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GEOMETRY TECHNOLOGY MODULE (GTM)
VOLUME ITI - PROGRAMMERS' MANUAL
By: S. J. Reiners, G. N. Hirsch, W. N. Colguitt, G. E. Alford
and C. R. Glatt

Aerophysics Research Corporation

SUMMARY

This volume documents the program logic, subroutine descriptions
and other information concerning the Geometry Technology Module
of interest to the programmer.

INTRODUCTION

The program was written to provide complete generality wherever
- possible without sacrificing computational speed or computer
storage. The guidelines used were as follows:

1. Computer core size of approximately 24000 decimal
{overlayed). '

2. Fortran V programming language.
3. Minimum program execution language.
4, Modular program construction.

5. Generalized routines to allow creation or manipulation
of geometry.

6. Generalized routines for interfacing to the EDIN System.

Information pertinent to the programmer is presented in the follow-
ing sections of this report. Included are descriptions of the
program logic and overlay structure, flow diagrams and sub-

" routine descriptions. :

PROGRAM STRUCTURE

The Geometry Technology Module is coded in Fortran V. Overlays

are used to minimize computer core reguirements on the Exec 8

system. The total program requires approx1mately 24000 decimal
of computer storage.



The GTM is composed of several major executive levels. These
levels are called by the GTM executive. The major executive
levels are the input module, cluster edit module and segment
edit module. Figure 1 illustrates the GTM executive structure.

The MASTER module (GTM Executive) is the control peint in the
GTM from which all sublevel executives are accessed. It con-
tains its own language set which allows -the user to perform data
base management functions, access sublevel executives and gen-
eral program control. Three primary sublevel languages are
available, input, segment edit and cluster.

The INPUT sublevel executive is provided for reading data which
is stored in specific geometry formats. Two.are available, the
Gentry format of reference 1 and the GTM format. GTM format
allows free-field data to be entered. The data may be any type
of information. This data is read in and stored in the data
base geometry tree structure. The INPUT module contains its
own language set and associated menus, which can be displayed
upon command. '

The CLUSTER EDIT Module contains a language subset and instruc-
tions necessary for creating and maintaining the geometric data
tree structure. Functions are also provided for translation,
rotation and scaling of tree stored data and output of the data
in forms for interfacing with other EDIN technology modules.

In addition, it contains the necessary logic to display geometry
for image viewing. The display functions have a number of
features which allow the user to zoom in on a specific region,
overlay geometry, scale geometry and filter geometry for resolu-
tion. Mass properties evaluations are also commanded from the
CLUSTER EDIT Module,

The SEGMENT EDIT Module provides the capability to compose
geometric shapes, manipulate geometry at the segment level and
display of geometric segments. Specific operations include
translation, rotations, scaling, point redistributions, segment
cutting, point edit commands and display. The module contains
its own language subset addressable by the user.

Unit Designation

Unit 1 Internal file designation for the geometry data base.
Unit 3 Output file for Gentry geometry.
Unit 5 The system card reader.

Unit 6 The system printer.
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Tree Structured Data

The GTM uses a tree structuring method which allows data to be
stored independently but can be associated with other stored
data. The association may be permanent or temporary depending
upon user specified structuring. The GTM data structuring
technique is referred to as tree structuring and is defined at
three levels (branches or nodes). The sketch below illustrates

the several levels:
Q~ CLUSTER
(::) COMPONENT

SECTION

One level below the section level, called a segment level, may
be defined but this data is freely stored and not associated
with a tree. One level above the cluster level is the vehicle
which can consist of several clusters but is not included in
the tree structure logic. This section deals primarily with
the tree structure logic in the GTM.

The discussion begins with the description of the control registers,
those core locations reserved for indices to the actual data

stored on disk. Throughout the GTM there is a labeled common

block called TREEV which contains the control registers. The

most significant registers are maintained in the IACV array of
dimension 40. IACV contains the locations of an access address

as to the tree structured data used in the GTM. The array is
broken up into eight groups of five word groups. The meaning

of these eight words in each group is as follows:

The first position is a pointer of the cluster name in the
list of available clusters, data block.

The second position is the name and first word address of
the cluster. '

The third position is the position within the vehicle of
the data block of the name and address of the current or
accessed component name.




The fourth position is the component name and first word
address of the component data.

The fifth position of the pointer is the component data
block of the currently accessed section.

The sixth position is the section name and first word
address of the section which has been currently accessed.

The seventh data block is the current position pointer of
the data within the section that has been . accessed.

The eighth position block is independent of the tree
structure but is necessary information. This block con-
tains the next available address location in the packed
data structure used within the GTM. This location is
used to control the access 1limit of all of the functions
dealing with tree data withinin the GTM.

The access or the limits of the operation are controlled by the
lowest level of the access register which is filled. For example,
if an operation is to apply to a whole vehicle, then the con-~
trolling is done by having the only position filled within the
access register being the second address block, the rest being
zero. If only a section is to be processed, then all positions
must be filled through and including the sixth block or the
section named in the first named address of that section. All
operations within the GTM are controlled by an implied limitation
and that limitation is that the extent of the tree to be addressed
and processed begins at the lowest level of the access register
that is filled. In other words, if a vehicle name is the lowest
level filled, then the entire vehicle is to be processed. 1If a
component name 1is the lowest level filled, then only a component
is to be processed. If the section name is the lowest level
filled, then only a section name is to be processed. A number

of routines within the GTM have been written to create, maintain
and utilize this particular access register. These will be
described in this document.

DMAN Software Package

DMAN provides all of the basic data management functions to handle
variable length data pages while allowing them to be referenced
by name. A data page may be stored on any file which has been
established for data base use. All or portions of a data page
contents may be retrieved. Modification of the contents of a

data page is permitted, including that which requires increasing
or decreasing the size of a page. Finally, removal of a data
page from a file may be accomplished. '



DMAN Usage. - The DMAN data management system is a Fortran call-
able software package which has been written for access and re-
trieval of data from the EDIN data base. The package consists
of the following subroutlnes which must be included in the call-
ing program:

DMAN ' Basic Read/Write Controller.
' NXTAD Extend File Routine.

UPACK7 Character Unpack Routine.
RITBF -Write Routine.

PACK7 Chafacter Packing Routine.
REDBF Read Routine,

NWBLK Create a New Block for Data.

The use requires the following declarations in the user program:

COMMON/UNITS/IAREA (273)
 DATA IAREA/0,n,271%0/
INTEGER IT(5),IBUF (256)

where n is the file number where the data base is stored. The
usage is as follows:

CALL DMAN(IOP,IT,N,IDATA,IBUF,IAREA(1l),IAREA(2})

I0P " The read/write option. A further discussion of
these options is given later.

T A five word array containing the data title. A
further discussion of the titles is given below.

N This variable contains the number of words in
IDATA to be read or written. - When reading, and
the reguested list cannot be satisfied, this
value is reset to the number of words actually
‘read, so this item must always he a varlable
when reading data. :

IDATA An integer or real array containing the data
to be stored in the data base. There is no
restriction on the length of this array.

IBUF A 256 word buffer area for use by DMAN.



IAREA This is a unit dependent area needed by DMAN.
It must be dimensioned 273. One IAREA is re-
quired for each unit using DMAN. The double
appearance of this array in the calling sequence
is required for interal addressing purposes.
This area must be protected, such as in COMMON,
and must be reserved for use by DMAN while this
file is being used.

A Discussion of IT. - There are two significant portions to the
five word array IT. The first three words of the title are
user supplied hollerith words which represent the name of the
data item which is to be accessed or stored in the data base.
If this is the first access of this data in the data base, the
fourth word must be set to zero. This zeroing of the fourth
title word will also return access to-the beginning of the data
set stored under the title given in the first three words.

The fourth and fifth words of the title are reserved for use

by DMAN. If the fourth word is zero, a search is made of index
arrays to find the address of the desired data set. This
address is then inserted into these two words. Each time some
activity occurs using this title, the address stored in these
two words is updated so that this address always refers to the
next word after the last word accessed. This eliminates the
need to search the index arrays for each access of the data.

A Discussion of IOP. - IOP controls the type of reading or
writing done by DMAN. The I/0 options are:

I0P = 10-- write a matrix. The complete data set to
be stored under the title IT is present in IDATA.

= =10 - read a matrix.
= 20 - write a single fixed length record.

= =20 - read a single fixed length record.

= 21 - write a single variable length record. Us-
ing this type of write option, an end-of-record
mark is inserted after the end of the record. Any
variable length record read will not pass this mark
when reading. If the read is a fixed length record
read, however, this mark will be ignored.

il
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= -2] - read a variable length record. In this

case, N is the number of words requested. The read
will continue until N words have been read, and end-
of-record mark is found, or the data set is exhausted,
whichever comes first. The value of N will be set

to the number of words actually returned.

