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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 he 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 t&bitrary–~agrangian–&lerian; 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 ~mplicit ~ontinuous-

fluid ~ulerian; 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 Amadenl and

by Hf.rt et al.,
2

and an initial version of the code

3
was described by Amaden and Hirt.

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.

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

parameters FREZXR, FREZYB, and FREZYT are examined.

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 this

region, the zone widths are related by

DR(I+l) = DR(I)*FRBZXR ,

where I incresses 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

JCE@ zone and half below. The heights of the

zones above the region of uniform zoning will be

related by the equation

DZ(J+l) = DZ(J)*FREZYT ,

where J increases toward the top. The heights of

the zones below the reFion of uniform zoning will

be related by the equation
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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 edgea as in MAC. However,

in YAQUI, velocities appear at vertices; therefore,

a seconci interpolation was required. To avoid this

unnecessary step and the resultant smoothing, the

code was modified to permit inputting data in one-

dimensional form. The data is then interpolated

directly onto the YAQUI grid.

The interpolation technique is as follows. The

ID data ia input one zone per card. Card i contains

the radius of the outer boundary of zone i (ri),

the velocity of the outer boundary (~i), and the

specific internal energy and density of the zone

(ei and pi, respectively) in the format 4E15.O.

!;~uNF=5~
— IFJAR = 9 —W t

1=1 I= IBAR+I I= IBAR+2

1. Sample initial zoning setup.

Cards are read until a blank card or an end-of-file

—> J.1 is encountered. The inner radius of the first zone

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

The top of the JCE@ zone is redefined to be at the

point z = REZYO. Because FREZYB will move the bot-

tom of the mesh, it is neceaaary to recalculate YB

based on JUNF, JCEN, REZYO, and FRRZYB. In defining

grids for problems with the ground at the bottom,

care must be taken to calculate FREZYB so that the

bottom of the J = 2 zone coincides with y = O.

The grid is surrounded on three sides by layers

of fictitious cells, shown as dotted lines in Fig. 1.

These allow a variety of boundary conditions to be

applied. The bottom layer of fictitious cells

causes the first row of real zones to be at J = 2

rather than at J = 1. This fact can be confusing if

one is not aware of the convention. The grid lines

are known as I and J lines; I = 1 is at the extreme

left; I = IBAR + 2 is at the extreme right of the

dummy column; J = 1 is at the bottom of the bottom

fictitious cells; and .7= JBAR + 3 is at the top of

the top fictitious cells. The zone whose lower

left corner is at the intersection of the lines Iand

J is known as zone (I,J).

is assumed to be zero (r. = O) as is the velocity at

the center (;O = O). The density and energy are

cell–centered quantities. A sample lD setup is

shown in Fig. 2. The lD data is superimposed on the

2D YAQUI grid as shown in Fig. 3.

To carry out the interpolation, one divides

each spherical shell into subzonea using both radial

and angular segments. Consider a portion of a lD

zone as shown in Fig. 4. Of course, in practice

Fig. 2. Sample lD fireball initial data configura-

tion.

2
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Fig. 3. Superposition of ID fi~eball data on the
2D YAQUI grid.

81 is 0° and f12 is 180°. Afl is determined from

180°/NTH, where NTH is an input quantity; Ar is de-

‘i-ri-l
termined from NMD , where NRAD is also an input

quantity. NTH and NRAD are held constant for all

zones. The center of a aubzone is defined as shown

in Fig. 5. The interpolation procedure, then, is aa

follows. Consider a single subzone of a spherical

shell. Find into which YAQUI zone the center of the

subzone falls. Assign all the mass, momentum, and—

internal energy of the subzone to the YAQUI zone.

One can estimate the accuracy of the procedure by

accumulating the volumes of the subzones that are

assigned to an individual YAQUI zone. When all of

the subzones have been assigned, the volume of the

YAQUI zone and the sum of the volumes of the sub–

zones assigned to the YAQUI zone should be nearly

the same except for those YAQUI zones only partially

within the outermost spherical shell,

rl

Fig. 4. Division of lD fireball data into subzonea
for interpolation purposes.

(r,(?)

(r,8+A8)

Fig. 5, A typical lD Interpolation subzone.

3



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-

eat cells on &he top, bottom, and right are examined

to see if any are within the fireball. (See Fig.

If the YAQUI zone falls only partially within the

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

6.)

an internal volume inaccuracy and the interpolation

must be made finer (Ar and Ae 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 rmax be the outer radius of

the last lD 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) is completely outside of the fireball;

its specific internal energy and density would be

used to establish the internal energy and mass of the

vertically crosshatched portion.

Once the internal energy, mass, and momentum

components are established for all YAQUI zones that

fall completely or partially within the fireball

data, the specific internal energy is determined

by dividing the zone internal energy by the zone

rmax

i,j+l

, 14

-l,j+l

.-— —-

.-— ——

:iJ::-
--— — I+l,j
---— ,!--- /4111

I,j-1 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 corner

is at (XD,YD). The actual location of the particles

is determined by superimposing a uniform grid of

zones, which are DRPAR wide by DZPAR high starting

at (XC,YC) and placing a part~cle at the center

of each zone if the particle fails within the

rectangular region. See Fig. 7.

Circular Region

A circular particle region is more useful for

fireball problems. This option is initiated by

setting YD = O. The circular region’s center is at

(O,YC), its radius is XD (XC is not used).

Particles are placed as in the rectangular regfon

except that the uniform grid atarts at (O,YC-XD)

and only particles that fall within the circle are

used,

~-–_7–– _——-— ~—___r___r ---

‘w
I (XD,YD)

l.;.;- 1. x

__-_-}-–_.-l--
1

-–+-—-+_---j_ —:

I
[.~.l.l. lx /

!
__+_____~____;__---l____ +. --.4

.
I“pl .1”: xl

--_–-\__-–:__l__li_–-i_--_:_ --_J

. ! ; i[.;.,.1 .l~,

~:-~--,-[-:-~--j-,--,-~-l;;~zpAR

(XC,YC) t-’-l
DRPAR

Fig. 7. Particle generation scheme.
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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 cauaes 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. In

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 outaide the cell.

In Fig. 8(c) the angle between the vectors to

vertices 4 and 3 is greater than IT, and the

particle lies outside the cell.

2

(a) 4
3 2

P (b)

3

a

2

P

4 I

(c)

Fig. 8. Determination of particle positions.

The numbering of vertices is arbitary and may

be clockwise or counter-clockwise, but must be

consecutive. The rationale far this seemingly

complicated criterion is that it avoids precise

knowledge of any angles and hence requires no

reference to trigonometric subroutines. Improved

methods for which this is also true have since

been found, one of which we will mention later.

However, in the current version of the code, the

above approach is used. To increase efficiency a

one-dimensional array holds the number of the cell

containing a particle at the beginning of a

calculational cycle.

If a particle is no longer in the cell in

which it began the cycle, an efficient search is

undertaken 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

5



the number of tests that must

Two criteria are imposed

be made,

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 (~,e) space by the transformation

; = (1-q) (l-O);l + (1-?l)e ;2+lle;3+ O-e)rl 14. (1)

+
The vectors ~l,. ..,x4 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 rland e corresponding to the

point (x,y). In the (rI,e) space we

linear interpolstion, using for any

S(n,e) = (1-n) (l-e)sl + (1-n)es2 +

We search for the new location

then do a bi-

scalar the form

Tles3 + (1-e)rls4.

(2)

of a particle

by drawing a line from the center of the cell in

which the particle began the cycle to its present

location. ~is 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

rIand 9 obtained from Eq. (1) will both lie between

O and 1. If either does not, the cell indicated by

the values of q and El is examined. For example, if

n = 1.2, increase i by one and recalculate n and e.

This approach is neater and more efficient. In

future veraions 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

the

the

and

~
at

The

For

mass equation

$+V.P:=V. GVP ,

momentum equation

internal energy equation

aoI = _
-K PV”;+~+VU”VpI ,

fk

the turbulence energy equation

2
~up(v.w+v. avpq .-—

turbulence viscosity is given by

lJ=r3s~.

conciseness we have used the following de-

finitions:

[( )
auk

n = (p+pcl)eij +uHij + 6ij ~~pU
ij ~

( )1
- P++PCI ,

H
.U*+U*

ij i ax.
J

j axi s

aui
r=e and

ij~’

aui au.

‘ij = ax
—+--&

~1

(3)

(4) .

‘u

(6)

(7)

(8)

(9)

*

(10) .

(11)
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The parameters of the model are 6 and the scale, s,

Values are obtained phenomenologically from fits to

experiment. For f3we use the constant, 13= 0.02,

For the scale, constant values over the mesh and the

more complicated phenomenological form

( v(r,z)~ = 0.14 d(z) 2 - v(~,z)
)

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 axiq, r = O. In a skewed mesh Eq. (12)

requires considerable logic and interpolation.

Because s is only crudely known, we generally

approximate the above form by

(S = 0.14d 2 -
v(r,z)

V(o,z)
)

;
max

(13)

in this simplified relation-, d is a constant,

usually taken to be 1, and V(o,z)max is the maximum

value of v along the axis. This expression may over–

estimate the scale for fireballs and cut down on the

rate of decay of the turbulence energy. Erring in

this direction gives us an upper bound on the effect

of the turbulence. 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 ia 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

p+p+pO, A+A-~pUand p-~p+~pq. Similarly

H is calculated from p and ~ at the old time level;
ii

this allows the stress tensor to be handled ex-

plicitly in Phase I simplifying the addition.

The term ~~ in the momentum equation is modeled,

a ap
using the flux approximation, as - — ~ ; thisat ax

i

requirea saving the two components of & for each
axi

cell from the previous time step. Clearly such an

tit
approach centers the time derivative about t – —2

and not at the same time level as II... For rea-
~3

sonable time variations, the inconsistency should

not be important.

Three more diffusion terms must be difference:

one in the maas 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

writing Eq. (6) in the form

[
(Pcl)n+l 1+:

In cylindrical

time information by

[
(Pcl)n- cf~t V-

n

pr

p(v.:)z +(v.uvpq). (14)
J

geometry r takes the form

All the terms on the right–hand side of Eq. (14) are

evaluated at time level n as cell-centered quanti–

ties. For most of the terms this proceeds naturally;

but for the buoyancy creation, ~Vp.Vp, a small

reach is necessary. In the notation of Fig. 9 we

could evaluate the derivatives directly at the

b

3 2

c .0 a

4 I

d

Fig. 9. Quantities involved in YAQUI derivative

evaluation.



vertices 1–4 and then average to obtain (VpOVp)o.

~is uses information at nine cells and is un-

necessarily smoothing. For this reason we uae cells

a,b,c, and d and obtain the derivatives at the

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

~=~
h 2A { }

(Pa-Pc) (Zb-=d) + (Pb-Pd) (Zc-za) , (16)

where A ia the area of the quadrilateral abed. 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

au
5=

and

&=
az

are calculated at cell centers by the equations

{
~ (22-26) (U1-U3) + (23-21) (U2-U4)
2A 1 (17a)

{
L (r2-r4) (U3-U1) + (rl-r3) (U2-U4)
2A }

, (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

faahion we can obtain derivative 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 p~sible and in this case optimization is much

less crucial, because the level of turbulence ia

only indirectly affected. The criteria applied to

select an approach for differencfng such terms

were: that an equation of the form

*+:.VC=V. UVC

could not lead to negative c

and that the difference form

anywhere in the mesh,

of VOUVC 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,

8

4
1

T’

c -c
0

T
d:o<rjo> <ojo>=(VciVc)o, (18)

o I= + (Aj+Ao)

where Cj is the concentration in cell j, d
jo

is the

length of the cell aide between cells o and j, <r >
jo

is the distance between the centers of cells o andj,

Aj is the area of cell j, V. is the volume of cello,

U.+a
and <ujo> is --& . See Fig. 10 for examples. In

Cartesian coordinates for a uniform rectangular mesh

with sides 6x, 6y, and constant u, this reduces to

(c +C -2C

u
13

‘+

)

C2+C4-2C0

6X2 6y2

(19)

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

to become negative in certain cells. If, for

example, fit~ Vp . Vp is positive and greater than

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 has shown for the fireball

calculations that less than 1% of the turbulence

energy is lost by this procedure.

Fig. 10. Definition of quantities used in differ-

encing of turbulence part of the concen-
tration equation.
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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 version3 an equation for

the total energy is written, and this is the quanti-

ty that is convected. Momentum is also convected,

and hence conserved; the internal energy is obtained

by subtracting the kinetic energy from the total

energy. This places all the uncertainty in the

internal energy, which if it is a small part of the

total energy, can lead to large fractional errors in

the internal energy.

With the introduction of the equation for tur-

bulence energy, it haa 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. In

general, this means that the kinetic energy 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

calculation.

A small change has been made in the energy

equation related to the smoothing of the velocity

field for computational stability. If alternate

mesh vertices are not coupled in some way (see

Ref. 3), an instability arisea. 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

-+[+$+:6=8) -zJ
a
nc

(20)

(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

aPPIY the restoring force only to those components

of 1 at vertex 4

smaller than any

That is, a local

that have valuee larger than or

of the neighbors (1,3,6, and 8).

maximum or minimum in the r-

component of ~ 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.

l%is node coupler clearly reduces the kinetic

energy of the system, acting like a viscous dissi-

pation. If this lose 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 haa

no basis in physical reality. However, in our

veraion, 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 mede.

One can see by exsmining 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=O, none

can be created or can grow. For this reason, the

turbulence muet be seeded initiallY and allowed to

equilibrate with the mean flow through the creation

and decay terme 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 vortlcity of the mean flow field.

This is done after the field has been established,

that is, shortly before torus formation time.

This timing ia not crucial. It can be aeeded

earlier and find its way to a similar level and

distribution in a short time. We miss any high-

intensi.ty early time turbulence, likely initated bv

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

9



the following technique.

The diffusion of mass as a function of time

from a point source of unit mass at position ~. is

described by the diffusion equation

ap=Av2p+6(<_+),
at o

(21)

where p is the density and A is a constant diffusion

coefficient. Define the quantities d; = ~-~ ,

6X = x-x
3

0, 6y = y-ye, and dz = z-z . If p(dr,t) is

written as p(6;,t) = X(6x,t) Y(6y,~) Z(6z,t), it

can be ahown that

1
X(lfix,t)= —

e-(dx)214At
,m

(22)

with similar expressions for Y and Z.

In calculating the additional particle motion

due to turbulence, consider the particle at time

t = O to be a massless point at lo and use Eq. (22)
o

as a probability distribution function for deter-

mining the position of the particle at time t =

to+ck. The turbulence viscosity then serves as the

diffusion coefficient A. In cylindrical coordinates

one should solve Eq. (21) in a cylindrical basis

p(6~) = R(6r) Z(6Z) .

However, R cannot be determined in closed form

for small &t and 6x, with 6X > ~ , R reduces

the formof X i.nEq. (22). Thus~Eq. (22) can

and

to

be

used with confidence in cylindrical geometry as

long as it is applied in its region of validity.

Furthermore, 6X 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

(23)

where u is the standard deviation. Equation (22)

can be put fn this form by setting

U--and

y=6x,

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 , O<x<l

=0, elsewhere. (25)

What we need is the distribution given by Eq. (23)

with cf given by Eq. (24). To accomplish this Eq.

(25) is mapped on to Eq. (23) (see Fig. 11) with the

exprc.ision

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)

kirl_
o x i

f(y)

(24)

(24a)

-03 co

,J,

.

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

1
x

J
Y

p(X”) dx - = 2 f(y”) dy’ ,
0 0

J

x
2 Y

or clx’ = —
J

e
-y”21202 ~y. .

0 mu o

.

With the variable transformation z“ = ~ ,
Ufi

y=erf(x)

--_.______ii

‘~--:=er f,(y)

,~Jfl_,,=__-===_

1
/

/

xi-l:xi

z

2
Ylcsfi _z.2

~.—
J

e dz’ .
Go

By definition, the standard error function is

J

t .2
erf(t) ~ ~

-t
e dt’ ;

fio

therefore,

()

x=erf~,
on

And from Eq. (24),

y = ~ erf-l (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) = O; and Ierf (y)l

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

‘----l--------------”-
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

NERFV at WMAXEF. Thus ,

be

WMAXEF
‘x = NERFV-1 ‘

located at O and point

the equal spacing DX will

(29)

(27)

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

‘i
= (i-l)DX . (30)

Now, let R(i) = erf(xi). Then,

xi = erf ‘1 (R(i)) (31)

(see Fig. 12). Our problem la 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) ‘c t < R(i) or erf(xi_l) < t < erf(xi) .

Therefore, x. <erf-l(t) <xi. One linearly in-
1-1

terpolates to get

erf-l(t) ~xi_l+
(t-R(i-l))

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

or

(xi - xi_l) ,

using Eq. (30). One selects another

DX

random

(32)

11



number t if t > R(NERFV). Because R(1) = O and

R(NERFV) = WEF using Eq. (28), y is limited to

the range

O<Y<WNAXEF *-=WMAXEF *&u.

Thus, y is limited to WtiAXEF * fi standard devia-

tions.

Becauae Eq. (22) is invalid near the a=a ot

sWetrY, another cutotf parameter KMINEF haa been

added. If the r-coordinate of the particle is <

RMINEF, the turbulent diffusion effect is not

applied. In most cases, RMINEF can be considerably

less than the Ar’a of the zones on the axis.

The current version of the code can be run

easily with turbulence by-passed becauae the tur–

bulence must be seeded ~nitially. Most of the

coding related to turbulence is excluded and no

efficiency la 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. 111.

1?. REZONE TECHNIQUES

The convection phase is appended to a Lagran-

gian 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,

+
‘d

=: -:
fluid g ‘

where ~g is the grid velocity with which the mesh la

moved in a given calculation cycle. For an Eulerian

calculation 1 = O; for a Lagrangian calculation
++ g

‘g = ‘fluid’
the difference velocity vanishes, and

there la no fluxing. In general the prescription to

determine ~g is at the discretion of the user. A

general form that we have found useful and incorpor-

ated in the present version of the code is to write

+ +
= ‘fluid

+ ; (<;> - ;)
‘E!

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.

The latter term preventa the mesh from distorting

excessively. A typical value for f might be 0.05,

which would relax the mesh in approximately 20 cal-

culational cycles if there were no fluid smtion.

Many variations of the relaxation component are

possible. The important point is to run as near to

Lagrangian as possible to minimize the smoothing,

but still to maintain some degree of regularity in

the mesh.

G. MIXED EQUATION OF STATE

To model more accurately the atmospheric de-

tonation of a Mylar balloon filled with methane, it

was necessary to incorporate two equations of state

in one problem, one for the combustion products and

one for ambient air. The method waa to divide the

cells into two groups at t = O, those inside the

fireball and those outside. This division was done

on the basis of the specific internal energy (e);

those cells with e > 10
10

erglg were considered in-—

side the fireball and all othera, outside.

Define the concentration Ci as the ratio of

the mass of constituent i in a given cell to the

total mass of the cell. Obviously, if there are n

constituents,
!!cl

= 1 in a given cell. For a

problem like ours with only two constituents (ex-

ploded methane and ambient air), Cmeth + Cair = 1

so that one only needa to keep track of c Here
me th”

we use c to refer to the concentration of com-
me th

bustion products and ymeth to refer to the effective

y for the combustion products.

Initially, Cmeth is defined to be 1 in all

fireball zones and O elsewhere. As the problem

proceeds, the concentration is convected into the

ambient region using

ac.
*+:”vci=o.

Note that this is just the Lagrangian form of the

continuity equation.

To determine the effective y in a given

we write

‘eff
+ (l-cmeth)yair .

= Cmeth ‘meth

The pressure is then obtained from

zone,

12
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P = (yeff-l)Pe .

H. SYSTEM IMPROVEMENTS

Because YAQUI is a rather large computer code,

because many modifications have been made to it in

the course of investigating various techniques, and

because the Los Alamos Scientific Laboratory began

the switch from batch to time-shared computing in

the course of this research, considerable effort

went into making YAQUI a convenient and flexible

research tool. The various efforts involved are

summarized below.

1. The original code was written in large blocks,

which made it difficult to modify and also

severely taxed the compilers and loaders.

Thus, the code was dfvided into numerous

smaller subroutines to avoid these problems.

The concept of modularity was followed as

closely as possible.

2. Because of rapidly shifting operattng 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

run in several smaller pieces. For this

reason, a flexible restart procedure was

developed to allow the user to restart a

6. The original YAQUI was very well documented
3

externally in LASL report LA-51OO. However, a

code that is under heavy development is much

easier to modify if it is carefully annotated

internally. Work has been proceeding on this

and is largely completed.

II. DESCRIPTION OF TNPUT

The input to the code, except for the problem

title and the ID 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 msy

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., I 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.

problem at any point and change input para-

meters without having to actually modify the

code itself.

13



Record 1:

NAME

RESTRT

FILM

PAPER

wRAPuP

Namelfst name - START

Namelist variablea

TYPE (unita) Possible values Default

LOGICAL .TRUE., .FALSE. .TRUE.

LOGICAL .TRUE., .FALSE. .TRUE.

LOGICAL .TRUE., .FALSE. .FALSE.

REAL (S) 0. QJRAPLJK” 20.0

(a) RESTRT - .TRUE. if the run will be a pickup from

a previous dump tape. Otherwise it is

an initial setup.

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

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

of plots will go to paper.

(d) WRAPUP - time to allow for the last cycle dumps,

plota, printouts, and general termina-

tion procedure. If the time limit is

TLIM, then the calculation will be

atopped and termination begun as soon

as the run time exceeds TLIM-WRAPUP.

Example: $CARDN RESTRT = .TRUE., FIm = .TRUE.>

PAPER = .FALSE. , WRAPUP ‘ 30.$

The next input depends on whether RESTRT is

.TRUE. or .FALSE. 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

AO

AOFAC

AOM

ANc

BO

cn

DR

TYPE (units~

Real (none)

Real (none)

Real (none)

Real (none)

Real (none)

Real (none)

Real (cm)

DT Real (s)

DT@ Real (s)

DT@C Real (s)

DZ Real (cm)

EPS Real (none)

FREZXR Real (none)

FREZYB Real (none)

FREZYT Real (none)

GR Real (cm/s2)

GRDVEL Real (none)

GZ Real (cm/s2)

Possible values Default

o.Q@l.

0.GOFAK.5

O.’QOMQO

0. s&4N~. 2

0 2..,

0 1..,

0.a~”

o ..aK-

0.<DTEK-

0.QT!lk+

o.az<-

O.QPS<l.

l.@REzxR<-

l.~REZYB<”

l.@REzYx”

&GR<-

0 1.,2..,

~GZ<=

0.1

0.2

1.0

0.05

0.0

1.0

Must be spec-
ified

10-3

1.0
~030

Must be spec-

ified

10-5

1.0

1.0

1.0

0.0

2.0

-980.0

NAME

GZP

IBAR

IEOF

1ST

IUNF

JBAR

JCEN

JDUMP

JUNF

RXI

LAN

MO

NCLST

NCQ

@M

QLEVEL

REXR$N

REZSIE

REZYO

RMINEF

T

TQ

TSTRTD

TUQI

TUS I

TWFIN

WMAXEF

YB

Z@RIG

AO

AOFAC

AOM

ANc

BO

CYL

TYPE (units)

Real (cm/sz)

Integer (none)

Integer (none)

Integer (none)

Integer (none)

Integer (none)

Integer (none)

Integer (none)

Integer (none)

Integer (none)

Real (see Ref.

3)

Real

Integer (none)

Possible values Default

--=CGZP+ 0.0

l=BAR Must be spec-
<Storage ified

0, 1 0

-1, l$ZSK -1

storage

O$IUN~IBAJt Must be spec-
ified

l~B&torageMust be spec-

l~CEN$JBAR

l~D=m

CKJUNWJBAR

-1, 0, 1

0.aAlK-

O.w”

lQJCLSMrn

Integer (none) -mQJC~rn

Real (none) 0 .<@K2 .

Real (none) .02

Real (gm/cm3) O.<RRZR@~m
. .

Real (cmz/s’) O.<REZSIE<-

Real (cm) YB<REZYO+

Real (cm) O._INE~-

Real (s) 0---

Real (s) O .~Q<D=

Real (s) O.CPSTRTD+

Real (cm2”s) O.~UQI<_

Real (cm) O.<TUSI<fire-

ball radiua

Real (s) o .awFIK”

Real (none) o._EF<-

Real (cm) O .~B<oY

Real (none) O._dRIG+

i fied

Must be spec-

ified

999999

Must be spec-
ified

-1

0.6

0.0

999999

-1

1.0

0.02

0.001

2xlo10

0.0

50.0

o.m—

0.0

1.0

0.0

0.0

1.I?30

2.0

0.0

6.0

Amount of donor cell in momentum fluxing

(O. is centered differencing; 1. is full

donor cell).

Stability condition uAt/Ax~AOFAC.

Amount of donor cell in mass fluxing (see

AO) .

Amount of node coupler (ace Ref. 2).

Interpolated donor cell coefficients;

allows for partial cancellation of trunca-

tion errors in the convection terms.

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

calculation is done in cylindrical

.

J

.

.
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DR

DT

DTO ,

DTOC

DZ

EPS

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

geometry.

– Initial value of the width of the zones in

the region of uniform zoning (see Sec.

I.A) .

- Initial time step.

- Two arrays that determine when plots and

long prints (edits) will occur ss a func-

tion of problem time. Edits will generally

occur every DTO(I) seconds in the interval

DT@C(I-1) <T <DT@C(I). DTOC(0) = O.

- Same as DR except zone height (see Sec.

I.A).

– Convergence criterion in the pressure

iteration (see Ref. 2).

FREZXR - Geometric ratio of zone Ar’s in the right

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

FREZYB - Geometric ratio of zone Az’s in the bottom

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

FREZYT - Geometric ratio of zone Az’s in the top

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

CR

GRDVEL

GZ

GZP

IBAR

IEOF

1ST

IUNF

JBAR

JCEN

- Body force acceleration in the radial dir-

ection.

- Type of rezone. GRDVEL = O. is Eulerian, =

1. is Lagrangian, and ‘2. causes the re-

zone subroutine to be called.

- Body force accelerathn in the axial dir-

ection (usually grsvity).

Particle acceleration in the axial direc–

tion (not applied unless particles have

mass.)

– Number of real zonea 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 aa a function of time. If 1ST <

0, no particles are followed.

- Number of zones in the radial direction in

the region of uniform zoning (see Sec.

I.A).

Number of real zones in the axial direction

(See Sec. I.A).

- Number of real zones from bottom of the

problem to center of region of uniform

zoning (see Sec. I.A).

J-DUMP - Frequency of dumps based on cycles. DUIUPS

will occur when the cycle number is an even

multiple of JDUMP.

JUNF - Number of zones fn the axial direction in

region of uniform zoning; must be an even

number because JUNF/2 zones will occur

above and below the point defined by JCEN

(see Sec. I.A).

RXI - Viscosity flag (see Ref. 3).

LAM - Viscosity parameter (see Ref. 3).

MU- Viscosity parameter (see Ref. 3.)

NCLST - Cycle number after which to terminate the

run,

NCQ – Cycle number after which to seed the tur-

bulence; if NCQ < 0, the turbulence is

disabled; if NCQ = O, seeding will occur

based on problem time instead of cycle

number, i.e. when T=TQ (see TQ).

tiM - Relaxation psrameter in the pressure itera-

tion.

QLEVEL - Phenomenological turbulence viscosity para-

meter relating to specific turbulence

energy (see Ref. 5).

REZR6N - Initial density of the ambient atmosphere

at y = REZYO; the density of the atmos-

phere above and below REZYO is determined

by the condition that the entire atmosphere

initially be in hydrostatic equilibrium.

REZSIE - Specific internal energy of the entire

ambient atmosphere.

REZYO - Center of y-coordinate of the region of

uniform zoning (see Sec. I.A).

RMINEF - Particles with ~INEF are not subject to

turbulent diffusion.

T - Time at which the problem begins.

TQ - Time at which to seed the turbulence if

NCQ = O (see NCQ).

TSTRTD - Time at which to start turbulent particle

diffusion if the turbulence b on.

TUQI - Proportionality constant for seeding turbu-

lence energy. Should be chosen such that

turbulence energy is a few percent of

kinetic energy in any cell.

TUSI - Turbulence scale (constant over mesh).

(Code could be eaeily changed to allow

scale variation throughout mesh).

TWFIN - Time at which to terminate the run.

NMAXEF - If the turbulence and particle turbulent
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diffusion are on, a particle can be moved

no more than WMAXEF*SQRT (4.*SICMA*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.

Exsmple: $CARDN

$CARDN

$CARDN

$CARDN

$CARDN

$CARDM

$CARDN

$CARDN

$CARDN

$CARDN

$CARDN

$CARDN

$CARDN

$CARDN

$CARDN

$CARDN

$CARDN

$CARDN

DR = 200. $

DZ = 200. $

IBAR = 30 $

IUNF=5$

JBAR = 4.5 $

JCEN = 15 $

JuNF=lo$

REZYO = 4300. $

REZR@N = 1.E-3 $

REZSIE = 1.95E9 $

T = .0083 $

TWFIN = 30. $

DT@ = .1, 1., 5. $

DTOC = 1., 10., 30. $

FREZYB = 1.089359 $

FREZYT = 1.089359 $

FREZXR = 1.089359 $

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) o.QRPAR<” Must be spec-

ified

DZPAR Real (cm) o.azPAR<- 0.

xc Real (cm) o .=3KX- 0.

XD Real (cm) O.CrIK- Must be spec–

ified

Yc Real (cm) o.6Yc<- 0.

YD Real (cm) o.ax” o.

(a) DRPAR - Spacing between particles in the radial

direction. Particle definition cards

are read until one is input with DRPAR =

o.

(b) DZPAR - Spacing between particles in the axial

direction.

(c) XC- (see Sec. I.c)

(d) XD - (See Sec. I-c)

(e) YC - (See Sec. I.C)

(f) YD - (See Sec. J.-t:)

Example:

$PARTNDRPAR= 100., DZPAR= 100., YC = 4300.,

XD=lOOO., YD=O., SC=U. $

$PARTNDRPAR = o. $

The final input will be the fireball initial-

ization data. One namelist record is needed:

Record 5: Nameliat name - FIRE

Namelist variables

NAME TYPE (units) Possible values Default

FBFILE Logical .TRUE., .FALSE. , .FALS E .

NIUD Integer lQRAD<” 5

NTH Integer laTH<- 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).

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

Example: $FIRE FBFILE = .TRuE.$

For the form of the fireball initialization data,

see the section Sec. I.B.

This completes the input for an initial setup.

Restart dumps are written on each edit cycle as

determined by DTO and DTOC or as specified by JDUMF

and go out to logical unit 8.

x * * PROBLEM RESTART * * x

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. In the latter

case, restart occurs from the last dump on logical

unit 7. Last, records of the type described

under input record 3 may appear if one desires to

override any of the parameter values in effect at

the time the problem is being restarted. This

section is terminated by $CARDN IEOF = 1 $.

Example:

$START RESTART = .TRuE., pApER= .FALSE.,

FILM= .TRUE., WRAPUP = 60. $

$RCyCLE TNTCYC = .1 $

$CARDN TWFIN = 30. $

I

.

.
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$CAEDN NCLST = 99999 $

$CARDN IE@F = 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. l(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 general shapes of the two

contour plots are similar because the turbulence

energy is seeded proportional to the vorti.city.

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 greateat 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 tizne,because

torus formation occurs at -t= 1.25 s.

A. Initial Conditions

BULOU4 - 30 x 45 - Cmc. CI+G5. . P4R1!CLL lWB. 08fr. . FIX IN 1P8cca
MJ?3 MILL EC TU16U-CWE

USVIL. 2.000003-02
lWI - 5.0000 OE.00
Tu51. 1.0000 OE.03

Uo. 0
la. 5.0000 OC-01

1S1R7D= 1.000 ~OC.00
WUGF. ,?.OOOOOL.00
iwl~r. 5.0000 oE.01

[BAR. 30
.mAR. *5
ILW-. 5
.SRS-= 10
XEN. 15

m. 2.0000 oE.02
02. .?.0000OC.OZ

Cn. I.OOOOOE .00
GROWL. Z.OOOOOE .00

m. 1.0000 s-01
AOH. 1.0000 OE.00

00. 0.
8X!. -!

w. o.
Lb31. 6.0000 iX-O!

m. I.000ooc.oo
cl%- l.OOooOc -0*

m. 0—..
CZ.-9.000LIOC.O2

rNEZXR. t.08936E.00
FRIZVr. !.08936C-00
F3HW. 1.00936E .00

zmlm 6. OCCNE. CO
Ya. 0.

REZYO. 4.30000E .03
mm-m. 1.0000 OE-03
SEZ51C. !.95930C-09

GP. -9.8 OOOOC.O.?
1- 11.3000’W-03

01. 1.0000 Of-03
SCL5T. 1
TLCIM. 3,00000E .01
Pwss.o

FILt!.1
AK. 2.0000 OC-01

Aof&c. .?.OOOOOC-01
1s1. 10

0T081 -101. ! .Oooooc -o! [.0000OC.00 5.0000 Of.00 O
0. 0. 0. 0.
0. 0.

OTC CL’1-101. 1.000003.001 .0000 OE.01 3. COOOOE41 O.
0. 0. 0. 0.
0. 0.

wmw c+wubt Oo. .0zmm!00..7 b3c30.m.. m.80v O.. vxcO.. xc.o. s
LmuR. I.OOOOOE. OZ DL7m. !.OOOOOC. O.? xc. 0.
YC. 4.3~000C .03 X0. 1.0000 GC.03 vO. 0.

P3PA.QIN W8AR.0. S
159 PARTICLES arcmrco. UITM IOIU. Iuss. 0.

PVIW. Fffl LE..1Fht. S
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1 .7330 .? WE.06
1 .?53!O!Of.L76
1. 7570601 [.J6
1 .?7%?50= .06
1 .W0??13E.C6

! 7809781E .06
1.80488703.06
i .80527393 .c6
1 .8!6369X.06
1 .8 W518?S.C6
1.82595953.06
I .9%992093 .06
1.8508338C.06
I .956069?C .06
! 87 E6C8C .06
1. E6933Z6C .06
1.8 E90239E. C6
! .095335*E.06
! .90791 *53.06
1 .9 Z16991C .06
1 .930t65*C.06
I .937793X .06
I .930* 57 EE.06
1 .95? J? IY.06
i .9592838E .06
1. 979336?f .06
I 986334*E .06
z.0000Z09E.C6
2. 30457a9E .:6
2.0176-91.06
2.018970X.06
.?.0352311i E.06
2.0389416C.06
.?. 033585S .06
.?. C5112E31E.06
Z 065775=.06
z L!5597C7S.C6
2. a7a74473. aa
2. oaO.?75zf .06
Z.0953533E.06
.2. 09377E4E-06
Z. I02B3WE.06
2. to73303f. Oa
.?. I!9709!E .06
.?. 11-7733 .06
?.13S3S+C.06
i!. [.2764433-06
.?. 13W6333.06
.?. t*35099E .06
?. I*% CE03E .06

PRH3

I 5979?6X.C6
1. 600?14?3 .36
I .6c3+27!C. C6
1.E076*633.06
I .61%16 ?m.c6
1.62.?2330C-06
1 ,63!2427C. C6
1.640 !3633 .06
! ,6+775? !C.06
I .a5?913w .06
i .6539552C.06
I .65050873 .OE
I .6 WZ731E.06
I .6300991 E.06
I .61*193* E-06
1.566080$<-06
1.57511 E9E.96
\ .5523 a3hf.oa
I 52805f& .06
1. 50.265! W .06
, .476679?3.06

1.I1300901E.C6
! .Q,?;1Cb7C .06
1.39573.?IE.06
1.3E73351C.06
I. 337a07s .06
1.307E3633 .06
1. .?78390”1 -06
1.?305W3C.06
1 ..?=14’i IE. C6
i ..?0an81c .06
1 .?12393=.06
1..?553554C.06
1. 323 Q76E-C6
1.37! 399S3 .06
1.439853%<.06
I .47a3551c .06
I .*6.t534=2.Oa
1. W.?604T .06
! .52116473 .06
I. 550*3aE .oa
1.5515396E.C6
I .555S9573.C6
I .5966E36E.C6
1.6!9?717C.OE
1 .60336653.C6
! .63.? 155X. C6
I .a57791 IC.C6
1 .6%1355E-C6
I ,66563NW.C6
I 69EkEC&- .06
1.691 3%73.06
! 7993:7W. C6
, .7.?72.?l Cf -06
I 72 W+33Z.06
I .73392-+w.oa
I .733101 CC.06
1 .7570601 E.C6
1 .7_~0~.C6
1 .-aoz2t 33.06

I .78097EIE .06
! .i30~8871C .06
! .a052738E .06
I .E16369X.06
I .m+540X. oa
I 8?585863.06
I W99-20X -06
I. mca 3zac. c6
1. 9560602C .06
1. E7866093 .06
! .E693$Z6E.06
I a690?3X .:6
1. 895?35%[ .06
1.907914X. C6
I .92!6991S .06
1 .9201654E .06
1 .93778 z9f.Oa
1 .930’4576C.06
1 .9537217E.06
I .959383 E3.06
t .979336 ZE. C6
I .9a63a.EE.c6
.?. 00002093.05
z. 00457ass .06
2.017699=-06
.?.01097023.06
2.03523% lf.06
2.03894163.06
Z 0535E53C .06
.?. C3W831[ .C6
2.0657756f.06
2. 2559707E.L?6
.2. 07a7w7c .C6
2. 0EO?75?E .06
.?. 093353.X .06
2. 09?7WIC .C6
2. 10ZE2WE.06
2. m7330!c.oa
2. 1147091E.06
2.1 1*7733.C6
.?. 129359WQ6
.?. 1276w4C.06
Z.13465Z3E. C6
.?. 19350983-06
2. i4hoaw3.06
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3.51 1579X-O+
3.493w’@3.04
3. W90E31C.0+
3.4=7i*.m
3.$-7wE-0*
3. W739022.LM
3. W62%E.04
3.4723 !07E.0*
3. I$7693116E.Ob
3. W6353X.O.
3.46754 [63.0+
3.+695551C .0*
3. W3735X.0%
3.4%3976f.05
3. W471~.0+
3.**53,?IOC .0$.
3.w!*i!07c.0.
3.4+0733a .0*
3. W733993 .0*

3.*347673E.0$

3.+981 IOE.04
3.9?27.2733.04
3.+?30!?1 [.0+
3.415S343C .0*
3.4057796E .0*
3.w071515C.C4

3. 3930332f .011
3. 3950+ 30E.0*
3. 3@692cX .04
3.37-6723. O*
3. 3775590C .09
3. 369837X .0%
3.3643397[.04
3.36595S5Z.Ob
3.363117.3.0<
3.36950 ME.09
3.33i9931E.04
3.3329543E.W
3.37003.93.04
3.363 mL32c.09
3.3101* 3c.o*
3.371736iE4i
3.396?39.23.09
3.396651 OC. O4
3. 39079H .0*
3.407051X.09
3.40335%3.04
3.*a1901c.04
3. W2LW4X-04
3.43652’3?3.04
S.*% WW6E.0*
3.*5931$+73 .04
3.*7004~.CV
3.*8 0E810C. O*
3.*916972f.04
3.*95766X44
3.51769,?X.0*

3.51 S+021E.0*
3.%~.0*
3.5W93E73.04
3.%731OEW+
3.%wmL7E.o*
3.5791B1=.0*
3.5%0417C.0*
3.59>9763.0-
3.&5a350c.04
3.63951a.o*
3.65321WE.0*
3.661999034%
3.X156X-O+
3.69.?36@K.oK
3.7139.?32.0.
3.7.?05339c.oh
3.73W1~E.O’i
3.7070%IE-04
3.51%!0.[.0.
3.0.?lbe.0*
2.23SW07Z.0*
1.~307C.W
5.*1.331.03
\.-%?1<.03
??.0.33937C.C2
.?.%5+030341
2.9506340C.00
1.4397t31C-01
o.

*.03957M.09
3. 992765w .09
3.931557x.09
3.9964~.09
3.m63971c .09
3.@371720E.09
3.77133731.09
3.739CL?61[.L39
3,70590=.09
3.67285=.09
3.643 !271C .09
3.61k3614C.09
3.5a75753f.09
3.53421 alc.a9
3.5377933E.C9
3.51v=OOE .09
3.+931 1+33.09
3. 101!6833E .09
3. b51397W.09

3.k31%37c.09
3.+12Q!9?E.09
3.325725”[.09
3.373.99%E.09
3.35916WE.09
3.3430190C.IV
3.B717EC.09
3.3!03317E.39
i..?9wlL77E.o9
3.3E01693E.09
3.368@365C.09
3.25?75111E.09
3.&04796c.09
3.,.?39689W.09
3..2I63363E.O9
3..?!W6W.O9
3.t99752X.09
3.1221169E.09
3.IW1296C.09
3.1737861C.09
3.!7063123.09
3.IS7356E.09
3.[579656C.09
3.14S833W.09
3.1$%3663.09
3.1*14~.09
3.!333616z.09
3.!35%5W.09
3.1.27c544C.09
3. 1.386303C.C9
3. )?111033 .09
3. 1.?02197C .09
3.1202 >OE.09
3. 115WIW.09
3. I !W590E .09
3.1 137531E.09
3.1!5)?362 .09
3. I l~7Z0E.09
3.11269~.09
3. I I 1M03Z-09
3.113% %[.09
3. Q14!0.~.09
3. I095271E.09
3.113351 ~.09
3.1114 EH.C9
3. I lWIEM.09
3. ! !399.?2E.a9
3.11963 s?3.09
3.1107001E .09
3.!2.? 11993.09
3.13339533.09
3. 127923K .09
3.!3119WE.09
3.131612CIf .09
3. 137~.09
3. 13260~.09
3.m550t .09
..9!00+-.09
2.61we7&.09
.2.371204s.09
2.13% 63LM.09
.?.0100851E .09
l.~ -.09
! .%osam.os

I .25%630E .09
I .359319 !E.09
1.959301X.09

.33V.*.E-(3S

.3797260E-03

.3976571E-03

.*1s3?IOX-03

.V336627C-03

.411W1WC-03

.W7.?37Sf -03

.4661516E-03
S0i?700X -03

.519-? 7--03

.5351 190E-03

.550e95!c-33

.%6*99W-03

.583997 !C-03

.5%11 !=-03

.61 OW73E-O3

.-3716C-03

.6 SIW6W -03
I .651w98E.93

I .3660* 01E-03
I .67977 *IC-03
! .6962091E -03
1 7r,e7336c-03
1 .71989 v+-03
! .73 W0Wf-03
! .7431560 C-L33
1. 7532606 E-03
I ,7679914 C-03
I .77816353 -03
1.7S\329+E-03
1. 7997.360E -03
I .8136 !Zlf-03
I .92e3333f-03
! .83 Z?907E-03
I .@i90?6!f-03
1 .9570701C-03
t .a72605K-a3
I.0ffi0084E-03
I.8W6077E-03
I.9!3!760C-03
1.9!93687E-03
1.%17?l?E-03
I.9509&3C-03
1.9336511C-03
1.9E.2m5c-03
1,99183%1-03
?.017091 X-03
2. O.3!597E-03
2.0477 SSS-03
2.0%300=-03
.2. 0>61+91L-03
Z.09+9301 E-03
.?. !0606! X-03
2.13170033-03
2. 1415689f -03
z. !33W7E3--O3
2. 17616.3 E-03
.?. 135.? 163E-03
2.2117613S-03
2..230--03
Z.2507700 E-03
.?.,?591536C-L73
.2..3.3 O3W-O3
2.2260733C-03
.2.31 %3*E-03
2.33016.? IC-133
2.3583-FIX-OS
.?.371663. E-03
2,39306$15t-03
2..+ I6IOEWE-G3
.?. +333WI C-03
2 .4%%?073 -03
2.*691 WX-03
2.*9133’+ 3E-03
.?. W3W25C-03
?..35 =-03
?.tmt9x-03
!.80!1G6X-03
1.*~163C -03
1 .21~7~-03
1 .c861alr-03
t ,.339103X-03
1.’YZ1H ’33

! .02711563-03
I .026=C-03
I .0269072C-03

7.973613 {C.OZ
7.933051 X. O.?
O. O1O5W32.O2
8.029L7913f .0.?
8.0*7W57E. O.?
0. 0663544C.O?
0.0950801C.OZ
B.10=354C. OZ
0. 1.?23339E. O?
0.1%! 570S.02
a. 160536X.02
S.11957~.02
8. 1293934[.0?
8..?! 76561C .02
8..?37133W.O2
0.-9.7< .02
e.ms+sm.oz
9.?9E+.901E .02
E.315122;E .02

E.33W305E.02
8.35+ 3239S.02
8.374 !69W.02
E.3**1!*C.O?
0. I114*6113E .02
8.434 +589s.0.2
8, 4548 W8E. OZ
8.4751913 C.02
B,w5333ff.Oz

8.5!61e76c.02
e4.536a172E.02
E3.ssmzlf. o?
8.576W4%.02
E.599312W.02
E.3303661E.OZ
8.6*1*6; IE.O.2
0 .36?683=.02
8.3539% 76C.02
8.70537553 .0?
e. 736-1204t .02
8,7*883972-W
s . 7697%32.0?
8,791307 !E-O?
0.8!?C657E.OZ
0. 03%650=-0?
B.6%3670E. O.?
8.87818132-02
0.99932133.02
8.93118332.02
e.%ma=. oz
8.%%9+72-0?
8. S8%OZ7E.OZ
9,0093991 f.0.?
9.031 ?+91E.02
9.05313 !=.02
9.0750-.02
9,09703333 .0?
9. I 190.230C .Oz
9. iwowz. oz
9.163SS5ZS.02
9. IW%31C.’W
9..20693252.0.?
9.2.?697=.02
9.350-.02
9.273010%.02
9.3950003f .02
9.3\70m.02
9.33902033.02
9.36t0hof.02
9.3929mtf .02
9,40* 919~.02
9.w3mE.lX.02
9 .6b871.90E .02
9, 41067~.OZ
9.@.?5tio34.02
9,5145.? !%.02
9.5m3301E.02
9.%3931 SZ-OZ
9.59.0 !273.02
9.63-361 wC.02
9. 67 W737L .32
9.7307% lE.OZ

9.795104=.02
9.2WJOI=. OZ

9.9950013[.OZ
9. 950000oC .02
I .00 C15000C.03

2. 155291W .06
2. !=47E.06
2. !6767%f .06
.?.17!09! 33.06
.?. 17701 %C.06
2. IO1O343L-O6
.?. 187-.06
.?. !9999793.06
.?.20Z+8 ~-.06
2..?072?Z~. Ll6
.2. ?1467b5E .06
Z Z20W36E .06
?.?,?7130Zf .06
Z..?3EO%~ .06
2,.?39327!1.06
.?..35.9+33.06
Z.?51*3.OE.06
.?.25355073 .06
.?..?6.?9!-63.06

2. .?7061.?7f .06
2. 276486.[ .06
.?.3W4185C.06
2..293 I0631. O6
2.z195E637C .06
.?.3099313<.06
Z 30.767X.06
z.31248*OE.06
Z 3177797E-C6
.?.32093:5E.06
2.330 Z033C .06
? 330=9+F.06
Z 33 E5J6X .06
.2.3512732E .06
?. JIE3-203c.06
2.36571170f .06
2. 36734 %C.06
2.391397X46
2. 3923Bwc .06
?.3%1 195E.06
?.+! 7321 !C.06
?.~16Q093C.06
?.943905=.06
.?.4* 6230X.06
2 .\65949X. F36
?.*636128f.06
.?. 49@Z+a.06
‘?.5316!14C .136
2.52+ OO1OE.O6
.3.55116= !E.06
.2.56009563 .:6
.?.591W6+C.06
2 .60663~ .06
?.6122.0WC .06
2.65159’i9E.06
.2.6593%oc. 06
2.~3877c.06
.?.701.Z%5SS .06
2. 7.?5003~.06
?. W49fi= .06
2.739Y170C.06
.?.7953.?90E.06
2.80”4Q7E.06
.?.81S4151C.C.6
2.95164193.06
Z.~183t C-06
2.=37=.06
.?.93S.?3633.06
Z.9521055S.06
.?. ml W.06
3.01 W6*X.06
3.037930X.06
3,0668931C .06
3.006067=.06
3. 1za373f .06
3. l~09!*f .06
.?.99C-. O6
2.5570* 3C.C6
! .93239 JIc.06
1.39! **7C.06
1.051W5X.C6
E,95306A?C.05
0. 285+.023 .05
e. 1t03636c .05

8.151801X.05
a,l%97*la. L15
8. IW+950C.05

?.1552612Z .06
,?. 16626* 7C.06
2.16767573.06
2.!710W3C.06
?. 1778! 651-06
2.1810 S+E.06
2.18763663.06
.?. 1999979E .06
2..20 %8333.06
3..?07373 =.06
2..?lk67WE-06
,?.2?049973.06
2. Z27!30!C .06
2 .23WW5C .06
2.239?.? 7:E-06
Z.e%sw%?c.m
2..?514WOC. O6
2. 2%550= .06
2. 2629177 [.06
.?. 27061 27C .06
Z.2760063E .:6
2..? W4I6W.O6
2..393 I083C. O6
.?..?95s637C .06
?.30499!%.06
2. 30u1619E.06
.?.312*040C .06
Z.3!77797C.C6
2.3209315C.06
.?. 330i!033f .36
Z 330?69*C .06
2.33135069C. G6
2.351 .2731C.C6
Z.3Y83203C.06
?. 365>70E .06
2. 3670495E .06
.?. 30) 3B78E .06
? 39.26 S6*C.06
?.3%1195C .06
2.+173?1 8C.06
?,’+ 16*093E .06
.3,4439052E.C6
2.4493309E .06
.?.465S99C-06
?.48261073.06
?. 49 E3W3E .06
2.5216 !1?s.06
?.mOOl Oc.06
2.5%6S41C.06
.?. 5600551C .06
Z.5#14Z6kC .06
.?. 6036 Z7JC.06
.?.6166043f .06
?.6515050C .06
Z .65935WE .06
2. E3S347=.06
i!.70!ZI15X.06
.?.7250833[.06
2.7w93W.E.06
2. 76F-470C .06
.?.7933320C .06
.?.80209! tE.06
Z.8Y14Z361.06
2.6W2.?57E.06
.?.89!7300C.06
.2. B93769+.C.06
?.9337464 [.06
2.%9%$33.06
.?.9?930 -C-06
3.01 19439E-06
3.03527MC.C6
3.05”,? 0* OC.d6
3. Ce33525C.06
3. I.X7175!C .36
3. 1.?13356C.C6
.?.9U796.?X.06
2. 5570WCT .06
1.93339WC.06
!’.3+I*2.7C.O6
I .051* 45X-06
8. BS.3C627C .05
0..?95.,, O0E.05
0. ‘6036=.05

0.!518013C. J5
B. 1\971CBE.’l5
0. 1*9495X-35

.
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UL $ IRCW3.L

CF.LL 1

CELL .?

CCL. 3
CSLL \
CELL 5
ccc. 5
CCLL 5
CCLL 5
CELL 5
CELL 5
CELL +
CCLL I
CSLL .?

CELL 3
. . . . . . ~yc~~

IwlJr OAIA RCAO

l.? HAS A RELAT!V3 VCtLfC CRRCR W -9.037833-0?.

12 HAS A RCLATIVC VCIM EPRCR W -.?.57Z07C-01.
l,? HAS A RCLATIVC VCLH ERPCR W -6 ?90543 -01,
13 MS A RSLA1lVl VC4-M ERRm S -*.7.%?5=-01.
14 WS A RCLAIIVC VCU?f ERR= Of -7.009? E-01.
t5 US 8 RCLATIVC VW- EQRW W -?.600 *W-01.
16 HAS A RCLATIV3 VW- ER+W+7Cf -3.063753-0?.
17 WS A RELATIVE VMUC ERRW W -3.0637SS -02.
18 HAS A RCLA11V3 VULH CRR’M W -.?.60044 E-O!.
19 N4S ARCLATIVC VLIWK SR~ W -1.009.? K-01.
~ HAS A RELA1l VE VCCM CURM W -*,7.%2533-O!.
21 HAS A RCLA1!VE VCIUC ERRW W -4.03783S-0?.
21 MS A RCLAT1V3 VCilJE ERRm W -2.57.2T37C -O!
?1 HAS A RCLA71VS VCUK Cm C+_ -6,9905 SS-0!.

I r MILL Oc TRfbrEO AS A FlRf8bLL 60LW3ARY CELL

!1 MILL L?3 TRCAIEO AS 4 F! RCBALL OCw.ObRY CELL
! T MILL sf laCATfO AS A FIR3BuL BOL.8KMR. CCLL
17 KILL 93 TRcb TEO As A F !Rf OALL 60waA17Y CCLL
!1 MtLL sf lRSAIED AS A FIPCBALL LWW3ARY CELL
!7 MILL w rREArm As A F lREOALL 0owmAR7 CELL
I r IJILL 93 7mArE0 AS A rlmBuL 8mm.mY C3LL

IT UILL E :fIcA7E0 AS A FIRELMLL fiOWIARv CELL

t: MILL = 7~ArE0 AS A rlMBALL _mv CCLL
!1 MILL 63 T=ATEO AS A r1R3BALL ECX-M2A17YC3LL
I T U!LL 81 TRCAIEO AS A r! RE94LL 80U4W7Y CELL
IT UILL EC 117SATC0 As A f lRCBhLL ECLNJARV CUI.
I r U!LL 93 TIifA7C0 As A r !RE94LL 8U.MARY CELL
11 HILL 63 TRCATEO AS A FIRC8ALL 6CL.UJARY CELL

O. 1. 8.30000 E-03. 01= I ,00 COOf- 04. CP. 2.?%99C .01
GRINX - 1.636+33-02. -!1. O. C.IRC - 3. IO IWE.02
Ow. 0. . low= 0. .nTv. o
DIC. o. . !DTC. O. ~lC. 0
THU. 6.545033.10. 11!!. 2. JIH. 14. XTHAX. 0. Yrmx. 0.
T@LX. .?.47.??9C .08. llG. 3. JTG. I@
PRIT. !.OOOS .03. PIW. 5.3003.03. IW31. 3.300 C.03. MIA?!. Z.OOO f-03. PAW1= 9.30 CE-03
101U INTCRNAL CKRGY . B,513317!E. IE
T07AL KIKIIC EKRGV . ?..? O7N7W3.I+
10TU GRAV. POIENIIU CPCI?6Y . 4 .6657320E .16
10TM RA331M -Tu4 . I .1.2S1.?!6S.10
101M A!CIU ~N1lM . 2.1~-0*
00000000000000000000 00000000000000000000
WAX . *.=65C.WJ Al VSRIEX .? 17

1’
7..?0.3 —

6.110.3

I

5.60.3

. . .

. . . . .

I...............

I
........

$. S0.3 . . . . . . . . .
. . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . .

*.00.3:::::::::.
. . . . . . . . .. . . . . . . .. . . . . . . .. . . . . . .. . . . .. . .

3.20.3 -

2.%0.3 -

1.60.3 -

0.00+ -

0. a.oo.z 1.60.3 Z.*0.3 3.30.3 $.00.3

PAnt lCLCS
PM. 1.53 -9.C.0+ PY6. -l. ~X-03 PvT. 2.3579.E .0+
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B. Turbulence Seeding Conditions
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c. Turbulence Equilibria Conditions
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D. Moderately Late-Time Conditions (Eight Torus-

Formation Times)
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1. 1 .Oooooc. o! CYCLE. 2.?E3
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v. CODE LISTING I.D. LP-0174

A. LTSS-Dependent Code

1 PR17GRAN MAIhl(TAPE\,TAPE5=TAPEl ,OTAPE1, TAPE6=OTAPE l~TAPE63=10@B,
? 1 yAPE~)
3 c
.4 c LTSS ~fAIhI ROIJTINE FOR YA(JUI
5 c
6 c WRITTEN BY J,(,.NORTON,LASL 1-’3,1975
7 ~

.!3 CALL YA(IUI
~ END

.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------------- .--. ..----- . . . . . . . . . . . *---------- . . . . . . . . -----

.

1
c?
3
44
5
6
7
8
9

lFl

INTEGER AND
FIJNCTION ANDII,J)

r
c. LT$S Q~UTINE TO TAKE THE BOQLEAN INTERSECTION OF Two vARIABLES
r

i k!R,TTTEN BY J,l._tJoF7TON, LASL T-3,1975

. . . . . . . . . . . . . . . . . . . . . . . . -.-- . . . . . . . . . . . . . . . . . . . . ------------ -“----------- . . . . . . . . . . . . . . . . . .

INTEGER bNDR
: Ft.)NCTION ANIIR(I,J)
3 c
4 c LTSS INTERSECTION ROIITINE RETURNED IN A FLOATING-POINT VAR,IABLE
5 c
6 c h’RIITEN BY JOL,NCRTON,LASL 1-3? 1975
7 c
8 ANDR=IOINT,J
9 RETURN

In ENC

. . . . . . . . . . . . . . . . . . . . . . . . .- . . ..-.”.”---” --------- -.*--------- ------------------------- -*.WW

SUBROUTINE CLOSIT(I)
; c
3 c LTSS/760ti ROUTINE TO CLOSE A DISK FILE
4 c
5 c WRITTEN BY J.LcNORTONtLASL T-3~1975
6 c
7 CALL TPGEtN(ItITP)
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8 CALL ASSIG~.( I,O,ITP,-2)
c1 RET(IRN

10 END

“----c---- . ..”---------------- . . . . . . . ------------- ---------- --q------- . . . . . . . . . . ---.9.W**.

INTFGFQ COMP
; FuNCTION CONP(I)
3 c
JJ c LISS ROUTINE TO TAKE THE COMPLEMENT OF A VARIABLF
5 c
6 c hRITTEN BY JcL.NORTO~~,LASL T-3,1975
7 c
R COMP=.COMP.I
9 RFTur?N

Iw END

-..-. . . . . . . . . . . . . . . . -------------------- ..-..---” ----------- -------------------- -.---mW--c

1 INTEGER COMPR
2 FIJNCTIO’.J COMPR(I)
3 c
d c LT.SS COMPLEMENT ROUTINE RETURNED IN A FLOATING-POINT VARIABLE
5 c
6 c WRITTEN BY J,L.NOl?TON,LASL Tw3c 1975
7 c
8 COMPR=.COMPOI
9 PETURN

10 END

--.------.---..--.-”.- ----..---..---.-.----” ---------------------- ----*---V-- 9-P------P- ~-

1 SUBROUTINE ECPO(SCARR, IADOLC,NA,IERROR)
2 c
3 c
4 c
5 c
6 c
7 c
B c
9 c

12
13

LTSS/76tia ROUTINE TO COPY OATA FROM LARGE CORE TO SMALL CORE

SCAPR w SMALL CORE ARfJAY INTO kHICH OATA IS TO BE COPIED
IADOLC * LARGE CORE AOORESS FROM kiHICH DATA IS TO BE COPIED
NW - NO, OF WORDS TO BE COPIED
IERROR - ERROR FLAG (DUMMY)

WRITTEN BY J,~.t40RTOk,LASL 79?3,1975

LcM FwLCMC
COMMON/FwLCVC/AAl(l)

“

.
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Ill IERRORUD
15 CALL BLOCKCOPY(AA1 (IADL)LC+2), ScARl?,NW)
16 RETURN
17 ENO

. . . . . . . ...”. ..-q -------- . . . . . . . . . . . ..---.--..--” ------------------------ -*”--------- --.-”.

1 SUBROIITINE EChR(SCARR, IAODLC,NW, IERROR)
2 c
3 c LTSS/76’3G ROUTINE TO COPY OATA FROM SWALL CORE TO LARGE CORE
u c
5 c SCA!?R * SMALL CORE ARRAY FROM WHICH DATA IS TO BE COPIEO
6 c IADDLC - LARGE CORE ADDRESS IkTO wHICH DATA IS TO BE COPIED
7 c NW w No. OF AORDS TO BE COPIE3
8 c. IERROR o ERROR FLAG (DUMMY)
9 c

13 c PJRITTFN BY J.L,NORTONCLASL T-.3,1975
11 c
12 Lch FMLCVC
13 COM!40N/FNLCPC/AAl(ll
ill IERRt3R=I?
15
16

CALL RLOCKCOF’Y(SCARR, AA1(IAC)DLC+2) ~Nw)
RETuRN

17 E No

. . . . . . . . . . . . . . . . . . . . . . --- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-----” ----- q.

1 INTEGER GETIT
2 FuNCTION CF.TIT(I1
3 c

c LTSS ROUTINE TO ALLCW FETCHING CONTENTS OF A WOI?o GIVLN ITS
; r AP.SOLIJTF APoOEss
b c
7 r wRTTTF!~ BY J,L.N@RTi2N,LASL T-3? 1975
a c
9 ABSOLUTE IADOR(l)

In OIWEhSION IAGDR(l)
11 GETIT=IADDR(l)
12 PETIJRN
13 END

. . . . . . . . . . . . . . . . . . . . ,U--------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.-.-.” -------------

1 Sl18POUTIriE GETJO@(.JO@TfI)
? c
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3 LTSS ROUTINE FOR RETURNING THE JIJB ID
:

z c kiRITTEN 8Y J,L.NORTO&*LASL T-3*1975
6 c
7 J(J131D=ldHYAOUI-LTSS
8 RETURN
9 END

. . . . . . . . . ------------- ---.--.-..--.-.---.”-. --...--.9--.---” .-...- .--Q-.p.”*. --..---w.”- .“

SUBROUTINE GETJTL(TL)
; c
3 c LTSS ROUTINE FOR RETURNING THE JOB TIME l.IMIT IN SECONOS

c
: c h’RITTEN BY J,L.NORTON,LASL T-3~1975
6 c
7 CALI. O@TIM(I,J,K,L)
R TL=F1OAT(J)*1.E-6
9 QETURN

la ENO

,---. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------------ --.-.-” --------------- ----------- ----.--W-=* “

;
3
4
5
6
7
R
9

1*
11

SIJRROIJTINE GETLCM(IFLLCM)
c
c LTSS/76ti0 ROUTINE TO RETURN THE AMOUNT OF LCM AVAILABLE TO THE
c USER
c
c i!RIITFN BY J,L,NORTON,LASL 1-301975
L

COMtiON/GOBCOM/IDUM(l)
TFLLcM=IolJt4( 15)-IT)uN(15)
RET!JRII
EMO

!-” . . . . . . . . . . . . . . . . ..”...-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..”---------- --------- .-..----

1 s(lBQQuTIN~ GETTPE(IDuM)
2 c
3 c LTSS ROllTIkE TO OUMMY 11P TAPE FFTCHING AVAILABLE ON CkOS/76flki
u c
5 c k:RITTEN PY J,L.NfIRTCIN,LASL T-3,1975
b c
7 REltlKb:
R EN1-1
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. -..--*-”-. . . . . . . . . . . . . . . . . . . . . . . . . ...*.-.-- ---------------------- . “--------- . . . . . . . . . ----

:
3

;
6
7
8
9

In
11
12
13
10
15
16
17
18
19
2n
?1
22
23
~11
25
26
27
28
29
30
31
32
33
34
35
36
37

%
4P
41
U2
43
44
45
46
47
48
U9
5n
51
52
53
54

c
c
c
c
c
c
c
c

;
c
c
c
c
c
c
c
c
c

c
c
c

c
c
c

c
c
c

c
c
c

c
c
c

c
c
c

c
c
c

SUBROUTINE LCt3UFF(FWA,h’WRDS, IFILE,IFLAG, IRET,IERROR)

LISS/76ti0 ROUTINE TO REAI) OR 4f?ITE LCM FROM OR TO A DISK FII.E

F’wA - FIRST LcM AOI)RESS
NkRDS - No, OF w@aDS TO TRANSFER
IFILE ● LOGICAL uNIT NO, OF DISK FILE
IFLAG = READ OR wRITE FLAG

- fi - READ DISK
- 1 - WRITE OISK

II?ET - RETuRN FLAG
- @ - RETURN IMMEDIATELY AFTER ISSUING THE 1/0 REQUEST
- 1 - WAIT UNTIL I/tJ Is c(lf4fJL~T~D BEFORE RETURNING

IERROn - ERROR FLAG
* fi v NO ERROR
- 1 v FRROR
- -1 w FNDwOF-FILE ON INPUT

WRITTEN BY J,L.NORTON,LASL 7-381975

LcY FtiLcMc
cOMMOh/FWLCMC/AAl (1)
INTEGER FwA

CLEAR ERROR FLAG

IERRORaO

SEE WHETHER REQUEST IS READ INTO OR WRITE FROM LCM

IF(IFLAG.NE,O) GO TO 1P

REQUEST IS WRITE LCM (READ DISK)

BUFFER IN(IFILE, 1](AA1(FWA+2), AA1(FWA+NWROS+l))
GCI TO 20

REQUEST IS REAO LCM (wRITE DISK)

10 CONTINUE
BuFFER OuT(IFILE, 1) (AA1(FKIA+2),AA1 (FwA+NWRDS+l))

SEE IF USER WISHES TO tiAIT UNTIL 1/0 IS COMPLETE

20 CONTINUE
IF(IRET,EfJ.@I) RETURN

YES, wAIT FOR 1/0 TO COMPLETE

30 IF(UNIT, IFILE) 30,4k3~50,60

1/0 SUCCESSFULLY COMPLETED. ALL DONE.

40 CONTINUE
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55 RETURN
56 c
57 c END-OF-FILE, SET ERROR FLAG ANO RETURN,
58 c
59 50 CONTINUE
6B IER!?OR=-1
61 RETURN
62 c
63 c 1/0 ERROR, SET ERROR FLAG AMD RETURN,
64 c
65 60 CONTINUE
66 IERRORS1
67 F?ETuRN
68 END

------------ .-.---w ----- ------------ .---V--V-P9. ..------*--- --q---w ----- -----------9 ?-eeva

FuNCTION LOCF(I)
: c
3 c LTSS ROUTINE TO HANDLF LOCATION FUNCTION
u c
5 c WRITTEN BY J,LoNORTON,LASL T-3c1975
6 c
7 LOCF=,LOC,I
8 RETIJRk
9 END

.---*-------- --------------------------- 9-”-P-------* w--p---..-qq-w .-*a---.*q*-w w--~wqpqww

3 c
4 c
5 c
6 c
7 c
8 c

1:
11 10
12
13
la
15
16
17
18 c
19 20
20

SUBROUTINE NCODE(NCI IFORM~lNTAB~NIN, OUTTAB)

LTSS ROUTINE TO SIMULATE CDC ENCODE STATEMENT

ENCODE(NC, IFORH,OUTTAB) (INTAB(I)l IsIJNIN)

WRITTEN BY J,L,NORTON,LASL TM3~1975

DIMENSION INTAEI(NIN), OUTTAB(l),lTEMP (lO),IFORM(ll
DO 10 1s1110
ITEMP(I)xIFORM(I)
REWIND 63
Nv*Nc/10+1
IF(VOD(NC, lO),EQ;O) NWXNW-I
WRITE(63, 1TEMP)(INTAB(I )tIxIcNIN)
READ(63,20) (OUTTAB(I),IClt NW)
RETURN

FORMAT(15A10)
END

.

.
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. . . . . ...9... . . . . . . . . . . . . .....-.”--.~ W..-”.WWWW.- . . ..w----.wm -.*.*-9W-YV--*W .,---W*W*9*9 ● uw

SUBROUTINE OPENIT( IFILF,140DE)
: c
3 c LTSS/760i4 ROUTINE TO OPEN A FILE
4 c
5 c IFILE = LOGICAL UNIT NO, OF THE FILE
6 c MODE = TYPE OF FILE
7 c m @ . fjcD
e c - 1 - BINARY
9 c

10 WRITTEN BY J,L.NORTON,I.ASL T-3,1975
11 :
12 IF(MOOE,EQ,B) RETURN
13 LENGTHal13001000
14 IocaO
15 CALL TpGEN(IFILE, ITP)
16 10 CONTINUE
17 CALL CREATEf ITP,LENGTH,IOC)
18 IF(IOC,GE,O) GO TO 20
19 LENGTH=FLOAT(LENGTH) *,9
.2@ GO TO 10

20 CONTINUE
:: CALL bSSIGN( IFILE,njITP)
23 RlfTuRh
24 END

. ..-. .----. . . . . . . . . . . . . . . . . . . . . . . . -------------- .--.-.-” ---------------- -“”..---.--F. ..!prg-

INTEGER OR
: FUkCTION OR(I?J)
3 c

c LTSS ROUTINE TO TAKE THE BOOLEAN UNIOiN OF TWO VARIABLES
: c
6 c WRITTEN BY J,L,NORTCIN,LASL T-3,1975
7 c
u OR=I.UN,J
9 RETURN

10 END

. . . . . . . . . . . . . . . . . . . . -...--.----..--.--9. .---.-.---.----.”--- ..---..--..----.”.-. -.----.W9”

1 INTEGER Ol?R
1? FIINCTION ORR(I,J)
3 r
4 c LTSS FUNCTION T(l RETURN THE UNION IN A FLOATING POINT VARIABLE
5 c
6 c dRITTEN 8“{ J,L.NORTON,LASL T-3,1975
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7 c
8 ORf?UImUN.J
9 RETURN

!0 END

. ..--...V... . . . . . . . . . . -------------- .-w-----w--- row--w---w--- Pww-qq-wvw-* --*F-V-V---- --WWWW

I FUNCTION RNUMF(X)
1? c
3 c LTSS/7600 ROUTINE TO RETURN RANOOM NOS. UNIFORMLY DISTRIBUTED
4 c ON THE INTERVAL (ti.~1.)
5 c
6 c IdRITTEN BY J.LONORTON?LASL T-3,1975
7 c
8 RNUMF=RNFL(X)
Q RETURN

10 END

---------------------- . . . . . . . . . ------------- --.--w ----- ----------- ------*-*-- --9------WW w-

;
3
4
5
6

:
9

Jn
11
1?
13
14
!5
16
17
18
19
2(4
21
.?2
23
24
25
26
?7
28
29

c
c
c
c
c
c
c
c
c

c
c
c

c
c
~
c

c
c
c

c

SUBROUTINE sCBUFF(FNA, NwRoS, IFILEC IFLAG, IRETtIERRoRl

LTSS/760n ROUTINE TO REAO OR WRITE SCM FROM OR TO A DISK FILE

SEE LCBUFF FOR ARGUMENT DOCUMENTATION

FwA - BEGINNING OF SCM BLOCK TO 8E wRITTEN

WRITTFN BY J,L,NoRTON,LASL T-3,1975

DIMENSION FwA(l)
LCM FWLCMC
COPMON/FWLChC/AAl(l)
COMMoN/LcScRC/ILSIZE, IFwASC

CLE’AR ERROR FLAG

IERROR=O

SEE IF THE LCM SCRATCH AREA IS LARGE ENOUGH TO HOLD THE
sCM i3LOCK

IF (NwROS.GT.ILSIZE) CALL UNCLE(U, 6HSCBUFF@5t
1 .25HNC!T ENnUGH LCM FOR 3LJFFER)

YFS. sFE IF DIsK Is To aE REAO oR wRITTEN,

IF(IF~~G.hE.0) GO TO 69

.

.
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<q c qE61) DISK INTO THE LCM SCRATCH AREA
31 c
~~ BllFF~R IN(IFILE, I) (AA1(IFwASC+2) ,AAl(IFWASC+NhRDStl))
33 c
3U c WAIT FOR I/(1 Tn coMpLETE
35 c
3b lPJ JF(lJhIT, IFILF.) 10,2fI,3VI,UVI
37 ?fi co$JTIhuE
38 c
39 c C(_JPf LCM INTO scv
4kl c
d 1 CALL HLOCKCOPY(AA1 (IFWASC+2) ,F4A#NwRGS)
42 RFTIJRN
U3 c
0/1 c EOF ENCOUNTERED, SET ThE ERROR FLAG,
45 c
U6 3@ Cf3)JTINUE
Q7 IER!?~’?=-t
uEi PEr(lRN
4’9 r
Sa c DISK ERROR C’fJ INPUT RECORP WAs SHORTER THAN EyPEcTED
51 c
51? Qfl COhTIhUE
53 c
~iJ c GET THE LENGTH GF TPE RFCORO AND IF NOT ZERO,COPY IT TCI SCM
55 c
56 L=LENGT’l(IFILE)
57 IF(L.NF,O) CALL PLOCKCOPY(AA1 (IFJIASC+2) ,FwA,L)
58 c
59 c SET THE ERROR FLAG
68 c
61 50 CONTINUE
6? IERQORS1
63 RFTURN
64 c
65 c DISK 1!3 TO PE WRITTEN
66 c
67 60 CONTIN(IE
68 c
69 c FII?sT COPY SCM RI-(ICK TO LCM SCRATCH AREA
7P c
71
72
73
74
75
76
77
78
79
i3ti
81
82
83

CALL BLnCKrOPY (FWA~AAl(IFWASC+2) ~NWRDS)
c
c WPITE LCM TO DISK
c

flUFFF.R OUT(IFILE, l) (AA1(IFWASC+Z) ,A$l(IFMASC+MWRDS+l))
c
c WAIT FOR 1/0 TO cOMPIE~F IF SO REQUFSTED
c

TF(IRET,FQ.fi) RETURN
70 IF(UNITc IFILE) 70,871,3P,S0
8a CONTINUE

RETIIRN
ENI)

.

.
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. . - ” . .. . . . . .. . . . . . . . . . . . . . . . .. . . . . -- ..”----- .-.-- .-- .-.-- .-”------ . . . . . . . . . . . .--..--~.p. -q

SIJBROIJ71NE SDG(X)
c
c LTSS/76~@ POUrINE TO FIND SINES A~~D COSINES
c OF A~Gl!~EhTS IN OEGREES
c
c rlRITTEN BY J.L.tdORTON,LASL 1-3,1975
c

0AT4 nEGPAn/.b)t7o532925l99a3/
Y=x*DEGRAD
SoG=SIN(V)
RETURN
ENTRY CnG(Y)
Y=X*I)FGI?AD
SOG=COS(Y)
RETURN
ENn

..--” ------ .. . . . . .. ..- .“--------- ---------------------- ---------------------- . . . . . . . . . ..-.

11 c
12
13
14
15
16 lti
17
18
19

INIEGFR SHIFT
Fl)NcT70N SHIFT(IX,N)

I,TSS ROIJTINE TO PERFORM BIT SHIFTING

IX IS THE QUANTITY TO 13E SHIFTED
!: IS THE NO, OF RITS TO SHIFT, N POSITIVE MEAN3 LEFT ENO=AROU~JO

sHIFT AND N NEGATIVE MEANS RIGHT END-OFF SHIFT,

#RITTEN BY J,l..NORTONcLASl. T-3~1975

IF(N.GE,@) GO TO 10
t~Pz-N
SHIFTSIX,SPRONP
RETURN
CONTINUE
SHTFT=IX.SHL.N
RFTuRN
END

,-----..--..-- . . ..-.”-... . . . . . . . . . . ..-.-..” ------ ---..-T..-.” ----..-...-- . . ..-------” .*-W,

SUBROUTINE STORIT(IVAR, IADDI
: c
3 c LTSSA;;~~;JE TO ALLOw STORING INTO A WORD GIVEN ITS ABSOLUTE

c
z c

56
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6 c WRITTEN BY JOL.NOI?TON~LASL 1-301975
7 c
u A6$OLIJTE IAI)DR(l)
9 DIMENSION IADDR(l)

l@ IADOR(JAOD)=IVAR
li RETURN
12 END

--9..-..9 . . . . . . . . . . . . . . . --..*-. . . . . . ---.0-”-0--------------- ------------ -“..” ------- ------

;
3

2
6
7
$3
9

10
11
12
13
ill
15
16
17
1.8
19
.?V
21
.2?
23
2Q
25
Zh
??
~fi
29
3Fl
31
32
33
34
35
36
37
38
39
at?
al
42
It3

c
c
c
c
c

*

*

c
c
c

c
c
c
c
c
c
c
c
c
c

:
c
c
c
c
c
c
c
c

SllBROUTINE SYINIT

LTSS/7600 ROUTINE TO 00 SYSTEfieOEPENDENT INITIALIZATION

WRITTEN BY J.L.NOR70N,LASL 193? 1975

LCM FwLCPC, YLC1,YLC?, VLC31(FILMLB) ,LCMSCR
cok4MoN/FwLcMc/F~,LcM
COMMON/YLCl/AAl(723n0)/YLC2/AA2(50fl@)
CONMON/YLC3/PAXY(lV,200) /FILMLB/FLMBUF(fJOOO)
CtlPM1’IN/LCMSCR/SCRTCH(lnfjB)
w---- BEGIN cOMDEcK PARA4 . . . . .
CoMMON/PcOW/VscPl,lTABP, ITAOXP, ITABYP,IPF13,NPl 0NP2,NLCP1pNLCP2,

1 Nl,,cP3,tiLcP4,1FLMsz
.+..- END CO14QECKPARAM -----
COYMON/LCSCRC/ILSIZE,IFKASC

CHAVGE THE DROPFILE NAME TO +YAOUIB

CALL CHANGE (7H+Y4Q111131

I“ITIALTZE THE FILM ROUTINES. THE ARGUMENTS ARE AS FOLLOWS --
FOR IDENTar! -

(1) LOCICAL IINIT NO. OF THE FILM FILE
(2) ARRAV IN LCH TO BE USEO AS A FILM BUFFER
(3) SIZF OF THE FILM BuFFER
(U) SIZE OF DISK FILE FOR FILM
(5) TYPE OF MICROFILM OUTPUT

- 35 FOR 35 MM
- ld5 FcIR MTCI?OFICHF

(6) NOT USED
- FOR HEAD80 w

(1) LOGICAL UNIT NO. OF THE FILk FILE
(Z] NO, OF CHARACTERS IN THE HEAOER (bn MAXIMUM)
(3) THE HEADER ARRAY
(u) FILM IDENTIFICATION ARRAY

FOR KEEPFLM -
(i) LOGICAL U!IIT NO. OF THE FILM FILE ~JOT TO BE GItiEN

TO THE SYSTtM

CALL FXLN80
CALL IDENT8U(12,F LMBUF,1FLMSZ, 10k30k100, 11a5,10uM)
CALL HEAD8a( 12, 10, 1gHT3JLNYAQUI, 9Hf10X T3JLN)
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L44 CALL uEEPFLM(12)
45 c
46 c INITIALIZE THE SIZE OF THE LCM SCRATCH AREA
ii7 c
48 TLSTZE=NLCPU
49 c
S@ c SFT THE AOORFSS OF THE FIRsT WORD OF THE SCRATCH AREA
51 c
52 IFWASC=OI.OC,SCRTCH( l)-.LOC,FWLCM
53 RETURN
54 EkD

------------ -..*---”---- .8--*-------- --m----.---w -------9---- --T---------- ------------ W--VW

;
3
4
5
0
7
8
9

lM
11
12
!3
Iu
15
16
17
16
19
zfl
.?1
22
23
24
25
2b
?7
?8
29
3?
31
32
33
3U
3s
36
37
36
39

:
c
c

:
c

c
c
c

c
c
c

c
c
c

c
c
c

c
c
c

c.

SUBKOIJTINE TPGEN(IFILE,ITP)

LTsS/76@@ ROIJTINE TO TAKE AN INTEGER LOGICAL UN?T NO, IFILE
AND CONVERT IT INTO A OISK FILE NAME OF THE FORM TAPEN
OR TAPEN}~ WHICH 1S RETURNEO LEFT-JUSTIFIEO IN ITP

WRITTEN BY JoL.NORTON~LASL T-311975

IMTFsER OR,SHIFT,AND
OIMENsION INUM(10)
04TA INUM/ltiEf,lHl,lH2,1H3,1H4, IH5,1H6,1H7,1H8,1H9/

INIT14LIZE

IFILEP=XFILE
lC=-.2U
JTP=4HTAPE
MASkZ7777777777770

SFE TF LOGICAL UNIT Nfl, IS ONE OR TwO DIGITS

IF(IFILEP,LE.9) GO TO 1~

TItJO DIGITS, ISOLATE THE FIRST OIGITO

IT=IFILEP/lP+l
IF(W@D( IFILEP, l@),ECJ.@l IT=IT-1

PuT THE FIRST DIGIT INTO PLACE

ITP=OR( ANL’(SHIFT (TMUM(ITI ,IC),’~ASK), ITP)

MoOIFY PARAMETERS FOR SECONfl DIGIT

IC=IC-6
~AsK=77777777776
IFTLEP=IFILEP-l@* (IT-1)
coNIINuE
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u!! c PuT THE LAST DIGIT INTO PLACE
41 c
42 IIP=OR(ANO(sHIF r(INIJM(IFILEP+ l), IC),MASI(), ITP)
03 9ETljRN
llu END

. . . . . . . . . . . . . . . . . . . . . . . . --”.--.-” --------------- ------------------------ ------------ F9--v-

!
.?
3

;
6

:
9

lL!
11
12
13
14
15
lb
17
18
19
r?fl
21
22
23
24
25
26
27
.28
29
3@
31
32
33
30
35
36
37
38
39
40
41
42
43
44
45

c

;
c
c

c
c
c
c

c
c
c

lfd

c
c
c
IORDL

20

c
c
c
1RET4
c
c
c

:

SUBROUTINE TRAP(IARG)

LT.$s ROUTINE TO HANDLE ERROR INTERCEPTION

WPTTTEN BY J,L,NORTON,LASL 1-3, 1?75

CfIMMON/YSC5/RESTRT,FILtf, PAPEQ, IPO?IFD
cot.4McN/ooERR/rERR(121)
COMMGN/GOBCOM/IG(l)
AQso~uTE TNo(~)
IhTFcER TWO,SHIFT
LOGICAL FILM
coPMoN/IEoMP/Iou~P(16)

SET uP ABSOLUTE LOcATIl)N 2 dlTH A JUMP TO STATEMENT IRETA
ANO sET THE EXCHANGE PACKAGE DUMP AREA TO IDUMP

TWO=2,SHLo5~,lJN, (cLOC,IRETAOSHL, 3CI),UN, [,LOC,IDWMP)

SET UP OROERLIB ERROR INTERCEPTION

DO lo 131,99
CALL CONTROL tI,IORDL~IERO)
F?ETURN

OROERL19 ERROR HAS OCCURRED, LET THE USER KNOW,

CONTINUE
Do 20 IPxc6#IFl),6
WRITE(IPY,50) (IEI?R(I) cIsli7?t19)
IDUMP(l)=SHIFT( IERR(118), 36)
CALL PD~PPK
IFLS=IG(15)
IF(FILM) GO TO 30
GO TO 40

PROGRAM HAS ABORTED

CONTINUE
DuMP THE EXcHANGE PACKAGE AND SMALL CORE ON EITHER SIDE

OF THE LOCATION OF THE ERROR

CALL PAf30RT

DIJMP ALL oF sMALL coRE To FILM IF FILM IS ENABLED
.

.
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46 c
u’) IF(,NOT,FXLH) GO TO 40
48 c
49 c PICK THE SMALL CORE FIELO LENGTH OUT OF THE EXCHANGE PACKAGE
5n c
51 IFLS=(IDUVP(3) .INT.(,COMP, 7777777777B) ),SHR,36
52 30 CO~TINUE
53 IFLSaIFLS-1
5U CALL OMF(L4,1FLS,12)
55 ov CONTINUE
56 c
57 c TEPMINATF BUT SAVE THF DROPFILE
58 c
59 CALL EXIT(i?)
6@ RETllRF’
61 c
62 5@ FORt+AT(/lH , ldHoRDERLIB ERROR~13*21H OCCURREO AT L0CAT10NJ07C
63 1 29H wHICH IS T~4E CALL TO QOUTINE,A1O)
64 END

. . . . . . . . . ------------- ---.---.-..--..-”.”--- ----------- ..-.?- . . . . . “.-. .-- . . . . ----------- -w

3

:
6
7
8
9

In
11
12
13

SUBROIJTINE TTVTST(IFLAG)
c
c LTSS ROUTINE TO SEE IF DROPFILE VARIABLE HAS BEEN CHANGED TO
c SIGNAL JOB TERMINATION
c
c WRI”rTFN fjlYJOL.NORTON,LASL 7-3j 1975
c

cONM(lN/OFFC/ISWTCH
DATA IShTCH/-l/
IFL4G=0
IF(ISNTCH,EQ.01 IFLAGnl
RETURN
ENCI

. . . . . . . . . . . -------------- -------w---- -9-------.-----.---.-9--- ------------ -p-..--.--=- w--w
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B. CROS-Dependent Code

PROGRAM MAIN(INP, 0UT~FILMtFSET7g FSET80FSE1591Np~F5E76D0UT~F3ET 12=
1 FI1.M,FsET3,FsET59=ouT)

c
c CROS/7600 MAIN ROUTINE FoR YAQUI
c
c WRITTEN BY J,L.NORTONtLASL T-3c1975
c

CALL YAQU1
ENI)

. . . . . . . . . . . . . . . . . . . . . . . . . .-.-.--.------.--.-” ----- .---.-.W.V-. .-..-----0-- ----**---WPW9WPW9

. 1 SUBROUTINE CLOSIT(I)
? c
3 c CROS/76@@ ROUTINE FOR DESTROYING DISK FILES
4 c
5 c MKITTEN BY J,L.NORTCIN,LASL T-3,1975
6 c
7 CALL AFSREL(I,W,O,a)
8 I ETuRN
9 END

.--.--..”...” .“---*-..-.. --------w--- ------------ -.----v--w-- 90---------- --------.-qv --*-W

1 SUBROUTINE GETJOB(JORID)
2 c
3 c CROS/76Pt4 ROLJTINE FOR RETURNING THE JOB ID
0 c
5 r WRI?TEtY BY J,L,NORTON*LASL T-3,1975
6 c
7 CALL GETQ(U1.KJ!i:J, JO131@)
8 RETURN
9 END

.. . . . . . . . . . . . ---------- ---------------------- ----------- ----------* ----------* ----------* *

SIJBROIJTINE GETJTL(TL) .
; c
3 c CROS/76L70 ROUTINE TO RETURN THE JOB TIl~E LIMIT IN SECONDS
1! c
5 CALL 6ETQ(4LKTLN, II)
b T1=27.5E-9*FLOAT( II)
7 RETLIRi
8 EN(I

.
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. . . . . . . . . . . . . . . . . . . . . . ..-” . . . . . . . .-q-” .” D.-. -oqop,~.--- .---9 W*. *WW -w-wqwww we* .C!---qseqeq 9-

1 SUBROUTINE GETLCM(ISXZE)
2 c
3 c CROS/7600 NOUTINE TO RETURN THE AMOUNT OF LARGE CORE MEMORY
4 c AvAILABLE 10 THE JOB FOR OATA STORAGE
5 c
6 c WRITTEN BY J,L,NORTON,LA5L T=3,1975
7 c
8 CALL GETQ(3LKMA,ISIZE)

RFTURN
1: END

. . . . . . . . . . . . .----.--.-P. . . . ..-”.-... . ..*” -------- 9.--.---9--9 -m-*--*----- ---w---w---- -WW-9

: c
3 c
4 c
5 c
6 c
7
8 c
9 c

lW c
11
1%
13 c
14 c
15 c
16
17 c
18 c
19 c
23
21
2? c
23 c
~ IJ c
.25
26

SUBROUTINE GETTPF.(TApE)

cRo$/760Q RouTINE FOR CHECKING TAPE LABEL ANI) STAGING TAPE

WRITTEIN BY J,L.N(IRTONCLASL T-3*1975

INTEGFR TAPE,ANO

TAPE wAS READ, sEE IF IT wAS LEGAL,

IF(ANf)( TAPE, 7777770000@C10blti0000013) ,NE,3LXX0) CALL IJNCLE(U,6HGETTPE
1 ,2%,2?HTAPE NO, INPUT ERROR)

GO TO STAGE IN THE TAPE

CALL STAGE(Y,TAPE, lEFLAG)

SEE IF STAGE WAS SIJCCFSSFUL

IF(IEFLAGONE09) CALL UNCLE(4,6HGETTpE?Z3~
1 23HU~S~JCCESSFUL TAPE STAGE)

YES, ALL DONE,

RETuRN
END

. . . . . . . . . ------------- . . . . . . . . . . . . . . . . ..P..- . . . . . . . . . . . ----------- -----.----.------.”..- -.

1 SUBROUTINE OPENIT( IFILE,MCIOE)
2 c
3 c CROS/76?0 ROUTINE TO OPEN A FILE
Q c
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5 c IFILE - LnGICAL UNIT NO, OF THE FILE
6 r MoDF - TYPE OF FILE
7 c - a - Bco
8 c - 1 - BINARY
9 ~

Iv c WRITTEN BY J,LmhOf?TON,LASL T-3,1975

. . . . . . . . . ..-..-”---- . . . . . . . . . . . ..-.”-.JV. . . . . . . . ..-----...-0. . . . . . . . . . . . . . . . . . . . . -.-.*ww---

;
3
4
5
6

:
9

10
11
12
13
lU
15
16
17
18
19
20
21
!?2
23
24
.?5
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

c
c
c
c
c

c
c
c
c

~
c
c

c
c

c

~
c
c

:
c

c
c
c

c
c
c

S1J6ROIJTINE ST4GE(IFj LAi3ELC IFLAG)

ROUTINE TO STAGE IN A TAPE WITH LABEL=XXONNNNN INTO FILESET IF

WRITTFN 13’fJ,Lml$CIRTON,LASL TDw3,1973

CO~MON/YSC5/RESIRT,FILM,PAPER, IPD,IFD
OIMCNSION I~OISP(!j)
OATb IMDI.5PlAA, n,n,o,t31

IFLAG IS RETURNEO ZERO IF TtIE TAPE WAS S(JCCESSFULLY STAGEDO IT IS
RETURNEP ONE IF FOUR STAGE AITEMPTS FAILED,

IFLAGsO

OPEN THE FILE T@ A LARGE TRACK SECTOR LIMIT

CALL OPEN(IF, 0, Pi,@,9,@I,109Ua, @,B)

ZERCJ OUT THE LAsT TWO CHARACTERS OF THE TAPE LABEL

IF’D15P(5) ELABEL,AND,(,NOT ,77778)

INITIALIZE THE NO, OF STAGE ATTEMPTS

ICNT=O

GET JOB CLASSIFICATION

CALL GETQ(41.KCLA, JCLA9S)
KCLASSSILG
IF(JCLASS,NE,5) KcLAssmlLU

INITIATE THE STAGE

lo CALL CREATE( If,KCLASS,2LST~@, O, OpIMDISP, O,@, l@OOO~O)

INCREMENT THE STAGE COUNT

ICNTEICNT+l
.

.
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4i
42
U3
4U
115
U6
47
48
.49
5P
’51
52
53
54
5s
56
57
58
59
6@
61
62
63
60
65
66
67
68
69
7P
71

c
c SEE IF THERE WERE ANY PARITY ERRORS
c

CALL PARITY(IF, ICHECK)
IF(ICHECK,NE.a) GO TO 30

c
c NO, PRINT VESSAGE ANO RETURN.
c

Dfl 20 IPXrIPCJ/IFD,6
20 XRITE(IPXo50) LAREL,IF, IF

RETURW
39 CONTILUE

c
c YES, 3FE IF TttIS wAS THE FOURTH STAGE,
c

IF(JCNT,LT.UI GO rO 40
c
c YES, SET THE ERROR FLAG AND RETURN,
c

IFLAG=l
RETuUk

40 CONTINUE
c
c No, RELEASE THE FILE AND TRY AGAIN.
c

cALL AfSREL(IF,B,9,fl)
GO TO 19

c
5UI fORMAT(lHnt5HTAPE ,A8c35H HAS BEEN SUCCESSFULLY STAGEO INTO ,

I 8HFILESET ,12,2H (,AB, lP))
E?il?

------------------------ ---------------9-------- ------------ -W----9----- -----------v W-*--=

1
2 *.

3 ii
4
5 :
6 c
7 c
8
9

10
11
12
13
lU

SUBfIOUTINE SYINIT

CROS/7600 ROUTINE TO PERFORM YAQUI SYSTEM INITIALIZATION

WRITTEN 8Y J,L.tJORTON#LASL T-3?1975

CALL SETQ(4LKOPX,0)
CALL 0PEN(3LOUT,0, D~@,0#@tl@0W3~ 010)
CALL OpEN(uLFILM, @ofl,@,@t@, lO@OR~ 000)
CALL 0PEN(7, B,0,C!,a~06100@00 0~0)
CALL 0PEN(3, 0, Fi,0,0,0,1tiB@@#0# 0)
CALL MEMREt3(4000L?J@, l)
RETURN
END



;
3

:
6
7
8
9

10
11
12
13
14
15
16
17
18
19

:;
22

::
25
?6
27
28
29
30
31
32
33
34
35
36
37
38

c
c

:
c
c
c
c

c
c
c

20
c
c
c

c
c
c

SU8RflUTINE TRAP(RCOVER)

CROS/760@ ROUTINE TO INITIALIZE FOR RECOVERY FROM FATAL EXECUTION
ERRORS

RCOVER IS A SUBROUTINE TO CALL AFTER INTERCEPTING THE ERROR

WRITTEN BY J,L.NORTON,LASL T-3c 1975

OIMENSIUN IDUMP(161
COMMON/YSC5/RESTRT,FILM, PAPER,IPD, IFD
INTEGER SHIFT,ANO,COMP
LOGICAL FILM
ASSIGN I@ TO IGCXIT
CALL XIT(IGOXIT]

IABORT IS THE NO. OF ABORT TRAPS THAT HAVE OCCURRED

IA@ORT=@
14~’llJRN
CONTINUE
CALL GETHIJK(IOUWP)
CALL PABORT(IDUb’PI
IF(,NOT,FILM) GO TCI 2n
IFLs=SHIFT(ANO( IDdMP(4), COMP(7777777777B) )1-36)
IFLS=IFLS~l
CALL OHP(D,IFLS, lZ)
CONTINUE

CODE HAS ABORTED. INCREME!JT THE A60R7 couNT,

IAOLIRT=IABORT+l

CALL THE RECOVERY ROUTINE

C4LL RCOVER(IA130RT)
RETIJRh
END

v----------- ........................ .“.. -.- . . . . . ------..-.--.-...”...”-. ------------------
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c. KRONOS-Dependent Code

1
2
3

;
b
7
u
9

PROGRAM MAIN(INPUT~TAPE5=1NPUT~ YOUTCTAPE6XYOUTt TApE59=YOUT~ TApE71
1 TAP~8t F1l.M, TApE1211FILM,T4pE3)

: KRONOs/6600 MAIN ROUTINE FOR YAQUI
c
c WRITTEN BY JOL.NORTtYNtLASL 7-3tt9”75
c

CALL YAQUI
ENl)

-------------------- -------------------- ---.----”- ----?----- .“ . ...---9 0--------- --.-.-o--a

SUBROUTINE CLOSIT(I)
; c
3 c KI?ONOS/66@0 ROUTINE TO cLOSE FILES

c
: c WRITTEN BY JOL.NORTON,LASL 1-3,1975
6 c
7 RETURN
8 END

-w---------- ------------------------ -wP---v-w-q-- ---*-------- ---------9-- -*-----F-9-*- -*?-

1 SUBROUTINE GETJ08(JO131D)
.2 c
3 c KRONOS/66E19 ROUTINE TO RETURN THE JOB ID
4 ~
5 c WQIITEN BY J,L.NORTON,LASL 1-3.1975
6 ~
7 CALL GETJN(JOBID)
8 RETIJRN
9 END

. . . . . . . . . . . . ---------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...-.”.-. --

SUf3ROUTIhE GETJTL(TL)
: c
3 c KRLlt,os/66FI@ RouTINE TO RETURN THE JOB TIME LIMIT IN SFCONDS
u c As A FLOATING POINT NO,
5 c
6 c 4RITTFN BY J,LONORTrYN,LASL T-3~1975
7 c
i’) CALL GETTL(17L)
9 TL=ITL

Id RFTIJRN
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11 END

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - “--------- . . . . . . . . . . ------------ .-

1 SI.I13ROUTINE GETLCM(IFLLCM)
2 c
3 c KQONOs/66fJ~4 Rf)uTINE T(J f?ETIJRN THE AMOUNT OF LcM AVAILA8LE To
4 c THE USER
5 c
6 c WRIrTEN BY J,L,NiYRTON,LASL T-3,1975
7 c
8 lFLLcv=sOM@Ci@
9 I?FTuRN

Jn kNo

. . . ..”-...-. .“”--------- . . . ..W------- .-”--------------------- .m.---.-m-.- --.---..--”. -..--*

S!JBROUTINE GETTPE(IDUM)
; c
3 c KQONOS/66’7fi DuMMy I?(JIJTINE
4 c
5 c MRITTFN BY J,LotJORTON,LASL T-301975
6 c
7 RETuRN
8 END

..--.* . . . . . . ------------ ..W-..-..”-. . . . . . . . . . ..- ----*-9------ .*---.--*--- ------------ -w---e

SUBROUTINE OPENIT(IFILE, MODE)
: c
3 c KRONOs/66G!0 I?OUTINE TO OPEN A I=I~E (DuMMY)
l! c
5 c NRITTEN BY JCL.NCIRTON,lASL T-3,1975
6 c
7“ RETURN
8 EN@

. . . . . . . . . . . . . . . . . . . . . . . . . . -------------------------- --...-.---*.- .--.-*.-*”--- -,-.-...*.*.

SUBROUTINE SYINIT
$ c
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3 c KQOF:05/660ti ROUTINE TO PtRFORk! ANY NECESsARY SYsTEM INITIALIZATION
11 c
s c WRITTEN BY tl,L,NORTON,LASL T-3c 1975
h c
7 RETURN
8 EN()

. . . . . . . . . . . . . . . . . . . . . . ..-”-...-...--.-” ----- . . ..--.IQ---- . ..-----. . . . . . . . . . . . . . -------------

1
i?
3
4
5
6
7
8
0

I@
11
12
13
14
Is
16
17
18
19
.?@
21
?2
23
.24
25
26
27
28
29
36

IDENT TRAP

*
* kRO~{Os/66f0 ROUTINE TO INTERcE~T HARDWARE OR SOFTWARE A8(JRTS
*
* REGIsTERS ANO ~PALL CORE ARE DUMPED TO OUTPUT,A MESSACE IS PUT
* IN THE SYSTEM DAYFILT,ANO THE EXTERNAL SUPPLIED IN THE CALL
n 1P TRAP (CALL TRAP(RCOVER)) 1S CALLED wHENEVER AN ERROR
* IS DETFCTED
*
* WRITTEN BY J,L,NORTONcLASi.. T-3~1975
●

ENTRY TRbP
TRAP DATA

SX6 :1
SA6 sAVA
EREXIT RCOVER
JP TRAP

RCflVER SYSTE14 DMP,R,cI,EI
SYSTEM D~P,R,1350Q0B,g
MESSAGE MESS,3,R
sAi SAVA
SR1 Xl+l
JP B1

VEss OATA 17L-w- JOB ABORT w--
OATA @

SAVA DATA @
ENI)

.

.

.
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D. KRONOSfCROS-Dependent Code

FIJNCTION PND(I,J)
: c
3 c KRONOS/66ti0 AND cROs/760fZ ROUT~NE To DO BOOLEAN ItvTERsEcTIoN
4 c
5 r WRITTEN BY J.L.NORTON,LASL 1-3, 197S
6 c
7 INT~G~R AND
8 A%E=I,AVO,J
9 hFTllRN

la kko

.

. . . . . . . . . . . . . . . . . . . . . ...-....= . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.” -...-. “..-. ----- ----------

.

