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FOREWORD

The Assessment of Effectiveness of Geologic Isolation Systems (AEGIS)
Program is developing and applying the methodology for assessing the far-field,
long-term post-closure safety of deep geologic nuclear waste repositories.
AEGIS is being performed by Pacific Northwest Laboratory (PNL) under contract
with the Office of Nuclear Waste Isolation (ONWI) for the Department of Energy
(DOE). One task within AEGIS is the development of methodology for analysis
of the consequences (water pathway) from loss of repository containment as
defined by various release scenarios.

Analysis of the long-term, far-field consequences of release scenarios
requires the application of numerical codes which simulate the hydrologic
systems, model the transport of released radionuclides through the hydrologic
systems to the biosphere, and, where applicable, assess the radiological dose
to humans.

Essentially three modeling technologies are involved in assessing the
water pathway release consequence. These models are: 1) hydrologic models
that define the groundwater flow field and provide water flow paths and travel
times, 2) transport models that describe the movement and concentrations of
the radionuclides in the flow field, and 3) dose models that determine the
resultant radiation doses to individuals and/or populations. Figure i is a
schematic flow diagram for the release consequence analysis.

The various input parameters required in the analysis are compiled in
data systems. The data are organized and prepared by various input subrou-
tines for use by the hydrologic and transport codes. The hydrologic models
simulate the groundwater flow systems and provide water flow directions,
rates, and velocities as inputs to the transport models. Outputs from the
transport models are basically graphs of radionuclide concentration in the
groundwater plotted against time. After dilution in the receiving surface-
water body (e.g., lake, river, bay), these data are the input source terms for
the dose models, if dose assessments are required. The dose models calculate
radiation dose to individuals and populations.
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FIGURE i. Schematic Diagram of Consequence Analysis



Hydrologic and transport models are available at several levels of com-
plexity or sophistication. Model selection and use are determined by the
quantity and quality of input data. Model development under AEGIS and related
programs provides three levels of hydrologic models, two levels of transport
models, and one level of dose models (with several separate models). The

models and data systems are documented as follows:

e HYDROLOGIC MODELS:

PNL-3162

PNL-3160

PNL-2939

PATHS Groundwater Hydrologic Model - first level (simplest)
idealized hybrid analytical/numerical model for two-
dimensional, saturated groundwater flow and single component
transport; homogeneous geology.

VIT (Variable Thickness Transient) Groundwater Hydrologic
Model - second level (intermediate complexity) two-
dimensional saturated groundwater flow, Boussinesq approxima-
tion, finite difference approach; two-dimensional (quasi
three-dimensional) multiaquifer capability; heterogeneous

geology.

FE3DGW (Finite Element, Three-Dimensional Groundwater)
Hydrologic Model - third level (high complexity) three-
dimensional, finite element approach (Galerkin formulation)
for saturated groundwater flow; heterogeneous geology.

e TRANSPORT MODELS:

PNL-2970

PNL-3179

GETOUT Transport Model - first level one-dimensional
analytical solution considering radioactive chain decay with
capability for only simple release and hydrologic functions;
single speciation, constant flow rate, dispersion and
sorption three-member straight delay chains.

MMT (Multicomponent Mass Transport) Model - second level,
one-dimensional numerical, discrete parcel random walk (DPRW)
algorithm; chain decay, single speciation, equilibrium
sorption, time-variant leach rate and dispersion, n-membered

straight or branched decay chains.



e DOSE MODELS:

PNL-3180 ARRRG - drinking water, external exposure to aquatic food,
water and shorelines, and FOOD - terrestrial food.

PNL - 3209 PABLM - Combination of ARRRG and FOOD with additional
features related to chronic releases.

BNWL-B-264 KRONIC - chronic external dose from air pathways.

BNWL-B-351 SUBDOSA - acute external dose from air pathways.

BNWL-B-389 DACRIN - chronic or acute inhalation dose from air pathways.
o DATA SYSTEMS:

PNL-3139 SIRS (Sorption Information Retrieval System) - storage and
retrieval system for experimental data on sorption/desorption
analyses for a wide variety of radionuclides, groundwater
compositions, and rocks and minerals.

PNL-3161 CIRMIS (Comprehensive Information Retrieval and Model Input
Sequence) Data System - storage and retrieval system for
model input and output data, including graphical
interpretation and display.

This is the second of 3 volumes of the description of the VIT hydrologic
model.

Return of the form on the last page of this report is required in order
to remain on the Distribution List for future revisions of the model.

vi



ACKNOWLEDGMENT

This research was supported by the Waste Isolation Safety Assessment Pro-
gram (WISAP) conducted by Pacific Northwest Laboratory. The program was spon-
sored by the Office of Nuclear Waste Isolation, managed by Battelle Memorial
Institute for the Department of Energy under Contract EY-76-C-06-1830. On
1 October 1979, WISAP became the Assessment of Effectiveness of Geologic
Isolation Systems (AEGIS) program and the Waste/Rock Interactions Technology
(WRIT) program. This report was issued by AEGIS.

vii






CONTENTS

FOREWORD
ACKNOWLEDGMENT .
FIGURES
TABLES
INTRODUCTION
BRIEF DISCUSSION OF BASIC COMPUTER TERMINOLOGY AND OPERATING PROCEDURES
BASIC STRUCTURE OF GROUND-WATER MODELS
VTT GROUND-WATER MODEL
I. AQUIFER STRESS AND RECHARGE CALCULATIONS .
PREPARING INPUT Q-FILE FOR VTT MODEL - PROGRAM QPRG
II. PREPARATION OF PRIMARY INPUT DATA
PROGRAMS TO AID IN THE PREPARATION OF PRIMARY INPUT DATA FILES
MAIN VTT INPUT FILE FOR VTTINP PROGRAM
PREPARATION OF THE CALCULATIONAL TYPE FILE
COMPREHENSIVE INFORMATION RETRIEVAL AND MODEL INPUT SYSTEM
CIRMIS PREPARATION OF MATRIX FILES .
II1. EVALUATE, DISPLAY MODEL INPUT FILES, OUTPUT RESULTS
PROGRAMS TO EVALUATE AND DISPLAY MODEL INPUT STREAMS
IV. OPERATING INSTRUCTIONS AND INTERACTIVE I/0
CONTROL INPUT STREAM FORMATS
RUN TIME ERROR MESSAGES
BASIC GROUND-WATER MODEL CODES

ix

vii
X1

Xi

o

10
11
11
13
17
20
21
23
23
40
42
69
81



V. RETRIEVE, EVALUATE, DISPLAY, SUMMARIZE MODEL RESULTS
VI. ESTABLISH, RUN SUBREGION MODEL
VII. BASIC RSX11 SYSTEM PROCEDURES

MCR COMMANDS

FILE NAMING CONVENTIONS

USE OF THE SYSTEM EDITOR .

USE OF PIP

USE OF THE FORTRAN COMPILER

USE OF THE TASK BUILDER

RUNNING A PROGRAM

VOLUME 1 - VARIABLE THICKNESS TRANSIENT GROUND-WATER
FLOW MODEL FORMULATION AND PROGRAM LISTINGS

VOLUME 3 - PROGRAM LISTINGS

108
116
119
120
126
127
128
132
134
136



FIGURES

i Schematic Diagram of Consequence Analysis

1 Diagram of the Essential Components of the Ground-Water
Modeling System

2 IMllustration of the 27 Boundary Types Used by the VTT Code
3 Contour Plot of a Matrix File Generated Using CIRMIS

TABLES

1 Terminal Control Conventions

X1

jv

18
22

121






INTRODUCTION

Through many years of ground-water modeling experience, Pacific Northwest
Laboratory (PNL) has developed a system of computer codes to aid in the prepa-
ration and evaluation of ground-water model input, as well as in the computer
codes and auxillary programs developed and adapted for use in modeling major
ground-water aquifers. Volume 1 of this series explains the variable thick-
ness transient ground-water flow model formulation and programs 1istings.
Volume 3 of this series contains the computer listings for these programs.

The ground-water model is interactive, rather than a batch-type model.
Interactive models have been demonstrated to be superior to batch in the
ground-water field. For example, looking through reams of numerical Tlists can
be avoided with the much superior graphical output forms or summary type
numerical output.

The system of computer codes permits the flexibility to develop rapidly
the model-required data files from engineering data and geologic maps, as well
as efficiently manipulating the voluminous data generated. Central to these
codes is the Ground-water Model, which given the boundary value problem, pro-
duces either the steady-state or transient time plane solutions. A sizable
part of the codes available provide rapid evaluation of the results. Besides
contouring the new water potentials, the model allows graphical review of
streamlines of flow, travel times, and detailed comparisons of surfaces or
points at designated wells. Use of the graphics scopes provide immediate, but
temporary displays which can be used for evaluation of input and output and
which can be reproduced easily on hard copy devices, such as a line printer,
Calcomp plotter and image photographs.

Before going into detail about the system of codes we will first discuss
computers, computer jargon and the RSX-11D operating system for the PDP 11/45
computer. This should help the user better understand the material presented
in this manual.



BRIEF DISCUSSION OF BASIC COMPUTER TERMINOLOGY
AND OPERATING PROCEDURES

The PNL computer system uses a RSX-11D operating system, with most
computer codes being written in FORTRAN IV-PLUS. The system is interactive,
as opposed to the batch type computer system most users are familiar with.

A batch system typically requires the user to punch control and/or data
cards and submit them to a computer center. The cards are then read into the
computer via some operator and processed at some time depending on the
computer load. The operators collect the output and collate it. The user is
then called to pick up the output.

On an interactive type of computer system, the user operates the computer
directly through an interactive terminal. There is no need for control cards,
as normally used on a batch system, since commands are issued directly to the
computer via the terminal. Data cards and the card reader are also used
differently; initial entry of large data sets is made with cards, but
subsequent use and modifications are made with a powerful interactive editor.

A1l commands to the basic operating system are made through the primary
system program, called the Monitor Console Routine (MCR). The basic request
to the system to start the MCR is by typing control C. The system responds by
printing a MCR > at the terminal. At this point, user programs can be
started; the user can log onto or off of the computer, or can start any of the
basic system programs. These procedures are covered in the Digital Equipment
Corporation PDP 11 Reference Manuals. The interactive sequence for each of
the modeling programs is presented in the individual sections of this document.

There are two basic data types (file types) with which the user must be
familiar: Binary and ASCII (files or data). An ASCII file consists of the
byte codes, which cause a teletype or lineprinter to print the appropriate
characters, whereas binary files consist of the machine-dependent ,
representation of a number. For example, on the PDP 11/45 the ASCII file
containing the integer numbers: 1, 2, 3, 4, 5, 6, 12 would consist of:



061 (base 8) byte 1

054 2
062 3
054 4
063 5
054 6
064 7
054 8
065 9
015 10
012 11
066 12
054 13
060 13
062 15
054 16
015 17
012 18

The binary file would contain:

0000000000000001 (base 2 byte 1, 2
0000000000000010 byte 3, 4
0000000000000011 byte 5, 6
0000000000000100 byte 7, 8
0000000000000101 byte 9, 10
End of record indicator byte 11
0000000000000110 byte 12, 13
0000000000001010 byte 14, 15
End of record byte 16

The main difference between ASCII and binary files is that ASCII files
may be created and listed directly with system programs like the Editor and
PIP, while binary files can only be generated and listed via user programs.
Binary files in general are considerably smaller and easier to use than ASCII
files. Binary files are generally used in the ground-water modeling programs
to store matrix data. Each record normally consists of the value of the
matrix at each column position from 1 to the number of columns. The binary
file has NLINE records, were NLINE = the number of lines in the matrix.
Record 1 corresponds to line 1, record 1 to line 2, and so on.



BASIC STRUCTURE OF GROUND-WATER MODELS

The Variable Thickness Transient (VTT) Ground-water Modeling System can
be classified into the components illustrated in Figure 1.

Z  PROGRAMS
L PROGRAMS TO PREPARE OTHER
TO PREPARE AQUIFER NECESSARY MODEL
RECHARGE AND INPUT (HYDRAULIC
STRESS DATA CONDUCTIVITY, AQUIFER
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FIGURE 1. Diagram of the Essential Components of the
Ground-water Modeling System



This user's manual will be organized into five sections according to the

block diagram of Figure 1 as follows:

1)
2)
3)
4)

5).

6)

aquifer stress and recharge calculations

~ programs to aid in preparation of primary input data

programs to evaluate and display model input streams

basic ground-water model codes

programs to retrieve, evaluate, display and summarize model results
programs to establish, run subregion model

Each of these five sections will contain a description of the function of the
codes and a description of the use of these codes. The last section of the
report will contain a brief description of the basic RSX11l system procedures
necessary to build, edit, and manipulate files and run these programs.

Briefly, the ground-water model requires the following in order to be run:
A matrix of total stress or recharge at each model node. (This binary
file is calculated from the programs in Section 1 above.)
A node type map, which describes the aquifer's lateral extent and
boundary conditions. (This ASCII file is generated via the Editor from
the hydrologist's interpretation of the ground-water system and is
checked out via the CALTYP program of Section 3 above.)
Matrix files which define:
aquifer top elevation
2

1)

) aquifer bottom elevation
3) initial aguifer potential
)

)

)

o

aquifer storage coefficient

ot

interaquifer transfer coefficient
6

at each model node. (These binary files are prepared with the CIRMIS

programs of Section 2 above from the hydrologist's interpretation of

aquifer hydraulic conductivity (or transmissivity)

these values.) These files can then be checked as the programs of
Section 2 above.

An ASCII input file for the VTT ground-water model, which relates to the
ground-water model, the nodalization, and the names of the binary data
files that have been prepared. (This file is prepared via the
interactive editor.)



Once the above input files have been prepared, the ground-water model can
be run. The majority of the input data files will not need to be prepared
again. Generally, model runs can be made by making only minor changes in the
existing model input files. New input files would only be prepared when
building a completely new model. Most model runs will involve changing the
aquifer recharge-stress file to include the effects of new or proposed
pumping and/or land use patterns.

Once the input files have been altered to account for the proposed
changes, the ground-water model is run and the solution is generated. The
solution generated is the new spatial variation of potential throughout the
aquifers. However, from this new potential distribution in conjunction with
other input data, the following information can be calculated:

e ground-water velocities
e ground-water flowpaths
e travel times

e new recharge discharge relationships along streams and rivers.

Typical types of model output that can be produced with the programs of
Blocks 3, 4a, and 5 of Figure 1 include:
e contour maps of:
- equal potential
- equal drawdown
~ equal transmissivity

e three-dimensional projection plots of:
- potential
- drawdown
- transmissivity

e cross section plots showing aquifer top, aquifer bottom and aquifer
potential

o flow path plots with associated 1istings of travel times
e numerical listings of the input data or calculated potentials

o difference maps showing the node by node predictions of potential changes.



As with the model input, the basic control files for producing final model
output have already been created, so that normally only minor alteration of
these basic files is necessary in order to produce new model output.

This brief overview is intended to give the model user a look at the
modeling system as a whole. The details of the specific programs will be
covered in the sections that follow.



Function:

VTT GROUND-WATER MODEL

Simulation of Saturated Ground-water Flow

Input Requirements:

Data
Geologic

Ground-water Elevations
Well Pumping Tests
Recharge and Stress

- Precipitation

- Evapotranspiration
- Well stress

- Irrigation
Qutput:
Time-Dependent Ground-water
- Potentials
- Velocities
- Flow paths

Flow velocities
Travel times
Stream Flow Effects

Data Formats

- Contour maps

- Cross section plots

- Difference maps
- Flow path plots
- Data listings

INTERPRETATION PREPARED FOR THE MODEL

Aquifer Boundaries
- Map base and top of aquifer units
- Define boundary conditions
Aquifer Potential Maps
- Interaquifer transfer
Aquifer Transmissivity Distributions
- Storage coefficients
Recharge and Stress File



I. AQUIFER STRESS AND RECHARGE CALCULATIONS

A computer code is developed to define the amount of water recharged or
withdrawn from each aquifer or distributed in appropriate quantities to each
mode] segment or node. This stress is treated independently from the other
input data. Generally, it is necessary to tailor the aquifer recharge code to
the specific problem to maintain flexibility in matching the model
requirements to large volumes of specific data. Data garnered from a wide
variety of records are used to calculate stress and recharge; e.g., from
irrigation water permits, application rates, well pumping records, electrical
power usage of pumps, well permits, actual evapotranspiration (AET) and
potential evapotranspiration (PET) curves, rainfall records, isohyetal maps,
soil type, slope, watershed, Landsat photos, base flow analysis, and various
combinations of these and other data. Combining these with the diverse record
keeping methods and map coordinate reference problems, necessitates tailoring
this program for each simulation.

The final product of the Aquifer Stress and Recharge Code is a file
combining all the data into values which describe the external stress applied
at each model node during the time of simulation. In the case of a transient
simulation, the stress is also transient.

An example of such a program code is included.



PREPARING INPUT Q-FILE FOR VTT MODEL « PROGRAM OPRG

The VTT model requires a flux input file of monthly variations in nodal
recharge stress. The steady state version requires the average daily flux or
stress at each node. This file is prepared from a set of input data cards
which describe the applicable items such as the P.E.T., A‘E.T.: rainfall,
surface diversions, runoff and wells for the area being simulated, WIQOPG
is a PDP-11/45 code which prepares the VTT input data file as well as a
report on the aquifer stress at each stress point in each of the aquifers.
WINPG uses the column of change option, specifying with one card the start
and stop line where the flux, 0, is applied and the number of changes on
those lines. The second card of the pair specifies the column and the Q
applied in each of the changes. Several pair of cards are needed to fill
the matrix.

10



IT. PREPARATION OF PRIMARY INPUT DATA

PROGRAMS TO AID IN THE PREPARATION OF PRIMARY
INPUT DATA FILES

As discussed in the section on Basic Model Structure in the Introduction,
there are many kinds of primary data files which must be prepared in order to
run the ground-water model. The user normally only needs to modify these
files slightly in order to make a given model run. Many times this can be
done with the system editor program when the file is of ASCII (or formatted)
type. Binary files usually require the use of a special program or some of
the basic CIRMIS programs for manipulating model input files. Since we are
going to discuss preparation of all the various kinds of model input files in
this section, we need to organize the presentation so as to reduce the
confusion which might arise. The following is a list of the files required to
run the VIT ground-water model and produce an estimation of potentials
throughout the aquifers.

e A binary matrix file, which specifies the total stress of recharge at
each model node for each aquifer. This file is the main input to the
WISAPQ program, which sets up the Q file for the VTT program.

e An ASCII (or formatted) input control file for the main VTT input program
VTITINP. This file contains pointers to other files as well as
information on nodalization, time steps, numerical simulation parameters,
and number of aquifers. This file normally contains the file names for:

~ an ASCII node type map file which describes the aquifers' lateral
extent and boundary conditions (WISAP.TYP).
- various binary (or unformatted) matrix type files which represent
the hydrogeologist's interpretation for:
1) aquifer top elevations
2) aquifer bottom elevations

11



initial aquifer potential

aquifer storage coefficient
interaquifer transfer coefficient
aquifer hydraulic conductivity.

Y O AW
— S S

The previous section discussed the preparation of the stress-recharge
file. The main VTT input file for the VTTINP program is prepared via the
interactive editor, and its structure will be discussed in one of the
following subsections of this section. Construction of the calculation type
map will be discussed in this same subsection with the VTTINP file. The
binary matrix files for aquifer bottom, top potential, etc., are prepared with
the CIRMIS program from the hydrologist's contour maps.