= 30 - extend a data set with a fixed length record.
-The data in IDATA is to be appended to the existing
data set stored under the title in IT.

= 31 - extend a data set with a variable length
record.

NOTE: If a read attempt is made, which will extend
the read past the end of the stored data set, or
the data set requested has not been stored, the
following wvalues will be returned by DMAN:

N=0 and IDATA{1)=3LECD.

IOP = GHPURGE - this option will cause the title given
in IT to be purged from the index array.

IOP = G6HCLEAR - this action will cause the buffer IBUF
to be cleared. That is output to disc if necessary.
This action is necessary before releasing the buffer
to other uses, or existing a subroutine or overlay
under conditions which will not protect the buffer.

I0P = GHCLOSE - this action conditions the data base
so that the entire contents of the data base do
in fact reside on disc. It is necessary to execute
this statement on any catalogued data base to in-
sure that its entire contents are on disc. Normal
activity may proceed after the function is called,
and this function may be called as many times as
desired.



Subroutine Descriptions

The GTM is divided into three classes of subroutines categorized
by the functions which they perform. Applications subroutines
process the input commands. Tree structuring routines construct
and maintain the system of pointers called registers which con-
trol the access to related sets of geometry data. General util-
ity routines are used for performing utility functions such as
string processing, sorting and merging operations, vector and
matrix arithmetic, etc.

This section presents a selected set of subroutine descriptions
for the GTM. Flow charts are presented in Appendix A.

Subroutine ADDCOM. - The purpose of this routine is to execute
the command, ADD component.

Subroutine ADDSEC. ~ The purpose of this routine is to execute
the command, ADD section.

Subroutine ADDSEG. 0 The purpcse of this routine is to execute
the command, ADD segment.

Subroutine ADDVEH. - The purpose of this routine is to execute
the command, ADD vehicle or ADD cluster.

Subroutine AFILT. - The purpose of this routine is to filter
- out geometric panels for drawing purposes. All panels less
than a given area are deleted from the plot buffer.

Subroutine BCOMLS. - The purpose of this routine is to execute
the command, BUILD component. ' ' '

Subroutine BLDACC. - The purpose of this routine is to execute
the command, ACCESS component.

Subroutine BLDACS. - The purpose of this routine is to execute
the command, ACCESS section.

Subroutine BLDACV. - The purpose of this routine is to execute
the command, ACCESS cluster.

dubroutine BLDAPT., - The purpose of this routine is to execute
the command, ADD point.




Subfoutine BLDCOM. - The purpose of this routine is to execute
the command, BUILD component.

Subroutine BLDCSC. - The purpose of this routine is to execess
the command, COPY section.

Subroutine BLDCSG. - The purpose of this routine is to execute
the command, COPY segment.

Subroutine BLDDPT. - The purpose of this routine is to execute
the command, DELETE point.

Subroutine BLDEQR. - The purpose of this routine is to execute
the command, EQLEN. .

Subroutine BLDEXT. - The purpose of this routine is to execute
the command, EXTERNAL name. The command will cause control to
be transferred from the GTM to the ED Processor for the purpose
of editing a segment of data. The routine first copies the
segment data to a BCD file (logical Unit 8) so that it can be
edited. An operations stack internal to the GT is employed to
accomplish the actual transfer out of the GIM and back again.

Subroutine BLDFPT. - The purpose of this routine is to execute
the command, FIND point, ‘

Subroutine BLDHLG. - The purpose of this routine is to execute
commands ©f the highest level language. The commands processed
by this routine are IMAGE INPUT, CLUSTER EDIT, SEGMENT EDIT,
INPUT, CALCULATOR, MENU, STOP, SAVE DATA BASE, OPSTACK and
EXTERNAL. The commands IMAGE INPUT, CLUSTER EDIT, SEGMENT EDIT,
INPUT and CALCULATOR all transfer control from this routine to
other language processors. The remaining commands are executed
within this routine.

Subroutine BLDIPT. - The purpcse of this routine is to execute
the command, INSERT point.

Subroutine BLDLSC. ~ The purpose of this routine is to execute
the command, LIST section.

Subroutine BLDLSG. - The purpose of this routine is to execute
the command, LIST segment.

Subroutine BLDMNU. - The purpose of this routine is to execute
the command, MENU,

Subroutine BLDRPT, - The purpose of this routine is to execute
the command, REPLACE point.

10



Subroutine BLDSEC. - The purpose of this routine is to execute
the command, BUILD section. .

Subroutine BLDSTP. — The purpose of this routine is to execute
the command, STOP.

Subroutine BLDSTR. — The purpose of this routine is to execute
the command, START. :

Subroutine BLDVEH. - The purpose of this routine is to execute
the command, BUILD cluster.

Subroutine BLOCCM. - The purpose of this routine is- to execute
the command, LOCATE component. .

Subroutine BLOCSC. — The purpose of this routine is to execute
the command, LOCATE section.

Subroutine BLOCSG. - The purpose of this routine is to execute
the command, LOCATE segment. :

Subroutine BLOCVH. - The purpose of this routine is to execute
the command, LOCATE cluster. '

Subroutine BUFSET. - The purpose of this routine is to initial-
ize a data area as a buffer pool for use by DMAN.

Subroutine CALCUL. - The purpose of this routine is to execute
the command, CALCUL. The routine provides the user a quickly
accessible calculator type functions within the GTM.

Subroutine CLEAR. - The purpose of this routine is to clear
The buffer data area assigned to DMAN prior to releasing the

core area

Subroutine COMROT. - The purpose of this routine is to execute
the rotation, scaling and translation functions on tree stored
clusters, components and sections.

gubroutine COPLST. - The purpose of this routine is to execute
the commands, COPY cluster, COPY component.

gubroutine COPYCM. - This routine performs th% data transfer for
the command, COPY component.

subroutine COPYTH. - This routine writes geometry data stored
T the data base in Gentry format.

Subroutine COPYVH. - This routine executes the command COPY
.cluster, ' _

11



Subroutine COPY¥3. - The purpose of this routine is to perform

the copying of tree stored data into a sequential Gentry formatted
data file.

Subroutine CUTSEG. - The routine will cut a segment with a plane
and define a new segmuent containing all of the points either
above or below the specified plane.

Subroutine DELCOM. - The purpose of this routine is to execute
the command, DELETE component.

Subroutine DELSEG. - The purpose of this routine is to execute
the command, DELETE section.

Subroutine DELVEH. - The purpose of this routine is to execute
the command, DELETE cluster.

DIRCOS. - This routine will compute the direction cosines of a
plane or a vector having the principal angles of P51, THETA
and PHI. The calling arguemnts are:

CALL DIRCOS{PSI,THETA,PHI,DXG,DYG,DIG)

PST Yaw angle, degrees.

THETA Pitch angle in degrees.

PHI Roll angle in degrees.
DXG X~-direction cosine.
DYG Y~-direction cosine.
DZG Z-direction cosine.
Subroutine DISCF. - The purpose of this routine is to calculate

the scalg fa;tor for plotting or for displaying the geometry.
The scallpg is based on the maximum vehicle dimensions and the
allowed display area on the display device.

Subroutine DISERC. - The calling parameters for this routine are:

CALL DISERC (IOP,IT,LEN,IBUF,FOUND,IUNDAT)
Definitions of the calling parameters are:

I0P (Operation Control) This may have anyone of the
following values: 3LDEL, 3LREP, 3LINS, 3LADD.

IT Contains the title or address position of the
level of which this operation is to take place.

12



LEN This is the length of the record which is to be
inserted or handled.

KT This is the record. LEN is the length of KT.
KT contains the name which is to be inserted,
if necessary.

IBUF and These are DMAN requirements.

JUNDAT

. FOUND A logical variable, if true, the operation was
successful. If false, the operation was not
successful.

This routine is the main utility called by the routines TREECH,
TREEVS8 and TREESC. It will accomplish the table search and in
addition, will perform the instructions as specified in the
following table:

3LDEL Delete the value if given in KT from the block
named in IT,.

3LREP Replace the value found previously by a call to
this routine with an option of 3LFND with the
present value given in KT.

3LINS Insert the record or title given in KT into the |
klock IT as a position which must have been pre-
viously specified by a 3LFND operation.

3LADD Add the title given in KT to the block IT, either
at the end of the location.

3LFND This is a FIND or access command in this routine
to locate and return the correct addresses in IT
and KT.

The entire address is not expected in the array KT but rather the
first three hollerith names of the DMAN title are expected. The
basic storage technigque used in the tree structure is straight

‘1inear type. The searches are linear and the data is put into
the table in a linear manner, .

Subroutine DISPLY. - The purpose of this routine is to execute
the commands, DISPLY+, DISPLY-, DISPLAY and ZOOM.

subroutine EXTERN. - The purpose of this routine is to transfer
control from the GTM to another program.