* c hj>]TTFfI 0? ,JoLot:CRTCJN, LASL T-3t1975
7 c
R INT~GEk A>,l)fi
Q OQl;G=J,tiNaeJ

I,1 QFTUQW
11 Eh’j

---.- . . ..-- . ...-”---- -.-.-.-.---.----.,-.” ---.” --------------- --”----------------- ----------

f.--.,-.”.-” “--.-.s.-. . . . . . . . . . . -.-----a”- -------------------- ---.,-..--” ---------- ----------
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6 c
7 INTEGER COMPR

8 c(lMPR=oNOT.T
9 RCTuR?J

10 END

--..-.-..-.-” . ..-.-. ---------- x- .. ...”-. ---------- .“-------- p-*------- .-.-.-q--- .C-.-.oq-oq

1
2

*
* CI?OS/76,jB AND KRf.IhCIS/66F0 FUNCTION GETIT(IADD) TO PICK UP THE
* CONTEtJTS OF Af3SOL1.lTE.LOCATION IADD
*

ENTI?V GET[T
vFD fJ2/@HGETIT,18/l

GETIT DATd B
S41 Pi PICK UP THE ADflRESS IN Xl
s4i? xl PICK UP C(IAOD)
8%6 X2 PIJT INTO X6 FOR FUNCTION
JF GCTI1
~Fl@

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..----..”.- -“--------- . . . . . . . . . . . .- . . ..--.p- U*

S119ROUTINF. LCBUFF(FWA, NrIROS, IFTLE, IFLAG, IRET~ IERROR)

KKONOS/662@ ANO CROS/7bti0 ROUTINE TC READ OR wRITE LCM FROH
OR TO A DISt! FILE

FFA - FIRST LCM ADDRESS
N:.!RL)S - N(]* OF ‘#CPDS Trl TRANSFEQ
TFILE - LOGICAL UNIT Nfi, OF DISK FIL~
[FLAG - IJEAO OQ kr?ITF. FLAG

- ,/ - RF.AD OIS~
- 1 - ~RIlf OISK

IPET - I?ET1!I?N FLAG

- ? - i?ET(!kN IMMEDIATELY AFTER ISSUING THE 1/0 REQUEST
- I - 1.4TT UNTIL 1/0 IS COMPLETED REFOkE RETURNING

(vol Fu\(cTIO~AL ON cROs/76?0 nR KRONOS/6600)
If_Qi?(jR- ERRI.)1’FLAG

- !3 - NO rRRoG
- 1 - EQ<!2R

-t- rNo-oF-FILE ON INPUT

!.lQITTFN BY J*[ .I..cIRTON,LA.5L T-311975

----- 9EG[~, COPi)ECK pARAM ----~
cCH!~ON/PC@~”/NScPl,ITA?P, ITAE3XP, ITABYP, IPFfj,NPl, NP2,NLCP11NLCP2, .

.
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&

c
c
c

c
r
$.

c
c

c
c
~

c

c

c
c

c
f

c

:

c

c
c
c

c

c

c

c
c
c

c

c
c
c

(-

1 f. LCP3, ~il CP4s TFLh SZ
----- ENI) CC)MI)ECK PARA$: . . . . .
cqMMo*l/vSCl/AASC(l)
INYLGEQ feA,F!xAP

CLEAR Ef?i?ON FLAG

IEhHOQ=d

F\!AP IS TFF REGIl{NIhG LCP ADDRESS OF THE PORTIOfd OF LCM BEING
REA9 OR NRIITF.t.i

F:vAP=Fw;i

f~ARrs~ Is T};t TQTAL Nil, rJF WoRoS or Lct4 THAT HAvE fl~EN READ

(JR Vl?ITTF.$i

:.,.*fJ~,s~=~

LOnP FOR iiEAl)IhG TO OR wRITING FI?O*I LCM FRO~ OR 10 DISK IN BLOCKS

10 CCNTI:.(iF

t“~ IS ThE f.~a OF LCM +(.lPPS 10 TRAF-SFER THIS TIME, 17 IS EQIJAL
TO THF SIZE OF THE SCM 81JFF6.R [INLESS THE %0, OF LCM wORDS
LEFT Tn TF.ANs~E@ IS LE3S THAN THE @(JFFER SIZE, IN THE LATTER
CISE,~.@ 1S ,fL/ST SET TO TI!E NO, OF RFMAINI~G WORl)s,

MH=t”~cPt

PkTE3T=NdR@!jc+Nv:
~F(h#TFsTocTo\tNRf)s) fJX=tYWRf)s-KJWRDsf!

SEE W1{ETHER REQl!EsT IS l?E1.D INTO I)R hRITE FRO~ LCM

TF(IFLAG,hE,l~l GO TO 81?

F[[JLIEST 13 kRITE ~CW (READ DISK)

Pi!F’FER IN(XFII.E, 1) (AASC(1)C4ASC (:NM))

‘WltIT FOR 1/0 10 COMPLETE

20 IF(UNITIIFTLE) 20,5P?U17,3L3

ERROR OCCliRRED IN DISK TRANSFER (EITHER uNExPECTED EOF,PARITY
FQROR,OR RECOPO SHORTEN THAN EXPECTED), SET THE ERROR FLAG
AMfi RETURN,

30 C@NTTNtlE
IERPO!2S1

RFTI.jRN

4P CONTINIJE
I~RRoQ=-1

RETURN

5Fl CONTlkUt
CALL EChR(AASC, FkJAP,Nk,IDUM)

c



8LLlCk TRANSFER COHPLETF.n, IJPDATE hA!;DsD 4NII SEE IF TI+FRE

MORE DATA LEFT TO TPA~’SFL?,

CfJp.TTtUE
N~l?!>snsNfiRlJ51)+Nh
!F(IFl,AG,MF,k3) G(l rfl 7.3

N=LtNGTd(IFILE)

IF(N.NF.,~w) Gn TG 34
~@!,TINu~

IF(k4QDSOOG~ aNXFiCS) RETURN
F*AP=Fk4p+hJP
G’1 10 1?

R}CIllEST IS !?EAI) LCM [*RITE DISK)

ci!’/TINiJE
cALL ccQO(AAsC, FhAD,NW, I@ti’4)

BtlFFER LIUT(TFTLE, I)(AASC(l),A$ SC(N~))

AAIT Fcl? [/0 10 COt~PLETE

1F(,!f41T, IFIl,f) 9V,b!!,4V,’3FI
E~.l!

IS

. . . . . . . . . . . . . . . . . . . . .-”. . . . . . . . . . . . ...*. . . . . . . . . . . . . . . . . . . . . .--...---.---.-”---- . . . . . . . . . .

S(JBKOIITIt.’E ~’CODE(Nf., lFPRP, IhTA@,llTK, @UTTA6)

KFnh(Js/h6Vtl ANr! CPilS/7~bf0 ROUTINE TO sIMULATE THE CDC ENCODE

STATEPENT

FNc[>oE(*’C, IFORM,nUTTAB) (INTA6(I), T=1,NIN)

*PITTEN 8Y J.L,NnRrON~l,ASL T-3~t975

L!I,*EN$ION INTA!3(tNlN)
I~,T~GFR nLITTAH

FNCOPE(Nc, IFOi?M,0UTTAf5) INTAB

RETURN

F.4D

. ...-...””. .“- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -.-----.- . . ..-0------- =.-9-0----9 -------m-w- -w

1 FLlf’QCTIoN OR(ItJ)

2
3 : KROMOS/660@ AtiG CROS/76E10 QOIJTINE TO DO BOOLEAN UNION
4 c
5 c WRITTEIY BY JOL.NORTON,LASL T-3,1975
6 c

“

. I
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7 SN?F.GER OP
8 OR=I,OR,J
9 PETURN

12! END

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--.--.q.. q.

1

2 c
3 c
4 c
5 c
6 r,
7 c
8
Q

1?!
II

FJNcTI@N ORR(I,.J)

kQoNf)s/66$?fi hfi~ cROs/7(jQk) ROUTINE TO DO ROOLEAN UNION
4P-O RETIJQh THE RESIJLT IN A FLOATING POINT VARIABLE

INTE,GER (2QR

OI?l?=I,Oi?,J
<rTuQN
~h;n

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .----.-=. . . . . . . . . . ---.---.-

.2 ~
3 c KPC!JOs/66t1Ll 4PF) cROS/76:10 RCIITINE TO F?ETLJRN RANDOM N(Js., wITH

U ~ IJNIFOR,W C)IST!?IRIITION OW THE INTERVAL (O.,l,)
5 c
b c k’PITTFk BY J,L,N17QTON,I.4SL T-3,1975

7 c I

-!?----”.-. ---..”---- m- . . ..-..- ---------- .--.--.--” -“-.-----” --.” ------ .-”-----------------

1 ~u13R(jL,l]Ixt SCi~!,FF(FkA

?
,N,’FnS, lF7LF., TFLAG, lKETt IEQROR)

r
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12
~3
Ill
15
16
17
18

;:
.21
22
?3
~u
.25
?6
27
?8
29
3fl
31
}2
33

DIMENsION FwA(l)

JERROI?=EI
IF(IFLAG.NE,P) Go To 10

BLIFFER IN(IFILE, l) (FWA(l),FWA(NbJRDS) )
GO TO 2L?

10 c@NTINIJE

f31.IFFER OUT(IFILE, I)(FhA(l),FWA (NvJRCS))

20 CnNTINIJE
lF(TRET,Eqo?I) FET(JRN

3CI IF (’JNIT, IFILEI 3k3,4nt5@,60
d~ Cbt.ITTNUE

TF(IF1.AG.hE,l’) RFTIJRN
N=lENGTti(IFILE)
IF(N.~E,N:*R@S) GO TO 60
R~TLIRfq

5tl CPldrINIJE
IPRROR=-1
~~llif?t

bfl COFJTINI.JE
IERROR=l
?ETUI?N
LNp

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-”-.--”. .“-. . . . . . . . .--m ------- ---------------------- -.

TOENT sHIFT

E’t.Tr+Y SHIFT

Kl:ON17s/66kIfl AND CRtlS/76@a ROUTINE 10 REPLACE THE LASL RUN
cOMPILER IN-LINE SHIFT FUNCTICINO THIS IS hEcESSARY ljECAIJsE

OF THE NEED T(J INCLI.ICE SHIFT IN AN INTEGFR STATF.MENT FOR
Llss COMFATISILITY, HOLEV~R,!l@ING SU FORCES A CALL TO AN
EXTE~AAL fdN~TION,

wRJTTF$. BY JOL.*!ORTCN,L4SL T-3,1975

~2/uHSHIFT, 18/2
L!
fi~

D1
X1,7EQ0
X1,LEFT
-xl
X3
i?3,X2
s%IFT
X[
l+3,x2
sLiIF\

X2
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . “--------- “

1 Ti’Eh T ST CRIT
2
3 *
u * C~OS/7bt?fl AND KR@\OS/66~1U S{]8ROUTIK!!. STORIT(I KORCI,IADD) wHICH
5 * PIJTS ?NORC INTO ABSCILUT[ SCM LOCATION IAOO
6. *
7 ENTRY ST13f?IT

8 vFD 42/@HSTCAIT, lF/.2
9 STCPrT OA~A U

fk SAl 81 PICK IJP Iwme IN Xl

11 SA2 R? PICK UP IADD IN X2
12 13X6 xl STORE J’AORD INTO lADD
13 Sb6 x?
id 3P STrJRIl
15 ~ Iiti

. . . . ...”.- . . . . . . . . . .-.- . ...”. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --Q.-*-... ---------- ---.-.-”p. -.

1 S1.9Qf)LITIfYE TTYTST(IFL6G)
? c

3 c KRONOS/66t3(4 AND cROs/76UI+ ROUTINE TO DUMMY UP CAPABILITY OF
4 c LTSS TO WOOIFY THE PROPFILE
5 c
6 c ?JRITTE\ f3Y ,J,L,NORTONILASL T-3z 1975
7 c

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..--.--0”-----” ------ ----------- -------.-w- -q
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E. System-Independent Code

c
c

:
c
c
c
c
c
*

:

:

t
c
c
c
c
●

c

c

*

SUBROUTINE YAQUI

YAQUI IS A TWO=DIMCN810NAL FLUID DYNAMICS COOE THAT COMBINES
THE ICE (IMPLICIT CONTINUOUS EULERIAN) AND ALE [ARBITRARY
LAGRAN131AN=EULERIAN) MKTHOD5,ALLOWING CALCULATION OF PLOWS
AT ALL SPEEDS,

ORIGINALLY WRITTEN BY A,AOAMSOEN8HANS RUPPELIAND C,W,HIRT~LA8L 7=3
MoDIFIED AND DOclJMENTE() BY J,L,NORTON,LA8L Tw3,19?U

O-O-W BEGIN COMOECK PARAM -w--w
COM140N/PCOM/NSCPl,ITABPr ITABXPt ITABYPp IPFBtNPltNP2t NLCpl,NLcP2~

1 NLcP3#NLcP401FLMsz
=wmew ENO COMDEcK PARAM 9,9WW
***************************&&************&**************$*********
LCM 18 SET UP TN THE FOLLOWING FASHION W-

BLOCK l,NLCP! WOR08 LONO~ARRAY DATA
BLOCK 2,NLcP2 WORD8 LONG,PARTICLE P081TION8 AND MASSES
BLOCK ~~NLCP3 WORDS LONO~TXME=DEPENDENT PARTICLE POSITIONS
BLOCK U,:PLM~2 NORD8 LON9,FILM FILE BUFFER FOR LTS3
BLOCK 5,NLCPU WOROS ~ONG,SCRATCH AREA

*****************fi****fi**fiA***************************************

,~m~. BtGIN COMOECK YAQ8C 9*WWS
LOGICAL RESTRT,FILM,PAPER,TURB
RI!AL LAMcMU
coMF!oN/Yscl/AA6cfNacPl)
COMMON/YSCl/AA!3C(9600)
COMMON/YSC~/AAfll~ANCOA@~ A@FAC, AOMaBflDCOLAMUtCYL,oR,OT? oTC~oTFAC~
1 O?OtlO) cOTOt($O) 10T020DT08t OTPOStDTVOOZ~EMl@pEPS~FIPXL, FIPXRC
2 FIPYBcFIpYTcFIxL8FIxRcFIyBJ FIYT~PREZxRtGR~GRovEL~Gzc GZp~IcIBARC
3 IDTO,lJI IJM81JP,IM1cIPXLF IPXRt IPYB~IPyT~ IPlrIp2t18CI?) ISC3~ITVS
u IUNF~IXLI IXRIIVB@IYTJJtJBAR
COMMONlY9C2/JCEN,JPl,JP2~ JP40JUNF;JuNFo2,KxI,LAMc Lp8r WINAHE(81D

1 NCYCgNLC8NPS, NPT,NQpNQIcNQIB~ NQ12,NSC, NUMITIZORIG?OM,0MCYL?PXCONV
2 .PXLaPXR,PYBmPYCOWV,PYTnROT,REZRON~REZ6IE,Rl!ZY0n RIBAR,RIBJBD
3 kREZiT~Fkt?2YOOROMFR;T,+iiIRD, NCLST,TOUT,TWfIN

COMMON/Y8C2/TUQIoTU$I~NCQ, TNEG~TNEGSvrTUSV?TURB~pTop~pRITCIpBoTf+~
1 ILNGtNILNG~TPS~TUpOTtTOQ8AVc TK~TI~TUQENQ~EPi88AVl~QLEVEL~TQ~ 18T0
Z VV~XCONV~XLnXRlYB~YCONVgYT~PTPOLD~DTSV?OTLA8T:FIYBO~ IYBO~YCNVLO,
3 XCNVLOoFIXROo FIXL081XROCIXLO~ 16VWtJSVW,QMNoQMX1WMkX1JNMt T2~TLIM1
U ROMFxRaROMFYTOROMFYB~JOUMpP TwTHRDoTE,OTR~TMASSvOTVSAV, DTCSAV~IDTV
5 ,JOTV, IDTCoJOTC,CIRC,T131POTE~UMOM~VM0M8TMAXl T(lMXtITM8JTM,ItU~JTQ
6 ,Tf4AsSV,WMAX~F,RM!NEF,T$TRT0

COMMONlY8C2/ZZ
COMMON/YSCU/ITAl!(XTABPl
COMMONiYtC441TAB(lLw13)
CQMMONtY6C5/RESTRT,FILM,PAPER, lPO,IFD
-uw=- END COMOECK ~A08C ,*waw
COMMONIVTA@CIPtABIZ)
INTEGER AA1
EXTERNAL YEXIT
OATA fTAB1b~lZ/
DATA N6CP~/9600/,ITABP/100@/cITA8XP/101/~ :TABYPi151/
DATA IPFB/aOO/,NP;/10/,Np2/2@0/, NLCP1/72301Z1~NLCp21SB01Bl
OATA NLCP~/2000/,NLCPU/1000/oIFLM8Z/40001
OATA 7PlB,t

.

.

“1

.
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X
60

::
63
64
6s
66
67
68
49

;:
72
1s
74

:;

w
80
81
42
8S
B4
85
86

:;
89

:;
92
93
90
95
;:

98

1;:
101
102
las
104

c
c
c

c
c
c

c
?
c

c
c
c

c
c
c

c
c
c

:
c

c

:

c
c
c

c
c
c

c

00 ANY NECESSARY sY8TCM INITIALIZATION

CALL SYINIT

INITIALIZE THE ERROR RECOVERY ROUTINR

CALL TRAP(YCX!T)

GET THE CP TIME AT JOB STARTUP

CALL 9CCOND(TP)
vlRs?E(s9?30) TP

INITIALIZE

CALL YINIT

CHECK TYPE OF RUN

IFtRESTRT) GO TO 10

RuN IS A N~W PRo8LEM, GO Gl?NERATc ITO

ChLL YASET
GO TO I?S

RUN IS A PROBLEM RESTART, REAO THE DUMP TAPI!,

10 CONTINUE
CALL YbR8RT

GET RID OF THE DUMP fILE

CALL CLOSIT(7)
20 CONfINUE

EXECUTE THE MAIN CODE

CALI. YAQU12

RUN TERMINATION, EXIT,

CALL UNCLE(2,SHYAQUI, 15015HRUN TERMINATION)

30 FORMAT(1H ,39HBEG$N COOE EXEcUTION AT CP ~ ,F10,4)
END

.

.
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c
c
c

:
c
c
c
c
c
c
c
c
c

c

:

:

:
c
c
c

c
c
c
c

c
c
c

c
c
c

c
c
c

c
c
c
c

;
c

c
c
c

D~N81TIC$ FROM 1O$*2 TO 10**(=7) NORMAL DCN81TY
PRESSUREa(OAMMAwl,)*RHO*Et WHERE GAMMA IS A PUNCYON OP

DeN81TV AND ENERGY
RHOmMATERIAL DEi’48XYV
EJLNsMATERIAL 8PCCIFIC INTERNAL gNtRGY
GMONECGAMMAO1,
CONCJWRELAT!VI! CONCENTRATION. $EE NoTE BEbOwC

ALL UNITS AR!! CG$ FOR INPUT QUANTITIES

ORIGINALLY OBTAINEO FROM THE AIR FORCE WEAPON8 LAB
MODIF!cD BY J,L,NORTON,LA8L T-3,1974

CoMMON/EQN8T/RH0,EJLN,Gt40Ng, coNcJ

IN THIS VERSION OF THE COOE?TWO EQNS O? STATE AR~ BEING USEDCAIR
AND METHAN~, THE FINAL VALUE OF GMONC 1$ DETERMINED BY
THE RELATION GMONE(PINAL)mCONCJ*GMONE(METHANE)

+(l,=CONCJ)*GMONE(AIR),
THu8#coNcJml, VSELD8 A METHANE GAMMA AND CONCJRO,~AIR,
ANYTHING IN BETWEEN USES A LINEAR COMQINA710N 0? THE 7W0,

CHECK TO MAKE Sl+lRtCONCJ DOES NOT CXCIIED 1, If IT DOEStSl!T IT TO 1

If(CONCJaGT,l,) CONCJ=l,

IFLAGs1 81GNAL8 AIR TO 00 THE QA14MA LINEAR COMBINATION, IF
CONCJmO,,THIS 1S UNNECESSARY.

IPLAGmO

IF CONCJmO.,SKIP THE METHANE CALCULATION ENTIRELY

IF(CONCJ,EQ,O,) GO TO \@

GO GET THE METHANE GAMMA

CALL MTHANE

IF CONCJ@l,OwE ARI! ALL DONE

IF(CONCJ.EQ,l,) RETURN

TURN ON THE LINEAR COMBINA1!ON FLAG,SAVE THE METHANE GMONE~ANO
coNTINuE ON WITH THE AIR ~o$ calculation

IFLAGR1
GMMmGMONE

CALCULATE GAMMA-i, FOR AIR

CONTINUE

RHOZ IS THE NORMAL AIR DENSITY

RHOZBI.2V3E=3
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.

.

61
6Z
63
64
65
66
67
68
69
70
71
7a
7s
74
7s
76
77
78
79
00

:;
83
84
8S
86

::
b9
90
91
9?!
93
94
9!!
96
9?
98

&
1$1
l@a
~03
::;

106
!07
108
109
110
111
112
11s
[1
1! !
116
117

RHOT 1S THE COMPRESSION

RHOTal?HO/RHOZ

MAKE E POSITIVE AND CONVERT TO 91 UNITS CTJ/MG)

ES10E=1B*AB8(EJLN)

THE ENERGY AT WHICH OXYGEN AND NITROGEN DISSOCIATE IS A
fUNcTION OF OCNSITY

ElPt8,s9E)/,97s

THE FERMI-OIRAC FuNCTON IS ONLV COMPUTED w:THIN S,*OELTA E OF
EACH TRANSITION, OTHERWISE IT IS ZERO OR ONE.

IF(ABSttIl)-5,)50,20?2@
x~tcl) 968u0#3eJ
FOmEXPt-E/4,4b)
FoNaO,
Wgml,
GO TO 60
FomO,
FONSEXPt~E/6,63)
N$me.
GO T(I 60
DIIl#.Q7$*RHOT**,05
EE1?0,5+.3S7*ALOG1GI(RHOT)
E!@[EEi-t)/DEl
wgoI./(IZXP(=Ei)+l,l
FOB~XPC-E/4,4b)*W8
FoNsEXP{wE/6,b3)*(l,*W8)

THE OGNSITY OEPENOI?NCE ONLY OCCURS AVOVE E=l,~ AND IT IS OF
THE FORK (RHO#RHOZ**tCON8TANT*LoGCE) )), THC coNsTANT
MAKE8 A Transition FROM ,048 TO ,$29 As THE OXYGEN
D:8SOCIATt$ AND THE DENSITY 8PRtA0 BECOME8 CONSTANT BFYoND
THE 8CCON0 PI?AK,

IP(E~l,)70,70?80
BETAp@,
Go To 90
BETAs(,048*WS+,032*tl,~W8) )*ALOGtO(El
~n(c~ue,)?ss
If(ABS(E2)=5, )130,100~10S
XF(C2) llfltllo,lae
fN?O.
Wtlmtl,
Go 70 tw
FNmcxP(=lI/2s,5)
Waa$,
GO TO 14S
0C?8U,*RHOT**,08!I
Ecamu9,*IlHoT*b,B197
C2a[~oCE~)/OC~
WS@l,/(EXPC-E2)+1,)

79
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$8 FNsEXP(wE/25,5]*W8
19 140 E3m(E-160,)/6,
20 BETAa8tTA*(l,=WS)+.04$*W8

IF(E3+SO) 150c160,160
,!: 150 Ft@OP
,2s Go To 170
au 160 FEal,/(EXP(-C3)+l,)
2s 1?0 RHOFAC@RHOT**B~TA

GMONEQ(, 161+,253*FO+,280*FON+, 137*FN+0050*FE)*RHOFAC
,% c
,28 c IF IFLAG IS ZERO,ONLY AIR IS DESIRED AND WE ARE ALL DONE
,29 c
130 IF(IFLAG.EQ,O) RETURN
[s1 c
~32 c CALCULATE THE GAMMA-1, LINEAR COMBINATION
1s3 c
134 GMONERCONCJ*GMM+(l,-CONCJ) *GMONI!
[35 RETURN
136 END

:
3
4
5
6
7

:
10
11
12
13
Ill
1$
16
17

;:

::
Zi?

H
as
Zb
2’?
28
29
30
31

c
c
c
c
c
c
c
c
c
c
*
●

●

*

c

5UBROUTINE BC(IFLAG)

ROUTINE TO SET RIGID WALL BOUNOARY CONDITIONS IN YAQUI

IFLA(3 Q INDEX INDICATING WHICH VELOCITY ARRAY$ ARE To BE SET
w 1 ● UtIL~VTIL
- Z = UL~VL
● 3 ● UP*VP

WRITTEN BY J,L,NORTONOLASL 7-3,1975

● m,mw 8EGIN COMDECK Y8TORE ,Uw,,
meowm BEGIN COMOCCK YAQDIM 09w9-
DIMEN$ION X(\),XPAR(l),RC l),YPAR(jjo Y(l)~MPAR(\)cU(l)oUG(l)/OtLSM(
1 l! Jvtl)PvGCl)tRo(llc81E(l)t Mp(l)tRMp(l)tRC8@(lltCtllt CTIL(iltRvoL
i? (l)JM(ll ~RMfl)tVP(l)tp(lltp’L( l)tUpti) tUTIL(ll tUL(llcCQfl) IVTIL(lI
3 ,VLC$)~ROL( l),AVXSV(lj,AVY8V( l)JOL$ROI( 1),0L8ROQ(11? CAPGAM{ l)~TU9
# (l),81G( l)tTUS(lJtGRROR(ll tGRROZ( l)tGRROp( l)rTUQVEC( l)cMTIL(l)t
5 CoNC(118CfEMF’( l)tANcUfl)tANCv( l)tORtv( l)~@z9v(l)~x13K(l) ~X~4K(l~I
6 Yt3K(ll cV20K(l),XR13K(l)~ XRi?4K( t)cDKL9M( l)tARCA(l)

● .WW- END COMDEC~ YAQDIM m,emw
s-,-m BEG$N COMDcCK YAQ8C ● W-9-
LOGICAL RE8TRT0FXLM~pAPERCTUR8
REAL LAM~MU
COMMON/Y8Ci/AA8CCN8CPl)
coMMONIY8cl/AAj~j9b00)
COMMON/YSC~lAA(l)~ANC,AOt ABFAt,AOMtBOoCOLAMU~CYLeDR#DTn DTC,DTFACO

1 0TD(10)tDTOC(10)tOTOttDY08cDTP08~DTts DZttM10JCP8tFIPXLtfIPXRt
2 FIPYBtFXpYTtFIXLtF1xRtFtY8tFIYToFRCzxRt GRtGRDVELtGztGzp/:tIeARt
3 IDTOtIJ,IJMcIJP,IMltIPXL/IPXRt IPYBJIPYTt IPlSIP2S18C2t I$C3C ITV~
4 IUNP~IXLt IXRo IYBtIYTnJtJBAR

I

I

. I

.

I
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32
33
34
3s
S6

::
39
40

:;
43
44
47
46
U7
48

:;

$2
5s
$4
55
56
S7

::
60
bl
62
63
64
65
66
67
68
69
70
71

%
74

n
77
78
79
80
81
82
83

:;
86
87
68

COMMONtYSC21JCEN,JPlNJP8?JPU~ JUNF/JUNFQ2~KXX/LAMtLpB~MUtNAMEf8) #
1 NCYCo NLC~NP8cNPl,NQ,N9!.NQIBo NQ12gN8CONUMIT@20RlG10M~OMCVL~PXCONV
2 ~PXL#PXR.PYBgPY~ONV~PYT~R0?,REZRONtRtt8!C~REZY0~RIBbR~RIBJBg
J VRE2YTtQREZYB,ROnFR~TgTHlRD,NCL8TVTOUT~TUflN

COMMONlY8c24TUQI,tU81v NCQgTNEG87NEG8v~7U8v~TUR6~p70p~pR17E~pBoTM~
1 ILNGt NILNG~TPSC TUPOToTDQ$AV~TU~TIcTUOCNG~EPl ~8AVltQLEVEL~TQ~I$T?
z vV,XCONV,XLgXR,YB~YCONV~YTgPTPOLDOOT8V~DTLA8Y~FIyBoV lYBOt’fCNVLoD
3 XCNVLO~FIxRo~FI~Lf3t IxRotIxLOS SSV~tJSVwtQMNtQ~xtwMAx$JNMo T2cTLIMs
u ROMFXRgROMFYT,ROMFYBgJDUMP@ TWTHRDgTE,DTR~ TMASSt0TV8bV~DTC8AV~ IOTV
5 ~JDTVIIDTC~JDTC,C1RC~T18~POTE~UMOMv VMoM~TMAXpTGMXO ITM~JTMPXTG~ JTG
b ,7MAS8V,WMAx@P,RH!NEFo T8yRT0
coMMoNlY8ct!tzz

c COMMONlY8CU/ITAB(ITABP)
cOMMON/Y8C4/ITAB(lOtMl)
C~MMONIY$CS/RE8TRT,PI&MPPAPCRg IPD~I?O

* WWwwv END COMDEtK YAQSC 9*n--
* .,.,- BEGIN cOMDtcK YAQI?O W,,mw

EQuIvALENcE(AA8C( 1)~XcXPAR) I(AA8C(?) CR~YPARl~(AA8C($) ~Y~MpARlt(
i AA8tfU) oU), (AA$C(53,V), (AASC(6) ,RO), CAASC(?l ?OEL8M~RCSQ~ MP)g(AA8C
1 (8!8E8ETIL#AReA#xR13K)t
2 fAA8C(lS)#81~)l(AASC(lb)/pMO/ DKLSM/RMPj~(AASC(9
3 )sRVOL) 0CAA8C( 10)OMORM~VP) ~(AASC( li)pp~pLcEptupl c(AA8c( 121cUTILC
4 UL,PPIX,PU), (AA8C(13)?VTIL$ VL,PMY,PVJ, (AA$C(lll),QttQ?ROL) ~(AASCt17
S )tCAPGAMOUG)~ (AA8C(18)tTUQ) ~(AA8C( 19)t51G)~(AA8Ct2Bl~TU8) ~(AA8c{
6 21),GRR0R) o(AA8C(22)SGRROZ) 0(AA8C(23) ?OLSRoI~Y13K) ~(AASC(24) ~GZ8V
? )~fAAgC(2S) ~oLSROQ~vGl~ (AASC(26) #GR9Vl~(AA8C(21) rGRRop#Tu@vEc8
8 Y24K)o(AASC(2S),MTIL), [AASC(29) cCONC)I (AASC(3fI) cCTEMPtXR24K) J(
9 AA$C(31) 0ANCU)C(AASCC3?) ~ANCV)~(AASC(3S) cAVx9V~xlSK) cCAA8c(3410
I AVYSVeXZUK)

●

●

c
c

c
c
c

10

2$

30

au

:
c

5a

REAL M,MP,MPAR,MTIL
--e-w END COMDcCK YAQEO w*99-
.-wo- END CIJMDEC~ YSTORC ● **W*
SET UP THE LOOP OVER CELL8

CALL 87ART

SET THE BOTTOM BOUNDARY VELocITIE$

1J8vlJIJ
DO uO IslcIPl
GO TO C10~20,30)C1FLAG
CONTINUE
VTIL(IJ)@O,
GO TO 40
CONTINUE
VL(!J)=O.
GO TO 40
CONTINUE
VP(IJ)?O,
IJmIJ+NQ
IJMIJSV

SET THE LEPT ANO RIGHT BOUNDARIES

DO 90 JQ@rJPl
GO TO (50~60~70),IFLAG
CONTINUE

.

.
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::
91

::
94

:;

98

1::
101
$02
103
104
10s
l@b
107
;08
109
110
111
112
113
1!4
115
lt6
117
118
119
120
121
122
123
124
125
126
la7
128
129
130
131
132

UTILtIJ)aO,
UTIL(IJ+NQIB)SO,
GO TO 80

60 CONTINUE
UL(IJ)uO,
UL(tJ+NOIB)DO,
GO TO 80

70 CONTINUE
UP(IJ]@O,
UP(IJ+NQIB)CO,

80 CONTINUE
CALL LOOP

90 CONTINUE
c
c $CT THE TOP BOUNDARY
c

DO !S0 181gIPl
GO TO (100, 110,120)gIFLAG

100 CONTINUE
VTIL(IJ)SO,
GO TO 130

tiO CONTINUE
VL(!J)=O,
GO TO 130

120 CONTINUE
VP(IJ)sO,

130 IJIIIJ+NQ
c
c SET THE UPPER RIGHTHAND CORNER IJ
c

IJwIJ-NQ
GO TO (lU0,150, 1b0),IFLAG

lfIfl CONTINUC
UTIL(IJ)mn,
GO TO 170

1S0 CONTINUE
ULtIJ)=O,
Go To 170

$60 CONTINUE
UP(IJ)80.

170 CONTINUE
CALL DONE
R!2TuRN
END

www--wwwwqawq-m -m*****9e**mg**g~*.gq*gg*m*w.mwp-.....w*www9*m9*.*...ww..~.*."*"....q....9g

SUBROU71NC CINIT
i c
3 c ROUTINE TO cALCLI~ATE QUANTItIl!8 FOR THE CYCLE PRINT AND
4 c INITIALIZE FOR THE NEXT CYCLE
5 c
b c ORIGINALLY WR$TTLN EIY A,A,AMSD~N,LASL T-S
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26 c
2?

MODIFIED AND DOCUMENTED BY J,LONORTON~LA8L T*s~l~T5

,w--w BEGIN COMDEcK PARAM ● -*W*
COMkfQN/PcOM/N$cPl,ITABP,ITABXP, ITABYP, IPFB,NP11NP2?NLCP11 NLCP2t
1 NLCP3CNLCPU, IFLMSZ
v??.. END cOMDccK PARAM ● Wowm
●WWWS BEGIN COMDEcK Y8TORE W****
-WSWW BEGIN COMDEcK YAQDIM w--we
D!MCN810N Mtt),XPAR(l)#R(l)~YPAR(l), Y(l),MPARtl),U(l),UG( l)tDELSM(

1 l)tV(l) tvGfll,RO( lltSIE(l), t4P(l),RMP( l),RC8Q(l),E(l)~ ETIL(lI?RVOL
i? (l), M(l)lRM( l)IVP(l)~P(l)~PL( l)~UP(l)~UTIL(l)~uL(t)/CQ( l)rVTIL(l)
3 ,VL(l),ROL(l),AVXSV( \~,AVY8V( l)8DL!)ROI(,l)~OL8ROQ(ll~CAPGAM( l)#TUO
4 (l) ~SIGtl)~TUS(I) 6QRROR( l)~GRR02( l)IGRROP( l)~TUQvEC( l)cMTIL(l)t
5 CONCtl),CTEMP( l),ANCU(l)~ANCV( lltGR8V(i) t6ZSVCl)txl$K(l) tx24~(l)p
6 Y13K(l) 8Y24KCl)OXR13K(il~ xR24h(l) ~OKLSM(i)cAR~A(l)
m=.ea END cOMDECK YAQDIM 0,0-,
W-OWS BEGIN COMOEcK YAQSC ,-W**
LOGICAL RESTRT,FXLM,PAPER?TURB
REAL &AM,MU
COMf40N/VSCl/AA$C(NSCPl)
COHMON/VSCj/AASC(9600)
COMMONlVSC2/AA(l),ANC,AOg AilFAC#Afiit4,B0fCOLAMUgCYL,DR~DT~ DTC~DTFAC,

i DTO(l@),DTOC( 10),DTo200T08t DTP080DTV~DZ,IlM10/EP8CFIPXLC FIPxR~
2 FIPVB~FIPYT/FIXLIFIXR~FIY8~ FIYTt FREZxR~GR~6RDVELtGZI GZp~IIIBARC
S IDTOr!J, IJMOIJPC IMl,IpXLcIPXR~ IpY9s IpyTr Iplf Ip2~18C2~19c$~ ITv~
4 IUNFCIXL, IXR, IYB,IVTPJ,JBAR
COMMON/YSCil/JCCNqJP10JP28 JP4,JUNF~JUNF02cKXI~LAMCLpl)8 MUpNAME(0)p

1 NCVCtNLCtNPD~NPT@N6/NO!INQIB, NQ12CNSCONUMJT~ZORIGg OH,0MCVLOPXCONV
2 ,PXL,PXR,PYB,Py~ONV,PYT,ROT,REZRON,REZSIE,REZYOtR!9AR,RIBJB,
S FRl?ZVT,FRE2V8,ROMFR,T,THIf?0, NcL8T,TOUT,TWPIN
COMMON/YSC2/TUQ14TU81CNCQl TNgQ8TNEGSV0 TU8Vo TURB~PTOPrPRI?EcP60TM~

1 ILNG~NILNG~TPSDTUpOT?TDQSAv, TK?TX~TUQENG~EPl,SAVl,QLEVfZL~ T8~IST,
2 VVIxCONV?XL XR,VBPVCONV.YTCPTPOLD.DTSV80TLAST,?IYBO? IYBO,YCNVLD,

1)3 XCNVLOsFIXR ~tIXLOs IXROSIXLOr ISVW?JSVW,QMN,QMXpWMAXt JNM0T21TLIM,
4 ROMFUR,ROMFYT,ROMFYB,JOUMP, TWTHRD~TE~DTR,TMA89,0TVSAV@ DTcSAV,IDTV
$ JJOTV, IDTC~JDTC,CIRCtTIStPOTE, U140M,VMOM,TMAX,TGMX, ITM,JTM, ITG,JT6
6 ~TMA8SV~WMAX~PgRMINCF0TSTRT0
coMMoN/Y8e2}2z
coMMoN/Ysc4/:TAo(sTA6P)
COMMON/Y8CH41TAB(1000)
COMMON/VSC$/RESTRT,FILM,PAPER, :PO,IFD
wmwwe ENO coMDEcK YAQ8C ● *W*=
w.wqm BEGIN COMDECK VAQf!Q ● aw,,
EOUIVALENCC(AASC($?@X?XPAR)~ (AASC(2) OR~YPAR)?(AASC(Sl? Y,MpARl~C

1 AASC(4) ~U)s(AA$C(S) 1V)?(AA8C(b) cRO)S(AA$C(710DELSMpRCSQ~ MP)?(AASC
1 t8)tC.ETIL,AREA,XR13K),
2! (AASC(15),S3t), (AA3C(16)tPM0tDKLSMo RMP)t(AASC(9
3 l~RVOL) c(AA$C( l@)OMCRM,Vp) ~(AASC( ll),ptpLoEptup)t tAA~c( 12)cuTILr.
4 UL,PMX@PU)~ (AA$C(~3) @VT1L~V~tPMV~PV) ~CAAOC(14)~Q~CQoROL)t (AA8C( 17
S )OCAPOAM~UO) ~(AA$c(18);TU )~(AA8C( 19)~91G) ?(AA8C(2Ci) sTU8)~(AA8C(

!6 ai)OGRRpR) O(AASCt22)OGRR0 )~(AASt(23) cDL$RO!oYlsK). tAAscc241,Gzsv
7 )c(AASC(~S);0L8ROQtVQ11 (AA8C(~6) cGRSVl? (AASC(27) JQRROpCTU@vEC0
8 V24K)s(AASCC28)oMTIL) ~(AASCC29] ~CONCl~(AA8C(30)~CTEMP~XR2UK) ?(.
9 AASC(311~ANCU) ~(AASC(32) ~ANCV)~(AA8C(3$) $AVX8VtXlSK) J(AA$cC34)8
1 AVYSV,X24K)
R~~L M.14P:f4PAR~HT!L
•e~m. END cof40EcK YAQEQ 9we9-
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64 ●

6$
66 c
67 c
68 c
69
70
71
72
73
74
75
76
77
78

&
81

%
84 c
85 c

c
%
68
89
90
91
92 c
9s
94 ;
9s c
96
97
?0
99

● .mo- END tOMOECK Y8TORE 99*W*
COMMON/EQNST/ROTMP,ETMPCGVONEj CONCJ

INITIALIZE LOOP VARIABLES

POTEaO,
TKLIO,
71?0,
UMOMmO,
vMoMaO,
TMASSVQTMASS
TMASSsO,
TUQEN13m0,
CIRCaO,
TMAXPO,
TG14Xq0,
ITM-0
ITGQO
JTM*O
JTGBO

LOOP oVER ALL REAL ZONES-IN THE MESH

CALL START
00 60 Jmi!,JPl
00 50 I=l?IBAR
lPJoIJ+NQ
IPJPsIJP+NQ

TMAX IS THE MAXIMUM SIE OF ANY CELL IN ThC MCSH, IT IS FOUND
IN cELL ITM,JTM,

IP’(sIE(IJ),LE,TMAX) Go To 10
ITM@l
JTMmJ
7MAXS91E(IJ)

y; c
c TGMX IS THC MAXIHUM 8111 SRAD:CNT AND CITG~JT6~ 18 THE CELL

102 c IN UHXCH IT 0CCUR8
!8s c
104 10 CONTINLN?
105 SAVAa(XtIPJ)-XflJ)l**20(Y(IPJ)~Y( IJI}**%
leb 8AV139cX(IJPI~X(IJ) l**2+(Y(IJP)=Y( IJ))**2
107 8AVAqAB8C81E(IJ)qSIF(IPJ))/8(3RT(SAVA)
108 $AVB@AO$f81K(lJ}s31FCIJP))/8QRT(8AVB)
109 8Av8AMAxlt$AvA#8Av81
110 IF(3AV,LT,TGMXI GO TO tO
111 ITGmI
112 JTOnJ
11s 7GMXQ8AV
114 20 CONTINUE
115 c
116 c CALCULATE THE CIRCULATION AROUND THE PROBLEM 80UNDARIE8
117 c
1!8 IF(Iol!QOl) CIRCsCIRC+0,5*CV(IJ)+V(IJP) )*(Y(XJP)=Y(IJ))
1!9 IF(IOEQ,IMi) C$Re,CIRC-0,5*(VtIJ)+V(IJP) )a(Y(IJP)=Y(IJ)l
la% IF(J,EQ,3) CIRC-CIRCD0,5*tU(IJ)+U(IPJ) )*(X(IPJ).X(IJ))

.

.

.

.
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181
;:; c

iao :
12s c
1?6
127
128 c
129
130 ;
1s1
132
133 c
1 Ill e
135 c
1s4
1s7 c
i 38 c
$39 c
$40
141
142 :
143
144 :
145
146
!47 c
148 c
149 c
1s0 c
151
1s2 c
1ss
154 :
tss
1S6
157 c
1S8 c
1s9 c
160 c
161 c
162 c
163
164 c
\65 c
166 c
167
168
169
170
$71
172
173 :
;;; c

176 c
177 c

IF(J.I?Q,JBAR) cIRC9CIRC+0,5*(U(IJ)+U(XPJ) )*tX(IPJ)sXtIJl)

XH$ENG IS YHIE MA8s IN CrLL I,J
YMA88 1$ THE TOYAL PR06LI!M MASS

XMS~tWIWRO(IJ)/RVOL(IJ)
TMASSBYMAS!I+XP!SENG

6PENGK !8 Yl+E 8PECIFIC KINETIC ENERGY OF CELL :lJ

SPENGKmO, 12S*(U[IPJ)**2+U( IPJP)**2+U(IJP)*#2+U(:J)**20V( IPJ)*82+V(
I IPJP)**?+VfIJP)*tZ+V(!J)*t2)

TK IS THE TOTAL KINIEYIC ENCRGY IN THE PROBLcM

TKcYK+SPEN6K*XMt3ENG

TX 18 THE TOTAL INYI!RNAL ENERGY IN THE PROt3LtM

YIaTI+XM$ENG*81EC!J)

UMOM ANO VMOM ARE THE RAOIAL ANO AXIAL TOTAL MOMENTA,
RESPECYJVELY

UMOMUUMOM+6,Z$*XMSENG~(U(IPJ) +u(IPJp)+u(IJp)+u[lJ))
VHOHmVMOM+0025*XM8ENG*(VC IPJ)+vcIPJP)+V(IJP)+V( IJ))

POT!! IS THE TOTAL GRAVITATIONAL POTENTIAL ENI!RGY (WITH G@l,),
NOTE THAY Vl!RTEX Y#$ ANO PAS8E$ ARE U8ED,

POTEaPOYE+Y(IJ)/RM(IJ)

ADD THE J8JP2 VERYEX INTO THE POYENTIAL ENERGY

IF(J,~t),JPl) POTGSPOTE+V(IJP)4RM(IJp)
IF(TURB) TUQENG*TUQl!NG+TUQ(IJ)~X14SENG

NEW PRESSURE MU8T BE CALCULATE, P ARRAY CURRENTLY HOL03
VELOCITIES DUE TO EQU!VALENCING OF P WITH UP,

PuT A LOWER BOuND OP zERO ON THE SIE

SICTPAMAXl (SIE(IJ)~O,)

60 GET THE cELL GAMMA-I

ROTMP,RO(IJ)
ETMPsS:ET
::~:J:::NC(IJ)

GMIsGMONE

COuPUYE PRESSURE

P(IJ)zGMl*ROTMPfiSIET

SET PREssuRc OF BOTTOM f1C71YIOU8 ROw USING 0AMMA oF CELLS ABOVE
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178
479
lf)a
181
188
183
184
185
!86
187
188
189
190
191
192
193
194
j9s
196
197
198
199
200
201
i?02
?.03
204
ges
206
i?07
208
209
eta
211
212
213
214
215
216
217
Z18
2!9
220
221
222
223
p24
22s
226
227
2a8
229
q30
Z31
232
233
234

c

c
c
c

c
c
c

c
c
c
c
c
c

c

:

c
c
c
c
c
c

c
c
c

c
c
c
c
c
c

c
c
c

c
c
c

30

40

se

60

IP(J,EQ,2) P(IJM)~Gt41*RO(!JM)*81E(IJFll

StT PRE$SURe OF TOP FICTITIOU8 ROM U81NG 6AMHA OF CELL$ BELOH

IP(J.I!Q,JP1) P(IJP)mGMl*RO(IJP]*81E(XJP)

SEC !t ME ARE PROCfi881NG THI! RIGblTMO$T REAL COLUMN

IFtJoNC,XBAR) GO TO 40

VE8,

SC7 PQES8URC 0? RIGHT F:CTITIOU8 COLUMN U81NG GAMMA 0? CELL8
TO THE LE#T

P(IPJ)mGMl*ROC!PJ)*91E(IPJ)

SEE 1? Wt ARE PROCES81NQ THE BOTTOM REAL ROW

lF(J.NI!,2] GO ?0 30

YE8,

SET PRESSURE OF BOTTOM CCLL IN RIGHT P!CT:TIOUS COLUMN USING
GAMMA OF CELL (IBARs2)

IPJMmIJM+NQ
P(IPJMIsGM1*RO(IPJM)*81E(IPJM)
GO TO 40
CONTINUE

NO, sEE IF ME ARE PROCE881NG THE TOP REAL ROwc

IF(JcNE,JPl) GO TO 40

Yt$,

SET PRESSURE OF UPPER CELL IN RIGHT Fictitious COLUMN USING
GAMMA OF CELL (IBAR?JP1)

P(IPJP]8GM1*RO(IPJP)*8XE( IPJP)
CONTINUE
IJmIPJ
IJPs!JP+NQ
IJHrIJM+NQ
CONTINUE

AOD THE IDIP1 VERTEX INTO THE POTENTIAL CNERGY

PoTEaPOTE+Y(IJ)/Rt4tIJ)

AoO THE (IP1,JP2] V~RTEX INTO THE POTENTIAL ENERGY

IF(J,EQ,JP1) POTEsPOTE+Y(IJpl/RM(IJP)
CALL LOOP
CONTINUE
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i
2
3
4

:
7
8

1:
11
12
;:

15
lb
17
18
19
20

:;
83
aa
*S
:;

~e
29
50
31
32

;:
Ss
36
37
38
39
40
al
42
43
44
45
46
47

SUBROUTINE CONTORTILoGOITtTLE?NwT)

ROUTINE FOR DOING CONTOuR PLOTS IN YAQuI

ILOG IS @ IF LINEAR CONTOUR INCRISMENTS ARF TO BE USED
ILOG IS 1 FOR LOGARITHMIC CONTOUR INCREMENTS
ITITLE 1$ THE HOLLERITH TITLE 70 BE USEO ON THE PLOT
NwT 1$ THE NO, OF COMPUTER WORDS IN THE TITLE

THE QUANTITY TO 8E PLOTTEO IS FOUNO IN CQ

ORIGINALLY WRITTEN BY A.A,AMSDEN?LASL 7=3
MOOIFIEO AND DOCUMENTED BY J.L.NORTONcLASL T-3~1975

-*w-w QEGIN COMOECK PARAM 9***-
CCIMMON/PCOM/N8CPlc tTABptITABxpo 17ABYp~IpPB8 NpltNP2cNLcp l#NLcp28
I N&CP3#NLCp4~IFLM8Z

● -w,- END CIJMDECK PARAM 9-.0.
=--*- BEGIN COMDECK Y9TORt .WWW9
o---- BEGIN COMDECK YA6DIM w9wwm
DIMENSION X(t),XPARtl)/R(l)lYPAR(lltY( l)tMPAR( l) cU(\)lUG(t)rDELSM(

1 l)tV(ll #vG(l)ORO(ll~SIE(l )rMp(;) ~RMp(l)cRC8Q(ll~E( l)8ETIL(l)tRVOL
2 (n, M(llpRv( l)cVP(l)tP(l)8pL( llrUp(l) sUTIL(l)~UL(l)~CQC lI?VTIL(l)
s /VL(l)tRO~(l)OAVXSV(l]OAVYSV( l) JOLSROI( l) ~OLSROQ(l)cCAPGAM( lIJTUQ
u (llsSIG( l)cTU$(l)~GRRoR( l)tGRR02( !)o GRRop(l)~TU9vEC( l)#MTILfll~
S CONC(l) ~CTSMP(l)~ANcU(il~ ANCV(llcGRSV(l)t6ZsvCl)/xl 3K(l)~x24KCl)t
6 Y\3K(l) oYi?QKCl) CXR13K(i)~ XR24K(l) ~DK1.8M(l)tARtA(ll

w---- ENO coMOgCK YAQDIM 9WW9=
● -w.. BEGIN COMOECK YAQSC ● wamw
LOGICAL R6STRT~FILM~pApEROTURB
REAL LAM,Mu
COMMON/VSCl/AASC(N8CPll
coMMoN/Y8cl/AA8c(Q6e0)
COMMONIY$C2/bA{l),ANC,AO~ AOFAC~AOM~BO~COLAMU~CYL#OR~ DTtDTC~DTTAC~

1 DTO(lO) #DTOC(lO) ~DTo2tDTo8* OTpOS~DTVtDzc~Ml@?EpS/~IpxLt FIpxRc
2 FIPYBcFIPYT,FIXL?FlxR~FIy9JFIYTC FREZxR~GR~GRoVELOGZ~GZp~ Ic18AR#
S fDTO, IJ, IJM,IJP,IMltIPXLs IPXR~IPYBt lPYT~IP$t IP?~ISC2~ ISC3~1TV~
u iUNFj Xii? iXKf IYBftY7tJ8J6AR

COMMONtY8C?/JCtN,JplSJPtCJPa, JUNFtJUN?02CKXttLAH~LpBt MUCNAME(81O
1 NcYC,NLC,NPS,NPT,NQ,NQI,NQIB, NQI~, N8C, NUMITt ZORIG,0M,0MCYL,PXCONV
2 #PxL#PxR#.PYB,PYcoNvoPYT#RoT8Rc2RoN#REzs1E#REzY0#RIBAR#RIBJBw
3 FRCZYT,FREZVll,R014FR, T, THIR0,NcL$T,TOUT, TWPIN
COHMON/YSCit/TUQI,TUSItNCfJo TNEGCTNECSV~TU8VSTUR00PTOPtPR17EtPBOTMC
1 XLNGtNILNGtlP3cTUPOTtTD08AVtTKt TItTUQENGc~Plt8AVltQLEVEL~TQt i8Ts
2 VV,XCONV,xL#xReY0eYCONVtVT~PTPOLDtQT8Vt DTLA8TtFIYBOe 1YBOvYCNVLD~
3 XCNVLOtFIxROtFIXLOt IxROtIXLO, ISVw,J8Vw~QMN,QMx~wMAx~JNMt 72~7LIM#
u ROMFXRfROMFYTg#OMFYSoJDUMPtTWTHRO$7CtOTRjTMA8$?DTVSAVtDTC8AV) IDTV

.

.
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48
49
50
51
52
53
54
55
56
37
58
59
60
61

::
64
65
66
67
68
69
70
71
72
7s

;;

;!

;:
80
81
82
03
84
8!5
86
87
88
89
90
91
92
93
94
95
96
97
98

1;:
!01
102
103
10u

c

*
*

*
*
*

*
fi

*

c
c
c
c

c
c
c
c

S lJDTV~IDTCCJDTC,CIRC.TJ$PPOTl!,UNOMCVMOM, TMAXOTGMXC ITMoJTM,ITG,JTG
6 ,TMAS8V~WMAXGFCRMINEF~TSTRTD
co!fnou/Ysc2/zz
COMMON/Y8CU/ITAB(ITABp)
COt+MON/YSC4/ITAB(lO@Ol
COMMON/YSCS/RESTRT,FILM~pApER, IPDtJFD
● WO-W END COMDCCK YAQ8C --*99
----- BEGIN COMDECK YA9CQ 9,*W9
EQLJIVALENCEtAAfjcf l)lXrXPAR) I(AA8C(2)CRtYP4R)/tAASC(31 JY/MpARlt(
1 AASC(~),U) s(AASC(5) pV),(AASC(6) tRO)/(AA8C(7)tDELSMtRCSQt MP)8(AASC
1 f8)#E8ETILc AREA#xR13K)#
a (AAsc(i5)osIc)# tAA$c(16)lPHe, DKL8M/RMP),(AA8c(9
3 >cRvOLl #(AAsC( lO)sMCRMCvp) ,(AASC( ll),p~PL~Ep~up) ~(AASC( 12)~UTILp
u ULoPMXrPU) ~(AASC(13)tVTILf VLtPMYcPV), (AASC(lU)tQ,CQt ROL)C(AA9C(17
5 )~CAPGAMOUGl C(AASC(18)~TUQ) s(AA9Ct 1910SIG)~(AASC(2B)~ TUS)t(AA8C(
6 21),GRROR), (AA3C(22)?GRROZ) ~(AA3C(?3?pDL8ROI/Y13K)c(AASC(2U) ~GZ8V
7 ), (AAsc(?51#DLsRofJrvG) ?(AAsc(126) tGRsv)# (AAsc(27) lGRRop#TuQvEc#
8 YZUK)c(AA8C(28), MTIL)C(AA8C(29) ~CONC)c (AASC(30) tCTEMP?xR2UK) ?[
9 AASC(31] tANCU], (AA!iC(32)l ANCV), (AASC(33) fAVX8V~X13Kl ,tAA8C(3Q),
1 AvYsv,xi?4K3
REAJ M,MP,MPAR,MTIL
VQIWV. END cOMDEcK YAQEQ -----
.mmwm END COMDCcK YSTORE -W,,*
● -p.. BEGIN cof4D&cK ASTORE .9**,
cQMMON/A$Tc/AT(l@@),FT(100)
OIMENSION Ixl(l), xY1(l), IX2(1),IY2( l), XCO(j)cYCO( l)cCON(l)
EQUIVALENCtfAT, IXl), (AT(2) ~IX2)~(AT(3) ~IYl)P(A7(4)?IY21 ?(AT(S)tXCO
1 )t(AT(9) #Yco), (rTocoN)
----- END COMDECK ASToRE W,p,m
-.-,- BEGIN COMDECK PCALL 9WW09
COMMON/PCALLC/XCONVPcYCONVP, YUP,YLB
----- END cOMDEcK PCALL 90,00
OIMENSION BCDC2),IT1TLE(1)
DIMENSION ILABCL(26) IIPLBL(26)
DATA ILA8EL/lHA,lHBllHCclHD~ lHErlHF/lHG/lHHtlHItiHJt lHKtiHLtlHMc

I lHN, lHO,lHP, lHQ,lHRelH8glHT, lHU8tHV~lHW, lHXplHYvlH21
DATA :PLBL117, 18, 19N20V21D22~E34 24~2S83s03U!39p36~37p38~390 f10p41t

1 5at51#52vs3D5u#5sP56#571
OATA DCOIIH I

FIND THE MINIMUM ANO MAXIMUM (QMN AND 9MX) OF THE QUANTITY
TO BE PLOTTED

RMN@i,E30
QMXS=QMN
CAL& 8TART
00 Z@ Js2,JP1
DO 10 101II8AR
QMNwAMIN1(CQ(IJ),QMN)
QMXSAMAX1(CO(IJ),QMX)

10 IJaIJ+NQ
cALL LOOP

20 CONTINUE

8CT THE CONTUUR INCREMENT THE BA81C ALGORITHM 19 BA81!0 ON
TM! 0E81RE TO HAVE THt CONTOU# INCREMENT AN INTEGRAL POHCR
OF TWO AND THE CONTOUR$ THtM8CLVC8 INTEGRAL MULTIPLE!3 OF

.
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105 THIS POWER OF TWO, YHC8E FACTS JN8URC THAT TWO PLOTS
106 : VCRV NCARLY THE SAMc WILL HAVE EXAcTLY THC SAME CONTOUR
107 c VALUES, FIRST MAKt AN IN!TIAL GUESS FOR THE CONTOUR
108 INCREMENT (OQ) SO THAT THERQ ARE AT LEAST T#N CONTOURS,
109 :
110 OQ@(QMX=QMN)/10,
111 c
112 IF THE INCRCMENT 18 ZERO OR Nf!OATIVE~OYPA$S THI! PLOT
113 !
114 IP(DQ,LE.0,) RETURN
$1s c
116 c FIND A POWER OF TWO JUST L~$S THAN DQ BUT AT LEAST 2**s33
117 c (WHICH IS ABOUT 10**@!O)
114 c
llQ TE8T92,**(-32)
120 S0 CONTINUE
121 IF(TEST,GE,DQ) GO TO 40
122 TEST@2,*TE8T
123 GO TO 30
jzu us CONTINUE
125 c
126 c SET THE CONTOUR INCREMENT TO IY
127 c
128 DQ=,S*TEST
1Z9 c
130 NOW DETERMINE THE CONTOUR VALUES, K WILL 81! THE FINAL NO,
151 : Of CONTOURS, THE FIRST CONTOUR IS ?tiE NEARII$T INTEGRAL
132 c HIJ&TIPLE Of OQ LESS THAN 13MN,
13s c
134 50 CDNTXNUE
$ 5s ITE8TmQMNlD0
136 IF(ITEST.LT,O) lTEsT?IICSTol
137 CON(l)=FLOA~( ITEST)*DQ
138 00 60 KD2#2?
139 IF(CPNtK~l),GT.QMX) GO To 70
lfJO IF(K.EQ.27} Go To 60
141 CON(K)=CON(K-l]+DQ
j42 ~ 60 CONTINUE
143
144 c TOO MANY CONTOUR8, GO INCREAsE OQ AND TRY AGAIN,
14s c
146 GO TO 8$
147 70 CONTINUE
148 K*K=l
t49 c
::; c IF THERE ARC MORE THAN P8 CONTOIJRS, INCREA$E DQ ANO GO CALCULATE

THE CONTOURS AGAIN,
15Z ;
1ss 1F(K,LE,20) GO TO 90
15U 80 CONTINUE
155 DQm2.*OQ
156 GO TO !50
157 90 CONTINUE
158 c
159 c ADVANCE THE FILM TO THE NEXT FRAME
160 c
161 CALL ADv(l)
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162
163
164
165
$66
167
166
169
170
!71
172
173
174
17s
176
177
178
179
180
181
182
183
;84
18S
186
187
188
189
190
191
192
i93
194
195
196
197
198
199
Zea
201
2t12
20s
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218

c
c SET THE HEIGHT 0? THE FIR8T LXNE OF THE CONTOUR LABELS
c

cALL LINCNT(6)

: LIST THE CONTOUR8 ON THE pLOT
c

DO 100 KKs1.K
HRITE(IFD,2SO) ILAl$CL(KK)~CON(KK)

100 CONTINUE

c
c
c

[
c

c
c
c
c
c
c

c
c
c
c

c
c
c
c

c
c
c

:
c
c
c
c
c
c
c

WRITC(IFO0269) QMNIQMX

LABEL THE TYPE Of PLOT

CALL LINCNT(581
WRITE(!FD1270) (ITIT&C(I)~ IslcNMT)
WRITECIF0,?9B] JNM,NAME,T,NCYC

PuT CONTOUR INFORMATION OUT TO CYCLE SUMMARY

IPDX86
WRITE{ IPDX,280) (IT17LE(I) /IcllNWT)
WRITE(IPOX,300) Q14N,QMX,CON( l),CON(K_l) ,OQ

LOoP To 00 THE ACTUAL PLOT

CALL START PULLS IN ROWS 1?2,AND S AND LEAVES IJ POINTING AT
ROM i!

CALL START
DO 240 Js2,JEAR

CALL LOOP AT THIS POINT SHIFTS THE ROW6 IN SCM UP ONE SO THAT
IJ POINTS AT ROW J+l INSTEAD OF ROW J

CALL LOOP
DO 230 I~loIMl
IPJ=IJ+NQ
IPJMsIJM+NQ

NpO SIGNIFIES THAT XcO AND YCO HAVE NOT BEEN COMPUTED FOR THIS
I AND J

NmO

LOOP OVER ALL OF THE CONTOUR VALUES

DO 220 KKal,K

SET FLAGS,

CONSIDER THE FOUR CELLS (I~J)tt I+l,J), (I,J+l)o ANO (I+l~J+j)
AND LET THEM BE OENOTED CELLS 182~3,AN0 U/RESPECTIVELYO
THENcKN IS ZERO IF THE QUANTITY TO BE PLOTTED IN CELL N
ISGREATER THAN THE CURRENT CONTOUR VALUEI ANO 1 IF
THE QUANTITY TO BE PLOTTED 18 LESS THAN OR EQUAL 70
THE CURRENT CON70UR VALUE,
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I
I

I

.

.

219
220
221
222
223
224
225
226
227
228
2.29
230
231
232
233
234
235
;;;

238
::;

241
::;

244
245
246
247
248
249
a50
2s1
2s2
253
254
2ss
256
257
Z58
2s9
264
261
?62
263
264
26!$
266
267
268
269
270
271
272
273
Z74
275

NOTE THAT WHAT 1$ 8EING CON8JDERED 18 THE QUADRILATERAL FORMED BY
cONNECTING THE CENTERS OF THE POUR CELLS IN THE ORDER
1=2-4=3.1, LET THIS BE KNOWN AS THE CURRENT CONTOUR AREA,

K4m@
IF(CQ(IJM),LE,~ON(KK)) KiPi
IF(CQ(IPJM) .LE.CON(KK)) K2el
IF(CQ(IJ),~E,CON(kK)l K3al
IF(C12( IPJ),LE,CON(KK)) K4*1

IF ALL THE FLAGS ARE 1 OR 0, THEN THE CURRENT CONTOUR 18 EITHER
GREATER THAN OR LESS THAN OR EQUAL TO THE PLOT QUANTITIES
AT ALL POUR CORNER8 OF THE CURRENT CONTOUR AREA, THU8C1HE
CuRRENT CONTOUR DOE8 NOT CROSS THE CURRENT CONTOUR AREA,
GO ON TO THE NEXT CONTOUR,

IF(Kl*K2*KSPKU,NE,0,0R,Kl+K2+KS+KU,EQ,0) GO TO 220

CALCULATE THE CENTERS OF CFLLS lt2~3~AN0 4 (THE VERTICES of THE
CURRENT CONTOUR AREA) IF THIS HA(I NOT ALREADY BEEN DONE,

IF(N.GT,O) GO TO 130
IJBwIJM
IJA*IJ
DO 120 JJ=ltZ
DO 110 11=~,2
IPJBmIJf3+NQ
IPJAaIJA+NQ
NmNtl
XCO(N)S,25*(X( IPJB)+X(IPJA)+X( IJA)+X(IJB))
YCO(N)s,25*[Y( IPJ8)+Y(IPJA)+Y( IJA)+Y(IJB))
IJA*IPJA

110 IJBsIPJB
IJBalJ

120 IJAsIJP
130 CONTINUE

: OETERMINE WHICH 81DE9 OF THE CURRENY CONTOuR AREA THE CURRENT
c CONTOUR CRfJS9E8,
c LL COUNTS HOW MANY SIDES THAT HAVE BEEN FOUND TO BE CR088ED
c

LLmO

: SEE IF THE LEFT SIDE 18 CROSSEO
c

IFtKl+K3.NC,l) 00 TO 140
c
c YES, ICl AtdD IC2 ARE THE VERTEX NUMBER8 Of THE CURRENT CONTOUR

AREA T14AT BOUND THE 81DE CR08SE0, IJ1 AND IJ2 ARC THC INOICE8
; OF THE MESH CELLS CONTAINING THE6E VERTICC8,
c

IC181
ICi?@3
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276 IJlw IJt4
a77 IJ2m IJ
278 c
279 c GO SET UP PLOT COORDINATES FOR THIS CROSSING
280 c
281 GO TO i70
282 c
283 c SEE IF THE BOTTOM 19 CROSSED BY THE CONTOUR
284 c
2ss 140 IF(K1+K2,NE,1) GO TO 1S0
286 c
207 c YES
288 c
289 IC1=l
290 IC282
291 IJl?IJ~
292 IJ2nIPJM
293 GO TO 170
294
295 ; SEE IF RIGHT IS CROSSED
~96
g9? 150 1F(K2+KU.NE,lI GO TO 160
298 Iclm2
299 IC2r4
300 IJ1=IPJM
301 IJ281PJ
302 GO TO 170
303
S04 ; SEE IF TOP IS CROSSED
30S c
306 160 W:+K4,NE,1) Go TO 220
307
3E18 Ic28a
309 IJlmIJ
310 IJ2mIPJ
311 c
312 c INcREMENT 7HE NO. oF s:DEs cR03sED
313 c
314 170 LLuLL+l
Sls c
316 c CONTOUR LIES BETWEEN CQ(IJ1) ANO CQ(IJ?], CALCULATE HOW FAR
317 c ALONG THE LINE CONNECTING VERTICE$ IC\ AND IC2 THE
518 c INTER8?CTION SHOULD ACTUALLY LIE,
319 c
320
321 c
322
S23 :
324
325 :
326
327
328 c
529 c
330 c
331 c
332

XXm(CON(KK)-CQ(IJl))/(CO( 1J21=CQ(1J1))

IX1(LL) AND IYICLL) ARE THE RASTER COORDINATES OF THE POINT OF
INTERSECTION OF THC CONTOUR AND THE CONTOUR AREA sIDE
FOR INTERSECTION LL

Ixl(LL)@IxL+txc0fIci)+xx*(xc0(Ic2)=xc0( IC1)I-XLI*XCONV
IYt(LL)sfIyO+(YCOCIct)tXX*(YCO( Ic2)sYco(Ic1))-YLe)hYcoNv

IF FOR SOME REASON THE INTERSECTION POINT LIES OUTSIDg Of THE
PLOTT!NG RECTANGLC,IGNORE THE INTERSECTION

IF(IYl(LL),GT,IYO,OR,lYi(LL) ,LTOIYT) 00 TO 210 .

.
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33s IF(Ixi(LLl,LT, IxL,OR,(IXi(LLl ,GT,IxR)) 00 TO 210
534
339 : IF ONLY ONE INTER8~cTION HA8 8E?N LOcATED,QO BAcK AND LOOK
336 c FOR ANOTHER
337 c
338 IP(LL,GE,2) GO TO 200
359 180 CONTINUl!
3U0
34! : IF lCtmi?,RIGHT SIDE WAS INTERSECTED LAST, GO BACK ANO QZT
34Z c THE TOP SIOE, If ICl=3cTOP sIDI! WAS INTERSECTED LAST,
343 c ALL sIOE8 HAvK BEEN CHECKEO, GO ON TO NEXT CONTouR~
344 c
15 GO TO C190C160,220)lICl
)6 c
17 ICIS1, EITHER LEFT OR BoTTOM WAS LAST INT~RS!!CTEO, IF 130TTOM
18 : (IC2m?)/ GO IJACK ANO CHECK THE RIQHT, IF LEFT (IC2~3)~
19 c GO BACK AND CHECK THE BOTTOM,
iO c
11 190 CONTINUE
la 1F(1Ci?aEQ,2) 00 TO $S0
i3 GO TO 140
i4 280 C3NTINU!!

35s c
356 Two 91DES HAVE BEEN cRO!)$EDo CONNECT THE POINTS OF
357 : INTERSECTION.
358 c
359 CALL DRV(IXl, IYl,IX2~1Y2)
360 c
361 c PLOT THE LABEL ON THE FIRST INTERSECTION POINT
362 c
363 tALL PLT(IX\, IY;,IPLBL(KK))
364 210 CONTINUE
36S c
566 c START ON A NEu INTERSECTION PAIR IF BOTTOM WAS LAST SIOE
367 c CHECKEO, OTH!IRWISII,THERC ARE NOT TWO PoSSIBLE INTER!3ECTSONS
368 c LEPT SO WE ARE DONE,
369 c
370 LL80
371 1F(IJ2,EQ.lPJM) GO TO 180
372 220 CONTINUE
373 IJMsIPJM
374 IJ=IPJ
375 230 IJP*IJP+NO
376 24fl CONTINUE
377 c
378 c DRAW THE PLOT FRAME ANO LABEL IT
379 c
380 CALL TICBOX
381 RETURN
3B2 c
383 250 FOR14AT(100XAl,2XlPE10,3)
384 i?60 FORMAT(98X3HQMN,2XlPEl13,3i98X3HQMXp2XE10, 3)
385 .?70 FORMAT(lt4 08A10]
386 28a FORMAT(1H ,16HCONTOUI? PLOT OF ,6A10)
387 290 FORMAT(!H ,4XA10,8A10e 3X2HTa,lPf!li!,9, 1X6HCYCLE6,15)
388 300 FORMAT(5H MIN=1PE12,5D5H MAXsl!12,S,3H L=E12,S~3H HaE12,5,/lH ,16X
389 1 4H DQ=E12,S)
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:
3
4
5
6
7

:
10

;:

ii
15
16
17
18

::
21
22
23
24
25
26
27
28
29
30
31
32
33
3fJ
35
36

:;
39
40

:;
43
44
45
46
47
48
49

c
c
c
c
c
●

●

*

c

c

*

:

:
c

c
c
c

c

SUBROUTINE DEFINE

ROUTINE TO INITIALIZE PROBLCM INPUT VARIABLE8

WRITTEN By J,LmNoRTON,LASL Ts3,1974

-m-a- BEGXN COMDCCK PARAM 99-99
COMMON/PCOMINSCPl, ~TABP,ITABXP, ITABYPc IPF8$NPl?NP2~NLCPl pNLCP2g

1 NLCP3,NLtPUr IFLMSZ
----- END cOMogcK PARAM 9*aw-
w--om BEGIN COMDECK YAQSC -----
LOGICAL RESTRT,PILMoPAPERtTURE
REAL LAMtMU
CQMMONIYSCIIAASC(NSCPII
COMMON/YSCl/AASC(9600)
COMMON/YSC2/AAti),ANC,AOv AOFAC~AOMOBO~COLAMU,CYL~ DRnDTuDTC,DTFACt
1 DTO(lO) tDTOC(10),0T02tOT08F DTPOSrDTV~OZtCMlOtEPStPIPXLt FIPXRO
2 F!PYBcFIPYT~ FIXL~FIxROFIyBS FIYTcFREZXR~GRtGRDvEL#GZJ GzprXr18AR~
3 IOTO, IJ, IJM,IJP,IM1,IPXL, IPXR, IPY8, XPYTC1p111P2~19c2c Isc311Tv1
4 IUNF; IXLc IX~CIYil~I yTCJ~J~AR

COMMON/YSCa/JCEN,JP1,JP2eJPUOJUNF~ JUNFOZtKXIsLAH/Lp8tWtNAMEt8) v
1 NCYC,NLCoNP!4, NPT,NQlNQI?NQIB~ NQ12?N8C1NUM:TC ZORIG1OM,OMCYL1 PXCONV
2 ,PXL,PXR,PYB,PYCONV,PYT~RDT, REZRON@~EZSIE,REZYO,RIBARDRIBJBl
3 FRCZYT~FREZYB,ROMFR,TsTHIRD, NCLSToTOUT,TUFIN
COMMON/YSC2/TUQIcTUSIINCQ~ TNEGcTNEOSVpTU9VSTllRB?PTOP?PRITEtPBOTM,
1 ILNG~NILNO~TP30TUPDTsTDQ$AVs TKt TIcTUQENGOEPltSAVl~QLEVCL~ TO~18T~
2 VV#XCONVDXLp XROYBeYCONVOYT~PTPOLD, 0TSV#DTLA$TtFIY8091YBO~YCNVLD!
3 xCNVLDrFIXRo?PIXLOc IXRO~ IXLOt ISVw~JSVwIQHN8QNxOwMAx?JNM4 T2~TLIM~
4 RoMFXRpRoMFYT~ROMFYBpJDUMP~ TWTHRO~tE,DTR# TMASS,DTVSAV~ DTCSAV.IOTV
5 lJDTVIIDTCcJOTC,CIRCcTIStPOTE, UMOM~VMOM,TMAX/fGMXtITM~JTM~ ITG,JTQ
6 ,TNASSV~Wt4AXEF,RMINEF,TSTRTD
COHMONIYSC21ZZ
cot!MoN/Ysc4/ITAB(ITABP)
COMMON/YSC4/ITAB(1000)
CO14MON/YSC5/RESTRT,FILM,PAPER, JPOcIFD
wwwww END COMOECK YAQSC WWmao
MU AND LAM ARE THE VISCOSITY COEFFICIENTS

MUmOp
LAMW,6

OM IS THE PHASE TWO ITERATION RELAXATION PARAMETER OMEGA

OMW1.

EP8 IS THE PRESSURE ITERATION CONVERGENCE CRITERION

l!PSIJI,E=5

.

.
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50
51
52
53
5U
55
!46
57
58
99
60
61
62
63
64
65
66
67
68
69

;:
72
73
74
75
76
77
70
79

:!
82
83
04
8S
86
87
88
89
$0
91
92
93
94
95
96
97
98

&

102
;03
104
10s
106

c
c
c

c
c
c
c

:
c
c

c

;
c

c
c

:

c
c
c

c

:
c

c
c
c

c
c
c

c
c
c

:

c

~

c

c
c
c

GR IS THE RAOIAL COMPONENT OF THE BOOY FORCE PtLT BY THE ENTIRE
PROBLEM

GR80.

62 18 THE AXIAL COMPoNtNT O? THE BODY FORCE FELT 6Y THE FNTZRE
PROBLEM (USUALLY GRAVITY IN THE -2 DIRECTION)

GZm*960,

FREZXR IS THE RATIO O? zONl! OR-8 AS ONC MOVE8 AWAY
THE REGION OF CONSTANT ZONING TONARD THE RIGHT

FREZXRel,

FREzYT IS THE RATIO OF ZONE DZm8 AS ONI! MOVES AWAY
THE REGION OF CONSIANT ZONING ToWARD THE TOP BOUNDARY

FROM
BOUNDARY

FROM

FREZYTU1,

FREZYB IS THE RATIO Of ZONE DZ-8 AS ONE MOVES AwAY FROM
THE REGION OF CONSTANT 20NING TOWARD THE 80TTOM BOUNDARY

FREZYBOi.

Yll !8 THE ACTUAL BOTTOM OF THE GRIO

YS8S,

REZYO 18 THl! CtNTeR 07 THE RE8$ON OF UNXFORM ZONING, EITHER YE OR
REZY6 MAY BE SPECIFIED,

REzVBdd,

REZRON 18 THE INITIAL DENSITY OF THE AMBIENT ATMOSPHERE AT ZmREZYO

REZRONs,001

REZSIE IS THE SPECIFIC INTERNAL ENERGY OF THE fMBxENT ATM08pHERE

REZSIEV2.E19

IBAR IS THc NUMBER Of REAL ZONES IN THE RAoIAL DIRECTION

IBAR80

JBAR !S THE NUMSER Of REAL 20NES IN TH~ AX:AL DIRECTION

JBAR@@

IUNF 13 THE NUMBER OF UNIFORM ZONES IN THE RADIAL DIRECTIoN

lUNFSO

JUNP IS THE NUMBER OF UNIFORM ZONES IN THE AXIAL DIRECTION

JuNF@d
.

.
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!07
108
109
110
111
112
113
114
115
:::

118
119
::;

122
123
124
125
126
127
128
iz9
130
131
132
133
1s4
135
136
137
138
139
i40
141
$42
143
144
14s
1U6
147
11J8
149
190
1s1
152
153
!54
159
156
1!!7
158
159
$60
lbl
16#
163

c
c
c
c

c
c
c

c
c
c

c

;
c

:
c
c
c

c
c
c

c
c
c

c
c
c
c
c

:
c
c
c

:

:
c
c
c
c
c
c
c
c

JcEN IS THE J VALUE ABOVE AND 8ELOW WHICH THERE ARE AN EQUAL
NUMBER OF UNIFORM ZONES

JcEN80

DR IS THE UNIFORM RAOIAL MESH SPAcING

DRwO.

02 Ig THE UNIFORM AXIAL tl~9H SPACING

DZ~O,

CYL IS THE GEOMETRY INDICATOR, CYLml, FOR CYLINDRICAL GEDMETRY
afl, FOR PLANE (SLAB) GEOMETRY

CYLS1,

GRDV(!L IS THE REZONE INDICATOR, GRDVELaO, FOR EULERIAN
81, FOR ~AGRANGIAN
s2, FOR ALE

GROVELm2,

ANC 1$ THE NOOE COUP&ER CONSTANT

ANC@005

AOFAC IS A PACTOa USEO IN CALCULATING THE COURANT TIMESTEP

A0FACV,2

AO,AOb!,AND BO ARE REZONE cOEFFICIENTS WHICH DCTC!RM!NE THE TYPE OF
DI?PERENCING USED IN CALCULATING THE FLUXING TERMS, Am APPLIES
TO THE MOMENTUM EQNtAOM TO THE MASS AND ENERGY EQNS~ANO
80 TO ALL THREE, SOME EXAMPLg8 OF THEIR SIGNIFICANCE ARE

A%afl,DBO*O,~ CCNTERED OIFFERENCING
AOml,,B@ml?e~ FULL DONOR CELL
A0@0,,BoP2,# INTERPOLATED DONOR CELL,

NOTE THAT THE EQN8 ARE UNSTAOLl! IN THE F!R8Y CASE,

AO@, 1
A@MmI,
W?ma.

Kxj IS A PARAMETER GOVERNING
KXI@l ALLOWS MU AND

vISC081TY
KXIQ$ ALLOWS MU AND

vISCOSITY

THE TR~ATMtNT OF Vt9G081TY,
LAM TO 6E TREATEO AS NUMCRICAL
60EFF:CICN78
LAM TO BE TREATEO AS TRUE PHYSICAL
COEFFICIENTS

.

.

KXIS-1 CAU(IC9 TO COO~ TO CALCULATE ITS OWN NUMERICAL
V18C081TY COE?FIC?ENTS 8A8E0 ONLY UPON THE
RESTRICTION THAT THE RATIO OF THE MU AND LAM
COMPUTEO INTl!RNALLY BY THE COOE 18 EQUAL TO
THC RATIO OF THE MU AND LAN Rl!AO IN

.

.
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“

.

164
165
166
167
160
169
170
171
172
173
$74
175
p;

170
179
180
181
182
163
18U
185
184
187
188
189
y:

192
193
!94
19s
196
197
198
199
200
sOl
202
203
204
205
206
2@7
206
209
210
211
212
213
214
Z15
?tb
217
218
219
220

c
c
c
c

c
c
c
c

:
c

c
c
t

c
c
c

c
c
c

c

:

:
c
c

c
c
c
c

c
c
c

c
c
c

c
c

Kx18-1

CZP IS THE BODY FORCE FELT BY THg PARTICLES, IT IS NoT NCcEssARIL~
EQUAL TO GZ,

GZPW9989,

ZORIO IS
AWAY

zoRIGm6,

7 18 THE

Tw3,

THE NO, OF FIREBALL RADII TO HOLO THE OUTER BOUNOARY
FROM THE FIREBALL

PROBLEM !3TAR7 TIMI?

DT 13 THE INITIAL TIME$Tgp

oT$,liiet

NCL$T !S THE cYcLE NO, AT WHICH TO HALT THE RUN

NCLST999999

TWFIN 18 THE REAL TIME AT WHICH TO TERMINATE THE RUN

TWFINI110E30

DTO AND DTOC ARE OUTPUT FREQUENCY CONTROL ARRAYS, IF T.LEtDToCtl)c
EDITS AND PLOT5 OCCUR EVERY DTO(l) PROBLEM SECONDSO IF
DToC(I-l ),LT.T.LE,DTOC(I)~ TH~N OUTPUT OCCURS EvERY OTfJ(I)
PROBLEM SECONDS, A MAXIMUM OF iO OTO,DTOC PAIR8 MAY BE
SPECIFIED, -

DTO(1)81.
DTOC(1)S1,E30
DO 10 11=2010
oTo(II)eO,

10 DTOC(II)SO.

NCQ IS THE CYCLE ON WHICH TUR8ULCNCE IS
LESS THAN O,THERfl 18 NO TURBULENCE,

NCQS-1

TO BE SEEDEO, IF NCQ IS

IF TURB IS ,FALSE,,THE TURBULENCE 1S RURRENTLY OFF

TURBS,FALSEO

QLEVELs TUQI,TUSI,AND TQ ARE ALL TURBULENCE QUANTITIES

QLEvE1.P,02
TUQlqO,
TUS1=O,
TQsO,

A pARTICLE CAN BE MOVED NO M(IRE THAN
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!1 c
‘2 c
!3 c
!4
!s c
!6 c
!7 c
!8 c
IQ,.
;0 c
il c
ii! c
Is
}4 c
L5 c
}6 c
\7 c
18
19
la :
11 c
12
Is
14

8QRT(2,]*wMAxcF*S9RT(a,*81QMA*DT) DuE TO THI! TURBULENT
DIFFU$ION CFFIECT DUR~NG ANY ONE CYCLE

WMAXEFU2.

ANY PARTICLE WITH XJ,LE,RMINGF W:LL NOT BE SUBJECT
TO TUR8ULCNT DI?FU810N

RMINEFQS6,

TSTRTD IS THE TIME AT WHICH TO START TURBIJLENT DIFFUSION

TSTRTDW1O

1ST IS THE NUMBER OP PARTICLES TO FOLLOW AS A PUNCTXON OF TIME,
IF IST,LT,O,NO PARTICLES WILL BE FOLLOWED,

ISTPDl

JDUMP 19 THl! FREQUENCY OF DUHP CYCLES

JDuMPe999999
RETURN
END

:
3
4
5
b
7
8
9

10
11

K
14
1s
16
17
18

;:
21
22
23
24
2s
26

SUBROUTINE DMP(FwA,LWAt IFILE)
c
c ROUTINE TO DUMP SCM FROM FWA TO LWA WITH THE OUTPUT OIRECTEO
c TO LOGICAL UNIT IFILE
c
c WRITTEN BY J,L.NORTON,LASL 1-S,197S
c

INTEGER fWA,GETIT
DIMENsION IDUMP(U)

c
c cHECK FOR ERRORS
c

IP(?’WA,LE,LWA) GO TO 10
c

YES, PRINT MESSAGC AND QUIT,
:

WRITE(IFILE,100) FWAOLWA
RETURN

10 CONTINUE
c
c ALL O.K, PRINT DUMP HEADER,
c

WRITE(IFILE,ltOl FWAJLWA
c
c XFW IS THE ADORESS OF THg FIRST WORD TO BE PRINTEO ON THE
c CuRRENT LINE

.

.
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27 c ILW 19 THE ADDRESS oF THE NORD CuRRENTLY BEINO PROCESSED
28 c
29 IFWqFWA
30 ILWaFWA
31 c
32 c IC~W IS THE CONTENTS OF THE WORD WHOSE ADDRESS IS ILW
33 c
34 ICLWMGETIT(ILW]
3s c
36 c IDUMP CONTAINS THl? WORDS TO BE PRINTED ON THE CURRENT LINE
37 c [A MAXIMUM OF FOUR),
38 c ISUB IS THE NO, OF THE LAST LOcATION OF IDUMP THAT WA$ FILLED,
39 c
40 ISU!3B1
41 IDUMP(i)=ICLW
42 20 CONTINUE
43 c
44 c ExAMINE THE NEXT WORD
45 c
46 ILW81LW+1
47 c
48 SEE 1? WI? ARE DONtl
49 :
Sa IF(ILW,LE,LWA) GO TO 30
51 c
52 c YES, FLuSH IDUMP IF NECESSARY ANO QUIT,
53 c
54 IP(ISU8,LE,01 RETURN

WRITE(IFILE~120] IFW?(IDUMP( I)?IC1?ISUB)
:: RETuRN

30 CONTINUE
:: c
S9 c NO, $AVg THE cON~ENT9 op 7HE N~XTeTO-THE,LA8T WoRO AND
60 GO GET THE cONTENT8 OF TttE cURRENT WORO,
61 :

ICNLWqIC~H
:; ICLwQGETIT(ILWI
64 c
6S c SEE IF THE LAST WORD AND THE NEXT*TO-THE=LAST WORD ARE THE SAME
66 c
67 IFCICLM.NE.ICNLWI GO TO 80
68 c
69 c Ym, WE WILL GO INTO REPETITION 140DE, FIR57 FLUSH IDUMP
70 IF NECt18SARY,
71 !
7Z ISUBaISUB-1
73 IF(ISuBOLE,O) GO To 40
74 WRITE(IPILE,120j IFW~(IDVMP( I)?I@lFISUB)
75 ISUBmiI
76 40 CONTINUE
77 c
76 IFW :S NOW THE ADDRE83 OF THE FIRST WORD OP THE REPETITION GROUP
79 :
80 IFWDILW-1
81 c
82 c SCAN FORWARD UNTIL THE END OF THE REPETITION GROUP 1$ LOCATED
83 c
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84
85
86
87
88
89
90
91
92
9s
94
95
96
97
98

1::
101
102
i03
104
i0s
106
107
108
109
110
111
112
113
114
ils
116
117
118
119
120
121
122
la~
::;

126
1?7
128
129
130
131
132
138
134
1s5
156
137
138
139

50
c
c
c
c

60
c
c
c

7a
c

;

c
c
c

80
c
c
c
c

c
c
c

90
c
c
c

c
100

IFWP=IFW+2
DO 50 IBIFWPtLWA
IcLW=GETITtI)
IF(ICLW,NCOICNLW) GO TO 60
CONTINUE

ALL THE REST OF THE REQUESTED DUMP REGION LIl?S WITHIN THE
REPETITION GROUP

ILW8LWA
GO TO 70
CONTINUE

ILW IS THE AOORESS op THE LAST WORD IN THE REpfiT1710N fJRouP

ILWaI-1
CONTINUE

WRITE OUT THE REPETITION GROUP

WRITE(IFI~E~130) IfwtILWcICNLw

GO BACK AND CONTINUE PROCESSING UNLGSS WE ARE DONE

ILW?ILw+l
IF(ILw,GT,LwA) RETURN
IFWSILW
ISUB81
IDUMP(l)=ICLw
GO TO 20
CONTINUE

LAST AND NEXT=TO-THE-LAST WORD ARE DIFFERENT, SEE IF THE IDUMP
BUFFER !S FULL,

IF(ISUB,LT.U) GO TO 90

YtS, FLUSH IT,

wRITE(IFILE,120) IFwl(lDuMP( I)c1slr4)
I?WRILW
ISUBmO
CONTINUE

AOD THE CuRR&NT WORO TO THE IDUMP BUfFCR AND CONTINUE

IsUBSISUB+l
IDUMPtISUB)sICLw
GO TO 20

FORMAT(IH g50ttCRl?OR IN OMP ARGUMENTSO DMP BYPASSED, FWA AND LNA I
1 4HARE ,21101

110-FORMAT(1H1,17HI)UMP OF SCM FROM ,06pfIH TO f061//)
120 ?ORMATtlH ,06/5X402$)
130 ~C13tlAT(lH 006,6H THRU .0b~;3H ALL CONTA!N ?020)

.

.

.

.
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SUBROUTINE OMPPK(NsPACK)

ROUTINE TO DUMP EXCHANGE PACKAGE

WRITTEN BY LARRY RUD81NSKI AND JERRY MCLENOEZ~LASL c-u
MODIFIED TO CORRECTLY PICK UP C(AO) ● CtA7) BY J,L,NORTONsLASL TD3

DIMcNsION PACK(l),PARCEL(II)
DIMENSION 18AVEC8)
DIMEN$ION NPC(8>,NACt8),N8C(8) ONxCt8)
OIMENSION IAA(9), IA1(8),IA3(21
INTEGER PACK,PARCEL
INTEGER PACK1
INTEGER GETIT,SHIP7,AND
DATA NPC/\HP,3HRAS,3HPLL3,3HPSD, 3HRAL,3HFLL,3HNEA,3HEEA/
DATA NAC12UA0, 2HAl,2HA2, 2HA3,2HAUe 2HAS,ZHA6P2HA71
DATA NBC13HBPA,2HB1,2H82, SHB3, zHBU,2HBs,2H06,2HB7/
DATA NXCleHX0,2HXl,2HX2,2HX3,2~X4, 2HX5,2HX6,2HX71
DATA IAt/5HC(A0),5HC(Ai),5HC[A2) ~5HC(A3) C5Hc(A4)t3HC(A5)# 5Hc(A6)t

\ SHC(A7)/
DATA IA3/7H OUT 0F06H RANGEI
IF(N.EQoO) N-6

PRINT CAU8E OF ABORT

IARG08HIFT(PACK(4),=361
CALL MODE(IARG,N)

GET THE FIELD LENGTH

IAA(9)si3HIFT(PACK(S),-36)

IF FIELD LENGTH IS GARBAGED,SET TO MAXIMUM

IF(IAA(9),GTo 1500T7B) IAA(9)s150077B

PICK UP AND PRINT REGISTERSIETC,

00 30 1=1,8

PICK UP B REGISTER 1=1

NBSAND(PACK( I),777777B)

PICK UP A REGISTER I-t

NAwANO(SHIFT(PACK( I)~m18) ?777777S)

GET C(AN)

117(NAOGE.IAA(9)I Go To 10
ISAVE(I)SGETiT(NA)

10 CONTINUE
c
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I

5s
S6
57
se
S’9
60
61
62
6S
64
65
66
67
68
69
70

%
73

;:
76
77

;:
80
81
82
83
84
8S
86
87
88
89
90
91
92
93

;:
96
97
98
99

100

c PICK UP DATA IN THE TOP OF EXCHANGE PACKAGE WORD8
c

NPa$HIFT(PAcKtI)#936)
●

; PICK UP X REGISTER 1s1 AND PREPARc TO PRINT IT IN U PIECEI?I
c

Ks4
DO 20 Jml,u
PARCIEL(K)QAND(8HIFT(PACK(J+8) ,-(J-1)*15),77777B)
KmK=l

20 CONTINUe
IAA(I)@NA
WRITE[N,7B) NPC(I),NP,NAC(I),NA,NBC(I) 8NBl NXC(IltPARCEL( l)~PARCEL(

1 2)~pARCELt3) rPARCCL(4)~pACK( I+5)sPACK(I+8)
S0 CONTINUE

: PRINT C(AN)
c

DO 60 I~lt8
c
c CHECK FOR A REGISTER OUT OF RANGI?
c

IF(IAA( I),GE,IAA(9)) GO TO 50
PACK1=18AVE(II
K-4
DO 40 Jml,fJ
PARCEL(K)@AND(8HIFT(PACKl~-(J= l)*iS)~77777B)
KsKal

40 CONTINUE
WRIT@(N,80) IAl(I)cPARCEL( 1)~PARcCL(2) tpARcEL(318pARcELt4) tpAcK1 c
1 PACKI
GO TO 60

c
c A REGISTER IS OUT OF RANGE
c

50 wRITE(Nt90) NAC(I)? IA3(1)CIA3(2)
60 CONTINUE

WRITEtNo100)
RCTuRN

c
7@ FORMAT(1H ,A4,2X,08,2X, At?,2X,06,2Xo A3@2X~06,7XPA2~2X,0S,2X, 05, 2X,

1 05,2X,05,E25. 13,8X,A10)
80 FORMAT(U5X,A5;3( lXc05?lX) ?lX~050E25, 13p8XgA10)
90 FORMAT(47X, AZ,1X,A7DA61

100 FORMAT(1H ,//)
ENI)

.

v*9-w...w...w*90vwm*q"-.w...q.,.qq....9*9q*.m*w-..-.qv.*w-wg...".*w.""" . . . . . . . . . . . . . . . . . . .

SUBROUTINE DVMM(VMAX, IVM,JVM,DRMIN,DZMIN, DRMAX~OZMAX)
; c
3 c ROUTINE TO CALCULATE MAXIMUM VELOCItY AND MAXIMUM AND MINIMUM
4 c ZONE SIZE8

.

.
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5
6
7
8

1:
11
12
13
14
15
16
17
16
19
20
21
i?i?
23
24
2s

%
28
29
30
3!
32
33
34
35

:!
38
39
Ue
41
4a
43
44
45
46
47
48
49

z;
92
53
54
59
56

;:
59
60
61

c
c

●

☛

☛

*
●

c

c

ORIGINALLY WRITTEN BY A,A,4MsDEN,LA9L T-3
MDDJFI(ID 4N0 DQcuMl!NTED BY J,LmNQRTON,LbSL t-3, i975

w=,,- BEGIN COMOECK pARAM .---9
COMMONIPCOMINSCP1, XTABP* ITABXP* ITABYp~IPFB, Npl?NP2C NLCpl~NLCp2~

t NLcP3#NLcP401FLt49z
-.-w, ENo coMDfcK PARAM ,Ve-w
wwwww BEGIN COMDECK YSTOR!? -0--9
--m-w BEQIN COMDECK YADDItIl ● YWW9
OIMENSION X( l),XPAR( i)lR(l)tYPAR(l)P Y(l) ~MPAR(l )tU(l),UG( l)~DE~SM(

1 l), V(l), VG(l)cRO(l)tSI@(ll tMPCl)tRMp( l)tRCSQ(l)tE(l) tETIL(l)IRVoL
I? (l) sM(l),RM( l),VP(lI,P(l),PL( l),UP(l ),UTIL( l)CUL(l),CQ( l),VTIL(l)
3 ,VL(l),ROL( 1~, AVXSV(l)tAVYSV( llr DLSROI( l)cDLSROQ( lloCApGAM( l)cTUQ
fI (l)tSIG( l)tTUS(l)cGRROR( l)? GRROZCl )~QRRQp(l)~TUQvEC (l)tMTIL(l)r
5 cONC(l),cTEMP( l),ANCU(l) tANCV(i)pGR9V(l)/GZ$Vtlj rx13Ktl)cx2uK(llt
6 Y13K(1) IY24K(1),xR13K(11 ?XR2UK( l)tDKLSM(l)0A@rA( 1)

wwwnw EN() COMDECK YAODIM W*.W-
.-w-a BEGIN COMOECK YAQ!4C 9*--9
LOGIcAL RESTRT,FXLtltPAPER~ TURi!l
REAL LAM,MU
coMPloN/Yscl/AAsc(N8cPl)
COMMON/Y8Cl/AASC(9600)
COMMON/Y8C2/AA[i),ANC#AOfi ARFAC, AOM!Bfl~COLAMUe CYL?DR~DT~DTC, DTFACO

1 DTO(lO) ~DTOC(lO) tQTo2~D7Q00 DTPOSODTVOQZOEMlO~tps~FTpxL#FIpxR~
2 FIpYB~FIPyTtPIxi.~FIXR?FIYB~FIYTJ FREZXR,GRC GROVELPGZ~l?ZPj IcIBAR~
3 IOTO~IJ~IJM81JPo IMltIPXL~ IPXR, IPYBFIPYT81Plt IP~~ISC2, I$C311TV,
4 IUNF~IXL, IXR$IYf3, 1YT,J,JBAR

COMMON/YSC2/JCEN,JPltJP2c JP4tJUNFcJUNFOatKXItLAM/LpB, MU.oNAf’K(8)t
1 NCYC~NLCI NPSINPT, NQ?NQIINQllll NtJ12tN3CtNUMITf 20RIG~OM,0NCYL? PXCONV
2 ,pXLVPXRPPYBPPYCONV~PYTPROT~PEZl?ON~Rl?Z8IE?REZY0t RIBARjRIBJBl
3 FREZyT~FREZYBcROMPR~T, THTRD, NCL8TcTOUT,TWFIN
coMMQN/y$c~/TuQI,TuSI,NCQ, TNEG,TNEGSV, TUsV, TuR6,P?OP,PRITE,PBOTM,

I ILNG/NILNOCTP3,TUPOT~TDQSAV~ TK, TI~TUQENGIEPIJSAVIJQLEVELI TQ?IST?
2 VV~xCoNV, xLtxR,YO~YCONV, yT~PTPOLDvDTSV,OTLASTPFIYBO~ IY80~YCNVLD~
3 XCNVLDpFIXRO,FIXLOt IxRO,IXLOt ISVw~J8VW~QMN?QMx,NMAXt JNM, T2,TLIM,
4 ROMFXR*ROMFYT,ROMFYB~JOUMP@ TWTHRD~TEtDTRc TMA88,DTVSAV, DTCSAV,IDTV
S ,JOTV?lOTC, JDTC,CIRC~TlS~POTE,UMOM,VMOM~TMAX,TGMX. ITM,JTM~ITG,JTG
6 ~?MASSV~WMAXl!fIRMINEF? TSTRTD
COMMONIY8C21ZZ
COMMON/Y8C4iITAB(ITABP)
COMMON/YSc4/ITAB(tOOO)
COMMON/YSC5/RESTRT~FILM~PAPtR, IPD.IPD
m-.., END cOMDECK YAQSC w-w-w
.~m=m BEGIN COMDEcK YAQEQ wqwm-
CQUIVALENCE(AASC( l)IX~XPAR) 8(AA8C(21CRSYPAR) cCAASc(3) tY,MpAR)c(

1 AASC(U) ~U)t(AASC(S) ~V)p(AA$C (6)?RO10CAASC(7)~OELSM~RCSQg MP)~(AA8C
1 (8)~Ec?TIL~ARCA~XR13K)C
2 (AA$c(lS),$JE), (AASC(16),PM0, 0KL8M,RMP], (AASC(9
3 )oRVOL)c(AASCtlO)sM~RMtV~) ~CAA8Ct ll)~p~PLtEpOUp) t(AASCC 12)~UTIL8
4 uL,PMx,Pu), (AAsc(13) ovTILrvL,PMYtPv) o(AAsc( 14],cl# cQ#RoL)#(AAsc (17
9 lcCAPGAM?UG) c(AASC(18)~7UQ) ~(AASC(t9)pSIG) ~(AASC(20) pTUS)c(AASC[
6 i?l)oGRROR) J(AA8C(22)~GRR0Z) l(AASCC23) 8DLSROI~Y13K) ?(AASC(24) ,G28V
7 )#(AA8c(2511DLsRoQlvG) ftAAsc(26) #QR9v), cAAsG(27) #GRRoP,TumvEc,
8 Y24Kj~(AA8C(28),MTIL)t (AA9C(i!9) FCONC)o (AASC(SO] tCTEMP,XR24Kj ,(
9 AAsc(31) lANCUl?(AASC(3i!)~ ANCV)8(AASC(33) ~AVxSVtx13K) s(AA8C(34)I
1 AVY8V,X~iJK)
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62 REAL M, MP, MPAR, MTIL
63 * ----- END COMOECK YAQEQ W,*--
6a * .. . . . END COMDECK Y9TORE W**-O
6S DR(Z)MIN(MAX) 1$ THE MINIMUM (MAXIMUM) OF THE MAGNITUOE8 OF
66 : CELL SIDE8 IN THE R (Z) COORDINATE OIRECTION
67 c
68 DRMIN=l,E+20
69 ozMIN81,E+20
70 DRMAXwO,
71 Dz14AX80,
72 c
73 c VMAX IS THE MAXIMUM GRID VELOCITY MAGNITUOE ALONG EITHER
74 c COORDINATE AXIS
75 c
76 Vt4AXs0,

IvMsO
;; JVMmO
79 CALL START
80

: LOOP OVER ALL REAL ZONES
:; c
83 00 30 Js28JP1
84 00 20 I=l~IBAR
8S IPJ-IJ+NQ
86 IPJPaIJP+NQ
87 VMAXPaAMAXl (VMAX,ABS(U(IJ) )?ABS(V(IJI))
88 IF(VMAXP.EQ,VMAX) GO TO 10
89 IVMSI
90 JVM#J
9i vMAXqIVMAXP
92 iO CONTINUE
93 c
94 c DETERMINE THE FOUR VERTICES OF CCLL (I~J)
9s c
96 c (XI?Y1) IS VERTEX CI+itJ) (VERTEX 1)
97 c (Xi!,Y21 IS VERTGX (I+lIJ+l) (VERTEX Z)
98 c (X3~Y3) IS VER7EX (ItJ+l) (VERTEX 3)

c (X4,YU) 1$ VERTEX (I~J) (VERTEx 41
& c
101 xisx(IPJ)
10? X2SX(IPJP)
!03 X39X(IJP)
104 xumx(IJ)
105 YIPY(IPJI
106 Y2sY(IPJP)
107 Y3RY(IJP)
108 YusY(IJ)
$09 c
110 c DcTERMINE THE $QUARE OF THE LENGTH OF EACH SIDE
111 c
112 X(Y)NM IS THE SQuARl? OF THZ LENGTH OF THE SIDE BOUNDEO 8Y
113 : VERYICE$ N AND M

I

.

