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1.0 INTRODUCTION

- This program performs a modified version:of the clustering
algorithm known as ISODATA to multispectral scanner data.

A The acronym ISODATA stands for Iterative Self-Organizing

3 Data Analysis Technique (A). As its name implies, the
algorithm is an iterative procedure which groups similar
‘objects' into sets called clusters. The algorithm was
originally developed by Ball and Hall of stanford Research

A Institute and used in their PROMENADE systen. {See References
1 and 2 for articles written by Ball and Hall on this subject).
A clustering technique based on ISODATA and suitable for

MSC's use in processing multispectral scanner data, was
developed by E. Kan and &, Holly (LEC). To distinguish
between the original and revised programs it was decided

i3 to call MSC's version of the clustering program ISOCLS

' (Iterative Self-Organizing Clustering Program).

B Sy g3
e A

=

The procedure will, ideally, separate all of the data into
distinct groups or clusters, the center of each cluster being
: - represented by its mean. The process is initialized by
f? - assigning each data point,to the nearest estimated cluster
center (absolute distancevis calculated to each cluster mean).
. After assigning all of the data to clusters, new means are
calculated and tests are made to see if clusters should be
split or combined. A cluster is split if the standard
deviation of the cluster exceeds a specific threshold value.
Two clusters are combined if the distance between the cluster
-centers is smaller than the specified threshold. A cluster
is deleted if it has fewer than some specified number of
points. The data 1is reassigned after each split or combine

iteration to the new clusters and the process continues
g until the desired number of iterations has been obtained.
£ - : ' 1-1

!
PRECEDING e o oo NOT Pt

RA et oo bt et o SRR e o o 0 . o g it e £ IR BRI b A G A U B S O TN L0 N b1 g WY




PRECEDING PAGE BLANK NOT FILMED
. CPD202

2.0 PROGRAM DESCRIPTION

2.1 GENERAL DESCRIPTION

The main program ISOCLS is used as a driver to call the
major subroutines in the program. The tasks pérformed by
the subroutines called in the main program are summarized
below.

SETUP -~ 1. Reads and analyzes all card input to the program.

2. Initializes default options if not input by user.

3. Does some error checking on input parameters.

4. Calculates the amount of storage needed for the
data user has requested and assigns drum storage
accordingly.

5. Prints input summary on the line printer.

TAPERD - Reads the users data tape, selects the requested
fields and channels from the data, and stores the
~data unpacked on drum unit 4 if the core storage

array IDAT will not hold it all.

ISODAT - Performs the clustering algorithm described in the
7/
Technical Description of this document and stores
the results on drum unit 7.

COVARR - Calculates and prints the covariance matrix for
each cluster.

PCHSTA - Punches means and covariance matrix for each cluster
in the same format as LARSYS's STAT processor.

CHAIN - Performs the chaining alygorithm described in
Section 2.2 of this document.

TWRITE - Creates a tape of the cluster statistics for input to
a preprocessor for the Earth Resources Interactive
System (ERIPS).
2=-1
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PRINT - Prints the results obtained in the clustering
algorithm. This printout includes a summary of
the number of points in each cluster, the mean and
standard deviation of each cluster, and the
distance between cluster centers. In addition,
each field is printed (the field is identified by
iines and columns), with each data point represented
by the symbol assigned to the cluster to which it
belongs. PRINT is also called from ISODAT to
print cluster summaries and maps.

DASTAP -Creates a tape of the clustered data for display
on the PMIS DAS.

2.2 TECHNICAL DESCRIPTION!

The aim of any clustering algorithm is to partition a given
set of multivariate data points, with little or no knowledge
about the actual distribution of the data, into disjoint

sets of .'similar' data points. The algorithm implemented in

this program uses as a measure of similarity the absolute
distance between a data pomnt and the cluster mean. The
procedure begins with, optlonally, a set of assumed cluster
means or the assumption that all the data is one cluster
and proceeds with a series of "split" and "combine" itera-
tions; until the maximum number of iterations is reached.

1This technical description is based on information
contained in documents written by E. Kan (References 3-6).
Excerpts are lifted from the documents in some instances.
An attempt was made to keep notations the same, however,
where symbolic names are used,the actual Fortran name for
the variable in the program is used in this discussion.

2-2
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The algorithm is detailed below step by step following the
e notation definitions.

NOTATION DEFINITIONS

pe SYMBCL FORTRAN NAME (S) DEFINITION

%i . CLDij CLD(I,J) Intercluster distance between

b clusters I and J.

3' ) d(xk,u(I)) DIST Distance from the data point

5 | k to the center of cluster I.

f? DLMIN DLMIN Threshold value for combining

1 clusters.

. ISTOP ISTOP Maximum number of iterations.

>

5 LNCAT LNCAT Number of existing clusters

3 INCAT . .

4 . at a given time.

A N(I) N(I) Total number of data points
DN (I)

assigned to cluster I.

NMIN NMIN Minimum number of data points
allowed per cluster.

; NOFEAT " NOFEAT ‘Number of coordinates in a
; data vector.
; . STDMAX STDMAX Threshold for splitting clusters.
1 Xy . C(J,K)" Data vector k, C(I,K)=(X;, X,y
“ * + * XNOFEAT k’
(1) .. .th .
My MEANS(J,I) Mean of the j coordinate of
! (J3,1) the Ith cluster.
yél) AVP(J,I) Temporary summing variable

for the calculation of the

standard deviation of the jt

ORICINAL PAGE IS coordinate of the IR

cluster.
OF POQR,QUAIIFY

h
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SYMBOL FORTRAN NAME (S) DEFINITION
GfI) STDEV(J,I) Standard deviation of the
3 . | .th th

3 coordinate of the I
cluster.

INITIALIZE

e Initialize threshold values for splitting clusters
{STDMAX), combining clusters (DLMIN) and deleting
clusters (NMIN).

CLASSIFY AND CALCULATE NEW STATISTICS

® Assign each data point to a cluster and at the same
time collect the means, standard deviations and point
count of the newly developing clusters.

1. Assign the data point X, = (Xkl, Xpo o+ Xy noPEAT)

t

_to the I™® cluster if a(x,u'™)) < a7 for

all J # I, where d(Xk,u(I)) is defined as
NOFEAT i

(I)y - S N ¢ 9
. j=1

i N(I) = N(I) + 1

(I) _ N(D-1 (1) , 1
o T R@m M YR Y
(I) _ N(D)-1 _(I) 1 .2
vy EFRm Y T E@ %k
: 24 1/2
5. ogl) = {Ygx) - (ugly } j =1,...NOFEAT

Return to 1. until all data points'have.been classified.

2-4

PR P i e e




CPD202

DELETE

.

Delete all clusters which have fewer than NMIN- members.
A cluster is deleted simply by removing the statistics
for that cluster and reducing the number of clusters
(LNCAT) accordingly.

DETERMINE TYPE OF ITERATION

Determine whether this is to be a SPLIT iteration or a
COMBINE iteration and proceed to appropriate step. The
sequence of iterations will be as follcws.

SS88CSCsC....S where S = Split Iteration
_hn P C = Combine Iteration
N
ISTOP

The'beginning sequence of split iterations is terminated

when at least 80% of the clusters have standard deviations

less than the threshold parameter STDMAX. At that point

the iterations alternate between combine and split until

the last (ISTOP) iteration, which is always a split iteration.
?

The initial split iterations are for the automatic initiali-

zation of cluster centers in the event they are not input.

The séquence‘is shorteried considerably if initial cluster

centers. are input.

SPLIT

A cluster is split along the jth coordinate if (1) the j"'n
coordinate has the maximum standard deviation for the cluster,
(2) the standard deviation along the jth coordinate 1is

greater than the threshold STDMAX; and if (3) the cluster

1

2-5
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has more than 2 (NMIN + 1) data points.

If the above conditions are met then two new clusters are:
created and the parent cluster is deleted. A cluster is
created merely by defining its centers (means) for each
coordinate. If the Ith cluster is split in the jth coordinate
then the two new clusters will have centers at

I I I ;
(U{I)’ué )"°‘“§ ) + a""“éo%EAT)' Where o will normally

be 051), but can be a constant input by user (See Card

Input Section 3.1.1, SEP control card). On a given split
iteration all clusters having a standard deviation greater
than STDMAX will be split provided the maximum number of
clusters has not been reached. 1In which event reclassifi-
cation of the data will continue without the creation of
new clusters. ‘

COMBINE

Two clusters are combined if the distance between them is
less than the threshold parameter DLMIN. The distance
betweén clusters i and j is calculated as

- . NOFEAT
' - CLD, . | ?ﬂ e = w22 o .o
ij ki = k3 ki%j

. T k=1

h

3 . 3 > i
If CLDij < DLMIN and CLDij < CLD, for allm # j and m ’
then the clusters I and J will be merged to fqrm a new

clugster L with means

(1) (J)
Ly _ N(Dwy Ny k = 1, NOFEAT

¥k 7 N(I) + N(J)
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The clusters I and J are deleted. The new cluster L is
not considered as a candidate for merging with any other
cluster on the iteration in which it was formed.

BEGIN NEXT ITERATION

If the maximum number of iterations (ISTOP) has not been
reached begin the next iteration with "CLASSIFY AND
CALCULATE NEW STATISTICS". If the maximum number of itera-
tions has been reached then reclassify and calculate sta-
tistics in case new clusters were formed or deleted on the
last iteration, and then proceed to the chaining algorithm.

CHAIN

The last step in the clustering procedure groups all clus-
ters which have intercluster distances less than the

chaining threshold (CHNTHS) to form one cluster. The chaining
procedure was adopted because the minimum variance criteria
used in the iterative procedure above tends to group the

data into sbherical (oxr ellipsoidal) groupings with Gaussian
distributions. This type of grouping is certainly a natural
grouping and would quite often be completely satisfactory.
However, there could be natural groupings of the data which
are odd shaped and can not be approximated by Gaussian dis-
tributions. Two examples are given in Figure 1. At the

end of the sequence of split and combine iterations groupings
.of the type in Figure 1 are likely to be separated into sub-
clusters as illustrated in Figure 2. The chaining algorithm
will group the subclusters 1, 2, and 3 (Figure 2) into one
composite cluster, likewise clusters 4, 5, 6, and 7 would be
grouped together to form one cluster.

b e At oS Mithac ket
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The algorithm scans the intercluster distance table (CLD)
and begins a chain with the first appearance of two clusters
within a distance of CHNTHS units. Once a subcluster is in
the chain all clusters which are within CHNTHS units of the
subcluster are added to the chain. See Example Figure 3.

The statistics (means, standard deviations and covariance
matrices) of the clusters resulting from chaining are not
calculated by the program because often the chained cluster
cannot be represented by a Gaussian distribution.

There are, of course, instances that one can safely combine
into one composite (Gaussian) cluster those subclusters
that are chained by the program. For example, the three
subclusters 1, 2, and 3 in Fig. 4 can safely be combined
into one final cluster. An indication of such possibility
would be the fact that these three subclusters are all
pairwisé close to one another. 1In this casé, the following
formulas [3] can be used iteratively to compute the com-
posite statistics:

’ ? ' .
Assuming that two clusters %nl,ml,clg and [n,,m,,C,|
afe to be considered as one cluster n,m,c. , wWhere

n's, m's, C's are respectively the number of points, mean

. vectors and covariance matrices. Then

n-= n, + n,
m=—i1'———m+.f—.x}..2.___—m

n1 + n2 1 ny + n2 2

n n n n
1 2 1l T /’ 2 \

C = C, + Cc, + m.m, + m.m

n, +n, 1 {a] +n, Jo2 T\Any ¥ o, )M \n1+,n2/42

2-8
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THE BOOMERANG - SHAPED CLUSTER

THE DONUT — SHAPED CLUSTER
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FIG.|2

.BREAxlfNG UP OF THE CLUSTERS (a) AND (b)

OF FIG. 1 INTO SUBCLUSTERS
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(a)

(b)

&

2 3.2 11.8
.1 5.6 3.0 --

.1 000 9.7

~3 -

.2 9. 0.0

FIG. 3. — EXAMPLE FOR CHAINING

{a) CLUSTER STRUCTURE

(b) INTERCLUSTER DISTANCE TABLE
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FIG. 4

AN EXAMPLE IN WHICH THE CHAINED
SUBCLUSTERS CMN SAFELY BE COMBINED
INTO ONE COMPOSITE CLUSTER




LEDLV L

A few words of caution are at hand as to the values of

DLMIN and STDMAX in the COMBINE and SPLIT routines. The
range of values 3.2-3.9 for DLMIN have been established in
connection with the probability of misclassification. Values
outside this range are discouraged. Of course, values of
DLMIN closer to the lower bound will induce finer groupings
than otherwise. As to the value of STDMAX, its value
directly governs the size of nominal sized clusters. For
agricultural data collected by aircraft muitispectral
scanners having a range of levels from 0 to 255, a value

4.5 of STDMAX is suggested. Higher values of this threshold

is acceptable, e.g., 6.0 or 7.0, inducing coarser groupings.
For ERTS data with levels from 0 to 127, probably (since
there is no experience yet) a value of 2.5 to 4.0 would be
suitable. |
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3.0 PROGRAM USAGE

3.1 INPUT DESCRIPTION

The user must provide two types of input to the program,

(1) card input specifying various optional input parameters,
initial cluster means if any, and boundaries of fields to

be clustered, (2) tape input containing the multispectral
scanner data to be clustered.

3.1.1 cCard Input

There are three different formats for the card input to the

program.

@ Control cards which specify various input options
requested by the user. These cards are identified by
a key-word left justified in columns 1-10 of the card,
with the parameter value(s) in columns 11-80 (beginning
in any column past 10). These control cards may be in
any order but they should be the first cards in the
input deck. The following is a list of all available
optioné in the program along with their default value
if provided.

Kezword Parameter'Value Function
FEATURES Cl, c2, C3 ... Use the channels indicated

(Default - none) in the parameter list for
’ the clustering procedure.
ci, c2, €3, ..., should be
integer numbers separated
by commas’. '
ERIPS N Create a tape for the ERIPS

(Default-no ERIPS

interface tape) ~Preprocessor. A save tape

has been assigned to unit N.
3-1 '
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Keyword Parameter Value Function
SYMBOLS sl, S2, S3, ... Use the symbols indicated
Default (1,2...9 in the parameter list to

A, B...Z2,%,%,0,/,-, identify clusters in the
*l+’$l@l=l&l?l'll' printout.

blank
ISTOP N Perform N iterations in
(Default = 10) the clustering procedure
and stop.
LNCAT N The number of initial
(Default = 1) estimated clusters. :
NMIN N Delete any cluster with
(Default = 30) fewer than N members.
DLMIN X Combine any two clusters
’ (Default = 3.2) whose means are closer S
than X.
SEP X Upon splitting a cluster, .

(Default - maximum separate the new clusters
of the channel's by a distance of X.
standard deviations

in the cluster)

STDMAX - X Split any cluster whose
(Default

4.5) maximum standard deviation

is greater than X.

MAXCLS N Maximum number of clusters

' (Default MAXPOP) N must be less than or
equal to the parameter variable
MAXPOP (which is set at 50).

3-2




Keyword
KRN

FORMAT

PUNCH

DASUNIT

HEDI

HED2

CHAIN

Parameter Value

N
(Default

1)

N
(Default

"

20)

N
(Default

2)

N

"(Default - no

cards punched)

N
(Default - no
DAS output tape)

Any 60 characters
(Default -
standard heading)

Any 60 characters
(Default -
standard heading)

X
(Default -
chaining not per-
formed)

3-3
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Function

Print out a summary of the
clusters at every Nth
iteration.

Print out a map of the clustered
data along with the summary
every Nth iteration.

N=1, indicates the input data
tape is in the UNIVERSAL format.

N=2, indicates the input data
tape is in the LARSYS II format.

Punch the means and covariance
matrix for each cluster.

N = 1, format for 1108 programs
N = 2, format for 360/75 programs
N>2 or blank, both formats.

Create a tape for the DAS.
A save tape is assigned to
unit N. N cannot be 3, 4, or
7 since these units are used

internally by the program.

Replace the first line of the
standard header record with

the indicated 60 characters.

Replace the second line of the
standard header record with the ‘
indicated 60 characters.

Chain all clusters within

X units of each other to form
one cluster.
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Keyword Parameter Value  Function

COMMENT ° Any 60 characters Print the indicated comment
(Default - no along with the header.
comment)

DATE Any 12 characters Print the date indicated
(Default - present in the header.
date)

*END* (Blank) Indicates the end of one set

of control cards.

The remaining two types of input cards follow this card in
the deck sef—up.

SEND* Blank Indicates the end of all
' card input for one data set.

Means of Initial Clusters

Estimated means of initial clusters is an optional

input. Inputting initial means should decrease the
number of iterations required to cluster the data.

If this option is exercised, the control card LNCAT
must be set to the number of initial clusters.

Estimated means must be input for each channel listed
on the FEATURES card, one value for each channel for
each initial cluster. The means immediately follow the
*END* card listed above, ihey are read with an 8F10.2
format. Punched 8 values per card with a 10 column
field width, the means should be ordered all channels
(in same order as FEATURE card) for the first cluster,
followed by all channels for the second cluster, and

so on for all initial clusters.

3-4
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@ Field Boundary Definitions

The fields to be clustered are defined by beginning and
ending scan line with an increment, and beginning and
ending sample point with an increment. These cards
immediately follow the means or *END* if no means input.
All fields are clustered together as one data set, but the
boundary lines and samples are maintained for printout pur-

poses. The format for these cards is as follows.

Columns Format Input Definition
1-6 Ab Any six character name to identify

this field. (May be blank).

21-25 I5 '~ Pirst line number
26-30 15 Last iiné number
31-35 f IS - Line increment
36-40 ‘ I5 First sample number
41-45 1 15 Last sample number
46-50 I5 1)Sample increment

*Integer formats must be right-justified in the column field.

All card input to the program is read and analyzed by sub-
_routine SETUP. ‘

3.1.2 Tape Input

The input tape contains the data to be clustered. It must
be in either the UNIVERSAL format or the LARSYS II format,
and it must be assigned to Fortran unit 3 or logical unit C.
The LARSYS II format is defined in Appendix B. The UNIVERSAL
format is defined in Reference 7.

3-5
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Subroutine TAPERD reads the data tape, unpacks the data and
selects what the user has requested. The requested data is
stored on drum unit 4, unpacked, for use in the clustering
procedure.

3.2 PROGRAM RUN PREPARATIONS

The deck set-up for execution on the UNIVAC 1108 is given
on page 3.8. Sample for Dec¢k Setup and input is given in
Section 5.5.1.

3.3 OUTPUT DESCRIPTION

3.3.1 Line Printer Output

Line printer output consists of the following items:
1l. Input summary printed by subroutine SETUP.

2. Summary of the cluster structures and map of
.the data printed by subroutine PRINT. This
includes means and standards deviations of
each cluster and count of points assigned
to each cluster, '

3. According to the value of KRN, messages are
printed by subroutine ISODAT when clusters
are split, combined or deleted.

4. Covariance matrix of each cluster printed
by subroutine COVARR.

5. Summary of chaining algorithm printed by
subroutine CHAIN.

6. Diagnostic messages printed in several
routines. The diagnostic messages are
listed in Appendix A with explanations and
recommendations for user action.

3-6
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Sample Output is given in Section 5.5.2.

3.3.2 Card Output

The subroutine PCHSTA outputs on cards the statistics (means
and covariance matrix) for each cluster.

Punched output is controlled by the input card PUNCH (See
Section 3.1.1). The statistics can be punched in either
or both of two formats. One format is acceptable to the
1108 versions of the LARSYS and TLU programs. The other
format is acceptable to the 360/75 ERIPS system.

The punched card output does not reflect the chaining
algorithm (i.e., the cards are punched for all subclusters
before chaining). '

~r
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1S0CLS PAGE NO...LoF_L

(;;'PMD
| (/ DATA
- ‘(gXQT ISOCLS
'r;RW A
(o »

(; XQT CUR

'KQNKS ASG F = save tape**¥

DECK SETUP FOR PROGRAM

(Back of deck)

¢
(QNS ASG B = save tape*

(QR ASG C = data tape number

(;R ASG A = prégram tape number

(;N MSG FILES REQ. TAPES 3 FH432 4

: (;z RUN - = -

(Front of deck)

* Omit this card if the DAS tape option is not used.
** Omit this card if the PUNCH option is not used.
*** Omit this card if the ERIPS tape option is not used.

aST 080

3-8
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3.3.2 Tape Output

Subroutine DASTAP creates a data tape which will allow the
user to 'display the results of the clustering on the PMIS
DAS. The format of this tape is as follows:

- (a) The number of files on the tape equals the number of
fields input by the user.

) ‘(b) The number of records on each file equals the number of
scan lines in the particular field.

(é) Each record is a series of 16 bit bytes, each byte
~containing the number of the cluster to which the {
corresponding data point belongs.

This tape should be mounted on a 9-track tape drive so
that it will be compatible with the PMIS DAS.

