLOAT(IEXP)
219 IF(XMAN,GE,Q,) GO TO 260
229 XMANBXMANS L,
221 1EXPa1EXPe]
222 269 CONTINUE
223 XMANS Y ,000001 xXMAN
224 IF(XMAN,LT,1,) GO TO 278
225% XMANGXMAN®Y
226 IEXP=IEXP+1
227 270 CONTINUE
228 XMANZ{ @ #xXMAN
229 IFESIGNRIHe
230 IF(IEXP,GE,. ) GO TO 280
Q3! IEXPme IEXP
232 IESIGN={He
233 280 CONTINUE
234 IF(IEXP,GE,12) GO TO 290
235 CALL NCODE(B, {7H(IXAL,FU,2,A1,11),IMSIGN,4,B8CD)
236 GO TO 380
2317 29@ CONTINUE
238 CALL NCODE(8,1SH(AY,FU,2,A1,12),IM8IGN,4,BCD)
239 308 CONTINUE
24a CALL TSP(IRITE,JRITE,8,RCD)
241t XTICaXTIC+DTIC
242 GO TO 228
243 END
1 SUBROUTINE TRBCUR
2 c
3 c ROUTINE TO CALCULATE TURBULENCE CORRECYIONS
4 c
s c ORIGINALLY WRITTEN BY HANS RUPPEL,LASL Te3}
6 c MODIFIED BY J,L NORTON,LASL Te},1975
7 o
8 * nenne BEGIN COMDECK PARAM vowae
9 COMMON/PCOM/NSCP1,1TABP, ITABXP, ITABYP, IPFB,NP{,NP2,NLCP1,NLCP2,
19 { NLCP3,NLCP4, IFLMSZ
11 ¥ swwee END COMDECK PARAM maeey
12 * emwen BEGIN COMDECK YSTORE novve
13 * mmwee BEGIN COMDECK YAQDIM evere
14 DIMENSION X(1),XPARCE),RC1),YPARCI), Y (1), MPARCL),UCL),UG(L),DELSM(
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15
16
184
18
19
20
21
22
23
24
a2s
26
27
28
29

31
32
33
34
35
36
37
38
19
40
41

43
44
4s
46
47
u8
49
50
51
s2
53
sS4
55
56
57
58
%9
60
61
62
63
64

66
67
68
69
70
71

[ XV IRV N VI

1
2
3
4

{
2
3

- VI V. B\ VR

O DA UL WA~ -

YsRO(1),SIECL), MP(1),RMP(1),RCIQ(S),ECL),ETIL(1),RVOL
1), VPCL),PCE),PLEL),UPCLY,UTILC(L),ULCL),COC1),VTIL(Y)
Y AVXSV(L),AVYSVIL1),DLSROIC1),DLSROG(1),CAPGAM(L),TUB
1),TUSC1),GRROR(1),GRR0OZ(1),6GRROP(1),TUGVEC(1),MTILCY),
CONCCI)oCTEMP (1), ANCUCI),ANCV(1),6RSVLL1),GZSV(1),XI3KL1),X4K(1),
YE3KCL) o ¥Y2UK(1), XRIZKL1)( XR2UK(1)oDKLSM(1),AREAC(L)
ewwne END COMDECK YAQGDIM csowne
wuwww BEGIN COMDECK YAQSC vosnm
LOGICAL RESTRT,FILM,PAPER,TURSB
REAL LAM, MUY
COMMON/YSC1/AASC(NSCPY)
COMMON/YSC1/AASC(9600)
COQMMON/YSC2/7AA(1),ANC, AR, ADFAC,AQM,BA,COLAMU,CYL,0R,DT,DTC,DTFAC,
DTO(10),DT0C(12),DY02,DT0R,DTPOS,DTV,DZ,EM10,EPS,FIPXL,FIPXR,
F1PYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,GZP,1,1BAR,
1070, 1J, 1IM, 2 JP, IML, IPXL, IPXR, IPYB, IPYT,IP1,1P2,18C2,1SC3,1ITV,
TUNF, IXL,IXR,IYR,IYT,J, JBAR
COMMON/YSC2/JCEN,JP3,JP2, JPU, JUNF,JUNPOR,KXT,AM,| PB, MU, NAME(B),
NCYC,NLC,NPS,NPT,NG,NQTI,NQIB,NR12,NSC,NUMIT,ZORIG,0OM,OMCYL,PXCONV
+PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYB,RIBAR,R]IBJE,
FREZYT,FREZYB,ROMFRs T, THIRD,NCLST,TOUT, THFIN
COMMON/YSC2/TUBY, TUST,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
IUNG, NILNG,TP3, TUPOT, TOQSAV, TK, TI, TUQENG,EP{,SAV],QLEVEL, TR, IS8T,
VV,XCONV, XL, XR,Y¥B,YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO, IYBQ,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO, IXLO, ISVW,JSVW,QMN, GMX, WMAX, JNM, T2, TLIM,
ROMEXR,ROMFYT,ROMFYB, JDUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTCSAV, IDTYV
s JDIV,IDYC,JDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITMy JTM,ITG,JTG
» TMASSV, WMAXEF,RMINEF, TSTRTD
COMMON/ZYSC2/22
COMMON/YSCU/ITAB(ITABP)
COMMON/YSCU/1ITAB(100R)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
wewow END COMDECK YAQRSC ceane
eewny BEGIN COMDECK YAQEQ weenae
EQUIVALENCECAASCCL) /XoXPAR), (AASC(2) Ry YPAR) ; (AASC(3),Y,MPAR),
AASC(4),U), CAASCLS) V), CAASC(6),RO), (AASC(T7),DELSM,RCSG, MP), (AASC
(8),E,ETIL,AREA, XR13K),
CAASC(15),SIE), (AASC(16),PM3,DKLSM,RMP), (AASC(S
YsRVOL), CAASC(1@),M)RM,VP), (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL PMX,PUY, CAASCCI3),VTIL,VL,PMY,PV), (AASC(18),Q,CQ,ROL), (AASC(1Y
Y»CAPGAM,UG), (AASC(18),TUR), (AASC(19),SIG), (AASC(28),TUS), (AASC(
21),GRROR), (AASC(22),GRR0OZ), (AASC(23),DLSROL,Y13K), (AASC(24),GZSV
Y» (AASC(25),DLSR0OQ,VG), (AASC(26),GREV)Y, (AASC(27),GRROP, TUGVEC,
Y24K), CAASC(28),MTIL), (AASC(29),CONCY, (AASC(3d),CTEMP,XR24K), (
AASC(31),ANCU), CAASC(32),ANCY), (AASC(33),AVXSV,X13K),(AASC(34),
AVYSV,X24K)
REAL M,MP,MPAR,MTIL
mewwe END COMDECK YAQREQ LLLA L]
wewwaw END COMBECK YSTORE wawes
CaLL START
Do 29 J=2,JP1
00 1@ 12f,IBAR
IPJPs1JP+NO
IPJalJeNQ
IMJalJeNQ
X1z=X(1IPJ)
Yi=zY(IPJ)

Fa S A R

’
A
(
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226

X2sX(1PJP)

Y2aY(IPJP)

X3ax(1JP)

Y3IsyY(1JP)

XumX(1d)

Yaay(lJd)

Y2lay2mYl

Y32eyY3=Y2

Y4lsYdwY3

Y{daYimYd

X12nXieX2

X23aX2mX3

X34zXIe X4

XgiaXywXy

AVXSY(IJ)=, 250 (X14X2¢X3+X4)

AVYSV(IJYI®, 25%(Y1+Y2¢Y3+Y4)

R128R(IRJI+R(IPJIP)

R23sR(IJPISR(IPJP)

RIYsREIJPI+R(II)

R41sRIIJIGRLIPY)

CaCONC(IJ)

SN=SIG(IJ)

RC=RO(1J)

RCOaRC2TUGC L))

RCSERCASTIE(CTIJ)

ACWAREA(I))

TF(T.EQ, 1) IMJUs!)

IF(1,EQ,IBAR) IPJxIJ

IF(J.EG,R) IJNm:1J

IF(JLEQ,JPY) IJPalJd

Z1gRI2A (Y21 #xx24X120%2) % (SIGCIPJI+SNY/CAREA(IPJ)+AC)
Z2=mR2JIALYR24424 X232 22) & (SIG(IJP)I+SNYI/Z(AREA(IJPI+AC)
Z33RIGNCYLZIwa24X34x42)2(SIGCIMII*IN)/CAREA(CIMI)+AC)
ZUSRYUIN(YIUex2e XU InN2) R (SIGCIJIJMISSNY/CAREA(IJIM)YSAC)
CTEMPCIJ)IaA,5¢((CONCC(IPJ)@C) 2214 (CONCCIJIP)=C)%Z2+4(CONC(IMI)=C) 223+
{ (CONCCIJMImCInZU)

DLSROI(IJ)=A,

DLSROQ(1J)=a,

Ri=ROCIPJ)

R28RO(IJP)

R3IZRO(IMJI)

R4sROCIIM)

ROL(1J)=2@ 5+« ((R1wRCINZI+(R2eRCI* 224+ (RIWRCIA2I+(RU~RCIRZYU)
OLSROG(IJIE, S+ ((R{*TUQ(IPJ)nRCAY*Z{+(R2#TUG(IJPIwRLAIXZ2+(RIATUQ(
{ IMJ)=RCO)*Z3+(RUFTURCIJIMImRCR)IAZY)

DLSROICIJ)IBB ,S*((RIASIE(IPIIWRCS)#Z1+(R2#SIE(TJPI®RCS)I#Z2+ (RINSIE(
{ ITMJ)=RCSI®2I+(RUXSTIE(IIM)IWRCSINZY)

1JalJsNQ

1JMa T IMeNG

1JP=TJP+NG

CONTINUE

CALL LoOoP

CONTINUE

CaLl DONE

CaLlL START

DO 8@ J=2,JP1

DO 7@ I=1,1BAR



129
139
13¢
132
133
134
135
136
137
138
139
140
144
{42
14%
144
148
146
147
148
149
150
151
152
153
154
188
1%6
157
158
159
168
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
189
181
182
183
184
185

3o

49

50

60

79
80

IPpJalJeNG

IMJzIJ=NQ

X{mAVXBV(IPJ)

X2BAVXSV(IJP)

X3IBAVXSV(IMJ)

XUaAVXSV(IJIM)

Y{sAVYSV(IPJ)

Y2=AVYSV(IJP)

YIRWAVYSV(IMS)

Y4SAVYSV(IJM)

PtsP(IPJ)

P2sP(1JP)

P3P (IMJ])

PasP (IJM)

RO{aROCIRIY

RO23ROCIJP)

RO3SROCIMS)

RQO42RO(TIJM)

IFCI.NE,1) GO TO 38

X33eX{

Y3=avy

P3ePy

RO33ROY¢

IFtJ,NEL2) GO T0O 4@

Xqaxe

Y§izeY2

Pusp2

RO4=RO2

IF(1,NE,IBAR) GO YO SO
Xi1zeX3

YimY3

Piap}

ROi=R0O3

IP(J.NEL,JPL) GO TO 60

X2s¥X4

YoseYd

P2aP4

RO2aR0O4

CONT INUE

RAZY ,/7((XiwX3)a(Y2uYU)a(X2uX4)x(YimwY3))
Y31a(Y3nY1)aRA
Y42u(Yl4=Y2)2RA
X13g(Xi=X3)«RA
X2dm(X2eXU)uRA
DPORa(P2ePU)*xY314(P3mP1)nYy
DPDZ=(P2«P4)xX13¢(PIwP{)nx24
ORODR=(RO2=RQO4)I*Y3I1+(ROT=RO)*YYR2
DRODZw(RO2eROUIXX 13+ (ROZeRO()IxX24
GRROP(IJ)ZDRODR*DPDR+DRODZ#DPD2
GRROR(I1J)=DRODR
GRROZ(1J)=2DRODZ

1Js1PJ

IJM= 1 JMeNO

IJP=IJP+NQ

CONT INUE

CALL LOOP

CONTINUE
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228

186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
28e
ey
204
285
206
207
208
2a9
21@
211
212
213
214
21s
216
217
218
219
228
221
222
223
224
22%
226
2217
228
229
232
231
232
233
234
235
236
237
2%8
239
249
2ut
242

90

100

110
120

CALL DONE

CALL START

CALL LoOoOP

DO 2@ J=3,JP}

DO 110 I=y,IBAR

IMJs1JeNQ

IMIMaIJMeNQ

IFCI,EQ, 1} IMI=IJ

IF(1,EQ,1) IMIMeIJM
S1Ja0,2Sx(§1GCIJI+SIGCIMII+SIGCINIMIFSIG(IIM))
VVAs@,25« (1 ,/RVOL(IJ) 41, /RVOLCIMII#L,/RVOL(IMIM)+L /RVOLCIJIM) I wRM(
1 IJ)

X{sAVXSV(IJIM)

X2BAVXSV(I)

X3IBAVYXSVIIMY)

X4sAVXSV(IMIM)Y

YISAVYSV{IJM)

Y2=AVYSV(LJ)

Y3zAVYSV{IMJ)

YUmAVYSV(IMJM)

IFCI.NEL1) GO TO 9@

X3zaX2

X¢zwXy

Y3syY2

Yymyy

CONTINUE

RXXARY o/ ((X1mX3)n(Y2uYy4)+(X2eXQ)H{Y3wY]))
XXAZ((RO(CIJMI@ROCIMII I (Y2nYU)+(ROCIJIWRO(IMIMIIN(Y3mY 1)) ARXXARSIJ
YYAR((ROCIJ)ImROCIMIMIIN(X1wX3)4(RO(IMI)ROCIIM)IX(X2wXU) I ARXXARSTJ
XXARXXAXVVA

YYArYYARYVA

IF(NCYC,EQ,NCQ+1)Y GO TO 173
UTILCIJIBUTIL(TI)e¢XXAGRSV (L)
VITL(IJ)®VTIL(IJY+YYARGZSV(IJ)
CONTINUF

GRSV (TIJ)=XXA

6G28Vv(1J)avyya

TJa1J+NQ

TJIMRIJMeNR

CONTINUE

CALL LooP

CONTINUE

CALL DONE

CALL START

D0 {40 Jm2,JP{

DO 132 1=4,IBAR

1PJzIJ+NG

IPJPslJP+NO

$1J=SIGCIJ)

DALF= ,25%DT#S1J
X13aX(JPJ)eX(1JP)

X24eX (IPJPYmX (1)
Y13zY(IPJ)eY(IJP)
Y24sY(IPJP)eY(1J)
UL3sUCIPJIeUCTIJIP)
U24sUCIPJP)«UCTY)
Vi3=sv(IPJ)+V(IJP)



243 V24rV(IPJP)+V(LJ)

244 RISECR(IPJISRCIIPIIDALF

248 R2URCRCIPJIP)ISR(IJYIADALF

246 Z2ZeGRROZ(IS)

247 IR=2GRRORCIJ)

248 H1330,5«(U1%¢7Z+V134ZR)

249 H2Us0 S (U24wZ2+V2UkZR)

2502 Hia(H242Y24eV24x22%X24)xR24

251 H23(oHI3AY {34V 1IaZZaX13INRLT

252 H3Z(mH24*xX24+U2UnZRAY24)*xR24U

253 Hys(Hi32X13aU]3nZR#Y13)xR13

254 UTILCIPI)aUTILCIPS)eHIRRM(IPY)

2s% UTILCIPIPIRUTIL(IPIP)=HURRM(IPJP)

256 UTIL(IIP)=UTIL(IJPY+HIRRM(IJP)

257 UTILCIJI=UTIL(TJ)+HUARMCIY)

258 VIILCIJISVTIL(IJ)Y+H2aRM (1)

259 VIIL(IJPYSVTIL(IJP) ¢HIxRM(IJP)

260 VITL(IPJIBVTILCIPI)eHIARM(IPJ)

264 VIILCIPIR)I=VYIL(IPJIP)eH24RM(IPJP)

262 c cenknkk TURBULENCE ENERGY EQUATIONMX kA xww

263 RIJ=RO(IJ)

264 RECRHO=®],/R1J

265 D=sDELSM(IJ)

266 XPRim2,#STJ/(TUS(IJ)»x2xQLEVEL)

267 TUGCIJ)mRIJwTUG(IJI)#DT#(SIJN(CAPGAMCIJI*RIJnGRROP(IJ)ARECRHO) +
268 1 DLSROG(IJI«RVOL(IJ))

269 TUBCIJ)=(TURCTIJI)«TWTHRDADADSTIJaRIJADT)/((1,¢(XPRISTWTHRD#D)IWDT)*
274 1t RIJY

2711 IF(TURCTIJ) ZLT,08,) TNEGBYNEGeTUR(CIJI®RIJ/RVOL(IV)
272 IF(TUB(TI) LT,0,) TUG(TIJ)20Q,

2713 ¢t raxaaa INTERNAL ENERGY EQUATION®awann

274 SIE(IJ)SIECIV)+DTA(DLSROTJ(IJYSRVOL(IJ)2RECRHOCXPRE2TUR(IY))
275 IJmIJeNQ

276 IJIMalJMeNG

217 1JPx1JP+NQ

278 138 CONTINUE

279 CALL LOOP

280 149 CONTINUE

281 CALL OONE

282 RETURN

2813 END

hiab Al A Ll LA bl Ll l A Al Al d A dd A d AL L ALl d 4 1L A 2T I LR R Y XYYy Y )

SUBROUTINE TRBERF

ROUTINE TO CALCULAYE THE ERROR FUNCTION VALUES YO BE USED
FOR INTERPOLATION TD COMPUTE THE PARTICLE TURBULENT
DIFFUSTON MOTION

WRITTEN BY J,L,NORTON,|ASL Te3,197S

DN NS AN -
TPOOTOTOOOD

ewewon BEGIN COMDECK TYRBOIF LA AL L]
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19

12
13
14
15
16
17
18
19
20
21
ee
23
24
25
26
27
28
29
30
3
32
33
34
35
36
37
38
39
40
41

43
44

46
47
us
49
5@
51
$2
53
54
58
56
S7
58

oM (s Xx N3l s NsNe X IF 4

10

COMMON/CTDIF/ERFV(R1),NERFV,DXEF

wewww END COMDECK TRBDIF enene

eww== BEGIN COMDECK YAQSC Lhdd ]

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM,MU

COMMON/YSC{/AASC(NSCPY)

COMMON/YSC1/7AASC(9600)

COMMON/YSC2/AA(1),ANC,AQ, AGFAC,AOM,B2,COLAMY,CYL,DR,DT,DTC,DTFAC,
{ bYOC12),DTOCC(10),DT02,DT08,DYPOS,DTV,02,EM18,ERPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,GZP,1,1BAR,
3 IDYO,IJo1JIM, IJP, 1M, IPXL, IPXR,IPYB, IPYT,IPt,1P2,18C2,ISC3, 1TV,
4 TUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN,JPY,JP2,JP4, JUNF,JUNFO2,KXT, LAM,LPB, MU, NAME(B),
{ NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NQI2,NSC,NUMIT,ZORIG,O0M, OMCYL,PXCONV
2 JPXL,PXR,PYB,PYCONV,PYY,RDT,REZRON,REZSIE,REZYQ,RIBAR,RIBJB,
3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, TWPIN
COMMON/YSC2/TUQI, TUSI,NCQ, TNEG, TNEGSV,TUSYV,TURB,PTOP,PRITE,PROTM,
ILNG,NILNG,TP3, TURPOT, TDOSAV,TK,TI, TUQRENG,EP{,$AV1,QLEVEL,TQ, ]8T,
VV, XCONV, XL, XR,YB,YCONV,YT,PTPOLD,DTSY,DTLAST,FIYBO,IYBO, YCNVLD,
XCNYLO,FIXRO,FIXLO, IXRO, IXLO, I8VYW, JSVW,QMN, OMX, WMAX, INM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHMRD, TE,DYR, TMASS,DTVSAV,DTC8AV, IDTV
s JOTV, IDTC,JDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX , TGMX, ITM,JTM,1TG,JYG
s TMASSV,WMAXEF,RMINEF,TSTRTD
COMMON/YSC2/22
COMMON/YSCU/ITABCITABP)
COMMON/ZYSCU4/1ITAB(1000)
COMMON/YSCS/RESTRY,FILM,PAPER, IPD,IFD
sewew END COMDECK YAQSC woasww
FIRST,INITIALIZE THE VARIOUS PARAMETERS

[ RV, IV R, VIR

NERFV IS THE NO, OF VALUES OF ERF IN THE INTERPOLATION TABLES
NERFVm21

DXEF s THE SPACING IN X BETWEEN THE ERF(X) TABLE ENTRIES
DXEPBWMAXEF/FLOAT(NERPV={)

COMPUTE THE TABLE VALUES

XEFmswDXEF
Do 10 Is1,NERFV
XEF=XEF+DXEF
ERFV(I)®ERF (XEF)
CONTINUE
IF(ERFV(NERFV) LE,@,) CALL UNCLE(4,6HTRBERF, 26,
i 26HERRORS IN CALCULATING ERFV)
RETURN
END

LA LA LD L LA A g A AL Ll I L R LAl Il EL A Al A AL L Ll LIl Y LRI R Y R Y P Y I
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VOO NTE BV

OO0 IOD

» »

1a
20
3o
ue

14

ERROR PROCESSING ROUTINE
ISFLAG TYPE OF CALL

{1 » FATAL ERROR,DUMP ARRAYS (NOT IMPLEMENTED)
2 = NORMAL EXIT

3 = DUMP ARRAYS AND RETURN (NOT IMPLEMENTED)
4 = FATAL ERROR,NQ DUMP

RNAME NAME OF CALLING ROUTINE

NCHAR NQ, OF CHARACTERS IN ERROR MESSAGE

CHAR » ERROR MESSAGE

WRITTEN BY J,L,NORTON,_ASL Tw3,1974

wawes BEGIN COMDECK PARAM romre
COMMON/PCOM/NSCP1, ITABP, ITABXP, ITABYP, IPFB,NPY,NP2,NLCP1,NLCP2,
1 NLCP3,NLCPA4, IFLMSZ
L A A1 ] END COMDECK PAR‘M eweew
vegpown BEG!N COMDECK YAQSC aeeswew
LOGICAL RESTRY,FI|.M,PAPER, TURB
REAL LAM, MU
COMMON/YSC1/7AASC(NSCPY)
COMMON/YSC1/AASC(9600)
COMMON/YSC2/AAL1),ANC,AB,AQFAC,AQM,B0,C0LAMU,CYL,DR,DT,DTC,DTFAC,
1 DTOCY@),DTOCC1M),DTO2,DT08,DTPOS,DYV,DZ,EMLE@,EPS,PIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,G2ZP,I,1BAR,
3 IDTO,1J, T JMIJP, IML,IPXL, IPXR, IPYB, IPYT,IPt,IP2,1S8C2,1SC3,1ITV,
4 IUNF,IXL,IXR,1YB,IYT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2, JPU, JUNF, JUNFOQ,KX],LAM,LPB,MU,NAME(8),
1 NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NQI2,)NSC,NUMIT,ZORIG,0OM,0MCYL,PXCONV
2 JPXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYB,RIBAR,RIBJB,
3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLBT,TOUT, THFIN
COMMON/YSC2/TURI, TUST,NCA, TNEG, TNEGSY, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG.NILNG.TPS;YUPOT'TDQSAV,TK'TI,YUUENG;EPI,S‘VIaQLEVELaTQ'ISY,
VV,XCONV, XL, XR,YB, YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,1YBO, YCNVLD,
XCNVLD, FIXRO,FIXLO, IXRO) IXLO) ISVN,JSVI, QMN,QMX, WMAX, JNM, T2, TLIN,
ROMFXR,ROMFYT,RQOMFYB, JDUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTCSAV,IDTV
s JDTV, IDTC,JOTC,CIRC, TIS,POTE, UMDM, VMOM, TMAX, TGMX, ITM, JTM, I7G,JYG
s TMASSV,WMAXEF ,RMINEF, TSTRTD
COMMON/YSC2/22
COMMON/YSCU/ITAB(ITABP)
COMMON/YSCU4/ITAR(1000)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
vwena END COMDECK YAQSC wowew
ODIMENSION CHAR(1)
DATA TP/B,/
DN {@ IPX=e6,IFD,6
WRITE(IPX, 14N)
GO T0 (60,20,40,60),ISFLAG
CONTINUE
DO 30 IPXs6,1FD,6
WRITECIPX,15@)
GO Y0 80
CONTINUE
DO 58 IPX=z6,IFD,6
WRITE(IPX,130)
60 70 8o

(o NV OF ¥ N4V R
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59 60 CONTINUE

60 DO 70 IPX=é6,1FD,6
61 7@ WRITE(IPX,110)
62 83 CONTINUE
63 NWDSENCHAR/18 |
64 IF (MODINCHAR,18) ,NE, @) NWDSmNWDS+!
65 DD 9@ IPXa6,1FD,6
66 WRITE(IPX,128) RNAME, (CHAR(II),IIs1,NWDS)
67 90 WRITE(IPX,140)
68 CALL SECOND(TP)
69 WRITE(S9,108) TP
7@ IF(ISFLAG,EQ,2) CALL EXIT
71 IF(ISFLAG,EQ,3) RETURN
72 CALL EXIT(2)
73 C
T4 100 FORMAT(1H ,2SHCODE TERMINATION AT CP a ,F10,4)
75 110 FORMAT(IH ,20HFATAL ERROR IN YAQUI)
76 120 FORMATCIH ,24HUNCLE CALLED BY ROUTINE ,A6,10X9A10)
77 130 FORMAT(IH ,16HSTART UNCLE DUMP)
78 140 FORMAT({H ,68(1Hm))
79 15@ FORMAT({H ,25HNORMAL EXIT THROUGH UNCLE)
80 END
LA L L LA XA L DL LY LA LLLALIE IR L i 1L T R A Xiid il i il il d d A2 A2 32 R A QA d 2 Q1A xR d A d i R dd .l 2]
1 SUBROUTINE VELPLT(VMAX, IFLAG)
e c
3 c ROUTINE TO DO VELOCITY PLOTS
4 c
5 c VMAX 18 THE MAXIMUM OF THE VELOCITY CURRENTLY BEING PLOTTED
[ c IN ANY ONE DIRECTION,
7 c IFLAG IS @ FOR FLUID VELOCITY PLOTS SCALED BY VMAX, IT IS | FQOR
8 c UNSCALED FLUJID VELOCITY PLOTS AND 2 FOR SCALED RELATIVE
9 c VELOCITY PLOTS,
10 c
11 c ORIGINALLY WRITTEN BY A A AMSDEN,LASL Te3
12 c MODIFIED AND OOCUMENTED BY J,L NORTON,LASL T=3,1975
13 c
{14 » woverw BEGIN COMDELK PARAM mewea
15 COMMON/PCOM/NSCPY, ITABP, ITABXP, ITABYP, IPFB, NP1, NP2,NLCPL,NLCP2,
16 { NLCP3,NLCPU4,IFLMSZ
17 * wwees END COMDECK PARAM mensew
18 * wevcan BFGIN COMDECK YSTORE romes
19 * evwwew BEGIN COMDECK YAQDIM remnw
29 DIMENSION X(1)eXPARC1),RC1),YPARC1),Y(1),MPAR(CL),UC1),UGCL1),DELSM(
21 1 1),V 1),VG(1),ROCL),SIECL),MP(1),RMP(1),RCSQ(L),EC1),ETIL(1),RVOL
22 2 (),MO1),RM(1),VP(1),PC1),PLCIISUPCL),UTILCL), ULCE),COLL), VTILLY)
23 3 4VLCL),ROLCII,AVXSV(1),AVYSV(1),DLSROIC1),DLSROQ(L),CAPGAM(1),TUQ
24 4 (13,SI1GC1),TUS(L1),GRROR(1),GRR0OZ(1),GRROPC1), TUQVEC(L),MTIL(1),
25 5 CONC(1),CTEMP(1),ANCUC1),ANCV(1),GRSV(1),6GZ8V(1),X13K(1),X24K(1),
26 6 YISKC1),Y24K(1),XRIBK(1),XR2U4K(1),DKLSM(1),AREA(Y)
27 * wewwe END COMDECK YAQDIM voeon
28 ¥ wewwn BEGIN COMDECK YAQSC ranan
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OO0 00