.

114 c
115 xt4mcxl-x4)**g+(Y19Y4)**2
\t6 XZ3q(X2-X$)**2j[YaOY3)**2
!17 Y21w(X2-Xll**2+(Y2=Yl)**a
118 Y3UW(X3-X4)**2+[Y3WY4]**2

.

.
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il’9
120
121
122
123
124
125
126
127
128
129
130
131

. 132

DRnINm4MINl (DRMrN#xlu9x2s)
DRMAXqAMAXl (DRMAX,XlU,X23)
ozMIN?AMINl(ozMIN#Yal#Y34)
DzMAX~AMAX$ (DZMAX,Y21,Y$4)
IJsIPJ

20 IJPsXPJP
CALL LOOP

30 CONTINUE
DRMINmSQRT(DRMIN)
0~MAxs8QRT(ORMAX)
D2MINPSQRT(OZM?N)
DzMAxaSQRT(DzMAX)
RETURN
ENO

. ,q-wmwwwwww,w,”ww . . . . . . . . . . . . . . . ..”” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~ . . ..”g...”..q”.

FUNCTION l!RF(Z)
c
c ROUTINE 70 cALCIJLATE THE 9TANDARD ERROR FUNcTIoN
c

STANDARD LIBRARY SUBPROGRAM = LOS ALAMOS SCIENTIFIC LABORATORY
i DOCUMENTED 8Y J,L,NORTONcLA8L TO~3t1972
c

OIMENSION P(7,2),Q(6?2)
DIMENSION A(14)~B(12)
EWIVALENCE(AtP) ~(f3CQ)
xaAB$(Z)

: 1? ARGUMENT IS ZERO,ERF IS ZERO
c

ERFsO,
IV(X,EQoO,) RETURN
DATA (A(I)eIml,10)/1,12837916709$5~ ,34197505S9i854V

1 ,862Q06@lU55206E-l, ,lZ382@23Z747Z3E-10 ,l19862u2418302E~2P
i! ,765373@26@7825EwU, ,25365U82058342E*5?w,99999707603738,
3 *l,U73l79483Z8@5pWl,@573u496@l59u,=,4~0788392lS875p
(J -, I@684197950781,=, j2656031836273E-it=, !149393366616E=8/

DATA (B(I)~Isl,\2]/-,S6$599$642776?. ,51?i?058305Q17Z7E-10
1 -,3061303S688519f-2g*, 468S6639020338E.Ut, 15601995561434Em40
2 -,6Z14355b499287E-6~2,6%153U999U799~ Z,99Z95567S$3!38,
3 l,9b8458U58288U, ,79~5079SZ7606Ut ,189S702(&05i3370
U ,2239b88Z835053E-1/

: IF ARGUMENT IS GREATER THAN 5,5f ERF IS UNITY
c

10 ERFssIGNC1.,Z)
c
c USE RATIONAI. APPROXIMATION TO COMPUTE ERF
c

1F(X,GE,5,5) RETURN
Jo1
IF(X,GT01,5) J=2
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40 c
41 c
42 c
43 c
44 c
4s
Q6
47
U8
49

FJaJsl
DuX**(E~J)
uaD*x

TWO StPARATE RATIONAL APPROXIMATIONS ARE U8ED0 BOTH HAVE BEEN
DERIVED USING A PROGRAM BASED ON IIAEHLY=S SECOND DIRECT
METHOD DEScRIBED IN JOURNAL OF THE ACM8VOL,i0?N0,3

ERFR(D*EXP(-X*X)*(P(1,JI+U*(P(2, J)+U*(P(3~ J)+U*(P(4?J)+U*(P(SI J)+U
1 *(P(6rJ)+U*PC7tJ)))l)))/( l,+U*(9( l~Jl+U*(Q(2tJ)+U* (Q(3pJ)+U*(Q(U1
2 JI+U*CQ(5?J)+U*Q(6,J) )))) ))+FJ)*SIGN(i,tZ)
RETURN
END

:
c
c
c
c
*

●

*
*

●

*

c

SUBROUTINE PILMCO

ROUTINE TO UPDATE GRID LIMITS AND PARTICLE QUANTITIE8

ORIGINALLY WRITTEN SY A,A,AMsDEN,LA8L Tw3
MOOIFIEO AND Documented BY J,L,NORTON~LASL T=30197U

~-.=. BEGIN COMDIIcK PARAM ,Oww,

COMt40N/PCOM/N8CPl~ITABP,ITABXP~ ITABYP? IPFB~Nplr Np2~NLCpl vNLcp2v
1 NLcP3,NLCP4,1FLMS2

● -*w- IEND cOMDECK PARAM -q,-,
--.-w BEGIN COMDEcK Y8TORE W*wTa
---w- BEGIN COMDECK YAQDIM -V-rim
DIM&NSION X(\), XpAR(l),R( l),YPAR(l], Y{ ij,MPAR( l),U(i),UG( l)oOELSM(

1 l)cV(l) ~VG(l),ROt l)CSIE(l) ~Mp(llcRMP[ l)oRCSQ(l)~E(l )IETIL(\ltRvoL
2 (i),M(l) ~RN(l)~VP( l)rp(l)rpL( llrUP(i),UTIL( ll~UL(l)~CQ( l)rVTIL(l)
3 ,VL(l),ROL( l), AVXSV(l),AVYSV( i),OLSR(lI[ l),DL$ROQ( l),CAPGAM( l),TUQ
4 (l) ?SIG(l) cTUS(l)~GRROR( l) ~GRl?Oz( lljGRROP( l)~TUQVEC( l)~MTIL(l)l
5 COMC(ll ~CTEMP(l)jANCU(l) 8ANCV(i) ~GRSV(l)~GZSV(l) ~x13K(l)Jx24K(l)~
6 Y13KCl) rY24K(l),XR13K(ll IXR2UK(1)I DKLSM(1)IAREA( 1)

w-w-w ENO cOMDECK YAQDIM mwwew

----w BEGIN COHDECK YAOSC Wmawm
LOGICAL RESTRT,FILM~PAPER~ TURB
REAL LAt4,Mu
CONMON/YSCl/AASC(NSCPl)
COMMON/YSCl/AA9C(960B)
COMMON/YSC2/AA(l),ANC8A0g A@FAC,A@M,BOOCOLAM.l~CYL,DR~ DT#OTCvOTFAC~

1 DTO($O) lDTOC(lO) IOT02COT08~ 0TPOS~DTV8D2tEM108EP$~FIPXL~ FIPxRI
2 FIPYB~FIPYTcFIXLtFIXRcFIYBC FIYT~FRE2XRCGRCGRovELr GZ8 GZprI~IBARt
3 IDTOp IJo IJMCIJPtIM;cIPXLC IpXRr IPYBr IPYTtIPlCIp2t ISC2C18C3SITV0
4 IUNFt IXLIIXR, IYB,IYToJ,JBAR

COMMON/YSC2/JCEN,JP1rJPi!O JPUt JUNFtJUNP02t KXIILAPIrLPB0 MU~NAME(8)I
I NCYc,NLc, NPS, NPT,NQ,NQI,NQIB, NQ12, NSC, NUMIT#ZORIC,OM, 0MCYLP PXCONV
2 ,PXL,PXR,PYB,PYcONV~PYTIRDTl REzRON,REZ81E,REZY0, RIBAR,RIBJB,
3 FREZYT?FREZYBSROMFR4 TCTHIRD0 NCLST,TOIJT,TWFIN
COf4HON/YSC2/TUQI~TUSI/NCQ, TNEGITNEGSV?TUSVS TURB?PTOP? PRITEIPBOTM?

i ILNQcNILNG, TP3tTuPOT~TDQs~v, ?KrTI~TUQENGcEPII sAvi?QLEvEL? TQoISTO
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38
S9
40
41
42
43
44 c
45
46
47 ●

U4 ●

49
50
S1
Sz
53
54
55
9b
57
se
59
60
61
6? *
b3
64 :
b5 c
b6
b7
68
69
70
71
72
73
74
75

;!
78 c

c
;: c
81 c
82
83 c

c
:: c
86
87 c
88 c
89 c
90
91 c
92 c
93 c
94 c

a vV~XCoNVv KL~XR~VO,YCONV, VT#PTPOLDVDTSV~ DTLASTfFIYfAo~ IYf30?YCNVLDC
3 XCNVLD,FIXRO?FtFLO$ lXRO~ IXLO, lSVHSJSVMOQMN~QUXfWMAX~ JNM~T2~TLlM,
4 RoMFXR~ROMFYT~ROMFVB.JDUUP, TWTHRDP TE,DTR,T MAS8PDTVSAV, DTCSAV,IDTV
5 ,JOTVCIOTC~ JDTC,CIRCITIS~ POTEIUMOM~VHOM~ YMAXIYGMX? ITM7JYM*IYG,JTG
6 ,TMASSV,WMAXEF,RMINEF,TSTRTO
COMM~N4YSC2/ZZ
COMMON\Y9CfJ/ITAB(JYABP)
COMMON/YSCU/ITAB(lk30V)
COMMdNlYSC5/RE8TRT,FILM,PAPER, IPO,IfD
. . ..- END cOMDECK YAQ8C 9**-*
--w-- 8EGIN COMDECK YAQEQ -q-Q-

EQUIVALENCE(AASC( l),X,XPAR) ,(AASC(2)lR,VPAR) p(AASC(31 ,Y~MpAR), (
1 AASC(4),u), (AASC(S),V), (AASC(6) ,RO), [AASC(7),DEL$M,RCSQ, MP),(AASC
1 (8)~lE~ETILt AREAtXR13KlO
2 (AASC(15),811?) p(AA8c(16]8PM0, DKL6McRMPl, (AA8C(Q
3 )~RVOL), tAASC(i0)8MtRM~Vp) ?(AASc( ll)~p~PLc Ep?up)t(AASc( 12)IuTILr
u UL,PMX,PU), (AASC(lSJoVTIL~ VL,PMYIPV) o(AASC( lfI)?QtCO~RDL) ?(AASC(17
5 )~CAPGAMJUG) ~(AASC(i8)lTUQ) ~(AASC( i9)ISIQ)~(AASC(20) ~TUS)s(AASC(
6 2i),GRRORl ~(AASC(22),GRROZ) ,(AASC(23),DLSROI, Y13K),(AASC (24),GzsV
7 )t(AASC(25) CDLSROQ?vG)~ (AASC(2b) tGRSV)r(AA$Ct271 tGRRCWtTu13vfCJ
8 V2UK), (AASC(28) ~MTIL)8(AASC(29) ?CONC)? (AA8C(30) }CTEMP,XR24K) ,(
9 AASC(31) ?ANCU)~(AASC(32) ~ANCVl, (AASC(33)8AVXSVDX 13K), (AASC(3U),
1 AvYsv#xl?4K)
REAL M,MP,MPAR,MTIL
wwwww ENo COMDECK VAQEQ aQ**-
W-UVW END COMDECK Y8TORE ● wu9w
FIND THE GRID LXMITS, MAX~X)sXR,MAX(Y)=YT,MIN(X) mXL=O,,MIN(Y)aYB,

)(L80,0
vBml,E+2e
)(RmYym-YB
CALL SYART
DO 20 Js20JPt?
DO 10 IQ1,IP1
XREAMAXi(XR~X(IJ))
Y6wAM:Nl(YB~Y(IJ))
YYBAMAX1(YTIY(IJ))

10 IJvIJ+NQ
CALL LOOP

20 CONTINUE

VV IS USED IN sCALIN$ VELOCIYY VgCTOR PLOTSO
vv m ,9*MAX(X)/IBAR

VV*O.Q*XR*RIBAR

fIY8 IS THE LOCATION OF MIN{Y) IN RASTER COUNTS

FIY13u9t6,0

XD IS YHC RATIO OF GRID WIDYH TO HEIGHT

XDmXR/(YT=Y13)

ONE WISHES TO MAKE THE PLOTS FILL THC FILM fRAMc AS NEARLY A8
POSSIBLE, AT,MO$T YHE PLOT CAN BE 1022 RASTER POINTS WIOE AND
900 RASTER POINTS TALL CLEAVING ROOM FOR LABELS AT THE BOTTOM
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9s c AND A !6 POINT MARGIN AT THE TOP,) AN IDEAL GRID~ THENtWOULO
96 c HAVE XDs1022/900=1,13556, IF xD.GT,l.i35S6rTHE GRID Is oEFINED
97 c AS WIDER THAN HIGH, IF XD,LE,1,13556,THE GRIO !S OEFINED As
98 c HIGHER THAN WIOE, IN THE FORMER CA6E,THE X COORDINATE RASTER

c BOUNDS ARE SET TO (0,10?2) ANO THE Y COORDINATE RASTER BOUN08
1:; c TO (FIYT8916) WHERE FIYT 1S OETERMINEO SUCH THAT THE X AND Y
101 c SCALE8 ARE THE SAME, IN THE LATTER CASE,THE Y COORDINATE
lfli?! c RASTER BOUNDS ARE SET TO C\6j916) AND THE X COORDINATE RASTER
103 c BOUNDS ARE DETERMINED SUCH THAT’ THE X AND y SCALES ARE EQUAL
lUU c ANO THE LEFT ANO RIGHT MARGINS ARE THE SAME,
105 c
106 IP(XD,LE,1,13556) GO TO 30
ll!17 c
108 c GRID WIOER THAN HIGH, THE X RASTER BOUNDS ARE (FIXLtFIXRl, THE
l@9 c Y RASTER 80UND9 ARE (FIYTcFIYB),
110 c
111 FIXLRO,
112 FIxR81022,
113 F1YT&916,~1022,/XD
114 GO TO 40
115 c
116 c GRID HIGHER THAN WIDE
117 c
118 30 CONTINUE
119 FIXL#AMA$~ (0.@511,W050,*XD)
& FIxRF511.+u513,*xo

FIYT816,
122 40 CONTINUE
123 c
124 c XCONV AND YCONV ARE FACTORS TO cONVERT FROM X AND Y CARTESIAN
12s c cOORDINATES TO RASTER COORDINATES
126 c
127 XCONVO(FIXR-FIXL)/(XR-%L)
128 YCONVw(FIYT-FIYB)/(YTMYS)
129 c
13n c PROVIDE FIXED POINT VALUE8 OF THE RASTER BOUNOS
131 c
132 IXLCPIXL
133 IxRmp:xR
134 IYBxFIYB
135 IYToFIYT
136 c
137 c IF THERE ARE NO PARTICLES,WE ARE 00NE
i38 c
139
140 c
!Ul
142 :
143 c
!44
IU5
146
147
1U6
149
1s0
1s1

IF(NPT,EO,O) RETURN

THERE ARE PARTICLC8, CALCULATE THE CARTE81AN PARTICLE BOUNOS
FROM THE GRIO BOUNOS,

PxL#O,O
PYBmy8
PxRaXR
PYTwYT
FIPY8a91b,0
FIPXLmPtXL
FIPXRmPIXR
FIPYTsfIYT

.

.

.
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. .

152 c

;;:
c
c

15s
lsb
157
;s8 :
159 c
160
161
168
163
164

!. 165

CONVERSION FAcTORS FROM PARTICLE COORDINATES TO RASTER COORDINATES

PXCoNV9(FJPXRaFIPXL)/(pXR-PXL)
PYCONVq(FIPYT-FIPVB)/(PYT-PYB)

PROVIDE FXXIIO POINT RASTER BOUNDS

IPXLmFIPXL
IPXRqFIPXR
IPY6QFIPY8
IPYTEFIPYT
RETURN
ENO

SUBROUTINE CETOMG

ROUTINF TO CALCULATE VORTICITY

ORIGINALLY WRITTEN BY A,A,AM6DENoLASL T-3
MODIFIED 4ND Documented BY J,L,NORTON,LASL T-3~1974

wmwwe BEOIN coMDEcU PARAM .9.*.
COMMON/PCOM/NSCPl,ITABP~ ITABXP, ITABYP81PPB, NP1,NP20 NLCP1,NLCP2,

1 NLCP3,NLCP4,1FLWSZ
● .vw- ENO cO140EcK PARAM 9*WW9
=OSW= 8EGIN COMOECK YSTORE .Wp-”
w--~, BEGIN COMOECK YAQOIM ● **mm
OIMEN$ION XC1), XPAR(l),R( l),YPAR(l) ,v(l), MPAR(l),U( l),UG(l)p OELSM(

1 l),V(t) CVG(t),RO( l),SIECil tMPC\)rRMp( !),RCSQ(l)cEtl )tETIL(i),RVOL
2 (l), M(ll~RM( l),VP(ll?P(l),PL( l) cUP(l)cUTIL( l)tUL(l)~CQ( l)tVTIL(l)
3 ,VL(llcROL( l),AVXSV(l), AVVSV( l),OLSROI( l) OOLSROQ( l)ICAPGAP![ l)?TUCI
u (l), SIGII),TUS( l),GRROR( 1)/GRROZ(l),GRROP(l)~TUQvEC (l)~MTIL(l)#
s cONc(l), CTEMP(l),ANCU([)c ANCV(l),GRSV(l)/GZSV(l)~x13K( i)1x24K(l)~
6 Y13K(1), V24K(1),XR13K(1) ~XR2UK( llsDKLSM(l)sAREA( 1)

•-w~m END cOMDECK YAQOIM WV*W9
----- BEGIN COMDECK YAQSC -w-u-
LOGIC4L RESTRY,FILM,PAPER,TURB
REAL LAM,MU
COMMONIYSC1/AASCtNSCpl)
COt4MON/YSCl/AASC(9600)
COMMONIYSCZIAA( 1),ANCDA9? A@fAC,AOMo BO~COLAMU!CYL*DR, 0TeOTC8DTFAC,

1 0TO(l@),0TOC(10)cOToi?COT08/ OTPOS,DTv~OZ?EMlO?EPS?FIPXL, FIPXR,
2 FIPYBoFIPVT~PIXL,F!XRl FIY@l?lYT?FREZXRO QRCGROVELC GZ0GZP~I116AR,
3 IDTO~IJ~IJM, IJP,IMl?IPXL~ IPXR, IPVB~IPYT?IPll IP2? ISC2~ISC3c ITV8
4 lUNF, IXL, $XR,IVB,IYT,J, JBAR
COMMON/Y$C2/JCENOJP18JP2p Jp4?JUNF’0JUNFo2~ KX1vLAM~ LpB1MutNAME(8)~

1 NCYC, NLC, NPS, NPT,NQ,NOI,NQIB, NQIi?, NSC, NUMIT, ZORIG,OM,OMCYL, PXCONV
2 ,PXL,PXR,PYB,PYCONVtPYT~f?DT,RE2RON,REzSIE, REZY0,R18AR,RXBJB,
3 FREZYTpFRtZYB~ROMFR, T~THIR08 NCLST~TOUT,TMFIN
COHM0NlYSC2/TUQIsTUStsNCQO TNEGOTNEGSV,TUSV, TURB~PTOP,PRITE,PfjOTM,
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37 1 ILNf3, NILNG~TP3tTUPOTtTDQSAv, TKrYI/TUQENGCEpl/SAvlCQLEvEL: TQ#lSTO
38 2 Vv~xCoNV~XL~XR, YB$YcONV~VT,FTPOLDVDTSV,DTLA8T~ FIYBOOIYBO,YCNVLO,
39 3 XCNVLDCrIXRO~FI%LOt IxROc XXLOt13V~tJSVM~QMN/QMxtw~Axc JNMsT2cTLIM8
40 4 ROMFXR~ROMFYT,ROMFYBtJDUMPt TNTHROtTEtOTR,TMASSeDTVSAVvDTC9AVt IOTV
41 5 ,JDTVo IDTCtJDTCtCIRCtT19tPOTE,UMOMt VMOMCTMAXtTGHXs ITMtJTMIITGc JT13
42 6 ,TMASSV,WMAXEF,RMINEF, TSTRTO
43 COHMONIYSC21ZZ
44 c cot4MoN/Ysc4/ITAB(ITABP)
45 COMt40N/Y8C4/ITAB(\900)
46 COMMON/YSC5/RESTRt,FILM,PAPER, IPD,IFD
47 * -=*ww END COMOECU YAQSC Wowmw
48 * ----- BFGIN COMDECR YAQEQ ● w9w-
49 EQUIVALENCE(AASCC 1),X,XPAR) ~(AAsC(2)?RtYPAR)/(AASc(3)f ytMpAR)t(
50 \ AAt3c(u),u), (AASC(5],V), (AASc(6) ,RO), CAASC(7) tDFLSM~RC8f3tMP) t(AASC
51 1 C8)SFtETIL, AREAtXR13K)t
S2 ~ (AASC(15),SIE), (AASC(16),Pt40, DKLSM,RMP),(AASC(9
53 3 )tRVOL) o(AASC( 1010M8RMtVP) O(AASC( ll)~P~PL~Ep~Up) C(AA8c (12)~UTIL~

4 UL,PMX,PU) ~(AASC(lS)tVTILt VLtPMY,Pv) C(AA9C( lU)FQ?CQtRoLl s(AASC(17
:; 5 )~CAPGAMcUG) ?(AASC(18),TUQ) ~(AASC( 19)C81G)~(AASC(?01 tTUS)~(AA3C(

6 21j,GRROR) c(AA8C(t?2),GRROZ) ~(AASC(23) oOLSROI~YlSK)p (AASC(24)tGZSV
:; 7 )? (AASCt25) tDLSROQtVQ)1(AASC (26) 8GRSVlt (AASC(I?7)tGRRopt TU9VECt
58 8 Y24K)?(AASC(28), MTIL), (AASC(29) ?CONC)t (AASC(S@) tCTEMp~xR2aK) /t
59 9 AASC(31) oANCU)$(AAtlC(32) lANCV)? (AASC(33)~AVxSV~ x13Kl~(AAsC(3fJ)~
60 1 AVYSV,X24K)
61 REAL M,MP,MPAR,MTIL
62 * u--w, ENo coMDEcK YAQEQ -*-v-
63 * ● ew- GNO cOMDEcK YSTORf? WQ*W9
6a 10 CALL START
65 WMAX$EM10
66 QMNsl,E30
67 QMXU.QMN
68 DO 3t3 J,2,JP1
69 DO 20 Ix1,16AR
70 IPJ=IJ+NQ
71 IPJPpIJP+NQ
72 IF(J.EQ,2) CQ(IJM)mO:
75 IP(JoEQ,JPl) Ct2(IJP)~0,
7a IF(I,EQ,IBAR) CQ(IPJ)80,
75 XISX(IpJ)

YIPYcXpJ)
;; UlaU(IPJ)
78 VlaVIIPJ)

x2qx(IPJP)
;: Y2aY(IPJP)
81 U28U(IPJP)
82 V28V(IPJp)
83 )(38X(IJP)
84 Y3aY(IJP)
85 u3cufIJP)

v3cv(IJP)
:; XUSX(IJ)
88 YO-Y(IJ)
89 UUUU(IJ)
90 V48V(IJ)
91 Rl=, i25*RVOL( IJ)*(R(IPJ)+R( IPJP]+R( IJP)+R(IJI)
92 CQ(IJ)~Rl*( (Ul+U4)*(X1-X4) +(V1+V4)*(Y1-Y4)+(U2+U11 *(X2-xl)+tV2+vl)
93 1 *(Y2-Y1)+(U3+U2)*(X3=X2)+CV3+V2)* (Y3mY2)+(u4+u3)*(x4-x3)+ (V4+V3)*

.

.

.

.
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I
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,
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1

I

I
I

1

I

I

I

I

I

t

I
1I

I
I

,

I

94
9s
96
97
98

1%
]01
in2
$03
104
105
!06
187
l@8

2 (Y4mY3))
QMNPAMINl (CQ(IJ)~QMN)
QMXmAMAXltCQ( IJ),QMX)
HsAVZWMAX
HMAxsAMAX1 (WMAX,AB$CCQ(IJ) ))
IF(WSAV,NE;MMAX) 19VW81
IF(W!3AV.NE,WMAX) J9Vw~J
IJMsIJ14+NQ
IJSXPJ

20 IJPRIPJP
CALL LOOP

30 CONTINUE
CALL DONE
RETURN
END

9uBROUTINE MODE(IAROSNARG)
c
c ROUTINE TO ANALYZE THE PROGRAM STATUS DESIGNATION

; WRITTEN BY J.L.NORTON*LAS& TO-3,1973
c

DxMENSION ITRoUBt \2),SCAUSE(2,1d)
LOGICAL ITROUB
INTEGER bND,COMP
DATA ICAUSF/9HUNDERFLOW~tH R8NOVER$LQWP1H r\OHSWKFIN!tE~iH #

1 4HSTEP,1H ,lOHBREAKpOINTOIH c1OHPROGRAM RAt3HNGE~l@~SCM DXRECT#
2 6H RANGEtlOHLCM DIRECTt6H RANGEtlOHSCM BLOCK t5HRANGE#
3 \OHLCM BLOCK ,5HRANGl?~10H8CM PARITYplH 8t0H!wCM PARITY*1H ~
ITEST9AND(IARG,COMPC777777B) )

20

I~(ITE8T.NE;O) -RETURN
ITl!STml
DO 10 IJ*lc1?
ITRoUB(IJ)=,FALSE,
IF(ANo(IAf?6t ITEST1.NEmO) ITROUB(IJ)~,TRUEa
ITE8Ts2*ITEST
coNTINUE
DO 2EI lJml,12
IF(;NOT, ITi?OUB(IJ)) CO TO 20
WPITE(NARG,30) ICAU8EC l~IJ)~ICAUSt(2C1J)
::;;:;UE

c
30 FORMATCiH 51HTHE FoLLowING CONDITIoN EX18TED AT THE TIME OF THE ~

1 7HABORT-n2A101
END —
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s c
4 c
5 c
6 c
7 c
8 c
9 *

H
12 *
13 *
14 c
15
16 *
17

*
;: *

:;
22

::
25
26
.27 *
28 *
29
30
31 c
32
33
34
35
36
37
38
39
40

:;
43

;;
46
47
48

:: c
51
52
53 *
!54 *
55
S6

SUBROUTINE MSHMKR

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

ORIGINALLY WRITTEN BY A,A,AM~D~N#LASL T-3
MODIFIED AND 00cuMENTEo BY JBL.NORTON,~ASL T-3,1974

--~** OEGIN COMDECK PARAM D--*D
COMMONIPCOM/NSCPl,ITABP, ITABXP, ITA8YP, IPFB,NPl~NP2c NLcPlINLCP2~

1 NLcP3#NLcPu#IFLMsz
--a., END coMDEcK PARAM SW--w
mw~~w BEGIN cOt4DEcK LCHATM Wqqmw
COMMON/YSC3/UFIRE(IPFB),EFIREC IPF13)1RHOFIR( IPFB),XFIRE( IPFB)
COMMON/YSC3/UFIRE(200)tEFIRE(200) tRHOFIR(200), XFIRE(200)
-UW.W ENo coMDEcK LcMATM mqww,
COMMON/EQNSTiROTMP~ETMP,GMONE, CONCJ
--.-. BEGIN COMDECK YSTORE ----=
-~v-w 8EGIN COMDECK YAQDIM D-*WW
DIMENSION X( l),XPAR( l),R(l),YPAR(l) ,Y(l),MPAR( l),U(l),UG(l)I OELSM(

1 i) rV($)sVG( ll,RO(ll,SIECl )pMP(l) ~RMpti),RCSQ(l)~Et l)~ETIL(l),RVoL
2 (l)rM(l)/RM(lllvP(l)~P(l) ,PL(l)tUP( il,UTILtl),UL(l) rCQtl)cVTIL(i)
3 ,VL(l),ROL( l),AVXSV[l), AVYSV( l) IDLSROI (l), OLSROQ(l)?CAPQAM( l),TUQ
4 (l)~SIG( l)~TUStl)lGRROR( l)rGRROZ( ll?GRROP( l)tTuQVl!C( l)pMTIL(l),
5 CONC(l),CTEMP( lI,ANCU(l)l ANCV(i),GRSV( l)CG2$V(l)~x13K( l)Ix24K(l)s
6 YlSK(l),Y?4K(l),XR13K( l)t XR24K($) tDKL$M(l),AREA(l)
-.-w- END COMDECK YAQDIk4 WWww,
W-W*W BEGIN CQMDEcK YAQSC --w-a
LOGICAL RE8TRT,FILMIPAPER,TURB
REAL LAM,Mu
coMMoNlY8cl/AA8ctN3cPll
COMMON/YSCl/AASC(9680)
COMMONIYSCi?/AA(l),ANCPAO~ AOFAC~~OMOBO~COLAMUvCYLv DR,DT~OTCwDTFAC~

1 DTO(l@) cDTOC(lO) oDTo?tOTo8,DTP09tD7vt oZcEMl@cEPst~IPXLIFIPxR?
2 FIPYBtFIPYTtFIXL,FIXRtFIYBt FIYT~FREZXR?GRI GRDVl!LIGZI GZP~I~IBARl
3 IDTOSIJs IJMcIJP,IMlsIPXLt IpXR,IpY8cIpyT01PltIp2/ISC2t ISC301TVt
4 IUNf?IXL~IXR~ IYB,IYTJJlJ13AR
COMMONIY9CZIJCEN,JP1,JP2, JPu,JuNF,JUNF02,KXI,LAMcLPB, MUrNAME(8),

1 NCYCJNLC8NP9~NPT,NQ~ NQION91Bl N~12cNSCt NUMITcZORIGtOM, 0MCYLt PXCONV
2 ,PXL,PXR,PYB,PYCONV,PYT,RDT, REZRON,REZSIE,REZYGI,RIBAR, RIBJB,
3 FREZYT,FREZYB,ROMFRCT, THIRO, NCLST~TOUT,TWFIN
COMMON/YSC~/TuQI,TU$X,Nc(i, TNEG, TNEQSV, TUSV,TURB,PTOP, PR17C,PBOTM,

1 ILNG~NILN6~ TP3~TuPOTtTDQSAVc TKtTI~TUQENG?EPlS$AVICQLEVELI TQtXST~
2 VV~XCONV?XL, XRCYB,VCONVc YT~PTPOLDIDTSVO OTLAST,FIyBoC IyBO~YCNVLOt
3 XCNVLDS$IXR0,FIXL081XROF IXLO? ISVW1JSVW#QMN~9Mx~WMAXOJNM~12~7L1M~
4 ROMFXRIROMFYT,ROtlFYB?JDUMP~ TWTHRD?TE,DTRI TMASS?DTVSAVC DTCSAV,IDTV
$5 ~JOTV, IDTCcJDTC,CIRC,TIStPOTE,UMOM,VMOM, TMAXPTGMX, ITMtJTMtITG?JTG
6 ,TMASSV, WMAXEF,RMINEF, T8TRTD
CO~nON1YSC21ZZ
COMMON/YSC4/ITAB(ITABP)
COMMON/YSC4/ITAB(1000)
COMMON/YSCS/RESTRT,FILM,PAPER, IPD,IFD
w--w. END COMDECK YAQSC ● row-m
.-w.. BEGIN COMDCCK YAQEQ row-we
EQUIVALENCE(AASC( l),X,XPAR) ~(AASC(2) tR~YPAR)1(AASCC3) JY,MPARI1(

1 AASC(4)tU), CAA$c(S)lV)t (AA8C(6) FRO)? (AASC(7) ~0EL8M~RC8Q?MP) 8(AASC

.

.

.

.
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57
58
59
60
61
62
63
64
6S
66
67
68
69
70
71

;:
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
it12
103
Ino
105
106
107
108
109
lio
111
112
113

*
*

c
c
c

c
c
c
c

;
c

1 (81cE~ETIL8AREA8XR13K)I
2 (AA8C(lS)cSIE) 8tAASC(lb)*PM01 DKLSM1RMp)ICAASC(9
3 ),RvOL)t fAA8c(10)tMsRMtvpl ctAASC( ll)#p~pLtEptup) ttAAsc (12)ouTILt
4 ULtpMxtpU) t(AA8C(131pVTILC VL,Pt4Y1PV) o(AASC(14),QtCQr ROLI, (AASC(17
5 )FCAPGAM?UG)t (AASC(i81pTUQ) ,tAASC( 19) oSlG)J(AASC(20)t TUS)S(AASC(
6 21),GRRoR)/(AAsc(22)#GRRo2) #(AAsc(23) #DLsRoI#y13K)# (AA9C(24)IOZ9V
7 )t(AAsc(2?)#oLsRoQ0vG) cfAAsc(26) #GRsv)# (AAsc(27) lGRRop#7uQvEc#
8 Y24K)t(AASC(28) @MTIL)J(AASC(?9) 0CONC)~(AASC(3@) ?CTEMPCXR24K) 1(
9 AAsct31) ?ANCU)r(AA8C(32) ~ANCV)~(AASC(331~ Avxgv#x 13K1~~AA9c~34)t
1 AVVSVeX2UK)
REAL M,MP,MPARPMTIL
wqww- END cOVDECK YAQEQ DWm-w
-,--- END COMDI?CK YSTORE 9,*WW
DIMcNsION ME614(3,U)
LOGICAL F8FILE
OATA (HESHC11),IImlc12)/l?*O/
DATA IEFL&G/0/
DATA PJLN/0,/

SET UP THE NAMELIST INPUT TABLE

ASSIGN 530 TO IERRT
cALL TABDEF(MESH, 4HF1RE,4C1ERRT)
CALL TABSET(MESH, 4HNRAD,NRA0, 1EFLAGt 0~0,0~0)
CALL TABSEl(MESH,3HNTM,NTH? !EFLAO?019~ 0?0)
CALL TABSET(MESHC6HFBFILE?FBFILEC IEFLAGoOCOCOIOl

INITIALIZE, NQIM IS THE No, OF tiORDs OF MEMORY NEEDED TO sToRE
ONE ROW OF DATA (LESS 1),

NQIMmNQIwl
IFC,NOT,TURB) 00 TO :0
TNEGmO,
TNEGsVEO,

10 CONTINUE

DEFINE THE CELL VERTICES AS THOUGH THE ENTIRE MESH WERE UNIFORM

xx=O.0
yyayB
CALL START
DO 50 J82~JP2
Dg 40 I=l,XP1
x(IJ)8xX
Y(IJ)=yY
R(IJ)MXX*CVL+OMCY(.
U(IJ)@O,
VtIJ)sO,
IF(J.Nfi,2) GO TO 20
Y(IJM)=YY-DZ
X(IJM)8XX
R(IJM)RR(IJ)
U(IJM)*Om
V(IJM)sO,

20 I$(JoNE,JP2) GO TO 30
Y(IJP)QYY+DZ
XIIJP)mXX

.

.
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114
115
116
117
118
119
120
121
122
123
li!4
125
126
127
128
129
130
131
132
135
134
135
136
137
138
139
140
lU1
142
103
144
14s
146
147
148
149
150
1s1
1s2
153
Isu
1s5
156
1s7
158
1s9
160
t61
162
163
164
163
166
167
168
169
170

c
c
c

c
c

:

:

c
c
c
c

c
c
c
c

c
c
c

c
c
c

:
c

c
c
c
c

R(IJP)aR(IJ)
U(IJP)@O,
V(IJP)mO,

30 IJPmIJP+NQ
IJMuIJN+NQ
XXQXX+DR

UW IJsX$+NQ
xx-e,
Yy8yy+Dz
CALL LOOP

S0 CONTINUE
CALL DONE

SEE IF THE ENTIRE MESH ACTUALLY IS UNI?ORM

IF(FRE2XR,EQ,1., AND,FREZYT.EQ, la,ANO,FREZYB,EQa 1,) GO TO 130

NO, DO THE NON-lJNIFORM GENERATION,

CONVERT JCEN TO AN ACTIJAL VERTEX NO, JCEN IS THE J-LINE THAT
GOES THROUGH THE CENTER OF THE UNIfORM REGION,

JCEN=JCEN+2

JTOP AND JBOT ARE THE J=LINES AT THE TOP AND BOTTOM OF THE
UNIFORM REGION

JTOP=JCEN+JUNF02
JBOT*JCEN-JUNF02

TJ IS THE DISTANCE FROM THE CENTER TO THE TOP (OR BOTTOM) OF
THE UNIFORM REGION

TJ*FLOAT(JUNF02)*DZ

LOOP TO SET THE NON-UNIFORM VERTICES

CALL START
00 110 JmZ8JP2
00 100 Ic1,IP1
IMJsIJ-NQ
IF(FREZXR,EQ.1:) GO TO 60

8EE IF WE ARE WITHIN THE UNIFORM X REGION

IF(I.LE,IUNF+l) GO TO 60

NO: GENERATE THE NON-UNIFORM X uSING GEOMETRIC PROORES810N,

X( IJ)8X(IMJ)+FREZXI?*(XC IMJ)-X(IMJ-NO))
R(IJ)sX(lJ)*CYL+O14CYL

60 CONTINUE

JDT IS THE NO, OF J LINES THAT THE CURRENT J IS ABOVE THE TOP
OF THE uNIFORM REGION

JDTsJwJTOP
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171 c
172 c JOB IS THE NO, OF J LINES THAT THE CURRENT J IS BELOW THE BOTTOM
173 c OF THE UNIFORM REGION
174 c
175 JDBoJBOT*J
176 c
177 c SEE IF THE CURRENT J Is BELOW THE UNIFORM REGION
t78 c
179 IF(JD8.GT,O) GO TO 70
180
181 : No, SEE IF IT IS ABOVE THE UNIFORM REGION,
182 c
183 IF(JOT;G7,9) GO TO 80
184 c
18s c NO, J IS IN UNIFORM REGION, $tl IT AS SUCH,
186 c
187 Y(IJ]?REZYO+FLOAT(J=JCEN) *DZ
188 GO TO 90
189 70 CONTINUE
190 c
191 c J IS BELOW THE UNIFORM REGION, CALCULATE ITS POSITION U81NG
192 FORMULA FOR SUM OF GEOMETRIC PROGRESSION, THE FORMULA IS
193 : SuMIsA*(I-Fn*N)/(lMF)
194 c WHERE A IS THE FIRST TERM,N IS THE NO, OF TERMS,AND F IS
195 c THE RATIO OF THE MTH TERM TO THE (M-l)TH TERM, IN THIS CASE
;96 ARDZSFI?EZ, NDJOB, AND FmFREZ, THE POSITION OF J80T IS
197 : AT YsREZYO=TJ, J IS SUM BELOW THIS OR
198 c Y(J)IIREZYO*TJmDZ*PREz#Cl=FREZ**JDB)/( 1-FREZ),
199 c
200 If(fRt2YB,GT,l.] Y(IJ)aI?EZYO=TJ-DZ#FREZYB* (1,-FREZYB**J05)*ROMFYB
Zkll GO TO 90
202 80 CONTINUE
203
2(34 : J IS ABOVE THE UNIFORM REGION, USE GEOMETRIC PROGRESSION SUM TO
209 c
Zet

CALCULATE ITS VALUE ALSO,
c

207 IF(FREZYT,GT,l:) Y(IJ)zREZYW+TJ+OZ*FREZYT*( 1,.FREZYT**JOTI*ROMFYT
208 90 CONTINUE
209
210 : SEE IF J IS 2
211 c
212 IPCJ.NE,2) GO TO 100
213 c
2t4 c YES, SET YB (BOTTOM Y),
215 c
216 YBmY(IJ)
217 c
218 c MAKE THE FICTITIOU@ CELLS AT THE BOTTOM AS THOUGH THERE WERE
219 c ANOTHER REAL ROW OF CELLS
z2a c
221 X(IJM)MX(IJ)
222 IJMFIJM+N(J
223 IJPa:JP+NQ
Z2U 100 IJsJJ+NQ
225 cALL LOOP
226 110 CONTXNUE
227 CALL 00NC
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228
229
l?3@
i?sl
232
233
234
23s
236
237
238
239
2u0
2U1
242
i!us
244
24s
~U6
247
2u8
qu9
25fl
251
252
?53
25a
29s
356
257
258
259
260
261
?62
263
264
Z65
266
267
268
269
?!70
l?li
272
273
274
275
276
t?77
278
279
280
281
282
283
284

c
c
c

E
c

c

;

:

:
c
c

c
c
c

c
c
c

c
c
c

c
c
c
c

c

:
c

c
c
c
c

CALCULATE Y FOR Js1 FICTITIOUS CELLS

CALL 9TART
DO 120 I=l,IP1
Y(IJM)cY( IJ)-(Y(IJP)=Y(IJ] ]*FREzYB
IJ=IJ+NQ
IJMPIJM+NQ
IJP=IJP+NQ

120 CONTINUE
CALL DONE

ME8H IS GENERATEO

i30 CONTINUE

******************************************************************
GENERATE AN INITIAL FIREBALL AND ITS AMBIENT ATMOSPHERE
******************************************************************

FIRST Sl!T UP THE AMBIENT ATMOSPHERE

GI!T GAMMA-1 AT REzYO

ETMP*REZSIE
ROTMP=REZRON
CONCJvO,
CALL AIR

XX IS THE IsOTHERMAL CON8TANT IN THE PRESSURE

XX8GMONE*REZSIE

NoTE THAT A NEGATIVE GRAVITATIONAL FORCE IS ASSUMED HERE

YYm,S*ABS(GZ)

BRING IN THE FIRsT THREE ROWS

CALL START

PROCESS Js\ AND a ROWS, YJc2 IS THE Y COORDINATE OF CENTERL3 OF
CELLS IN THE ROW Jm2

YJC2m,5*(Y(IJP)+Y(IJ))

ROSAV IS THE OENsITY o? THE cELL$ IN ROW Js2 ASSUMING AN
IfJOTHERMAL,IDEAL GA8 ATMOSPHERE

RosAv=REzRoN*ExP(mGz*(REzY09YJc2) /xx)

CALcu~ATE THE DENsITY OF CELLS IN ROW Js1 uSING THE Difference!
FORM FOR HYDROSTATIC EQUILIBRIUM

FNUMS(Y(IJP)=Y(IJ) )*YV
FDENmFNUtl*FREZYB
ROJ1QROSAV*(XX+?NUM)4(XX=H)CN)
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285 c
286 c SET AMBIENT QUANTITIC8 IN ROWE Jal AND 2
287 c
288 DO i&O I@l,IPl
289 RO(IJ]=R08AV
290 Ro(IJM)mROJl
291 E(IJ)aREZSIE
292 SIE(IJ)aREZ81E
293 E(IJM)mREZ81E
294 SIE(IJH)OREZSIE
.?9s IJRIJ+N9
296 140 IJM81JM+NQ
?97
298 ; BRING IN THE NEXT RoW
299 c
sOO CALL LOOP
Sal c
302 c LOOp OVER ALL THE OTHER REAL ROWS, BOOTSTRAP DENSITIES UPWARD
303 c FROM ROW Jw2.
304 c
30s DO 160 Js5,JPI
306 FDENs(Y( IJPIwY(IJ))*YY
307 FNUM?(Y( IJ]-Y(IJM))*YY
308 Ro$AV$ROSAV*(XXmFNUM)/(XX+?OEN)
3@9 DO 150 I=i,IPI
310 RO(IJ)=ROSAV
311 E(IJ)sREZSIE
311? SIECIJ)*REZSIC!
313 150 IJ*IJ+NQ
314 CALL LooP
315 160 CONTINUE
316
317 : SET THE TOP FICTITIOUS ROW
318 c
319 FNUMafNUM*FREZYT
320 FDFN=FDEN*FREZYT
321 RoJP2cRosAv*(xx9FNuM)/(xx+FbEN)
322 00 170 I=l,IP1
323 RO(IJ)nROJP~
32Q E(IJ)8REZ$IE
325 SIE(IJ)mREZSIE
326 170 IJ=IJ+NQ
327 CALL DONE
328 c
329 c THE AMBIENT ATMOSPHERE IS NOW SET, READ IN THE DATA TO GENERATE
330 THE FIREBALL, ISUB IS THE DATA POINT SUBSCRIPT, INTERPOLATION
331 : TABLES ARE READ STARTING WITH ENTRY 2,
332 c
333 ISUBS1
334
3s5 : READ INFORMATION ABOUT THE FINENEss OF THE FIREBALL
336 E INTERPOLATION AND FROM bltl~RE THE FIREBALL INPUT DATA
337 c wILL COME
S38 c
339 IBFILEuS
340 NRAO05
341 NT14~180

“

.
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342
343
344
345
346
347
348
349
3s0
351
3s2
3!53
354
355
356
357
3s8
3s9
360
361
362
363
364
36S
366
367
368
S69
370
371
37P
37s
374
375
376
377
378
379
380
381
382
38s
384
585
S86
387
388
389
39El
391
392
393
394
39?

396
397
398

PBFILI!sOFAL8!!,
CALL NAML8T(MESH,5, 1EFLAG)
IF(IEFLAG,NE,O) CALL UNCLE(f+~6HM8HMKR825C

1 25HFIRE NANELIS7 INPUT I!RROR)

: SEE IF INPUT WILL BE FROM SPECIAL FILE
c

IF(ONOT,FBFILE) GO TO 200
c
c YE8, PRINT A MESSAGE TELLING THE USER 30:
c

00 180 IPXC6CIF0,6
100 wRITE(IPX1540)

IBFXLEa3
c
c PRINT THE DATA TABLE HEAOER
c

DO t90 IPXCIP0,1FD,6
190 WRITE(IPXPS7B)

: LOOP TD READ DATA POINTS
c

200 CONTINUE
IsueDrsuB+l

c
c SEE 1? NEXT REAO WILL OVERFLOW THE TEMPORARY STORAGE
c

IF(ISUB,QT;IPPB) CALL UNcLEC4,6HMSHMKRC r?9~
1 29HTO0 MANY FIREBALL INPUT CARDS)

c
c FIREBALL DATA IS IN SPHERICAL LAGRANG$AN FORM, INpUT 1$
c PREt18URE/RADIAL VELOCI?Y?SPECIFIC INTERNAL ENERGY,AND
c DENSITy,IN CGs uNITS, THE VELOCITY IS OEfINED AT THE GIVEN
c RADIUS. THE SPECIFIC INTERNAL ENERGY AND DENSITY FOR THE
c CELL BETwEEN XFIRE(K=l) ANo xFIRE~K~ Is RCAD IN wITH
c XPIRE(K); THE FIREBALL Is As9u~Eo To =
c CENTERE() AT REZYO, THE PRESSuR(! IS ONLY INFORMATIVE, IT IS
c NOT U811D IN THE CALCULATION BUT RATHER IS RECALCULATED FROM
c THE INPUT ENERGY ANO DENSITY USING THE EQN-OF-STATEO
c

READ(IBFII.E,580) PJLN,UFIRE( ISUB)?EFIRE(ISUB) lRHOFIR( ISUB)#XFIRE(
1 ISUB)

: CHECK FOR EOF ON INPUT, IF SO,CONSIDER ENO OF INPUT,
c

IFCEOf,IBFILE) 230,210
210 CONTINUE

c
c CALCULATE THE PRESSURE FRoM THE EQN-OF=STATE TO BE USED IN THE

PRINTOUT TO COMPARE WITH THE INPUT PRESSURE, A ZERO DENSITY
: INDICATES THAT ALL THE DATA CARDS HAVE BEEN READ, (A BLANK
c CARD TERMINATES THE INPUT,)
c

RoTMPmRHOFIR(ISUB)
IF(ROTMP.EQ.0,) GO TO 230

c
c GO GET GAMMA-1 FROu THE EoS, IF SIE,GE, l.ElOtMETHANE IS
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399
400
401
402
U03
uOu
40s
u06
407
408
409
Ula
411
41i?
413
414
415
416
417
418
419
420
u~l
U22
u23
424
425
426
ul?7
1428
429
Ule
fJ31
U32
433
434
439
436
437
438
439
440
441
442
443
444
445
446
447
448
4A19
4s0
451
452
453
454
455

AssUMED (CONcJ=l,), OTHERWISEtAJR IS USED (CONCJ=O,),
:

ETNpsEFIRE(ISUB)
CONCJnO,
IF(ETMP,GE.1,E1O) CChCJMl,
cALL AIR
PRHOmGMONE*ROTMP~ETMP

c
c PRINT OUT THE INPuT D4TA ANO THE ct)MPARI$ON PRESSUREs FOR
c THI$ OATA POINT
c

00 220 IPx=IPD81FDc6
220 WRITE(IPX,59PJ] uPIRE(ISUB),EFIRiI(ISU8) tRHOFSR( ISUB)JXFIR(!(ISUB)C

1 PJLNoPRHO

; SEE IF RADIuS IS MONOTONIC INCREASING UNLESS FIRST OATA POINT,
c IN THE LATTER CASE,GO ON AN() PROCESS THE NEXT POINT,
c

IP(ISUB,EQ.2) GO TO 200
IF(XFIRE( ISUB).LE,XFIRE( ISUB-1)) CALL UNCLE(4/6HMSHMKR,40,

1 fJ@HINPUT I?AOII ARE NOT MONOTONIC INCREASING)
c

GO BAcK AND PROCEsS THE NEXT POINT
:

GO 70 20@
230 CONTINUE

00 2&0 IPxE6#xFD,6
240 WRITE(lPX~5S6j

GET RID OF THE FIREBALL INPUT DATA FILE IF ONE EXISTS

IF(FBPILE) CALL CLO!41Tt3)

ALL DONE READING INPUT, SET THE DATA POINT COUNT TO THE TRUE No,

ISU8qISUB=l

SET THE QUANTITIES AT THE CCNTER OF’ THE SPHERE, THE ENERGY AND
OEN$ITY ARE SET TO THOSE AT THE FIRsT DATA POINT READ, THE
VELOCITY IS ZERO~OF COURSE,

UFIRE(l)SO.
EFIRE(1)8EFIREC2]
RHOF!R( l)II~HOPIR(2)
XFIRE(l)SO.

LOOP OVER ALL ZONES AND INTERPOLATE THE CELL QUANTITIES

CALL START
00 300 Jmi!.JPl
DO 290 ImlcIBAR

FIND THE VERTICE8 OP THE CELL OF INTEREST

VXLaX(~J)
IPJmIJtNQ
VXRWX(IPJ’
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456
0s?
458 c
U59
460 :
461 c
462
463 c
L164 c
465 c
U66
4b7 c
468 c
Ub9 c
U70
471
u72
473
474
47!s
476
477
478 c
479 c
480 c
U81
U82
483
U84
48s
U8b
487
488
489 c
490 c
491 c
U92
U93
U94
uQS
49b
U97
498
499
$00 :
Sal
$na :
503
Tail
Sas :
506 c
507
508
S09
510 ;
511 c
512 c

VYBCY(IJ)
VYTsY(IJP)

CONC(IJ)FOo INDICATES NOTHING HAS BEEN SET IN THE
ZONE VET

CONC(IJ)aO,

LoOP OVFR ALL 1-D ZONES

DO 280 K~2,1!3UB

SEE IF ZONE COULD NOT POSSIBLY FALL WITHIN THE YAQUI ZONE

RVRTaVXR*VXR+(VYTwRt2Y0)**Z
RVROmVXR*VXR+cVYB-REzY0)**2
RFIREmxFIRE(K-1)**2
IF(RPIRE,GT,RVRT.AND,RFIRE,OT,RVRB) 00 TO 280
RvLTavxL*vxL+(vYT1-REzY0)**2
RYL19*VXL*VXL+CVYB9REZYO)**2
RFIRE8XFIRE(K)**2
IPfRFIRIE,LT,RVLT.AND,RFIRE,LT,RVLB) GO ?0 28S

LOOP OVER ANGULAR INCREMENTS

TtlETA2=t30
DNTH8180./FLOATtNtH>
DO 27n IT*l,NTH
THETAl=THl!TA2
THETA2BTHeTA2+oNTH
cTHETA@,5*(THETAl+THETA2)
81NT881JG(CTHETA)
COSTWCDG(CTHETA)

LOOP OVER RADIAL INCREMENTS

R2-XfIREtK-1)
DRS(XFIRE(KI-R2)4FLOAT(NRADI
DO 240 lR=l,NRAD
R1WR2
R2vRa+DR
CR-,5*(R1+RZ)
XCEN-CR*SINT

SEE IF THE X=COORDINATE OF THE C~NTER OF THF LAGRAN91AN
PIECE LIES IN THE YAQUI CELL OF INTEREST

IF(xCEN,LT,VXL,OROXCCN,GT,VXR) GO TO 26@

YES, CHECK THE Y-cOORDINATE

YCENqCR*COST+REZYO
IF(YCEN,LT.VYBOOR,YCEN,GT,VYT) GO TO 2b0

CON810ER THE PIECE IN THE YAQUI CELL, SEE IF ANY PIECE8
HAVE PREVIOUSLY BEEN FOUND,
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513 IF(CONC(IJ),NE.O.) GO TO i?50
514 c
515 NO, INITIALIZE;
516 :
517 RO(!Jl~O,
518 UtIJ)SO,
519 V(IJ)*O,
520 81E(IJ)s0,
521 259 CONTINUE
522 c
523 c COMPUTE THE MASS OF THE PIECE, ACCUMULATE THE VOLUME
924 c IN CONC,
525 c
!526 VOL-THIRD*(COG(THETA1)-CDO(THETA2) )*(R2**3=R1**3)
927 CONC(IJ)WCDNC(IJ)OVOL
528 XMAS$-VOL*RHOFIR(K)
529 c
530 c COMPUTE THE VELOCITIES OF THE PIECE
531 c
532 RATIom(cR9xFIRE(K-1)1/(XFIRE(K)-XFIRE(K=l ))
53s RoOT~uFIREfK~l)tRATIO*(UFIRE(K)=UFIRE(K*l) )
5s0 XDOT8RDOT*SXNT
535 YDOTSROOT*COST
9S6 c
S37 c OEPOSIT MAS$,MOMENTUM~AND ENERGY IN THE YAQUI ZONE
S38 c
539 U(IJ)mU( IJ)+XDOT*XMASS
!540 V(IJ)wV( IJ)+YOOT#XMASS
541 81E(IJ)=151E(XJ)+CFIRE(K)*XMASS
5UZ RO(:J)ERO(IJI+XMASS
S43 260 CONTINUE
544 270 CONTINUE
549 280 CONTINUE
546 IJPIJ+NQ
9U7 IJP*IJP+NQ
5U8 290 CONTINUE
549 CALL LOOP
550 300 CON71~UE
551 CAL& DONE
55i? c
5s3 c LOOP OVER ALL CELLS AND CHECK FOR FIREBALL CELL8
554 c
555 cAL~ START
556 DO 390 Js2cJP1
557 00 380 Is1,IBAR
558 IFfCoNC(IJ).EQ.O. ) GO TO 370
559 c
96fl c FIRE8ALL CELL FOUNO, SEE IF ITS VOLUME IS VERY FAR OFF,
561 c
562 IPJEIJ+NQ
563 VOLS.5*(Y(IJP)9Y(IJ) I*(X( IPJ)**2-x[IJ)**t?)
564 RERROR?(CONC(Ij)-VOL)/VOL
565 IF(ABs(RrRRoR) .LT,,Ol) GO TO 370
566 c
567 c ERROR IS LARGE, INFORM THE UCER AND CONSIOER CELL AS
S68 c FIREBALL 80UNOARy CELL,
569 c
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570 DO 310 IPXm6tIFDc6
571 310 WRITE(IPX~5601 I,J~RERROR
572! c
$73 c USE VALUES FROM NEIGHBORING CELL FOR DETERMINING
574 c CONTRIBUTION OP PART OF CELL 0UT81DE OP THE FIREBALL
575 c
S76 IF(CONC( IPJ);NE;OOI GO TO 320
S77 c
578 c USE cELL TO RIGHT
579 c
580 INDgxmIPJ
581 GO TO SbO
S82 320 CONTINUE
583 IF(CONC( IJP),NEaO,) GO TO 330
!ieu c
585 USE CtLL ABOVE
586 :
5s7 INO~XZIJP
!588 GO TO 360
589 330 CONTINUE
S90 IFCCONC(IJM),NE,O,) GO TO 340
591 c
592 c USE CELL BELOW
S93 c
594 INDEXSIJM
595 GO TO 360
S96 340 CONTINUE
597 IPJp*IJP+NQ
S98 IF(CONC( IPJP),NF;O,l GO TO 350
599 c
600 c USE CELL TO UPPER RIGHT
ifil c
40a INOEXWIPJP
603 GO TO 360
604 350 CONTINUE
bOS IPJMcIIJM+NQ
606 IF(CONC(IPJM),NE:O, ) CALL UNCLE(\c6HMSHMKR,S0~
60? i 50HERRoR IN PROCESSING CELL WITH LARGE RELATIVE ERRo~~
608 c
6@V c USE CELL TO LOWER R:GHT
610 c
611 INOFXSIPJM
612 360 CONTINUE
b13
614 : ADO IN CONTRIBUTION FROM PART OF CELL OUTSIDE OF THE FIREBALL
615 c
616 DvmvoL*CONC(IJ)
617 DM,DV*ROCINOEX]
618 RO(IJ)~ROCIJ)+DM
619 SIE(IJ)=SIE( IJ)+DM*SIE(INDEXI
620 370 CONT!NUE
621 IJsIJ+NQ
622 IJPaIJP+NQ
623 IJM,IJM+NQ
624 380 CONTINUE
629 CALL LOOP
626 390 CONTINUE
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627
628 : ALL FIREBALL CELLS AliE NOM COMPLETELY DEFINED,
629 GO,BACK ANO OEFINE TME VELOCITIES, STORE THEM
630 : TEMPORARILY IN UG~VG,
631 c
632 CALL START
6s3 DO 440 J82,JP1
634 00 430 I~loIBAR
635 UG(IJ)sO,
636 VG(IJlaO,
637 IPJ81J+NQ
638
639 : StE IF THE CURRENT CELL 19 A FIREBALL CELL
640 c
641 IF(CONC(IJ),EQ;O; ) 130 TO 420
642 c
643 c YES, ALL NEIGHBoRING cELLS OF THE LOWER L~FTHAND VERTEX
644 c MUST ALSO BE FIREBALL CELLS OR VELOCITY 18 SET TO ZERO,
645 c
646 IF(I,EQ,lI GO TO 400
647 IMJIFIJ-NQ
648 IF(CONC( lMJ),EQ,O,) GO TO 420
649 IMJMQIJM-NQ
650 XFICONC( IMJt4),EQ,0,) GO TO 420
651 400 CONTINUE
6S2 IP(cONC( IJM),EQ,O,) GO TO 420
653 c
6S4 ALL NEIGHBORS ARE FIREBALL CELLS, DIVIDE UP THE MOMENTUM,
655 :
656 XMASSSRO( IJ)+RO(IJM)
657 Ut3(!J)gU(IJ)+U( IJt41
658 VG(IJ)=V(IJ]+V( IJM)
659 IF(I,EQ,l) GO TO 410
660 IMJmIJ~NQ
661 IMJMQIJM-NQ
662 XMAS!jmXMASS+RO( IMJ)+ROtIMJM)
663 Uf3(IJ]WJG( IJ}+U(IMJ)+U(IMJM)
664 VG(IJ)BVG( IJ)+V(IMJ)+V(IMJM)
665 410 CONTINUE
666 UG(IJ)PUGCIJ1/XMASS
667 VG(IJ)=VG(IJ)/XMASS
668 420 CONTINUE
669 IJ~IJ+NO
670 IJPcIJP+NO
671 IJMsIJM+NQ
672 430 CONTINUE
673 CALL LOOP
674 440 CONTINUE
67S CALL DONE
676
677 : NOW WE HAVE VERTEX VELOCITIES IN U08VG, STORE THEM IN U?V
678 AND CONVERT MASSES TO OENSITIES AND INTERNAL I!NERGIE8
679 E TO 8PECIFIC INTERNAL ENERGIES,
680 c
681 CALL START
682 00 470 Ja2#JPl
683 00 460 Igl~16AR
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684
68s
686
687
688
689
690
691
692
693
694
69s
696
697

IF(CONC(IJ),EQ:O:) GO TO 450
U(IJ)UUG(IJ)
V(IJ)RVG(IJ)
IPJxIJ+NQ
VOLa;S*tY( IJP)=Y(IJ))*(X (IPJI**2-X(IJ)**2)
SIE(IJ)*SIE(IJ)/RO(IJ)
Ro(IJ)BRO(IJ)/VOL

U9@ CONTINUE
IJ=IJ+NQ
IJP*IJP+NQ

460 CONTINUE
CALL LOOP

ar~ CONTINUE
CALL DONE

b98 c
699 SET CONCENTRATIONS. CoNCJai, INDICATES METHANr~CoNcJ=nC Is AIR,
700 E EVERYTHING WITH SIE,GE,i.E10 IS CONSIDERED METHANE, ALL ELSE
701 c IS AIR,
702 c
703 CALL START
704 c
70s c SET THE BOTTOM FICTITIOUS ROW
706 C
707 DO 480 Iml,lPl
708 CONC(IJM)CO,
709 IJMsIJM+No
710 080 CONTINUE
711 c
712 c SET THE REAL ROWS AND THE RIGHT FICTITIOUS COLUMN
713 c
714 00 500 Js2tJPl
715 DO 490 IqlfIPl
716 CONC(IJ)SO,
717 IF(SIE( IJ),GE,l,EiO,AND, I,NE.IP1) CONC(IJIS1,
718 IJ=IJ+NQ
7i9
720
721
722
72s
724
72s
726
727
728
7)29

490 CONTINUE
CALL LOOP

500 CONTINUE
c
c SET THE 7oP fictitious Row
c

DO 5i0 1~1/IPl
CONC(IJ)SO,
IJ~lJ+NQ

510 CONTINUE
CALL 00NE

730
731 : ZERO OUT U AND V IN THE BOTTOM FICTITIOUS ROW
732 c
733 CAL& $TART
734 00 S20 ImltIPl
73s U(IJM)SO,
736 V(IJM)-8,
737 IJMsIJM+NQ
738 520 CONTIWI!
739 CALL DON&
740 RETURN
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741
742
743
744
745
;::

748
709
750
751
?!52

530 CONTINUE
CALL UNCLE(U86HM8HMKR13U? 3UHMESH NAMELIST INITIALIZATION ERRoR)

c
540 FORt4AT(/lH ,3UHFIREBALL INPUT WILL BE FROM FILE 3)
5S0 FORMAT(1H /lH 028HALL FIREBALL INPUT DATA READ/lH )
560 FORMAT(1H ,5HCELL ,215,32H HAS A RELATIVE VOLUMf! ERROR OF ?1PE12,5

1 ,lH.8?XC46HIT WILL BE TREATED A!) A FIREBALL BoUNoAR’f CELL)
s70 FORMAT( \H~~22HMESHMKR FIREBALL INPUT//lH ~13XlHUg 19XlHE,18X3HRHOf

1 17xlHx# 19xlHp# 17x4HpRHollH 1
580 FORMAT(5E15,0)
598 :~;MAT(IH ,ipbEi9,7)

.

.

1
z c
3 c
4 c
s c
6 c
7 c
8 c
9 c

10
11
12
13
14
15
16
17
18
19

SUBROUTINE MTHANE

ROUTINE TO CALCULATE THE FACTOR GAMMA-1 FOR METHANE

UNITS ARE ALL CGS

ORIGINALLY OBTAIN!!O FROM THE AIR FORCE wEAPONS LAB
MODIFIED BY J,L,NORTONtLASL Tw3P197U

COMMONIEQNST-IRHO,E$GMONE
DIMENSION A(8)
DATA A13,217132E-l,ml,568U8E-4v-8,78899e=i!~ l,25271E-3, 10Q6612E-2~

1 -l,72Ub0E-6~-7,7i?3Z2EwU?-8,63413E-6/
UWE*l,E-10
RsALOG(RHO)
GMONE=A( 1)+R*(A(2) +U*(A(4)+U*(A(6)+A(8) *U) ))+U*(A[3)+U*(A(5)+A(7) *

1 u))
RETURN
ENO

SUBROUTINE NAMLST(TABLE, IF,IEFLAG)

ROUTINE TO REPLACE COMPILER/SYSTEM DEPENDENT NAMELIST INPUT,
HERE,AN ATTEMPT HAS BEEN MADE TO ELIMINATE AS MANY
cOMPILER- AND/OR SYSTEM-DEPENDENT FEATuRES AS POSSIBLE, THOSE
STILL REMAINING ARE BOOLEAN ALGEBRA,60 BIT WORD ASSUMPTION,
INLINE SHIFT FUNCTION (CAN BE REPLACEO BY ASSE14BLYWLANGUAGE
FuNCTION IF IT IS TYPED INTEGER)lANO TWO ASSEMBLY=LANGUAGE
ROUTINES TO FETCH AND STORE WOROS FROM AND INTO ABSOLUTE
MEMORY LOCATIONS,

TABLE - NAMELIST DATA TABLE

125



1s
14
15

:!
18

;:
21
22
23
24
25
26
27
28
29

::
32
33
34
35
36
37

%
U@
41
42
43
44
45
46
47
48
49
50
51

:!
54

:;
57
se
59
60
61
62
63
64
65
66
67
68
69

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

:

:

:
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

:
c

:
c
c
c
c
c
c
c

IF = INPUT FILESET
IEFLAG 9 ERROR FLAG

● 0 w NO ERROR
0919 ENO-OF-?ILE ON PILESET IF
● N (,NE.0 OR -i) = ERROR EXIT

LIMITATION w
ARRAYS OF
COMPILERS

INPUT RULES ●

(ERROR MESSAGE WILL BE PRINTEO BY MES!IOT)
(IF .LT,B~EOF ALSO OCCuRREO)

CURRENTLY~ONLY SMALL CORE VARIABLES MAY BE REAO,
UP TO FOUR SUBSCRIPTS CAN BE INPUT ALTHOUGH MANY
CAN HANDLE A MAXIMUM OF ONLY THRtE SUBSCRIPT,

DATA MAY BE INPUT IN ANY OF THREE GENERAL FORM8 -=
Vmgl
AaDl#D2#m,,#oN!
A(8ue)uo;#02? os,?oN

WHERE V IS A NON-SUBSCRIPTED VARIABLE~
A Is AN ARRAY,
SUB REPRESENTS FROM 1 TO U SUBSCRIPTS (INTEGER CON8TANT)

AND ON REPRESENTS A OATA ELEMENT,
THE DATA ELEMENTS MAY BE OF A NUMBER OF TYPES m.

INTEGER w BA8E 10 (EXAMPLE~D13569)
w BASE 8 (FOLLOw CoNSTANT WITH D) (7765B)

REAL - FIXEO (13,25)
D FLOATtNG (3,265E29)

COMPLEX ● C?13,5’9c3,1UE~7)
DOUBLE ● 3. 1415926535897931?384603
LOGICAL - ,~RUE;~,FALSE. ~,T;CCF;
HOLLeRITH - LEFT=JUSTIFIEDpBLANK=FILL (5HTHING)

● LEFT-JUSTIFIEDCZERODFILL (3LOUT)
- RXGHToJU8TIFIEDtZER0-FILL (4RWORD1

MULTIPLIERS ARE ALLOWED,BU7 ONLY FOR ONE ELEMENT AT A TIME,
FOR EXAMPLE,5*23,6*15,3021*=27,3E7, 5*4HTE8T ARE ALL
LEGAL, 6*(13,021,7) WOULD WORK,BUT ONLY BECAUSE THE
QUANTITY INSIDE THE PARENTHESES IS INTERPRETED A8 A
SINGLE COMPLEX CONSTANT, 22*(1,2$3,4~5,6) WOULD BE
FLAGGED AS AN ERROR, 5*13HABCDEFGHIJKLM IS ALSO ILLEGAL
AS THE CONSTANT IS MORE THAN ONE WORO LONG,

INTEGERS WITH MORE THAN 14 DIG$TS AND REAL CONSTANTS OF
MORE THAN 14 DIGITS NOT INDICATEO AS DOUBLE PREC1810N
ARE ILLEGAL. FOR ExAMPLEDPI=3, 1U1592653S897932 IS WRONG
BUT P183,14159265S5897932D 18 O.K.

******************************************&*************+*********
NOTE CAREFULLY = NO CONVERSIONS OF OATA TYPE ARE MADE, THIS GIVES

ONE THE capability OF STORING REAL CON~TANTS INTO INTEGER
VARIABLE$~FOR EXAMPLE, HOWEVER?IF ONE FORGETS TO PUNCH A
DECIMAL POINT (XVS],THE CONSTANT WILL BE STOREO AS AN
INTEGER,

******************************************************************

OTHER conventions ANO cAPABILITIES ARE A$ POLLOWS =-
ANY cARo WITH CS IN CC\-2 WILL BE PRINTED OUT AND IGNOREO,
ANY CARD WITH P$ IN CC!*2 WILL TURN ON A PRINT SWITCH AND

EACH CARO OF THE NAMELIST INPUT RECORD (UP TO THE NEXT S)
WILL BE pRINTEo BEFORE PROCESSING,

AN ISOLAYEO = IS ILLEGAL, IDErw$,EO, IMD;*11OO, ●.TRUEc?aFALSC,

.

.

. I
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70
71
72
73
74
75
76
77
78
79
80
81
82
85
84
85
86
67
88
89
90
91
92
93
91t
95
96
97
98

1;:
101
102
103
leu
105
106
107
108
109
110
111
112
113
114
115
llb
117
118
119
i2@
121
la?.
123
124
12s
t 26

c
c
c

;
c
c
c
c
c
c
c
c
c

:
c
c
c
c
c
c
c
c
c
c

:
c
c
c
c
c
c
c
c

:
c
c
c

:
c
c
c
c
c
c
c
c
c

:
c

;

ANI) WmFALSE:=;TRIJE, , -BsDOB, A MINUS SIGN IN FRONT OF AN
OCTAL CONSTANT CAUSES THE CONSTANT TO BE COMPLEMENTED.
A MINUS SIGN IN FRONT OF A HOLLERITH toNSTANT Is 16NOREo~

AN R HOLLERITH CONSTANT CANNOT BE MORE THAN 10 CHARACTERS
LONG,

THE TERMINATION S MUST NOT OCCUR IN CC1 OR 2, IF IT OCCURS
IN CC1,IT WILL BE IGNORED, AN ERROR WILL BE RETURNED IF
IT IS !N CC2,

A NAMEL!$T REcORD MAY BE OF ANY LENGTH, BLANKS ARE s1GN1F1CAN7
AND MAY OCCUR ONLY AROUND NON-NUMERIC CHARACTERS OTHER
THAN ExPoNENTS, F(JR E)(AMPLE,LEGAL BLANKS ARE X P 5~?
Y ? - 10,S? L r ,TRUE,~ C ~ t 5, , 60 )C :=* 13s
ILLEGAL BLANKS wOULD INCLUDE X=5, E 6, L- , T ,~y=t 5 .
THE NAMEL16T RECoRD 18 TREATEO AS ONE LONG STRING OF
CHARACTERSPALL 80 CHARACTERS OF EACH CARD BEING SCANNED~
EXCEPT THAT CC2 OF EACH C~RD MAY NOT BE A $ UNLESS IT IS
PART OF A HOLLERITH FIELD.

BECAUSE OF THE UNLIMITEO LENGTH OF A NAMELIST RECORDIA
HOLLERITH cONSTANT MAY 8E OF UNLIMXTED LENGTHO

BECAUSE TYPE IS NOT CHECKEO,STORING A 00UBLE=PRECISION
CONSTANT INTO A SINGLE-PRECISION VARIABLE WILL CLOBBER
THE FOLLOWING LOCATION, (X=5,D WILL S1ORE A ZERO INTO
THE LOCATION FOLLOWING X ASSUMING X IS NOT DOUBLE OR
COMPLEX), A 81MILAR WARNING CAN Bf, GIVEN FOR x=Cla~2g)s

*********e************k*******************************************
ExAMPLE OF USAGE w

SUpPOSl? ONE wlSHED TO REPLACE THF STATEMENTS

DIMENsION A(2@),B(5, 3),X(9t10?15)
NAMELIST/CARDN/I?J/KJ A~BoX
READ(5,CARDN]

wITH SVSTEMOINDEPENDENT INPUT, FURTHERMOREPSUPPOSE ONE wI$HEO
TO HAVE PS ANO CS CARDS COME OUT ON BOTH PAPER ANO FILM
ANO ERROR MESSAGES COME OUT ON FILE 5QsTHEN ONE WOULD
NEEO THE FOLLOWING w w

DIMENSION A(20), B(5,3)J X(5t10t151CITABt2) cTABLEt307~
c
c SET UP FILE TABLE FOR MESSA6E8
c

DATA ITAs13LOUT,4LFILM/cJTAB/59/
CALL NAMPRT(201TAB)
CALL ERRPRT(l,JTAB)

c
c OEPINE THE NAMELIST TABLE; IF THERE ARE
c INPUT vARIABLE NAMESITHEN 3*(N+1)
c 4RE NEEOEO, THUS,FOR SIX vARIASLES
c MU8T BE SET ASIDE. THE THIRD ARGUMI

TO BE N UNIQUE
ABLE LOCATIONS
3*7 1.0CA710NS
NT 18 THE

c SECONo SUBSCRIPT OF T4f3LE, IF ANY ERRORS OCCUR IN
c Subsequent CALLS TO TA8SET~TRANSFER WILL OCCUR TO
c THE STATEMENT NO, ASSIGNED TO IERRT, THIS I?LIMSNAIES
c ERROR CHECKING AFTER EACH CALL TO TABSET, IEFLAG CAN
c THEN BE FXAMIWD TO OETCRMINI! NHAT TYPE OF ERROR
c OCCURREOa

.
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127 c
128 c
1.29 c
1$0
131 :
i32 c
133
134 ;
135 c
;:; c

c
138 c
~39 c
140 c
141 c
142
143 :
144 c
14s
146 :
!LJ7
148 :
149 c
150
151 ;
1s2 c
153 c
154 c
155
156 ;
1s7 c
198 c
1s9 c
160
16! :
162 c
163 c
164 c
165
!66 :
167 c
168 c
169 c
179
171 :
172 c

c
ASSIGN 999 TO IERRT
CALL TABDEF(TABLEt5HCARDN,7, 1ERRT)

c
c ENTER FACH VARIABLE INrO THE TABU?, IF 7HERE IS SoME
c ERROR,IEFLAG 18 RETURNED NON-2ER00
c

CALL TAB3ET(TABLEt lHIcIcIEFLAG~ OtOcO~O)

; (THE 0 DENOTES A NON-SUBSCRIPTED VARIA8LE)
c

CALL TABSET(TABLE~lHJ/J/IEFLAG, O~OsOcO)
CALL TABSET(TABLE~ lHKOKoIEFLAGO fJ~GllO~O)
CALL TA88ET(TABLEc lHA~A~IEFLAG, 1,0,090)

c
(THE 1 DENOTES A SUBSCRIPTED VARIABLE BUT THE SUBSCRIPT

: NEED NOT BE GIVEN FoR A SINGLY-8UBSCRXPTE0 VARIABLE)
c

CALL TABSET(TABLEc lHB8B01EFLAG? 2c5c0~Ol
c
c (THE VARIABLE IS 00UBLY=SUB8CRIPTED BuT oNLY THE FIRST
c SUBSCRIPT “NEED BE GIVENI
c

CALL TABSET(TABLEC IHXCX~IEFLAGp S~5?1010)
c

(THE VARIABLE 18 TRIPLY-SUBSCRIPTED BUT ONLY THE FIRST
: TWO SUBSCRIPTS NEED SE GIVEN)
c
c NOTE THAT TABSET 1$ CALLED WITH THE FULL NO, OF ARGUMCNT8
c WHEfHf!R THEY ARE USED OR NOT, THIS IS NOT STRICTLY
c NEcEsSARY ON MOST compilers cHECK YOUR LOCAL
c CONVENTIONS,
c
e READ IN A NAMELIST CARD, IF II!?LA6 RETURNS 0.ALL WA8 OK,
c IF ICFLAG RETURNS =l~A NoRMAL EOF WAS ENCOUNTERED,
c FOR ALL OTHER VALUES OF IEFLAG?AN ERROR OC~URRED,
c IF IEFLAG,LT@O?AN EOF ALSO OCCURRED,
e

CALL NAMLST(TABLE?5, 1EFLAG)
c
c (5 IS THE INPUT FILE NO,)
c

IF(IEFLA(3,EQ,0) GO TO 10
IF(IEFLAG,EQO(.l)) GO TO 20

: A NAMELIST ERROR OCcURRED
c

STOP 7

: A NAHELIST TABLE INITIALIZATION ERROR 6CCURRE0
c

999 CONTINUE
# 00

c
c AN EOF oCCuRRED
c

20 CONTINUE

.

.
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184 c
18s c c“”
186 : NORMAL EXIT
187 :
188 10 CONTINUE
189 :
190 c *********:*:*:****************************e*fi*********************
191 c
192 c WRITTEN BY J,L.NORTONgLA8L T93~197U
193 c
!94 c THIS VERStON RUNS ON A CDC 6600 OR 7600 USING THE RUN COMPILER
19s c
196 DIMENSION TABLE(3? 1),IDSTR(8LI)
19? INTEGER TABLE, AND,OR,COMP,SHIFT
19(I LOGICAL L18T~CMPLEX0 DIM,DELIM,FIXt MULT~CFRST, HOLLFR,DOBLE
199 LOGICAL $AVECFIRSTIOONE,EXPN,PERIOO, LCONTcLtONF$CDONC,CPFNO
2?ln COUMON/ARRCON/IcHAR(80) ,ISUB, ITE$T, NSUB,NSUBV(U) tIENTRYIISBSPTP
201 1 CREAL*CIMAG, CMPLEX,DIM$MULTSVS IVSuM,flULT,LISTc MoLLER?OOBLE
202 COMMON/ERRORC/IERRT
203 COMMON/cSHIFT/XLEFT,XRIGHT, XDUM
204 DOUBLE PRECISION DB,DBP,DCONST,DTEMP,DZERO
205 EOUIVALENCE(DB, CREALI
206 EGUXVALENCE[2VSUMpX3UM)
207 DATA LCONTcLCONF/,TRUE.~,FALSE,/
z@8 OATA tAF.JAL/lRA,IRZl
209 DATA INFalNLtiP0elR91
210 DATA DCONST/10.,0,1,DZERO18, D!3,1
i?ll OATA lEMIN,IEMAX/-294,322l
212 OATA NDSP@NDDP1i4,i?8t
213 OATA lNAt4E/0/
214
2’15 E LIST w IF TRUE,EACH NA~EL19T CARO INPUT WILL BE LISTED
216 c
217 LIST=OFALSE,
218 c
219 c BEGINNfNG OF COOE FOR PROCESSING A NAMELIST RECORO
220 c
221 10 CONTINUE
222
223 : RESET THE ERROR FLAG
22U c
225 IEFLACzO
226 c
227 c READ A CARO
228 c
229 CALL READIT(IF,IEFLAG)
230 c
231 c IF AN ENO-OFmFILE WAS ENCOUNTEREO,OuIT
232 c
233 IF(IEFLAG,LT.0) RETURN
Z34 c
235 T8UB IS THE POINTER TO THE COLUMN BEING PRt)CES8E0 OF THE CARD
236 ; LAST READ, BEGIN LOOKING AT CC2,
237 c
2s8 ISUB=2
239 c
24e c IF CC2 IS NOT A DOLLAR,IGNORE THE CARD AND GO BACK ANO REAO

129



241
242
245
auu
2as
246
247
?48
249
il$a
251
252
253
2!3U
255
236
257
I?58
2s9
269
261
262
2b3
264
26S
266
267
268
269
270
271
272
27S
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
293
.293
294
i?95
296
297

c
c

:
c

c
c
c

c
c
c

20
c
c
c

c
c
c
c
c

30
c
c
c

c
c
c

c
c
c

c
c
c

Ue
c
c
c

c
c
c

c

ANOTHER ONE

IF(ICHAR(21,NE, 1H$) GO TO \@

CC2 wAS A DOLLAR; IF CC1 1$ A ●p=tTuRN oN THE LIsT ?LAGo

IF(lCHARt l),EQ.lHP) LISTW,TRUE.

IF CCt 19 A C/PRINT THE cARD AND Go READ ANOTHER

IF(ICHAR(lI,NC; lHC) GO TO 20
CALL MES80T(I)
00 To 10

CARD 1S TO BE PROCF38ED,

CONTINUE

IVNUM IS THE NO, OF CHARACTERS READ IN THE CURRENT STRING

IVNUMEO

******************************************************************
DECODE THE NAMELIST NAME
************fi*********************************&*******************

CONTINUF

GO TO THE NEXT COLUMN

ISUBDISUB+l

ITEST IS THt CHARACTER IN CC IsuBILEFT=JUSTIFIEDCBLANK FILL

ITE8TsICHARtISUB)

CHECK FOR A 6LANK

IF(ITEST:EG,lH ) GO TO 70

No: UP THE CHARACTER COUNT, IF MORE THAN SIXtFATAL ERROR,

IvNuMmIv~UM+l
IF(IVNUM,LE,6) GO TCI 40
CALL MESSOT(2)
IEFLAG=2
RETURN
CONTINUE

ITEMP IS THC CHARACTER IN CC 18UBcRIGHT-JUSTIFIED?ZERO FILL

ITEMPSANOCSHIFT(ITEST,-54) ?778)

CHECK FOR THE FIRST CHARACTER OF THE sTRING

IFCIVNUM,GT,l) GO TO 50

.

.
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298
299
JoO
301
302
303
304
30S
S06
307
308
309
310
311
3!2
313
314
31s
316
317
318
319
320
321
322
S23
324
32!3
326
327
S28
329
330
331
33a
333
334
33s
336
337
338
359
340
341
342
343
344
34s
346
347
3U8
349
350
351
352
3s3
354

c YES, lF NON*ALPHABETIC,FATAL ERROR,
c

IF(!TCMP,GEO IAF,AND,ITEMP,LCO IAL) GO TO 60
CALL FESSOT(23)
II!PLAG?23
RETIJRN

50 CONTINUE
c
c IF ANY CHARACTER IS NOT A LETTER OR A NuMBt?R,FATAL ERROR,
c

IF((ITEMP,GE, INF:AND,ITEMP,LE. INLI,OR, (ITEMP,GE, IAF,ANO, ITEW,LE,
1 IAL)) GO TO 60
CALL MES90T(2uj
II?FLAG*2U
RFTURN

60 cONTINUE
c
c STORE THE CHARACTER AND GO LOOK AT
c

IDSTR(IVNIJM)*ITEST
GO TO 30

E A BLANK CHARACTER HAS BEEN FOUND
c

70 CONTINUE
c

IF IT IS THE FIRST CHARACTER AFTER
:

IF(IVNUM,GT,O) GO TO 80
CALL MES80T(11)
Il!FLAG=ll
RETuRN

80 CONTINUE
c
c
c

c
c

c
c

c
c
c

THE NEXT

THE $$fATA~ ERROR

Go PuT THE STRING INTO ONE WORD (INAME),LEPT-JUSTIFIED8BLANK FILL

CALL MASH(IDSTR, IVNUM, INAME,IEFLAG)
IF(IEFLAG,NE,13) RETURN

SEE IF IT MATCHES THE NAME IN THE NAMELI$T TABLE, IF NOT,GO BACK
AND REAO THE NEXT cARO,

IF(TABLE( l,l),NE.INAME) GO TO 10

NAME MATCH~S, INE IS THE NUMBER OF VARIABLES REPRESENTED IN THE
TABLE +$, DELIMT,FALSE, INDICAfE3 THAT A DELIMITER (c OR S)
1$ NOT EXPECTED AS THE NEXT CHARACTER, FIR8T-OTRUE. INDICATE8
THAT A vARIA8LE NAME MUST BE FOUND BEPORE A CONSTANT,

INERTABLE(3,11+1
DEL~Mu,FALSE,
FIRSTs.TRUE,

L18T THE CARO IF THE FLAG IS ON

IF(LIsT) CALb MCSSOT(l)
CO TO 100
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355 c
356 c *************************** ************************** *************
357 c MAIN LOOP FOR DEcODING VARIABLE NAMFS AND CONSTANTS
358 c ******************************************************************
359 c
360 90 CONTINUE
S61 c
362 c ONE VARIABLE NAME AFD CON$TANT HAVE ALRCADY BEEN PROCESSED,
363 c EITHER A VARIABLE OR A CONSTANT CAN OCCUR NEXT,
364 c
365 FXR$Ta,FAL8E,
366
367 ; ,-a.v.vew”w . . . ..”.w ....-....-”.~..mq~?gp”. .“ . . ..11 . . . . ..--n ..*m.*,
368 c 9U9LOOP TO OETERMINE WHETHER NEXT STRING Is VARIABLE NAME OR
369 CONSTANT
370 : -w***wwmwmwwq P**q,m*w--v** Oww------wwwm- .wmw*w*w***-p9 F*,qw**.--w-
371 c
372 100 CONTINUE
373 c
37U c NXTCOL PUT8 THE cONTENTS OF THE NEXT cARO COLUMN INTO ITEST?ALSO
375 UPDATING ISJU8, IF NECESSARY.ANOTHER CARD IS READ AND ERROR
376 : CHECKS ARE PERFORMED,
377 c
378 CALL NXTCOL(IFtIFFLAGl
379 c
380 c If ANY ERROR$,QUIT R161+T HERE
381 c
382 IF(IEFLAG,NE,O) RETURN
383 c
384 c NO eRRoR9, SEE IF NEXT cHARAcTER IS A BLANK, 3P IT 188G0 ON TO
385 c THE NEXT COLUMN.
386 c
387 IF(ITEST,EQ,lH ) GO TO 100
388 c
389 c NOT A BLANK, SEE IF IT IS A DOLLAR, IF 80,WE ARE ALL DONE,
390 c
391 IF(ITEST.EQ,lHS) RETURN
392 c
393 c NOT A DOLLAR. SEE IF A DELIMITER IS EXPECTED,
394 c
395 IF(ONOTODELIM) GO TO 110
396 c
397 c YES, IF CHARACTER IS NOT A COMMADFATAL ERROR,
398 c
399 IF(ITEST,NE,lH,) GO TO 260
uOa
4B1 : CHARACTER IS A COMMA, REMOVE DELIMITER FLAG AND GO EXAMINE
402 c THE NEXT COLUMN,
Ulil$ c
uOu OE~IM=.FALSE,
4e5 GO TO 90
406 110 CONTINUE
407 c
408 c SEt 1P CNARACTER IS ALPHABETIC
409 c
Uio ITI!MPsAND(8HIPT(ITI!$TIW54,) ~77Bl
Ull IF(ITEMP,GE,IA?,AND,ITEMPoLl!, IAL) GO TO 130
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412
u!;
414
41s
416
4i7
418
419
420
021
422
433
424
425
426
U27
UZ8
429
430
031
432
4s3
434
435
436
437
438
4s9
440
441
442
443
444
445
446
447
448
449
4s0
451
452
453
U%4
455
456
457
4s8
4s9
460
U61
462
463
464
465
466
467
468

c
c NO, IF A NAME IS EXPEcTED?FATAL ERROR,
c

IF(FIRST) GO TO 120

: A NAME 1$ NQT ~EcES$ARILV EXPECTED, LE6AL CHARACTERS ARE NUMBERS?
c +c-c.IOR (. IF NONE 0? THESE?FATAL ERROR, IF ONE OF THESE,
c PROCtED TO SECTION WHICH DgCOOES CONSTANTS,
c

IF(ITEMP,GE, INF,ANO,ITEMP,LE, INL) GO TO uOO
IP(ITEST.EQ, lH+COR,ITEST,EQ, lH.,OR, ITI!ST.EQ, lH,,OR,ITEST,EQ, lH()

1 Go To 400
120-coNTiNuE”

c
c
c

c
c
c
c

1s0

c
140

c
c
c

c

CALL MESSOT(13]
IEFLAG!J!3
RKTuRN

-.ww..q.q...m . . ...** q,~*”**..~.*...”~ .. . . . . . . . . . . . . . . . . . ..*.***.-.
$U~~oO? 10 i)~C~DE VARIABLg NAMEs
9WW.**9**”W***.”* . ..ww..””..w~.--w~.”p..~ . . . . . . ..*..=W.V... .*q.-”-

CONTINUE

STORE THE FIRST CHARACTER

IVNUMS1
ID8TR(1)z:TEST

+++++++++++t+++++++++++t++++t+++++Qt*++++++t++++++t++++t+++t++++++
SUBLOOP To GET CharaCterS OF VARIABLE NAME
+++++++++++++++t+++t+t+++++t++t+++++++++++t++++++t++t+++++++++++++

CONTINUE

GET THE NEXT CHARACTER AND CHECK FOR ERRORS

CALL NXTCOL(IF,IEFLAG)
IF~IEFLAG.NE.0) RETURN

$FE IF CHARACTER IS ALPHANUMERIC, IF NOT,AsSUME THAT THE END OF
THE NAME HAS 8EEN REACHED,

ITEMPaANO(SHIFT(17EST0=54) t77B)
IF((ITEMP,GE, IAF.ANI),ITEMP, LE, IAL),OR, (ITEMP,GE, JNF.AND, ITEMP,LE,

1 INL)) GO TO 15L!
‘GO iO-170 ‘--

150 CONTINUE
c
c CHARACTER IS AlphanUmeriC, SEE IF IT IS NO, 7, IF 90,FATAL ERROR,
c

lF(IVNUM.GE,6) GO TO 160
c
c NOT cHARACTER 7, 8TORll AND GO ON TO THE NEXT,
c

IvNuf4mtvNuM+i
ID$TR(IVNUM)SITC8T
GO TO 140
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469
470
471
472
473
47U
U75
476
477
478
479
480
48t
U82
483
484
485
486
487
488
489
490
U91
492
493
49a
49s
496
497
498
499
500
sOl
502
503
504
SOS
506
507
S08
509
510
511
!!12
513
514
515
516
5;7
510
519
52@
5i!l
$23
523
Sz?u
5.?5

160

c
c
c

170
c
c
c

c

:
c

180

c
c
c
c

190
c
c
c
c

c
c
c
c

c
c
c
c
c

c
c
c

200
c
c
c

c
c
c

CONTINUE
CALL MES30T(I)
IEFLAOS3
RcTURN

+*@t+++*+++++++++++++++t++++++++*t++++++++t++++++tttt+t++tt++t++++

CONTINUE

NAMC HAS EiECN OEcODEO, PUT INTO ONE WORD,

CALL ~ASH(ID8TRc XVNU~t INAMEtIEFLAG)
IF(IEFLAG,NE,O) RETURN

SCAN THE TABLE TO SEE IF XT IS A LEGAL VARIABLE, IF NOTr
FATAL ERROR,

00 180 Is2tINI?
IF(INAME,EQ,TABLE( l,I)) GO 70 190
CALL MESSOT(4)
IEFLAG=4
RETURN

Lr6AL VARIABLc NAME HAS BEEN POUND, INITIALIZE FOR 9u69Ef2UENT
SCAN.

CONTINUE

FIRST HERE DENOTES THAT A CONSTANT HAS NOT YET BEEN FOUND VoR
THIS VARIABLE

FIRSTa,TRUE,

IENTRV I!) THE sEcoND sUB$CRIPT OF THE TABLE ENTRY FOR THIS
vARIABLE

IENTRY?I

I(IBsPT IS THE STORAGE OFFSET FOR THE VARIABLE, IF THE VARIABLE
IS LOCATED BLG:NNING IN MEMORY LOCATION NcTHEN THE NEXT
CONSTANT WILL BE STOREO STARTING IN LOCATIoN N+ISBSPT=l.

ISBSPT$l

NsUBV(I) 18 THE VALUE OF THE ITH SUBSCRIPT

DO 20fl Inl~4
N$uBV(I)ZO

NSuB IS THE NUMBER OF SUBSCRIPTS

NSUB~W

DIM Is ,TRuE, IF THE vARIABLE IS DIMENSIONED

DIMs.FALSE.
c .

.
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526
527
S28
529
530
538
5s2
3s3
SS4
53s
536
537
538
539
540
!jl!l
542
543
!344
54s
546
547
548
5U9
550
551
552
5s3
!5s4
355
SS6
5s7
5s8
5s9
560
561
562
563
$64
565
S66
567
5b8
$69
570
57!
!572
573
574
575
576
577
978
S79
580
581
582

.,
9-9-- *W W*- W.,..... W* V*. ..*... -.. *...,.. -”...... . . . . . . . . . . . . . . . . . . .

DETERM!N~ ANY SUBSCRIPTING INFORMATION
99w**e*.*w9w*..”w.,www*..w..- .p-..wm.m*.q* . . . . ..q.* . ..”.~.”...wqv.

CONTINUE

CHECK THE FIRST cHARACTER AFTER THE VARIABLE NAME, IF IT IS AN
EQUA1.S,NO SUBSCRIPTING !NFORMATION, PRoCEED TO CONSTANT SCAN.
OTHER LEGAL CHARACTERS ARE BLANK AND LEFT PAREN, IF NEITHER
OF THE8EtFATAL ERROR,

IF(ITEST;EQ$iH ) GO TO 220
IF(ITESTPEQ,lH() GO TO 230
IF(ITE8T,EQ,lHtI) 00 TO 400
CALL MES80T(5)
IEFLAGs5
RETURN

CHARACTER wAs BLANK, FETCH NEXT COLUMN ANO CONTINUE,

CONTINUE
CALL NXTCOLCIF~IEFLAGl
IF(IEFLAIl,NE,OI RETURN
GO TO 210

CHARACTER WAS LEFT PAREN, BEGIN sUBScRIPT oEcODING,

CONTINUE

INITIALIZE, IVSUM IS THE cuRRENT VALUE OF THE NUMBER BEING OEcOOEO
ANO IVSIGN IS IIS 81(jN (+1 OR -1),

DIM@,TRUE,
NSUBIJ1
IVNUMMO
IVSUMS6
IVSIGNml
DELIMP,$AL$E.

No8GN Is THE NO, OP SIGNS ENCOUNTERED IN THE F:eLD

NoSGNmO

+++ SUOLOOP TO DFCOOE A 8U08CRIPT

CONTINUE

GET THE NEXT CHARACTER

CALL NXTCOL(IF,SEFLAG)
IF(IEP’LAG,NE,GI) RETURN

SEE IF IT IS NUMERIC

ITEMP?ANp(SHIFT(ITEST,-54), 778)
:FtITEMP.GEOINF,ANDOITEMP,bE. INL) GO TO 450

c
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583 c No, cHEcK FoR BLANK,
584 c
58s - IF(!TIZ9T,EQ,1H ) (30 TO 310
586
S87 : NO, CHECK FOR coMMA,
S88 c
ij89 IF(ITEST,EQ,iH,) GO TO 340
$90 c
591 c NfJ, CHECK FOR RIGHT PAREN,
592 c
595 IF(ITE$T.EQOIH)) GO TO 360
594 c
59s c CHECK FOR SIGN OF SUBSCRIPT
596 c
597 IF(ITEST@EQ, lH+,OR,ITEST,EQ, lH-] GO 70 290
598
599 : NONE OF THESE, FATAL ERROR,
600 c
601 CALL ~ESSOT(6)
602 IEFLAG=6
6U3 RETuRN
604 c
b05 c CHARACTER WAS NUMERIC, SEE 1? A DELIMITER WA8 CXPECTtO, IF IT WASt
606 c FATAL ERROR,
607 c
608 250 cONTINUE
609 IF(,NOT,DELIM) GO TO 270
b10 260 CONTINUE
611 CALL MEs80T(7)
612 ItFLAGs7
61S RETURN
6i4 270 CONTINUE
61s c
616 SEE ;:RFT:E SUBSCRIPT IS TOO LONG, XF MORE THAN 5 DIGIT$,FATAL
617 : ●

618 c
619 lF(IVNUM.LT05) GO TO 280
620 CALL UE3SOT(U3)
621 IEFLAGE43
622 RETURN
623 280 CONTINUE
624 c
625 SUBSCRIPT 1$ OK SO FAR. UPDATE ITS VALUE ANO CONTINUE,
626 :
627 IvNUMSIVNUM+l
628 ::8::=:[:uM*10617EMPwINF
6Z9
630 ?90 CONTINUE
631
6S2 : A $IGN HAS BECN FOUNO, MAKE SURE THERE IS ONLY ONE,
633 c
634 IF(NOSGN.EfJ,O) GO TO 300
b39 CALL ME880T(44)
6$6 IEFLAGm44
637 RETURN
638 $00 CONTINUE
639 c

.

.

.

.
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640
641
642
643
644
645
646
64?
648
649
b5@
bSl
b52
b!5S
654
b5S
65b
657
658
699
bbO
bbl
662
b63
664
bbS
b66
6b7
bb8
bb9
670
b71
672
673
674
675
67b
677
b78
b79
680
b81
b82
683
684
b65
68b
b87
b88
b89
690
691
692
b93
694
695
b9b

c
c

s10
c
c

:

c

:

31?B
c
c
c

c
c
c

c

E

c
c
c

330

340
c

;

c
c
c
c

c

SIGN IS OK, UP THE COUNT,SLT 7HE SIGN VARIABLE,AND CONTINUE SCAN,

NOS6Nml
IPtITE9T.EQ,iH-) IVSIGNa-$
GO TO 24?
CONTINLM

CHARACTER $8 A BLANK. IF NO NUMBERS HAVE BEEN FOUND YET,GO ON TO
THE NEXt CHARACTER.

IF(IVNUM,EQ,O) GO TO 240

BLANK CONSIDERED FII?LO TERMINATOR, TURN ON THt OELIMITCR 8WITCH,

DELIMs.TRUE,
CONTINUE

SUBSCRIPT DFCOOED, MAKE SURE THERE ARE NO MORE THAN 4,

IF(N8UB,GTC4) GO TO 330

8UBSCRIPT 18 OK, 8TORE THE SIGNEO VALUED IN THE SUBSCRIPT ARRAY,

NSUBV(NSUBI=ISIGN( IVSUM, IV91GN)

RCINITIAL12E ANO GO SEARCH FOR NEXT SUBSCRIPT

IV8UMa0
IvNutIsO
Iv8!GNal
N08GNe0
NSUBVNSUB+l
GO TO 240

MOEE THAN FOUR 8uBSCRIPTS, FATAL ERROR,

CONTINUE
CALL MES90T(14]
IEFLAG=14
RETuRN
CONTINUI?

COMMA ENCOUNTERED, SEE IF A DELIMITER 18 EXPECTEO,

IF(DELSM) GO TO 350

NO, SEE IF A FIELO HAS BEGUN, IF NOT,FATAL CRROR, IF SOICONSIOER
FIELD TERMINATCO AND GO FINISH PROCESSING FOR THIS SUBSCRIPT,

IF(IVNUM.NE.9) GO TO 320
CALL MESSOT(S)
1EFLAG68
RETURN

DELIMITER EXPECTED AND FOUND, TURN OFF FLAG ANO CONTINUE SCAN,
:

359 CONTINUE
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697
698
699
700
701
702
~03
704
705
706
?07
708
709
;;:

712
713
714
715
716
717
7t8
719
720
721
722
723
724
725
726
71?7
728
729
730
731
732
733
734
735
7S6
737
738
739
740
741
742
743
744
7U5
746
747
7UEI
7U9
750
751
752
753

360
c

;
c

c
c
c

s70
c

:
c

c
c
c

360
c
c
c

t
c
c

390
c
c
c
c

c
c
c

:
uOO

c
c
c
c
c
c

DELIM~,FALSE,
GO 70 240
CONTINUE

RIGHT PAREN FOUND, TERMINATE SUBSCRIPT PROCESSING, CHECK IF PAREN
Is FIELD 7ERMINA70R,

IF(IVNUM,NE,O] GO TO 370

NO: CHECK FOR IsoLATgD sIGN, IF SO,FATAL ERROR,

IF(N08GN,EQ,01 GO TO 380
CALL HE8SOT(30)
IEFLAGE30
RETURN
CONTINUE

YES, STORE THE sU813CRIPT AND PRCTENO LIKE ANOTHER ZS TO BE
DECODED,

N8UBV(NSU8) F191GN(IVSUMI IVSIGN)
NSUBmN8UB+l

+++++$t++t++**+++++++++++++++t+++++++t++++++++++++++++++++++t+++++

CONTINUE

LAST SUBSCRIPT COMpLETED, SET NSUB TO THE ACTUAL NO, OF SUBSCRIPTS

NSUB8NIIUB-1

9W9WWWWW9**WW **9w9mw*wwe*w WW,9W-WWWWW*9 ● WW9W-*=---WT W-WWW-W*V-*-W -

CONTINUE

SCAN CHARACTERS UNTIL AN u IS FOUND, ONLY OTHER VALID CHARACTER
Is A 8LANK,

CALL NXTCOi.(IF~IEfLAO)
IF(IEPLAG,NEOO) RETURN
IF(ITEST,EQ,lH ) GO TO 390
XF(ITEST,EQ,lHS) GO TO UOO
CALL MESSOTt9)
IE.FLAGP9
RETURN

**********************************h********************* **********
SECTION TO DECODE CONSTANTS
******************************************************************

CONTINUE

RZ8ET ALL FLAGS

CMPLEX w ,TRUEP IF
CDONE ● ,TRUE. IF

BEEN

A COMPLEX cONSTANT IS BEING DECOOED
THE SECOND HALF OF A COMPLEX CONSTANT HAS
DECOOEO BUT THE CLO$ING PARENTHESIS HAS NOT
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.