Subroutine TWRITE creates a data tape containing the statistics

of the clusters. This tape is an interface between the

ISOCLS program and a preprocessor for the Earth Resources A
4

Interactive Processing System (ERIPS). It should be mounted

on a 9-track drive, using the BCD hardware converter so

that it will be compatible with the ERIPS preprocessor.
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4.0 EXECUTION CHARACTERISTICS

4.1 Restrictions

Since the program uses drum for internal storage of the

data, the user is somewhat limited in the amount of data

he can cluster at one time. The program is designed to

use drum storage only if the amount of data requested by the
user exceeds internal dimensions of the program. The num-
ber of data points times the number of channels cannot exceed
the number of words available on the FH432 drum. Presently |
there are 786,432 words of storage available on the FH432
drum, however this number may change with the system. The
program prints a diagnostic message if the user has requested
too much data. See subroutine SETUP (5.3) for a descrip-
tion on how the drum units are assigned.

Dimensions in the program restrict the number of clusters

to fifty, the number of features to thirty and the number

of fields to one hundred. The program was designed so that

these dimensions could be easily changed if necessary. See

Section 5.2 for instruction on how to change these dimensions.
7

4.2 Running Time/Lines of Output

Run time for the program depends on several factors (1) the
number of data points being clustered, (2) the number of
channels requested, (3) the number of iterations and (4)
the number of times printout is requested. Execution time
for a sample case where 1524 data points from 3 channels
were clustered, iterating 30 times and printing every thixd
iteration, was 2 minutes and 42 seconds. Increasing the
number of data points to 7882 with the other variables the
same increased execution time to 6 minutes and 20 seconds.

4-1
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Lines of printed output will depend on how many iterations
are printed. This is controlled by the user with the input
parameters KRN and MAP (see Input Description). Printing
every iteration for 30 iterations should not exceed 300
pages.
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5.1 General Flow of the Program _ -

ISOCLS
[TDATE] [SETUP] ~ CHAI [PRINT] [DASTAP)
Obtains Reads card Reads tape Performs Calculates - Punches = Performs Prints Creates
current input and input and clustering and prints means and chaining . final tape for
date makes drum stores on  algorithm. covariance covariance algorithm results PMIS-DAS
assignments drum. ‘PRINT =~ matrices matrix NTRAN3  PACK

FLTNUM UNPACK CLDIST NTRANS , . SETMRG* NTRAN3

NXTCHR FRMT1 NTRAN3 . '

NUMBER FRMT2

DRMAVL! = NTRAN3 o

DRMASG?2 ‘ N . ST

N
System routine which returns the number of words available on FH432 and FH1782 drums.
System routine which assigns specific word length to drum unit. , ‘
3 System binar; I/0 routine.

4 System routine which sets the margin at the top and bottom of the page.
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E 5.2 'COMMON' Symbol Definitions

4 The procedure element COMMON is a list of FORTRAN statements
4 which are included in most of the subroutines throughout
3 the program. They are defined in a procedure so that changes
. may be made easily. Changing a statement in the procedure

q - results in the changes being made throughout the program.

E However when a change is made to the procedure, all routines

. including the procedure must be recompiled.

The common block PASS is used to pass variables from one
subroutine to another. Symbol definitions for this common

R O R

block are given below.

14 - ' ROUTINE

] FORTRAN - .. WHERE INITIALIZED
lg Name Mode Definition ' OR CALCULATED
;F HEAD A Array containing the MAIN PROGRAM or
13 heading to be printed at SETUP
g, the top of each page of
£ output.
E . ’
%i NOFEAT I Number of channels requested SETUP
§~ by the user on the input card
j FEATURES.
o - FETVEC I Array containing the specific SETUP '
# 7 channels requested by the
. - user.
ISTOP I . Maximum number of iterations SETUP

for the clustering procedure.

LNCAT I Number of clusters at a SETUP &
| given time. o ISODAT
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p ROUTINE
P FORTRAN _ WHERE INITIALIZED
% Name Mode Definition OR CALCULATED
% NMIN I Minimum number of points SETUP
' to allow per cluster.
E KRN I Print summary of clusters SETUP
?‘ ) every KRNth iteration.
' STDMAX R Maximum standard deviation SETUP
v allowed before splitting a
4 cluster.
k: .DLMIN R Minimum distance between SETUP
3 clusters before combining.
? SEP - R Distance to separate clusters SETUP or
3 upon splitting. ‘ ISODAT
A MEANS R Means (one for each channel SETUP &
? : ) for each cluster). ‘ ISODAT
3 STDEV - R Standard deviations (one ISODAT
‘_f for each channel for each
E : ~ cluster).
3 NOFLD I Number of fields input by SETUP
4 user.
%,3 - FLDNAM A Array containing alpha- SETUP
3 numeric name for each field.
5 BLOCK I Array containing field SETUP
iﬁé . ' identifiers. Begin and end
?;7 scan line, scan line incre-
jf ment, begin and end sample
¥ point and sample increment
v for each field. ,
3 . : q
; - ppGE I
i} ORIGINA oyt 71

,,,,,,
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FORTRAN
Name

BLK

SYMBLS
DAS

FORMAT
MAP

SPTRIG

IRD

KPTS

NOPTS

Mode

CpPD202

ROUTINE
i WHERE INITIALIZED
Definition OR CALCULATED
Array containing number TAPERD
of scan lines and number
of points on a scan line
for each field.
Array containing symbols to SETUP
be used in the printout to
identify the clusters.
Unit upon which the DAS SETUP
output tape is to be
generated.
Trigger indicating which SETUP
format the data tape is in.
Print map of clustered data SETUP
every MAP iterations.
Trigger indicating whether SETUP

or not user has input a value
for SEP or desires to use
default option.

Number of records written TAPERD

on drum.

Number of data points on ~ “TAPERD

last record of drum. _ FRMT1 or
FRMT2

Maximum number of points TAPERD

that can be contained in

the array IDAT. All drum
records on unit 4 are of
length NOPTS*NOFEAT except
the last one which is of

length KPTS*NOFEAT.
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* “ROUTINE
WHERE INITIALIZED

FORTRAN Mode Definition OR CALCULATED
‘ CLD R Array coﬁtaining the CLDIST
: distances between
g cluster means.
f N I Array containing count ISODAT
1 . of points within each
. cluster.
} - NBLK I Array containing count PRINT
E of points in each cluster
4 in each field.
3 PUNCH I " Trigger indicating whether SETUP

or not statistics are to be

 3 : punched.

MAXCLS I Maximum number of clusters. SETUP

ICHN I Trigger indicating whether SETUP

chaining is to be performed.

¥ . CHNTHS R Chaining threshold. SETUP
ICHAIN I Array containing numbers of CHAIN

5 ' clusters which have been

3 . chained.

E VARSIZ I Word size of the covariance TAPERD

3 : matrix for one cluster.
4 - ’ NOFEAT* (NOFEAT+1)/Z

KUNIT I Unit for ERIPS interface tape SETUP

In addition to the common block PASS the procedure element
Fe defines four parameter variables. These are used for dimen-

i sions and were defined in this manner because of the high
| probability that the user may need to change .the dimensions
within the program. Changing the parameter variable in the

,,,,,
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procedure element will change it throughout the program, if
all routines are recompiled.

Definitions of the parameter variables are as follows:

. FORTRAN
' SYMBOL DEFINITION

MAXPOP Dimension for number of clusters. MAXCLS
cannot exceed this number. Set at 50.

MAXFET Dimension for number of features. NOFEAT

- cannot exceed this number. Set at 30.

MAXFLD Dimension for number of fields. NOFLD
cannot exceed this number. Set at 100.

MAXDIM Dimension of the array IDAT. This dimension

is set as large as possible to avoid using
drum whenever there is enough core storage
available. This number is set at 25000. It
can be decreased without any effect on the
execution of the program (possibly execution
time may be}increased since drum will have

to be accessed more frequently).

The fbllowing routines include the procedure element and
must be recompiled when a change is made.

1. CHAIN 6. ISOCLS
2. CLDIST 7. DPCHSTA
3. COVARR 8. PRINT
4. DASTAP | 9. SETUP

Tv..:.5. -ISODAT . Cslnomr szt == X0a - -TAPERD
' 11. TWRITE
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5.3 SUBPROGRAM DOCUMENTATION

The following subroutines were taken from other programs
and are not documented here.

. 1. FIND12 (NXTCHR,NUMBER,FIND) taken from LARSYS
2. FPFLTNUM taken from LARSYS

3. UNPACK taken from LARSYS

4. UNPKIN taken from TLU

7
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SUBROUTINE CHAIN o
IDENTIFICATION
Name/Title - CHAIN
Author/Date - Ruth Minter, October 1972
Organization/Installation - LEC for CAD-MSC
Machine Identification - UNIVAC 1108
Source Language - FORTRAN V
PURPOSE

Subroutine CHAIN chains into one cluster all those subclusters
that are close to at least one other subcluster in the group.

Two subclusters are said to be close if their intercluster distance
is less than some prespecified threshold value.

USAGE
e Calling Séquence
CALL CHAIN
® Data In/Out

Labeled Common:

Block Name Input | Output
PASS -7 LNCAT ICHAIN (ID)
CLD ~ SYMBLS
i CHNTHS
: SYMBLS
HEAD

For definitions of labeled common parameters see Section 5.2.

® STORAGE

Coding occupies 2508 (16810) locations and internai
data occupies 157i (llllo) locations.

CHAIN-1
5-9
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METHOD

The end product of this subroutine is a converged index
array (IP or ICHAIN). Subclusters that are to be chained
together (and thus considered to belong to one composite
cluster) will have the same index value. The index array
is obtained as follows:

l. Set IP(I)

I for I = 1 to LNCAT (number of clusters).

2. Set JP(I) = IP(I) for I = 1 to LNCAT.
3. Set I =1

4. For all clusters J, J>I, if CLD(I,J)<CHNTHS set
IP(J) = IP(I) = MIN (IP(I),IP(J)).

5. If I = LNCAT go to step 6, otherwise I = I + 1
return to step 4.

6. If JP(I) # IP(I) for any I, I = 1 to LNCAT, return
' to step 2, otherwise the process has converged.

The subroutine prints a summary of the clusters which have
been chained, adjusts the symbol array for the final map
printout of the data and then returns to the main program.

?

CHAIN-2
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-~ - SUBROUTINE CLDIST

— - PR

IDENTIFICATION

-~"Name/Title — CLDIST

-° Author/Date — Ruth Minter, April 1972
Organization/Installation — LEC for CAD-MSC
Machine Identification — UNIVAC 1108
Source Language — FORTRAN V-

PURPOSE .

Subroutine CLDIST calculates weighted Euclidian distance
between cluster means.

USAGE
e Calling Sequence

CALL CLDIST

° Déta In/Out

Labeled Common:

]
Block Name Input Oufgut
PASS - LNCAT CLD
' MEANS (AMN) '
STDEV
NOFEAT

For definitions of labeled common parameters, see
Section 5.2, '

B ’ ¢ PAGE
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e Storage
Coding occupies 1428 (9810) locations. Internal data
occupies 318 (2510) locations.
METHOD

e Symbol Definition

Text Code Type - Description

i,j 1,J I Index for specific cluster.
k K I Index for specific feature,
M AMN R Means

o] STDEV R Standard deviations

CLDij .CLD R Distance Between clusters i

~and j

e Model

. ‘ 5 1/2
CLD,; = (ukf i “kj) /"kiokj
if o,. or

. s .
ki ckj equals zero, CLDij is arbitrarily set to

999.99 to prevent the cluster being chained to other
clusters. A standard deviation of zero usually indicates
bad data.

4/72 : © CLDIST-2

5-12
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SUBROUTINE COVARR

IDENTIFICATION
Name/Title - COVARR
Author/Date - Ruth Minter, October 1972

LEC for CAD-MSC

Organization/Installation

Machine Identification - UNIVAC 1108
Source Language - FORTRAN V
PURPOSE

Subroutine COVARR calculates and prints the covariance
matrix for each cluster. Since the covariance matrix is

~ symmetrical only the lower triangular portion of the
matrix is calculated. ‘ '

USAGE

e Calling Sequence

CALL COVARR (COVAR, C, IPLACE)

"Arguments:
Parameter
~ Name In/Out Dimension Type Description
COVAR 7 Out (LNCAT, R . Array containing co-
' VARSIZ) variance matrix for
each of LNCAT clusters.
c In (NOFEAT, R Array containing input

NOPTS) data. If the data ex-
| ' ceeds the maximum di-
mensions of this array,
- it is stored on drum unit

. 4 and‘read in a block at
'~ COVARR-1 a time.




CPD202

Parameter ’
Name In/Out Dimension  Type Description
IPLACE . In NOPTS I Array containing cluster

number to which each

g corresponding data point
“belongs. This information
. -is stored on drum unit 7
if the user has requested
more data than the dimension
limits. |
e Data In/Out
Labeled Common:
Block Name Input OQutput
PASS , VARSIZ, LNCAT,
: , NOPTS, IRD, KPTS
3 ’ , NOFEAT, MEANS
% N ' HEAD ‘
& ) : ‘ 4
For definitions of labeled common parameters see section 5.2
] e Storage
. Coding occupies 4458 (29310) locations and internal data
‘ occupies 774 (63;,) locations.
COVARR~2
E ; | 5-14
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4 METHOD

k e Symbol Definition

Text Code Type Description
4 . Cix COVAR R The (j,k") element in the covariance
,% matrix for a particular cluster.
4 - n N I The number of data points in a

S | particular cluster

j.k J,K I Indices corresponding to particular
4 features

. e Model

" For each cluster the covariance matrix is obtained as

e follows:

1 n. .

g _ 1 _ . | L
'i cjk " n };:ijk H5Hk j=1, NOFEAT and k=1,7j
3 Each element in the covariance matrix is calculated

as indicated above and stored in the array COVAR in

consecutlve locatlons.

lﬁ. ) Example for 4 features
.. . . Cll
C.. C
c - 12 C22
Ci3 Ca3 €33
Ci1a C24 C34 Cy4
COVARR-3

5-15
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The matrix is stored as follows for cluster I.

. COVAR (I,1)-

. St g et
&_f""x‘g“'.‘ e BRSO

it

Lo 1.2 =cyy

- 22

(1,4) = C13 Rt R = LLliTmLl

- (I,S) = 23 ;:s-- i - :-- ~ Lo et -
| (I,6) = C3y o o
?? (117) = 14 g as

A (118) 24

SRR ¢ FE)RCN I

"
a0 0 o .0 o

'y (I,lO)‘= 44

In this example the parameter VARSIZ would be 10.

' ORIGINAL PAGE IS
(COVARR-4 OF POOR QUALITY
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SUBROUTINE DASTAP
IDENTIFICATION
Name/Title - DASTAP
Authocr/Date - Ruth Minter, April 1972
Organization/Installation =~ LEC for CAD-MSC
Machine Identification - UNIVAC 1108
Source Language -~ FORTRAN V

PURPOSE

Subroutine DASTAP generates the output tape‘for the PMIS
DAS (Data Analysis Station) if requested by the user.

USAGE
® Calling Sequence

CALL DASTAP (IPLACE, IBUF,IOBUF)

o )
Arguments:.
Parameter |
Name In/Out Dimension Type Description

IPLACE In NOPTS. I Array containing the
cluster number to which
~ each data point belongs.
. This information will be
stored on drum unit 7 -
if the user has requested
more data than the dimen-
sion_limits. '

+

DASTAP-1

5-17
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A Parameter
g Name In/Out Dimension Type Description
f IBUF In I Storage buffer used
4 ' for one scan line of
i I . data taken from larger
array IPLACE.
. IOBUF In | I . Storage buffer used for

the packed scan line.

® Data In/Out

Labeled Common:

Block Name Input Output

R A

PASS IRD None
| NOPTS

BLK

DAS

KPTS

NOFLD

ICHAIN

® Storage
Coding occupies 2348‘(15610) locations. 1Internal data

R occupies 708 (5610) locations.

METHOD

Beginning with the first field input by the user, a buffer
is filled with the cluster identification for one scan liné
of data. Subroutine PACK is called to pack the line in
the 16 bit format expected by the PMIS DAS. The line is

DASTAP-2
1 | 5-18
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then written on the user's tape mounted on unit DAS. This
is repeated until all the scan lines from one field have
been packed and written on the output tape. An end-of-file
is written after the field and the process is repeated until
all fields have been written on the output tape.

The format of the DAS output tape is described in more
detail in Section 3.3.2.

DASTAP-3
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SUBROUTINE ISODAT

E: IDENTIFICATION o

; Name/Title - ISODAT

:ﬁ . Author/Date - Ruth Minter, April 1972
3. Organization/Installation - LEC for CAD-MSC

Machine Identification UNIVAC 1108

4 . Source Language FORTRAN V

oy

PURPOSE

Subroutine ISODAT performs the clustering algorithm
described in the Technical Description (Section 2.2)
7 of this document. '

s et
LNl s

USAGE
° Cailing Sequence

CALL ISODAT (C,IPLACE)

;
Arguments:
) Parameter | <
Name In/Out Dimension  Type Description
t C - In NOFEAT x R Array containing the
NOPTS data which is to be
clustered. If the data
exceeds the maximum
dimensions of this array,
it is stored on drum unit
4 and read in a block at
a time when needed.
ISODAT-1 '

5-20




CPD202

e - -

Parameter v 6 TOR I
Name In/Out Dimension " Type Description
IPLACE . Out NOPTS I Array containing the
T : number of the cluster to
N b = which the corresponding

' data point belongs.
» vomriraTisn trgesllzeies o IO -~..Subroutine ISODAT stores
this information on drum
unit 7 if it exceeds the
SOULle LANT L. - ZI7777 dimension limits for

IPLACE.
.@ Data In/Out
Labeled Common:
Block Name Input Output
PASS . NOFEAT, ISTOP, MEANS , STDEV

LNCAT ,NMIN, KRN, CLD,LNCAT,N
DLMIN, SEP ,MEANS
SPTRIG,IRD,KPTS,
NOPTS , STDMAX , MAP,

MAXCLS

® Storage

Coding occupies 13314 (72910) locations. Internal data
occupies 64568 (337410) locations.

METHOD

See the Technical Description of this program (Section 2.2)
for a discussion of the algorithm implemerited in this

subroutine. i
- : Q
=3 AGE}“
- “ISODAT-2 oAb By
ORN QuUA
or POOF
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Parametcr PSP R
Name In/Out Dimension ™ Type Description
IPLACE--- -~  Out NOPTS I Array containing the
T . number of the cluster to
. R - which the corresponding
R - = “.data point belongs.
. wiiniraTion ingwellz-ice - LIo <o Subroutine ISODAT stores
| L _____ this information on drum
TTeTT mmEemmme e e T Y777 Unit 7 if it exceeds the
SOUL T LANSL - TITTF ' dimension limits for
IPLACE.
.6 .. Data In/Out S A .
Labeled Common: . .
ﬁioEK:Néﬁe‘ ' Ingﬁt Output
PASS NOFEAT, ISTOP,  MEANS, STDEV
LNCAT ,NMIN, KRN, CLD,LNCAT,N
DLMIN, SEP ,MEANS '
SPTRIG,IRD,KPTS,
NOPTS ,STDMAX , MAP,
MAXCLS

® ”Storage
Coding occupies 1331, (729,,) locations.

occupies 64568 (337410) locations.

METHOD

Internal data

See the Technical Description of t@is progrém (Section 2.2)

for a discussion of the algorithm img;emeﬁted,in,this,

subroutine,.

A
-
+

- *ITSODAT-2
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RESTRICTIONS '

o The restrictions given in section 4.1 apply to this

& subroutine.
7

ISODAT-3
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SUBROUTINE PACK

IDENTIFICATION
Name/Title - PACK
Author/Date -~ Ruth Minter, Oétober 1972

Organization/Installation

LEC for CAD-MSC

Machine Identification

UNIVAC 1108

Source Language -~ FORTRAN V

PURPOSE

Subroutine PACK packs a string of bytes into 36 bit

words. The byte length can be any number of bits less than
36.

USAGE

® Calling Sequence

CALL PACK(LNGTH,BIAS!NSAMP,INBUF,OBUF,WDOUT)
7

Arguments:

Parameter

Name .In/Out  Dimension Type Description
LNGTH " In 1l I Bit length of the bytes
| - to be packed. Must be
less than 36.
BIAS In 1 1 Bit position to begin

‘packing the data in the
output buffer. Can be
greater than 36.
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Parameter

Name In/Oﬁt Dimension Type Description
NSAMP In 1 I Number of bytes to be
' packed.
. INBUF In NSAMP I Array containing the
data to be packed. The
. . data must be right

justified in the last
LNGTH bits of the 36 bit
computer word.

OBUF “Out WDOUT I Array containing the
packed data. Trailing bits

TN TR NI . SRRt e

| : in the last word are 3
meaningless. ;

WDOUT Oout 1 I Number of words in the
' output array OBUF.

‘® Storage
Coding occupies 2368 (15810) locations and internal

data occupies 258 (Z%ao) locations.