Other kinds of files needed for this ground-water model include:

e base boundary maps for contour plotting difference maps
e average annual precipitation matrix files
e well stress data files.

The boundary map files, and binary unformatted files, such as average
annual precipitation, are prepared via CIRMIS programs. Other ASCII (or
formatted) files are prepared via the interactive editor.

12



MAIN VTT INPUT FILE FOR VTTINP PROGRAM

As previously mentioned, two programs must be run to set up the disk for
running the Ground-water Model. The first program is WISAPQ, which requires
the binary (or formatted) matrix file of total stress-recharge at each model
node for each aquifer. The second program is VITINP, which requires an ASCII
(or formatted) file that describes all the physical and numerical parameters
required by the ground-water model. Both WISAPQ and VTTINP simply set up the
data on the File-Q data disk on which the ground-water model operates.

The structure of the VTITINP input file which is created with the system
editor program is as follows:

STRUCTURE OF THE VTTINP FILE

Line Description of the Input Stream

1 Title for the run (80Al)

2 Name of merged potential files (matrix binary) or NONE for column of
change input

3 Name of merged aquifer bottom files (matrix binary) or NONE for
column of change input

4 Name of merged aquifer top files (matrix binary) or NONE for column
of change input

5 Name of merged aquifer hydraulic conductivity or transmissivity for

column of change input
6 Name of the calculational type file (ASCII file)

7 Name of the merged storage coefficient file (matrix binary) or NONE
for column of change input

8 Name of the merged interaquifer transfer coefficient (matrix binary)
or NONE for column of change input

9 Name of the merged ocean transfer coefficient (matrix binary) or
NONE for column of change input

10 Number of aquifers (I5), nodes in X direction (I5), nodes in the y

direction (I5), switch for normal or totally confined (Y = yes,
N = confined) (Al) switch for leaky artesian aquifer (Y = yes,

N = no) (Al), rotation switch (0 = normal, 1 = rotated) (Il1). Bias
elevation in feet (F10.0), Delta X and De1ta Y node spacing in feet

(2F10.0), storage coefficient multiplier used when aquifer goes
unconfined (F10.0).

11 Coordinates for the lower left corner model node X, Y (2F10.0)

13



Line Description of the Input Stream

12 Mean sea level, leakage coefficient, (only applies when a unmodeled
leaky artesian aquifer is being simulated and when the model has an
ocean boundary) ?ZFI0.0).

13 Transient or steady-state switch (0 = transient, 1 = steady state)
(I5), ocean transfer switch (0 = none, 1 = ocean transfer (I5),
automatic or manual operation switch (1 = automatic, O = manual)
(I5), number of iterations for steady-state model (I5), maximum
number of iterations for any transient model time step (I5),
convergence criterion for the transient model (normally

7.0 x 10-3) (F10.0), overrelation coefficient for the transient
model (normally 1.25 (F10.0).

14 Starting time (515) (year, month, day, hour, minute)
15 Ending time (5I5) (year, month, day, hour, minute)

16 Kind of time input switch (0 = manual, 1 = automatic) (I5), a number
of time planes (I5), when automatic time input, input total number
of days (I10), and initial delta time in minutes (I10).

17 Time when first time place is to be stored, ratio, and number of
to steps to be used in getting to this point in time from the first or
17+number initial time plane. (Year, month, day, hour, minute, ratio, number
of time of days.) (515, F10.0, I5) second time plane data, third time plane
planes data, etc.

17 Number of steps to be used between time planes, one entry per time
plane (20I3) automatic.

The next lines in the VTTINP file are only required when the NONE option
is used in Tines 2 through 9 above. The order of the columns of change input
is determined from the order of the NONE's in Tines 2 through 9 above.
Typically, most models do not have storage coefficient definitions nor are
they ocean transfer type aquifers. Therefore a NONE would have been entered
on Lines 7 and 9 so that first storage coefficients would be input via column
of change for all the aquifers followed by the ocean transfer coefficient for
all of the aquifers. Column of change works as follows:

Support that we have a node system NX = 43 by NY = 52 and that we wish to
define the storage coefficient as pictured:

14



20

52 52

.0005 .0001| .0006
Y30 Y40

.0002] .0001 .0003 1.0004
1 1
1 20 43 30 43
X X
Aquifer 1 Aquifer 2

The column of change input cards would be:
1, 29, 2, Aquifer 1 storage (starting line, ending line, number of
changes)
1, 0.0002, 20, 0.0001, (col, value, col, value)

\ —?
Y .
number of change pairs

30, 52 1,

1, 0.0005,

1, 39, 2, Aquifer 2 storage (3I3)
1, 0.0003, 30, 0.0004 5 (15, F10.0)
40, 52, 2

1, 0.0001, 20, 0.0006

A typical ground-water basin VTTINP input file is as follows:

15



LISTING OF VTT TEST INPUT FILE

4J8AP DATae HanFDRD DATA
OGP1:ATSAP, A1
CP1:wISARP RQTY
DRP1TNP AW
DR1:AlASP HYC
OPtswISAR TYP

NONE

NONE

NONE
1,58,29,YN1,2,04,3000,,1,4,
2,2,2,8,

V,2,2,7Y,
0,0,1,50,5@,7,E=3,1,29%
1975,1,1,0,4,9,
19750101'3'9,;@'
n,2,4,d,
197%8,1,1,0,2,9,
1975,1,2,4,9,4¢,
1,25,1,

1,01

1,25,1,

1,2,0@

1'2501'

1,8,

16

POTENTIAL FILE

AQUIFER BOTTOM FILE

AJQUIFER TOP FILE

HYDRAULIC CONDUCTIVITY FILE
CALCULATION TYPE FILE
STNRAGE CCEFFICIENT
INTERAWJIFER TRANSFER CQEF,
NCEAN TRANSFER COEF,

COLUMN OF CHANGE INPUT
(STORAGE COEFFICIENT)

(INTERAQUIFER TRANSFER)

(OCEAN TRANSFER)

o —



PREPARATION OF THE CALCULATIONAL TYPE FILE

The calculational type file WISAP.TYP (page 16) (an ASCII or formatted
file) is a column of change type of file that is prepared from the hydrologist's
interpretation of the aquifer. The hydrologist prepares a line drawing map on
a base map, which has model node locations plotted and other surface features
for reference. The lines drawn by the hydrologist represent the
aquifer-bedrock outcrop impermeable boundaries and the river, lake and stream
boundaries which act as known potential boundaries for the aquifer. The
modeler now attempts to match these boundaries with the node types of Figure 2.

There are basically four kinds of nodal types, and the rest simply arise
to handle the various shapes and orientations of the impermeable or outcrop

boundaries.

4 is a potential boundary, i.e., h = H(x,y,t .

. A is an external node outside of the aquifer.

is an internal, i.e., a nonboundary node which lies within the

aquifer.

These basic shapes, with all their possible rotations, are used to
represent the 24 kinds and shapes of impermeable boundary nodes.
The heavy lines represent the impermeable boundary.

A NIN

17



The basic format of the column of change input is (3I3) for the starting
and stopping line and the number of changes, and 14(13,02) for the number of
change pairs. To illustrate the column of change input, the following listing
is the column of change input file required to produce the node type map
(Figure 2). The calculational file should not need updating unless field
observations prove that the hydrologist's interpretation of the ground water

systems needs to be updated.

l 37. | 27. 19. 2. | 3@. l
7 4 “ AR Y 47 u:s.'n]r:s.‘x&n. ‘
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FIGURE 2. 1Illustration of the 27 Boundary Types Used by the VIT Code
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LISTING OF A WISAP.TYP INPUT FILE

1

WISAP AGUIFER 1

1,1,5
101 3324
121 3224
3'3311!
1oy 824
4,‘%11;
tet  T1S
5,5,11'
18t 424
6,6,6
101 224
77,4,
125 e2@¢
8,9'4'
116 222
1e,12,4,
126 200
11,114,595,
tat 217
12'12.5'
191 332
13,13%,5,
1a) 331
14,14,5,
181 215
15'15'5'
121 202
16/,16,8,
1a1  3@2
17,17,7,
101 1027
18'18'5'
121 1317
19,19,8%,
191 14a2
22,29,S,
121 1502
21:21,3,
fel (622
22,2e,7,
1901 2427
23,2%,5,
11 2717
24,24,5,
131 2802
25,25,3,
121 3102

3414
3114
914
80a
514
330
52@e
5102
5902
302
499
422
30Q
329
434
1112
1400
1522
1602
1734
2512
2829
li00

341

(NODE SPACING 3203,°)

41@2
3230
1223
1313

630

4ge
5381
520}
51914
5202
490¢
492e
4922
49@e

512
1233
4642
4602
4s@e
1812
2633
3822
Jaae

4491
3300
1301
140314

T390

5121
Soal
Saal
5004
5eal

933
1320
4891
4721
4601
2333
2704
4991

3801

43Qe
€918
2815
1437
53014

10002

4702

24092

4noe
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3209
2929
1514

4802

4801

4402

4491

4322 4421 48022 5104
44@2 48¢Q S102 3401
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COMPREHENSIVE INFORMATION RETRIEVAL AND MODEL*
INPUT SYSTEM

The Comprehensive Information Retrieval and Model Input System (CIRMIS)*
was originally developed to increase data storage and retrieval capabilities
and ground-water model control for the Hanford site. The overall
configuration, however, was designed to be flexible for use in other areas.
This development was sponsored by the Environmental Research and Development
Administration (ERDA, now DOE).

Expansion of this system has continued for several years, and CIRMIS has
proven to be an invaluable tool by furnishing rapid access to data as well as

rapid input of boundary maps or isopleth surfaces and interactive control of
ground-water models.

CIRMIS was used with the WISAP ground water study to provide:
1) preparation of matrix files for aquifer potential surfaces, aquifer bottom,
etc., which are necessary input to the ground-water models, and 2) the
preparation of map files, such as the WISAP background maps which are
ultimately plotted on one of the plotting devices or displayed on an
interactive scope for use with the CIRMIS Special Applications Programs.

* See Volume 1 of Part VII - Data Systems of this document set (PNL-3161-1).
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CIRMIS PREPARATION OF MATRIX FILES

The generation, modification and smoothing of matrix files can be
accomplished very rapidly using the CIRMIS system. Maps containing isopleths,
whether they be topographic contours, isopotential lines, or any other data of
this type, can be easily digitized and automatically interpolated to form
matrix data files that can be used by the ground water programs. Once
digitized, they may be rapidly retrieved for p1otting using the CONTUR program
or viewing on an interactive scope using the CIRMIS system. Figure 3 shows a
typical Calcomp plot of such a file. The dotted lines are iso-potential
contours interpolated from the matrix file which was digitized from the
original aquifer map. The Ahtanum-Moxee Basalt background map and labels were
generated using the CIRMIS map generating programs.

The original contour maps containing the isopleths were placed on the
digitized table, and digitized and manipulated as described in the CIRMIS
User's Manual, which is included in Part VII- Data Systems, PNL-3161-1.
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III. EVALUATE, DISPLAY MODEL INPUT FILES,
OUTPUT RESULTS

PROGRAMS TO EVALUATE AND DISPLAY
MODEL INPUT STREAMS

Many of the input data files and output prediction files for the
ground-water model are in the form of binary matrix files and complex
formatted (ASCII) files. Debugging of these files, to ensure that they are
free from data errors and are correct representation of the desired input,
requires the use of many auxiliary codes. The auxiliary codes typically used
for checking and displaying model input data fils as well as model output
files include:

o CALTYP - a program for checking out the calculational type file via
the use of computer graphics;
e LIST and LISTI - a program for listing a binary matrix file on the
lineprinter (either real or integer);
e THREED - a program for producing a biased binary matrix file for use in
preparing a three-dimensional plot via P3D;
e P3D - a program for producing a three-dimensional plot from a binary
matrix file;
e CNT - a program for producing a contour map from a binary input file
with a background map produced from a formatted background map file;
e DIFER - a program for comparing one binary matrix file with another and
producing a lineprinter difference map and a binary matrix
difference for contouring;
e WDIFER - a program for comparing a binary potential file with an ASCII
(or formatted) file containing well locations and observed
potential measurements.

The following show the input trail needed to run the program and a sample of

the output.

23



Program CALTYP

ACRHRUN DPZZALTYPE

IMTER MAWME OF CALCULATION TYWFE FILE (VR4
T2LI, ZOHISAP. TYP

TUTPUT TO XY x> , QUTRUT TQ TG (TO

-

LABEL CALCULATIOMAL TYPES (CR» , LABEL NODE NOZ. (1)

CHLTYR  --

1)
- .'
au}
m

Example of the interactive input stream for CALTYP. This
program displays the calculational types from the calculative
type input file so this input stream can be checked. This
input file can be listed via PIP on the lineprinter. This

listing is shown under Preparation of the Calculational Type
File.
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Program LIST

MCRFRUN DP2:LISTS

EMTER THE MAME OF THE FILE TO BE LISTED
ENTER MHODESH MODESY )

(213, ZINWISAR. FOT

28, 25
212, ZINNISAP. POT
Se 25
LIST --  <T0OP

Example of the interactive input required to run 'LIST'.

'LIST' is used to 1ist on the Tineprinter any binary format

matrix input or output file from the VIT code which is in real
number format.
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L2

(213,30 halSAP POT

58

LINEs |
08,8000
B,0040
A I'T1Y
09,0000

363,9
V,0000

LINEW 2
@,0000
0,040
@,0000

393,2
365,3
2,8000
LINEs
98,0000
$05,5
e, enap
393,80
374,06
@,9¢dn
LINES &
6,0000
$0%,9
86,0030
393,n
374,7
344,4
LINES »
2,008p
Sat. 9
403,53
393,1
36,2
344,8

LINE® &

02,0000
509,09
421,95
393,5
316,
545,06

LINES 7

480,1
512,3
398,17
393,9
374,17
348,9
LINES &8
4ta,b
515,¢
397,17
394,3
372,6
34b,2

LINE® 9

476,53
518,5
397.5

25

¥, 000
Wonina
V,08don
0, MBgy
69,4
WA

A e
W,008a
G v
39t 7
364,60
2,000

@, nN0A
565,9
CW.LT
392,0
32,3
©0,0000

0,100
S9b,0
0, #nee
192,13
ol ,1
44,4

@,A00A
507,04
394,58
392,95
374,14
344,7

474,9
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398,
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370,86
345,9

475,17
519,3
397,49
393,3
369,17
349%,9

13,8
Si6,6
397,41
393,7
368,1
¥, 1900

are,2
518,7
97,1

[
3,0dhe
4,000
3184,)
356,7
0,040

0,00y
L TLY
B, 3300
390,6
155,1
#,4290

0088
@, nava
@,8000
391,4
354,7
0, Aoy

a,na08
Sea,8
8,0u00
391,8
157,17
344,4

" I'T'T]
$04,0
397,2
393,00
362,7
3aa,4

4raq4
5e7,7
396,9
3ez,2
364,06
R,ne00

ar1,9
52%,4
39,8
392,6
364,8
2,000p

dbbeb
S36,4
396,08
393,0
364,2
0,008

463,08
S16,4
390,7

w0y
f 0802
‘T
389,13
he3NAA
i

90,0400
2,0840
g,0000

389,46
d.0R00
0,640

by G0Y
©h,08v0
V0020

3va,r
LT
VeV B3

BBV
V., 0000
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391,3
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0,0000

a7e,9
495,1
396,9
$91,5
359,3
@,0004

4685
4980
396,5
391,7
360,6

#,0800

463,2
498,3
396,5
391,9
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455,90
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0,020
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98,0008

8,0800
0,8000
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389,86
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82,0000
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90,2000
393,06
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0,000

472,48
482,1
396,2
390,17
351,17
8,0004

ATy,
419,17
396,2
390,7
355,2

", 2009

TS ]
478,3
396,3
490,17
357,2

e, va0d

46,2
472,9
396,3
393,00
358,1
P,02082

459, 8
459,9
398,13

v, bapa
6,20
V.00

386,1
0,800
Y. n004
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n.0008

366,95
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¥,00008

0,000
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188,2
¢,0000
®,0000
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2,2000
0,000
89,5
347,6
A,0000

416,4
465,9
195,9
389,17
349,3
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464,8
395,9
389,6
332,2

¢, 0000

469,5
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©,2000

a91,2
ear,e
395,13
305,3
349,28
8,0028

087.2
a18,2
395,84
304,)
351,0
2,2000

479,8
40},3
395,6

d,6unn
8,00
2,04084

378,4
0,000

?,000¢
8,000
8,00

378,5
0,000

200,68
2,000
398,4
381,82
345,2

%04,7
83,0080
393,4
383,2
345,13

S0b, ¥
425,
$94,4
383,90
345,7

$0),¢
423,40
394,06
383,4
340,13

S00,d
at1,3
394,9
382,4
347,9

4906,7
481 .4
395,1
384,8
348,40

89,9
399,1)
395,3

(1 POV
0,000
S9Nl I
312,06
N,0800

“,{*8ha
n,0000
394,3
3713,4
W,0000

Se4,0
,0000
393,9
377.1
344,4

504,3
0,000
393,7
379,9
344,17

S04,9
432,5
383,84
380,86
345,1

505,8
489,1
394,1
386,3
,ASII

586,2
492,4
394,4
379,¢
346,49

504,9
398,8
394,8
311,80
347,1

499,3
398.1
395,09

1SIT WOY¥4 LNdLNO 3TdWYS



8¢

ALY
T1,1
34,2
LINESs 18
473,9
509,8
397,5
396,17
369,06
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Program THREED

MCRZ>RUN THREED#

INPUT FILE NARME
[ 287, 207 JELLEN. BINM
(287, 2087 JELLEN. BIN s
HODESK, HODESY, NO. OF MATRICES TO SKIP, INVERT(@=NO, 1=YES)
188, 23,8, 8

136 23 a &

ENTER OUTPUT FILE NAME

ELLENZD. FIL

e LENZD. FIL
ENTER BRCKGROUND SUBTRACTION FACTOR

2680,

S68. 8800

THREED ~- STOP

Example of the interactive input program for THREED. THREED is
used to bias and/or invert binary matrix files so they might be
used to make three-dimensional plots with P3D. The output from
this program is an appropriately biased and/or inverted binary
matrix file in real number format.
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Program P3D

MCRZFZD
#4%3=0 PLOTTING ROUTINE#**
SPECIFY THE CONTROL INPUT DEY:FILNAMEJELLEN. CNL
ENTER THE NUMBER OF DATA SETS TO BE READ>1
DO YOU WISH THE INPUT FILES TO BE ECHOED ON THE LP:ON
DO YOU WANT BASE LINES TO BE DRAWN?DY
ENTER THE QUTPUT DEVWICE NRMEDXY:

WHICH DRIVE HOLDS THE FILE-@ DISK>1

....P3D ~- S5TOP

Example of the interactive input stream required to run P3D.
P3D produces 3-D plots of matrix files for various viewing
angles. The main input control stream format is shown on the
following page.
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Line

‘Line

Line

Line

Line
Line

Line

Line

1,106,33,1,124,1,33

7,'7.5'7'5

YY «55,,2@,,2700d909,
500,,502,,2,2,

e

ELLEN3D,FIL

YHAND ORAwWN ELLENSBURG INTERPRETATION
t.sfe.'ﬁlsz'a.