13



GETLNG, -~ This is a short utility routine which can be used to
retrieve the proper language from the permanent data base. In
many cases, the same core storage area will be used for several
different languages. This utility can be used to test this
area to see 1f the proper language is in core, and if not,
retrieve the proper language from the data base. The calling
sequence for this subroutine is as follows:

CALL GETLNG({IT,LGVAL,IBUF,IER)

IT A three word array containing the name of the
language -desired.

LGVAL The storage array described in LANG. Note: For
the present time this area must be dimensioned
at 1503 words.

IBUF A buffer area for use by DMAN.

IER An error flag set to .TRUE., if the desired languag:
could not be found in the data base.

Subroutine GETPAN. - The purpose of this routine is to read a
five point panel of data from the data base. The data return-~
ed by the subroutine is five points comprising four vectors
which represent the boundary of a geometric panel

Subroutine GTMINP. - This is an executlve subroutine for con-
trolling input data in Gentry format.

Subroutine GTMPLT, - The purpose of this routine is to plot
an array of data points. This array is assumed to c9n51st
of two dimensional points after having been rotated into the

viewing plane.

IDIREC. - The purpose of this function subroutine is to deter-
mine whether or not the line or the direction of the line defined
by the array LINE is facing towards or away from the plane as
defined in the array PLANE (see PIERCE). The calling arguments
ares - .

I = IDIREC (LINE,PLANE)

LINE 6-Word array defining two points (x,y,z,X

Yo Z2.,)
on a line. 27722

PLANE 6-Word array defining a point in the direction
cosines of a plane (see PIERCE).

I If I is returned as negative, the normal of the
plane and the line points in the opposite direction.

If I is returned as positive, the normal and the
line are in the same direction.

14



iDSRT. - This subroutine will sort a section in a radial manner,
The average point of the section is computed using the routine
PTAVG. This point then forms the center about which the data
is sorted. Angles are computed between the average point and
every other point on the section. The points are then sorted
into order based on the value of the angle. This sort routine
can only be used if the average point is interior to all section

points. The calling parameters are:
CALL IDSRT(IOP,IT,IBUF,KBUF,IUNDAT)

I0P Integer identification of the sort

If IOP = 1, Sort the section based
on the x~y plane.

If IOP = 2, Sort the section based
on the x-z plane.

If 10P

I
w

Sort the section based
on the y-z plane.

If IOP is positive, the section is
' increasing values in a

type.
on its projection

on its projection
on its projection

to be sorted into
clockwise manner.

If IOP equals a negative value, execute a counter—

clockwise sort.

IT This is a five word array containing the title of

the section to be sorted.

IBUF, KBUF and IUNDAT are data management requirements

{see DMAN).

Function IGOOD. - This function checks the validity of a point
to determine 1f the point falls within the boundaries of the

plot window.

Subroutine INPUT. - The purpose of this routine
input data from the data base.

is to read

INTBCD. - This function subroutine has one calling arqument.
The purpose of this routine is to convert an integer binary
value into a hollerith character string. The calling argument
is the binary value which is to be. converted. ; The subroutine
returns the string left justified and blank filled. That is
an integer 1 being input will be returned from the function

INTBCD as 'l .

15



INTERO. - This subroutine is the primary input interrogation
subroutine. Its purpose 1is to accept a list of characters and
construct a list of words based on previously defined word
boundary delimiters. The calling arguments for subroutine
INTERG are:

CALL INTERO(NC,IC,NVL,IVL,XVL,ITP,IDEL,IOP)
NC This is the number of characters in array IC.

ic An array containing the characters to be interro-
gated. The characters must be stored in this array
in 1R format.

NVL This is the number of words in the character
sequence given in IC.

ivl An array returned containing the hollerith
representation of the words found. These are right
justified blank filled words. For use on Univac
1100 series computers, this array must be dimen-
sioned twice the size of XVL. Each word can be up
to 12 characters in length so this requires two
Univac words.

XVL An array returned containing the numeric values of
this word if the word is a numeric word. The values
returned are always real. If integers are regquired,
the values must be converted in the calling program.

ITP An integer'array returned containing a type key as
to the type of values found. The values returned
and their meanings are as follows:

0 Nul word inserted between two non-blank delimiters
if the option was specified.

Word found, was a numeric word.

2 Word found, was an illegal numeric word (a word
which begins as a number and ends with alpha
characters) .

3 Word found was a legal name.

-N These values are reserved for delimiter identi-
ficationg. If the correct option is specified
delimiters will be included in the returned list
of recognized words. See the documentation on
delimiters. NOTE: blank always a delimiter.
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IDEL An array containing the non-blank delimiters to be
used. See the documentation of subroutine STING
for further information.

I0P The intefrogation control option. The meaning of
the four acceptable options are:
0 Return words and values found only.

1 Insert nul words in the returned list of words
between back—-to-back non-blank dglimiters.

2 Return both words and non-blank delimiters
found.

3 Return both words and non-blank delimiters
found with nul words inserted between back-to-—
back non-blank delimiters.

The following example illustrates the use of the routines.
The input card is:

TEST = L, ,, 3.999764E-10

This card has been read using an 80Rl format. The results are
given for using INTERO with each of the four options.

LOF = ©
MVL = 3
IV XYL e
BHTEST Bt 0. _ 3
BHL B L. !
BHT.9997 B - () i
1P =1
NVL = 5 |
R -\ L R Lo TR
BHTEST & 0. 3
BH1L 6H L. : !
EH OH . 0
Bt -~ BH : o, 0

—

542.99937 BHEYE-10 ()
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INTER2. - Function to determine the type of an input character.
This function is dependent upon the Univac collating sequence
which determines whether the character input is a number or an
ALPHA character. The calling argument to this function is:

I = INTER2(IC)

IC Input character right justified and blank filled
(LR format). ‘

If it is a number, the integer value is returned.
A minus one indicates that the character IC is not

numeric.

INTER3.. - A routine. for packing characters into a two word
array. This is a machine dependent subroutine using the Univac

Fortran IV FLD function. The three calling arguments are:

I = INTER3(NVL,IVL,XC)

‘ NVL
IVL A two word array into which the hollerith representa-
tion of a word is to be packed.
KC The number of characters to be packed.

INTGR. - This is a function included in the GTM to insure that
the conversion from real to integer is rounded up in such a
manner that the correct value of the integer form. A floating
point number is always returned. This function is used fre-
quently in conjunction with INTERC which always returns real
values. The calling seguence is:

I = INTGR(F)

IRXBCD. - This subroutine converts a real value into a hollerith
string. It will automatically select the format which will yield
the maximum nunmber of characters possible and still yield the
correct value. The format will be F for wvalues which will fit
within that field. If the field is not sufficient for a F format,
then it automatically switches to an E format. The routine is
primarily used in the GTM to output the Harris formatted informa-
tion. The routine is not particularly efficient but it does
function very well. It should also be ncted that this routine
will round correctly in all cases except where an additional
character is added. That is, if ten is internally represented

as 9.9999, this routine can not round it up to 10 but will output
it as 9.999. 1In all other cases, the numbers are corrently
rounded. The calling arguments for subroutine IRXBCD are:
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CALL IRXBCD {(NCHAR, XVAL,WRD, IOPT)

NCHAR The number of characters which are to appear in the
converted string. It should be noted that the mini-
num number of characters which can be displayed and
give a correct representation for any range of
values is 7. This would allow for a sign, an argu-
ment, a decimal, an exponent, if necessary, and a
sign on the exponent. Therefore, the minimum should
be 7.

XVAL The binary real word which is to be converted into
: a character string.

WRD An array which will contain the output string. It
should be noted that this is an array because the
output character string will, most likely, exceed
the character capacity of one machine word. It auto-
matically continues on to the next word. Therefore,
for the Univac 1110, a 7 character return would have
the first six characters in WRD(1l) and 1 character
in WRD(2).

I0PT This is an option which allows the suppression of
the letter E in the exponent designation.

If IOPT is 0, the exponent is supressed.
If IOPT is 1, the character E is included if the
exponential form is selected.

Subroutine ISRTCM. - The purpose of this routine is to execute
the command, INSERT component.

Subroutine ISRTSC. - The purpose of this routine is to execute
the command, INSERT section.

Subroutine ISRTVH. - The purpose of this routine is to execute
the command, INSERT cluster.

KEYF. - The purpose of the function is to provide an interface
for the expansion of the RANDAC hash code computation for colli-
sion avoidance. A coded return value of the function KEYF is
the first value of KEY. It is intended to hash code a multiword
key. The calling parameters are:

K = KEYF (KEE,MKEY)
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LANG. - Function LANG is the primary language statement recogni-
tion routine. This function will accept INTERQ output and return
a determination as to whether the statement contains a phrase
which is part of an established language. The calling arguments
for function LANG are:

IVAL = LANG(NVL,IVL,I,LGVAL)

IVAL The phrase number found in this statement. If no
phrase was found, this variable is set to zero.