LOGICAL RESTRT,FILM,PAPER, TURS
REAL LAM, MU
CDOMMON/YSC1/AASC(NSCPY)
COMMON/YSC1/AASC(9600)
COMMON/YSC2/AA(1),ANC,AB, AQFAC,ADM,B2,COLAMY,CYL,DR,DT,DTC,DTFAC,
t DTO(109),DTOC(10),D102,DTN8,0TPNS,DTV,D2,EMI0,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,GZP,1,1BAR,
3 IDTO,1Js1JdM, 1JP, IML, IPXL,IPXR,IPYB, IPYT,IPY,IP2,18C2,18C3,1TV,
4 IUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2,JPd, JUNF,JUNFO2,KXT,LAM,LPB,MU,NAME(8),
{1 NCYC,NLC,NP8,NPT,NQ,NQI,NQIB,NOI2,NSC,NUMIT,Z0RIG,0M, OMCYL,PXCONYV
e +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,RtZSIF,REZYB,RIBAR,RIBJB,
3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQY, TUSI,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
f ILNG,NILNG,TP3,TUPOY,TDRSAV,TK,TI,TURENG,EPY,SAVY,RLEVEL,T0,18T,
2 VV,XCONV,XL,XR,YB,YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,IYBO, YCNVLD,
3 XCNVLD,FIXRO,FIXLO,IXRO,IXLO,ISVW,JSVW,QMN, QMX,WMAX, JNM, T2, TLIN,
4 ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAY,DTCSAY,1DTY
5 »JDTV,IDTC,JDTC,CIRC, TIS,POTE,UMOM, YMOM, TMAX, TGMX, ITM, JTM, ITG,J TG
6 s TMASSV,WMAXEF,RMINEF,TSTRTD
COMMON/YSC2/22
COMMON/YSCU4/ITAB(ITABP)
COMMON/YSCU/ITAB(1003)
COMMON/YSCS/RESTRT,FILM,PAPER, 1PD, IFD
wmeaw END COMDECK YAQSC rwoay
ewean BEGIN COMDECK YAQEQ recen
EQUIVALENCECAASC(1),X, XPAR), (AASC(2),R,YPAR)Y, (AASC(3),Y,4PAR),(
AASCCH4),U), (AABCCS),V),(AASC(6),R0), (AASC(TY),DELSM,RCSA, MP), (AASC
(8),E,ETIL,AREA, XR13K),
(AASCC(15),81E),(AASC(16),PMQ,DKLSM,RMP), (AASC(9
JsRVOL), (AASC(1B)yM,RM, VP)Y, (AASC(11),P,PL,EP,UP), (AASCC12),UTIL,
UL,PMX,PU), (AASC(13),VTIL,VL,PMY,PV), (AASCC14),0,CQ,ROL)Y, (AASC(LY
Yo CAPGAM,UG) , (AASC(18),TUR) , (AASC(19),SIG), (AASC(2@),TUS)Y, CAASC(
21)4,GRROR), (AASC(22),GRR0Z), (AASC(23),0LSROTI,Y13K), CAASC(24),628Y
)5 (AASC(25),DLSROAB,VG), (AASC(26),GRSV), (AASC(27),GRROP, TUQVEG,
Y24K) ) CAASC(28),MTIL), (AASC(29),CONC), (AASC(32),CTEMP,XR24K),
AASC(31),ANCU), (AASC(32),ANCV), (AASC(33),AVXSV,X13K),(AASC(34),
AVYSY, X24K)
REAL M,MP,MPAR,MTIL
weewm END COMDECK YAQEQ wocen
vewew END COMDECK YSTORE owran
sewnw BEGIN COMDECK PCALL vmonn
COMMON/PCALLC/XCONVP, YCONVP, YUP,YLB
wemwme END COMDECK PCALL ewvew
DIMENSION ITITLE(S,3)
DIMENSION IJL2(5),1JL3(%)
EQUIVALENCECITITLECO),IIL2),CITITLECL1),1JLY)
DATA ITITLE/49HFLUID VELOCITY VECTORS SCALED TO MAXIMUM VELOCITY/
DATA TJL2/3{HUNSCALED FLUID VELOCITY VECTORS,{H /
DATA TJL3/3IGHVELOCITY OF GRID REL, 7O FLUID,
{ 20H SCALED YO MAX, VEL,./

- 0PNV B AN - -

SET UP THE VELOCITY VECTOR SCALING FACTOR,

Vv 18 ,9 TIMES AN AVERAGE DR, THIS IS USED TO SCALE THE LENGTM
OF THE VELOCITY VECYOR SO IT IS NOT LONGER THAN THE EXTENT
OF AN AVERAGE CELL,
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86 DROU=VYV/VMAX

87 c

88 ¢ SPACE FORWARD TO THE NEXT FILM FRAME

89 c

99 CALL ADV(Y1)

91 c

92 c LOOP OVER ALL REAL ZONES

93 c

94 CALL START

95 DO 2@ J=2,Jp2

96 DO 10 Iy, 1P}

97 IF(IFLAG,EQ,1) DROURB,SaVV/SQRT(UCIJI*#2+V(IJ)*n24ENID)
98 c

99 4 (IX1,1Y1) I8 THE LOCATION OF THE VERTEX,
100 c (1x2,1Y2) IS THE LOCATION OF THE END OF THE VELOCITY VECTOR,
101 C If EITHER ARE OUTSIDE OF THE PLOTTING RECTANGLE,SKIP THIS VERTEX,
102 c

103 IY1aFIYB+(Y(1J)eYLB)*#YCONVP

104 TFCIY1,GT,IYB,0R IY1,LT,IYT) GO TO 1@

105 IY23F1YB+(Y(I1J)+V(1J)#DROU=YLB) #YCONVP
106 IF(IY2,67,1YB,0R,IY2,LT,I¥YT) GO TO 10

107 IX1zFIXL4(XCIJ)wXL)#XCONVP

108 IF(IX1,6T,IXR) GO TO 1@

109 IX2eFIXL4(XCIJ)wXLeUCTI) *DROU) ¥XCONVP
110 IF(IX2,GT,IXR) GO TO 10

1114 4

112 c DRAW THE VECTOR

113 c

114 CALL DRV(IX1,1Y¥1,1X2,1Y2)

115 c

116 c PLOT A PLUS (4) AT THE VERTEX POSITION
117 ¢

118 CALL PLTCIX1,IY1,16)

119 18 1J=IJ+NQ

120 CALL LOOP

121 2@ CONTINUE

122 c

123 c LABEL THE PLOT WITH VMAX

124 ¢

125 CALL LINCNT(62)

126 IFLGP3IFLAG+!

127 WRITE(IFD,40) CITITLECI, IFLGP), I51,5),VMAX
128 WRITE(IFD,38) JNM,NAME,T,NCYC

129 RETURN

130 c

131 38 FORMAT(IH ,4XA1@,8A10,3X2HTR, 1PE13,5,1X6HCYCLER,I5)
13% 40 EORMAT(lH +SA18/18XSHVMAXE, 1PE12,5)

13 ND

’.’.---".--,-...-,'.."'".9..!Q...'Q--.Q.".-Q---.-'..!‘.!.-.'----.’-.UPE.QQU'UH--.Q--“.'

1 SUBROUTINE WIROW
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ROUTINE TO WRITE ROW J FROM SCM BUFFER ONE TO LCM

ORIGINALLY WRITTEN BY A, A, AMSDEN,LASL Tel
MODIFIED AND DOCUMENTED BY J,L NORTON,LASL T*3,1974

swwwe BEGIN COMDECK PARAM LT T
COMMON/PCOM/NSCP1,1TABP, ITABXP,ITABYP, IPFB,NP1,NP2,NLCP{,NLCP2,

{ NLCP3,NLCP4, IPLMS2Z

oscene END COMDECK PARAM LLY Y 1Y

vowse BEGIN COMDECK YAQSC noeye

LOGICAL RESTRY,FILM,PAPER, TURB

REAL {.AM,MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(96@0)
COMMON/YSC2/AAC1Y,ANC, AR, ABFAC,AGM,BB,COLAMU,CYL,DR,DT,0TC,DTFAC,
1 bTOC1®),DTOC(1R),DY02,DT08,DTPOS,DTV,DZ,EM18,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,62ZP,1,1IBAR,
3 IDTO, IS, TJM, TP, IML, IPXL, IPXR, IPYB, IPYT, IPy,1P2,1SC2,1SC3,1Ty,
4 IUNF, IXL,IXR,1YB,IYT,J,JBAR
COMMON/YSC2/JCEN,JP 1, JP2,JPU,; JUNF,JUNFO2,KXT,LAM,LPB, MU, NAME(8),
{ NCYC,NLC,NRS,NPT,NQ,NGI,NGIB,NQI2,NSC,NUMIT,ZO0RIG,OM,0MCYL ,PXCONY
2 »PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZ2YB,RIBAR,RIBJB,
3 FREZYT,FREZYBR,ROMFR, T, THIRD,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQL, TUST,NCQ, TNEG, TNEGSV, TUSY, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPOT,TNGIAV,TK, T, TUQENG,EP{,SAV1,GLEVEL,TQ,IST,
VV, XCONV, XL, XR,YB,YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,1YBO, YCNVLD,
XCNVLDsFIXRO,FIXLO, IXRO, IXLO,) ISVH,JSVIH,QMN, QMX, WMAX, JNM, T2, T INM,
ROMFXR,ROMFYY,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTY
¢+ JDTV,IDTC,JDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, I1TM, JTM, 1IT8,JTG
s TMASSV,, WMAXEF ,RMINEF,TSTRTD
COMMON/YSCR2/22
COMMON/YSCU4/ITAB(ITABP)
COMMON/YSC4/1ITAB(1080Q)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
eawee END COMDECK YAQSC Ladl 4 ]
DATA NE/sQ/

IEC3(Je1)xNGQI
CALL ECWRCAASC,IEC,NG1,1IDUM)
RETURN
END

SN WMN -

AL LA LA Al A AL AL A A A AL A LA lA LAl LAY I A Al Al ZAd AT Il LIS I ey

SO -30N & N

-

2 OO00CDON

SUBROUTINE vaAQul2
MATN ROUTINE FOR RUNNING CQDE RHYSICS

ORIGINALLY WRIYTEN BY A A, AMSDEN AND HANS RUPPEL,LASL Te3
MODIFIED AND DQCUMENTED BY J,L.NORTON,LASL Te3,1974

vewwe BEGIN COMDECK PARAM woeee

COMMON/PCOM/NSCPL,1TABP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
1 NLCP3,NLCP4, IFLMSZ
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1
12
13
14
195
16
17
18

2@
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
49
41
42
43
44
4%
46
47
48
49
50
-3
32
33
34
55
S6
57
EL
59
60
61
62
63
64
65
66
67

»

»

-

wesww END COMDECK PARAM wowewn

wwsew BEGIN COMDECK YSTORE senew

wowew BEGIN COMDECK YAQDIM assaw

DIMENSION X(1),XPARC1),R(1),YPAR(C1),Y(1),MPAR(:),UCL),UG(1),DELSM(
1IsVIEI3,VG(1) o ROCEIFSTECL) ) MP(1),RMP(1),RCSO(1),EC1),ETIL(1),RVOL
C1)oMEI),RMULY, VP, PCL)oPLCLY)UPCI) o UTILCI) ULCL) CRCY),VTIL(Y)
sVLCL),ROLCI),AVXSV(1),AVYSV(1),DLSROTI(1),0LSROB(1),CAPGAM(1),TUQ
(1),8IG(1),TUS(1),GRROR(1),GRR0OZ(1),4GRROP(1),TUQVEC(1),MTIL(1),
CONC(1),CTEMP(1),ANCUC1),ANCV (1) ,GRSYV(1),GZSV(1),X13K(1),XUK(1),
YI3K(1),Y2u4K(1),XRIZK(1),XR24K(1),DKLSM(1),AREA(])

sewewe END COMDECK YAQDIM ew=se

LAl L1 EEGIN COMDECK YAOSC Ldadod A

LOGICAL RESTRT,FILM,PAPER, TURS

REAL LAM,MU

COMMON/YSC1/AASC(NSCPY)

COMMON/YSC1/AASC(9608)

COMMON/YSCR/AA(L),ANC,AB,AQFAC,ABM,B8,COLAMU,CYL,DR,DT,DTC,DTFAC,
{1 broci1@),bpT0CC(1@),DTO2,0708,0TP0S,DTV,D2,EM1B,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FI1YT,FREZXR,GR,GRDVEL,GZ,6ZP, 1, IBAR,

3 1070, 1Jd,10M,10P, 1ML, IPXL, IPXR,IPYB, IPYT,IP1,1P2,18C2,18C3,1TV,

4 TUNF,IXL,IXR,1YB,IYT,J,JBAR

COMMON/YSC2/JCEN,JP1,JP2,JP4, JUNF,JUNFO2,KXT,LAM,LPB,MU,NAME(B),

{ NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NGI2,NSC,NUMIT,ZORIG,0OM,OMCYL,PXCONV

2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYO,RIBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, TWFIN

COMMON/YSC2/TUQY, TUSI,NCG) TNEG, TNEGSYV, TUSV, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TPS, TUPOT, TDQSAV,TK, T1, TUQENG,EP1,S3AV1,QLEVEL, TR, 18T,
VV,XCONV, XL,XR,YB, YCONV,YT,PTRPOLD,DTSV,DTAST,P1YBO,1YRO, YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO, IXLO, ISVH, JSVW,QMN, QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD,TE,DTR, TMASS,DTVSAV,DTCSAV,IDTV
y JDTV, IDTC,JOTC,CIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM,JTM, ITG,JTG
s TMASSYV, WMAXEF ,RMINEF, TSTRTD

COMMON/YSC2/22

COMMON/YSCU4/ITAB(ITABP)

COMMON/YSC4/1TAB(1008)

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

weven END COMDECK YAQGSC onwee

ewows BEGIN COMDECK YAQGEQ weewn

EQUIVALENCE(AASC(3),X,XPAR), (AASC(2),RsYPAR), (AASC(3),Y,MPARY), (
AASCCUY ), CAASC(S) V), CAASC(6),RQO), (AASC(T7),DELSM, RCSQ)MP), (AASC
(8),EsETIL,AREA,XRL13K),

(AASC(1S),31E), CAASCC(L16),PMB,OKLSM,RMP), (AASC(9
),RVOL),(AASC(IO).M.RM,VP):(AASC(I!J;P,PL,EP,UP):(AASC(IZJ:UTIL,
UL)PMX,PUY, CAASC(13),VTIL,VL,PMY,PV), (AASC(14),8,C0,R0L),(AASC(L7
JsCAPGAM,UG), CAASCC18),TUQY,,CAASCC19)9816), (AASC(22),TUS),CAASC(
21),GRROR), (AASC(22),6GRR0OZ),CAASC(23),DL.SRQAI,YL13K),(AASC(C24),628YV
s CAASC(25),DLSROG,VG), LAASC(26),GRSY), (AASC(27),GRROP, TURVEC,
Y24K) s CAASC(28),MTIL), CAASCCR9),CONC), (AASC(3I0),CTEMP, XR24K), (
AASCC(34),ANCU), CAASC(32),ANCV), CAASC(33),AVXSV,X{13K),(AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR,MTIL

sewews END (OMDECK YAQEQ ewsve

wmnwse END COMDECK YSTORE eorne

wewwe BEGIN COMDECK ASTORE seovne

COMMON/ASTC/AT(108),FT(120)

DIMENSION IX1(1),1Y1C8),IX2(1),2Y2(1),XCOC1),YCOC1),CONCY)

EQUIVALENCECAT, IX1), (ATC2) s IX2), CATCI)IYL), CATCU),IVR)Y, (AT(S),XCO

N E NN

VI =W —
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68
69
70
71
72
73
74
75
76
77
78
79
8a
81
82
83
84
8%
86
87
88
89
90
91
92
o3
94
95
96
97
98

18a
101
tee
1a3
184
10%
106
107
108
1a9
119
111
112
113
114
115
116
“7
118
119
129
121
122
123
124

aao Qoo o000

[a e X ]

o0 QOO0

10

2n

la

t ), (AT(9),YC0),(FT,CON)

seonw END COMDECK ASTORE Ldndainied
vavee BEGIN COMDECK PCALL sosre
COMMON/PCALLC/XCONVP, YCONVP,YUP, YLB
wweaa END COMDECK PCALL nReaon

COMMON/EGONST/ROTMP, ETMP, GMONE , CONCJ

LOGICAL EDIT,LAST,DUMP

REAL LAMD

DATA IVM,JVM,DRMIN,DZMIN,DRMAX,DZMAX/0,8,4%8,/
DATA 1SWICH/=1/

INITIALIZE ON STARTUP OR RESTARY

NUMITn0Q
TE=@,
DTYR=@,
TMASSE0,
DTVSAV=D,
DTCSAVaE,

INITIALIZE IF THE TURBULENCE IS ON

IF(,NOY,TURS) GO T0 18
INEG=D,

TPY=0,

SAV1=@.

TUGENGE=0G,

TDGASAV=aY,

CONYINUE

DO CERTAIN INITIALIZATION ONLY DURING RESTART

IF( ,NOT,RESTRY) GO YO 2@
CAtL CINITY

IF(TURB) CALL TRBERF

60 10 30

CONTINUE

STARTUP, CONTINUE INITIALIZATION,

DTVaO,
IDTvaa
JDTVed
DTC=0,
IDTCz@
JDTCrn

I I TLIII T PT P RYS DAL LS L DR R A L Ll LA LA Al bl bl Al ddd dodadd ol ol i i
BFGIN LOOP OVER CYCLES

T I I T I YTy AT PR Y Y R S R L L D L DAl A L X B LAl il A
CONTINUE
INITIALIZE TURBULENCE QUANTITIES

IF(,NOT,TURB) GO TO 40
TNEGSV=TNEGSV+TNEG
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238

128
126
127
128
129
130
131

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
157
158
159
162
161
162
163
164
165
166
167
168
169
170
171

172

173
174
175
176
177
178
179
180
181

g XeXe] aoon o000 o000 o000

ano

aonoon

o000

2 Ke Kz XKz Ra]

TNEG=O,
EP{gTKeTI+TPI¢TURENG
TIPaTIe(TMASSwTMASSV)AREZSIE
4P CONTINUE
TOLD I8 THE TIME AT THE END OF THE LAST CYCLE
ToLD=Y2
IF JUST FINISHING INITIALIZATION,GO DO AN EDIT FIRSY

IF(NCYC,E0,@) GO TO 152
S@ CONTINUE

READY TO BEGIN NEXT CYCLE, INCREMENT THE CYCLE NO,
NCYCRNCYC+1
SET THE NEW TIMESTEP, SAVE THE OLD ONE IN DTLAST,
DTLASTHDTY
ON THE FIRST CYCLE,SET DEFAULT DTC AND DTV
IF(NCYC NE.1) GO TO 69
DYCsDY
DTVEDT
6@ CONTINUE
ON THE SECOND CYCLE,BOOST DT BY A FACTOR OF 1@
IF(NCYC,NE,2) 60 TO 7@
OTe1@,#0Y
DTSVENT
7@ CONTINUE
EXCEPT ON THE FIRST AND SECOND CYCLES,SET DT BASED ON DTV AND DTC
IF(NCYC.GE.3) DT®AMIN{(DTV,DTC)

DO NOT ALLOW THE TIMESTEP TO INCREASE BY MORE THAN 25 PER CENT
OVER THE LASY CYCLE

DTFAC=1,25
DTSAMINI(DTFACADTYSV,DT)

IF WE WILL BE DOING AN EDIT AFTER THE NEXT CYCLE,ADJUST DT TO
MAKE T EXACTLY EQUAL TO THE EDIT TIME, DTPOS IS DT BEFORE
ANY SUCH ADJUSTMENT, DTSV IS THE TIMESTEP SAVED FOR FUTURE
REFERENCE,

DTPOS=OT

DTSVeDT

IF(T+DT,GT,TOUT) DT=TQUTeT
IF(OT LTa1.EmB) DTay,Ew8

UPDATE T




182
183
184
185
186
187
188
189
199
191
192
193
194
1958
196
197
198
199
2ea
201
202
223
20ad
225
206
2a7
208
209
218
211
212
213
214
215
eté
217
218
219
229
221
22e
223
224
22%
226
227
228
229
230
231
232
233
234
238
236
237
238

aQon [aNsEaNaXe)

o0

s Nz Ee N Ka¥ el [z XsNsRals] OoODDOOO (3 XeRsRalNe] CaAOoOOn

TaT+DT
IF(DT NE,DTPOS) TaTOQUY

RERRNR KRR AR KRR AN KRR RN RA R AR R AN KRR AR AR R RN RANARARARANRRAARRANRANAANNNAD
TEMPORARY PATCH FOR MYLAR BALLOON CALCULATIONS
KRR AR AR RR AR R AR R IR R R AR R AR KRR AR RN R R AR AN KRR R R RN RN R AR AR R A AR

IF(T.GT,.6) ANCa, a5
ILNG I8 ONE IF THIS IS AN EDIT CYCLE

ILNG20D
IFCABS(TOUT»T) ,LT,EM1Q) ILNGs}

SEY QUANTITIES DERIVED FROM THE TIMESTEP

RDTs1,/DT
DT02=,5+DT
DTOBa, {25407

$55338855538353533855558535555555585555555385555885333883353355%83
PHASE | = EXPLICIT LAGRANGIAN PART
38855 RS Rs55385555535885555539355%935595333855558%388

CALL YPH1

358585358885 838 5388 555555358555 5355555555588 359833555535555555855S
PHASE 2 » PRESSURE ITERATION
I RS S S SErEEITrss 888583558555 5595855555555558555558538S

CALL YPH2

S sSESE8ssE8588585553855555358535535558555585555538355$35358S
PHASE 3,PART I » CONTINUOUS REYZONE
5555385355535 585883353583533593338358335833333538353333883535938358S

CALL YPH3

3555855355383 555535835553555535533553553553%58355855%3
PHASE 3,PART Il » FLUXING
5558585555353 833355555553983335885855888535355555555553358553555SS

CALL YFLUX

CALCULATE AN INFORMATIVE RELATIVE GRIDwFLUID TIMESTEP AND THE
MAXIMUM OF THE DIFFERENCE BETWEEN GRID AND FLUID VELOCITIES,
ALSO CALCULATE THME CENTER OF THE CELL WITH MAXIMUM
TEMPERATURE,

DTRsy,E30

VMAXge{, E10Q

CALL START

DO 110 J=m2,JP2

0O 128 Iai, IRy
UCIJ)sUG(TJI=U(TId)
V(IS aVG(TNeV(IS)
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240

239
240
auy
2u2
243
244
245
246
auar
248
249
259
251
252
253
254
255
256
257
258
23%9
260
261
262
263
264
2695
266
267
268
269
270
271
272
avy
274
275
276
2717
278
279
289
281
282
283
284
285
286
287
288
289
290
2914
292
293
294
298

aon aoo

[« XaXgl

oon

8@

90

190
11@

120

130

140

VMAX=AMAX1(VMAX:ABS(U(IJ))aABS(V(IJ)J)
IFCJ.NE,JTM OR, I,NE,1TM) GO TO 8@

IPJ=IJ+NG
IPJPRIJP¢NG

XTMAX®, 2S5*x (X (TJ)4XCTIPJ) X (TIP) ¢ X(IPJP))
YTMAXR 23+ (Y(IJY+Y(IPJI+Y(IJP)I+Y(IPJP))

CONTINUE
IF(1.EQ,IP1) GO TO 90
IPJ=TJ+NQ

IFCUCLIIIJNE, D, AND V(TJ) N
1 (TJ)),ABSCCY(IJP)=Y(TU))/

CONTINUE
I1JzIJeNR
1JPsIJP+NQ
CONTINUE
CALL LOOP
CONTINUE
CALlL. DONE
DYRz, 1*DTR

«@,) DTRIAMINI(DTR,ABSC(X(IRJIwX(1J)I/U
(1J)))

SEE IF THIS IS AN EDIT CYCLE

IFCILNG,NE,1) GO TO 120

YES, PLOT VELOCITY OF GRID RELATIVE YO THE FLUID,

FIYBxF1YBO
1vyBz1YBO
YCONVPIYCNVLD
XCONVP2XCNV(.D
FIXR=FIXRO
FIXxLsFIXLO
IXR=IXRO
IxLsIXLO
Y_BnYB

CALL ADV(Y)
CALL VELPLT(VMAX,2)
CONTINUE

STORE U,V,AND RM INTO THEIR FINAL LOCATIONS AND ZERO RMP

CALL START
P32,

DO 149 J=2,JP2
DO 130 I=i,1IPY
UCINsuP(Id
VI sVPITT)
RM(IJ)RRMP(1J)
TP3I=TP3=GZ*Y(1J)/RM(IS)
RMP(1J3)=0,
1J=lJe¢NQ

CALL LOOP
CONTINUE

CALL DONE

MOVE THE PARTICLES IF THERE ARE ANY




296
297
298
299
300
k1-3}
302
303
324
30S
336
327
308
309
310
311
3t2
3113
314
315
316
317
318
319
320
321
322
323
324
32%
326
327
328
329
33@
338
3132
333
334
33%
3136
337
338
339
349
341
342
Iuy
344
348
346
347
348
349
358
351
352

faNaNal oMo s NeoNe] oOonn 00 ¢ XaXe)

o000

e XaXe) OO0 [aReNel

[a Mg Nel

150

160

i7e
180

190

290

IF(NPT,GT,@) CALL PRTMOV

FINISH THE CYCLE (PRINTS,SUMMARIES,ETC)

CONTINUE

CALCULATE QUANTITIES TO BE USED IN AN EDIT AND FOR THE NEXT CYCLE
CALL CINIT

T2 1S THE TIME AT THE END OF THE THIS CYCLE

CALL SECOND(T2)

CALCULATE THE CP TIME USED PER 2ONE (GRIND TIME)
XX5(T2=TOLD)*RIBJB

CONVERT POTE TO ACTUAL GRAVITATIONAL POTENTIAL ENERGY
EPOTSePOTEXGZ

COMPUTE FIREBALL DIAMETER AND AVERAGE HEIGHT

PDI1AM®2 ,*PRITE
PAVHT= S« (PTOP+PBOTM)

PRINT OUT CYCLE SUMMARY

DO 16@ IPXs6,IFD,b

WRITECIPX,340) NCYC,T,DT,T2,XX,NUMIT,CIRC,DTV,IDTV,JDTV,DTC,1DTC,
1 JOTC, TMAX, ITM, JTM, XTMAX,YTMAX, TGMX,17G,JTG,PRITE,PTOP,PBOTM,PDIAM
2 ,PAVHT

DN 170 IPX=6,IFD,6

WRITE(IPX,3208) TI,TK,EPOY,UMOM,VMOM

DO 182 IPX®6sIFD,6

WRITE(IPX,32@) DTV,DTC

CALL DVMM{VMAX,IVM,JVM, DRMIN,DZMIN, DRMAX,DZMAX)

DO 190 1PXa6.1FD,6

WRITECIPX,318) VMAX, IVM,JVM

SEE IF IT IS TIME TO TURN ON THE TURBULENCE BASED ON TIME
IF(NCA,EQ,9,AND,T,GE,TQ) GO TO 2¢@

NO, SEE IF IT IS TIME BASED ON CYCLES,
IF(NCYC,NE,#,AND NCG,EQ, NCYC) GO TO 2@@

NO, SKIP TURBULENCE SEEDING,

GO YO 249
CONTINUE

YES, FLIP ON THE SWITCH,
TURB=, TRUE,
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242

353
3154
335
356
3157
3158
359
360
361
362
363
364
365
366
367
3468
369
370
371
372
373
3174
375
376
377
378
379
3802
381
332
3183
384
38S
386
387
3188
389
390
3914
3192
393
394
395
396
397
398
199
409
4a1
402
4y
4od
49s
4ae6
ua?r
uR8
429

o0 aonn

aon aoonon

(s Xe N el o0on

ano

2ie
220

230
249

25@
260
279

NCQReNCYC

GO GEY THE VORTICITY
CALL GETOMG

INITIALIZE TUG AND TUSV

TuSv=a,

CUTOFFse, 1 #QMNeTUQI

CALL START

00 22a J=x2,JP1t

DO 21@ Is=1,IBAR
TESTa=«TUGI*CA(IJ)

TUR(IJ) =8,

IF(TEST,GT,CUTOFF) TUQ(IJ)I=TESY
TUSVATUSV+TUR(IJI*RO(IJI/RVOL(LJ)
IJ=1J¢NQ

1JPalJR+NR

CaLL Loop

CONTINUE

CALL DONE

INITIALIZE THE PARTICLE TURBULENT DIFFUSION
INTERPOLATION TABLES

CALL TRBERF
INDICATE THAT THE TURBULENCE HAS BEEN SEEDED

DO 230 I1PX=6,1FD,6
WRITECIPX,33@) NCQ,TURI,TUSV
CONTINUE

SEE IF TURBULENCE 1S ON
IF(,NOT,TURB) GO 10O 27@
YES, CALCULATE SIG AND TUS,

CALL START

DO 26@ J=2,JP}

DO 253 1=y, IBAR

TUS(1d)aTuUST
SIG(IJ)IALEVEL*TUSCIJ)*SQRT(2,*TUB(IJ))
1J=TJeNQ

CALL LOQOP

CNANTINUE

CALL DONE

CONTINUE

SEE IF IT IS TIME DO AN EOIY

EDIT=,FALSE,
IF(T+EMIO,LT. TOUT) GO YO 280

YES, SET THE FLAG AND UPDATE OUTRPUT TIME,



419
411
412
a1y
414
41s
416
417
ut8
a9
42e
421
422
423
424
42s
426
427
428
429
u3e
431
432
433
434
43%
436
437
3438
439
449
4oy
442
443
444
44
446
auy
448
u49
459
48
452
453
4S54
45%
usé
457
458
489
460
46}
462
46y
a6l
468%
466

(o ¥ > Na [aKa¥al OO O OO0 [a K¢ Ky )

OO

ao0on

on [z XX ] e NaKal

28e

29@

E01Ta,TRUE,

TOUT=TQUT4+DTYO(IDYO)

IF(T+EMIQ,LT,DTOCCIDTO)) GO TO 282
TOUT=DTOCCIDTO)+DTOCIDTOSY)

IDTORI0OTO+Y

CONTINUE

1F TURBULENCE HAS BEEN SEEDED,DO AN EDIT
IFENCYC,EQ,NCA) EDIT=,TRUE,

IF THM1S 13 STARTUP OR THE FIRSY CYCLE,DO AN EDIT
IF(NCYC,LEL,1) EDITa,TRUE,

IF THE ITERATION COUNT HAS BEEN EXCEEDED,DO AN EDIT FOR
DIAGNOSTIC PURPODSES

1PCNUMIT,GE,SAB) ED1Ta,TRUE,
SEE IF TNIS IS THE LAST CYCLE

LAST= FALSE,

QUERY TTY

CALL TTYTST(IFLAG)