END

Sample of a P3D Input Control File
(ELLEN.CNL)

Format for P3D Control File

Pen number for Title, Nodes X, Nodes Y, starting X node
for plot, ending X node for plot (7I5)

Exaggeration factor, maximum size of plot in the X direction,
maximum size of plot in Y direction (3F10.0)

(only the YY option works), angle of rotation around Z
arises, angle of elevation from X-Y planes distance from
(C,0) goint from which the surface is viewed (2A1, 2X,
3F10.0

Delta X spacing between node points, Delta Y spacing
between node points, (always 0, 0, Q). (2F10.0), 0, O, O.

Type of file to be plotted Same format as for CNS
program data set 5
Name of file to be plotted records 1 and 2

Type of units for label location (Y = inches, N = data units),
Label for the plot (A1, 79A1)

X location for label, Y location for label, size of label
(inches), angle that label is to be plotted on. (4F10.0)
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Program CNT

MCRHCNT®
tkk CONTOUR PLOTTING ROUTINE (VY77. 20 #wx%
ENTER THE CONTROL FILE SPECIFICRATION (26R1)>NISAP. CNT
ENTER THE NUMBER OF DARTR SETS TO BE READ (15121
0O YOU WRAMT THE INPUT FILE ECHOEDON
ENTER OUTPUT DEVYICE/FILE SPECIFICATION (26R41)>>DP@:PAT. PLT

#xk CONTOUR FINISHED #xx%

Example of the interactive control stream required to run CNT,
the contour plotting routing for plotting contour maps with
background overlays. The format for the CNT input control file
is documented on the following page.
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SIZING PARAMETERS,
2,1,%8,25,1,%8,1,25,9

BORDER SPECIFICATIONS,

olloll!

SCALE FACTORS,

10962,,1,

PRIMARY GRID SIZES,
309@.03330.'

MATRIX INPUT FILE SPECIFICATIONMS,
2,0,

DPO3 {213,31NWISAP ,AQY
BACKGROUND FILE SPECIFICATIONS,

DPO: [213,31WISAP,BND (8F1@,0)
CONTOUR LEVELS,
1 Y .87 i,
345, ,520,,18,,1,1
LABELS,
{POTENTIAL CONTOURS FOR AQUIFER 1
Y 4928, ,2000, 16,0,

END OF LABELS,
END OF DATA,

Sample of the CNT input control stream, BASALT.CNT. This is a
lineprinter listing produced with PIP.
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MCR
FIFP:XY{=BASALT.FOT

Example of the method of transferring a disk type plot file to
CALCOMP .
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1D:

COMPONENT :

LOCATION:
DATE:
AUTHORS::
SOURCE:

2-3-2

CNT--Contour Plotting Program
{11,1] CONTUR,TSK

June 1977

S. W. Ahlstrom, S. E. Wise
FORTRAN 4 PLUS, MACRO 11
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DESCRIPTION:

CNT is a general purpose graphic utility program designed to compute
and draw contour lines for data surfaces of up to 256 x 256 nodes on any
of the Device Independent Graphic System devices. It is an important
auxiliary program allowing the usar to present output matrices in a more
comprenensible form. QOepending on specified dimensions of the matrix area
to be contoured, the program will operate in one of two modes: 1) all data
will be memory resident, or 2) data will be segmented on a FILE-Q format
data disk. Tnis program accepts variable node spacing and negative as well
as positive contour elevations. CNT also has provisiohs Tor plotting a
background map for the contoured data, as well as various labels, reference
marks and contour level labels if desired.

Two input streams are required. The first is an interactive conversa-
tion via a console device and is described in Section 1. The control input
stream described in Section 2 is accessed from any file structured device
as specified in the interactive stream.
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1. OPERATING INSTRUCTIONS AND INTERACTIVE I/0

As previously mentioned, CNT determines from the control input stream
whether or not a FILE-Q disk is required for the matrix about to be con-
toured. However, the user must also make this determination before running
the program so that a disk can be properly mounted. A FILE-Q disk will be
needed if the product of the number of columns and the number of rows in
the matrix area to be contoured (that is, the total number of nodes)
exceeds 3025.

After ensuring that all of the needed devices are properly mounted, the
user can invoke the program by:

MCR>CHMTCALTY
After loading, the program will announce itself with the line:
«#4% COMTOUR FPLOTTING ROUTINE (W77, 1) wwx
and begin soliciting information from the user. It will first want to
know the location and name of the control input file:
EMTER THE CONTROL FILE SPECIFICRTION (2ERALY >
Any number of data sets can be included in the control input file:
ENTER THE MUMBER OF DATR 2ET5 TJ SE RERC «I%y >
The user must specify the number of data sets to be processéd sequentially

starting with the first set. If more than one set is tc be read, the
user will be asked:

00 YOU MANT MULTIPLE PLOT FIL

-
-’

Lo

REAT

m
“
m

I[f the usear answers "Y", the program will expect to read the plot {ile speci-
fication for each data set from the control input stream. The following
questions will also be asked:

G0 YOU WANT A PIP CONTROL FILE CREATEDS
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If the user chooses to use this option, the program will build a PIP indirect
command file appending to it the name of the plot files as encountared in

the control input stream. The program assumes that the plot files are to

be transferred to XY:, but a simple editing session on the completed file

can change the output device to whatever the user prefers. then the indirect
file is eventually used, the files will be transferred in the same order

they were written and with the proper paging between plots. The user must
supply the name of the PIP command file:

EMTER MRME QF PIP CONTROL FILE (2wdl)

Specifying a file extension of "CMD" will simplify the PIP commands later
on. A proper response might be "AVGPLTPIP.CMD".

Regardless of the number of data sets to be processed the program will
ask the user which echo options are to be used. There is a primary echo
option that allows the data sets from the control input stream to be echoed
to the line printer device and a secondary option that will cause the matrix
that is to be contoured to be listed. The primary option must be salected
before the secondary option is offered:

00 YOU HANT THE INPUT FILE ECHOED:
o0 YOU WAMT THE IMPUT MATRIM ECHIEDS

When only a single data set is being processed, the name or the output
device and/or file must be specified:
SMTER OUTPUT CEWICEAFILE SPECIFICATION (Z881:
The plot file may be directed to a specific file (e.g., DP:PLOTT.PLT) or any
of the Device Independent Graphics system devices by specifying only a device
name. Devices currently allowed include disk (DP:, DB:, SY:), magnetic tape
(MT:), Cal-Comp plotter (XY:), Tektronix 611 display scope (TG:), Gould 5100
electrostatic printer (GD:) and Mcre Dicomed D-47 Color Film Recorder (DD:).
If the specified device is file structured and no file name has been given, a

default file name of PLOTDATA.TMP will be used. However, if the device is not
file structured, the plot will output directly.

CNT will nbtify the user when it has finished processing all of the
data sets with the line:

wkw COMTOUR FIMISHED ww«
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2. CONTROL INPUT STREAM FORMATS

The current input processing module has been designed to simplify the
preparation of data sets while maintaining maximum flexibility. Consequently,
the data that make up a control input stream have been grouped into 14 dif-
ferent data types or categories. Each data type has been assigned a keyword
phrase identifier which must precede the data. While the additional keyword
may seem like added work for the user, it offers many advantages regarding
complex data sets. First, it makes individual data entries much easier to
find when a correction or update is to be made. In addition, with a couple
of exceptions, the user does not have to be concarned about the order of the
sets within the control stream and is able to concantrate on specifying a
single catagory correctly. Some of the data types are optional and can be
left out of the control stream, and defaults values used.

As an introduction to the different data sets, all the keyword phrases
are listed below with a short explanation of their usage and the data cate-
gories they precsda. All keyword phrases are terminated with a period.

BACKGROUND FILE SPECIFICATION:

This optional data set is used when the user wishes to have the outlines
of pertinent features of the contour area drawn on the plot.

BORDER SPECIFICATION:

This data sent must be included to specify the length to be used for
the marks on the plot border. The marks are used to indicate nodal locations.

CONTOUR LEVELS:

This data set is used to tell the program which levels are to be con-
toured. This is an optional déia sat because it is permissible to draw only a
background map without any contour lines.
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END OF DATA:

It is possible to include any number of complete data sets within one
control file and this phrase is usad to signal the end of a data set and
must be included.

LABELS:

This optional data type is used to specify labels for the plat.

MATRIX INPUT FILE SPECIFICATION:

This data set informs CNT of the name of the data {ile to be contoured
and the format of the data within the file.

PLOT FILE SPECIFICATIONS:

The use of this optional data category allows the user to separats
plots that are described in the same control input stream.

PRIMARY GRID SIZES:

This mandatory data set specifies the distancas between nodes in both
the X and Y-directions.

REFERENCE MARKS:

The Device Independent Graphics User's Guide describes about three
dozen different reference marks that can be drawn on a contour plot. This
optional data set allows the user to exercise this feature of the plotting
software.

SCALING FACTORS:

This keyword is used to input the number of map units per plot inch
and the overall scaling factor. This set should precede the CONTCUR LEVELS,
LABELS and REFERENCZ MARKS.
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SIZING PARAMETERS:

v The data items in this set include the matrix sizes and some program
control options that must be specified. If the control sat includes a
title, this data type may be second in the control stream otherwise it must
be first.

TITLE:

t sometimes is helpful to identify a control set and this data set
provides a labeling mechanism. This optional data set must be placed first
in the input stream.

X- IRREGULAR_NODES:

Y-IRREGULAR NODES:

CNT has the capability of using an uneven grid system. These phrases
. are used to introduce variations in the X or Y-direction in the standard
grid as defined by the PRIMARY GRID SIZES.

An explanation of each data type given below consists of the keyword
phrase, a short description of the data, the record formats and sample
data strings. The samples are given in both formatted and free field
form. The free field format is easier to use because the data items are
senarated by ccmmas. However, the user must be careful when entering alpha-
numeric data items. A complets data set example and the resulting plot
is given on pages 35 and 36.
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Keyword Phrase: BACKGROUND FILE SPECIFICATION.

This optional data set is included to outline the physical features of the area being contoured.
Format: 26A1,4A4

Columns Contents Description

1-26 BFILE 26 columns for the background map file descriptor
27-42 FMT1 16 columns for the format to be used when reading the background map file
Sample:
L’l' A_l' “’nJ“lNQ[J‘:l!A!;JF.IJ L IL_I']I [ l'l‘L“l'l‘l“_A!_‘l l I L.LL_L.L.LLJ.I B WY T TS U N O N N I . I_I_A_I_I.J_J_IJ_I_A_.L_J_I B U T e B I.J J5C WD S W W DO O A | ]
¢ — A ——- e e e B -~ +
":.ﬂ l ‘ﬁ )I?Jll,]_lg_l.'.‘lqt! l"ltl J_‘] 11 | QR O T Libl!l.lu lul)l.l I‘IIAl Y | J.LJ-LJ{)J Y JUOY N U Y R LJ_LJL.J_.I..LJ._I_LJ l l B TN S O N T X l_Jpl

9 8 0 8 8 0 ¢ 0

In the above sample, the name of the background map file is

a) DB:[161,201] ONOFRE.MAP and the format of the X-Y pairs is

b) 8F10.0. Note the presence of the parenthesis in the format specification.

Backqround map file format description: Two record types are used to describe a line on the map.
The first type gives the number of X-Y pairs used in defining the line and the pen number to be
used when drawing the line. This is followed by the X-Y pairs in the format given above. The

combination of these two record types can be repeated as often as necessary.

Record Type 1 format: 215

Columns Contents Description

1-5 NPT Humber of X-Y coordinate pairs used to describe a line
6-10 NPN Pen number to be used when drawing a line
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Record Type 2: Contains the X-Y coordinate pairs defining the boundary line. The format of the
lines 1s as specified in FMT1. However, the values will be expected to be in sequential X-Y pairs.
A minus X coordinate will cause the pen to be raised before moving to the coordinate.

The sample below uses five X-Y pairs to draw a box counterclockwise. Pen number 1 is to be used
when drawing the box. Only the free field format is shown.

5,1
-10.,10.,20.,10.,20.,20.,20.,20.
10.,10.
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Keyword Phrase: BORDER SPECIFICATIONS.
Format: 2F10.0,15

Columns Contents Description

1-10 XTICLN Length of the tic marks to be used on the bottom and top of the border
box (inches)

11-20 YTICLN Length of the tic marks to be used on the sides of the border box (inches)

21-25 NPND Pen number to use to draw the border box

Sample:

t’AQLHngI-LﬁJIELu_kuJ!AEL’.‘.Al.J! LQD!J"&.IZ L ddi ].J_L_L_L_l_l..l_l.l_l I Y VY O Wy W § ,JAJJ.J\.LJ _L‘L_l_J.J_l_L_l_L_L_J_l_LJ_J .J__'l-l PR TP W e | .J._.L_]
Ll Ittt | ailesnratell | LSNP SRR R

[—L [ N O W R S b l! [.J PN T Y R G S B l.'.[ L4 .,lél._l .J..LJ..JJ A ...LJJ.I...L-J.I.J.I..I.L-LI...L~L.-l..l-i-.l~ L>L..LJ.LJ.L_I_L.LJJ_L_L.L_J_ ] JJ_I PO Y Gy [ e | .J.J__I

g enlion

o
LR A S R A S ]»_L_L_L.A-L_L_Ll.L-J PV U VWA DA AV Y Y WS NN U DO U TR W VU I U W L R WO U Y W I Y IS0 IO WA S O S B S U T W NN N § ]

2
0 47 Vo e T TR 5O Y T 0 WY O R YO T R YO O O T YOO WY VO O NOY O YU Y YUY IO WO 0 OO SO W 1O Y S WY W T B v.L.‘LJ_.l_L.L_l_LJE NS TR T OO W W WO W R O Y OO O Y TN N N |
| ! : y 5 7

o 6 o 0 o ) ) 0

In the above sample, the length of the tic mark to be used on the bottom and top of the border
box 1s

a) .1 in. The tic marks on the sides of the border box will also be the same

b) .1 in. The border box is to be drawn with pen number

c) 2.
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Keyword Phrase: CONTOUR LEVELS

Important features of this data set include the two methods of inputting the contour levels and
the labeling options. If the absolute size is to be used, the SCALING FACTORS must precede this
data set.

Record type 1 format: 15,4X,A1,F10.0,215

Columns Contents Description
1-5 NCTYP Type of contour level specification

=]; read starting level, ending level and increment. The intermediate levels
are then calculated (see record type 2)
=2; read each level to be contoured (see record types 3 and 4)

10 CLAB Primary contour label control
=N; no labels
=Y; label each contour line

11-20 S7 Contour label height (inches). Inputting this value as a minus number will
cause CNT to disregard the overall scaling factor and use the absolute value.

21-25 LABDEC Number of digits after the decimal point in the contour level labels. To
have integers printed, input a minus number.

26-30 LABALL Secondary label control; CNT looks for room along the contour line to place

the label. If there is not enough room a label will not be printed unless
LABALL 1s input as 1. In which case every contour line will be labeled even
if some labels are overwritten. Of course, if CLAB=N, no labels at all will
be printed.

Record type 2 (to be used when NCTYP=1) format: 3F10.0,315
Columns Contents Description

1-10 CSTRY Starting contour level (must be less than CEND)
11-20 CEND Ending contour level (must be greater than CSTRT)
21-30 CINC Contour level increment
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Columns Contents Description

31-35 NLIN Primary contour line type
=0; solid line
=]; dashed line
=2; dash-dot line
=3; solid line with triangle symbols

36-40 NINC Spacing of the secondary contour lines. Every NINCth contour line regard-
less of value, will have the line type specified by NLINI.
41-45 NLINI Secondary contour line type (same as NLIN)

Record type 3 and 4 are used when NCTYP=2.
Record type 3 format: 1I5

Column Contents Description

1-5 NLEV Number of contour levels to be read (maximum of 50)
Record type 4 format: F10.0,15 - NLEV records are read

Column Contents Description
1-10 CLEV(I) Contour level I

11-15 ACNT(I) Contour line type for level I (same as NLIN; record type 2)
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In the above sample, CNT will

a) read record type 1,

b) label the contour lines with a label height of

c) .14 in. and output

d) 2 digits to the right of the decimal point

e) The lines will be labeled only when there is room with no overlapping of labels.

Record type 2 tells CNT that the starting level is

f) -.6, the ending level is

g) -.3 and the increment is

h) .1. This will yield 4 contour levels of -.6, -.5, -.4 and -.3. The primary line type is
1; a solid line and every

j) 5th line will be a

k) dashed line.
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Sample 2:
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Sample 2, the user is going to
Specify each level.

Y W W B DA Y 1

U T W S Wy

555 WO TN D N B N O W

U U R Y W W A WY Y

JUSL G U W NS O D W

O W N Y Wy O O DS R

VN T Y W W W U

W Y VA OO 1O O T I 1

JS TN Ty Y VN i G RV Y W

4444 % 2 b 3 b

Y U N DA W W U W

Y W VY N Y WY W Y

4
(]

The lines are

b) to be labeled with a label height of

c) .14 in.

d) have no decimal point and
e) all of the lines are to be labeled without regard to overlapping.

f) 3 levels are to be contoured.

g) 1.0 and will be drawn using a

3.0 and a

solid line.

dashed line.

The second level is
2.0 and it will be drawn with a
The final level is

dash-dot line will be used.

The overall scale factor is to be ignored.

The first level is

5

The labels will

VU W N WY O T O
7
[}

f WY U O W G O N WY [ IO DY WY N N U O S

JY 156 T WA WY SF O R W

JS Uy NS (5 W Y O G R W

5 Wy U O N DOt I A D B8

S T 0 Y Y 0 S WY 9
(s}
o



Keyword Phrase: END OF DATA

This keyword phrase announces to CNT the end of one control data set and the beginning of the
next. It must be present in all contrel data sets or the program will not function properly.

Sample:

klﬂ:‘_h -BELE&{.buJ_LL_L L -lé]jL-J_I_L_l.L .L_L_Ijl_ L 444_14;1“‘144.44_4444.45[4_1_1 - _l_l_l_.L_léL_L_l__L_l .L.L_l._Lil_j N J-J._J_L8]
0 0 0 0 0 '] 0 ¢

A"
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Keyword Phrase:

This data set allows the user to supply labels that will be drawn on the plot. The set consists
of two record types that can be repeated as many times as required. The set is terminated with
the phrase "END OF LABELS".

Record type 1 format: 11,77A1

Column Contents Description

] NPNA Pen number to be used when writing this label

2-78 LAB 77 columns to hold the alphanumeric label text

Record type 2 format: Al,4X,4F10.0

Column Contents Description

1 nDTYP Label coordinate units indicator
=N; coordinates expressed in inches
=Y; coordinates expressed in map units

6-15 XLAB X-direction coordinate of label

16-25 YLAB Y-direction coordinate of label

26-35 HLAB Height of the label in inches. Inputting this value as a minus number
will cause CNT to ignore the overall scaling factor when writing the label.
If this option is used, SCALING FACTORS must, precede this data set.

36-45 ALAB Angle of the label. An angle of 0° will cause the label to be plotted

parallel to the X-axis. If ALAB = 90°, it will be plotted parallel to the
Y-axis. For further information, consult the Device Independent Graphics
User's Guide.
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IJ._J_I._LJ.JII

s Y Y U TN N O B B S

R T O WSS O N O WY N B

L W N DU WO OV T T

[ R WY S0 R O I N

OO YN R N W S W Y

IOy U YN WS W (O T |
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) W W W W . )
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M
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—

b
|'I | R T T WO Wy W LJ.J'LA—L.I-L § W W G . l wi_l
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There are two labels in the above sample.