NVL The number of words in this statement. This wvalue
is returned by INTERO.

IVL The hollerith representation of the statement
{returned by INTERO).

I The first word in this statement to be part of the
phrase. If a phrase is found, this pointer is re-
set to the next word which was not part of the
phrase found.

LGVAL This array contains the stored phrase information.

This information is packed into this array in the
proper manner by subroutine LANGST. For use with
GTM, a data storage program has been written which
will execute the proper functions and enter any
language into the data base in its proper stored
manner.

LANGST. - This is a subroutine which interfaces the information

from the language routine INECO to a format acceptable to the

RANDAC directory routine. The definitions of the calling para-

meters are: :

CALL LANGST (NVL,IVL,XVL,LGVAL)

NVL, IVL and XVL are all values returned from subroutine
INTERO.

LGVAL  This is an array set aside for storing the language
information in a RANDAC form.

when language blocks are being created, they are created from
separate elements. Each language element consists of two por-
tions. The first is the non-zero numeric value followed by one
or more words of information. The information is read in BCD
format and interpreted by INTERO. The information output from
INTERO is passed by the array LGVAL for use by RANDAC.
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LGPREP. - Thisg is an initialization subroutine for establishing
the RANDAC directory and associated attributes. The definitions
of these calling parameters are:

CALL LGPREP (IATRIV,LGVAL,LGVLEN)

IATRIV This is the attribute table for the RANDAC .
addressable block. The attributes which must be
input are:

IA’I‘RIVl The length of the key name.
IATRIV2 The number of unique key names.
IATRIV3 The maximum length of the longest

title.
IATRIV4 The number of unigue titles.

LGVAL This is the directory which will be set up for
the RANDAC calls.

LGVLEN This is the length of the directory LGVAL.

LINTRV. - This routine generates a modified distribution of sur—
face points based on a given geometric point set and input value
of x,y or z. The calling parameters are:

CALL LINTRV(IOP,IFIRST,IT,VALI,VALO,VALH,IBUF,IUNDAT)

10p Integer identification of interpolation type.
IOP = 1, then x is input interpolating for y
IOP = 2, then x is input interpolating for =z
IOP = 3, then y is input interpolating for =z
IOP = 4, then y is input interpolating for x.
I0P = 53, then z is input interpolating for x
i0P = 6, then z is input interpolating for vy.

If IOF is positive, then the sequence input is de-
fined by the title IT as an increasing sequence.

If IOP is negative, then the sequence is decreasing.

IFIRST This routine will allow an envelope type interpola-
tion. That is, the function input can be double
valued function. If FIRST is set to 0, then this
is the first call to the routine. It means that
the title put in IT is to be reset to its initial
value and the search is to begin from the beginning
for this value.
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IT The 5 word title of the section to search.

VALI This contains the input argument which is the value
‘ to be interpolated.

VALO This contains the interpolative value found. It
should be noted that VALO is set = 3LERR, then the
interpolation was out of range. Extrapolation 1is
not allowed in this routine.

VALH An 11 word array required by this routine but .is
used internally. No initialization requirements
are placed on this particular array.

IBUF and IUNDAT are data management requirements (see DMAN) .

Subroutine LISTAV. ~ The purpose of this routine is to execute
the command, LIST available clusters.

Subroutine LISTCM. - The purpose of this routine 1is to execute
. +ha roammand. LIST component. '

Subroutine LISTVH. - The purpose of this routine is to execute
the commands, LIST cluster and TREE list.

Subroutine LOCBUF. - The purpose of this routine is to manage
the buffer area assigned to DMAN and to control I/O to satisfy
DMAN reguests.

Subrgutine LSTDAT. - This routine is the main data retrieval
routlne_for tree structured data. The routine is called by all
subroutines extracting data from a tree structure.

MAXMIN. - The use of the routine is to determine maximum-minimuam
extent for use with plotting, etc. It should be noted that the
array VALS must be initialized prior to being called by this
routine. The calling parameters to this subroutine are:

CALL MAXMIN(IT,VALS,IBUF,IUNDAT)

iT This is the title of the item to search for MAXMIN
values. This is a dimension array, dimension 5.

VALS This is a dimension 6. This array will contain
the maximum and minimum x,y,2 values for data
information. The maximums and minimums are stored
in the following manner:

POSITION 1 Maximum x
POSITION 2 Minimum x
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POSITION 3 Maximum y

POSITION 4 ' Minimum y
POSITION 5 ' Maximum z
POSITION 6 Minimum z
IBUF These are requirements of the data base management
and system.
TUNDAT
MXV. - This subroutine multiplies a 3 x 3 matrix by a 3 x 1

matrix resulting in a 3 x 1 matrix (vector) result. The calling
sequence is:

CALL MXV(M,V,VV)

M 3 x 3 input matrix.
v 3 x 1 input matrix.
Vv 3 x 1 output vector.

All three arrays are real and V and VV may be the same array,
if so desired.

Subroutine MXVALS. - The purpose of this routine is to determine
the maximum and minimum points of a geometric set.

Subroutine NWBLK. - The purpose of this routine is to store the
pointers to the data blocks written on disks.

PACKWG. - This routine is used for packing partial word informa-
tion. It can be used for packing characters into full words or
for packing small integers into larger words. The GTM uses it
for both purposes. The routine calls the Univac function FLD,
for the bit manipulation. The calling arguments of this routine
are:

CALL PACKWG (IVL,IC,NC,IBP,IBPW}

IVL An array into which the characters will be packed.
This array must be long encugh to take the packed
string of characters IC.

IcC An array contalilning the characters or integers
which are to be packed. Characters must be stored
in a right justified format. That is an 1R format,
one character per word.

NC The number of characters in the array IC which
are to ke packed,
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IBPRB The number of bits per bite (or character) used
for packing for the Univac 1110. This value is
six, meaning six bits in each bite.

IBPW The number of bits per word. Again, with the
Univac 1110, the standard value is 36.

PIERCE. - This is a routine written by NASA Langley Research

Center for use in the GTM. Given a plane defined by its direc-
tive cosines and a point in the plane, the routine computes the
intersecting point of a line defined by two arbitrary points.
Calling parameters are:

CaLL PIERCE(PLANE,LINE,POINT,INTSER)

PLANE

LINE

POINT

INTSEC

This is an array of dimension 6. The first three
locations contain the X,y and z coordinates of a
point on the plane. The last three positions con-
tain the three direction cosines of the plane.

This is a 6 word array containing two points which

define a line in space. The first three positions

contain the %,y and z of the first point. The last
three positions contain the x,y and z of the second
point. '

POINT is an output array of dimension 3 which con-
tains the x,y and z values of the point at which
the line intersects the plane.

This is a code returned by the subroutine. If
INTSEC = 0, then the line pierces the plane but
not between its two defining points.

1f INTSEC = 1, then the plane intersects the line
between the two input points.

If INTSEC # 1 or 0, then the line does not intersect
the plane.

Subroutine PLTGTM. - The purpose of this routine is to draw

a single vector. It also checks the end points of the vector
to determine the position of the vector with respect to a

specified window. The vector is truncated to fit within the

window.
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POINTR. - The purpose of this subroutine is to provide a pointer
to a new or unused block of disk storage in the DMAN data base
system. This particular routine is called from the TREEV
structuring routines and its purpose is to provide the address

of disk space for titles or for information which is not address-
ed from DMAN itself but is rather addressed from the tree
structured data system. The calling arguments for this routine
are:

CALL POINTR(IT,IUNDAT)
IT A five word title array.

IUNDAT The fieldata array IUNDAT which is discussed in the
documentation of DMAN.

PTAVG. - This routine will compute the average point of a section.
The calling arguments are:

CALL PTAVG(KT,VALS,IFIRST,IBUF,IUNDAT)

KT An array dimension 5 containing the title of the
section for which the average point is to be com-
puted.

VALS An array dimension 3 which contains the %,y and z

coordinates of the average point of the section.

IFIRST IFIRST must be set equal to 0 prior to the first
call. Including this particular parameter in the
calling sequence allows you to compute a running
average over several sections of values encompassed
by more than one section. :

IBUF These are data management requirement values. (See
and DMAN) .
- TUNDAT

Subroutine PTPAIR. - The purpose of this routine is to provide

a pair of points from parallel sections in a component of data
in a tree structured data array.