.

754
75s
756
757
7s8
759
760
761
762
763
7bU
765
766
767
768
7bfJ
770
771
772
77s
77U
775
776
777
778
77Q
700
78i
782
783
78U
785
786
787
788
789
790
791
792
793
794
795
;;;

798
799
800
eel
8B2
803
80U
80s
806
807
808
809
810

c

:
c
c
c
c

:

:
410

c
c
c
c
c
c
c
c
c
c
c
c

:
c

c

:
c
c
c

420
c
c
c

!3EEN FOUND
CPFND ● ,TRUE, IF THE CLOSING PARENTHESIS OF A COMPLEX C(IN$TANT

HA8 BEEN FOUND
90 w ~TORAGE FOR DOUBLE PRECISION CONSTANT
MULT ● ,lRuE If A MULTIPLICR HAS BEEN FOuND
O@LIH - .TRUE, IF A OELIMITER 1S EXPECTED

cMPLEX;,FALSE,
CDONE~,FALSE.
CPFNDS,FAL8E,
DBsO.
MuLT:,FALSE.,
DELIM?,FALSES

ONE ffl???URNS TO HERE IF THE FIRST NO, OF A COMPLEX CONSTANT HAS
BEEN PROCESSED AND STORED

CONTINUE

HOLLER ● ,TRUE. 1P A HOLLERtTH CONSTANT IS BEING PROCESSED
Q CHARACTER CoUNT oF CONSTANT STRING

&LE
PIK

● ,TRUE. IF A DOBLE PRECISIoN CONSTANT IS BEING PROCESSED
_ o?RUE. IF A FIXEO POINT CONSTANT IS BEING DEcODED

IVSUM ● CURRENT VALUE OF FIXEO POINT FIELD
IvNuM ● cuRRENT NO, OF DIGITS IN THE FIXED POINT FIELD
EXPN = ,TRUE; 1? AN EXPONENT IS 8EING OECOOEO
XLEFT ● VALUE OF FLOATING POINT CONSTANT TO LEFT OF DECIMAL POINT
XRIGHT - VALUE OF FLOATING POINT CONSTANT TO RIGHT OF OEcIMAL
NosGN - NO, OF + OR = SIGNS FOUNO IN CONSTANT SO FAR
DONE - ,TRUE; IF A DOLLAR SIGN HAS lJEllN FOUND
IVSIGN - VALUt, OF THE LAST SIGN FOUND (+1 OR -1)
PERtOD ● ,TRUE. IF THE LAST cHARACTER FOUNO WAS AN ISQLATEO PERIOO

HOLLERZ,FALSE,
ICeO
DOBLEW,FAL8E,
FIxc.TRuE,
IvSUM?O
IVNUMSUJ
ExPNfJ,FAL$E,
XLEfT?@,
XRIGHTSO.
N09GNm0
DONtQ,FALSE,
IVSIGNPi
PERIOD*,PALSE,

IF TH18 IS THE FIRST CONSTANT TO BE PROCESSED AFTER AN a SIGN
(FIRSTm,TRUE,) OR A CONPI.EX CoNSTbNl IS BEINS bEcooEDo
ONE MUST FETCH THE NEXT CHARACTER. OTHERwISt~IT HAS previously
81!EN READ;

IF(,NOT,FIRST,ANO,.NOT,CMPLCX) GO TO 430
CONTINUE

GET THE NEXT CHARACTER AND CHECK FOR ERRORS
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811 CALL NXTCOL(IF,IEFLAG)
812 IF(IEFLAG,NE,EI) RETURN
813 430 CONTINUE
814 c
815 c 9-m.m9.*..?*wa ....9**epwwwv ● --q-mww-www- -WWWW**--W9W- VW*---WW*W=W=
616 c DFcIDE WHAT TO DO BASED UPON WHAT CHARACTER WAS &AST READ
817 c W9W*W*9W-W**W -w-w-w-*w-*v-v WW--**-W---** w~m-*Pw-*-P** *ww=vv~@--*~-
818 c
819 c cHECK FOR A BLANK
820 c
821 If(ITEST,EQ,lH ) CO TO 470
82Z c
823 c NO, CHECK FOR A NuMBER,
824 c
825 ITEMPFAND(sHIFT( ITEsTl~5u) 877B)
826 IF(ITEMP.GE, INF,AND,ITEMP,LE. INL) GO TO 450
827 c
828 c NO, cHEcK FOR A cOMMA,
829 c
830 IF(lTIIST,EQ,lH,) GO TO 1050
B31 c
032 c NO, CHECK FOR A PERIOD.
83S c
8J4 IF(ITEST,EO,lH,) GO TO 1140
83S c
836 c No, cHEcK FOR A PLUS OR MINUS,
837 c
838 IF(ITEST,EQ,lH+) GO TO 9?0
839 IF(ITE8T,EQ,lH~) GO TO 990
aue c
841 c NO; CHECK FOR A DOLLAR SIGN,
a42 e
84S IF(!TE8T,EQ,1HS) GO TO 1080
844 c
645 c NO. cHECK FOR A 7 OR F,
846 c
84? IF(ITEST,EQ,lHT) GO TO 1170
848 IF(ITEST,EQ,lH?) GO TO 1170
a49 c
850 c NO, cHECK FOR AN E,
851 c
852 IF(ITE8T,EQ,1HE) GO TO 1100
8s3 c
8Y4 c NO, cHECK FOR AN ASTERISK,
ass c
a!56 IF(ITE8T.EQ,lH*) 60 TO 680
8S7 c
858 NO, CHCCK FOR AN H,
as9 :
860 IF(ITC8T.EQ,lHH) GO TO 770
861 c
862 c NO, cHFCK FOR A B,
861 c
abll IF(ITE8T,CQ,1MB) GO TO 930
86S c
866 c NO, cHECK FOR AN L OR AN R,
867 c .

.
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868 IF(ITE8T,E0,1HL) GO TO 770
869 IF(ITEST.EQ,lHR) GO TO 770
870 c
871 No, CHECK FOR A O,
e?i? :
8?3 IF(XTE8T.EQ,lHD) GO TO 1130
874
875 : NO, CHECK FOR A LEFT PARENTHESIS,
876 c
877 - IF(ITE8T,EQ,1H() GO TO 720
878 c
879 c NO, cHECK FOR A RIGHT PARENTHESIS,
880 c
881 I?(ITEST,E@,lHj) co To 7%3
882 c
663 c LEGAL CHARACTER NoT fOUNO, FAYAL ERROR,
884 c
885 440 CONTINUE
886 CALL MESSOT(12)
887 IEFLAGm12
888 RtTURN
889 c
890 c W.gW..g**=..W.-... ● .e..p..wm* . . ..wm”*mq . . . . . . ..*..**..”*mq .*-.*...

891 CHARACTER WAS A NUMBER
892 : ● .m*.*w.w.*.wm”m.. w.m9.wmOw.-.”w**w*wm”,”m.*”*qw.qw ..*.” . ...””..*.
S9S e
89U 4$0 CONTINUE
895 c
896 c SEE IV A DltLIMITER WA8 EXPECTED, IF SO?FAYAL ERROR,
897 r!
898 - lF(OELIM) GO TO 260
899
90fl : RESET ISOLATEO PERIOD FLAG
901 c
902 PERIoD=,FALsI?,
903 c
904 c UPDATE THE VALUE OF THE NUMERXC FIELO
905 c
906
90? c
908 c
909 c
910
911 c
912
913 :
9!4
91s c
916
917 :
918
919
920 :
921 c
922
9ss c
924 c

Iv9UH~IVSUM*10+17EMPwINF

UPDATE THE DIGIT COuNT

IVNUMSIVNUM+I

UPOATE THE CHARACTER COUNT

Icnlctl

SEE IF THIS 19 THE THIRTIETH CHARACTER

I?(IC,LT,30) GO TO 460

YES, FATAL ERROR;

GO TO 116B

NO, STORE THE CHARACTER AND GO ON TO THE NEXT,



98s
926
927
928
929
930
931
9sa
9s3
934
935
936
937
938
939
940
941
9ui!
943
944
945
906
947
9U8
949
95e
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
97@
971
972
973
97U
975
976
977
978
979
980
981

c
460

c
c
c

:
470

c
c
c
c

c

:
c

c
c
c

:
c
c

c
c
c
c

480

490
c
c
c

:
c

500
c
c
c

c
c
c

CONTINUE
IDSTR(IC)-ITEST
GO TO 420

W-wmm*www*w.m9w9.mw**am9**meva*mo**e*wwu.9w*w~9-9**m~-9wmW**mwe---

CHARACTER WAS A BLANK
w--.www~wwww~w~ qw9e**-wvm*me*pw*m***m--9*9m-wwamw*w-*www*ew-*w*www

CONTINUE

IF THE BEGINNING OF A CONSTANT HAS NOT YET BEEN FOUNDtGO ON TO
THE NEXT CHARACTER

IF(FIX,ANO, IVNUM,EQ,O) GO TO 420

NoT THE BEGINN;NG OF A cONSTANT, BLANK IS CONSIDERED FIELD
TERMINATOR, TURN ON THE FLAG WHICH SAYS STORE THE CONSTANT,

SAVZ~,TRUE,

SEE IF CURRENT FIELD 1S FIXEO OR PLOATING

IF(,NOT,FIX) GO TO 490

FIXED, 00 NOT STORE NOW BUT TURN ON DELIMITER FLAG ANO CONTINUE
CHARACTER SCAN,

DELIMm,TRUC.
GO TO 4t0

ENTRY POINT FOR $TOR$NG PLOATING POINT ND, IF ~IELD 3S TERMINATED
BY A n OR AS

CONTINUE
SAVEm,TRUE.
CONTINUE

CHECK FOR ISOLATEO PERIOO

IF(,NOT,PERIOD) GO TO 500

YeS, FATAL ERROR.

CALL MESSOT(29)
IEFLAGs29
RETURN
CONTINUE

NO, SEE IF WE ARE PROCESSING AN EXPONENT,

IF(,NOT,EXPN) GO TO 530

YE8C SEE IF IT IS ZERO,

IF(IVSUM.EQ,O) GO TO 630
c
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982
983
984
985
986
987
988
989
990
991
99i!
995
99U
995
996
997
998
999

100fl
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
;012
1013
1014
101s
10ib
1017
1018
1019
1020
1021
1022
1023
102a
102s
1026
1027
1028
1029
10s0
1031
1032
103S
1034
;035
1036
1037
1038

c NO. GIVE IT THE PROPER SIGN,
c

Iv8U~TISIGN( IV8UM,IVSIGN)

: SEE IF XT SS WITHIN SOUNDS
c

IF(IV!3UM.GT, IEMIN,AND, IVSUM,LT, IEMAx) GO 10 510
c
c NO, FATAL ERROR,
c

CALL MES80T(26)
IEFLAG=26
RETURN

510 CONTINUE
c“
c YESO ADJUST THE NO, BASEI) ON THE EXPONENT AND PROCEED ON
c TO THE GENERAL STORING CODE. USE INTERMEDIATE DOUBLEc PRECISION IN ALL CASES, -
c

IF(oOBLE) GO TO 520
XLEFT*XLEFT*OCONST**IVSUM
GO TO 630

5?0 CONTINUE
DB=DB#OcONST*#IVsUM
GO TO 630

c
c CODE TO PROCESS FLOATING POINT NO, WITH NO EXPONENT
c

530 CONTINUE
c

CHECK FOR FIELD LONGER THAN 1S CHARACTERS BUT NOT DECLARED
; DOUBLE PRECISION, IF SO,FATAL ERROR,
c

I$(IC,GT.NDSP+\,AND, .NOT.00BLE) GO To 600
c

CHECK FOR DOUBLE PRECISION FIELD
:

IF(,NOT,DOBLE) GO TO 590

; YES, CHECK FOR FIELO LONGER THAN 29 characters 1P SO??ATAL ERROR.
c

IF(IC,GT.NODP+l) 60 TO 1160
c
c ALL OCK, Initialize FOR EVALUATION, ICP IS THE NO, OF THE FIELD
c CHARACTER CURRENTLY BEING PROCESSED,
c

l)B80,
ICPaO

c
c +++*++++++TTTt++t+t+*?t+++++t+t+++++++++++tt+++++t*tt*+t+t++++++++

LOOP TO EVALUATE DOUBLE PRECISION CONSTANTS
: t+++++t*++tt++++++++++++++t+++++++++++t++++++t+t++*+++++++4++t++++
c
c INCREMENT THE CHARACTER COUNT
c

540 ICPBICP+i
c

$.

.
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1039
1040
19U1
1042
1043
1044
104S
10Ub
i0u7
1048
l@i19
10s0
1051
1052
1053
1054
105$
1056
1057
1058
10S9
1060
l@61
106i!
1063
1064
lf165
1066
$067
$068
1069
1070
1071
1072
;;;:

1075
1076
1077
1078
1079
1080
1081
1082
1083
l@8Q
1085
1086
1087
1088
1089
1090
1091
1092
;093
1094
1095

c
c

c

;

c
c
c

c
c
c

:
c

c
c
c

s50
c
c
c
c
c

c
c
c

560

:
c

c
c
c

570
c
c
c
c

c

CHECK FOR END OF TRE FIELD

IF(ICP,GTOIC) GO TO 580

NO, PICK UP THE NEXT CHARACTER,

ITEST=IDSTR(ICP)

SEE IF IT IS A OECIMAL POINT

IF(ITEST,EQ,lH,) GO TO 5S0

NO, ISOLATE THE cHARACTER LOW OROER IN THE WORD,

ITKMPmANO(SHIFT(ITEST,w5UB) ,7781

ADD IT INTO THE CONSTANT

DBP~ITEMPmINF
DB@DB*DCONST+DBP

CONTINUE LOOPING

GO TO 540
CONTINUE

A DECIMAL POINT HAS BEEN LOCATcO, PREPARE TO EVALUATE THAT PORTION
OF THE CONSTANT TO THE RIGHT OF THE DECIMAL, ICPO IS THE NO,
OF OIGITS TO THE RIGHT OF THE DECIMAL,

oaP?Oo
IcPOaO

LOOP TO EVALUATE PORTION TO THE RiGtiT OF THE OECIMAL

IcP=ICP+l

CHECK FOR THE END OF THE FIELO

IF(ICP,GT,IC) GO TO 570

NO, PICK UP THE CHARACTER,ADD IT INTO THE 8UM,AN0 CONTINUE,

ITESTmIDS7R(ICP)
ITEMPPAND(SHIFT( ITEST?=54) t77B)
OTEMPaITEMP-INF
DBPeDBP*OCONST+DTEMP
ICPOUICPD+l
GO TO 560
CONTINUE

ENO OF THE FIELD ENCOUNTGREO, SEE IF THl!RC WAS ANYTHING NON-ZERO
TO THE RIGHT OF THt OfICIMALO

ITEMPAoDBP=O~ERO
IF(ITEMpA,EQ,O) GO TO S80
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1096
1097
1098
1099
1100
110!
1102
1103
1104
110s
1106
1107
11(38
!109
1110
tlti
1112
11;3
1114
111s
1116
1117
1118
ltt9
1120
1121
1122
1123
112U
li25
1126
ii27
1128
1129
1136
1131
1152
1133
113U
1135
11S6
1137
1138
1139
li40
1141
1142
1143
1144
1145
1146
1147
1148
!149
1150
11s1
11s2

c YES, SHIFT THE DECIMAL TO THE LEFT AND ADD XT IN1O THE PORTION
c OF THE ENTIRE CONSTANT TO THE LEFT OF THE DECIMAL,
c

DBPwOBP*DCONST**(-SCPo)
DBoDB+DBP

: NUMBER 18 ENTIRIILY DECODED, AFFIX THE PROPER SIGN,
c

580 If(IV81GN,LT,0) BBa-DB
c
c t++++++t++++++++t*+++++++++++++++++++++++t++++++++++*t++***?t+++++
c
c GO SEE IF THt NO. 1S TO Bt 8TORE0
c

GO TO 630
590 CONTINUE

c
c No, IS SINGLE PRECISION, SEE IF IT xs 2ER0,
c

IF(IVSUM,EQ,O) GO YO 620

: No, SEe IF IT IS Too LoNG,
c

IF(IVNUM,LE,NDSP) GO TO 610
c
c YES, FATAL ERROR.
c

600 CONTINUE
CALL ME8SOT(i?81
IEFLAGD28
RETURN

610 CONTINUE
c
c NO, STORE IT,
c

XRIGHTEIVSUM
c
c SHIFT THE OECIM#L POINT OF THE RIGHTHAND SIOE TO THE FAR LEFT
(i

XRIGHTPXRIGHT* 1O;**(-IVNUM)
c
c AOD THE LEFT ANO RIGHT PARTS
c

630
c
c
c

XLEFTSXLEFT+XRIGHT
CONTINUE

AFFIX THE SIGN

IF(IvsIGN,LT,O) xLEFT==xLEFT

IF OOUBLE PRECISION,CONVERT TO THAT FORM

IF(DOBLE) DB=XLEFT
CONTINUE

DECODING FOR BOT~ SINGLE AND DOUBLE PRECISION FINSSHEO,
REINITIALIZE.

.

.
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11s3
1154
1155
1156
1157
1158
11!$9
1160
tlbl
1162
1143
1164
1165
1166
1167
1168
1169
1170
1171
!172
1173
1174
1175
1176
t177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1!93
1194
1195
li9b
1197
1198
1199
1200
1?01
1202
1203
1204
1205
l~Ob
1207
i2f18
12f19

c
IvNuMuO
IV8UMB0
Xv81GNml

c
IF THE SAVE FLAG :3 NOT 8ET,G0 BACK ANO EXAMINE THE NEXT

; CHARACTER
c

IF(,NOT,SAVE) GO TO 420
c
c SEE IF A COMPLEX CONSTANT 18 BEING PROCESScD
c

IF(,NOT,CMPLEX) GO TO 670
c
i YE8, SEE IF THIS 18 THE FIR8T OR 8ECOND PART,
c

If(CFRST) GO TO 660
c

8ECOND PART, SEE IF THE SECOND PART HAS ALREADY BEEN STORED,
;

IF(,NOT,CDONE) GO TO 650
c
c YES, FATAL ERROR.
c

640 CONTINUE
CALL MESSOT(421
IEFLAG842
RETURN

c
c NO, SAVE THE SECONO PART ANO SET THE FLAG,
c

650 CONTINUE
CIMAG*XLEFT
COONEP,TRUE,
GO TO 670

660 CONTINUE
c
c FIRST PART, CHECK FOR NO SEcOND PART, IF SO,FATAL ERROR,
c

IF(CPFNOI GO TO 640
c

SET FLAG To INOICATE SECOND PART WILL BE PROCESSED NEXT
:

CFR8TS.FALSE,
P

; SAVE THE FIRST PART
c

CREAL=XLEF7
c
c IF THE LAST CHARACTER FOUND WAS NOT A COMMA,TURN ON THE
c OELIMITER=EXPECTED FLAG
c

IF(ITEST,NE,lH,) OCLIM=,TRUE,
c

GO BAcK ANO 8EGIN PROCESSING THE SECOND PART
:

GO TO 410

.
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1210
1211
1212
1213
1?14
1215
1?16
121?
1218
1219
i22B
li?t?l
1222
1223
1224
;:::

1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
il?lla
1241
1242
1243
i244
1245
1246
1247
1248
;a49
w;

tasz
li!53
12s4
125S
1256
12s7
1258
1259
1260
1Z61
1262
1263
1244
1265
\266

670 CONTINUE
c

READY TO STORE CONSTANT, IF JY IS NOT DOUBLE PRECISION OR COMPLEX,
: SHIFT IT INTO STORAGE KNOWN TO THE ROUTINE STORE,
c

IF(,NOT,DOBLE,AND, .NOT,CMPLEX) XSUM~XLE?T
c
c STORE THE CONSTANT
c

CAlpL STORE(TABLE, IEFLAG)
c
c IF ANY ERRORS,C)U!T RIGHT HERE
c

IF(Il!FLAG.N!z.0) RETURN. .
c
c IF THE CLOSING S HAS BEEN FOUND,WE ARE ALL DONE
c

IF(DoNE) RETURN
c
c IF A CDMPLEX CONSTANT IS BEING PROCESSED AND THE CLOSING
c PARENTHESIS HAS NOT YET BEEN POUNDtCONTINUE ON TO NEXT
c CHARACTER
c

IF(CMPLEX,AND, ,NOT.CPFNO) GO TO 420
c
E IF THE LAST CHARACTER FOUNO WAS NOT A COMMA,TURN ON THE
c DELIMITER FLAG
c

IP(ITEST.NE,lH,) OELIMS,TRUE,
c
c GO BACK ANO HUNT FOR THE BEGINNING OF ANOTHER VARIAELE NAME
c OR CONSTANT
c

GO TO 90
c
c 9wwww0wwawwwpm*ew,m9m*.*9***ww*---*w9-w9uww-wF99www*v*wYwwwwwwwww-
c CHARAcTER IS AN ASTER18K
c wwwww*-wemw.0-m”..e*m***9m,w”*”*g.wvw. ● *.m..,a0a**,wwp,qwv**””...,
c

680 CONTINUE
c
c MUST HAVE BEEN PRECEDED BY A FIXED POINT NO, IF NOT,FATAL ERROR,
c

IFfFXX) GO TO 690
CALL MESSOT(17)
IEFLAG917
RETURN

690 CONTINUE

: SEE IF AN ASTCRI!JK HAS PREVIOUSLY BEEN ENCOUNTERED, IF SO,
c FATAL ERROR,
c

IF(,NOT,MLJLT) GO TO 70@
CALL Ml!SSOT(16j
IEFLA13*18
RETURN

700 CONTINUE
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12
12

::
12
12
12
12
12
12
12
12
12
12

/:
ii!

:;
12
12
lZ
12
12
12
12
12
12
12
12
12
12
12
13
13
13
13
13
13

:;
13

:;
13
13
1s
1s
1s
13
13
1s
13
13
13

)7
18
19
‘0
‘1
‘z
‘3
‘u
‘5
‘6
‘7
‘8
)9
)0
)1
12
13

)8
)9
,0
,1
,2
,3

:
6
7
8
,9
!0

c
c IF PROCESSING OF A COMPLEX NO. HAS BEGUN,FATAL ERROR
c

IF(ONOT,CMPLEX) GO TO 7i3
CALL ME8SOT(19)
IlIPLAGs19
RETURN

710 CONTINUE
c
c ALL CONDITIONS O,K; TUf?N ON THE FLAGtSAVE THE MULTIPLIER?
c R!!INITIALIZE,AND GO ON TO THE NEXT CHARACTER,
c

c
c IF A DELIMITER WAS EXPECTEO,FATAL ERROR
c

IF(DELIM) GO TO 260
c
c SEE IF ANY OTHER FIELD CHARACTERS HAVE BEEN READ. IF SOtFATAL
c ERROR.
c

IF(IVNUM,EQ.0) GO TO 730
CALL MEsSOT(20)
IEF1.AGn20
RETURN

730 CONTINUE
c
c SEE JP A SIGN HAS 8EEN ENCOUNTERED, IF 30tFATAL ERROR,
c

IF(NOS6N,EQ,0) GO TO 740
CALL MESSOT(39)
Il!FLAGn39
RrTURN

7110 CONTINUE

: EVERYTHING CHECKS, TURN ON THE COMPLEX FLAG,INDICATE THAT THE
FIRST HALF OF THE CONSTANT 18 BEING PROCESSED,AND GO ON TO

: THE NEXT CHARACTER,
c

CMPLEXm,TRUE,
CFRSTn,TRUE,
00 TO 420

c
mw*wwwmw*m9wwwm-w.9ga9**w9ww*mq.9a9vww9ww9-9m.-em9m*wuw*w*9wmm99w.

: CHARACTER 18 A RIGHT PARENTHC818

.

.
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132U
1325
1386
!327
1S28
1329
1S30
is31
1332
1333
13s4
1335
1336
1337
1338
1339
1340
13U1
lslJ2
1343
1344
isus
1346
1347
1s48
13U9
1350
13!51
1352
1353
1354
1 S5S
13S6
1357
1358
1359
1360
1361
1362
1363
1>64
1365
136b
13b7
1368
1S69
1370
1371
1372
1373
1374
1375
1376
1377
1378
1s79
1380

IF A RIGHT PARENTHESIS HA8 PREV1OUSLY BEEN FOUNDIFATAL Ef?ROR
:

IF(CPFND) GO TO 440
c
c 8FE IF THE COMPLEX CONSTANT MA8 ALREADY BEEN STORED
.
L

I?(,NOT,CDONC) GO TO 760
c
c YESO TURN OFF THE COMPLEX FLAG,TURN ON THE DELIMITER-EXPECTED
c F~AG,ANO GO LOOK FOR THE BEGINNING OF ANOYHER VARIABLE
c OR CONSTANT,
c

CMPLEXr,FALSE,
DELIMa.TRUE,
Go To 90

7b0 CONTINUE
c

IF STILL PROCESSING THE FIRST PART,OR EXPECTItI!G A DELIMITER,
: OR WORKING ON A FIX POINT PART,FATAL ERROR
c

IF(CFRST,OR,DELIM,OR,FtX) GO TO 640
c
c
c
c

c
c
c
e
c

770
c

;

ALL CHECKS PASSED, INDICATE CLOSING PARENTHE$X8 FOUND AND GO
STORE THE RESULTS,

CPFND;,TRUE,
GO TO 480

CONTINUE

IF A DELIMITER IS EXPEC7ED,FATAL ERROR

IF(OtLIM) GO TO 260
c
c IF PROCgS$ING A FLOATING POINT NO, Of? A COMPLEX CONSTANT,
c FATAL ERROR
c

IF(FIX.AND,O NOT,cMPLEX) GO TO 780
CALL MESSOT(34)
IEPLAG834
RETuRN

780 CONTINUE
c
c IF NO CHARACTER COUNT HAS BEEN PREVIOUSLY FOUND,FATAL ERROR
c
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1381
1382
1383
1384
138s
1386
1387
1388
1S89
1390
1391
1392
1s93
1394
13’?!5
1396
1397
1398
!s99
1400
1401
1402
1403
1404
140s
1406
1407
!Q@8
1409
lula
1411
Iuiz
1413
141U
1415
1416
1417
1418
1U19
lul?n
1021
14?!2
1423
1424
142S
1426
la27
1U28
la29
tasO
1431
1432
1433
1434
ia3s
1436
1437

79$

:
c
c

800

;
c

:
c
c

c
c
c

c
c
c

810

:
c

8i?0
c

:

c

JF(IVNUM,NE,O) GO TO 790
CALL ME8$OT(35)
IlEFLAGms5
RETURN
CONTINUE

IF CHARACTER COUNT IS MORE THAN 10~A MULTIPLIER CANNOT BE USED,
IF 80,FATAL ERROR,

IF(,N0T,MuL7,0R, IvNuH.LE,lOI Go TO 800
CALL MESSOT(36)
IEFLAGa36
RETURN ‘-
CONTINUE

EVERYTHING CHEcKS, TURN ON THE HOLLERITH FLAG,

HOLLERm,TRUE,

THE CHARACYER COUNT IS !lTOREO IN IVNUM ANO THE TYPE OF FIELO
IN ISAVE (H,L,OR R)

IVNUMXIVSUM
ISAVEmITEST

SPECIAL PROCESSING IF MORE THAN A WORDS WORTH OF CHARACTERS

IFcIVNUM.GT,1O) GO TO 900

TEN OR LESS CHARACTERS TO PROCESS

CONTINUE

PICK UP THE REMAINING CHARACTERS ANO STORE IN IDSTR

DO 820 181,1VNUM
CALL NXTCOL(IF,IEFLAGI
IF(IEFLAG,NE,O) RETURN
IDSTR(I)SITEST
CONTINUE

IF TEN CHARACTERS,NO DISTINCTION BETWEEN H,L,ANO R

IF(IVNUM,EQ,lO) GO TO 860

CHECK FOR H
:

IF(ISAVE.NE,lHH) GO TO 830

: YES, P40 END OF WORO W!TH BLANKs,
e

IPADmlH
GO TO 840

830 CONTINUE

: NO, CHECK FOR R,
c

.

.

.

.
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1U38
1439
1440
1441
1UU2
1443
1444
144s
1446
!447
1U48
1449
1450
1U51
1452
14s3
i454
1U55
!4S6
1457
1458
1459
lU60
1461
1462
1U63
1464
1465
1466
1467
1468
1469
lU70
ll17f
1472
lAi73
1474
147s
1476
1477
1478
1479
lu80
1481
1U82
1U8S
1484
148S
1486
1487
1488
1489
1490
1491
149a
1493
1U94

IF(IsAvc,EQ.lHR) GO TO 870
c
c NO, ASSUME L, PAD END OF WORD wITH ZEROS.
c

IPAOmO
840 CONTINUE

IvPRIvNuM+l
00 850 I=IVP~10

850 IDSTR(I)SIPAD

: UP CHARACT~R COUNT TO FuLL WORD
c

IVNUMC1O
860 CONTINUE

c
c TAKE INDIVIDUAL CHARACTERS AND PUT INTO A SINGLE WORD (IVSUM)
c

CALL MASti(IDSTR, IVNUM, IVSUM,IEFLAG)
If(IEFLAG,NE.oj RETURN

c
c TuRN ON THE OELIM!TER FLAG~8TORE THE WORO,AND GO ON TO NEXT

VARIABLE NAME OR CONSTANT
:

DELIMs,TRUE,
CALL sTORE(TABLE, IEFLAG)
IF(IEPLAG,NE,O) RETURN
GO TO 90

c
R FIELD, RIGHT JUSTIFY CHARACTER8 AND PAO uPPER PART WITH ZEROSO

;
870 CONTzNuE

IOIPF@iO-IVNUkI
IIsiI
IIPaXVNUM+i
DO 880 IR1,IVNUM
IIsIJQ1
IIP=IIP=l

880 IDSTRt II)mIDSTR(I!P)
DO 890 Ial,IDIFF

890 IDSTR(I)PO
IVNuMC10

c
PUT THE CHARACTERS INTO ONE WORD AND STORE IT

:
GO TO 860

c
c FIELO IS LONGER THAN 10 CHARACTERS
c

900 CONTINUE
c
c CHECK fOR R FIELD, IF SO,FATAL ERROR,
c

IF(ITEST.NE,lHR) GO TO 91o
CALL MESSOT(371
IEFLAf@37
RETURN

910 CONTINUE
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1495
1496
1497
1498
1099
1500
1501
1!502
1503
1504
150S
1506
lsm7
1S08
1509
1s10
1s11
1512
151s
1514
151s
1516
1517
1518
1s19
1520
15Z1
1s22
1523
1524
1s25
1526
1s27
1528
1529
H;;

1s32
;:;;

1sss
l!!3b
1537
1538
1s39
1540
1s41
1542
1543
1s44
154s
15u6
1547
1548
!$49
;:;;

;
c

920
c
c
c

:

:
c

c
c
c
c
c

9J0
c
c
c

940
c
c
c

c
c
c

950

:
c
c
c
c
c
c
c

PICK UP A WOR08 WORTH OF CHARACTERS

DO 920 1-1,10
CALL NXTCOL(IF,IEFLAGI
IF(IEFLAG,NE,o) RETURN
IDS7R~I)a:TE!4T

PUT THEM INTO ONE WORD ANO STORE THEM

CALL MASH(IDSTR, 1O,IVSUM1IEFLAG)
IF(IEFLAG,NE,Ol RETURN
CALL sTORE(TABLE, IEFLAG)
IF(IEFLAG.NE,O) RETURN

REDucE THE cHARAcTER COUNT BY 10 ANO SEE IF IT 18 Now LEtl@t
IF S0,00 FXNI$H PROCESSING THE FIELD. IF NOT,GO BACK AND
PICK u? THE NEXT 10 CHARACTERS,

IVNUM@IVNUM=10
IF(IVNUM.LE,1O) GO TO 8t0
GO TO 910

we0*w-mvw*w.0*wa.mw*w***e***w*w*wm**m-9-0m-www9w0w W-p-w,qwuwuwwm,w
CHARACTER IS A B
wP*=-vm-w*w*w*mw*-w**-w9**vwwR*w*PvTw0w**ww=w*-mu-wwTwqq**www.-.9w

CONTINUE

INSURE THAT PREVIOUS FIELD WAS FIXED POINT, IF NOTCFATAL ERROR,

IF(FIXI (30 TO 940
CALL MES!IOT(21J
IEFLAGB21
RETURN
CONTINUE

SEE IF PREVIOUS FIELD WAS ZERO, IF SO,NO CONVERSION NECESSARY,

IF(IVNUM.EQ,O) GO TO 970

SEE IF PRlfVIOU$ FIELD WAS 20 CHAR OR LESS, IF NOT,FATAL ERROR,

1P(1vNuM,LE,20) GO TO 9S0
CALL MESSOT(40)
IEFLAGwuO
RETURN
CONTINUE

+++++++++++++++++++++t++++++++++++++++++++++++++++++++++++++++++++
LOOP TO DECOOl! OCTAL NUM8ERS
++++t+++++t+t++t+++++++t+t+t+++++++t+++++++++t+t++++++*+?+++++++t+

IVSUN WILL BE THE RESULTING NO,
18Hf7 :8 THE NO, oF BXT8 TO 8HZF7 THE CURRENT DIGIT TO THE LEFT

BEFORE ORmING IT INTO IVSLIM
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1!3s2
195s
15s4
15ss
15S6
15s?
15s0
15s9
1560
1561
1562
1563
1564
156S
1566
1567
1568
1569
1S70
1s71
1s72
1573
1s74
1!5?s
1576
1577
1578
1579
1580
1581
1s82
1583
1584
1585
1$86
1587
1588
1589
1590
1s91
1592
1593
159U
1595
1596
1597
1598
1599
1600
1601
1602
1603
16t?4
1605
1606
1607
1608

IV8UMa0
XSHPTSS*IVNUM
DO 960 I=l,IVNUM

c
c ISOLATE THE CHARAcTER LOW ORDER IN TEMPORARY STORAGE
c

ITEMPRAND(sHIFT(IDSTR(I) ?-S4) ,77EI)
c
c MAKE SURE IT IS NOT AN 8 OR A 9, IF 81J6FATAL ERROfto
c

IF(ITF!MP,GT,IN?+7) GO TO 9S0
c
c CONVEIQT,SHIFT, AND OR
c

960
970

c
c

:
c

980
c
c
c

:
c
c
c

990

ISHFT-!SHFT*3
ITEMPmSHIFT( ITEMP-INF,lSHFT)
IVSUM~OR( IVSUM,ITEMP)
CONTINUE
CONTINUE

+++t+++++++++++++++++++t++++++++++t+++++++++++++t+++++tt++++++++++

TURN ON THE OELIMITER FLAG AND GO STORE THE CONVERTED CONSTANT

OELIM@.TRUE,
GO TO 1070
CONTINUE

ILLEGAL CHARACTER IN OCTAL CONSTANT

CALL MESSOT(41)
IEPLA6mOl
RETuRN

CONTINUE
c
c IF A OELIMITER WAS EXPECTED,FATAL ERROR
c

IF(DELIM) GO TO 260
c
c IF A SIGN HAS ALREADY BEEN VOUNO,FATAL ERROR
c

IF(NOSGN,NE,9) GO TO 10@O
c
c SEE IF FIXEO POINT FLAG IS STILL SET
c

IF(,NOT,FIX) GO TO 10?0

: YES, SIGN BETTER BE FIRST CHARACTER IN THE FIELD OR FATAL ERROR,
c

!F(IVNUM,EQ,GJ) GOTO 1010
1000 CONTINUE

CALL MESSOT(221
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1609
1610
1611
ibla
1613
1614
1615
1616
lb17
1618
1619
1620
1621
1622
1623
162U
162S
1626
1627
1628
1629
1630
1631
1632
1633
lb34
163S
1636
1637
1638
1639
1640
1641
$642
16U3
t644
164S
16db
lbu7
1648
1649
16S0
1651
1652
1653
1654
1655
1656
1657
1658
16S9
1660
1661
166?!
1663
1664
1665

IEFLAOm22
RETURN

1010 CONTINUC

: SET IVS16N BASED ON + OR ●, PLUS 19 THE DEFAULT,
c

IF(ITEST,EQ,lH-) IVSIGNs-\
c
c INDICATI? A 81GN HA$ BEEN FOUND AND GO LOOK AT THE NEXT
c CHARACTER
c

N08GNm\
GO TO 42W

1020 CONTINUE
c

SIGN FOUNO BUT FLOATINC? POINT NO, BEING PROCESSED, EXPONtNT FLAG
: BETTER BE SET OR FATAL ERROR,
e

!F(FXPN) GO TO 1040
l@30 CONTINUE

CALL ME8SOT(27)
1FFLA6u27
RETURN

1040 CONTINUE
c
c EXPONENT PLA13 SET, SEE XF ANY CHARACTERS HAVE BEEN ENCOUNTERED
c AFTER THE E OR 0, IF 80~FATAL ERROR,
c

IF(IVNUM.NE,O) GO TO 1030
c
c ALL O,K, GO SET THE SIGN AND CONTINUE,
c

Go To 1010

: w-vvvvw--qeqwqw.p.mwm.pw.www-.-..q... .m . . . . . ..w.*.- **..w..*...*...
c CHARACTER IS A COMMA
c 9"9*..a*w..."."".."" . . . .."."..m* . . . ..* . . . .." . . . . . ..wv... . ...””-...
c
10S0 CONTINUE

: SEE IF THE DELIMITER-EXPECTED FLAG 18 SET
c

IF(DELIM) GO TO 1090
c
c NO, SEE IF THE F~XgO POINT FLAG 18 SET, IF NOT,cOMMA sIGNALS

7ERMINATIO~ OF FLOATING POINT FIELD, GO FINISH DECODING THE
: NO, ANO STORE IT,
.
L

If(,NOT.FIX) GO TO 480
1060 CONTINUE

c
c FIXED POINT FLAG IS SET, CHECK FOR MORE THAN 14 CHARACTERS IN THE
c FIELO, IF SO,FATAL ERROR,
c

IF(XVNUM,GT.NDSP) GO TO 600
c
c CHECK FOR NO CHARACTERS FOUND, IF SOsFATAL ERROR,
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1666
1667
1668
1669
1670
1671
1672
1673
\67u
167S
1676
1677
1678
1679
1680
lb81
lb82
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1493
lb9U
lb9!3
1696
1697
1698
1699
1700
1701
1702
170s
t704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
171s
1716
17!7
!718
1719
1720
1721
17Z2

c
IF(IvNIJM,NE,O) GO TO 1070
CALL MESSOT(30)
IEFLAGe30
RETURN

1070 CONTINUE
c
c SEE IF COMPLgX FLAG 1$ SET, JF 80,JNTEGER FIELD IN COMPLEX

CONSTANT _ FATAL ERROR@
:

IF(CMPLEX) GO TO 640
c
c ALL IS O.K. AFFIx THE 81GN ANO STORE THE CONSTANT,
c

IF(IVSIGN,LT,O) IVSUM?mIVSUM
CALL STORE(TA13LE, IEFLAG)
IF(IEFLAG,NE,w) RETURN

c
c IF DOLLAR SIGN WAS LAST CHARACTER ENCOUNTERFD,ALL DONE, IF NOT,
c GO ON ANO LOOK FOR BEGINNING OF NEXT CONSTANT OR VARIABLE
c NAME.
c

IF(DONE] RETURN
GO 70 90

c
w.w-www*w99.w”..*”w.9...wa... . . ..-”..*.*...**.~”v.v”v-.v. ..*”-..q-

: CHARACTER IS S
c Wq.w..wwqwm.w-..-q...” . . . . ..q..q. *q..” . . . ..”...v-..vw*.=w”v.. *“..*
c

1080 CONTINUE

: SET THE 00NC FLAG, IF FLOATING POINT NO, 1S BEING PROCESsED,
c VIEW $ AS FIELO TERMINATOR AND GO FINISH PROCESSING THE NO,
c IF FIXED POINT,GO PERFORM CHECKS AND STORE THE CONSTANT,
c

DONEm,TRUE.
IF(,NOT,FIX] GO TO 480
GO TO 1060

c
c ++++++++++++++++++++++++++++++t+++tt*++++++++v+++++++*+++++++t++++
c Jut4p TO HERE IF DCLIMJTcl? EMPECTED AND FOUND
c ++++++++++++++t++t++++++*++++++++t+t+tt+*+++++++++t+++++++++++++++
c
1090 CONTINUE

c
c RESET THE OELIMITER-EXPECTEO FLAG
c

DELIMR,FALSE@
c
c 8CE XP COMPLEX CON8TANT IS BEING PROCESSEO. IF NOT,ONE CAN ONLY
c GET TO HERE WHILE PROCE8$ING A FIXEO POINT NO, GO STORE ITO
c

IF(,NOT,CMPLEX) GO TO i060

; COMPLEX CON8TANT BEING PROCESSED, IF CHARACTERS FOUNO BEFORE
c DELIMITER,FATAL ERROR,
c
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1723
1724
1725
1726
171?7
1728
1729
1730
1731
173i?
1733
1734
1735
1736
1737
1738
173’9
1740
1741
1742
1743
1744
174s
1746
1747
1748
1749
1750
1751
1752
175s
17SU
1755
i7!5b
17s7
17S8
1759
1760
1761
1762
1763
1764
176S
1766
1767
1768
1769
177%
17?1
1772
1773
1774
177s
1776
1777
1778
1779

c
c IF A DELIMITER WAS EXPEC7ED,FATAL ERROR
.
k

If(DE1.IM) GO TO 260
c

SEE IF MORE THAN 1S CHARACTERS HAVE BEEN FOUNO IN THE PRECEDING
: FIELD. IF 90,E SHOULD HAVE BEEN D, fATAL ERROR,
c

IF(ICOGT,NDSP+l) GO TO 600
1110 CONTINUl!

c
c
c

c
c
c

c
c
c

c
c
c

1120
c
c
c
c

c
c

ALL O,K, TURN ON THE EXPONi?NT FLAG ANO RESET THII SIGN COUNT,

St?E IF THE FIELO CURRENTLY BEING PROCE8SED IS FIXED POINT

IF(,NOT,FIX) GO TO ili?O

YC8, SEE IF ANY CHARACTERS HAVE PREVIOUSLY BEEN FOUND,

IF(IVNUM,NE,O) GO TO 1;50

NO, DEFAULT TO 1. (AND U8E A SIGN IF ONE WAS FOUNO)

IvNUMCi
IVSUMS1
IF(IVSIGN,LT,O) IV8UMS=IVSUM

RESET THE SIGN

IVSIGNnl

00 FINISH PROCES81NfJ PART TO LEFT OF THE CXPONENT

GO TO 11S0
CONTINUE

FLOATING POINT FIkLO, GO FINISH PROCESSING PART TO THE LEFT OF
THE EXPONENT.

SAVER,PALSE,
GO TO 530
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1780
1781
,782
,783
,784
,785
,786
,787
,788
,789
,790
;791
;;;

,796
,795
,796
,797
,798
,799
,8@0
,8t41
,802
,803
804
ljOs
806
807
,808
,809
,810
811
812
813
814
,815
816
817
,818
819
820
821
823
823
824
825
826
827
8i?8
829
,838
831
632
833
83U
83S
836

c CHARACTER IS A D

IF(DELIM) GO TO 260
c
c SEE IF COMPLEX CONSTANT IS BEING PROCESSED, IF SO,FATAL ERROR,
c

IF(CMPLEX) GO TO 640

: EVERYTHING CHECKS, SET THe DOUBLE PRECISION FLAG ANO GO FINISH
c INITIALIZING FOR THl! EXPONENT,
c

00BLEs;TRUE,
GO TO 1118

c
c mw-*wa-*p9av*qw.*.m.mqw.m*ww..m.ww....ww. . .. ..q...ve.=...m . . ..=.m.

CHAI?ACTER IS A PERIoP
: m . . . . . . .. . . . . .-...9.-w.-.. WV....W**V9.V.- --e9aw.*w9... *w*9***9*.-9
c

lluO CONTINUE’
t!
c SEE IF DELIMITER WAS EXPECTED, IF SO?FATAL ERROR,
m
L.

IF(DELIM) GO TO 260

: IF FLOATING POINT FLAG IS ALREADY SET,FATAL ERROR
c

IF(FIX) GO TO l\50
CALL MESSOT(25)
IEFLAG82S
RETURN

l15@ CONTINUE
c
c IF MORE THAN 2S CHARACTERS PREvIOUSLY FOUND,PATAL ERROR
c

IF(XVNUM.QT,NDDP] GO TO 1160

: IF THE PERIOD Is THE FIRST CHARACTER IN THE FIELD,SET THE
c IsOLATEO PERIOD FLAG
c

c
c
c
c

c
c

IF(IVNUM.EQ,O) PERIOD@.TRUE,

NO PROBLEMS, STORE THE PART TO THE LEFT OF THE PERIOO AS A
FLOATING POINT NO,

XLEFT=IVSUM
Iv5uM80

RESET THG FIELD FLAGS

IvNuM80

TuRN ON THE FLOATXNG POINT FLAG

.
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18S7
1838
1839
1840
1841
184+?
18US
!844
184s
1846
1847
1848
1849
1850
18s1
1852
1853
18S4
1855
18s6
18S7
18s8
:8s9
1860
1861
1662
1863
1864
1865
1866
1867
1868
1869
1870
i87i
1872
1873
1874
1875
1876
!877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893

c
FIX,.FAL8E,

c
STORE THE CHARACTER FOR LATER 00UBLE PRECISION PROCESSING IF

: NECES3ARY
c

rce!c+l
IDSTR(IC)alH;

c
c If THE 001J8LE PREclSION FLAG IS ONtSTORE PART TO LEFT OF OECIMAL
c IN DOUBLE PRECISION FORM
L

IF(D08LEI OBmXLEFT
c

GO ON AND LOOK AT THE NEXT CHARACTER
;

GO TO 420
c

FATAL ERROR, TOO MANY DIGITS IN CONSTANT,
;
1160 CONTINUE

CALL MESS07(38)
IEFLAG938
RETIJRN

c
c 99wamw-ww*-q9gwwe. mP,qm9w***vwo.**-..w*9ww,mwww9wwww*wwww ,Wwww..mmw
c CHARACTER IS T OQ F
c 99w-ew**w9www9p*w.ww9.v*ww*9qq9w*-wwwme9m9m9*wmwq.99**w*gw-ww..w..
c
1170 CONTINUE

c
c IF OELIMITER IS EXPECTED,FATAL ERROR
c

IF(DFLLIM) GO TO 260
c
c A PERIOD SHOULD HAVE PRECCOED EITHER T OR f, IF NOTIFATAL ERROR,
c

IF(PERIOD) GO TO 1180
CALL MESSOT(S1)
IEFLAG831
RETuRN

1180 CONTINUE

: SAVE THE CHARACTER AND GO GET THE NEXT ONE
c

ISAVEnITqST
CALL NXTCOL(IF,IEFLAG)
IF(IEFLAG,NE,O) RETURN

: SEE IF IT HAS A PERIOD
c

IF(ITE8T.NE,lH;) GO TO i210
c
c YES, SHORTENED FoRM OF LOGICAL CONSTANT BEING USED
c
1190 CONTINUE

c
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I

)6
17
16
)9
,0

,3
,4
s

,!
8
9
!0
!1
!2
!s
!IJ

15
!6
!7
!8
!9
iO
~1
i2
i3
iU

Is

16
17
18
19

‘;

‘;
4
s
6

‘:

‘;

c SET THE DELIMITER-EXPECTED FLAG
c

DELIMu,TRUE,
c
c PICK UP EITHER A TRUE OR FALSE CONSTAA1
c

Iv$uMFLCONT
IF(ISAVE,EQ,ltiF) IVSUM?LCONf

c
IF THE CONSTANT IS $IGNl!DtINTERPRET w TO MEAN COMPLEMENT

:
IP(IVSIG~,GE,O) GO TO \200
IF(IV8UMPEQ,LCONF) IVTEMPaLCONT
lP(IV8UM,EQ,LCONT) IVTEMPmLCONF
IV8UM81VTEMP

;200 CONTINUE
c
c STORE THE CONSTANT AND PROCEED ON TO NEXT VARIABLE OR CONSTANT
c

CALL sTORE(T#OLE, IEFLAGl
IF(IEPLAG;NE.0) RETURN
Go 70 90

1210 CONTINUE

; LONG FORM OF LOGICAL CONSTANT BEING USED, cHECK FOR BEGINNING
c OF TRUE OR FALSE CON87ANT,
c

IF(ISAVE,EQ,lHF) GO TO 1250
c
c TRUE. NEXT ctiARACTER BETTER BE R OR FATAL ERRoRc
c

IP(ITESTOE901HR) GO TO li!30
1220 CONTINUE

CALL MESSOT(lOI
IEFLAGRIEI
RETuRN

li!30 CONTINUE
c
c TR FOUND, QET NEXT CHARACTeR AND CHECK FOR U, IF NOT,FATAL ERROR,
c

CALL NXTCOL(IF,IEFLAG)
IF(IEFLAG,N~@O) RETURN
IF(ITEST,NE,ll+U) GO TO 1220

1240 CONTINUE

E ALL BUT f, SUCCESSFULLY FOUND, CHECK FOR THESE, IF NOT FOUND,
c FATAL ERROR, Ir FOUND~OO SET UP AND $TORE CONSTANT,
c

CALL NXTCOL(IF,L~FLAG)
IF(IEPLA~,N~,o) RETURN
I?(ITEST,NE,lHE) GO 70 1229
CALL NxTCOL(IF,IEFLAG)
IF(IEFLAG,NE,O} RETURN
IP(ITCST,NE,lH.) GO TO 1220
00 TO 1190

1250 CONTINUE
c.

.
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1931
195Z
1953
19s4
1955
1956
1957
19s8
1959
1960
1961
19bi?
1963
1964

c FALSE 8EING PROCESSED, cHECK FuR AL8,
c

IF(ITEST,NE,lHA] GO TO 1220
CALL NXTCOL(IF, IEFLAG)
IF(IEFLAG,NE,@) RETURN
IFCITE!ST,NE,lHL) GO TO 1220
CALL NXTCOL(IF,IEFLAG)
IF(IEFLAG,NE.0) RETURN
IF(ITEST,NE,lHS) GO TO 1?20

c
c ALL SUCCESSFULLY FOUND, GO CHECK REST Uf CON8TANT,
c

GO TO 1240
END

2

3

10

SUBROUTINE MESSOT(IEFLAG)

ROUTINE TO DO PRINTING FOR NAHLST

IEFLAQ IS THE ERROR FLAG (SEE NAMLST)

WRITTEN BY J,L,NORTON,LA$L T=3,197U

COflMON/ARRCON\ICHAR(80], ISUBSITEST? NSU13?N8UBV(U) ~IlENTRY~18BSPT8
1 CREALtCIMAG/CMPLEXIDIMcMULTSVt IVSUMtMULTILISTI HOLLER,DOBLE
COMMON/IOTAB/NF, IFTAB
CONMON/JOTA13/NPE, IFTABE
INTEGER GETIT,SHIFT,OR,ANO,COMP
OIMENSION ILINE(8) - - -
DATA IPT/lR\/

LOOP OVER ALL OUTPUT FILES

IF(IEFLAG,NE,l) GO TO 2
NFPsNF
IFT#IFTAB
00 To 3
CONTINUE
NFPaNFC
IFTQIFTABE
CONTINUE
I?(NFP,EQ,3) NFPz1
00 S00 IqlDNFP

IF NO, OF FILES IS OcGO DEFAULT TO OUT

IF(IFT,NE,O) GO TO 10
IPXn6
GO TO 20
CONTINUE

.

.
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-A . . . . . - -.. -.. — .. —— --- . ..-

3?
38
39
uO
41
42
us
44
45
46
47
48

;:
51

:;
54
55
56
57
98
59
60
61

::
6U
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

G
c

c

:

c

:

c

:

c
c
c
c

!
c

c

i

c
c
c
c

c
c
c

c
c
c

c
c
c

c

PICK UP THE NEXT FILE NAME

ITSTmIPT+I-1
IPXEGETIT(ITST)

20 CONTINUE

PRINT A ROU OF ASTERISKS UNLESS JUST PRINTING THE CARD

IF(IEFLAG,GQ,lI GO TO xm
WRITE(IPX,970)

30 CONTINUE

PRINT THE CARD ITSELF

WRITE(IPX,51O) ICHAR

ALL DONE IF JUsT PRINTING THll CARD

IF(!EFLAG,EQ,l) GO TO 500

+++t+t+++++++t+++++++++++++t+++++++++++++++++++++++++t++++t++t++++
SET UP POINTER TO AREA OF CARD CAUSING ERROR
++++++++++++++++++++++++++++++++++++++++++++++++++t+++t+ttt++t++++

BLANK OuT THE POINTER LINE

DO 40 Ju1,8
U@ ILINE(J)BIH

APPLY 80 AS UPPER B9uN0 ON r~PO COLUMN NO,

18u8xmIsu6
IF(ISU~X.GT,80) ISUBXE80

DETERMINE WORD cOUNT (L) AND CHARACTCR COUNT WITHIN WORD (K)
OF CARD WORD CONTAINING THE ERROR

KsMoD(IsuBX11O)
LmlsU8X/l@
IF(K,NE,O) L@L+l
IF(K,EQ,O) Ks1O

SHIFT THE pOINTER TO THE PROPFR COLUMN POSITION

KxnlO,K
IKXS6*KX
IcmsHIfT(IPT~IKX)

MASK OuT THE pRoPER POsITION IN THE LINE AND INSERT THE POINTER

IMRSH1FT(77B,IKX)
ILINE(L)*OR( IC,ANDCILINE(L) ~COMP(IM))J

PRINT THE POINTER LINE

WRITE(IPX,520) lLINE

.

161



94
9s
96
97
98

1%
101
102
103
104
10s
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
12?!
123
124
t25
126
127
128
129
130
131
132
133
13ti
135
136
137
138
139
140
141
142
143
144
14s
146
147
148
149
15@

c GO PRINT THE PROPER ERROR MESSAGE
c

GO TO (S0B#S0,60,T0,80,9@~ 10081 10~12001300140p !5DP160,170t 18B#190~
1 2B0,2i0~2200230,240g 250p260~ 270,280t290,300v 310r320,330, 34fl,350,
2 360,3?0, 380v S90,400~LIl@~420,43@, 440,U50,46B,470~480], IEFLAtJ

S0 WRITECIPX,SSO)
GO TO 490- -

60 WRITECIPX,540)
Go TO 490

70 WRITE(IPXC5SO)
GO tO 490

80 ;tI;:(:~:,560]

90 WRITE(IPX~5701
GO TO 490

100 wRITE(IPX,5e0)
Go TO a90

~10 ;&#~:,S90)

120 ;#;:(:~;,600)

130 :41~:(~J;,61tq

140 :fI~:(:~:s620)

150 WRITE(IPX,630)
GO TO 490

160 WlQITlI(IPX,6U0)
GO TO 490

170 WRITE(IPX,690]
GO To a90

180 wRITE(IPX,660)
GO To a90

190 WRITE(IPX,670)
GO TO 490

200 wRITE(IPx,6801
GO TO 490

2’0 :;y;;yj

~20 WRITE(IPX,700)
00 TO 490

230 WRITE(IPX,7\0)
GO TO 490

240 WRITE(IPX,729)
GO TO 490

250 WRITF(IPX,730)
00 TO 490

260 WRITE(lPX,740)
GO TO 490

270 WRITE(IPX,7S0)
GO TO 490

’80 :gI:g(&’760)

290 WRIYE(IPX,770)
GO TO U90

300 WRITE(IPX,780)
Go TO 490
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151 310 WRITE(IPX,790)
152 GO TO 490
153 3?0 WRITE(IPX,800)
1s4 GO TO 490
155 330 WR17E(IPX,810)
156 GO TO 490
157 340 141;5(:$;,820)
158
159 350 WRITE(IPX68301
160 GO TO 490
161 360 WR!TE(IPX,840]
162 GO TO 490
163 370 ::1;:(;::,890)
164
16S 360 WRITE(IPX1860)
166 GO TO 490
167 390 ;:1;:(;::~87@~
168
169 400 WRITE(IPX,880)
170 GO TO 490
171 U10 WRITE(IPX~8901
172 GO TO 490
173 420 WRITE(IPX1990)
174 GO TO 490
175 4s0 WRITE(IpX~910)
176 GO TO 490
177 440 WRITE(IPX~920)
!78 GO TO 490
179 4S0 WRITE(IPX~930)
18n GO TO 490
181 460 WRITE(IPX?940)
182 GO TO 490
18s 470 wRITEc1Px#9s0)
184 GO TO 490
$8S 48@ WRITF(IPx?960)
186 490 CONTiNUE
187 c
188 PRINT ANOTHER ROW OF ASTERISKS
189 :
190 wRITE(IPx,97a)
191 500 CONTINUE
192 RETURN
193 c
$Va 510 FORMAT(1H ,80Al)
195 520 FORMAT(1H ,13A10)
196 530 FORMAT(1H ,uIHMORE THAN SIX CHARACTERS IN NAMELIST NAME)
197 540 FORMAT(1H ,45HMORE THAN $1X CHARACTERS IN NAMELIST VARIABLE)
196 SS0 FORMAT(1H ,39HNAMELIST VARIABLE NOT IN NAMELIST TA5LE)
199 560 FoRMAT(1H ,50H1LLEGAL CHARAcTER FOLLOWING NAMELIST vAPIA13LE NAMEI
200 570 FORMAT(1H ,$0HILLE6AL CHARACTER IN SUBSCRIPT)
gtli 580 FORMAT(1H ,18HOELIMITER EXPllCT~D)
202 590 FORMAT(1H ,20HuNExPECTE0 DELIMITER)
203 600 FORMAT(1H ,20HR EXPECTED,NOT FOUND]
204 610 FORMAT(1H ,24HXLLCGAL LOOICAL VARIABLE)
20s 620 FORMATCIH ,43HNAHELX$T NAME NQT FOUND IMMEDIATELY AFTER $)
206 6S0 FORMAT($H ,341+ILLEGAL CHARACTER IN THIS POS:TIoN)
207 640 FORMAT(1H ,4UHFIRST CHARACTER OF NAMELIST vARIABLE ILLEGAL)
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~08
209
210
211
212
213
21Q
2i5
216
217
218
2~9
220
221
222
.22s
224
22s
.226
227
228
229
2s0
231
232
233
l?34
235
236
237
238
239
240
241
i!u2
243

650 FORMAT(1H ,19HTO0 MANY 9UBSCRIP7SI
660 FORMAT(1H ,49HAT7EMPT TO USE UNDIMENSIONED VARIABLE AS AN ARRAY)
670 FORMAT(1H ,37HTO0 MANY SUBSCRIPTS FOR THIS VARIABLE)
600 FORMAT(1H ,28HMULTIPLIER IS NOT AN INTEGER)
690 FORMAT(1H 824HMORE THAN ONE MULTIPLIER)
700 FOR14AT(1H ,JUl+MULTIPLIER WITHIN COMPLEX CONSTANT)
710 FORMAT(1H ,25HIMPROPER LEFT PARENTHESIS)
720 FORMAT(iH ,23HIMPROPER OCTAL CONSTANT)
730 FORMAT(1H ,31HMORE THAN TWO SIGNS IN CONSTANT)
740 FORMAT(1H ,40HFIR8T CHARACTER OF NAMEL18T NAME ILLEGAL)
750 FORMAT(1H ,30HILLEGAL CHARACTER IN NAMELIST NAME)
760 FORt4AT(lH ?48HMORE THAN ONE DEcIMAL POINT IN A FLOATING POINT ,

1 8HCONSTANT]
770 FORMAT(1H 021HEXPONENT OUT OF RANGE)
780 FORMAT(1H ,35HIMPROPER SIGN IN FLOATING POINT NO,]
790 FORMAT(1H ,48HTO0 MANY CHARACTERS IN SINGLE PRECISION CONSTANT]
800 FORMAT(1H ‘1SH180LATED PERIOD)
810 FORMAT(1H ,19HZER0 WIDTH CONSTANT)
820 PORMAT(lH ,3UHILLEQAL CHARACTER FOLLOWING PERIOD)
830 FORMAT(1H ,14HUNEXPECTED ~OF)
840 FORMAT(1H ,27HUNEXPECTElI CARD TERMINATION)
850 FORMAT(1H ,27HILLEGAL H,L,OR R OCCURRENCE)
860 FORMAT(1H ,23HHOLLER1TH COUNT MIS8!NG)
870 FORMAT(1H ,50HMULTIPLIER NOT ALLOWEO FOR HOLLERITH CONSTANTS OF ,

1 2SHMORE THAN 10 CHARACTERS)
880 FORMAT(1H ~u4HR FIELD CANNOT BE GREATER THAN 10 CHARACTERS)
890 FORMAT(1H ,17HCONSTANT TOO LONG)
900 FORMAT(1H ,36H81GN CANNOT PRECEDE COMPLEX CONSTANTI
910 FORMAT(1H ,33HTO0 MANY DIGITS IN OCTAL CONSTANT)
920 FORMAT(1H ,50HTHg OIGIT 8 OR 9 CANNOT OCCUR IN AN OCTAL CONSTANT)
930 FORMAT(1H ,25HIMPROPER COMPLEX CONSTANT)
940 FORMAT(1H 119HSLI133CRIPT TOO LARGE)
9S0 FORMAT(IH ,UIHtlORE THAN ONE SIGN IN AN INTEGER CONSTANT)
960 FORMAT(1H ,13HERROR IN MASH)
970 FORMAT(1H F60(lH*))

ENO

1

3 c
II c
s c
6 c
7

!2
13 c
14 c

SUBROUTINE 8TORECTADLEt ICPLAG)

ROUTINE TO STORE THE CONSTANT LAST DECODEO

WRITTEN BY J;L;NORTONVLASL T03~197U

COMMON/ARRCON/ICHAR(80), 18UB?ITESTc N9UBtNSUBV(U) tIENTRYcISBSPTt
1 CREALtCIMAG~CtIPLEXI DIM,WLTSVo IVSUMtMULT,LISTIHOLLER,00BL!!
LOGICAL MULToCMPLEXIDItIt,00BLE
OIMENS1ON TABLC[3,11
IN?EGER TABLF,SHItT,AND,OR,COMP
OATA CREALl@,l

GET THE VARIABLE SUB8CRIPT INFORMATION
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.

!5 c
16 IARENTaTABLE(3, IENTRV)
17 c
18 GET THE ABSOLUTE ADDRESS OF THE VARIABLE

:
;; IARADDmTABLE(2, 1ENTRV)
21 c
22 ISBSPT IS THE MEMORY OFFSET (+1) FOR THE VARIABLE BEING READ, 17
23 : 18 1 UPON THE ENTRY TO 8ToRE FOR A GIvEN VARIABLE NAW, SOME
Zll c CHECKING IS DONE ONLY UPON THE FIRST ENTRY, SEE IF THIS IS SO,
25 c
~; - IF(IsDSPT.LE,I) GO TO 10

c
?6 c NoT THE FIRsT ENTRY, SEE IF THE VARIABLE IS SUBSCRIPTED, IF NOT,
29 c FATAL ERROR FOR TRYING TO STORE MORE THAN ONE DATA ELEMENT
30 c INTO A NON-SUBSCRIPTED VARIABLE,
31 c
32 IF(IARENT,EQ,n) GO TO 60

c
;: EVERYTHING CHECKS, CONTINUE ON WITH THE STORE,
3s :
36 GO TO 20
37 10 CONTINUE
38 c
39 c FIRST ENTRy, sEE IF A MUL7:pLXER IS IN EFFECT OR VARIAOLE HAS
00 SIJBSCRIPTS,
41 :
42 IF(WLT,OR,DIM) GO TO S0
43 c
Uu c NEITHER CONDITION HOLOS, CONTINUE ON WITH THE STORE,
45 c
46 20 CONTINuE
47
68 ; SET THE MULTIPLIER COUNT, IF NO MULTIPLIER,uStI 1,
49 c
50 - IF(ONOT,MULT) MULTSVS1
51 c
52 c LOOP FOR MULTIPLE STORINQ
53 c
54 DO 40 IsltWLTSV
55 c
56
57 :
58 c
59
60 c
61
62 :
63
64 c
65 c
66 c
67
68 c
69 c
70 c
71

GET THE ACTUAI. ABSOLUTE ADDRESS OF THE LOCATION INTO WHICH THE
STORE IS 70 OCCUR

IADD41ARADD+ISBSPTQ!

SPECIAL HANDLING FOR DOUBLE OR COMPLEX

IF(CMPLEXOOR,DOBLE) GO TO 30

OROINARY ONE ELEMENT VARIABLE, cARRY OUT THE STORE,

CALL STORIT(IVsUM, IAOO)

INCREMENT THE POINTER ANO GO To THE END oF THE Loop

XSBSPT*IS13SPT+I

.
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72
7s
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

:;
92
93
94
95
96
97
98
99

100
101
:;:

Inu
i05
106
107
l@8
109
110
111
hi!
113
114
115
it6
117
118
119
120
121
122
123
12U
125
126
127
128

c

:

c
c
c

c
c
c
c

c
c
c

c
c
c

c
c
c
c

c
c
c

c
c
c
c

c
c
c.

c
c
c
c

30

00

50

60

70

GO TO 40
CONTINUE

EITHER DOUBLE OR COMPLEX, STORE TWO WORDS,

CALL STORIltCREAL, IAOD)
CALL 8TORIT(CIMAGJ IADD+1)
IS8SPTSISBSPT+2
CONTINUE

ALL DONE

RETURN
CONTINUE

VARIABLE HAS Subscripts OR CONgTANT HAS A NULTIPLI!ZR, VARIABLE
MuST BE DIMENSIONED, IF NOT,FATAL ERROR,

IF(IAREN7,NE,0) GO TO 70
CONTINUE
CALL MESSOT(lS)
IEFLAG=lS
RE7URN
CONTINUE

IF VARIABLE IS NOT SU8SCRIPTED?ALL IS O,K, CARRY OUT THE STORE,

IF(,NOT,OIM) GO TO 20

VARIABL? IS SUBSCRIPTED, GET THE TABLE OIMENsIoN INFORMATION,

IsuBlmANo( IARENT,777777B)
IsU82SAND(SHIFTCIARENT,-18) ,777777B)
ISUB3~AND(SHIFT(IARENT,-36) 17777770)

CHECK FOR SUBSCRIPTING, ERRORS, IS THERE A FOURTH SUBSCRIPT BUT
NO THIRD O!MENSION,

IF(NSUB,EQ.4,AN0, 1SUB3,EQ,0) GO TO 80

18 THERE A THIRD SUBSCRIPT BUT NO SECONO DIMENSION

IF(NSU8,EQ,3,ANO: ISUB2;EQ,0) GO TO 80

IS THERE A SECONO SUBSCRIPT BUT EITHFR NO FIR8T DIMENSION OR A
FIRST DIMENSION INDICATING A SXNGLY-SUBSCRIPTED ARRAY

IF(NSUB,EQ,2,AND. [ISU8i,EQ. l,OR,ISUB1,EO,O)) GO TO 80

1!! THERE A SINGLE SUBSCRIPT BUT NO SUBSCRIPTING INFORMATION GIVEN

IF(NSUB,EQ. l,AND:ISUBl,EQ,O) GO TO 80

IF N SUBSCRIPTS ARE GIVEN1OIMENSIONAL INFORMATION 19 USEO FOR
THE FIRST NwI

IF(NSUBV(4),EQ.0) ISUB3F0

166



29

;: c
32 c
33 c

!34
35
36 c
37 c

c
,::
,40 c
al

,Uz :
,43
,Uu
,45
&b :
,47 c
,48
,U9
.50
,51

IF(NSU8V[3),EQ;O) ISUB2S9
IF(NSUBV(21,EQ.0) XSUBID@

CALCULATE THE OFFSET FRoM THE SUBSCRIPTING INFORMATION

ISBSPT*NSUBV(ll+I8U8l*(NSUBV(?)_l+ISU82*(NSUBV(3) ●l+ISUB3*(N9UBV(U
1 )ml)))

MoOIFY THE OFFsET POR COMPLEX VARIABLES

IFCCMPLEXI ISBSPTq2*ISBSPTei

GO 8ACK AND DO THE STORE

GO TO 20
80 CONTINUE

FATAL SUBSCRIPTING ERROR

CALL MESSOTtlb)
IEFLAG=16
RETURN
END

SUBROUTINE MASH(IDSTR? IVNUMt INAMEtIEFLAG)
c
c ROUTINE TO CONVERT AN ARRAY IDSTR CONTAINING ONE SIX-BIT
c CHARACTER PER WORDsLEFT~JU$TIFIED, INTO ONE WORD~INAME?
c CONTAINING THE SAME CHARACTERS LEFT TO RIGHT wITH BLANK FILL
c AT THE RIGHT ENO IF NECESSARY, IVNUn CHARACTERS ARE PROCESSED
c wHERE IVNUM MUST BE LE,lO,
c
c WRITTEN BY J,L,NORTONPLASL 1=3,1974
c

DIMeNSION IOSTR(l)
INTEGER SHIFT,AND,ORICOMP
DATA MASU/770000000000000B0000B/

c
c CHECK THE CHARACTER COUNT, IF GT,lO,FATAL ERROR,
c

IF(IVNUh,LE,lOl GO TO 10
CALL MESSOT(45)
IEPLAGvUS
RE’TuRN

10 CONTINUE

; INITIALIZE THE PACKED WORD
c

XNAMEWIH
c
c LOOP OVt!R ALL CHARACTER$
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28 c
29 DO 20 InlcIVNUM
30 c
31 c SHIFT MASK INTO PROPER POSITION
32 c
33 ITEMPMxSHIFT(77B,60-6*1)
Su L
3s c SHIFT CHARACTER INTO PROPER POSITION
36
37

c
ITEMPBsHIFT( IDsTQ(I)#-6*(191 ))

38 c
39 c DROP CHARACTER INTO INAME, FIRST MASK oUT THE BLANK. THEN IsoLATE
Uo c THE CHARACTER AND OROP IT INTO THE PREPAREO SLOT,
U1 c
42 20 INAMEmOR(AND(INAMEj COMp( ITE~PM) )JAND(IT~MPc ITEMpM) ~
U3
U4 : ALL DONE
IJ5 c
46 RETURN
U7 ENO

;
3
u
5
6
7
8

1:
11
Ii!
13
lU
1s
16
17

;:

::
22
23
24
25
26
27
28
29
30

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

:
c

:
c

:

SUBROUTINE NAMPRT(NFX,FTA8X)

ROUTINE TO SET TH(! FILES ON WHICH THE NAMLST ROUTINE WILL WRITE
wHENEVER ITS DOES OUTPUT OTHER THAN ERROR MESSAGES (Ps oR Cslc
THE CALLING sEQUENCE IS CALL NAMPRT(NtTA8LE) WHERE

N w NO, OF TABLE ENYRIES
TABLI! ● ARRAY OF FILE NAMES~EITHER IN THE FORM OF

LEFT-JUSTIFIEDIZERO=FILLEO HOLLERITH
CONSTANTS OR INTEGERS,

FOR EXAMPLE,IF ONE WANTED TO WRITE BOTH ON FILM AND PAPERj
THE TABLE WOULO APPEAR AS

DATA TABLEIULFILM13LOUTI,
IF FILM WAS EQUIVALENCE TO FSET12 ANO OUT TO FSET61
AN ALTERNATE FORM WOULD BE

DATA TABLE/12vb/
ANO THE cALL WOULO BE

CALL NAMPRT(2,TABLE),

IF NAMPRT IS NOT CALLED BEFORE,NAMLST/THE LATTER WILL
Oi!FAULT ALL OUTPUT TO OUT,

WRITTEN BY J,L.NORTON*LASL T-3~1974

COMMONIIOTAB/NF,IfLOC
INTI!GER FTABX(l)
DATA N~eIFLOClO~@/
IF(NPX,LE,O) RETURN
NF,NFX
IFLOCDLOCF(FTABX)
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RETuRN
:; END

5u13ROUTINE ERRPRT(NFXrFTA13X)

ROUTINE ANALOGOUS TO NAMPR7 EXc~PT POR PRINTING ERROR MESSAGES

WRITTEN BY J.L,NORTON,LAEJL Tw3,1975

COMMON/JOTAB/NF, IFLOC
INTEGER FTABX(l)
DATA NFgIFLOC/O,O1
IF(NFX.LE,O) RETuRN
NF@NFX
IFLOCSLOCF(FTA9X)
RETURN
END

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

SUBROUTINE TABDEFtTABLE,NAME, IT91ZE~ ICRRT)

ROUTINE TO INITIALIZE A NAMELIST TABLE

TABLE - ARRAY WHICH WILL BE USED TO STORE NAMELIST DATA NAMES
AND RELATED INFORMATION, IT MuST SE 3*(N+1) ELEMENTS
LONG WHERE N IS THE NUMBER OF DISTiNCT NAMELIST
VARIAflLES TO BE READ UNDER THIS NAME,

NAME , NAt4eL18T NAME,LEFTwJugTIFIEO, BLANKwFILLED HOLLERITH, IF
ONE WERE GOING TO READ CARDS OF THE FORM P$CODEXN ,t
NAf4t286HcoDEIN,

ITSIZE = SECONO SUBSCRIPT OF THE TABLE ARRAY
(MAXIMUM NO. OF TABLE ENTRIES+l)

IERRT ● VARIABLE SET BY ASSIGNED GO TO AS RETURN POINT IF TABLE
INITIALIZATION ENCOUNTERS AN ERROR CONDITION

WRITTEN BY J.L;NORTONrLASL T-3n 1974

INTEGER TABLE
DIMENSION TABLf!t3,1)
COMMON/ERRORC/IERRTP
TABLE(l,l)=NAME
TABLEt2,1)=ITSIZE
TABLEf3,1)I!0
IERRTPvIERR?
RETURN
END
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:
3
4
s
6
7
8
9

10
11
12

;:
15

:;
18

::
21
22
23
24
25
2b
27
28
29
30
31
52
33
34
3s
36
37
38
39
40
41
42
43
40
4s

%
48
U9
50
51
52
5X
54

c
c
c
c

:
c
c
c
c
c

:

:
c
c
c
c
c
c
c
c
c
c
c
c
c

t
c
c
c
c
c
c
c
c
c

c
c
c

c
c
c

c
c

SUBROUTINE TABsET(TABLE~NAME,LOCAI IEFLAGt NSUBfN8UBlJN9UB2/NSUB31

ROUTINE

TABLE -
NAME .
LOCA w
IEFLAG=

●

●

NsUB =
NSUB1 -
N8UB2 q
NSUB3 ●

9

TO ADO A vARIABLE TO A NAMEL2ST TABLE

AN ARRAY wHICH HA!i BEEN INITIALIZ~D BY A CALL TO TAfJDEF
NAt4~ Of vAftIA13LE To BE ADDED,A$ A HOLLERITH CON8TANT
THE VARIABLE ITSELF
ERROR INDICATOR
RETURNED 2ER0 IF NO ERROR WAS FOUND
RETURN~O WITH THE CONTENTS OF THE VARIABLE -NAME=

LEFT~JUS71FIED (LEFT 6 CHARACTERS) AND THE ERROR NO,
RIGHTwJuSTJFZED IF AN ERROR OCCURRED

NuMBER Or $UB8CRIPTS (O11P.28310R 4)
FIR8T ARRAY DIMENSION
$ECOND ARRAY DIMENSION
THIRD ARRAY DIMENSION
(IF THE NAPELIST VARIABLE HA8 N Subscripts (N,LE,Ul~

THEN N8UBltN8UB?t, ,,tNSUBN=l ARE NEEDED)

THE ACTUAL FORM OF THE TABLE IS AS FOLLOWS =-
WORD 1 a THE TABLE NAME (LEFT=JUSTIFIEDCELANK=FILLED

HoLLERITH)
WORD 2 : UNU8ED
WORD 3 = NO, OF ENTRIES IN THE TABLE

NEXT FOLLOW TRIPLETS OF WORDS ?OR EACH NAMELIST VARIABLE =
WORO 1 ● VARIABLE NAME (SAME AS TABLE NAME)
WORO i? m VARIABLE LOCATION (RIGHT JUSTIFIEOIRELATIVE

TO BEGINNING OF CODE FIELD-LENGTH)
WORD 3 w SUBSCRIPT INFORMATION

● IF ZERO~THE VARIABLE IS SINGLY SUBSCRIPTED
m IF NON~ZERO,THE WORD IS INTERPRETED AS BEING

MADE t.JPOF THREE 18 BIT FIELDS, DENOTING
THE RIGHTMoST BIT AS 0, THE THREE FIELDS ARE
BITS 0-17#18-35sAN0 36=531RESPECTIVELY,
THESE THREE FIELDS CONTAXN NSUB11N3UB2tAN0
NsuB3/RESPECTIVELyc

THE LENGTH OF THE TABLE SHOULD BE 3*(WORO(S)+1) LoCATIONS,

WRITTEN BY J,L.NORTONtLASL Tm3t197U

INTEGER TABLE?SHIFT? AND?OR?COMP
DIMENSION TABLE(311)tFMT( 10)
COMMON/ERRORC/I!!RRT
IFFLAG=O

GET NUMBER OF ENTRIES CURRENTLY IN THE TABLC

NENTRY=TABLE(391)

COMPUTE SUBSCRIPT FOR NEW TABLE ENTRY

IsuBmNENTRY+2

MAKE SURE THERE Is sTILL TABLE sPAcE LEFT .

.
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c2: IF(19U8,LE,TABLE(2, 1)) GO TO 10
57 c
58 c NO. FATAL ERROR,
59 c
60 IFFLAG85
61 GO TO 999
62 10 CONTINUE
63
64 : SET UP TABLE ENTRY
6S c
66 TABLE(l, ISUB)mNAME
67 TABLE(2# 18uB)aLocFfLocA)
68 TABLE(3#IsuBl~0
6~ c
70 c COMPOSE SUBSCRIPT WORO IF VARIABLE IS AN ARRAY

c
;; IF(NSUB,EQ,O) GO TO 30
73 c
74 SET THE TAB&E BASED UPON HOW MANY SUBSCRIPTS THE ARRAY HAS
75 :
76 I?(NSUB,GT.1) GO TO ?0
77 c
78 c ARRAY HAS ONLY ONE SUBSCRIPT, OENOTE THIS BY 8ETTING SUBSCRIPT
79 c FIELO 1 TO 1 AND LEAVING ALL THE REST ZERO,
80 c
81 TABLE(3,1SUB)c$
82 GO TO S@
83 c

c ARRAY HAS MORE THAN ONE SUBSCRIPT
:; c
86 2@ CONTINUE
87 c
88 c SEE 1P AT LEAST THE FIRST SUBSCRIPT IS SPECIFIEO, IF NOT,ERROR,
89 c
90 IF(NSUB1.Ll!.0) GO TO 40
91
92 :
9s

:
%
96
97
98 ;

c
1;;
101 c
102 c
Ills c
104 c
109
106
107 c
108 c
109 c
110
111 c

FIRST SUBSCRIPT PREsEN7, STORE IT AND SEE IF ARRAY HAS MORE THAN
TwO SUBSCRIPTS,

TABLEc3, 1spB)mNsuBl
1F(NSUB,EQ,2) GO TO 30

YES, THE SECOND SUBSCRIPT MUST BE SPECIFIEO, IF NOT,ERROR,

IFtN$uB.2,LE,0) GO TO 50

SECONO SUBSCRIPT PRESENT, STORE $1 AND SEE IF ARRAY HAS tlORE THAN
THREE $U8SCRIPTS,

TABLE(311sp5)=oR(TABLE(3018u8) #8HIFT(Nsu82# 18))
IF(NSU13,EQ,3) GO TO 30

YES, THE THIRD SUBSCRIPT MUST BE SPECIFIED, IF NOT,ERROR,

1f(N5UB3.L!!,O) GO TO 60

.

.
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1!2
113
114
11s
lib
117
118
119
120
;21
122
123
124
12s
126
127
128
129
130
131
152
13s
134
135
136
137
1s8
i39
140
lU1
142
1U3
Iuu
1U5

c
c
c

30
c
c
c

c
c
c
c

40
c

:
c

90
c
c
c
c

60

:
c

70
999

THIRD SUBSCRIPT PRESENT, STORE IT AND MAKE SURE THE TOTAL NO,
OF SUBSCRIPTS DOES NOT EXCEED FOUR,

TABLE(3? I$uB)soR(TA8LE(3c ISUB11SHJFT(NSUB3, 36))
IFfN6U8,NE.11) GO TO 70
CONTINUE

ALL DONE, INCREMENT THE NO, OF ENTRIES AND RETURN,

TABLl!(3* ll*NENTRY+l
RETURN

ERROR - MORE THAN
IN ERROR

IEFLAQ*IEFLAG+l

ERROR ● MORE THAN
IN ERROR

IEFLAGsIEFLAG+l

ERROR = MORE THAN

ONE SUBSCRIPT INOICATED BUT NSUB1 NOT GIVEN OR
(ZERO oR NEGATIVE)

TWO 8UBSCRIPTS INOICATED BUT NSUB2 NOT GIVEN OR

THREE SUBSCRIPTS INDICATED BUT NSUB3 NOT GIVEN
OR IN ERROR

IEPLAOFIEFLAG+l

ERROR ● MORE THAN FOUR 6UBSCRIPTS INOICATEO

IEFLAGmIEFLAG+l
CONTINUE
IEFLAGBOR( IEFLAG,AND(NAMES 777777777777000000008])
GO TO IERRT
END

; c
s c
4 c
5

:
; c
8
v

i! c
12 c
13 c
14
15 c
lb c

SUBROUTINE NXTCOL(IFSIEFLAQ)

ROUTINE TO GET THE NEXT CHARACTER FROM THE CURRENT NAhEL18T CARD
AND,IF NECESSARYtREAO ANOTHER CARD FROM FILE IF

WRITTEN BY J,L.NORTON~LASL T-30197u

COMMON/ARRCON/ICHAR(80)g 1SUB81TE8T~ NSUB,NSU8V(41 ?IENTRYcISBSPT,
1 CREAL?CIMAG?C~P~EX,DIM,MULTSVo IV$UH~HULTp&18TpHOLLCR~005L~
LOGICAL LIST,HOLLER

INCREMENT THE COLUMN NO,

18UBSISUB+1

PIcK UP THE CHARAcTcR IN cOLuMN r8uB
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.

i7 c
18 ITC8T~ICHAR(ISUB)
19 c
20 c IF 18UB HAS NOT MOVED ACR08S A CARD BOUNDARVDWE ARE ALL DONE

c
$: IF(18UB,LE,80) GO TO 30
23 c

c MUST READ NEXT cARD, IEFLA(J WILL BE RETI.JRNECJ NON-ZERO ONLY IF

:: c AN EOF WAS Encountered,
c

:: CALL READIT(IF,IEFLAG)
28 IF(IEFLAG,EQ,O) GO To 10
29
3% : AN EOF WAS READ, WE ARE ALL THROUGH,
31 c

CALL MESSOT(32)
% IEFLAG=-32
34 RETURN
35 10 CONTINUE
36 c

c READ WAS Successful, RESET COLUMN AND CHARACTER,
:: c
39 ISUBD2
40 ITESTCICHAR(ISUB)
Ui c
42 c IF PROCESSING A HOLLERITH FIELD,NO MORE CHECKING
43 c
44 IF(HOLLI?R) GO TO 20
45 c
46 c CHECK FOR S IN CC2, IF NOTJALL FIN16HE0 CHECKXNG,
47 c
48 IF(JT68T,Nl!,lH$) GO TO 20

;; E S IN CC~, PR08ABLY BEGINNING OF NEXT NAMELIST STATEMENT, MUST
51 HAVE HAD MISSING TERMINAL S ON PREVIOUS CARD, GO BACK ANO
52 ; READ THE CAPD IN ERROR.
53 c
S4 BACKSPACE IF
5s BACKSPACE IF
56 CALL READIT(IFJIEFLAG)

;: : SET THE COLUMN POINTER TO CC80,Go PRINT ERROR MEssAGEtAND QUIT
59 c
60 IsuB=80
61 CALL MES80T(33]
62 IEFI.AG933
63 RETURN
64 20 CONTINUE
65 c
66 c EvERYTHING CHECKED OUT, SET COLUMN 70 1 AND PICK UP THE
67 c CHARACTER IN CC1.
68 c
69 XSUBV1
70 ITESTmICHAR(ISUB)

c
% c IF FLAG IS SET,PRINT THE LAST CARD READ
73 c
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~11 IF(LIST) CALL MESSOT(l)
7s 30 CONTINUE
76 RETURN
77 END

SUBROUTINE READIT(IF,IEFLAQ)
k c
3 c ROUTINE TO READ THE NEXT CARD ON FILE IF

c
: c WRITTEN BY J.L:NORT0N,LA8L 7*S,i974
6 c

COMMON/ARRCON/ICHARCIj0),18UB, ITtZST, NSU8tNSUBV(Q) lIENTRYI ISBSPTo
: 1 CREAL,CIMAG,CMPLEX,DIM,MULTSVn IV9UM~MULT,LIST~HOLLER,DOt3LE

c
1: c READ THE NEXT CARD
11 c
12 REAr)(IF,30) ICHAR

c
:: c CHECK FOR END-OF-FILE
15 c
16 IF(EOF,IF) 10,20
17 c
18 c YES, sET THE FLAG,

c
;: 10 CONTINUE
21 IEFLAGm-1
22 2C CONTINUF

RETURN
:: c
25 30 FORHAT(S@Al)
26 ENO

1

b c
7 c
8 c

c
1: c
11
12
13

SUBROUTINE OPDMP(FWAtLWAt IFILEl

ROUTINE TO DUMP SMALL CORE MEMoRY IN CDC COMPASS MNEMONICS

FWA - FIRST WORD TO BE DUMPED
LHA ● LAST WORD TO BE DUMPED
IFILE = FILE TO WHICH TO DIRECT OUTPUT

WRITTEN BY J.L.NORTONvLASL T-3~1975

INTEGER FwA,FwAP, GETIT~SHIFT,AND~ OR
DIMENSION IDIGIT(20) ~ICODE(4),IREG(4) )lOPRN( 13I42?1DNAME(81
OIMENSION IOP(42)~IHEQ(2@)
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la
15

:;
18

4;
21
.?2
23

;;

:!
28
29
30
31
32

;:
Ss
36
37
38

;:
41
42
4s
44
4s
U6
47
48

;:
51
52
53
54
59
S6
57
S8
59
60
61
62
63

%
66
67

x
70

DATA IoP/2HPs,2HR(.,2HwL#2HMJ, 2HRx,2Hwx#2HRI,2HTe, 2HIB, 2HR0,2HOB,
1 2HRJ,2HJpv 2HZRp2HNZ?2HPL~ i?HNG,2HIR~3H0R@ 2HDF~2H1Dt2HEQ~ ZHNE02HGE8
2 2HLT~ZHE)X~2H1.X#2HAX~ 2HMXP 2HNXo2HZX~2HUX02HPXo?HFXt 2HDX~2HRX~2HIX,
3 2HNfi,i?l+CX~ 2H8A,2H3B02HSXl

OATA IDNAME/lH0;lHlplH2,1H3,1HUp IHS11V6,1H71

IF FWA,6T,LWA, IGNORI! THE CALL

IF(FWA,GT,LWA) RETURN
FwAP8FMA

LOOP OVER ALL WORDS TO BE DUMPED

CONTINUE

GET THE CONTENTs OF THE CURRENT ADDRESS (FWAP) TO BE DUMPtD

IwORDqGETIT(FWAP)

BREAK THE WORD uP INTO INDIVIDUAL DIGITs

DO 20 Isl#20
IDIGI?( I)=AND(sHIPT( IwORD8 3*i),7B)
CONTINUE

COMPUTE HOLLERITH EQUIVALENT OF OIGITS

DO S0 IEl,ZO
IsuBmIDIGIT(I)+l
IHEo(I) sIDNAME(ISUB)

IDN Is THE cURRENT DIGIT NO, OF THE wORD BEING PROCESSED

IDNs1

IPART IS THE NO, OF THE INSTRUCTION (1-4) BEING PROCESSED
FOR THE CURRENT WORD

IPARTs1

INITIALIZE THE OUTPUT FIELOS

DO 50 Ist/4
IcODE(I)R2H
IREG(I)RIH
DO 40 JvIP13
IOPRN(J~I)~lH
CONTINUE
CONTINUE

LOOP OVER ALL DIGITS

CONTINUE

IOPNO 18 THE NO, OF THE CHARACTER OF THE OPERAND FIELD CURRENTLY
BEING FILLED
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71

E
yll
75
76
77
76
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
9s
96
97
98
99

lno
101
1P2
lk13
104
105
106
107
108
109
110
111
112
113
!lU
115
116
117
$18
119
120
121
)22
Izs
li?ll
12s
12tl
127

:
c

7t3

c
c
c

80

;
c

c
c
c
c

c
c
c
c

90

100

c
c
c

c
c
c

110

lzO

130

100

IUPNU; l
IGOT~IDIGIT(IDN)+l
GO TO (70,3b0, UU0,50@,520g6Z0,620g b20). IGOT

FIRST DIGIT OF OP IS O

CONTINUE
IDNRIDN+l
IGOTSIPIGIT(ION)+I
GO TO (80, 190,330,340,3500330,350, 350)oIGOT

OP IS PS (Ofdl

CONTINUE
ITYPE-1

CHECK FOR ERRORS

lF(lDh,l.E,12) GO TO 100

SEE IF THIS IS ENO OF WQRO PAOOEO WITH ZEROS, IF SOn
PROCESS LIKE NO,

1F(10N,EQ,17) GO TO 600

WORO IS IN ERRoRF MUST NOT BE INSTRUCTIDNO PRINT MESSAGE AND 130 ON
TO NEXT wORD.

CONTINUE
WRITE(IFILE~7b0) FwAP/IWORO
GO TO 180
CONTINUE
ITYPEs1

PROCESS INSTRUCTION OF THE FORM OP K

IDNmIDN+2

PROCEs8 K

CONTINUE
1SUM80
00 120 1*1,6
IDNmIDN+l
ISUMaOR(ISUM,SHIFT(IOIGIT( IONl~3*(b_I)))
CONTINuE
IsuMssHIFT(sHIFT( IsuM#u2)#94i?)
IF(ISUM,GE,O) GO TO 130
ISUM@=ISUM
IOPRN(IOPNO, IPART)SIH=
GO TD 140
CONTINUE
IOPRN(IOPNOf IPART)SIH+
CONTINUE
IOPNOSIOPNO+l
DO 150 181#6
IDuANO(SHIFT(ISUM,=3*(6-1) )c7B)
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128
129
130
1s1
132
133
1s4
135
136
1s7
138
139
140
141
142
145
104
145
146
IU7
148
149
1s0
1s1
152
153
154
155
156
157
158
159
160
161
162
163
164
165
i66
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

IOPRN(IOPNO,IPART)SIDNAPIE(1O+1 )
IOPNOmIOPNO+l

150 CONTINUE
c

FINISH PARCEL
:

160 CONTINUE
ICODE(I PART)RIOP(ITYPE)
IF(IDN,GE.20) 00 TO 170
IPARTzIPART+l
IDN@IDN+l
IF(IDN,GT,16) GO TO 90
GO TO 60

c
c WORD IS FINISHEO, PRINT THE LINE,
c

170 CONTINUE
WRITE(IFILE1770) FWAPt XWORDr( ICODE(I)tIREG( 11/(10pffN(Jt11rJ~11131t

1 1~1/IpART)
c
c
c

180

c
c
c

c
c
c

190

;
c

l?OO

c
c
c

21$4

c
c
c

22fl

SEE IF THIS WAfJ THE LAST WORD

CONTINUE
IF(FWAP,GE;LWA] RETURN

No, CONTINUE,

FWAPnFWAP+l
GO TO 10

FIRST TWO DIGITS OF OP ARE 01

CONTINUE
IDNMION+l
IGOTPIDIGIT(IDN)+$
GO TO (.21i10,210,210,230,2110,240,250, 310),IGOT

OP IS RJ (010)

CONTINUE
ITYPEa12
XONE1ON+1
GO TO 110

OP IS 011 OR 012

CONTINUE
ITYPEoIGOT

PROCESS INSTRUCTION OF THE FORM OP BJ+K

CONTINUE
IF(IDN,GT,13) GO TO 90
IONSIDN+l
IOPRN(l, IPART)ISIHB
IOPRN(2. IPARTIUIHEQ(ION)
IOPNOi3- -
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185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
?04
20s
206
z07
208
209
210
211
212
213
214
215
216
217
218
2i9
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
23S
236
257
236
239
i!uO
241

c
c
c

230

c
c
c

24B

c
c
c

c
c
c

250

c
c

260

.270

280

c
c
c

290

c
c
c

300

GO TO 110

OP IS PIJ

CONTINUE
ITYPEQU
IFCID161T(IDN+l):NC.@.OR,lD~QIT( IDN+21sNEoOI Go To 220
IF(ION,GT013] GO 70-90
IoNaIoN+7
GO TO 160

OP IS 014 OR B15

CONTINUE
JTYPEsIGOT

PROCES8 1N8TRUC710N Of THE FORM OPJ XK

ION?IDN+l
IREG(IPART)aIHEQ(IDNl
IDNqION+l
XOPRN(1OIPART)S1HX
IOPRN(2, 1PART)PIHCQ(IDN)
GO TO 160

OP IS 016

CONTINUE
IF(IDIGIT( IDN+l).NEoO) GO TO 280
ITYPE*7

PROCESS INSTRUCTION OF THE FORM OP BK
CONTINUE
IDNPION+2
CONTINUE
IOPRN(l/IPART)mlHB
IOPRN(2, 1PART)BIHEQ(IDN)
GO TO 160
CONTINUE
1?(101G1T(10N+2),NE,0) 00 TO 290
ITYPET8

PROCESS INSTRUCTION OF THE FORM OPJ

IDN81DN+1
IREG(IPART)sIHEQ(IDN)
IDNqIDN+l
GO TO 160
CONTINUE
ITYPEm9

PROCESS INSTRUCTION OF THE FORM OPJ BK

CONTINUE
IONFIDN+l
IREG(IpART)aIHEQ( ION)
IDN=IDN+l

.

.
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242 GO TO 270
243 c
Z4U c OP IS 017
245 c
246 310 CONTINUE
.2Q7 IF(IDIGIT( ION+l);NE,O) GO TO 320
248 ITYPE=10
2U9 GO TO 260
25@ 320 CONTINUE
251 ITYPEc1l
I?S2 GO TO 300
253
254 : OP IS JP (02)
255 c
2!56 330 CONTINUE
257 17YPEB13
258 c
259 c PROCESS INSTRUCTION OF THE FORM OP
260 c

BJ+K

261 1F(1DN,GT,12] GO TO 90
262 IDNmION+l
263 IOPRN(l, IPART)=lHB
264 IoPRN(2, 1PART)mrHlzQ(IDN)
265 IONSION+I
266 IOPNOF3
267 GO TO 1!0
268
Z69 : FIRsT TWO DIGITS OF OP ARE 03
.27fl c
271 340 CONTINUE
272 1F(IDN,GT,12) GO TO 90
273 IoN@IDN+l
274 IGOTSIDIGIT(IDN)
275 ITYPESXGOT+14
276 c
277 c PROCESS INSTRUCTION OF THE FORM OP
278 c

XJ,K

279 IONBIDN+I
280 IOPRN(it IpART)SIHX
281 10PRN(2, 1pART)IIIHE0(IDN)
282 :;~fi~::,IPARThJIH,
283
284 GO TO 110
285 c
Z86 c FIRsT TWO OIGIT$ OF OP ARE 040@S~0beOR 07
287 c
m 350 CONTINUE
289 1F(1DN,6f,12) GO TO 90
290 ITYPE$IGOT+17
291 c
292 PROCESS INSTRUCTION OF THE FORM OP
293 :

BIoBJ8K

294 IDNwIDN+I
29S IOPRN(l, IPARTIDIHB
296 IOPRN(2, 1PART)SIHCQ(IDN]
297 IOPRN(3,1PART)P1H,
298 IOPRN(U~IPART)slHB
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299 IDNsIDN+l
300 IOPRN(5, 1PART)=IHEQ(IDN)
301 IOPRN(611PAI?T)=1H,
302 IOPN087
303 GO TO 110
304 c
305 c FIRST DIGIT OF OP 18 1, OP IS 9X1.
306 c
3ki7 360 CONTINUE
308 ITYPEc26
3@9 IDN~IDN+l
310 IGUTaIOIGITCIDNl+l
311 GO TO (370, 370, 370g370,430t4300 u30v430)~IGOT
312 c
313 c PROCESS INSTRUCTION OF THE FORM OPI XJ
314 xJ*XK
315 :
316

XJ+XK
xJmxK

317 :
318 c

XJ/XK
(IGOT=l~2,3C4,0R !5)

319 c
32@ 370 CONTINUE
321 IDNsION+l
322 IREG(IPART)sIHEQ( IDNI
323 IDNoIDN+l
324 IOPRN(l, IPARTI*lHX
32s IOPRN(2, 1PART)FIHEQ(IDN)
326 IDN=IDN+l
327 IF(IGOT,EGI.11 GO TO 160
328 KREG=IHEQ(IDN)
329 IOPNO=3
330 IGOT=IGOT-1
3s1 GO TO (380,U00, 410,420)~IGOT
332 c
333 c AOD ON ●XK
334 c
335 380 CONTINUE
336 IOPRN(IOPNOt IPART)=lH*
337 390 CONTINUE
338 IOPRN(IOPNO+l, IPART)aiHX
339 IOPRN(IOPNO+2, 1PART)?KREG
340 GO TO 160
341 c
342 c ADD ON +XK
343 c
34U 400 CONTINUE
345 IOPRN(IOPNO, IPART]mlH+
346 GO TO 390
347
348 : ADD ON sXK
349 c
350 410 CONTINUE
3s1 IOPRN(lOPNOI IPART)alH-
352 60 To 390
353 c
35U c ADD ON /XK
355 c
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356
357
358
359
360
361
362
563
364
365
3b6
367
368
369
370
371
372
373
374
375
376
377
378
379
38a
381
38Z
383
384
38S
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
4f13
40Q
uF15

4U7
408
409
410
411
412

420 CONTINUE
IOPRN(IOPNU,IPART)SIH/
Go To 390

c
c PROCESS INSTRIJcTION OF THE FORM OPI

:
c
c
c

430 CONTINUE

c
c
c

440

c

;
450

c
c
c

460

c

:
470

IDNqIDN+l
IREG(IPART)PIHE9t10N)
IDNrIDN+l
KREOEIHEQIIDN)
IoPRN(l, IPART]rlHm
IoPRN(2, 1PART)ulllx
IDNfiIDN$l
IOPRN(3, 1PART)RIHEQ(IDN)
IF(IGOT,EQ,5) GO TO 160
IGOTmIGOT-5

●XK
●XK*XJ
-XK+XJ
●XK=XJ

(IGOT=5/6t7/OR S)

IOPNOa4
Go To (380,400, fJ10)tIGOT

FIRST DIGIT OF OP IS 2

CONTINUE
IDN:IDN+l
IGOTSIDIGITCIDN)+l
GO 70 (45@,480, u50,480,490,490, 490,490],IGOT

Qp IS LXI

CONTINUE
ITYPEB27
IF(IGOT,EQ,l) GO TO 470

PROCESS INSTRUCTION OF THE FORM opl 8J,XK

CONTINUE
IONQION+l
IREG(IPART)=IHEo( ION)
IDN=IDN+l
IOPRN(l, IPART)FIHB
10PRN(2, 1pART]=IHEQ(IDN)
IDNsIoN+l
IOPRN(3,1PARTIE1H,
IOPRN(4,1PART)F1HX
IOPRN(S, IPART)SXHEQ(IDN)
GO TO 160

PROCESS INSTRUCTION OF THE FORM OPI JK

CONTINUE
IDN81DN+1
IREG(IPART)sIHE9(ION)
IDN?IDNtl
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U13 IDPRN(l, IPART)mIHECl(~DN)
414 IDNmIDN+i
41s IOPRN(2, !PART)BIHEQ(IDN)
416 IOPRNC3?IPART)R1HB
417 GO TO 160
416 c
419 OP !S AxI
420 :
421 ~80 CONTINUE
42~ ITYPEm28
425 1F(IGOT,EQ,2) GO TO 4TB
424 GO TO 460
42S c
426 c OP IS NXI,2XI,UX1,0R PX!
427 c
428 490 CONTINUE
429 ITYPEQIGOT+25
430 00 70 460
431 c
432 c FIRsT OIGIT OF OP 18 3
U33 c
a3& 500 CONTINUE
435 IDN=IDN+l
a36 IGOTPSIOIGIT(IONj
4s7 XTYPE81GoTP/2+3a
4s8
439

IF(MOf)( IGDTP,2i,NE.0) GO TO 51o
IGOT83

440 GO TO 370
a41 510 CONTINUE
442 IGOTPU
4a3 GO TO 370
44U c
a45 c FIRsT DIGIT OF OP !S 4
a46 c
447 520 CONTINUE
uaa IDNsION+l
449 IGOT*IOIGIT(IDN3+1
a50 GO TO (530,5Q0,550~570#580~S80, 590P570)~IGOT
451 c
452 c OP IS FLOATING MULTIPLy
a53 c
4SU - S30 CONTINUE
ass ITYP~s34
456 GO TO 560
45? 540 CONTINUE
a58 ITYPEa36
459 GO TO 560
460 550 CONTINUE
061 ITYPEB35
&62 560 CONTINUE
1163 IGOTmZ
46a GO TO 370
465 c
Qbb c OP IS MXI OR CXI
467 c
468 570 CONTINUE
469 ITYPEE29 .