L h8

¥ [PV NV KU WA AU Y Wy S

“ tl._[.l.l!‘elIL y

1
LA TOL

HESLELAD, b

228809, A.J_JEA'1

SV A O W
LinBt L

A_L.l_Jll_l_J_l
J Y T WY (S WO Wy W S

?.L“l_.l_L_l_l-l-l_

ESea J-lz.
0

B O S O T O
3
(]

pen number 1 and its text is
b) “THIS IS THE FIRST LABEL".

c) inches and the X-coordinate is
d) 2.0 in. and the Y-coordinate is

e) 5.0 in.

f) .14 in. and will be drawn

2000.

parallel to the X-axis.
pen number 2 and its text is
“"THIS IS THE SECOND LABEL".

map units with the X-coordinate at
1000. and the Y-coordinate at

S SO VY JUS 10N U DN GED Uy W

U O I W DUV W 1S B S .
|+ 4.4 043

N B NN DI U W U S

[ I U ROV QY WY Ny W B

I U T W )

b4 4 4 3 4 4 4}

y U N W U W W .

S W A 't
JOU AP G WY NS WM W VAN W U
1 UV VAU W Wy NOU WD N
[ WY D NI U AN NS D W Y

S U0 W W I Y Sy W S B

S S U W P I .

T '

S WO O U W W W

NS I i |

W T U T W '

SN VT U D U W S E

[N Ry B Y W P S .

55 VU N W W Y U O O W

| 444 L 4 & 4 XL

L L..L_A.J_l‘i
e

The characters will have a height of

The label will have a height of

¢ -

§ S T O T T W W
3

T T Y .

The coordinates are given in

The first will be drawn using

The second label will be drawn with

A4 4 b4 8 413
7
(']

The coordinates of the second label are given in

N0 W IO W N W S

U DR W UG N W 1. W W

J VR U WY P OV N W W B

P W D QU B W U B §

.07 inches and CHT is to ignore the overall scaling factor when writing the label at an angle of
90° which 1s parallel to the Y-axis.
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Keyword Phrase:

MATRIX INPUT FILE SPECIFICATION.

CNT is capable of reading the input matrix from four different types of data files: formatted,
unformatted, FILE-11 random access and FILE-Q random access. This data set identifies the type
of file and provides the program with the file name.

Record type
Column
1-5

5-10

Record type

Column

1-26
27-42

Record type
Column

1-26

Record type
Column

1-26
27-31
32-36

1 format: 2I5

Contents Description

MTYP Data file type
=1; formatted ASCII (record type 2)
=2; unformatted sequential binary (record type 3)
=3; unformatted random access binary, FILE-11 structured (record type 4)
=4; unformatted random access binary, FILE-Q structured (record type 5)

NMATX Number of matrices within the file that are to be skipped. The first
matrix to be read will be the (NMATX +1)th matrix in the file.

2 format: 26A1,4A4 - read when MTYP = 1

Contents Description

ANAME 26 columns for the data matrix file name

FMT Data matrix ASCII format specification (16 columns)

3 format: 26A1 - read when MTYP = 2

Contents Description

ANAME 26 columns for the data matrix file name

4 format: 26A1,215 - read when MTYP = 3

Contents Description

ANAME 26 columns for the data matrix file name

NBLK Number of records in the file

IBS2 Number of real words per data record
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Record Lype
Columnn

1-2

3

4

5-13

Sample 1:

5 format:

Contents

DVICE
IDRY
Not Used
ANAME

Description

A2,11,1X,9A1 - read when MTYP = 4

FILE-() device containing the data matrix file
Drive number of the File-( device

9 character data matrix file name

formatted ASCII file; note the presence of the parenthesis

| svataaaa @

ﬁﬂﬂ.ﬂﬂ&pﬂl

Sample 2:

HATRA X, INPN,

T, 00k, sp
J TS G DD S SN Y N W 3

.J'—ML’LL_L.L 12

L AL AT of

H S b T D SO0 W S |

Oy T T W T O W

F U T Y S T W |

| S T W T

WY U Y WS Wy YW O W o

41 J.J_l_lgl.r 13

with the second matrix.

SN T N U IS D W W

PR O T T T T W N

} W T W N WY Y ¢

S JNEY 10D T DR IO N B WS

BN S ID I QO W O | _il_LJ_I_L_A_l_LJ_
)

al'lul)l O

| SO0 W Y O O N |

[
¢

51 J,LLJJJJ_G
[

unformatted sequential binary file; 1 matrix is to be skipped.

S50 T T _1_17.
o

A T O
8
[

Processing begins

LTI,

[ B | J-{l.LJ LJl

L0, 2,000
1 |
']

ANE

I}

Sample 3:

..1~L_l.r I.IEL l.._l5 l!‘

JE TR S TV U N W O

VEJENE, DA,

4]
2
0

LA TLS

J5 0y N5 [ O G Y N

EJ.'_L [ U W O W

J U5 O 6 06 WS T N W -

ST U N U

1N N B U 6 N U SN N

IR W
3
e

J-L.L,LJ_L.IJ.L‘IJ
']

IS0 N O U W P SN DO Y

S TN U0 U VY IO Y O W |

[BS0  FN W US E T W |

T Y W W W

O W T T N U I

S D SV W RS QNN PN W DN DN

LA dodo g

_LJ-I_L..L_I_L_I.LE JUNN N VA U0 S N A ~17.

unformatted random access binary FILE-11 structured file

_.L.Jkl_l_l-,L.L.J_lE

lﬁJlL[lJ K NF P

J QS W l]l L. LJ.E
Ll!’.l!:'lﬁ

2}
MU, Sk, r_’ﬁ

T T T B R
M0

l a 0&]9.&..1 {209 el W WY R 12

LLALLEATLD

JON W Gy Uy N I A

“Al.l,_L_l_l_.l.L_l [

| S W T Y I

T TS T WS S W B Y O

Y 0 Wy W W UG U Qo I Y

B T O 0 YO O
3
0

T TS
4
¢

10 T Y W Y Y S 16.. B

S SO Y VO WO T T T T WO S5 U D W U W O Y Y

U Y N W W O WG T S W U DA O QN VU OO 0N I

A ..L.L.J..ls. S IS N WA N 0 | .J-.l7

0

JN T Y G R W W W

A D T 0 T W

Y By B o | J._L_Llﬁ.
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Sample 4:

PATALX, JNP

N . L“.l_l _.L_L_lg.

?n!:&.‘.ﬂﬂn L LQL?

U, FALE, SF

S ' U W W i I O N R DY S PN U W Y Y NN Y

[..LLL‘LLJ B ) -.L_LZ

unformatted random access binary FILE-Q structured file

SALIEALLO

L bl
3
']

A

[ o U YO T Y TR W T |

| T .

[0 UM WU WY W B S S N

R T RS QNS GG A U W N O

Al _1_14_1'_‘J
']

S0 W U O T .L.JEi

I [ T U Uy U YOS N N W OO WY W OO U A W W |

44 43 44 4

| I TR Y T W U I

[ U0 U T S W S W

[N W T DA T WY S A R0 T

" B B LJ_A_I.J_LLJE

100 T B T S B —LJi

W WY
f
e
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Keyword Phra

se:

PLOT FILE SPECIFICATION.

When using multiple control data sets, this data set allows the user to separate the plots into

individual f

iles.

interactive 1/0 session that multiple plot files are to be created.

However, this keyword phrase is only active if the user specifies during the

Format: 26A1

Columns Contents Description

1-26 MULFIL 26 columns for the plot file specification

Sawmple:

NN I TIYSVRIS.] VY. NPT J_u“_u_._uuw;]._u_t_km i

J!J!l:lpllll@l'lol: 'IP&IIL { VN N W T T Y W Y O § J_l_ui.l.u_L.l_.LJ_l_lil.._l_l_LJJ_l_L__L_lﬁ F W T O T O O W | JJ_LJJ.JJ_A-L? .LL_L.L.L_LJ..LJ.B.
] ¢ 2 ] 9 ° 0 ¢
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Keyword Phrase: PRIMARY GRID SIZES.

Format: 2F10.0

Column Contents Description

1-10 XINCP Standard node spacing in the X-direction 2map units}

11-20 YINCP Standard node spacing in the Y-direction (map units

Sample:

Pﬂlm&h&hulﬁﬁﬁLl _].J._LJ_,L 4 J.L_J_I»J_Ll.l_l_l_L_l_L‘l‘.L_l .L.L.J.-l_L_L.LLLJ_JML_l_L L _L-l_l-l_L.l. IR 'y J.J_LJ__L.LJ .L_I._LJ_I
- ——— fi - 8 i

[JJ.-LJ»J!J@ME[M&EL‘L‘J_.L LA it I bl b4ty l Ll l L1y 1-1_1._;_.1.[_1_;44.1_1.4_1_1_ L_LJ.J.J..J_I,-L_LJ

[vn AHARY, salip suzes.

Y N T iy W N U T W

‘3
! .."_193u;u:n'h‘!;‘r’,;u-s.;_n,_L.u_s .
2

S O W D G N W W

Y W S B T T W |

S0 W U S SN S W U W

F U WY W YO W S |

S T T W W W

3
()

f U Y U T T Y O
i

3
0

T T B A
6
0

The above example shows a standard node spacing in the X-direction of
a) 1000. map units and in the Y-direction of

b) 2000. wap units.

S W O A W VA e B S B

S W S Y T |

I Y Y T T N L{
._1.1_1_1_1_1_1_1_17‘
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Keyword Phrase:

REFERENCE MARKS.

This data type allows any of the symbols available from the Device Independent Graphics package to
be drawn at specifijed locations. The data can be repeated as often as the user wishes and is
terminated with the phrase "END OF REFERENCE MARKS".

Format:
Column

1-5
5-10

11-14
15

16-25
26-35
36-45

46-55

215,4X,A1,4F10.0

Contents Description

NPNA Pen number with which to draw the reference mark

IRF Number of one of the available symbols (refer to the Device Independent
Graphics User's Manual for the available symbols)

Not used

DTYP Label coordinate units indicator
=N; coordinates expressed in inches
=Y; coordinates expressed in map units

XLAB X-direction coordinate of the reference mark

YLAB Y-direction coordinate of the reference mark

HLAB Size of the reference mark in inches. Inputting this value as a minus
number will tell CNT to ignore the overall scaling factor when drawing
the symbol. If this option is used, the SCALING FACTORS must precede
this data set.

ALAB Angle of the reference mark. An angle of 0° will cause the symbol to be

drawn parallel to the X-axis and a 90° angle will cause the symbol to be
drawn parallel to the Y-axis.
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hl&fﬁl‘lﬁl‘.&l.h"il—l.l & T R D § l [N W50 DO TR DA YO0 TS Wy B ' . WD N Wy V% W .L_IJ_L L b L. l. L J_.I..Ll.LAL_L_J_l.AJ..L - LJ_L_J.L]_A L.J_I_A_L-l_L_L]

- = f—n-— B—+

[ | R

L -

i "

G———»

lll Llllij lll_l] 1.0 INI 14 LJ]J I_JJQJJ_J_L_A‘LI_LJJ.LO.LJ.JJ_LJ

=

[—

M e e e |

R L | B o a0

J_.L..L!.Lh J . l..l -l_Jul i .L._L_LJJ_LJ__I_.L_L_.L_L_LJ_I Y 0 B0 Ut W W . _l_l

150

—
4 EL‘J..L_LJ._I_[.L_LLJ_A.LJ_LJ‘J,J -J-LJ_L.L..L_L_LJ

[L_I_L-l- | N W L—-L]-J_J_LJ.J_.I LJ-L_I ¥ 0 S b bl D NS SO N § l ”.I.L_L_I_L_I_A_LJ.._I_AEI_A- ..L.l_.l.l..l.l.i..

Eﬁfll ulr_l_ W LML'![I‘;L_L,!LQL_k l [N U Y I T M L] L-.L_l—l.l—l_l_l-..l_l_l_ L.l_L_l_LJ_L.lJ-_LJ_l._J.J_l _LJ.LL__L_L_L_J.J .l_l_iL..L.LJ _.LL_LJ__LJ

WLELNENCE, }

FWNWLIN LI

A" S.LJ_LL

| 443 L«L‘ ljlgl._l

U WA 00 1O WO G W P

i
@ty @y
100

100, 10y 28,

O VY U S Y W W Y Ty U

JS WY SN S B B N

G i

NS 1O VN S DA W P G G

[V T N W R O Y

S I T S U T S S

Il 3 4 4 i1 )oa

N W G O

| Y U S T O S )

[ W B Y Y R S A W

Lt i3 b

J B VA I W Y0 W N W

’ND ur REF

b i TV )

tRAENCLE Hﬂﬂ

bododod b 4

kS

There are two reference marks in the above sample.

pen number 1 and number of the symbol is

b) 11. The location coordinate are expressed in
inches with the X-coordinate at
in. and the Y-coordinate is
The symbol is to be drawn

a)
c

dk 2.
.14 in.
no rotati

number 5.

300. map

3. in. from the origin.
high with
The second reference mark is to be drawn with

pen number 2 and the symbol to be used is

On.

1o doaotan ]
3

O W T T T

W I PO N U Wy W S

W W W T Y T W N )

W T Y T W W S

_L,L.LAL.J.J»_,L.L_L‘.&
e

The location coordinates are expressed in

units.

a counterclockwise rotation of

n) 45°.

map units with the X-coordinate at

150. map units and the Y-coordinate at

The size of the symbol is :
.28 in. and CNT is directed to ignore the overall scaling factor when drawing the symbol with

o) End of Lhe reference marks for the control data set.

O 00 T W
6
°

_L_LJ_LJ_..A..L.L_Li
[

The first will be drawn with

S T T VO T O O J.J.E
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Keyword Phrase: SCALING FACTORS.
Format 2F10.0

Columns Contents Description

1-10 DSCALE Data scale factor (map units/inch)

11-20 FSCALE Overall scale factar that modifies the size of the entire plot. This
parameter is used as the argument to the D.I.G. FACTOR subroutine

Sample:

LE.{‘.}—IL&&LMMMS - ]:J Lobode L.I_L..L.J_J .J_L~.LJ..L_LJ._LJ_I_L_LJ_1 _I_LJ_L.A_[_L.J_LA_L_I_I_L_L]_J_LJ_I_I_L.L_I -4 _LLJ Y WO TG QN TN I

- [ 1] 4

.-l_l-L_.L_l_l! La. IG_IJ_L—L.L.L_L.I_LJ—EI 444 ..L.L.l_.L_L_L_.l VJ_LLI_I..L.LJ.L[_L_L_J_J_LLJ_LA:LLLJ_&M ‘.L_L_t.l_l.. .L,.LJ_‘_I_J‘_J_LLL_L.LL, f 1 W} _1__]

| ; c T
BCALING, FACTORS v aalvwcsa v faoasaaaaaadaaaceasaa v s b ciaaaan
:_L!l!L_LLA?JJ Ji,,t.u.x_t_l..u-.l. At ddrg 13 Y DA TN T A T O Y T U W VT O T T O O T O T T VW O SR W -LL.LJJJJ..L_L—J
4 3 6 7 e

® [ é 0 o o 6 0

In the above sample, the number of map units/inch 1is

a) 100., and the overall scale factor 1s
b) .5 which reduces all vectors and sizes by half. .
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Keyword Phrase: SIZING PARAMETERS.
This must be either the first or second data set. It can be preceded only by the TITLE.

Format: 9Ib

Column Contents Description
1-5 IOVR Paging control variable. This variable can have two functions. HWhen

multiple control data sets are being processed, the value of the data

item determines the placement of the pen and establishment of each plot's
origin before it is drawn. If this is the last control data set being pro-
cessed, il determines the placement of the pen after the plot has been drawn.

=0; this is the most frequently used value. If multiple sets are being
processed, a new origin is established before the plot is drawn and if
this is the last data set, the pen is moved bottom right after the plot
is drawn. Plot files created with this option can be transferred to the
plotting device by using a wild card PIP command or with an indirect PIP
comiand file without the user manually moving the pen to keep the plots
from being drawn on top of one another.

=]1; this is the overlay option. If multiple sets are being processed and
this is not the first set, a new origin will not be established before
drawing the plot and no border, background map, labels or reference marks
marks will be drawn. However, if this option is used in the first data
set, the border, background map, labels and reference marks will be
drawn. When used with the last data set, the pen will be moved bottom =
right after the plot has been drawn.

=2; reserved for future enhancements

=3; used for drawing only the border, background map, labels and reverence
marks. If multiple sets are being processed and this is nol the first
set, a new origin is determined before drawing proceeds. When this
option is used in the last data set, the pen is returned to the plot's
origin after the plot is completed.
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Column

6-10

11-15
16-20
21-25
26-30
31-35
36-40

41-45

Contents

Description

TIOVR (contd)

NPNC
NX

NY

NCXF
NCXL
NCYF
NCYL

CELCEN

=4; this is the zero-zero option. If multiple sets are being processed
and this is not the first set, the plot will be drawn using the last
established origin of the previous plot for its starting point. And,
if this is the last set processed, the pen will be returned to the
plot's origin after the plot is finished.

Pen number with which the contour lines are to be drawn
Number of data nodes in the X-direction (256 1is maximumg
Number of data nodes in the Y-direction (256 1s maximum
Starting X-direction node for the plot area

Ending X-direction node for the plot area

Starting Y-direction node for the plot area

Ending Y-direction node for the plot area

Note: If ((NCXL-NCXF)+1) * ((NCYL-NCYF)+1) is greater than 3025, the
matrix is too large to be kept core resident and a FILE-Q disk
will be needed for temporary data storage.

Cell centered data (i.e., DPRW Transport Model output) - INTEGER

=0; no offset

=1; background map will be displaced 1/2 of the first node spacing
increment in both the X and Y-directions.
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Sample:

EL!. LZ.J! E&Lm!lh.tﬂ&t!i [!121 44 L_l VS B [ Wy Ny LJJ_L_LJ_A_LJ_A_L_L.LJJ.I_L_L‘J_LJ._[J R T Y W Y J_A_LI.L.L.LLJ_J.J_I J T S T _L_J_l_l_l

-~ f—-— = N — D~ F— = L b — | —

[_LJ.L_l!Ll_l L.ll l~L.L.l-L.L.J.-I- l—l..]._A J._L.l-l_L l.l..l J_J I._A_L.LI_L_LJ..)l_LJ_L_&_L_L_L.I_LL_L_L.L L.L_L..A_.J...l_l_l_l_.l_l_l_l.l_l_l_l__l_.l_l..l. R I I.J_I

EL_L I‘IEL rJﬁpr_&l—L—L—p.l_Lu SIS T N N SN U OF NN W YN Gy WOV U NV NN UV AN WA G SO0 W W U T N SN W ..L_l..L.LJ.J_l_L.L._...L.J.L.l.L_L.LJ-l_‘I.LLJ._L_L_L.LJ_l‘]
i e J..L_L_,L.L.LJ_L.JE

A-,L'.LJ_IEJ@LA!J?. a2 38223, P 3@, L e o s va i caaag
2 5 6 7

3 q
] ] ] 0 ] A 0 0

In the above sample,

a) normal paging will be done and the contour lines will be drawn with

b) pen number 1. There are

c) 150 nodes in the X-direction and

d) 100 nodes in the Y-direction for a total matrix size of 15,000 nodes. The starting X-direction
node for this plot is

e) 1 and the ending X-node is

f) 50 for a total number of X-direction nodes of 50. The beginning Y-direction node is

g) 25 and the ending Y-node is

h) 75 which yields a total number of Y-direction nodes of 50. The ultimate matrix size of the plot

area is 2500 nodes and this plot will not require a FILE-Q structured disk. The data in the

matrix is
i) not cell centered.
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Keyword Phrase:

TITLE.