IFC(IFLAG,NE,d) LASTs,TRUE,
IF(Y.GE,TWFINY LAST=,TRUE,
IF(T2,GE,TLIM) LASTs,TRUE,
TFCNCYC,GE NCLST) LAST=,TRUE,
IFCLAST,AND, IFLAG,EQ,8) EDIT=,TRUE,
SEE IF IT IS TIME TO DUMP

DUMPa FALSE,

TF(LAST) DUMPm,TRUE,
IF(MODCNCYC, JOUMP) .EQ,B,AND,NCYC,NE, @) DUMPs, TRUE,
IF(EDIT,AND,NCYC,6T,1) DUMPa,TRUE,
DO THE EDIT IF REQUIRED
IF(,NOT,EDIT) GO TO 290

IFCFILM) CALL YPLOT

CALL YEDIT

CONTINUE

DO THE DUMP 1F REQUIRED

IF(DUMP) CALL YDUMP

QUIT IF THIS I8 THE LAST CYCLE
TFCLAST) RETURN

IF THIS IS THE EDIT AFTER INITIALIZATION, IMMEDIATELY BEGIN

243



467 c CYCLE 1§

468 C
469 IF(NCYC ,EQ,A) GO YO S@
470 GO 10 39
471 c
472 3I0M FORMAT(IH ,20X24HTOTAL INTERNAL ENERGY = ,{PEL14,7/{H ,20X
473 1 23HTOTAL KINEYIC ENERGY = ,E1d4,7/1H ,20X
474 2 JLHTOTAL GRAV, POTENTIAL ENERGY = ,E14,7/1H ,20X
475 3 24HTOTAL RADIAL MOMENTUM = ,E{4,7/iH ,20X
476 4 23IHTOTAL AXIAL MOMENTUM = ,Et14,7)
477 319 FORMAT(IH ,20X7HVMAX ® ,IPE}2,5,11H AT VERTEX ,215)
478 320 FORMAT(IH ,28X%X020,02%)
479 330 FORMAT(/1H ,27HTURBULENCE SEEDED ON CYCLE ,I14,13H WITH TUGI = ,El2
480 1 Sy IXtH/7tH ,SX33HTOTAL TURBULENCE ENERGY SEEDED ®w ,E12,5)
4814 34@ FORMAT(IH ,6C1Hx),7H CYCLE ,IS,4H, Ta,1PE12,5,5H, DTx,E12,8,
as2 1 SH, CP2,E$2,5/1H ,2BX7HGRINDS=,E12,5,8H, NUMITs,13,7H, CIRC=,E12
483 2 5/1H ,28XLHDYV=,E12,5,7H, IDTVa,13,7H, JDTV3,13/1H ,20X4KHDTCs,
484 3 E12,8,7H, IDTCx,13,7H, JDTCs,I13/1H ,20X5HTMAX®,E12,5,6H, ITMa,13,
485 4 6H, JTM=,13,8H, XTMAX®,E10,3,8H, YTMAXa2,E10,3/1H ,20XBHTGMXxs,E{2
4486 5 .5,6H, 17G8,13,6H, JIG2,I13/1H ,20%X5HPR]ITs,E109,3,7H, PTOPx,E13,3,
487 6 TH, PBOTB,Elo.SpBH. PDIAMllﬁlﬂ.SQBH' PAVHT';EIG.})
488 END
p---.p;.---UOQFF----'.'n-'-q-..v..wq.---!--Quuqoqnq----.'q.--u.-..-.’-g---qqq-------.0--'1
{ SUBROUTINE YARSRY
2 c
3 C ROUTINE TO RESTARY A YAQGUI PROBLEM
4 c
5 ¢ WRITTEN BY J,L,NORTON,LASL T=3,1975
6 c
7 * wmene BEGIN COMDECK PARAM venen
8 COMMON/PCOM/NSCPY, ITABP, ITABXP, ITABYP, IPFB,NP1,NP2,NLCP1,NLCP2,
9 1 NLCP3,NLCP4, IFLMS2
10 * waswes END COMDECK PARAM LA L L L ]
11 * wwwme BEGIN COMDECK YSTORE ownve
te % wenwe BEGIN COMDECK YAQDIM nenow
13 DIMENSION X(1),XPAR(1),R(1),YPAR(C1),Y(1),MPAR(1),U(1),UG(1),DELSM(
14 f 1),VCL))VG(1),ROC1I,STECL) ,MP(1),RMP(1),RCSQC1),ECY1),ETIL(L),RVOL
18 2 1) MULYRMCLY,VPLL)4PL1),PLET) UP(1) UTILCL),ULC1),CRCL),VTIL(Y)
16 3 ,VL(1),ROLCYIY,AVXSV(1),AVYSV(1),DLSROTI(1),DLSROG(1),CAPGAM(1),TUQ
17 4 €1).816€1),TUSC1),GRROR(1),GRROZ(1),GRROP(1), TUQGVEC(1),MTIL(1),
18 5 CONC(1),CTEMP(1),ANCUC1),ANCV(1),GRSV(1),GZ8V(1),X13K(1),X24K(1),
19 6 YI3K(1),YRUK(1),XRI3K(1))XR2YK(1),DKLIM(1),AREA(])
20 * veweaw END COMDECK YAQGDIM wesen
F-3! w m-mwaen BEGIN COMDECK YAGSC Lokl )
ee LOGICAL RESTRT,FILM,PAPER,TURS
23 REAL LAM, MYy
24 o COMMON/YSC1/AASC(NSLPY)
25 COMMON/YSC1/AASC(9600)
26 COMMON/YSC2/AA(1),ANC,AB, ABFAC,ABM,BA,COLAMY,CYL,DR,DT,DTC,DTFAC,
27 t DTO(12),DT0C(80),DT02,DT08,DTPOS,DTV,DZ,EM18,EPS,FIPXL,FIPXR,
a8 2 FIPYB)FIPYT,FIXL,FIXR,FIYB,FlYT)FREZXR,GR,GRDVEL,GZ,G2ZP,I,1BAR,

2644
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aOn

3 I0T0,1J,1JM, TJP, IMi,IPXL, IPXR,IPYB,IPYT,1P1,1P2,15C2,18C3,ITv,

4 IUNF, IXL,IXR,1YB,1Y7,J,JBAR
COMMON/YSCR/JCEN,JP1,JP2,JPU, JUNF, JUNFO2,KXTI,LAM,| PB,MU,NAME(8),

1 NCYC,NLC,NPS,NPT,NQ@,NOI,NQIB,NQI2,NSC,NUM]IT,ZORIG,0OM,0MCY|,PXCONY

2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,RE2YD,RIBAR,RIBJB,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, TWFIN

COMMON/YSC2/TURY, TUSI,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTNM,
ILNG,NILNG, TP}, TUPOT, TDQRSAV,TK,T1, TURENG,EP1,8AV],QLEVEL, TR, 18T,
VV,yXCONV XLy XR,YB, YCONV,YT,PTPOLD,DTSV,DYLAST,FIYBO,IYBO,YCNVLD,
XCNVLD,FIXRO,FIX,0,IXR0O, IXLO,ISVW,JSVW,QMN,QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTV
e JOTVLIDTC,JDTCCIRC, TIS,POTE,UMOM, VMOM, TMAX,TGMX, ITM, JIM,ITG,JTG
o TMASSV,WMAXEF ,RMINEF, TSTRTD

COMMON/YSCR2/722

COMMON/YSCU4/ITAB(ITABP)

COMMON/YSC4/ITAB(1000)

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

ses=s END COMDECK YAQSC rovne

wewmw BEGIN COMDECK YAREQ weene

EQUIVALENCECAASC(1),X,XPAR), (AASC(2),R,YPAR),(AASC(3),Y,MPAR)Y,
AASCULA) 1), (AASC(S)Y,»V),(AASC(6),RD), (AASC(7),DELSM,RCSQ,MP), (AASC
(8),E,ETIL,AREA,XR13K),

(AASC(1S),SIEY, CAASC(16),PMB,DKLEM,RMP), CAASC(S

YoRVOL) s CAASC(10),MpRM,VP), (AABC(11),P,PL,EP,UP),CAASC(12),UTIL,
UL,PMX,PU), (AASCC13),VTIL,VL,PMY,PV), (AASC(14),3,CQ,R0L), (AASCC(17
Y2 CAPGAM,UG), (AASC(18),TUQ), (AASC(19),S516),(AASC(20),TUS), (AASC(
21))GRROR), (AASC(22),GRR0OZ), (AASC(23))DLSROI,Y13K), (AASC(24),GZSV
Yo (AASC(25),0LSRO0G,VG), (AASC(26),6RSV), (AASC(27),GRROP, TUGVEL,
Y24K) ) (AASC(28),MTIL), CAASC(29),CONCY, CAASC(3D),CTEMP, XR24K),(
AASC(31),ANCU), CAASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR, MTIL

mevww END COMDECK YAQEQ ereew

weren END COMDECK YSTORE LEL A A

INTEGER TAPE,AA

DIMENSION RCYCLE(3,3)

DAYA (RCYCLE(11),11=),9)/9xp/

DATA 1EFLAG/B/

TLIMSVETLIM

Ol EWNN

= DR AU WN -

SET UP NAMELIST INPUT TABLE

ASSIGN 120 TO IERRY

CALL TABDEF(RCYCLE,6HRCYCLE, 3, IERRT)

CALL TABSET(RCYCLE,6HINTCYC, INTCYC, 1EFLAG,0,0,0,0)
CALL TABSET(RCYCLE,4HTAPE,TAPE,JEFLAG,D,0,@,0)

READ THE RESTART TAPE NO, AND THE RESTARY CYCLE, INTCYC=w={
SIGNIFIES RESTARY FROM THE LASY DUMP ON THE TAPE,

INTCYCEw]

TAPE®®

CALL NAMLST(RCYCLE,SsIEFLAG)
CHECK FOR INPUT ERRORS

IF(IEFLAG,NE,A) CALL UNCLE(U4,6HYARSRT,27,

245



246

121
122
123
124
125
126
127
128
129
137
131
132
133
134
135
136
137
138
139
140
141
142

(s XaXuXse] SO0

laNaKe) s XaNal s Nalel o000 DOoOn [aNaNgl o0

aNaXse

SO0

10

2N
30

4o

14

60

70

{ 27THRCYCLE NAMELIST INPUY ERROR)
OPEN THE INPUT DUMP FILE
CALL OPENIT(7,1)

NO ERRORS, CALL ROUYINE TO GET TAPE IF TAPE NO, WAS READ,
(ONLY FUNCTIONAL ON CROS/76089)

IF(TAPE,NE, D) CALL GETYPE(TAPE)
REWIND 7
JINSC=LOCF(ZZ)=LOCF(AA)+Y

READ THE NEXY CYCLE ON THE TAPE

CONTINUE
CALL SCBUFF(AA,JUNSC,7,9,1,1ERROR)

CHECK FOR ERRORS

IF(IERROR,GE,®@) GO TO 38

CaLlL UNCLE(1,6HYARSRT, 18, 18HSCBUFF INPUT ERROR)
CONT INUE

IF(IERROR,EQ,B) GO 7O 4@

SEE IF TERMINAL DUMP RECORD WAS FOUND
IFCAAC(L).,EG,666) GO TO 7@

GO T0 20

CONTINUE

NO, PRINT CYCLE NO, OF DUMP LASY READ,

D0 S0 IPXEb.IFD.b
WRITE(CIPX,130) NCYC

SEE IF LAST CYCLE IS DESIRED
IFCINTCYC,EQ,(=1)) GO TO 68
NO, SEE IF WF HAVE FOUND THE CORRECT CYCLE,

IFCNCYC=INTCYC) 60,80,118
CONTINUE

CORRECT CYCLE NOT FOUND YET, SKIP REST OF DUMP AND GO READ NEXT,
CALL RTAPE

GO T0 {0

CONTINUE

DUMP TAPE TERMINATION FOUND, FATAL UNLESS INTCYC IS =i,
IF(INTCYC,NE,(=1)) CALL UNCLE(4,6HYARSRY,17,17HEQF ON INPUT TAPE)

0,K, OUMP WAS THE LAST ONE READ,




143
144
14§
146
147
{148
149
158
151
152
153
184
15
156
187
158
159
160
161
162
163
164
16%
166
167
168
169
170
171
172
173
174
1758
176
177
178

aasny aon aon a0

e NeKe)

An

90

100

110
{2e
130

140
150

Gn 10 99
CONT INUE
CALL RTAPE
CONTINUE

PRINY THE CYCLE NO,,PROBLEM NAME,AND PROBLEM TIME

DO 108 IPXme,1FD,6

WRITECIPX, 14@) NCYC

WRITECIPX,150) NAME,T

RESTART COMPLETED, SEE IF THERE ARE CHANGES TQ INPUYT VARIABLES,

Call YINPUT
TLIMaTLIMSY

CLOSE THE INPUT DUMP FILE
Catl CLOSIT(T)
REFRESH THE CP TIME

CALL SECOND(T2)
RETURN

DUMP NOT ON TAPE, FATAL ERROR,

CONTINUE

Call UNCLE(4,6HYARSRT,23,23HRESTART CYCLE NOT FOUND)

CONT INUE

CALL UNCLEC(U4,6HYARSRY,36936HRCYCLE NAMELIST INITIALIZATION ERROR)

FORMAT(1H ,6HCYCLE ,IS,6H FOUND)
FORMAT(IH ,21HRESTARTING FROM CYCLE,IS)
FORMAT(IH ,BAIB/IH ,2HTR,1PEY2,S5/§H )
END

AL A LA A4 LDl A A A Zd DAL A4 2 A L d 2 DI A AL Al Al LIl DAl R d Al ldr Al i idd Al LAl Ll d Ll d 1]l

VPNV E W

*TOAODON

* * %

SUBROUTINE VYASET
ROUTINE TO GENERATE A NEW PROBLEM

ORTGINALLY WRITTEN BY A A AMSDEN,LASL T=3
MODIFIED AND ODOCUMENTED BY J,L,NORTON,LASL Te3,1974

weeee BEGIN COMDECK PARAM venwn
COMMON/PCOM/NSCP1,1TABP,ITABXP, ITABYP, IPFB,NR1,NP2,NL.CP1,NLCP2,
1 NLCP3,NLCPuU,IFLMSZ

vevne END COMDECK RARAM vamee
Speoee BEGIN COMDECK YSTORE woRew
ewnwee BEGIN CQMOECK YAQDIM swene

DIMENSION X(1),XPARCL),R(1),YPARCL),Y (1), MPAR(1),UC(1),UG(1),DELSM(
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15
16
17
18
19
28
21
22
23
eu

26
27
28
29
p1%]
31
32
33
34
35
36
37
38
39
40
4
ue
43
a4
4s
46
47
us
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
74

» (g I8 28 2%

o000

Ul &l N\ >

1
2
3
4

i
2
3

P I EWN -

- DI WNN - e

eVE1),VBCLY,ROCL) o SIECL) ,MPC1),RMP(1),RCSO(1),EC1),ETIL(1),RVOL
YoMULY,RMLY, VP (L), PCL),,PLCLY,UPCEY,UTIL(Y),ULC1),CRC1),VTIL(1)
LCLY,ROLCEY,AVXSV{1),AVYSV(1),DLSROI(1),DLSROQCY),CAPGAM(1),TUQ

(1),8IGC1),TUSC1)sGRROR{1),GRROZ(1),GRROP(1),TUGVEC(L1),MTILC(L),
CONCC1),CTEMP (1), ANCU(1),ANCV(1),GRSV(1),GZSV(1),X13K(1),X24K(1),
YE3KC1),Y2UK(1), XRIZK(1)  XRRUK(L) ,DKLSM( 1), AREA(L)

wernw END COMDECK YARDIM wowns

weeww BEGIN COMDECK YAGSC mewes

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM, MY

COMMON/YSCt/AASC(NSCP1)

COMMON/YSC1/AASC(96Q09)

COMMON/YSC2/AACY1),ANC,AB,AQFAC,ADM,B0,COLAMU,CYL,DR,DT,DTC,DTFAC,
DTO(12),DTOCC1@),DY02,0708,0TP0OS,DTV,DZ,EM1Q,EPS,FIPXL,FIPXR,
FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,GZP,1,1BAR,
IDTO, I3, 1JM, 1JP, 1ML, IPXL, IPXR, IPYB,IPYT,IP{,IP2,1I8C2,18C3,1ITV,
TUNF, IXL,IXR,IYR,1YT,J,JBAR

COMMON/YSC2/JCEN, JP1,JP2,JPU, JUNF,JUNFOR,KXI,LAM,LPB,MU, NAME(8),
NCYC,NLC,NPS,NPT,NQ,NQRI,NQGIB,NQI2,NSC,NUMIT,ZO0RIG,OM, OMCYL ,PXCONV
sPXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYB,RIBAR,RIBJB,
FREZYT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, TWFIN

COMMON/YSC2/TUQI, TUSI,NCQ, TNEG, TNEGSV, TUSV,TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG,TP3, TUPOY, TDQSAV,TK,TI, TUGENG,EPY,8AVL,QLEVEL,TQ, ]8T,
VV,XCONV, XLsXR,YB, YCONV,YT,PTPOLD,DTSV,DTLAST,FI1YBO,IYBO,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO, IXLO, ISVW, JSVW,QMN,QMX, WMAX, IJNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JDUMP, TNTHRD,TE,DTR, TMASS,DTVSAV,DTCSAV, IDTV
s JDTV,IDTC,JDTC,CIRC, TISsPOTE,UMOM, VMOM, TMAX, TGMX, ITM,JTM,1TG,JT6G
yTMASSY, WMAXEF ,RMINEF,TS8TRTD

COMMON/YSC2/22

COMMON/YSC4/ITAB(ITABP)

COMMON/YSCA4/ITAB(10200)

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

wewww END COMDECK YAQSC L LA 4

wowwe BEGIN COMODECK YAQEQ ewenw

EQUIVALENCECAASC(1) X, XPAR), (AASC(2),R;YPAR), (AASC(3),Y,MPAR),(
AASC(AY4U), CAASC(5),»V), CAASC(6),RO),(AASCCT7),DELSM,RC8Q,MP), (AASC
(8),E)ETIL,AREA,XR13K),
(AASC(15),SIE), CAASC(16),PMB,DKLSM,RMP), (AASC(9
YaRVOL) s CAABCCINY s MpRM,VP), (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL, PMX,PUY, (AASC(13),VTIL,VL,PMY,PV), (AASC(14),Q,CQ,ROL), (AASC(17
Yo CAPGAM,UG) , (AASC(18),TUQR), (AASC(19),81G),C(AASC(28),TUS), (AASC(
213,GRROR) , CAASC(22),GRROZ), (AASC(23),DLSROI,Y13K), (AASC(24),6Z8V
), CAASC(2%),0LSROQ,VG), (AASC(26),GR8V), (AASC(27),GRROP, TUGVEC,
Y2UK) o (AASC(28) ,MTIL), (AASC(29),CONC),CAASC(3B),CTEMP,XR24K),(
AASC(S1),ANCUY, CAASCCS2),ANCVY, CAASC(33),AVXBY,X13K), (AASC(34)Y,
AVYSV, X24K)

REAL M,MP,MPAR,MTIL

e=waae END COMDECK YAQEQ cpvan

cewes END COMDECK YSTORE LA 2 L]

ewwes BEGIN COMDECK CTAB enevre

COMMON/CTABC/XTAB(ITABXP) YTAB(ITABYP)

COMMON/CTABC/XTAB(181),YTAB(1SY)

ewvew END COMDECK CTAB newen

DATA NE/Q/

1)
1
eV

READ THE PROBLEM TITLE




72
73
74
75
76
77
78
79
88
81
82
83
84
8%
86
87
88
89
9@
91
92
93
94
98
96
97
98
99
100
181
1n2
183
124
105
106
12y
1A8
109
119
111
112
13
114
115
116
117
118
119
120
121
122
123
120
125
126
127
128

(e Xs Xal [ X2 Na

00 [z XaXg] e XaKgl o000

o000

oo

10

2@

k14

4o
50

68

READ(S,320) NAME

INITIALIZE THE PROBLEM VARIABLES
CALL OEFINE

READ THE INPUT VARIABLES

CaLL YINPUY

OUTPUT THE PROBLEM TITLE

00 @ IPX=6.IFD.6
WRITE(IPX, 320) NAME

IF NCQ,LT,@,THERE WILL BE NO TURBULENCE
1F(NCQ,LT,B) GO TO 0
THERE WILL BE TURBULENCE, PRINT OUT THE INPUT QUANTITIES

DO 20 IPX=6,IFD,6
WRITE(IPX,298) GLEVEL,TUQI,TUSI,NCQ,TQ,TSTRTD, WMAXEF,RMINEF
G0 T0 Se

THERE WILL BE NO TURBULENCE, INDICATE SUCH,

CONTINUE

D0 40 IPXma,lFD,s
WRITECIPX,300)
CONT INUE

PRINT GENERAL INPUT VARIABLES

DO &0 KT:b.IFD,b

WRITE(KT,337) IRAR,JBAR, IUNF,JUNF,JCEN,DR,D2,CYL,GRDVEL,A®,AOM,Bd,
1 KXI

WRITE(KT,340) MU, AM,OM,EP8,GR,GZ

WRITE(KTY,358) FREZXR,FREZYT,FREZYB,Z0RIG,Y8,REZYA,REZRON,REZSIE
WRITE(KT,360) GZP

WRITE(KT,37@) T,DT,NCLSY,TWFIN,PAPER,FILM

WRITE(KTY,260) ANC,AQFAC

WRITE(KT, 319) IST

WRITE(KT,38R)(DTO(N),Ne1,10)

WRITE(KT,390)(DYOC(N),N=1,10)

CONTINUE

CALCULATE AND STORE PROBLEM CONSTANTS

IM{3]BAR=1

IP{EIBARS

1P2aIBAR42

JP1eJBARY

JP2aJBARS2

JPUzsJBAR+Y
RIBARmY . /FLOAT(IBAR)
R18JB=1,/FLOAT(IBARXJBAR)
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250

129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
153
153
154
15S
156
157
158
159
169
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
189
181
182
183
184
185

s Xx Xl e XaKeKel

aoo0n oo 0 (s EaNel (s NalNel

o000

[a XaNel

oy o000

70

80

°0

NOIBRNG®IBAR

OMCYL®Y,wCYL

EM1OW) E=i0

IF(FREZXR,NE,1,) ROMPXR¥1,/(1,*FREZXR)
1F(FREZYT NE,1,) ROMFYT81,/(1,*FREZYT)
IF(FREZYB,NE,1,) ROMFYBs1,/(1,eFREZYB)

NQI IS THE NO, OF WORDS OF DATA NEEDED TO STORE ONE ROW, IT IS8
THE SIZE OF A SMALL CORE BUFFER,

NQIaNQ#IP1
SEE ROUTINE *STARTe FOR DEFINITIONS

ISC2aNQI+}
I1SC3I=xISC2+NOL

SEE ROUTINE »STARTDe FOR DEFINITIONS -
ITVaJPinNG]

NSC IS8 THE NO, OF WORDS OF SMALL CORE IN COMMON YSC2

NSCeLOCF(ZZ)=LOCF(AA)+!

NLC IS THE NO, OF WORDS OF LARGE CORE USED IN COMMON YLCHi, IT
SHOULD NOT EXCEED THE PARAMETER VALUE,

NLCsJPUxNQI
GO CHECK THE |LARGE AND SMALL CORE PARAMETERS
CALL PCHCK

IDTO I8 THE SUBSCRIPT IN THE DTOC ARRAY SUCH THAT
DYOCCIDTOm13 LY, T,LE,DTOCCIDTO)

10TO=1
TOUT IS THE TIME AT WHICH OUTPUT SHOULD OCCUR NEXT

TOUTRDTO(1)

IF(TOUT,GT,T) GO TO 9@

CONTINUE

TOUTaTQUT+DTOCIDTO)
IF(TOUTLE,DTOCCINTO)) GO TO 82
TOUT=DTOCCIDTQ)

IDTOeIDYO+

IF(TOUT,GT.T) GO 7O 90

GO T0 70

CONTINUE

THE TIMESYEP FOR THE FIRST CYCLE IS REQUCED BY A FACTOR OF {0
FROM THE SPECIFIED INITIAL DT

OT=, 14DV



186
187
188
189
190
194
192
193
194
195
196
197
198
199
200
2@1
2@z
203
204
205
2asé
a7
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
233
232
233
234
235
236
237
218
239
249
244
242

[z X Xx] (s RaRal [aReRe Nal a0 aon O30 (s Nale Kol

(s s Ne2sl s NaReNelal [a Ko Nx) o000 2 RaKel [aXalql

DTPOS 15 THE TIMESTEP THAT IS POSSIBLE BASED ON STABILITY
CRITERIA, THE ACTUAL TIMESTEP DY MAY BE LESS IF 1Y HAS BEEN
ADJUSTED ON AN OUTPUT CYCLE SO THAY TaTOUY EXACTLY,

DTPOS=DT

DISY 18 THE TIMESYEP FROM THE LAST CYCLE

DTSVeDY

NCYC IS THE CYCLE NO,

NCYC=Q

COLAMU 1S {/(2/3x(2«MU+LAM))

COLAMURY S/ (LAMEMUSMUHEM] D)

NILNG IS THE NO, OF TIMES A PARTICLE HAS BEEN STORED FOR USE IN
MAKING TIMEDEPENDENT PARTICLE PLOTS

NILNG=xA

IUNF MUST BE AT LEAST |
JUNFaMAXD(TUNF, 1)

JUNF MUST BE AT LEAST 2

JUNFeMAXB( JUNF, 2)
JUNFD28JUNF /2

IF JCEN IS 2ERO, SET IT VO JBAR/2
IF(JCENGER.Q) JCEN=JBAR/2

GO GENERATE THE PARTICLES

CALL PRTGEN

GO GENERATE THE MESH

CALL MSHMKR

GO SET THE PLOY QUANTIYJIES

CALL FILMCO

KR AR ER AR E TR AR R TR AR R RN AR R AR RRANRRR R RN RRKIARRRRRRARRANKNRARN
LOCATE WHICH CELL EACH PARTICLE IS IN IF THERE ARE ANY PARTICLES
BRR AR RN AR R KR RAR R AN R R RN AR R R AR R RRAN R RN RN AR ARRRAARANRARS

IF(NPT.LE,®) GO TO 218

ASSUMING THAT THE MESH IS STILL RECTANGULAR,STORE THE X AND Y
VALUES IN XTAB AND YTAB, MAKE SURE THE ARRAYS ARE LARGE
ENQUGH,
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252

243
244
2us
246
247
248
249
259
251
252
253
254
ass
256
287
258
259
260
261
62
263
264
265
266
267
268
269
270
27}
272
273
274
275
276
277
2718
279
280
28}
282
283
284
288
286
287
288
289
290
294
292
293
294
29S
296
297
298
299

s Xa X NoXo] aon

[+ RaXse)

o000 aon

oMo

1en
{10
12e

130

140

152
160
170
188
190
200

IF(JP2,GT,ITABYP) CALL UNCLE(4,SHYASET,21,21HYTAB ARRAY OVERFLOWED

1)

IFCIP1,6T,ITABXP) CALL UNCLEC(C4,SHYASET,21,21HXTAB ARRAY OVERFLOWED
1)

CALL START

Do te@ Js2,JP2
YTAB(J)®Y(IJ)
IF(J,67,2) GO TO (1@
DC 199 Juai, 1Py
XTAB(I)®X(IJ)
1Js1J+¢NQ

CALL LOOP

CONTINUE

INITIALIZE THE LCM ADDRESS AND THE PARTICLE COUNT

IeECP={
NPPT=z@

BRING IN A BUFFER«FULL OF PARTICLE DATA
LPB IS SET IN PARTGEN

CAlL.L ECRD(AASC,NLCP1¢]IECPet,LPB,IDUM)
KP=1
CONTINUE

LOCATE THE I AND J OF THE CELL CONTAINING THE PARTICLE IN QUESTION

Do 156 J=2,JP2

IF(YTAB(J).GT,YPAR(KP)) GO TO {70

CONTINVE

DD 168 I1PXmé,IFD,6

WRITECIPX,278) YTAB(JP2),YPAR(KP),KP

CALL UNCLE(1,SHYASEY,23,23HJ OF PARTICLE NOT FOUND)
DO 180 I=i,IP{

IF(XTAB(1),GY,XPAR(KP)) GO TO 200

CONYINUE

DO 192 IPXe&6,1FD,6

WRITE(IPX,280) XTAB(IP1),XPAR(KP),KP

CALL UNCLEC(t,SHYASET,23,23HI OF PARTICLE NOT FOUND)
CONTINUE

INCREMENT THE PARTICLE COUNT
NPRTNPPT#{

1 AND J OF CELL FOUND, CODE IT AND STORE IN ITAB, FIRST MAKE SURE
THAT STORAGE WILL NOT BE OVERFLOWED,

IFINPPT,GT, ITABP) CALL UNCLE(4,SHYASET,21,24HITAB ARRAY OVERFLOWED
1)

ITAB(NPPT)®(Jw2)xIPi¢]n]