Subroutine PUSHDW. - The purpose of this rxoutine is to establish
and maintain a push down stack.
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RANDAC. — RANDAC 1is an access and retrieval subroutine for
maintaining a directory of data base information. RANDAC uses
the hash and collision methods of entering a table of data by
keys. The table may contain the actual data or refer to
alternate storage location (and/or devices). A chaining method
assures uniqueness of all entries in the directory. The
definitions of the calling parameters are:

CALL RANDAC(JOB,KEY,NAME,FOUND,FSL)

JOB JOB may have an integer value of 1 to 5. The mean-
ing of the values are:

If JOB = 1, the option is to initialize the direc-

tory.
If JOB = 2, the option is locate the KEYed entry. -
If JOB = 3, the option is install the XKEYed entry.
If JOB = 4, the option is delete the KEYed entry.
If JOB = 5, the option is write the directory.
KEY A dimensional array containing the multiword

hollerith key to be used for entering the table.
. The names can be variable length for different
. , directories but must be fixed for the given
' directory.

NAME The wvalue which is to be stored in the table
associated with the name of the wvariable found in
KEY. It can be data or a reference to other data
locations. :

FOUND FOUND is a logical variable which is set equal to
TRUE and if the JOB option is successful.

FSL - An array used for storage of the directory. FSL
must be prepared prior to usage by a call to a sub-
routine LGPREP.

Subroutine REDEF. - The purpose of this routine is to read _
geometry data blocks from a disk.

Subroutine RITBF. -~ The purpose of this routine is to write
geometry data blocks on a disk. .

Subroutine RPCPT. The purpose of this routine is to replace a
point in a section or a point in a segment of data.
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SCMVRT, = This routine will sort a section of geometric data,
That 1s x, y and 2z points, into an increasing or decreasing
sequence of x, y or 2z depending upon the parameters. The defini-
tions of the calling parameters are:

CALL SCMVRT (IOP,LEN, ISRTWD,IT,IBUF,IUNDAT)

Iop

LEN

ISRTWD

iT

IBUF and IUNDAT are data management requirements (see DMAN)

If IOP = 1, then an ascending order sort is to be
executed.
If IOP = -1, then a descending order sort is to be

accomplished.

This is the record length. This is equal to 3 for
geometric data. .

This is the key on which to sort. The sort will
work only for fixed length records. 1In the case
of geometric data, if this variable is set to 1,
then we are to sort on x; if equal to 2, then sort
on y; 1f equal to 3, then sort on z.

This is the 5 word title array containing the first
word address of the section or data bloek to sort.

SECARE., - This routine will determine the projected area of any
section of data as it is projected on any one of the three
principal planes. Following is a definition of the calling

parameters:
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CALL SECARE (IOP,IT,AVG,AREA,IBUF,IUNDAT)

IOP

IT

AVG

If IO0P = 1, the area is to be computed on the X-y

projection.
If I0P = 2, the area is to be computed as projected
on the x-z plane.
- If IOP = 3, the area is to be computed as projected

on the y-z plane.

This is the title of the section for which the area
is to be computed.

This is an array, dimension 3, containing a point
which is to be used as the HUB of the area pro-
jection. The area is computed by making a triangle
of this point and pairs of points of the section
from which the area is to be computed. The area

of this triangle is then computed and summed over
the entire section.



AREA This is the value of the area which is returned.

IBUF These are requirements of the data management
and system (see DMAN).
TUNDAT

It should be noted that negative areas are not computed. Areas
are_always positive. Therefore, correct areas can only be
arrived at if the AVG point is internal to the area encompassed
by the section.

Subroutine SEGDIS. - The purpose of this routine is to execute
the command, DISPLAY segment.

Subroutine SEGNAM. =~ The purpose of thlS routine is to check
The names of segments to determine if certain types of operations
may be performed on them.

SETIT. -~ This subroutine is an utility used to establish data
base title names or DMAN title names. The purpose is to place
titles into the representative title pOSltlonS when they are in-
put from the keyboard. If the title is input, and is less than
five words long, the remainder of the words are blank filled.
The calling arguments for this subroutine are:

CALL SETIT(IT,NVL,IVL,JPOS)

IT A five word array into which the title is to be
placed.
NVL These are values returned. IVL is an array and
and NVL is the number of words in IV.
IVL .
JPOS ~ The position of the first unused word in IVL.
SETVAL. - The purpose of this routine is to copy the contents

of one array to another. The parameters are:
CALL SETVAL(N,IDATIN,IDATOT)
N The length of the arrays IDATIN and IDATOT.

IDATIN An array containing the data which is to be copied
to the array IDATOT.

IDATOT Output array for contents of IDATIN.
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STRING. -~ This routine is a string recognization routine. How-—
ever, it functions a little differently than most commonly used
string routines. These differences will be pointed out. The
calling arguments for routine STRING are:

CALL STRING (LISTCH,IVGN,ILAST,IUSED,LISTDL,NVSTR)

LISTCH An array containing the list of characters which
are to be examined. Note that these characters
must be stored in an 1R format or a right justified
one charactex per word.

IVGN The positicon in the array LISTCH which must be the
first character of a string. In other words, the
first character of every string which can be recog-
nized must be in this position.

ILAST The last character position which can be compared.
- {i.e. the length of the string of characters of in-
put in LISTCH)

LUSED This routine can handle strings of varying lengths.
Therefore, this parameter is the number of
characters that were found.

LISTDL This is an array containing the strings which are
to be searched. A further description of how the
data is stored in this array will be given later.

NVSTR . Every string is assigned or must be given a non-zero
code number. When a string is found, this number
will be returned and will also serve as a flag that
a string has been encountered.

Storing the string information into an array LISTDL: Position 1
always contains the number of strings which are in the array. If
the number is positive, then all of the strings are single char-
acter strings. That is, there is only one character to be recogni-
zed. In this case, the data is stored into the array in the
following manner:

POSITION 1 Contains the number of strings.

POSITION 2 .Contains the firgt character which is a string.

POSITION 3 Contains the code number asscociated with that
string.

POSITION 4 Contains the second single character string.
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POSITION 5 Contains the code number assoclated with that
string and etc. throughout the length of the
string. .

If multiple delimiters using characters of more than one string
are to be input, it must be done in the following manner. The
first position of LISTDL will be the numbexr of delimiters. 1In
this case, it must be assigned a negative value. Position 2 con-
tains the number of c¢haracters in the string. Positions 3 through
n+2, where n is the number of characters in the string, contain
the string itself. Position n+3 contains the code word which
identifies this string. This sequence is repeated for every
delimiter which is to be placed in this list. Special attention
must be paid to delimiters which carry the same sequence of
letters; one being longer than the other. In this case, in

order to recognize them, the longest one must be input first.

For example, AAA and AA can be recognized as legitimate strings

if AAA is input into this list before the double A string. This
routine uses a linear search of both the data and the delimiter
list.

Subroutine TISWAP. - The purpose of this routine is to exchange
the titles on two data names.

Subroutine TITST. ~ This is an error test routine used to
determine whether two titles are the game.

Subroutine TREECM. - This routine has the identical calling
parameters and the identical definitions of the calling para-
meters to the routine TREEVS8. There is only one difference in
its operation. The routine operates at the component level
rather than the vehicle or cluster level. In all cases the
vehicle must have been accessed before any component operation
can occur. '

subroutine TREESC. - This routine has the identical calling
parameters and calling parameter definitions to TREECM and
TREEVB. Again there are no differences in the way this routine
operates from the other routines except that this operates at
the section level instead of the component or cluster level.
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Subroutine TREEV8. - The calling parameters of this routine are:

CALL TREEVS (IOpP, IT, FOUND, IVTREE, IBUF, IUNDAT)
Definitions of calling parameters of this routine are:

iop This is the option controlling the action to bhe
taken by this routine. The wvalues which I0OP may
have are: INSERT, REPLACD, ADD, FIND and DELETE.
These values are all hollexith names which are
input to this routine.

IT This is a five word DMAN which is to be entered
or accessed from the tree depending upon the value
of IOQP. e :

FOUND Is a logical variable returned TRUE if the action

specified i1s completed, returned FALSE if the
action specified could not be completed.

IVTREE This is the 40 word access array.

IBUF and Are used by DMAN.
IUNDAT

The command INSERT results in the insertion of a new vehicle or
cluster into the list of available clusters. It also implies
that a position for this insertion has been specified by a pre-
vious access at the cluster level so that the cluster array has
information or title positions in the access register. In this
case, the vehicle or cluster is inserted in a position in front
of the currently accessed vehicle.

REPLACE is a command to replace the vehicle which has been pre-
viously accessed and whose name is in register 2 with the value
input under the title IT.

ADD adds the title input in title (1) IT, to the list of avail-
able clusters. In this case, the cluster need not have been
accessed prior to this call. It should be noted that if this
title duplicates a title that is already in the list of available
clusters, this title replaces the one which is currently there.
This is done automatically and no message 1s given.