The title is for identification purposes and is used only when the line printer echo option

is selected.

It should be the first set in the control data set followed by the SIZING PARAMETERS.

Format: 80A1l

Column Contents Description

1-80 TITLE 80 columns for the title text

Sanple:

llluLl:_u_j_l NG U O I N O O 1 U W0 W W N U S50 W VNN S T W N U O S Y U W W W N Ul S O y N P I N O B W

SHINoL, Ei:
1
»

TV U W '

T W N W Y .

EnﬂnNiﬂﬂ&Ltg.f‘.Mn JEHPLARATURE OF, 9727 /78, 1 v v saasaaadaaiaia 4]
) 4 5 6 7 3]
('] ] ® ']
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Keyword Phrase: X-IRREGULAR NODES.

CNT 1s capable of contouring a surface with an irregular grid system and this data set is used to
introduce irregularities in the X-direction. It consists of two record types.

Record type 1 format: 15

Columns Contents Description

1-5 NEX Number of intervals in the X-direction that the node spacing differs
from the standard.

Record type 2 format: 2I5,F10.0 - NEX records are required

Columns Contents Description

1-5 NSX Starting node interval in the X-direction for the nonstandard grid systenm
6-10 NFX Ending node interval in the X-direction for the nonstandard grid system
11-20 XDIF Grid spacing to be used for this variation interval.

l’h-ﬂﬂﬂu‘:}iﬂﬁﬁ !L.MLEYJ.J _A_J.J_LJ_I.J_LJJ._I_L-LJ-J_LJ..I_LE_I_I_I_I_J_LJ_L_J-_L_JJ YT YO W 2 | l VOO0 SO TR VOO T T [-L.L..L.L.J.U..LJJ

- — f— e
[-l.L_L_ll.LJJJ_LlJ_J_I_J-l_A.I JJ_I-L.L_I_LLJ._J .L_IJ_A _I_J_J_L.L_L.L_L_J_.LJ»_L_LJ.J_L-L_LJJ-LI-LJ.I_-L.L_LJ.L.L_L_L_L_IJ_I_I_I_A_A_LVLJ.J_J.A_L]
= B (e ———— ) - = . e

l. Lt I! Lo_l oy l! EI.J.J_J._I_I!JQ IQAQI'J Py W G LJ_L.J,-L.L.LL_LJ_.LJ.JJ.LJ-]_-L_L.L.L_LJ-J_I—LJ._I A_I_LJ._L_I_I_LJJ—J»-L_L_J_J_J.J_L.I_.L_I._LLJJ -I..lj

- o *
!Liﬁﬁﬁ&ﬂtﬂ &j&ﬂl‘:mu, Y W VO T U Y T T N | F W W T b TN T WY W N W F W T W T U T L4 1 2.8 4 4 ) B T W Y U )
_l_j__[,_l_]_l__[_l_u_ S R TN O O G N O U O O WY N A U W W S § L .4 3 4 5 4 ) U T D WO N TS WY WO NN R O T T WA T VN O B | IV W U S W VI TN T W T B W |

10 42 4008,y v vvaa b aaaad s v beayiaaaa I_L-LJ_L_.LJE._.L_LJ T 17 1t 14,4_;46
3 . 5
) ¢ ? 0 0 ¢ o e

In the above sample, there is

a) one variation in the X-direction and it begins with node interval
b; 10 and ends with node interval
c) 15 (inclusive). The intervals for nodes 10-15 will be

d) 1000. units.
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Keyword Phrase: Y-IRREGULAR NODES.

For an explanation of this data set, read the description of X-IRREGULAR NODES and substitute
a Y for each X.



3.3 RUN TIME ERROR MESSAGES

CNT performs some internal data consistency checks and will produce
some run time error messages. All of these are fatal errors in that pro-
cessing of the control set will be suspended, but only one error will stop
execution immediately without reading the rest of the control stream. The
run time errors are listed below with a short explanation.

FILE NOT ON DEVICE XXY FILENAME IN DATA SET 7Z72Z

The user has specified a FILE-Q structured file as the matrix input
file and the file could not be found. Processing will continue with the

next control data set if appropriate.
XX -« FILE-Q structured devics
Y - FILE-Q device drive number

FILENAME - FILE-Q file name
17777 - control data sat number where the aerror was encountered

IMPROPER FILE-Q DEYICE OR DRIVE NO. XXY IN DATA SET ZZZIZ

The user has specified a FILE-Q structured file as the matrix input file
and either the specified device or drive number is in error. Has the device
been properly mountad? Processing will continue with the next control data
sat if appropriate.

XX - FILE-Q structured devica
Y - FILE-Q devica drive number

lZ777 - control data set number where the error was encountared

INVALID CONTQUR INPUT SPECIFICATION TYPE XXXXX IN DATA SET YYYYY

Check the CONTOUR LEVELS data set because the type of contour spec¢ifica-
tion is in arror. Processing will continue with the next control data sat
if appropriate.
XXXX - contour type specification as input
YYYYY - control data set number where the error was encountered
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NO VALID KEY IN ABOVE RECORD

The line that is written prior to the error message contains the buffer
that was being scanned for a keyword phrase when none was recognized. This
error will suspend any further processing.

ONLY THE TITLE MAY PRECEDE THE MATRIX SIZING PARAMETERS IN DATA SET XXXXX

" The SIZING PARAMETERS must be either the first or second data sat and
only the title can precede them. Processing will continue with the next
control data set if appropriate.

XXXXX - control data set number where the error was encountered

THE CONTOUR LEVELS ARE QUTSIDE THE DATA RANGEZ IN DATA SET XXXXX

The user has specified contour levels that are not present in the input
data matrix. A line printer echo 1isting will provide the minimum and maxi-
mum values found in the matrix. Processing will continue with the next con-
trol data sat if appropriate.

XXXXX - control gata set number where the error was encountesred

TOO MANY IRREGULAR NODE SPECIFICATIONS (50 MAX.) IN DATA SET XXXXX

Either the number of X or Y-irregular node variations has excseded the
maximum allowable of 5Q. Processing will continue with the next control
data set if appropriate.

XXXXX - control data set number where the error was encountared

TOO MANY LEYELS SPECIFIED XXXXX (350 IS MAXIMUM) IN DATA SET YYYYY

CNT can only contour 50 levels at one pass through the data matrix.
If more levels are required, a second pass can be set up with another control
sat using the proper paging options to draw the lines on the same plot. Pro-
cassing will continue with the next control data set if appropriated.
XXXXX - the number of levels specified
YYYYY - control data set number where the error was encounterad
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TOO MANY NODES (256 MAX.) XXXXX YYYYY IN DATA SET 77277z

The maximum matrix size that can be contoured in 256 x 256.
ing will continue with the next control data set if appropriate.

XXXXX - number of nodes in the X-direction as input
YYYYY - number of nodes in the Y-direction as input
JZ7ZZZ - control data set number where the error was encountered
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SIZING PARAMETERS,
6'1,9{4'53'."9@'1,55,1
RORNER SBReCIFICATTAMS,
elroly!
SCALING FaCTaOws,
324,76, ,5
PRIMARY GRID SIZ28%,
1'«5'&.,1'&'&4.
COMTOUR LEVELS,
2 Yeld,
3,
T
1e01
aoc’.
BaCKGRAOUNME FILE SPRCTIFICATION,
QPuis (124,21 4]1BGNGESE , AP (AF15,0)
MATWIX INPUT FTILE SReCIFICATION,
2,6
DPAICASEL1%91S.aVH
LABELS,
1AVERAGE SUSFACE 1P PreATLREN Fijk 9/13/76
Y 106,300 4, 85,7,
L(CONTOUR LEVELS aNg [n JruREES CENTIGRAULE)
Y 10w gy 134, 24,7,
ENC OF LanBLS,
REFERENCE MARKS,
{ 11 YAdRS, , 48948, 2,2, 2
ENE OF REFERENCE mawxd,
ENO JF {ATa,

SAMPLE CONTROL FILE
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LUNRAND Sui S i St i B St Sl At e 4

L

‘HVEBﬁGE SURFACE TEMPERATURES FOR 9/15/76

(CONTOUR LEVELS RRE [N DCGREES CENTIGRADE)

....... ST W VO W WY U WP Y P WO W U S S Y S S,

Lant Jul 20 S Ba on T Seal o S I Sun Sne B e e A Sui S S e M S SR NN NN B M et S B B S S O S L SN I Bt A B Mt I B M Bt e it s B S A B i ‘l—l'j
,,4/"’“‘// —— 1
g A —
-~
\‘- = - -
Tl RN ]

FUSIPURTE S Y SN0 WY S S WA SOV i 1

SUBSEQUENT PLOT



Program DIFFER
Mo

L
P

RFRUN CEBO.DIFERS$
ROGRAWM IFER TO MAKE DIFFERENCE MHFL
WHICH DISK UNIT 1,2, Z=DBB9:
ENTER THE BASE FILE MAME
THEM MEW FILE MNAME
THEM DIFFEREMCE FILE MAME
THEM MOQDULG MUMEER, NODES-X, NODES-Y
[21Z, ZIHWIZAP. BEQT
L24Z, ZINWISAP. FOT
TGS, THOYONF
1.,58, 25,
[21%, ZIHWISAR. BOT
[21Z, ZINMISAF. FOT

TOss. THP
1. 58 25
ARX-MIN-RMS DIFFERENCE
fl. 22BZ4E+BZ 8. 37240E+08 . 13221E+82

ENTER A TITLE FOR THE PRINTOUT
ROUIFER THICKMNESS MAP
AOUIFER THICKMNESS MAF
EMTER THE NUMBER OF CIFFERENCE MRPS TO BE FREFARED
1
MUMEBER OF COPIES= 1 '
EMTER & OME CHARACTER PLOTTING SYMBOLS FOLLONWED EY
€IX UFFER LIMITS ON THE RANGES (IF THE FIR:ST
PLOTTING CHARACTER IS AN <¢E) NO SYMEOL DIFFERENCE
MAF WILL BE MACE
AECLEFTZ@. , 198, , 1S9, . 2680. . 258. . 280. . 258, .
A : g c ]
S@. 66 .108. 24 158. @68 206, a8

. E
50. 0O

[ O]

ENTER THE BASE FILE NAME

THEN WEW FILE NAME

THEM DIFFERENCE FILE NAME

THEM MCOULO NUMBER, NODEZ-¥, NODES-Y

-
[

DIFER -- STOP

[N ]
o
e
=
Dol |

DIFER is a program for making lineprinter differences maps of two kinds
and a binary difference file for plotting purposes. Input can be from
the File-Q disk if the user wants to look at difference maps only between
time planes or from binary files to look at differences between any two
binary files. This interactive input stream differences between a binary
stress potential file and a binary potential file for the no stress case
so that the resulting difference may represents drawdown between the

stress and no stress cases for the Basalt aquifer.
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BASIC GROUND-WATER MODEL CODES

Once all the input files have been prepared and checked out the procedure
for setting up the model input, running the model and retrieving the newly
calculated potential files is rather simple, as illustrated below:

SET UP THE
j~====d STRESS-RECHARGE
DATA VIA WISAPQ

R b v
| FILE-QOATA | f—-md  SETUPTHE
: FILES {1 . AQUIFER DESCRIPTION
: {11 | ANDOTHER MODEL
PETTTTTTTTTTTYL 0L L INPUTRVIAVITING
L i S e
! P Y
j TTTTTTTIeees N
5 o TRANSIENT TRANSIENT | rons |t
t 1 ! 1
. Do MODEL VIT
Ly HEE }
1 M) P
i 'VT1QS' E*,'--L‘:-—-L________ e
R S R
; Do RUN THE STEADY
| | SPECIALHIGH): ] STATE MODEL
{ | SPEEDDISK {; 1 VITSSZ
: FILES o y
Y RETRIEVE THE NEW i BINARY
'—e-e-—>| CALCULATED POTENTIAL ———s= OUTPUT |
FILL OR FILES VIA READN | FILES |
------ - = DATA PATH

= PROGRAM PATH
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In addition to the WISAPQ, VTTINP, VTT or VTTSSZ and READN programs used
to set up the model input, run the model, and retrieve the model results,
other useful programs will also be presented in this section. These programs
include:

e ACHECK for printing out the model data files currently set up for the
ground-water model on the FILE-Q disk.

e VTTPNT for summarizing and printing out model results as they currently
exist on the model's data files on the FILE-Q disk.

e MXED for examining and/or modifying the model data files that exist on
the FILE-Q disk.

These programs can be used to further check and/or list model input, and the
MXED program can be used to make various simple changes in model input for
certain kinds of modeling studies.

The program in this section will always ask which FILE-Q disk and whether
the user is working with the large or small field. One must be consistent as
to the File-Q disk he specifies. The small field option has to do with
obtaining a higher resolution potential field within some small region of the
base nodal (large region) system. If in the future there is a need to use
this high resolution feature, the additional operating procedures and program
documentation can be found under programs SUBGEN and BCTRN.
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Program WIQPG

HCRZEUN DE8:WIGFGE
THE WISRP FILE @ MUST BE SETUP
WHICH FILE & CISK? 41,2,0R CLBB:=X3

ENTER NAME OF BILE
21, 2100UT. DAT
HIQPG =-- STOP

Sample of the interactive input stream required to run WIQPG,

which utilizes the intermediate Q-File supplied by WISAPQ to
prepare the VTTQS File-Q file for a VIT model run.
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Main Model Input, VTTNP

VTTINP is the main ground-water model input code. It is used to prepare
all the control and matrix data on the File-Q disk except for the Q data file
VTTQS. VTTINP should be run after the Q data have been prepared, checked out
and WISAPQ has been run. A1l the input data matrices and the calculational
type files can be checked out as indicated in the previous pages.
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MCR>RUN DP2:VTTIMNPS
WHICH FILE Q@ DISK 1.,2.32

HAVYE YOU RUN QPRG WITH THE FROPER ROTATION???7
EHTER IMNPUT FILE NAME

HISAFZ. CRD

WISAPE. CRE

TIME YARING BOUMDARY NODES (@=N0. 1=VYES)

5}

IS A SHMALL REGION SIMULATION TO BE RUN (8=NO 1=YEZ)
@

ENTER MAME OF INITIAL CONDITION FILE{OR NONE)

HOMNE

YTTINP -- STOP

Example of the interactive control streams necessary to run
VTTINP
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WISAP DATA= HANFQORD DNATA

NP1IWISAP AGL POTENTIAL FILE

DP1sWISAP BOT AQUIFER ADTTOM FILE
DP1:TNP, ALY AQUIFER TQP FILE

DP1:WIASP HYC HYNDRAULIC CUNDUCTIVITY FILE
DPIsWISAP,TYP CALCULATION TYPE FILE

NONE STNRAGE COEFFICIENT

NONE INTERAWUIFER TRANSFER COEF,
NONE OCEAN TRANSFER COEF,
1,58,25,YN1,2,2,32000,,1,0, ‘

0,7,d,4, .

G.ﬂ'ﬂ.ﬁp

0,2,1,50,59,7,E~3,1,25

197S,1,1,2,9,9,

1975,1,1,%,9,@,

0,2,8,08,

1975,1,1,9,4,9,

197'511'2,7!.@,(4},

1,25,14, COLUMN (F CHANGE INPUT
1,.4 (3TORAGE COEFFICIENT)
1,25,1,

1,2,9 CINTERAJUIFER TRAMSFER)
1,25,1,

1,0,4 (OCEAN TRANSFER)

Example of Main Input Control Stream for VTTINP
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Steady State Models VTTSSZ

MCR>RUN DP2:VTTSSZS
WHICH FILE Q@ DISK 1,2,23

=
LARGE OR SHMALL FIELD ? :CE=LG.1=SHM
5
TTY HEADER IMPUT =
4]
START OF ITERARTION 1
FEINT ?
a
START OF ITERATION 2
FPRIMNT 7
1
FRINT MATRIXK 7
%}
SOLUTION , THICKNESS ,S0L ~BIRS
1 2 =
a
@ -CAL , IMT. AQUIFER TRANS. . -MAG. ,Q -RATIO
L 2 ki 4
a
TRAHNSMISSIVITY MAP 7:(1) =FT#*42/DAY ; {2) =GARAL/DAYAFT
3]

YTTS8Z --  STOFP
Example of the Interactive Input Stream required to run
VITSSZ. The solution at the end of each iteration is stored in
the VTTFIELDS (large field) File-Q file. There are print
options available like VTTPNT has. These print options can be
utilized at the start of each iteration. Typically, five
iterations are required to obtain the solution to an unconfined
aquifer problem. Conversely, only one is required for a
confined aquifer.
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Program ACHEK

MOTnTUY neLovoucrs
WHICH DISK UNIT 1.2, =028
4
LARGE OR SMALL FIELD ? :OR=LG.1=5M

YEABER OQUTFUT . PRINT B. £. LIST
) Y 1 L INES 1o q1T
228 22 =g 2 =9
tYART LIME ,STOP LINE 214
(7
JHICH AREAYS 2 H BTH K 9 MNTP NNO TOP TRN OCH
' > 2 4 s 5 7 3 3
17,345, 7,
u w LInEs TooL NTT
224 23 =3 25 =4
START LINE ,STOP LINE :214
~1, e,
WHICH ARRAYS 7 H 8TMH K @ MTP MNNO TOP TRN OCN
1 2 2 4 5 5 7 3 3
1,1, %
4 y LINES 100l NIT
229 232 =3 25 50
STHRT LIME , STOP LINE :214

- -
-

CHEE  --

i
._.i
0
B

1727

2
OPT 570
0 11
ITCT

]
0PT  STO
19 11
17CT

a

ACHEK is a program for producing line printer listings of the

matrices stored on the File-Q files VTTFIELDS.