SEE IF ALL PARTICLES HAVE BEEN PROCESSED




300
301
302
303
3ou
38S
306
a7
308
309
319
314
312
313
3t4
318
316
317
318
319
320
32l
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
349
3464
342
343
344
348
346
x47
348
349
350
131
352
353
354
355
3%6

o0

[aNala]

e XeNaRs Nelel

s NaNe Ny Ngl

219

22@
23a

IF(NPPT,GE,NPT) GO TO 210
NO, SEE IF THE BUFFER NEEDS TO BE RELOADED,

KPEKPe3
IF(KPLT,LPB) GO TO 140

YES, INCREMENT THE LCM POINT AND REFILL THE BUFFER

IECPRIECP+LPB
GO 10 130
CONTINUE

KRR IR IR R R AT KA AANRANRARA RN KA A RN KRR AR R E AR R KRR R R R AR AR AR RRR AR AR
CALCULATE THE CELL=CENTERED VOLUMES (RECIPROCALS),MASSES,AND

TOTAL ENERGIES FOR ALL CELLS
RRRRR R AR KRN R AR R RAR AR U R AR R AR AR AR KRR RRARRR KRR AR R AR KRN R AR AN AR AR R

CALL STARY

0O 230 Jms2,JP1

D0 228 1Ix1,IBAR
1PJe1J+NG

IPJPalJP¢NG

Xi=X(IPJ)

YiaY(1PJ)

R1®wR(IPJ)

X2=xX(1PJP)

Y2zY(1PJP)

R2ER(IPJP)

X3eX(IJP)

YIny(lJe)

R3IER(IJP)

X4ax(IJ)

YaaYCId)

RUsR(1J)
RVOL(IJI®RB,/((R1¢R2+RI+RUIN{(XmXI)n{Y2wYU)n(Y]mY3)a(X20XU))])
MCIJIIROCTIJI/ZRVOL(LID)
GRROR(1J)s0,
GRROR(IPJ) =0,
GRROR(IPJP}=D,
GRROR(}JP) =0,
GRRDZ(1J)20,
GRROZ(IPJIP)RAO,
GRROZ(1JP)=B,
GRROZ(IPJ)w=a,
ECIJISSIE(TII) 4, 125w CUCIPI) a#24ULIPJIP)I##24U(TJPI*22+¢U(IJ)an2+V(IPJ)
1 #%2eV(IPJPI«22e¢V(IJP) 2x2+V(IJ)x22)
1J=1RJ

IJPzIPJP

CaLL LOOP

CONTINUE

CALL DONE

ARIANARRR R AR RERRARNR R AR AR R RARR AR AR AR R AR AR R AR AR RRARRRANERRAR AR A A KR
COMPUTE THE VERTEX MASSES,EXCEPY FOR BOUNDARY VERTICES,THE VERTEX
MASS 1S JUSY §/u DF THE MASSES OF ALL THE CELLS HAVING THE

VERTEX AS A CORNER,

253




357 o NENKRRRNRANRR R RN RRNRRRRRRRRARRANRKRANNRRRAAR A RRRARRARNANRRRARR AR AR

358 c

359 CALL STARTD

3608 DU 250 JJe2,JP2

351 JrJpldeJJ

362 00 240 IIxi,IP}

363 IxIP2e]l]

364 IMJIslJeNQ

365 IMIME I JM=NG

366 XXud,0

367 IF(I.NE, TIPS AND J NE,2) XXEBM(IJIM)

368 IF(INELIPLAND  J NELJP2) XXmXXeM(IJ)

369 IF(I,NE,1,AND S NE,JP2) XXmXXeM(IMJI)

37@ IF(T NEG1,AND,J,NE,2) XXBXX$M(IMIM)

7 RM(IJ)®4, /XX

372 TJuIMg

3713 2U0 lIMaIMJM

374 CALL LOOPD

378 258 CONTINUE

376 RETURN

77 c

378 260 FORMAT(IH ,3IXYHANCS, 1PE12,S5/1H , 1X6HAOFACE,EL12,5)

380 283 FORMAT(IM, 12HXTAB,XPAR,KP,2E20,7,110)

38} 290 FORMAT(IH ,24HTHERE WILL BE YURBULENCE/{X7HQLEVEL=,1PE12,5/3X

38e { SHTURI®,E12,5/3XSHTUSIm,E12,5/UX4HNCOR, IS/SX3HTOX,E{2,5/1H ,THTSTY
383 1 E12,5/1K , THWMAXEF®,E12,5/{H , THRMINEFw,E12,5)

384 300 FORMAT(1SH NO TURBULENCE)

385 312 FORMAT(IH ,3X,4HISTH, I4)

386 320 FORMAT(8A10)

387 330 FnRMAT(SX,SHIBAaelu/SX,SHJBARuxa/SX.SH}UNFaIQ/SX.SHJUNF:IQ/SX,

188 1 SHJFEN=IU/SX.3HDR=1PE12.S/SXo3HDZII12-S/0X:4HCYLl512.S/aH GRDVEL=
389 2 F12.5/SX,3HABSE12,5/4X, UHABMRE12,5/5X,)3HBOREL2,5/74X, 4HKXTRL3)

390 3UQ FORMAT(SXY, SHMUZIPEL2,S5/UX,4HLAMBEL2,5/5X, 3HOMeEL2,5/74X, 4HEPS®EL2,S
391 { /%%, 3HGRRE12,5/5X,3HG28E12,5)

392 35Q FORMAT({H ,THFREZXR=,1PF12,5/1H ,THFREZYTn,E12,5/1H ,THFREZYB=,E12
393 1 ,5/1H ,I1X6HZORIGE,E12,5/1H ,4X3HYB=,E12,5/1H ,1X6HREZYPs,EL12,5/
394 2 {H ,7THRE2RON=,£12,5/1H ,THREZSJE=,E12,%)

395 363 FORMAT(4X, dHGZPeE12,5)

3196 370 FORMAT(1IH ,5X2HT=, 1PE12,5/{H ,4X3KHDT=s,E12,5/1H , {X6HNCLSTE,16/1H
397 1 IXGHTWFIN®,E12,5/tH ,1X6NPAPER=, I1/1H ,2XSHFILM=E,11)

398 380 FORMAT(12H DTO(1e1@)24CIPEL4,5)/(12X,4E14,5))

399 39@ EORMAT(iEH DTOC(1e1@)md(1PE14,S)/ (12X, 4E14,5))

une ND

Y LY IR LI LI P PR R LR ST YRS LR L R Y R L L AR A A A LA AL LAl ARl dl Al bl ld ld il

SUBROUTINE YDUMP
ROUTINE YO DO A YAQUI DUMP

WRITTEN BY J,L,NORTON,LASL Tw3,1978%

O UT £ Ll 1N -
(4 XeXaKg N2
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*

1

SN AN -

1
2
3
4

i
4
3

L NV IV Y R

 OD®NT A EWN e -

wowve BEGIN COMDELK PARAM LTYTTTY
COMMON/PCOM/NSCPY, JTABP, JTABXP, ITABYP, IPFB,NPL,NP2,NLCPL,NLCP2,
NLCPI,NLCPU, IFLMSZ

Sevvy END COMDECK PARAM onpen

emwee BEGIN COMDECK YSTORE vewen

wowee BEGIN COMDFCK YAQRDIM wenyw

DIMENSION X(1),XPAR(31),R(1),YPAR(1),Y(1),MPARC1),UC1),UGC1),DELSML
19eVEEYsVGLL),ROCL)¢STECLI,MP(1),RMP(1),RCSOCI),ECL),ETIL(L),RVOL
C1Y,MCLY,RMELY, VP () ePC1),PLE1),UPC),UTILCL) ULC1),COC1),VTIL(Y)
dVLELY,ROLC1),AVXSV(1),AVYSV(1),DLSROT(1),DLSROG(L),CAPGAM(L),TUG
€1),816¢1),TUSC1),GRROR(L),GRROZ(1),GRROP(1), TUGVEC(1),MTIL(L),
CONCC1)sCTEMP (1), ANCUCII)ANCYVC1),GRSVC1)9GZSV (1), XI3K(1),X24K (1),
YI3KCL),YRUK(S),XR13K(1),XR24K(1),DKLSM(1),AREA(Y)

vonws END COMDECK YAQDIM gomnn

wevww BEGIN COMDECK YAQSC evvew

LOGICAL RESTRT,FILM,PAPER,TURS

REAL LAM, MUY

COMMON/YSC1/AASC(NSCPL)

COMMON/YSC1/7AASC(9600)

COMMON/YSC2/AAC1),ANC, AR, ABFAC,AQM,BA,COLAMU,CYL,DR,DT,DTC,DTFAC,
NTO(12),PY0C(10),DT02,0T08,07P0S8,DTV,DZ,EML10,EPS,FIPXL,FIPXR,
FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,GZP, ], IBAR,
I0T0,1J,1JM, 1JP, 1ML, IPXL,IPXR,IPYR, IPYT,IP1,1P2,15C2,18C3,1TyV,
JUNF, IXL,IXR,IYB,IYT,J,JBAR

COMMON/YSC2/JCEN,JP1,JP2)JPU, JUNF, JUNPO2,KX1, L AM,PB, MU, NAME(8),
NCYC,NLC,NPS,NPT,NQ, NQI,NQIB,NQ12,NSC,NUMIT,Z0R1G,0M,OMCYL,PXCONV
+PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIXE,RE2YR,RIBAR,RIBJB,
FREZYY,FRE2YB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN

COMMON/YSC2/TUQI,TUSI,NCQ, TNEG, TNEGSY, TUSY, TURB,PTOP,PRITE,PBOTM,
ILNG,NILNG, TP, TUPOT,TDOSAV,TK,TI,TUGENG,EP],8AVL,QLEVEL, TR, 18T,
VYV, XCONV, XL, XR,YB,YCONV,YT,PTPOLD,DYSV,DTLAST,FIYBO,IYBO,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO, IXLO,) ISV, JSYW,QMN, QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWYHRD, YE,DTR, TMASS,DTVSAV,DTCSAY, 10TV
s IDTV,10TC,IDTC,CIRC, TI8,POTE, UMOM, YMOM, TMAX, TGMX, ITM,JTM, ITG,JTG
s THASSY , WMAXEF ,RMINEF,TSTRTD

COMMON/YSC2/22

COMMON/YSCU4/ITABCITABP)

COMMON/YSCU/ITAB(1000)

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

ewvese END COMDECK YAQSC eceren

=ewwr BEGIN COMDECK YAQEG vonow

EQUIVALENCECAASCC 1), X, XPAR), (AASC(2)sRyYPAR), CAASC(3),Y,MPAR),(
AASCCU) U)o CAASC(S)sV), CAASCCO),RO), (AASC(TY),DELSM,RCSQ,MP), (AASC
(8),E)ETIL,AREA,XR1IK)Y,

CAASC(1%),SIE), (AASCC146),PMB,DKLSM,RMP), (AASC(9

JoRVOL)Y, CAASCCI0) s MsRM,VP), CAASC(11),P,PL,EP,UP)Y, (AASC(12),UTIL,
UL,PMX,PUY, CAASC(13),VTIL,VL,PMY,PV), (AASCC34),0Q,CQ,ROL)Y,(AASC(17
Y,CAPGAM, UGBS, CAASC(18),TUR), CAASC(19),SIG),CAASC(20),TUS8), (AASC(
21),GRROR), (AASC(22),GRR0O2), CAASC(23),0LSROI,Y13K), (AASC(24),G2Z8V
Y+ (AASC(25),DLSROG,VG), (AASC(26),GRBV), (AASC(27),GRROP, TUQVEC,
Y24K) o (AASC(28) yMTIL), CAASC(29),CONC), LAASC(3R)Y,LTEMP, XR2UK),(
AASCC31),ANCU), CAASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)

REAL MyMP,MPAR,MTI{

esvws END COMDECK YAQEQ mowse

sweves END COMDECK YSTORE coane

INTEGER AA

255



64 DATA TP/Q,/

65 c

66 ¢ PRINT TIMING FIGURE

67 c

68 CALL SECOND(TP)

69 WRITE(59,78) TP,T,NCYC

70 ¢

71 ¢ PRINT THE TIME AND CYCLE BEING DUMPED
72 c

73 DO 12 IPX=6,1FD,6

74 18 WRITECIPX,98) T,NCYC

75 CALL OPENIT(8,1)

76 c

77 c BACKSPACE OVER THE TRAILER RECORD WRITTEN @Y THE LAST OUMP
78 c

79 BACKSPACE 8

80 c

81 c WRITE OUY THE SCM COMMON

82 ¢

83 JINSCRLOCF(2Z)wLOCF(AAY+}

84 Call SCBUFF(AA,JNSC,8,1,1, IERROR)

83 [F(IERROR,EG,B) GO TO 38°

86 28 CALL UNCLE(4,SHYDUMP, 19, 19HSCBUFF OUTPUT ERROR)
87 ¢

88 c 1/0 SUCCESSFULLY COMPLETED

89 ¢

90 30 CONTINUE

91 ¢

92 c WRITE OUT THE ARRAYS FROM LCM

93 ¢

%4 CALL LCBUFF(@,NLC,8,1,1, IERROR)

95 c

36 c CHECK FOR ERRORS IN LCBUFF

97 ¢

98 IF(I1ERROR ,EQG,B) GO YO S@

99 ¢

100 ¢ LCBUFF ERROR, KILL THE RUN,

181 3

192 48 CALL UNCLEC4,SHYDUMP, 19, 19HLCBUFF QUTPUT ERROR)
183 ¢

104 ¢ NO ERRORS, CONTINUE

105 c

186 S8 CONTINUE

107 ¢

108 c SEE IF THERE ARE ANY PARTICLES

109 3

110 IF(NPT,LE,B) GO TO 68

111 c
112 ¢ YES, WRITE OUT THE PARTICLE ARRAYS FROM LCM,
113 c

114 CALL 'LCBUFF(NLCP{,NPS,8,1,1, JERROR)
115 IF(IERROR,NE,®) GO YO 4@

116 ¢

17 ¢ WRITE OUY THE ITAB ARRAY FROM SCM
118 ¢

119 CALL SCBUFF(ITAB,1TABP,8,1,1, ERRGR)
120 IF(IERROR,NE,B) GO 7O 2@
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t2t
122
123
124
128
126
127
128
129
130
131
132
133
134
115
136
137
138
139
140
141
142
143
144
14%
146
147
148

o0 (g Xo NyJ

(s Xe Xe !

SO0

68

7¢

80
99

SEE IF THERE 18 ANY TIME«DEPENDENT PARTICLE DATA
IF(NILNG,LE,2) GO TO 62
YES, WRITE IT OuY FROM {CM,

CALL LCBUFF(NLCPI+NLLP2,24NPIxNILNG,8,1,1,lERROR)
IFCIERROR,NE, @) GO TO 4@
CONTINUE

TERMINATE THE DUMP WITH A SPECIAL TRAILER RECORD

1JUNKmbbS

CALL SCBUFFLIJUNK,1,8,1,1,1ERROR)
IF(IERROR,NE,3) GO T0 20

CALL SECOND(TP)

PRINT JIMING FIGURE

WRITE(S9,808) TP
RETURN

FORMAT( IR ,20HBEGIN YDUMP AT CP = ,F10,4,1H,,S5X1SHPROBLEM TIME e ,
1 1PE12,5,1H,,5X8HCYCLE = ,15)
FORMAT(1H , {8HEND YDUMP AT CP s ,F1@,4)
;ORMATtlﬁ ¢ 1SHTAPE DUMP AT T=2,1PE12,5,8H, CYCLE=,IS)
ND

A A A AL L LA Al MR bl Al d Al A Al dd L d L Il Ll d i d i 2 d Il A I AT I IITIIISSESR LI XY L2 2 )

O B ~0° UT &8N oe

POOCOOOOD

* »

SUBROUTINE YEDIT
ROUTINE TO PRINTY FULL LISTING OF YAQUI MESH QUANTITIES

ORIGINALLY WRITTEN BY A A,AMSDEN,LASL Te3
MODIFIED AND DOCUMENTED BY J,L,NORTON,LASL Te3,1974

swwww BEGIN COMDECK PARAM Y XY X
COMMON/PCOM/NSCPL, ITABP, ITABXP, ITABYP,IPFB, NP1, NP2, N CP1,NLCP2,
1 NLCP3,NLCPU, IFIMSZ

eawos END COMDECK PARAM Seeew
wonwe BEGIN COMDECK YSTORE nwemp
wewoe BEGIN COMDECK YAGDIM woame

DIMENSION X(1),XPARCL),RC1),YPAR(CL),Y (1), MPAR(1),UC1),UGC1),DELSML
1),V(1)eVGL1),ROCEIPSTIE(L) , MP(L))RMP(1),RCSACEIEC1),ETILCY1),RVOL
C1)oMCLIpRMCL),,VPCL),PCLY,PLOLY,UPCE))UTILCL)pULCL),COC1),VTILC(Y)
sVLC1),ROLCY),AVXSVIL),AVYSV(1),DLSROTI(1),0L8R0Q0(L),CAPGAM(L),TUQ
€1),S16€(1),TUS(1),GRROR(1),GRROZ(1),GRROP(1),TUGVEC(1),MTILC(Y),
CONCCL1Y,CTEMP (1) ,ANCUC1) s ANCV (1) ,GRSV(1),GZ8V (1), X13K(1),X24K(1),
YI3K(1),Y24KC1),XRIZK(1)XR2UK(1),DKLSM(1),AREA(L)

sswve END COMDECK YAQDIM venew

wowwn BEGIN COMDECK YAQSC woven

O Gl N
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258

[a Xz Xal a0

LOGICAL RESTRT,FILM,PAPER, TURB
REAL LAMyMY
COMMON/YSCI/AASC(NSCRY)
COMMON/YSCI/AASC(9600)
COMMON/YSC2/AAC1),ANC, AB, AGFAC,AOM, B0, COLAMU,CYL,DR,DT,DTC,DTFAC,
{ DTO(1@8),DYDC(10),DT02,DT0O8,0TPO8,0TYV,D2,EM18,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,GZ,GZP,1,1BAR,
3 IDTO0,1J,1IM,1JP, IML, IPXL, IPXR, IPYB, IPYT,IP1,1P2,18C2,18C3,1ITY,
4 JUNF,IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN, JP1,JP2, JP4, JUNF, JUNFO2,KX1,LAM,LPB, MU, NAME(B),
1 NCYC,NLC,NPS,NPT,NG,NQI,NGIB,NQI2,NSC/NUMIT,2ZORLG,0M,OMCYL,PXCONV
2 ,PxL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYD,RIBAR,RIBJB,
3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN.
COMMON/YSC2/TUQT, TUSI,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
1 ILNG,NILNG,TPS,TUPOT,TDASAV,TK,TI,TUGENG,EPL,3AVY,QLEVEL, T, 18T,
2 VVeXCONV,XLsXR,YB,YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO, 1YBQ, YCNVLD,
3 XENVLD,FIXRO,FIXLO,IXRO, IXLO, ISVN,JSVN,QMN, GMX, WMAX, IJNM, T2, TLIM,
4 ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV,1DTV
5 ,JDTV,1DYC,JDTCLCIRC, TIS,POTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM, 1TG,JTG
6 yTMASSV,WMAXEF,RMINEF,TSTRTD
COMMON/YS8CR/22
COMMON/YSC4/ITAB(ITABP)
COMMON/YSCU4/ITAB(1009)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IFD
wnves END COMDECK YAQSC wrree
ewenw BEGIN COMDECK YAQEQ anewe
EQUIVALENCECAASCLLY X, XPAR), CAASCC2) R, YPAR), (AASC(3),Y,MPAR),(
AASCCU4),U), CAASCLS), V), CAASC(6),R0O), CAASC(Y),DELSM,RCEQ,MP), (AASC
(G’JE'ETIL.‘RE‘.XRisK,'
CAASCC(15),STE), CAASC(16),PMB,DKLSM,RMP), (AASC(9
Y4RVOL) p CAASCCIB) )M, RM,VP)Y, CAASC(E1),P,PL,EP,UP) s CAASC(12),UTIL,
UL, PMX,PUY, CAASCCL13),VTIL,VL,PMY,PV), {AASC(14),G,CQ,ROL),(AASC(LY
Y, CAPGAM,UG)Y, CAASC(18),TUR), (AASC(19),8IG), (AASC(20),TUS), (AASC(
21),GRROR), (AASC(22),GRROZ), (AASC(23),DLSROI,Y13K), (AASC(24),GZ8Y
Y, CAASC(2S),DLSROG,VG), CAASC(26),GRSV), (AASC(27),GRROP, TUQVEC,
Y2U4K), (AASC(28) ,MTIL), (AASCC29),CONC), (AASC(3@),CTEMP,XR2UK),(
AASC(31),ANCU) 4 CAASC(32),ANCV), (AASC(33),AVXSV,X13K),(AASC(34),
AVYSV, X24K)
REAL M,MP,MPAR/,MTIL
wewee END COMDECK YAGEG sanwe
wemww END COMDECK YSTORE wenew
EQUIVALENCE(TEST,ITEST)
DATA TP/Q,/
DATA INDEF/17770800008000087777778/
CALL SECOND(TP)
WRITE(S9,12Q) TP

0 P2 UNE WN e -

ALLOW 6@ LINES PER PAGE OF DATA, SET THE COUNY TO FORCE A
TOP=0OFwPAGE HEADING FIRST THING

LINESFe99

RARRRANKARRAR R AR A AN AN AARNAR AR RARR R AR AR SR AR R AR R RN RARARARR R AR KRR AR KRR
TEMPORARY PATCH FOR OUTPUTTING VORTICITY

KRR RN RRRRRR R ANRRRRRNR N R AN KRR R ARARARNERRANKRRRARARNAARRANNRRANR AN
IF(,NOT,TURB) CALL GETOMG

CALL START

DO 103 J=i,JP2




129
130

133
134
135
136

[+ N aNse) (2 Xa R 9] [aXa Xl

QoOn

19

2a
30

a0

59

60

79

80 WRITECIPX,170) I,J,X(IJMI,YCTJIM),UCTIM),V(TIIM),S1ECTJIM),ROCTIIM),

90
100

Do 92 l=xi,IPt

SEE IF A HEADER NEEDS TO BE PRINTED
IF(LINESF,LT,6@2) GO TO 30

YES, RESET THE LINE COUNT,

LINESFsQ

PRINT THE KEADER

DO 20 IPX'IPD'IFpr
WRITELIPX,148) JNM,NAME,T,NCYC
IF(TURB) GO TO {0
WRITECIPX,159)

GO 10 29

CONTINUE

WRITECIPX,1684)

CONTINUE

CONTYINUE

IPJMaI JMeNG

IPJelJeNG

D=0,

PRM=8,

PRV=G,

IF(TURB) GO TO 60
TESTSRM{IJM)

IFCITEST EQ,INDEFY GO YO 4¢
IF(TEST,NE,B,) PRM={,/TEST
CONTINVE

TESTsRVOL(IJM)
IFCITESTY, . EQ, INDEF) GO TO 5@
IF(TEST NE,B,) PRV®W],/TEST
CONTINUE

D=CONC(IJM)

AERARANAR AR AR AR R R SRR A N R RN R AR AR R AR RN RR R RN R R R R A NN AN R AR AR A AR
TEMPORARY PATCH FOR OUTPUTTING VORTICITY
RERRN AN A RARARARRAARRAR R RN ANKRARRARRRANE AN R A AANANI AR RN AR RRRRARAR

PRMaCR(1JM)

GO YO 70
PRYWTUS(1JM)
DuCONC(1JIM)
PRMaTUQ(1JM)
CONTINUE

DO 88 IPXRIPD,IFD,6

{1 PRV,D,PRM,P(IJM)
LINESFaL INESF+ 1

1JelPJ

1Mz IPJM

CALL LOOP

CONTINUE

IFC,NOT,FILM) GO TO {10
FIyYyBasFIYBQO

1vBelYBO

YCONVRYCNVLD
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137
138
139
140
1414
142
143
144
145
146
147
148
149
150
154
152
153
154
155
156

{10

129
139
140
1%0

160
170

XCONVEXCNVLD
FIXRwFIXRO
FIXLaFIXLO
IXRaIXRO
IxL=IxLO

CALL ADV(Y)
CONTINUE

CALL SECOND(TP)
WRITE(S9,130) TP
RETURN

FORMAT(IH ,20HBEGIN YEDIT AT CP = ,F10,4)

FORMAT(IH , 1BHEND YEDIT AT CP = ,F10,4)
FORMAT(1HL,A10,8410,3X2HTe, JPEL2,5, 1X6HCYCLER,IS)

FORMAT(1H ,2X{HI,3X1HJ,6X1HX, 18X1HY, 10X {HU, 18X1HV,9X3HSIE,8X3HRHO,
1 8X3IMVOL,9X1HC,9X3IHVTC,8X1HP)

FORMAT(1H ,2X{HI,3X1HJI, 6X1HX, 10X 1HY, 18X1HU, 18X3HV,9XSHSIE, 8X3HRKO,
§ BXUHSCAL,9X{HC,9X1HG, 16X1HP)

FORMAT(1X,13,1H,13,18(1X,1PE18,3))

END

LA L LA AL A AL AL A A A d A d A 0 A 2 A A ARt 12T I A L Al A2 I LA XA A LIl Zl LBl A Xt il il Xl 4

DG U £ N

ooco0n

SUBROUTINE YEXIT(IABORY)
YARUI ERROR RECOVERY ROUTINE
WRITTEN BY J,L,NORTON,LASL Te3,1975

Call EXIY
END

LA A A AL LA A A A LAl A A A4 A AL L ALl A Al A A Al A AL LI A2l 2] I3 A 2 A XX Rl 2 12 D)y}
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LW QOO U T WU -
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-
W

TR OO0 OO0

SUBROUTINE YFLUX

ROUTINE TO FLUX MASS,MOMENTUM,AND ENERGY IF THE GRID VELOCITY I8
NOT EQUAL TO THE FLUID VELOCITY

ORIGINALLY WRITTEN BY A, A,AMSDEN AND HANS RUPPEL,LASL Te3
MODIFIED BY J,L,NORTON,LASL Te3,197%

ewema BEGIN COMDECK YSTORE woneow

wvemw REGIN COMDECK YAQDIM suven

DIMENSION X(1),XPARC1),RC1),YPARCL),Y (1), MPARCY),UCS),UG(L),DELSM(
1 1)aVOEYVB(1Y,ROCE)/SIECL) ,MP (L), RMP (L), RCSOCL),ECL),ETIL(L),RVOL
2 (1),MC1),RMCEY,VP(L),PCL), PL(I) UPCLYsUTILCL), UL(l)'Cgfl);VTIL(1)
3 2VLCL), ROL(!).‘VXSV(!),AVYSV(!) DLBROI(1),DLSROQ(1),CAPGAM(L),TUQ
4 (1),816 (l)aTUS(l)cGRROR(l,oGRROZ(l)'GRROP(l)oTUGVEC(1)'MT!L(1)0




§ CONCC1)sCTEMP(1),ANCUCE) ,ANCV(1),GR8V(1),6Z8V(3) X13K(1),X24K(1),
6 YIZKCL),Y24KE1), XRIZK(1) , XRRUK(1),DKLEML1),AREA(L)

veewn END COMDECK YAQDIM sewew

seven BEGIN COMDECK YAGSC nonee

LOGICAL RESTRY,FILM,PAPER,TURB

REAL LAM, MU

COMMON/YSCI1/AASCINSCPL)

COMMON/YSC1/AASC(9600)
COMMON/YSC2/AA(1),ANC,AB,ABFAC,AQM,BB,COLAMU,CYL,DR,DT,DTC,DTFAC,
1 DTOC16),070CC¢1@3),0702,0708,01P08,DYV,DZ,EM10,EPS,FIPXL,FIPXR,
2 FIPYB,FIPYT,PIXL,FIXR,FIYB,FIYT,FREIXR,GR,GROVEL,GZ,G2P,1,1IBAR,
3 IDTO,1J, 1UM, ISP, 1ML, IPXL, IPXR, IPYB, IPYT,IP1,1P2,18C2,1SC3,ITV,
4 IUNF,IXL,IXR,1Y8,1YT,J,JBAR
COMMON/ZYSCR/7JCEN,JPL,JP2,JPU, JUNF, JUNFO2,KXT,LAM,LPB, MU, NAME(8),

{1 NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NQI2,NSC,NUMIT,ZORIG,OM, OMCYL,PXCONV
2 »PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZY2,RIBAR,RIBUB,
3 FREZYY,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQY, TUSI,NCQ, TNEG, TNEGSY, TUSV, TURB,PTOP,PRITE,PBOTHM,
ILNG,NILNG,TP3, TUPOT,TDABAYV,TK, TI, TUQENG,EP1,8AV],QLEVEL, TG, IS8T,
YV, XCONV, XLy XR,YB, YCUNV,YT,PTPOLD,DTSV,DTLAST,FLIYBO, IYBO,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO, IXLO, ISV, JSVN,QMN, QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD,TE,DTR, TMASS, DTVSAV,DTLSAV, IDTY
2y JOTV,IDTC,JOTC,CIRC,TIS4,POTE,UMOM, VMOM, TMAX  TGMX ) ITM, JTM, ITG,JTG
s TMASSY, WMAXEF ,RMINEF,TSTRTD
COMMON/YSC2/22
COMMON/YSCA4/ITABCITABP)
COMMON/YSCU/ITAB(C1000)
COMMON/YSCB/RESTRT,PILM,PAPER, IPD,IFD
wmmew END COMDECK YAQSC wswow
ewese BEGIN COMDECK YAQGEQ veenn
EQUIVALENCE(AASC(1),X,XPAR), (AASC(2) R, YPAR), (AASC(3),Y,MPAR),(
AASC (L) gUY, (AASC(S)p VI  (AASCCHY,)RO) 4 CAASC(T7),DELSM,RCSG, MP), (AASC
(B8),E,ETIL.AREA,XRI3K),