METHOD

The routine uses the bit manipulation function FLD to

extract the correct bits from the input buffer and insert
them into the output buffer.
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EXAMPLE
LNGTH = 16
BIAS = 8
NSAMP = 4
INBUF
r J; 3& % 20'?“7 L 1 | I ]
Bit 31135 20 35 0 20 35
Position
OBUF 3
BIAS
o 8 24 35 04 20 35
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SUBROUTINE PCHSTA

IDENTIFICATION
Name/Title - PCHSTA
Author/Date - Ruth Minter, October 1972

Ofganization/Installation LEC for CAD-MSC

Machine Identification UNIVAC 1108

Source Language FORTRAN V

PURPOSE

Subroutine PCHSTA punches the means and covariance

. matrix for each clﬁster in two different formats. One
of the formats is the same as the one used in the 1108
version of the LARSYS's STAT processor; cards punched
in this format can be used in the 1108 versions of TLU
and LARSYS. The other format is the same as the 360/75
ERIPé STAT processor.

USAGE | R

® Calling Sequence

- CALL PCHSTA (LOCK,COVAR)

Argunents:

Parameter .
Name In/Out Dimension Type Description
LOCK ‘In/Out  (VARSIZ/5) A Storage area used to
*14 encode the output data
. in brgparation for
{ i punching cards for the
‘ o 1360/75.
 PCHSTA-1 ' “
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] OF POOR QUALITY | |
. o ] ‘ I
k. Parameter
3 _Name In/Out Dimension Type Description
3 COVAR" In (LNCAT, R Covariance matrices
3 VARSIZ) for all clusters.
: : e -Data In/Out
- +.-Labeled Common:
.Block Name Input
PASS ' LNCAT,VARSIZ,
) GRS NOFEAT , PUNCH
Posvionon MEANS
For definitions of labeled commoh parameters see
section 5.2.
: ® Storage
3 Coding occupies 456, (302,,) locations and internal
data occupies 1218;(8110) locations.
q . METHOD o
; Fdi the 1108 programs the statistics are punched with a
4 . 5E15.8 format with the keyword 'MEAN' or 'COVAR' in the
> first 5 columns of each card.
f : Since the 1108 'E' format specification is not compat1ble
2 : ) with the 360/75 it was necessary to make two alterations
¢ in the 1108 card output so that the 360/75 could read
3 the cards. The 360/75 version of LARSYS punches the
;. : statistics with an E14.7 format with the key letters
. . pcusTa-2.
S5 _‘.v"w‘ et i et IRt s aailadiiany e i il AL ;‘ SRR S R b o 3 v :{v,.,:.—,’v'v i
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b 'MN' or 'CV' in the first two columns and a sequence

g number in the last 8 columns of the card. The differences
e in the two 'E' format specifications are as follows:
9 . 1108 E14.7 +.XXXXXXX+XX
‘ ;f On output the plus sign preceding the number

j“ . (but not the exponent) is omitted.

3 360/75 El4.7 +.XXXXXXXE+XX

=" On output the plus sign is omitted from both the
R number and the exponent. |

jf Since the 360/75 expects the exponent to have an E

Y , preceding it, it was necessary to encode the numbers

:f with an E14.8 format and replace the last decimal digit
' with an 'E'. 1In addition all plus signs are removed

3 , (replaced with a blank)‘because of a difference in key
K ' ~ punch.

.

-
-

PCHSTA-3
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SUBROUTINE PRINT

IDENTIFICATION
Name/Title , - PRINT
. Author/Date ~ Ruth Minter, April 1972
- Organization/Installation - LEC for CAD-MSC
Machine Identification - UNIVAC 1108
Source Language - FORTRAN V
PURPOSE

Subroutine PRINT provides most of the printed output for
fhe program. PRINT is called by subroutine ISODAT, the
number of times it is called is controlled by the input
.parameters KRN and MAP. The main program calls PRINT
for the final printout.

USAGE

e Calling Sequence
’ )
CALL PRINT(KKT,IPLACE)

Arguments:
s " Parameter
' Name In/Out Dimension Type = Description

KKT In 1 I ~Iteration counter.

PRINT-1
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Parameter
Name In/Out Dimension  Type Description
IPLACE In NOPTS I Array containing the
' cluster number to which
- the corresponding data

point belongs. This
~information will be

o REeT
AR

stored on drum unit 7
if the data exceeds

dimension limits. :

e Data In/Out

Labeled Common:

Block Name Input Output

PASS HEAD,NOFEAT, BLK

FETVEC , LNCAT
MEANS , STDEV,

NOFLD, FLDNAM,

BLOCK, BLK,

SYMBLS, IRD,

KPTS,NOPTS,

CLD, MAP

] éforage
Coding occupies 10354 (54110) locations. 1Internal

data occupies 1166, (630,,) locations.

8

METHOD

The following information is printed by this subroutine
each time it is called.

PRINT-2
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(1) Header record

(2) Total number of clusters

PN CEIALINET Cro Voo &

o (3) Total number of data points

g (4) Summary of total points in each cluster

gf . (5) Means

ﬂ (6) standard deviations

e .

i . (7) Distances between clusters

5

}3 If the user has requested a map of the data to be printed
I

{’ for this iteration or if the iteration counter has been set
5 . negative then the following is printed for each field.

3 (a) Header record

f%; (b) Field name

E (c) Total number of points in the field

i< i

?’ (d) Frield boundaries (lines and samples)

15 (e) For each data point in the field, the symbol

.;g . associated with the cluster to which the point
e belongs ' '

A . _ . '

- (f) Summary of points per cluster in the field.

R 7 .

f If the number of sample points on a scan line exceeds 110,
“g - : only the first 110 points are printed on the line printer.
i
= B | PRINT-3

3 5-31
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SUBROUTINE SETUP
IDENTIFICATION
Name/Title - SETUP
Author/Date - Ruth Minter, April 1972

Organization/Installation

Machine Identification

Source Language

PURPOSE

Subroutine SETUP reads and analyzes all card input to the

LEC for CAD-MSC
- UNIVAC 1108
.f“FbﬁTRAN §

program, initializes default opticons and assigns drum
length to units 4 and 7.

USAGE

e Calling Sequence

CALL SETUP

e Data In/Out
Labeled Common:

Block Name

PASS

Output
HEAD ,NOFEAT,FETVEC, ISTOP
LNCAT,NMIN,KRN,DLMIN, SEP
MEANS ,NOFLD, FLDNAM, BLOCK,
SYMBLS ,DAS ,SPTRIG,FORMAT,
MAP, PUNCH,STDMAX ,MAXCLS

ICHN, CHNTHS

SETUP-1
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Ciie e SUBROUTINE SETUP
IDENTIFICATION . - .. ......
Name/Title =~ - - - -~ = SETUP
iAuth@f/bate o - Ruth Minter, April 1972

-Organization/Installation. .- LEC for CAD-MSC

Machine Identification - UNIVAC 1108
| source Language " ZPFORTRAN V 0 FT
LelaLl T CiLET. Lo nLlLTeLnTn Lk A TR AR . S G
PURPOSE

Subroutine SETUP reads and analyzes all card input to the
program, initializes default options and assigns drum

length to units 4 and 7.
USAGE
e Calling Sequence
CALL SETUP
‘ : 15
. 7 L _ P GE
~ - Al 7Y
: RIGIN ALY
e Data In/Out . | QN‘YOQB'QH
Labeled Common:
- 1
Block Name Output
PASS E HEAD,NOFEAT , FETVEC , ISTOP

LNCAT,NMIN,KRN,DLMIN, SEP
MEANS ,NOFLD, FLDNAM, BLOCK,
SYMBLS,DAS, SPTRIG, FORMAT,
MAP, PUNCH, STDMAX , MAXCLS

ICHN, CHNTHS

SETUP-1
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® Storage

Coding occupies 13628 (75410) locations. Internal data

occupies 6068 (39010) locations.

METHOD

Card input to the program is in three formats. The first
cards in the input deck (control cards) are identified by
key words in columns 1-6 of the card. These key-words are
listed in section 3.1.1. The subroutine reads the data
card, identifies the key-word and branches to the state-
ment number which processes that particular input. After
the information located in columns 11-80 of the card is pro-
ceséed the program branches back to the read statement and
reads the next card.

The key-word *END* signals the end of the control cards.
If the control parameter LNCAT has been set greater than
1, the initial estimated cluster means are read with an
8F10.3 format. If LNCAT is less than or equal to 1, the
read statement is not executed. ‘

Immediately following the means (or the *END* card if
means not input), the field identifiers are read. A
field is completely defined on one card, the name is
read with an A6 format frombcolumns 1-6, the boundaries
are read with an IS5 format (see section 3.1.1 for a more
detailed format description). Up to 'MAXFLD' (this
parameter variable is set at 20) fields may be read in.
The key-word S$END* signals the end of all card input. '

SETUP-2
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After all card input has been read, the number of data points
(IPTS) user has requested is calculated from the field
boundaries. This computation is necessary for assigning

drum lengths.

The user's input data will be stored unpakced on drum unit
4 by subroutine TAPERD, the length of drum unit 4 must be
IPTS*NOFEAT words. Subroutine ISODAT wiil store on drum
unit 7 the cluster number to which each data point belongs,
so drum unit 7 must have a word length of IPTS.

The system routines DRMAVL and DRMASG allow Univac 1108

EXEC 2 users flexibility in the assignment of scratch drum
files. The system default divides the FH432 drum into 4
equal drum files of length 600,0008 words and the FH1782 drum
is not used. DRMASG and DRMAVL increases the drum space
available by providing access to the FH1782 drum and allows
the user to specify the number and length of fhe files.

Both file assignments in this program (4 and 7) are made to
FH432 drum if possible, since this is a higher speed drum
than FH1782. However the user is allowed all of FH432 drum
for the data (Unit 4) if needed, in this case Unit 7 will
be assigned to the FH1782 drum.

SETUP-3 |
5-34 ’
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SUBROUTINE TAPERD

IDENTIFICATION
Name/Title ’ - TAPERD
Author/Date - Ruth Minter, April 1972

Organization/Installation LEC for CAD-MSC

Machine Identification

UNIVAC 1108

Source Language - FORTRAN V

PURPOSE

Subroutine TAPERD reads the users data tape and calls
the necessary routines to unpack the data, select the

data requested by the user and store the data unpacked
on drum unit 4.

USAGE
® Calling Sequence

CALL TAPERD (IBUF) ;

Arguments::

Parameter
Name In/Out Dimension Type Description
IBUF out MAXDIM I Storage array passed

from the main program

(called IDAT in the

main program). This

arravaill at one time

contain one scan line of
’ data packed as read from

TAPERD-1.
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Parameter
Name In/Out Dimension  Type Description

tape and the line

unpacked 8 bit elements
per word, the remainder
of the array is used to

accumulate the data user

-has requested in the
field definitions.

e Data In/Out

Labeled Common:

Block Name Input Output
PASS NOFLD, BLOCK IRD,KPTS,BLK,NOPTS
FETVEC,NOPTS VARSIZ

® Storage

Coding occupies 5648 (37210) locations. Internal data

occupies 2418 (16110) locations.
’ 7

METHOD

Since the storage requirements vary considerably with
the data tapes used, dimensions for the buffer areas
needed are calculated afier reading the header record

from the user's input tape.

Inmediately upon entry into the subroutine, the header
record is read from the data tape and unpacked. The
numb¢r of channels (NC) and the number of samples per

TAPERD-2
5-36
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line (NS) are extracted from the header record. The word
length of the buffer to receive the packed data record
from tape is determined as follows:

KBUF = NC*NS*8/36 + 1

The buffer to hold the unpacked scan line must be NC*NS
words. The amount of storage left in the IBUF array is
MAXDIM - KBUF - NC*NS. This storage is used to accumulate
the - data to be used in the clustering procedure as it is
read and unpacked from the tape. When the buffer is
filled it is written on to drum unit 4.

After all the data to be'clustered has been stored on
drum, the buffer areas used to read and unpack the data
tape can be used to store the data to be clustered. The
amount of storage needed for the covariance matrices is
calculated (VARSIZ*MAXCLS) because this will be stored in
the IBUF (or IDAT) array along with the data. The maxi-
mum number of points which the core array will hold is
calculated as NOPTS. If this number is less than or
equal to the number of data points to be clustered, then
the data is read back into core from drum unit 4 and drum

is never used again.

If all the data cannot be contained in core at one time,
then it must be read in a block at a time. The number of
blocks is calculated as IRD and the length of each block
is NOPTS*NOFEAT except the last which is KPTS*NOFEAT.

TAPERD-3
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A SUBROUTINE TDATE
5 IDENTIFICATION
1 - Name/Title - TDATE
.-:'
5 Author/Date - Ruth Minter, April 1972
Jé Programmer - LEC Test Data Reduction
': Organization/Installation - LEC for CAD-MSC
-%. Machine Identification - UNIVAC 1108
B Source Language - SLEUTH
- .
& PURPOSE
'5 This assembly language routine was designed to be called
- by FORTRAN and to return the current date DAY MONTH YEAR
g in the calling argument, which must be dimensioned by two.
3\ .
A USAGE
e Calling Sequence - ' ‘
CALL TDATE (DATE)
Arguments:
° " Parameter 4 .
Name In/Out Dimension Type Description
DATE Out 2 A Array which contains
' the current date in the
form DAY MONTH YEAR
upon return to the
calling routine.
TDATE-1
‘ e
= ;.:v‘ o ?“‘ 1"‘:3‘.4 ’x:‘v.“ ’ “ e e “; ,:’ oy ; , i o gtysioi s ., g " (o p 1“ o i dy



CPD202

5.4 Program Listing

, .
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@L PDP,s COMMON,COMMON

POP BLL

03 DEC 73

0010

Thls PROC ELEMENT PROCESSED ON B3 DEC 73 Al 12:22:84

oooccy
0CGEco2
06CC03
gcacco«
000005
0000Gs
000c0?
ocooGs
000609
000cia
0a0g!
000012
000013
oQoc1 4
000c1s

000o1e

000¢1?

[efs]e]o R Y]
COMMON

PROC OFIGIN I ENTRy POINT I ComMmANe FCOPY

PAPAMETER MAXPOP=5Q ,MAKFETSD

PARAMETER MaxDIm=25000

PARAMETER MaXFLO=100

12:2234%,477

COMMON/PASS/HEAD(42) NOGFEAT FETVECIMAKFET) o JSTOPJLNCAT o NMINIRRN,

¢ STOMAX,DLMIN,SEP HEANSUMAXFET MAXPOP) STDEVIMARFET ;HAXPOP),

@ NOFLD FLONAM{MAXKFLO) (BLUCKIMAXFLD6) ,8LK(HAXFLD,2),
¢ SYMBLS(IMAXPOP) ,0AS,FORMAT HAP,
e SPTRIG,IRD,KPTS,NOPTS+CLD{MAAPOP ,MAXPOP)
o, N{MAXPOP) NBLK(MAXFLD HAXPUP)
o PUNCH,MAXCLS)ICHN,CHNTNS+ICHAIN(MAXPOP) ,VARSIZ
®,KUN]T
INTEGER VaRS]Z
INTEGER PUNCHM
REAL MEANS
INTEGER SPTRIG,BLOCK,BLKsSYMBLS HEADIFETVEC,FLONAN,DAS
INTEGER 'FORMAT
END

PROCEDURE 29 NOV 73 13:40:;47 g 01536122 14
! 0183.%16 12

o 0
gga Sl

A
st

, 5~-40
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@ FOR e CHAIN,CHAIN 03 DEC 73 12:22:4%4+7968

3 UNIVAC 1108 FORTRAN Vv EXEC 11 LEVEL 25a -(EXECEe LEVEL E1221C010M)
THIS CcOMPILATION waS DONE OM 03 DEC 73 AT 12:22:45

SUBROUTINE CHAIN ENTRY POINT 00C242

STORAGE ULSED: COQE(l) 0QC250: CATA(G) D00157F BLANK COMMON(2) 0Q0COC
A COMMON BLOCKS:

0203 PASS 026574 - s

EXTERNAL MEFERENCES (BLOCK, NAME,
000w NWDUS
e 0005 nic2s

000& NiOIS
-goo7 NERR3S

STORAGE ASSIGNMENT  (BLOCKX, TYPE, RELATIVE LOCATION, NAME)

000! 000203 100L 0000 nooe?! uo;v n000 000103 120F ooo! 0p000S 1226 Joo! ocpoole 1276
0000 000125 130F £200 n00142 140F 0001 000044 1s4l6 .. ....00C! - 000070 1536 oool ooDl12 jsse
cogl 000012 2CL ooo! 530171 2196 0001 000022 4oL 0001 000060 SOL ooc! 000064 &0L
0001 £00103 8oL coc! 009133 99L nN003 1 007305 BLK 0003 | 006155 BLOCK 0003 R 026507 CnuNTHS
0003 R 007706 CLO 0003 | 007677 DAS 300} 000116 QuLMIN 0003 1 000053 FETVEC O0U3 | 006011 FLODNAN
0003 1 007700 FORMAY 0003 | 237300 HEAD 0000 | 002063 | 0003 026510 ICHAIN ouod 0265086 1CHN
0000 1| 0G0062 IKD 000C I 230070 1M 000 000145 INJPS 0003 | 0265(0 1P 0003 007703 1D
cool 00ol1ll §sToP 0000 I g32065 J 0000 1 CO0DQO0 JP 0300 1 000067 K 0000 1 0D0VES KNCAT
0003 007704 kPTS ooc3 00011% KRN 0003 026573 kKuNiT 0003 | 000112 LNCAT 0000 | 000064 m
0003 007701 MAP 0003 026505 MAaxCLS 0003 R 000120 MEANS d003 ol%612 N 0003 DI467% nBLK
0003 000113 NMIN 0002 nI3052 NOFEAT 0003 0046010 NOFLD 0003 007705 NOPTS 0003 | 026504 PUNCH
0003 0C0117 SEP 0003 I 37732 sePTRIG 0003 003054 STOEV 0003 000115 STOMAX 0003 | 007615 SYMBLS
0N03 | 026572 VARSI
S8
=t
0ci01 i SUBROUTINE CHATW CHAT0000 o Q
Opilol 2" (0000000000 et st s sttt tetenanttsstoarnsssnsetastsstessnececsrsnsncsceeCHAlDpLD =< E?
; 00101 3e Ce " *CHALICD20 -0
o oolo! 4o Ce THIS SUBROUTINE CHAINS ALL CLUSTERS #n0SE MEANS ARE LESS THaN *CHALIOO30 _c
: 0olol 5o Ce DLMIN UNITS APART, *CHALODY%0 < ey
ooiol 4o Ce IF - DISTANCE BETWEEN CLUSTERS L AND M < OLMIN *CHAIQOSO ‘o
00101 7 Ce DISTANCE SETHEEN CLUSTERS L AND N > DLMIN eCHAlOOAD T
ootol 8 Ce DISTANCE BETANEEN CLJUSTERS M anD o < DLMIN *CHAlIODOD70 ~—
ooiol g ce THEN=CLJUSTERS LeM, AND N ARE CHAINED *CHAIONDBO : PN
00101 10e Ce *CHAIDDYD NW
oolol 11 Ce INPUT  CLO=c.USTER DISTANCES eCHALQIUD
ooigl 12* Ce DLYIy=MINIMUM DISTANCE BETAEEN CLYUSTERS sCHALDIIO
colol 13° Ce LNCAr=nNUMBER OF CLUSTERS eCHALD12D
golol 14 Ce eCHAID) 30
K oolpl 15 Ce outeur ICHAIN=-a]RAY CONTAINING NUMBERS OF CHAINED CLUSTeRS eCHAlDIY0
' goiol 16 Ce PRINTED SUMMARY OF CLUSTERS #HICH WERE CHAINED *CHALDIS0
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oolol
oolol
o010l
Ooiow
golos
00106
goto?
oolc?
0olo?
oolo7?
ocio?
oolo?
ooio?
0oti07
ootjio
00111
00112
o011l
ool
goi1s
0olis
00137
ooi2o0
ooi2il
00124
Col2s
ocolll
00133
00i3%
00135
oo13?
Coiy0
00143
00145
00ivs
opls7
coisl
0ois2
00185
ools?
Q0lel
00182
00léd
COlev
00165
ootl70
goi72
coiz3
Coiry
0012s
oQli2é
002c00
0o202
00205
cpo210
0o21!
co220
00223

17
18
19e
lge
19
19
19
l9e
19¢
19
19
19+
19
15
19
190
19
19
19
19°
20+
21
22
23
24
25+
26
270
280
29
30°
31
32
33
39
i5e
lse
37
age
39
40
410
42¢
43°
440
45
44
47e
48
49
S0
Sle
S2¢°
S3e
s54e
55¢
56
57+

(0000000000 00 it st aresttatetiesto etearssttsssstostssnstore®snccnccscecse(HAIDYSD

Ce

10
20
a0

40

S0
60

70

90

100

INCLUDE COMvInN,LIST

PARAMETER ™ xP0Pag0O MAXFET=30

PARAMETER M,XD14=25020
'Pluln ls "‘IFL =129
As

COMMON/

SPTA[Ge130,KPTS,vOPTS,2LD(MAXKPOP ,MARKPOP)

s NIMAXPO0P) NALKIMAXFLD ,MAXPOP)

s PUNCH  MARCLS g 1CHN , CHATHG , ICHAIN(MAXPOR)