These listings

can be used to obtain matrix information as well as the main

VTT and VTTSSZ control
interactive control stream required to run ACHEK.

information.
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EXAMPLE HEADER OUTPUT FROM ACHEK

NOe OF UNKNUWHS

HALF SANOWTIGTH

N0, OF LINES

NO., OF COLUMNS

NO, OF ITTERATIONS
[TTERATION COUNT
CONVERGENCE LIMIT

ELEVATION BIAS

NO, OF ABUIFERS

OCEAN TRANS, [3YES, 72sNQ
ROTATION {2YES, AaNQ

MAX NUo DF ITTERATIONS

NODE SPACING

AUTND QPERATION |=YES ,2 3NJ
OVER RELAXATION FACTOR

NO, OF SAVED TIME P ANES
N3, QF GeTIMES

TRANSIENT NR STST,

AQUIFER wINTH

DAYS SINCE START QF TEST
STARTING TInME

ENGING TIME

STARTING DATELZ/Y/M/D/ 1M/
ENDING QATES/Y/M/N/HA/M/

X =nNQDES

Y enNODES

NO, OF AQUIFERS

NQ, OF UNCONFINED NODES
DOIT(1) 3w DOTIT(2) = 2
STORAGE MUl T,

LEAKAGE CCGFF,

MEAN SEALEVEL

LEAKAGE QFFSET

TIME VARING NUDES (1sY,A3n)
FIELD :(WSLARGE ,1sSMalL)
STORE A_.C, FOR SMaLL FIELD (13v,4
X COORNINATE OF L L,C (FT,)
Y CONRNIMATE OF L.L.CO(FT.)
SURLEVEL (0aS3TAKRTING FTIELD)
MAGNTIFICATIQN FACTYOR

89

H#ISAP NDATA= HANFORD

BeY

es
W
d
Do

/19757 17 17 2/ 27/
/19757 \/ Vs @/ @/
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es
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2,00
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N M
829 [$]
LINE NO, ®
COLL, PUS, [}
POTENTIAL o % 60l
bOTTON ] 146,693
HYD, COND,» 16,363
Ow8DUKRCE ® h,
NODE #8 . @
NODE TYPES® 1
TOP OF AQFs 377,119
coLL, POS,» 13
POTENTIAL » 346,171
BOTTOM s 281,793
HYD, COND,®= 141, 428
Gm30URCE = v,
HOUE #8 L] '}
NODE TYPESHe 1}
TOP OF AUFe Jsa, 419
CuLL, POS,® 25
POTENTIAL » 344,460
80TTOM ] 252,274
HYD, COMD,s 15582,7u3
Ge80URCE = 0,
NOOE o) L] [
NODE TYPEYs 1
TOP OF AQFs ¢,000
LINE NO, @
Col.L, POS,s ]
POTENTIAL » 354,147
BOTTOM s 146,540
HYD, COND, = 14,527
QeBAURCE « Y,
NODE 83 [ ]
NOOE TYPESH ]
TOP OF AQF® 379,997
coLL, POS,® 13
POTENTIAL @ 346,171
BOTTOM » b1, 791
HYP, COND @ 141,628
Ge8O0URCE @ 4,
HODE o3 L] [
HODE TYPESe i
TUP OF AGFs 330,419
coLiL, POS,s F
POTENTIAL » 344,466
B801T70M s 292,21
HYD, COND e 1582 Tul
UeSOURCE = ¥,
NOOE #S L] "
1

tiUDE TYPESS

L

57

LINES
58

2
354,001
140,893

16,583
0,
[}

1
$17,119

14
346,171
261,791
1a1,628

8,

)

1
338,419

26
4,000
0,008
4,080
e,

¢

M
¢,800

2
154,401
146,893

16,381
2,
?

L}
317,119

19
S46,171
a61,791
141,428

[]
1
33v, 419

2
¢, a0
B,0v0
LT
a,

1]

1

1coL
[+

3
352,649
156,300

19,159
s
"

1
369,214

19
346,471
261,191
141,428

o,

¢

1
330,419

27
6,000
8,002
v, 0282
2,
¢
8
¥,090

3
353,497
151,322

17,686
d,
0

|
381,044

15
346,171
201,791
jef 4ecd

9,

"

1
S5u 41y

a7
8,090
0,840
0,030
¢,

b

@

N1
S¢

4
352,546
lbl.!QI

20,179
v,
2

1
385,214

16
345,878
299,141
426,740

LB

[

1
337,817

28
0,000
8,0mn0
2,000
0,

e

®
0,000

4
352,564
160,713
20,563
e,

¢

1
38%,214

16
346,012
258,248
295,312

a,
@

1
354,333

24

o, 00

0,400

0,804
n.

8

@

171cy
[

5
552,538
161,39
22,119
Y,

a

1
385,214

117
345,876
255,141
426,740

8,
)

1)
337,617

29
8,800
2,000
e,0802
2,

@

¢
8,860

s
352,538
161,394

20,119
a,

2

1
188,214

17
345,876
235,101
426,740

ul
[

)
357,617

29
0,000
2,000
0,000

a,

L -

6
52,010
168,642

34,710
“l
]

}
370,267

18
335,876
255,141
626,740

0,
[}

]
337,617

39

4,000
0,u68
0,020

352,538
161,391
20,119
o,

]

1
385,214

18
345,876
255,141
426,740

0,
)

1
337,617

3
8,000
d,p00
0,008
2,

0

8

?
350,116
194,644

84,942
A,
e

[}
516,666

18
344,376
239,492

1459,357
B,
®

]
327,143

1
350,116
198,644

84,942
e,

0

1
316,666

19
344,817
244,096

1155,9%6

]
1
338,242

31

8,000
0,h00
@,000

]
350,118
154,644

84,942
[N
)

}
316,666

20
344,376
239,891

$459,418
B,

)

1
327,142

32
#,000
8,000
?,0u0
Q.

]

[
2,000

8
350,116
194,644

84,902
N

']

1]
316,666

20
344,376
239,491

1459,448

[}
1
327,142

32
8, 0av
2,h00
2,800

2,
¢
P

9
348,940
208,977
17,938
[N

@

!
321,736

21
J4d, a6
252,214

1582,703
8.
®

1
327,142

33
T
2,008
9,008
v,

¢

¢
d,808

v
349,918
204,191
16,417
@,

"]

1
322,832

21
344,449
245,668

1519,042

®
!
327,142

33

0,000
6,000
0,008

10
J4T,414
210,890

83,407
[

']
}
321,738

g2
3ab,4606
252,271
1582,703
[N

"]

1
327,142

34
#,000
0, M@
B,AUY

je
347,478
210,89¢
83,407
d,

"]

1
321,736

22
$44 408
252,271

1562,7u3
0,

¢
}
327,142

34
8,400
P00
P,000
118

')
]

L

1
347,474
218,890

83,407
a,
0

1
550,419

23
344,466
252,211

1542,7163
e,
¢

!
3ar,.142

35
4,000
v,000
2,080
D,

0

0
8,000

1
347,374
210,890

83,407
e,
]

1
326,905

23
344,466
252,271

1982,7C3
P,

3]

1
$el,148

15
B
B,000
0,80
By

)

o

12
346,156
258,931
115,311
o,

n

[}
330,419

24
344,066
252,274

1582,703
L]

]

|
8,908

36
0,200
0,800
8,200
e,

o

)
8,0

32
347,474
210,890

83,407
a,
)

!
330,419

an
344,466
252,211
1582,703
LN

3]

1
g,m00

36
0,000
2,000
0,000
8,

@
o

ERTIRY
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RV A R 1 g

LINE Nu, = 56

CoLL, POS,» ]
POTENTIAL & 554,198
BOTTOM . 145,857
HYD, COND, = 10,939
GeSOURCE & 9,
NUDE 08 L “
NODE TYPESS 1

TOP OF AGFs 385,567

coLL, PUS,s 13
PUTENTIAL & Jub 428
BOTYOM L] 291,928
HYD, COND,®  13B, 163
UeSOUNRCE = 0,
NODE &% L] n
NODE TYPESE 1
TOP OF AGF® 334,419

coty, POS,e 2%

POTENTIAL » Juq 406
807T0M = esa,27y
HyD, CONO,® (562,78)%

QwSQURCE ¥,
NODE o8 L 7
NODE TYFESS 1
TOP OF AUFa 9,800

LINE NO, & 5%

CoLL, PUS,® 1
POVENTIAL & 354,220
6oTTOM s 145,688

HYD, COND,w 18,040
QwSOURCE » [
NOOE #8 L] [
NODE TYPESe 1
TOP OF AGF» Suh,v48
CoLi, PCS,® 13
POTENTIAL = S47,1062
8OTTNM L] 223,717
HYD, CONU,2 97,299
QeB8QURCE = e,
NODE »3 . [}
NODE TYPES® !

TOP OF AGFs 53p, 419

CoLL, POS,» 2s

POTENTIAL ® 344,466
80TTOM s 252,214
HYD, CONO,» 1582 723

UeSQURCE 2,
HOOE #3 . )
HONE TYPEYs 1
TOP OF AGF» 2,004

LINE Ha, s 5S4

CotL, PDS,» §

g ¥
P

e
554,001
140,893

16,383
¢,

]

1
77,119

14
$40,17)
2bl, 791
14],a028

9,

2

1
330,419

26
8,000
¢, 200
0,009
9,

)

)
v, 000

2
354,067
186,848

16,145
o,
)

$
377,487

14
506,178
261,791
141,828

8,

[

1
350,419

2¢

¥, 800

¥,020

0,200
2,

]

v

0,000

vau

3
Ih4,0b)
146,898

jh, 3483
4,

[*]

1
317,119

15
346,111
261,791
148,428

4,

[ ]

)
330,419

21
#,000
é,000
v, 000
a,
0
e
8,029

3
354,661
146,893
16,383
4,

)

1
317,119

15
3ub 1171
261,791
fHal,428

9,
P

1
330,419

27

0,292
8,040
IT]

322,748
150,670
19,595
é,

"}

1
345,214

16
Jub, i1
261,794
141,428
0,

]

1
338,419

26
#,000
o, o0
8,000

353,240
153,658
18,372
Ve

)

]
383,111

16
346,174
261,794
181,428
Q.

[

1
330,419

28

A, A20

0,000

*,020
Q,

¢

o

0,400

Vg tr

s
352,534
161,391
20,119
0,

0

1
385,214

17
345,876
255,141
ag6, 740

9,
]

1
337,607

29

@,000
8,000
2,008

352,538
161,391
20,719
é,

0

1
385,214

17
345,937
256,507
368,148

a,
?

1
336,186

29
2,000
2,000
2,200
3,

]

2
0,000

Srgvies s

-]
352,538
161,391

20,779
2,
@

|
385,214

18
345,876
255,144
426,%40

2,
)

L}
337,617

30

8,040
2,000
0,020

352,538
161,391
20,179
e,

']

i
385,214

18
348,876
255,141
426,740

g,
)

i
337,617

30
8,000
2,000
2,000
8,

¢

M
2,002

Cgueia

]
$51,392
117,451
bi,158
9,

¢

1
552,767

19
345,648
202,966
570,263

e,
[}

)
336,212

31

8,000
2,008
8,000

332,538
161,391
20,719
e,

L]

1
‘385,214

19
345,876
255,141
426,740
2.

)

i
557,017

31
9,000
8,020
¢,040
0,

°

"
“,080

- ————

aguiria:

-
390,116
194,644

84,942
(-1
)

i
316,666

20
348,376
239,491

1459,378
2,

[]
1
Jar,.142

32
2,000
8,020
8,090
[

e

2
0,008

s
35€,116
194,644
84,942
a,

o

1
316,666

0
344,434
2ud, 101
119,138

Q.
[°]

i
327,533

32
8,000
2,090
2,000
@,

-]

[}
2,004

“grtute

9
$50,054
197,574

82,326
g,
@

1
317,938

2\
344,376
239,491

1859,418

[
i
327,142

33
a,nee
0,000
8,040
8,

@

)
8,000

9
358,116
194,644
84,942
[

)

1
316,606

2
344,376
239,491

1459,4a18

2,
)

1
327,142

33
2,009
0,000
3,000
@,

°

[}
e,000

jo
348,337
209,244
8¥,205
[

[}

1
321,738

2e
340,466
252,214
1582,70}
2,

0

]
3al,14¢

34
@,a0d
9,000
D,000
LD
[ ]
[}
2,030

19
349,694
206,653

13,166
3,
[}

1
331,736

22
344,442
248,931

1559,489
8,
[’

i
I3, 142

34
8,000
9,000
0,002
[

M

r
q,010

g iy u

;

11
347,474
€14,890

b3, 407
[$1Y
[

1
321,984

2s
kg abb
292,274
1562,743
L]

1]
1
3¢7,1a2

35
0,408
2,000
2,000
2,

[

"]
W,000

1
347,474
219,890

83,487
a,

¢

1
521,736

23
344,466
252,214

1582,703
‘N
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350,005
199,899

80,250
a,
8

2
338,948

24
344,350
239,561

1485,7¢8

)
|
326,745

36
o,AnR
8,000
2,n00
N,

a

2
2,000

ie
354,347
194,644
84,942
L[]

801

)
S16,666

21
345,698
249,899
1346,324
[ ]

f
|
342,732

3%
e, nde
8,nnD

LR T



g6

Hivg Luivug e
A-S0URCE =
NOOE #8 s
NODE TYPESs
TOP OF AGFs

LINE

-OLL, POS,®
3QTENTIAL =
301 T0M L]
YD, COHD, =
3=-50URLE =
NODE 8 L]
NODE TYPESs
TOP OF AQFs

CaLL, PDS,»
POYENTIAL »

BOYTOM s
AYh, COMD e
2=SOURCE =
NOOe 88 ]

NODE TYPESe
TOP OF AuFs

TulL, PD3,s
IGTENTIAL o
3UTYOM L4
AYD, COND,®
2-30UKCE ®
NODE o8 L]
NOOE YYPESS
TOP OF AQFe

LR A LS
M.

?

1
348,586

N, s 4l

1
354,220
145,688

18,044
v,

5]

1
366,948

13
393,444
242,879
17,589
v,

191

A
seu, 242

25
347,159
242,322

1718, 382

¢,
[%]

1
315,058

LINE ND, & 46

“0LLe PDS,®
A0TENTIAL a

307T7T0M s
40, COND,®
2-30URCE =

NuoE 88§ L)
NODE TYPEbSa
TQP OF AQFs

s0LL, PUS,s
JQTENTIAL =

30T T0M L]
1YD, COnD, &
A+S0URCE =
NODE #8 s

NODE TYPESS
TOP OF AOFs

soLL, POS,s=
IOTENYIAL #

30TTOM .
4YD, COND,®
1~SQURCE »
NODE #8 »

NODE TYPESS
TOP ufF Alts

1
354,220
145,688
10,044
0.

[

)
386,948

14
358,1%)
196,202

83,497
9,
179

@
317,308

25
348,263
292,256

1582,546
v,
¢

1
340,351

wgury
4,

[

]

[y .I.T]

2
354,220
145,688
10,940
9,

?

1
Js0,948

14
$53,08%
219,890

83,807
a,
192

[}
322,349

26
0,000
¢, 000
0,002
9,

2
354 220
145,688

10,044

4,

[
|}
580,948

14
355,481
2ve,120

78,227
9,
180
a
21,736

20
0,008
v, 230
0,800
LN
0
©
0,800

g v
Ao

a

2

U,uan

3
354,220
149,608

19,044
4,
a

1
Yoo, 948

1
353,383
212,899

84,407
3,
A K}
2
312,478

27
000
0,000
v,000
A

¢

g
LT

3
354,222
145,688

10,044
a4
¢

1
386,948

15
355,911
210,507
82,662

4,
161

2

3db, 183

21
8,008
8,004
0,6y
D

2

')
8,0

@ nin

[
354,220
145,688

10,940
@,
2

1
JB6,948

1o
353,805
214,295
123,059

8,
794
P
369,912

28
¢,000
0,000
0,00¢
[

e

0
@,9u0

4
354,220
145,688
19,044
0,

P)

!
386,948

16
356,162
217,734
140,630

0,
782
]
334,754

28
8,000
A 00
a,nz@
0,
L)
")
a,0e4

e
a,
2
a
T

5
354,129
146,405

13,815

"
1
Svi, 101

17
353,854
226,965
176,058

2,
79%

®
354,318

29
9,008
8,240
0,000
'

"

9
¥,000

S
31%43,216
145,722

10,223
a,
[*)

1
388,672

1
356,112
228,682
183,894
a,

783

]
334,546

29
0,340
a.pu0
#,000
@,

"

"]
@,0320

S
W,

v

@
O,vise

3
354,001
146,893

16,183
0,
]

1
377,119

18
353,52}
248,434
173,044

4,
196
)
355,296

30
2,000
2,028
f 400
o,
[
°
0,000

6
154,061
146,893
16,983
Y,

©

L}
317,119

18
355,679
243,102
155,621
a,

784

]
335,259

30
B,
8,040
@,040
a,

)

¢
3,048

343,628
150,294
17,384
O,

@

|
346,435

19
352,092
262,295
141,142

e,
197

]
350,472

31
8,300
0,008
0,040
8,

?

®
8,800

1
354,061
146,893

16,383
8,

'

2
377,419

19
354,423
254,518
131,323

2,
785

(]
345,112

31
0,0ue
3,000
Q008
0.

)

8
¢,0d0

352,624
160,110
20,3171
0,

[}

2
345,214

20
349,991
277,522
128,874

LN
71986

(]
334,120

32
2,00
0,008
9,000
2,

¢

[]
0,000

8
152,828
157,067

19,403
e,
]

2
385,214

2¢
352,244
267,418
113,661
gy

180

[]
354,809

32
9,008
0,000
0,020
2,

0

e
¥,000

g
LD
']

"
0,008

9
352,538
161,391
20,119
0,

2

2
385,214

21
347,704
272,881
184,709
L1

799

]
.345,819%

33
2,000
2,000
2,008
e,

']

9
383,117
161,391

28,179
e,
1715
Q

385,214

21
349,254
261,837
119,449
@,

187

)
365,187

33
8,004
@,00n
#,000
0,

9

@
@080

e

a,4¢e

1w
358,828
161,391
29,719
U,

788

2
385,214

22
346,734
256,362
416,719

LN
2

P
358,591

34
0. 100
0,000
6, be0
B,

0

']
P, 000

16
354,331
161,391
20,779
ﬂ.