CAASCL1S),9IE), CAASC(16),PHB,DKLEM,RMP)Y, (AASC(Y

YoRVOL) ¢ (AASC(10) s M)RM,VPY, (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL,PMX,PU), CAASCCE3Y,VTIL,VL,PMY,PV),(AASC(14),Q,C0,ROL),(AASC(Y7
Yo CAPGAM,UB), CAASC(18),TUG), (AASC(19),816),C(AASC(28),TUS), (AASCC
21),GRROR), (AASC(22),GRR0OZ), {AASC(23),DLSROI,Y13K), (AASC(24),GZSV
Yo CAASC(25),DLSROQ,VG), (AASC(26),6RSYV), (AASC(27),GRROP, TUQVEC,
Y2uK), (AASC(28) ,MTIL),CAASC(D9),CONC)Y, CAASC(3B),CTEMP,XR2UK), (
AASCC31),ANCUY, (AASC(32)Y,ANCV), (AASC(33),AVXSEV,X13K), (AASC(34),
AVYSV,X24K)
REAL M,M"MP‘R,MT!L
wenas END COMDECK YAQEQ mevew
sarew END COMDECK YSTORE peran
anvwe BEGIN COMDECK PARAM veore
COMMON/PCOM/NSCP1, ITABP, ITABXP, ITABYP,IPFR,NP1,NP2,NLCP1,NLCP2,
{ NLCP3,NLCPU, IFLNS2Z

wewew END COMDECK PARAM ouwvee

wweme BEGIN COMDECK ASTORE roevw

COMMON/ASTC/AT(1@),FT(100)

DIMENSION IX1¢1),IY¥1C1),IXQC1),TY2¢1),XCOCL),YCOCY),CONCY)
EQUIVALENCE(AT, IX1), LATCR),IX2), (AT(3),IY1),(AY(0),IY2),(AT(5),XCQ
1 Ys(AT(9),YCO),(FT,CON)

sewwe END COMDECK ASTORE vanve

DTC=1,E30

CALL START

AN~

-0 P dP UL RO
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73 DO %2 Jm,JPt

74 DO 4@ Isf,IBAR

78 IMJalJeNQ

76 IPJmiIJeNQ

17 IPJPalJP+NQ

78 X1sX(IPJ)

79 YisY(IPJ)

a9 RisR(IPJ)

81 X2uX(1PJP)

82 Yasy(IPJP)

83 R28R(IPJP)

84 X3xX(1JP)

85 Y3sY(1JP)

86 RISR(IJP)

87 Xysx¢1d)

88 Yasy(1J)

89 RYsR(IJ)

90 ULIsUL(IPY)

91 VLiav (IPJ)

92 uL2suL(IPJP)

93 VL2sVL(IPJP)

94 UL3sUL(IJP)

98 VLIsVL(IJP)

96 UL4aul (1)

97 V0L 4zviL(1J)

98 UDIsUG(IPJIw@,Sa(ULI+UCIPT))
99 VO13VG(IPJ)eB,Sa(VLI¢V(IPI))
100 UD2aUG(IPJP)I=3, 8 CUL2+UCIPJIP))
101 VD2aVG(IPJP) =@ Sa(VL2+V(IPJP))
1p2 UD3aUG(IJP) B, ,Sw(UL3*UCIJIP))
183 VD3IsVG(IJP)=@ 52 (VLI+V(IJP))
104 UDU=UG(IJ)=B,SaCULA+UCTIY)
105 VDUYaVG(IJ) w0, Se(VLA+V(IJ))
1076 X{2uX1wX2

{07 X23axX2wX3

108 X34xXlaXy

109 XaixXl4mXy

110 Y21aY2eY!

111! Y323Y3eY2

112 Y43aYldeY3

113 YidzYleYd

114 Y3i{sY3auYy

{15 Ri2mR|+R2

116 R23=R2+R3

117 R34aR3I+RY

118 R4icR4+RY

119 uge=syLieuL2

120 U23sUL2+UL3

121 Us4zuL3+ULY
122 VaiauL4+yUll
12% Videviievie
124 V23uvlasVis

125 Vi4avi3+Vi 4

126 valevLa+vig

127 D=, 254RVOL(IJIN(RI24(UL12#Y2 ¢ VI24X12)+R23*(U232Y32¢V2I4X23)+RIUn(
128 1 U34»Ya3+V3anX34)+RAI(UGIRYLUIVELINXAL))
129 VOLRzVOLTaVOLEEY, /RVOL(IJ)
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130
131
132
133
134
135
136
137
138
139
140
14t
142
143
144
145
186
147
148
149
150
151
152
153
154
158
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
174
172
173
174
178
176
177
178
179
180
184
182
183
184
188
186

1@

20

39

49
e

69

10

89

IFC(I,NE,IBAR) VOLRm{,/RVOL(IPJ)

IF(J.NE,JP1) VOLT=1,/RVOLCIJP)

IFCI,£Q,1) GO YO 69

FL3eFR

AL=wAR

1F(J,EG,2) GO TQ 70

FeeeFT(I)

ABzwAT(])

FREDTOB«RI24 C(UDI4UD2) Y214 (VD14VD2)xX12)

ARSAGMRSIGN(1,,FRI+BA»U AFR/(VOLReVOLC)

FT(I):DTOB*REBt((UDZOUDSJtYSZO(VDE¢VDS)txal)

AY(1)aAGMeSIGN(L, FT(T))+BA%4,«FT(I)/(VOLTVOLC)

XXSAMAX]{(ABS(FB), ABS(FR),ABS(FT(I))gﬂBS(FL))

DTC:AMIN!(DTC,DYPOS'AOPAC/txx:RvOL(!J)oDYPOStABs(D)oEMlﬂ))

IF(DTCSAV,NE,DTC) IDTC®!

IF(DTCSAV,NE,DTCY) JDTCEY

DTCSAV=DTC

MP(TJYRMTILCIJIwVOLCHFRA(C] ,wAR)2ROLCIJIY¢ (L, ¢+ARY*ROLCIPIII4FT(T) #¢
1 C1ymATCI))*ROLCIII#CY+ATCI))AROLCIJIPIISFLACCE ,=ALIRROLCTIJ)I#C1,¢
2 ALYXROL(IMS)I+FB#{(1,wABYAROLCYIJY* (L, ,+ABY&ROLLIIM))

ROEaRO(IJI*ETIL(TJ)

SIE(IJ)my, /MP(IJ)*(ROE*VOLCOFR*((1.'AR)tROE*(1 +ARYAROCIPJIRETIL(
1 1PJ))+FT(I)*((1 «AT(1))*ROE+ (]}, ¢AT(1))*RO(IJP)*ETIL(!JP))#FL*((l.
-AL)tROEt(1.#AL)*RO(IMJ)tETIL(IMJ))+F8*((1.'AB)aROE¢(t +AB)»RO(

3 ISMISETILC(IJOMY)))

IF(,NOT,TURB) GD TO 30

ROQGzROCIJIATUR(ISN)

TUGVEC(IJ)ng ,/MP(IJIR(ROQWVOLCHFR®((1,=AR)AROQ+(1,+AR)*ROCIPJI TR
1 (IPIIISFPTLIIN( (], mATCI) ) wROGe(1,¢AT(T)IXROCIIPISKTURLTIJIR)I#FLA((Y,
2 oALIAROQI (1, 0ALI*RO(IMIIRTUQGIIMI)I+FBw((1 =ARINROQ+(1,+AB)*ROCIJM
I YeTURCIJIMY))

CONTINUE

ROQaCONC(1IJ)

CTYEMP(IJ)sVOLCHROQEFRA( (1 ,mAR)¥ROQ+ (], +AR)NCONC(IPJ))+FTCI)n((
1 ATCI)I*XROQ4 (L, +ATCT)IRCONCCTIIPY)4FLW( (], =AL)2ROQe (L, +ALINCONC
e ))+FBt(t1.-AB)tR00¢¢1 +AB)Y*CONC(IJM))

CTEMP(IJJ!CTEMP(IJ)tRVOL(IJ)

§§otcgd)u8./t(Rxonaqns¢naaa((xx.xslﬂ(Ya-va)-(vx-YS)t(xz-xa)))

21p

1JPsIPJP

IJMalIMeNQ

CaLL LOOP

CONTINUE

CALL DONE

GO T0 8@

FLeDTDB2RIY« ((UDSSUDU) #YUI+(VDI+VDU) xX34)

ALZAGMASIGN(L, ,FLY+BO#2 #FL2RVOL(LJ)

G0 TO 10

FBeDTOB2RYIa{LUDS+UDII*Y 144 (VDL44VYDIIwXRUL)

APSA@M*SIGN(Y,,FB)+BO%2 #FB2RVOL(IJ)

GO 10 2@

CALL 8TART

DO 110 Je2,JPt

00 192 Imi,IBAR

RO(IJIWMP(IJI2RVOL (1)

CONC(IJ)SCTEMR (1)

IF(J.EQ,2) ROCIJMINROL(IJM)

P X

.
™S
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187 IF(NOT,TURB) GO TO 90

188 TUQCIJ)=STUBVEC(TID)

{89 IF(TUR(IJ) ,LT,.0,) TNEGATNEG+#TUQ(IJ)#RO(IJ)/RVOL(IJ)
198 IFCTUR(IJ) LT,2,) TUR(IJI=D,

191 9@ CONTINUE

192 IF(J.EQ,JP1) RO(IJPIBROL(IJP)

193 IF(1.BQ,1IBAR) RO(CIJ+#NB)I=ROL(IJ+NQ)
194 I1IMaTJMeNQ

19% 1JPsIJP+NG

196 198 IJ2IJ+NG

197 CALL LOOP

198 1190 CONTINUE

199 CALL DONE

ena CALL STARTD

201 DO 130 JJ=2,JP2

202 JeJPieJJ

203 DO 129 1i=i,IP}

2d4 IxlP2wl?

205 IMJalJeNQ

296 IMIME I JMeNQ

207 XX®md,

208 IF(ILNE,IPL AND, J,NE,2) XX®MP(IJM)
209 IF(I.NEZIPL AND J NELJP2) XXuXXeMP(1J)
210 IFCTANEL I AND J NE,JP2) XXRXX+MP (IMJ)
211 IF(I.NE 1 ,AND J,NEL2) XXaXX¢MP(IMIM)
212 RMP(IJ)md, /XX

213 1JeIM)

214 120 IJMgIMJIM

21S CALL LOOPD

216 130 CONTINUE

217 CALL START

218 DO 150 Js2,JP2

219 00 4@ I=y,1PY

220 AXBRMP (TJI/RMCIT)

22¢ URPCIJ)mXXaULCTJ)

22¢ VPEIJYaxX«VL(IJ)

223 14@ 1J=IJ+NQ

224 CaLt LoorP

2258 180 CONTINUE

226 CalL DONE

227 CALL STARY

228 D0 260 Jm2,JP1

229 DO 25@ 1=, IBAR

239 IPJx1JeNQ

231 IPJP=YJP¢NG

232 X1axX(IPJ)

233 YimY(IPd)

234 R1aR(IPJ)

235 UL1aULCIRPJ)

236 UGIsUG(IPJ)

- X4 VLisVL(IPJ)

238 VGiavG(IRI)

239 X2sX(IPJP)

2ue Y2uY(IPJP)

24} R2aR(IPJP)

242 uL2sUL(IRJP)

243 UG2suG(IPJP)
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204
245
246
247
248
249
250
254
252
253
254
25%
256
257
258
259
260
261
262
263
264
265
266
267
268
269
279
274
272
273
274
275
276
277
278
219
280
281
282
283
284
288
286
287
288
289
200
291
292
293
294
295
296
297
298
299
300

160
170
180
190

272

210

220

230
24e

vi2svL(IPJP)

VG2sVvG(IPJP)

X3eX(1JP)

Y3isy(1JP)

R3IBR(IJP)

UL3=uL(1Je)

UGSaUG(IJP)

VL3=VL(1JP)

VG3avG(IJP)

XquX(1J)

YasY(1J)

R4SR(1J)

UL4sUL(TJ)

UG4aUG(LJ)

Vidavi(1J)

VG4aVG(Id)

XXaDTOB#ROLCIJ)

UL13808,50 (ULI4ULISULIPJY*ULTIIP))

VL13z0,5«(VLIeVLIeV(IPI)&V(IJP))

UL24a@,Se(UL2+ULU+UCIPIPISUCLII))

VL24R0,8% (VL24VLAsVCIPIP)I ¢V (IN))
FISRXX#(RISRIIw((UGI®UGIwULIIINCYImY{)#(VGL14VGInVLI3)a(XiwX3))

FaaaXXn (R24RYIn( (UG24UGU=UL24)#(Y2aYUI+(VG4VG4eVL24)x(XUwX2))

FM{xF2U*RMP(IRJ)

FM2aF{3«RMP(IPJP)

FMIaF2UxRMP (1JP)

FMUGF {3aRMP (T S)

XCoe25¢(X1eX24XI4+XNY)

YCs, 2S#(YSeY24Y34YU)

UCsas, 25« (UL13+UL24)

VCe, 23+ (VL13evVi24)

UGCe, 252 (UG1+eUGR+UGI+UGY)

VGLu, 285+ (VG1+VG2+4VG3+VB4)

UGCUC=2UGCwUC

VGCVCeVGLwVC

AcUGCUC#(Y3aY1)¢VGCVE¥(X1wX3)

BeUGCUCH (YUaY2)+VGCVCH(X2wXY)

IF(A) 160,180,170

IF(B) 230,220,220

IF(B) 210,200,280

{F(B) 218,190,200

WaH=0,9

GO TO 240

e,

WE((Y3eYC)2UGCUCH(XCoX3)2VGCVL)/((Y3wY2)AUGCUCH(X2eX3IAVGCVL)

GO Y0 249

Wai,

Ha({YCoY1)nUGCUCH(X1eXCIMVGCVL)/((YRwYL)RUGCUCS(X1wX2)RVGCVC)

GO YO 240

Wz@,

HE((YCPYUd)RUGCUC (XUeXCIAVGCVC)/((YTeYU)aUGCUCHIXBRXTIRVELYC)

G0 TO 240

Hed, .

g:((Yc-va)uuGCUC#(XQ-XC)tVGCVC)/t(YI-Y“)*UGCUC+(X0.X1)*VGCVC)
Mie1 =i

OMHE{ ,wH

UBsWaHIUL24OMWAKRaULI+WaOMHUL 1 +OMNS OMMAUL 4
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331
g2
323
304
8%
326
387
308
329
310
311
312
313
314
315
316
317
318
319
3240
324
322
323

OO0

2se
260

VEBaWaHSVL24OMNaHAVLS¢WROMHRY { +OMNROMHAVL 4
ALTERAD+BOR(ABS(FIIISABS(F24))Y4RVOL(LS)ZROL(IV)
XXa(],=ALTE)*UC+ALTE~UB
UPCIPIIRUP(IPJYaPM XX

UP(IJPYBUP(IJP) +FMInXX
UP(IPJPISUP(IPJPYaFM2AXX
UP(1J)=UP(IJ)+FMUwXX
XXEC,»ALTEI#VCHALTE2VB
VP(IPJ)IaVP(IPJ)eFM ] nXX
VP(IJP)BVP(IJP)+FMIxXX
VP(IPJP)RVP(IPJP)=FM2aXX
VP(1J)eVP(IJ)eFMUAXX

1Jz1Py

1JPelPJP

CALL LOOP

CONTINUE

CalLL DONE

GO SET THE BOUNDARY CONDITIONS
CALL BC(3)

RETURN
END

T T R Lt e T T Y YYD PR Y S R L DT L R LY R LY Y L AL R AL L DL LAl ALl d bl bl Al
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SUBROUTINE YINIT

ROUTINE TO INITIALIZE THE CODE
WRITTEN BY J,l.,NORTON,LASL Te3,1974
weews BEGIN COMDECK PARAM senve

COMMON/PCOM/NSCPY, 1TABP, ITABXP,ITABYP, IPFB,NPL,NP2,NLLCPL,NLCP2,
1 NLCP3,NLCPU, IFLMSZ

eeowe END COMDECK PARAM weene
woeew BEGIN COMDECK YSTORE verwa
wemew BEGIN COMDECK YAGQGDIM wemew

DIMENSION X(1),XPAR(1)Y,RC1),YPARC1),Y(1) MPAR(CL),UC1),UGC1),DELSM(
1), V(1) ,VBC1),ROC1),SIECL) ,MP(1),RMP(1),RCBQ(Y),E(1),ETIL(L),RVOL
C1)aMEL),RMCL) VRCL) pP LY PLCLY, UPCLY, UTILCL) ,ULCL),CACL),VTIL(Y)
WdVLC1) )ROLCYY,AVXBYV (1), AVYSV(1),DLSROI(1),DLSROGC1)CAPGAM(L),TUQ
(1),8I6¢1),TUS(1),GRRORC1),GRROZ(1),GRROP(1), TUGVEC(C1),MTIL(L),
CONC(1),CTEMP(1),ANCUCL) ANCV(1),6RSV(1),GZSVIL),X13K(1)oXRUK(L),
YI3KC1),Y24K (1) XR13K(1) ) XR2U4K(1)sDKLEM(L), AREA(L)

wuenw END COMDECK YAQDIM noenn

weswe BEGIN COMDECLK YAQSC enere

LOGICAL RESTRT,FILM,PAPER, TURB

REAL LAM, MY

COMMON/YSC1/AASC(NSCPY)

COMMON/YSCL/AASC(9688)

COMMON/YSCZ/AA(l)'ANC'AﬁpA@FAC'AUM,BQ,COLAMU'CYLpDR,DT!DTC;DTFAC;

1 DTNC1Q),DTOC(10),0T02,DT708,DTPOS,DTV,DZ,EM10,EPS,FIPXL,FIPXR,

TS AN




o0 (s X2 Xal

o3O00

2 FIPYR,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,GZ,62P,1,18B4AR,

3 IDTO,1J,TIM 1JP, IML, IPXL, IPXR, IPYB, IPYY, IP1,1P2,18C2,18C3,1TV,

4 JUNF,IXL,IXR,1YB}1YT,J,JBAR
COMMON/YSC2/JCEN, JPY, JP2, JPU, JUNF, JUNFD2, KX, LAM, P8, MU, NAME(S),

1 NCYC,NLC,NPS,NPY,NQ,NGI,NQIB,NQI2,NSC,NUMIT,20R1G,0M, OMCYL,PXCONV

2 JPXL,PXR,PYB,PYCONYV,PYT,ROT,REZRON,REZSIE,REZYA,RIBAR,RIBJYB,

3 FREZYY,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, THFIN
COMMON/YSC2/TURT, TUST,NCQ, TNEG, TNEGSV, TUSY, TURB,PTOP,PRITE,PBOTM,
1 ILNG,NJLNG,TP%,YUPOT, TDGSAV,TK, T, TUGENG,EP],SAVL,0LEVEL,TQ,1ST,

2 VV,XCONV, XL,XR,YB,YCONV,YT,PTPOLD,DTSY,DTLAST,FIYBO, 1YBO,YCNVLD,

3 XCNVLD,FIXRO,FIXLO, IXRO, IXLO, ISVW,JSVN,QMN,QGMX, WMAX, JNM, T2, TLIM,

4 ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTV

S ,JDTV,IDTC,JDTC,CIRC, TIS,POTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM,176G,JT6

6 ,TMASSYV,WMAXEF,RMINEF, TSTRTD

COMMON/YSC2/22

COMMON/YSCU/ITAB(LTABP)

COMMON/YSCY/1TAB(1080)

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

mewawns END COMDECK YAQSC LA LA L

emume BEGIN COMDECK YAQEQ neven

EQUIVALENCE(AASCCY), X, XPAR), (AASC(2),R,YPAR), (AASC(3),Y,MPAR), (
AASC(4),U), CAASC(S)»V), (AASCC(6),RO), CAASC(T7),DELSM,RCSG,MP), (AASC
(8),E,ETIL,AREA,XR13K),

CAASCCIS),SIE), CAASC(16),PMB, DKLSM,RMP), (AASC(Y

Y¢RVOL), (AASC(1B),MyRM,VP), CAASC(CL1),P,PL,EP,UP), CAASCC(12),UTIL,
UL, PMX,PU), CAASCCE3),VTIL,)VL,PMY,PV), (AASC(34),G,C0,R0OL),CAASC(LTY
Y, CAPGAM, UGY, (AASC(18),TUB), (AASCC19),SIG), CAABCC28),TUS), (AASC(
21),GRROR), CAASC(22),GRROZY, (AASC(23),DLSROI,Y13K), (AASC(24),G25V
Yo CAASCC25),DLSROG,VG)Y, (AASC(36),GRSV), (AASC(27),GRROP, TUQVEL,
Y24KY, CAASC(28) (MTIL), CAASC(29),CONC), CAASC(3@),CTEMP,XR24K), (
AASC(31),ANCU), (AASC(32),ANCV),(AASC{33),AVXSV,X13K),(AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR,MTIL

wnwwe END COMDECK YAQEG rnewe

euwesee END COMDECK YSTORE LA L ALl

COMMON/FTABC/FTAB(2)

DIMENSION STARYT(3,S)

DATA (START(II),Ifa1,15)/715«0/

DATA II,1DUM/@G,D/

DATA IEPLAG/B/

DATA RESTRT,PAPER,FILM,WRAPUP/,TRUE .y FALSE,s.TRUE,,28,/

= O XN L LN == e

GET THE CP TIME AT JOB START

CALL SECOND(T2)

MAKE SURE ENOUGH LCM IS AVAILABLE
INEEDENLCP14NLCP24NLCP3+IFLMSZ4NLCP U+

CALL GEYLCMCILSIZE)

IFCINEED,GT,IL8IZE) CALL UNCLEC4,SHYINIY,27,
{ 27HNOT ENOUYGH LCM IS AVAILABLE)

NO I8 THE NO, OF DISTINCT LCM ARRAYS ALLOCATED, ARRAYS CAN BE
ADDED OR DELETED AS LONG AS NQ IS CHANGED CONSISTENTLY,

NOw34
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268

ao0On

s Xale] OO0

e g Xel

o [e X2 Kg] o000 (aNulel o000 o000

READ THE JOB PARAMETERS, FIRST SET UP FOR NAMELIST INPUT,

ASSIGN 38 YO IERRY

CALL TABDEF(SYART,SHSTART,S,1ERRT)

CALL TABSET(STARY,6HRESTRY,RESYRT,1EFLAG,8,02,0,3)
CALL TABSET(START,dHFI{LM,FILM,IEFLAG,d,0,0,0)
CALL TABSETY(STARTY,SHPAPER,PARER, IEFLAG,3,0,0,@)
CALL TABSET(START, 6HWRAPUP,NRAPUP, IEFLAG,D,0,08,0)

DO THE ACTUAL READ

RESTRT = IF ,TRUE,,THE CODE WILL BE RESTARTED FROM A
DUMP TAPE (DEFAULT) .
= IF .FALSE,,THE PROBLEM WILL BE GENERATED FROM INPUT
. DATA TO FOLLOW
PAPER '« IF ,TRUE,,OUTPUT WILL OCCUR ON PAPER (DEFAULTaFALSE)
FILM = IF ,TRUE,,OUTPUT WILL OCCUR ON FILM (DEFAULTETRUE)
(IF PAPER AND FILM ARE BOTH FALSE,FILM IS SET 10 ,TRUE,)
WRAPUP e NO, OF CP SECONDS TO ALLOW FOR PROBLEM TERMINATION
AFTER THE LAST CYCLE (DEFAULT=28,)

CALL NAMLST(START,S,IEFLAG)
CHECK FOR ERRORS

IF(IEFLAG,NE, @) CALL UNCLEC4,SHYINIT,23,23HERROR IN START NAMELIST
1)

NO ERRORS, SET THE OUTRUT DO LOOP INDICES,
1PD=6

IFDst2

IF(,NOT ,PAPER,AND, NOT,FILM) FILMa, TRYE,
IF(,NOT,PAPER) IPDsj2

IF( NOT,FILM) lFD=me6

SET UP THE CONSTANT /3

THIRDmY,/3,

SEY UP THE CONSTANT 2/3%

TWTHRD®2 ,a THIRD

GEY THE JO8 10

CALL GETJOBC(JNM)
GEY THE J0B TIME LIMIY
CALL GETJTL(TLIM)

GIVE A LITTLE YIME FOR WRAPUP
TLIMaTLIMeWRARUP



142
143
104
148
146
147
{148
149
1s@
151
152
153
154

155

156
187
158
159
160

[aRalNsl [z Ko Xyl

IF FILM IS YRUE,SET UP OUTPUT FROM NAMELIST ROUTINES TO GO TO
FILM AND PAPER BOTH

IF(FILM) CALL NAMPRY(2,FTAB)
SET LCM YO INDEFINITES

1a0
ILASTaNLCPIeNLCPR2+NLCP3nY
18 CONYINUE ,
CALL ECWR(1777000000008aATTT7778,1,1,IDUM)
IF(1.EQ,ILASTY GO TO 20
Ixlet
GO Y0 i@
20 CONTINUE
RETURN
30 CONTINUE
CALL UNCLEC4,SHYINIT,35,35HSTART NAMELIST INITIALIZATION ERROR)
END

B T T T Y Y I T Y Y Y Y Y P P Y P P Y P R P P R T Y Y L PP PR P R Y LR Y L T
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»

SUBROUTINE YINPUY
ROUTINE TO READ YAQUI INPUT VARIABLES
WRITTYEN BY J,L,NORTON,LASL T»3,197%

eewwe BEGIN COMDECLK YSTORE oerre

wenwe BEGIN COMDECK YAQDIM surew

DIMENSION X(1),XPARCI),R(1),YPARC1),YC1),MPAR(CL)yU(1),UGCL),DELSM(
$),V(YI,VG(L),ROC1I»SIECLI),MPL1),RMP(1Y,RCSQ(L),EC1),ETIL(L),RVOL
(1Yo MCL),RMUE), VP (L), P (1) ,PLCLY,UPCIY,UTILC1), ULCL),COCL),VTIL(L)
sVLC1) ROL(1),AVXSV(1),AVYSV(]),DL8ROIC1),DLSROQC1),CAPGAM(1),TUG
C13,SIGCL), TUS(1),GRROR(1)4GRROZ(1),GRRAP(1), TUQVEC(1),MTIL(1),
CONC(1))CTEMP(1),ANCUCT1),ANCV(1),GRSY(1),6ZSV(31),X13K(1),X24K (1),
YIZKCY),Y24K (1), XRE3K(1),XR24K(1),DKLSM(1),AREALY)

ewewn END COMDECK YAQDIM sepee

wenne BEGIN COMDECK YAGSC seerw

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM¢MU

COMMON/YSCY/AASC(NSCP)Y

COMMON/YSC1/AASC(S40D)

COMMON/YSCR/AA(1),ANC,AQ, AQFAC,AOM,B@,COLAMU,CYL,DR,DT,DTC,DTFAC,
{ OTO(10),DTOC(32),DT02,D708,DTPOS,DTV,DZ,EM10,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIVYB,FIYT,FREIXR,GR,GRDVEL,GZ,62P,1,IBAR,

3 IDTO, IJ, VJIM, TJP, IML, IPXL, IPXR, IPYB,IPYY, 1P1,]P2,18C2,1SC3,1ITV,

4 TUNF, IXL,IXR,IYB,1YT,J,JBAR
COMMON/YSCR/JCEN,IPY,JP2,JRPU, JUNF, JUNFOR,KXT,LAM,LPB, MU, NAME(B),

§ NCYC,NLC,NPS,NPT,NG,NQI,NQIB,NRI2,NSC,NUMLT,ZORIG,0M,OMCYL,PXCONV

2 +PULPXR,PYB,PYCONV,PYT,RDT,REZRON,RFZS1E,REZYD,RIBAR,RIBJS,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQTI, TUSI,NCO, TNEG, TNEGSY, TUSV, TURB,PTOP,PRITE,PROTM,

O UT £ A Y »»
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ILNG,NILNG,TP3, TUPOT, TDOSAV,TK,TI,TUQENG,EP1,SAVL,QLEVEL, T, IS8T,
VV,XCONV, XL)XR,YB, YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,1YB0,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO, IXLO,I8VW,JBVW,QMN, GMX, HMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRO, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTV
1 JOTV, IDYC,JDYCoCIRC,TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM,JTM,ITG,JTG
s TMASSV , WMAXEF,RMINEF,TSTRTD

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSC4/1ITAB(1000)