.
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L170
471
472
473
474
475
476
1177
478
U79
480
U81
482
483
484
485
U86
487
488
L189
U90
U91
492
493
494
495
496
497
498
499
500
5@l
502
503
Sau
505
506
507
508
509
510
511
512
513
514
51s
516
517
518
519
520
521
522
S2S
524
525
S26

IF(IGOT.EQ.7) ITYPEa39
GO TO 470

c
c OP IS FLOATING DIVIDE
c

580 CONTINUE
ITYPE@34
IF(IGOT,EQ,S) ITyPEc36
IGOTSS
GO TO 370

c
OP IS NO

:
590 CONTINUE

ITYPEs38

: PROCEsS 1S BIT INSTRUCTION OF THE FORM OP N
c

600 CONTINUE
IDNaIDN+l
IF(IOIGIT( IDN),NE,O,OR, IDIGIT (IDN+l),NE,O,OR, IDIGIT(ION+2) ,NE,O)

1 GO TO 610

610

c

:
620

630

buo

650

660

IDNqIDN+2
GO TO 160
CONTINUE
IOPRNC1, IPART)=IHEQCIDN)
IOPRN(2, 1PART)=IHEQ(IDN+1)
10PRN(3, tPART)sIHEQ(IDN+2)
IOPRN(4,1PART)=1HB
IDNsIDN+2
GO TO i60

OP BEGINS WITH 5,6,0R 7

CONTINUE
ITYPE?IGOT+34
IDNcIDN+l
IGOTmIOIGI,T(IDN)+I
IF(IG07,L704,AND~ IDN,GT.i2) GO TO 90
IDNmIDN+i
IREG(IPART)sIHEQ( IDN]
IONSIDN+l
JREGcIHEQ(IDN)
IF(IGOT,LT.4) GO TO 630
IDN@IDN+l
KREG~IHEQCIDN)
CONTINUE
GO TO (640,660,670, 680~700~710~ 730~750)~IGOT
CONTINUE
IOPRN(l, IPART)PIHA
CONTINUE
IOPRN(211P4RT)SJRE(I
IOPNO@3
(2P TO 1;0
CONTINUE
IOPRN(l/IPART)CIHB
GO TO 650
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S27
528
529
530
531
532
533
534
535
536
537
538
539
5U0
541
542
543
544
545
546
547
548
549
550
551
5$2
553
554
555
556
557
558
559

670 CONTINUE
IoPRN(l, IP)97)allix
GO TO 6S0

680 CONTINUE
IOPRN(lCIPART)=lHX
IoPRN(3t IPART)rlH+

690 CONTINUE
IoPRN(2# IPART)EJREG
IOPRN(481PART)P1HB
IflPRN(S, IPART)sl(REG
60 TO 160

700 CONTINUE
IOPRN(3?IPART)91R+
GO TO 720

710 CONTINUE
IOPRN(311PART)SlH-

720 CONTINUE
IOPRN(l, IPART)WIHA
GO TO 690

730 CONTINUE
IOPRN(3,1PART)81H+

740 CONTINUE
IOPRN(i, IpARTIqIHB
GO TO 690

750 CONTINUE
IoPRN(3t IPART)@lH9
GO TO 740

c
760 FORMAT(1H t06~3X02013X8( lH=)~

1 54HwoRD CONTAINS ILLEGAL INSTRUCTION(8), MUST SE DATA OR t
2 10HCLoBBERED,~ 8flH-))

770 FORMAT(1H ,06,3x020~U(3XA20 Al?3X13Al ))
ENO

SUBROUTINE PABORT
: c
3 c ROUTINE TO HANDLE A80RT EXCHANGE PACKAGE DUMPS

; ; WRITTEN BY J.L.NORTON?LASL T-311974
6 c

INTEGER SHIFT
; LOGICAL FILM
9 COMMON/YSC5/RCSTRT~FILMIPAPER1 IPD?IFD

10 coMMoNiIEDMP/IouMP(16)
11 c
i2 c PRINT CP TIME AT A80RT SO A TIME LIMIT ABORT X8 EASILY
13 c DISTIN13UISHABLE
14 c
15 CALL sECOND(TJLN)
16 DO 10 IPX46,1FD,6
17 10 WRITE(IPX130) TJLN .

.
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18
19
20
21
22
23
24
25
26
27

::
30
31
32
33
3U
35
36
37

%
40
U1
62
43
44
45
46
47
48
U9

;!
52
53
54
55
56
57
50

c
c
c

c
c
c

c

:

c
c
c
c

c
c
c
c

c

:

c
c
c

c

PRINT THE HARDWARE EXCHANGE PACKAGE

DO 20 IPXS6C,IPD,6
20 wRITE(IPX?40)

CALL DMPPKC6JIDUMP)

SEND IT TO FILM IF FILM IS ,TRUE,

IF(FILM) CALL DMPPK(1201DUMP)
ENTRY PDMPPK

GET THE P COUNTER FOR THE ABORT

IFWaSHIF7( IDUMP,-3b)

SUBTRAC7 32 (40 OCTAL) FROM IT.
TO ZERO,

IF ReSULT IS NEGATIVE,SET XT

IFwmIFw932
IF(IFW,LT.9) IFWoO

ADD 37 OCTAL (IFW-U08+77B) TO P COUNTER, IF RESULT 18 OUT OF
RANGE,SET IT TO 77B0

IFWBSIFW+776
IF(IFW,GT,150077B) IFW*O
IF(IFMB,GT. t50077B) IFWB~77B

PRINT OP CODE DUMP AROUND ABORT ADDRESS

cALL 0PDMP(IFW,IFWB,6)

SEND OP CODE DUMP TO FILM IF FILM IS ,TRUE,

IF(FILM) CALL DpDMP(IFW,lFwB, i2)
RETURN

30 FORMAT(1HI?21HCP TIME AT ABORT WAS 0F9,3)
40 FORMAT(//lH ,10( lH+)~Z5HHAROWARD EXCHANGE PACKAGE~lO(lH+))

END

SUBROUTINE PARPLT
i c
3 c ROUTINE TO PLOT PARTICLES

; : ORIGINALLY WRITTEN BY A,AOAMSDEN!LASL T-3
6 c MODIFIED AND DOCUMENTED BY J,L,NORToNOLA8L Tw3f 1975
7 c
8 * --w-- BEGIN COMDECK PARAM .-.w-
9 COMMON/PCOM/NSCPl,ITABP, ITABXp~ITABYP, IpFB,NplrNp2~ N1.Cpl?NLcpZV

I
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10
11
12

;:
15
16
17
18

;:
21
22
23
24
25

:!
28
29
30
31
32
33
34

::

;:
39
00
41
U2
43
44
45
46
47
48
49
so
51
52
53

:;
56
57
58
99
60
61
62
63
64
6S
66

*
*
*

*
●

c

c

*
*

*
*
*

*

1 NLcP3#NLcP4,1FLMsz
m--q- END COMOECK PARAM ● w---
● uwww BEGIN COMDECK VSTORE ,Wmw,
..-qa BEGIN COMDEcK YAQDIM ● *--*
DIMENSION X(l),XpAR( l),R(l),yPAR(l) ,y(l),MpAR( l),U(i),UG(l), DELSM(

1 l)cV(l),vO( l),RO(l)~SIE(l) ?MP(l),RMp( l),RCSQ(l)~fI[l) ~ETIL(l)PRVOL
2 (i),M(l),RM( l)lVP(llpP(l)I PL(l),UP( l)cUTIL(ll~UL(l) ?CQ(l)~VTIL(l)
3 ,VL(l),ROL(l ),AVXSV(l),AVYSV( l),DLSROI( l),DLSROQ( l),CAPQAM( l),TIJQ
U Cl) SSIG(l) ~TUSCi)OGRROR( l)lGRROZ( l)rGRROP(l) OTUQVEC( l)cMTIL(l)~
S CONC(l) ~CTIZMP(l)?ANCU(l) ~ANCV(l) tGR8V(l)CGZSV(l) ~x13K(l)rx2UK(l)C
6 Y13K(1), Y24K(11,xR13K(1)? XR2UK(t) ~DKLSM(ll,AREA(l)

--w.. END COMDECK YAQDIM m,---
--.*w BEGIN COt4DECK VAQSC -----
LOGICAL RESTRT,FXLM?pAPERC TURB
REAL LAH,MU
COMMON/Y8CllAASCtNSCPl)
COMMON/YSCl/AA8Cf9600)
COMMON/YSC2/AA(l),ANC~AOV AOFACVABMVB@vCOLAMUvCyL~ DRtDTcDTCCDTFACO

1 OTO(lO) *DTOC(lO) ?DT02,DT081 DTPOS?DTV,DZ,EM1(31EPSIFIPXL, FIPXR,
2 FIPYB/FIPYToFIXL?FIXR~FIYBF FIYT~FREZXR#GRCGRDVELt GZS GZP~I~IBAR?
3 IOTO, IJ~IJM, IJP,IMl~IPXLC IPXR, IPYB~IPYT, IPlpIp2~19C2? 19C311TV,
4 IUNF~IXL, IXR,IYB,IYT,J, J8AR
COMMON/YSC2/JCEN,JP10JP2t JPU~JUNF~JUNF02,KXIpLAM~ LPB~MU~NAME(8)~

~ NCYC,NLC, NPS, NPT,NQ,NQI,NQIB, NQ12, NSc, NU141T, zORIG,0M,0MCYL,PXcONV
2 ,PXL,PXR,PYB,PYCONV#PYTPRDToREZRON~ REZSIEIREZYO*RIBARSRIBJB,
3 FREZYT, FREZYB,ROMPR, T,THIRD, NCLST,TOUT,TWFIN
COMMON/ySc~/TuQI,TusI,NcQ, TNEG,TNEGSV, TUsV, TURB,PTOP,PRITE, PBOTM,

1 ILNG1N1LNGtTP3cTUpOT1TDQSAV~ TK~TI, TUQENG?EPi~SAVltQLEVELt TQ?IST,
2 Vv, XCONV,XL?XR~Y9, YCONVV YT~PTPOLD~DT8V#DTLAST~ FIyBo~ IYBO,YCNVLD,
3 XCNVLD, FIXRO,FI)tLOIIXROC IXLO, ISVWIJSVW,QMN,QMX,WMAX, JNM~T2~TLIM,
U RDMFXR,ROMF’YT,ROMFYB,JDUMP, TWTHRDI TE~OTR~TMASSI DTVSAV~ DTCSAV,IOTV
5 ,JDTV, IDTC,JDTC,CIRC,TIS, POTE,UMOM,VMOM, TMAX,TGMX, ITM,JTM,lTG,JTG
6 ,TMASSV, WMAXEF,RMINEFDTSTRTD
coMMoN/Ysc2/zz
coMMoNlYsc4/ITAB(ITABP)
COMMON/YSC4/ITABt1000)
COtlMON/YSC5/RESTRT,FILM, PAPER,IPDtIPO
----- END COMOECK YAQSC ww*9m
----w BEGIN COMDECK YAQEQ m9www
EQUIVALENCE(AASC( l),X,XPAR) ?(AASC(2) OR~YPAR)t CAASC(3) IYJMPAR), (

1 AASC(4) CU)~(AASC(S) ~v)1(AASC (6) ~RO), (AASC(7) ~DELSM~RCSQC MP)F(AASC
1 (8) cEcETILs AREA,xR13K),
2 (AASC(15),SIE ), (AASC(16),PM0, DKLSM,RMP), (AASC[9
3 ),RVOL) O(AASC( lO),M,RM,vP) ~(AASC(ll)tpCPL~EP~up)/(AASC( 12)~UT1L~
4 UL,PMX,PU), (AASC(13),VTILr VL,PMYfPV), (AASC(i4),Q~ CQ,ROL), (AASC(17
5 ),CAPGAM,UG), (AASC(18),TLJQ) t(AASC( 19)~SIG)?(AASC(20) ?TUS)t(AASC(
6 21) ~GRROR), (AA9C(22)~GRROZ) ,(AASC(231 CDLSROI?Y13K), (AASC(24),GZ5V
7 ), (AASC(25), DLSROQOVG)~ (AA$C(26) ?GRSV)I(AASC(27) JGRROP?TUQVEC?
8 v2fIK), (AASC(28), MTIL),(AASC (i?9)?CONC) c(AASC(30)lCTCMP? XR24K)?(
9 AASC(31) ~ANCU)r(AASC(32) ~ANCV)~(AA9C(331 ~AVxSV,x13K1 ~(AAsc(34)/
I bvYsv,xzau)
REAL t4,1iP,MPAR,MTIL
w---M EhD COMDECK YAQEQ Wmw-m
w-*-- END COMDECK YSTORE WWwwm
--v-- BEGIN COMOECK PCALL w-w-,
COMMONIPCALLCIXCONVP, YCONVP, YUP,YLB
w.-.. END CoMDEcK pcALL -----
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67
68
69
7t3
71
72
73
7U
75
76
77
78
79
Bn
81
81?
83
8U
as
Rb
87
88
09
QB
9!
~2
Q3
94
95
96
07
98
99

100
lQ1
1P?
in3
lflu
1G15
10b
lGi7
ltitl
~n~
110
111
112
113
l~u
115
116
117
118
119
128
121
122
123

c
c
c

c
c
c

c
c
c

c
c
c

c
c
c

c
c
c
c
c
c

c
c

COMMON/XTENC/XtEN,YTEN
DATA BCD/lH /

ADVANCE FILM TO NEXT FRAME

CALL ADV(l)

INITIALIZE PLOT VALUES

IPXL=65
IPxRr660
IPYB=9BB
FIPxL=65,
PxpxR=660,
FIpY8.900,
YUP=PTOP+2,*PRITE
YLB=PROTM-3,*PRITE
PycNVP=FLoAT( IpYT-IPYB) /(YUP-YLfl)
PXCONV=PXcONV*PYCNVP/PYCoNV
Pycohv=PYCNVP

SET UP CALL TO TICBOX

XCONVP=PXCONV
YCONvP=PYCONV
IMLsv=IxI.
IXRSV=IXR
IYBSV=IYB
IYTSV=IYT
IXL=lPXI.
IXR=IPXR
IYB=IPYR
IYT=IPYT
}IYRSV=FIYB
FTXL!jV=FIXL
FIY~3=FIPY8
FIxL=FIPXL

llRbh AtND LABEL THf PLOT FRAWE

CALL TICBOX

LABEL THE PARTICLE PLOT

CALL LINCNT(60)
Iui?ITE(IFD, i@Gl) PXR~pyRtPyT
WRITE(IFO, n?) JNM,NAME,T,NCYC

LOOP OVf.R 4LL THE PARTICLES AND PLOT THEtI

IECP IS THE LCM INOEx
NPPT Is THt PARTIcLE cOIJNTER

IFCPSI
NPPT=8

BRING A BUFFEP-LOAn OF PARTICLE DATA FROM LCM INTO SCM
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Izu c
125 10 CALL ECRD(AASC, NLCP1+IECP-1, LPB, IDUM)
126 c
127 c KP Is THE SCM INDEX
128 c
129 KP=I
13!? c
131 c SKIP THE PARTICLE IF ITS X=COOROINATE IS NEGATIVE
132 c
133 20 IF(XPAR(KP),LT.O. ) GO TO 30
134 c
135 c CALCULATE TtiE RASTER COORDINATES OF THE PARTICLE
136 c
137 IXl=FIPXL+(XpAR(KP)mPXL) *PXCONV
138 IYIuFIPYH+ (YPAR(KP)-YLB) *PYCONV
139 c
lUFI c PLOT IT lJ)lLEss IT Is olJTsIDE OF TH~, PLoTTING REcTANGLE
141 c
142 IFf IXl,GT, IXR,OR. IXl,~T,IXL) GO TO 30
1U3 IF((IY1.GT, IYR)OOR. (IY1,LT ,IYT)) GO TO 3B
lull CALL PLT(IX1,1Y1,42)
145 CALL PLT(IXI,1Y1,U2)
1U6 CALL PLT(Ix111Yl,U2)
147 c
lti8 c INCREMENT THE PARTICLE COUNTER AND SEE rF ALL HAVE BEEN PLOTTED
1li9 c
150 30 NPPTsNPPT+l
151 IF(NPPT.EQ.NPT) GO TO 4B
152 c
153 c ho, INCREMENT THE SCM POINTER AND SEE IF THE BUFFER NEEDS TO
15U c BE REFILLEO,
155 c
156 KP=KP+’3
157 IF(KP,LT.LPB) GO TO 2P
158 c
159 c YFS, INCREMENT THE LcM INDEX AND GO REFILL THE SCM BUFFER,
16kl c
161 IF.CP=IECP+LPB
lh2 GO TO lti
!63 c
164 c ALL pARTIcLEs HAVE 8EEN PLOTTED, SEE IF ANY TI~E-OEPENDENT
165 c PLOTTING IS DESIRED,
166 c
167 U@ CONTINUE
168 IF(IST,LE,fi) GO Tn 80
169 c
17fl c YES, SEF IF THERE HAVE HEEN AT LEAST TWO TIME Pf.RIOOS SAVLO,
171 c
172 lF(NILNG.LT,2) GO TO 8M
173 c
170 c YES, PRFPARF To Do THE TIMEPDEPENDENT PARTICLE PLOT,
175 c
17(I CALL Af)V(l)
177 CALL TICBOX
178 NIST=NPT/IST
179 NTOT=NPT/NIST
180 00 7FI I=l,NTOT
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181 DO 6P J=l,NILNG
182
183 : SAVF THf LAST POSITION IN TIME
184 c
185 IX3CIX2
186 IY3=IY2
1$7 IOK3ETOK2
!R8 IBEGIN=NLCP1+NLCP2+2* (NPI* (J-1)+1-1)
169 CALL ECRD(XTEN, IHEGIN,.2,1DUM)
190 c IX2=FTPXL+(PAX( I,J)*XL)*PXCONV
lQt IX2=FIPXL+(XTEN-XL) *PXCONV
192 c IY2=FIPYf3+ (PAY(T,J)-YLB) *PYCONV
193 IY2=FIPYR+(YTEN-YLB) *PYCONV
194 IoU2=0
195 IF(IX2,GT. IXR,OR. Ix2.LT.Ixl,. OR. IYZ,GT. Iy13,0R, IY2,LT,IyT ) IoK?=l
196 c
197 c M4f7K THE ~N]TIAL POsITInN WITH A STAR
198 c
199 IF(J.W,l) GO 10 50
,2$?$4 1F(IOK2,E(J.0) CALL PLT(IX2,1Y2,UU)
201 GC TO 6!3
202 5ti CONTINUE
2(?3 c
2tlu c MARK PARTICLts WITH A D(IT
2@5 c
2@6 IF(IOKi?.EO,O) CALL pLT(IX2,1Y2,E!7)
2P7 c
2f18 c CONNECT TI{E PARTICLE WITH ITS NEIGHBOR IN TIME
2f19 c
Zln IF(InK2,EQ.@. AND.IOK30En, B) CALL nRv(IXI?, IY2,1X3,1Y3)
?11 60 CONTINUE
21? 70 CONTINUE
.?13 c
21LI LABEL THE PLOT
215 :
216 cAi.~ LINCNT(60)
217 wRITE(IFD,913)
218 WRITE(IFO,11O) JNM,NA~E,T,NCYC
219 80 CONTINUE
22U c
221 c RESTORE THF PLnT INDICES
222 c
223 IxL=IXLSV
.?24 IXR=IXRSV
22s IYBzIYBSV
226 IYT=IYTSV
227 FIYB=FIYBSV
.?28 IFXL=FIXLSV
229 RETURN
23n c
231 9n FORHAT(25H TIME-OEPENOENT PARTICLES)
232 lPO FCIRPAT(lOH PbRTICLESlllX5H PxR=!pE12,5,5H PYBmEii?.5,5H PYT=Ei2,5)
?33 110 FORPAT(lH ,4XA161,8A1H,3 X2HT=,1PE12, 5, 1X6HCYCLE=,15)
234 END
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1
2
3
4
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8
9

la
Ii

E
lU
15
lb
17
18
19
?0
21
?2

:;
i!s
26
27
28
29
30
31
32
33
30
35
36

u
39
40
dj
U2
43
44
a5
L16
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SUBROUTINE PCHCK

RoUTINE 70 CHECK THE YAOUI LARGE AND SMALL CORE PARAMETERS

WRITTEN BY J,L,NoRTONtLASL 193,1975

----- BEGIN COMDECK PARA~ -----
COMHON/PCOM/NSCPl, ITARP,ITAEIXP, ITA8YP, IPFB,NplrNp2,NLCp 11NLCP21

1 NLcP3, NLcPll,IFLMsz
----- END COMDECK PhRAt4 w--*-
----- BEGIN COMDECK YAQSC ..”-.

LOGICAL RESTRT,FILH,PAPER, TURB
REAL LAM,MU
COMMON/YSCl/AASC(NSCpl)
COMMON/YSCl/AASC(960@)
coMMoN/ysc2/AA(l),ANC, Afl,AOFAc, AOM,B@,COkAMU# CYLIDR, DT~DTC,OTFAC,

1 OTO(lO), DTOC(l@), fIT02,0T08, 07POS, DTV,DZ,EM10tEPS,F IPxLrFIpxR~
2 FIPYR,FIPYT,FIXL,FIXR,F IYf3,F1YT?FREZXR,GR, GROVEL~ GZ?GZptI,IBAR,
3 IOTO,IJ/IJMoTJP,IMl,IPXLt lPXRt IpYB81pyTp1p1t1p2r IsC2t Isc3rITv#
u IUNF,IXL,IXR,IYFJ,IYT/ J,JBAR

cI)MMON/YSc2/JckN,JPl,JP2, JP4, JUNF, JUNF02,KX1eLAMp LPBIMU~NAME(8)t
I NCYC, NLC, NPS,NPT,NQ,NQI, NQIB, NQ12, NSC,NUMIT1ZORIG, OM,OMCYL~PXCONV
2 ,PXL,PXR,PYB,PYCONVIPYTP RDT,!?EZRONtREZSIE,RE2Yti? RIBAR~RIBJBt
3 FREZYT, FREZYfi,R014FRf T,THIRCJl NCLST,TOUT,TWFIN
COMMON/YSC2/TUQI,TUSIz NCQc TNEG~TNEGSVJ TUSV~TURB, PTOPcpRITE?PHOTM~

1 ILNG, NILNG~Tp3, TupOT~TOQsAv1 TK~TI~TUQENG, Epl~SAVl, QLEvEL~TQt ISTt
2 vV, XCONV, XL,XR,YB,YCONV, YT,PTPOLO,OTSv, DTLASTIFIyBOt IYBO,ycNvLOt
3 xCNVLD?PIXRO?FIXLO/IxRO~ IxLOtISvwtJsvW#QMN~QMx# wM~xfJNM1T2~TL1~I
u ROMFXR,RtlMFYT,ROMFYBP JOUMPp TWTHRDo TE,DTR,TMASS~ OTVSAVPDTCSAV~IDTV
% ,JDTV81DTC, JOTC,CIRC, TIS,POTE, UMOM, VMOM, THAX,TGMX, ITM? JTM, ITG,JTG
b ,TMASSV, WNAXFF,RMINEf, TSTRT()
COMHON/YSC2/ZZ
coMMoN/Ysc4/ITAe(ITABP)
COMMoN/YSc4/ITAB(1000)
COMMON/YSC5/RESTRT,FILM#PAPERp IPozIFD
--w-- END COMDECK YAQSc ---?u
cHECK TO MAKE SURE THE SCM BUFFER WILL BE LARGE ENOUGH

IF(3*NQI.GT,NSCP1) CALL UNCLE(4c5HPCHCK? 33~
1 33HNOT ENOUGH SMALL CORE FOR BUFFERS)

MAKE sURE LcM Is LARGE ENOUGH TO HOLD ALL THE ARRAYS

IF(NLC.GT.NLCP1) cALL UNCLE(U, 5HyASETflU,14HNOT ENOUGH LCM)
RETURN
END

.-.-.-p ------ “.....*....-p .-w- . ...-...” -Wm..w.m-pp--v . ..*--9..-WW- WWWVP---*--*- *.-~.*99f9wp

1 SUBROUTINE PRTGEN
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t?
3
u
5
b
7
R
Q

lo
11
12
13
Ill
15
lb
17
tR
19
t?Q
21
22
23
~a
25
26
27
28
29
JB
31
32
33
3U
35
36
37
38
39
flu
41
Uz
43
Ull
115
06
47
U8
U9
Sfl
51
5.2
53
Su
55
5b
57
58.

.

c
c
c
c
c
c
*

●

●

☛

*
●

c

c

*
●

RoUTINE TO GENERATE PARTICLES

ORIGINALLY WRITTEN BY A,A,AMSDENeLASL T-3
MODIFIED AkD OocuMENtEO BY J,L,NORTCIN,LASL T-3ci~74

----- BEGIN COMDFCK PARAM w--v-
COMnON/PCOM/NSCPI, ITARP, ITA8XP,ITA8YP, IPFB, NPl, NP2,NLCPI,hLCP2,

1 NLCP3, NLCPUt IFLMSZ
----- END c(lt’lnEcK PARAM -----
----- BEGIN C(lHDFck Y$?ORE *----
m-w-- BEGItQ COt40EcK YAWDIM -----
DIMENSION X( l), XPAR(l), R(l),YPAR(l ), Y(I), MPAR(l)IU(l),UG(l ),DELSM(

! l), V(I),VG( l),RO(l),SIE (l ),MP(t),RMp( l),RCSQ( l) ~E(l),ETIL(l), RVOL
? (l ), M(l), RM(tl,VP(l),p( l),pL(l ),UP(l),UTIL(l), UL(l), CQ(lI,VTIL(l)
3 ,VL(l), ROL(l),AVXSV(l ), 4VYSV(l )~DLSRflI(l), DLSRflQ( l)tCAPGAM(l),TUn
u (l),sIG( \),T~ls(l)~GRRORt i)rGRROZ[l)/GRRop(i ), TIJOvEc(l)r NTIL(l) t
5 CONC(l), CTEMP(j),ANCU(l )/ANCV(l)tGRSv(l),GZSv( 1), X13K(1),X2UK(1),
b Y13K(1), v2uK(1),xR13K(1 )1 XR2UK(l ),DKLSt4(l),ARE A(1)
----- END CoMc)ECK YAODIM -----
----- REGIN COM@FtK YACISC m..vp
LOGICAL RESTRT, FILM,PAPEP,TURB
REAL LAM,MIJ
COMHON/YSCl/AASC(NSCPl)
COMMOM/YSCl/AASC(96PCJ)
CC)MMON/YSCZ/AA(l),ANC, AP, A13FAC, b0M,R0,COLAMUp CYL, DR,DTtDTC*DTFAC*

1 DTO(lfi), 0TOC(l@),0T02, ~T08, DTpOS,DTv, OZ,E~lO,EpS,F IPXL,FIPXR,
2 FIpYR, FIPYTrFIxL~FIXR? FIYB, FIYT~FREZXR, GR,GRDVFL, GZ,GZP, I,IBAR,
3 IDTO, lJ, IJM,IJP,IP1, IPXL, IPxR, IPYB, IPYT, IPl, Ip2, ISC2,1SC3,1TV,
U JllNF, IX~, IXl?,IYlj,IYT, J,JRAR
CO~MON/YSC2/JCFNgJpl,Jp?, JPU, JUNF, JUNF02,KXI,LAM, LpB,~U,NAHE(8)t

1 NCYC, NLC, NPS,NPT,N~,NQr, NQIfi, N012, NSC, NUt-41T,ZflRIG, OM,(lMCYL,PXcONV
z ,PXL, PXR,PYB,PYCPNV, PYT ,ROT,REZRON, REZSIE,REZY~, RIBAR,PIIIJB,
3 FREZVT,FRFZYB,ROMFR, T, THIR~, LCLST, TfIllT,T~FIN

COMMO~/YSC2/TUQI,TIJSl ,NCQ, TF+EG, TNEGSV,T(I.$V, TURFi, PTOP,PRITE’,PBCITM,
1 IL~Gt N1LNG,TP3,TUPOT? TDQSAv~TKt TI,TUQENG?EPl ,SAVltCiLEVEL, Tt3,1ST,
2 VV,XCONV,XL/XR,VB,YCONV, yT, PTPfJLO, UT.5V,i7TLAST ,FIYRO,I YBO,YCNVLD,
3 XCNVLD, ~IXRO, FIXLO, IXRfl, IXLO, ISVW, JSVW,(JMN,Cl~~X, WMAX,JNM,T2,TLIM,
u ROMFXR,F?OMF’YT,POMFYB, JDUMP,T NT}IRD,T C,DTR,TMASS, DTVSAV,OTCSAV, IOTV
5 ,JCITV, IOTC,JDTC,CTRC,T IS, POTE,UMOM, VMOM,TMAX, TGMX, ITM,JTM, ITG,JTG
6 ,TWASSV, NhfiXF.F,R41NFF, TSTt?Tfl
CflMMON/YSC2/ZZ
COMMON/YSCU/ITAB(ITAFIP)
cqMMnN/yscu/ITAR(InfiB)
coMMoN/Ysc5/REsTRT,FILM,PAPER, IPD, IF’D
----- ENI) cOMl)ECK VAQSC .--m”
----- BE’GIN COMDECK YAWEO v----
EfJllTVALENCE(AASc( l),X,XPAR) ,(AASC(2) tR,YPAR), (JASC (3),Y,NPA~)t(

1 4ASC(fl), U), (AASC(5)tVl, (AASC(6), RO)~(AASC(7),DF LS~,RCSC), MP), (AASC
1 (8), F, FTIL,ARF4,x~13K) ,
r? (AASC(15)/SIE),(AASC(lfI) lPMO, OKLSM,Rt-+P), (AASC(I?
3 )tRVOL), (&ASC(l@),MCRNc vpl,(AASC(il),poPL/Fpj UP) 1(AASC(12)~UTIL~
U IIL,PVX, PI)), (AASC(13), VT IL, VL,PMY,PV), (AASC (14), 0,CQ,ROL)1CAASC( 17
% ), CAPGAM,UC), (AASC(113) ,TUQ), (AASC(19),SIG), (AASC(2@), TUS), (AASC.(
6 ?l), GRROR), (AASC(?2),GRROZ) ,( AASC(23),0LSROI, Y13K) ,(AASC(21J),GZSV
7 )~(AAsC (L?5)#~LSR00,VC) ,(AASC(26) ?GRSV), (4ASC (27), GRROP,TUOVEC,
8 Y211K), (AASC(28),MTIL) ,(AASC(291, CONC), (AA5C (3W), CTEMP,%I?24K), (
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59
60
61
6.? *
b3 *
61.J
65
66
67
68 c
69 c
7@ c
71
7.2
73
74
75
76
77
78
79 c
8@ c
81 c
82
83 c
84 c
85 c
86
87 c
88 c
F19 c
9B c
91 c
92
93 c
9U c
95 c
96
97 c
98 c
99 c

lPO
!Cll c
102 c
lG13 c
~~u
lm5 c
1C!6 c
lf17 c
I08 c
lc19 c
ll@ c
111 c
112 c
115 c
114 c
115 c

9 AAsc(31), ANCU), (AASC( 3.2), AhCV), (AASc(33),Avxsv, x13K), (A&sc(3fl)#
1 AVYSV,X?AIK)
REAL w,MP,MPAW,PTIL
----- Eko coMDEcK yAtTJEQ . . ..-

----- E.ND COHDECK YSTORE -w--w
DIMFNSION PARTN(3,7)
I)ATA (~ARTN(IT),II=lr21)/21 *@/
DATA TF.FLAG/k3/,N~/$1/
INTE’GER C(lt4P,AND,CIR

SfT UP THE NA”F1.1S7 INplJT TABLE

AsSIGN 17@ TO IERPT
CALL TA9DEF(PARTN, 5HPARTN,7, IF.RRT)
CALL TARSET(PARTN, 5HORPAR,0RPAR, IEFlAGt@~c3~a~@)
CALL TARSET(PAF?TN,5NDZPAF?, OZPAf?, IFFLAG,Cl,@,\~,d)
CALL TABSET(PAPTN, 2HXC,XC11EFLAGP Rt@~FItV)
CALL TARsET(PAI?TN, 2HYC,YC~ IEFLAG,9/OtVtY)
CALL TABSET(PARTN, 2HXD?YD?IEF L4G,0,@,t3,kI)
CALL TAPSFT(PARTN, 2HYI),YD, IEFL AG,ti,Fl,C4,P)

INITIALIZE PARTICLE CnUNT

NPTacI

DEFINE CONSTANT

NO12=NQI*2

LPB IS THE LENGTH OF Otvli S14ALI. CORE BIJFFER ROUNDED DOWN To THE
NEAREST MULTIPLE OF THREF., PARTICLE DATA PIILL BE STORED IN
A SMALL CORE BUFFER IN THREE N(3RD BLnCKs,

LPB=NQI/3*3

KP IS THE SCM BUFFER SUflSCRIPT

IECP IS THE CURRENT LCW READ AODRESS

IECPPI

IF THE MESH IS VARIABLE,RECALCULATE THE’ PARTICLE DR AND DZ

IF(FRFZXROEO,l ., AND,FREZYT,E(J, l,, AND,FREZYB,EQO1,) GO TO la

IT lSO COMPUTE XVAX,YMAX,bNO YMIN BASED ON GEOMETRIC PROGRESSION
RELATIONSO THE FIRST IUNF CELLS ARE OF WIDTH DR AND CONTRIBUTE
IUNF*DR TO XMAX, THIS lNC~(JDES CELLs 1=1 TO I=IIJNF, CELL
lUNF+l HAS WIOTH FREZ*DR,CELL IIJNF+2 HAS NIOTH FREZ*(FREZ*DR),
ETC, THF, LAST CELL I=IBAR WILL HAVE WIOTH FREZ**( 18AR-IUNF)*DR
AND THE SUM WILL RE THE PROGRESSION

FREZ*DR + FREZ**2*DR + ,,, + FREz**( IBAR=IUNF)*DR
= FREZ*(I + FRE2 + FREZ**2 + ,,, + FREZA*( IBAR-IIJNF-l)) *OR,
= FREZ#OR* (l-FRt,Z**(IBAR- IUNF))/(lUFREZ)O

THUS, XMAX z IUNF’*DR + FREZ*DR* (l-FREz** (IHAR-IUNF ))/(1-FREZ),
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116
1!7
118
119
1 .2P
i21
122
123
lZU
1?5
126
127
1?8
129
1 3n
131
132
133
134
i 35
136
137
1 3f!
t 39
14P
\lll
1U2
1U3
144
145
lab
IU7
109
1 U9
150
151
152
153
154
155
156
~57
158
159
167!
lhl
162
163
IOU

165
166
167
lbf!

169
17fi
171
172

L

c

c
c
c
c

c
c
c
c

c
c
c

c
c
c
c
c
c
c
c

r.
c
c

c
c
c

c
c
c

c
c
c

c
c
c

. YMAX AND YMIN ARE cnMPUTED IN b SIMILAR FASHION,

IF(FREZXR,GT, l.) xMAX=(FLOAT( IUNF)+FREZXR* (l,-FRFZXR** (IBAR-IUNF)I
I *ROMFXR)*DR
IF(FREZYT,GT,l.) VMAXCREZYO+ (FLOAT(JUNF02) +FREZYT*C 1,OFREZYT**(

1 JPAR-JCEN-JUNF02) )*ROMFYT )*DZ
IF(FREZYB,GT, lO) YMIN=REZYO-(FLOAT(JUNF02) +FREZYB* (l,-FREZYB**(

1 JCEN-JUNF02)) *ROMFYB)*02

RFAD IN QUANTITIES FOR oNE PARTICLE REGION, FIRST SET DEFAULT
VALUES,

la CONTINUE

ORPAR IS THE R DIMENSION OF THE RECTANGLE IN THE ~IDDLE OF WHICH
ONE PARTICLE wILL BE pLACED

DRPAR=@,

OZPAR IS THE Z RECTANGULAR DIMENSION

ozPARzn,

YC,YC,XD,ANO YD ARE THF DIMENsIrlNs OF TNE ENTIRE PARTIcLE REGION,
TF THE REGION IS RECTANGULAR, (XC,YC) IS THE LOWER LEFT-HAND
CORNER ANO (XO~YO) IS THE UPPER RIGHT-HANO CORNER, IF THE
REGION IS CIRCIJLAn, YD=@,,XC IS UNIISED,YC IS THE Z VALUE OF
THE CENTER OF THE cIRCLE (AsSIJMED TO BE ON THE AXIS OF
SVMMETRYI,AND XD IS THE RADIUS OF THE CIRCLE,

Xc=o,
Yc=v,
Xr)=u.
Yr)=nm

00 THE ACTUAL READ

CALL hAHLST(PARTN, 5,1EFLAG)

CHECK FflR INPUT ERRORS

IF(IEFLAG,NF,O) CALL IJNCLE(U, 6HPRTGFN,.?6,
1 26HPARTN NAMFLIST INPUT ERROR)

sEF IF THIS MAs THE’ LAST PARTIcLE REGION, IF SO,hE ARE ALL 00NE,

IF(DRPAR.lt,O,) GO TO lU@

Nfl, CHECK FOR INPIJT ERRORS,

IF(DzPAR,LE,no) cALL uNcLE(U, 6HPRTGEN, lU, lUHEl?RoR IN pzPAR)
IF(VO,tQ.fl,, AND,xO,LE,O,) CALL tlNCLE(U, 6HPRTGFN, ll~i lHERROR IN XI))

No ERHORS, PRINT OUT THF INPUT VARIABLFS,

DO 2@ IPx=6,1F0,6
?n wRITE(IPX, lR@) DRPAR, DZPAR,XC,YC,XD~YO

193



173 c
170 c SEE IF PARTTCLE R~GION IS RECTANGULAR OR CIRCULAR
17s c
176 IF(YO,ER.$4,) GO 10 40
177 c
178 c RFGION IS RECTANGLILAR, SET PARTIcLE REGION BOUNDS, IF VARIABLE
179 c ZONING IS BEING USED,PARTICLE REGION BOUNDS ARE SET TO
180 c PROBLtM BOUNDS,
181 c
182 IF(FREZXR,En, I,, AND,FREZYT,E(JO 1,,AND,FRE ZYR,EQ.lO) GO TO 30
183 c
lRiJ c VARIABLF ZONING
185 c
186 PTOP=YMAX
107 P@oTM:Y141N
188 PPITEzXMAX
189 PLEFT=O,
19?l Go To 5@
191 c
192 c UNIFORM ZONING
193 c
19fl 3B CONTINUE
195 PToP=YD
196 PBOTM:Yc
!97 PRITEzXD
198 PLEFT=XC
199 GO TO 5Cl
I?nfl c
?01 c REGION IS CIRCULAR
2n2 c
.2P3 Un CONTINUE

2P4 PTOP=YC+xD
2f15 PBOTM=YC*XD
?P6 PRITE=XD
~Gi7 PLFFT=~,
2n8 R~xXD**2
,209 5~ CONTINUE
210 c
211 c INITIALIZE THE OLD PTOP
212 c
2!3 fJTIJOLD=PTOp
?14 c
.215 c BEGIN LOOP OVER PARTICLES
2!6
217 : INITIALIZE THE Y COORDINATE
?18 c
219 YTE%PIIOTM+,5*DZPAR
22ti 6@ CONTINUE
?21 c
.?22 c INITIALIZE THE X-COORDINATE
223 c
Z2U XTE=PLEFT+,5*DRPAR
225 7CI CONTINUE
226 c
.227 c IF PARTICLE REGION IS CIRCULAR,AN EXTRA CHECK MUST BE MADE TO
228 c SEE IF THE PARTICLE IS IN THE REGION
229 c .
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.

.

.

.

.?3@

.231
232
233
234
235
236
?37
?38
239
.z!uO
pal
242
2U3
plJu
?U5
Za6
~u7
2U8
249
250
251

IF(YD,NE.(?.) Gn TO 80
IF((YTEwYC) **2+XTE**2,GT ,R2) GO TO IUO

Rn CONTINUE
c
c STORE THE’ PARTICLE COORDINATES AND THE PARTICLE MASS
c

XPAR(KP):XTE
YPAFf(KP)=YTIE
MPAR(KP):tlo

c
c lNcl?EMENT THE sctl BUFFER SUBsCRIPT ANI) THE PARTICLE COUNT
c

KPZKP+3
NPT=NPT+l

c
SEE IF THE SCM BUFFER NEEDS TO BE FLUSHED

:
IF(KP,GT,Lp5) GO TO 110

t No, INCREMENT THE PARTIC~F X_COORDINATE,
c

90 )ITE8XTE+I)RPAR
252 c
253 c SFE IF WE HAVE GONE OUTSIDE OF THE P~RTICLE RFGION
~511 c
I?55 IF(XTE,LE,PRITE) GO TO 70
256 c
2s7 c YES, INcREMENT THE PARTICLE Y-COORDINATE,
258 c
2’59 10~ YTE=YTE+DZPAR
?bfl c.

261 c SEE IF Y HAS GONE OUTSIDE THE pARTICLE REGION
.262 c
263 IF(YTE,LE,PTOP) GO TO 6@
264 c
265 c YF.S, WE ARE DONE wITH THIS PARTICLE REGION, GO READ IN ANOTHER
266 c CARD,
267 c
268 Go 70 I@
269 c

270 c FLUSH THE BUFFER TO LcM IF THERF 16 ROOM

271 c
272 110 CONTINUE
273 IF(IECPtLPB,LF, NLCp2+NLCP 1) GO TO 1314
27U 1.20 CALL. UNCLE(U, 6HPRTGEN, 25,125HPART ICLE ARRAY OVERFLOWED)
275 13n CONTINUE
276 CALL ECWR(AASC, NLCPl+IkCP-1, LPB,IDUM)
277 c
278 c INCRFMENT THE LCM ADDRESS,RESET THE SCM SUBSCRIPT,ANO PROCFEO
279 c
28@ IECPSIFCP+LPB
281 KPC1
282 G(I 10 90
,283 c
28U c ALL 00NE, FLUsH THE SCM BUFFER TO LCM IF THERE IS ROOM,
285 c
286 140 CONTINUE
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?87 NW= KP-1
?88 IF(NW,EQ,O) GO TO 15n
289 IF(IECp+NW.GT,NLCP2+NLCPi ) GO TO 120
.?9G’I CALL ECWR(AASC, NL.CPl+IECp-1, NW, IDUM)
291 15t4 CONTINUE
?92 c
293 c fYPS IS THE NO, OF NOROS OF PARTICLE STORAGE
294 c
2Q5 NPS=3*NPT

296 c
297 c PRINT OIJT THE NO. OF PARTICLES GENERATED AND THEIR TOTAL MASS
294 c
Z9Q DO 16@ IPX=6,1FD,6
3ne 16W hRITk(IpXt 190) NPT,MT
3P! RETURN
3fa2 17tf CONTINUE
3f13 CALL UNCLE(U, 6HPRTGEN, 35,35HPARTN NAMFLIST INITIALIZATION ERROR)
3nlJ c
3(45 I@@ F(lRMAT(t3H PRPARz1PE12,5,RH DzPAR=Flz,5#5H xC=E12,5/5H YC=E12.5
3P6 1 *5H XD=E12,5,5H Y03E12,5)
3n7 19kl FORtlAT(UX16,38H PARTICLES GENERATED, WITH TOTAL MASS=1PE12,5)
3k18 END

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --+..P---- -q------- ..”------- --.--P---- ----------

c
~
c
c
c
c
●

●

*
●

*
●

c

SIJllROUTINE PRTMOV

ROUTINE T(I POVE PARTICLES

ORIGINALLY WRITTEN Bv A,A,AMSDEN,LASI. T-3
MODrFIE~ AND DOCUMENTED BY J,L,NfJRTON,LAS~ T-3,1975

----- BEGIN COMDECK PARAM -----
COMMOh/PcOM/N$CPj,ITAFIP, ITARXP,ITABYP(

1 NLCP3, NLCPU,IFLMSZ
---w. END COMDECK PARAM w-w--
----- BEGIN COMDEcK YSTORE P----
----- BEGIN COMDECK YAQDIM .a*a-
OIMENSION X( l), XPAR(l)~R(l),YPAR (l)~Y

1 l) tV(l)svG( l)tRO(l)tSIE (l)cMp(l)tRMp
.2 (l )cM(l), RM(l),vp(l),P(l )rpLfl)pUP(l:

IPF8, NP18NPZp NLCPlvNLCP2,

l), MPAR(l) tU(l),UG(l),OELSM(
l), RCSQ(l), E(l),ETIL(l),RVOL
tUTILtl) tUL(l)tCQ(l )/VTIL(l)

3 ,VL(l),ROL (l),AVXSV(~), AVYSV(l ), DLSROI(!),DLSRI)Q (l),CAPGAM(l),TUQ
4 (l ),SIGC1), TUS(l)JGRROR( i),GRROZ( l) tGRROp(l),TUQvEC (lI,MTIL(l),
5 CONC(l),CTEVp( l),ANCU(l lIANCv( ll,GRSV(l),GZSV( l), X13K(l),X2UK(l)~
6 Y13K(1),Y24K( 1),xR13K (l), XR2uK(l),DKLSM(l) ,AREA(lI

----- END COMDECK YAQDIM m*-*-
---w- BEGIN COMDECK YAQSC -----
LOGICAL RESTRTp FILMlpAPERCTURB
REAL LAM,MU
CCIMMON/Y$Cl/AASC(NSCpl)
COMMOtd/YSCi/AASC(9b@@)
COMMONlYSC2/AA(l),ANC,At!o AOFAC, AOM,Ba, COLAMU,CYL, DR,DT,OTC,OTFAC,

I DTO(\O), 0TOC(10),DT02, DT08, DTPOS, DTV, DZ,EMIO, EPS,FIPXL, FIPXR,
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.

29
30
31
32
33
3U
35

%
38
39
Utl
41
42
U3
U4
us
46
U7
U8
49
~n
51
5.?
53
Su
55
56
57
58
59
b~
61
62
63
6U
6’5
66
67
68
bq
70
?t
72
73
~u
75
76
77
78
79
8@
81
82
83
8(I
85

c

*
*

*
*
*

●

c
c
c
c

c
c
c

2 FIPYBrFIPyT/FIxL,FIXRtFIYBl FIYT/fREZXR,GR,GROVEL,GZl GZP,I,I~A~t
3 IDTOFIJt IJM, IJp, IMloIPXLt IPXRt IPY13t IPYTt IPlt Ip2t ISC.2,1SC311TVC
4 IUNF/IXL,TXR,IYB,IVTtJ, JBAR
COMMON/ySC2/JCEN,JPI,JPZ, JP4, JUNF, JUNP02,KXICLAM, LpB*MU,N4ME(8),

! NCYC, NLC, NPS,NP7,NQtNQI~ NQIB, NQ12, ~SC?NUMITIZoRIG# OM,oMCyLIpxcoNv
z ,PXL,PXRtPYB,PYCONV,PyT,RDT,RFZRON#REZSIEVREZyB? RIB~p#Rl~JBe
3 FREZYT, FRFZYB,ROMFR, T,THIRD, NCLST8TOUT,TWFIN
coMMoN/YSC?/TuQI,TUS~, NcQ, TNEG, TNEGSV,T1.ISV, TURB?PT@P?PRITE?p90TMl

1 TLNGtNILNGt TP31TUPOT~ TDQSAVITKI TI?TUQFNGPEP l~SAVi~QLFvEL? TQtIST?
z VV, XCONV, XL,XR,YB,YcONV, YT,PTPOLD, OTSv, OTLAST,FIyBO, IYRO,YCNVLD,
3 XCNVLD, FIxROtFIXLO, IXR~o IxLo,ISv~tJ9vwrQMNtQMxt ~MAxtJNM0T2J7LIMc
u ROVFXR,ROMFYT,ROMFYB, JOUMPs T~TNRD,Tt,OTR, TMASSt DTVSAVtOTCSAV? IDTV
5 ,Jl)TV~IDTC,JDTC, CIRC,T ISJPOTE,UMOM? VMOM,TWAX ,TGMX, ITM,JTM,ITG,JTG
b ,TMASSVI WIHAXEF,RMINEFf TSTRTO
CtlMMONlYSC2/zZ
cOMMON/yscU/ITAB(ITABP)
COHMON/YSc4/ItAB(!Rflm]
COMMON/YSC5/RESTQT,FTLt4, PAPER, IPO,IFO
----- END COMDEcK YAQSC ---*-
----- BEGIN CnMDFCK YAQEQ ----~
EQUIVALENCE(AASC( llPX~XPAR) ,(AASC(2) ?R~yPAR)~(AAsc (3)cveMpAR)~(

1 AASc(U),U), (AASC(S),V), (AASC(6),R()), (AASC(7),DF.LSW, RcSO,MP), (AASC
! ~8), E, ETIL,AREA,XR13K),
2 (AAsc(t5), sIE), (AAsc(lhl ,PM9,0K4SP, RMP), (AASC(9
3 )tRVoL)#CAASC(lD)tMcRM, vp), (AASC(l l),p,pL~Eptup) #(AASC(1211UTIL#
u IJL,PMX,pU), (AASC(13), VTIL~VL,PMY, PV), (AASC (i~),Q,CO,ROL), (AASC( 17
s ), CAPGAM~UG), (AASCt18) ,TUQ1, (AASC(19) 1SIG)7(AASC (2fi),TU5), (AA5c(
6 2! l#GRRoR) F(AAsc(2?)~GRR0z) 1(AAsc(~3) ?0LSR01ty13K) ,(AAsc(24)#Gz5v
7 ), (A4SC(25) tDLSRnn,vG) ,( AASC(2b),GnSV) ~(4ASc (Z7),GWROp, fUQvFC,
(I Y2uK), (AAsc(2B),MTIL), (AASC(29) 1C(INC)?(AASC( 3@), CTEhP,XR2UK)l(
9 AASC(31), ANcU), (AA$c( 32), ANCV), (AA5c(33),AVx5v, x13K), (AA5c(34)#
1 AVYSV,X2UK)
REAL, M,NP,~PAl?,MTIL
----- END c@FDFCK VAtlEQ Wwwww
----- ENI) COMI)ECK YSTORF -----
----- 8EGIN COMOECK pCOM . . . . .
c~MMQN/XTENc/XT~N,YTEN, XTE, YTE, X1(U),Y1(U),XX1 ,yv1,xx2?yy2
EcIUIVALENC E(XI(2),X?)J (Xl(S), %3), (xl(4)8XU)
E(JUIVALENCE(V1 (?),Y2), (Y 1(3), Y3), (Y1(U),YU)
p--- FNO COMOECK PcOM .. . . .
OAIA TOU~/B/
PTPOLD=PTOP
NIsT=NPT/IsT

DECIDE WHETHER TO ADD ANOTHER POINT TO THE TI~E-DEPENf)ENT
PARTICLE DATA

[FLAGF=fl
IF(NCYC.LE, I) GCI TO in
IF(TtEMt@,LT, TouTI GO 10 .2a

iP CONTINUE

YES

tuILt+G=NILNG+i
IFLAGP=l

?0 CONTINUE

.
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86
fi7
88
89
9F!
91
9.2
Q3
94
95
96
q7
98

J:
101
1(72
!Flj
Ida
16!5
IE16
~P7
lt18
109
11P
111
112
113
llU
115
116
!17
118
llQ
l?~
1?1
122
123
1~11
125
! 2b
127
128
129
13?
131
132
133
l~u
135
136
137
138
139
lllfa
~al
1U2

IECP=l
NPPT=O
JOLD=@
PBOTWSI,E+l!J
pRITEz-l,EIO
PTOPcml,E10

30 CALL ECRD(AASC, NLcPl+IECp-1, LP13,1DIJM)
KP=l

U@ NPPT=NPPT+l
MPTSlaO
XTE=XPAR(KP)
IF(XTE.LT,n.) GO 10 13@
YTE=YPAR(Kp)
ICEL=ITA8(NPpT)
J:ICEL/IPl+l
I=ICEL~(J-l)*IPl
IF(J.EQ.JoLP) GO TO 50
JOLDaJ
IECB(J-l)*Nf31
CALL ECRO(AASC( !SC2),IEC,NQ12, IDUM)

50 IJ=t101)*NfJ+Isc2
IPJzIJ+NQ
IJPEIJ+NQI
IPJP=IPJ+NQI
xl~x(IPJ)
Y1=Y(IPJ)
X?=X(IPJP)
Y2=Y(IPJP)
X3=X(IJP)
Y3=Y(IJP)
Xu=X(IJ)
YUSY(IJ)

6@ XTEN=XTE
YTEN=YTE
CALI. PSLIf31(IN)
IF(IN,NEOB) GO TO 7@
XTE=@,25* (Xl+X2+X3+XU)
YTE=0,25* (Yl+Y2+Y3+Y4)
GO TO 160

7@ UIF~l(TPJ)
vt=v(IpJ)
u~=lj(IPJP)
VZ=V(IPJp)
lJ3ru(IJP)
V37V(!JP)
UO=U(IJ)
VfA=V(IJ)
YIZ=X1-XTE
X41=X4-X1
X21=X2-X1
X3U21XX3-XUWX21
Ylz:Yt-YTE
Y4\=Yu-Yl
Y,21=Y2-YJ
Y3U2!=Y3-Y4-Y21
XMUSY3U2!*X21-Y?1*X 3421
XNUZYtil*X21wV21*X41+Y34Zl *X1ZWY1Z*X3U21

.

.

.
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143
llA4
145
146
1U7
148
1U9
150
151
!52
153
154
155
156
157
158
159
160
161
162
163
16U
165
166
167
168
169
17L?
1’?1
172
173
174
175
174
177
178
179
itlfil
181
182
183
184
185
186
187
188
189
190
191
19i?
193
!94
195
196
197
198
199

13tl

In

!10

c
c
c

c

:

:
c

c
c

12n

3e

40

XLASYU) *Xlz-ylz*xAJt
IF(XMU,NEOO,) GO TIY 80
TNE=-xLA/xNLI
IF(XUl,NE,fl,) GO TO 90
ETAswvIZ/Yul
GO TO lcTIV
THEs(=XNU+SQRT( YNU*XNUDU, *XMU*XLA))/(?,*Xt4U)
ETA=w(XlZ+X21*THE)/(xLIl +X34Z1*THE)
OME=l,WFTA
OflT:l,-7HE
UK=OME*OMT*lll+oMF~THE*[JZ+oMT~ETA~u4+ETA*THE*u3
VKSI)ME*OMT*V1+OMF*THE*V2+OMT*E TA*VU+FTA*THE*V3
IF(MPTST,EO,l) GO TO llEI
UKSVFUK
VKSVUVK
XTESVaXTE
VTESVrYTE
XTE=XTE+DT*UK
YTErYTE+DT*VK
MPT$T=l
Go TO 60
UK?JGI,S*(UK+UKSV)
VK=nQ5*(VK+VKSV)
XTE=XTESV
YTE=VTESV
XIEN=XTE+I)T*UK
YTEN=YTE+OT*VK
IF(TURB.A~D, T,GT,TSTRTD) CALL PTF?BDF(XTFN,VTLN)
XPAR(KP)=XT~N
YPAR(KP)xYTEN

SEE IF TIME-DEPENOENT PARTICLE DATA IS TO BE COLLECTED THIS CYCLE

IF(7FLAGPOEQ,0) GO TO 120

YES, SEE IF THE CURRENT PARTICLE IS TO BE SAVED,

If (MOO(NPpT, NJST),NE,O) GO TO lzg

YES, SAVE. IT,

NNsNppT/NIsT
IBEGIN6NLCP1+NLCP2+2*(NP l*(NILNG-l)+NNw1)
PAX(tdN, NILNG)aXTEN
PAV(NN, NILNG):YTEN
CALL ECWR(XTEN, IBEGIN,2,1DUM)
CONTIN(JE
PROTNZAMIN1( VTEN,PBOTM)
PRXTEzAMAX l(XTEN,PRITE)
PTOPXJAMAX1 (VTFN,PTOP)
IF(NppT,EO,NpTI GO TO luti
KPCKP+3
IF(KP,LT,LPB) GO TO urn
CALL ECWR(AASC, NLCP1+IECP-l,LPB, IOUM)
IECP=IECP+LPB
GO TO 30
CALL EChR(AASC, NLCf$l+IECP-10LPfjp IDU~)
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.21ar?
ZQ1
202
2P3
pp4
?05
2a6
~G17
2V8
.2n9
.21fa
211
2\2
213
~~u
.215
?16
217
218
219
22@
2?1
!?22
223
224
225
?26
227
2?8
229
23fa
231
232
233
234
235
236
237
.238
239
Zun
~ul
242
243
244
?/45

246
247
2U8
2L19
250
251
.25.?
253
250
255
256

IF(NCYC.EQ.1) PTPOLD=pTnp
RETIJRN

150 CONTINUE
IF(IFLAG.EQ.2) GO TO 13@

160 XX1=X1
YYIXY1
xx2rx2
YY2=Y2
CALL pSlJB2(IT,TFLAG)
IF(IFLAG,NE,O) GO TO 150
IF(ITOF0,9) GO TO 170

[~~{;Fo”lBAR) GO To 25M

GO TO 21q
170 XXimXU

YYIZY4
XX2=X3
YY2=Y3
CALL PSUBt2(I?, IFlAG)
IF(IFLAG.NE.OD) GO TO 15t’I
IF(IT,kQ.0) GO TO 180
IF(IOEO,l) GO TO .250
I=I-l
GO TO 210

18V XX1=X3
YY!XY3
XX2SX2
YY2ZY2
CALL pSUB2(IT, IFLAG)
IF(IFLAG,NE,@) GO TO 15a
IF(IT,EQ.0) GO TO lQO
IF(J,EQ,JP1) GO TO 25?J
JsJ+l
GO TO .2fl@

19r!l Xxl=xu
YYI=YU
Xx?axl
YY2ZY1
CALI. PSUB2(IT, IFLAG)
IF(IFLAG,NE,O) GO TO 15’3
IF(ITOEQ.O) G(I TO 230
IF(J.EQ,2) GO TO 25n
J=J-l

2@6i IEC.Z(JU1)*NQI
JOLD=J
CALL ECRO(AASC (ISC~),IEC,NQ12, IOUM)
GO TO 22n

210 IJ=(I-1)*NQ+19C2
IPJ~IJ+NQ
IJP=IJ+NOI
IPJP=lpJ+NQI

22@ Xl=X(IpJ)
YIsY(IPJ)
x2xx(fPJP)
y2=y(IPJP)
Y.3X)((IJP)
Y3ZY(IJP)
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257
258
!?59
26V
?6!
.?6.2
?63
264
265
266
2b7
.268
269
27P!
271
272
?73

x4=r(IJ)
Yu=Y(IJ)
CALL PSUBt(IN)
IF(IN,EQ.n) GO TO 160
XTESXTEN
YTE=VTEN
ITAB(NPPT)=(J.I )*IPI+I
GO TO 7L?

239 CONTINUF
DO 24m IPXZIPD,IF!)~6

2UEI WR!TE(IPX,280) NPPT, ITAB(NPPT), XTE~YTl?O XTEN,YTEN,XltYl
I?AF!(NppT) =(J-l)*IPt+I
GO TO 139

25Q xPAQ[Kp)=-l,E+3
DO 26?! IPX=IPD, IFD,6

260 hR1TE(IpX,270) NPPT,ITAB(NPPT)
GO TO 130

~711 c
275 270 FORMAT (5Xf8HPARTJCLEt 1101 2SHTCISSED OUT, cELL NUMBER, IlO)
27b 280 FORMAT (5X, 14HEPROR PARTICLE/15t6~ CFLLv15,\2F7,4)
277 FNO

. . . . . . . . . . . . . ...”..- ...~--..-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

;
3
lJ
s
6
7
8
9

ie
11
12
13
14
15
16
17
18
19
20
21
21?
23
24
?5
%6
27
?8
?9

sgQR~uTIN~ pslJ~~(~N)

ORIGINALLY WRITTEN 13Y A,A,A~SDF.FJ AND HANS RIJPPELILASL T-3
MnDIFIFO BY J,L,NORTON,LASL T-3,1975

● ---e BEGIN COMDFCK YSTORE ----w
----w BEGIN COMOFCK vAQDIM .~-~~
DIMENsION X( l), XpAR(l), R(l),YPAR( l), Y(t), MP4R(1),U(l),ljG( l),DELSM[

1 l), V[t),VG( l)tRO(l)~sIE (l ), Mp(l),RMp(l),RCSQ[ l) ~t(l),ETIL(i),PvOL
? (l ), ~(l) tRM(l)~VP(l),pfl )tpL(l)tUp(l~sUTIL(l)tlJL (l)oC9(11/v71L(l)
s ,VL.(l ),RLII.(l),AVXSV(l), AVYSV(l), IILSROI(l),OLSROO (l), CAPGAM(l),TU(II
u tt),SIG( l),fl}S(l),G~ROR( l),GRNOZ (l), GHROP(l)~TU~vt C(l),~TILti),
5 CONC(l), CTEMP(l),ANCU( l), ANCV(l), GRSV(l),GZSV (l)tX13K(l)cXZu~(l)/
6 Y13K(l), y2uK(l),XR1.3K( lltxP2uK(l)JDKLSM(l)/A~EA (1)

--~w- ENO COMOtCK YAQDIW ---w-
----- BEGIN COMl)ECK YAOSC -----
LOGIC4L RF.STRT, FILM,PAP[,R,TURF1
RF.AL I.AM,MU
COMMON/YSCl/AASC(NSCPl)
coMMoN/Yscl/AAsc(9bnnl
COkMONlySC2/AA(l),ANC, ARPADFAC~AdW~ B@~COLAq{)~CyLP DR,DTPDTCsD~FAcr

1 C~O(l@)/DTOc(10),DT(J2, oT08tDTp0s/DTv,~ZtE~lOt E~S/FIpxL,~IpxRt
2 FIPYP, FIPYT,FIxL,FIXW, FIYB, FIYT,FREZXR, CR,GRDVEL, GZ,GZP, I,IB4R,
3 10TO, I.I,IJH, IJP, IM1, IPXL, lPXR, IPYB, IPYT,1P1?IP2, ISC?,ISC3,1TV,
u IUNF,IXL,[ XR,IYH,IYT, J,JBAR
CoMMQN/YSc~/JCFN,JPl,JPZ, JPu, JuNF, JUNFUZ,KXI#LAM~ LpR,MUtNAMk(8),

\ NCY(,NLC, NPS,NPT,NfJ,NCII ,N(J16, NQ[?, NSC,NuM[T,?ORIG, OM,CIMCYL,PXCONV
2 ,pxLspxR, pvBopYCONv,PYT ,Rr)T, ~EZ~ON,REZSIE, QEZy@, RIB~RtRIBJBt
3 FRFZvTt FREZY13, ROMFR,T,T}iIRD, NCLST,TOUT,TWFIN

.

.
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3@ COMVON/YSC2/TUQIDTUSI, NCQCTNEGC TNEGSVITUSVITURBt PTOP/PRITEIpBOTMl
31 1 ILNG, NILNG, Tp3~TuPOTfTDQ5Av# TKITIt TuQFNGIEplI SAvl#QLEvELt TQtISTt
32 z VV, XcflNV, X~,XR,VO,YCllNV, YT,PTPOLD,DT9V, DTLAST~FIYB0, IYBO~YCNV1.D~
33 3 XCNVLD, FIXRO,FIX1.O, !XRClf IXLO,lSVM, J8VwrOMN,QHXl WMAXlJNMIT2/TLIM~
30 4 ROMFXR,ROMFYT, ROMFYB,JOUMP, TWTHRD, TE,DTR, TMASS,DTVSAV? DTCSAV~IDTV
35 5 ,JDTV, IDTC, JOTC, CIRC?TIS,POTE, UMOM, VMOM, TMAX,TGMXr IIMt JTMc ITQoJTG
36 6 ,TMASSV, WMAXF.F,RMINEF, TSTRTD
37 co~~clB/Ysc2\zz
38 c COMMON/Y!lCU/XTAB(ITABP)
39 cOMMONIYSCU/ITAB(lO@@?
4P cnMMON/YSc5/PEsTRT,FILM, PAPER, IPD,IFD
41 ● w---w ENO CoMDEcK YAQSc ---*w
42 ● m---- BEGIN COMDECK YAQEQ ---w-
03 EQUIVALENCE(AASC (I),X,XPAR) ,(AASC(2),R~ YPAR)IfAASC (3),Y,MpAR)l(
au I AASC(U),U), (AASC(5),V), (AASC(6),RO), (AASC(7),DELSM, RCSQ,MP), (AASC
115 1 (~) #E?ETIL, AREA#x~13K) ?
46 ? (AASC(15), SIF), (AASC(16),PM0, DKLSM/RMp)t(AASC(9
U7 3 ), RVOL), (AASC(l@),M,RM, vp), (AASC(l l),p?pL,Ep,Up) ~(AASC(li!),UTIL~
Ue 4 uL,PMX,P1l), (AASC(13),VT IL, VL,PMY,PV), (AASC(lU) ,Q,CQ,ROL), (AASC(17
.49 5 ), CAPGAM, LJG), (AASC(18),TUQ) t(AASC( 19) ISXG), (AASC(2~) ,TUS), (AASC(
50 6 21),6RR0~)/(AA5c(22)#GRR02) B(A45c(231, DL5R01ry13K) t(AAsc(24)r62sv
51 7 ), (AASC(25), DLSROIJ,VG) ,(AASC(26), GRSV)?(AASc (27) JGRROp,TUQvECj
5.2 8 Y2UK), (AASC(28),MTTL), (AASC(29), CONC)~fAASC(3@) ~CTEMPlXR2UK), (
53 9 AAsC(31), ANCU), (AASC( 32) ~ANCV)j (AASC(33)#AvxSV~ X13K)~(AA5c(34)p
5U 1 AVYSV,X2UK)
55 RtAL M,MP,t4PAf?,MTIL
56 * w-v-- ENO CQMOFcK YAQEIJ w----
57 * ----- END C(lMOECK YSTORE mpw--
58 * ----- BEGIN COMf)ECK PCON ● ----
59 Cl)MMON/XTENc/XTEN,Y7EK, xTF,YTE, Xl(U)~Yl(U),Xxl pYy11xx21yy2
b~ EQUIVALENCE(X1 (2),X2),(X 1(3), X3), (X1(U),XU)
61 EfJUIVALENCE (Yl(2),Y?), fY1(3), Y3), (Y1(U),Y4)
62 * ----- END coMOECK PCIIM .-q..

63 DTMENSION AMZ(7)
6U OATA PI/3,tu159Z6535897932384626/
65 DATA PIOZ/l,57t379h3Z679U89661fJ2313/
66 DATA PIO?M1/0,57079632679U8q6619231 3/
67 DATA P12/6,2831853k371795864769252/
68 10 AMIMIN=l,E+tn
69 00 6n K=l,U
7n IF(X1(K).FQ,XTEN) GO TO UO
71 XX=(Yt(K)-VTEN)/(Xl(lo -XTEN)
72 VY=A13S(YX]
73 If(YY,GT, l,) GO TO .20
7U SI.0PE:PI02M1*XX
75 Gfl TO 30
76 ?0 S1.0PE=SIGN(Pt02=l,/YY,XX )
77 30 IF(XTFN.GT,X1(K)) SLOpE=SLOPE*PI
78 IF(XTEN, LT, Y1(K);AND,SLOPE ,LT,Oc) SLOPESSLOPE+PJ2
79 GO TO S@
Rn Ue SLOPE=SIGN(PT02, Y1(K) -YTFN)
81 5C4 AVZ(K)=SLOpE
$t2 6fl A~ZNIKSAMINl (AMZVIN,AM2 (K))
83 AMZ(5)=AM[( 1)-AVZMIN
Ru AMzf~)=AM~(5j

85 A~Z(b)=AMZ(2)-4MZvlN
86 A~Z(2)=AMZ(6)
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.

AMz(7):AMz(3)mAMzMIN
AMz(3)=Af4zc71
AMz(4)aAM2(4)-AMzt41N
IF(AM2fl),E0,0;) K=l
IF(AMZ(2),EQ,0.) K=t?
IF(AMZ(3),Et3,0p) K?3
IF(AMzf4).EQ,oo) K=o
INTEaO
INSO
1F(AMZ(K+3) OGT,AMZ(K+2),AND, AMZ(K*21,GT,A~z(K+l ).ANDsA”z (K+l)tGT,

1 AMZ(K)) INTEal
IF(INTE,EQOO) RETURN
INtl
00 i88 K=l,u
AMZI=AMZ(U)
AMZ2PAMZ(K+1)
b~z3zA~ztK+2)
IF (AMZl*AM22,NE,n,) GO TO 7n
AMxz:AMAXj tABZl,AMz2)
IF(AMZ3.l,T.AMXZ] GO TO 80

70 PHI=ARS(AMZl=4Mz.?l
Go TO 90

8~ PHI=P12-AMXZ
QO IF(PHI.GT,PI) IN*O

IP(lNOEQ,O) RETURN
lPO CONTINUE

RETURN
EFJI)

h
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

c
c
c
c
●

●

*
*

c

SIIBROUTINE PSUB2(IT,IFI.AG)

0R1GINALL% WRITTEN f3Y A,A,AMSDEN AND HANS RUppELtLASL T-3
MQDI?IED 6V J,L,NORTON,LASL T-3,1975

-w--w BlfGIN COMDECK YSTDRE v----
----- BEGIN CO14DEcK YAQDIM --~=-
DIMENsIoN X( l), yPAR(l),R( l),VPAR(l ), Y(l), MPAR(i),UCl),UG(l )pDELSM(

1 i), V(l) lVG(l),RO(l)~SIE(l ), MP(l),RMP( l)JRCSQ(l)CE (l)PETIL(l)tRvoL
2 (l),~ti),RM( l),vp(l)Pp(l) ,PL(l)tUP( l),UTIL(l)sUL(l ltCQ(l),VTIL(l)
3 tvL(l)tROLt l) JAVXSV(l),AvySv( l)rDLsROI(l)/DLsR@Q(l)tc~pGAM( l)tTuQ
4 (l),SIG( l)zTUS(l)tGRROR( l) cGRRoZ( llc GRRop(l)tTUQVEc (l)tMTIL(l)~
5 cONCtt)oCTEMP{l)/ANCUCl) DANCV(t ltGRSV(\)tGZSv(l) tx13KCi)txZ4K(l)t
6 Y13K(l) tY2uK(l),xR13K(l) tXR24K( l)oDKL8MCl)tAREA( 1)

*-*-. END COMDECK YAQDIM .*-99
w-~-w BEGIN CONOECK YAQ$C .*9,*
LOGICAL RESTRTC PILH,PAPERITURB
REAL LAM+fW
COMMON/Y9Cl/AASC(NSCpl)
COMMON/YSCl/AASC(960g)
COMMONIYSC2/AAC1),ANC,At3, AOFAc,AOH,BO,COLAMIJ,CYlw, DR,DTpDTC,DTFAC~

1 DTO(l@l tOTOC(lO) tDTo?~DToBtOTpoSt DTvt DZcEMIOcEpsIFIpxLI FIpxRt
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2s 2 FIPYB, FIPYT,FIXL,FIXR, FIYB, FIYT,FREZXR, GR,GRI)VELJ GZ~GZPt I~IBAR,
2Q 3 I~TOt IJt IJM,IJp, IMl,IpXLt IpXROIpyBlIPYTCIpltIp2,1SC2/ ISC3,1TVr
25 u IUNF, lXL, IXR,IYB, !YT~J, JBAR
26 CONMn~lYSCZ/JCEN,JplpJP2v JPQ, JUNF?JUNF02, KXI?LAM, LPBPMU,NAME(81,
27 1 NCYC, NLC, NPS,NPT,Nf3,Nf31, NQIB, NQ12, NSC,NUMIT,ZORIG, OM,OMCYLjPXCONV
2s 2 ,PxL,PXR,PYB,PYcONV,PyT, RDT,REzRON,REZSIE,REZYfl, RIDAR,RIBJB~
29 3 FRFZYT, FREZYB,ROMFR, T,THIRD, NCLST,TOUT,TWFIN
30 COMHON/Ysc~/TllQ1,TuSI, NCQ, TNEG, TNEGSV, TljSV,TUREi, PTOP,PRTTE,PBOTM,
31 1 ILNG~NILNG, 7P3~TUPOT,T9QSAVp TKFTIp TUQENG~EPI ISAVlrOLEVElw, TQ#ISTJ
32 2 VVe XCONV, X~PXReY81YCONV, YT,PTPOLDiDTSVoDTLAST~F IYBQ?IYBO~yCNVLDl
33 3 XCNVLD,FTXRO, FIXLO, IXROC IXLO, ISVW, JSVW,GIMN,QMX, rfMAX,JfUMr T2*TLIMe
34 u R(lMF%R,ROMFYT,RoMFYB, JDuMP, TNTHRD, TE, DTR,TMASS,DTVSAV, OTCSAV,IOTV
35 5 ,JDYV,IDTC,JDTC,CIRC,TIS/ POTE,UMOM, VMOM,TMAX,TGMxF 17MPJTM, ITQ,JTG
36 b ,TMASSV,14MAXEF,RMINEFP TSTRTD
37 COMMON/YSCZIZZ
38 c COMMON/YSCU/ITAB(ITABP)
39 COMMON/YSCfA/ITAB(lC30tl)
up CoMMON/YSc5/RESTRT,FILM,PAPER, IPD,IFD
41 * -v--w ENO COMOECK YAQSC *w.9-
42 * ~---- WCGIN CQMOECK yAnEQ ----~
113 EQUIVALENCF(AASC( l),X,XPAR) ,(AASC(2), R,YPAR)1(AASC (3)~Y,MPAR), (
Uu 1 AASC(U),lJ), [AAsC(5),V), (AA.9C(b),RO), (AASC(7),0ELSM, RCSQ,MP)~CAASC
45 1 (8) #F#F-TIL# ARFA#xR13~)#
U6 2 (AASC(15) tSIE)r(AASc(16) ~pMO,C)KLSM?RMp) t(AAsC(9
U7 3 ),QVOL), (AASC(la),fl,RM, vp), (AASCCi l)tp,PL,EP,UP) ,(AASC(12)1UTIL1
48 a uL,PMx,Pul, (AAsc(13),vT1L, vL, PMY,Pv), (AAsc(14),Q, C01ROL)l(AAsc(17
49 5 ),CApGAM,UG), (AASC(18),TUQl ,(AASC( 19) ~SIG))(AASC(2@) ,TUS)I(AASC(
$jg b 21), GRROR), (AASC(22),GRROZ) ,(AASC(23), DLSROI,Y13K) ,(AASC(24),GZSV
51 7 )c(AASC(25)1DLSROQ/VG)~(4ASC (2b)tGRSV)t(AASCt271/GR~Op, TUQvEC~
52 8 Y2UK)t(AASC(28), MTI~), (AASC (29) 8CONC)l (AASC(30),CTEMPI XR24K), (
53 Q A4sc(31), ANCU), (AASC( 32) PANCV), (AASC(33),AVXSV? X13K)I(AAsC[34)p
5U I AVYSV,X2UK)
55 REAL M,MP,MPAR,MTIL
56 ● ---vw END COMOECK YAQEQ =----
57 * --a-- ENo coMDEcK VsTORE -----
S8 * w--*w BEGIN COMDECK PCOM .--v.
59 COMMON/XTENC/XTEN,YTENcXTEC YTE~Xl(4) ~Yl(u)zxx11yY11 xX20yy2
6@ EwIvALENcE[xl (2),x2)t (xl (3), X3), (X1(U),XU)
61 EOUIVALENCE(Y1 (?),Y2)P(Y 1(3), Y3)1(Y1(4)JY4)
62 * ----w FND COMDECK PCOM . ..wm
63 DAT4 ALF1ALF2/0,001,l,nn@OUO@l/
60 la IT:O
65 IF1AG80
66 IF((YTEN~YY2)*(X~EN-XX\ ),EQ, (YTEN=YY1)* (XTEN=XX2)) GO TO ;@
67 IF(A8S(XTEN-XTE) .LT,EMln) GO TO 50
68 PsL:(YTEN-YTE)/(XTEN-xTE)
69 IF (ABS(XXlUXX2),LT,EM10) GO TO 60
70 GSL?(YY2QYV111(XX2DXX1)
71 IF(PSL.EQ,GSL) RETURN
72 XINSP(YY1-YTE+PSL*XTE-GSL*XX 1)/(pSL-GSL)
73 YINs?sYY1+GSL* (XINSWX)(l)
7U 20 ITAxO
75 IF(((XX1-XINS)*(XX2-XIN9) ,LE,O, ],AND, ((YY1-YINS)* (YY2=YIMSI,LE.0,)
76 1 ) !TAc1
77 IF(((XTE-XINS)*(X7ENWXINS) ,LE,O.) eAND, ((YTE=YINS)*(YTEN-YINSJ ,LE,
78 1 0,)1 JTA81T4+1
79 1F(ITA,E0,2) GO TO 70
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8@
81
82
83
8U
05
86
87
88
89
9Fl
91
92
93
9U
95
96
97
98
99

iv~
1’21
ln2
1$33
10IJ
1 n%
lf16
107
108
1649
110
111
112

RETURN
30 XTEN=ALF2*XTEN+( 1,*ALF2) ●XTE+ALF

YTEN=ALF2*YTEN+( 1,=ALF2) ●YTE
XPAR(KP)aXYEN
YPAR(KPjsYTEh
IFLAG$l
DO UO IPX=IPD,IFD,6

40 WRITE(IPX, lO@l IFI.AG
RETuRN

50 xINS=XTE
YINS6YYl+(YY1-YY2)/(Xxi-XX2) ●(xTE-XX1)
GO TO Z@

6@ XINS=XX1
YINs*YTE+PSL*(XX1-xTE)
Go 10 20

7n IF((ARS(XTEN-XINS),LT, l,ED137),AND,(A8S(YTEN-YINS) .L7,1.E-07)) GO
1 TO 80

c WE NEE() TO sCALE ALL ALPHAS
XTFZXINS+ALF* (XTEN-XINS)
YTE*YINS+ALF*(YTEN-YINS)
IT=!
RETuRN

80 XPAR(KP)=XTEN-l,E-6*(XINS*XTE)
YPAR(KP)=YTEN-l .E-6*(YrNs-YTE)
IFLAGKZ
DO 9@ IPXsIPO,lFD~b

90 WRITE(IPX, l@O) IFLAG
c IF PARTICLE l.ANDs ON OR NEAR 80UNOARY, PULL IT f3ACK TO ORIGINAL
c CELL AND GO ON TO NEXT PARTICLE

RETURN
c

10u FORMAT(5X,7HIFLAG =#r5)
END

,@m-wmP*w- ● P------* P-------- --------- Q.@------ -.-.”---- ..--0-... --.m-..m. --------- *-P”.---*

c
c
c
c

:
c
c
c
c
c
*
●

.

.

SU8ROUT1NE PTREIDF(XJCYJ)

ROUTINE TO ADD TljR13ULktdT DIFFUSION EFFECTS TO THE PARTICLE
MOTION

(xJoYJ) IS THE POSITION OF THf PARTICLE AFTER
THE EFFF.CTS OF CONVECTION HAVE BEEN ADOED. TME pOSITION
WILL @E RETuRNE() NITH THE TURBULENT DIFFUSION CORRECTION
ADDED,

WRITTEN BY J.L.NORTONILASL T-3, 197S

----- BEGIN CoMDEcK YsTORE -..-w
=-... 8EGIN COMDFCU YAQDIM ----w
DTMENSION X( I), XPAR(l),R( l),YPAR(l )? Y(\) ~MPARtl)JUfl)?UG(l )sDELSM(

1 lltv(l)/vG(l)cRofl)~SIE(l ltMp(l),Rtfp( l),RCSQ(ll,E (l),ETIL(l)/RVOL
? (l ), M(l), Rf+(l),vP(l),P(l ),pL(\),UP( l),UTIL(l)lUL( l)tCQ(l),VTIL(l)
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18
19
2B
21
22 ●

23 *
~(1
25
26 c
27
28
29
30
31
32
33
34
35

H
38
39
Ukl
u!
u.?
43
04
45 c
U6
47
08 *
U9 *
59
51
52
53
54
55
56
57
58
59
6V
61
62
63 *
64 *
65 *
bb
67
68 :
69 c
78 c
71
72 c
73 c
70 c

3 ,VL(l),ROL( l), AVXSV(l),AVYSV( I) tDLSROI( l)tI)LSR130( l)rCApQA~( l)cTUfJ
u (l )t81G(l ),TuStl)cGRROR( l) tGRROZ( l) tGRROp(l)tTUQveC( lltMIIL(l)t
5 CONC(l),CTEMp( l)IANcU(ll rANCv(ll, GRsv(l)cGzsvCl? 1x13Kfl)tx~4K(l)z
6 Y13K(l) tY24K(l), xR13KCl)o xR24K(l )tDKLsM(l)cAREAtl )

----- END cot4DECK YAQDIM W**--
D-*v= BEGIN COMDi!CK VA(2SC “W***

LOGICAL RESTRTt FILM,pApERFTuRB
REAL ~AM,MIJ
COMMONIYSCIIAASC(NSCPII
coMMoN/YScl/AASC(96t?0)
COMMON/YSCZ/AA(l),4NC,A0p AOFAC, AOMPBOtCOLAWeCyL~ DR,DT,DTC,DTFAC,

i DTO(lO) rDTOC(lO), 0T020DT08, DTpOSc DTvjoZt EMlOtEpStFIpxLJ FIPxRt
~ FIPYB, FtPYT,FIXL, FIXR,FIY13, FIYTtFREZXR, GRtGROVELtGZt GZP)ItIBARC
3 IDTO/IJCIJMslJP,IMlrIpxLt IpXRIIpyB/1pYToIPl~1p21 1sc2t15c311T’41
u IUNF, IXL,IXR,IYB,IYTt JPJBAR
coMMoN/Ysc2/JcEN,JPl,JP2, JPU, JUNF, JllNF02,KX1#LAM, Lp!3, t4u,t4AME(8)#

1 NCYC, NLC, NPS,NPT,NO,NQI, NQ1O, NQ12, NSC,NUMIT,ZORIG, OM,OMCYL,PXCONV
2 ,PXL,PXR,PYB,PYCONV,PYT, RDT,REZRON, RfiZSIE,REZYCI, RIBAR?RIBJBI
3 FREZYT,FREZYi3,ROMFRS TtTHIRDt NCLST~ToUT,TwFIN
CONMON/ySC2/TUQIOTUSI,NCQ# TNEG, TNEGSv,TUSv, TURB,pTopI pRITEtpBoTM,

1 ILNG~NILNGt Tp3,TUpoTtTDQSAv, TKr TI, TuQENG~EplI SAVl#QLEvELC TQtISTt
z vV, XCONV, XL,XR,YB,YCONV, YT,PTPOLD, DTSV,OTLAST,F IyBOIIYBOIYCNVLDt
3 xCNVLD, FIXI?O, FIXLO,IXRO, IXLO, ISVWt JSVw,QHNjQNXc WMAX?JNM1T21TL1M?
Q ROMFXR, ROMFYToROtAFYBt JOUMp# TwTHRDt Tt?DTRt TMASSeDTvSAvt OTCSAV?IOTv
5 ,JDTV, XDTC,JDTC,C!RC, TIS,POTE ,IJMOM,VMOM, TMAX,TGMX, ITM, JTM,ITG,JTG
6 ,TMASSV,WMAXEF,RMINEFt TSTRTD
CQMMON/YSC2/ZZ
coMPoN/ysc4/ITAB(ITABP)
COMMONIYSC411TAB( 1BL3EI)
coMMoN/Ysc5/R~sTQT,FILM, PAPER, lPO,IFD
-w--- CND C(lMDECK YbQSC w*-w-
-..-w BEGIN C(lMDEcK YAQEO PW*W9
EQIJIVALENCE(AAsC( \),X,XPAR) ,(AAsc(2),R,YPAR), (AASC (3),Y,MPAR), (

1 AAsC(4),U), (AA$c(5),V), (AAsC(6J ,RO), (AASC(7),DELSM,RCStJ, Mp), (AASC
1 (8) #E#ETIL, AREA#xR13K) I
? (AASC(15), SIE), (AASC(16) JPMOj DKLSMcRMP), (AASC(Q
3 ),RVOL), (AASC(l@)tMtRM, vp),CAAsC(ll)~p~PL,Eptup) /(AASc(l~)~uTILt
u uL,PMX,Pu], (AASC(13),VTILt VL,PMYtPV) t(AASC(lU)~QI CQrR0L)r(AASC(17
5 ), CAPGAM,UG) ttAASC(18),TuQ) j(AASC( 19) tSIG)t(AASC(2a) ~TUSl, (AASC(
6 Z’ll, GRROR), (AA9C(22)cGRR0Z) ,(4ASC(23) 10~SR01?Y13K) t(AASC(24)PGZSV
7 )? (AASC(25) ?DLSROQ8VG) ,( AASC(26) ?GRSV), (AASC (i?7)?GRRop# TuQvEcc
8 Y20K), (4ASC(28),MTIL), fAASC(29) tCONC)~(AASC( 3@) ~CTEMPzxR2uK)?(
9 AAsc(31) *ANcu), tAAsc( 3?) ?Ahcv)l (AAsc(33)#Avxsv# x13K)?tAAs2(34)#
I AVYSV,X24K)
REAL M,MP,MPAR,MTIL
. . . . . ENO cOMOECK YAQFL) -----
. . . . . CNP cOMOEcK YSTORE w--*w
----- BEGIN COMDccK TRBDIF -----
cflMMON/cToIF/ERFV(21),NERFV, DXEF
● w.-. END COMDECK TRBOIE -----
IPASS:I Is Fop x (R)
IPA$SS2 IS POR Y (Z)

IPASS=l

SKIP THF R CORRECTION IF XJ,LE’,RMINEF
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7s IF(XJ,LE?.RMINEF) GO TO 50
76 c
77 c GET A RANDOM NO, FROM A UNIFORM DISTR$fluTION
78 c ON THE INTERVAL (O.tlO)
79 c
80 lkl CONTINUE
81 XINPUT?O.
82 ETA1:PNUMF(XINPUT)
83 c
84 c MAP EAcH HALF t)F THE INTERVAL (0,81,) INTO (0,,1,1
es c
86 ETAcAIJS( l,-2.*ETAi)
87 c
88 c FIND THE ERROR FUNCTION BOUNDS ON THE RANDOM NO,
89 c
90 DO 21?ILs2,NERFV
91 20 IF(ETA,LZ.ERFV(L)) Go To Sn
92 c
93 c IF NO ROUNDS ARF FOUNO?THE RANOOM NO, IS TOO CLOSE TO 1,
94 c GO BACK AND TRY ANOTHER ONE,
95 c
96 GO TO 10
97 3B CONTINUE
98 c

BOIJNOS HAVE BEEN FOIJNO, INTERPOLATE THE ERROR FUNCTION INVERSE,
1;: :
101 ERf INV=DXEF* ($LOAT(L-2)+(ETA~ERFV(LWl ))/CERFV(Ll-ERFV(L=l))l
102
l@3 : CALCULATE THE CORREC.TI(3N
1L7U c
105 CCIRR=ERFINV*2,*SQRT(OT*SIG( IJ))
la6 c
l@7 c ADO ON THE SIGN OF THE CORRECTION
108 c
109 IFCET41,G7 ,.5) CORRa*CORR
110 c
111 c GO CORRECT TH? PROPER COORDINATE
112 c
113 GO TO (U0,60), IPASS
llU c
115 c X (R) COORDINATE
116 c
117 U@ CONTINUE
118 XJMXJ+CORR
119 50 CONTINUE
120
121 : GO BACK AND DO THE Y (Z) COORDINATE
122 c
i23 IPASSV2
124 GO TO lg
125 60 CONTXNUF
126 c
127 c Y (Z) COORDINATE
128 c
129 VJSVJ+CORR
130 RETURN
131 END

.
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:
3
4
5
b
7
8
9

10
11
12
13

H
16
17
18
19
20
21
22
23
~u
25
2b
27
28
29
3a
31
32
33
34
35
3b
37
38
39
4n
41
42
4.3
4U
us
46
U7
48
49
5n
51
52
53
5U

c
c
c
c
c
c
c
c
*

*
●

●

*
*

c

c

*
●

SUBROUTINE REZONE

ROUTINE TO CALCULATE THE GRID VELOCITIES,NEW GRID P081TIONS~
ANO RESTORE THE AMB!ENT ATMOSPHERE TO HYDROSTATIC
EQUILIBRIUM

ORIGINALLY WRITTEN BY A,AoAf4SDEN AND HANs Rupp@LcLAsL T-3
MOOIFIED 6Y J,L,NORTON,LASL T-311975

----w BEGIN cOMOEcK PARA14 ---*-
COMMON/pCOM/NSCP!,ITAOF* ITAf3XPc ITABYpCIPFBJNpls Np21NLcpl~NLcp2#

1 NLCP3, NLCP0,1FLMSZ
m.mqw END cOMOECK PARAM q--w
--.-” BEGIN COMDECK YSTnRfi wwa9w
mm--m BEG!N COMDECK YAQDIH *wqq9
DIMENS1ON X( l), XPAR(l), R(l),YPAR(l) ,Y(l),MPAR(l)?U(t)/UG(llIDELSM(

1 l) ~v(l)#VG( l)oRO(l)#SIE(l )tMP(l) cRMptl)t RCsQ(l)CE( l)~ETIL(l)tRVoL
? (l )sM(l),RM( ll~VP(l)~p(l) ,pL(l)cUp( l)SUTIL(!)oUL(l )oCQ(l)tVTIL(l)
3 ,VL(l),ROL( l), AVXSV(l),AVYSV( t)tDLSROI(lltDLSR~Q(l)/CApGAM( l)tTuQ
u (l) tSIG(l) oTUS(l)rGRROR( l) ?GRROZ( l)tGRPOP(l)t TUQVEC(l)/MTIL(l)o
q cONC(l),CTEMP( l),ANclJ(l )~ANCV( l),GRSV(t),GZSv( 1)/xi3~(l)tx24K(l)t
b Y13KC1) ?Y24K(1),XR13K(1) txR24K(i)tDKLsM(l~lAREA( 1)

..ww. END coMDEcK YAQDIM . ..*.
---w- BEGIN COMDECK YAQSC .--W*

LOGICAL RESTRT, FILM#p’pER#TuRB
REAL LAMPMU
COMMONIYSC1/AASC(hSCPl)
COMMON/YSCl/AASC(96Bfl)
COMMON/YSCZ/AA[l),ANC~AB* A@FACvA0M,~0PcQLA~uPc~L8 DR~cIT~oTc*DTFAcl

i DTO(l@) PDT~C(lO) #~To2soTo8t DTpOSc DTv,ozcEMlOcEPstF!pxLt FIpxRr
2 FIPYB, FIPYT~FIXL, FIMR~?IY13, FIYTIFREZxRC GRtGRDvELtGz# GzptIIIBARI
3 IOTO, IJJIJM~IJPC IMl~IPXLI IpXR/IPy6tIpyTFIPl~IpZ~ 15c~t15c3tITvP
4 IUNF~IXL~IXRP IYR,IYTo JcJBAR
COMMONIYSC21JCEN,JP1,J P2, JP4,JUNF,J UNF02,KXI?LAM? LPB#Mu#NA~E(8)9

1 NCYC, NLC, NPS, NPT,NQ?NWI,NQIi3c NQ12, NSCt NUMITIZORIGP OM~oMCYLI pxcoNv
z ,PXL,PXR,PYi3,PYCONV~ PYTpRDT,REZRON* REZSIE*REZY@~R18ARtRI@JBt
3 FREZYT~FREZYB,ROMFR? T,THIRD, NCLST,TOUT,TWFIN

COMPON/YSC?/TUOI,TUSI~NCQI TNEGITNEGSvc TUSvtTuROtpTopt PRITE#pBoTMI
! ILNG,NILNG,TP3,TUPOTp7DQSAV/ TKl TIl TUQENG, Ep18SAVltQLEvELt TQtISTf
z VV,XCONV,XL~XR,YB,YCONV/ YT, PTPOL@, DTSV, PTLAST,FIYBO~ IYBOt’fCNVLDI
3 xCNVLD, FIXRO,FIXLO,IXROc IXLO, ISVN, JSvw,QMN,QMXf wPAX8JNM?T2tTLIMt
u ROMFXRp ROMFYT@ROMFY8~ JDUMP? TwTl+RD~TEt DTR,THASSrDTVSAVt DTCSAVvXDTV
s ,JDTVt IDTC,JDTCcCIRCI TIScpOTEt UMoMfvMoP#TMAx#TGMx#ITMc JTMIJT~oJTG
6 ,TMASSV, WMAXEF, RKIINEF,TSTRTD
coMMoN/Ysc2/zz
COMMONIYSCUIITAB(I TABP)
COMMOV/YSCU/ITAB(lf3f10)
COMMON/YSC5/RESTNT,FILM,PAPER~ IpDrIFD
. . . . . Eh10 COMDECK Y4QSC -----
----- BEGIN COMPECK YAOEQ -----
F(IUIVALENCE(AASC (lllXsXPAR) ~(AASC(2),RI YpAR), (AASC( 31,ycMpAR11(

\ AASC(4),U), (AASC(5),V) J(AASC(6) JRO)1(AA8C(7) tD~LSMIRCS~? Mp~l(AAsc
1 (81#E#ETIL/A~EA#xR13K)t
2 (AASC(15), SXE), (AJSC(16)0 PMO, DKLSM,RMP), (AAsC(9
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.

.

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
?2
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
80
89
90
91
9Z
93
9U
95
96
97
98
99

lme
101
102
10s
10U
105
106
107
lni)
109
110
111

3 )cRvoL)t(A~Sc(l~)tMJRMlvpl t(AASC(li)/ptpLtEp8up)rcAA9C (12)rUTILI
u U~?PMX~PU) ?(AASC(13)~VT1Lc VL?PHYOPV) I(AASC(lu))Q# cQcRoL)~(AASC(i7
5 )cCAPGAM,UG) c(AASC(18)jTUQ) ,(AASCC lQ)~81G)c(AASct20) /TUS)~(AASC(
6 21),CRROR) ~(AASC(2Z)vGRROZ) :(AASCt?3) tDLSROI,Y13K)~ (AASC(2U)tGZSV
7 ), (AASC(25), DLSROQ,VG), (AASC(2b), GRSV), (AA8CtZ7) cCRROP,TUOVECo
8 Y2UK)I(AASC(28) OMT1LI?[ AASCt29) eCONC)p(AASC(30) ~CTEMp~xR24K)~t
9 AAsc(31) #ANcu)o(AAsc(32) #ANcv)# (AAsc(33)#Avxsvt X13K)P(AASC(34)I
I AVYSV,X24K)
REAL MtMP,MPAR,WTIL

* ----- END COMDECK YAQEQ W-*-9
* ---*m END COMDECK Y8TORE --w-w

COMMONlEQP4ST/ROTMP,ETMP,GMONE,CONCJ
FSTFeO,Ol
ZRS$iZE=SUMRSmSUMEaO,O
DMN=l,flE+20
CALL START
DO 20 JU2,JP1
DO 10 Ial,IBAR
DELs(Y( IJP)-Y(IJ))**2+(X( lJP)-X[IJ))**2
OVN=AMINl(DMN~DEL)
RDFLsl,O/OEL
DELEsE(IJ)-fl,15b
SUMCS$UME+DELE
ZE~ZE+Y(IJ)*DELE
SUMRSWSUMRS+RDEL
ZRSaZRS+Y(IJ)*ROEL
IJIsIJ+N(J
IJPcIJP+NQ

10 CONTINUE
CALL LOOP

20 CONTINUE
ZEFzEIsuME
ZRS=ZRSISUVRS
FC3SFCXvFCP2*0,0
CALL START
DO 40 J=2,JP1
00 30 1=1, X8AR
IF(J.LE,4) FC3EAMAX1(FC31 A8S(VI”(IJ))I
IF(J,GE,JPl_ll) FcP2=AMAXl (FCP2,ABS(vL(IJ) ))
IF(I,GE,ZBAR=3) FCX.=AMAX1 (FCX,ABS(UL(IJ)) )
IJsIJ+NQ

30 CONTINUE
CALL LOOP

40 CONTINUE
FCP2SAMAX 1(14,,0,2*RDT*(ZORIG-(Y( IJ)~PTOP)/PRITE)*pRITE)
FCXmAMAXl (0.,Cl:2*RDT*( (ZORIG-X (IJ+NQIB)/PRITE)*PRITE))
CALL STARf ‘- -
Do i50 Jm2,JP2
DO 140 Iml?IPl
IPJBIJ+NO
IMJ81J-NQ
IF(I.EO, l,OR, I,EQ, IP1,0R,J,EQ,200R, J,EQ,JP2) GO TO 50
XAVSX(IPJ)+X( IMJ)+X(IJP) +X(IJM)
UG(IJ)mO,S*[UL( !J)+U(IJ) )+FSTF*(XAV=4,*x( IJ)3*RDT
YAvqY(IPJ) +Y(IMJ)+Y( IJP)+Y(IJM)
VG(SJ)86.S*(VL(IJ)+V(SJ) )+F$TFs(YAV=4,QY( IJ))*RDT
IF(J.EQ,3) uG(IJM)RUG(IJ).