176

(]
385,214

22
347,559
251,698
211,215

6,

¢

2
341,422

34

A, 000

0,000

¢,000
d,

)

3

0,100

s
n,
0
]
1,600

11
323,041
115,232

56,841
Ry
T8y

[
347,088

23
46,076
230,100
130,788

By
a

1
359,815

55
2,000
M
0,000
A,

[’]

]
8,000

11
394,516
172,919

59,401
0,
117
)
394,349

23
347,476
246,712
551,08%2

Je
[’

1
368,463

15
a,8u0
3,373
4,008
e,

0

)
8,400

12
353,060
194,644
84,942
L1

190

n
316,666

24
346,804
251,535

1472,435

2,
)

i
568,247

36

2,004
8,000
8,000

12
354,809
193,999

90,468

a,

178
a
302,929

24
347,659
258,132

1897,389
2,
2

H
394,898

£13
0,069
e,mno
[T
a,

4

[}
(]



Program VTTPNT

MCRRUN DPL:WTTPNTS
MHICH DISK UNIT 1,2, ZI=CE8:

q

. LARGE OR SHALL FIELD 7 :CR=LG, 1=SH
a
TTY HERDER INPUT ? -

5
150

TRIGEMT-TYPE LERKY RRUIFER 8=H0. 1=YES

[

MHICH KIMD OF SOLUTION B=CHOLESKY. 1=NEWTON
1

FRINT 7

1

PRINT MATRIX 7

L]

START LIME, ESTOP LINE
13

STRRT LIME., STOP LIMNE

)

wi

TALUTION » THICKNRESS . SQL -BIAS, STRE!
- 4

1

- =

1 -CAL . IMT. AQUIFER TRANS. . Q@ ~-MAG. .2 -RATIO .0OCEAN LEAKAGE
1 2 z 4 E

- -

TRAMSHMISSIVITY MAP 7.0(1) =FT+%2°0RY ; (22 =GRALADRYAFT
1

;TT?HT --

LKy}

TOPR

VITPNT is a printing program which can be used to 1list specific
matrix output which must be calculated from the VITFIELDS
File-Q files. This example shows the interactive input stream
required to run VTTPNT.
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L6

- om
RN DN ME D S e

-

S SESSEPCEEETTSEESZTEE

-
R

Y,

CESLTTNEATRTSE ST ICECERCSTEDNESESS

TRANSMISSIVITY

FTand/0AY
7

2e1192,

156032,
278189,
211804,
197293,

230064,
132122,
18520,
34105,
288¢0,
38464,

j24276,
108934,
91412,
789248,
91603,
115987,
1327196,
2,

2,

S27843,
181979,
213d44,
24877,
Soe,
2u94,
2108,
5724,
6623,
21097,
30069,
64884,
79804,
116984,
195979,
219as17,
232285,
9,

106985,
200205,
273374,

g
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86

a9

—fwm &SRO S D

8184,
e,
1a112,
10365,
Te54,
19117,
6671,
5382,
4170,
Sae?,
4525,
2576,
26899,
5323,
18614,
18916,
18649,
R0695,
8434y,
132528,
1714637,
112513,
TLITA
24940,
31657,
LIYIY N
11601%,
256469,
1991%¢,
125119,
149489y,
fo8blo,
a5uvs,
3139,
1410,
1548,
1830,
QusS,
2793,
4niy,
3ae?,
1969,
3567,
12454,
384994,
79585,
[

o,

85803,
ter405,
253497,
3156893,
333495,
a3esse,
116318,
151549,
288228,
579562,
398195,
292391,
169512,

91898,

2du2l,

2295,
1348,
15506,
1952,
2661,
3130,
26048,
1837,
167,
1734,
Sa4db,
12173,
7542,
¢,

2,

417621,
597411,
b719217,
618285,
635063,
541998,
1083652,
496630,
216416,
912549,
28419,
6984,
1581,
1249,
1395,
1845,
ar8e,
Y84,
2545,
1913,
117,
2999,
18374,
64874,
281,
6882,
N

112988,
1558247,
1643301,
1370400,
981334,
66053y,
532834,
267425,
13al1e,
46856,
18061,
1637,
1119,
1383,
1011,
2313,
3ary,
Sua9,
281,
1033,
858,
2927,
9025,
my2,
1068,
9244,
12610,

TRANSMISSIVITY

119072,
2960087,
531716,
147104,
868292,
974013,
835060,
5159280,
337676,
163701,
116118,
69787,
49984,
13047,
2049,
1360,
1228,
1579,
1960,
2564,
3636,
3897,
3089,
1",
813,
2411,
5423,
5654,
8404,
11886,
16248,

3944138,
20549313,
122529,
91998,
a3tie,
55892,
36970,
21297,
11992,
bb7,
a%a2,
3u87,
3229,
2683,
2255,
2453,
Jves,
a7%9,
4496,
5189,
1851,
869,
2¢81,
3372,
4444,
782%,
13986,
180614,

FTan2/DAY
19

27419¢,
1arelae,
qa492,
30438,
24816,
23sle,
20623,
15418,
83a7,
q439,
2844,
2768,
Jult,
14,
S116,
6987,
5899,
82y,
q466,
5976,
4964,
2826,
1936,
890,
asie,
3294,
asvin,
6278,
j2te7,
18316,

127914,
94229,
42496,
35221,
13723,
22574,
136844,
18445,

6204,
I
3364,
4226,
6913,

329740,
118710,
31276,
1h2s8,
6368,
37192,
29471,
2er2,
1516,
1029,
546,
342,
299,
114,
1366,
2638,
3937,
5142,
5249,
4838,
54098,
s147,
q7167,
3393,
1408,
826,
13813,
2746,
3,
1900,
O,

e,

2,

127920,
121929,
127416,
51639,
a1243,
12764,
37660,
26574,
11849,
5296,
1644,
1974,
1895,
3154,
6103,
771382,
12110,
16905,
3517135,
53376,
Jae e,
14637,
€996,
q6bb,
31,
211y,

1¢79¢u,
19484,
st2e2,



66

_—N A NC -~ DO

TRANSHISSIVEYY

29 3e
9, d,
”. B.
B, By
8, d,
B‘ D.
a4, N
o, Qs
d, ¢,
e, 8,
0, 9,
2, O
B, B,
n. 0.
€, Y
9, N
9, 3
g, B4
a, By
e, (-
a, B
@, @,
0, a,
8, [
@, B,
e, Qe
8, 8,
9, [
0, @,
e, a,
3, @,
8, @,
8, LD
a3, 0,
8, 8,
9, B,
2, "
o, Do
2, @,
e, a,
€, B,
0, 2,
0, Q.
[ " 19
a, -1
Y, ?,
2, a.
a, @,
9, [}
Y, 0,
e, 'S
0, 2,
8, 1%
o, LN
8, @
0, A,
e, M
2, B,
a, [

FTaa2/0AY
1



001

sEsLes
e e o8 e

VPEETEESSESETATSETESS

11

12



101

13

1e6144,
152496,
11088,
9319,
6856,
18391,

v,

14

19

29

23

L4une,
11179,

9y
2dblds8,
137158,
19489,
wb962,
=54¢2%,
3987,
6191,
ETT' 8
&Sle,

139472,
145497,
12927,
18117y,
8347,
15456,
21374,
69,

24

=31661,
"a’ﬂ‘o
~803719,
-571338,
=-185948,
-26805,
~2355%,
-318863,
-28971,
25552,
={9782,
=9437.
»312048,
~482344,
=341774,
139718,
30898,
=25397,
e275989,
w23039,
-35¢37,



¢01

25

2o

27

b

29

30

3

32

33

34

EE)

36



SEELEISTS S
DRI EEXEEIX)

€01
ESSCOAREEGSE SC

44

are,
ars,
399,
402,
q0t,
4Q7,
a36,
455,
463,
469,
412,
412,
399,
4¢0,
461,
4pa,
ae9,
4249,
a4q,
455,
363,



Program MXED

MOCRERUN DPL:MXEDS®

WHICH DISK UNIT 1,2, Z=DBA&:
1
LARGE OR SMALL FIR=LG,1=5M

SFECIFY RARRAY (CR =SAME>

H BTH K ® MNO NTP TOP TRN OCN OQLDH STOD @2
sk | PB NOT REARDY
1 2 T 4 5 & 7 2 2 1@ 11 12
4
LIME MQ. , COLUMN.CR=SAME)}
12,19,
LIME NO. A3-SOURCE «{CFD>
1z 2.8 123253, 6 p.a
1z @. 9 8.4 2.a
11 a. 6 A.a 3,8
iv iz 13
COLUMN NO.
CHAMGE VYALUE 7 <CR =NQO, 1 =YES)
4
MEW VALUE =
.Zpenap.
TLIME MO. G-SOURCE <CFD)
1z B.0 13282, & 3.0
12 3.8 20080083, o d.a
11 @. a8 @. 8 8.8
17 13 1=

COLUMN NO.

EXIT 7 (CR=ND,1=YES)

1

MHED --  STOP
MXED is a VITFIELD editing program for looking at matrix values and/or
changing them. It can be used to input new wells, change node types,

etc. This example illustrates the interactive stream required to use
MXED.
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Program DIFER]

WSTROUY RO AToEOL
AHICH DISK UNIT 1,2, 2=DBEO:

_8RGE OR CSMALL REGIOM @ OR 1

SNTER 2 DIFFERENCE INDICES, AQUIFER #

MOOULD NUMBER

1=POT, 2=B0T OR THK,7=TOP,18=0LD POT,13=BOTTOM. 14=NULL
Z 1.1

4 1

a2
[N

n-

O DN )
-

-- ZRROR 72
ING ZERD DIVIDE
= Q26784

".MAIN. " AT QR RFTER @@a54

oo
g
1]

4
=

MAX-MIN-RMS DIFFERENCE
B, 29824E+03 B. STIIBE+AR 9. 12291E+22
ENTER TITLE FOR THE PRINTOUT
WISA: TRIAL CACE
JISAP TRIAL CASE
“IFERL -- ZTOP

Example of the interactive stream necessary to run DIFERL the File-Q
based version of DIFER.

105



901

SOLUMN

<INE

S8n
STw
Sos
3%
Suw
S
San
31
S
a9
46a
47
L1 L)

45e

Q3
42
410

agn

Jte
3T7e
Ibs

35»

Jus

AAARNRRNRARAN
AARARAANNNRRARRAES
ARAanARd
] SRRARARARNARARNARRARNAARAANRAANARARAARNARS
ANARRAANNRARARANS
SARAARES

2

“s
43
9

a9

84
89
75
47
4“7

33

[}

209
aus
299
126
40
o7
49
°¢
52
36

209
209
2je
21¢
(3%}
122
L1
91
121
54
(1]

[

214
211
210
212
212
218
mn
127
149

[

63

7

aar
209
211
210
213
214
215
208
156
109

89

63

48

8

196
eve
¢y
21}
a4
218
e2y
(31
jee
1ev

86

L1}
48

9

191
192
194
29t
219
213
218
22l
216
178
130
ja2

b

a8

10

187
192
193
195
197
202
212
217
22l
219
191
145

89

(1]

47

155
157
178
j82
18%
180
197
2¢8
216
a2l
221
2vl
147
[ 1
61

59

12

150
157
158
16l
166
181
190
an2
219
221
222
204
159

[-})

66

58

13

1358
143
158
199
163
171
1719
191
297
217
216
194
138

19

68

62

14

137
140
142
149
157
16}
167
176
187
195
190
172
113

17

68

63

15

127
138
148
162
145
149
151
159
160
166
171
165
147
161

16

6b

64

16

84

a7
123
140
138
139
142
143
1a7
191
153
148

132

16
(1]

b7

57

84
o3
87
91
127
127
128
128
134
134
138
148
136
519
89
1
13
16

18

84
1]
a7
a9
1%
113
114
113
119
127
152
135
131
i
a9
4
80

19

N
91
a7
12
1]
9@
100
193
108
117
129

132
122
127
91
43
8s

L.

20

21

185

ee

189

91 1006 1¢S5

90
91
80
[ 1]
7
8s
97
108
17
125
129
185
113
186
9
1]
99
130

v

N
9
a7
82
12
87
99
108
146
122
124

108
105
jee

98
108
141

R

103
96
93
89
9%
9%

1ee

103

139

111

196

1e3

103

102
108
1ée6
105

23

185
103
98

a9
83
[}
93
9%
97
9%
93
86
17

24

6@
19
16
84
86
-1
83
1)
69

59

as

98
65
13
19
[
1é
T2
65
56
a5

e
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33m
52
e
3us
29
289
27s
abw
5
2ae
23s
22w
a1

ans

{3

11e
16»
9
8
Te
on

5a

3a

en

we
99
93

a7
57
39
99
53

57
7¢
ho
6e
bé

(3]
(X}
o7
[}
64
1"
"
£

36

o8
6b
(3]
(1]
68
o9
(3]
(1)
34
29
30
29
29
28
26
3
37

aa
a8
L1
53
54
56
59
54
49
3
ay
L]
aa
43
40
57
43
64

38

36

a9
32
34
43
48
e
[T]
41
33
26
39
29
43
55
15

97

$
5
5
i3
3%
a3
47
40
43
(1]
35
a7

21
19
el
54
1A

99

4}
4e
a5
48
46
42
[}
55
13
117

49

el
29
34
s2
61
56
91
lag
lea

104

qar
50
54
52
43
58
39
[}}
42
49
26
18
16
37
54
[}
73
(1)
89
69
57
59
"
94
97
98
9%
184
122
139

Y
54
57
49
55
45
59
35
3
25
19
18
[
[
i
49
12
91
78
41
9
29
26
e
LT 4
27
q7
65
83
9%
17
137

59
h2
3]
[} )
97
4
39
32
23

14

w e wn o

34
38
23
30
[T
48
ab
a9
54
(1]
78

98

128
139

132

o
(3]
hb
1¢
14
14
[
54
45
36
29
a8
(1]
23
13
1"
a1
4
33
62
9
96
9%

17

158

(¥ 1]

143

122

14

118

194

107

ol
12
18
83
85
b4
(3}
12
54
45
47
1"
53
39
8
25
34
43
163
149
171
177
188
199
197
1od8
1ie
15
39

20

14
8
88
93
1al
108
1
149
97
Y
6!
T4
62
a0
26
a3
39
76
130
172
199
293
2es
210
219
l!!
188
56
17

19

a4
92
105
121
15¢
149
1497
156
1490
122
189
(Y1)
19
49
36
34
EH
112
164
208
234
ase
22
2as
22l
176
11a
LT
. 18

18

23

102
t22
143
16t
176
19¢
196
195
181
154
131
149

(1)

76

57

57

97

265
249
252
248
13}
24
231
188
125
51
[
1é
24

a5

e

137
160
178
191
196
199
2d2
221
197
173
137
115

94

83

30
197
139
195
2352
298
2817
263
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249
238
195
130

S8

2e

18

23
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173
192
1499
196
192
190
191
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1684
146
11
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el
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11
148
173
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268
292
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269
260
242
234
194
1248

53

ed

22
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29

192
183
L
151
133
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120
14
97
12
57
52
59
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95
125
165
20
246
266
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204
258
249
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187
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51
24
22

24
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8e
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44
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19
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£
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169
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V. RETRIEVE, EVALUATE, DISPLAY, SUMMARIZE MODEL RESULTS

PROGRAMS TO RETRIEVE, EVALUATE, DISPLAY
AND SUMMARIZE MODEL RESULTS

As was the case with model input files, programs are needed which allow
the user to examine and display the output model results in a meaningful
manner and consequently evaluate what the model results are indicating. The
typical large computer generated numerical lists are not necessarily the best
means to evaluate these results. Graphical or summary methods are usually
superior. The same evaluation and display programs discussed in the section

on model input can also be used for model output files:
e CNT

e THREED ~ P3D

e LIST

e DIFER

e WDIFER
When the VTT model has been run and the steady-state solution or the transient
solutions calculated, the results reside on the File-Q disk. They must be
retrieved and put into binary (unformatted) files for permanent storage and
for use with many of the evaluation programs. The program READN serves this

function. READN allows the user to retrieve/or restore solutions from/or to
the File-Q disk.

As stated earlier, when the ground-water model is run, it only calculates
the new steady-state potential distribution, or the transient potential
distributions through the modeled aquifers. From these new predictions for
potential, one can predict new streamlines or flow paths and new estimates of
travel times. The program for calculating these streamlines is MXPLOT.

MXPLOT also allows the user to produce contour plots and cross section plots.
Since MXPLOT requires most of the other model input files to run it, it runs
off of the File-Q disk.
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Program READN

MCR>RUM [PL:READNE
FROGRAM RERDN
WHICH DISK UMIT 1,2, 2=DEB8:
1
LARGE FIELI OR SMALL (CR OR 1)

LARGE FIELD
NISHP [ATA- HAMFORL DATA
(2> SAVYE CALCULARTED TIME PLRANES” RKD DRAWDOWN FILEZ
(13 RETRIYE CURRENT SURFARCE AND SAVYE 1T
g RESTORE R STRRTING SURFARCE
(~1» EDIT THE HERDER BLOCK
1
WHICH SURFACE DO TO RETRIVE?
POT=1,B0T=2, TOF=3, TRN=4, CAL=5, STO=6, TRCF=7, OTRCF=8, G5=2
1
ENTER INPUT FILE NAME FOR EACH RQUIFER EXCEPT” FOR CHL=3
[21Z, ZINWISAP. POT
EAIT <@y COMTINUE (1)

READN -- STOP

Example of the interactive control stream for READN. READN is a VTT
input/output/editing program. READN can be used to edit a Timited number
of variables in the File-Q header block, and restore or retrieve matrices
from binary matrix files to the File-Q disk or the reverse. READN can
also prepare drawdown files. READN produces user labeled binary files
when used in modes (2) (1) but simply formats data on the File-Q disk in
modes (0) (-1).
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Program MXPLOT

MOTERUN DRI CMEPLT ¥

AHICH DISE UMIT 1.2, Z=DBE9:

1

LARGE OR SHMALL FIELD 7 [LR=LG, 1=%5H
3

NHICH QUTPUT DEWICE?

SCOPE=CR  HXY:=14 DIEK=2

1

C&0E8S SECTION PLOTE ? :1=¥.CR=N

MODE AMDSQR CONTOUR PLOTS AND STREAMLINES ANDSOR TRAYEL TIMES
MANUAL OPERATION =CR AUTOMATIC =1

THIS IS R 1 RQUIFER SYSTEM
EACH ARAUIFER IS 25 COLUMNMNE
BY 98 LIHES
DO YOU WISH TO DISPLAY EYERYTHIMG CR=YES, 1=NO
13
SCHRLE FRACTOR , :F4
Low 4% 5
YOTATION g, 1 7
1
wsk CALCOMP HOT RERDY Sample of iterative input stream of MXPLOT
Y20E TYPE PLOT 7 for online model output evaluation. This
1
cuT BuDY HELD INT ND. NoS. interactive stream produces:
11q 2 2 4 3 1) a node and contour plot,
C’:.;ng'_gg PLOT ° 2) streamlines on this contour plot, and
:l. - . .
4w Tep onT DUEE 3) a cross-section potential plot.
102z s

1
SOT LYWL . TOP LYL L ZPAC [ZFA8
3%3. . 538 . 28, .
CONTOQUR PLOT 7

HLINES AND TRAYEL TIHMES 1=YES CR=ND

DO YOU DESIRE TRAYEL TIMES 1=YES CR=JUST STRERMLINMES

1

ENTER PORCGSITY Fo. 48

.1

TG SET MAM. TRAYEL TIME ENTER A 1 FOR NONE R CR
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MAORE STREAMLINES QR TRAVEL TIMES &
4

IMPUT MODE SELECTION (14

+ SINGLE STREAMLINE

» MULTIPLE STRERMLINME

TMPUT RQUIFER NUMBER AND END POINTS

Re. # L XK1 .1 M2 Y2 S MLINES 4F4.
1,142,412, .28, .12 . ¢

IP GRAD . DOWN GRAD :1,-1 F4.

-

SRUIFER 1

TRAVEL TIMECYEARS) = 25,41
SAUIFER 1

TRAYEL TIMECYERRE: = 7E.91
HOUIFER 1

TRAVEL TIMELYERRSY = 28, g
AQUVIFER 1

TRAYEL TIMECYERRS) = 47z 2@
ANUIFER b

TEAVEL TIMECYEARS:) = 112. 52
BOUIFER 1 .

TRAVEL TIMECYERRSE» = 122, 41
FRIMT [ATA OWH STREAMLIMES 7 :1=YES

1

‘NDRE STREAMLINES OR TRAWEL TIMES 1
a

TROSCECTION PLOTS HOW CR=NO 1=¥YES
)

MAPLT --  ETOP

111

=YES CR=ND

OF LINE SEGMENT

A. 1z

DISTANCECFEETS
DISTRANCECFEET?

DISTRNCECFEET?

DISTANCECFEETS

DISTAMCECFEET?

DISTANCECFEET)

=¥ES CR=ND



MCRIPIP
PIPSYY:=MXPLT. OAT
PIP"Z

MCRZ

Example of the PIP command necessary to transfer the contour-streamline plot
produced by MXPLOT to the CALCOMP.
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MCRZRUM DR MRPLOTS
HHICH FILE @ DISK 1,&,2

LARGE OR SHWMALL FIELD * :CR=LG,1=SH
8

WHICH OQUTPUT LEVICE?

SCOPE=CR HY¥:=1 DISK=2Z

CROSS SECTIOM PLOTS 7 1=V, CR=N
1
MANUAL = CR OR RUTOMRTIC =1

o

CROSES SECTIOM QPTIONS

(12 PLOT POTENTIAL

¢2» PLOT PQT. ,TOP ,BOT. :PENS 1,2,32
1

SCRALE FRCTOR , :F4.

-

INPUT POIMNT PAIR

COLL-® ,LIMNE® ,COLL-1 ,LINEL :41I3

18, 48, 18, 70

HEW GRAPH SCALE ? :1=Y,CR=2808{FT/IN)
1

NMEM SCRLE ¢FTA/IM>» :F&

16808.

MORE PROFILES 7 :1=Y,CR=NO
a8

MEFLOT -~ STOP

-

Cross section plot example control commands
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POTENTIAL (FT.)

s1a.

sge.
B XOCFT) =107666.

8g@.