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

wenww END COMDECK YAQSC senwe

mowns BEGIN COMDECK YAQEQ woenwe

EQUIVALENCECAASC(1),X,XPARY, (AASC(2),R)YPAR), CAASC(3),Y,MPARY, (
AASCLA) yU), CAASC(S) V), (AASC(H))RO), CAASC(T),DELSM,RCEQ,MP), (AASC
(8),E+ETIL,AREA,XRI3K),
(AASC(15),SIE), CAASC(16),PMB,DKLSM,RMP), (AASC(9
YsRVOL) s (AASC(L0),MRM,VP), (AABC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL PMX,PLY, CAASCC13),VTIL,VL,PMY,PV), (AASC(14),G,CQ,ROL), (AASC(17
Yo CAPGAM,UGY, (AASC(L18),TUG), (AASC(19),SIG),(AASC(28),TUS), (AASC(
24),GRROR)Y, CAASC(22),6RR0Z),(AASC(23),DLSROI,Y13K),(AASC(24),GZS8V
o CAASC(25),DLSROQ,VE), (AASC(26),GR8VY, (AASC(27),GRROP, TURGVEC,
Y2UK) o (AASC(28) ,MTIL) o (AASC(29),CONCY, CAASC(30),CTEMP,XRRY4K),(
AASC(31),ANCU), CAASC(32) ,ANCV), (AASC(33),AVXSY,X13K), (AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR,MTIL

wewes END COMDECK YAGEQ camen

seenme END COMDECK YSTORE LA LA 4

DIMENSION CARDN(3,49)

DATA (CARDN(II),Il=i,147)/147«0/

DATA lEFLAGrG/

SET UP THE NAMELIST INPUY TABLE

ASSIGN 4@ TO IERRTY

CALL TABDEF(CARDN,SHCARDN, 49, IERRT)

CALL TABSET(CARDN,2HMU,MU,lEFLAG,2,0,0,0)

CALL TABSET(CARDN,3HLAM,AM,IEFLAG,0,3,0,8)

CALL TABSET(CARON,2HOM,QM, IEFLAG,2,0,0,0)

CALL TABSET(CARDN,3IMEPS,EPS,JEFLAG,0,0,0,0)

CALL TABSET(CARDON,2HGR,GR,1EFLAG,2,08,0,@)

CALL TABSET(CARDN,2HGZ,GZ,1EFLAG,2,0,0,0)

CALL TABSEY(CARON, 6HFREZXR,FREZXR, IEF| AG,8,0,0,8)
CALL TABSETY(CARDN,2HYB,YB,l1EFLAG,2,0,2,0Q)

CALL TABSET(CARDN,SHREZYQ,REZYQ,1EFLAG,0,0,0,0)
CALL TABSET(CARDN, 6HREZRON,REZRON, IEFLAG,9,0,0,0)
CALL TARSET(CARDN,6HREZSIE,REZSIE,IEFLAG,3,0,0,0)
CALL TABSET(CARDN,3HGZP,GZP,1EFLAG,0,0,0,0)

CALL TABSET(CARDN, 1KY, T,1EFLAG,02,0,0,0)

CALL TABSET(CARDN,2HDT,DT, IEFLAG,2,08,0,0)

CALL TABSET(CARDN,SHNCLST,NCLST,IEFLAG,0,0,0,0)
CALL TABSET(CARDN,SHTWFIN,TWFIN,lEFLAG,0,08,0,@)
CALL TABSET(CARDN,3HNCQ,NCQ, IEFLAG,9,0,0,0)

CALL TABSEY(CARDN,6HGLEVEL,QLEVEL,IEFLAG,0,0,8,0)
CALL TABSET(CARDN,d4HTUQL,TUGI, IEFLAG,2,0,2,08)
CALL TABSET(CARDN,4HTUSI TUSI,1EFLAG,B8,8,0,0)
CALL TABSET(CARDN,2KHTQ,YQ,1EFLAG,2,0,0,0)

CaLL TABSET(CARDN,3HIST,IS8T,1EFLAG,2,8,0,0)
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CALL TABSET(CARDN,UHIBAR,1BAR,1EFLAG,R,2,0,0)
CALL TABSET(CARON,U4HJIBAR,JBAR,1EFLAG,?,0,048)
CALL TABSET(CARDN,U4HIUNF, IUNF,IEFLAG,8,83,0,0)
CALL TABSET(CARDN,4HIUNF,JUNF,1EFLAG,%,0,0,0)
CALL TABSET(CARDN,4HJCEN,JCEN,I1EFLAG,0,2,0,0)
CALL TABSET(CARDN,2HDR,DR,JEFLAG,%,0,0,@)

CALL TABSET(CARDN,2HDZ,DZ,lEFLAG,2,0,0,0)

CALL TABSET(CARDN, SHCYL,CYL,1EFLAG,2,3,0,0)

CALL TABSET(CARDN,6HGRDVEL,GRDVEL,lEFLAG,0,2,0,0)
CALL TABSET(CARDN,2HAD,AQ,1EFLAG,0,0,0,0)

CALL TABSET(CARDN,3HAGM,ABM, IEFLAG,0,9,0,0)

CALL TABSET(CARDN,2HBO,BQ,lEFLAG,8,2,0,0)

CALL TABSET(CARDN,SHKXI,KX1,I1EFLAG,2,”,08,0)

CALL TABSET{(CARDN,IMANC,ANC,lEFLAG,R,3,03,9)

CALL TABSET(CARDN,SHAQGFAC,ARFAC, lEFLAG,2,7,0,0)
CALL TABSET(CARON,SHDTO,DTO,IEFLAG,1,3,0,9)

CALL TABSET(CARDN,4HDTOC,DTOC, IEFLAG,1,9,0,08)
CALL TABSET(CARDN,&HFREZYT,FRE2YT,1EFLAG,0,0,0,8)
CALL TABSET(CARDN,6HFREZYB,FREZYB, 1EFLAG,%,0,0,08)
CALL TABSET(CARDN,SHZORIG,2Z0RIG,IEFLAG,0,02,0,08)
CALL TABSET(CARDN,SHJDUMP,JDUMP,1EFLAG,0,8,8,0)
CALL TABSET(CARDN, 4HNAME,NAME,I€FLAG,1,8,0,0)
CALL TABSET(CARDN, 6HWMAXEF ,WMAXEF,IEFLAG,0,0,9,0)
CALL TABSET(CARDN,&HRMINEF,RMINEF, JEFLAG,9,2,0,8)
CALL TABSET(CARON,6HRTSYRYD,TSTRTD,1EFL.AG,0,0,0@,0)
CALL TABSEY(CARDN,4HIEOF,1EQOF,1EFLAG,0,02,0,0)

READ THE INPUT VARIABLES
CONTINUE

1EQFg@

CALL NAMLST(CARDN,S,lEFLAG)
CHECK FOR INPUY ERRORS

IFCJEFLAG,NE,@) CALL UNCLE(4,6HYINPUT,26,

{ 26HCARDN NAMELIST INPUT ERROR}

NO ERRORS, CHECK FOR EOF,
IF(IEOF,NE,0) GO YO 20
NO, CONTINUE READING,

60 10 @
CONTINUE

CHECK THE VALUES OF THE INPUT PARAMETERS

IF(MU,LT,R)) CALL UNCLE (4, 6HYINPUT, 8, 8HMU,LT,0,)
IF(LAN LT.8,) CALL UNCLE(4,6HYINPUT,9, QHLAM L7.8,)

IF(OM, LY l..OR OM,G6T,2,) CALL UNCLE(a,bHYINPUT 18'10HILLEGAL oM)

IF(EPS LE,8,) CALL UNCLE(Q AHYINPUT, 9, 9HEPS,LE,O,)

IF(FREZXR.LT.!,) CALL UNCLE(“.GHYINPUT.lZ.12HFREZXR.LT.1.)
IF(FREZYT, LT,1,) CALL UNCLEC4,6HYINPUT, 13, 12HFREZYT LT,1,)
IF(FREZYB, LT.! ) CALL UNCLEC4,6HYINPUT,12,12HFREZYBLT,1,)
IF(REZRON,LE, G ) CALL UNGCLECY4,8HYINPUT, 12, {2HREZRON,LE,Q,)
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146
147
148
149
159
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
178

POV AWM -
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IF(REZSIE,LE.@.) CALL UNCLE(C4,6HYINPUT,12,12HREZSIE,LE,B,)
IF(DT,LE,@,) CALL UNCLEC4,6HYINPUT,8,8HDT,LE.Q,)

Do 38 l1=2,10@

IF(DTOC(1}),EQ,?, ,AND,DTOCII),EQ,B,) GO TO 38

IF(DTOC(ID), LE DTOC(II-!)) CALL UNCLE(“obHYINPUTpZEa
1 22HpTOC MUST BE MONOTONIC)

IF(DTOCII)LE,A,) CALL UNCLECU,aNYINPUT,20,20HILLEGAL VALUE OF DT0

1)
3@ CONTINUE
IF(IBAR,LE,D) CALL UNCLEC(U,6HYINPUY,9,9HIBAR,LE,B)
IF(JBAR,LE,@) CALL UNCLE(4,6HYINPUT,9,9HJBAR,LE,D)
IF(OR,LE,@,) CALL UNCLEC4,6HYINPUT,8,8HDR,LE ;)
IF(DZ,LE,@.), CALL UNCLECH4,6HYINPUT,8,8HDZ,LE,®,)
IF(CYL NE, 1..AND CYL.NE,B,) CALL UNCLE(4, bHYINPUT,ZG.
1 20HILLEGAL VALUE OF CYL)
IF(GRDVEL ,NF,0, (AND,GRDVEL NE, 1, ,AND,GRDVEL,NE,2,) CALL UNCLE(4&,
{ 6HYINPUT,23,23HILLEGAL VALUE OF GRDVEL)
IF(a@B,LT,7, ,0R,A0,67,1,) CALL UNCLE(4,6HYINPYT,18,10HA2 ILLEGAL)
IF(BO,LT, n..on B,GY7,2,) CALL UNCLECH,6HYINPUT,1@,10HBO ILLEGAL)
IF(AGM LT,?,,0R, AGM GT,1.) CALL UNCLE(Q,6HYINPUT, 1§, 11HAGM TLLEGAL
1)
TFCKXT LT Cw1),OR KXI,6T,1) CALL UNCLE(4,6HRYINPUT,41,
1 tIHKXI ILLEGAL)
IFCANC,LE,@,) CALL UNCLECU, 6HYINPUT,9,9HANC,LE(D,)
IFCAQFAC, LY, ®, ,OR ABFAC,6T,1,) CALL UNCLEC4,6HYINPUT,13,
{ 13HAGFAC TILLEGAL)
RETURN
48 CONTINUE
CALL UNCLEC(4,6HYINPUT,35,35HCARDN NAMELIST INITIALIZATION ERROR)}
END

SUBRQUTINE YPH{
ROUTINE TO DO THE EXPLICIT LAGRANGIAN HYDRO (PHASE {)

ORIGINALLY WRITTEN BY A,A,AMSOEN,LASL Te3
MODIFIED AND DOCUMENTED BY J,L NORTON,LASL T=3,197%

esvuwe BEGIN COMDECK YSTORE woeew

ewoes BEGIN COMDECK YAQRDIM sanes

DIMENSION X(1),XPARCI)I,RC1),YPARCE) Y(1),MPARC1),U(1),UG(L),DELSM(
1 1).VCEL)VGLL)4ROC1), 51!(1) MP(1),RMP(1),RCIVCLY,E(Y),ETTIL(1),RVOL
2 ") M(l)'RM(!) VPL1),PL1)y PL(I) UP(‘)OUYIL(I) ULCE),COCYY,VTIL(Y)
3 ,VL(1),ROLC1),AVXSV(1),AVYSY(1),DLSROYI(1),DLSROQ(L),CAPGAM(1),TUQ
4 (1),816C1),TUSC(Y), GRROR(l) GRROZ(1), GRRDP(!) TUGVEC(1),MTIL(1),
S CONCCI) CTEMPCL),ANCUCL), ANCV(!) GRSV(!) GZSV1Y,X13K(1) o X2UK(1),
6 YISK(1),Y24K(1), XR13K(1)¢XR24K(1) DKLSM(‘),ARE‘(‘)

emwoew END COMDECK YAQDIM svwae

smwew BEGIN COMDECK YAQSC enene

LOGICAL RESTRT,FI_M,PAPER,TURB
REAL, LAM,MU
COMMON/YSC1/AASC(NSCPY)
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COMMON/YSC1/AASC(9608)

COMMON/YSCR2/AAC1),ANC, AQ, AQFAC, AGM,B0,COLAMY,CYL,DR,0T,DTC,DTFAC,
DYOC(1@),070C(10),0702,0T08,DTPOS,DTV,D2,EM10,EPS,FIPXL,FIPXR,
FIPYB,FIPYY,FIXL,FIXR,FIYB,FIYT,FREZXR,6R,GRDVEL,GZ,G2ZP,1,1BAR,
1070, 13,1IM,10P, IM1, IPXL,IPXR,IPYB, IPYY,1P1,1P2,1SC2,1ISC3,1TV,
IUNF, IXL, IXR,IYB,1YT,J,JBAR

COMMON/YSCR/JCEN, JP1yJP2,JP4, JUNF, JUNFOR,KXT,LAM,LPB, MU, NAME(B),
NCYC,NLC,NPS,NPT,NQ,NOI,NQIB,NQI2,NSCy,NUMIT,ZORIG,OM, OMCYL ,PXCONV
+PXL,PXR,PYB,PYCONV,PYT,RDY,REZRON,REZSIE,REZYB,RIBAR,RIBJB,
FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN

COMMON/YSC2/TUQI,TUSI,NCQ, TNEG, TNEGSYV, TUSY,TURB,PTOP,PRITE,PBOTM,
TLNG,NILNG,TP3, TUPOT,TDOSAV,TK,TI,TURENG,EP},$3AVE,QLEVEL, TQ, IS8T,
VUV, XCONV, XLy XR,Y¥8,YCONV,YT,PTRPOLD,DTSY,DTLAST,FIYBO,1Y80,YCNVLD,
XCNVLO,FIXRO,FIXLOs IXRO, IXLOy ISVW, JSVIW, AMN, QMX, WMAX, IJNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV, IDTV
s JOTVLIDTC,IDTC,CIRC, YIS, POTE, UMOM, VMOM, TMAX, TGMX, ITM, JTM, 171G,JT6
¢ TMASSV, WMAXEF ,RMINEF, TSTRTD

COMMON/YSC2/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU/ITAB(1803)

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

wnowes END COMDECK YAQSC nevee

evees BEGIN COMDECK YAQEQ T LT

EQUIVALENCECAASCC1), X, XPAR) ) (AASC(RI,RyYPAR) ) CAASC(3),Y, MPAR), ¢
AASC(H),U), (AASC(S)sV), (AASC(6),RO),(AASC(T),DELSM,RCSQ,MP), (AASC
(8),E ETIL,AREA,XR13K),
(AASBC(1S),SIE), (AASC(16),PMD,DKLSM,RMP), CAASC(Y
YoRVOL) o (AASC(1B) My RM,VP)Y, CAASC(11),P,PL,EP,UP), (AASC(1R),UTIL,
UL PMX,PU), (AASC(IS),VTIL, VL PMY,PV), (AASCCL4),0,C0,ROL),(AASC(LY
Yo CAPGAM,UG) , (AASC(18),TUR), CAASC(19),8IG), (AASC(28),TUS), (AASC(
21),GRROR), (AASC(22),GRROZ),CAASC(23),DLSROI,Y1I3K),{AASC(24),GZS8YV
Yo (AASC(25),DLSROO,VG), (AASC(26),GRSV), (AASC(_27),GRROP, TUQVECL,
Y24K) ) CAASC(28),MTIL), (AASC(29),CONC),(AASC(38),CTEMP,XRRUK),(
AASC(31),ANCU), (AASC(32),ANCV),(AASC(33),AVXSV,X13K),AASC(34),
AVYSV,X24K)

REAL M,MP,MPAR,MTIL

weven END COMDECK YAQEQ LA LL L]

reasw END COMDECK YSTORE penmm

eevve BEGIN COMDECK PARAM esynw

COMMON/PCOM/NSCP 1, ITABP, ITABXP, ITABYP, IPFB,NP{,NP2,NLCP1,NLCP2,
NLCP3,NLCPU, IFLMSZ

weeaas END COMDECK PARAM snenw

sweww BEGIN COMDECK ASTQORE wewne

COMMON/ASTC/AT(120),FT(12Q)

DIMENSION IXN$(t),IY1(1),IX2C1),2Y2(1),XCOC1),YCOC1),CONC(CL)

EQUIVALENCECAT, IX1), CATL2),1IX2),C(AT(3)»1Y1),CATCA), Y2),CAT(S),XCO
Yo (AT(9),YCO), (FT,CON)

vemes END COMODECK ASTORE svesw

REAL LAMD,Myg2

APPLY THE NODE COUPLER TO AL{L VERTICES

CALL START
Y{=ANC*RDT

DO 108 J=2,JP2
DO 90 Ixt,IPY
IMIslJeNGQ
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126
127
128
129
130
131
132
133
134

Qo0

o000 [aNeNe X gl o000 OO0

a0

10

20

30

49

1

69

70

80

IPJsIJeNG

XX 18 ZERO IF 1 I8 {1 OR IP{, 1 OTHERWISE
Yy 18 ZERQ IF J 18 2 OR JP2, | OTHERWISE

XXw»i,
Yyat,

UtyV1 ARE VELOCITIES AT VERTEX
VERTEX (I,J) IS USED

IF(I,EQ,1) GO 10 @
UisU(IMJ)

Viav(IMJ)

GO 10 20

XX=@,0

Ut=u(1Jdy

Viav(IJd)

U2,v2 ARE VELOCITIES AT VERTEX
VERTEX (1,J) 18 USED

IF(1.EQ,IPY) GO YO 30
UeaUu(IPJ)

v2av(1PJ)

GO 0 40

u2au(1J}

v2ay(1d)

AX=3,Q

U3, v3 ARE VELOCITIES AT VERTEX
VERTEX (1,J) IS USED

IF(J,EQ,2) GO YO 59
Ulsy(1JIM)

Viav(IJM)

GO YO 69

U3lay(1J)

viesv(ld)

YY=(3,9

U4,v4 ARE VELOCITIES AT VERTEX
VERTEX (I,J) IS USED

IF(J.EQ,JP2) GO TO 7@
Uasu(1Je)

Vasv(IJP)

GO Y0 802

YY=@3,8

Uasu(id)

Vaay(1J)

US,VS ARE VELOCITIES AT VERTEX

uss(1d)
VsV (1J)

(Isi,J) UNLESS I=1 IN WHICH CASE

(Iel,J) UNLESS I#IP1 IN WHICH CASE

(I,Jei) UNLESS J=2 IN WHICH CASE

(I,J+1) UNLESS JxJP2 IN WHICH CASE

(I, )
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139
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144
142
143
144
149
146
147
148
149
150
151
152
153
154
155
156
187
1%8
139
160
161
162
163
164
165
166
167
168
169
170
171
17
173
174
175
176
177
178
179
180
1814
182
183
184
185
186
187
188
189
190
191
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THE NODE COUPLER 1S APPLIED TO THE U (V) VELOCITY IF FLAGU (V)
15 1,

FLAGU=D,
FLAGVz2@,

SET FLAGU AND FLAGV, THE TECHNIQUE 1S TO EXAMINE THE THREE
VERTICES (Twi,J),(I,J))AND (141), OR (I,J=1),(1,J))AND
(1,J¢1), IF THE VELOCITY QOF VERTEX (I,J) I8 THE MINIMUM OR
MAXIMUM OF EITHER TRIPLET,THE NODE COUPLER wlLL BE APPLIED,
OTHERWISE, IV WILL NOT BE APPLIED,

IF(US,. EQ, AMAX1(UL,U2,U5),0R, U, EQ, AMINI(UY,U2,US5)) FLAGU=],@
IF(VS ,EQ AMAX{(V{,V2,V5),0R, V5, EQ, AMINI(VL,V2,VE)) FLAGVEL,D
IF(US,EQ AMAXI (U3, U4,US),0R,US,EQ, AMIN{(U3,UN4,US)) FLAGUE=],0
IF (VS EQ AMAXY(V3,Vd,V5) , DR, V5, EQAMINI{V3,V4,VS)) FLAGVEY,D

UAV,VAV ARE THE DIFFERENCES OF THME AVERAGE VELOCITIES OF THE
NEIGHBORING VERTICES AND THE VELOCITIES OF VERTEX (I,J)
ITSELF

UAVRB,25%(Ui+U24U3eUd)mUS
VAVRQ, 252 (VieV2+VI4VU)ImVS

CALCULATE THE BODY FORCE ACCELERATIONS, THE SECOND TERM IS
THE NODE COUPLER I1F ONE IS T0 BE APPLIED,

ANCXzY{«FLAGURUAV
ANCYSBY{2FLAGVaVAY
AXSGReANCX
AYRGZ+ANCY

UPDATE THE VERTEX VELOCITIES DUE TO THE BODY FORCES AND THE
NODE COUPLER, NOTE THAT THE WALLS ARE RIGID,

UTILITII) m(UlId)+DT2AX) XX
VTIILCTJIR(Y(TJIeDTRAY)RYY

SAVE THE PART OF THE VELOCITY CHANGE DUE TQ THE NODE COUPLER

ANCUCTIJIRANCXAXXaDT
ANCV(IJIBANCY#YYaDY
1JelPJ

1JP=IJP+NG
TIMxTJMeNG

CALL LOOP

CONTINUE

call DONE

CALCULATE THE CHANGE TO THE VERTEX VELOCITIES DUE TO THE PRESSURE
TERM IN THE MOMENTUM EGN, LOOP OVER ALL CELLS,NOT VERTICES,

CALL STARTY

DO 162 Ju2,JR1
DO 150 Is},IBAR
ROL(IJ)e8,
IPJalJeNG
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192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
2t
212
213
214
215
216
217
218
219
220
221
2ee
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
244
242
243
204
24s%
246
247
248

QOO0

OO0 o0 OO0 o000

o000 (s NeXa)

IPJPeIJP+NO

VERTEX (I+4,J) IS LABELLED 1, (I+1,J+1) I8 2, (I,J*1) IS 3,
AND (I,J) IS 4

X1aX(IPJ)
Yiay(IPJ)
RINR(IPJ)
utaU¢IPJ)
Visv(IPJ)
X=X (IPJP)
Y2sY(1PJP)
R2sR(IPJP)
UesU(IPJP)
V2av(IPJR)
X3aX(IJP)
Y3xY(IJP)
R3I3R(IJP)
Ulsy(1Je)
V3isV(IJP)
X4=X(1J)
Y4y (1Jd)
RuaR(IJ)
Ugsu(lId)
V4av(1lJ)

XCYINM 3 X(Y)NeX(YIM

X24axX2eX4

Y2inY2uYd

X3inX3ImX1

Y3isyY3eyYl

UOR I8 THE AVERAGE U VELOCITY DIVIDED BY THE AVERAGE X«POSITIQON
OF THE VERTICES,FOR CYLINDRIGCAL GEOMETRY, FOR SLAB GEOMETRY
UOR 18 ZERO,

UORa(UL1+U2+U3+U4)/(R1+R2+RI+RU) *CYL

HRMN IS ,S#(RM#RN)

HR13m ,5#(R1+R3)
HR24s ,S»(RA+RY)

DTO2MN = DT02/(MASS OF VERTEX N)

DTQ2M1=DTO2+4RMCIPJ)

DTO2M23DTO4RM(IPJP)

DT02M38DTOA*RM(IJP)

DTO2MUSDTOR4RM(LJ)

XY 18 THE CROSS PRODUCTY OF THE DIAGONALS OF THE CELL
XYRX24xY31eX3{aY24

CAREA IS THE CELL AREA WHICH I8 JUST HALF OF THE CROSS PRODUCT
OF THE DIAGONALS




249
25@
251
252
253
254
25%
256
257
258
259
260
261
262
263
264
265
26b
267
268
269
279
274
272
273
274
275
276
2717
278
279
2890
281
282
283
284
28%
286
287
288
289
299
291
292
293
294
298
296
297
298
299
349
3ay
3a2
3a3
374
30%

s Nalel (g X Ne] (s NeNeRaNg] [z XaXs) [a Xe Xal [aNeNeNgl [g]

OO0

2R Nel o000

CAREAm,S&XY

SAVE THE AREA FOR USE IN THE TURBULENCE CALCULATION
IN TRBCOR

AREA(1J)SCAREA

RXY 1S THE RECIPROCAL OF XY (HALF THE RECIPROCAL OF THE GELL AREA)
RXY®1,/XY

UCVITIBUCY) Tmu(V) S

U24sU2=Ud
U3isu3eUl
V2dsv2evd
V3iav3eyy

DU(VIDR(Z) 1S THE DIFFERENCE FORM FOR THE DERIVATIVE OF THE
RADIAL (AXTAL) VELOCITY WITH RESPECT TO R (Z) AY THE
CELL CENTER

DUDRaRXY ¥ (U24xY31wlU3ixY24)
QUDYZRXYWw (X24xU31aX3{xU24)}
DVDRaRXY# (V244Y3I1eVI{xY24)
DVOYaRXY* (X24wVIiaX312V24)

COMPUTE DIV(VELOCITY) = VOLUME DILATATION

D= (DUDR+DVDY)# (1, +UCRADT)+UOR

SAVE THE VELOCITY DIVERGENCE

DELSM(IJ)=D

DEFINE THE CELL AREA AS BEING AN AVERAGE DX TIMES AN AVERAGE DY e
CAREA 8 AVX » AVY, THEN DEFINE AVX(Y) AS THE SQUARE RQOT OF
THE AVERAGE OF THE SQUARES OF THE CELL DIAGONAL X(Y)
COMPONENTS, THEN,ONE WAY OF DETERMINING AVXCY) GIVEN AVY(X)
18 AVX(Y)m CAREA/Z((Y(X)D1xa24Y({XID24%2)/2,) %%, 5 WHERE
YIX)D1,@ ARE THE CELL DIAGONAL Y(X) COMPONENTS, THUS,
XXA(YYA) I8 THE SQUARE OF THE AVERAGE CELL DX(Y)
DETERMINED BY THE PRECEDING METHOD,

XXAB2,/(Y2Ux%24Y3{uax2)kCAREARRD
YYAS2 /7 (X28xn24XT1422)nCARERRXD

OKLSM I8 2,«DT#(1,/AVXna2¢t /AVY22) FOR USE IN THE PRESSURE
ITERATION

DKLSM(IJ)a2 ,#DTa(XXAPYYA)/(XXARYYA)
XX AND YY ARE THE ACTUAL AVX AND AVY

XX3SQRT(XXA)
YYaSQRT(YYA)
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306
387
308
309
310
311
312
313
314
315
316
317
318
319
128
121
322
323
324
32%
326
327
328
329
330
334
332
333
334
335
336
337
338
339
340
34
342
343
344
348
Tub
147
348
349
350
351
352
383
354
358
358
359
360
3614
362

OOOOOO0O0N

222K Nal

o000

s e NeXel

OO0 (2 Xa N el

110

{2@

130

140

CALCULATE THE EFFECTIVE VISCOSITY COEFFICIENTS,

LAMBDA(MU) EFFECTIVE = LAM(MU) INPUT TIMES AK WHERE THE LATTER
IS DEPENDENT ON THE VALUE QF KXI, IF KXI IS @ OR {,
AKs1, OR RHO(IJ),RESPECTIVELY, IF KXI IS =i, AK IS
DETERMINED FROM NUMERICAL STABILITY REQUIREMENTS,

KPuKXIe¢2

GO TO (130,118,1208),KP

CONTINUE

Akm{,

GO TO 40

CONTINUE

AKSRO(IJ)

GO T0 140

CONTINUE

VELIJsUd»Ud+VanVy

VELMXRO, TwAMAXY (ABSCU4RXX), ABS(VYrYY))
AKZRO(IJ)#2COLAMUR(DTOR2aVELIJ+VELMX)¢EMID
CONTINUE

DETERMINE LAMBDA#DIVERGENCE(VELUOCITY)eTHIS IS LAMD,
NOTE THAY LAMD IS ALWAYS ,LE,Q,

ROS1G23,
IF(TURB) ROSIG=RO(IJIASIG(IJ)
LAMDZAMINI(D;0,)#AK*LAMaTWTHRD*ROSIGAD

MU02 IS HALF MU EFFECTIVE

MUO2z0Q,S* (AK*MU$ROSIG)
IF(TURB) CAPGAM(IJ)I=32,%#(DUDRA#24DVDY%%x2¢,Sw(DUDY+DOVDR) *x24UORX%2)

PIXX4PIYY,PIXY,AND PITHTA ARE COMPONENTS OF THE VISCOSITY
STRESS TENSOR

PIXX34,*MUQ2#DUDRSLAMD
PIYYRd,«MUQ2+4DVDY+LAMD
PIXYa2,#MUQ2%(DUDY+DVDR)
PITHTAZY,*MUO2*UOR+LAMD*CYL

PITH IS 174 OF THE CELL AREA % PITHTA
PITH2 ,25%xXY#PITHTA

CALCULATE THE VELOCITY CORRECTIJONS FOR THE FOUR CELL VERTICES
USING THE EXPLICIT LAGRANGIAN FORM OF THE MOMENTUM EQGN,
NOTE THAT THE TYILDE VELOCITIES WERE INITIALIZED ABOVE IN
GOBPUCONBLERE BODY FORGES AND THE EFFECLTS OF THE

TUBYY=P(I1J)

IF(TURB) TUQYYRTUGYY¢TWTHROARO(IJI*TUR(TIJ)

YYRY24xTUQYY

XXZHR2Ux (PIXY#X2UwPIXXnY24)

UTILCIPJIaUTIL(IPJ) DTO2MIA(XXPRI#YYPITH)




363
364
355
366
367
368
369
3708
371
372
373
374
378
376
377
378
379
380
181
382
383
384
385