FIND is the access operation of this routine. FIND will locate
the vehicle given by the title in IT and will establish the

access register to reflect the fact that this cluster has been
located. '

DELETE will delete the clusters specified in IT from the list
of available clusters.
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UNPKRG. - This subroutine has an identical calling sequence to
Ehe routine PACKWG and it is the inverse routine of PACKWG.

The arguments are identical. This routine will unpack full
word arrays and place the infeormation into the specified array.
It can be used for unpacking characters read in A6 format into
1R format. It is also used in certain places for unpacking
small integers which are stored several to a word.

Subroutine USEQPS. - The i i
. purpose of this routine 1
control to a stored operations stack. ® 18 o transter

XFORM. - This subroutine computes the transformation matrix for
a yaw, pitch and roll rotation sequence. The calling sequence

is:

CALL XFORM(A,B,C,X)

A Yaw angle in degrees.

B - Pitch angle in degrees.

C Roll angle in degrees.

X The output 3 x 3 matrix and transformation cosines.
gERO. - The purpose of this routine is to set an array equal

to 0. The calling arguments are:

CALL ZERO(N,IDAT)

N The number of values of IDAT to be set to zero.
IDAT The array to be zeroced.
Subroutine ZOOMSC. - The purpose of this routine is to compute

2 new scale factor and zeros for plotting of geometric data.
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APPENDIX A - -
FLOWCHARTS OF SELECTED SUBROUTINES
This appendix contains automatically generated flowcharts of
selected subroutines from GTM. A computer program FLOGEN was

used to generate the flowcharts. Additional flowcharts may be
generated using the following procedure: ‘

@COPY,S GTM.,TPFS.

@MAP,N FM9*FLOWGEN.FLOWGM, TPFS$.
@xQT

INPUT

IREAD=1, ISPEC=2

SEND

The above proéedure will produce microfilm output of all sub-
routines in the GTM.

73



[SUBROUTINE  DMAN C(IPP, [T,HK. IDATA, IBUF, V. [UNDAT) |

v
[CINOTEC CALLING PARAMETERS) |

v
DIMENSION ITC1), IDATACL), IBUF(L)
DIHMENSION JTUNDATC(1)
DIMENSION IBF(7),LBF(7)
COMMON/MS/NT. KEYWRD. NREC. LENGTH, INCLEN

EQUIVALENCE (Kv, IBF(3))
10P=1PP

A — R
Vi—=FkN

[C TEMPORARY DEFINITON OF [UN xxexxxs2sx0x0x0x0x0x0x0# |

N/

c IUN--DISC UNIT DEDICATED TO MS STORAGE
Cc IoP —-0PERATION CODE
c =SH(LEAR--THIS 1S USED AFTER A FILE HAS BEEN COMPLETED
C USING CODES 20.21.30,31.
C =SHCLOSE--THIS IS USED TO CLOSE THE LIBRARY SO THAT IT
C MAY BE PICKED UP BY A SUBSEQUENT JOB STEP
C =] OHPURGE --REMOVE THIS FILE FORM THE LIST GF RETRIEVABLE
C DATA FILES
v
C =+N --WRITE
Cc =-N —--READ
c =1 0HTAPE INPUT
c =1 OHTAPEQUTPUT
C PERMANENT STORAGE OF MS DATA--SEE INSTRUCTIONS
C BELOW
C WRITE CODES
c N=10 DATA IS COMPLETE IN IDATA(MATRIX STORE)
<
c N=20 WRITE A PARTIAL FILE--FIXED LENGTH RECORDS
c N=21 WRITE A PARTIAL FILE--VARIABLE LENGTH RECORDS
C N=30 EXTEND A FILE--FIXED LENGTH RECORDS
C N=31 EXTEND A FILE--VARIABLE LENGTH RECORDS
C N--THE NUMBER OF WORDS IN THE DATA TITLE
C IT-—AN ARRAY CONTAINING THE TITLE--IT MUST BE DIMENSIONED N+1
Cc M—-THE NUMBER OF WORDS IN THE DATA RECORD STORED IN IDATA
c IDATA-—AN ARRAY CONTAINING THE DATA RECORD
v
CONT. ON PG 2 DHMAN

74

PG_1 OF




I

IBUF --THE BUFFER TO USE FOR THIS FILE

C
C NBUF ~-THE LENGTH OF THE BUFFER
C - - ~—— ~ - - PERMANENT STORAGE OF MS DATA
C N=TAPE UNIT ON WHICK TQ WRITE TAPE
c IT= A WORKING ARRAY LARGE ENOUGH FOR THE LONGEST TITLE
c IN THE STORED MS DATA . ,
C IDATA= A WORKING ARRAY LARGE ENOUGH TO ACCGMODATE THE LARGEST
C BUFFER USED TO WRITE THE MS TAPE, :
. 6 A
C NOTE-—CLOSE MUST BE EXECUTED PRIOR TO WRITING A
c TAPE ,
¥,
[ IFLG=0 |
C FIRST OPERATION —-OPEN MS AND ESTABLISH INDEXES
c THIS SECTIGN IS TEMPGRARY AND WILL BE MOVED TO A NEW PLACE IN
C  THE GAC
C IUNDBAT(I)=IUN-~-aa—- UNIT NUMBER
C [UNDAT(2)
R ‘
€ [UNDAT(I2)--—-- KDX ARRAY
C  [UNDAT(13)=MDX
' v
C IUNDAT(14)=KCR
C [UNDAT(15)=KFLG
C IUNDATC(!16)
cC 10 .
C TUNDATCNREC+15)—-~-INDX ARRAY
C NOTE—- INITIALIZE IUNDAT TO 0
C NT TO 3
c KEYWRD TO 2
v
c NREC 10 256
C LENGTH T@ + (Z00)
c INCLEN TO 50

w
INEW=0
[UN=TUNDAT(1)
KCR=TUNDAT( 14}

CONT. ON PG 3 '  DMAN
PG 2  OF

36

75



[FCIUNDAT(2).NE, 0)

{DEFINE FILE IUN (LENGTH,NREC.U.IV) |

. 3
[READ(IUN"!.ERR=5J(IUNDAT(JJ).JJ=2.133l

[FCIUNDATC2).EQ. 2LMS)

S
CONTINUE

[ TUNDAT(2)=2LHS |

— - - b‘l
[ 1uNDATC1S+1)=0 |
CONT. ON PG 4 DMAN

PG 3 QF 36

76



3--——94

CONTINUE

TUNDAT(132)=]
KCR=1{
[UNRATC143=1

KR=TUNDAT(1+2)

READC IUN"K)CIUNDATC1S5+1), I=1.NREC)
K=K
KCR=1
IUNDAT(14})=]
IUNDAT(15)=0

CONT., ON PG 5

OMAN

PG 4 OF

36

77




78

IFC TUNDATI(KER+23.NE. 0]

[[CALL NXTADUIUN, TUNDAT(13)) |
1

5
b
[ TUNDAT(KCR+2)=[UNDAT(13) |

8 J

CONT INUE

v/

KK=TUNDAT(KCR+2]
WRITECTUN"KKICIUNDAT(15+JJ),JJ=1.NREC)

KK=KK )
7 .
: CONT INUE

¥,
[WRITEUTUN" I3CIUNDAT (dJ),JJ=2. 13) |

: ¥;
CONTINUE

[C oPTION IS CLEAR |
% v
CONT. ON PG 6

B
TNAL PAGE
ORIG 00R QUALITYi

BMAN
P S OF

35




[FCIOP.NE,.SHCLEAR)

[CALC RITBFCIUN, IBUF) |

|

22 l

| 1BUFC1)=0 |

&
[TBUF(KEYWRD+1)=3LEODJ

CONT., ON PG 7 DMAN
PG & OF 35

| B
QiGINAL PAG L
%m‘POOR,QUAla | ' 79



80

E%E]AS
2

2
CONT INUE

[F{IOP,EQ, SHPURGE)

IF(IGP.EQ. BHADDRES)

€ CHECK BUFFER TOQ SEE IF [NDEX HATCHES]

[CALL UPACKZCITENT+1). IBF) |
1

I~

CONT. ON PG B OMAN
: PG 7 0OF 36




IFCIBF(1),NE.Q)

nlnln

INDEX MUST BE FQUND OR GENERATED
INDX MAP--N, ITCl TO N+1) '

[UNDAT(16)--NEXT AVAILABLE INDEX

12

CONT. ON PG 9

DMAN
PG 8 QF

36

81




82

CONT.