“
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112
113
tlu
11s
116
117
118
!19
120
121
122
123
124
12s
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
14?
143
144
1U5
146
IU7
148
149
150
151
152
153
15U
155
156
157
158
159
160
161
162
163
!64
165
166
167
168

IF(I,EQ,2) VG(IMJ)BVG(IJ)
GO TO 130

50 CONTINUE
IF(I.NE,l) Go TO 60
UG(IJ)=O,O
GO TO 70

60 IF(I,NE,IP1) GO TO 70
UG(IJ)SFCX
VG(IJ)UVG(IMJ)

70 IF(J.NE,2) GO TO 80
VG(IJ)==FCS
GO TO 90

80 IF(J.NE,JP2) GO TO 90
UG(IJ)=UG(IJM)
VG(IJ)=FCP2

90 IFi~;~E, l,OR,J.NE,2) GO TO 100
VG(IJ)QwFC3

100 IF(I.NE, IP1,OR.J.NE,2) GO TO !10
UG(IJ)~FCX
VG(IJ)8-FC3

110 IF(I.NE, 1,0R,J,NE,JP2) GO TO 120
VG(IJ)=FCP2

1?0 IF(I.NE, IP1,OR.J.NE,JP2) Go To 13@
UG(IJ)=FCX
VG(IJ)=FCP2

130 CONTINUE
IJsIPJ
IJP=IJP+NQ
IJMPIJM+NQ

lug CONTINUE
CALL LOOP

150 CONTINUE
CALL DONE
CALL START
DO 180 Jm2~JP2
00 170 I=lzIP1
X( IJ)=X(IJ)+UG( IJ)*DT
IF(J.NE,2) GO TO 160
IFCY(IJ)+VG( IJ)*DT.LE,O,O) VG(IJ)**~(IJ)*R07

16!? CONTINUE
Y(IJ)=Y( IJ)+VG(IJ)*DT
R(IJ)aX( IJ]*CYL+OMCYL

170 IJ=IJ+NQ
CALL LOOP

lRO CONTINUE
cALL DONE
CALL FILMCO
CALL START
ETt4PaREZSIE
RoTMPEREZRON
CObCJSO,
CALL AIR
XXaGMONE*REZSIE
YYsABS(GZ)/XX
DO .20@ J=2,Jpl
00 i90 1=1, IBAR
IPJ=IJ+NQ
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169 IPJP=IJP+NQ
170 Yoq0,25* (Y(IJP)+Y~IPJP)+Y (IJ)+Y(IPJ))
171 IF(J,EQ,2) ROL(IJM)XREZRON*EXP( CREZY17-( Y(IJ)+Y( IPJ)-Y4))*YY)
172 IF(I.EO,IBAR) ROL(IPJ)=REZRON*l?XP( (RGZYO-( Y(IPJ)+Y( IPJP)-Y4))*YY)
173 IF(J,EQ,JP1) ROL(lJP)=REZRON*EXP( (REZYO*( Y(IJP)+Y( IPJP)DY4))*YY)
174 IJM=IJM+NQ
175 IJPsIJP+NQ
t76 \9f4 IJsIPJ
177 CALI. LOOP
178 200 CONTINUE
179 CALL DONE
180 RETURN
181 END

.

,W---vwwvww-- WW*---*-W--W W--W--*--**- -*VV**F ----- --VW-F--W--- WUwa------w- ----------9? w-=-~~

.

30
31
3i?

c
*

c

c

*

SUBROUTINE RTAPE

ROUTINE TO REAO IN ONE DUMP OF A YAQUI DUMP FILE (ALL t3UT
THE HEADER RECORD)

WRITTEN BY J.L.NORTONcLASL T-3p 1975

-*-** BEGIN COMDECK PARAV . . ..-
COMMONIPCOM/NSCPl,ITABP, 1TAt3xP, ITAf3YP,IPFB,NPl, NP2,NLCP1,NLCP2,

1 Nl”cP3,NLcP11/IFLt4sz
wwwwm END cQMf)EcK PAl?AM *-WWW
=---- BEGIN COMDECK YAQSC m--w-
LOGICAL RESTRT, F!LM,PAPER1TUR6
REAL LAM,MU
COMMONIYSC1/AASC(NSCPl)
COMMONlY8C1/AASC(960g)
COMMON/YSC21AA(~),AtIJCvAt48 hOFAC, AOM~BO,COLAMUICYL,DR~ DT,DTC,DTFAC#

j DTo(lO), DToc(10),DT02roT08~ DTPoS~DTVF OZt EMIOtEPSpFIPXL, FIpXRI
2 FIPYB~FIPyT~ FIXLIFIXRpFIYBt FIYT8FRl!ZXR~QRlGRDVEL~GZC GZP?I,IBAR,
3 IDTO?IJ~IJM* IJPOIMICSPXL? IpXR~lPYOcIpYT~IplSlp?/ SSC2~ISC301Tvc
4 IUNF, IXLSIXR, IYB,IYT,J,JBAR

COMMON/YSC2/JtEN,iPl,JP2, JPu,JuNF,JUNF02p KXIpLAM~ LpBrMUCNAME(8)?
I NCYc,NLC,NPS,NPT,NQ,NQI, NQIB,NQ12,NSC,N UMSTPZORIG, OM,OMCYL,PXCONV
z ,PXL~PXR,PYi3,PYCONVpPYTD RDT,REZRON?RIZZSIl!,REZY0?R?t3AR~ RIBJ8F
3 FREZYT:FREZYf3pROMFR, TpTHIRD, NCLST,TOUToTWFIN
COM?40NIYSC21TUQI, TUSI,NCQB TNEG~TNEGsVp TUSVoTURP~PTOP~PRITE~pBOTM~

1 1LNG~NlLNG,7p3t TUpoTCTDQSAvSTKt TI~TUQENG,l!PlrSAVloQLEVEL~ TQ~IST~
2 Vv~XCONV. XL~XR,Y8~YCONV~ YT~PTPOLD*DTSV~OTLAST~FIV80p IY80?YCNVLD~
3 XCNVLO?FIXRO~FIXLOP IXRO? lXLOII$Vw~JSVwpQMN,QMx;NMAXC JNKtT?~TLIMt
4 ROMFXR,ROMFYT,ROMFYB,JOUMP, TWTHRD, TE,D7R, TMASS,DTVSAV~ DTCSAVIIDTV
5 JJDTVc IDTCtJOTC,CIRCO TISCPOTE, UMOf18VMOtft TMAXp TGMxOITM,JTMt ITG,JTG
6 ~TMAS8VSWMAXEF,RMINEFc TSTRTD

COMMONIYSC21ZZ
COMNON/Y$C4/ITAB(ITABP)
CoMMON/YScU/ITABc100@)
COMMON/Y3CS\RESTRT*FILM,PAPER, IPO?IFD
● W-VW END COMDECK YAQSC -w---

.
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38
39
40
41
42
43
44
45
46
47
48
49
90
!31
52

!%
5s
56
57
58
39
60
6i
62
63
b4
65
66
67
68
69
7ti
71
72

c
c

c

:

::
30

c
c
c

c

:

c
c
c

c
c
c

40

READ REST OF DuMP, FIRST CHECK THE PARAMETERS,

cALL PCHcK

READ IN THE LCM ARRAY STORAGE

CALL LCBUFFCO~NLC? 7~0~l,IERROR)
IF(IERROR,NE,O) GO TO t?e
Go TO 30
cALL uNcLE(l,6HYAI?SRT, 18,18HSC8uFF INPUT ERRORI
CALL UNCLE(U? 6HYARSRT, 18?18HLCBUFF INPUT ERROR)
CONTINUE

SEE IF THERF ARE ANY pARTICLES

IF(NPT.LE,O) GO TO UO

YES, READ THEIR RECORDS,

CALL LCBUFF(NLCPl, NpS,7,0,111ERROR)
IF(IERRORONE,O) GO TO 20
cALL 5cBUFF( lTAB, ITA13P,7, @,1,1ERR0R)
IF(IERROR,NE.fi) 00 TO 19

SEE IF THERE IS ANY TIME-DEpENDENT pARTICLE DATA

IF(NILNG,LE,@) 00 TO 40

YES, READ IT IN,

CALL LCBUFF(NLCpl+NLCP2, 2*NPl*NILNG, 7,0, 1,1ERRORJ
IF(IERROR,NE,O) GO TO 20
CONTINUE
RETURN
END

1 SUBROUTINE RIROW
2 c
3 c ROUTINE TO READ RoW J FROM LCM TO SCM BuFFER ONE
4 c
5 c ORIGINALLY WRITTEN BY A,A,AMsDEN,LASL T-3
b c MODIFIED ANO DOCUMENTED BY J,L,NORTON,LASL T-3,1974
7 c
8 * ----- BEGIN COMDEcK PARAM Wpw*w

COMMONIPCOM/NScPl, ITABP, ITABXP, ITABYPIIPFB, NPlp NP20NLCp1pNLCP2,
1: 1 NLCP3?NLCPU?IFLMSZ
11 * -VV-W END COMOEcK PARAH w-w--
12 ● -wmwo BEGIN COMDECK VAQSC 99*w-
13 LOGICAL RE8TRT, FILM,PAPER,TURB
lU REAL LAM~MU
15 c COMMON/YSCllAASC(NSCpl)

.

.
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16
17
18

;:
21
22
23
24
i?5
26
27
28
29
3a
31
32
33
34 c
35
36
37 *
38
39
lJO
41
U2

COMMON/Y8Cl/AASC(9600)
COMMON/YSC2/Ab(!),4NC,A@~ A@FAC,A0M~8@pCOLAMU* CVL* DRtDTpDTctDTFACt

\ DTo(lO) cOToCCiO) ~DT02~oTo8~ OTPOS,OTVpDZt EMl@oEpSfFIPXLS fIPxR#
? FIPvBoFIPVTCFIXL~FIXR~FIYBt FIYT~FREZxRt GRtGRDVELtGZr GZp/I~18ARt
3 IDTO, IJs IJMtIJp,IMltIpxLt IpXRt IpVBc IpvT, IpttIp2t13c2, xf3c3rIT’4J
u IUNF, IXLt IXRt IV6sIYTcJtJ8AR

COMMON/YSC2/JCEN,JPl~Jp2~ JP4~JUNFp JUNFo2~KXI~LAM, LPBtMUtNAME(8)r
1 NCVC, NLC, NPS, NPT,NQ?NQI,NQIBt NQII??NSCI NUMIT,ZORIG, OM,OHCYL,PXCONV
~ ,PXL,PXR,P~B,PVCONV,PVtvROT, RcZRON,REZSIE,REZVO,RIOAR? RIBJB,
3 FREZVT,FREZYB, ROMFRcTtTHIRD# NCLSTtTOUTtTWFIN
COMMON/YSC2\TUQ1,TUSIcNCQt TNEG,TNEGSV,TUSV, TUR8pPTop~pRlTEep80TM~

1 ILNGcNILNG,TP3/TUpOTOTDQSAVt TK, TIc TuQENGcEPicSAVlcQLEvELc TQ,ISTC
2 VvnXCOWt XLnXRe VBOYCONVp YT~PTpOLDt DT8vt DTLASTtFIYOO, 1VBo~YCNVLD0
T XCNVLD,FIXRO,FIXLO~ !XROP IxLO~lSVW~ JSVW~QMN#QMXIwMAxt JNMoT2*7L1MP
4 ROMFXf?,ROM?YT,ROMFV6, JDUMP, TwTHRDc TE,OTRc TMASS?OTVSAV~ DTCSAV~IDTV
5 ,JDTV81DlC,JDTc,CIRC, TIS,POTE, UMOMIVMOM, TMAX,TGMX, ITM, JTM,ITG,JTG
b ,TMASSV,WMAXEF,RMINEFVTSTRTD
COFfUONlYSC2/ZZ
coMMoN/Ysc4/ITAB(ITABP)
COMMONIYSCU/ITAB(190@l
COf4MON/YSC5/RESTRT,FILM, pAPER, IPO,IFD
● -*-- ENO COMOECK YAQ9C *---*
DATA NE/g/
IECII(J-l)*NQI
cALL ECRD(AASC, IEC,NQI,IOUM)
RETURN
ENO

1
2 c
5 c
4 c
5 c
6 c
7 c
8 c
9 *

l@
11
12 *
13 *
14
15
16 c
17
18

;:
21
22
23

SUBROUTINE SETIJ

ROUTINE TO SET THE SCM POINTER TO THE ITH ELEMENT IN ROW J~
ASSUMING ROW J IS IN SCM BUFFER ONE

ORIGINALLY WRITTEN BY A“,A,AMSDENpLASL T-3
MOOIFIED ANI) OOcut4ENTE0 F3Y J,L,NORTON,LASL T-3,1974

w---- BEGIN COMDECK PARAM -----
CoMMON/PCOM/N9CPl, ITARP/ITABxP,ITABYP,IPFB, NPl, tJpZ~NLCPlVNLCP2t

I NLcP3, NLCPLI, IFLMSZ
--... ENf) COMOECK PARAM~ Wwp.w
---we BEGIN COMDECl( YAQ$C w----
LOGICAL RESTRTI FILM,PApER,TURB
REAL LAM,MU
COMMOk/YSCl/AASC(NSCpl):
COMMON/YSCl/AASC(9600)
cot4MON/Ysc2/AA(l),ANC,Ab, AOFAC, A0M,80,COLAMUpCyL? Dg,DToDTCpDTFACO

I DTo(lO), DToc(10),DTo2, hT08, DTPos, DTv,0z,EM10, EPS~FIPXL,FIPXR?
?! FIPVB,FIpyT#FIxL, FIxRFF IYe,FIYTcFREZxRC GR,GRovELI GZ,GzPt ItIBAR#
3 IoTO,lJ~lJMc IJP,IMlJIp3Lt IpxR, lpyB~IpyT, Ip!~Ip2~ Isc2,1sc3t ITvc
u IUNF, IXLIIXR, IYB,IYT, JOJBAR
COMMQN/YScZIJcEN,JPl,JP>, JP4, JUNF, JUNF02,KXI#LAMo LPB,MU*NAME(8),

1
~
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

1 NCYC, NLC,NPS, NPT,NQoNQIINQIB, NOII?,NSC,NUMIT, ZORIG, OM,OMtYL,PXCONV
2 ~pXL$PXRPPYBPPYCONV,PYTnROT,REZRON~ REZSIE,REZY0,RIBARJRI13JB~
3 FREZYT~FREZyB~RoMFRtTtTHIROw NCLSTcToUTtTwFIN
COMMON/YSC2/TUQI,TUSI,NCQ~TNEG~ TNEGSV, TUSVDTURBcPTOPJPRITE,pBoTMr

1 !LNG, NILNG~TP3, TUPOT,TOQSAV, TKpTI~TUQENG,EPlt8AVl~QLEVEL/ TQ~IST,
2 VV8XCONVIXL/XRcYBsYCONVI YT~PTPOLDtDTSVcDTLASTIFIYBOo IY80,YCNVLD?
3 XCNVLO, FIXRO,FIXLo, !XRO, IXLO, ISVW,JSVW,QMN,QMX, WMAX,JNM,T2,TLIM,
4 ROMFXR#ROMFYT, ROMFYBvJDUMP, TWTHRDl TE~DTR8TMASS~DTVSAVJ DTC8AVOIDTV
5 tJDTV~IDTCtJDTC,CIRCfTISIPOTIE,UMOMt VMOM, TMAX, TGHXIITMIJTM,ITG, JTG
6 ,TMABSV,WMAXEF,RMINEF, TSTRTD
COMHONIYSC21ZZ

c COMMON/YSCU/ITAB(ITABP)
COMWON/YSC4/ITAB(1000)
COMMON/YSC5/RESTRT,FILM,PAPER, IPO,IFD

* -w-~- END cOMDECK YAQSC WW-wa
IJ=(I-l)*NCI+l
RETURN
END

. . . . . . . . . ..- ~..--. . . . . . . ..~.q.-”.... “... -------- ---.-...m--m -“..-.9----- ------------ ..”*.9*

:
3
u
5
6
7
8
9

10
11
12
13
14
15
lb
17
18

;:

:;
23
24

;:
27
28
29
30
31
32

SUBROUTINE START
c
c ROUTINE TO TRANSFER DATA BETWEEN LARGE cORE AND SMALL CORE IN
c ORDER TO MINIMIZE SMALL CORE REQUIREMENTS
c
c 0R1GINALL% WRITTEN BY A,A,AMsDEN,bA!J~ T913
c MODIFIED AND DQcuMENTtD BY J,L,NORTON,LA9L T-3,i974
c
* ---m- BEGIN COMDEcK PARAM -WW*W

COMMON/PCOW/NSCPl,ITABPt lTABXP~ITABYPP IPFB, NP\?NP21NLCP llNLCP2,
1 vLcP3#NLcP4#IFLMsz

● m-~-w END COMOECK PARAM P--9*
* ----s BEGIN COMOECK YAQSC DwTmw

LOGICAL RESTRT,FILM,pAPERc TURB
REAL LAM,MU

c COMMONIYSCIIAASCINSCP1)
COMMON/YSCl/AASC(9600)
COMMON/YSC2/AA(l),ANC# AFitAOFAC, AOM,BO,COLAMU~ CYL,ORtDTt DTCtDTFACl

1 DTo(lO), DTOC(l@),0T02tOTOBt DTpOS,DTvrDZ,EMIO, EpS#FIpxL, FIPxf+t
2 FIpYBt FIPYT!FIxL,FIXRt FIYBcFIYTJFREZXR, GRCGRDVELp GZJGZPJIIIBAR~
3 IDTO~IJJ IJMcIJP~IMlc!PXL~ IPXR~IPYB~IPYT/IPlcIP2C ISC2,1SC3,1TV,
4 IUNF, IXL~IXRt IYB, IYT,J, JBAR
cor911’10NlYsc21JcEN, JPl#JP2# JPll, JuNF#JuNFo2# KxI*LAM# 1.PBtMu,NAMEt8)t

1 ~CYC, N1.C, NPS,NPT,NQ,NQI, NQIB, NQ12, NSC*NUMIT,ZORIG, OM,OMCYL,PXCONV
2 ,PXL,PXR,PYB,PYCONV,PYT, RDT,REZRIYN,REZSI@,REZYO~ RIBARtRIBJBt
3 FRCZYT, FREZyB,ROMFR, TCTHXRO~ NCLST,ToUTCTkFIN
COMMON/YSC2/TUOI,TIJSI,NCQ, TNEG, TNEGSV,TUSV, TURf3rPTOP, PRITEIpBOTMC

1 ILNG,NILNG, TP31TUPOT1TDQSAV, TK, TI, TUQENG,Epl,!)AVIIQLt!VEL~ TQt!ST,
2 VVIXCoNVt XLIXR,YBtYCONV, YT~PTPOLD# DTSV?DTLASTtFIYBOP lYBO/YCNVLO,
3 XCNVLOpFIXROtF!XLO, IXRfJ~ IXLOCISVWJJSVW,QMN,QMX, WMAX, JNM,T2?TLIH,
II ROMFXRtROMFYT,RDMFYOt JDUMP, TwTHRD~TE, DTR,TMASS,DTVSAVP OTCSAV,IOTV
5 ,JDTV, TOTC, JDTC,CIRC, TIS,POTE, U140M, VMOM, TMAX, TGMX, ITM,JTN!, ITG,JTG .

.
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.

.

33
34
3’3 c
36
37
38 *
39
40
U1 ;
U2 c
43 c
44 c
45 c
46 c
47 c
48 c

c
;: c
51 c

c
;: c
54 c
55
56
57
se c
59 c

c
:: c
62 c
63 c
64 c
65
66 c
67 c
68 c
69
70 c
71 c
72
73 :
74
75 c
?6 c
77 t
78
79 c
80 c
81 c

!:
64 :
85 c
86 c
87 c
88 c
89 c

6 ,TMASSV, WMAXEF,RMINEF, TSTRTO
c13vt’4oN/Ysc21zz
COMMON/YSCU/lTAB(ITABP]
COMMON/YSC4/ITAB(100f31
cOMMON/YSC5/RESTRT,FILM,PAPER? IPDtIFD
w.--. END COMDECK YAUSC VT--*
DATA NE/01

READ IN THE FIR8T THREE ROWS

IJPS IS THE SCM POINTIER TO MHZRE THE NEXT ROW IS TO BE READ
INTO SCM, ONE NEEDS TO THINK OF THE 8M4LL CORE AREA AS BEING
OIVIDED INTO THREE BUFFERS:SA~ A,8,AN0 C, INITIALLY,ROW J=l
IS READ IhITO BUFFER AcROW J?? INTO BUFFER B?AND ROw J=3 INTO
BUFFER C, WHEN A REQUEST IS MAOE FOR ROW J=d,BUFFER A WHICH
CURRENTLY HOLDS ROW Jal IS WRITTEN OUT TO LCM AND ROW J=U fS
REAo INTO BUFFER A, THJS PROCESS cONTINUES WITH ONE ROW BEING
WRITTEN TO LCM ANO ONE ROW REPLACING IT IN SCM SO THAT THREE
RONS ARF ALWAYS AVA1LA8LE,0NE IN EACH BUFFER,

IECR IS THE LCM AODRESS FROM WHICH DATA WILL HE READ TO SCM NEXT
IFCW IS THE LCM AOORESS TO WHICH OATA WILL BE wRITTEN FROM SCM NXT

IJPS81
IECREO
IECWSO

REAI) THE FIRST ROW INT(I SCM INTO f3UFFER ONE

AASC IS BEGINNING OF THE THREE SCM BUFFERS
N(J1 1$ THE NUMBER OF WORDS COMPRISING ONt! Rt)ti OF DATA
NE Is AN ERROR FLAG WHIcti IS UNUSED ON THE 7600

CALL ECI?D(AASC( IJPS),IECR,NQI, NE)

INCREMENT THE LCM REAO AODRESS

IECRaIECR+NQI

SET THE BUFFER pOINTER TO THI! SECOND BUFFER, 0BV10USL%
ISC2=NQI+;

IJPS=ISC2

READ IN THE SECOND ROW

CALL FCRD(AASC( IJPS)?IECRtNQI ,NE)

INcREWENT THC LCM READ ADDRESS AGAIN

IECROIECR+NQI

UPDATE THE PoINTERS To READ THE NEXT ROM INTO BUFFER THREE,

IJP 18 THE POINTER TO THE ELEMENT (llJ+l)
IJ IS THE POINTER TO THE ELEMENT(loJ)
IJM IS THE POINTER TO (lcJ_ll
IJMs 1S THE ScM ADDRESS TO BE wRITTEN OUT NEXT
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90 c I13UF 1$ THE NEXT BUFFER TO BE USED WHEN THE SUBROUTINE IS ENTERED
91 c
92 10 CONTINUE
93 IJPBISC3
94 IJPSWISC3
9s IJsIsc2
96 IJHQ1
97 IJMsxl
98 IBUF=l

c
1:; c FILL THE THIRD BUFFER
191 c
102 2U CAI.L ECRD(AASC( IJPS), IECR,NQI, NE)
103 c
!04 UPDATE THE LCM POINTER POR THE NEXT READ
105 :
106 IFCREIECR+NOI
107 RETURN
108
1U9 : ***************************************** ●*********************** *
lln ENTRY LOOP
111 c ******i*************************************************** ********
112 c
113 c READ IN THE NEXT ROW, FIR8T,FLUSH THE OLDEST BUFFER,
ilu c
115 CALL ECWR(AASC( IJMS)~IECW~NQIl IDUM)
$16
117 : UPDATE THE LCM PuINTER FOR THE NEXT WRITE
118 c
119 IECW=IECW+NOI
120 c
121 c PREPARE THE POINTERS FOR THE NEXT READ DEPENDING ON WHICH BUFFER
122 c IS TO BE FILLED
123 c
i24 90 TO (30,40, 10),16uF
125 c
126 c PREPARE TO FILL 6uFFER ONE
127 c
128 30 CONTINUE
129 IJPml
130 IJPss;
131 IJm18c3
132 IJM=ISC2
133 IJMS=,ISC2
134
1 Ss : INDICATE THAT BUFPER TWo 18 To SE FILLED NcxT TINE
1S6 c
137 IBuFm2
138 c
1s9 c GO FILL BUFFER ONE
140 c
141 GO TO 20
142 c
143 c PREPARE TO FILL BuFFER TWO
144 c
145 40 CONTINUE
146 IJPaIsc2 . I

.
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147
I&t!
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
149
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
t89
19n

:
c

c
c
c

E
c
c
c

:
c

c
c
c

c
c
c

c

:

c
c
c

50

60

IJPS81SC2
IJE1
IJM81SC3
IJMSSISC3

INDICATE THAT BUFFER THREE IS TO BE FILLED NEXT TIME

IBUFS3

GO FILL BUFFER TWO

GO TO 20

*~~*~kfi******4*~e*~~**~~* •**s*AAt&Aast*A**tt~*sa ******b****h*h***~

ENTRY DONE
*******&************************ ********************* *************

LOOP IS COMPLETFD, wRITE Oul cONTENTS OF THE LAST TWO BUFFERS
THAT WERE LOADED, WRITE oUT BUFFER THAT WOULD HAVE BEEN
FILLED NEXT,

CALL ECWR(AASC (IJMS)lIECWONQIt IoU!+)
IECNeIECW+N(31

DETERNINE WHICH IS THE OTHER BUFFER TO BE EMPTIED

GO TO (5L3,663?79),16LJF

BUfFER ONE HAs BEEN WRITTEN OUT, WRITE OUT BUFFER TWO,

IJMSDISC2
GO TO 80

BuFFER Two HAs BEEN MRITTEN OUT, wRITE oul BuFFER THREE,

IJHSU1SC3
GO TO 8n

BUFFER THREE HAS 8EEN hRITTFN OUT, WRITE OUT BUFFER ONE,

IJMS:l
CALL ECWR(AASC( IJMS), IECu~NQI, IDUM)
RETuRN
END

:UllROUTINt STARTO
; c
3 c THIS ROUTINE (AND ITS ENTRY POINT LOOPOj ALLOW ONE 10 LOOP
u c BACKWARDS THROUGH THE MESH USING TWO ScM 8UFFFRS, ROWS J
5 c AND J-1 ARE MAOE AVAILABLE.
b

THE CALL TO STAR?O READS ROW JPz
c INTO BUFFER TWO AND ROW JP1 INTO RUFFER ONE, AFTER STARTD,.

.
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7 c
8 c
9 c

10 c
11 c
12 c
13 *
14
is
16 *
17 ●

18
1~
20 c

23
24
.25
i!b
27
28
29
30

;:

;:
35
36
37
30
39 c
40
41
42 *
113
44 c
45 c
46 c
47
U8 c
49 c

c
;: c
52 c
53
Su
55

E
:; c
58
99 c
60 c
61 c
62
63 c

IJ pOINT9 TO CELL (IP1,JP2), SEE DOCUMENTATION IN SUBROUTINE
sTART FOR sOME OF THE VARIABLE DEFINITIONS,

0R1GINALL% WRITTEN BY A,A,AMSDEN#LA3L T-3
MOOIFIED Atdfj 00CUMEPJTED BY JaLmNORTON,LASL T-3,1974

----w BEGIN cOMDEcK PARAM q.-”.
COMMON/PCQM/NSCPl,ltABP, ITABxP, ITABYP,IPFO,NP1O NP21NLCP1,NLCP2,

1 NLCP3, NLCPLI, IFLM3Z
o---w END cOMDEcK PARAU “..,.
--M-- BEGIN COMDECK YAOSC ---w-
LOGICAL RESTRT,FILM,PAPERCTURB
REAL LAM,MU
coMMoNIYscl/AAsc(N8cPl)
COMMON/YSCl/AASC[9b00)
COMMON/YSC2/AA(lItANCPA@~ A0FACtA0utBr3vCOLAtWtCYLp DRrDTtDTctDTFAC,

1 DTO(lO) oDTOC(l@I) oOTC120DTo8tOTPCISt DTvtOZtEMl@PEpSrFIpxLcFIpxRr
2 FIp’VBtFIPYTtFIXLt FIXRtF!YBCFIYTt FREZXRI GRtGRDVELtGZtGZpl I~It3AR,
3 IDT0,1J81JMt IJP,JMl~IPXL~ IPXR~IPYB~ IPYTCIPlIIP2p1SC2? 1SC3~11Vt
o IUNF, IXL, IXR, IYB, IYTtJc J8AR
COMMON/YSC~/JCEN,JPl,JP2, JP4,JuNF,JUNF02t KXItLAMJ LpB~Mu*NAME(8)v

1 NCYC, NLC, NPs,NpT, NQ,NQI,NQIB, Nn12, N$c, NUMIT, ZORIG,OM, 0McYL,PXcONV
2 ,PXL,PXR,PYO,PYcoNV,PYT,ROT, REzRON,REzsIE,REZYO,RIBAR, RI13JB,
3 FRFZYT, FREZYB,ROMFR, T,THIRD, NCLST,TOUT,TWFIN
COMMON/YSC2/TIJQItTUSIoNCQt TNEGtTNEGSV/TUSVCTUR8tpTOPtPRITEJ PBOTM/

1 ILNGtNILNG/TP3,TUPOT~TDQSAV, TK~TIr TUQENGtEPlt SAVllQLEVELt Tf2tISTt
2 VV, XCONVt XLrXRtYO,YCCINVc YTIPTPOLOIOT$V, DTLASTtFIYBO~ IY501YCNVL0,
3 XCNVLDt FIXRo,FIXLOj IxROt IXLOIISVWOJSVW~QMN,QMXt WMAXcJNMpT21TLIMJ
u ROMF%R,ROMFYT,ROMFY8,JDuMP, TPJTHRD, TE,DTR, TMASS,DTVSAV~ DTCSAV, IDTV
5 ,JDTV~IOTC,JDTC,CIRCI TIS~POTE, U140M, VMOM, TMAX1TGMX11TM, JTM,ITG,JTG
6 ,TMASSV,WMAXEF,RMINEF, TSTRTD
COHMON/YSC2/ZZ
coMMoN/Ysc411TAB(ITABP)
COMMONIYSC411TAF!( 1000)
COMMONIYSCSIRESTRT,FILM,PAFIER, IpDcIF~
. . . . . ENO COMOECK YAQSC -W-W*
DATA NE/0/

SET INITIAL SCM READ ADDRESS (BUFFER TWO)

IJMSEISC2

SET NEXT LCM READ AND WRITE AODRESSES,

ITV Is JP1*NQI OR THE LCM AODRESS OF THE BEGINNING OF Row JP2

IECR-ITV
IECW~ITV

READ ROW JP,2 INTO BUFFER TWO

CALL ECRQ(AASC( IJHS),IECR,NQI, IOUM)

DECREMENT THE READ AODRESS

IECRmIECR-NQI
.

.
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64 c PREPARE TO READ IN ROM J*1 INTO BUFFER ONE
6’3
66 ; IJN POINTS TO (IPi,J=l) (THE END OF 13UFFFR ONE)
67 c
68 10 CONTINUE
69 IJMEISC2WNQ
70 IJMSC1
71 c
72 c IRUF IN THIS ROUTINE IS THE LA$T BUFFER THAT WAS FILLEO
73 c
74 IRUFX1
75
76 : IJxIJM+NQI (THE LAST CELL OF BUFFER TwO)
77 c
78 TJ=IJM+NQI
79 IJPS=ISC2
80
81 : CHECK TO SEE IF THE 60TTOM OF THE MESH HAS BEEN REACHED
82 c
83 20 IF(IECR,LT,O) GO TO IJVl
84 c
85 No, GO AHEAD AND READ IN THE NEXT BUFFER
86 [
87 CALL ECRD(AASC( IJMS),IECR,NOI, IDUM)
88 c
89 c DECREMENT THE READ ADDRESS
90 c
91 IEcR=IEcR-NfJx
Qz 30 RETURN
93 c

BOTTOM OF THE MESH HAS 8EEN REACHED, SET A FLAG (1BUF=3)~G0
:; : WRITE OuT ROW Jc2,AN0 QUIT
96 c
97 Ua IBUF83
98 GO TO SO

c
1:: c ******************************* ************************ ***********
101 ENTRY LOOPO
102 c ******fi******************************************************fi ****
103
tn4 : ENTRY TO CYCLE THROUGH ONE MORE ROW OF THE MESH IN A OESCENOING
105 c FASHION AS DE9CR~BED ABOVE
106
la7 : WRITE OUT ROW J AND REAo ROkJ J-2 INTO ITs 81JFFER
108 c
i09 50 CONTINUE
110 CALL ECWR(AASC(IJPS) CIECWcNQIo IOUfl)
111 c
1!2 c DECREMENT THE WRITE AOORESS
113 c
114 IECW=IECW=NQI
11s c
116 c SET UP THE POINTERS FOR THE NEXT REAO DEPENOING ON WHICH BUFFER
1!7 c 1$ TO BE FILL&D, IF Ii3UFa3,0NLY’ A RETURN IS EXECUTEO SINCE
118 c THE MESH IS FINISHED,
119 c
120 QO TO (60, 10,30),IBUF

.
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121 c
122 c PREPARE POINTERS TO FILL BUFFER TWO
123 c
124 60 CONTINUE
125 IBUf=~
126 IJNISC29NQ
127 IJPssl
128 IJM*IJtNQI
lt2’? IJMSSISC2
130 c
131 c GO DO THE ACTUAL READ
132 c
133 GO TO 20
i34 ENo

:
3
u
5
b
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

%
28
29
30
31
32
33
34
3s
36

c
c
c
c
c
c
c
*

●

*

c

c

SUBROUTINE TICBOX

ROUTINE TO DRAw A BOX AROUND THE GRID AREA DISPLAYED
AND LABEL THE AXES

ORIGINALLY WRITTEN BY A,4,AMSDEN,LASL T-3
NOOIFIED ANO Documented BY J,L,NORTONCLASL T=3c 1975

--w-. BEGIN cOMDEcK PARAM -*9-=
COMMON/PCOM/NSCPl,ITABP~ ITABXP~ITAByp? IPFB~Npl,Np~~ NLCp11NLcp21

1 NLCP3, NLCPU, IFLMSZ
wwvww END cOMDEcK PARAM *’U***
w---- BEGIN COMDECK YAQSC ~-*~-
LOGICAL RESTRT,FILM,pAPERc TuR8
REAL LAM#MU
coHMoN/YSCl/AASC(NSCPl)
COMHONIYSC1/AASCC9600)
COMnONlYsC21AA( l)~ANCeAB0 A@FAc~AOMtBOvCoLAMUV cyL~ OR?DTCoTCtDTFAcI

1 DToclO) ~DToc(l@) 1DTo2~DTo8# DTpos#DTvcoz#EMlac EpscFlpxL~ FIpxR#
2 FIPYBIFIPYT~FIXL,FIXR, FIYBl FIYTIFREZXRCGR~ GRDVELIGZc GZP?ISIBAR?
3 IDTOSIJ/IJM~IJP,IMl~IPXLt IPXR~IPYBO IPYT~Ipl~Ip2C1SC2~ 1SC3cXTV~
4 IUNF, IXL, IXR,IYB,IYTJJC JBAR
COMMONlV!)C2/JCEN,JPl,Jp2, JP4, JUNF, JUNFD2,KXlI LAn~LpB~ MuvNAME(8)~

1 NCYC,NLC# NPS, NPT,NQ~NQI~NQIB, NQ12,NSCo NUMIT#ZORIGt OM,0MCYL~PXCONV
2 PpxLppXRppYB#PYCONv,pYT# ROT~REZRoN#REzsIE#REzY@# RIBARcRIBJBc
3 FRtZYT~FREZYB,ROMFR,T, THIRD, NCLST,TOUT,TWFIN
COMMON/YSC2/TUQIoTUSI,NcQ, TNEG, TNEGSV, TuSV,TURB,PTOP, PRITE,PBOTM,

1 ILNG~NILNG~Tp31TUpOT~TDQsAv8 TKtTI~TUQENGCEPl~sAvl#QLEvEL# TQ~ISTt
2 VvpxCoNv#xLw xR,yBvYCONvtyT~ PTpOLD, DTSVeDTLAST~FIyBoV IYBO~YCNVLO,
s x~NvLD, FIXRO,FIXLOj IXRO~!XLOP ISVwpJSVwcQMN/QMx~wMAxtJNM~ T21TL1MJ
4 ROMFXR~ROMFYT~ROMFYBv JDUMP, TWTHRD,TE8 DTRvTMASSODTVSAVe DTCSAVIIDTV
5 ,JDTVOIDTCIJOTC,CXRC,TIS,POTE~ UMOM,VMOM,TMAX,TGHx~ ITM~JTMO ITG,JTG
6 ,TMASSV,WMAXEF,RMINEF, T8TRTD
COMMONIY8C21ZZ
coMMoN/Ysc4/ITAB(!TABP)
COMMONlYSC4/ITABtlO@O)

.

.
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37
38
39
40
41
42
43
44
us
46
47
48
49
Sa
51
52
53
54
5s
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
?1
72
73
74
75
76
77
78
79
80
81
8.2
83
84
85
86
87
88
89
9P
91
92
93

●

●

☛

❉

c

c
c
c
c

c
c
c
c

c
c
c
c
c
c
c
c
c

c
c
c

COMMON/YSC5/RE$TRT,F14M,PAPER, IPD,IFD
*-~~* END cOMDECK YAQSC m*-9w
● -**w BEGIN COMDECK PCALL -**V,
cOMMON/PCALLC/XCONVP,VCONVP, YUP,YLB
.. . . . END COMDECK PCALL v-woo
COMMON/NCODEC/IMSIGN,XMAN~ IESIGN, IEXP
DATA BCD/lH i

DRAW THE pLOT FRAME

CALL DRVCIXL, IYT,IXR~IYT)
CALL DRV(IXRt IYT, lXRSIYB)
CALL DRv(IXRC IYB, IXLtIYB)
CALL DRV(IXLI IYB, IXLcIYT)

Ix2,1x3,1Y2,AND IY3 ARE THE RASTER COORDINATE.9 OF THE ENDS OF
THE TIc MARKs TO BE DRAWN ON THE PLOTTING RECTANGLE

Ix2=IxL+8
IX3XIXR-8
IY2sIYB-8
IY3=IYT+8

ESTABLISH TOP AND BOTTOM FOR PLOT INCREMENTS, ROUNO TOP AND
BOTTOM GRID VALUEs TO THE NEAREST POWER OF 10. (YUPI,YLBI),

IXXOALOG1O(YUP)
OTICSlO,**IXX

DETERMINE THE Y FxTREMA TO USE TO SET DTIC,THE TIC INCREMENT.
THE Y MINIMUM,YLBI, IS SET SUCH THAT IT IS LESS THAN YLB
AND EQUAL TO AN INTEGRAL MULTIPLE OF THE POWER OF TEN
NEAREST TO BUT LESS THAN YUP, THE Y MAXIMUM,YUPI,IS
DETERMINED SIMILARLY BUT SO THAT IT IS GREATER THAN YUP,

ASSUME THAT YLB IS ,GE.O

YLfjIaO,
IF(DTIC,GE,YLB) GO TO 20
00 10 1:1,9
YL(IIxYLBI+OTIC
IF(YLBI,LT.YLfl) GO TO 10
YLBI=YLBI-DTIC
GO TO 20

I@ CONTINUE
CALL UNCLE[l, 6HTIC6nX, 2U,20HCOULD NOT DETERMINE VLBI)

2’0 CONTINUE
YuPImDTIC
DO 30 1=2,10
YIIPI=YUPI+DTIC
IF(YUPI,GE.YUP) GO TO 40

3tl CONTINUE
CALL UNCLE(l, 6HTICBOX,24, 24HCOULD NOT OETERMINE YUPI)

40 CONTINUE

BOUNDS ESTABLISHED, OETERMINk THE LABELLING INCREMENT BASED
ON 10 INCREMENTS.
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94 c
9!5 DTIcq(YUPI-YLBI)*, l
96 !50 CONTINUE
97 c
98 COMPUTE HOW MANY TfCS WILL BE DRAWN
99 :

100 ITICsO
10! YTICTSYLBI
102 60 CONTINUE
ln3 IF(YTICT.GE,YLB) GO TO 70
104 YTICTUYTICT+DTIC
105 GO TO 60
106 70 CONTINUE
i07 YLBIsYTICT-OTIC
108 80 CONTINUE
f09 IF(YTICT,GE,YUP) GO TO 90
i10 ITIC=ITIC+l
111 YTICTSYTICY+OTIC
112 GO TO 80
1!3 90 CONTINUE
llU c
115 c MUST BE AT LEAST 6 TICS OR D1’IC wILL BE REDUCED
116 c
117 IF(171C,GE.6) GO TO 100
118 DTIC?DTIC/I?,
119 GO TO 50
120 ln@ CONTINUE
121 c
122 c YTIc IS THE YoCOORDINATE OF THE LABEL
123 c
124 YTIcxYLBI
125 110 CONTINUE
126 IF(YTIC,Gf!.YLB) GO TO 120
127 YTIccYTIC+OTIC
128 Go 10 lla
129 c
130 c COMPUTE RASTER COORDINATE FOR YTIC
131 c
132 120 CONTINUE
133 IYIFFIYB+(YTIC-YLB]*YCONVP
!3U c
13s c IF THIS LABEL WOULO PUT US OUTSIDE OF THE GRID,CONSIDER THE
136 c Y-LA8ELLING FINISHED
137 c
138 IF(IY$,LT,IYT) GO TO 210
139 c
lua c DRAW TICS ON THE LEFT AND RIGHT SIOES OF THE FRAME
141 c
142 CALL BRv(IXL, IY1,1X2,1Y1)
1U3 CALL 0RV(IX3, lY1,lXR, IY1)
lull c
14s c PREPARE ANO OIJTPIJT THE LABEL IT$ELF
146 c
147 IMSIGNSIH
1U8 IF(YTIC,GT.0.) GO TO 140
1 U9 IF(YTIC,LT,O,) GO TO 13@
150 IMSIGN=2H0, .

.
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151 CALL NCODE(8, 6H(6XA.2)11MSIGN, lsBCD)
152 GO TO 200
153 i3fi CONTINUE
!54 XLOGFALOGlO(ABS(YTIC))
!5s IMsIGNslH-
156 GO TO 150
1s7 140 CONTINUE
158 XLOG=ALOG1O(YTIC)
159 150 CONTINUE
160 IEXPSXLOG
161 XMANSXLOG-FLOAT (IEXP)
t62 IF(XMAN,GE.0.) GO TO 160
163 XMANCXMAN+l,
164 IEXPS!EXPW1
165 160 CONTINUE
166 XMAN=1,00@@@l*XMAN
167 IF(xMAN,LT,I,) GO TO 170
168 XMANSXMANW1,
169 IEXPaIEXP+l
170 170 CONTINUE
171 XMAN=l@,**XtiAN
172 IFSIGN=lH*
173 IF(IEXP,GE,O) GU TO 180
174 IEXP=-IEXP
17s IESIGN=lH-
176 180 CONTINUE
177 IF(IEXP,GE,lUI GO TO 190
178 CALL NCODE(8r17ti(\XA1/FU,i?~Al ,Ii)c IM91GN~U?BCD)
179 GO TO 200
180 190 CONTINUE
181 CALL NCODE(O, 1SH(A\,FU,2~Al~ 12) ~IMSIGN,fI,SCD)
182 2P0 CONTINUE
183 CALL TSP(1,1Y1,8,BCD)
184 c
185 c INcREMENT THE TIc VALUE ANO PROCEEO
186 c
107 YT!C@YTIc+DTIC
188 GO TO 120
;89
190 : SAME PROCEDURE AS FOR Y-AXIS
191 c
192 210 CDNTINUE
193 c
194 c USE THE SAME LABELLING INCREMENT FOR THE X-AXIS
19s c
196 XTIcaO,
197 220 CONTINUE
198 IXlcfIXL+(XTSC-XL)*XCONVP
199 IF(IX1,GT,IXR) RETURN
200 CALL DRV(Ixl~IYB, IX101Y2)
201 CALL DRV(IXl~IY3, 1XlSIYT)
.?02 JRITEsIYBt9
?03 IRITERIX1-29
204 IMSIGNqlH
205 IF(XTIC,(17,W.) 90 To 240
206 IF(%TIC,LT,O.) GO TO 230
207 IMsIGNa2H0,

.
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208
209
210
211
212
213
214
215
216
217
210
219
220
22\
222
t?t23
224
12925
2%6
.?27
228
229
230
231
232
233
234
235
236
.237
!238
239
2Qa
241
2U2
243

CALL NCODE(8, 9H(3XA2, 3X)~IM91GN, ltBCD)
GO TO 300

230 CONTINUE
XLOGmALOGlO(ARS(XTIC))
IHSIGNCIH=
GO TO 2Sn

240 CONTINUE
XLOGsALOGlO(XTICl

250 CONTINUE
IEXPaXLOG
XMANaXLOG-FL,OAT(?EXpj
If(XMAN.tlE.0,) GO TO 260
XMAN8XMAN+1,
IEXP=IEXPI=l

260 CONTINUE
XMANSi.61Q13f101*XMAN
IF(XMAN,LT,l.) GO TO 270
XHANqXMANml,
IEXP=IExp+l

270 CONTINUE
XMAN=lO,**XMAN
IIISIGNUIH+
IF(IEXp,GF,@) GO TO i?80
IEXP=-IEXP
IESIGNmlH-

280 CONTINUE
IF(IEXP,GE.1O) GO TO 29@
CALL NCOOE(8? 17H(lXAl~FU,2,Al, 11),IMSIGN,4,BCD)
GO T(l 300

29CI CONTINUE
CALL NCOOE(8, 1SH(Al,Fu,2, All12) ,1MS1GN,4,BC01

300 CONTINUE
CALL TSp(IRITE, JRITE~8p8Co)
XTICmXTIC+DTIC
GO TO 220
END

SUBROUTINE TRflCUR
c
c RoUTINE TO cALCULATE TURBULENCE CORRECTIONS
c
c ORIGINALLY WRITTEN BY HANS RUPPEL~LASL T-3

MODIFIED 8Y J,L,NORTONtLASL T93? 1975
:
* ----- BEGIN COMDECK PARAM ● ----

COMHON/PCOM/NSCPl,ITABPl ITABXPj ITABYPc IPF8,NplINP2~ NLCPlCNLcp2g
1 NLcP3#NLcPu, 1FL14sz

* _-~-w END COMDEcK PARAM row--m
* ----- 8FGIN COMDECK YSTORE -Wwww
* ----- BEGIN COMDECK YAQDIM ,qwwm

DIMENSION X(l), XPAR(l),R(l),YPAR(l] ,Y(i),MPAR( l),U(ll,UG(l)8 DELSM(
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.

15

N
18
19
20
21 ●

22 *
23
24
29 c

%
2s’
29
3fl
31

::
54
3s
36
37
38
39
UO
41
42
43
44 c
us
46
47 ●

U8 *
49
50
51
52
53
54
55
56
57
58
59
60
61
62 *
63 ●

64
65
66
67
68
69
70
71

t l),V(l), VG(l),RO(lI,S!E(l ),MP(l) cRMP(l),RCSQ(ll,Et l),ETIL(lltRVOL
2 (l), M(l),RM( l),VP[l)~ptl),pLt lltUp’( l)~UTIL( l)tUL(i)tCQ( i)tvTIL(i)
3 ,VL(l),ROL( l),AVXSV(l),AVYSV (t),OLSROI( l), DLSROQ(l)ICApGAM( l),TUO
4 (l),SIG( l)lTUS(l),GRRoR(l )tGRROZ( llt GRRop(l)OTUQvEC( l)tMTIL(ll/
5 CoNC(l) OCTEMP(l)tANcU(l) tANCv(l) jGRSVtlllGZ9v(l) tx13Ktl)cX2UK(l)t
6 Y13Ktll,Y2UK( l),xRi3Ktl)c xR24K(l) cDKLsM(l)1AREA(l)

-.-m. END COMDECK VAQDIM w*qaw
--am- BEGIN CDMDECU YAQSC .*.-W
LOGICAL RESTRT,FII.M,PAPER, TURB
RE’AL LAM,MU
COt4MON/YSCi/AAgC(NSCPi)
coMt.10N/YScl/AASC(9600)
COMMON/YSC2/AA(I),ANC,A@, A13FAC, A0M,B@,COLAMU,CVL, DR,DTIDTC,DTFAC,

1 DTO[lO),DTOC( 10)?DT02,DT08~DTPOS~DTV pDZ,EMlOoEPS~FIPXL,FIP%Rp
2 FIPVB,FIPYTcFIXL, FIXR,FIYBo FIYTz FREZXRCGR, GRDvEL,GZt oZptI~IBAR~
3 IDTO, IJ, IJM?IJP, IM1OIPXL? IPXR, IPYB, IPYT, IPl, IPi?, ISC2,1SC3,1TV,
~ llJNF, IxL, xxR,lYB,lVT,J, JBAR
COtiMONIYSC2/JCEN,JPf,JP$, JP4, JuNV, JUNFOZ,KX1,LAMP LPB,MUtNAME(8)/

1 NCVC, NLC, NPS, NPT,NO,NQI,NQIB, Nt112, NSC, NUMITpZORIGt 014,0MCYL~pXC0NV
~ ,PXL,PXR,PYB,PYcONV,PYT,RDT, REzRQN,REZSIE,REZYB,RlOARBRIBJB,
3 FREZYT, FRE2YB,ROHFR, T,THIRD, NCLST,TOUT,TWFIN
coMMoN/Ysc2/TuQT,TUSI,NCQ, TNEG, TNEGSV, TUSV,TURB,PTOP, PRITE,PBOTM,

1 ILNGoNILNG,TP3~TuPOTS70QSAV~ TK, T1~TUQENGcEplj SAVipQLEVELp TCJtISTs
t? Vv, XCoNv~xLt XR,YBJYcoNv~ yTtPTpOLD/oTsvtOTLA$T#~IyBot IyBOIyf-NvLDF
3 xC’WLDt FIXRO,FIXLDtIxRO, IXLO, ISvwCJSVw, QMN,QMx~ WMAX~JNM,T2CTLIM~
u ROMFXRCROMFYTIROWFYB, JDUMPO TWTHRDcTE,DTRP TMASS?DTVSAVc OTCSAV~IDTV
s ,JDTV, IDTC,JDTC,CIRC? TIS~POTE) UMOM?VMOMI TMAXtTGMXOITMO JTM~ITG~JTG
6 ,THASSV?WMAXEF, RMINEF,TSTRTO
COMNONIYSC21ZZ
COMVON/YSCu/ITAB(ITABP)
CCIMMON/YSCU/ITAB(10t3nl
CoMNON/YSc5/RESTRT,FILM, PAPER, IPD,IFD
--*-- ENIY COMOECK vAQSC -w---
w---w BEGIN COMDECK YAQEQ .*-..
EoUIVALENCE(AASC( l)CXCXPAR) ~(AAsC(2) ~RpYPARlC(AASC( 3),Y,MpAR10(

1 AASC(U),U), (AASC(5)IV), (AASC(6) ~RO), (AASC(7),DFLSM, RCSQ,Mp), (AASC
i (8),E,ETIL, AREA,XRi3K)C
? (AASC(15),SIE), (AASC(16), PMO, DKLSH,RVp), (AASC(9
3 ),RVOL) S(AASC(lO)tM~RMl vp)~(AASC( ll),p,pL?EP~ Up)~(AASC( 12)~UTILp
4 uL,PMX,pLl) t(AASC(13),VT IL,VL,PMY,PV) I(AASC(ifl) ,Q~CQJROL1 t(AASC(17
5 ), CAPGAMIUG), (AASC(18), TUQ), (4ASC(19),51G), (AASc (20),TuS)t(AAScC
6 21) cGRRoR) 1(AASC(221tGRROZ) ,(AASC(23) ~DLSROI,Y13K) ~(AASC(24),GZSV
7 ), (AASC(25),0LSROQ#VG)P (AASC(26: IGR6V),CAASC(27) IGRROp,TUQVECD
8 Y24K), (AAsc(28),MTIL) ,(4Asc(29) ~CONC)~(AASC (30) ~CTEMP,XR24K)~(
9 AASC(31) 1ANCU)J(AASC(32) ,ANCV)F (AASC(33)~AVXSV1 X13K)~(AA8c(34)t
I AVYSV,X2UK)
REAL M,MP,MPAR,MTIL
--w-o ENO COMDECK YAQEQ .---*
~-~~- ENO COMDEcK YSTORE -a---
CALL START
DO 20 J=2,JP1
DO 10 1*1, I134R
IPJPsIJP+NQ
IPJ=IJ+NQ
IMJaIJ=NQ
XIZX(IPJ)
YI=Y(IpJ)

.
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72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

1;;
101
182
183
104
1%5
106
107
108
109
110
111
112
113
114
115
llb
117
118
119
l.?fl
121
122
i23
124
125
126
127
1.28

x2sx(IPJP)
Y2sY(IPJP)
X38X(IJP)
Y38Y(IJP)
XUSX(IJ)
YuqY(IJl
Y218Y2-Y1
Y32cY3-Y2
Y43$Y4WY3
vlu8yl-Y4
Xlawxl-xa
X23aX2mX3
X3U=X39X4
Xaiaxu=xi
AVXSV(IJ)=,25*(X1+X2+X3+X4)
AVYSV(IJ)B.25*(Y1+Y.?+Y3+Y4)
R12sR(IPJ)+R(IPJP)
RZ38R(IJP)*R(IPJP)
R3USR(IJP)+R(IJ)
RuIPR(IJ)+R(IPJ)
C*CONC(IJ)
SNXSIG(IJ)
RCSRO(IJ)
RCQSRC*TUQ(!J)
RCS8RC*!IIE(IJ)
ACSAREA(IJ)
IF(I,EQ,l) IMJsIJ
IF(I,EQ,IBAR) IpJsIJ
IF(J,EQ,2) IJN=IJ
IF(J.I!Q,JP1) IJPsIJ
Z1;R12* (Y21**2+X12**2)* (SIG( IPJ)+SN)/tAREA(IpJl+AC)
Zz=R23*(Y3~**2+X23A*2) *(SIG( IJP)+SN)/(#REA(IJP)+AC)
Z~=R3U* (Y43**2+X3fJ**2) *(SIG( IMJ)+SN)/(AREA(IMJ)+AC)
Z4=RU1*(Y14**2+X41**2)*(SIG( IJM)+SN)/(AREA(IJM)+AC)
CTEMP(IJ)=0,5*( (CONC(IPJ) -C)*Z1+(CONC(IJP)9C)*Z2+ (CONC(IMJ)-C)*Z3+

i ccoNctIJ~)-c)*z4)
OLSROI(IJ)CI@,
DLSROQ(IJ):O,
RIsf?O(lPJ)
R2pRo(IJP)
R3aRO(IMJ)
RuzRO(IJN)
ROL(IJ)x9,5*( (R1.aRC)*z l+(R2-RC)*22+(R3-Rc)~z3+ (RU*RC)*ZU)
DLSROQ( IJ)=,5*( (R1*TUQ(IPJ) ~RCO)*Zl+ (R2*TUQ(XJp)_RCQ) ●Z2+(R3*7UQ(

1 IMJ)-RCQ) *Z3+(R4*TUQ(IJMI -RCQ)*24)
0LSROI(IJ)rJ0.5*( (Rl*SIl!( IPJ)-RCS)*Zl+(R2*SIE( IJpl ●RCSI*Z2+(R3*SIE(

1 IMJ)SRCSI*Z3+(RU*!31E( IJM)-RCSI *24)
IJaIJ+NQ
IJM=IJM+NQ
IJP=IJP+NQ

10 CONTINUE
CALL LOOP

20 CONTINUE
CALL OONE
CALL START
DO 80 J=2,JP1
DO 70 I=1,16AR
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.

.

129
130
131
i32
133
13U
13s
136
i37
1s8
139
140
la!
llJi?
143
144
14s
146
~li7
IL18
149
150
151
152
153
154
195
1S6
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
i?f)
180
181
182
183
184
18S

IPJmIJ+NQ
IMJ:IJ-NQ
XIUAVXSV(XPJ)
X20AVX9V(IJP)
X38AVXSV(IMJ)
Xll~AVXSV(IJM)
Y\*AVY9V(IPJ)
Y2=AVY9V(IJP)
Y3wAVYSV(IMJ)
Y4QAVYSV(IJM)
PIcP(IPJ)
P2cP(IJP)
P38P(IMJ)
PuEP(IJM)
ROlaRO(IPJ)
RO?:RO(IJP)
R03QRO(IMJ)
R04sRO(IJM)
IF(I.NE,l) GO TO 30
x3aaxl
y3ayl
P3PP1
Ro5:ROi

30 IF(J,NE,2) GO TO 40
xuqx2
Y48wy~
p4ap2
ROUmROZ

40 IF(I,NE,IBAR) GO TO 50
X1=-X3
V18Y3
PISP3
ROlaR03

50 IP(J,NE,JP1) GO TO 60
X2mX4
Y?P-Y4
P~8P4
Ro?ER04

60 CONTINUE
RASIc/((Xl-X3)*(YZ-Y4)-(X2_X4)* (Y1-Y3))
Y31a(Y3-Yi)*RA
Y42m(Y4-Y2)*RA
x13a(xl-x3)*RA
X2U8(XZ-XU)*RA
DPDRa(P2-P41*Y31t(P3-Pl)*YU2
DPDZ=(P2-P4)*X13+ (P3WP1)*X24
DRODR=(RO?9R04)*Y31+( R039R01 )*Y42
DR007W(R02=R04)*X13+ (R03-RO1 )*X24
GRROP(IJ) =I)ROOR*DPDR+DRODZ*DPDZ
GRROR(IJ)mDROOR
GRROZ(IJ)?DRODz
IJalpJ
IJMsIJM+NQ
IJP=IJP+NQ

70 CONTINUE
CALI. LOOP

80 CONTINUE
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186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
9202
203
2E14
205
206
207
208
zfi9
,210
211
212
21s
214
21s
216
217
218
219
220
221
222
223
224
225
226
2?7
228
229
230
231
l?32
233
~3u
235
236
237
238
239
240
241
2U2

CALL DONE
CALL START
CALL LOOP
00 120 J=3BJPI
DO 110 I=l,IBAR
IMJaIJ-NQ
IMJliaIJM=NQ
IF(I.E12,11 IMJxIJ
IF(I.EQ,l) IMJMPIJM
SIJm0,25*(81G(IJ)+SI(3(It4J)+SIG( IMJM)+SIG(IJM))
VVAS0,25*(l,/RVOL(IJ)+l, /RVOL(JllJ)tl,/RVOL(IMJM) +1,/RvOL(IJM))*RM(

! IJ)
Xl~AVX8V(IJM)
X2SAVXSV(IJ)
X3=AVXSV(IMJ)
X4SAVX8V(IMJM)
YIsAVYSV(IJM)
Y29AVYSV(IJ)
Y3mAvYSV(IMJ)
Y4XAVYSV(IMJM)
IF(I.NE,l) Go TO 90
X3m-x~
xum-xl
Y3uV2
y48y~

90 CONTINUE
RXXAml,/((Xl-X3)*(Y2-V4) +(X2-X4)*fy39Yl))
XXAa((RO( IJM]=RO(IflJ))* (Y2-Y4)+(RO( IJ)-RO(IMJM) )*(Y3-Y1) )*RXXA*SIJ
YYA=((RO( IJ)-RO(IMJM))*CX 1-X3)+(RO( IMJ)-RO(IJM))* (X2-X4))*RXXAXSIJ
XXAWXXA*VVA
YyAPYYA*VVA
IF(NCYC.EO,NCQ+l) GO TO 100
UTII.(IJ)=UTIL( IJ)+XXA.GRSV( IJ)
VTIL(IJ) SVTIL(IJ)+YYA-GZSv (IJ)

100 CONTINUF
GRsv(IJ)=XXA
GZSV(IJ)SyVA
IJ*IJ+NQ
IJM?IJM+NQ

110 CONTINUE
CALL LOOP

120 CONTINUE
CALL DONE
CALL START
DO ilIO JBZ,JP1
00 1361 I=l,IBAR
IPJ=IJ+NQ
IPJP=IJP+NQ
SIJ=SIG(IJ)
DALFX,25*DT*SIJ
x13ax(lPJ)-x(IJP)
X2U8X(IPJP)9X(IJ)
V13=V(IPJ)-V(IJP)
V24BY(IPJP)-V(IJ)
u13Bu(IPJ)+U(IJP)
U2U=U(IPJP)+U(IJ)
V13=V(IPJ)+V(IJP)
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ZU3
2UU
24s
2fJ6
247
248
249
2s0
251
.?52
253
254
255
256
257
2S8
2!!9
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283

V24mV(IPJP)+V(IJ)
R\3@cR( IPJ)+RcIJP))*DALF
R2um(R( IPJP)+R(IJ))*DALF
ZZWGRROZ(IJ)
ZR=GRROR(IJJ
H13a@,S*(U13*ZZ+V13*zR)
H24$0,5*(u2u*zz+v24*ZR)
Hla(Hz4*V2U=V2U*zz*XZlI) *R2U
H2u(,H13*Y13+v13*zZ*X13) *R13
H3s(mH24*X24+u21b*ZR*Y2iJ) *R2u
Hus(H13*X13mU13*ZR*Y13)*R13
UTIL(IPJ)=UTIL( IPJ)-H3*RM( IPJ)
UTIL(IPJP)WTIL( IPJPI-H4*RM( IPJP)
UTIL(IJP)UUTIL( IJPI+H3*RM( IJP)
UTIL(IJ)=UTIL( IJ)+H4*RM(IJ)
VTIL(IJ)SVTIL( IJ)+H2*I?M(IJ)
VTIL(IJP)=VTIL( IJP)+H1*RM( IJp)
VTIL(IPJ)SVTIL( IPJ)-H1*RH( IPJ)
VTIL{IPJP)=VTIL( IPJP)~H2*RM( IPJP)

c *~Kk*~kTuRBuLENcE ENERGy EQuATION*******
RIJ=RO(IJ)
REcRHOml,/RIJ
DsDELSM(IJ)
xPRla2,*sIJ/(TusfIJ)**?*QLEvEL)
TUQ(IJ) PRIJ*TUQ( $J]+DT*(SIJ* ~CAPGAM( IJ)*RIJmGRROP(IJ) *RECRHO)+

1 DLSROQ( IJ)*RVOL(IJ))
TUQ(IJ)=(TUQ( IJ)-TwTHRD*D*D*SIJ*RIJ*DT) 1((1 O+(XPR1+TWTHRO*O)*DT) *

1 RIJ)
IF(TUO(!J)~LT.0,) TNEG?TNEG+TUQ(IJ)*R!J/RVOLC IJ]
IF(TUQ(IJ),LT,O,) TUQ(IJ)=O,

c ******INTERNAL ENERGY EQUATION******
SIE(IJ)8SIE( IJ)+DT*(DLSROI tIJ)*RVOL( IJ)*RECRHO*XPRl*TUQ( IJ))
IJrIJ+NQ
IJMfItJM+NQ
IJPrIJP+NQ

130 CONTINUE
cALL LOOP

luO CONTINUE
CALL DONE
RETuRN
END

SUBROUTINE TRBER?
: c
3 c ROUTINE TO CALCULATC THE ERROR FUNCTION VALUES TO BE USED

c FOR INTERPOLATION TO COMPUTE THE PARTICLE TURBULENT
; c DIFFUsION MOTION
6 c
7 c WRITTEN BY J,L;NORTON,LASL T-3,1975
8 c
9 ● -mw~a BEGIN COMDEcK TRBDIF m----
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In
11
!2
13
14
1s
lb
17

1:
20
21

::
24
25
26
27
28
29
3@

:$
33
34
35
36
37
38
39
Un
41
U2
43
44
45
46
U7
48
49
50
51

::
54

::
57
58

*
●

c

c

*
c

:
c

:
c

c
c
c

COMMON/CTDIF/ERFV(21),NER?V~oxEF
----- EN() COMOECK TRBDIF WWwaw
--w-- BEGIN COMDECK YAQSC ----~
LOGICAL RESTRT,PILM~pApER, TURB
REAL LAti,MU
COMMON/YSCllAASC(NSCPl)
COMMON/YSCl/AASC(96001
COMMON/YSC2/AA(l),ANC#AO~ A@FAC, AOMt BO,COLAFNJpCYLt OR#DT#OTC#DTFACP

1 DTO(lO) cOTOC(10),DT02,DT08, DTPOS,OTV, DZ,EMlOtEPSIFIPXLl FIPXRI
2 FIPYB~FIpYTOFIXL,FIXRJ FIYBt FIYT~FREZXR?GRc GRDVELCGZ? GZP?I~18ARr
3 IDTo~IJ, IJMJIJP, IMlt IpxLc IpXRSIPYB~ IPyT, IPl~Ip2~15C2? ISC3tITV,
U IUNF~IXL? IXRc IYB,IYTl JIJBAR

COMMONIYSC21JCEN, JP1,JP2, JP4, JUNF, JUNF02,KXI,LAM, LPB,MU,NAME(8),
1 NCYC?NLCI NPS,NPT,NQtNQI, NQIB, NQ12~NSCC NUNIT~ZORIGP OM,OMCYL,PXCONV
z ,PXL,PXR,PYB,PYc(INV,PYT,RDT, REzRON,REZ$IE,REZYO,RIBAR, RIBJB,
3 FREZYTcFREZYB,ROMFR, TcTHIRD, NCLST,TOUT,TW?IN
COMMON/YSC2/TUQI,TUSI,NCQ, 7NEG, TNEGSV, TUSV,TURB,PTOP, PRITE,PROTM,

1 ILNG~NILNG, TP3,TUpoT1TOQSAv, TK~TI#TuQENG, I?pl,SAvl,QLEvEL# TQ~ISTc
2 VV~XCoNv, xL,XRrYB~YCONV~ YT~pTPOLD, DTSV,DTLAST~FIY80p IYBOtYCNVLO,
3 xcNvLo?FIxRo,FIxLo, IxRo, IXLO~ISVWtJSVW,QMN,OMXl wMAx~JNM112,TL1M,
4 ROMFXPP ROMFYT#ROMFYB~ JDUMPP TWTHRD,T E,DTR,T MASS,DTVSAV, 0TC9AV, IOTV
5 ~JDTVIIDTCJJDTC,CIRCI TISl POTE, UMOHIVMOM?T MAXCTGMX? ITM?JTMJITG,JTG
6 ,TMASSV, WMAXEF,RMINEF, TSTRTD
COMMONIYSC21ZZ
COMMON/YSCU/ITAB(ITA8P)
CONMON/ySCU/ITAB(1000)
COMMON/YSCSIRESTRT,FILM,PAPER, IPD,IFD
w---w ENO COMDEcK YAQsc -----
FIRST,INITIALIZE THP VARIOUS PARAMETERS

NERFV 1$ THE No, oF VALUES OF ERF IN THE INTERPOLATION TABLES

NERFVC21

OXEF IS THE SPACING IN X BETWEEN THE ERF(X) TABLE ENTRIES

DXEPZWMAXEF/FLOAT(~ERF’V- 1)

COMPUTE THE TABLE VALUES

XEFS-DXEP
DO 10 Ial,NERFV
XCF=XEF+DXEF
ERFv(IlmERF(xEF)

10 CONTINUE
IF(ERFV(NERFv) .LE.0,1 CALL UNCLE(4t6HTRBERF~ 26~

1 26HERRORS IN CALCULATING ERFVI
RETURN
END

I

1 SUBROUTINE UNCLE(ISFLAG,RNAME, NCHARpCHAR)
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i?
‘3

:
b
7
8
9

10
11
12
13
14
15
::

18
19
20
21
22
23
~u

%
27
28
29
30
31

;:
34
35
36
37
30
39
liO
41
42
43
44
45
4b
47
48
49
so

%
53
Sll
55
56
57
58

:
c
c
c
c
c
c
c
c
c
c
c
c
*

●

*

c

c

*

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~NO DUMP

RNAME w NAME OF CALL!NG ROUTINE
NcHAR - NO, OF CHARACTERS IN ERROR MESSAGE
CHAR - ERROR MESSbGE

WRITTEN BY J,L,NORTON,LASL T-3,197a

--w-= BEGIN COMDECK PARAM *WV*,
COMMON/PCOM/NSCPl,ITABP,ITABXP, ITABYP,I PFB,NP1,NP2,NLCP1 ,NLCP2,

1 NLcP3, NLcPll,IFLMsz
v---m END cOMDECK PARAM .----
----- BCGIN coMoEcK yAQsc -----
LOGICAL RESTRT,FILM,pAPER, TURB
REAL ~AM,MU
COMMON/YSCl/AASC(NSCpl)
COMMONtYSC1/AASC(9600)
COMMON/YSCi?/AAt!),ANC,AO~ AWFAC, A@Hv BG?,COLAMU,CYL, f)R~DT, f)TCtOTFAC,

1 DTO(lO) tDTOC(lO), DT02?DT08, DTPOS,DTV,DZ,E1410, EPS,PIPXL, F!PXR,
2 FIPYB/FIPYTOFIXLcFIXR?FIYB~ FIYTIFREZXR, GR,GRDVEL,GZ, GZP,I,IBAR,
3 IOTO~IJ, IJMCIJP, IMlOIpXL, IPXRt IpYB~IPy7j Ip101p2~ ISC2pISC3cITV~
U IUNF, IXL, IXR,IYB, IYT,J, JBAR
CflMMON/YSC2/JCEN,JPl~Jp2, JPu,JUNFSJUNF02,KXI ?LAM,LPB?MU,NAME( S)?

1 NCYCPNLC$ NPSPNPT,NQ,NQI# NQIB8NQ120 NSC#NUMIT~ZOR IG~OM, OMCYL,PXCONV
Z ,PXL,PXR,PYB,PYCONV,PYT,RDT,REZRON,REZSIE,REZYO, RIBAR,RIBJB,
3 FREZYT,FREZY8,ROMFR~TOTHIRD, NCL8T,TOUT,TWFIN
COMMON/YSC2/TIJQI,TUSI,NCQ~ TNEG, TNEGSV, TUSV,TURB,PTOP, PRITE,PBOTM,

1 ILNGINILNG, TP3pTUPOTtTOQSAv, TKc TIcTUQENG,EPltSAVl,QLEVl!l.t TQ~IST,
2 Vv~XCONV,XL~XR,VOVYCONVp YT,PTPOLDC DTSV~DTLASIOFIYBOS IYEIO~YCNVLD,
3 XCNVLD~FIXROIFIXLO, IxROt IXLOOISVMpJSVwJQMNJQMX~ WHAX?JNMCT2~TLIM1
4 ROMFXR,ROMFYT,ROMFYB,JOUMP, TNTHRD, TE, DTR,TM4SS,0TVSAV, OTCSAV,IOTV
5 ,Jf)TVj IDTC, JOTC,CIRC, TIScPOTE, UMOH, VMOM, TMAX,TGMX,ITM, JTM,ITG,JTG
6 ,TMASSV, wMAxEFJRMItJEF? TSTRTD
coM~oN/Ysc21zz
coMMoM/Ysc4/ITAB(ITABP)
COMMON/YSC4/ITAP(100f3)
CONMONlYSc5/RESTRT,FXLM,PAPER, IPD,IFO
w..wm END cOMDEcK YA(JSC . . . . .
DIMENSION CHAR(1)
DATA TP/0,/
on 1(? IPX=6,1F0,6

10 WRITE(IPX,14C4)
GO TO (bB,20# 40,b@>, ISFLA0

20 CONTINUE
00 30 IPX=6,1FD,6

30 WRITE(IPX,150)
GO TO 80

UO CONTINUE
DO 50 1PX~611FD,6

5a ~:1~:(::x11391
.

.
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59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
7U
75
76

;:

::

60 CONTINUE
DO 70 1PX=6,1FD,6

70 WRITE(IPX,11OI
80 CONTINUE

NwDSCNCHAR/10
IF (MOD(NCHARC 1O):NE,B) NWDS=NWDS+l
DO 90 IPX=6,1FD,6
WRITE(IPX,120) RNAMEc(CHAR( II)~IIwl~NWDS)

90 WRITE(IPX,lUO)
CALL SECOND(TP)
kiRITEt591iE10) TP
IF(ISFLAG,E(J,2) CALL l!XIT
1F(ISFLAG,EC)03) RETURN
CALL EXIT(2)

c
100 FORMAT(1H ,25HCODE TERMINATION AT CP m ,F10,4)
lltl FORMA7(1H ,2GIHFATAL ERROR IN YAOUI)
120 FORMATCIH ,2UHUNCLE CALLEO BY ROUTINE ,Ab,10X9A10)
130 FORMAT(1H ,16HSTART UNCLE DUMP)
Iafl FORMAT(1H ,bO(ltI-))
15FI FORMAT(iH ,25HNCIRMAL EXIT THROUGH UNCLE)

END

. . . . . . . . . . . . . . . ..”.-.... **””.~*.*.-q- n*...wfpq**.. -q-...pv.-pv -..-..-wm... .*..-”...”.. .“.W*

:
3
u
5
6
7
.9
9

10
11
12
13

;:
lb
17
18
19
20
21
22
23
24
25
26

$:

c

:
c
c
c
c
c
c
c
c
c
*

*
*
*

*
*

SUBROUTINE VELPLT(VMAX, IFLAQ)

ROUTINE TO DO VELOCITY PLOTS

VMAX IS THE MAxIMuM OF THE VELOCITY CURRENTLY BEING PLOTTED
IN ANY ONE DIRECTION,

IFLAG IS O FOR FLUID VELOCITY PLOTS SCALEO BY VMAX. IT IS 1 FOR
lJNscALED FLuID vELocITy PLOTs AND 2 FOR SCALEO RELATIVE
VELOCITY PLOTS,

ORIGINALLY WRITTEN BY A,AOAMSDEN,LASL T-3
MOOIFIED AND Documented BY J,L,NORTON,LASL T-3c1975

--s-* BEGIN COMDFcK PARAM -.=--
COMMON/PCOM/NSCPl, ITABP11TA13XP? ITABYP?IPFB, NPl~Np2, NLCplPNLCp2p

1 NLcP3, NLcPu#IFLMsz
---p- END COMDEcK PARAM m.--w

.-m-- BEGIN COMDEcK YSTORE -----
---w* BEGIN COMDECK YAQDIM .0---
DIMENSION X( l), XPAR(l),R( l),YPAR(l ), Y(l), MPAR(l),U(l),UG(i ),DELSM(

1 l) ~V(l)t VG(l),RO(l)tSIE( l)?MP(l) PRMP(l)cRCSQ(l)J E(l),ETIL(l),RVOL
% (l) ?M(l)lRM( l),VP(ll~P(l ),PL(l),UP( l)~UTIL(l)~UL( l)cCQtl)CVTIL(l)
3 sVL(l)~ROL( l),AVXSV(l), AVYSV(l) ZDLSROIC1)1OLSROQ (l)?CAPGAM(l)~TUQ
U (l),SIG( 1),TUS(1)8GRROR (l) ?GRRflZ( l) cGRROP(l)?TUQvEC (lIcMTIL(l)s
5 CONC(l) tCTEMP(l),ANCU(l ), ANCV(l) PGRSV(l)~GZSV( l)j X13K(l)tX24K(l)~
6 Y13K(1) IY24K(1),xR13K[ l)r Xf?2UK( l)~DKLSM(l)PAREA( 1)

m--w- END COMDEcK YAQDIF -----
m-.-- BEGIN COMDECK YAQSC p---m
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l?9
30
31 c
32
33
30
35
36
37
38
39
at!
Uf
u~
43
Aiu
’45
46
47
48
49
50 c

::
53 *
sa *
55
S6
57
58
59
60
61
62
63
64
6S

H
68 *
69 ●

70 *
71
72 *
73
7a
75
76
77

;:

LOGICAL RESTRT,F ILM,pAPER,TURR
REAL LAM,MIJ
CDMMON/YSCl/AASC(NSCpl)
COMMON/YSCl/AASC(9600)
CoMMoN/ysc2/AA(l),ANC,A@, A@FACr AOM, BO,COLAMU,CYL, DR,DT,DTC?DTFAC,

1 D70(10),DTOC( 10),DT02,DT08, DTPOS,DTV,DZ,EMIO,FPS,FIPXL, FIPXR,
2 FIPY91F IPV7,FIXL,FIXR,F IY8, FIYT, FRF2xR,GR,GRDvEL, GZ,GZP, I,IBAR,
3 IDTOIIJc IJP, IJP, IMl~IPXLl IPXR, IpYB, IPYT, IPltIpi?l ISC2, Isc3,1Tv,
4 IUNF~IX1.I IXR,IYB, IYT, J,JBAR

COMMON/YSC2/JCEN,JPl,JP2t JPU~JUNFr JUNF02~KX1,LAM~ Lpf3,WU,NAME(8)~
1 NCYc, NLC, NPS,NPT,NO,NOI, NQIB, NQ12, NSC,NUMIT,ZORIG, OM,OMCYLtPXCDNV
? ,PXL,PXR,PYB,PYCONVIPYT, ROT,!?EZRON,REZSIE,REZVO,RIBAR,RIBJB,
3 FREZYT, FREZYB,ROMFR, T,THIRO, NCL6T,TOUT,TWF1N
COMMON/YSC2/TUQI,TUSIINCQ~ TNEGo TNEGSv~TUSVP TURB,PTOPC pRITE~PBOTM~

i ILNGp NILNG?7P3~TuPOTfTDQSAv~ TKt TI~TuQENc~ Epl~SAvizQLEvEL, TQ~lST,
2 VV, XCONV, XL,XR,YB,YCONV, YT,PTPOLD,OTSV, DTLAST~FIYBO, IYBOIYCNVLD,
3 XCNVLD, FIXRO,FIXLOIIXRO, IXLO?ISVw, JSVw,QMN,QMxt WMAXPJNMJT21TLIM,
U ROMFXR,ROMFYT,ROMFYO,JOUMPp TWTHRD, TE,DTRt TMASS,DTVSAV~ DTCSAV,IOTV
5 ,JDTV, IDTC, JDTC,CIRC,TIS, POTE,UMOM, VMOM,TMAX,TGMX, ITM,JTM,ITG,JTG
6 ,TMASSV, WMAXEF,RMINEF# TSTRTD
COMMONIYSC21ZZ
coMMoNiYsc4/ITAB(ITABP)
COMMON/YSCU/ITAB(100n)
COMMON/YSC5/RESTRT,F:LM~PAPER~ IpO~IFD
-w--~ ENO COMOECK YAQSC -9---
---=- BEGIN COMDECK YAQEQ ---=-
EQUIVALENCE(AASC( lI,X,XPAR) ,(AASC(21sRCYPAR) p(AASc(3) tYtMpAR)~(

1 AASC(AA),U), (AASC(5),V), (AASC(6) ,RO)~(AA9C (7),0ELSM,RCSQ, MP),(AASC
1 (8), E,ETIL, AREA,XR13K),
2 CAAsc(15) ~91E), (AASc(16) ,PMO, DKLSM, RMP), (AASC(9
S ),RVoLl, (AASC(lO)~M,RM, vp) ,(AASc( ll),P,PL, Ep,Up), (AASC (l~),UTIL,
u uL,PMx,Pu), (AAsc(13),vTIL# vL,Pt4Y#Pv), (AAsc(14)#Q# cQ#RoL)t(AAsc(17
5 ),CAPGAM,UG), (AASC(18),TUQ) ,(AASC( 19),SIG)C(AASCc20) ~TUS)~(AASC(
6 21)1 GRROR), (AASC(22)~GRROZ) ,(AASC(23) tOLsROItY13Klt (AASc(~4)~GzSV
7 ), (AASCC25) lDLSROQIVG), (AASC(26), GRSV)C(AASC(27) tGRROP~TUQVEC,
8 Y2UK), (AASC(213), MTIL), (AASC C29),CONC), (AAsC(30),CTEMP, XR24K), (
9 AASC(31) IANCU), (AASC(32) tANCV), (AASC(33)1AVXSV? X13K)?(AASc(34)~
1 AVYSV,X24K)
REAL M,MP,MPAR4MTIL
----- END coMDEcK YAQEQ -----
W-WW- END COMDECK YSTORE ww**m

----- BEGIN COMDECK PCALL ----=
COMMON/PCALLC/XCONVPvYCONVPP YUP~YLB
-vwmw ENO CoMDeCK PCALL ---*-
DIMENSION 1T1TLE(5,3)
DIMENSION IJL2(5),1JL3(S)
EQUIVALENCE( ITITLE(6),IJL2) ,( ITITLE(li),IJL3)
DATA lTITLE/49HFLuID VELOCITY VECTORS SCALED TO MAXIMUM VE1.OCITY/
DATA IJL2/31HUNSCAL@D FLUID VELOCITY VECTORS, lH /
DATA IJL3/30HVELOCITY OF GRID REI., TO PLUIDJ

1 20H 3CALED TO PAX. VEL,/

SET UP THE VELOCITY VECTOR SCALING FACTOR,
VV IS ,9 TIMES AN AVERAGE DR, THIS IS USED TO SCALE THE LENGTH

OF THE VELOCITY VECTOR SO IT IS NOT LONGER THAN THE EXTENT
OF AN AVERAGE CELL,

.
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86
87
88
89
9n
91
92
93
94
95
96
97
98
99

100
lGI1
102
\(33
lnu
105
106
1!47
108
ln~
11’7
111
112
113
114
115
116
117
118
119
12B
121
122
123
12U
125
126
127
128
129
130
131
132
133

c
c
c

c
c
c

c
c
c
c
c

c
c
c

c
c
c

c
c
c

c
30
40

UKUU=VV/V~AK

SPACE FORWARD TO THE NEXT FILM FRAME

C4LL ADV(lI

LOOP OVER ALL REAL ZONES

CALL S7ART
DO 2fl Js2,JP2
00 10 I-l;IP1
IF(IFLAG;EQ,l) DROUm0,5*VV/SQRT(U(IJ)**2+v (1J)**2+EM10)

(IX1,IY1) IS THE LocATIoN oF THE vFRTEx.
(IX2,1Y2) IS THE LOCATION OF THE ENO OF THE VELOCITY VECTOR,
IF EITHER ARE OUTSIOE OF THE PLOTTING RECTANGLE,SKIP THIS VERTEX,

IYIcIFIVB+(Y( IJ1-YLB)*YCoNvP
IF(IY1,GT, IYB,OR:IY1,LT, IYT) GO TO 10
IY2sFIYB+(Y( IJ)+y(IJ)*DROU-YLB)*YCONVP
IF(IY2,GT, IYB,OR. IY2,LTWIYT) GO TO 10
IX1=FIXL+(X( IJ)-XL)AXCONVP
IF(IX1,GT,IXR) GO TO 10
IX2EFIXL+(X( IJ)-XL+U(IJ)*OROU) *XCONVP
IF(IX2,GT,IXR) GO TO 10

DRAW THE VECTOR

CALL DRV(IX1/IYlSIx2~1y2)

PLOT A PLUS (+) AT THE VERTEX POSITION

CALL PLT(IXtllYlc 16)
IJEIJ+NQ
CALL LOOP
CONTINUE

LABEL THE PLOT WITH VMAX

CALL LINCNT(601
IFLGP=IFLAG+l
WRITE(IFD, 40)(ITITLE(I~ IFLGP),l=l/5)#vMAx
WRITE(IFD130) JNM,NAMEtTcNCYC
RETURN

FORMAT(1H ,4XAlF3,8A10,3Xt2HT=, lPlIli?,5c lX6HCYCLE~c15)
FoRMAT(lH ,SA10116X5HVMAX=, lPE12,5)
ENO

SUBROUTINE WIROW
: c
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3

:
6
7
8
9

10
11
12
13
ill
15

;!
18
19
20
21
22
23
2U
.?s
26
?7
28
29
30
31
32
33
34
35

:!
38
39
40
41
4Z

c
c
c
c
c
*

*
*

c

c

*

ROUTINE TO WRITE RON J FROM SCM BUFFER ONE TO LCH

ORIGINALLY WRITTFN BY A,A,AMsDEN,LASL T-3
MODIFIED ANO DOCUMENTED BY J,L,NORTON?LASL 1*311974

----- BEGIN COMDECK PARAM -*9-W
COMMON/PCOM/NSCPI,ITAEP, ITABXP, ITABYP,IPFB,NP1, NP2?NLCpl,NLCP2,

1 NLcP3, NLcPu, IPLr4sz
--w-w END COMDECK PARAM -----
--w-- BEGIN COMDECK YAQSC W---9
LOGICAL RESTRT, FILMtpAPER,TuRB
REAL LA14,MU
COMMON/VSCl/AA$C(NSCPl)
COMMON/YSCl/AASC(9600)
COHHON4YSC21AA( I)OAMC,A8, AOFAC, AON,BO,COLAMU*CYLpDN:DTtOTCV DTFACfi

! OTO(lO) pDTOC(ln) ~DTo2tDTo8t OTpOstoTvtDZCEMl@~Eps~ FIpxL~ FIpxR#
2 FIPY13, FIPYT~FIXL,FIXRl FIyB? FIYTc FREZ%RcGR~ GRDVEL!GZ~ GZP11116AR,
3 IOTO, IJ, IJM,IJP,SM\~IPXLS IPxR~IPYRo IF’YT, IPl~Ip2s ISC21 ISC3~ITV8
4 IUNF, IXL, IXR, IYB, IYT,J,J8AR
CCIMMONIYSC21JCEN,JP1, JP2, JP4,JUNF~JUNF02, KXIPLAM, LPB,MU,NAME(8),

! NCYC,NLC,NPS,NPT,NQ, NQI) NQIB, NQIZ,NSC, NUMSTpZORIGp 9M,0MCYL~PXCONV
2 ,PXL,PXR,PYB,P’fcONV,PYT, ROT,REZf?ON,REZSIE,REZVO, RIBAR,RIBJB,
3 FREZYT? FREZYB,ROMFR? TITHIRO, NCLST,TOUT,7WFIN
COllMON/YSC2/TUQI,TuSI,NCQ, TNEG,TNEGSV,TUsV,TURB,PTOP,PR ITE,PBOTM,

1 ILNG~NILNG, TP3?TUPOT,TDQ9AV, TK, TI, TUQENG, EPl~SAVIICILEVELt TQIIST,
2 Vvp XCONV#XL, XRvY8~YCONV~YTpPTPOLO? DTSv~DTLAST,FIYBO, IYBO?YCNVLD~
3 XCNVLPCFIXROOFIXLO? IXROt IXLOs ISVWt JSVWSQMNjQMxp MMAX~JNMtT2STLIMC
4 ROMFXR,RDMFYY,ROMFYB, JDUMP~ TWTHRD$ TE, DTR,TMASSSDTVSAVC DTCSAV~IOTV
5 ,JDTV~IOTC,JDTC,CIRC,TIS,POTE ,UMOM,VMOM,TNAX,TGMX,I TM, JTM,ITQ,JTG
4 ,TMASSV, WMAXEF,RMINEF, TSTRTD
COMMON/YSC2tZZ
coMMoN/Ysc4/JTAB(ITABP)
COMMON/YSC4/ITAB(lBOO)
COMMON/YSC5/RESTRT,FILM,PAPER, IPD,IFD
V-WVW END COMDECK YAQSC -----
DATA NE/0/
IEC=(J-l)*NQI
CALL ECWR(AA9C, IEC,NQI,IDUM)
RETURN
END

SUBROUTINE YAQUI.2
: c
3 c MAIN ROUTINE FOR RUNNING CODE PHYSICS

c
: c ORIGINALLY WRITTEN BY A,A,AMsDEN AND HANS RUPPEL,LASL T-3
6 c MODIFIED AND OClcuMENTED BY J,L,NORTON,LASL T=3,1974
7 c

.

8 * --w-- BEGIN CO14DEcK PARAM Wwq*w
9 COMMON/PCOM/NScPl,ITA8P, ITABXP} ITABYP~IPF8, NPi~NP2p NLCPl~NLCP2c

10 1 NLCP3#NLCP4#IFLMSZ
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*
:: *
13 *
14
15
16
17
18
19
20
.21 *
22 *
23
24
25 c
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
U1
42
43
44 c
4s
46
47 *
48 *
49
59
51
52
53

%
56
57
!48
59
60
61
62 *
63 ●

64 *
65
66
67

----- END cOMDEcK PARAM W*-9W
--*-. BEGIN COMDEcK YSTORE -----
----- 8EGIN COMDECK YAQDIM -----
DIMENSION X( l),XPAI?( l),R(l),YPAR(l) ,Y(l), MPAR(l), U(l),UG(l), DELSM(

1 l),V(l) tVG(l),RO(l)~sIE(l )~Mp(l) ~RMp(l),RCSQ(l)CE( l),ETIL(l),RvoL
2 fl), M(l) 8RM(l)~VP(l),P(l )tpL(l) tuP[l)~UT:L(l)~UL( l)cCQfl)~VTIL(l)
3 ,VL(l),ROL( l), AVXSVCi),AVY3V( l)~DLSROI (l) ~OLSROQ(ll~CApGAM( l)~TUQ
4 (l) #sIG(l), TuS(l)jGRROR( l)lGRROZ( l) fGRROP(l)CTUQVEC (lltMTIL(l)~
5 CONC(l),CTEMP( l)~ANCU(l) ,ANCV(l l~GRSV(l)~GZSV(l) ~x13K(l)tx24K(l)t
6 Y13K(l), Y2flK(l),XR13K(l) ~XR24K( l)SDKLSM(l),AREA( 1)

--*w- END COMOECK YAQOIM w--w-
-~-w- BEGIN COMDECK YAQSC m-w--
LOGICAL RESTRT, FILN~pAPERSTURB
REAL LAM~MU
COMMON/YSCl/AASC(NSCPl)
cot4MoN/YSCl/AASC(9600)
COMMON/YSCi?/AACl),ANC~AOp A0FAC~A0t4~B0PCOLAMU8 CYLv OR1DT?DTC1OTFAC1

i DTo(lO) tOTOC(l@) tDTo2tOTo8, DTPOSt DTVIOZtEMIOt EPStFIPXL~ FIPxR~
i? FIpYB~FIpYTpFIxL, FIXRCFIYt3~ FIYTtFREZXR, GRoGRDVl!LpGZ, GZP, I,IBAR,
3 IOTO, IJ, IJM~IJP, IMl, IPXL, IPXR~IPY8p IPYT,IPl~Ip21 ISC2,1SC3tITV0
4 IUNF, IXL, IXR, IY8,1YTIJ*J8AR

coMMoN/Ysc2/JcEN,JP1*JP2? JP4, JUNF, JUNFo2,KXIrLAMt LpB~MUtNAME(8)~
1 Ncyc, NLc, NPS,NpT,NQ,NQI, NQIB, NQ12, NSC,NUMIT,ZORIG, IYM,OMCYL,PXCONV
2 ,PXL,PXR,PYB,PYCONV,PYT,RDT, REzRON,REZSIE,REZYO,RIBAR, RIBJB,
3 FREZyT, FREZYB,ROMFRc T,THIRD, NCLST,TOUT,TWFIN

COMMON/YSC2/TUQI,TUSIcNCQI TNEG, TNEGSVJ TUSV,TURB,PTOP1 PRITE~P80TM?
1 ILNGJNI1.NGtTPS~TUPOT/TDQSAVC TK~TIt TUQENQj EPl~SAVl~QLEVEL~ TQ~IST~
2 VV,XcONV, XL,XR,YB,YCf)NV, YT,PTPOLO,DTSV,OT&AST,PIYBO, IYF30,YCNVL0,
3 XCNVLOCFIXROIFIXLOt IXROC IXLOt ISvw~JSVw~QMN,QMXt WMAXjJNM~T2cTLIMr
4 ROMFXR,ROMFYT,RoMFYB, JDUMP, TWTHRDVTE,DTR, TMASS~DTVSAV~ DTCSAVIIOTV
5 ,JDTV, IDTC,JDTC,CIRC, TIS,POTE,UMOM, VMOM,TMAX,TGMX, ITti,JTM,I?’G, JTG
6 ,THASSV,wMAXEP,RMINEF~ TSTRTD
COMMONIYSC21ZZ
COMMON/YSCfI/ITAB(ITABP)
COMMONlYSC4/ITAB(1000)
COMMON/YSC5/RESTRT,FILM,PAPER, IPD,IFD
=---- END COMDECK YAQSC WWw--
--~-= BEGIN COMOECK YAQEQ -0.”9
EOUIVALENCE(AASC( i),XIXPAR) o(AA5CC2) ~R1YPAR)1(AASC(31 ?Y?MPAR)~(

1 AASC(4),U), (AASc(5),V), (AASC (6),RO), (AASC(7),0ELSM,RCsQ, MP), (AASC
1 (8),E~ETIL, AREA,xR13K),
z (AAsc(15), sIE), tAAsct16),PM0,0KLsM,RMP) ,(AASC(9
3 ),RVOLl, (AASC(lO),MoRM~vP) ~(AASC( lllcP~PL~EP,up) t(AASC( 12JtUTILp
4 UL,PMX,PU), (AASC(131,VTIL? vL,PMYpPv) #(AAsc(14)#Q#cQp I?OLII(AASC(17
5 ),CAPGAM,UGl p(AASC(18)JTUQ) ctAASC( i9)~81G)?(AASC(20) cTUS), (AASC(
6 21) #GRRORl ?(AASC(22)~GRR02) 1(AASC(23) FDLSROI?Y13KI, (AASC(24),GZSV
7 )t(AASC(25) tDLSROQo VG)l(AASC(26) ~GRSV)~(AASC(27), GRROP~TUQVECl
8 Y24KI, (AASC(28),MTIL) F(AA$C(29) ~CONC)s (AASC(30) cCTEMPJXR24K) /(
9 AASC(31),ANCU), (AASC(32) lANCV)~(AASC(33) ~AVXSVC X13K)?(AA9c(34)0
1 AVYSVDX24K)
REAL M,MP,MPAR,klTIL
----, END cOMDECK VAQEQ w-mww
----m END COMOEcK YSTORF W-*-W
m~m-= BEGIN COt40ECK ASTORI! 9-WV-
COMMQN/ASTCIAT(lOOIPFT(lOO)
DIMENsION Ixl(l), IY$(\), IX2(i),IY2( l), XCO(l)P YCO(l)?CON(l)
EQUIVALENCE(AT, IX1), (AT(2) 01X21, (AT(3) CIYl)~(AT(U)~ IY2)~(AT(5)cXC0
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.

.

68
69
70
71
72
73
74
75
76

;:
79
8@
81
82
83
au
85
86
87
88
89
90
91
92
93
Qu
95
96
97
98
99

Ian
101
102
tr13
10u
10!!
lnb
187
108
109
110
1!1
112
113
114
115
116
117
118
119
12~
121
122
123
12U

*
●

☛

c
c
c

c
c
c

c
c
c

i
c

c
c
c
c
c

c
c
t

1 )/(AT(9)#Yco)#(FTccoN)
-~wmm END cOMDECK ASTORE “w-m-
-a-=- BEGIN COMDECK PCALL .00-0
COMMON/PCALLC/XCONVP?YCONVp~ YUP,YL8
----- END COflOECK PCALL **O-9
COMMON/EQNST/ROTt4P,CTMP,GMONE, CONCJ
LOGICAL EDIT,LAST,DUMp
REAL LAMO
OATb IvM~JVMPORMIN, DZMIN,DRMAX~ DZ~~~10t0D4*0nl
DATA ISWTCH/IWi/

INITIALIZE ON STARTUP OR RESTART

NuMITmO
TE60.
OTRSO,
TMASSsO,
DTVSAV=O.
DTCSbV=O,

INITIALIZE IF THE TURBULENCE IS ON

IF(,NOT,TUR13) GO TO 10
TNEGxFl,
TP3s0.
SAVl=O,
TUQENG=O:
TDQSAV81,

la CONTINUE

DO CERTAIN INITIALIZATION ONLY DURING RFSTART

IF(,NOT,RESTRT) GO TO 2n
CALL CINIT
IF(TURB) CALL TRBERF
GO TO 30

2@ CONTINUE

STARTUP, CONTINUE INITIALIZATION.

DTVP@,
IoTVs@
JnTVO13
DTC=O,
IOTCc@
JDTcEfl

9“,...P9-9--- ..-..wq ----- --.**---*9VW -W-www-w-?w- -w---------- ---0-
8FGIN LOOP OVER cYCLES
W.---VW---*-- ------------- ----W-W-P---W --------*--F- WPWWW--*-P--P -

3@ CONTINUE

INITIALIZE TURBULENCE QUANTITIES

IF(,NOT,TURB) GO TO Ua
TNEGSV=TNFGSV+TNEG

231



125 TNEG=O,
126 EP1STK+TI+TP3+TUQENG
127 TIPmTI-(TMASS-TMASSV)*REZSIC
128 UO CONTINUE
129 c
130 c TOLD IS THE TIME AT THE END OF THE LAST CYCLE
131 c
132 TOLD-T?
133 c
134 c IF JUST FINISHING INITIALIZATIONIGO DO AN EDIT FIRST
135 c
136 IF(NCYC,EQ,O) GO TO 150
137 5@ CONTINUE
138 c
139 c READY TO BEGIN NFXT CYCLE, INCREMENT TRE CYCLE Not
140 c
141 NCYCRNCYC+l
142 c
143 c SET THE NEH TIMESTEP, SAVE THE OLD ONE IN D?LAST,
144 c
1U5 DTLASTPDT
146 c
147 c ON THE FIRST CYCLE,SET OEFAULT DTC AND DTV
148 c
1U9 IF(NCYC.NE.1) GO TO 60
150 DTCmDt
i51 DTVEOT
i52 60 CONTINUE
153 c
154 c ON THE SECONO CYCLE,800ST D? BY A FACTOR OF lEI
155 c
1S6 IF(NCYC,NE:2) GO TO 70
1s7 DT@lO,*DT
158 DTSV=I)T
159 c 70 CONTINUE
160
161 c ExCEPT ON THE FIRST AND SECOND CYCLES,SET DT BASED ON DTV ANO OTC
162 c
163 IF(NCYC.GE.3) DT*AMINl(DTvtDTC)
16U c
165 c DO NOT ALLOW THE TIMESTE.P TO INCREASE BY MORE THAN 25 PER CENT
166 c OVER THE LAST CYCLE
167 c
168 DTFACS1,25
169 DTEAMIN1(DTFAC*OTSVI DT)
17P c
171 c
172 c
173 c
174 c
175 c
176
177
178
179
180 c
181 c

IF WE WILL BE DOING AN EDIT AFTER THE NEXT CYCLE~AOJUST OT TO
MAKE T EXACTLY EQUAL TO THE EDIT TIME, DTPOS IS OT BEFORE
ANY SUCH ADJUSTMENT, DTSV IS THE TIMESTEP SAVED FOR FUTURE
REFERENCE,

DTPOS=OT
DTSV*DT
IF(T+DT.GT.TOUT) DT=TOUT~T
IF(OT,LT.1,EI08) DTE1.E-8

UPDATE T
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182 c
183
184
185
186 :
187 c
188 c
109 c
19ff
!91 c
192 c
193 c
194
199
196 c
t97 c
196 c
199
l?fle
201
2flz c
203 c
Zmu c
2!35 c
.?a6 c
207
.208
209 :
210 c
211 c
212 c
213
214 c
215 c
216 c
217 c
218 c
219
220 c
221 c
222 c
.22s c
i?24 c
225
226
227 :
228 c
229 c
230 c
231 c
232
233
234
i?3s
.?36
237
238

TmTtr)T
IF(D7,NE,DTPOS) TaTOUT

*********************** *******************************************
TEMPORARY PATCH FOR MYLAR BALLOON CALCULATIONS
***********&********k************** ********************* **********

IF(T,GT,.6) ANco.a5

ILNG IS ONE IF THIS IS AN EDIT CYCLE

ILNG=O
IF(ABS(TOUT-T),LT,EMlO) ILNGc1

Sf?T QuANTITIES DERIVED FROM THE TIMESTEP

RDTBl,/DT
0T02C.5*DT
DT08s,12S*DT

s$sssssssssssssssssssssssssssssssss$ssssssssssssssssssssssssssssss
PHASE 1 _ EXPLICIT LAQRANGIAN PART
sssssssss5sssss$sssssss$ssss$ssss$sssssss$sssssssssssssssssss$ssss

CALL YPH1

ssssssssssss$9ssssssssssssssssssssssssssssssssssssssssssssssssssss
PHASE 2 _ PRESSURE ITERATION
sssssssss%ssssssss$%ssssss$ss8ssssssssssss5ss$sssssssss$s$ssssssss

CALL YPH2

sssss%ssssssssssssssss$$sssssss%$ssssssssssssssssssssss%ssssssssss
PHASE 3,PART I - CONTINUOUS RE~ONl!!
$$ssssssssss$ssssssssssssssssss$ssss$ss$sssassssssssssssssssssssss

CALL YPH3

sssssssssssss$$s$ssssss$s%ssssssss6ssssssssssssssssssssssssssss$ss
PHASE 3,PART 11 w FLUXING
sssssssssssssssssssssssssssss%ssssssss$sssssssssssssssssssssssssss

CALL YFLUX

CALCULATE AN Informative RE~ATIvE GRIDQFLulD TIMf.gTEp AND THE
MAXIHUM OF THE DIFFERENCE BETWEEN GRID AND FLUID VELOCITIES,
ALSO CALCULATE THE CENTER OF THE CELL WITH MAXIHUM
TEMPERATURE,

DTRsl,E30
VMAXa-l,E10
CALL START
DO 110 J=2,JP2
DO 100 Is1,IP1
U(IJ)qUG(IJ)-U(IJ)
V(IJ)aVG(IJ)_V(IJ)
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239 VMAX=AMAX1 (VMAX,ABS(U(IJ) )lABS(V(IJ)))
240 IF(J.NE,JTM,OR; I;NE,ITM) GO TO 80
2UI IPJ=IJ+NQ
242 IPJPsIJP+NCI
2a3 XTMAX=.25*(X( IJ)+X(IPJ) +X(IJP)+X(IPJP))
244 YTMAxP.2S*(Y( IJ)+Y(IPJ)+Y( IJP)+Y(IpJP))
245 80 CONTINUE
246 IF(I.IIQ.IP1) GO TO 9.0
247 IPJ=IJ+NQ
248 IF(u(IJ),NE.0,. AND,V(IJ),NE,O,) DTR*AMINl (OTRcABS( (X(IPJ)_X( IJ))/U
249 1 (IJl),ABS((Y(IJp)-y(IJ))/V (IJ))I
250 90 CONTINUE
251 IJxIJ+NQ
252 IJPsIJP+NO
253 100 CONTINUE
2’54 cA~~ LOOP
255 110 CONTINUE
256 cALL DONE
257 DTRa;l*DTR
258 c
2s9 c SEE 1? THIS IS AN EOIT CYCLE
260 c
261 IF(ILNG,NE,l) GO TO 120
.262 c
263 c YES, PLOT VELOCITY OF GRID RELATIvE TO THE FLUID,
264 c
265 FIYBxFIYBO
266 IYBaIYf10
267 YCONVPqYCNVLD
268 XCONVP=XCNVLD
269 FIXRZFIXRO
270 FIXLmFIXLO
271 IXRSIXRO
272 IXLUIXLO
275 YLBQYB
274 CALL ADVC1)
275 CALL vELpLT(vMAx,2)
276 120 CONTINUE
277 c
278 c STORE U,V,AND RFl INTO THEIR FINAL LOCATIONS AND ZERO RMP
279 c
280 CALL START
281 TP3*@*
282 DO 148 Jai?,JP2
283 DO 13CI I=l,lpl
284 UCIJISUp(IJ)
285 V(IJ)=VP(IJ)
286 RM(IJ)?RMP(IJ)
287 TP3=TP3-GZ*Y(IJ)/RM(IJ)
288 RMP(IJ)sO,
289 130 IJ=IJ+NQ
290 CALL LOOP
291 140 CONTINUE
292 CALL OONE
293 c
294 MCIVE THE PARTICLEs IF THERE ARE ANY
29S :

.