15@
60

UTILCIJUP)I=2UTIL(IJP)wDTO2MIN(XX4RI&YYSPITH)
XXTHRIZA(PIXYAXIZ 1P IXX®Y3Y)

YYaY3i»TURYY
UTILCIPJP)SUTILCIPJIP)+DTO2M2H(XX¢R22YYmPITH)
UTILCIJISUTILCDJ)»DTO2MUR(XX4RURYY¢PITH)
PYYMPgPIYYeTUQYY

XXGMR2U4x (PYYMPaX24ywPIXYY24)
VIILCIPI)RVTILCIPII+DTO2MEwXX
VYILCIJP)eVTILC(IJP)=DTO2MIAXX

XXeHR{3# (PYYMPaX31wPIXY4Y3])
VIIL(IPIP)ISVTILCIPJIPI+DTO2M2 XX
VITLOIJ)aVTIL(IS)wDTORMAXXX

IJx1PJ

IJrRalRJP

calL LOOP

CONTINUE

Call DONE

GO SET THE BOQUNDARY CONDITIONS
CALL BC(1)

RETURN
END

LA A A LA XA S A4l L L LA A d S Al 2 A A d A AR A4 IR A i A2 X I R R LA XY XXXl R T Rl XL XY X Xl Ll d]
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SUBROUTINE YPH2
ROUTINE T0 DO YAQUI PRESSURE ITERATION

ORJGINALLY WRITTEN BY A A,AMSDEN,LASL Te3
MODIFIED BY J,L,NORTON,LASL Te3, 1975

muese BEGIN COMDECK YSTORE swwype

esevww BEGIN COMDECK YAQDIM wawen

DIMENSION X(1),XPARC1),RC1),YPARCE),Y(1),MPAR(1)Y,U(Y),UG(1),DELSML
1 1),VC)oVGEL),ROCEILSIECT),MPCL) ,RMP(1),RCSOCY1),ECL),ETIL(L),RVOL
2 (LI MCL),RMOLI,VR(1),PCL),PLCS) UPCL) UTILCIY,ULC1),CO08),VTIL(Y)
3 SVLCLI ROLCI) o AVXSVIL) ,AVYSV(1),DLSROTICY)Y,DLSROGCI),CAPGAM(1),TUQ
4 C1),81IGC1),TU8(1),6RROR(1),GRROZ(1),GRROP(1),TUGBVECCL1),MTIL(Y),

S CONCC1),CTEMP(1),ANCUCE),ANCV(1),BREV(1),GZSV(L),XI3K(1),X24KC1),
6 YIIK(1) YUK, NRIIK(L), XR24KCLYI,OKLIMCL), AREA(Y)

wwese END COMDECK YAGDIM nonse

wewew BEGIN COMDECK YAQSC swswe

LOGYICAL RESTRY,FILM,PAPER,TURSB

REAL LAMyMU

COMMON/YSCE/AASCI(NSCPY)

COMMON/YSC1/AASC(9680)

COMMON/YSC2/7AA(1),ANC,AB, ABFAC,ABM,BA,COLAMU,CYL,DR,DT,DTC,DTFAC,
{t DTO0(10),0T0C(1Q),D0702,D708,07P08,0TV,DZ,EM10,EPS,FIPXL,FIPXR,

2 FIPYB,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GROVEL,G2,6ZP,1,IBAR,

3 I0T0, TJeIJMsTJP, IM I, IPXL, IPXR,IPYB,IPYT,IPt,IP2,1S8C2,18C3,1TV,

4 TUNF, IXL,IXR,1YB,IYT,J,JBAR
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280

1
2
3

O U & ) -

D00~ E N e o

1

1

COMMON/YSCR/JCEN,JP{,JP2,JP U, JUNF, JUNFOR,KXT,LAM,LPB, MU, NAME(8),
NCYC,NLC,NPS,NPT,NQ,NQT,NQIB,NOT2,NSC,NUMIT,ZORIG,OM, OMCYL PXCONV
sPXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYO,RIBAR,RIBJB,
FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN

COMMON/YSC2/TURY,YUST,NCQ, TNEG, TNEGSV, TUSV, TURB,PTOP,PRITE,PBOTM,
TLNG,NILNG,TP3, TUPOT,TDASAY,TK, T, TURENG,EP{,3AV],QLEVEL, YQ, 18T,
VV, XCONV, XL, XR,YB, YCONV,YT,PTRPOLD,DTSV,DTLAST,FIYBO,1YBO,YCNVLD,
XCNVLD,FIXRO,FIXLO, IXRO, IXLO,) ISVW, JSVHW,GMN,QMX, WHAX, JNM, T2y TLIM,
ROMFXR,ROMFYY,ROMPYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAY,DTCSAV,IDTV
s JOTV,IDTC,JDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM,JTM, ITG,JT6
» TMASSV, WMAXEF ,RMINEF,TSTRTD

COMMON/YSZ2/722

COMMON/YSCA/ITAB(ITABP)

COMMON/YSC4/1TAB(1000)

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

easwe END COMDECK YAQSC sveve

wmeam BEGIN COMDECK YAQEQ svove

EQUIVALENCECAASC(1) /X, XPAR) , CAASC(R) )Ry YPAR), (AASC(I), Y, MPAR), (
AASCCUY,U), CAASCESY V), CAASC(6))RDY, CAASCCT),DELSHM,RCSQ, MP), (AASC
(8),E,ETIL,AREA,XRY13K),

(CAASCC(15),SIE), CAASC(16),PMA,DKLSM,RMPY, (AASC(9

YeRVOL) s (AASC(ID) ) MyRMuVPY, (AASCLLIL) 4P, ,PL,EP,UP), (AASC(12),UTIL,
UL, PMX,PUY, CAASCCIZ) o VTIL,VL,PMY,PV), (AASCC14),B,C0,ROL), (AASC(L7
YsCAPGAM,UG)Y, {AASC(E8),TUR)Y, CAASC(19),8IG),(AASC(20),TUB), (AASC(
21)+GRROR) , (AASC(22),GRROZ), (AASC(23),DLSROI,Y13K), (AASC(24),GZ8Y
e CAASC(25),DLSROGQ,VG), CAASC(26),GR8BV), (AASC(27),GRROP, TUQVEC,
Y2UK), CAASC(28),MTIL), CAASC(29),CONC)Y, (AASC(3R),CTEMP, XR24K), (
AASC(31),ANCU) ) (AASCC(32),ANCY), CAASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)

REAL M,MP,MPAR,MTIL

earee END COMDECK YAQEQ ssvew

wevea END COMDECK YSTORE L AL 1

weoew BEGIN COMDECK RPARAM susry

COMMON/PCOM/NSCPY,1TABP, ITABXP,ITABYP, IPFB,NP{,NP2,NLLCP{,NLCP2,
NLCP3,NLCRPY4, TF{ MSZ

»wnew END COMDECK PARAM (21 119

wevan BEGIN COMDECK ASTORE susme

COMMON/ASTC/AT(108),FT(100)

DIMENSION IX1(€1),TY1(1),IX2€C1),2Y2(8),XC0C1),YCO(1),CONCY)

EQUIVALENCECAT, IX1), CATC2),3X2)p (ATC3)» XYY, CATCH),TIY2),CAT(S),XCO
Yo (AT(9),YCO),(FT,CON)

mwewswn END COMDECK ASTORE wowwn

COMMON/EQNST/ROTMP, ETMP, GMONE, CONCJ

IF THE TURBULENCE 18 ON,GO COMPUTE CORRECTIONS DUE YO IT

IF(TURB)Y CALL TRBCOR
CALL START

D0 28 Jw2,JP!
D0 18 Is{,IBAR
IMJuTJeNQ
1PJs13+NG
IPJPa1JP+NG
ROTMPIRO(IV)
ETMPRSIE(1J)
CONCJmCONC(LI))
CALL AIR



130
1314
132
133
134
135
136
137
138
139
t4e
141

18

20

10

GMiaGMONE
GGMiaGMi*x(GMle) D)

axkaxkkd SET DENSITY FOR START OF PRESSURE ITERATION axutiaansn

MTIL(IJIaRO(IJ)+ROLCIJIRRVOL(IJI#OT
ROL(IJISMTIL(TI)
RCSACIJII®L . /(EMIB4GGMI#AMAXLI(STE(TIJ)(0,))

IF(TURB,AND,T,6T,TSTRTD) CONC(IJ)IaCONC(IJI4CTEMP(IJIARVOL(IJI+DT

UGCIJI®L,/(RITIJISR(TIJIPI«R(IPJIPISR(IPJ)IINCYL
X13axX(IPJ)Yex(IJP)

X13KC1J)axXys

X24=2X(IPJP)eX (1)

X24K(1J)=Xx24

Y{3aY(IPJ)=Y(2JP)

YI3K(1J)aY1d

Y24sY(IPJRP)=Y(IJ)

Y24K(1J)=Y24
VGEUIJI®Y /7 (X13xY24uX240Y13)
XRIZK(IJ)=B Sa(REIPIISRIIIPIIEXLS
XR24K(1J)2B , S~ (RCIPIPI+R(TJII*X2Y
1Jal1py

1JPeIPJP

TJMe I IMeNG

CALL LOOP

CONTINUE

CALL DONE

NUMIT30

MUSTITal

PLMAX=EMLQ

CALL STARY

DO 62 Jm2,JP|

DO 50 Im{,lBAR

IRJuIJ+NG

IPJPa1JPe¢NG

X{=x(IPJ)

YisvY(IPJ)

R{gR(IPJ)

UtsuL(IPd)

VisVL(IPJ)

X2sX(1PJIP)Y

Y2aY(IPJP)

R2aR(IPJP)

u=zuL(IPJP)

VaevL(1PJPR)

X33X(IJP)

Y3IsY(IJP)

R3IsR(1JP)

UssuL(1JP)

VisvL(IJP)

Xuzx(1J)

YaeyY (1)

Ry=R(IJ)

vasyL(1d)

VyaviL(1J)
UOR=(UL+U2+U3eUaY#UG(TY)
RARZVG(XJ)
DUDX2((UlsU3)a(Y2eYUd)e(U2=UY)*(Y{mY3))#RAR
DVDYB((V2eVU)k(X{aX3)e(VinV3)a(X2eXU))*RAR
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142 Da(OUDX+DVDY)* (1 ,+UORDT)+UOR

143 SaROT* (ROL(IJIWMTIL(IJ))#ROL(IJ)2D
144 RASRCIQ(IJIN(RDTID)+DKLBM(TJI)
145% DPzwOMeS/RA

146 ROLCIJISROL(IJI+RCEG(IJ)#DP
147 PLMAX®AMAXI(RPLMAX,ABS(PLCIJ)))
148 IFCABS(DP),LE,EPS«PLMAX) GO TO 40O
149 MUSTITH{

150 PLEIJ)=PL(TIJ)+DP

151 Y24sY2eYy

152 Y3ixY3eY]

153 XR13R8,S*(RI+RIIN(XIwX])

154 XR24E , 52 (R24RUI 2 (X2=X4)

1SS XX®DTO0_2«DP

186 DTO2MisXX2RM(IPJ)

157 DYTO2M2=XXXRM(IPJP)

158 DTO2MISXX£RM({IJP)

159 DTO2MUsXX*RM(1J)

160 ULCIPJ)sUL+DTYO2MI2R Y 2Y

161 ULCIPJP)=U2+DTO2M2%R2*Y3

162 ULCIJP)aU3=DTO2M3IaRIY24

163 ULCIJ)BU4aDYO2MURRGRY Y

164 VL{IPJ)sV1eaDTO2ME 2 XR2Y

165 VL(IJ)aV4eDTO2MUNXRYY

166 VL(IPJP)xV24¢DTO2M2¥XR13

167 VLCIJPYIRVIeDTO2MIwXR24

168 an IJ=1rJ

169 3 1JPalPJP

170 CALL LOOP

171 68 CONTINUE

172 CALL DONE

173 c

174 c GO SEY THE BOUNDARY CONDITIONS
175 c

176 CALL BC(2)

177 NUMITaNUMIT+}

178 IF(MUSTIT,EQ,@) GO TO 88

179 MUSTIT=2

180 IF(NUMIT,LT,5008) GO TO 30

181 D0 74 1PXsIPD,1FD,6

182 78 WRITECIPYX,98)

183 83 CONTINUE

184 RETURN

185 c

186 9 EORMAT(Q&H ITERATION LIMIT EXCEEDED « RUN MAY ABORT,)
187 ND

S T NP RN NI I PN RO I N P P I P TN R P RPN a N PO NN P P PN P N T RN P P e TN R eI NN PP TP N NI PICrTP NP PRI RN NOCYDe

1 SUBROUTINE YPH3

e c

3 c ROUYINE TG FINISH PHASE § AND CALCULATE GRID VELOCITIES
4 c
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ORIGINALLY WRITTEN BY A A AMSDEN AND HANS RUPPEL,LASL Te3
MODIFIED BY J L, NORTON,LASL Te3,1975

wrees BEGIN COMDECK YSTORE seves
vowee BEGIN COMDECK YAQDIM ey
DIMENSION X(1),XPAR(1)yRC1),YPAR(CL), Y (1), MPARC1),UCL),UBCL),DELSM(
1 1)sV(1),V6(1),ROCLIFSIECTI),MP(1),RMP(1),RCSACL1I,ECL),ETIL(L),RVOL
2 (1) pMOL)  RMCE),VPILY,PLLY,PLCL) URPCE),UTILC(1),UL(1),COC1),VTIL(L)
3 SVLOL),ROLCE) ) AVXSY (L), AVYSV(Y),DLSROI(1),DLSROG(}),CAPGAM(L),TUQ
4 (1Y,816C1),TUS(1YsGRRORCY),GRROZ(}),GRROPC1), TURVEGC(L),MYIL(L),
S CONC(I),CTEMP(1),ANCUC)/ANCV(1),CRSV(1),GZ8V(1),X13K{1),yX24K(1),
6 YISKCI),Y24K(1) 4 XRI3K (1), XR24K(1),DKLSM(1),AREA(Y)
ewwwn END COMDECK YAQDIM rounw
sewwe BEGIN COMDECK YAQGSC LA 2444
LOGICAL RESTRY,FI_M,PAPER,TURB
REAL LAM, MY
COMMON/YSC1/AASCEINSCPY)
COMMON/YSC1/AASC(9608)
COMMON/YSCR2/AA(1),ANC, AD,ABFAC,AOM,BB,COLAMU,CYL,DR,DT,DTC,DTFAC,
{ DTO(1P),0T0C(102),D702,0T08,0TPQS,DTV,0Z,EM{0,EPS,FIPXL,FIPXR,
2 FIPYR,FIPYT,FIXL,FIXR,FIYB,FIYT,FREZXR,GR,GRDVEL,G62,62P,],1BAR,
3 100,10, 1M, 1JP, IMy,IPXL,IPXR,IPYB,IPYTY,1PY,IP2,18C2,1SC3,1ITV,
4 IUNF, IXL,IXR,1YB,1YT,J,JBAR
COMMON/YSC2/JCEN,JP1yJP2,JP4, JUNF, JUNFO2,KXI,LAM,LPB,MU, NAME(8),
§f NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NGI2,NSC,NUMIT,Z0RIG,0M, OMCYL,,PXCONY
2 +PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYQ,RIBAR,R][BJB,
3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST,TOUT, TWFIN
COMMON/YSC2/TUQY,TUSI,NCR, TNEG, TNEGSY,TUSV,TURB,PTOP,PRITE,PBOTM,
ILNG,NIUNG, TP, TUPOTY, TDQSAV, TK, TT, TUQENG,EP{,SAV]I,QLEVEL,YQ, IS8T,
YV, XCONV, XL, XR,¥B, YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,1YBO,YCNVLD,
XCNVLD,FIXRO,FIXL0O, IXRO, IXLO, ISVW, IJSVW,QMN, QMX, WMAX,, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB,JDUMP, TWTHRD,TE,DTR, TMASS,DTVEAV,DTCSAV,IDTV
¢y JOTV, IDTC,JOTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM,JTM,I76,JT6
s TMASSV, WMAXEF ,RMINEF,TSTRTD
COMMON/ZYSC2/22
COMMON/YSCU/ITAB(ITABPY
COMMON/YSCA4/ITAB(1000)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD, IPD
evonwve END COMDECK YARSC wsocew
veowe BEGIN COMDECK YAQED weeee
EQUIVALENCECAASC(1),X, XPAR), (AASC(2)4RsYPAR), CAASC(3),Y,MPAR),(
AASCCAY,UY, CAASC(S) V), CAABC(L),RO), (AASC(7),DELSM,RCSG,MP), (AASC
(8),E,ETIL,AREA,XR13K),
CAASC(1S),SIEY, CAASC(16),PMR,DKLSM,RMP), (AASC(9
YoRVOLY, (AASCCID), MyRM, VP), (AASC(31),P,PL,EP,UP),CAASCC(12),UTIL,
UL, PMX,PUY, CAASCCL3),VTIL,VL,PMY,PV), (AASCC14),0,CQ,ROL)»{AASC(LTY
YoCAPGAM,UG), (AASC(18),TUR), (AASC(19),SIG), (AASC(23),TUS), (AASC(
21),GRROR), (AASC(R22),GRROZ), (AASC(23),DLSROI,Y13K), (AASC(24),628V
Yo (AASC(25),DL8R0Q,V6),(AASC(26))GRSV),(AASC(2TY,GRROP, TUQVEC,
Y2UK)y LAASC(28) ,MTIL), (AASC(29),CONC), (AASC(3Q),CTEMP,XR24K),(
AASC(31),ANCU), (AASC(32),ANCV),(AASC(33),AVXSY,X13K), (AASC(34),
AVY8V, X24K)
REAL M,MP,MPAR,MTIL
wedwe END COMDECK YAQEQ Lkl A
weews END COMDECK YSTORE L il
seave BEGIN COMDECK PARAM wowwe
COMMON/PCOM/NSCPY, ITABP, ITABXP,I1TABYP, IPFB, NP, NP2, NLCPI,NLEPZ,

[ RV B RV I R

0PV I N 8 e e
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62
63
64
65
66

68
69
70
71
T2
73
74
78
76
1A}
78
79
aa
81
82
83
84
85
A6
87
88
89
9
91

93

94

95

96

97

98

99
100
191
1ee
103
134
105
1036
107
158
1¢9
110
111
112
113
114
115
116
117
118

284

t NLCP3,NLCP4, IFLMSZ

wewee END COMDECK PARAM cwene
weoww BEGIN COMDECK ASTORE roewe
COMMON/ASTC/AT(100),FT(100)
DIMENSION IX1C1),IYL08),3X2C1),2Y2C1),%XCOCL),YCO(1),CONCY)
EQUIVALENCECAT, IX1), CAT(2)pIX2)pCATC3),IY1),(AT(4),1Y2),CAT(S),XCO
1 J)CAT(9),YCO),(FT,CON)
eewew END COMDECK ASTORE wewaw
REAL LAMD,MyQ2

OTv=zy,E30

CALL START

DO 48 J=2,JPt

DO 30 Isi,IBAR

IMJslJeNG

IPJalJeNG

1PJPeIJP+NQ

X1sX(IPJ)

Yiay(1PJ)

RizR(IPJ)

Utlsul (IPJ)

Uisu(IrPd)

ViLsvL(IPS)

VisVv(IP)J)

X2eX(IPJP)

Y2xY(IPJP)

R23R{IPJP)

UalaUL(IPJR)

U2sU(IPJP)

VaLsvL(IPJP)

Vazv(IPJR)

X3sX(T1JP)

Y3SY(IJP)

RIIR(IJIP)

U3L=yL(IJP)

uszy(1Je)

ViLavi (1JP)

Viav(iJr)

X4=X(1J)

Y4sY(IJ)

R4aR(1J)

UalLesuL(1J)

U4=u(ly)

viaLsyL (L))

Vasv(iJ)

Xi2zXieX2

X23nX2eXy

X34gX3eX4d

X4isX4wX]

X2umXadk(1Jd)

X3isaX13KC1J)

Y24dxY24K(IJ)

YYimaY{3K(TJ)

Y2iaY2=sYl

Y3aay3eY2

Y43aY4my3

YidzYieYy

HRi{3=@ ,5«(R1+R3)




119
120
121
122
123
124
125
126
127
128
129
{13
134
132
133
134
135
136
137
138
139
149
144
142
143
144
148
146
147
148
§49
159
151
152
153
154
165
1956
187
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

12

ry

HR2URD,S* (R2+4R4)

Ut2sUteu2

Uu23ay2+ul

U3d=eli3+Uy

Udisya+Ut

U24dsy2+ud

UgSayteus

Vi2svi¢ve

v23ava+Vvy

VI4=Vv3eVvdy

Vyiavaevy

Va2day2+vy

Vi3avievy

XYBX2U4nY3laX314Y24
UORs(U29U34)20G6C2J)
Ugdmay2eUd

UiSMaUi=yy

VeidMzvaeVd

ViIMgVieVy

CAREAx,SsXY

RXYaVG(IJ)
DUDXSRXY&(U24MaYI{¢Ul3IMaY24)Y
DUDYRRXY# (eX2U42UtIMaX31alU24M)
DVDOXSRXYA(V24MayYZiev IMaYR24)
DVDYaRXYa(=X2UrViIMaX3I1aVRYM)
De(DUDX¢DVDY) () ,+UORXDTI¢UOR
XX8SQRT(2,/(Y24nn2+4Y312x2) )«CAREA
YYESQRY(2,/7(X2Una24 X314 x2) )% CAREA
IF(KXI,LT,@) GO 70 1@
AKBRO(IJ)Y#eKXY

GO T0 29

UDdgUde«2eVian?
VDURAMAXICABS(UAAXX) ) ABS(YVURYY))

AKZRO(IJI®COLAMUS(DTOwUDYsVDU#R,T)

ALAMZAK®| AM

AMUSAKNMY
LAMDZAMINLI(D,B,)%xALAM
MUO2e,SxAMU

FMUQ2ad ,«MUOR2
PIXXZFMUO#DUDX4LAMD
PIYYSFMUD2ADVDYel AMD
PIXYz2,*MUQ2+(DUDY+DVDX)
Pl1TH=R,25*xXYA (FMUQ22UOR+ [ AMDRCYL)
XX1aHR24* (PIXYaX2UmPlXXaY24)
XX2RHRE{I«(PIXYaX3{wPIXXaY3Y)
XX33awHR2UXPIXY4Y24
XX4z2eMR{3IWPIXYRY3I]

XXEXXRXX

YY=2YYRYY

TEMPJaALAMe 2 ,xAMY

IF(TURB) TEMPJZTEMPJ~RO(IJ)I*SIG(IJ)#(TWTHRD*D=2,)
DRERO(IJIW (1 wANC)#XX*YY/ (2, aTEMPJ* (XX4YY)4EM1D)

DoxABRS(DO)
DIVzAMINI(,5#DQ,DTV)
IF(DTVSAV NE,DTV) IDTVEI
IF(DTVSAV NE,DTV) JOTVxJ
DTVS8AVEDTY
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286

176
177
178
179
180
184
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
291
282
203
204
R0S
206
207
208
209
210
214
212
213
214
218
216
217
218
219
220
221
222
223
224
2es
226
227
228
229
23@
231
232

0
uo

5a

60

79

89

XR{3=2XRI3K(IJ)

XR2USXRUK(IJ)

ax=P(1lJ)

RRO=t ,/RO(I))

RMC2RROARVOL(IJ)Y

RYSQXePIYY
DELE®D,25+«DT*RVOLCIJIXC(ULLSULI*RIAY24MQAX (UL +UR)4R22YI12QX= (U3L ¢
t USI#R3#Y2UnOXe(UYLIULYARUNYI1a0Xw(VILOVI) ¥ XRUNAYS(VRLEVR2IKXRI3
2 GYS(VIL4VIIAXR2UOYw (V4L VU)*XRL{IRQY)
DELE=DELE+2,2S52DT#RVOLCIJI 2 {(ULLPULI R (XX1aPITH)+ (UL +U2) % (XX2wPITH
§ Im(USLAUSIAIXXIPITHIm (UGL+UAI # (XX2¢PITHYF(VILSVIIAXXI+(V2LeVRIR
2 XXUe (VIL4VI)IaXXIulVULEVUIRXXH)
ETILCII)I=SIE(TIJ)eDELERRRD

1Jz1pPJ

1JPRIPJP

CALL LOOP

CONTINUE

CALL DONE

CALL START

IF(,NOT,TURB) GO 10 582

TNEGTETNEG

TK2=@a,

T12a0,

tP2s@d,

10280,

TUPOT=0,

TUPOTAR®,

CONT INYE

DO 130 J=2,JP2

DO t2@ 1=1,1P{

1F(,NOT,TURB) GO TO 60

FFed,.5/RM(TIJ)

TK2sTKR+FFo (ULCTIJIn#2eVIL(1J)2%2)
TP2zTP2eFFaGZaDTH(VLIIJIeV(IJ))

CONTY INUE

IMJzlleNG

IPJ=IJ+NG

IMJMe T IJMeNG

VIEMPa® 1 25/RMETJI*CANCUCTJIICUTILCTIIIYUCTIIISANCY(TUIR(VTIL(TIJ)IY
1 (1J)))

Xxst,

YYsi,

IF(CI,EQ,1),0R, (1,EQ,IPL)) XX=0,
IF(CJ,EN,2) DR, (J,EQ,JPR)) YY=D,

IF(XX*YY EQ,@,) GO TO 7@
ECIMIMISECIMIMIGQVTEMPARVOL ( IMIM) /RO(CIMIM)
E(IJMIZE(TIMISVIEMPRRVOL(IJM) /RO(IIM)
ECIMJIBECIMI) ¢ VTEMP*RVOL CIMJ)Y/RO(IMI)
ECIJISECTIISVIEMPRRVOL(IJI/ROCITY

GO TO 11@

IF(1.NE,1) GO YO 80
TFC(JLEQ. Q) OR, (J,ERJIP2)) GO TO 110
ECIIMYSECIIM) 42, aVTEMPRRVOL(IJM)/RO(TIIM)
EC(TJISE(IJ)+24*VTEMPRRVOL(1J)/ROC(IJ)

G0 TO 1@

IF(I.NE,IP1) GO TO 90

IF((J.EQ.2),0R, (J,EO,JP2)) GO TO 110



233
234
235
236
237
218
239
240
241
2u2
243
244
245
246
247
248
249
259
251
252
253
254
255
256
257
258
259
260
261
262
263
264
26%
266
267
268
269
2174
F2A!
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289

90

100

118

i@

130

144

150

160

170

ECIMIISE(IMI) 42, «VTEMPARVOL(IMJYI/ROCIMY)
ECIMIMIBECIMIM) @2, s VTEMPARVOL (IMIMI/RO(TIMIMY
GO T0 110

IF(J.EQ,2) GO TO 100
ECIMIM)SE(IMIM)$2,aVTEMPARVOL (IMJM) /RO(IMJIM)
ECIJIMIBE(TIIMI42,+VTEMPARVOL(TIJIM)/RO(TIIM)

GO 70 i@
EQIJISECII) 42, «VTEMPARVOL(IJ)/ROCI D)
ECIMIIZECIMII42 «VTEMPRRVOL(IMJ) /RO(IMI)
CONTINUE

1J=1PJ

IJPsIJP¢NQ

IJM= 1 IMeND

call LOOP

CONTINUE

Catll DONE

CallL START

IFAKE=1J

be 19p J=2,JPy

DO 180 11, 1BAR

IPJaIJ¢NG

I1PJP21JP+NR

IF{,NOT,TURB) GO 10 1u@

FF=ROCIJY/RVOLCIJ)

T12aTI2¢E(IJ)FF

TO28TQ2+FF2TUQCTY)

IMJ=lJeNQ

$SsSIG(IJI/RVOL(IT)

TUPOTaITUPOTw , 25458 (GRRORCIJII*C(UCIJIYUCIPIIUCIPIPISUCTIIP))I+GRROZS
{ IJI=(VIID)4VCIPIISVIPIP)+V(IJP)))
TUPOTASTUPCTA=SSwGZ#DTRGRROZ(TIJ)

CONTINUE

IF(J,NE,2) GO TO 150

tanapnnsk  SET BOTTOM FICTICINUS ROW ARRAERARRARRRR
ROLCIJIMI=ROCTIJIM)

ETILCIIMISETIL(LID

IF(TURB) TUQR(IJMI=TURC(IJ)

CONCC(IJMIeCONC(I DY

IF(I,NE,IBAR) GO TO 150

*awhnkike SET LOWER RIGHT FICTICIOUS CORNER Anakmandknn
ROL(IJMENGIgRO(CTIIMENR)
ETILCIJMeNQIZETIL(IFAKE)

IF(TURB)Y TUQ(IJM¢NRI®TUQ(IFAKE)
CONC(IJMeNQISCONC(IFAKE)

GO TO teén

IFLJ,NE,JP1) GO YO 162

kxtnnxxks  SET TOP FICTICIOUS ROW sransassw
ROLCIJPIRROCTIIP)Y

IF(TURB) TUR(CIJIPI=TUQLIN

CONC(1JP)sCONC(1IJ)

IFCI,NE,IBAR) GO TO 70

thtkkxhnn  SET RIGHT HAND FICTICIOUS COLUMN aannddaxn
ROLCIPJY=ROCIPS)

ETILC(IPJ)SETIL(IM)

IF(TURB) TUQCIPJI=TUG(ID)

CONC(IPJ)=CONCC(II)