PKUNTT

INTEGER VARSI
INTEGER PUNCH
REAL MEANS

INTEGER SPTRIG,BLOCK +BLK4SYMBLS ,HEADFETVEC,FLONAN,DAS

INTEGER FORMAT

EnD

DIMENSION JP(MAXPOP), [P(MAXPQOP)

EWUIVALENCE (IP,IcHpaIN)

inp=0
0o 10
iPil)=
09 30
JPI] )=
I=0
I=s1e1

I1sl,LnCAT

l s
Isl LuCAT

L AN N

IF (1.GE+LNgAT) GO TO 60

Mala+1

00 50 JsM,L~CAT

IFICLOIT 4 J) ,GT2CHNTHSIGO TO SO

IPCI)SMINOCIP(T)IPLI))

iPlyi=

PN

CONTINUE
GO0 10 %o

00 70
IF (1P

Tel LuCAY
(IVeNESJPLI)) GO TO 20

CONTINUE

KNCAT=LNCATY

K=)

M=y
Do 90
IF (1P

1
Tal™ s LNCAT
(1heNEeN) GO TO 90

KyCATeKnNCATa]

LE T

SYMBLS(I)eSyMBLS(~)

JPlK)=

CONTINUE

IF (K EQ3,9) Su TO 100

IF (IHD.EQen) ARITE (6,1%0)
IF (THDsEJen) ARITE (8,4EAD)

NN
ARITE
WRITE
LEL T

(‘.llo’".(J""!’.l."
(6412001

5-42

s:*c\o«qzn.vortnr.fs,vtccnalfcy».ls,or.ana,.un‘-.¢uu.
STOMAX DLMIN SEP MCANS MAXFET waxPOP, SToEv (MAXKFET MasPO?,
NOFLpsfLnn Ml l&;,».,gocx(~ RrLpas) el SiM XFLpe2) s
3'“8L5‘”l"JP’oDIS FORUAT yqave,

+sYARS 12

CmAlD170
CHalO180

CHALDI90
cHalo200
cHalp2io
CHAlD220
CHAlo230
CHAlO2%0
CHAID250
CHAID260
CHAlOD270
CHALD280
CHAIOD290
CrAlD300

CHAlD3Z20
CHAIOd3D
CHALIODI%D
CHAlDASO
CHALD2AGO
CHALDA?O
CHAlD3B0
CHAlDaYO
CHALO%00
CHALQwIO
CnAlow20
CHAION 3D
CHALO%SO
CHAIQ450
CHALOHGD
CHalou70
CHALDwED
CHALlON90D
CHAIDSOOD
CHALDSI10
CcHAlOS20
CHAlDS 30
CHALOS5%0
CHALOS50
CHAIOS60



op2a2v %8¢ IF (MoLYsLNCAT) GO TO 8O CHALOS7O
00226 S9 IFIRNCATCEQ,LNCATIRETURN CHAIQSE0
gp230 60° WRITE (6413niKNCaAY cnalos9o
00233 &1 RETURN cHalosCo
on234 62 110 FORMAT(/* THE FOLLOWING CLUSTERS SHOULD Bg CHAINED===*,2014%) CHAlOslO
00235 63 120 FORMAT(/® In THE FINAL QUTPUY ™ P ALL OF THE ABOVE CLUSTERS #lLL BCHalOK20
00235 b4 oE REPRESENTED BY THEL SYMBOL FOR CLUSTER'.14//) CHALDA IO
20236 65¢° 130 FORMAT(® THE ABOVE CHAINING REDWCES THE EFFECTIVE NuﬂsER OF cLUSTECHalODs%D
0DZ3es b6 eRS 10 *,15) CHALIGS50
oo2y? 67 140 FORMATULLIAND) CnAj0s6D
pn2so 48 En0 CHalpeZp
END OF COMPILATION: NG DIAGNOSTICS.
CHALIN SYMBOLIC 29 NOV 73 13:40:49 0 D1538532
CHAIN CODE RELOCATARLE 29 NOy 73 13:40:49 1 01%54p422

‘0 01540452
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S FOR,e CLOIST,CLDIST
UNTVAC

SUGROUTINE CLDIST

COMMON BLOCKS:

0o03

0004
0005

STORAGE

oool

- 0003
0002
ogeld
0003l

=t 0003
0003
0p03
0003

0gigo
00io00
coloo
ootoo
ooloo
oolo0
ooioo
ooloo
ogloe
ooloo
goloo
0glico
coloo
0oloo0
-ogloo
ooloo0
coloo
ooiol
oo!G3
colod
0olos

L] " L4
03 DEC 73
1108 FORTRAN V EXEC 1! LEVEL 254 ~(EXECS LEVEL £12010010A)
TulS COMPILATION #AS DONE ON 03 DEC 73 AT 12:22:4s
ENTRY POINT ODO137
STORAGE USED: CODE(Ll) 000153: Dava(0) 000035 BLANK ¢CM¥ON(2) pGOOGO
PASS 026874
EXTERNAL REFERENCES (BLOCK, NAME;
SQRT
NERR3S -
ASSIGNMENT  (BLOCK, TYPE, RELATIVE LOCATION, NAME)
oooolo 1216 000!  poop33 12%6 oco! 000047 13g6 000!  opolo? 1SL 000! 0pQ00és?
000120 AMN 0003 | 007305 BLK 0003 | 006155 BLOCK 0003 026507 CHNTHS 000y R 007706
007677 DAS 0003 000116 DLMIN 0003 000053 FETVEC 0003 | 006011 FLONANM 0003 | 007700
000000 HEAD 0000 1 cOoOOC 0003 026510-1CHAIN - — 0003 -026506 1CHN - —--0000 000006
007703 IRD 0003 coott!l 1svor oooe coooo! o goQe 1 000002 X 0002 007704
0001 1% KRN onol 026573 KuNIT 0003 000112 LNCAT oool 007701 maP Qo032 026505
000120 MEANS 09203 gl49612 W 00013 D1467% NBLK o003 000113 NmIN 000) | OOQOS2
004010 NOFLD ocol 007705 NOPTS 00G) 026504 PuNCH 0003 000LI7? sep 0003 | 007702
003054 SYDEV 0002 g0011S STDhAX 0003 C07615 SYMBLS 0003 | D26572 vARSI?2
1 Ce cLojo000
rij (0000.0.0000000...0000000.00oooooooooooooooo0o0o00.ooooooo.oocoo.ooocooo(to|oc]o
3 C» sCLDIDG20
4o Cce THIS SUBROUTINE CALCULATES THE wEIGHTED DISTANCE BETWEEN eCLDICO3O
5 . Ce CLUSTER MEALS CLO0lgo%o
6 Ce CLDI00S0
7 Ce eCLDIQODSD
ae Ce INPUTY AMHIMEANS] = MEANS OF gACH FEATURE OF EACH CLUSTER eCLDlIOO70
9e Cce STpEV = STANDARD DEVIATIONS FOR EaCH FEATURE/CLVUSTERCLDIDODBO
10 Ce LNCATY = NUMBER OF CLUSTERS eCLDIORYO
1le Ce NOFEAT = NUMBER OF FEATURES (CHANNELS) eCLDIDIOD
12¢ Ce sCLOlONID
13¢ Ce QUTPUT Lo = ARRAY CONTAINING DISTANCE BETWEEM CLUSTERS eCLDIOI20
14¢ Ce CLOI(N,M)eDISTANCE BETWREEN CLUSTERS N AND m oCLDIGI3C
15 Ce cLOolOo14C
16 (oooo.ooooooooooo-oooo.oooooo-oooo.oooooocooo.'ooo.c-otoooOOOOOOOOOOt0»’€LDI3150
17¢ Ce CLLID1eC
18° SUBROUTINE (LCISY cLolor?e
19 INCLUDE COMrON,LLISY CLoid80
19e FARAMETER M XPOP=SD,M2aFET=3p
19 PARAMEYER MaXplMe25000
190 PARAMETER MiXFLD=100

coloe

5-44

sL

cLo
FORMAT
INJPS
KPTS
MAXCLS
NOFEAT
SeTRIG

1212214605



D CR——— =

. L]
( -
19° . COMMONZPASS,HEADI42) sNOFEAT FETVECIMAXFET ) (ISTOPLNCAT NMINIKRN, . . e S SR S -
( oo!nr 19e o STOMAX ,DL®IN,SEP MEANSIMAXFET ,mAXPOP) ,STOEVIMAXFET, n.xpor,.
0g0io? 19 . . Noan.rLcN.Nir;eroi.aLO(x(n.ero.br.oLKlHalan.ZJ. - R — e (¢ i e i
eol0? 19 o SYMBLSIMAXPOP) ,CaS,FORMAT MaP,
( 00107 19e e SPTRIG.IRD,KPTS,50PTS,CLOIMAXPOP ,MAXPOR) v ) .
00107 19 oy NIMAXPGP) NBLK(MAXFLD ,MAXPOP)
oolo7? 190 ® JPUNCH, MAXCLS,1CHN,CHNTHS , ICHAIN{MARPOP) ,VARS]Z . N O
{ ocio? 15 e KUNTT
golio 19 INTEGER VARSIZ - i s eSS seeS et gt
ool 19° INTEGER PUNCH
( 0o0lg2 19 REAL MEANS O |
cotl1d 19 INTEGER SPTRIG,BLOCKBLKSYMELS ,HEAD FETVEC,FLONAN,DAS
( 0oi1Y 19 INTEGER FORNMAT e s e S e
00118 19 END
ool ace DIMENSION ANNIMAXFEY MAXPOP) cLDIOIYO v Cr—
oo117 FAR) EQUIVALENCE (aMN,MEANS) cLDio200 .
( 00120 22 DO 30 ImlsLACAT : : __cLPlD21D e e e .
00123 23 DO 20 J=!,4LKCAT cLolio220
0ol2é 240 CLO(1,J)=0ep cLoio23o
{ oot127 25 DO 10 K=1,NGFEAT CLDI0a%0
00132 26° IF(STDEVIK 11 46GT4CsD «AND STIDEVIK,J)sGTe0.0)G0 TO .5 " - - ) r
00134 27 CLD(1,J)%999+99
( - 00135 28 G0 10 1S - . e
e 00136 29 5 CONTINUE
; st R P 3o - CLOGT 43 CLDtT o )+ (AMNIK,y I wAMN(K ,J) 102/ (STDEVIK,1)*STDEVIK,J)) CLDID250
4 00140 e 10 CONTINUE CLD1D260
: rem e OOBND . e BBV, e . o - CLDELGJINSQARTICLDCI I : S . s R IR e e e S coe———
3 0ol43 33 1S5 CONTINUVE
( 00144 I4e CLOtJ, 1)mCLE T d) €LD10280
00145 ase 20 CONTINUE cLolg290
00147 Jse 3G CONTINUVE cLDl0300
{ oolsi are RETURN cLDIDgio
- -00ls2 - e End £LDblo32o - s 5
{ /
END OF COMPILATION: NO DIAGNOSTICS. :
CLoISY SYMBOLIC 29 NOV 73 3:is0:iSO0 0 0154931236 14 38 (DELETED)
4 CLDIST CODE RELOCATABLE 29 NOV 73 13:%0:50 1 01842162 24 I (DELETED)
C 01%42212 14 12
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@ FOR,e COVARR,COVARK :
UNIVAC 1108 FORTRAN V ExEC 11 LEVEL 252 ~(EXECS LEVEL £120100108)
THIS COMPILATION nAS DONE On 03 DEC 73 AT 12:22:48

SUgROUTINE (OVARR

STORAGE USED!:

CODELl)

COMMON BLOCKS:

0003

PASS

026574

ENTRY POINT 0pO%23

0DC%45% DaTA(C) 0DDD77: BLANK cOMMON(2) GOOQOO

EXTERNAL REFERENCES (BLOCK, NEME)

0004
0005
Coues
o007
colo

STORAGE

cgoo
ooo!
gool
0001
o003
0003
0003
0000
0oo00
0god
0000
6oo3
o0l
0003

oolol
Oolo!
oclol
o0!o1l
oolot
oolod
colou
oolos
colos
oclo?
colo?
oolo?
opio?
ooloy

KTRaAN
ANBDUS
NiD2s
niols
NERRJS

ASSIGN

0co002%
000120
000038
000347
026507
004011
026510
000004
000002
007704
000015
0l4674
026504
00765

1
2°
3
ye
Ce
'L

6°
&
be
'L
6
b
6

MENT ¢

100F
1456
2ot
24l
CHNTHS
FLDNAM
ICHALN
IRC

J

KPTS

-

NELKX
PUNCH
SYMBLS

Ce

Ce
Ce

¢ NOFLODWFLONAM(MAXFLD) vBLOCKIMAKFLD 16! ,BLEK(MARFLD2),

BLOCK, TYPE, RELATLIYE LOCATION, NAME)
0000 oDOD27 L1OF .obop 000030 120F
000! oDl 3Y 1526 000! 000143 1556
oco!  poe22¢ 2006 0001 000260 2156
000! 000072 3oL 0000 000016 90F
0003 n0?7p6 CLD 0003 I 007677 DaAS
0003 | 007700 FORMAY 0003 | 000000 HEAD
0003 026506 ICHN 0000 | 000010 ICLS
0003 1 pO7703 IRD 000Q | 00000D& ISTaAY
0000 | pOOO1Y Uk _. 0000 | oooO!! K
0003 000114 KRN 0003 026573 KUNIT
o053l 007701 maP 0003 026505 MAXCLS
0003 000113 NMIN 0003 | 000052 NOFEAT
0003 c0o!17 SgP 0003 | 007702 SPTRIG

0003 | 026572 VARSI

SUBROUTINE COVARR(COVAR,C,IPLACE)

ooo1
ooot
000!
0003
gool
gooo
cooo
0003
Qooo
oool
0co3l
ooo3l
gool

T e - -

000020
000176
0p0271
007305
oeolte
ooooo!
000012
000111}
000013
ooolt2
000120
006010
003054

SUBROUTINE COVARR CALCULATES AND PRINTS THE COVARIANCE MATKRIX FOR

EACH CLUSTER

INCLUDE COMMON,LIST

PARAMETER MAXPOP=S50,MAXFET=30
PARAMETER MLiXDIM=25000
PARAMETER MAXFLD=100

COMMON/PASS/HEADIH2) JNOFEAT ,FETVECIMAXFET) ,ISTOP ,LNCAT NM[N KRN,
STOMAX ,DLMIN,SEP MEANSIMAXFET ,MAXPOP) STDEVIMAXFET ,MARPOP),

SYMBLS(MAXPOP) ,0aS,FORMAT . MaP,
SPTRIG.IRD ,KPTSyNOPTS,CLDIMAXPQP ,MAXPOP)

5-26

1216
1716
2236
BLX
DLMIN
1

1
1sTop
KINC
LNCAT
MEANS
NOFLD
STDEY

covaoboOo
Covagplo
covaoozo
covagolo
CovapDYo
CovaDOSO

03 DEC 73
ogo!l 0oco20
ooo!l coo2ti
coo! 000313
0003 | 00&lsS
0003 | 000DOSA
0000 | 000003
0C00 000040
0000 | 000005
0000 | 000007
0000 | 000000
0003 | 014612
0003 | 007705
0003 000115

1246
1756
2336
BLOCK
FETVYEC
iccry
INJPS
I%RDS
KK

Loc

N
NOPTS
STOMAX



0oio?
coie?
oolo?
ootlio
ool
00112
ool
ool
golL1s
00l
ool
ool20
opoia2l
ool2é
00126
00126
gol2s
00i3l
ooil2
oclial
o138
00113S
oo137
00141
ool142
ocis3
0014d
0oisd
0Disd
00143
DLRER
001iN7
oQiso
gol1s1
00154
cois?
00le&0
oolsl
00165
00leé
goi170
ool
col7y
ooi?27?
00202
00203
00204
0c210
00212
cp214
00217
cea22
00225
00226
00230
00231
00232
00235

be
6
-b6°
'
Y
'Y
‘O
(34
&°
A
3.
LA
10
e
L2*
13
140
15
16+
17
16
15
20
210
22¢
23
24
25¢
260
27
256"
29*
3o*
dle
32°
33

_34e

35
36
ire
3ar
39
4Ce*
q°
42
LB 14
445
45
4o
47
4E*
49
SCe
Sl
52°
S13e
S54°
55

Ce
Ce
Ce

Ce
e
Ce
Ce

os NUMAXPOP) NBLK(MAXFLD ,MAXPOP)

. o'UN(u.ﬂll(LSoleh cunrus.lcua1~|n41rop).vAISIz

. eKUNITY s

20

30

40

SC

INTEGER VARSIZ
INTEGER PUNCH
REAL MEANS

INTEGER SPTR1G,BLOCKsBLK,SYMBLS HEADLFETVEC ,FLONAM,DAS

INTEGER FORGAT

END

DIMENSION CINOFEAT NOPTS)

DIMENSION CuVARILECAT+VaRSIZ) IPLACEINORTS)
Co 10 I=l,vaRsiz

0O 10 Jml.LnuCaY

COVARIJ,1)=Cel

RE#IND DRUM UNITS

CALL NTRAN(4,10)
CALL NTRANIZ2I1OD)
1CCT=NOPTS

IRC= RO
IF(IRCALE«L)ICCTRKPTS
IF (IRD+£Q.0) GO 71O 30O

TWRDS=ICCT=A OFEAT
CALL NTRAN(& 24 IWRDS+C,ISTAT, 220

CALL NTRANIZ92,1CCT,IPLACE,ISTAT,22)

SINCE THE CoVARIANCE NA'R[! 1S sYMMETRICAL ONLY THE LO@ER

TRIANGULAR FORTION OF THE MATRIX 1S CALCULATED.

DO 40 IslslcCY

KK=D

ICLS=IPLACELT)

DO 4p J=l  NOFEATY

CO 40 K=1.,J

KK=KK+]

COVARIICLS yxX ) =COYARIICLS KK)*CtJy1)0CIKs 1)
CONTINUVE !
IRC=IRC»1

IF (IRC+GTen) GO TO 20
D0 SO I=1,LaCaAY

KKs(Q

DO SO Js=1 NOFEAT

DO 50 K=1,J

KK=Kyel

COVARIT] ykK)=COVARI | 4KKI/NUT)=MEANSEK 1P o MEANS (40 ])

CONTINUVE
aRITE (6,120)
RRITE (6.0ERD)
LO 80 l=l.LaCal
WRITE (6,501
PO 7C LOC=] NOFEAT12
1STOP=LOC*
IF(ISTOPGT ,NOFEAT) ISTOPENCFEAT
1is)
KiNCs]
DO 40 J=LOC  NOFEAT b
Ksjetygel)/2-11%1

5-47

COvVaAD060

_¢0YA0070

COVADDSBO
£O0VADO9D
covaoiCo

LOVADLL

covaolz

. CovADl O

COvADLI %D
CovAD1I50
COvVAD1 &0
COovAD170
COvaD180

-COVADI%O

covap200
covapzio
COvaD220

-cO0vao230

COVAD240
COvVAD250
COvVADZSD
CovAD270
COvVAQ280
COyAG290
COVAD30DD
Covaplio
covap3lzo
COyAD33OQ
COVAD3IYO
COVADISO
COVAD360D
COvAD370D
CovADlBO
COvAQyY0
COvVAQ400
COvADuiO
COvaDs20
CuvAQu i
COVAD4Y40
COVADNSD
COVADNED
COvVADS70
COvVAD&ED
COVAQY9C
CovaD&Co
covagsio
COvVADS20
Coveapsip
COVAOSYOD

ALITVND ¥00d JO

1 45vd TYNIDIMO



. L] . -
00236 S8 JKeKeKINC~-1 i . COYAQSSD . .
00237 57¢ BRITE (6,100) tCOVARLI o ™) oMK, JK) . ! COVADS&D
00245 58 li=pgel -~ —LOVADRS 7O - - -
00246 59 60 TFI(KINCoLT+ STOPIKINCRKINCS) covanbeg
00251 6Ce LRITE (&6, ,110) I COVADS9D
00253 s1° 7C ¢OnTINUE COvaOsOD
00255 62° BO cONT NUE > - - - cOvaDsln
00257 63 RgTURN cOv,0820
002s0 b4 90 FORM,TI/Z% OV Ri,Neg M TRIX gOR (LUSTER",14/) cOV, 0630
00261 65 100 FORMATIZEX,12F542) . COVAD&YD
00262 bb* 110 FORMATIZZ/7) COVADASD
00283 67 120 FORMAT( IR} COVADKSGD
00284 'YL H End : IRt COVAQLT70
END OF COMPILATION: NG DIAGHOSTICS,
COVARHR SYMBOLIC g 29 NOV 73 {3:140:5; 0 0;54;462 1y 48 (DELETED)
COVARR CODE RELOCATABLE 29 NOV 73 ()140:52 1 015494352 24 I (DELETED)
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© FOR o DASTAP,DASTAP