.

“

.
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296 IF(NPT.GT.@) CALL PRTMOV
297 c
298 c FINISH THE CYCLE (PRINTSsSUMMARIEScf!TC)
299 c
300 150 CONTINUE
301 c
302 CALCULATE QUANTITIES TO BE, USED IN AN EOIT AND FOR THE NEXT CYCLE
3U3 :
;04 CALL CINIT
3135 c
306 c 7.2 IS THE TIME AT THE END OF THE THIS CYCLE
307 c
308 CALL SECONO(T2)
3(39 c
310 c CALCULATE THE CP TIME USED PER ZONE (GRINO TIME)
311 c
3!2 XXa(T2-TnLO)*RIBJB
3!3 c
314 c CONVERT POTE TO ACTUAL GRAVITATIONAL POTENTIAL ENERGY
315 c
316 EPOTZVPOTE*GZ
317 c
318 c COMPUTE FIREBALL OIAMETER ANO AVERAGC HEIGHT
319 c
320 PDIAMs2,*PRITE
321 PAVHTa,5* (PTOPtP130TM)
322 c
3i!3 c PRINT OUT CYCLE SUMMARY
324 c
325 00 160 IPXa6t1FD,6
326 160 WRITF(1PX,3fJO) NCYc, T, DT,T2,XX,NUt41T, CIRC, OTV, IOTV,JDTV,DTC, IOTC,
327 1 JoTC,tMAx, XTM, JTM,XTMAX,YTMAX, TGMX, STG, JTG,PRITE1PTQP,P80TM,PDIAM
328 2 ,PAVHT
329 00 170 1PX=6,1F0,6
33@ 17@ WRITE(IPX,30@) TI, TK,EPOT,UMOM,VMOM
331 DO 18@ IPXV6~IFOt6
332 180 WRIlE(IPX,320) DTV,OTC
333 CALL DVMMIVMAX, IVM,JVM,DRMIN, DZMIN,ORMAX,OZMAX)
33U DO 190 IPX=6,1FD,6
335 190 WRITE(IPX,3\0) VMAX, IVM,JVM
336 c
337 c SEE IF IT IS TIbE TO TURN ON THE TURBULENCE BASED ON TIME
338 c
339 IF(NCQ,EQ,0,AN0,7,GE,TQ) GO TO i?tiO
340
341 : NO, sEE IF IT IS TIME B#SEO ON CYCLES,
342 c
343 IF(NCYC,NE,tl, ANO,NCQ,EfJ,NCYC) GO TO 200
344 c
3U5 c NO, SKIP TURBULENCE SEEPING,
346 c
3117 GO TO 249
348 2n0 CONTINUE
3U9 c
350 c YES, FLIP ON THE sWITCH,
351 c
352 7URB=OTRUE,
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353
354 c
355 c
356 c
357
358
359 ;
360 c
361
362
363
364
365
366
367
368
369

NCQVNCYC

GO GET THE VORTICITY

CALL GETOMG

INITIALIZE TUQ AND TUSV

Tusv80.
CUTOFFS~. l*QMN*TUOI
CALL START
DO 220 Jz2#JPl
DO 210 181,1BAR
TESTa-TUQI*CQ(IJ)
TUQ(IJ)=O,
IF(TEST,GT.CUTOFF) TUQ(IJ)STEST
TUSVaTUSV+TUQ(IJ)*RO(IJ)/RVOL( IJ)

370 IJ=IJ+NQ
371 I?10 IJPaIJP+NQ
372 CALI. LOOP
373 220 CONTINUC
374 CALL DONE
37s c
;;; INITIA~IZE THE PARTICLE TURBULENT DIFFUSION

: INTERPOLATION TABLES
378 c
379 CALL TRBERF
38Q c
381 c INDICATE THAT THE TURBULENCE HAS BEEN SEEDED
382 c
383 00 2S0 YPX=b~IFD,b
384 230 WRITE(IpXC33L7) NCQ~TUQICTUSV
385 240 CONTINUE
386 c
387 c SEE IF TURBULENCE IS ON
388 c
389 IF(,NOT,TUR13) GO TO 270
390 c
391 c YES, CALCULATE SIG AND TUS.
392 c
393 CALL START
39U DO 260 J=2,Jpl
395 DO 250 I=1,16AR
396 TUS(IJ)=TUS1
397 SIG(IJ)aOLEVEL*TUSC IJ)*SQRT(2,*TUQ (IJ))
398 I?50 IJ=IJ+NQ
399 CALL LOOP
400 ?60 CONTINUE
Uliil CALL OONE
f102 270 CONTINUE
un3 c
40U c SEE IF IT IS TIMI! DO AN EOIT
ui35 c
4@b EDIT=,FALSE,
fJ07 IF(T+EMIOcLT.TOUT) GO TO 280
UB8 c
uc19 c YESO SET THE FLAG AND UPOATE OUTPUT TIME,

.

.
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410
411
412
413
Ulu
415
Ulb
U17
418
lJ19
42LI
421
U.22
423
424
425
Ui?b
4.27
(JZ8
U29
u30
U31
u32
U33
434
U3!5
U3b
437
43a
439
u40
411\
IJU2
U43
UU4
U45
UUb
447
4U8
U49
450
u5i
452
U53
U5U
U5S
u56
4s7
US8
U59
460
U61
U62
U63
u6U
465
U66

c

280

:
c

c
c
c

c

:
c

c
c
c

;
c

:
c

c
c
c

290
c
c
c

c
c
c

c
c

EDITaOTRUE,
TOUTUTOUT+DTO( IOTOI
IF(T+EMIO,LT,DTOC( IDTO)) GO TO 280
TOUT=DTOC( IDTO)+DTO(IDTO+ 11
IDTOXIOTO+l
CONTINUE

IF TUR!3ULENCE HAS BEEN SEEOED,DO AN EDIT

IF(NCVC,EQ,NCOI EDIT=OTRUE.

IF THIS IS STARTUP OR THE FIRST CYCLC,DO 4N EDIT

IF(NCYC,LE,l) EDIT=,TRUE,

IF THE ITERATION COUNT HAS BEEN EXCEEDED,DO AN EDIT FOR
Diagnostic PuRPOSES

!F(NUMIT.GE,Sf40) EDIT=,TRUEC

SEE IF T~IS IS THE LAST CYCLE

LAST=,FALSE.

QUERY TTY

CALL TTYTST(IFLAG)
IF(IFLAG,NE,f3) LAST=.TRUEO
IF(T.GE,TwFIN) LA$T=,TRUE,
IF(T2,GE,TLIM) LAS7=,TRLJF,
$F(NCYC,GE.NCLST) LAST=,TRUE.
IF(LASTOAND, IFLAG,ECI,O) EDIT=,TRUE,

SEE IF IT IS TIME TO OUMP

DUMP=,FALSfI,
IF(LAST) DUMpn.TRUE,
XF(f+OD(NCYC~JDUMP) .EQ,O, AND.NCYC,NE,B) DUMPO,TRUE.
IF(l!DIToAND,NCyC.GT, l) DUMp~,TRuE.

DO THE EDIT IF REQUIRED

IF(,NOT,EOIT) GO TO 290
IF(FI1.N) CALL YPLOT
CALL YEDIT
CONTINUE

DO THE DUVP IF REQUIRED

IF(DuMp) CALL YDUMP

QUIT IF THIs 19 THE LAST CYCLE

IF(~AST) RETURN

IF THIS IS THE EDIT AFTER INITIALIZATION, IflMPDIATELY BEGIN.

.

243



467 c CYCLE 1
Ub8 c
469 IF(NCYCCEQ,fi) GO TO 50
470 GO TO 3n
471 c
072 3QCl FORMAT(1H ,20X2UHTOTAL INTERNAL ENERGY = 01pE14,7/lH ,20x
473 1 23HTOTAL KINE,TIC ENER13Y z JEIU.7/iH ,29X
474 2 31HTOTAL GRAV, POTENTIAL ENERGY = ,E14,7/lH #20X
475 3 24HTOTAL RAOIAL MOMENTUM = ,E14,711H v.20X
U76 u 23HTOTAL AXIAL MOMENTUM = tE14,7)
477 310 FORMAT(1H ,2@X7HVMAX $ ,1PE12,5111H AT VERTEx ~2151
478 320 FORM4T(tH ,20XOZ0,0.?S)
479 330 FORMAT(/lH ,27HTURBULENCE SEEDED ON CYCLE 114113H WITH TUQI = ~E12
480 1 ,5,1xlH,/lH ,5x33HTOTAL TURBULENCE ENERGY SEEDEO = pE12,5)
481 3ilIii FORMAT(1H ,6(1H*),7H CyCLE ,15,4H, T=,1PE12,5,5H, 0T=,E12,5,
482 1 5HI Cp=,E12,5/lH ,20X7HGRINDS=?E12,5t 8H, NUM1T=~13~7H? C1RC=1E12
483 2 ,5/lH t2@X~HDTV=oE12,5t7Ht IDTV9#1307Ht JDTv=c13/lH t2@xuHDTc~t
484 3 E1205c7H! IOTC=,13?7H? JDTC=~13/lH ~20X5HTMAXP~E1205#6H~ ITMa1131
485 Q 6H, JTMm,13,8Hp xTt4AXP,E10,3,8H, YTMAXa,l?10,3/lH ~20X5HTGMxa/E12
486 5 .5?6H? ITGB~131bH? JTG=I13/lH z2@%5HpRIT=JE10,317Ht pTop=pE10.3,
487 b 7H, PfjOTs,Ei0,3,8H, PD.IAM8,E1003~8H~ PAVHTSlE10,3)
488 END

:
3
4
s
b
7
8
9

10
11
12
13
14
15
16
17
18
19

;;
22
23
24
25
26

;:

;
c

:
*

*
*
*

*
*

c

SUBROUTINE YARSRT

RIYUTINE TO RESTART A YAQUI PROBLEM

WRITTEN BY J,L;NoRTON,LAt3L T-3,1975

----- 8EGIN COMOECK PARAM w-..”

COMMONIPCOMINSCPI IITABPN ITA5xpt ITAByp11PF81 NpltNp~1 NLCP1PNLCP2?
1 NLcPs, NLCPfJtIFLt4S2
----- ENO COMDECK PARAM q*w--
----- 8EGIN CllMOECK YSTORE .Wv,w
DVWWW BEGIN COMDECK YAQDXM “Ww.w
D~MENsION x(l),xPAR( l),R(l),YPAR(I) ,Y(l), MPAR(l),U( l),UG(l), DELSM(

i ll#V(l) pVG(l),RO(l),SIE(l )rW(l),RMP(l),RCSQ(l)/E( l),ETIL(l)tRVOL
2 (t)tM(l),RFf(l),VP(l)/P(lltpL( l)tup(l )}UTIL( l)tUL(l)JCQ( l)JVTIL(lI
3 ,VL(l),ROL( l),AVXSV(l),AVYSV (l), OLSROI( l),DLSROQ( l)ICAPGAM( l),TUQ
4 tl)oSIGC l)rTUStl)JGRRoR(l )~GRROZ( l)tGRROP( l)~TUQvECC i)fMTIL(l)o
5 CONC(l),CTEMP( l)~ANCU(l) J~NCV(l )tGRSV(l)tGZSVtl) FX13K(11SX2UK(11J
b Y13K(l) tY2UK(ll,XR13Ktl) ?XR24K( 111PKL9M(1)?AREA( 1)

----w END C(lMDECK YAQDIM 9--VW
-mm-- BEGIN COMDECK YAQSC .Wmwm
LOGICAL RESTRT,FII.M,PAPER, TURB
REAL LAM,MU
COMMON/YSCl/AASC(NSCPl)
CONMON/YSCl/AASC(96001
cOt4MON/YSC2/AA(l),ANCpAB~ AOFAC~AOM~BOeCOLAMUpCYL, DRtDT?DTC~DTFACc

1 OTO(lO) rDTOC(iO) #DTOi2~DTo8tDTpOS~ DTv/DZ/EMlOIEPS?FIPXLt$IPxR~
2 FIpYB~FIPYTt FIXLrFIXR~FIyB~FIYTt FREZXRFGRtGRDvELPGztGzpP IrIBARo
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.

29

::
32
33
34
35
36
37
38
39
40
41
U2
43 c
44
us
46 *
Q7 ●

40
49
50
51
52
53
54
55
56
57
58
5Q
60
61 *
62 *
63
64
65
66
67
68 c
69 c
70 c
7!
72
73
7U
75 c
76 c
77 c
78 c
79
80
81
8.2 c
83 c
g4 c
85

3 IDTOIIJ, IJMtIJP,IMlt IPXLO IPXRJIPYE3/IPYT~IPlcIP2~ ISC2~ISC3,1TVc
4 IUNF~IXL, IXR~IYB,IYTtJ~ JBAR
COHHON/YSC2/JCEN,JP1tJP20 JPU, JUNF~JUNF02, KXICLAM~ LPBcMuoNAME(a),

I NCYC, NLC, NPS,NPT,NQ,NQI, NQIB, NQ12, NSC,NUMIT~ZORIGt OM,OMCYLIPXCONV
2 ,PXL,PXR,PYB,PYCONV,PYT,RDT, REzRON,REZSIE,REZYn,RIBAR, RIBJB,
3 FREZYT~FREZyB,ROMFR, T,THIRD, NCLST~TOUT8TWFIN
COM$ION/YSCI?/TUI)I,TUSI,NCQI TNEG,TNEGSV~TUSV,TUREI,PTOP/PRITE~PBOTMc

1 ILNGpNILNGl TP3?TUPOToTDQSAVt TKr TI~TUOENGrEPi, SAVl~QLEVEL, TQjISTt
.2 V’J,XCoNVf XLtXR,Y8~YCONV~ YT,PTPOLOIDTSV~ DTLAST,FIYBOc IYBO~YCNVLO~
3 XCNVLD,FIXRO, FIXLO, IXRO, IXLO, ISVW,JSVW,QMN,QMX, WMAX,JNM,T2,TLIM,
4 ROMFXR,ROMFYT,ROMFYB,J DUMP, TWTHRD~TE,DTR, TMASS,DTVSAVl DTCSAV,IDTV
5 ,JOTVOIOTC,JDTC, CIRC,TIS, POTE,UMOti, VMOM,TMAX,TGMX, ITM?JTM,ITG,JTG
b ,TMASSV, WMAXEF,RMINEF* TSTRTD
COMMON/YSC2/ZZ
COMMON/YSCU/ITAB(ITABP)
COMMON/YSC4/ITAB(1000)
coMMoN/Ysc5/REsTRT,FILH,PAPER# IPO,IFD
--*-. ENO COMDEcK YAQsC wOvw-
● ---- BEGIN COMOEcK YAL!EQ -----
E(UJIVALENCE(AASC( i),X,XPAR) ,(AASC(2) ~R1YPAR)f(AA5c( 3)jY~MpAR)1(

1 AA5C(4), U), (AA5C[5),V), (AASC(6),RO), (AASC(7),DELSM, RCSQIMP), CAASC
1 (8),E#ETIL, AREA,xR13K),
~ (AAsc(15), sIE), (bAsC[16),PM@, OKLSM,RMp), (AASC(9
3 )~RVOL),(AASC(lO),M/RM? VP) I(AASC( ll)tPfPLcEptUP) ~(AASC(12)/uTILC
4 ULtPMXtPU), (AASC(13),VT IL~VL,PMYtPV), tAASC(lU) ,Q, CQtRoL), (AASC(17
5 )#CApGAMtUG) J(AASC(18), TUQ), (AASCC19),SIG), (AASC(20) ,TUS)?(AASC(
b 21)1 GRROR), (4ASC(22),GRR0Z) 1(AASC(23) ?DLSR01,Y13K) ,(AASC(2A),GZSV
7 )t(AASC(25) JDLSROQDVG) *(AASC(2b) ~GRSV)t(AASC(27) cGRROP?TUQVEC?
8 Y2uK), (AASC(28), MTIL)S(AASC(29) ~CONC)r tAASC(30)?CTEMPC XR24K)1(
9 AASC(31), ANCU), (AASC(32) pANCV), (AASC(33)#AVxSV* x13K)~(AAsc(34)e
J AVYSV,X24K)
REAL M,~P,MPAR,t4TIL
--*-w END COMDECK YAQEQ ● PWPW
----- END CoMDEcK YsToRE -----
INTEGER TAPE,AA
DIMENSION RCvCLE(3#3)
DATA (RCYCLE( II),II=1?9)19*BI
DATA IEFLAG/0/
TLIMsVCILIM

SET uP NAMELIsT INPUT TABLE

AsSIGN 1213 TO lERRT
CALL TABDEF(RCYCLE, 6HRCYCLE,3, IliRRT)
CALL TA9SFT(RCYCLE, 6HINTCYC, IkTCYC, IEFLAG,O,OOO,O)
CALL TABsET(RCYCLE, 4HTAPE~TAPE lIEFLAG/O~O,O?O)

READ THE REsTART TAPE NO, ANO THE RESTART CYCLE. INTCYC=-1
SIGNIFIES RESTART FROM THE LAST DUMP ON THE TAPE,

INTCYC=-1
TAPEFa
CALL NAMLST(RCYCLE, 5cIEFLAG)

CHECK FOR INPUT ERRORS

IF(IEFLAG,NE,n) CALL UNCLE(AA, 6HYARSRT127~

.
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86
87
88
89
90
91
92
93
94
9s
96
97
98

1:;
lG1
1Q2
1L73
104
1L?5
1(46
1P7
108
109
110
111
112
113
11O
11s
116
117
118
li9
12P
121
1?2
123
IZU
125
126
127
128
129
13fl
131
132
133
134
135
136
!37
138
139
16P
141
142

c

:

:

:

c
c
c

10

c
c
c

2P
30

c
c
c

U@
c
c
c

5fl
c
c
c

c
c
c

60
c
c
c

70
c
c
c

c

:

1 27HRCYCLE NAMELIST INPUT ERROR)

OPEN THE INPUT DUMP FILE

CALL 0pEN1T(7,1)

NO ERRORS, CALL ROIJTINE TO GET TAPE IF T&PE NO, wAS READ,
(ONLY FUNCTIONAL ON CROS/7600)

IF(TAPE,NE,O) CALL GETTPE(TAPE)
REWIND 7
JNSC=LOCF(ZZ)-LOCF(AA)+l

READ THE NExT CYCLE ON THE TAPE

CONTINUE
CALL SCBUFF(AA,JNSC, 7,0, 1?1ERROR)

CHECK FOR ERRORS

IF(IERROR.GE,n) GO TO 30
CALL uNCLE(l, 6HYARSRT, 18118HSCBUFF INPUT ERROR)
CONTINUE
IF(IERROR,EQ,O) GO TO 40

SEE IF TERMINAL DUMP RECORD WAS FOUND

1F(AA(1),EQ,666) GO TO 70
GO TO 20
CONTINUE

No, PRINT CYCLE NO, OF DUMP LAST READ,

00 50 IPX=6,1FD,6
k’RlTE(IPX,130) NCYC

SEE IF LAST CYCLE IS DESIRED

IF (INTCYC,EQ,(-1)) GO TO 60

NO, SEE IF WF HAVE FOUND THE CORRECT CYCLE,

IF(NCYC-INTCYC) 60,80~110
CONTINUE

CORRECT CYCLE NOT FOUND YET, SKIP REST OF DUMP AND GO READ NEXT,

CALL RTAPE
GO TO iO
coNTINUE

DuMP TApE TERMINATION FOUND, FATAL UNLESS INTCYC IS -1,

IF(!NTCYC,NE, (-1)) CALL UNCLE(a, 6HYARSRT,17,17HEOF ON INPUT TAPE)

O,K, OUMp WAs THE LAST ONE READ.
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1U3
lull
145
146
107
juej
1U9
150
151
1’52
1s3
154
155
1S6
157
158
159
160
161
lbi!
163
164
16S
166
167
lb8
169
170
171
172
173
174
175
176
177
178

90
c
c
c

lcio
c
c
c

c
c
c

c
c
c

c
c
(!

Gfl TO 90
CONTINUE
CALL RTAPE
CONTINUE

PRINT THE CYCLE NOm,Pf?OBLEM NAME,AND PROBLEM TIME

DO 100 IPX=6J1FD,6
WRITE(IpXtiUEl) NCYC
WRITE(IPX~ 15@) NAMEcT

RESTART COMPLETED, SEE IF THERE ARE CHANGES TO INPUT VARIABLES.

CALL YINPUT
TLIMsTLIMSV

CLOSE THE INPUT DUMP FILE

CALL CI.0SIT(7)

REFRESH THE CP TIME

CALL SECOND(T2)
RFTuRN

DuMP NOT ON TAPE. FATAL ERROR,

110 CONTINUE
CALL UNCLE(4, 6HYARSRT, 23,23HRESTART CYCLE NOT FOUND)

120 CONTINUE
CALL UNCLE(U,6HYARSRT, 36,36HRCYCLE NAMELIST INITIALIZATION ERROR)

c
130 FORMAT(1H ,6HCVCLE ,15,6H FOUNO)
140 FORMAT(1H .21HRESTARTING FROM CYCLE?15)
i5fi FORMAT(1H *8AlB/tH ,2HT=,1PE12.511H )

END

SUBROUTINE VASET
: c
s c ROUTINE TO GENERATE A NEW PROBLEM

c
: c ORIGINALLY WRITTEN BY A,A,AMSll~N~LASL T-3
6 MODIFIED AND DOCUMENTED BY J,L,NORTON,LA9L T93v 1974
7 :

.

.

8 ● =---m BEGIN COMDECK PARAM w-wwm
COMMON/PCOM/NSCPl,ITABP,ITABXP? ITABYP, IPFB?NPl, NP2cNLCPl 1NLCP2,

1; \ NLcPs, NLcP4fIFL!mz
11 * ~--mo END COMDECK PARAM .-*-w
12 * ----, BEGIN COMDECK YSTORE -VW-W
13 * wwwwa BEGIN COMOECK YAQDIM -----
14 DIMENSION X( l), XPAR(l),R( l),YPAR(l) ,Y(l),MPAR( l),U(l)IUG(l)~ OELSM(
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15
16
17
18
19
20
21 t
22 *
23
2U
2s c
26
27
2n
29
30
31
32
33
34
35
36
37
38
39
uO
U1
U2
43
U4 c
45
46
47 *
U8 ●

::
51
52
53
54
55
S6
57
58
59
60
61
62 *
63 ●

64 *
65 c
66
67 *
68
69 c
70 c
71 c

1 l), V(l) ~vGCl)oRO(l)oSIE( l) tNPtl)tRMp( l)oRCSQ(l)p E(ll,ETIL(ll/RvoL
2 (l), M(l),RM( l)tvp(l),p(l) ,pL(l),Up( l)tUTIL(l)tULtl )tCQ(l)svTIL(l)
3 ,VL(l),ROL( l), AVXSV(l)lAVYSV( l) 8DLSROI tl)tOLSRoQ( l)tcApGAM( l)JTUQ
u (l),SIG( l)fTUS(l)~GR~oR( l), GRROz(l )sGRRop(ll~TUQvEc (l)rMTIL(l)#
5 CoNC(ll,CTEMP( i)tANcU(l~ tA~cv(l)tGRsvtl)tGzsv(l) 1x13K(l)tx24K(l)r
6 Y13K(1), Y24K(1),xR13K(11 ?XR?UK( l),OKLSM(l)SAREA( 1)

.-*-w ENO COMDECK YAODIM -.--=

.wqw- BEGIN COMDEcK YAQsC -----
LOGICAL RESTRT,FILMCpAPERt TuRB
REAL LAM,MU
COMMON/YSCl/AASC(NSCpl)
C(lMMON/YSCl/AASCt960@)
COMMON/YSCZ/AA(l)DANCOAB# AOFAC~AOM? BO~COLAMUOCyLD ORtOT#OTCtoTFACn

1 DTO(lO) ~nTOct!O) toTo2:DTo8t DTpOSFD7v, DZtEMl@t EpstFIpxLt FIpxR:
2 FIPYBoFIPYTt FIX!-$FIxRtFIyBt FIYTtFREZXRtGR,GRDvEL~Gzt GZprItIBARr
3 IDTOt IJo IJ~,IJP, IMlt IpxLt IpxR, IpyBr IPyT, IplrIp2t 15c2tIsc3t17v#
4 IUNF, IXL, IXR, IYBrIYT~Jr JBAR

co14MoNlYsc2/JcEN,Jpl?JP2# JPu8JuNr*JuNFo2#KxI# LAM# Lpf3eMutNAME(8)e
1 NCYC, NLC, NPS,NPT,NQtNQII NQIB, NQ12t NSCtNUMITIzoRIGC oM,oMcyLtpXCoNv
2 ,PXL,PXR,PYt3,PYcONV,PYT, RDT,REZRONPREZSIE,REZYOP RIBARIRIBJBP
3 FRl?ZYTpFREZY8,ROMFR? T,THIRD, NCLST,TOUT,TWFIN
COMMON/YSC2/T(JQI,TUSI,NCQ, TNEG, TNEGSV,7USV,TURB,PTOP,PRITE, PBOTM,

1 ILNG~NILNQJTP3, TUPOT?TDQSAV, TK~TItTUQENGcEPl18AVlJQLEVEL~ TQ~ISTp
2 VV, XCONV, XL,XR,YBfYCONVt YT~PTPOLDCOTSvtDTLASTOFIyBoJ IyBotYCNvLot
3 xCNVLD,FIXRO, FIXLO, IXRO, IXLO, ISVWtJSVw,QMNFQMXcWMAXI JNM1T2,TLIM?
4 ROMFXRIROMFYT,ROMFYB~ JDUMPP TWTHRD,TE, 0TR,TMAS9,07VSAVI OTCSAV,IOTV
5 ,JOTV, IDTC, JDTC,CIRCITISC POTE8UMOMcVMOM~ TMAXITGMx~ ITMtJTMcITGIJTG
6 ,TMASSV, WMAYEF,RMINEF~ T8TRTD
COHNONIYSC21ZZ
COMMON/YSC4/ITAB(ITABP)
COMt40N/YSC4/lTAB(100@)
CO~MON/YSC5/RESTRT,FILM,PApERt IPDcIFD
m.-.. ENO cOMDECK YAQSC mmwmw
m-w-- BEGIN COMDECK YAQEQ qaww,
EQUIVALENCEtAASC( l)cx,XPAR) t(AASC(2),RtYpARl c(AASc(3) t’ftMpARlr(

1 AA$C(4) oU), (AASC(5)~’+), (AASC (6) rRO)t(AASC(71 tDELSMtRCSQC ~P)l(AASC
1 (8) SEOETIL,AREA,XR13KII
~ (AASC(i5),sIE), (AASc(16) ,PMO,O1(LSM,RtlP), (AASC(9
3 ),RvOL) c(AA8CCl@)1M~RM~ Vp)~(AASC( ll)Cp~PL~EP~Up) c(AAsc(12)~uT1Lt
4 uLrPMx#Pu) #(AAsc(13)PvTILc vL#PMYIPv) ltAAsc(14)#Q#cQ# RoL)f(AAsc(17
5 )oCAPGAM,UGl p(AASCf18),TuQ) l(AAsc( 19) ~sIG)~(AAsc(20) ITus)#(AAsc(
6 21), GRROR)1(AASC(22),GRROZ) t(AASC(23)~DLSROI~Y13K)/ (AASC(24]?GZSV
7 )#(AAsc(2s) #DLsRoQ#vcl #(AAsc(26) ?GR9V)? (AA$C(Z7J IGRROPJTUQVECI
8 Y2UK)~(AASC(28) tMTIL]C(AASC (29) tCoNC)t tAASC(30)tCTEMP1 xR24K)c(
9 AASC(Sl) SANCU)~(AAllC(S2) ?ANCV)?(AA9C(33)/Avx8vp x13K)c(AAsc(341~
1 AVYSV,X24K)
REAL M,MP,MPAR~MTIL
----- ENl) cOt40ECK YAQE9 DV99,
--w*- END COHOECK YSTORE ,*qmw
-qm~- BEGIN COMDEcK CTAB -w-p-
cot4MON/cTABc/XTAB(ITABXP) ,YTAB(ITABYP)
COMMON/CTABC/XTAB(lOl)OYTAB( 151)
----m END COMDECK CTAB mv*w-
DATA NE/01

READ THE PROBLttf TITLE
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72
73
74
75
;:

78
79
00
81
82
83
8U
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

lntl
101
IV2
1V3
lfla
10s
106
l@7
1R8
1 B9
llrn
tll
112
113
1111
115
~16
117
118
119
lz@
!21
122
123
12U
125
126
127
1.28

REACI(5,320) NAME

INITIALIZE THE PROBLEM VARIABLES

CALL DEFINE

READ THE INPUT VARIABLES

CALL YINPUT

OUTPuT THE PROBLEM TITLE

00 10 1PX=6!IFD,6
WRITE(IPX,320) NAME

IF NCQ,LT,O,THERE WILL BE NO TURBULENCE

IFINCQ,LT,O) GO TO TO

THERE WILL BE TURBULENCE, PRINT OUT THE INPUT QUANTITIES

Do 20 1Pxu6,1Fo#6
WRITE(IPX,290) QLEvEL, TuQI,TuSI,NcQ,TQ, TsTRTD, WMAXcF,RMINEF
GO TO 50

THERE WILL BE NO TURBULENCE, INDICATE SUCH,

coNTINuE
00 40 IPX=601F0,6
WRITE(IPX,300)
CONTINUE

PRINT GENERAL INPUT VARIABLES

DO 60 KTc6tIFD,6
WRITE(Kt,33n) IRAR,JBAR, IUNF,JUNFc JCENvDR~OZvCYL? GRDVEL~ A@~AOM~BO~

i KXI
0RITE(KT,340) MU, LAM~OM,FpSIGR~GZ
wRITE(KT,35a) FREzXR, FREZYT,FREZYB,zoR IG, Y8, REZYO~REZRONtREzSIE
WRITE(KT,36fa) GZP
WRITE(KT,37@) T,f)T, NCLST, TtiFIN,PAPERl FILM
WRITE(KT,?6Fl) ANC,A@FAC
WRITE(KT,319) 1S1
wRITE(l(T, 38kl)(DTo(N),r’J= 1,10)
URITE(KT/390)(OTOC(N) pN=lrlO)

60 CONTINUE
c
c CALcuLATE AND sTORE PROBLEM CONSTANTS
c

I@lsIBAR-1
IP1=IBAR+l
IP2=IBAR+2
JPIcJBARtl
JP2mJf3AR+2
JP4.JBAR+U
RIBAREj,/FLOAT(IBAR)
RIBtJ8sl,/FLoAT(IBAR*JBAR)

.

.
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129
130
131
132
133
134
13s
136
137
138
139
140
141
142
143
lUU
145
146
147
148
149
lsm
151
152
153
ls~
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
i74
175
176
177
178
179
18F7
181
182
183
184
1R5

c
c

:

c
c
c

c

;

c

;

c
c
c
c

c
c
c

c
c
c
c

c
c
c

c
c
c
c

c

70

80

90

NQIBPNQ*IBAR
OMCYLal,=CYL
EMlOul,E-10
IFCFREZXR,NE,l:) ROHFXRCl@/(l,=FREZXR)
IF(FREZYT,NE.lP) ROMFYTFl,/(1,-FREZyT)
IFCFREZY8,NE.1.) ROMFYt3ml,/(l,=FREZYB)

N(JI Is THE NO, oF WORDS OF DATA NEEDED TO STORE ONE ROW, IT IS
THE SIZE OF A SMALL CORE BUF$LR,

N(JIsNQ*IP1

SEE ROUTINE ~START~ FOR DEFINITIONS

ISC20NQI+1
ISC3=ISC2+NQI

SEE ROUTINE =STARTD9 FOR DEFINITIONS

ITV?JP1*NQI

NsC IS THE NO, OF WORDS OF SMbLL CORE IN COMMON YSC2

NSCsLOCF(ZZ)-LOCF(AA)+\

NLc Is THE NO, OF wORDS OF LARGE CORE USEO IN COMMON YLC1, IT
SHOULD NOT EXCEED THE PARAMETER VALUE,

NLC3JP4*NQI

GO CHECK THE LARGE AND SMALL COR6 PARAMETERS

CALL PCHCK

IDTO IS THE SUBSCRIPT IN THE DTOC ARRAY SUCH THAT
DTOC(IDTO-l),LY,T,LE,DTOC (IDTO)

IDTO=l

TOUT IS THE TIME AT WHICH OUTPUT SHOULD OCCUR NEXT

TOUTCDTO(l)
IF(TOUT,GT,T) GO TO 96!
coNTINuE
TOUTaTOUTtOTO( IDTO)
IF(TOUT,LE,DTOC( IDTO)) GO TO 80
TOUT=DTOC(IDTO)
IDTO=IDTO+l
IFCTOUT.GT.TI GO TO 90
GO TO 70
CONTINUE

THE TIMESTEP FOR THE FIRST CYCLE 1S REOUCEO BY A FACTOR OF 10
FROM THE sPECIFIED INITIAL DT

OT=,l*DT
.

.
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106 c
187 c
188 c
i89 c
190
191 c
19.? c
193 c
194
195 c
196 c
197 c
198
199 c
2fln c
201 c
202
i?@3 c
20u c
205 c
2t3b c
F!07
208 c
209 c
210 c
211
212 c
213 c
214 c
2i5
216
217 c
218 c
219 c
22C3
221 c
~22 c
223 c
22U
225 c
226 c
227 c
228
2Z9 c
z3t4 c
231 c
232
233 c
23U c
235 c
23b c
237 c
238
2s9 c
240 c
241 c
242 c

DTPOS IS THE TIF’ESTEP THAT IS POSSIi3LE BASED ON STABILITY
CRITERIA, THE ACTUAL TIMESTEP OT MAY BE LESS IF IT HAS BEEN
ADJUSTED ON AN OUTPUT CYCLE SO THAT TaTOUT EXACTLY,

DTPOSXDT

OTSV 18 THE TIMFsTEP FROM THE LAST CYCLE

DTSVVDT

NCYC IS THE CYCLE NO,

NcYcv@

COLAMU IS t/(2/3*(2*MLJ+LAM))

COLAMUul.5/(LAM+MU+Mu+ENlO)

NILNG IS THE NO, OF TIMES A PARTICLE HAS BEEN STORED FOR USE IN
MAKING TIME-DEPENDENT PARTICLE PLOT8

NILNGaO

IuNF MuST BE AT LEAST 1

IuNFsMAXO(IUNFci)

JUNF MUST BE AT LEAST 2

JlJNF=14Ax0(Ju~r#2)
JuNF028JUNFIZ

IF JcEN IS ZERO, 8ET IT TO JBAR/2

IF(JCEN,EQ,O) JCENSJBAR/2

GO GENERATE THE PARTICLES

CALL PRTGFN

GO GENERATE THE MESH

CALL MSHMKR

GO SET THE PLOT QUANTITIES

CALL FILMCo

******************$*************** ******************* *************

LOCATE WHICH CELL EACH PARTICLE IS IN IF THERE ARE ANY pARTICLES
*********************** ******************* &***********************

IF(NPT.LE,O) GO TO 21~

ASSUMING THAT THE Ml!814 :S 87XLL RECTANGULAR$$TORE THE X AND Y
VALUES IN XTAB ANO YTABO MAKE SURE THE ARRAYS ARE LARGE
ENOUGH,

.
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ZI13
244
2U5
.246
,247
248
249
250
251
252
253
254
ass
256
257
258
2s9
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
.278
279
280
281
28?
283
284
285
286
287
288
289
290
291
292
29!4
294
295
296
297
298
i?99

c
IF(JP20GT,ITABYP) CALL uNClpE(4,5HYAsET? 2it~lHyTAB ARRAY overflowed

1)
IF(IP1,GT,ITABXP) CALL UNCI.E(4,5HYASET, 21,21HXTAB ARRAY OVERFLOWED

1)

Ien
110
120

c
c
c

c
lsn

c
c
c

140

150

160

i70

180

190

200
c
c
c

c
c
c
c

CALL SIAKI
DO 12@ J@2,JP2
YTAP.(J)uY(IJI
IF(J.GT.2) GO TO 110
00 iOn Isl~Ipl
XTAB(I)?X(IJ)
IJuIJ+NQ
CALL LOOP
CONTINUE

Initialize THE LcM ADORESS AND THE PARTICLE COUNT

IECPX1
NPPTsO

BRING IN A BUFFER-FULL OF PARTICLE DATA

LPB IS SET IN PARTGEN

CALL ECRD(AASC, kl.CPl+IECp-10LPB~ IOUM)
KPs1
CONTINUE

LOCATE THE I AND J oF THE CELL coNT~INING THE PARTICLE IN QUESTION

DO 150 J=2*Jp2
IF(VTAEi(J) .GT,ypAR(Kp)) Go To 170
CONTINUE
DO 160 IPXg6t1F0~6
WRITE(IPX0270) VTAB(JP2) ~YPAR(Kp)~Kp
CALL UNCLE(l,SHYASET~23, 23HJ OF PARTICLE NOT FOUNDI
DO 180 IBlrIpl
IF(xTAB(I) .GT,XPAR(W’)) Go TO ?00
CONTINUE
DO 190 IPXI=6,1FD16
WRITE(IPX,280) XTAB(IPl) IxpAR(Kp)tKp
CALL uNCLE(1,5HYASET,23,23HI 0$ PARTICLE NoT FouNo)
CONTINUE

INCREMENT THE PARTICLE COUNT

NPPT8NPPT+1

I AND J OF CELL FOUND, CoDE IT ANo sToRE IN ITABo FIR8T ‘AKE suRE
THAT STORAGE WILL NOT BE OVIIRFLOWED,

IF(NPPT,GT,ITABP) CALL UNCLE(UtSHYASET~21??lHITAB ARRAY OVERFLOWED
1)
17AB(NPPT)m(J-2)*IPl+Iml

.b
c SEE IF ALL PARTICLES HAVE BEEN PROCESSED
c .

.,
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.

.

300 IF(NPPT,GE,NPT) GO TO ?10
3fll c
302 c No, SEE IF Tt4e 6UFFER NEEDS TO BE RELOAOED.
303 c
30b KPWKP03
30S IF(KP,LT,LPB3 GO TO 140
306 c
3m7 c YES, INCREMENT THE LCM POINT AND REFILL THE BUFFER
308 c
309 IECPPIECP+LPB
510 GO TO 130
311 210 CONTINUE
312 c
313 c ********************$****k****************************************
Jlu c CALCULATE THE CELL-CENTERED VOLUMES (RECIPRoCALSl tMASSEStAND
31s TOTAL ENERGIES FOR ALL CELLS
316 : ● ***************************** ********************* ***************
317 c
318 CALL START
319 DO 230 J=2tJpl
320 DO 220 Is1,IEIAR
321 IPJsIJ+NQ
322 IPJPFIJP+NQ
323 X1=X(IPJ)
324 YiEY(IPJ)
325 RIaR(IPJ)
3.26 XZ8X(IPJP)
327 ‘f~sY(IPJP)
328 R2FR(IPJP)
329 X3CX(IJP)
330 Y3mY[IJP)
331 R3rR(IJP)
332 XUSX(IJ)
333 YUEY(IJ)
334 RusR(IJ)
335 RvoL(IJ)B8,/((Rl+R2’+R3+R4) *( (X)=X3) *(Y2-Y4)W(Y1-Y3) *(X2-X4)))
336 M(IJ)aRO(IJ)/RVOL(IJ)
33T GRROR(IJ)?t3,
338 GRROR(IPJ)=O,
339 GRROR(IPJP)GO,
340 GRROR(IJP)=O,
~lli GRR02(IJ)a0,
342 GRROZ(IPJP)fiO,
343 GRROZ(IJP)80,
344 GRROZ(IpJ)mO,
34s E(IJ)sSIE( IJ)+.125*(U(IPJ) ●*2+U(IPJP) **2+U(IJP)**2+U( IJ)**2+v(IPJ)
306 I **~+v(IPJPI**2+v( IJP)**2+V (IJ)**2)
3U7 IJsIPJ
348 220 IJP=IPJP
549 CALL LOOP
350 230 CONTINUE
351 CALL DONE
352 c
3s3 c *****&************* ****************** ********************* ********
354 c COMPUTE THE VERTEX MAsSPS,EXCEPT FOR BOUNDARY VERTICES~THE vERtEx
3s5 c MASS 1s JusT j/4 OF THE 14AssEs OF ALL THE CELLS HAVING THE
356 c VERTEX AS A CORNER,
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357
358
359
360
361
362
363
364
365
366
367
368
369
378
371
372
373
37U
375
376
377
378
379
380
381
38?
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
u610

c ***************************&****************w*********************
c

CALL STARTD
Do .250 JJ02,JP2
JvJPO.JJ
DO 240 IIzIcIP1
I*IP2.11
IMJ81J=NQ
IMJMF~JM-P4Q
%X8(3.O
IF(I.NE, IP1.AND,J,NE,2) Xx4M(IJM)
IF(I.NE,IP1,ANDOJ,NE,JP2) XX?XX+M(IJ)
IF(I,NE, 1,AN0,J,NE,JP2) XXSXX+H(IMJ)
IF(IONE, 1,AND,J,NE,2) XX=XX+M(IMJM)
RM(IJ)R4,/XX
IJ=IMJ

2u0 IJM=INJ14
CALL LOOPO

250 CONTINUE
RETURN

c
i?60 FORMAT(1H ,3X4HANC=rlPElI?,5/lH tlx6HA0FAC=, E12,51
270 FORMAT (1H,12HYTAB,YPAR, KP, 2E20P7~1101
280 FORUAT( 1U012HXTAB,X PAR,KP, Zl12%,7Pl10)
290 FORMAT(1H ,2uHTHERE wILL BE TURBULENCE/iX7HQLEVEL*,lPEli?,5/3X

1 5HTUQI~~E12,5/3XSHTUSIc~ Eli?,5/4XUHNCQa,15/5x3HTQ=? E12,5/lH 17HTST
1 E12,511H ,7HwMAXEF=~E12,5/lH ,7HRMINEF8,E12,5)

3GitI FORMAT(15H NO TURBULENCE)
310 FORMAT(1H ,3X,4HISTE,14)
320 FoRMAT(8A10)
330 Ft)RMAT(3X,5HIBARGIU/3X,5HJi3ARM14/3X8 5HJUNF=14/3Xp5HJUNF=14/3X,

1 5HJCEN=14/5X?3HDR=lpE12,5/5XI 3HDZSE12,S/4X~UHCYL=E12, S/8H GRDVELX
2 E12;5/SXp3HA0=E12,S/4XV4HA0HnE12,51SX~ 3HB0=E12.5/4X,4HKxIP13)

340 FoRMAT(5X,3HMUSlPE12,5/UXt 4HLAMsE12,5/SX,3HOMDE12,5/4X~ 4HEPS=E12,5
1 15x,3HGR=E12.S/SXD3HGZPE 12,5)

350 FORMAT(1H ,7HFREZxR=#lpE12.5/lH ~7HFREZYTmgE12,S/lH ?7HFREZY0StE12
1 ,5/lH tlX6HZORIGSlE12,5/lH ~4X3HYBS,E12,5/lH ,lX6HRE2YflBtE12,5/
2 lH ,7HRE2R0N=,F 12.511H ,7HREZSIE=,E12e5)

360 FORMAT(4X~ 4HG2PEE12.5)
37D FORMAT(IH ,5X2HTE,lPE12,5/lH ,4X3HDT=,E12,S/lH ,lX6HNCLST~416/lH ~

1 lX6HTwFIN~/E12,5/tH ,lx6HPAPER=t11/lH 12X5HFILM=,11)
380 FORHAT(12H DTO(l-10)=4(lPElU,5)/(12X, 4E14,5))
390 FORMAT(12H 0TOC(lW10)*4(lPE14,5)/(12x1 4E14,5))

END

SUBROUTINE YDUMP
: c
3 c ROUTINE TO DO A YAQUI OUMP
4 c
5 c WRITTEN BY J,L,NORTON,LASI. T=3,1975
6 c
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.

.

●

✚

1; ●

11 ●

1.2 *
13
~u
!5
16
17
18
19
2@ ●

*
::
23
i?u c
i!s
26
27
28
29
30
31
3?
33
34
3s
36
37
3B
39
&a
41
42
43 c
44
45
46 ●

U7 *
08
49
!$0
51
52
53
54
55
56

;:
59
60
61 *
62 *
6S

wwwww BEGIN cOMDECK PARAM w-w,-
COMMON/PCOM/NSCPl,ITABP~ JTABXP, ITAOYPIIPFBINPlt Np2~NLCpl,NLCP2p

I NLCP3, NLCP4,1FLMSZ
. . . . . END cOMDEcK PARAM 9W.-.
--.-w BEGIN COMDECK YSTORE ,Www,
v--~. BEGIN COMDFCK YAQDIM *--*D
DIMENsION X( !),XPAR[ i),R(l),YPAR(l) ,Y(l), MPAR(i),U( l),UGCl),DELSM(

\ l~~v(i)ovGtl)oROtl)CgIZ(t )tMP(l) JRMp(i)#RCsQ(l)tE( l),kTJL(i),RVoL
2 tl),M(l) ~RMtl),VP( l)Cptl)#pL( l)tUp(l )#UTXL( l)tUL(l)CCQ( l)tvTIL(ll
3 ,VL(l),ROL( l), AV)19V(i),AVYSV( l),DLSRO1( l),DLSROQ( i),CApG4M( I),TUQ
u (l)c8SG(l)/TUS(l)tGRROR( l)tGRROZ( ll?GRROP( l)~TUQ’fEC( l)sMTIL(i)s
5 CONC(l) OCTEMP(lltANcu(i )cANCV( i)tGRsVtl)tGZ$Vt i) tx13K(l)cx2QK(l)~
6 Y\3K(\),Y24K( 1),XR13K(t)1 xR24K(t )cDKLsM(i)t AREA(11

-ewww END cOMDECK YAQOIM .--W*
----- BEGIN COflOECK YAQSC ● wvw,
LOGICAL RESTRt,FILM,PAPER, TUR9
RFAL LAM,MU
COMMON/Y$Cl/AASC(NSCpl)
COMMON/YSC$/AASCt9600)
COMMON/YSC2/AA(l),ANC,A@t AOFAC, A@M~BflPCOLAMU~CYL, OR,DT~DTC,DtFAC*

1 DTO(lO), 0TOC(!01,DTo2t Or08, DTP09?DTv,DZt EM10tEpStFIpxL# FIpxRt
~ FIPYB,FIPYT,FIxL,FIXR,FIYB, FIYT~FREZXR/GR?GROvEL/GZ~ GZptI/IBARc
3 IDTO, IJ, IJM,IJPSIMl, IPXLt IPXR, IpYBt1pVTCIPlCIp2t 1sc12,1sc311Tvc
u IUNF; IXLl IXRt IYf3,1YTtJ8 JBAR
COMMONIYSC21JCEN, JP1,JPZP JPu,JuNF,JuNP02g KxI*LAM~ l.pB~MU,~AME(B)~

1 NcYc, NLC, NPS,NPT,NQ,NQI, NQIB, NQ12, NSC,NUMIT~ZORIG~ Ohf,OMCYLtpXCONV
z ,PxL,PXR,PYB,PYCONV,PYT~ RDT~REZRONOREZSIIIoREZYO~RIBAR~RIBJB~
3 FREZYT,FREZY13, ROMFR,T,THIRD, NCLST,TOUT,TWFIN
COMMON/YSC2/TUQI,TUSI,NCQ~ TNEG?TNEGSV?TUSVpTURB?PTOPt PRITEtpBOTMC

1 ILNGt N1LNGtTp3c TUpOTtTDQSAVtTK~TIc TU9ENGtEPlcSAVlJ9LEVELl TQC ISTt
2 VV,XCoNV~XL,XReYBvYCONvt YTtPTPoLDvDTSVgDTLAsT~FxYBoO IYBOOYCNVLDO
3 XCNVLD,FIxRo,FIXLot IxROt IX&Ot ISVwtJsVwtQMNtQMxO~flAxO JNMoT2#TLIMt
U ROMFXRPROMFYT,ROMFY9~JDUMP@TUTHRD, TE,DTR,TMASS,DTVSAVIOTCSAV# IOTV
5 ,JDTV, IOTC,JDTC,CIRC~ TI$~POTEPUMOMPVMONO TMAX?TGMxc ITMtJTM?ITGtJTG
b ,TMASSV,WMAXEF,RMINfiF,TSTRTO
COM~ON/YSC21ZZ
coMMoN/Ysc4/ITAe(sTAOP)
COMMON/YSC4/ITA6(1000)
COMMON/YSC5/RESTRT,FILM,pAPER~ IPDcIFD
wow-m END COMOECK YAQSC ,w~mm
--*w9 BEGIN COMDECK YAOEQ --~*-
EoUIVALENCE(AASC( l)tX,XPAR) ,(AASC(2),RovpAR)/(AASc( 3),ycMpAR)t(

1 AASC(4),Ul t(AASC(5)tV)c(AASC (6) 1R0)t(AASC(?110EL$MtRCSQr MP), (AASC
1 (8)/EcETILtAREAoXR13K)c
2 tAASC(151,SIEI, tAASC(16)t PMOIDKLSMIRMp) O(AA9C(9
3 )~RvOL) C(AASC( 10)8VtRMtVp) s(AASC( llJtpcpL, Eptup)r(AAsc c12)1uTILt
4 UL,PMX,PU), (AASC(13)IVTILJ VL8PMYCPV), (AASCC14)JQICQ8 RoL)#(AAsc(17
5 ),CAPGAM,U6)~ (AA$C(18),TUQ) ,(AASC( 19),SIG?t(AASC(201 ~TUS)~(AASC(
6 21),GRROR)~ (AASC(22)tGRROZ) 1(AASC(23)I OL9ROI,Y13K) p(AA9C(24)tGZ9V
7 )~(AASC(25) ~DLSROQIVG) ?(AASC(26) oGRSV)~(AASC(27) 8GRRopCTLJQvEC#
8 Y24K)~(AASC(28) ?MTIL)~(AASC (29)~CONC)I(AASCf30)#clEMp/ xR24K)I(
9 AASCt3!) lANCU), (AASt(32) cANCv)l(AASt( 33)OAvxSvJxi’5K) t[AAsc(34)s
1 AVYSV,X24K]
REAL M,MP,MPARtMTIL
● --s- END cl)MOEcK YAQE(J -ww*q
.ww.m ENO COMDECK YSTORE row-mm
INTEGER AA

.

.
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64 DATA TP/0,/
65
66 : PRJNT TIMING FIGURE
67 c
68 CALL SECOND(TP)
69 WRITE(59~70) TP~T~NCYC
7P
71 : PRINT THE TIME AND CYCLE BEING DUMPED
72 c
75 Do 10 IPxs6,1Fo#6
74 10 wRITE(IPX,90] T,NCYC
75 CALL OPENIT(8,1)
76 c
77 c BACKSPACE OVER THE TRAILER RCcORD WRITTEN BY THE LAST DUMP
78 c
79 BACKsPACE 8
80 c
81 WRITE OUT THE SCM COMMON
82 ;
83 JNSC8LOCF(ZZ)WLOCF(AA)+1

CALL sCBllFF(AA, JNSC,8,1,1~IERRORl
;: IF(IERROR,EQ,B) GO TO 30”
86 20 CALL uNCLE(41SHYDUMP?19,19HSCBUFF’ OUTPUT ERROR)
67 c
88 c 1/0 SUCCESSFULLY COMPLETED
89 c
90 30 CONTINUE
91 c
92 c WRITE OUT THE ARRAYS FROM LCM
93 c
911 CALL LCBUFF(D, NLC,8,1,1,1ERROR)
9’5 c
96 c CHECK FOR ERRORS IN LcBuFF
97 c
98 IF(IERROR,EQ,O) Go To 50

c
1:: c LCBUFF ERROR, KILL THE RUN,
101 c
102’ 4~ CALL UNCLE(4, 5HYouMP, 190!9HLcBuFF ouTPUT ERRORj
103 c
iou c NO ERRORS, CONTINUE
105 c
106 50 CONTINUE
107 c
108 SEE IF THERE ARE ANY PARTICLES
109 :
110 IF(NPT,LE,O) GO TO 60
111
112 : YES, WRITE OUT THE PARTICLE ARRAYS FROM LC#l,
11!! c
114 CALL ‘LCBUFFINLCPl, NPS?8g101~IERRoR)
115 IF(IERROR,NE.0) GO TO AJO
116 c
117 c WRITE OUT THE ITAB ARRAY FROM SCM
118 c
119 CALL SCBUFF{ ITAB, ITABP,8, 1,1,1ERROR]
12% IF(ICRROR,NE,O) GO TO 20

.

.
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1?!1 c
122 c SEE IF THERE IS ANY TIME-DEPENDENT PARTICLE DATA
123 c
124 IF(NILNG,~E,O) GO TO 60
12s c
126 c YES, wRITE IT OUT FROM LCM,
127 c
128 CALL LCfWFF(NLCPl+NLCP2, ?*NPl*NILNG~ Otl,leIERRORl
129 IF(IERROR,NE,O) GO TO UO
130 60 CONTINUE
131 c
132 c TERMINATE THE fJlJF4P WITH A SPECIAL TRAILER RECORD
13s c
1’34 IJuNKm666
135 CALL SCi3UFF(1JUNK,l,8~l,l/lERROR)
136 IF(IERROR,NE,O) GO TO 20
137 CALL SECOND(TP)
138 c
I39 c PRINT TIMING FIGURE
140 c
141 WRITE(59?80) 1P
142 RETURN
!Us c
144 70 FORMAT(1H ~20HBEGIN YDUMP AT CP = ~F10,4, 1H,P5X15HPROBLEM TINE u ,
145 1 lpl!12,5, 1H,c!$X8HCYCLE = ~15)
146 80 FORMAT(1H 118HEND YDUMP AT CP = gFl@,4)
!47 90 FORMAT(1H ,15HTAPE DUMP AT Ts, lPEli?,508H, CYCLEU~ 15)
1U8 END

3
4 :
5 c
6 c
7 c
8 ●

9

i: ●

12 ●

13 ●

14
15

;:
1s
19
2B
?1 *
22 *

SUBROUTINE YEDIT

ROIJTINE TO PRINT FULL LISTING OF YAQUI MESH QUANTITIES

ORIGINALLY WRITTEN BY A,A,AMSOEN~LASL T-3
MODIFIEO AND ODcuMENTED BY J,L,NoRTON,LAsL 7-311974

--.-w BEGIN COMDEcK PARAM w.--w
CONMON/PCOM/NScPl,ITAf3P, ITABxP, ITABYP,IPFB,NPl~ NP2PNLCP18NLCP2,

1 NLCP3, NLCP4,1FLMSZ
--..w END COMoEcK PARAM ---w-
● --w. BEGIN COMOEcK YSTORE -99..
-=--- BEGIN CCIMDECK YAQDIM “w-m-
f)IMENsIoN X(l), XPAR(l),R(l),yPAR( i), Yfl),MPAR( l),U(l),UGt l),DELSM(

1 l),V(l), VG(l)?RO(l),SIE (l) tMP(l)tRMP( l)sRCSQ(l)tE(l ),ETIL(l),RVOL
2 (l), M(l),RM( l)lVP(lI,P(l l,PL(l)~UP(l)/UTIL(l)~uL( l)tCQ(l)?vTIL(i)
3 ~VL[l),ROL( l),AVXSV(i),AVYSV (l), OLSROI( l),DLSROQC1), CAPGAM(l),TuQ
u (11, sIG(l), TUS(l)cGRROR (l) ?GRROZ( l)?GRROP(l)# TUQVEC(l)t MTIL(l)~
5 CONCC1) JCTEMPC1)?ANCU(l )fANCV( l)tGRSV(l)SGZSv( l) cxi3K(l)tx2QK(i)p
6 Y13K(1), Y24K(1),xR13K(!)1 XR2UKCl),0KLSt4( l),AREA(l )
.-WWO END COnDECK YAQDIM 9..*-
---w- BEGIN COMDECK YAQSC W*VOW
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23
24
25
26
27
28
29

:!
32
33
34
35
3b
37
38
39
40
41
U2
U3
44
45
46
47
48

::
51
52
53
!54
55
56
57
58
59
60
61
62
63
64
65
66
67
b8
69
70
71
72
73
74
75
76
77
78
79

c

c

●

h

*
*

c
c
c
c

c
c
c

LOGICAL RESTRT,FILM,pApER~ TIJRB
l?~AL LbM,Mu
COMMONIYSC1/AASCtN8Cpl)
COMMON/Y$Cl/AA$Ct96@10)
COMMONlYSC214A( l)$ANCeA0g A0FAC4A0MfB00COLAMUpCYLt OR~DTeOTC~DTFACv

1 DTO(lOI .DTOC(lO) .OTO2?DTO8, 07P08?DTVlDZ,EM10#EP9/FIPXL? PIPXR?
2 FIPYBcFIPYTcFIXLtFIXR8FIYBr FIYT~?REZxRjGR~GRDvEL~Gzo GzpcItIBARI
3 IDTO, IJDIJMt IJPOIMlrIPXLt IPXRsIPYB,!PyT/IPlr1p2019c2~ 19c311Tv?
d IuNF, IxL, IxR, IYB,IYTjJoJBAR
COMHONiYSC21JCENOJpl~Jp?!~ JP4~JUNF#JuNF02? KX19LAMCLpB1 Mu#NAMECBl~

\ NCYC,NLC, NPS, NPT,NQ,NQI,NQIB, NQ12, NSC~NUM1Tp20ff1G80M?oMCyL#pxCoNv
z ,PXL,PXR,PYB,PYCONV,PYT,ROT, REZRON~REZSIE,REZY@OR!BAR# RIBJBt
3 FREZYTFFREZYBOROMFR# T~THIRDO NCLST#ToUTcTWFIN.
COMMON/ySC2/TUQI,TUSI,NCQ, TNCG,TNEGSV,TUSVJTURB?pTOp~ PRITEtpBoTMJ

1 ILNGc NILNG~TP3~ TUpOT~TDQ9AV~ TK~TI~TUQENGrEpl~SAVlsQLEvELI TQtISTc
2 VVe XCONVtKL# xR~Y8#YCONv# YT,PTPOLDnDT9vnDTLASTI FIyBfJe IyBotycNvLDt
3 xCNVLD,FIXRO,FIXLO, IXRO?IXLOt ISVWcJSVW~QMN?QMXt WNAX?JNM# T2cTLIM?
u ROMFXR~ROMFYT,ROMFYEgJDUMP~ TWTHRD?TE,OTR, TMAS80DTV8AV1 DTC!lAVrIDTV
5 lJDTV~IDTCP JDTC,CIRCI TISCPOTEFUMOM~ VMOM,TflAXCTGMX41TM~JTMI ITG, JTG
6 ,TVASSV,WMAXEF,RMINEF, TSTRTD
coMMoN/Y9c2/zz -
COMMON/YSC4/ITAO(ITA8P)
COMMONlYSC4/ITAB(1000)
COMMONIYSCS/RESTRTPFILM,pAPERV IPD?IFD
WW-WW ENO cOMDEcK YAQSC mwvmw
w~w-w OEGIN COMDECK YAQEQ w--w-
EQUIVALENCE(AASC (l)SXfXPAR] ltAASC(2) tR~YPAR)O(AASc(3) tY~MpAR)~(

1 AASCt4),U), (AASCt5)tV)?(AASC (b),Ro) ctAASC(?) cDELsMcRcsQ# Mp)#(AASC
1 (8),E?ETIL; AREA,XR13K)?
2 (AASCt15) sSIE)g(AASC( lb)~PM0, DKLSMeRMP)OCAASC(9
3 ),RVOL) r(AASC( l@)oM#R~#vpl ItAA8C( lll#ptPL8EP~UPl# fAASc( i2)cUTIL#
u UL, PMX~PU) ~tAASC(13)~VTIL~ VLtPMYIPV) ~(AASC(14)?Q~CQ~ ROL)1(AASC(17
5 )cCAPGAM,UG) t(AASC(18)CTUQl ,(AASCt 19)t SIG)c(AASC(20)~ TUS)~(AASCt
6 21),GRROR) o(AASC(2.2)1GRROZ) c(AASC(23)~DLSROIlY13K)/ (AASC(24)?GZSV
7 )~(AASC(25), DLSROQ,VG)~(AA8C (2b),GRSV)/(AASC(27)/GRROPt TUQVEC~
8 YL!UK)~(AASC(28) oVTIL)~(AASC(29) lCONC)S tAASC(30) #cTEf4P~XR24K) 1(
9 AASc(3i],ANCU), (AASct3?) 1ANCV)~(AASc(3311AVxsv# x13K)p(AAsc~34)#
1 AVVSV,X24K)
REAL M,MP,MPAR,MTIL
..qq- END COMOECK YAQEQ v-w-w
-w--w EN() cOMOECK YSTORE Wwwo=
EOUIVALENCE(TEST, ITE8T)
DATA Tp/f3,/
DATA INDEF/t7770000@00f100777777B/
CALL SECOND(TP)
WRITE(591120) TP

ALLOW bfl ~INES PER PAGE OF DATA. SET THE COUNT TO FORCE A
TOP.OFWPAGE HEADING FIRST THING

LINESF?99
******************************************************************
TEMPORARY PATCH FoR Outputting VORTICITY
******************************** ●*****h***************************
IF(,NOT,TURB) CALL GI!!TOMG
CALL START
DO lf10 J=ltJP2
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88
81
82
8S
84
85
86
8?
88
89
90
91
92
93
94
95
96
9?
98
99

100
101
102
l@3
104
105
lnb
107
108
109
110
111
112
113
114
115
116
117
118
i19
120
121
i22
123
124
125
126
127
128
129
130
131
13t2
133
1s4
1s5
136

c
c
c

c
c
c

c
c
c

10

20
30

40

50

c
c
c

60

70

00

DO 90 Is1,IP1

SEE IF b HEADER NEEDS TO BE PRINTED

IF(LINESF,LT.6B) GO TO 30

YESO R~SE’T THE LINE COUNT,

LINESFsO

PRINT THE HEbDER

Do 20 IPX=IPOIIFD,6
WRlTEtIPXci40) JNMjNAMEtTtNCYC
IF(TURB) GO TO 10
wRITEcIpx,15@)
GO 10 2B
CONTINUE
WRITE(IPX~ 16@)
CONTINUE
CONTINUE
IPJMEIJM+NQ
IPJ:IJ+NQ
Do@,
PRMvB,
PRVSO,
IF(TUR9) GO TO 60
TESTSRM(IJM)
IF(ITE9T.EQ, INOEF) GO TO 40
IF(TEST,NE,O,) PRM=l,/TEST
coNTINUE
TESTQRVOL(IJM)
IF(ITEST.EQ, INOEF) GO TO 50
IF(TEST,NE.0,) PRV_l,/TEST
CONTINUE
D=CONC(IJM)
***********************************R*******&********ti*************
TEMPoRARY PATcH FoR OUTPUTTING VORTICITY
*************************e************************#***************
PRMsCQ(IJM)
GO TO ?0
PRVaTUS(IJM)
DsCONC(XJM)
PRMmTUQ(IJM)
CONTINUE
DO 80 IPXRIPD:IFD,6
WRITE(IpX,170) I,J, X( IJM)$Y(IJM)CU(IJM) cV(IJM) rSIE(IJM)tRo(IJM) c

1 pRV,O.PRMaPIIJP)
::::::aLINESF+l

90 IJM=IPJM
CALL LOOP

100 CONTINUE
If(,NOT,PILM) GO TO 110
FIY8mFIYB0
IYBmIY13D
YCDNVBYCNVLD

●

✎
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137
138
139
140
141
142
lUS
144
145
146
147 c
148
149
lsfl
1s1
1s2
15s
1s4
155
156

XCONVUXCNVLD
F:XR8FIXR0
FIXL=FIXLO
IXR?IXRO
IxLsIxLO
CALL ADV(l)

110 CONTINUE
CALL Second
wRITE(S9c 130) TP
RETuRN

120 FORMAT(1H ~2@H8E~IN YEDIT AT CP = 1F1O,4)
130 FORMAT(1H c181+END YEDIT AT CP = 8F1O,U)
140 FORMAT( lHl, A10,8A10,3X2HT~, 1PE12,5, 1X6HCYCLE=,15)
150 FORMAT(1H ~2XlHI, 3XlHJ~6xlHX, 10XlHYC 10xlHU~10xlHvV9x3HsIE~ 8x3HRHo~

1 8X3HVol.,9xlHC,9X3HVTC, 8XlHP)
160 FORMAT(1H ,2X1HI, 3X1HJ,6X1HX, 1OX1HY1 19X1HU, 10XIHV, 9X3HSIE,8X3HRHO1

1 8xUHScAL,9XlHC,9XlHQ, 10XlHP)
170 FORMAT( lX, f3,1H,13?10ClXI 1PE1O;3)I

END

SUBROUTINE YEXIT(IABORT)
i c
3 YAOUI ERROR RECOVERY ROUTINE

:
: WRITTEN BY J,L,N0RTONCLA9L T*3,:975
b :
7 CALL EXIT
8 END

1 SUBROUTINE YFLUX

ROuTINE To FLUX MASS,MOMENTUM,AND ENERGY IF THE GRID VELoCITy IS
NOT EQUAL TO THE FLUID VELOCITY

ORIGINALLY WRITTEN BY A,AOAMSDEN AND HANS RUPPEL,LA!3L T-3
MOOIFIED BY J,L,NORTONILASL T-3,1975

● ---- BEGIN COMDECK YSTORE ,Vwww
----- BEGIN CO14DECK YAQDIM ● wwwm
OIMEN!jION X( l),XPAR( llcR(l)OYPAR(l ]8Y(l)tMPAR( l)tUfl)tuG(l IcDEL8M(

i l)tV(l),VG(l)tRO(l),81E( l)? MP(l)pRMp( l),RC9Q(l)tE(l), ETIL(l)~RVOlw
2 (n, M(lltRM( l),VPtl)pP(l),PL( l)tUP(l),UTIL(l)jUL(l) rCQ(l )rvTIL(ll
s ,VL(l),ROL( l), A~X8V(l),AVYSV( l) ~DL8ROI( l) CDLSROQ(l)ICAPGAM( l)~TUQ
4 (l),SIG( l)tTUS(l)tGRROR( l)cGRROZC l)rGRROP(l) ~TUQVEC( lltMTIL(llt

.

.

.

.
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.

16

:: *
*

;:
21
22 c
23
24
25

%
28
2~
30
31
32
33
34
35
36
37
38
39
40
41 c
42
43
U4 *
45 *
IJb
UT
48
U9
50

:;
53

;:
56
57
58
59 *
60 *
61 ●

62
63
64 *
6S ●

66
67
68
69
70 *
71
72

5 CONC(l) CCTEMP(l)tANCU(lJ tANCV(l )tGRSV(l)tGZSv(l) rxi3K(l)tx~4Ktl)r
6 Y13Kti),Y24K( l),xR13KCl)C XR20Kt$) CDkL8Mtl)?AREA(i)
-.,.. END coMDEcK YAQDI?I ● ww9-
mm~ww SEGIN COMDECK YAQSC mwmm9
LOGICAL RESTRT,FILM,pApEROTURB
REAL I.AM,MU
coMMoN/YscllAAsccN8cPl)
COMMON/Y8Cl/AASCC9600)
COMMON/YSC2/AA(l),ANCpAO~ A0VAC~A0M8B0~ CQLAMU?CYL# DR?DTtDTCJDTFACt

1 OTO(l@) ~OTOC(ln) SOTo20Dfo8t OfPOSrDTv~oZttMl@/tpS~FIpxLC FIpxRt
2 FIPYBtFIPYT?FIXLpFIXRtFIYBtFIYTCFREZxROGR/GRovEL~GztG?Pt ItIeARt
3 IDTOt IJt IJMrIJpOIMltIpXLt IpXR1lPYB1lpyT1lPlt !p2CIsC2~ 19c3t17vt
4 IUNFOIXlrt IXRtIYBrIYT~Jt JBAR

COMMUNIYSCZ1JCEN,JPI,JP26 JP4, JUNF, JUNF02,KXX~LAMPLPB~ MU,NAME(B)?
1 NCYC,NLC, NPS,NPT,NQ,NQI, NQIB,NQIi?? NSCcNUMITtZoRIG? OMIOMCYLIPxCONV
2 ,PXL,PXR~PYB,PYCONV~PYT? RDT?REZRONPREZSIE,REZYO# RIBARtRIBJB,
3 FREZYT,FREzYR,ROMFR, T,THIRD, NCLST,TOUT,TWFIN
COMMON/YSCZ/TUQI,TUSI,NCQ? TNEGs TNEGSV,TUSV,TURO,PTOPc PRITEopBOTWI

1 IlaNG~NILNG? TP3cTUPOT1TDQSAV? TK/TI~TUQENGOEPllSAVIOQLEVEL~ TQtIST~
2 VvOXCONVOxLpXR?YBCYCONV~ YTsPTPOLDrOTSVcOTLAST~FIyBo~ IYeo~YcNVLDC
3 XCNVLDCFIxRO~FIXLO~ IXROt IXLO, ISVw~JSvw~QMNcQMx, NMAx~JNM~T2#TLIM~
u ROHFXR,ROMFVT,ROMFVB~JDUMPpTWTHRD~TEp 0TR~TMASSgDTVSAV~DTC9AV0 IDTV
5 ,JOTV, IDTC, JDTC,CIRCc TIScPOTE, UMOM~VMOM8 TMAx, TGMx~ITN~JTMc ITGoJTG
6 ,TMASSV,WMAXEF,RMINEF,TSTRTD
COHt4DNlYSC21zZ
COHMON/YScU/ITAB(ITABP)
COMMON/YSC4/ITAfj(100B)
COMMON/YSC9/RESYRT.VILM,PAPER, IPD,IFD
----- ENo cOMOEcK YAQsC -----
----= BEGIN COMOEcK YAQEQ .-e,a
EQUIVALENCE(AASC( l),X,XPAR) I(AASC(2) ~RtYPAR)1(AASC( 3)?Y~MpAR)t(

1 AASC(4) 0U)c(AASC(5) ~v)p(AASC t6),RO],(AASC(7)/DELsM,RCSQt MP)c(AASC
1 (8),E#ETIL, AREA,xR13K),
2 [AASCti5) OSIE)ntAASC( lb)ePM0# DKLSM,RMP), (AASC(9
3 )~RVOLl c(AASC( lO)tMtRMOvp) ,(AASC( ll)tpFPLo EpOuplt CAASC (12)~uTILt
4 uL?PMxtPu) ?cAAsc(13)#vTIL# vL?PMY#Pv) c(AAsc( 14)#Q#cQ#RoLJ F(AASC(17
5 l~CbPGAMVUG) ~(AASC(18)eTUQ) ,(AASC( 19) rSIG), (AASC(20) ,TUS)~(AASCC
6 I?l)oGRRoR) r(AASCf221?GRROZ) ~(AASC(23) tDLSROI~Y13K)~ (AASC(24)?GZSV
7 )r(AASC(25) SOLSROQ~VG)c(AASC (26) jGRSV), (AASC(27)tGRROPl TUQvEC~
8 Y2uKl F(AASC(28) ~MTIL)t(AASC (291 tCONC), (AASC(30)~CTEMP~ XR2uK)S(
9 AASC(31), ANCU), (AASC(32) ,ANCV), (AASc(33),AVX8V, X13K), (AAsc(34),
1 AVY9V,X2UK)
REAL M,MP,MPAR,MTIL
mm.., END COMDECK YAQIIQ m~vw~
D-R.. END COMDECK VSTORE FwP--
mwwq. aEGIN COMOECK PARAH -Wwpw
COMMONIPCOMINSCP1, ITABP, ITABxP, ITABYP? IPFB,NPl,NP2~ NLCPl~NLCP2,

1 N~cP3, NLcPu, I?Lr%3z
w.q.w END C(IMDECK PARAM w-*.w
WWW-S WEGIN COMDECK ASTORE “9*WW
COMMON/A9TC/AT(100)1FT(lOn)
l)rMEN!jION lxl(t), IYl(l), IX~(;),IY2( l),XCO( l),YCO(l),CON(l)
EfJUIVALENCE(AT, IXl)t (AT(2) 0!X2)r(AT( 3)rIYl)1 (AT(u) ,IY2), (AT(51t%C0

1 ), [AT(9), YCO), (FT,CON)
----- END COMDECK ASTORE w--w-
DTC=l,E30
CALL START

.
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73
74
7s
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

lna
101
102
103
104
105
1Q6
lf17
108
109
110
111
112
113
114
115
116
t17
118
119
120
121
12Z
125
124
125
126
127
128
129

DO !363 Jmz,JPl
DO 40 181,1BAR
IMJmIJ-NQ
IPJuIJ+NQ
IPJP=IJP+NQ
x1?x(IPJ)
YIBY(IPJ)
RIsR(IPJ)
X2WX(IPJP)
Y2sY(IPJP)
R2=RCIPJP)
X3?X(IJP)
Y3?Y(IJP)
RJ?R(IJP)
x4sxCIJ)
Y4aY(XJ)
RQsR(IJ)
UL18UL(!PJ)
VLISVL(IPJ)
UL2*ULCIPJP)
VL2qVL(IPJP)
UL3XUL(IJP)
vL3mvL(IJP)
UL48UL(IJ)
VL4=VL(IJ)
UDl=UG( IPJ1-0,5*(ULl+UCIpJ) )
VD1=VG(IPJ)-O,S*(VL1+V( IPJ) )
UD2=UG( IPJP)=0P9*tUL2+U( IPJP))
VD20VG( IPJP)90.5*(VL2+V( IPJP) )
UD3sUQ( IJP)-0,5*(UL3+U( IJp) )
VD3SVG( IJP)-0,5*(VL3+V( IJP))
UDU=UG( IJ)-0,5*(UL4+U(IJ))
VD4=VG( IJ)c0,5*(VLU+V(IJ) )
x12axlwx2
X23aX2-X3
X348X3-X4
X418X4=X1
Y21nY2-Yi
Y32zY3-Y2
Y43=Y4WY3
YluvYl=Yll
V319Y3-Y1
R12?R\+R2
R23pR2+R3
R34aR3+R4
R41cR4tRl
U12SUL1+UL2
U23=ULZ+UL3
u34auL3+uL4
U41=UL4+UL1
vi2cvLl+vL2
V23SVL2+VL3
V348VL3+VL4
VlllFVLll+VLl
D:,25*RVOL(IJ)*(R12* (U12*Y21+V12*X 12)+R2S*(U23*Y.31?+V23*X23) +R34*(

1 U34*YU3tV34*X3U)+R41*(U41*y14+VUl*xul ))
VOLR:VOLTSVOLC=l./RVoL( IJ)

●

✎
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13fl
131
!32
1s3
134
135
136
137
138
139
140
141
142
143
144
145
lUb
147
148
1U9
150
151
151?
153
ls~
15s
1S6
157
158
159
160
161
162
16s
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
18S
186

IF(I,NE,18AR) VOLRa.1,/RVOL(IPJ)
IF(J,NE,JP1) VOLT=l,/RVOL(IJP)
IF(IiEQ,\) GO TO 60
FL?wFR
ALswAR

10 IF(J.EQ02) GO TO 70
FBrJ=FT(I)
ABswAT(I)

20 FR=DT08*R12*( (U01+U02)*Y2$+ (v01+V021*X121
AR#AOM*SIGN(l.,FR)+B0*4.*FR/(VOLR+VOLC)
FT(I)=DT013*i2ji( (LJ02+UD31 *Y3>+(VD2+VD3) *X23)
AT(I)oA@M*81~N( l;,FT(I) )+B0*U,*FT( 11/(VOLT+Vol.C)
XXSAMAX1(ABS(FB),ABS(FR)l ABS(FT( I))rABS(FL))
DTC:AMINl(DTC,l)YPOSfA8PAC/ (XX*RVOL(!J)+DTPOS*ABS(D)+EM1O) )
IF(DTCSAV.NE,OTC) IOTC=I
IF(OTC8AV;NE,0TC) JOTCSJ
DTCSAV8DTC
MP([J)=MTIL( IJ)*vOLC+FR* ((l,wAR)*ROL( IJ)+(l,+AR) *ROL(IPJ))+FT(I)*(

1 (l,=AT( I) )*ROL(IJ)+(l,+AT (I) )*ROL(IJP) )+FL*((l,-AL)*ROL( IJ)+(l,+
2 AL)*ROL.( IMJ))+FB*( (l,WAB)*ROLC IJ)+(l,+AB)*I?OL( IJM))
ROErIRO( IJ)*ETIL(IJ)
81E(IJ)IIl,/MP(IJJ*(ROE*VOLC+FR*( (1,-AR)*ROE+(l,+AR)*RO(IpJ) ●ETIL(

1 IpJ))+FTt I)*((l.=A7(I)) *ROE+(l,+AT( I))*RO(IJP) *ETIL(IJP) )+FL*((l,
2 9AL)*R0E+( i,+ALI*R0(IMJ)*ETIL( IMJ))+F8*t (t,-A8)*Ro6+ct ,+A6)*Ro(
3 IJM)*ETIL(IJfl)))
IFC,NOT,TURB) GO TO 30
RfIQ=RO( IJ)*TUta(IJ)
TuOVEC(IJ)Qj,/MP(IJ)O(ROQ*VOLC+FR*( (l,=AR)*ROQ+( l,+AR)*RO(IPJ) *TUQ

1 (SpJ))+FTfI)*( tl,=ATCS))*~OQ+( lD+AT(I) )*RO(IJP)*TUQ(IJP) )+FL*[(l,
t? sAL)*ROO+( l,+AL)*RO( IMJ)*TUQ( IMJ))+F6*( (1.-AB)*ROQ+(1 ,+AB)*RO(IJM
3 )*TUQ(IJM)))

3g CONTINUE
ROQ=CONC(IJ)
CTEMP(IJ)qVOLC*ROQ+FR*(( l,=AR)*ROQ+( l,+AR)*CONC( IPJl)+FTCI)*((l,-

1 AT(I) )*ROQ+( l;+AT(I)I*CONC( IJP))+FL*( (l,-AL)*ROCI+( i,+AL)*CONC (IMJ
2 ))+FB*( (l,=AB)*ROQ+( l,+AB)*CONc (IJM))
CT!!MP( IJ)sCTl?MP( IJ)*RVOL( IJ)
RvOL(IJ)S8,/(CRl+R2tR3+RU) ●((X\-X3)*(Y2-YU)-(Yi-Y3) *(X2*X4)))
lJsIPJ
IJPaIPJP

40 IJMaIJM+NQ
cALL LOOP

S0 CONTINUE
CALL DONE
GO TO 80

60 FL~DT08*R34*[ (UD3+U04)*Y03+ (v03+VOU)*X3U]
ALmAOM*SIGN( l,, FL)+BO*z,*FL*RVOL( IJ)
GO TO 10

70 FBDDT08*R41*( tUDU+UDl)*YlU+ tvou+vDl)*xfIl)
ABSAOM*SIGN( l,,FB)+B0*2,*FB*RVOL (IJ)
GO TO 20

80 CALL 8TART
DO 110 Ju2,JPI
oO 100 I=lcIBAR
RO(IJ)m14P( IJ)*RVOL(IJ)
CONCCIJ)SCTEMP(IJ)
IF(J,EQ,2) RO(IJM)QROL(IJMI

.

.
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187
108
189
190
191
192
193
194
195
196
197
198
199
200
.201
.2Fiz
203
t?au
2(35
206
2t47
208
209
210
2ti
212
213
214
215
.?16
217
?18
219
21?fl
221
222
223
Z24
2.25
226
t?27
228
229
230
231
252
233
234
235
236
237
238
239
2u0
241
242
243

lF(,NOT,TURBI GO TO 90
TuQ(!J)sTUQVECtIJ)
IF(TUQ(IJ),LT,O,) TNEGaTNEG+TUQ(IJ)*RO(IJ)/RvOL( IJ)
IF(TUQ(IJ),LT,O,) TUQ(IJ)=O,

90 CONTINUE
IF(J.EQ,JP1) RO(IJP)=ROL(IJp)
IF(I,EQ,IBAR) RO(IJ+NQ)SROL(IJ*NQ)
I.JMsIJM+NQ
IJP=IJP+NQ

lnO IJ?IJ+NQ
CALL LOOP

110 CONTINUE
CALL DONE
CALL STARTD
Do 130 JJ82,JP2
JvJP4-JJ
DO 120 XI=l?IP1
181P2mII
IMJsIJ-NQ
IMJMsIJM-NQ
XXmOF
IF(I.NE, IP1,AND,JPNE,2) XXmMPIIJMl
IF(I.NE, IP1,AND,J,NE,JP2) XXXXX+MP(IJ)
IF(I,NE, l,AND,J,NE.Jp2) XX8XX+MP(IMJ)
IF(I,NE, l,ANO,J,NE.2) XX=XX+MP(IMJM)
RHP(IJ]mU,/XX
IJsIMJ

120 IJM?IMJM
CALL LOOPO

130 CONTINUE
CALL START
00 1$(4 Jw2,JPi!
DO 14@ I=l,IP1
XXFRMP(IJ)/RM(IJ)
UP(IJ]WXX*UL(IJ)
VP(IJ)aXX*VL(lJ)

lUEI IJsIJ+NQ
CALL LOOP

lS@ CONTINUE
cALL DONE
CALL START
DO 2b@ Jn2#JPl
DO 250 I?l,IBAR
IPJ?IJ+NQ
IPJPsIJP+NQ
X18X(IPJ)
YIPY(IPJ)
R18R(IPJ)
ULl@UL(IPJ)
UGISUG(IPJ)
VL1*VL(IPJ)
VG1=VG(IPJ)
Xt2EX(JPJP)
Y2mY(IPJP)
R2aR(IPJP)
UL2mUL(IPJPJ
UG2UUG(IPJP)
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?Ala
245
246
?47
248
249
.250
251
252
253
25U
255
.?56
257
258
259
260
i?61
26?
26S
264
265
266
267
268
269
270
27$
272
273
.2?U
275
276
277
2?8
279
280
281
282
28s
?94
285
.286
287
288
289
~Q@
291
29.2
293
294
.295
296
297
298
.299
3!?0

160
178
180
190

zlaa

21fl

228

230

240

VLd~VLIIPJP]
VG2UVG(IPJP)
X3?X(IJP)
Y3aY(IJP)
R3?I?(IJPI
UL3=ULCIJP)
UGSWUG(IJP)
VI.3XVL(IJP)
VG38VG(IJP)
X4SXCIJ)
YufJY(IJ)
R4$R(IJ)
ULfl*UL(IJ)
UG4=UG(IJ)
VLuaVL(IJ)
VGUaVG(IJ)
XXsDT08*R01.tIJ)
UL13aW,5*(UL\+UL3+U(IpJ)*UC IJp)l
VL13=0,5*(VLl+VL3+V( IpJ)+v( IJP))
ULi?Ua0,5*(UL2+ULfI+U( IPJP) +U(IJ))
VL2Ua0,5*(VL2+VLU+V(IPJP)+V( IJ))
F13*XX*(R1+R3]*( (IJG1+UG3WUL13) *(Y39Y1) +(VG1+VG3-VL13)* (X19X3))
F24eXXh(R2+R4)*( (UG2+UGU-UL24)* (Y2-YU)+(VG2+VG4-VL24)*[XU-x2) )
FMIBF.2U*RMP(IPJ)
FM2aF13*RMP(IPJP)
FM3*FI?4*RMP(!JP)
FMAlaF13*RMP[IJ)
xcll,25*(xl+x2+x3+xu)
YCUh25*(Yl+Y2+Y3+YU)
UCa,25*(UL13+UL24)
VC8,2!3*CVL13+VL2U)
UGCS.Z5*(UG1+UG2+UG3+UGU)
VGC=.2S*(VG1+VG2+VG3+VG4)
UGCUC:UGC-UC
VGCVcCVGC-VC
hulJGCUC*(Y3-Yi)+VGCVC* (X1-X3)
B=UGCUC*(Y4-Y2)+VGCVC*(X2-X4)
IF(A) 16m,i80,170
IF(B) .?30,220,220
IF(B) 210,200,200
IF(B) 210s190,?00
waH=0,5
GO TO 240
!481,
WS((Y3=YC)*UGCuC+CXCOX3) ●VGCVC)/((Y3wY2)*UGCUC+(X2-X3) *VGCVC)
GO TO 2Um
Wol,
Hs((ycoyl)tiuGcuc+(XIOXc) *VGCVC)/((y2-Yl)*lJGCUC+ (x1=x21*vGCVC)
GO TO 2U0
Wztl,
H8((YC*Y4)*UGCUC+ (XU-XC) ●vGcvc)/((Y3-Y41*uGcuc+(xAJ-x3)*vGcvc)
GO TO 240
HcO,
W:((YC=YU)*UGCUC+(XUCXC)*VGCVC) /((Yl=YU)*UGCUC+(XU-Xl) *VGCVC)
OMW=l.9W
OMHCt;wH
UB:W*H*UL2+OMW*H*UL3+14*O14H*UL l+OMW*0MH*uL4
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301
302
303
3@u
3D5
3t?6
307
308
309
310
311
312
313
31U
315
316
317
318
319
320
321
322
323

VBPW*H*VL2+OMW*H*VL3+W*OMH*VL1+OMW*OHH*VL4
ALTEPA0+B0*(AB8(Fi3)+ABS(F24) )*RVOL(IJ)/ROL(IJ)
XXo(l,-ALTE)*uc+ALTE*UB
UP(IPJ)nUP( IPJ)=FMl*XX
UP(IJp)=UP(IJP)+Fy$*XX
UP(IPJP)*UP( IPJP)-FM2*XX
UP(IJ)=UP( IJ)+FMU*XX
XXZ(l,-ALTE)*VC+ALTE*VR
VP(IPJ)OVP( IPJ)=F!41*xx
VP(IJP)9VP( IJPI+FM3*XX
VP(IPJP) SVP(IPJP)SFM2*XX
VP(IJ]~VP( IJ)+FMU*XX
IJsIPJ

25FI IJPnIPJP
CALL LOOP

260 CONTINUE
CALL DONE

c
GO SET THE BOUNDARY CONDITIONS

:
CALL 6C(3)
RETURN
ENO

1
i?
3
4
5
6
7
8
9

10
11
12
13
14
15
16

;:
19
20
21
2k?
23
24
25

:!

c
c
c
c
c
*

*
*
*

*
●

c

SUBROUTINE YINIT

ROUTINE TO INITIALIZE THE CODE

WRITTEN BY J,L,NORTONtLAS~ T-S,197U

-=*w- BEGIN COMDECK pARAu -----
COMMONlpCOM/NSCPl~lTABP~ ITABXpe ITA8YPp IPFB~Npl~NP2~ NLCPlpNLCp2~

1 NLCP3, NLCPU,IFLMSZ
----- ENO COHDECK PARAH -----
----- BEGIN COMDECK YSTORE w**9-
----- BEGIN COMDECK YAQDIM wvve-
DIM~NsIf)N X(l), xpAR(l),R( l),yPAR(l) ,Y(l), MPAR($), U(l),UG(l), OELSM(

1 l),V(l),vGt l)OROtl)CsIE(l) oMp(llzRMp(l)tRCaQ(ll#E(l) t~TIL(tlPRvoL
i! (l),M(l)JRN(l)/VPtlltp(l) IpL(lltUP( l)tUTIL(l)rUL(ll ~CQ(l)tVTIL(l)
3 ,VL(l),ROL( 1) 8AVXSV(1),AVY3V( l) ~OLSROI tl)tDLSRoQt l16cApGAH( 1107UQ
u (l),SIG( l)tTUS(l)6GRROR( lltGRROZ( i) rGRROp[l)6TUQvEC( l)6MTILtl)~
5 CONC(l) tCTEMp(l)t ANcU(llt ANCV(l) 6GRsv(l) tGZSv(i)rx13K( 116X2UK(1)6
6 Y13K(l) cV2UK(i)~XR13K(l) tXR2UKC l16DKLSM(l),AREA( 1)
----- END COMOECK YAQDIM mw..-
----- BEGIN COMOECK YAQSC .9-W*
LOGICAL RE8TRT, FILM,PAPER6TURB
REAL LAM,Mu
COMUONIYSCIIAASC(NSCP1)
COMMON/YSCl/AASC(9600)
COMMON/YSC2/AA(l)6ANCvAn* ABFAC#A0M~B0,COLAMU6cYL# ORtOTtDTc,DTFAC#

1 OTfIC1O) ~DTOC(lO),OTOi?t DT08C DTPOStOTV6 DZcEMl@~Eps6FIpxL# FIpxR#

,

.

.

.

I
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;:
30
31
32
33
34
35
36
37
38
39
40
Ui
42
43 c
U/l
45
Ub ●

47 ●

U8
U9

;:
52
53
54
5s
’36
57
58
59
60
61 *
62 ●

63
64
65
66
67
68
b9 c
70 c
71 c
72
73 c
74 c
75 c

;!
78
79
80 c
81 c
ei! c
8s c
aa

.? FIPY8~FIPYT~FIXL~FIxRC FIYB~ FIYTIFREZXR, GR,GRDVEL,GZ? GZP,1118AR,
3 IDTO, IJ, IJM,IJP,IMl~IPXLJ IPXRl IPYi3t IPYTclPlt IP?~1SC2t IsC3JITVC
u IUNF, IXL, IXR,IYB\IYT,J, JBAR
COMMON/Y3C21JCEN,JPi,JP2, JP4j JuNF~JUNFO?,KXl~L4N$ LPB*MUPNARE(8)~

I NCVC, NLc,NPS, NPT,NQ?NQI, N(JIB,NQ12, NSC,NUMIT,ZORIGI OM,OMCYLIPXCONV
2 ,PXL,PXR,PYB,PYCONVtPYTO RDT,$iEZRON,REZ81E,REzY(4~ RIBAR,R:13JB0
3 FREZYT, FREZYB,ROMF!?tt?7H!R0, NC1.9T~TQUT,TUFIN
CoMMON/ysc2/TuQI,TugI,NcQ, TNEG, TNEGsV,TUsv, TURB,PTOP,PR!TE, PBOTM,

1 ILNGPNILNG, TP3CTUPOTtTOQSAV~ TKs TI?TUQENG~EplPSAVll QLEVEL~ TQ81ST1
2 VV, XCONV, xLpXR,YB#YCoNV# YT,PTPOLDO DTSV~OTLAST, FIyBoF IyBo~yCNVLot
3 XCNVLO~FIXRO,FIXLO~ IXROc IXLOIISVw~JSVMPOMNtQMX, wMAX,JNM,T2,TLIM~
u ROMFXR,ROMFYT,ROMFY8,JDUMP, TWTHRD,TE, DTR,TMASSIOTVSAVI DTCSAV,IOTV
S ,JDTVOIDTC,JDTC,CIRC~TIS/POTE,UMOMI vMOM, TMAX, TGMXIITM?JTM~ITG, JTG
b ,TMASSV,WMAXFF,RMINEF, TSTRTD
COMMONlYSC2/ZZ
COMMON/Y$CU/ITAB(ITABp]
COMMON/YSC411TAB(100@)
coMMoN/Ysc5/REgTRTtFII.M,PAPER~ TPD,IFD
----- END COMDECK YAQSC -9-w-
=---= 8EGIN COMDFCK YAQEQ =www-
EQUIVALENCE(AASC( l),X,XPAR) p(AA!3C(211R/YPAR)~(AASC(3) ,Y,MpAR), (

1 AAsC(U),U), (AASC(5),V), (AASC (6),RO), (AASC(7], DELSM,RCSQ, MP), (AASC
1 C8), E,ETIL,AREA, XR13K),
I? (AASC(i5) cSIE)t(AASC( 16)JPM0, OKLSMcRMP), (AASC(9
3 )tRVoL), (AASC[lO)~M,RMCvpl ,(AASC( ll)tp,PLC Ep,Up), (AASc (121tUTILt
u uL,PMx,PLl), (AAsc(\31,vTILo vL,PMY#Pvl J(AAsc(141#Q# cQ#RoL)#(AAsc(17
5 ),CApGAMIUG), (AASC(i8),7UQ) ,(AASC( 19) cSIG),tAA8Ct20) ,TUS), (AASC(
6 21 ), GRROR), CAASC(22)~GRRoZ) c[AASC(23) tDLSROI~Y13K) ?(AASC (24),GZSV
7 )t(AASC(25) ~DLSROQlVG)l (AASC(d6) CGRSV),(4A8C(27) tGRROP,TUQVEC,
8 Y24K)?(AASC(28),MTIL) CCAASC(29) ,CONC)~(AA$C(301 SCTEMP?XR?4K) 1(
9 AASC(31) IANCU), (AASC(32) lANCV), (AASC(33]~AVXSV~ X13K), (AASC(34),
1 AVYSV,X24K)
REAL M,MP,MPAR,MTIL
-m--w END COMOECK YAQEQ ww.mw
,-,,. END COMDECK YSTORE W**ma
coMMoN/FTABc/FTAf3(2)
DIMENSION START(3,5)
DATA (START(II),IInl,15)/15*0/
OATA II,IDUM/0,0/
DATA IEVLAGtO/
DATA RESTRT,PAPER,FI1.MOWRAPUP/, TRUE,/,FALSE,c.TRlJE,Z20,/

GET THE CP TIME AT JOB START

CALL SECOND(T2)

MAKE sURE ENOUGH LCM IS AVAILABLE

INEEDsNLCPl+NLcP~+NLCP3+IFLMSZ+NLCP4+l
CALL GETLCM(ILSIZC)
IF(INEED.G7, 1L81ZEI CALL uNcLEc415HYINITC 27~

t 27HNOT ENOUGH LCM IS AVAILABLEI

NO Is THE No, oF DIsTINcT LcM ARRAy8 ALLOCATED, ARRAYS CAN BE
ADDED OR DELETED AS LONG AS NQ IS CHANGED CONSISTENTLY,

267



85 c
86 c
87 c
88
89
90
91
92
93
94
95 :
96 c
97 c
98 c

c
1:; c
iBl c
102 c
103 c
10u
105 :
106 c
107
108 c
109 c
110 c
111
112
113 c
114 c
115 c
116
!17
118
119
12CI
121
12i? :
123 c
124
125 c
126
127 ;
128
129
130 ;
131 c
132
133 c
134 c
135 c
136
137 c
158 c
139 c
jlJO
141 c

READ THE JOB PARAMETERS, FIRST SET UP FOR NAMELIST INPUT,

ASSIGN 30 TO IERQT
CALL. TABDEF(START,5HSTART,S, IERRT)
CALL TA8SET(START,bHRESTRTSRESTRT~ IEFLAG#O,OsOtO)
CALL TA8SET(START, UHFILM,FILM, IEFLAG,O?O,O,Ol
CALL 7A13sET($TART,5HPAPER,PAPER, IEFLAG,O,O,O,@)
CALL TABSET(START, 6HWRAPUP,WRAPUP, IEFLAG,O,t!~OoOl

DO THE ACTUAL READ

RE5TRT - IF ;TRUE,,THE CODE WILL BE REsTARTED FROM A
DUMP TAPE COEFAULT)

● IF .FALSE,,THE PROBLEM WILL BE GENERATED FROM INPUT
DATA TO FOLLOW

PAPER ● IF :TRuE,,ouTpuT WILL OCCUR ON PAPER (DEFAULT?FALSEI
FILM * IF .TRUE,,OUTPUT WILL OCCUR ON FILM (DEFAULTFTRUE)
(IF PAPER AND FILM ARE BOTH FALSE,FILM IS SET TO ,TRUE,)
wRAPUP - NO, OF CP sECONOS TO ALLOW FOR PROBLEM TERMINATION

AFTER THE LAST CYCLE (DEFAULTS20,)

CALL NAMLST(START,5, 1EPLAG)

CHECK FOR ERRORs

IF(IEFLAG,NE;O) CALL UNCLE(U,5HYINIT,23, 23HERROR IN START NAMELIST
1)

NO ERRORS, SET THE OUTPUT DO LOOP INOICES,

IP086
IFD812
IF(,NOT,PAPER,ANDO,NOT,FILMI FILM=.TRUE,
IF(,NOT,PAPER) IPDc12
IF(,NOTOFILFII IFD86

SET UP THE CONSTANT i/3

TH%RDBl,/3,

SET UP THE CON8TANT 21S

TWTHRD82,*THIRD

GET THE JOS IO

CALL GETJOBCJNM)

GET THE JOB TIME LIMIT

CALL GETJTL(TLIM)

GIVE A LITTLE TIME FOR WRAPUP

TLIM=TLI!I-WRAPUP
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IUz
\l13
lf14
1 us
146
147
1U8
109
150
151
152
153
154
155
156
157
158
199
160

c
c
c

c
c
c

20

30

IF FILM IS TRUE,SET UP OUTPUT FROM NAMELSST ROUTJNES TO GO TO
FILN AND PAPER BOTH

IF(FILM) CALL NAMPRT(2,FfAB)

SET LCM TO INDEFINITE

IaO
ILtiSTmNLCPl+NLCP2+NLCPSDl
CONTINUE
CALL ECWRC17770@~!d000B00777777f3, I1l$IDUM)
IF(I.ECJ,ILA$T) GO TO 20
IFI+i
GO TO 10
CONTINUE
RETURN
CONTINUE
CALL UNCLE(U/5HYINIT135,35H8TART NAMELIST INITIA~IZATION ERROR)
END

c
c
c
c
c
*
*

*
●

c

SUBROUTINE YINPUT

RoUTINE TO READ VAQUI INPUT VARIABLES

WRITTEN BY J,L;NORTONtLASL T-301975

--w*- BEG$N COMOECK Y9TORE -*W*,
.-.-o 13EGIN COMDECK YAODIM --*--
DIMENSION X[i), XPAR(l),R( l),YPAR(l) ,Y(l), tiPAR(l ),U(l),UG(l), DELSM(

1 l),V(l) pVG(il,ROCl)~SIE( l),MPti) tRMP(l)?RCSQ(i), E(l) ~ETIL(l)pRVOlw
i! (l),M(l),RM(l)/Vp(l)op(l )#pL(l) #UPtt)CUTIL(l)tuL( 1)/CQ(l)/vTIL(ll
3 ~VL(l),ROL( l), AVXSV(l)tAVYSV( 1)~01.SROI(l)/DLSROQ(l)tCApGAM( l)OTUQ
4 (l),SIGC t)oTU6(l),GRROR( l)sGRROZ( l) tGRROp(llSTUQvEc( llsMTIL(l)t
5 CONC(l) cCTEMP(l), ANCLl(l) ~AhCV(ll rGPSVCl)OGZSV(l) tX13K(l)~X2UK(l)~
6 Y13K(l),Y24K( l),XR\3K(l) ,XR24K( 1),DKLSM(1),AREA( 1)
-w--w END COMOECK YAQDIM ● -.0,
----- BEGIN COMOECK YAQSC . ..*”

LOGICAL RESTRT,F ILM,PAPER,TURB
REAL LAM,Mu
COflMON/YSCIIAASC(NSCPl)
COMMONIYSC1/AASC(9400)
COMMON/YSC2/AA(l),ANC,Amt AOFAC, At3MfB0tCOLAMUICYLt CIR~DTcDTC:DTFAcc

1 OTO(lO), DTOC(~@),DT02,DT08, OTPOS,DTV, DZ,EMIO, EPSIFIPXL, FIPXR,
2 FIPYB,F IPYT,FIXL,FIXR,F IYB,FXYT,FRtZXR,GR,GRDVELt GZ,GZP,I,I13AR,
3 IDTO~IJ,IJM,IJp,IM1/IPXL/ IpXRSIpYBc 1PYT,171t1p2~ 19C2,19c3t ITv~
4 IUNF, IXL, TXR,IYB, IYT,J, JBAR
C9MMON/YSC2/JCEN,JPl~JP2, JPU, JUNF,JUNF02,KXIpl.AM~ LPB?MU,NAME(8)P

I NCYCINLC~NPS,NPT, NQONQI,NQIB? M012, NSC, NUMIT, ZORIG,0M,0MC~L, PXCONV
2 ,PXL,PXR,PyB,PycoNV,pYT,RDT, REzRON,REZSIE,REzYB,RIBAR, RIBJ13,
3 FREZYT,FREZYB,ROMF’R, T,THSRD, NCLSTpTOUT,TnFIN
COMMON/YSC2/7UQI~TUSItNCQ? TNEG~TNEGSV# TUSvt TURO,PTOptpRITE\ P80TMc

*
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32
33
Su

::
57
S8
39 c
40
41
42 *
43 *
Uu
U5
06
UT
U8
49
50
51
52
53

;:
56
57 *
58 *
59
60
61
62 c
63 c
64 c
65
66
67
68
69
78
71
72
73
74
75
76

;:
79
80
81
81?
83
84
85
86
87
88

1 ILNG~NILNG1’7p3?TUPOT# TDQ8AV1 TKrTIJTUQENGoEPlgSAVl~QLEVELp TOtIfITI
2 VVOXCONV,XLO XRvYB~YCOtWOVTePTPOLDp DTSV~DTLASTrFIYBOI IYBO~YCNVLO~
3 XCNVLDC FIXRO?FIXL0,1XR08 tXLOOISVW8J8VWcQMN~QMX? MMAX~JNM~T2~TLIM,
4 ROHFXR,ROMFYT,ROMFVB~ JDUMP, TWTHRO~TE, DTR, T14ASS~DTVSAV# DTCSAV,IDTV
5 ,JOTV810TC, JDTC,CIRC,TIS~POTEsUMOMP VMOMITMAX~ TGMX~ITMtJTM~ITG~ JTG
b ,TMASSV,NMAXEF,RMINEF, TSTRTD
COHHONIYSC21ZZ
COMMON/YSCU/ITAB(ITABP)
COMMON/YSC4/ITAB[1000)
COMMON/YSC51RESTRT,FILM,PAPl!Rp IPO,IFD
u-w-9 END cOMOECK YAQSc =wm9-
-WWWW BEGIN COMDECK YAQEQ .9*W-
EQUIVALENCE(AASCf l),X,XPAR) ,(AASC[2) oRcYPAR)c(AA8CC3) cY~MPAR)~(

1 AAsC(U),U), (AASC(5),V), (AASC(6) ,RO], (AASC(7),DELSM,RcSQ, MP),(AASC
1 (8),E,ETIL/AREA,xR13K)/
2 (AASc(15), SIE), (AASC(lb),PM0, DKLSM,RMp), (AASC(9
3 l~RVOL), (AASC(iO),McRMOVP) c(AASC( ll)CpIpL~Cp?Up) ~(AAsC ti2)tuTIL/
4 UL,PMX,PU), CAASC(13),VTIL, vL,PMYIPv), (AAsc(14)#QccQ# RoL)#(AAsc(17
5 )JCAPGAWIUG) 1(AASC(18),TUQ) ,(AA$C( i9)#SIG)l(AASC(20) ,TUS), (AASC(
b 2i)1GRROR), (AASC(22),GRROZ) ~(AASC(231 ~OLSROI~Y13K) ~(AASc(24)OGZSv
7 )#(AAsC(25) ~OLSROQt VG)t(AASC(26) lGRSV)c (AASC(27) #GRROp~TUfJvEC~
8 Y24K), (AASC(28),MTIL) ~(AASC (29) ~CONC)J (AASC(3011CTEMP? XR2UK)1(
9 AASC(31) ~ANCU), (AASCt321 ,ANCV], (AASC(33),AVXSV#X 13K), (AASC(34),
1 AVYSV,X2UK)
REAL M,MP,t4PAR,MTIL
.---* END COMDECK YAQEQ -m-ma
WW-*W ENO COVDECK YSTORE -----
DIMENSION C4RDN(3,U9)
DATA (CARON(II),II?ll147)/147*0/
DATA IEFLAL?/O\

SET UP THE NAkIELIST INPUT TABLE

ASSIGN UO TO IERRT
CALL TABDEF(CARDN,5HCARONC 49,1ERRT)
CALL TABSEt(CARDN, 2Ht4U~MU,IEFLAG~ OVOfiOpO)
CALL TABSET(CARDN,3HLAM8 LAMt IEFLAGPO~OVO#O)
CALL TABSET(CARDN, 2HOM,0M11EFLAG~ OlO:fl~O)
CALL TABSET(CARDN03HEpScEPS11EFLAGc O~O~@lO)
CALL TABSET(CARDN,2HGR~ GR,XCFLAGJ 0p080~a)
CALL TABSET(CARDN, 2HGZsG2*1EFLAG, OfiO~O~O)
CALL TABSETCCARDN,6HFREZXR?FREZXR? IEFLAGt0~080t0)
CALL TABSET(CARDN, 2HYB,YBtIEFLA6e 0tt4#npn)
CALL TABSET(CARDN, 5HREZY0,REZY0, IEFLAG,O,O,O,O)
CALL TABSET(CARDN, bHREZRON~REZRONl IEFLAGtOIO~O~Ol
CALL TA~SET(CARDN, 6HREZSIEpREZS1E# IEFLAGPO,tI#O#O)
CALL TABSET(CARON, 3HGZP~GZP~IEFLAG, @,BtO,O)
CALL TABSET(CARDN, lHTIT~IEFLAGC Ol@lO~O)
CALL TA9SET(CARDN,2HDT,0T? 1EFL4G1 @tO,O,O)
CALL TABSET(CARDN,5HNCLST, NCLST, IEFLAG,O,O,O,O)
CALL TABSET(CARDN,5HTWF IN~TWFIN, IEFLAG?O,O,O~O)
CALL TABSET(CARPN? 3HNCQ,NCQIIEFLAGC OtO~O,O)
CALL TABSET(CARON,6HQLEVEL,QLEVEL, IEFLAG,O,O~O,O)
CALL TA13SET (CARDN, 4HTUQI~TUQI, IEFLAG~08@~@~01
CALL TABSET(CARDN, UHTUSICTUSI, IEFLAGcOlO~O?O)
CALL TABSET(CARDN,2HTQ, TQ, IEFLAG1 O,OpO,B)
CALL TABSET(CARDN,3HIST,IST/ XEFLAG,OJO~O~O)

.