ON PG

10

DMAN
PG 9 OF

36




[co 10 123 =

82 l
[ CALL NXTADCITUN. TUNDAT(13)) |
I

: —
[[TUNDAT(KCR*2)=TUNDAT(13) |

CONT [NUE

KK=TUNDAT(KCR+2)

WRITECIUN"KKICIUNDAT(1S5+JJ),JJI=1,NREC)
KK=KK

KK=TUNDAT(K+2)

READ( TUN"KKICTUNDATCLS+11), I1=1.NREC)
KK=KK '

[UNDAT(13)=0

KCR=K

[UNDAT(143=K

CONTINUE

TUNDAT(16)=0
KINC = NT + KEYWRD
KFIN=((NREC-13/KINCY+*KINC+1

P < '
<00 105 J=2,KFJN.KINC > - - - B 2

CONT. ON PG 11 DMAN
. ‘ - PG_l0 OF 36

/ORIGINAL, PAGE IS
QF POOR QUALITY| 83



L T B A A R O O O

IF{TUNDATCIS+J).NE. ©)

[Go 10 106 =

F
IF[IUNDAT{SiEfEEEB’ﬂ,,,
T

hva
[ TUNDATC18)=J |
k<t
(Go 10 105 >+
P

IFCTUNDAT (J+L+14).NE.ITCL)

Lﬁﬂﬂlﬁ_iﬂﬁ_;:>*{§§3 |

COMT INUE

[ CALL UPACK7( [UNDAT(15+J+NT). [BF)
1
v

CONT, . BN PG 12 DHMAN
PG 11 OF 20

B

84



_____________ 107 v

[CALL PACK7(ITI(NT+1), IBF) ]
L
=

F

IF(IGP.NElEEEEEEEE,,,,,

T

[TUNDATC(14+J+L3=0 |

TUNDAT(15)=1
10P=20
MK=0

30

CONTINUE

| € TNDEX FOUND |

PG 12 OF

26

10 - - -
g - - -
{ C INDEX WAS NOT FounD |
, v
CONT. ON PG 13 DMAN
GINAL
O poos QAL




IFCI0OP.EQ. SHPURGE)

RETURN

[FCIOP.GT.0)

IF(10P,.ED.BHADDRES)

rDATM 1= 3LEOD |

CONT. ON PG 14 OMAN
PG 13 QF 36

86



I

C NEW TITLE HAS BEEN ENTERED INTO LIBRARY
c wiLL IT FIT IN THIS BLOCK

IFCIUNDATCIB).NE, 0

[C THIS BLOCK 1S FULL--LOCATE NEXT AVAILABLE INDEX LDCAT[QEJ

- 16
[TALL NXTADTIUN. TUNDAT(13)) |
L !
v | .
CONT. ON PG 15 DMAN

PG _14 QF 36

87



[ TunDATCI+2)=TUNDATC13) |

B7
1

CONTINUE !

KK=TUNDATL{ [+2)
WRITEC TUN"KKICUIUNDAT(1S+JJ). Jd=1, NREC)
KK=KK

KCR=1+1
TUNDAT(14)=1+1

[KK=TUNDAT(KCR+2) |

READCIUN"KKI( JUNBATOULS+JJX),JJIX=1.NREC)
KK=KK ‘ -
TUNDAT(16)=0

M = NT+KEYWROD

. &
DO 115 J=2.NREC.H > - - =~ B 16

CONT. ON PG 16 DMAN
. PG_15 OF

36

88




B ALL INDEX BUFFERS ARE FULL |

L.
rHRITE[B.liS)(IT{{).I=I.NTJ]

e 1

FORMAT(SOH TO MANY [NOEX ENTRIES--DATA CANNOT BE ACCEPTED BY.
{0 TITLE = »3(1IX,A8)) ‘

|

S T 119

TUNDAT(15+J)=0 |
v
CONT. ON PG 17 . DMAN

PG_16 QF

36

89 -




{ IUNDAT(16)=2 |

N
C LOCATION FOR TITLE FOUND
C ENTER [NTO LIBRARY

v

[ CALL UPACK7(IUNDAT(K+NT+15). IBF)
. L

&
IBF(3)=KEYWRD
IBF(5)=[UN

=

CONT. ON PG 18 BMAN -
o PG_17 OF

- 30

90




[CALL NXTADCTUN, TUNDAT(13))
|4

<
IBF(1)=TUNDAT{13]
[BF(2)=0
IBE(3}=KEY¥RD
1BF{4)=0
IBF{33=1UN

o

CONTINUE
ICALL PACK?(IUNDAT(15+K+NT),IBFJJ
1
3

e e e e e e e e e mm - &
< Do_252 JJéfl-KEYWRD;)
[TTCNT+#JJX) = IUNDAT(IS+KNT+JJX) |

o - 25

CONT INUE

[IUNDATEIS)=IJ

EEH C4
" (o ivue |
CONTINUE
EEH CS
1 ]

IFCIOP.E

CONT. ON PG 19 DMAN
, PG 18 OF .38

91



C6

RETURN

[C CHECK BUFFER FOR MATCH - IF NOHATCH EMPTY [F NECESSARYI

IFCIBUF(L1).EG. 0]

[C THE ABOVE STATEMENT SHOULD BE CHECKED s#x%xxxx$838685 8 rrrrxxxb88644

[CALL UPACK7(IBUF(1),LBF)
I

H

IFCIBFUIY.NE.LBF(1))

6670 201 {4

CONT. ON PG 20 DHAN |
: . PG_19 OF 36

92



1)

iF(LBF(fi;EE;EEHH,,,

T

[Ea_70 200 >>+{6H]

<}

v
[CACL RITBFCIUN. IBUF) |
0

v

CONT. ON PG 21 EHAN
o o E

93



IFCIOP.GE.10)

(56 10 205 _—>+{£]

E ILLEGAL GPERATION CODE. |

IBUF(1)=0
[BUF(KEYWRD+13=3LEQD
WRITE(B.226210P, CITINXXI) NXXI=1+NT)

v
C #x*xx§&5888% THE ABOVE STATEMET SHOQUCL BE CHECKED]

CONT. ON PG 22 - OMAN
PG_21 QOF

- 36

94




RETURN

[c

[1BF(2)=1BF (1) |

[CALL PACK7CIBUF(1).1BF) |
‘ 4

=
[CALL REDSF C IUN, 18UF) |

F_-‘—__?l_

(e 10 214 >+

CONT. ON PG 23 . . DMAN
N - PG 22 OF __ 36

ORIGINAL PAGE & | |
OF POOR QUALITY | - o5



D3

feaLL UPACK?[IBUF(IJ.LBFJJ
1

=
_ v
[ 1BF(2)=LBF(2)
ic CHECK RECORD TYPE |
. ¥ '
[0P=1ABS( I0P)
ITYPE=IOP-(IOP/10) %10
: 3
E REMOVE RECORD FROM BUFFER |
' ,
MO=0
C NOTE&KY [S EQUIVALENCED TO IBF(S) AND IS DEFINED AS THE LAST
C WORD READ
v
<D0 207 {=l.MK > - - - ©25

05 [

CONT [NUE

(6o 10 208 =%

[ CALL PACKZ(IBUF. IBF) |
e ——
v

CONT. ON PG 24 OMAN
PG_23 OF

36

96




IFCIBF(4).EQ. 1)

[CALL RITBF (IUN. 1BUF) |
e ——

[[CALL PACK7(1BUF. IBF) |
e

v
[ CALL "REDBF (TUN, IBUF) |

e —————

IFCIBUF(1).EQ.0)

[co 70 209 >{f%]

[CALL UPACK7(IBUF. IBF) |
e |
&

IBF(4)=0

KW=KE YWRD

CONT. ON PG 25 DMAN :
. - : . PG 24 OF 36

- ORIGINAL PAGE 1§

COF POOR QUALITH
' ' 97



98

23

210

CONT [NUE

N

KW=KW+|
IDATACI)=IBUF(KW)

..Dz

CONT INUE

CONT. ON PG 2B

DMAN
PG 25 OF

36




[c

[c A NEW BUFFER IS NEEDED |

[cacL PACK7( 1BUF, IBF) |

CONT. ON PG 27 , OMAN
PG 26 OF __ 36

ORIGINAL PAGE B
~ OF POOR QUALITY | | | |
| - 99



100

IFCIBF(4).EQ.1]

[[CALL RITBFCIUN, IBUF) |

 e——

o~ ar s sy
| CALL PACR7(IBUF. IB

[ CALL REDBF ( IUN. IBUF) |

IFCIBUF(1).EQ.0)

(68 10 214 >

[ CALL UPACK7(IBUF. IBF) |
e

v
IBF(4)=0
KW =KE YWRD

CONT. ON PG 28 DMAN ,
PG_27 OF 35




KW=KW+1

215

-7 ,
[CALL PACKZCITINT+1), IBF) |
L

I~

v
<Do_250 Kil.KEYWRD)

[ 1BUF (K)= ITINT+K} |

LA I R I I I |

v
CONT. ON PG 29 DMAN
: BEG 28 OF 36

101



[c CHECK TO SEE [F BUFFER EXISTS |

[LBF(2)=IBF{1]]

L
LBF(3)=IBF(3)
LBF(4) = IBF(4)
LBF(S5)=IBF(3)