CJd pEC 7 121221504825
UNIvAl 1108 FORTRAN V EXEC 1] LEVEL 254 ~(EXECB LEVEL £120100104)
ThlS COMPILATION WAS DONE ON 03 DEC 73 AT 12:22:50
SUBROUTINE LASTAF EnTRY POINT QDO2%!
STORAGE USED: CuDE(l) 00P263: DATA(C) CODICT; BLAMK COMMONI2) ©QO00O
COMMON BLODCKS:
0003 PASS 026574 LA I ji
EXTERNAL REFERLNCES (BLOCK, MAME) — e e 8 5
0o0y NTRAN
000s PACK L J it
0006 NWDUS
0007 nio2s Bl
oolo NERR3S
STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) _ . ” iSRG R S Ml Ll
—emm -~ D00} - 0000%1 .133¢ 000} -000GS0 -1%06 0004 - 0000561436 .. ... Q00! .. D00O3S 20L . . .. gool .000120 dOb .. . o o ..o
ooo! 000173 3sL 000! 000205 “oOL o000 000013 s0OF ooco 000033 70F 0000 000043 8OF
0003 1 007305 BLK 000 1 06155 BLOCK 0003 026507 CHNTHS coca 007706 CLD 0003 | 007677 DaAS
0003 ooClie DLMIN 0003 1 @OCCS3 FETVEC 0003 1 00601 FLONAM 0003 | CO7700 FORMAL 0003 | 000000 MEAD
0000 t 0COGO? 1 0003 1 024510 ICHAIN 0003 026506 [CHN 0000 | CO00DY IFLD 0000 000067 [nyPS
0000 | 000002 1PTS 0003 I cO7703 IRD 0000 | 00000! IREC 00CO | 000003 jSTAY 0003 00011l gSToP
G000 1 000012 IwDCNY 0000 ! pCOOID U 0000 I 000000 K -...00Cco j.000011 XP. 0003 1.00770% xPTS
0003 00011% KRN o003 246573 KuNIT 0000 | 000CD0S LINES coGl 00012 LNCAY 0000 | COODOODG LETS
0003 007701 MAP c003 c26505 MAXCLS 0003 R 000120 MEANS cocl Gl46i2 N 0003 DI467% NBLK L
0oo03 cO0113 NMIN coeld 000052 NOFEAT 0003 1 006010 nNOFLD LOC3 | 007735 NOPTS 0003 | 02650% PUNCH
0003 000117 SEP 0003 | 007702 SPTRIG 0003 00305Y STDEV coo3 000115 STOMAXR 0003 | 007615 SEMBLS
0003 | C26572 vaRSIZ
00100 re ce il DASTO000 g%
00100 2 Ce THIS SUBROUTINE GEMERATES A TAPE FOR DISPLAY ON THE FMIS DaS. DASTppio et
oclooe e ce EACH FIELD 1S ON A SEPARATE FILE OF THE TaPE. il {1 0ASTOO20 w QO
0oloo qe Cce A RECORD COASISTS OF THE CLUSTER NUMBERS TO WHICH EACH REWUESTED DaSTOD30 E% 52
0oioo S Ce POINT ON A PARTICULAR LINE BELONGSe THE VALUES ARE PACKED IN 0ASTQo%0 —
o0oloo 6 ce SIXTEEN BIT BYTES, DASTOOS0 il
ooloo 7e Ce ..DASTOODS6D " U
0oloo g Ce DASTOOD70 i
20108 - -9 . SUBROUTINE DASTAP(IPLACE,18UF,10BUF). . DASTODSEOD > - o
0oio3 10 INCLUDE COMuONLLIST 0ASTOD%0 il
ColoN 1o PARAMETFR MaXPCP=S5C,MAXFET=2Q s |
ootos 10 PARLMETER MaXplre25000 vl }
colos 10¢ FARAMETER MAXFLL=100

0ol07 10 COMMON/PASS /HEAD(42) NOFEAT (FETVECENAXFET) ,ISTOP ,LNCAT (NML i KRN, il
Qo107 10 - ® STOMAX,DLMIN,SEP MEANS(MAXFET MAXPOP) ,STDEVIMAXFETY JMAXPOP),
oclo? 10¢ ® NOFLD FLONAMIMAXFLOD) +BLOCY (MAXFLD &) yBLK(MAXFLD 2D,

5-49




ST SP——

ar—t—————.

P ——

oolo?
ooior
0oio?
0ol07
Colo?
oolio

oot
ool12
ool
0ois
goi15
oCie
coi?
ooi20
oo121
0012
00123
opla2%
opl2s
00i3o
00131
oo132
00135

00136

00ly?
oDis2
00145
00l4es
ools7
ooiso
0Qis2
0ois)
00155
oois?
00160
oolsl
00lsl
00164
001iss
0gle?
0ol71
ootlrs
Col7e
co127
00203
oo2es
00206
00207
00211
00214
00215
0o2,5
co21s
o027
0opo220

10e ® SYMBLS(MAXPOP) ,DAS ,FORMAT JHAP,

10 ® SPYRIG,IRD XPTYS NOPTS , CLOIMAXPQP MAXPOP)

10* oy NIMAXPOP) NBLKINAXFLD MAXPOP)

i0e o JPUNCH MAXCLS,ICHN CHNTHS, ltntlktﬂnl?ort vARSII

IDe SHKUNTT

10 INTEGeR VaRs |2

10+ |~!Eggﬂ PUN(N

1ce REaAL MEaNS

1o* INJTEGER SPrel1G,BLOCK,BLK, S'PQLS HEAD ,FEYVEC ,FLONAM DAS

ine INTEGER FORMATY

10* END

11 CIMENSION IBUF(1),10BUFI(1) OASTOD1GO

12* CIMENSION IPLACEINOPTS) OASTOLID

13 CALL NTRANIZ1OD) oaSTor120

14+ K=0 OASTO1 20

ig* IREC=IRD CaSYO140

16% IPTS=NOFTS DASTO150

17 10 1FCIRECCLE1)IPTS=KPTS DASTO!160D

18 IF (IRD«EQep) GO YC 20 DASTO17D

lge CALL NTRAN(7,2,IP1S 1PLACE,ISTAT,22) DaSTOo180

20° 20 CONTINUE CASTOI%0

21° DO SO 1FLD=1 NOFLD DASTO200

22 LINES=BLK(IsLDo1) pASTO210

23 LPTS=BLKIIFD,2) DAsTOD220

24° D0 4C I=l.LINES N PASTDZ230

25¢ DO 30 JslsLpTS OasSTD2Z%O

26 KeKel OASTO250

27 KP=lPLACEIX) pASTOZ260

28" IBUFtJ)=1CHAINIKP) oastoz270

29 IF (K.LT.IP1S) GO YO 30 DASTOZ280

ace IREC=REC~] CASTO2%0

31 IF (IREC+EQ.D) 60 TO 30 pASTO300

aze IF(IRECEQs 1 ) IPTSmKPTS DAsSTIC3IO

33 CALL NTRAN(7,2,1PTS, |rLac£.|svav.zz: 0ASTD320

34 K=Q DASTO33O

315 30 CONTYINULE DASTOD3INO

36 CALL PACK(14+0+LPTS,1B8UF4108yF,170CNTY) DASTOASO

37 CALL NTRANIDAS, 1+ INDCNT  10BUF,ISTAT ,22) DASTO3eD

38 IFUISTATGT, D160 TO %0

39 IFCISTATNE,~2)GO TO 35

40 ARITEL6,801DAS,1

41° CALL NTYRANIDAS,22,9,22411)

420 RETURN

43 35 ARITE(S,60)0AS,ISTAT

4y RETuRN OASTO390

45 45 CONTINUE UASTO400

456 CALL NTRAN(DAS,9) OASTONID

47 S0 CONTINUE OaST0R20

48 WRITE (6,70)NOFLD DASTQ43D

49 RETURN DASTOSS0

50 60 FORMATI/Z® AwITE ON UNITY,13,% TERMINATED ABNORMALLY'/" DAS TaAPE NOUASTO4SD

51 o7 CREATED® ,5X,* ISTaTe? 15)

52° 7C FURMATIZIX,16," FILES WRITTEN On DAS OQUTPUT Targ*) OASTOwED

53 80 FORMATI(® END=OF=TAPE ON UNIT" Tus® LAST LINE wRITTEN',15/)

54 EnO OASTo8%0
END OF COMPILATION: NO DIAGNOSTICS.

5-50



S FOR,® ISOCLS,.ISCCLS i !
UNIvAC 1106 FORTRAN ¥V EXEC 11 LEVEL 25A ~(EXECS LEVEL £120100104)
. TulS CcOMPILATION #AS DONE ON 03 DEC 73 AT 12:22:5%56 ;

malN PROGRaM

STOMAGE GSED: CODE(!) DOD207: DATAID) D6D&T2; BLANK ¢OmMMONI2) 0ONO0ODO

COMMON BLOCKS:

0003

PASS

026574

EXTERNAL REFENENCES (BLOCK, NANE)

0004
ooes
000e
ooo?
o010
0ol
ogl2
- 0013
o014
oo1s
Coie
oo1?

STORAGE

oool
0003
0003
cool
0003
0000
ooco
0003
0003
0003

ooice
- 00100
ocloo
00lo0
0oioo
ooioo
0oluc
coloo
goloo
Qoioo
ooloo
coloo
ooloo

TOATE
SETUP
TAPERD
1S0DaY
COVARR
TARITE
PCHSTA
CHAIN
PRINY
DASTAP
NSTOPS
NERR3S

ASSIGNMENT (BLOCKk, TYPE, RELATIVE LOCATION, NaAME)

000053
007308
000016
ogoooo0
02&506
060652
060651
000120
c0s&010
C03054

l.
2°
3e
ye
g
A
7
B
G
10
11e

12

13

oL ooc!l 00120 1516 2001 000165 1676 ooo!t 000152 doL
8LK 0003 | pOslss B8LOCK 0003y R 025507 CHNIHS 0003 R 007706 CLD
OATE D003 R Q30116 JLMIN 0003 | 0OODS3 FETVEC 0003 | 006011 FLONAM
HEAD 0003 R pJoOLZ HED! 0003 R 000023 wED2 0000 | 060653 |

ICHN 0000 | 30C000 IDAT ocon 06n6sl INUPS 0003 t 007703 RO
KolInm 0000 I 060650 KPLCE 0003 | 007734 kPTS 0003 | 00011Y KRN
KVAR 0000 | gép4549 LDIM 0003 1 000112 LNCAT 0003 1 007701 maP
MEANS 0003 | glusi2 N 0003 1| 01467% wNBLK 0003 | 000113 NMIN
NOFLD 0003 1 007705 NOPTS 0003 I D2650% PUNCH 0003 R 000117 SEP
STCEV 0003 R pOO!1S STOMAX 9903 1 007615 SYMBLS 0003 | 026572 vrRS1?Z

Ce 1socoo00
(0000000000ooo000.0.00000.-000000.000.oooooooooo.oo.ocoooooooooooooo..o.|5o(°°|o
Ce 150Co020
Ce THIS PROGRAu PERFORMS A MODIFIED VERSION OF THE CLUSTERING 150co030
Ce ALGORITM (ISODATA) ORIGINALLY DEVELOPED By BALL AND HALL OF 1S0coo4o
() STANFORD RESEARCH INSTITUTE., THE ALGORITHM HpS BEEN MOpDIFIED 150co050
Ce ON THE RECOMMENDATIONS CF ED KAN (LEC)H. isccgnen
Ce i1socop?0
Ce THE PROGRAM EXPECTS MULTISPECTRAL SCANNER paTa 150Co080
Ce IN EITHER TwE LARSYS 22 OR THE yUNIVERSAL 1S0Con50
Ce FORMAT: THE DATA TAPE SHOULD Bg ASSIGNED YO FORTRAN UNIT 3. 1S0C0100
C* _ DRUM UNITS 4 AND 7 ARE USED INTERNALLY BY THE PROGRAM |F THE 150¢o110
Ce AMOUNT OF OaTaA REQUESTED EXCEEDS THE FIXED DIMENSIONS, 1soco120
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03 DEC 73

ooul 000003
0003 1 007627
0003 § 007700
0003 I 026510
0003 | oO0OI1l
0003 | 026573
0003 | 026505
0003 § 000052
0003 | 007702

SL
DAS
FORMAT

12122156

LCHALN

1SToP
Kuntt
HMAXCLS
NOFEATY
sSPTriG

40O

JOVd TYNIOIHO

1 Is!

N

T
OGN

ALI'IVAD

S1

r
.

85



ociec
ooleo
00lou
oolol
ocolold
oolos
00125
Colige
colns
0olos
0ol12s
Ooloe
Coloe
oolioe
goloe
oolo?
00110
ool
00112
00133
ool
ool1s
ooite
ool?
oot1?
goiy?
ool ?
col21
ooi21
ool22
0ol122
00124
0ot124
ool2s
00124
00124
00126
0n126
ool26
00126
og127?
ool127
ooi127
ool12?
ool20
ool30
colao
0oilo
0013l
00132
0o0laz2
00132
0oi132
o013l
0ol 34
00134
00l34
0o13e

14
15¢
1460
17e
(% Ad
17
17
17
17+
17e
170
17
17
17+
i7-
17
17
17+
17
12
17
18
19
20°
21
22°
23
24e
25
25°
270
28¢
29°
30e
3l
32
33
39¢
35
Jee
37
lae
39
40°
4
42
43
44e
45
“se
47
48¢
49
S50¢
Sie
520
53
54

Ce 1socCotdo
(00....000...0.....000..0...00.0....0..O...0'..00000.0...0...0.0........‘50(01Qo
Ce - 1secCoi150
INCLUDE COMMON,LIST 1S0C0160
PARAMETER MAXPOPaSO MAJFET=30
PARAMETER #MaxDim=25000
PARAMETER MaXFLD=100
COMMON/PASS /HEADI42) JNOFEAT ,FETVECIMAXFET ) [ ISTOP ,LNCAT  NM[N, KRN,
o STOMAX DLMIN,SEP MTANS(MAXFET ,MAXPOP) (STOEVIMAXFET ;¥ axpPOP),
o NOFLD FLONAMIMAXFLD) +BLOCKEMAXFLD 4 8) BLEKIMAXFLDS2),
o SYMBLSIMAXPOP) ,0aS ,FORMAT yMaP,
e SPYRIG,IRD <PT§ ,NOPTS,CLDIMAXPQP ,MAXPOP)
Oy NIMAXFOP) NBLKIMAXFLD ,MAXPOP)
® JPUNCH MAXCLS,IChN CHNTHS , ICHAIN(MAXPOP) vARSIZ
e KuUNIT
INTEGER VARSIZ
INTEGER PUNCH
REAL MEANS
INTEGER SPTZI1G,3L0CK BLK,SYMBLS HEAD ,FETVEC,FLONAN,DAS
INTEGER FORwATY
EnO
DIMENSION HEDI(10)HED2110)4DATEL2) 1socotr70
DIMENSION IDATI(MAXDIA) = _p & .. 1S0Cn180
DATA HEAD 790 1M ,T25,40M 1soco190
i ~+T100+20¢ SJIH aT25060H 1socozcC.
2 /1M0.T10,60K1IS0C0210
3 . - - —— . e e #4Y0 . 1S0CD220
EQUIVALENCE (HEDI(1)+HEADLI) ), (DATE(L)sHEAD(I1S) ), 1s0co230
. (HED2( L) eHEADLZD)Y ) I1soco2%o
DATa HEDI /° MANNED SPACECRAFT CENTER 1s0Co0250
" v/ 1soCo260
DATa HEC2 /¢ HOUSTON, TEXAS 1soco270
. ‘s ¢ . - 1socozs0
Ce 150C02%0
Ce SET YHE DATE FROM TDATE 1socCoaco
Ce 1socoslo
CALL TODATEI(DATE) 1socosy20
Cce 1Ss0Co330
Cce CALL SETUP TO READ CARD INPUT AND INITIALIZE DEFAULT VALVULS 1S0cpaso
Ce 1socCoaso
e CALL SETULP
Ce 1soc<p370
Ce CALL TAPERD To READ DATA FROM TAPE AND STQRE Om DRUM 1S0C0)80
Ce 1soco3vo
CALL TAPERD(lDAT) 1soco400
ce 1socosio
Ce CALL ISODAT Yo PERFORM CLUSTERING 150C0s20
Ce 1S0Co430
KPLCE = NOPYSeNOFEAT + | 1s0Cos%0
CALL TSODAY(IDATIL) ,IDATIKPLCE)) 1S0¢0450
Ce 1S0Co4s0
ce CALCULATE CCVARIANCE MATPIX FOR EACM CLUSTER 1S0co470
Ce 150C0u80
KEVAR=KPLCE+,OPTS 150C0490
CALL COVARR(IDATIKVAR) ,IDAYL!),I1DAT(KPLCE)) 1S0cos00
C
C CREATE ERIPS INPUT TAPE . it
C
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golas 55 IF(KUNIT «LEe O) GO YO 10
00137 56 CALL TWRITE(IDAT(KVAR})
0Qly? 57 Ce : 1socos!o
00l3y? S8 Ce PUNCH STATISTICS IF REQUESTED 150C0s520
001237 590 c* 1s0cos3e
00l4o0 s0° - 10 IF(PUNCHSGT.ONCaALL PCHSTALIDATEL) 4 1DATIKY, R)) 150¢os%o0
00140 61 c* 159¢0550
oolsc 62° c* cHalN cLUSTERS WHOSE pIST,NceS ,RE LESS THah DLMIN 1socoseo
001s0 63° Ce 1S0€C0570
ools2 64" IFLICHNLGT g CALL  CHAIN
Col42 65¢ Ce . 150C0s90
00142 66° Ce PRINT FINAL RESULTS 1€0C0s00
00is2 YA Ce 'sSocoslo
00144 68" CALL PRINT(1,IDATI(KPLCE)) 1sccCos20
00144 69 c* 150¢0s630
00lu4 70 ce CREATE DAS OVUTPUT TAPE [F DESIRED 1S0C08%0
- 00188 . . 71 £ i i . 150CD650
00145 72¢ 1F (DAS.LE«p) GO YO 30 150C0860
0oly? 73 KpIMaNOPTSe) 1s0¢c0s70
oplso 740 p0 20 I=1.NOFLD 150C0s60
oplsl 75° 20 LpiMeMAXDILpIM,BLKLT22)) g 150¢0s%0
00155 76 LOIM=LDIM +xkDIM + | 1soco700
ooiseé 77 4 IFLIRDEQeQ)ICALL TRNSFR A Isocorio
00140 78 CALL DASTAP(IDAT(1),IDATIXDIM) ,1DATILDIN)) 1socny20
0ols0 79¢ Ce . L 4 1socp730
oolel ap* 30 CONTINUE 1s0Cpo740
00182 81 G0 10 S it 1l
onls2 82 Ce 150C0760
0ois2 8l* (4 TRANSFER THE DATa IN CORE FROM DATIKPLCE) TO IDAT(1) 1socor70
0ole2 g4 ce 1secoréon
00183 85 SUBROUTINE TRNSFR 1s0c07%0
00lss 8e* DO 20 I=1.:KpTS 1soCos0o0
opiz7l 87°e 20 I1DAY(I)=IDATI(KPLCE~*I~1) ! 1socoalo
00173 CER RETURN 1s0C0220
Uil 00174 89« END I Al is0coaao
END OF COMPILATION: NO DIAGNOSTICS,
1s0CLS SyMpOLIC 29 NOV 73 13:;40:158 0 01856624 14 89 (DELETED)
isocLs CODE RELOCATABLE 29 NOV 73 33;40:58 1 01561162 36 I (DELETED)
! 0 0156226 14 22