1J=1pPJ

287



2990 1JP=IPJP

291 188 JJMeIJM+NQ

292 CatL LOQP

293 192 CONTINUE

294 CALL DONE

295 IF(,NOT,TURB) GO TO 2080

296 TDO=TR2» TURENG

297 TESTK+TI+TUGENG

298 DELTAE=EP1+TUPOT4TUPOTA

299 DELEWREBDELTAE

300 FIDELEDELEWR=SAVY

3ot IF(TDOSAV,NE,@,) ERATIO=FIDEL/TDASAY

382 TDOSAV=TDO

193 SAVi=DELTAE

Iad 207 CONTINUE

30S IF(GRDVEL,GT,1,.99) GO TO 259

306 CALL STARY

3a7 DO 22/ Jm2,JP2

308 D0 210 I=y,]IPt

309 UG(1J)=0,5«GRDOVEL«(ULCIJI+UCTIJ))

310 VG(IJY=@ 5«GRDVEL*(VL(IJ)+V(IJ)

314 210 IJ=1J+¢NO

312 CaLlL LGOP

313 220 CONTINUE

314 CALL DONE

315 CALL START

316 DO 2u@ Js2,JP2

317 DO 230 Is1,1Pt

318 XCIJIsX(TJ)«UGCIJ)ADT

319 Y(IJY=Y(IJ)+VG(TIJIADY

320 R(IJIaX(IJ)=CYL+OMCYL

324 23Q IJsIJ+NQ

322 CALL LOOP

323 24 CONTINUE

324 CalLlL DONE

328 GO TO 260

326 253 CALL REZONE

327 6@ CONTINUE

328 RETURN

329 END

T L e ys e YT T Y Y PPN PN T PP Y ST D R R L L LR DS Y PSS AT L L R LA L Ll Al byl LX)
é SUBROUTINE YPLOY
c

3 c ROUTINE TC DO PLOTTING FOR YAQU!
4 c
S c ORIGINALLY WRITTEN BY A A AMSDEN,LASL Te3
6 c MODIFIED AND DOCUMENTED BY J,L,NORYON,LASL T=3,1975
7 ¢
8 * sowws BFEGIN CDMDECK PARAM LA A A A
9 COMMON/PCOM/NSCP1, ITABP, ITABXP, ITABYP,IPFB,NPI,NP2,NLCP{,NLCP2,
10 {1 NLCP3,NLCP4,IFLMSZ

288



A s
WD >

14

16
1?
18
19
20
21
22
23
24
2%
2b
27
28
29
30
34
32
33
34
35
36
37
38
39
40
44

43
44
45
46
47
48
49
s@
S
52
53
sS4
58
56
57
58
59
60
61
62
63
Y
65
66
67

»

wenwwe END COMDECK PARAM LA LD L

weews BEGIN COMDECK ASTORE vevow

COMMON/ASYC/AT(100),FT(100)

DIMENSION IX1€13,1Y8C1),IX2C1),2Y2(1),XCOCL),YCOCL),CONCY)
EQUIVALENCECAT, IX1),, CAT(2),IX2), (AT(3),IY1),CAT(L4)LYR),CAT(S),XCO
$ )s(AT(9),YCD),(FT,CON)

ewown END COMDECK ASTORE suwaw
wewwe BEGIN COMDECK YSTORE sovew
sawews BEGIN COMDECK YAQDIM wenee

DIMENSION X (1), XPARCIISJR{1)»YPAR(LIY,Y (1), MPAR(1),UC1),UG(L),DELSM(
1),VC1),VGC1),RO(1DSSIECII,MP(1),RMP(1),RCQ(II,EC1I,ETIL(L),RVOL
(LYo MCL),RMOL)pVREL) WP LI PLELY,UPCE)JUTILCI), ULC1),CRC1),VTIL(Y)
VLE1),ROLC1),AVXSV(1),AVYSV(1),DLSROI(1),DLSROG(1),CAPGAM(1),TU]
(13,816C1),TUS(1),GRROR(1),GRROZ(1),GRROP (1), TUGVEC(1),MTIL(1),
CONC(1),CTEMP( 1), ANCUC1) pANCY(1),GREV(1),GZ8V(1),X13K(1),)X24K(1),
YISKCL) g YRUK(1) o XRIZK() ) XR2UKLL))OKLSMCL),AREA(Y)

smewe END COMDECK YAQDIM cemnew

newes BEGIN COMDECK YAQSC noo=w

LOGICAL RESTRT,FILM,PAPER,TURB

REAL LAM,MU

COMMON/YSCE{/AASC(NSCPL)

COMMON/YSC1/AASC(960@)

COMMON/YSCR/AA(1),ANC, AR, ABFAC,AQM,B0,C0LAMU,CYL,DR,DT,DTC,DTFAC,

1 DTO(1®),DYOC(1R),DT02,DT08,DTPOS,DTV,D2,EMLR,EPS,FIPXL,FIPXR,

2 FIPYR,FIPYT,FIXL,FIXR,FIYB,FlYY,FREZXR,GR,GRDVEL,GZ,6ZP,1,IBAR,

3 IDTO,IJs1IM, TJP, IMY, IPXL, IRXR,IPYB, IRYT,IP1,1P2,18C2,ISC3, 1TV,

4 TUNF, IXL,IXR,1VYB,IYT,J,JBAR
COMMON/YSC2/JCEN,JP1,JP2, JP4, JUNF,JUNFO2,KXT, LAM,LPB, MU, NAME(8),

t NCYC,NLC,NPS,NPT,NQ,NQI,NQIB,NQI2,NSC/NUMIT,ZORIG,OM, OMCYL,PXCONY

2 ¢PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZY2,RIBAR,RIBJIB,

3 FREZYT,FREZYB,ROMFR, T, THIRD,NCLST, TOUT, TWFIN

COMMON/YSC2/TUQL,TUST,NCQ, TNEG, TNEGSY, TUSV, TURB,PTOP,PRITE,PROTM,
ILNG,NILNG, TP3, TUPOT, TDRSAV, TKeTI, TUGENG,EP1,8AV1,0LEVEL,TQ,IST,
VV, XCONV, XL, XR,YRB,YCONV,YT,PTPOLD,OTSV,DTLAST,FIYBO,1YBO, YCNVLD,
XCNVLD, FIXRA,FIXLO, IXRO, IXLO, ISVH, JBVWN, OMN, QMX, WMAX, JNM, T2, TLIM,
ROMFXR,ROMFYT,ROMFYB, JDUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAY, IDTV
s JDTV,IDYIC,JDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM,ITG,JTG
s TMASSV, WMAXEF ,RMINEF,TSTRTD

COMMON/YSCR/22

COMMON/YSCU/ITAB(ITABP)

COMMON/YSCU4/ITAR(1000)

COMMON/YSCS/RESTRT,FILM,PAPER, IPD, 1FD

vowwe END COMDECK YAQSC LEL AL

mwwew BEGIN COMDECK YAGEQR omwr=

EQUIVALENCE(AASCC1) (X, XPAR), (AASC(2),R,YPAR), (AASC(3),Y,MPAR),(
AASC (U)oU) LAASC(S) V), (AASC(6))RO), (AASC(T),DELSM,RCSO,MP), (AASC
(6),F'ETIL.AREA1XR13K),
(AASC(15),8IE), (AASC(16),PMA,DKLSM,RMP), (AASC(9
YoRVOLY, (AASC(40),M)RM,YP), CAASC(11),P,PL,EP,UP),CaASC(1R2),UTIL,
UL, PMX,PUY , (AASC(13),VTIL,VL,PMY,PV),(AASC(14),0,CQ,R0L),) CAASCCL17
Yo CAPGAM,UG)Y, (AASCCIA), TUR), CAASC(19),SIG), (AASC(20),TUSY, (AASC(
21),GRROR)Y , (AASC(22),GRROZ), (AASC(23),DLSROI,Y13K), (AASC(24),GZ8V
}»(AASC(2S),DLERON,VG), (AASC(26),GRSV), (AASC(27),GRROP, TUGVEL,
Y2U4K), (AASC(28),MTIL), (AASC(29),CONCI,CAASS(3D),CTEMP,XR24K), (
AASC(31),ANCY), (AASC(32)Y,ANCY), (AASC(33),AVXSY,X13K),(AASC(34),
AVYSV, X24K)

REAL M MP,MPAR,MTIL

AL AN

T U & W -

OV AT N NN -
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290

68
69
70
71
72
73
74
75
76
7
78
19
e
81
82
83
84
as
86
87
88
39
90
91
92
3

9%
96
97
98
99

100

14

192

123

104

105

106

107

108

129

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

L J

(s NnKal [aNe Kg]

(e Xa e Nal 2 XaXe) oo

o000

veoene END COMDECK YAQEQ LAL A 4]

evwee END COMDECK YSTORE cumve
eww=y BEGIN COMDECK PCALL soare
COMMON/PCALLE/XCONVP,YCONVP,YUP,YLB
srere END COMDECK PCALL Ldedadodd

LO0GICAL EULER

DIMENSION BCD(2)

DIMENSION ITITLE(6,8),INWT(8)

DIMENSION TJL1(6),1JL2€(6),TJIL3(6),1JLU(6),1ILSC6),IIL6(0)
DIMENSION TJL7(6),1JL8(6)
EQUIVALENCECITITLE  IJLE) o CITITLECT), ZJL2)y CITITLECL3),1JL3) 4 ¢
1 ITITLECLIO) 200 4), CITITLE(25),IJL5), CITITLEC3Y),1JL6), CITITLEC3T),
2 TJLTY,CITITLECUS),1JLB)

DATA IJL1/THDENSITY,S#{H /

DATA 1JL.2/24HSPECIFIC INTERNAL ENERGY,3xiH /

DATA TJL3/9HVORTICITY,S*1H /

DATA IJLA/IBHVELOCITY MAGNITUDE,&%iH /

DATA 1JL5/26HSPECIFIC TURBULENCE ENERGY,3%1H /

DATA 1JL.6/3BHRATIO OF SPEC, TURB, ENERGY YO,

§ 21H SPEC, KINETIC ENERGY/

DATA TJLY/28HTURBULENCE VISCOSITY (SIGMA),3s{H /

DATA IJL8/22HCONCENYRATION X RADIUS,3xiH /

DAYA INWT/1'}"'2'306‘5,3/

DATA BCO/1HN /

DATA VMAX,DRMIN,DZMIN,DRMAX,DZMAX/S%x0,/,1VM,JVM/0,08/

DATA TP/O,/

CALL SECOND(TP)

WRITE(S9,21@) TP

IF THERE ARE ANY PARTICLES, GO PLOT THEM
IF(NPT,GT,Q) CALL PARPLT
EULER IS TRUE IF THE CALCULATION IS EULERIAN

EULER=,FALSE,
IF(GROVFL,EQ,8,) EULERe,TRUE,

INITIALIZE COORDINATE=TOWRASTER CONVERSION FACTORS IN COMMON

YCONVP=YCONY
XCONVP2XCONY

INITIALIZE MINIMUM PLOT Y VALUE IN COMMON
YLBsYB

GO GEY THE MAXIMUM VELOCITY ABSOLUTE VALUE ALONG THE COORDINAYE
DIRECTIONS AND THE MINIMUM AND MAXIMUM ZONE SIZES

CALL DVMM(VMAX, IVM,JVM,DRMIN,DZMIN,DRMAX,DZMAX)
VTEST2,B5%VMAX

IF DOING AN EULERIAN CALCULATION,ONLY DO ZONE PLOTS UPON
STARTUP, OTHERWISE,DO THEM EVERY OUTPUT CYCLE,

IF(EULER,AND,NCYC NE, @) GO YO 2@



12%
126
127
128
129
130
134
132
133
134
135
136
137
138
139
140
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143
144
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1514
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153
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157
158
139
160
161
162
163
164
165
166
167
168
169
170
171
172
173
176
175
176
177
178
179
180
184

(g Xa Xal
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laNe el

[aXa Xa]

-
=

LY
«Q

CALL ADV(1)
CALL ZONPLT

PUT LABELS ON THE ZONE PLOT AND OUT TO THE CYCLE SUMMARY PRINT

CALL LINCNT(59)

WRITE(IFD,220)

DO 1@ IPXme,1FD,6

WRITE(IPX,250) DRMIN,DRMAX,DZMIN,DZMAX,XR,YB,YY
CONTINUE

SKIP VELOCITY PLOTS IF VELOCITIES ARE ESSENTIALLY ZERO,
OTHERWISE,PLOYT VELOCJTIES SCALEFD TO THE MAXIMUM VELOCITY,

IF(VMAX,GT,EM1B) CALL VELPLT(VMAX,®)

THE FULL PLOTS HAVE BEEN MADE, ADJUSY PLOTS NOW SO THAT THE
REGION DISPLAYED INCLUDES THAY RPART OF THE PROBLEM TWO
FIREBALL RADII ABOVE THE TOP OF THE FIREBALL TO THREE RADIY
BELOW THE BOTTOM OF THE FIREBALL

YUPzPTOP42,#PRITE
YLB3PBOTMe3 #PRITE
IF(YUP,GT,YT) YUPaYT
IF(YLB,LT,YB) YLBaYB

READJUSY THE CARTESIAN TO RASTER RATIOS TO ENCOMPASS THE NEW
REGION BUT SAVE THE OLD COORDINATES

FIlYBOsFIvYB

IYBo=1lvYB

Fiyss900,

1YBe902
YCONVP=FLOAT(IYT=IYB)/(YUPeYLB)
XCONVPIXCONVRYCONYP/YCONY
FIXL0eFIXL

IXLO=IXL

FIXROgFIXR

IXRO3IXR

FIxLz6S,

IXL86%

FIXRE660,

IXRz3660

YCNVLDEYCONY

YCONV=YCONVP

XCNVLDaXCONY

XCONVEXCONVP

DN THE PLOTS AGAIN FOR YHE SMALLER REGION
IF(EULER,AND,NCYC ,NE, @) GO TO 30

CALL ADV(1)

CALL ZONPLT

PUYT LABELS ON THE 20NE PLOT
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182
183
184
185
186
187
188
189
190
191
192
193
194
198
196
197
198
199
200
e
202
203
204
2095
286
2a7
208
209
21¢
211
212
213
214
21s
216
217
218
219
229
22t
e22
223
224
225
226
2a7
228
229
230
23
232
233
234
235
236
237
238

(2 Ko Nal

OO0 o0

OO0

OO0 N0N

OO0 oo OO0

L1

4e
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CALL LINCNT(S9)

WRITE(IFD,230)

WRITE(IFD,2%0) DRMIN,DRMAX,DZMIN,DZMAX,XR,Y8,YY
WRITECIFD,260) JNM,NAME,T,NCYC

DRAW THE PLOTTING RECTANGLE AND LABEL IT

CALL TICBOX
CONTINUE

SKIP VELOCITY PLOTS IF VELOCITIES ARE ESSENTIALLY ZERO
IF(VMAX LT, EMIB)Y GO TO 4o
PLOTY VELOCITIES SCALED TO MAXIMUM VELOCITY

CALL VELPLY(VMAX,0)
CalL riceox

PLOT UNSCALED VELOCITIES

CALL VELPLT(VMAX,1)
CALL TICBOX
CONTINUE

SECTION TO DO CONTOUR PLOTS

Lsi, DENSITY (ISOPYCNICS)

Le2, SPECIFIC INTERNAL ENERGY (ISOTHERMS)

L=z3, VORTICITY

Lad, VELOCITY MAGNITUDE

Ls5, SPECIFIC TURBULENCE ENERGY

Ls6, RATIO OF SPEC, TURB, ENERGY TO SPEC, KINETIC ENERGY
L=7, TURBULENCE VISCOSITY (SIGMA)

L=8, CONCENTRATION X RADIUS

IF TURBULENCE I$§ NQT ON,DO NOT PLOT THE TURBULENCE QUANTITIES

LPxa
IF(,NOT,TURB) LP=y

PREPARE THE PLOTTING ARRAYS

D0 2on@ L=t,LP

CHECK FOR VORTICITY PLOY

IF(L.NE,3) GO TO SV

YES, SPECIAL SUBROUTINE PREPARES VORTICITY,
CALL GEYOMG

GO 70 199

CONTINUE

CALL START

00 (8@ J=2,JP1
DO 170 I=1,IBAR



239
240
241
242
243
eud
24s
246
247
248
249
5@
51
252
253
254
25%
256
2%7
ass
259
260
2614
262
263
264
265
266
267
268
269
279
271
272
273
274
275
276
217
278
279
280
281
282
283
284
28S
286
287
288
289
290
291
292
293
294
29s

o0

[a XaXal

aOOD

(g NaXal

[z e Xe)

o3I00

60

70

80

90

140

110

120

13a

149

150

160

GO TO (60,70,200,87,80,R0,1482,80),1
CONTINUE

DENSITY

Cet1J)=RA(IY)
GO TO0 160
CONTINUE

SPECIFIC INTERNAL ENERGY

CRCIJIRSIECLY)

GO 70 160

CONTINUE

IPJalJeNO

IPJPRIJP+NG

IFCLEQ,5.,0R,L,EQ,8) GO TO 90

XXASCO 28+ (UCTII+UCIPIICUCIPIPIGUCIIP) ) )24 (0,284 (VCIJ)+V(IPJ)+V(
1 IPJPIVITIIP))Ine2

GD TO {92

CONTINUE
RAVSG,25%(R(IJI+R(IPJISGR(IPIPI+R(IIP))
CONT INUE

LPXNzlL=3

GO YO (110,128,1%0,140,158),LPX
CONTINUE

VELOCITY MAGNITUDE

COCIJIZBART(XXA)
GO TO 160
CONTINUE

SPECIFIC TURBULENCE ENERGY

CoCINsTUG(LIS)
GO TO 168
CONT INUE

RATIO OF SPEC, TURB, ENERGY TO SPEC, KINETIC ENERGY

COUINIBTURCIJ) /(XXAsEMIB) %2,
TESTSAMAX| (ABSCULTJIY,ABS(VIIJ)))
IF(YEST, LT, VTEST) CQ(1J)=0,

GO T0 160

CONTINUE

TURBULENCE VISCOSITY (SIGMA)
CQ(IJIBSIG(IY)

GO 10 f{e0

CONTINUE

CONCENTRATION X RADIUS

Ca(IJ)ACONCLTIIINRAY
CONTINUE
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296
297
298
299
300
a1
302
3n3
394
335
X@6
sa7
308
309
319
314
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
13
332
333
334
335
3136
337
338
339
340

ODOCcCOO

s NesNaleXaXsal

oOn

172
180

190

20ma

a1a
220
239
aun
25@

260

TF(ABS(CALIUII LT, 1, Ee50) COCIJY=O,
IJPzIJPeNQ

1JelJeNG

CALL LOOP

CONTINUE

CALL DONE

CONTINUE

DECIDE WHETHER TO REQUESY LOGARITHMIC OR LINEAR CONTQUR INCREMENTS
PLOTS | AND 2 ARE LOGARITHMIC = THE OTHERS LINEAR

ILOG=Y
IF(L.GT,2) ILOGe®

GO DO THE PLOT

ITITLE IS THME PLOT YITLE
INWT IS THE NO, OF COMPUTER WORDS IN THE TITLE

CALL CONTOR(CILOG,ITITLECI,LY,INWT(L))
CONTINUE

RESTORE THE OLD RASTER VALUES

F1YB=FlYBO
lyBelyvy80
YCONVaYCNVLD
XCONVEXCNVLD
FIXR=FIXRO
FIXL=FIXLO
IXR=IXRO
IXL=IXt0

CALL SECOND(TP)
WRITE(S59,240) TP
RETURN

FORMAT({H ,20HBEGIN YPLOT AT CP 3 ,F10,4)
FORMAT(1@H ALL ZONES)
FORMAT(29H ZONES IN THE FIREBALL REGION)
FORMAT(3H , {BHEND YPLOT AT CP & ,F10,4)
FORMAT(TH DRMIN®1PE12,5,7H DRMAX=2E12,5,7H DZMINEE12,5/7H DZMAXREL2
1 ,5,4H XR2E12,5,4H YBRE12,5,4H4 YTRE12,5)
EORMATtiH P UXA1A,8A108,3X2HTa, 1PE12,%,) {X6HCYCLESR, I5)
ND

(AL LA d LA A A d L dd A Al Al LAl Al Al Al dd Al LA Al I XXl LI LAY YL LI 0] ]
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SUBROUTINE 20NPLTY
ROUTINE TO DO FULL AND PARTIAL ZONE PLOTS
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MODIFIED AND DOCUMENTED BY J, L NORTON,LASL T«3,1975

onwems BEGIN COMDECK PARAM sovew
COMMON/PCOM/NSCP 1, ITABP, ITABXP, ITABYP, [PFB,NPL,NP2,NLCP1,NLCP2,
NLCPI,NLCP4, IFLMSZ

e=eee END COMDECK PARAM camve
ewesw BEGIN COMDECK YSTORE wesoe
wsevwn BEGIN COMDECK YAQDIM sonae

DIMENSION X(1),XPARC1),R(1),YPAR(1),Y(1),MPARC1),UC1),UGC1),DELSM(
13,V(1),VG(1),ROC1),SIECY),MP(1),RMP(1),RCSNCL),E(1),ETIL(L),RVOL
COIAsMOL),RMOL) VP (E) 4P CE) o PLLLY UPCTY4UTILCL),ULCL),CQULI,VTIL(Y)
sVLC1),ROLCL),AVXSV (L) ,AVYSV(]),DLEROI(]),0LSROQC(]),CAPGAM(]),TUO
(1),8IGCL),TUS(1)»GRROR(L),GRROZ(1),GRROP (1), TUGVECC1),MTILC(Y),
CONC(1),CTEMP(1),ANCUC1))ANCV(1),GRSV(L),GZSV(1),X13K(1),X24K(1),
YI3K(1) o Y2UK 1), XRIBK( 1), XR2UK () ,DKLSM(§), AREA(Y)

wwwem END COMDECK YAGDIM mepen

em=owws BEGIN COMDECK YAQGSC necas

LOGICAL RESTRT,FILM,PAPER,TURS

REAL LAM,MU

COMMON/YSCH/AASC(NSCPRY)

COMMON/YSCL/AASC(9600)

COMMON/YSC2/AA(1),ANC, AP, ARFAC, AGM, B0, COLAMU,CYL,DR,DT,DTC,DTFAC,
pTOC10),0T0CC10),D702,D708,0TPOS,DTV,DZ,EM1B,EPS,FIPXL,FIPXR,
FIPYB,FIPYT,FIXL,FIXR,FIYB,F1YT,FREZXR,GR,GROVEL,GZ,GZP,1,IBAR,
1070, 1J, 1M, 1JP, TML,IPXL,IPXR, IPYR,IPYT,IPy,1IP2,18C2,15C3,I1ITV,

COMMON/YSC2/JCEN,JP1,JP2,JP4, JUNF,JUNFO2,KXT,LAM,LPB, My, NAME(8),
NCYC,NLC,NPS,NPT,NQ,NQT,NQIB,NOT2,NSC)NUMLIT,2Z0OR1IG,OM,0MCYL,PXCONV
+PXL,PXR,PYB,PYCONY,PYT,RDT,REZRON,REZSIE,REZYD,RIBAR,RIBJB,
FREZYY,FREIYB,ROMFR, T, THIRD,NCLST, TOUT, TWFIN

COMMON/YS8C2/TURY,TUSI,NCQ, TNEG, TNEGSY,TUSV,TURB,PTOP,PRITE,PBOTM,
ILNG, NILNG,TPY, TUPQY, TDQSAV, TK, T, TUQENG,EPL,SAV,OLEVEL,TQ, 18T,
VV, XCONV, X, XR,YR,YCONV,YT,PTPOLD,DTSV,DTLAST,FIYBO,1Y80,YCNVLD,
XCNVLD,FIXRO,FIXLO,IXRO, IXLO, ISVH,JSVW,QMN, QMX, WMAX, INM, T2, T|.IM,
ROMFXR,ROMFYT,ROMFYB, JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAV,DTCSAV,IDTV
s IDTV,I0TC,JDTC,CIRC, TIS,POTE,UMOM, VMOM, TMAX, TGMX, ITM, JTM, ITG,JTG
s TMASSY, WMAXEF ,RMINEF, TSTRTD

COMMON/YSC2/22

COMMON/YSCU/ITABCITABP)

COMMON/YSCU/ITAB(120R)

COMMON/YSCS5/RESTRT,FILM,PAPER, IPD, IFD

womew END COMDECK YAQSC rPEmare

wewue BEGIN COMDECK YAQEQ wenen

EQUIVALENCE(AASCC1),X,XPAR), (AASC(2)4RyYPARY, (AASC(3),Y,MPAR), (
AASC(8),U), (AASC(S), V), CAASC(H),R0O), (AASC(T),DELSM,RCSG,MP), (AASC
(B8),E,ETIL,AREL,XR13K),

CAASC(15),81E), (AASC(16),PMA,DKLSM, RMP}, (AASC(Q
Y+RVOL), (AASCCIAY,M,RM, VP), (AASC(11),P,PL,EP,UP), (AASC(12),UTIL,
UL PMX,PUY, CAASCC13),VTIL,VL,PMY,PV), (AASC(14),Q,CQ,R0OLY, CAASC(17
Y+ CAPGAM,UG)Y, (AASCC18),TUQ), CAASCC19),51G), (AASC(29),TuUS), (AASC(
21),GRROR)Y, (AASC(22),GRROZ), (AASC(23),DLSROI,Y13K), (AASC(24),GZSY
Yo (AASC(25),DLSROG,VG), (AASC(26),GRSV), (AASC(27),GRROP, TUGVEL,
Y24K) ) (AASC(28),MTTIL), (AASC(29),CONC)Y, LAASCE3R),CTEMP, XR24K), (
AASC(31),ANCU), (AASC(32),ANCV), (AASC(33),AVXSV,X13K), (AASC(34),
AVYSV, X24K)
REAL M,MP,MPAR,MTIL
wewew END COMDECK YAQEQ mepew

295



63 * ewwvwe END COMDECK YSTORE LAl

64 * epoew BEGIN COMDECK PCALL cesen

65 COMMON/PCALLC/XCONVP, YCONVP,YUP,YLB

66 * werwe END COMDECK PCALL sreee

67 c LOOP OVER ALL REAL ZONES

68 c

69 JRua

70 Calt START

71 DO 60 Js2,JP1

72 DO 52 1=21,1BAR

73 IPJx1J¢NQ

74 IPJPRIJPeNG

TS c

76 c DETERMINE THE FOUR VERTICES OF CELL (I,d)
77 C

78 c (X1,Y1) IS VERTEX (1+3,J) (VERTEX 1)
79 c (x2,Y2) IS VERTEX (I+t,J+1) (VERTEX 2)
80 c (x3,Y3) IS VERTEX (I,J+1) (VERTEX 3)
Bi c (x4,vd) IS VERTEX (I1,J) (VERTEX 4)
82 c

a3 X{zx(IPJ)

84 X2®X({IPJP)

85 XIeX(IJP)

86 XuzEx(1J)

87 YIRY(IPJ)

88 Y2sY(IPJP)

89 Y3syY(1JP)

90 Yasy(1J)

91 c

92 c CIXN,JYN) ARE THE PLOT RASTER COORDINATES OF VERTEX N
93 C

94 IX{nFIXL+(X1mX],)xXCONVP

98 IXemFIXLe(X2mXL)aXCONVP

96 IXNIeFIXL ¢ (X3uX)aXCONVP

97 IXUnFIXL+(XGmXL)aXCONVP

98 IVigFIYBe(YiwY| B)YaYCQONVP

99 IY2aFIYB+(Y2=YLBY*YCONVP
100 IYSxFIYBe(YInY_B)Y»YCONVP
101 IY4zFIYB¢(Yde Y| B)xYCONVP
102 ¢
103 c IF VERTEX §{ OR 2 IS ABOVE THME TOP OR BELOW ThE BOTTOM OF THE
{e4 c PLOT REGION,DO NOY PLOT THIS ZONE

105 c
196 IF(IY!;GT.IYB.OR.IYI;LT.IYY) GO TO 4o

1a7 IF(1YR,6T,IYB,0R, 1Y2,LT, IYT) GO TO 4@
108 4
109 ¢ IfF VERTEX § OR 2 I8 7O THE RIGHT OF THE PLOT REGION,SKIP
110 c THIS ZONE
119 c
112 IFCIX1,6T,IXR) GO TO 4@
113 IF(IX2,6T,IXR) GO YO 40
114 o
118 c IF THIS 2ONE IS ON THE SYMMETRY AXIS,DRAW THE LEFT 8IDE
116 c
117 IF(1.,EQ,1) CALL ORV(IX3,IY3,1X4,1Y4)
118 c
119 c IF THI8 ZONE IS IN THE BOTTOMMOS8T RQOW TO BE PLOYTED,DRAW THE
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128 ¢ BOTTOM SIDE

121 C

122 IF(JB,NE,®) GO To 14

123 JB=J

124 GO To 29

12% 19 CONTINUE

126 IF (JNE,JB) GO YO 3@

127 2@ CONTINUE

128 CALL DRVIIXU,IYa,1X3,1V4)
129 30 CONTINUE

139 c

131 c DRAW THE RIGHT STDE

132 o

133 CALL DRV(IXY,1Y1,1%x2,1Y2)
134 c

135 c DRAW THE T0P SIDE

136 ¢

137 CallL ORV(IX2,IY2,)IX3,1Y3)
138 4 tuelpyd

139 S@ 1JP=1pJP

1409 CALL LOOP

141 60 CONTINUE

142 RETURN

143 END
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