880.

g7o.

860.

850.

842.

g3a.

820.

810.

eae.

750.

780.

770.

760.

'lIlllllIIIIIIYI!I)'IIIllIIII1'IIDIIIIII]1TIllltlllllllllll

STARTING POINT

YOCFT) =46666.

ENDING POINT

X1(FT) =115000.

Y1C(FT) =46666.

1llllllllllllllllllIllllllJlLlljlllllllljllllllll!llllllJlJ

buusubunoabooouunbuaauhounuboaaubasonbausadanagatoeadsaaadausoalaaassnb st

AARLARARL

2. 2000. 1000. 6000. 6c00. 10000.
DISTANCE CFT.)

CROSS SECTION PLOT

VERTICAL EXAGGERATION = 100.0
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VI. ESTABLISH, RUN SUBREGION MODEL
PROGRAMS TO ESTABLISH AND RUN SUBREGION MODEL

The generation of a subregion within the large grid requires several
programs to be run and requires two new data files. The data files are: a
1ist of well pumpage to occur in the small region with their x,y location in
the large model in feet from x=0, y=0, and a file of calculation types for the
small subregion boundaries. The latter must be generated by the modular by
way of the system editor.

The sequence of program runs to establish the subregions is as follows:

1) remove all well pumpage from the large region model FILE-Q disk files,
2) run SUBGEN to establish the subregional grid,

3) run READN to load the calculation type file into the subregion,

4) run BCTRN to load the well pumpage into the small grid,

5) run ACHEK to create a listing of all the subregion data,

6) check to make sure data are filled in on all held boundaries,

7) if data are not complete, load missing data with MXED, and

8) run MXED to re-number the nodes in their proper sequence.

Model of subregion is then ready to run VTTSS3, the primary ground water
modeling program on the subregion.
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PROGRAM BCTRN

MCROHEL (5,41

HCR>RUN BCTRNS

WHICH FILE @ DISK 1,2,3

2

TRANSFER SMALL TO LARGE REGION ? :1i=¥, CR=NO

TRANSFER POTENTIAL TO SMALL REGION ? :1=YES, CR=NO

WELL QS 10 ? :1=¢Y

éRINT QUT HELLS AND LOCATIONS ?: 1=%

éR= STOP ,1= SET @S ., 2= CLERR @5 :12

tRRGE OR SMALL REG. ?:CR=LG.,1=SH

. #RRNSFER SMALL TO LBRGE REGION ? :1i=Y,CR=NO

TRANSFER POTENTIAL TO SHMALL REGION ? :1sYES, CR=NO
WELL @S IO ? :1=¥

CHANGE LERKAGE COFF. ? CR=N®, 1='ES

BCTRN -~ STOP
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PROGRAM SUBGEN

MCR>RUN SUBGENS
WHICH FILE @ DISK 1,2,3

[

INPUT UNROTRTED COORDINATES OF SUBREGION
X8-COLL , X1-COLL ,YB-LINE ,Y1-LINE ,MRG :51Z
74, 87,48, 82, 3

SUBGEN -- STOP

SUBGEN will generate a subregion model from the large region from the
grid x,y specifications
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VII. BASIC RSX11 SYSTEM PROCEDURES

The operating system on the PDP 11/45 used in conjunction with the ground
water model is the DEC (Digital Equipment Corporation) RSX-11D system. ATl
user interaction between the machine and the user is through the RSX-11D
operating system. This system can facilitate either batch or interactive
control. The ground water model is operated via interactive control. The
user's guide for the RSX-11D operating system can be used in addition to this
User's Manual for reference purposes. The following sections are included to
provide a more user specific reference of areas covered in more general terms
in the RSX-11D User's Guide.
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MCR COMMANDS

A1l initial interaction between the user and the Ground-water Model
programs or any other RSX-11D system programs is through the Monitor Console
Routines, (MCR). The MCR provides an interface between the user and the
system. The MCR is used to start system or user programs, to log on, to
obtain information about the system status etc. Typical MCR commands required
by the ground-water model user include:

ABORT (abort a program)

ACTIVE TASK LIST (obtain an active task list)

BYE (log off the computer)

HELLO (log on the computer)

MOUNT (mount a disk, magnetic tape etc.)

RUN (run a program)

TIME (obtain system time)

SYS (obtain information on the system)

WHO (determine who is logged on what terminal)

Typical system programs that the ground water modeler will need to use
include:

EDITOR

Peipheral Interchange Program (PIP)

FORTRAN COMPILER (F4P)

Task Builder (TKB)

The use of the above MCR commands and system programs will be discussed in
this and the following sections by example.

Before proceeding with the discussion of the MCR commands, we need to
discuss the teletype or terminal input structure. The MCR, system and user
input from the terminal is always in a line by line mode. Until the line
terminator is typed, the user may modify the input on a given line to correct
errors. The other feature of the terminal input system is that up to eighty
characters may be typed ahead, and they are remembered and sent to the
programs on a first-in-first-out (FIFO) basis. An example of this will be
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shown later. The only input character that violates this FIFO relationship is
the CTRL C character. When a CTRL C is typed, it migrates immediately to the

head to the FIFO que. The special characters and their function with respect

to terminal input are as listed in the following table from the RSX-11D User's
Guide. RSX-11D CONVENTIONS

Table 3-5
Terminal Control Conventions

KEYS FUNCTION
@mw
CTRL C Causes MCR to be activated. The system prints the

prompt characters, MCR>.

NOTE

Typing CTRL C does not affect the execution
of any tasks currently running.

CTRL 2 Logical end-of~-file; when typed in response to a
prompt from most system programs, causes that program
to exit. .

RETURN Terminates the current lire and causes the system to

print the prompt for the next command. All lines are
terminated using RETURN unless otherwise noted in the
documentation.

RUBQUT Causes the most recently tyoaed character to be deleted
from the command string. RUBOUT echoes as a backslash
(\). Successive typing of RUBOUT causes. the most
recently typed characters tc be deleted. One character |
is deleted for eack successive pressing of RUBOUT.

ALT Terminates MCR. Normally used when requesting a
program (user or system) that is to interact with the
operator after the command is executed (e.g., RUN
.« «.MAC <ALT>).

NOTE
On some keyboards, the ALT key 1is labeled
"ESC".
CTRL 1 Causes a horizontal tab. Tab stops are set, hyv the

software, at everv eichth character position (e.g., 9,
17, 25, 33). .

CTRL X Causes a vertical tab of one line.

CTRL L .Causes a form feed to the top of the next page.
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RSX~-11D CONVENTIONS

Table 3-5 (Cont.)
Terminal Control Conventions

KEYS FUNCTTION

R e
e e e e e e e e e S — —

CTRL O Interrupts system output to the terminal. Successive
pressings of CTRL O cause output to start and stop.
For example, it directory listing on the terminal |is
cequested and the {irst few lines present the desired
information, CTRL O can suppress tha2 printing of the
rest of the directory. (Large TTY Handler only)*

CTRL R Causes the system to print the current terminal line.
when errors make the line difficult to read, pressing
CTRL R produces a clear copy. Input can continue ¢n
the newly-printed line (large TTY nandler only).

CTRL U Cancels the current input line. The prompt (e.g., MCR>
or PIP>) 1is not printed on the next line, but the
system is ready for the typing of a new command.

CTRL X Causes a user-written program named TTYNnn to execute;
nn 1is the two digit unit number of the tarminal with
which the program is to interact during execution.

-

CTEL 3 These two kevs correspond to XCN and XOFF respectively.
ana (Pressing CTRL Q (XOFF) stops output to the terminal
CTRL Q until CTRL S (XON) is pressed. Unlike CTRL 0, the

XON/XOFF function stops and starts cutput without anvy
loss of characters. The silo of the VT03 terminal
genzratces XCN/XOFF autcmatically. (Large TTY Handler
only) *

The RUBOUT or Delete key cannot be used to delete a RETURN (CR) or ALT
(esc) or any CONTROL character that has been entered into the 80 character
input buffer. The RUBOUT only deletes characters on a given line. An example
will be shown in the following paragraphs.

The monitor console routine is requested by depressing the CTRL C key and
striking the C key. The system will envoke the MCR and the terminal will
response with MCR >, The format for an MCR command is MCR > Command Name
{command string}, where the command string in pointed brackets is an optional
input. We will utilize this convection of putting optional input in pointed
brackets throughout the other parts of this section.

122



HELLO Command

To log on the system the user can type CTRL CHEL UIC RETURN. Here UIC
stands for the user identification code assigned to the system user. It
consists of two up to 3 digit octal numbers separated by a comma. A typical
uic is [73, 710]. For a user to log on under this UIC he would type CTRL C
HEL [73, 710TRETURN. The computer would echo this input string as follows:

MCR>HEL [73, 710]

MCR>
If the ALT (or esc) key were used for a line terminator instead of the RETURN,
the computer would echo the input strings as follows:

MCR HEL [73, 7103$
Note that the dollar sign is typed for the ALT (esc) and that the control is
not returned to the MCR. Once a user has logged on, he does not have to
specify a UIC for files which reside on his UIC. The following illustrates
the use of the other MCR commands with a simple description of their
function. The detailed description of these MCR commands and their use is
contained in the RSX-11D User's Guide.
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HCRZHEL (8,31

MC
nc

RZEBYE
R:RABO

~e— HELLO to Log on
-=— BYE to Log off

~- PLEASE LOGON WITH -~fUICI"

HE
MC
PI
HC

L>fs6,31
R:FIP
P LP.=/LI

RZREBO ... PLIPFS

~=— ABORT to abort a running program

TRSK *“...PIP" TERMINARTED
ORTED YIR DIRECTIYE (OR MCR>
AHND WITH PENDING 1-0 REQUESTS

AE

PC=1E7T64
PS=4i7r4884
RG=004772
R1=G13660
R2=00006608
RZ=8860983
R4=00@840
FS=01483¢
SP=008249

MCR>ACT

... RCT RN
FLLACF <Su
MTAARCP W@
na. ... W8
A¥. ... W@
TG.... ue

TTag
TT30
TT2Q
TT89
TTB8
TT090
TTG6
TT89
TT60
T766
TTEO
TTa9

MCR>DHO DFL:

DHO -- DPL;

—=— ACT to determine the active tasks on your terminal

—— OMQ to dismount a device

%% DISHOUNT COMPLETE =

MCRMOU DPL:/CHR=[FOR,ATCHI _ .
MOUNT-+4#Y0LUME INFORMATION*«x ~=—M0OU to mount a FILZ-Q disk
DEVICE '
CLASS
vicg
ACCESS
CHARRAC
MCR>DMO DPZ2:

FLLACF -~

prPe:

=DF1

=FOREIGH

=(1,11

={ RHED, RWEL, RHED, RWED }
=LFOR, ATCH, DCF ]

«% DISMOUNT COMPLETE +»

MCROMOU DPZ.FCRSAY
MOUNT~-«%YOLUME INFORMATION*» ——MOU to mount an RSKII disk
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DEVICE aDPZ

CLASS =FILE 11
LABEL =FCRSAY
vIc ={1,11

RCCESS =[RWED, RWED, RNED, RHED]

CHRARAC =[]

NCR>RUN EXANS

ENTER THE FILE~-

=

MCRZRUN .. . PIFPS
PIP>™Z

HCR:TIN

85/24/77 13:22:09

HCR

ATL .
DP. . ..
MO. .

MRL:

P

.. ...EDL ...PIP

HO ENTRIES

cKa:

TT.. ..

MCR.MWHO

TTe (5,31 PRIVLEGED
TLB NOT LOGGED ON
TTS HNOT LOGGED ON
TT4 MNOT LOGGED ON
TTZ NOT LOGGED ON
TTS (166,21513

TTL (138,1311
MCR>"Z

TT.... LP...

~+—RUN to run a user program

@ DISK UNIT

-+—RUN to run an MCR program

~e—TIM to determine time

—=—-SYS to determine system status

MT.... CR.... OL.... FXLLACP MTRAACP ...S¥S

AY. ... TG.... -

—WHO to determine who is logged on



FILE NAMING CONVENTIONS

Using the ground-water model and the RSC-11D system requires that the
user be aware of file naming conventions. A complete file name has the
following word form with the optional parts in pointed brackets. The device
when not specified is the system disk DP@:

{device descriptor} {UIC} (up to 9 character name)
(up to 3 character extension {octal version number}

Other typical devices are DP (n): or MT (N):. The UIC when not specified is
the UIC that the terminal is logged under. The up to 9 character name is any
combination of numers and letters. The extension is any combination o up to 3
letters and numbers. Version number is optional. When not specified the
default is the latest version number. Files are stored according to UIC. The
directory of files that belong to any user's UIC can be listed with PIP as
shown in the following section on PIP usage.
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USE OF THE SYSTEM EDITOR

In this and the following sections ‘an example will be presented in order
to illustrate the use of these prograhs. A simple FORTRAN program and the
required input files will be created with the editor, listed with PIP,
compiled with F4P, built into a task with TKB, and run with the MCR RUN
command. This example will use the File-Q disk, an RSX-11 type disk other
than the system disk, and a magnetic tape. This will serve to make the user
aware of the various input and output options available.

The program chosen for this example will take binary (unformatted)
aquifer bottom and aquifer potential files and copy them to the FILE-Q disk.
The program will then read a formatted or (ASCII) input file that requests the
saturated aquifer thickness to be printed for certain random lines. The

following is a list of the FORTRAN Coding form upon which the program was
created.

The following is the teletype stream produced when this program and ASCII
input file were created with the system editor. It illustrates the use of
many of the editor commands.

127



USE_OF PIP

The following teletype trail illustrates the use of Peripheral
Interchange Procedure (PIP) to obtain a directory 1isting of the UIC and of
the program and input file created with the EDITOR. This trail also
illustrates the procedure for mounting a FILE-Q disk, a RSX-11 type disk, and
a magnetic tape, and the procedure for getting a directory listing from the
magnetic tape. Detailed usage of PIP is contained in the Utility Programs
Procedure Manual for the PDP-11 series computer available from Digital
Equipment Corporation.
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EXAMPLE OF THE LINEPRINTER LISTING OBTAINED WITH PIP

HCROFPIF
PIPSLP 2 %nTl.=/LI"R
TI:=/LI .

DIRECTORY DFO.(5,3]

24-MAY-77 12:322

EXRN. FTH; L 4. 24-MAY-77 12:19
EXAMPLE. INP; 1 1. 24-MAY-77 12:31

TOTAL OF S. BLOCKS IN 2. FILES

FIPSLF=EXAN. FTH

PIPITI.=EXAMPLE. INP

EXAMPLE FORTRAN PROGRAM TO CALCULATE SPECIFIED SATURRTED THICKMESS’S

43,52, MHODESH, NODESY

20. 20

18, 25,

16, L6

1E. L8,

PIP>"Z

MCRINI HTB:EXAMPL

MCRZMOU AT8: EXAHPL

MOUHT-#&%OLUME INFORMATION#»
DEVICE =nTO
CLASS  =FILE 11
LABEL  =EXAMPL

uIc =[1,11]
ACCESS =(RWED,RWED, RE,R]
CHRRAC =[]

HCR>MOU DP2:FCREAY
MOUNT~-«4VYOLUME INFORMATION=»=
DEVICE =DFZ
CLASS =sFILE 11
LABEL =FCRSRY

vIc =(1.11
ACCESS =[RWED, RWED, RWED, RWED ]
CHARAC =[]

MCRZMQU COPL:/CHA=[FOR, ATCH]
MOUNT -««YOLUME INFORMATION=#
DEVICE =0P1
CLAES =FOREIGN
uIc =(1.11]
ARCCESS =(RWED, RWED, RWED, RWED ]
CHARAC =(FOR, ATCH, DCF ]
HCR-FIFP
PIP>OF2:08,514 ABL/LI
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ODIRECTORY DPZ:(5,%]
24~-MAY~7T 12:32

CCOS7S. ABL; L 12 € B89-FEB-77 12:38

TOTAL OF 19. BLOCKS IN 1. FILE

PIPXMTO:-0P2:16, 51CC0O576. ABL
PIPLDP2:06,534 PTL/LL

DIRECTORY DP2:[6,5]
24-MAY-7T7 L2:53

CLKDRMSIC. PTL. L 13 C B8%-FEB~-TT 13:%4
CCOSFe. PTL: 12 ¢ Q32-FEB-T77 1l3:Se

TOTAL OF 38. BLOCKS IN 2. FILES

FIP:=2

MCR>"Z
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s Nalz)

1234

EXAMLE PROGRAM TO ILLUSTRATE RSX11=D USE

sannannnEXAM FINSNS ottty
OIMENSION TRANS(6@) FILECT),FIL2L7),FILL(T),INOPCT(63),SN0THK(6D)
FORMAT(744)
WRITE(S,%)* ENTER NAME OF SAND THICKNESS FILE’
READ (5,1234) FILL
NSICHR(FIL1)
QPEN(UNITe2 NAMESFILY, TYPER’OLL’,FORMEUNFORMATTED? yREADONLY)
WRITE(S,#)* ENTER OQUTPUT BIN FILE NAME’
READ(S,1230)FIL2
NBICHR(FIL2)
OPEN(UNITSS, NAMESFIL2,TYPES NEW’ ,FORMS UNFORMATTED?)
WRITE(S,%) * ENTER THME PERMEABILITY FACTOR®
REAQ (5,#) PMBLTY

C ZEROD THE MATRIX

327157

32756

32758
29

np 32758 Jst,68%8

00 32757 [={,60
TRANS (1) =@,

CONTINUE

READ (2) (SNOTHK(I),Im1,62)
NO 32756 Is{,6d
TRANS(I)eSNATHI (1) #PMBLTY
CONTINUE

WRITE(3) (TRANS(1),I[s=1,60)
CONTINUE

CLOSE (UNITa3)

CLOSE (UNITsR)

sToP

END
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USE OF THE FORTRAN COMPILER

The following teletype trail illustrates how to compile our example
program and obtain a compilation listing and object module for task building
purposes. See the Fortran IV Plus User's Guide (Digital Equipment
Corporation) for complete details on the F4P compiler usage.

MCR>F4F
FaPZEXAM, LP=EXAM/TR/CK
F4P>~T

MCR:
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EXAMPLE OF THE LINEPRINTER LISTING OF
EXAM.FTN PRODUCED BY THE F4P COMPILER

FORTRAN 1y=PLUS Vv32=51D 10156143 32=MAY=T9 PAGE 1
EXAM FTN JCX/TRIALL/WR
c EXAMLE PROGRAM TO ILLUSTRATE RSx1i{=0 USE
[of
c AR ANEREXAM  FINWRRONNRRRD
nany DIMENSION TRANS(6Q),FILE(TY,FIL2C7),FILL1(TY,SNOPCT(6@),3N0THK(62)
002 1234 FQORMAT(TA4)
0293 WRITE(S,%)* ENTER NAME OF SAND THICKNESS FILE’
[-I.1'J] READ (S,1234) FILY
0gos NaICHRIFILYL)
2002s OPENCUNITE2,NAMESFILY,TYPERPOLD?,FORMR*UNFORMATTED? ,READQONLY)
epay WRITE(S,«)* ENTER QUTPUT BIN FILE NaAME’
2008 READ(S,1234)F L2
2009 NstCHR(PIL2)
2814 NPENCUNITSZ, NAMESFIL2,TYPER!NEN? ,FORMB *UNFORMATTED ")
2911 WRITE(S,«) * ENTER THE PERMEABILITY FACTOR’
pateg READ (S,w) PMBLTY
C ZERQ THE MATRIX
201