i
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@ FOR,e ISOGAT,1S00AY . 1t 03 DEC 7) 12:22357+a%a
UNIvaAC 1108 FORTRAN V EXEC |1 LEVEL 25a ~=(EXEC8 LEVEL €120100104)
THIS cOMPILATION RAS DONE ON D3 DEC 73 AT 12:22:%7 A el e iyl Tk
SUBROUTINE ISODAT ENTRY POINT 00124D
STORAGE USED: CODE(!) OD1371i DAYA(D) OC4460: BLANK (OMMON(2Z) 000000
COMMON BLOCKS: Dl
0003 PASS 026574 U
EXTERNAL REFERENCES (BLOCKX, NAME;
0004 RESET
~. 0005 NTRAN & SR iy i
0006 cLocCx
0007 CLDIST . X el 17 i
0oto0 PRINT
0011 NRDUS A et L s i B S
0012 Ni1D2s
- 0013 SQRTY il ECLBIIEL L - bl LT sl AR )
o001y NERR3S
.STORAGE ASSIGNMEANT _(BLOCK, TYFE, RELATIVE LOCATION, NAME)
-~ oool £00035 1oL poc! 000305 11gL 0000 006237 120F ooo! ogogl? 1276 ogol Dpoo2) 1336
ooe! 000376 15CL gcootl 000406 170L 0001 poOD13% 1716 0001 00043} I90L Qoo0! 000071 20L
- 0001} 000167 2006 0001} 000446 200L 0001} goo17Y 2046 G000 - 006243 210F ---0001 000452 2200
0001 000252 2246 oou!l 000457 230L 0001 000333 2506 00012 00052! 2s0L 0001 000346 254G
0001 000600 280L 0000 Q06239 3JpF - 000% 000417 3006 0003 0006(7 3oL o001 000623 3201 lka
0001 000471 3346 0000 006263 340F 0001 000510 3d4ig 0001 000647 3S0L 0001 000652 380L
0001 000701 380L 0000 ©O063p! 390F 0001 000127 4oL 0001 C00733 4o0u 0001 000737 404
0001 000670 4166 ' G001 000755 430L 0001 001034 440L goct 000747 4506 o001t 001016 %67
0004 - DOIILL 4700 - 0000 06316 49QF 0001 001127 SpoL- - oot 001057 5066 .. ....0001 001172 s20L 2l
0001 001115 526¢ 000! 01174 S3oL oool 001142 5376 0000 006333 S540F 0001 001147 Suég
0001 001210 550L 0000 Q06351 S&0F 0001} 001310 6076 .. goo1 ool311 6126 0001 000211 70L
0001 000216 8OL 0000 R Q03iQgo AMN 0000 R CODOOD AP 0003 | 007305 BLK 0003 | 006155 BLOCK
e -~ —0003 R 026507 CHNTHS 0003 R QO77pé CLD - 0003.1 007677 DAS . 0000 R 006219 DIST 0003 R 000116 DLMIN_ .
0000 R 008225 OMiIwm 0000 R p03016 DN 0003 ; 000053 FETVEC 0003 | 006011 FLDNAM 0003 | 007700 FORMAT
0003 | 000000 HEAD 0000 1 p0s202 1| ..0200 1 006206 jcCT 0003 | 026510 ICHAIN . 0003 | 026506 ICHN 1 ) e il
0000 | 006229% INC 0003 | Q00112 INCAT 0000 006402 [NJPS 0000 006406 [NJPS 0000 | 006120 1B
e e OO0 | 008207 IRC 0003 I 007793 IRD 0000 1 002734 jsGMa. .. Q000 | 006220 ISPLT . 0000 1 006211 ISTaAT
0003 | 00011l iSToP 0000 1 QD&209 ITER 0000 1| 006210 IwWRDS 0000 } 006203 y 0000 | 006215 x
rhala e 0003 § 000052 xDIM 0000 | 006212 xx n000 | 006205 kKT .~ -D003 3 007704 KPTS . _ .. 0003 | 000119 xRN
0003 I 026573 KuNIT 0000 | 006223 xx 0000 1 006227 0003 | 000112 LNCAY 0000 | 006226 w
e -~ 0003 § 007701 MAP __ . 0003 | 026535 MAXCLS 0003 R 000120 MEANS . - 0003 | Q14612 N ___ .. 0003 1 DI1467% pnaLk
0000 1 006222 NCAY 0003 I 000113 NMIN 0003 | 0D00S2 NOFEAT 0003 | 006GI0 NCFLD 0003 | 007705 wOPTS
0003 | 026504 PUNCH 00N0 R n0&216 RND 0000 R 006213 SDIST 0003 R 00017 SEP 0000 R D0603% Sgma
0003 000115 SGMIN gon3 1 607702 seTRIG D003 R 003054 STDEV 0003 R 0GQIIS STDMAX 0003 1 0J7&15 svYmaLS
0000 R 006221 TEST 0000 R nD&217 T IME 0000 | 006116 TRIGH. 0000 | ouelf? TRiG2 0003 | 026572 vaRSIZ



golol
ogl03
0olon
gotos

[
83185
oolo?
oolo?
enio?
coio?
ccio?
coig?
colo?
coli10
ool
0012
00113
ool s
00115
goltie
ool1?
ool20
col21
ool21
0ol22
o012
ool 24
oni2%
col2e
0ci3t
coi32
001i3s
0ol3e
0ciyl
00142
00142
00142
0ol42
00143
Coley
PLEETY
Col4?
oolso
oolsi
oels2
00153
0olss
ools?
oole0
0nle!
00le2
oCls6
001s?
golz?0
00173
ool74
ooi7eé

20
21
220
230
240
25¢
28
27+
28
29
3ne
e
32
33
Jue
35°
36
37e
38
39
40

Ce
Ce
Ce

SUBROUTINE (SODATIC,IPLACE?
INCLUDE COMMON,LIST

PARAMETER M, KPQOP=53 MAXFET=]3p
PARAMETER maKnpu=25000
PARAMEYER Ma,FLO® 4

COMMON PASS HEAD (42) NOFEAT FETVEC(MAXFET) ISTOP LNCAT WNKi: RN,
‘-OLNl~.Sc°."e.NS|n.lfgf.u.xro'i.s'ogvtn.xrcv.n.:ror).

STpMa
NOFLDsFLONAMIMAXF L) ogLOcktuakpLpeb) saLxtmaksLpe2)s
SYMBLSIMAXPOP) JDAS ,FORMAT ;AP

SPTRIG,IRD KPTS,NOPTSCLDIMAXPAP ,HAXPOP)

o NIMAXPOP) NALKIMAXFLD MAXPOP)
ePUNCH MAXCLS o ICHN CHNTHS, ICHAINIMAXPOP) VARSIZ

KUNTT

INTEGER VARSIZ

INTEGER PUNCM

REAL MEANS

INTEGER SPTRIG,BLOCKIBLK SYMBLS ,HEADJFETVECFLONAN,DAS
INTEGER FORMATY

EnD

EUIVALENCE (SGMINGSTOMAX)

DIMENSION AyP(MAXFETMAXPOP)

DIMENSION 15GMA(MAXPOP) ,ONIMAXPOP)

DIMEN3ION CINOFEAT NOP1g) , IPLACEINOPTG) AMN(MAXFET MAXPOP),

-8 SGMA(MaXPOR) .

20

ac
40

EJUIVALENCE (KDIYM NOFEAT) ,(LNCAT,INCAT)
INTEGER TRIGI,TRIG2
DIMENSION IpIMaAXPOP)
TRI152=0

DO S [=],MAxCLS
N(l)=D

DO § J=| 4NOFEAT
AMNIJ,10%0en
AVP(J,1)=0.0

ASSIGN 230 1O ITER
KKkT=] :

ASSIGN DATA To CLUSTERS

CONTINUE

IF (LNCAToLE«1«ANDekKT4GTel) GO TO 530
CALL RESET

CALL NTRAN(44100

CALL NTRANTZ,1O)

IcT=NOPTS

IRCsIRD

{FUIRCLE«1 ) ICCT=KPTS

IF (IRD«EQen! GO 70 40
INRDSaNOFEAT®ICCY

CALL NTRANIS,2,IWRDSssCoISTAT 22

IF (ISTAT.Gee0) GO TO 40

ARITE (&6,3D)15TAY

FURMAT(® ERROR READING pRUMea=lgToAT=? 14!}
CONTINUE

Do 100 T=l,1CCY

KKs=)

IF (LNCAT«LTe2) GO TO 80O

SDIsT=10.0E+20
5-55

1sOuco0o
1s00001Q

1sopos2o0
15000030
1soupo4o
15000050
15000060
15000070
1s0pgopen
1sopon®0
15000100

IsOvolio
1sov0120
1s000130
1S000140
1s000150
15000160
15000170
iIsovoi180
1so0001%0
1sovp200
Isopoz2io0
1s0p0z20
1So0p0230
Isovo240
1s0p0250
1s0002s0
1Soo0270
15690236
1Sogy02%0
1500300
isovoiilo
IsOpo32o
1s0p0330
1s0LOo3NO

VD 400d 4o
Vd TYNIDIHO

s

(v |

]
L4




oci72
0c202
co2c3
00206
go2:0
00213
0024
00215
o027
co220
0p221
g0222
00223
00226
co227
go230
00232
00234
00236
002137
00240
002%2
00243
00246
00247
0p2s2
00253
00256
cop2s?
002s7
0n2s7
00257
00282
00262
00262
00262

‘00283

00268
00267
00270
0o273
00274
00275
00275
0027%
00271S
00277
coldo2
00305
0clo?
0ad0
0031t
0031y
cgol321
00322
00323
00323
00324

“?*
42
43e
Y4
45
LTS
4y
4“6
49
§$0e
51
S2e
53
S4e
$5°
56
$7e
S58e
59
60°
61
62*
613
64°
&5
646°
670
68°
69
70°
71°
72°
73
R A4
75
16
77
78¢
79
80*
8ie
82e
81
aye
85¢
B6°
ere
ese
89e
90
ot
§2°
930
Fue
95¢
96
97
S8

0O 70 J=1,LACAT 15000350
CISTeDeC 1S000360
DO S0 Kkw] NOFEAT b 1soop37o
SO pIST=pIST  AgSIMEANSIK,Ji=ctKyp)) 15040380
IF (DIsT*SDST) 60,70.7C 1s0003%0
oC XK=y 15000400
SOISTaDISTY 1scdosin
70 CONTINUE 1S0p0oN20
30 COWNTINUE 15090430
Ak )mNIxx) ] 1S0p04%0
IPLACE(T ) =Kg 1S0p0450
AND=(FLOATI (KK ) =14 ) /FLOATINIKK]) 1500040
GO 90 k=1 NGFEATY - e - - 1S000470
AMN(K KK) = RNDeAMN(K,KK) CIK,II/FLOAT(NIXK])) 1S000480
AVPIK kK] = RACeAVP(K KK) + CIKy1) e*2/FLOATINIKK)) 1S0004%0
90 CONTINUVE 1soposoe
100 CONTINUE HEGRGLERET 1soonsio
IF (IRDeE%ep) GO YO 110D 1soops20
CALL NTRANI 74 1+1CCT IPLACE1ISTAT,22) IR LA .1so0psao
110 IRC=IRC~) 15000840
1f (IRCGTep) GO TO 20 HEHEL 15000550
CALL CcLOCK(TINME) 15000560
WRITE (6,120)TIME - e s et e e DO DO T O
120 FORMAT(Y TImE (=*,F743) 15000580
0O 130 K=i,LNCAT ~ — wimmeei e e oo e e 1S0Dp5%0 -
OhiKIeniK) 15000400
~ - DO 130 U=l +50FEAT - - — - OSSR ye—— § | T T8 T
STREVIJ WX I1aSORTIAVPIJ K 1=AMNI 4K Jee2) 15000620
130 MEANSIJ K ) maMNT K] I1s0D0si0
Ce 1SC00s40
(4 CALCULATE D;STANCES BETREEN CLUSYER CENTERS 1S000s5C
C» 150006860
CALL CLDIST -~ lscops?0
Ce 1soDostC
Ce IF 1STOP EQUALS ZERD RETURN AFTER INITIAL CLASSIFICATION 15000490
Ce . iscpo700
IF (MODIXKKT MAF)) 150,140,150 Isopg7io
1490 CALL PRINT(xKT,1PLACE) 1S00g720
-.60 10 1790 1sooo73p0.
1S0 IF (MOD(KKT _KRN)) 17041480,170 I1sopo7%0
160 CONTINUE 1s0po750
CALL PRIMT(KKT,IPLACE) 1sotg7sc
170 IF(ISTOPEQ.DIRETURK 1Ss030770
C 1sopo78o
C REMOVE CLUSTERS WITH TO0 FEW ELEMENTS 1so0p07%0
C 15000800
DO 180 ksl NCAT 1soopsic
IF (N(K)=NMIN) 19C, 180,180 1sopos2¢
180 CONTINUE o Isoposip
CALL CcLDISTY 15000840
G0 Y0 220 . lsoopss0...
190 IF (MOD(KKT _KRN)) 2006,4200 1S0D0asén
ARITE (6:21n)K i) NMIN 1s000sicC
200 CALL DELETE(K) 1s0vos8s0
GO YO 170 4 s Bt .. iIsopoeYo
210 FORMATI®*O CLUSTER *,12,* REMOVED FOR HAVING ONLY '8, I1sopo900
2 * ELEMENTS. MIM. HO. FLEMENTS 1S *,160 RN MGEEE T
220 C(UNTINUE I1sopos2e
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col329
0p32s
00327
ocl32?
00330
€933
00330
golac
0o033c
o033t
ooz
09332
003yl
0033}
00333
gol3ze
opldy?
op3so
oCciNl
0034e
00347
0e3s0
003s2
00354
003ss
0pls?
00361
C03ds!
003s1l
00361
003sd
00364
00365
ogclro
00373
00376
[[LER A
00377
00377
00377
00400
co4otl
0o*02
oc4o02
00905
on410
go410
00411
00412
co%13
oo 4
00415
oop420
op422
oc424
00425
Qo426
oc427

°9e
100°
101*
102¢
103
104°
105
106e
107°
1C3
109
110
111
112
113
L1y
115
116°
11ye
118
119
120*
12i*
122+
1230
124
125°*
1260
i27e
128
129*
130
131
132e
133
1340
135
136%
137
138*
139¢
140
191

1420 -
193 _

149+
145°
146°
147
148
149
150°
151°¢
152
153
154
155¢
156¢

~ne

C»
Ce
e

[alakal

230

240
250
260

270
280
290

3g0
310

320

33c

1F (KKT4EQe1STCP) GO TO 230
GO TO ITER(230,410)

SPLIT 1TeRaTION

Thigl=D

ASSigN 410 TO TR .
ISPLY=D

DO 260 K=l ,INCAY

FIND MAXIMUM STANDARD DEVIATION PER CLUSTEW

SGMAIK)=STDEVI ,X)

I1SguAtX )]

00 250 J=2,x0 ¥

IF (STDEVIJ K)=SGMAIK)) 250,240,240
ISumMAtK)e)

SGMA(K)I=STDEVIJX)

CONT INUVE

IFISGMAIK) oGESTOMAX) ISPLY=ISPLY*]
CONT INUE
TEST=FLOAT(ISPLY)/FLOATILNCAT)

lFl!(SI.LY-.IQIolNc.YHlGIo[O-D.ANooKKYoNE-ISYOPDBO Y0 410

1F (TRIG2+EGe0) ASSIGN 230 710 I4ER
1S SPLITTING REQUIRED

K=}

NCAT=[NCAT

1f (K=NCAT) 290,290,500

IF (STOMAX-SGMALK)) 300,300,310

IF (NI(K)=(NMINONMINe2)) 310,310,320
L L

G0 TC 280

SPLIT CLUSTER K

TRIGI=1

Kx=]1SGMALK)

INCAT=INCATSI

IF (INCATSLE+MAXCLS) GO TO 350
WRITE (64340)KKTY

15000930
1so0o9e%0
1S0p0950
1SCu0960
1S000%70
150p09%¢&0
15000990
1s0picoo
150picio
[Soutco
Is00iInd0
1Ssovio%o
1sovi0s0
15001060
Isovio?o
1s0vips0
1SOpl0%0
1s0D1100
Isoo1ttio
1SCD1120
1s0pi130
I1sCpi140
[soo1150
1S0pl1160
1s001170

1s0D119C
1S0D1200
1sop1210
1soR1220
1sov1230
15001240
1soD1250
15001260
1s0p1270
15001280
15001290
15001300
15001310
15001320
1soD1330
1S0D13%0
1SC01350
1S0D1360
1sovia’o

340 FORMATI(/® MaXiMUM CLUSTERS ON ITERATION®y4/* SPLITTING REQUIRED 8150p1380

3so0

382
aro

380

eUT NOT PERFORMED'/}

LNCAT=MaxCLS
G0 T0 500
INC=INCAT
GO TO 360
D0 370 I=1,«D1¥
AMNIL o INCI=2MN(],K)
IfF (SPTRIG.6T.0) GO TO 380
SEP=SGMALK)
AMNIKR yK ) =AMNIKX 4K)+SEP
AMNIKX s INCImAMNIKXy INC)=SEP
SGMAIK)=D«0
5-57

1Sop139o
1S0p140CO
I1S001%10
1soviy2n
1So0D1430
15001440
1501450
Is0olssn
isoviv70
1S001480
1S0pi14%0
1s0LiIs00

[ YYr
|

J00d JO

O

v

-y

vd TVNIOINO



-~ 00430
00433
. Qo440
ooYs0
004u1
00442
00443
004s}
[ D )
00443}
0044l
oCc4s3
0CYus
0p44S
LAY Y
00447
DpYs2
00453
00455
og4se
004s?
00481
004%s3
oc4s4
0C445
ocYes

.00%721) .

00473
0047s
0p476
Qo477
00501
00503
00So3
00503
00503
0oSo%
00505
0o0si0
00512
0Qs513
ooS14
0057
00524
00525
00530
005132
00534
00534
00534
00534
00534
0rsis
0DS3¢
00541
00542
00543
00544

RN aN Rl

non

Ce
Ce
Ce

IF (MODIXKXT <’N)) S90s+400
WRITE 16,3900k xX INC

390 FORMAT(D CLUSTER *,12,% [S_SPLIT IN THE *,12,°TH PARANETER [NTO C

2LUSTER *+12)
400 CONTINUE
Kege]
Gd 10 280 d

EviN ITERATION
ARE CLUSTERS YO gE COMBINED

410 CONTINUE
TRIG2=]
ASSIGN 230 TO ITER
00 420 1=l ,INCAT
- . 1Pt1)=] o Sl
420 CONTINUE
1=0 X s
430 =1+
IfF (1.GE«INCAT) GO TO 47C
IF (IPLIDeNEs ) GO TO %30
DMIN®DLMIN t A
M=le1
bl KXen . ~
0O 450 J=M,INCAT
IF (IP(J)eNEeJ) GO TO 440
IF (CLDUIaJIeGT«OMIN) GO TO 940
DMIN=CLDtL, )
KL=y
940 CONTINUVE
IF (KK«EQeD) GO TO 430
IPikx)=]

COMBINE CLUSTERS [ AND kX

450 CONTINUVE 3
DO 460 K=l ,xDI¥™
480 Anu(t.l)-(ou(lltAnN(K.l)oouttxrolun(&.xx))Ilont||09N(¢n:)
ON(I)eDNIT)oDNIKK)
NOL)=NET ) eN(KK)
IF (MODIKKT ,KRN)) 430,,%30
ARITE (644900 1.KK,1
GO0 10 430
470 DO 480 1=1,INCAT
IFCIPCI)«NE 1D CALL DELETEC(D)
480 CONTINUE
490 FOKMAT(Y CLUSTERS #,12,% AND *,124* HAVE BEEN COMBINED INTO CLUST
26R ', 12) |

REINITIALIZE i 3

SO0 CONTINUE
0O S10 J=l,4AxCLS
N(J)=Q
DHNiJIi=0.0
SGHALJI=C0 2 - it
1sGMA(J)=0
5-58

is0D1510
1sop1s20
1Scp1530
150015%p
1S001550
15001560
15001570
1s001580
isooi1s?0
15001600
15001410
15001620
15001430
1S0D1s%0
15001450
IsOulsén
1s001s70
150D1s80

AS0bis%0

1S0p1700
1Sop1i71in
isooiz20
1S001730
15001740
15001750
1S0p17690
1sopi770
IS0D1780
isoo17%0
15001803
I1sCpislo
Isobdis2o
IsoD1s830
I1scoi18%0
i1s001850
1soo1840
isoo1870
1soD1ss0
150p1890
isovis00
1S001910
15001920
1s0pi9io
IS0p19%0
1S00195¢C
1S0015%0
1sovie?a
IS0D19s0
1Ss0pi199%0
1572000
isop2o0l0
1sub2zn20
isov2030
1Ss00z04%0
1S002nS50
isop2pen

1scp2n70 .