&
rtALL PACK7( IBUF,LBF) ]

I
[ CALL REDEF(IUN. IBUF) |
L_........._.—_q

CONT. ON PG 30 DMAN
: PG _29 OF 36

102



ES

ftALL UPACK?[[BUF.LBF)l
0

v
[18F(2)=tBF(2) |

IF{16P.GE.30]

{c ILLEGAL WRITE OP CODE |

=

~ [WRITE(6.226) TGP, CTTCNXXT3 NXXT=1,NTJ |

226 v '
FORMAT(14H WRITE QPTION ,110,23H IS ILLEGAL. TITLE I5--

31X, ABD)
\/

K=IBF{4)

CONT. ©ON PG 31 DMAN
. PG 30 OF __ 36

ORIGINAL PA@E yis -
OF POOR QUALITH - 103



[c OPTION 1S EXTEND |

IFCINEW.NE, 03

[6a 10 220 —+Fd]

& g

[ CALL UPACK7(1BUF.LBF) |

e —
v
LBF (4)=K
K=0
J=KEYWRD+1

2

"""""""""" . NRE

CONT. ON PG 32 OMAN
. FG 3t OF

104



EE} ES |
fCaLL RITBE?IUN.[BUFJJ
P —|
s

[CALL REDBF ( IUN, IBUF) |

F

IF([BUF(ii;EE:Elf#aaf
T
A
(G0 221 >+{FH]
<}
[=NREC+1
Edro
224
CONT INUE
Y
_________ [ D 4 11,
| [1BF(JI=LBF () |
20 ¥,
CONT INUE
¥,
[c CHECK TYPE |
[1TvPE=1DP-(1OP/10)210 |
CONT. ON PG 33 | | DMAN

PG 32 OF

36

105




li!ilil!llllllll-llillltllilll

IF(MK.EQ. 0)

- o wr wme dm e aa e omm wm em o w— ww e e

[F{KW+].LE.NREC)

[c NEW BLOCK NEEDED |

[ CALL NWBLK{IUN, [BF, IBUS, IUNDAT) |
L
= =

¥

2 .

CONT INUE

IBF(43)=]
KW=KW+]
[BUF (KWI=IDATALL)]

CONT INUE

257
CONT INUE

LIS

i

CONT. OGN PG 34 , DMAN

PG_33 OF 36

106



[FCITYPE.NE. 1)

[co 70 240 >

IF(KW.LT.NREC)

|

> -

KW=KW+1 ,
[BUF (KW )=3LEOR

CONT. OM PG 33 . DMAN
: : : PG_34 0 (]

107



CALL NWBLKC [UN. IBF, [BUF, [UNDAT) |
1

=
IBF(4)=1
248 Y,
CONT INUE
[ 1BUF (xw+13=3LEOD |
CONT INUE
1BF (4)=1
[CALL PACK7UIT(NT+1).18F) |
________________ v
- <D0 251 J=1.KEYWRD >
e e e e e e e e e e e f e e - 251
[ IBUFCT) = ITINT+I) |
v
CONT. ON PG 36 DMAN

PG _35 OF

36

108




RETURN

END

DMAN
BG 36 FINAL

109



110

SUBROUT INE NWBLKCIUN. IBF. IBUF ., IUNDAT)
DIMENSION IBFCL). IBUF(I)

DIMENSION TUNDATC()
COMMON/MS/NT W KEYWRD,NREC. LENGTH, INCLEN

IF (IBF(2).EQ.0)

T

(GO10 232 s 2 |
[ 1BF(4) = 0 |

2
[cALL PACK7(IBUF, IBF) |
———x

L
[CALL RITBFCIUN, IBUF) |
L‘—“—Dj

.
[1BFC1) = 1BF(2) |

[CALL PACK7( IBUF ., IBF) |

=
rCALL REDBF ( [UN, [BUF) |

S —

CONT. OCON PG 2

NWBLK
PG_1

OF

3




]

[ CALL UPACK7 (1BUF, IBF) |
0

[1BF(3) = KEYWRD |

sum
] Al

CONT [NUE

IBF(2) 0
IBF (3] KEYWRO

IBF{S)=1UN

|

] A2

LIt 3% "

CALL NXTABCIUN. [UNDAT(13)) |
C

¥,
TUNDATL13)
0
bV
[EELL PACK?([BUF.[BFJJ

IBF(2) =
iBF(4) =

- Jeac RITBF(IUN.IBUFJJ

H

IBF(1)=IBF(2)

IBF(2) = 0

[BF(3) = KEYWRD
v

CONT. ON PG 3

ORIGINAL PAGE I
OF POOR QUALITY

NWBLK

3

.PG 2 __QOF

111



RETURN

END

2

NWBLK
PG 3 FIMAL

112



SUBROUT INE NXTADC( IUN. MDX)
COMMON/MS/NT, KEYWRDW NREC. LENGTH, INCLEN

[LENGTH = LENGTH + INCLEN |

.
[DEFINE FILE IUN (LENGTH.NREC.U.1V) |

CONTINUE

END

HRIGINAL PAGE [ 113
OF POOR QUALITY]



114

SUBROUT INE PACK7LIWORD. [ARRAY)
INTEGER IWORD(1), IARRAY(1)
IXRY1 = TARRAY(1)
IXRYZ = [ARRAY(2)
IXRY3 = TARRAY(3)
IXRY4 = [ARRAY(4)
IXRYS = [ARRAY(S5)
IwxDl=0
v
IWXD2=0 :

FLOCO, 20,

IWXD1)=FLD( 16, 20, TXRY1

)
FLDC20, 16, 1WXDI)=FLD( 15, I6. IXRY2]
FLOC 0.4, [WXD2)=FLD(32.4, IXRY2]

FLD(4. 10,

[WX02)=FLD{ 26, 10, [XRY3)

FLDC14. 10, IWXD2)=FLD( 26,10, [XRY4}
FLD(24. 10, 1WXD23=FLD{26. 10, [XRY3]

IWGRO(1)

= [WXD!

v
[ 1worD(2) = 1WXD2 |

END

PACK7
PG

FINAL




SUBRAUT INE REDBF{ IUN. [BUF)
DIMENSION IBUF(1),JBF(7)
COMMON/MS/NT, KEYWRD. NREC, LENGTH, INCLEN

v
[c THE PURPGSE OF THIS ROUTINE IS TO READ THE NEXT BUFFER. |

v
[ CALL UPACKZC(IBUF(1).JBF)
. L

{4

[we = gBF(2) |
KUN=JBF(5)
READC IUN"KK, ERR=10) C IBUF(1). I=1,NREC)
KK=KK

[FCIBUF(1).EQ. 0]

[CALL UPACK7({I1BUF(13.J8F) |

. L |
v

JBF(41=0

JBF (3)=KEYWRD

CONT. ON PG 2 ‘ REDBF
‘ PG | OF 2

CGINAL PAGE TE

g&'POOR QUA
JOALITY, 115



116

|

[CALL PACK?(IBUF(I].JBF]]
L

IBUF (KEYWRD + 1) = 3LEOD |

END

REDBF
PG_2 EINAL



SUBRQUTINE RITBF{ [UN, IBUF)
DIMENSION [BUF(1),JBF(7)

COMMON/MS/NT KEYWRD, NREC. LENGTH, INCLEN

v
[ CALL uPACK7(1BUF.JBF) |

—————

¥
[ = JBF(1) |

F
IF(KK.LE. 0)
T
W
JBF(43=0
[caLL pack7(iBuE, J8F) |
L——*—-—-—-‘“"——'—'—q
v
WRITE CTUN"KK3 CIBUF (I

KK=KK

3o [=1+.NREC)

RITBF
PG 1

FINAL

117




118

SUBROUTINE UPACK7 L IWORD, [ARRAY)
INTEGER IWORD(1)., TARRAY(1]
IWXD1 = IMORDCI)

[WXD2 = IWORO(Z2)

DATA IXRY1/0/

DATA IXRY2/0/

DATA IXRY3/0/

DATA IXRY4/0/

v,

DATA IXRYS/0/

FLD(16,20, [XRY1)=FLD(O,20, IWXD1)
FLOC( 16, 16. IXRY2)=FLD(20. 16, [WXD1}
FLD(32.,4, [XRY2)=FLD( 0, 4, [WXD2)

FLD(26., 10, IXRY3)}=FLD(4, 10, [WXD23
FLD(26., 10, [XRY4)=FLD( 14, 10. I¥XD2)

FLD( 26,10, [XRYS)=FLD(24, 10, I¥XD2)

IARRAY(1)=IXRY1

=
TARRAY(2)=IXRY2
TARRAY(3}=[XRY3
[ARRAY(4)=[XRY4
TARRAY(3)=IXRYD

END

UPACKY

PG

1

FINAL