.
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89
90
91
9.2
93
94
95
96
97
98
99

I@@
101
102
183
lau
105
lC’16
107
ln8
109
110
111
112
ii3
114
115
116
117
118
11’3
120
121
122
123
124
125
126
127
128
129
13@
131
132
133
134
135
136
137
138
139
140
141
1U2
143
14U
145

10

CALL TABSETtCARDN,AAHIBAR?IBAR/ IEFLAGc13,0,0t0)
CALL TABSET(CARDNf AIHJBbR~JBAR~ IEFLAG?@#O,Oc@)
CALL TAf3SET(cARDN, 4HIUNF,!UNF, IEFLAGc0c(3,fIt0)
CALL TABSETtCARDN, UHJUNF*JUNF* IEFLAG~n~O~O#O)
CALL TA13SET(CARDN, uHJCENcJCENC IEFLAG,O~O,O~Ol
CALL TABSET(CARON12HDRcDR, ~EFLAGt @racO#G)
CALL TAOSET(CARDN, ZHDZ,DZP SEFLAGeO,OpOoGi)
CALL TABSET(CARDN, 3HCVL?CyL~IEFLAG~ @,13~0#0)
cALL TABSET(cARDN, 6HGRDVE~,GRDVEL, IEFLAG,O,O,O,O)
CALL TA0SETCCARDN4 i2HA0,A0,1EFLAG# Or@pOVO)
CALL TABSET(CARDN, 3tiA0MVA@Me IEFLAGt OnOe@,O)
CALL TABSET(CARDN,2H50, B0,1EFLAG? @?O:OcO)
CALL TABSET(CARDN, 3HKx1#Kx1~1EFLAG1 88n80fi8)
CALL TABSET(CARDN, $HANC,ANC# lEFLAG,F5,0,0~@)
CALL TABSET(CARDN,5HA0FAC? A0FAC~ XEFLAG,Oc~,OtO)
CALL TABSET(CARDN,SHDTO,DTO? IFFLAGp lcO,I?,QJ)
CALL TABSET(CARCIN, UHDTfJCpDTOCt IEFLAGFltO~OcO)
CALL TABSE1(CARDN,6HFREZYT,FREZYT, IEFLAG~OIO~n~M)
CbLL TA$SET(CARDN,6HFREZYBPfREZYB0 IEFLAGD@nt3vB,0)
CALL 7ABSET(CARDN, 5HZORIG1ZORIG~ IEFLAGpO~OrO~O)
CALL, TABSET(CARDN, 5HJDUMP~JDUMp, IEFLAO,O,O~O/0)
CALL TABSET(CARON, 4HNAMEPNAME# ItfLAGllPODO,O)
CALL TABSET(CARDN, 6HWMAXEF,wi4AXEF, IEFLAG,O,OCOtO)
CALL T4BSET(CARON, 6HRMINEF?RMINEF? IEFLAGvO,@#@P@l
CALL TABSET(CARON,6HTSTRTD~ TSTRTO~ IEFLAGsO,Ot@sO)
CALL TABSET(ChRDN, 4HIEOFtIEOF, IEFLAGt0c0,c3t0)

READ THE INPUT VARIABLES

CONTINUE
IEOF:O
CALL NAMLSTtCARDN,511E7LAG)

CHECK FOR INPUT ERRORS

IF(IEFLAG,NE,O) CALL UNCLEC~,6HYINPUT826~
t 26HCARDN NAMEI.IsT INpUT ERROR)

c
c NO ERRORS, CHECK FOR F-OF,
c

IF(IEOFoNE,O) GO TO 2@
c
c No. cONTINUE READING,
c

GO TO 1~
20 CONTINUE

c
c CHECK THE VALUES OF THE INPUT PARAMETERS
c

IF(MU,LT.0:) CALL UNCLE(4t6HYINpUT,8~ 8HMU, LTc@,)
IF(LAM,Ll,e,) $AL\ U~C\E(UC 6HYINPUTt9~9HLAM,LT .0,)
IF(OM,~T. l,,OR.0M,GT,2,1 CALL UNCLE (U,6HYINPUT~ 10110HILLEGAL OM)
IF(EPS,LE,I?O) CALL UNCLE(4~6HYINPUT19c9HEPS, LE,O,)
IF(FREZXR,L7.1P) CALL UNCLE(4,6HYINPUTS 12?12HFREZXR,LT ,1,)
lFIFREzYT,LT,lP) CALL UNCLE(4, 6HYINPUTt l?812HFREzYT,LT, 1.)
IF(FREZYBOLTOIF) CALL UNCLE(4,6HYINPUT~ li?l12HFREZYB,LT, 1,)
IF(REZRON,LE,O,) CALL UNCLE(U,6HYINPUTg 12s12tiREZR0N,LE.00 )
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146
147
148
149
150
151
1s2
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
17t
172
173
174
17!3

IFtREZSIE,LE.0.) CALL UNCLE(fJ~6HYINPUTt 12c12HRE ZSIE,LE,O,)
IF(OToLE.@.l CALL UNCLEC4~bHYINPUT~ 8r8HDT,LE,0, )
DO 30 11=2,10
IF(f)TOC( II),EQF@., AND,DTO( II)ofiQ,O,) GO TO 30
IF(DTOC( II),LE.DTOC(II~l )) CALL UNCLE(ut6HYINpUT~ 22~

I 22HDTOC fWST BE MONOTONIC)
IF(DTU(II).LE,~;) CALL UNCLE(4,6HY!NPUTr20, 20HILLEGAL VALUE OF 010

301C:NTINUE
IF(I13AR,LE,0) CALL uNCLE(4c 6HYINPuT09,9HIBARoLE, 0)
IF(JBAR,LE,O) CALL UNCLE(4~bHYINPUT~9,9HJBAR,LE,0)
IF(DR,LE,O,) CALL UNCLE(4~6HYINPUT~8~ 8HDRsLE,00 )
IF(DZ,LE.O.), CAL~ UNCLE(4~6HYINPUTp 818tiDZ, LE,O.)
IF(CYL.NE, l,,AND.CYL.NE,O, ) CALL UNCLE(Ut 6HYINpUTt20c

1 i!OHI1.LEGAL VALUE OF CYL)
IF(GRDVEL,NF.O. ,AND,GRDVEL. NE,l ,,AND,GRDVEL,NE,2C) CALL UNCLE(O,

1 6HYINPUT,23,23HXLLEGAL VALUE OF GRDVEL)
IF(AO,LT,Op,OR/AO,GT,l,) CALL UNCLE(U, 6HYINPUT,10110HA@ ILLEGAL)
IF(f30,LT,L7. .OR.BO,GT,2,) CALL UNCLE(U, 6HYINPUT,10,10HB0 ILLEGAL)
IF(AOM.LT,O, ,OR,AOM,GToi, ) CALL UNCLE(4t6HYINPUTt lllllHA0M ILLEGAL

1)
IF(KXI,LTO (~l);OR,KXI,GT, 1) CALL UNCLE(U, bHYINpUT~llc

1 llHKxI ILLEGAL)
IF(ANC,LE,O,) CALL UNCLE(U,6HYINPUTc 9~9HANC,LE,0, I
lF(AOFAC.L?,O, .OR,AOFAC, GT.1,) CALL UNCLE(4~6HYINPUT~ t3~

lR;;;:;FAC ILLEGAL)

40 CONTINUE
CALL UNCLE(4,6HYINPUT, 35?35HCARON NAMELIST INITIALIZATION FRROR)
ENO

; c
3 c
4 c
5 c
6 c

*
; *
9

10
11
12
13
14
15
16 *
17 #
18

!: c

SUBROUTINE YPH1

ROUTINE TO DO THE EXPLICIT LAGRANGIAN HYDRO (PHAS& 1)

ORIGINALLY WRITTEN BY A,A,AM$D~N,LAS1. T-3
MODIFIFO AND DOCUMENTED BY J,L,NORTON,LASL T~311975
-s=w- BEGIN COMDECK YSTORE .W.wm
--.-- BEGIN COMDECK YAQDIM maw-m
OIMENSION X( l), XPAR(l),R( l),YPAR(l ),Y(l), MPAR(l),U(l),UG(l) ,DELSM(

1 l), V(l) ~vG(l)SRo( l)SSIE(ll ~Mp(l)cRMP(l),RCSQ(l)/E(l) ,ETIL(l)IRVOL
2 fl), H(l),RM( ll,VP(l)CP(l)rPL( i)~UP(l )tUTIL( l)~UL(l)tCQ( l)IVTIL(l)
3 ~VL(l),ROL[ l), AVXSV(l)~AvYSV( l) cDLSROI(l) ~DLSROQ(l)~CAPGAM( l)cTUQ
u (llcSIG( l)lTUS(l)~GRROR (l) cGRROZ( llCGRROP(l)~ TUCIVEC( l)tMTIL(l)l
5 CONC(l) OCT’EMP(! ),ANCU(l)t ANCV(!)/GRSV(llfQZ8V(l?~x13K( ll~X24K(l)1
b Y13K(1) sY2uK(1),xR13K(1) tXR24K( l)CDKLSM(l)cAREA( 1)

----w END COMDEcK YAQOIM ww-w-
--w-- BEGIN COMOECK YAQ8C mawww
LOGICAL RE8TRT,FILM,PAPER~TURB
REAL LAM,MU
COMMONIYSC11AASC(N8CP1)
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21
22
23
24

::
27
28
29
30
31
32
33
3U
35
36

;:
39 c
U@
41
42 *
43 *
44
us
46
47
49
49
513
51
52
53
5U
55
5(J
57 *
58 4
59 *
60
6i
62 ●

63 *
64
45
66
67
68 A
6’7
7@ c
71 c
72 c
73
74
75
76
77

COMMON/YSCllAASC(9600]
COMMON/YSC2/AA(l),4NC,A0, AOFAC, AOMPBBeCOLAMU~CyL, DRfOTpDTCpDTFAC~

1 DTO(lO) 10TOC(lO) tOT0210T08? DTPOS~DTV~DZ#EM10~Ep9~fIpXL, FIpxR;
2 FIPYBt FIPYTcFIxL,FIXRtFIYB~ FIYT?FREZXR/GR,GRDVFL/GZc GZPfI?IllARO
3 IDTO, IJ, IJM~IJp,IMi?IPXL~ IPXR, IPY8JIPYT, IPi?IP2?ISC2, IsC3,1TV,
u IUNF, IXL, IXR~IYII,IYTtJ~ JBAR

COMMON/YSCZ/JCEN,JP18JP2, JPO, JUNF, JUNP020KXI,LAMp LP00MU~NAME(8)~
1 NCYC, NLC,NPS, NpT,NQ,NQI, NQIB, NQ12, N9C,NUMIT,ZORIG, OM,OMCYL,PXCONV
2 ,PXL,PXR,PVB,PYcoNV,PYT,RDT, REzRDN,REZsIE,t?EZYO,RIBAR,R IBJB,
3 FREZYT? FREZYOeROMFR# T~THIRD, NCLST~TOUTcTWTIN

COM~ON/YSC2/TUQI,TUSI,NCQ~ TNEGgTNEGSV, TUSV,TURBIPTOPrPRITEgPBOTM,
1 ILNGc NILNG~7p3~ TUp07,TDQSAV, TKcTI?TuQENG? Epl,SAV!*QLEvEL~ TQ?ISTC
2 VV~XCONVjXLCXRjYOp YCONV~ YTcPTPOLDCDTSVt DTLASTCFIyBOC IYBOIYCNVLD,
3 XCNVLO?PIXRO~FIXLO, IXRO# IXLO, ISVWIJ$VW,QMN,QMX, WMAXo JNMPT2,TLIM,
u ROMFXR,ROMFYT,ROMFY8, JDUMP, TWTHRDt TE,DTR~TMASS$ DTVSAV~DTCSAV?IOTV
5 ,JOTVCIDTC?JDTC,CIRC,TIS, POTE,UMOM,VMOM, TMAX,TOMX, ITM,JTM,ITG,JTG
6 ,TMAS$V,WMAXEF,RMINEFI TSTRTD
COHMON/YSC21ZZ
coMMON/YSCU/ITAB(ITAf3P)
coMMoN/Ygcu/ITAn(10013)
COMMON/YSC5/RESTRT,FILM,PAPER, IPD,IFD
maw~, END COMDECK YAQ8C -mpwe
~-~~- BEGIN COMDECK YAQ~Q W9W*0
EGUIVALENCE(AASC( l),x,XPAR) o(AASC(2) ~R~YPAR)~(AASC(3) ~YcMpAR3c[

1 AASC(4) ~U), (AASC(511V), (AASC (6),RO), (AASC(7), 0ELSM~RCSQ, MP), (AASC
1 (8),E#ETIL, AREA#xR13K),
2 (AAsc(i5) #sIE)f(AAsc(16) OPMO?DKLSMPRNP), (AASC(9
3 )/RVoL)~(AASC(tO)p~ORM,Vp) ?(AASC( ll),p,PL,EP~UP)l( AASC(l?)/UTIL,
4 ULsPMX,pU), (AASC(lS)~VTIL? VL,PMY,PV), (AASC(14),Q,CQ, ROL), (AASC(17
5 ), CApGAM,UG), (AASCC18),TUQl ,(AASC( 19),SIG), (AASC(20) ,TUS), (AASC(
6 21), GRROR)# (A4SC(22),GRROZ) ~CAASC(23) IOLSR010Y13K)~ (AASC(2U)?GZSV
7 )I(AASC(25) 8DLSROQ,VG), (AASC(26) cGRSV), (AASC(27) \GRROp,TUQVEC,
8 Y24K)/(AASC(28),MTIL)?(AASC Ct29), CONC)~(AASC(30),CTEMP, XR24K), (
9 AASC(31) ~ANCU), (AASC(32) ~ANCV)p (AASC(33)~AVXSV, x13K)t(AA3c(34)1
1 AVYSV,X2UK)
REAL M,MP,MPAR,MTIL
-V-VW LNO cOMDEcK YAQEQ R-mm-
.--w- ENO COMDEcK ‘iSTORE -----
~---- BEGIN COMI?ECK PARAM -.WWW
CtIMMON/PCOM/NSCPl, ITABP,I TA13XP,ITABYP, IPFB, NPl, NP2~NLCPltNLCP2,

1 NLcP3#NLcP4#IFLMsz
----- END COMDEcK PARAM vw---
----- BEGIN COflDECK ASTORE -~-w-
COMMON/ASTC/AT(100),FT(l@a)
DTMENSION IX1(l), IY1(l), IX2(1),IY2( l), XCO(l)I YCO(l),CON(l)
EoUIVALENCE(AT, IX1), (AT t2)s IX2), (AT(3),XYl)#(4T (4)11Y2), [AT(5)?XC0

1 ), (AT(9J, VCO), (FTICON)
----- END COMOEcK ASTORE -w---
REAL LAMD,t4u02

APPLY THE NODE cOUPLER TO ALL VERTICES

CALL START
Y1=ANC*RDT
00 ’100 J=2?JP2
DO 90 Is1,IP1
IMJEIJwNQ
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78 IPJqIJ+NQ
79 c
80 c XX IS ZERO IF I IS 1 OR IP1, 1 OTHERWISE
81 c YY IS z&RO IF J IS 2 OR JP21 1 OTHERWISE
82 c
83 XXVI.
84 YYal.
8!S

; Ul~Vl ARE VELOCITIES AT VERTEX (I=l?J) UNLESS 1=1 IN wHICH CASE
% c VERTEX (I,J) IS USED
88 c
89 IF(I.EQ,l) GO TO 10
90 uIwu(IMJ)
91 Vl@4(IMJ)
92 GO TO 20
93 10 XXsO.0
94 U1=U(IJ)
95 vlxV(IJ]
96
97 E U2,V2 ARE VELOCITIES AT VERTEX (I+lcJ) UNLESS IsIP1 IN WHICH CASE
98 c VERTEX (I,J) IS USED

c
1:: 20 IF(I,EQ,IP1) Go TO 30
lt41 U2=U(IPJ)
102 V2XV(IPJ)
103 GO TO 40
lnu 30 U2=U(IJ)
Ins V~av(IJ)
106 xxsfd,O
187 c
!m8 c U3,V3 ARE VELOCITIES AT VERTEX (I?J=l) UNLESS J=2 IN wHICH CASE
109 c VERTEX (I,J) IS USED
110 c
111 ufi IF(J,EQ,2) GO TO sO
112 U3~U(IJM]
lt3 V3ZV(IJM)
114 GO TO 60
115 50 U301J(IJ)
116 V3EV(IJ)
117 YYzn,13
118 c
119 c U4,V4 ARE VELOCITIES AT VERTEX (I~J+l) UNLESS JPJP2 IN WHICH CASE
lza VERTEX (I,J) IS USEO
121 :
122 60 IF(J,EQ,JP2) GO TO 70
123 U4SU(IJP)
124 V4=V(IJP)
125 GO To 00
126 70 YYaO.0
127 U4=U(IJ)
128 v4av(IJ)
129 c
130 c U5,V5 ARE VELOCITIES AT VERTEX (loJ)
131 c
132 80 US=IJ(IJ)
133 V53V(IJ)
13a c

274



.

.

135
136
137
138
139
148
141
142
143
144
145
146
147
148
149
150
151
152
153
lSU
155
156
157
1s8
159
160
161
162
163
164
165
166
167
168
169
170
171
172
175
174
175
176
177
178
\79
180
181
182
183
184
185
186
187
188
189
j9g
191

c

:

c
c
c
c
c
c
c

c
t
c
c
c

:
c
c

c

:
c

c
c
c

c
c
c
c

THE NOOE COUPLER 1S APPLJEO TO THE U (V) VELOCITY IF FLAGU (V)
Is 1.

FLAOU=O,
FLAGVzO.

SET FLAGU AND FLAGVO THE TPCHNIQUE IS TO EXAM!NE THE THREE
VERTICE8 fl-I,J)J(I,J)cAND (1+1)? oR (JrJ-l)~(ItJ)tAND
CIOJ+l). IF THI! VELOCITY OF VERTEX (I,J) IS THE MINJMUM OR
MAXIMuM OF EITHER TRIPLET~THE NODE COUPLER wlLL BE APPLIED,
OTHERWISE, IT WILL NOT BE APPLICD,

IF(u5,EQ.AMAX1 (U1,U21U5), oR.u50EQ. AMINl(Ul#U21U5)) FLAGu=100
IF(V5.E0. AMAXi(VitV2~V5) ,oR,v5,E9,AM1N1(vt,v2, v5) ) FLAGvxi,O
IF(u5,EQ.AMAX1 (u3~UU,U5) ,0R,u5.EQ.AMIN1 (U30U4CU’31 I FLAGU=l.O
IF(v5,tIQ,AMAX1 (v3,vfI,V5) .0R,v5.EQ,AMINl CV3#v4Cv5~ ) FLAGv=i.0

UAV~VAV ARE THE DIFFERENCES OF THE AVERAGE VELOCITIES OF THE
NEIGHBORING vERTICES AND THE VELOCITIES OF VERTEX (I,J)
ITSELf

uAV=0,25*(UI+U2+U3+U4)WU5
VAVQ@,25*(Vl+V,?+V3+V4)-V5

CALCULATE THE BODY FoRCE ACCELERATIONS, THE SECOND TERM IS
THE NODE COUPLER IF ONE IS TO BE APPLIED,

ANCXSY1*FLAGU*UAV
ANCYSY1*FLAGV*VAV
Ax?GR+ANCX
AY8GZ+ANCY

UPDATE THE VERTE~ VELOCITIES DUE TO THE BODY FORCES AND THE
NODE COUPLER. NOTE THAT THE WALLS ARE RIGIO,

UTIL(IJ)=(UI IJ)+DT*AX)*XX
VTIL(IJ)8(V( IJ?+DT*AY)*YY

8AVE THE PART OF THE VELOCITY CHANGE DUE TO THE NODE COUPLER

ANCU(IJ)QANCX*XX*DT
ANcV(IJ)mANCY*YV*DT
IJoIPJ
IJPsIJP+NQ

90 IJM=IJM+NQ
CALL LOOP

100 CONTINUE
CALL DONE

CALCULATE THE CHANGE TO THE VERTEX VELOCITIES DUE TO THE PRESSURE
TERM IN THE MQ14ENTUM EQN, LOOP OVER ALL CELLS,NOT VERTICES,

CALL START
OtY lbe Jq2c3Pl
DO 150 Is1oIBAR
ROL(IJ)SO,
IPJQIJ+NQ



192
193 c
194 c
195 c
196 c
197
198
199
20fl
2fll
za2
.203
204
2a5
206
207
Z08
2n9
210
211
.212
213
214
215
i?16
.217 c
218 c
219 c
220
221
222
223
22U c
225 c
22’6 c
227 c
220 c
229
230 c
231 c
232 c
233
23U
235 c
Z36 c
237 c
238
239
240
2U1
2U2 c
243 c
2UU c
2U5
2U6 c
2U7 c
2U8 c

IPJP=IJP+NQ

VERTEX (I+l,J) IS LABl?LLED 1, (I+lcJ+\) IS 2S (IJJ+l) IS 31
AND (J,J) IS U

XlaX(IPJ)
Y1?Y(IPJ)
RlaR(IPJ)
Ul@U(IPJ)
VIUV(IPJ)
x2nx(IPJP)
Y2QY(IPJP)
R~cR(IPJP)
Ut?=U(IPJP)
V2SV(IPJP]
x3aX(IJpl
Y3*Y(IJP)
R3?R(IJP)
U3=U(IJP)
V3=V(IJP)
XUSX(IJ)
Y4~Y(IJJ
Ru=R(IJ)
U4XU(IJI
VU=V(IJ)

X(Y)NM a X(Y)NDX(Y)M

X24aX2=X4
Y2UWY2*Y4
x31mx3-xl
Y31mY3-Yl

UOR 1$ THE AVERAGE U VELOCITY DIVIDED BY THE AVERAGE X=POSITION
OF THE vERTIcES,FOR cYLINDRICAL GEOMETRY, FOR SLAB GEOMETRY
uOR IS ZERO,

UORq(Ul+U2+U3+UU)/(Rl+R2+R3+RLI) *CYL

HRMN IS ,5*(RM+RN)

HR13=,5*(R1+R3)
HR24aoS*(R2+RU)

DT02MN s DT02/(14AS8 Of VERTEX N)

DT02M1=OT02*RM( IPJ)
DTo2M2qDTo2*RMc IPJP)
DT02M3sDTOa*RM( IJP)
OTO.?MU80T02*RM(IJ)

XY 18 THE CROsS PRODUCT Of THE DIAGONALS OF THE CELL

XYUX2U*Y31-X31*Y24

CAREA IS THE CELL AREA WHICH IS JUST HALF OF THE CROSS PRODUCT
OF THE DIAGONALS
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Z(IQ c
250
251 c
252 c
253 c
2s4 c
255
256 c
257
258 :
.259
260 c
261 c
262 c
263
26U
265
266
.267 c
268 c
269 c
270 c
271 c
272
2?3
274
275
276 c
277 c
278 c
279
280 c
281 c
,?82 c
.283
284 c
285 c
286 c
287 c
288 c
289 c
.290 c
291 c
292 c
293 c
294
295
296 c
297 c
298 c
299 c
3013
3@$ c
3a2 c
3n3 c
3Gi4
305

CbREAa,5*XY

SAVE THE AREA FOR U3E IN THZ TURBULENCE CALCULATION
IN TRBCOR

AREA(IJ)sCAREA

RxY IS THE RECIPROCAL OF XY (HALF THE RECIPROCAL OF THE CELL AREA)

RxYal,/XY

U(V) IJSU(V)I-IJ(V)J

U2tigU2wU4
U31SU3-U1
V24SV2WVU
v31av3=vl

DU(V)DR(Z) IS THE DIFFERENCE FORM PDR THE DERIVATIVE OF THE
RADIAL (AXIAL) VE1OCITY WITH RESPECT TO R (Z) AT THE
CELL CENTER

0UDR81?XY*(uz4ity31-U3f*Y2U)
0UOYzRXY*(Xi?4tU319X31*U~4)
0vDRuRXY*(V24*Y31-V31*Y24)
DVDYZRXY*(X24*V31-X31*V24)

COMPUTE DIV(VELOCITY) - VOLUME DILATATION

D=(OuDR+OVDY)*c l,+UOR*oT) +UOR

SAVE THE VELOCITY DIVERGENCE

DELSM(IJ)=D

DEFINE THC cELL AREA AS BEING AN AVERAGE DX TIMES AN AVERAGE DY -
CAREA s AVX ~ AVY, THEN DEFINE AVX(Y) As THE SQuARE ROOT OF
THE AVERAGE OF THE SQUARES OF THE CELL OIAGONAL X(Y)
COMPONENTS. THEN~ONE WAY OF DETERMINING AVX(Y) GIVEN AVY(X)
IS AVX(Y)E cAREA\( (Y(X)Dl**2+Y(X) D2**2)/z,)**,5 WHERE
Y(X)Ol,~ ARE THE CELL OIAGONAL Y(X) cOMPONENTS, THUS,
XXA[YYA) Is THE SQUARE OF THE AVERAGE CELL DX(Y)
DETEI?M!NEO 8Y THE PRECEOING METHOD,

OKLSM IS 2,*OT*(l,/AVX**2+t,/AVY**2) FOR u$E IN THE PRESSURE
ITERATION

0KLSM(IJ)=2,*OT*(XXA+YYA) /(XXA*YYA)

XX ANO YY ARE THE ACTUAL AVX AND AVY

XX4SQRT(XXA)
YYasQRt(YYA)
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386
307
308
3flv
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
3.?!5
326
327
3.28
329
330
331
332
333
334
335
336
337
338
339
300
341
3U2
3U3
3UU
34s
3U6
347
348
349
350
351
3S2
353
354
358
358
359
360
361
362

.
L

c
c
c
c
c
c
c

c

:
c

c
c
c

c
c
c
c

c
c
c

c

:

:

CALCULATE THE EFFECTIVE VISCOSITY COEFFICIENTS,

LAHBDA(Mu) EFFECTIVE ? LAM(MU) INpUT TIMES AK MtiERE THE LATTER
1S DEPENDENT ON 7HI! VALUE Of KXI, IF KXI IS 0 OR It
AK~l. OR RHO(IJ),RESPECTIVELY, IF KXI IS -l? AK IS
DETERMINE FROM NUM~RICAL STABILITY REQUIREMENTS,

KP’aKxI+2
GO 70 (13t4Jl10,120)tKP

110 CONTINUE
AK-1.
GO TO 140

120 CONTINUE
AKaRO(IJ)
GO TO 140

130 CONTINUE
vELIJsull*uu+v4*v4
VELMXm0,7*AMAXl (At3S(U4*XX) ~ABS(VU*YY))
AKSRO(IJ)*COLAMU*(DT02*VELIJ+VELMX) +EM10

140 CONTINUE

DETERMINE LAMBOA*DIVERGENCE(VELOCITY) -THIS IS LAMD,
NOTE THAT ~AMO IS ALWAYS ,LE,O,

ROSIQsO,
IF(TURB) ROSIG=RO( IJ)*SIG(IJ)
LAMO=AMINl (DDO, )*AK*LAM-TWTHRD*ROSIG*O

MUOZ IS HALF MU EFFECTIVE

MU02Z0,5* (AK*MU+ROsIG)
IF(TURB) CAPGAM( IJ)=Z’,*(DUDR**2+DVDY**2+,5tI (OUDY+DVOR)**2+UOR**2]

PIXX,PIYY,PIXY, AND PITHTA ARE COMPONENTS OF THE VISCOSITY
STRESS TENSOR

PIxxa4m*Muo2*ouDR+LAr’4D
PIYYv4,*PU02*DVDY+LAM0
PIxva2,*Muo2*fouDy+DvoR)
PITHTA=U,*MUOz*UOR+LAMD*CYL

PITH IS 1/4 OF THE CELL AREA A PITHTA

PITH*,25*XY*PITHTA

CALCULATE THE VELOCITY CORRECTIONS FOR THE FOUR CELL VERTICES
USING THE EXPLICIT LAGRANGIAN FORM OF THE MOMENTUM EQN,
NDTE THAT THE TILOE Velocities WERE INITIALIZE ABOVE IN
00Bl!UC@LU3LtNE BODY FORCES AND THE EFFECTS OF THE

TUQYY=P(IJI
IF(TURB) TUQYYSTUQYY+TWTHRC)*RO( IJ) *TUO(IJ)
VYXY24*TUQYY
XX=HR24* (PIXV*X2U-PIXx*v?4)
UTIL(IPJ)SUTIL( IPJ)+OY02M1* (XX+R1*VY=PITH)
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363
364
3b5
366
367
368
369
370
371
372
373
374
375

UTIL(IJp)=UTJL( IJP)-DT02M3* (XX+R3*YY+PITH)
XXZHR13* (PIXY*X31-PIXX*Y3 1)
YYaY31*TUQYY
UTIL(IPJP)SUTIL( IPJP)+DT02M2* (XX+R2*YY-PITH)
UTXL(IJ)RUTIL( IJ)-DT02MU* (XX+R4*YY+PITH)
PYYMPqPIYY-TUQYY
XXWHRZ4*(PYYMP*X24WPIXY*Y2U)
vTIL(IPJ)avTIL( IPJ)+oTo2f41*xx
VTIL(IJP)SVTIL( IJP)-0TC)2M3*XX
XX8HR13*(PYYMP*X319PIXY*Y31 )
VTIL(IPJP)SVTIL( XPJP)+DT02M2*XX
VTIL(IJ)SVTIL( IJ)WDT02M4*XX
IJzIPJ

376 1S61 IJPatPJP
377 CALL LOCIP
378 16@ cONTINUE
3?9 CALL DONE
380 c
381 c GO SET THE BOUNDARY CCINOITIONS
362 c
383 CAI.I. 5C(1)
384 RETURN
385 END

;
3
4
5
6
7
8
9

la
11
12
13
lU
15
16
17
18

::
21
22
23
24
2s

%

c

:
c
c
c
b

●

●

*

c

SUBROUTINE VPH2

ROIJTINE TO DO yAQuI PREsSURE ITERATION

ORIGINALLY WRITTEN BY A,A,AMsDEN,LASL T=;
MOOIFIED BY J,L,NORTQNOLASL T-3~1975

w-*w- BEGIN COMDEcK YStORt w--w,
-*w,, BEGIN CIYMDECK YAQI)IM w-vew
OIMENSION X(t), XPAR(l) tR(l)~YPAR(l )lY(l)cMPAR(l)lU(l)/UG(l) ~DELSM(

1 l),V(l),VG( l),RO(l),S!E(l ),HP(l),RMP( l)~RCSQ(l)~E (l),ETIL(l),RVOL
2 (l),M(l l,RM(l)t Vp(l)tp(ll ,pL(l)~Up( l)~UTIL(l),UL(l )~CQ(l)~vTIL(l)
3 ,VL(l)~ROL( l),AVX8V(i)cAVYSV (\) cDL!!ROI (i)cDLSROQ(l)t CApGAM(l)cTUQ
u (l)csIr3( l)lTUS(l)tGRROR (l) cGRROZ( l)rGRROP(l)J TUQVEC(l)~MTIL(l)l
5 CONC(l) 8CTEMP(l)~ANCU(l) ?ANCV(l) ~QRSV(l)~CZSV(l )?x13K(ll~X24K(l)~
b Yi3K~I),YzuK~ 1),xR13KCi), XR24K(1), DKLSMC1)1AREA(1 )
----- END COMDECK YAQDIM *W--W
----- BEGIN cOMDEcK YAQsC -=-w.
LOGICAL RESTRT,FILM,PAPERITURB
REAL 1.AM8MU
COMMON/YSCllAASCtN3CPi)
COMMON/Y9CllAASC(9b00)
COMHONIYSC21AA( I),ANC,A0V A0FAC~A0MP80cCOLAklU~ CYLt DR?DT~QTC~DTFAC/

1 DTO(lO) 8DTOC(10) ?DTo2WDTo8D DTPOS/DTVtDZ~EMlO~Eps?FIPXLC FIpxRs
2 FIPYS0FIPYTIFIXL~FIXRCFIY81 PIYToFREZXROGRt f3Rf)vELoGZt GZPtIolBARt
3 IOTOt IJt IJMcIJP,IMIJIpXLc IPXRoIPYBtIPyT/IPltIp201SC2t ISCSCITVO
4 IUNF, IXL, !XR,IYB,IYT,J, JBAR
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Z8
29
39
31
32
33
34
35
36
37
38
39
Ua
41
42
43
U4
45
46
.47
48
49
50
51
52

;:
55
56
57
S8
59
60
61
6i!
63
64
65
66
67
60
69

;:
72
73
711
75

;;
78
79
80
81
82
83
84

c

*
*

●

*
●

●

●

●

c
c
c

COHMON/YSC21JCEN,Jpl,JP2~ JP4,JUNF~JUNFo2,KXI, LAMrLpB# Mu#NAME(8)#
1 NCYC, NLC, NPS,NPT,tiQ,NnI, NQIB, NQ12, N!3C,NUMIT,ZORIG, OM,OMCYL,PXCONV
2 ,PxL,PXR,PYB,PYCONV, PYTPRDT, REZRON#REZSIE,REZYO,RIBAR, RIBJB,
3 FREZYT, FREZY6,ROMFR,T, THIRD, NCL$T,TOUTITwFIN

COMMON/YSC2/TUOI,TUSIINCQ, TNEGl TNrG5vl TUSVDTURB~PTOP~PRITE~ pBOTH/
i 119NQ~NILNGpTp3c TUp07cTDQ8AV0 TK/TI,TuQENGrEpl~3Avl/QLEvELt TQtIST,
? VV,XCONV, XL,XR,Y8~YCONVp YTtPTPoLO,DTSvJOTLAST~ FIyBO, 1Y80#YCNVLO~
3 XCNVLDI FIXROIPIXLO~IXRO~ IXLOIISVW? JSVw~QHN~QMX~WHAx~ JNMtT2.tTLIM/
4 ROMFXR,ROMFYT,RoMPY13, JDUMP, TwTHRD,TE,DTR, TMASS,OTVSAV~ DTCSAV,IOTV
5 sJOTVOIDTC,JOTC,CIRCp TIS, pOTE~UMOM,VMOM~ TMAXtTGMX? ITM/JTMtITG~JTG
6 ,TMASSV#WMAXEF,RMINEF# TSTRTD

COf’f~QN/Y8:ZtZZ
coMMoN/Ysc4/174t3(ITABP)
COMMON/YSC4/ITAB(1000)
COMMON/YSC5/RESTRT~FILM1 PAPER,JPIJ,IFO
-.~w- END COMDcCK YAQSC ---v-
----- BEGIN COMOIICK YAQEQ Wwwww
ErJUIVALENCE(AASC( l),XtXPAR) l(AASC(2) sR~YPARlJ(AA8C(31 lYcMpAR)It

1 AASC(4),Ul, [AASC(S) cV), (AASC(6) sRO)~(AAEiC(7),DELSHIRCSQ?MP) ?(AASC
1 (8),E,ETIL,AREA, XR13K)9
2 (AASc(15),SIE), (AASC(16), Pt40,0KLSM,RHP), (AASCC9
3 )tRVOLl #(AASC( lO)tMtRMtvp) r(AA9C(ll]cpoPLcEpIUp)/(AASc (12)IUTILC
U uL,PMx,Pu) #(AAsc(13)ovTJL0 VLIPMYIPV) ?(AASC(14)IQICQC ROL)?(AASC(17
5 )pCApGAM,UGl P(AASC(18)~TUQ) ,(AASC( 19) ~SIG)t(AASC(Zg) tTUslt(AASC(
6 i?l)lGRROR) ~(AASC(22)PGRROZ) t(AASC(23) SDLSROI~Y13K) J(AASC(24)IGZSV
7 )~(AASC(25)?DLSROQIVG)/( AASC(26) tGR8V)~(AA9C(27) ,GRROP~TUQVEC?
8 Y24K)I(AA8C(28) ?MTIL)#(AASC (29) tCONC)t (AASC(30)tCTEMPt xR24K)ct
9 AAsc(31) )ANcu)?(AAsc(31?l# ANCV)?(AA$C(33) CAVXSV8X13K) /(AAsc(34)?
I AVYSV,X2UK)
REAL M,MP,MPAR,MTIL
----- END cOMOECK YAGEQ 99w*-
----- ENO COMDECK YSTORE WWWV9
w.-s- BFGIN COMOECK PARAM ,W?**
COMMON/PCOM/NSCPl,ITABPo ITABXP~ITABYPOIPFB~ NPl?NP2J NLCPl~NLCP21

1 NLcP3, NLcP4#IFLt4sz
--*-- END COMOECK PARAM -w-w=
--v-- BEGIN COMDECK ASTORE W9*,W
COMMON/ASTCIATt100),FT(lg@)
DIMENsIoN lxl(l), IYl(l), IX2ti),I~2( l),XCO( l)tYCO(ll~CON(\)
E(3UIVALENCECAT,IX1 ),(AT(2) #;x2)#(AT(3) #IYl)?(AT(ull IY2)#(AT(5)txco

1 )I(AT(9)I YCOI, (FTQCON)
m~ww- ENO cOMOEcK ASTORE Wm-wm
COMMoN/EQNST/ROTMP,ETMP,GMONE,CONCJ

IF THE TURBULENCE X9 ON~GO COMPUTE CORRECTIONS DUE TO IT

IF(TURB) CALL TRBCOR
CALL START
00 20 Jv2,JP1
00 $0 Is1,IBAR
IMJQJJ-NQ
IPJaIJ+NQ
lPJp81JP+NGI
ROTMPaRO(lJ)
ETMPRsIE(IJ)
CONcJmcONc(IJ)
CALL AIR
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85 GMlqGMONE
86 GGMIsGMl*(GMt+l.0)
87 c •****~~* $ET DENsITY FOR stART GF PREsSuRE ITERATION *********
08 MTIL(IJ)sRO( IJ)+ROL(IJ)*RVOL (IJ)*DT
89 ROL(IJ)=MTIL(IJ)
90 RcsotIJ)=I,/(EMlO+GGHl*AMAXt (SIl!(IJ)sO,))
91 IF(TURB,AND,T,GT, TSTRTD) CONC(IJ) =CONC(IJ)tCTEMP( IJ)*RVOL(IJ)*DT
92 UG(IJ)=l,/(R(IJ)+R(IJP)+R( IPJP)+R(IPJ))*CYL
93 X13=X(IPJ)-XCIJP)
94 x13K(IJ)ax13
95 x24ax(IPJP)ox(rJ)
96 X24K(IJ)SX2U
97 Y13aY(IpJ)-Y(!JP)
98 Y13K(IJ)aY13

Y2U8Y(IPJP)-YCIJ)
1;; Y2UK(IJ)=Y2U
101 vG(IJ)*lo/(x13*Y2u=x2u*Yi3)
1n2 XR13K(IJ)=0,5*(R( IPJ)+R( IJP))*x13
103 XR24K(IJ)S0.5*(R( IPJP)+R (IJ))*X24
10u IJ*IPJ
105 IJP=IPJP
1B6 10 IJHsIJM+NQ
107 CALL LOOp
108 ?0 CONTINUE
109 CALL DONE
ii% N~M17a0
111 MusTITsl
112 PLMAXSEM1O
113 3fl CALL START
114 DO 60 Jw2,JP1
115 00 50 I01,19AR
116 XPJ=IJ+NQ
117 IPJPa!JP+NQ
118 XI=X(IPJ)
119 Yt=Y(IPJ)
120 Rl@R(IPJ)
121 U1=UL(IPJ)
122 vl=VL(IPJ)
123 X2SX(IPJP!
124 Y2=Y(IPJP)
125 R2QR(IPJP]
126 U2=1JL(IPJP)
127 VZFVLIIPJP]
128 X3=X(IJP)
12Q Y33Y(IJP)
i30 R3sR(IJP)
131 IJ3=UL(IJP)
132 V38VL(IJP)
133 XU=X(IJ)
134 Y4=Y(IJ)
135 Ru=R(IJ)
136 UU=UL(XJ)
137 V4=VL(XJ)
138 UORC(U1+U2+U3+U4)*UC( IJ)
139 RARavG(IJ)
140 DuDx=((U1-U3) *(Y2-YU)=(U2-U4) ●(Y1-Y3))*RAR
141 DvOYS((V2-V4) *(X1=X3)-(V1OV3) *(X2-XUI)*RAR
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tu2
143
144
14s
146
147
148
149
1s0
1s1
152
153
154
155
156
157
158
159
160
161
i62
163
16U
165
166
167
168
169
170
171
172
173
174
175
176
!77
178
179
180
181
182
183
184
185
186
187

Lln
sO

60

c
c
c

::

c
90

VOIDUDX+VVDYJ*[ l,+UOW*VTJ+IJOR
9=ROT*(ROL( IJ)=MTIL(IJ)) +RCILC IJ)*D
RAaRCSQ( IJ)*(ROT+D)+DKL8M( IJ)
DPx-OM*SIRA
ROL(IJ)*ROL( IJ)+RC$Q(IJ)*DP
PLMAxaAMAXl (PLMAX,AOS(PL( IJ)))
IF(ABS(DP),LE,EPS*PLMAX) GO TO 40
NusTITql
PL(IJ)-PL(IJ)+DP
Y24VY2-Y4
Y3i#Y3~Yl
XR13S,5*(R1+R3)*(X1WX3)
XR2U~,5*(R2+RU)*(X2-X4)
XXSDT02*OP
DT02M1*XX*RM(IPJ)
DT02M2CXX*RM(IPJP)
DT02M3sXX*RM(IJP]
DT02MUSXX*RM(IJ)
UL(1PJ)WU1+OT02M1*R1*YZU
UL(IPJP) XU2+DT02M.?*R2*Y31
UL(IJP)UU3-DT02M3*RS*Y2U
UL(1J)?U4=DT02MU*R4*Y31
vi.(IPJ) xvlmDTo2Ml*xR?4
vL(IJ)mvu=DTo2Mu*xR13
VL(IPJP) SV2+DT02M2*XR13
VL(IJP)nV3+DT02M3*XR24
IJ=lPJ
IJP=IPJP
CALL LOOP
CONTINUE
CALL DONE

GO SET THE BOUNDARY CONDITIONS

CALL 8C(2)
NUMITaNUMITtl
IF(MUSTIT,EQ,fl) GO TO 80
MusYIT:O
IF(hUMIT.LT,5@0) GO TO 30
DO 7fl IPXZIPD, IFD,6
wRITE(IPx~90)
CONTINUE
RETURN

FORMAT(42H ITERATION LIMIT EXCEEOED - RUN MAY ABORT,)
END

SUBROUTINE YPH3
: c
3 c ROUTINE TO FINISH PHASE 1 AND CALCULATE GRID VELOCITIES
u c .

.
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.

5 c
b c
7 c
8 *
9 *

it!
11
1.2
13
14
i5
16
17 ●

18 *
19
2f3
21 c
22
23
Ztl
t?s
.?!6
27
28
29
30
31
32
33
34
3s
36
37
38
39
Uo c
41
42
43 *
44 ●

45
46
47
48
49
50
51
52
53
54
55
S6
57
58 *
59 ●

60 *
61

ORIGINALLY kRITTEN BY A,A,AMSDEN AND HANS RUPPEL#LASL 7=3
MoDIFIED By J,L,NljRTON,LASL T-3,1975

WWows BEGIN Cf.)MDEcK YSTOf?E -----
w--w. BEGIN COMDEcK YAODIM mewww

DIMENSION X( l), XPAR(l) lR(l),YPAR(l) IY(l)/’4PAR(l)tU(l),UG(ll/ DELSM(
1 i) tv(l)cvG( l),Ro(l)tSIEC l)~Mp(l) tRMp(l)tRCSQ(l)# E(i)cETIL(ll~RvoL
2 (i)~M(l) tRM(l)cVP(i)lP( \), pL(i)~UP( \),UTIL(\)~UL(l) tCQ(i),VTIL(l)
3 ,VL(l),ROL (I), AVXSV(l),AVYSV( l), DLSROI( l),DLSROQ( l),CAPGAM( l),TUQ
4 (l )8 SIG(l) ~TUS(l)0GRROR( l) ?GRROZ( l) ~GRROp(l)?TUQVEC( l)?MTILC1)C
5 CONC(i) cCTE~P(l),ANCU(l )tANCV( l),GRSV(l)pGZSv( l) ~x13K(l)~x24K(l)~
6 YISK(l) ?Y24K(l)~XR13K(l) IXR24K( I) 1DKLSM(1)?ARI!A( 1)
WWu-- ENO COMDEcK YAQDIM W-W*9
w--*- BEGIN COMOECK YAQ8c w---w
LOGICAL RESTRT,PILMIPAPERI TURB
REAL LAM,Mu
COMHON/ySCl}AASCtNSCpl)
coMMON/YSCllAASC(9600)
COMMON/YSC2/AA(l),ANC,A@, AOFAC, AOH, BO,COLAMu~CYL, DR,DT,DTC,DTFAC,

i DTO(lO),OTOC( iO),DTO?t OTo8~OTPOs~ DTVCoZoE~tO~E ps~FIpxLsFIpxRr
.2 FIpYS~FIpYT~ FIXLgFIXRtFIYBt FIYTJFREZXR,GROGRDVEinlGZr GZpcI~IBAR8
3 IDTOIIJ~IJM~ IJP,IMtt IPXL~ IPXRt IpYB1lPYT, IplIIP2~ISCt?I 1SC311TV,
u IUNFl IXLIIXR~IY13, 1YTSJ~ J8AR
COt4MON/YSC2/JCFN,JPlPJP2, JP4, JUNF, JUNF02,KXI?LAM, LPB,MU,NAMF(8),

1 NCYC, NLC, NPS, NPT,NQ,NQI,NQIB, NQ12, NSC, NUMIT~ZORIGc OM,014LYLo PXCONV
2 ,PXL,PXR,PYB,PYCONVsPYTs RDTrREZRONsREZSIESREZYOC RIBAR~RIBJBr
3 FREZYT~FRE2YB,ROMFRc TcTHIRD, NCLST,TOuT,TwFJN
CIYMMON/ySC2/TUQI~TU91rNCQ, TNEGcTNEGSVITUSV,T URB?PTOP,PRITE, PB07M,

t ILNGoNILNGr Tp3sTUpOT~TDQSAv0 7K-fIc TUQENGoEptr SAvlJQLEvELo TQIISTO
2 VvVxcoNv? xL,xR*VBtYCONVD VTPPTPOLDPDTSV~DTLAST~ FIYBO, IYBO?YCNVLD,
3 XCNVLOpFIXRoI FIXLOjIXWOt IXLO~ISVwt JSVw~QMN~QMXt wMAX~JNMrT21TLIMr
4 ROMFXR,ROMFYT,ROPFYB,JDUMP, TtiTHRD, TE,OTR, TMASS,oTV8Av~ i)TCSAV,IDTV
5 ,JDTV, IDTC, JDTC,CIRC,TISt POTE/UMOM?VMOMOTMAX~TGMX/ ITM~JTMcITG?JTG
b ,TMASSV,WMAXEF,RMINEF,TSTRTD
COMMONlYSC2/ZZ
COMMON/V8Cu/lTABtlTABP?
CONMONlYSC411TAB( 100@)
COMMON/YSC5/RE9TRT,FILU,PAPER, IPD,IFD
--w*. END COMDECK YAOSC w-w=-
w-s-w 8fGIN COMDECK VA(JEQ ***W-
EQUIVALENCEIAASC( l),x,XpAR) I(AASC(2) SR1YpAR)r(AA3C(3) ,y,MPAR)~(

1 AA!3C(4),U), (AASC(5],V],(AASC (6),RO), (AASC(7], DIELSM,RCSQ, MP), (AASC
\ f8),EtETIL# AREA#xR13K)o
2 (AASC(15) tSIE)~(AASCf 161rPM0~ DKLSM~RMP), (AASC(9
?I )oRVoLl ~(AASC( lO),M~RMt’+p) ~(AASCt ll)#pOpLt EPCup)~(AASC (121~uTILo
u uL,PMX,PU), (AASC(i3),VT IL~VL,PMYJPV) I(AASCflU) ?13?CQpROL) 8(AASC(i7
5 )?CAPGAM,UG), (AASC(18),TUGI) ?(AASC( 19) rSIG)s(AASC(20) ,TUS)~(AASC(
6 21) IGRRoR) r(AAsC(22)~GRRo21 1(AAsC(23110LSR01~ Y13K1, (AASC (24),GZSV
? )ocAA5C(2S) SDL8ROQ~’4G)S( AA9C(26) ~GR5’4)t(AASCt271 rGRROptTUQVECt
8 Yt?UK)o fAASC(28) rMT!L)r(AASt(29) ~CONC)p (AASC(30)~CTEMPI xR24K)~(
9 AASC(31), ANCU), (AASC(32) pANCV)l (AA8C(33) 1AVxSV1X13K) p(AASC(S4)t
1 AVYSV,X?UK)
REA& M,MP,MPAR,MTIL
wwbwm END COMOECK YAQEQ ● mo,w
e--.. END COMOECK YSTORE 9-*OW
● W-VW 8EGIN COMDECK PARAM .*”.,
COMMON/PCOM/NSCPl,ITABP, ITABXPe ITABypP IPFB,NPlpNp20 NLCpl,NLCp2?

.
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62
63 *
64 *
65
66
67
68
69 *
70
7t
72
73
74
75
76
77
7@
79

:;

::
84
85
86
87
88
89
98
91
92
93
96
95
96
97
98
99

100
lfll
102
103
Inn
105
106
107
ln8
t09
110
111
112
113
114
115
116
117
118

1 NLCP3, WLCPU, IFLM9Z
--w*- END COMOECK PARAH ● --w-
T---w BEGIN COMOECK ASTORE W-VW.
COMMON/ASTC/AT(l@O),FT(100)
DIMENSION IXl(l), IYltt), !X2(l),IY?( l), XCO(\), YCO(ll,CON(l)
E9uIvAi,ENcE(AT, Ixl)~ (AT(2) IIX?)l(AT(3) ~IYl)? (AT(Q) tIY2)F(AT(5)sxC0

1 )#(AT(9), Ycol#(FT,cQN)
----- ENO COMDECK ASTORE -w-~-
REAL LAMD,Muo~
DTVZl,E30
CALL START
00 40 Ju2,JP1
DO 30 Is1.IBAR
IMJcIJ-NQ
IPJsIJ+NQ
IPJPsIJP+NQ
XISX(IPJ)
y18y(!pJ)
RIzR(IPJ)
U1l.=UL(IpJ)
ulsu(IPJ)
VILTVL(IPJ)
VISV(IPJ)
X2=X(IPJP]
Y23Y(IPJP)
R28R(IPJP)
U2L=UL(IPJP)
Ui??U(IPJP)
V2LIRVL(IPJP)
VaXV(IPJP)
X3aX(TJP)
Y3*Y(IJP)
R3aR(IJP)
U3L=UL(IJP)
U3=U(IJP)
V3LSVL(IJP)
V3SV(IJPI
XU=X(lJ)
YU=YCIJ)
Ru=R(IJ)
u4LmuL(IJ)
U4*U(IJ)
v~L=VL(!Jl
v4@v(IJ)
X128X1-X2
X23FX2*X5
x31isx3-x4
X41*X49X1
x2uQxi?uK(IJ)
X31S-X13K(IJ)
Y24*Y2UK(IJ)
Y31a-YlsK(IJ)
Y.218Y2-Y1
Y32SY3.YZ
Y43qY4nv3
Y1U=Y1*Y4
HR13-O.5*(R1+R3)
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119
120
121
122
123
l~u
125
126
127
128
129
130
131
132
133
134
! 35
136
137
138
139
140
141
142
143
144
I 45
146
147
148
149
ls?l
1s1
152
153
154
155
156
157
158
159
!60
161
162
163
164
165
166
167
168
169
170
17!
172
173
174
175

tiR21Ju0,5*(R2+R&)
U12BU1+U2
U23=U2+U3
U34SU3+U4
Uul=uutul
Uz4mu2+UU
U1SSU1+U3
v12avltv2
V23$V2+V3
V34=V3+VU
v41av4+vl
v24sv~+v4
v13avl+v3
8YnX24*Y31*M3i*Y24
UOR8(U12+U34)*UG( IJ)
Uz4MaUZ9UU
U13MUU1FU3
V24MZV2.V4
V13M8V19V3
CAREAX,5*XY
RXYXVG(IJ)
DuDxIIRXy*(U24M*Y31+u13M*Y241
DuDY:RXY*(WX2U*U13M=X31*(JZ4M)
DVDX=RXY*(V24M*Y31+V13M*Y24)
DVDYaRXY*(-X2UAV13M-x31*v24M)
D=(DUDX+DVDY)~( \O+uOR*DT)+uoR
XX8SQRT(2,1(Y.24**2+Y31**2) ]*cAREA
YY$SQRT(2,/(X24**2+X3i**2) )*cAREA
IF(KxI,LT,O) GO TO 10
AKwRO(IJ)**KXI
GO TO 20

~0 UD40uU**2+V4**2
vo4:AMAxl (ABs(u4*xx)#ABs (vu*YY))
AKxRo(IJ)*coLAMu* (oTo?*uD4+vDu*@,7)

20 ALAMzAK*LAH
Af+USAK*#fU
LANDrrAMINl (f)tO,)*ALAM
MU02e,5*AIW
FMU02a4,*W02
PIXM5FMU02*DUPX+LAM0
PIYY8FMU02*DVDY+LAM0
PIxys2,*Muo2*(DuDY+Dvox)
PITN=0025*XY* (FMU02*UOR+LAMO*CYL)
XXlrIHR24* (PIXY*X2UmPIXX*Y2U)
XX2RHR13*(PIXY*X3!=PIXX*Y31 )
%X3S-HR24*PIXY*Y2U
%XUs=HR13*PIXY*Y31
XXZXX*XX
YY=YY*YY
TEMPJEALAM+2,*AMU
IF(TURB) TEMPJ*TEMPJ-ROC IJ)*91G(IJ) *(TWTHRD*D-20)
DOCRO(IJ)*Cl;wANC)*XX*YY/(2, *TEMPJ*(XX+YY)+EM1O)
DO=AUS(DQ)
llTvsAMINi (,5*oQ,oTv)
IF(DTVSAVONE,DTV) IDTVPI
IF(DTVSAVONE,DTV) JOTVSJ
DTVSAVSOTV
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176
177
178
179
180
181
182
18s
18U
185
186
187
188
189
190
191
192
195
194
195
196
197
198
199
200
201
202
2133
2f14
205
2f16
.207
208
209
210
211
212
213
214
215
216
217
218
219
220
.?21
.222
223
22U
225
226
227
228
?29
230
231
232

XR13XXR13K(IJI
xR2uaxR24KtIJ)
Qx=P(IJ)
RRO=lO/RO(IJ)
RMCSRRO*RVOL(IJ)
OY=QX-PIYY
OFLEsO, 25*DT*RVOL( IJ)*((U1L+U1 )*R1*Y2U*QX+(U2L+U2) *R2*Y31*QX- (U3L+

1 U3)*R3*y24*Qx~(U4L+u4)*R4*Y31*QXW(VlL+Vl) *XR24*QY+[V2L+V21*XR13*
2 QY+(VSL+V31*XR?4*QY9(V4L+V4) *XR13*QY)
DELE=OELE+0,25*DT*RVOL( IJ) *( (UtL+Ul)*(XX1-PITH)+(U2L+U2) *(XX2-PITH

~ )w[u3L+u3)~(xxl+PITH)-(u4L+u4) ●(xx2+PITH)+(V1L+V1)*XX3+ (V2L+V2)*
2 XXU9(V3L+V3)*XX3*(VUL+VU)*XXU)
ETIL(IJ)=SIE( IJ)ODELE*RRO
IJ=IPJ

S0 IJPsIPJP
CALL LOOP

40 CONTINUE
CALL DONE
CALL START
IF(ONOT,TUR8) GO TO 50
TNEG7cTNEG
TK280,
TI?RO,
TP2=0,
To2a0,
-TuPOTUO,
TuPOTAF@.

547 CONTINUE
DO !30 J*20JP2
DO 12fl IsIIIP1
IF(,NOT,TUR8) GO TO 60
FF:O.5/RM(IJ)
TK2=TK2+FF* (UL(IJ)**2+VL( IJ)**2)
TP2=7P2mFF*GZ*DT*(VL( IJ)+V (IJ))

60 CONTINUE
IMJsIJwNQ
IPJ=xJ+NQ
IMJMrIJMwNQ
VTENP=-.l25/RM(IJ)*(ANCU( IJ)*(UTIL( IJ)+U(IJ))+ANCV( IJ)*(VTIL(IJ)+V

1 (IJ)I)
XX8!,
YY$lS
IF((I,EQ, l),Ot?, (!,EG.Ipl) ) xx=O.
IF((J,En.21,0R. (J,EQ,JP2) ) YY=O,
IF(X%*YY.FQ,@.) GO TO 7(4
E(IHJM)=E( IMJM)+VTEMP*RVOL (IMJM)/RO(IMJM)
E(IJM)=E( IJM)+VTEHP*RvOL( IJM)/RO(IJMl
E(IMJI=E (IMJ)+VTEMP*RVOL( IMJ)/RO(IMJ)
E(IJ)=E( IJ)+VTEYP*RVOL( IJ)/RO(IJ)
GO TO 11P

70 IF(I.NE,l) GO TO 80
IF((J,EO.d),OR, (J,En.JP2) ) GO TO 110
E(IJH)aE (IJM)+2,*vTEMP*RVOL( IJM)/RO(IJM)
E(IJI=E( IJ)+2,*vTE14P*RVOL( IJ)/Ro(IJ)
Go TO ll@

80 IF(I.NE,IP1) GO TO 90
IF((J.EQ.2),0R; (J,EQ,JP?)) GO TO 110
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233 E(IMJ)=E( IMJ)+2,*VTEMP$RVOL( IMJ)/RO(I14J)
234 ~&I~~M~:[( IMJM)+2.*VIEMP*RVOL( IMJM)/RO(IMJM)
235
236 90 IF(JOEQ,2) GO TO 100
237 E(IMJV) :F(IMJM) +2,*VTEMP*RVOL( IMJM)/RO(IMJM]
238 E(IJN)=E( IJM)+2,*VTEMP*RVOL{ SJM)/RO(IJM)
239 GO TO 110
214n lan E(IJ)=E( IJ)+2,*vTFMP*RvOL( IJ]/RO(JJ)
241 E(I~J)=EtItfJ)+2,*vTE~p*Rv0L( IMJ)/RO(IMJ)
202 1113 CONTINUE
243 IJ=IpJ
204 IJP=IJP+NQ
2U5 ii’s IJM=IJV+NO
~116 CALL LOOP
247 130 CONTINUE
248 CALL DONE
24’3 CALL START
250 IFAKE=IJ
.251 DO 19@ J=2,JP1
252 DO 180 IPI,IBAR
?53 IPJEIJ+NQ
2s4 IPJP=IJPtNO
255 IF(,NOT,TI.IR8) GO TO 100
256 FF:RO(IJ)/RVOL(IJ)
257 T12sT12tE(IJ)*FF
230 TQ2WTQ2+FF*TUQ(IJ)
259 IMJ=IJmNQ
260 SS:SIG( IJ)IRVOL(IJ)
261 TUPOTZTUPOT-,25*sS*(GRROR( IJ)*(u( IJ)+U(IPJ)+U( IPJP)+U( I.JP))+GRROZ(
262 1 IJ)*(V( IJ)+V(IPJ)+V(IPJP) +V(IJP)))
263 TuPoTAsTUPOTAaSS*GZ*DT*GRROz( !J)
264 lUO CONTINUE
265 IF(J.NE,2) GO TO 150
.?66 c ● ******** SET BOTTOM FICTICIt)uS ROW **************
267 ROL(IJM)=RO(IJM)
268 E’TIL(IJM) =ETIL(IJ)
269 IF(TURB) TUQ(IJM)=TUQ(lJ)
270 CONC(IJM)CCONC(IJ)
271 IF(I.NE,IBAR) GO TO 150
272 c ********* sET LoWER RIGHT Fictitious cORNER *#******s**
27S RoL(IJM+NQIsRO( IJM+NQ)
274 ETIL(IJM+NQ)=ETII.( IFAKE)
275 IF(TURB) TUQ(IJM+NQ)STUQ( IFAKEI
276 CONC(IJM+NQ)?CONCC IFAKE)
277 GO TO 160
278 1S0 IF(J.NE,JP1) GO TO \6@
279 c ********* SET TOP FICTITIOUS ROW ● ********
280 ROL(IJP)=RO(IJP)
281 IF(TURB) TUQ(IJP)=TUQ(IJ)
282 CONC(IJP)=CONC(IJ)
283 160 IF(I,NE,IRAR) GO TO 170
284 c ● ******** SET RIGHT HAND FICTITIOUS COLUMN *******x*
.285 ROL(IpJ)=RO(IPJI
286 ETIL(IpJ)~ET14(IJl
287 IF(TuRB) 7UQ(IPJ)=TUQ(IJ)
288 CONC(IPJ)SCONC(IJ)
289 170 IJ=IPJ

287



.290
291
292
293
294
295
29b
297
298
?99
300
3k31
302
3D3
3@4
30S
306
387
3C!8
3e9
31fl
311
312
313
314
315
316
317
318
319
320
321
322
323
3.24
325
326
327
328
329

IJPxIPJP
!80 IJM=IJM+NG

CALL LOOP
190 CONTINUE

CALL DONE
IF(,NOT,TURB) GO TO 200
TDO=T02.TUOFNG
TE=TK+TI+TUQFNG
OELTAE=EP1+TUPOT;TUPOTA
DELEwRPDELTAE
FIOEL=OELEWR-SAVI
IF(TOCISAV.NE,O.I ERATIO=FIDEL/TDQSAV
TDQSAV=TOQ
SAV1:DELTAE

20P CONTINUE
IF(GRDvFL,G7,1.99) Go TO 250
CALL sTART
DO 229 JE2,JP2
00 210 I=l,IP1
UG(IJ)*0,5*GRDVE1.*(UL( IJ) +U(IJ))
VG(IJ)=W,5*GROVEL*(VL( IJ)+V( IJ))

210 IJ=IJ+NQ
CALL LOOP

22kl CONTINUE
CALL DONE
CALL START
DO 2u0 JG2vJP2
DO 23@ I=l,IP1
x( IJIzx(IJ)+UG( IJ)*DT
Y(IJ)=Y( IJ)+VG(IJ)*DT
R(IJ)=X( IJ)*CYL+OMCYL

230 IJuIJ+NQ
CALL LOOp

2u@ CONTINUE
CALL DONE
GO TO 26n

25GI CALL REZONE
260 CONT!NUE

RETuRN
END

SI-IBROUTINE yp~OT

; c
3 c ROUTINE TO DO PLOTTING FOR YAQUI
4
5 : ORIGINALLY WRITTtN BY A,A,AM9D~N,LbSL T=3
6 c MOOIFIED AND Documented BY J,L,NORTON,LASL T-3~197!S
7 c
8 * w-=-~ BEGIN C@!4DEcK PARAM Wwvwn

COMMON/PCOMtN9CPl,ITABP,ITABXP~ ITAOYP, IPFB,NPIO NP2@NLCPl, NLCP2,
1: 1 NLCPs, NLCPIJ,IF&MSZ
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*H *
13
14
15
16
17 *

*
;: *
.20

:$
23
24
25
26
27 *
.28 *
29

;; c
32
33
34
35
36
37
38
39
Uo
41
42
43
44
45
46
47
48
49
so c
51
52
53 *
511 ●

55
56
57
58
59
60
61
62
63
611
65
66
67

----- END coMDEcK PARAM o--w-
=---- BEGIN COMDEcK ASTORE -o---
COMMON/A8TC/AT(100)~FT(lO@]
DIMENSION IX1(ll, lY1(I), IX2(1)OIY2( l) cXCoCl! SYco(l)~coNCl)
EQUIVALENCE(AT, IX1), (AT(21 ,IX2), (AT(3), IV1), (AT(U), IY?), (AT(5),Xc0

1 )c(AT(Q), YCol, (FT,CoN)
v--*- END COMOECK 4STORE 99--W
-DW-W BEGIN COMDEcK VSTORE ● W*-D
--=-- BEGIN COMDECK YAC)DIM **W-9
O$MENSION M(\),XPAR(t),R( l),YPAR(\) cY(l)~MPAR( l)~U(l)CUG(l) 80ELSH(

1 1), V(1), VG(1),RO(1)S91EC1 ),MP(l) ?RMp(ll,RCSQ(l)?E (lI,ETIL(l)?RVOL
2 (l), M(ll,RM( l)tvIJtll,P(l), PL(l),UP( l)~UTIL(l),ULtl) tCQ(l),VTIL(l)
3 ,VL(l),ROL( I), AVXSV(l),AVYSV( l), DLSROI( l),OLSROQ( l),CAPGAM( l),TUQ
4 (l ),SIG(l ),TUS(l)lGRROR( l) oGRROZ( l)8GRROP(l)? TUQVEC(l)OMTIL( l)?
s cONC(i) tCTEMP(l)P4NcUtll oANCV(lI,GRSV( l),GZSV(lI 4x13K(i11X24~(l)t
6 Y13K(l) OYafJK(l), xR13K(l) tXP2aK( l)?DKLSM(l)CAREA( 11

----- ENO cOMDEcK YAQDIM -----
=---- BEGIN COMt)ECK VAQSC D---w
LOGICAL RESTRT,FILM, PAPER,TURB
REAL LAM,Mu
COMMON/YSCl/AASC(NSCpl)
COMMON/YSCl/AASC(96tIfiI)
COMMON/YSC2/AA(l),ANC,AOe A13FAC, A0M~B0,COLAMU~CYL# 0R,DT80TC,DTFAC,

1 DTO(iO) CDToC(l@) toTo2,DTo8~ DTPOSIDTv,DZ,EMl@IEpS?FIpxL, FlpxR/
? FIPYt3~FIPYT,FIXL,PrxR~ FIYB~ FIYT,FREZXR,GR,GRDVELI GZ, 6ZP,I, IBAR,
3 IOTO, IJ#IJM, IJP, IM\lIPXLP 1PXRIIPYB11f4yT# 1P111p2r 1sc201sc3~11v,
u IUNF, IXL,IXR,IYB,TYT~ J,JBAR
coMMoN/Ysc2/JcEN,JPl,JP2# JP4, JUNF,JUNFOZ,K XI,LAM, LPB,MU,NAME(8),

1 NCYC, NLC, NPS,NPT,NQ?NQI, NQIB,NQ12,NSC,NUMIT,ZORIG/ OM,OMCYL,PXCONV
2 ,PXL,PXR,PYB,PYcONV, PYT, RDT, REZRON,REZSIE,RkZY0,R10AR,l?IBJ8,
3 FREzYT, Fl?t?ZYB,ROMFR, T,THIRD, NcLST,TOUT,TkFIN

COMMON/YSC2/TUQI,TUSIcNCQ, TNEG,TNEGSV? TUSV, TURB?PTOP?PRITE ,PBOTM,
i ILNG, NILNGp TP3, TuPoT1Tf)QSAVl TKc TIt TUQENG8Ep10SAvl ~QLFvEL~ TQ~ISTt
2 Vv, XCoNV, xL~XR,YB,YCoNV, YT?PTPOLD, DTSV, DTLAST,FIYBO, IYBO~YCNVLD,
3 XCNVLU,FIXRo,FIXLO, tXROt IXL081SVWsJ8VW,0MN,QMX, wMAX,JNM,72,TLIM,
4 ROMFXR8ROMFY1,ROMFYB, JDUMP, TWTHRD, TE, OTR,TMASSIDTVSAVF OTCSAVIIDTV
5 ,JDTV/IDTC,JDTC,CIRC,TIS,POTE,UMOM, VMOMCTMAX, TGMX, ITM,JTM, ITG, JTG
6 ,TMASSV,wMAXEF,RMINFF,TSTRTD
COMHON\YSC2/ZZ
COMMON/YSC4/ITAB(ITABPl
coMvoN/Yscu/ITAR(lflG19)
COMMON/YSC5/RESTRT,FILM,PAPt?R, IPD,IFD
---.. END cOMDEcK YAQSC -..-=
.---a BFGIN COMOEcK YAQE.Q *--*-
EQUIVALENCE(AASC( l),X,XPAR) ,(AASC(2)/R?YPAR)t(AA5C( 3),Y,MpAR), (

1 AA5C(U],U), (AASC(5),V), ( AAsc(6),RO), (AA5c(7),DEL5M, RcSGl,MP), (AAsc
1 (8),Ft ETIL, AI?EJ4,xl?13K) *
? (AASC(15),sIE), (AASC(16) ,PM@,0KLst4,RMP), (AASC(9
3 )tRvoL), (AAsC(i@), MtRM,VP) ,(AASc( ll)~p~pL,Ep,Up)t( AASC(12)\UTIL/
4 UL,PMX,PIJ), (AAsC(i3), VTIL, VL,PMY,PV), (AASc (lU), Q?CQIROLI1[AASC( 17
‘i ),CAPGAM,UG), (AASC(i8), TUQ), (AASC(19) ~SIG), (AASC (20),TUS), (AASC(
b 21)1GRROR) ?(AASC(22),GRROZ) ,(AASC(23) ?DLSROItY13K) ,(AASC(2U)IGZSV
7 ), (AASC(25),DLSROO? VG) l(AASC(26) tGRSVl~(AASC (.27) ~GRROp~TUQvEt1
8 Y24K)/(AASC(28),MTIL)j (AASC(29) ~CONC)~(AASc( 30) ~CTEMP,XR24K),(
a AASC(31), ANCU), (AASC( 32), ANCV)?(AASC (33)$AVXSVI x13K)#(AAsc(34)#
I AVVSV,X24K)
REAL V,MP,MPAR,MTIL
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68
69
70
71
72
73
74
75
76
77
78
79
8@
81
82
83
84
85
86
87
88
89
963
91
92
93
94
95
96
97
98

1;:
1P!
102
103
loa
105
lnb
107
Ic48
109
lle
llt
112
113
Ill!
115
116
117
118
119
1.2@
1.21
122
123
1.’?4

*
*
*

*

c
c
c

c
c
c

c
c
c

c
c
c

c
c
c
c

c
c
c
c

wwwww tND LUPIOECK YAblli9 .w.w-

. . . . . END COMDEcK YSTORE ● W-99
=u--s BEGIN COMOECK PCALL -----
COMVONfPCALLC/XCONVPVYcONVP, YUP,YLB
.w--- END COMDEcK PCALL -w*w=
LOGICAL EULtR
OIMENSION BCD(2)
OIMENSION ITITLE(6, 8),INWT(8)
DIMENSION IJL1(6), IJL2(6), IJL3(6),IJLU(6) ,IJL5(6),1JL6(6)
DIMENSION IJI.7(6),IJL8(4)
EQUIVALENCE(ITITLEC IJLI) ~(ITITLE(7)f IJL2)?(ITITLE( 13)t1JL3)~[

1 171TLE( 19) #IJL4)#(ITxTLE(251 tIJL5)c cITITLE(31)?IJL6) #(ITITLE(37)#
? IJL7)#f ITITLEcu3)#IJL8)
DATA IJ1l/7HDENSITV,5*1H /
DATA 1JL2/24HSPECIFIC INTERNAL ENERGY,3*1K /
DATA IJL3/9HVORTIcITYcS*lH /
OATA IJLU118HVELOCITY MAGNITUDE?AI*lH /
OATA IJL5/.26HSPECIFIC TURBULENCE ENERGY,3*1H /
DATA IJL6/30HRATI0 OF SPEC, TURB, ENERGY 70~

1 ~lH spEC, KINETIc ENERGY/
DATA IJL7/28H7UR13ULENCE VISCOSITY CS1GMA),3*1H /
OATA lJL8/I?2HCONCENTRATION X RADIUS,3*1H /
DATA lNWTIi, 3, 1,2,3~6g3f131
DATA 13CD/lH /
DATA vMAx,DRHIN,DzMIN,DRMAX~DZMAX/5*0,/p IVMtJVM/BtOl
DATA TP/~,/
cALl sECOND(TP)
MRITE(59,21O) TP

IF THERE ARE ANY PARTIcLES~ Gn PLOT THEh

IF(NPT,GT,@) CALL pARPLT

EuLER IS TRUE IF THE CALCULATION IS EULERIAN

EULER=,FALSE.
!F(GRDVFL,EC300;) EULERC,TRUE,

INITIALIZE COORDINATE-TOIWRASTKR CONVERSION FACTORS IN COMMON

YcONVP=YCO~V
XcONVPsXCONV

INITIALIZE MINIHUM PLOT Y VALUE IN COMMON

YLB*YB

GO GET THF HAXIMUfl VELOCITY ABSOLUTE VALUE ALONG THE COORDINATE
DIRECTIO~S AND THE MINIMUM ANO MAXIMUM ZONE SIZES

CALL OVMM(V~AX, IVM:JVM,DRMIN, DZMIN,DRVAX,DZMAX)
vTEsT=,f15*vf’4Ax

IF DOING AN EULFRIAN CALCULATION1ONLY DO ZONE PLOTS UPON
STARTUP, OTHERWISEJOO THEM EvERY OUTpUT CYCLE,

IF (EULER.AND,NCYC,NE,@) GO TO zn
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125 CALL ADV(l)
126 CALL ZONP~T
!.2? c
128 PuT LABEL$ ON THE ZONE PLOT AND OUT TO THE CYCLE SUMMARY PRINT
129 :
130 CALL LINCNT(59)
131 wRITE(IFD#220)
132 DO 10 IpXP601FD~6
133 10 WRITE(IPX,25W) ORMIN,DRMAX,DZMIN,OZMAXIXR, YB,YT
134 WRITE(IF0,260) JNM,NAME,TINCYC
135 .20 CONTINUE
1S6 c
137 c SKIP VELOCITY PLOTS IF VELOCITIES ARE ESSENTIALLY ZERO,
138 c oTHERwlSE,pI.OT VELOCITIES SCALFD TO THE MAXIMUM VELOCITY,
139 c
luO IF(VMAX,GT.EMlO) CALL VELPLT(VMAX,Gi)
141 c
142 c THE FULL PLOTS HAVE BEEN MADE, ADJUST PLOTS NOW SO THAT THE
~113 c REGION DISPLAYEO INCLUDES THAT PART OF THE PROBLEM TWO
144 c FIREBALL RADII ABOVE THE TOP OF THE FIREBALL TO THREE RAOII
!45 c f3ELOM THE BOTTOM OF THE FIREBALL
146 c
147
lUS
149
150
151
152 ;
1s3 e
154 c
155
1S6
137
158
159
16fd
16i
162
163
i6fJ
165
166
167
168
169
170
171
172
173 c
lTU c
175 c
176
i77
178
179 c
t8n
!81 ?

YIJP*PTOP+2,*PRITE
YLBaP80TM-3,*PR17E
IF(YUP,GT,YT) YUP=YT
IF(VLB.LT,YB) YLB=YB

READJUST THE CARTE81AN TO RAsTER RATIOS TO ENCOMPASS THE NEw
REGION BUT SAVE THE OL~ cOORDINATES

FIY60:FIYB
IY80=IYB
F!YB=900,
IYBIt9t30
YCONVP=FLOATIIYT-IYBl/(YUP=YLB)
XCONVP=XCONV*YCOhIVP/YcONV
FrxLo=FrxL
IXLOsIXL
FIXROeFIXR
IXRO?IXR
FIXLE6S,
1XLS65
FIXRF660,
IXR=66B
YCNVLD=YCONV
YCONV=YCONVP
XCNVL!JSXCONV
XcONVSXcONVP

Dfl THE PLOTS AGAIN FOR THE SMALLER REGION

IF(EULER. AND.NCYC,NE,a) Go TO 30
CALL AI)V(l)
CALL ZONPLT

PIJT LABELS ON THE ZONE PLOT
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182 CALL LINCNT(59)
183 WRITE(IFD,230)
184 wRITE(IFD,250) DRMIN~DRMAXO D2MINeD2MAX# XRPY8?VT
185 kRITE(IFl)$2601 JNNINAME/TtNCYC
186
187 : DRAW THE PLOTTING RECTANGLE AND LABEL 1?
188 c
189 CALL TICBOX
190 30 CONTINUE
191 c
192 c SKIP vELOCITY P~OTS IF VELOCITIES ARE ESSENTIALLY ZERO
193 c
!94 IF(vMAX,LT,EM1O) GO TO 40
19s c
196 c PLOT Velocities SCAI.EO TO MAXIMUM VELOCITY
197 c
198 CALL VELPLTtVMAX,O)
199 CALL TICBOX
200
201 E PLOT UNSCALED vELOCITIES
202 c
20s CALL VELPLT(VMAX, l)
204 CALL TICSOX
205 U@ CONTINUE
i?@6 c
207 c SECTION TO 00 CONTOUR PLOTS
208
i?09
210
21!
?12
213
2i4
215
216
217
.218
219
I?2QJ
.?21
222
223
2ZU
225
226
227
228
229
230
2s1
232
233
.234
.235
236
237
238

c
c L=l, DENSITY (ISOPYCNICS)
c Ls2, SPECIFIC INTERNAL ENERGY (ISOTHERVS]
c Ls3, VORTICITY
c L=u; VELOCITY ~AGN!TUDll
c Ls5, SPECIFIC TURBULENCE ENERGY
c Ls6, RATIO OF SPEC, TURBO ENERGY TO SPEC, KINFTIC ENERGY
c L=7, TURBULENCE VISCOSITY (SIGMA)
c L=8, CONCENTRATION X FADIUS
c
c IF TURBULENCE 1$ NOT ON,DO NOT PLOT THE TURBULENCE QUANTITIES
c

LPF8
IF(,NOT,TURB) LPS4

P
L,

c PREPARE THE PLOTTING ARRAYS
c

DCI ?t4@ L=I,LP
c

CHECK FOR VORTIcITY PLOT
:

IF(L.NE,3) GO TO 50
c
c YES, SPECIAL SU13ROUTINF PREPARES VORTICITY,
c

CALL GETOMG
GO TO 190

50 CONTINUE
CALL START
00 18@ J=2?Jpl
DO i70 IcII IBAR
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239 GO TO C60,70, 200, 8n*80eR0#lU13, tlO)~L
240 60 CONTINUt!
?41 c
242 c DENSITY
21J3 c
344 CQ(IJ)=RO(IJ)
.245 60 TO 160
246 7B CONTINUE
247 c
2ua c SPECIFIC INTERNAL ENERGY
249 c
250 CQ(lJ)~SIE(IJ)
?51 GO TO 160
;:: 8% CON71NuE

IPJoIJ+NQ
254 IPJPsIJP+NQ
255 IF(L.EQ,5.0R.LOE$I,8) CO ’70 90
256 XXAs(0,25* (lJ(IJ)+U(IPJ) tU(XPJP)+UI IJP)))**Z’+(0, 25*(V(1J) +v(1pJ)tV(
2S7 1 IPJP)+vtTJP)))**2
258 Go TO 100
259 9D CONTINUE
260 RAV:0,25*(R( IJ)+R(IPJl+R (IPJP)+R(IJp))
2bi iMO CONTINUE
262 LPXZL93
263 GO TO (l 10, ~20,150, 14m,1501~LPX
264 110 CONTINUE
265 c
266 VELOCITY MAGNITUDE
267 ;
268 CO(IJ)=80RT(XXA)
269 GO TO 16fl
270 120 CONTINUE
271 c
272 c SPECIFIC 7URt3U~ENCE ENERGY
273 c
274 CQ(IJ)*TUQ(IJ)
27s GO TO !60
276 130 CONTINUE
i77 c
278 RATIO OF SPEC, TIJRij, ENERGY TO SPEC, KINETIC ENERGV
279 ;
280 CQ(IJ)STUO(IJ)/(XXA+EMlO) *2,
281 TESTeAMAXi (A13S(lJ[ ~J)],ABS(V (IJ)))
282 IF(TEST,LT,VTEST) CO(IJ)=O,
283 G(I TO 160
28U loo coNTINUE
285 c
286 c TuRBuLENCE VISCOSITY (SIGMA)
.?s7 c
286 CQ(IJ)@SIG(IJ)
289 GO TO 160
290 150 CONTINUE
291 c
292 c CONCENTRATION X RADIUS
293 c
294 CQ(IJ)aCONC( IJ)*RAV
295 160 CONTINUE
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296
?97
298
299
300
3B1
302
3Q3
304
305
S06
307
308
309
310
31i
312
313
314
31!5
316
3!7
318
319
320
321
322
323
32a
32S
326
327
328
329
330
331
332
333
33a
335
336
337
338
339
340

IF(ABS(CQ( IJ)).L7,1,E-S@) Co(IJ)=@,
IJP=IJP+NQ

i7fl IJ=IJtNO
CALL LOOP

180 CONTINUE
CALL DONE

190 CONTINUE
c
c DECIOE NHETHER TO REQUEST LOGARITHMIC OR LINEAR CONTOUR INCREMENTS
c
i PLOTs i AND 2 ARE LOGARITHMIC - THE OTHERS LINF.AR
c

ILOGSl
IF(L.GT,2) ILOGPO

c
c GO DO THE PLOT

: ITITLE IS THE PLOT TITLE
INWT Is THE NO, OF cOMPUTER WORDs IN THE TITLE

:
CALL CONTORT ILOG, ITITLE(l,L),INWT (L))

2flk3 CONTINUE
c
c REsToRE THE OLD RASTER VALIJES
c

FIYB=FIYBO
IYB=IY80
YcONVsYCNVLD
XcONVXXCNVLO
F!XR=FIXRfl
FXXL=FIXLO
IXRSIXRO
IXL=IXLO
CALL SECOND(TP)
WRITE(59,240) TP
RETURN

c
21n FORMAT(1H ,20HBEGIN YPLOT AT CP = ~Fla,u)
220 FORMAT(lOH ALL ZONES)
230 FOI?MAT(29H ZONES IN THE FIREBALL REGION)
~fJn FORMAT(1H ,lBHEND YPLOT AT CP = ,FlO,U)
250 FORMAT(7H 0RMIN=1PEI?05,7H ORMAX=E12,5,7H DZMINeE12,5/7H 0ZMAXEE12

1 ,5,UH XR=E12,S,UH YBf=E12,5,UN YTsE1205)
260 FORMAT(1H ,UXAla,8A10, 3X2HTa,lPE12,51 :X6HCYC~ES,15)

ENO

WW999..W9..*.* *-w-..mam**w*9w.9 . ..*.”” . . ..”..V Wv..-.-w..m.w. . ..w . . ..q-*...-m w“..”””” . . ..-.

SUBROUTINE ZONPLT
; c
3 c ROUTINE TO DO FULL ANO PARTIAL ZONE PLOTS
4
5 : ORIGINALLY WRITTEN BY A,A,AMsDEN,LAgL T-3
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b c
7 c
8 ●

9
!@

*
;: ●

13 ●

14
15
16
17
18

;:
*

;; *
23
24

c
~:

;:
3@
31
32
33
34
35
36
37
S8
39
U@
41
42
us
44 c
us
U6
UT ●

u8 *
U9
5n
51
52
53
5U
55
56
57
58
59
60
61
6? ●

MoDIFIED AND Documented BY J,L.NORTON,LASL T-3,1975

-.--m BEGIN COMDECR PAPAH *W*-,
COMMON/PCOMfNSCPl,ITABP, lTABXP,lTABYP, lPFB, NPl, NP2fNLCPi~NLCP2?

1 NLcP3#NLcP4#rFLMsz
-w--w END COMbEcK PARAM -.-w-
-v-=- BEGIN COMDEcK YSTORE -----
----* BEGIN COMDECK YAQDIM **W-9
DIMENsION X( l), XPAR(l),R( l),YPAR(l) ,Y(l), MPAR(l),U( l),UG(l)~ DELSM(

1 l) fV(l)lVG( l),RO(l)tSIE( l), MP(l)cRMP( l),RCSQ(l)c E(l),ETIL(l),RVOL
? (l), M(l),RM( l),Vp(l),P(l]?PL( l),Up(l) tUTIL(l),UL(l)$CQ( l)sVTIL(i)
3 ~VL(l)OROLt il, AVXSV(lllAVYSV( $)1 DLSROI( 11, OLSROQ(l),CAPGAM( l),TUQ
U (l) ~SIG(l) JTUS(l)OGRROR( 1)/GRROZ(l)~GRROP(!) tTUQVEC( l)tMTIL(l)c
5 CONC(l) tCTEMP(l),ANCu(ll tANCv(i ),GRsV(l)~GZsv(l) 1x13K(l),x24K(l)t
6 Yi3K(t),Y2uK( l),xR13Ktl) 8xR24K( t) #DKLsM(l)8Af?EA( i)

---ma END CO14DECK YACIDIW w-w--
.-=-- BEGIN COMDECK YAQsC -----
LOGICAL RESTRT,FILM,PAPER? TUR5
RCAL LAM~MU
COHMON/VSCllAASC(NSCPl)
COMMONIYSC1/AASC(96L3@)
COMMONlYSC2/AA(l)oANC~AQ, A@FACp AOM~BO, CoLAMU,CyLp DR,DT,DTC*DTFACS

1 DTO(lO),DTOC( 10),DT02~ DT08~DTPOS~DTVsDZ~ EM10~ EPStFIPXLIFIPXRt
2 FIPYf31F IPYT,FIXL,FIXR, FIYB, FIYT,FREZXR, GR,GRDVELf GZ,GZP, I,I13AR,
3 IOTO, IJ, IJM,IJP,IHi,IPXL, IPxR, IPYB, IPYT,IP\IIP2, ISC2,1SC3,1TV,
4 IUNF, IXL,IXR,IYR,IYT, J,JBAR
COMMON/YSc21JCEN,JPI,JPz, JP4, JUNF,JUNF02, KX1,LAM~ Lp6~MUINAME(8),

1 NCYC, NLC, NPS,NPT,NQ,hQI, NQ113, NQ12,NSC# NUMITPZOR1GP OM,OMcYL,PXCONV
2 ,PXL,PXR,PYB,PYCONV,PYT, RDT,RkZRON,REZSIE,REZYO, RI13AR,RIEiJB,
3 FREZYT?FREZYBoROMFR, TtTHIRDl NCLST,TOUT,TWFIN

COMMON/YSCZ/TUQI,TUSI~NCQ, TNEG, TNLGSV, TUSV,TURf3,PTOP, PRITE,PBOTM,
1 ILNG~NILNG~Tp3, TUpOT,TOQSAvt TKJTI,TUGENG~EpiS SAvicQLEvEL~ TQ~IsT~
z VV, XCONV, XLtXR,YR,YCONV, YT,PTPoLD,OTSV, DTLAST,FIYBO, IY!30,YCNVLD,
S XCNVLD?FIxRO? FIXLOj IXRO, IXLO~ISVW, JSVw~QMN,QMxIwMAXI JNM,T2~TLIM,
u R014FXR,ROPFYT, ROMFY0, JOUMP, TWTHRD, TE,DTR,TMASS, DTVSAVPDTCSAVt IDTV
5 tJDTv, IDTC, JOTC,CIRC,TIS, pOTE,UMOH, VMOR,TMAX,TGMX? ITM,JTM,ITG,JTG
6 ,TMASSV, MMAXEF,RMINEF, TSTRTD
coHMo~lvsc2/zz
coMMOIU/YSc4/ITAB(ITABP)
CflMMOh/YSC4/ITA8(t00@)
COt4MON/ySC5/RE5TRT,FILM, PAPEI?, IPO,IFD
w---- END COMDEcK YAQSC -----
=---- BEGIN Cf)MDEcl( YAQEQ WWw--
EOUIVALENCE(A14SC( 11,X,XPAR) ~(AASC(2)CP/YPAR)c(AASC( 3)/YIMpAR)~(

1 AAsC(4),\l), (AAsc(5),V), (AA5C(b), R()], (AASC(7),DELSM, RCSQ,MP), (AASC
! (8),E, ETIL,AREA,XR13K),
? (AASC(15), SIE), (AASC(16) ,PMO, DKLSM, RMP), (AASC(9
3 ),RVOL), (AASC(lm)?M,RM, Vp)C(AASC (ll),p~pL~Ep,Up) 1CAA3C(12)#U71L,
u UL,Pt4X,PLI), (AASC(13)f VTIL, VL,PMY,PV), (AASC (lU), Q~CQ,ROL)s(AASC( 17
5 ), CAPGAMJUG), (AASC(18),TIJQ) ,(AASC( 191 ~SIG), (AASC(20) ,TUS), (AASC(
b 21), GRROR), (AASC(22)pGRR0Z) ,(AASC(23) vDLSROI,Y13K) ,(AASC(2U),GZ5V
7 ),(AASC(?5)/DLSROQ,VG) ,(AASCc26) oGRSV), (AASC(27) ~GRROP,TUQVEC,
S Y2UK), (AbSc(28),MTIL), (AAsC(29),CONC), (AAsC(3B) ,CTEMP,XR2UK),(
Q AASC(31), ANCU), (AASC (32) IANCV), (AASC(33) cAVXSVt x13KlI(AASc(34) ~
I AVYSV,XZUK)
REAL bi,Mp,MPAR,MTIL
*-w-- ENP COMDFCK YAQEQ -W-W*
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63 *
64 *
65
66 ●

67 c
68 c
69
70
71
72’
7s
74
75 c
76 c
77 c
78 c
79
80 :
91 c
82 c
83
84
85
86
87
88
89
90
91 c
92 c
93 c
94
9s
96
97
98

1::
101
102 c
103
104 :
105 c
106
107
l@8
109 :
110 c
111 c
112
113
114 c
1!5 c
116 c
!17
118
119 :

W-W-W END CoMDCcK VSTORE w----
-v*-w BEGIN COWDECI( PCALL o----
CCIMMON/PCALLC/XCONVP,YCONVP, YUP,YLB
.c-w- END COMDEcK PCALL -----
LOOP OVER ALL REAL ZONES

JflmO
CALL START
DO 6fl JV2PJP1
00 50 Isl,IBhR
IPJ=IJ+NQ
IPJP=IJp+NQ

DETERMINE THE FOUR VERTICES OF CELL (I~J)

(X1,Y1) IS vERTEX (I+ltJ) (VERTEX 1)
(X2,Y2) IS VERTEX tI+l,J+l) (VERTEX 2)
(X31Y3) IS VERTEX (I,J+l) (VERTEX 3)
(xu,YU) IS VERTEX (I~J) (VERTEX 4)

X1=X(IPJ)
x2=x(IPJP)
X3FX(IJP)
XU=X(IJ)
YIFY(IPJ)
Y2cY(!PJP)
Y3=Y(IJP)
Y4?Y(SJ)

CIXN~IYN) ARE THE PLOT RASTER COORDINATES OF vERTEx N

IXlsFIXL+(X1-XLI*XCONVP
IX2=FIXL+ (X2WXL)*XCONVP
IX3SFIXL+(X3-XL) *XCONVP
IXUCFIXL+(XU=XL)*XCONVP
lYIvFXYB+(Y1=YLB)*VCONVP
IY2=FIYf3+(Y2-YLB)*ycONvp
IY3sFIYB+ (Y3=YLB)*YcoNvP
IY4=FIVB+(YU-YLB) *YCONVP

IF VERTEX 1 OR 2 IS A80VE THE TOP OR BELOW ThE 60TTOtl OF THE
pLOT REGJON,oO NOT PLOT THXs ZONE

IF(IYl,GT, IYf3,0R, IYl,LT,IyT) Go TO 40
IF(IY2,GT, IY13,0R. IY2;LT,IYT) GO To 40

IF VERTEX 1 OR 2 1S TO THE RIGHT OF THE PLOT REGION,SKIP
TH18 ZONE

IF(IXIPGT.IXR) GO TO 40
IF(IX20GT,1XR) GO TO 40

IF TH18 ZONE IS ON THE SYMMETRY AXIS,ORAW THE LEFT SIDE

IF(I,EQ,lI CALL DRv(IX3, 1Y3~IXU,IY4)

IF THIS ZONE IS IN THE BOTTOMM08T ROW TO BE PLOTTED,DRAW THE

t
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1?.0 c BOTTOFI SIDE
121 c
122 IF(Jf3,NE,M) GO TO lU

123 JBaJ
12(I GO TO 2LI

125 10 CONTINUE
126 zF(JoNE,Jf3) GrJ TO 30
!27 2@ CONTItQUE
1.?8 CALL ~RV(IXd, IY4,1Xl, IVl)
129 30 CONTINUE
130 c
131 c DRAW THF RIGHT SIDE
132 c
133 CALL ORV(IXl, IYl,iX?~IV.?)
~3u c
135 DRAW THE TOP SII)E
136 :
137 CALL DRv(Ix2~IY2, 1X3tlY3)
138 4? IJ=IPJ
13Q 58 IJP=lPJP
iuO CALL LOOP
101 60 CONTINUE
lUZ RF,TIJRN
143 END

,.--..q . . ..- . . . . . . . . . . . ...-.*..W.. ..p.”..gp-.- ...*~....-- .--*-W..*-- . . . . . . . . . ..--.-”-.-.9. -.
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