Isov2080



CD545 215° DO 510 X=).xD1™ 1seb2o0%0
00550 216° AVP(KyJ)=0ep 1s0o2100
00Ss1) 217 SYTQEVIK,,J) =G0 1So0p2110
00552 218° MEANSIK gl =aMNIx, ) 15002120
00553 219° AMNIX UV =Dap 15002130 S o
00554 220, S10 CONTINUE 1sCco21%0
00557 221° IF (KKT.EQ+.1STGP) GO 10 520 15002150
00541 222+ KKToggT+! 1S0p216C
00542 223 GO0 To 19 1sov217¢0
00562 224¢ [4 i 150p2180
00562 225" 4 Exiy | 1s0p21%0
00582 226* C 15002200
- 00561 2270 $20 1SToP=p ) 1seb2210 IS
00Ss4 22080 GO0 10 10 150p2220
00545 229 530 If (XKT«NEe2) GG TO 550 . 15002230
00567 230* RRITE (6,54%7) isob22%0
00571 231e i 540 FORMAT(* Twg ORIGINAL CLUSTER ®aS NOT SPLIT o EXAMINE THE NPUT VAIS002250 I o
00571 232+ eLUE FOR STOwAX*/) 1S0D2260
00572 233 — RETURN 1sop2270 - -—
00573 234° S50 ARITE (64560)KKT 1S002260
00576 235° S60 FORMATI//" AFTER *,1%," ITERATIONS ALL DATA HaAS BEEN aSSIGNED TO 01S0p22%0
00576 236* eNE CLUSTER'/) 1s0p2300
00577 237° RETURN - - 1s0p23i10 - -
00577 238* Ce , 1s002320
00577 239 Ce INTERNAL SUBROUTINE TO DELETE A CLUSTER 15002330
ogs?? 240° Ce 15002340
006800 241 SUBROUTINE DELETEILN . - - 1s002350 - - oo e em o e
006013 242 INCAT=INCAT=1 I1sop2360
00604 2493 TFULKGEDQ LINCATS ) IRETURN 15002370
cpoéos 2440 ! D0 560 J=ixk InCaY 150vz3s0
coéy 1l 245* DO 550 L=1,rC® Y 1s0023%0
00614 246% AMNIL i mAML L u* 1) 1S0p2400
0061% 2497 __ MEANSIL D) =rEANSTL U*1) b R . AU BN
co616 248» S50 STOEVIL ,JI=sTDEVIL,J*1) 1sop2sil0
0D620 249 NiJisNTU+1) c—— - - ‘- - 1Sso02420
00621 250° $60 DNLJY=CNTI* ) . 1S0p2430
00623 251" RETURN 1S0p2440
00624 252¢ END 15002450
END OF COMPILATIOM; NG DJIAGNOSTICS,
1S00AT SYMBOLIC 29 NOV 73 3:ivj:0) 0 015672 v 252 (DELETED)
ISODAT CODE RELOCATABLE 29 NOVY 73 13:;%1:01 I 0157p622 e 1 (DELETED)
0 01570666 14 89
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@ FOR,e FINDIZ,FINDY2
UNIVAC 1108 FORTRAN ¥V EXEC 11 LEVEL 25A ~(EXECe LEVEL E120100104)
THIS COMPILATION #AS DONE ON 03 DEC 73 aT 12122352

FUNCTION FIND
NET R ENTRY POINT ODO3II
HUMBER ENTRY POINT 030333

EnNTRy POINT ppop265

STORAGE USED:! CODE(!) 0C03S7i DaTAIO) CODO%Ii BLANK cOMMONI2) 00D00O

EXTERNAL REFERENCES (BLOCK, NAME,

0003

NERR3S

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME)

goo!
ooo!
0001
0000 1
0000 1

ootoo
Cglo01
oolol
00103
oclol
oolopl
00l0d
ootlod
0ciod
oolel
00103
oolol
colold
001l0)d
oolol
00lod
golold
oclold
00103
o0l03
00103
oolopd
Qoiol
oclol
poln3
00103
oolo3
o00l0d
oolol

000023
000047
000224
cocoon?
000012

1e
2°
3e
qe
5e

7

e

9
10°
e
12¢
13
180
15+
16
17
18¢
19
20°
21
2z
23°
24
250
26*
27
28¢
29

1156 pool  co00027 1206 o000l 000073 1406 00G!  00013% 1606
2pL ooe!  opotp? Yot cool  oppilt Sob 000! 000205 épL
0L 000C 1 Q00003 BLAMK 0000 | 00DDOY COMMA 0000 | 00000! CROS12
! 0000 Q00C1!S INJPS 0000 ! oooo!! J 00G0 1 000005 K
NUM 0000 1 nOCO13 NwORD 0000 1 000002 VECSIZ 0000 1 000010 v¥K
C J/SYNTAX fFino00O0O
FUNCTION FINDICARD,COL,VECTOR) FINDODlO
fFINOQD20
IMPLICIT INTEGER (A=M,0+2) FiInDOOD30
T R e e e e R L T L DL P L L L e T LT T T T L3 T Fa L 4]
c1 1FINOOOSO
"-........o--..----.---.-..--...---.-...--...-..-..---..o...-..-.-.-o-IFlNooo.o
<1 IFINVODO70
ct CALLes J = FINDICARD,COL,VECTOR) IFInDOCBO
ct 1F INCDOYO
ct ARGS e CaRD = 8CD BUFFER 1IFINDD1OD
cl CelL = PTR YO POSTION IN *CaARp? IFINDDLID
cl VECTOR = VEC CONTAINING N SYMBOLS 1FINDDI 20
Cl Y0 BE LOCATED IN CaRD IFINDOY 30
ci (N IS GIVEN N VECTOR()) IFINDODLI SO
ct EG, 12,°8° %=y ) IFINQODISO
cl NUMVEC = FULL WORD INTEGER VEcTOR IFINDDI&D
c! IFINDODY 70
ci REWUIRES. NCR 1FINDDIBO
1l IFINDDI%0
cl PURPOSE«e USED TO LOCATE SPECIAL SYMBOLS IN *CaARD® 1FINDC20D
ct IFiNpD210
ct RETURNS+s CCL = »TS AT SYMABOL ( IF LOCATED) 1FIN002220
cl J = PTS 4T SyMgOL LOCATED IN *vgcTOR® 1FINpO230D
c1 IFINDp2Y%O
L O Ll T L T e el LA LTI F N )
(4] IFINDD26D
- €l CALLw» J = NXTCHRICARD,COL) } 1FINDD270
cl IFINpD280

60

03 DEC 73

cool 000147 18%
ooo! 0p0213 /gl

0000 | 000000 FIND
0000 | 000006

12:22:52+2319



oclp3 ' 30 c! ARGSe e StE aBOVE IFINDR2%0
V0103 ¢ '3 cl : IFINDD230O
ooipd .32 cl PURPOSFse LCCATES THE NEXT NONBLANK SYMROL [N YCARD® IFINDD3IO
ooi0d 33 c! IFiINDDI20
eclold Ihe ci RETURNSee J ~ LOCATED CHARACTER (BLANK IF _EOC) | JFINDODIIC
oolol 15 ct ccl « SEE ABOVE 1FINDOYISD
00103 s ct - . IFINDDASO
oclod 37+ (l---o-o---o----o---o-.o----"----------0--.-----------...----.-.-.-----lflﬂoo;‘o
coied 3ée cl il Y fiall I1FINDQaTQ
o01nld 39 ct CALL,, J = MUMBER(CARD CcOL NyMVECD) 1FINDDYGO
ocro3l 4ce ct 1FINDDAYD
ooicld “le cl ARGS e SeE ABOVE [FINDONOO
ociod wis ct - 1FINDONID
oclol wie ct - PURPOSE«s DECODES INTEGERS SFPARATED BY COMMAS IFINDOS20
colold Yue cl STOPS WHEN NONUMERIC ‘IS FOUND . . IFINDDSIG
oclold 4se 1 IFINDOY YO
ecotold bee cl RFETURANS e J - NO OF INTEGERS LOCATED 8 ot : IFINDOASO
oolol “ye ct NUMVEC = CONTAINS THE *J* INTEGERS IFINDD4SD
oolold “pe cl 1FINDD4T0
ocionld 5. (]-.--..-----o..-o-o-O.------.---o.--.-O-O----o--coo.-o.---.-..-.o-...-I'|Nonqe°
oolod sSG* (l"””""""""-°-""“’"'"’-"O-'-"°°-"--‘O'O-'°”°'-9-.--"-.-l'lNDOl’O
ociod Sle C § FINDOSOD
ooiol $2°¢ C - FINDOSIOD- -
oolnld 53¢ < FINDDS20
Qoios 54 DIMENSION NUMVECL(1),CARDI1) ,VECYORE ) FINCOSYO
ocios 55° C FInDOSSO
golos 56 DATA CROS12/627, VECS1Z/30/7, BLANK/® '/, COMKA/®"/ . p . FINODS550 -
oclos S7° C FINDDSSD
oo10s 58°* C eremeretateeE e Ee e et et et anaterererersnstescenensececesesF [NDNSTO
oolos s9° 4 eresssemersneetatere s s enstseetatetatsentesnnasaceccsncencracesf [NDDOSEO
oclos 60 4 : FINDDSSC
ool12 61 K = YECYOR(1)e1 FINDDSAOOD
0ol 62" L.= cOL+1 - ; FINDODGIC
oo114 65° 00 10 cOL*=L,.CRDSIZ FInDpDs2C
col? b4 DO 10 I=2.K - . FINDOD& 3O
col22 65 10 IF ftcARpICcUL) «EQ«VECTORII)) GO T0 20 FINDD&4O
coi2e 6s* 1 &= FINDOB&SO
oo127 67 COL = L~1} FINDD& SO
. oolao 48° 20 FINp =i il Finpos?70
00130 69 C SRITEL &,102) ((Aloll'oK'lobl!o(OLbloV!ctolllb FINDO&SD
0ot ice € 102 FOGRMATI® FInD ENTERED'/® vL6241,1107" * 15N} S| FindnsSo
oot LRE £ 1 RETURN FiInDO700
ool3l 72° it FInNOOD710
ool 73 < .--..---.--..--...-...o.--.-.-...-..--.-..--..-....-.-..--...-...-flnoo 720
oelal T4 C . -- FINDO730
0Gla2 75 ENTRY NXTCHRICARD,COL) FInDO7%0
0oi3s 76% L = coL+l FINOD750
0o13s 77 IF (LeGTeCRpSIZ) GO 10 &0 FINDD760
ooiay? T 00 30 ¢cOL*L,CRDSIZ FiINnpO?70
ools2 79 FIND = CARpycCOL) Q *tene FINQD780
oolsl goe . . . IF (FINDeNE,.BLANK) GO TO .50 @ cessn g N FINDO?50
00145 8ie 30 CONYINVE Finccedo
ooiN7 a2e COLmCRESIZ=1 Finopsalo
ooiso 83e 40 FIND = BLANK @ *eene FinbDos20
ooisi 84 SO  CONTINUE ¢ . FinDDBIO
ooisl 85¢ C WRITE (6,104) ((lﬂb("ol'lo.llo(OLoNIV(N. FINnDODBYO
oolisl .14 C J0% FORMAT(® NXJCHR ENTERED'/* %,62a1,0107% "an) G AL FiInbDOBSO
oois2 LA RETURN FINDOBGD
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- . . .
0pis2 88e < 4 : fFiNnvOBYD
oo.sz a9 C B L bt Ll bl b Ll evTewe - - ««FINDDBED
gois2 90 C . FINDDBY0
coisa 91 C FINDO90OD
o0!is3 §oe ENTRY NUMBgRIcaRC . cOLNUMVEC) > FiINpgGelo
00155 93 L = Cop+t Fino0920
00156 94 vK=yECSI FiNOgeip
00157 95 CC 80 Ja=l vx FInoD9%0
0cis2 Fo* hum = 0 FINpD950
00163 97e DC 60 COL=L,.CRDSIZ i FINDDS60
O0lse See IF (CARDICOL)LEQeBLANK) GO TO &0 FinoR970
ggolr0 99 IF (CARCICOL).EQeCONNA) GO TO 70 FINDOD9ED
ogl72 100 I NAORD = FLD (aBStn), &, CARDICOLY) FINDOD990D
00173 101°* NRORD = NRORD - 48 . Finviooo
0oy 102 IF INKORD+LY+D+0RNNORD.GT%) GO TO 90 Fingiolo
LR 103¢ NUM = 10 * nNUm « NRORp FINpID2D
opi7? 104 60 CONTINLE Fingloldo
oo201 105 COL = CRODSIz*) FINDIDNO
00202 106 Ge 10 %0 FINpIOSOD
op2o03 107+ 70 NyMyEC(J) = NgM™ FINDIQ&O
00204 108 L = CoL*! FinolDJO
oo0zos 105 80 CONTYINUE FINDi1OBOD
00207 110¢ J = yECSIZ : FINDIODY0D
002i0 111 90 cOL = ¢OL=~} FiNpl100
0Q211 112e NUMVECIJ) = Num iy FINDILILD
00212 113 Finp = J S teace FInpli2o
o012 119 C WRITEL 6,108 l(AaO(KD.l.lotli.got.uvﬂltl.!uUHvtCI(lol'loJl Finvitdo
ooz212 lige C 106 FORMATI® NUSBER ENTERED®/' *.2a1,110/7° * ,15e1813) FINDIINO
0p2:3 116 RETURN FINDI1SOD
oc2:13 117 Cevace FINDI1 60D
00213 118 Cevece FUNCTION ENTRIES MUST RETURN VALUE IN ORIGINAL FUNCTION NaME Finol170
00213 119 Covooe FINDI180
00214 120° END FINODILI90D

END OF COMPILATION: NO  DIAGNOSTICS.
FINDI2 SyMsoLIC : 29 NOV 73 13:40:55 0 01547436 1% 120 (DELETED)
FINDIZ2 CODE RELOCATABLE 29 NOV 73 13:40155 1 01552656 24 1 (DELETED)

0 01552706 IR 25

LARCR Y ¢}
Vg
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@ FOR,o FLYNUM FLTNUM 03 DEC 73 12822154220
UNIVAC 1108 FORTRAN ¥V EXEC 11 LEVEL 25a ~(EXECY LEVEL €120100104,
THIS COMPILATION #aS DOUNE On 03 DEC 73 AT 12:22:59%

FUNCTION FLTNUM ENTRY POINT DDD3D2

STORAGE USED: CODE(1) J00326: DATAIG) Q0O047: BLANX (OMMINi2) NnQ0DO0QO
EXTERNAL REFERENCES (BLOCK, vaANE,

0003 NEXPSS

000« NERR21S

STORAGE »SSIGNHMENT (BL0CKk, TYPE, RELATIVE LOCATION, NAME)

ooo! 000013 19t oop!  np0263 liol ooo! 000032 1306 oop! 000056 2oL oco!  OpoZ0% 202¢
oool 00C2s0 2206 acol e00c?4 3oL 0001 000103 4oL . ool Q00135 SOL oool cooisgl eOL
000! 000150 70L 0001 pop222 oL 0000 | 0000D3 BLANK 0000 1 00000Y COMMaA 0000 t 000012 CROSIZ
C000 | 00000} FLTNuM 0000 1 QODOD23 1! 0000 000026 INJPS . . 0000 I 000017 ITER 0000 1 0OOOId L
0000 | 0NO0D6E MINUS 0000 I 000021 MORNUM 0200 | 000016 PCNT 0000 | 000010 PERIODD 0000 | 000005 PLUS
0000 R CO00D2 PNUM 0000 1 000020 SIDE 0000 | CO0000 SIGN Q000 1| 000007 STAR 0000 | 000022 VECFIN
0000 | 0O0OO!Y VECPOS C000 ! pODCIS #NUM o000 1 00001 Y ZERO

ooloo 1 C JIFLTNUMN FLTINDDOD

oolol 20 FUNCTION FLTNUM(CARDCOL JNUMVEC VECHAX) FLTNnOODLD

ootlotl 3 < FLTNDODZD

ootpl 4o IMPLICITY INTEGER (A=H,0-2) FLTNDODID

00lol 5 T i L L L L e T T § A T Te L Ts)

o0l0d s L e e e L e DL LT T T L0 & T fe e

oolold 7 (4] . IFLTNDOGD

ool03 8 1 CALL e J ® FLYNUMICARD ,COL NUMVECVECMARX) 4 IFLTNDO70

colol 9. ...¢l--- IFLTnODBO

Oplp3 10* cl ARGS e CaRo = 62 COL CARD RUFFER IFLTINDQ%0

00103 11e 4] cot - PTR TO FIRST COL IN CARD TO SCAN IFLTNOI0OD o g%

0olod 12+ cl NUMVEC = BUFFER IN WHICH T0 RETURN TwhE NUMBERS IFLTNDILOD " —

20103 13¢ 3] VECSIZ = LENGTH OF NUMVEC 1FLTNDI20 o<

0olo03 14 ct IFLTNDL 30 %z

ocoiol 15¢ ci REWUIRESe NONE g IFLTNDISO Al

00iold 16 (4] " IFLTNDISO el o

00103 17¢ ! PURPOSEes INTERPRETS REAL NU~BERS SEPARTED BY COMMAS ON CakD IFLTNDL 6O D va

0oio3 18 cl ALD RETURNS THEM N NUMVEC. IFLTNDI 7D c o

ogiol 19¢ cl STOPS AT FIRST *NONUMERIC® IFLYNDIBO o

00103 200 cl (NOTE. NUMBERS MAY APPEAR IN IFLTND190 T, 2

00lpd .. 21 cl - *DATA STATEMENT FORMaAT® ) IFLTNDOZ00 L

oclold 22¢ cl IFLTNOQ210 <l T

ool0l 23° (4 | RETURNSes CcCL = COLUMN WHERE SCAN TERMInATED 1FLTND220

oclol 240 c1 NuMyEC = VECTOR OF REaAL NUMBERS FOUND IFLTnQ230

00103 25 (4 FLINUM = NO OF REAL MNUMBERS RETURNED IFLIND240

00lold 24° ci 1FLING25D

eolold FRAS B A L L e T L L T T | W D T 1)

00i0) 28 Lo e T L L L L L L L L T £ W AN )
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gclol 29 C FLTND28D
oQio0d aCe C FLTND29D
ootov 31 REAL NUMVECT129) ,PNUNM F.TN0300
geles 32e DIMENSIUN C:R2162) FLINDAIC
ocins 3. DATA BLANK/Y P/ cohMA/ Y/ PLUS/ " 7 ym\NUS/ =/ ,STRRI Ve, FLTNR320
poiod 34" 1 PERIOD/ve*/, RERD/ "7, CRDg!,762/ FlyNgadg
0gics 35, (4 i FLTND3YO
0cige e 4 e e e L R L D e et e D L et St et DD 8 £ T 5 14}
CCing 37 C FLIND 40
eci? iBe L = COL*! . FLTND3?D
coil2c 39 vELPCS = ) FLTNDIEO
cot121 “Ce IC wnu™ = 0 FLINDI®D
ociz2 “le PCNT = 0 FLING4 0D
00123 42 PNuU™ = D0 FLIND®IO
oci24 43 1Teq = 1 FLYNCHZD
) 00125 4y SIpg = =1 FLTNOW30
00126 “5° Sigh = +1} FLYNDWHO
00126 He* C FLTNO4SO
go127 4y . . DO 60 CCL=L ,CRCSIZ FLINDSSD
octla2 48 IF tCARDICOL ) «EQepgLANK) GO TC 60 fFLTNOS0
ool “ee IF (CARDICGL)«EQePLUS) CO 71O 60 FLINDuED
colle S50e IF (CARDICOL ) EQ,COM™A) GO TO 70 FLTNDSYD
opiso Sie IF (CARD(COL)-NE+HINUS) GO TO 20 ! - FLTNOSOO
001s2 S5z SIGN = =SIGw FLTNODSIO
00143 S3e G0 TO &0 - < FLTNODS 20
0DiNs 54 20 1F (CaFDICOLYNESSTaR) GO0 TO 30 FLTNDS 3D
D01ue S5¢ ITER = ®NLM FLTNOSSD
00147 56 whuM = C FLINDSSD
gnise §7 Feny = n FLINDSHD
oolsi see FPhuM =« C.0 FLTNDSTD
cois2 59 SIpE = =1 FLINDSBOD
0pis) 60 SleN = ) FLTNOSY90
00isw . 61 eC Y0 &9 . FLTnNOAOO
oo1iss 62 30 iF (CAFDICOL)NE-PERIOD) GO YO 40O FLINDS IO
opis? Rl SIvE = | FLINDAZOD
cols0 64" GO0 Y0 &0 FLINDADD
oCtsl 85 40 IF (CAPDICOLI«LT«ZERD) GO YO %0 FLTNDg NS
Q01sd s6* MORNUM = FLplagStol, 6, CARDICOLY) = 4B FLTNDASD
00Dla% 670 IF (SICE«LY ,0) G0 TO SO FLYINDASD
00lsé 68 PONT = PCNTSI FLTNDSTO
C0lis? 69 PNUM = PHUMGMORNUM® (DsleePCNT) g FLTNDSBO
colr0 70 G0 10 &0 FLINDSYO
colri 7ie SO WHU™ = [D*AnUMTMORNUNM FLTNOZOO
o072 72 60 CONYINUVE FLTNO?1G
opl22 73 [ 4 FLInO?20
0ol74 T4 COL = CRDSIz+) FLTND? 30
ogirs 75 G0 10 %0 FLTND? %0
oolre 76" 70 VECFIN = VECPOSeITER~] FLTND?7S0
ooi?? 77 IF t VECFIN +6T. VECMAX ) VECFIN = VECHARe] FLTHO760C
00201 78 D0 80 I=VECPOS,VECFIN FLINQ?70
00204 79 BC NUMVECI]) = S| GN®IRNUMCPNUN) FLTnO780
co2ue e L = COoL" FLING?90
00207 B1e VECPOS = VE(FINhel FLTNOBOD
0o2i10 82 IF (VECPOSe EJvECHAX! GO YO 10 FLTNODBID
o022 83 GO0 YO 110 FLInDBZOD
go2:12 RN 90 CuL = COL=) FLTNDB 20
00214 85 VECFIN o VECPOS+ITER=) FLInDB%D
00215 Bhe IF t VECFIN +GTe VECMAX ) VECFIN = VECMAX FLTNDSBSO
5-64




. .
co217 B7° CC 100 I=\E(PQS,VECFIN FiTn0860
09222 88e 100 NUMVECII) = SIGHSIRKURePAUM) FLYNQB7p
00224 a5 110 FLTANUM o VECFIN - FLInDRBD -
00224 900 C FRITELS,706) (CAPDIXN) yx®1 4,820, COLJFLYNUM,INUMVECIK) jkwl FLINUM] FLTNDBYD
0022 g1 C 706 FORMATI(® FLINUM ENTEREC'/® %, 42A1.,1107°% *,15420F8+2+7" "410F8+2) FLTND90D
op22% 92 RETURN FLINDOIO
00226 i [ { FLTnD920 o
END OF COMPILATION: NO DIAGNOSTICS. .
FLTNUM SYMBCLIC 29 NOV 73 13:14C:i56 0 D355349% 4 93 _IDELETED)
FLTNUM  CODE FELCCATABLE 29 NOV 73  13;:4D:56 1 01%56072 24 I (DELETED)
0 0D155e122 " 23
o
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@ FGR,® PACK,PACK : o) DEC 73 123233 e65)
UNIV,c 1108 FORTR,N V EXEC 11 LEVEL 25, <~(EXECE LEVEL £120100104)
Tuls cOMPILATION wAS DONE ON 03 DEC 73 AT 12:23:01

SURRDUTINE PaCx ENTRY POINT 0DO20&

STORAGE USEC: cOpErl) 000237 DATA(C) 0DDD25; BLANK COMMON(2) 0DOCOC

EXTERNAL REFERENCES (BLOCK, NAME)

000l AMERRDS

STORAGE ASSIGNMEANT  (BLOCK, TYPE; RELATIVE LOCATION, NAME}

o001 000026 10L - - - poOO! gootlos 2ot ocoo 1 000000 IBITY goco Co0006 INJPS 0000 | 000005 Jalr
0000 | oooOO! oBlY 0000 | ©OOOCY GVER 0000 1 000003 REMAIN 0000 | 000002 wDIN
colo! 1* SUBROUTINE PACK( | NGTH,BIAS NSANP,INBUF ,0BUF +wDQUT) PACKDOOD
oolol 2° IMPLICIT INTEGER(A=Z) PACKOD!O
- 00l . - — . DIMENSION INBUF(1),0BUFLL) - .PACKOD20 .. . : 3 .
oolos e IBIT=346~LNGTH PACKOD3OD
0olos e WOOUT=]+BlAS/38 PACKODYD <:t:§
colo? 6* OBIT=ABSIBIAS~IBIAS/36)%3s)
oolio 7° ROin = 1 PACKDDSD \
ool B8e 10 IF(ADINAGT«nSAMP)IRETURN PACKOD70
00113 9e o= IF tIOBIT+LYGTH)«GTe38) GO YO 20 PACKOOBD
0ol1% 10» FLOIOBIT  LNGTH,OBUFINDOUT ) I =FLD(IBIT , LNGTH,INBUFILWDIN)) PACKDODg0
ociie 11e WOIN=wDIN+1 PACKO100
ogl1? 12¢ OBIT=OBIT#LNGTH Packoilo
ooi20 13 IF (0BITeLY,36) GO 12 10 PACKD120
ooi122 14 OBITep PACrD 30
0Q122 15 SLOUT=RDOUT ] PACKD1I40 =
opl2% 16+ 60 70 10 PACKD150
0ol2s 17 20 REMAIN=36-0ply . PACKD160D
ool2e “18e OVER®LNGTH=REMAIN PACKOL70
ool27? 19¢ FLO(OBIT  REMAIN,OBUFINDOUT ) )=FLDIIBIT REMAINLINBUFINDIN)) PACKOD180
0olao 20° WDOUT=WDOUT ! PACKO190
oolal 21 - JBIT=IBIT+*REMAIN PACKD200
opi32 220 cBirT=0 PACKD210
oolal 230 FLDIOBITs0vER+OBUFINDOUTI)I®FLDIJBITOVER,INBUF (RDIN)) PACKD220
oolas 240 WO IN=NDINS] PACKO230
0oi135 25 OBIT=0BIT+OVER PACKO2%0
00136 26 G0 10 10 PACKD250
00137 27 —. END - - PACKD260
END CF COMPILATION: NO DIAGNOSTICS.
PACK .. - SymgoLiIc 29 NOV 73 d:is41:ig2 0 01573224 14 27 (DELETED)
Pack CODE RELOCATABLE 29 NOY 73 13:91:02 1 01574016 24 I (DELETED)
Ll . 3 0 015740%6 1% 17
e Pt > = 5-66




© FOR,e PCHSTA,PCHSTA 03 DEC 73 121233 2+93
UNIVAC 1108 FORTRAN V EXEC 1] LEVEL 254 ~fEXECS LEVEL £120100104)
TulS COMPILATION wAS DONE On 93 DEC 73 AT 12:23:03

SUBROUTINE PChSTaA ENTRyY POINT 0002365
O =
STORAGE USED; CODE(!) DOC600; DATA(C, 030200; BLANK cOMMON(2, 000000 A=
COMMON aLOCXS: v\~
0003 PASS 026574 .o ® s
’,'/‘ vo
S A
EXTERNAL REFERENCES (BLOCK, NAME) Z-EJ
) A
0004 NNCODS f} e
0005  NWOUS
0006 wNlOD2s
0007 niO1s
0010  NERRJS
STORAGE ASSIGNMENT (BLOCK, YYPE; RELATIVE LOCATION, NAME)
0000 020054 100F 0000  poo0S7 1ioF 0000 000066 |20F- -0000 000077 13gF 0000 000102 1%F
0000 000107 150f ooo!  oaonpépg 1576 0000 00011% 160F 000! 000072 1656 0000 000117 170F
000! 000077 1706 ooo! eoo!!S 2pp6 000! oco13é 2106 000! 0001Sp 2166 000! 000156 2236
000! 000163 2276 ooo! 08902970 2366 2001 000205 2426 000! 00023p 25%6 ooo! 000244 24p6
ooo! 000266 2676 poo! 033399 2766 0%0) 00022% 3oL 000! 000320 Jp2e 000!  0003% 31le
ool 00042! 3446 ono1l p00s42 3336 0001 000513 4oL 0000 00004! &0OF 0000 000044 70F
0000 000047 80F ooon 030051 ?aF 0000 ® 00001!' BLANK 0003 | 007305 8BLK 0003 3 00e155 BLOCK
0003 R 026507 CHNTHS 0000 R 0J0C3Y CLASS 0003 R 007706 CLO 0003 | 007677 DAS 0003 R 00016 DLMIN
0000 R 000025 € 0003 I 000033 FETVEC - 0003 1 00601! FLONAM 0003 | 007700 FORMAT 0000 R 000007 FREQ
0003 | 0J0000 HEAD 0000 I 0J30026 1 0000 1 000040 88T 0000 | 000D3é6 jgiIT 0000 §| 000020 137
0000 1 000006 ICAL 0003 1 326510 ICHAIN 0003 1 026508 jCHN 0000 1 000000 IFLODSYV gooo0 000131 InJPS
0000 030125 [nJoS 0000 I 000034 JNUNM 000Nt 000012 [PLUS 0003 | 007703 IRD 0000 | 000005 (RUN
0000 | 000037 ISIGN 0003 | coolll [sTOP 0000 1| 000013 1w 0000 | 000035 IwRD Q000 | QDOD27 4
0003 | 007704 KPTS 0003 I gOINI1Y KRN 0003 | 026573 KuNjT 0000 | 000030 L 0000 | 00003§ LBLK
0003 | 030112 LNCAT 0000 It 020033 LREC . ..9003 1 0077p! waP 2003 | 026505 MAXCLS 0003 R 000120 MEANS
0003 | 0149612 N 0003 I Q!4679 NSLK 0003 1 000113 NMIN 0003 | 000052 NOFEAY 0003 | 004010 NOFLD
0003 | 007795 NOPTS 0000 1| 020032 HREC 0N00 | 000010 PCHUNT 0003 | 026504 PUNCH 0003 R 000117 sgP
0003 | 007702 SPTRIG 0003 R g0D3059 STDEy 0003 R 000115 STOMAX 0003 | 007615 SYMBLS 0003 | 026572 varsSiZ
oolo! 1* SUBROUTINE PCHSTAILOCK,COVAR) PCHS000D
eolol 2° INCLUDE COMMON,LIST PCHSODOILO
ooio4 2e PARAMETER MaXPOPeSO,MAXFET=3D
0oios 2+ PARANETER MaxDIM=25000
00106 2¢ PARAMETER MaxFLD=100
ool07? 2 connon,'uss,dtaot~2).Nortnr,rivvtctﬂAlft').ISTOP.LN(AI.NNln.(Rn.
oolo? 2° ¢ STOMAX DLMIN,SEP MEANSINMAXFET (MAXPOP) STz VIMAXFET ,HAXKPOP) ,
oola? 24 ® NOFLOWFLONAMIMAXFLD) +BLOCKIMAKFLD ¢6) yBLE(MAXFLD 2],
oolo? 2 ® SYMBLSIMAXPOR) DS, FORMAT yMaP,
oolo? 2° ® SPYRIG,IRD XPTS NOPTS,CLDIMAXPQP MaXPOP) i
5-67




oola?

oclo?
oolo?
0cli0
eoly!
ogli2

coti13

0ol14
oois
0ol18
ooiy?
ool2s
0ol2s
ool30
ooi3
oot32
0ol13s
00136
00l
00143
00i4s
00147

- 001ss

00is)d
oplye
00205
00206
op214
0p222
00225
00233
00235

- 00240

00246
0p250
0n2s2
00253
00256
00284
00245
00273
00275
co3po
00306
00307
00315
00317
00320
op321
00322
003z}
00324
0o0l3zs
0032e
0g0327
00330
00331
003a2

2
2°
2°
2.
2
2°
2
2
2
3
He
5
4"
7
ae
S

T

B D
12¢
13
19¢
15
160
17
18
19
200
21
22+
23
240
25¢*
260
27
280
29
30*
31
32+
33
340
35+
de*
37
36
39
40e
q1e
42
43
44+
45
b6
47
48e
49~
S50
Sle

20

30

S0

60
70
20
%0
160
110
120
130
140

_1s0

160

@y NIMARPOP) NBL gk INMAXFLD ,nAXPOP)
® JPUNCH MAXCLS ICHN CHNTHS , ICHAINIMAXPCP) VARS|Z
e KUNTT

INTEGER VARSIZ

INTEGER PUNCH

REAL wEANS

INTEGER SPTRIG,3L0CK BLK SYMILS HEADLFETVL( ,FLUNAN,DAS
INTEGER FORNAY

END

DIMENSION IFLDSVIW)

CaTa 'LAsSIitleS’I.llUM/l/ol(lL/OIulrLoivllllS.l.lSl.Flt.lloOl
INTEGER PCHUNT

DATA PCHUNT/=3/

DIMENSION COVAR(LNCAT,VARSIZ)

DIMENSICN (L OCK(1)

OATA BLANK/Z1H /,1PLUS/ON2/

DIMENSION 14(8),18T(5)

DATA IN/3:5,7:10+12/7+1B776418,30964187

DAYA E/'EY/ ’

IF (PUNCH.EgQe2) GO TO 30

ARITE(PCHUNT 110}

ARITE(PCHUNT s J20)LNCAT LNCAT NOFEAT, ICAL

ARITE(PCHUNT »130)(FETYECIT) i=1 NOFEAT) > -
BRITE(PCHUNT,, 140) LIRUN,[IFLDSVI ), l'l."oJ.J'I.LN(l'D

. WRITE(PCHUNT+150) (CLASS JyJm] LaCaT)

L=2eNOFEAT

PCHs002C
PCHS0030
PCHS50040
PCHS0050
PCH50060
PCHS0070
PCHS0080
PCH500%0
PCn50100

WRITE(PCHUNY  160) (FREQy Il L) - . o e et e o

ARITE(PCHUNT 41700 INCT) s1® 1 sLNCAT)

DG 10 J=14LNCAT

ARTTE (PCHUNT SO0V I(MEANS(T,J) 0= NOFEAT)

COWTINVE

CO 20 J=lsLnCal

WRITE (PCHUNT , IDDIICOVARIY, 1), 1=l VARSIZ) s,
CONTINUE

IFIPUNCHGEQ, 1 )RETURN I
CONTINVE

DO 4D J=1.LnCAT

ENCODE (60,L0cK) (MEANSET,J7,1] NOFEAT)

CALL MASKINOFEAT) al el J U
WRITE (PCHUAT,8D)(LOCKIT) 1=}, LBLK)

CONY INUE il g S
00 S0 JmlsLnCAT

ENCODE (70,L0¢cK)(cOVARL il lm]l VARSIZ)

CALL MasKIlvaRsglZ)

ARITE (PCHUALT BO)ILOCK(T) , I, ,LBLK)

CONTINUE

RETURN

FONRMATUIYMN® SE14.8,8X)

FORMATI'CV® ,SE14«848X) o
FORMAT(13A6,A2)

FORMATI'MEAN *,5E15.8)

FORMAT(®COVARY ;5E15.8)

FORMAT(*MODLLE TRAINING FIELD DECK&SSISOCLS®)

FORMATI CLASS 315, FIELD IS, "FEAT ", 16s°CaL*s12)
FURMATI*VECTRY,,3012)
FORMATILIB,415,12,11X918,415,12,9X)

FORMAT(*CLSGESC *L8LAg12))

FORMATIYFREC *,12F6,2)

PCHSO1 10
PCHSD120
PCHSO1J0
PCHSD1I YO
PCH50150
PCHS50160

PCHS0170 -

PCHSD1 80
PCHS0190
PcHS0200
PCHsSO210
PCHSO220

PCH50230

PCHS0240
PCHS0250
PCH50260
PCH50270
PCHS0280
PCHS0250
PCHS0300
PCHSO3IO
PCHS0320
PCHS0330
PCH303%0

ALI'TVAD 400d JO
ST 3HVd TVNIDINO



003213 52¢ 170 FORMATI*NOPTS*,B19)
00332 S3e Ce
00333 S54e c®
00332 55 ce
0033 See SULFOUT IRE »aASKINUMERp)
c0d3y? S7e NREc®NUuPRp/S
00340 s8¢ LR (=NUMRRpeNRgc®S
oclsl 59 MREC™NREC*]
0nds2 6c* Aup®S
00343 61 0 40 1=1.NREC
00346 62¢ IFLI«EQeAREC ) INUMSLREC .
colso 63 IFCINURCEQWr GG TG w0
00352 b4 DO 30 JrlsInUM
00355 65 INRp= (Rl l=10"1Y
00356 66 IplT=1BT())
00357 67¢ ISIGN=FLD IRl ps6s LOCKIIRRD))
00380 6B IFCISIGN,EQ, IPLUS)FLODIIRIT 6, LOCKULINRC)'=FLD(0,6,BLANK)
00362 69 186BT=ABSt1B1T=6) i
00383 70 FLO(IBBY 6 ,L0CK(IrRD})I=FLDID,6,E)
0034 71 30 CONTINUE
00366 72 40 CONTINUVE
00370 73+ TF(LRECCEQepILBLK=INREC~1)* 14
op3z2 Tue IFILREC+GTeglLBLE=(NREC=10"1% ¢ IN(LREC)
00374 75 IF(LRECCEQs3ILBLE=LALK S}
00376 Tée RETURN
op3dr? 77 END
END OF COMPILATION: NOC DIAGNOSTICS.
PCHSTA SYMBOLIC 29 NOV 73 13:41:05
PCHSTA CODE RELOCATABLE 29 NOv 73 13:4):05

5-69

PCHS02350
PCHSOI&D
PCHSO0370
PCHSDIED
PCHS0390
®snS0%00
PCHSON1D
PCuSO420
PCHS0430
PCHSO4%D
PCHSD450
PChS0460
PchS0ou470
PCHSO480
PCHSD4YD
PCnS0S00
PI{MS0S10
PCH50520
PCHS50530
PCHSOSY0
PCHSOSS0
PCHSOS60
PCHSOS70
PCH505860
PCHSOS590

0 0157442% 19 77 (DELETED)
1 01576512 . 24 | (DELETED)
0 01878542 14 48



@ FOR, o PRINT,PRINT

UNJVAC 1108 ;oavnan V EXEC g1 LgvgL 254

THIS COMPILATION &AS DONE Own D3 ©

SUBROUTINE PRINT

COMMON BLOCKSS

g 0003

PASS

i JiF g

1 3:05

ENTRY POINT 201006

STQRAGE ySED: CODE(I) J010235;

026574

DATALO) QO1166;

EXTERNAL REFERENCES (BLOCK, NAME)

0004
0005
0006
oga?
0oio
-- 0011

oo0oi

- aog!
gooo

-~~~ 0001
0000
6000
000!
JRETRaN 0000
oool
ooo!l
0oo03
0003
ggoo
0ooo0
0003
0000
0003
0ooo0
0003
oooo
ooo3

oolp!
Opio3
00los
00105
ooloe
ooin?

STORAGE

NTRAN
SETHRG
NWDUS
nilo2s
niOls
NERR3S

ASSIGNMENT  (BLOCK, TYPE, RELATIVE LOCATION, NAME)

000033

000657
000713
ogo211
000741
000767
000435
nolpéld
000602
000235
006155
roniLte
000674
000707
007703
000703
026573
000711
D1467%
000513
003054

1*
2
20
2
2
20

ot
1600
210F

232

250F
300F
3276
36pF
4006
épl
BLOCK
DLMIN
1

1€
IRD
JPTS
KuNjp T
LPTS
NBLK
our
STDEV

ooo!
ooo!
oool
ooco
0301
ooo!
c000
000!
oool
ooo!
0003
ccol
oooo
0000
0000
0000
0000
ooc3
0003
7000
o003l

- - -

8009186
000700
020172
non721
030302
239343
031911

- 073567

030622
020335
026507
509053
000706
030704
020702
000676
000675
097731
090113
090000
900115

1oL 0001
170L 2001
2176 0000
240F 0001
2606 0000
3p36 noot
33gF 0000
3476 - 9000 -
416 000l
8gL ~-- 9001-
CHNTHS 0003
FETVEC ... 0D0)
18 0000
IFLO ___. _p00Q
IREC 0000
K . 0009
L 0000
MaP 0003
NMIN 0003
PTS 0003
STDMAX 0003

SUBROUTINE PRINTIKKT+IPLALCE)
INCLUDE COMMO24,LIST

PARAMETER MAXPOPwSD MAXFET=1D
PARAMETER MaAtDIM=25000
PARAMETER MatFLn=100
COMMON/PASS/HEAD(42) JNOFEAT ,FETVECIMAXFET) ,ISTOP LNCAT JNMIN KRN,

(ggC8 Level g!120190104)

000510
000127
000715
000251
000747
LELRTS
oolo4é
oolpsd
000624
000351
0077pé

.pn0&01!

000700
000710
ooo7o0!
000672
oo0712
026505
000052
026504
007835

5-70

BLANK COMMONI2) J00CD0

1%L
1726
220F
2466
270F
3os6
34gF
37gF -
4146
oL .
cLo
FLDNAM
1ccy
INC
ISTar
KNT
LINE
MAXCLS
NOFEATY
PUNCH
SYMBLS

oogt
goot
cool
caoo
gooo
oooo
0cQ!
000!
ooot
cooo
oooo
0003
0003
cooo
ooo3
0003
Cooo
0003
0003
0003
0003

- X . -

03 CEC 73

000057 1436 ooo!
000137 2006 - goo!
000202 2256 ooco
000732 250F ooo1t
006757 28¢pfF 0oo0
000727 _3M1oF . . 0000
000956 34p6 0000
000575 374 ___  QooO
000711 4415 ooo!l
000671 BLANK ooo0d
oooco! coL 0003
007700 FORMAT 0003
026510 ICHALIN 0003
001127 INnJPS o000
cooirl ysvop 0000
007704 kPTYs 0003
000705 LINES 0003
000120 MEANS 0003
006010 wOFLD 0003
000117 sgp 0003
026572 VARSI2
PRINOQODO
PRINQOLD

B

cpolol
0o0l4e
ooo71e
ooo273
000783

1556
2056
230F
2%3¢
2%0F

1252380 Seq1

001003 320F .. .

oolinég
collod
000734
007305
o0rer?
coQooo
D2s506
000877
000673
ogoltY
ogoli2
Di4s)2
007705
007702

3SgF
d8gF
452¢
BLK
DaAS
HEAD
1CHN
IRC

J

KRN
LNCAT
~
NOPTS
sPTRlG

ALI'TVAD 4004 JO

’'d "TYNIOIIN
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ocio?
oolo?
octlor
ocio?
golo?
oclo?
octo?
00,0
ocii
ooli2
gctil
oCcl %
ocis
colie
egi?
ool2o
ool2!
00123

- ool2s

0ol26
ooll0
ool32
001135
oplas
0ols4l
00142
00145
0017
opls2
colsy
gols?
oples
0olse
oolro
ool?27?
00202
go211
00213
oo21%
op224
00227
00236
op240
00241

Qo242
00244
00252
0025%
00265
C02s7
oo270
co271

00273
00274
oc27s
0p2727

oolol

oclop2

2
PL
2
2
2
2
2.
z.
2
2
2
z.
2
3
4o
5e
't
7e
3
qe
10°
ile
12¢
13
14
15*
16°
17
18°
19
20°
21
220
23
240
25
26
27
28"
29°
30
e
32
33
34e
35
36*
e
38
30
90
41
42+
439
4y
45
q6¢
470

10

20

3o

49

S50

&0

73

80

90

SYMBLSIMALPIP) ,DAS , FORMAT ;Ma®,
SPIRIG,13),4PTS,5402TS ,CLDINAXPO®,MALPOP)
Oy NIMAXPI2) 3 <(MAXFLD MaRPN)

® JPUNCH AR LS ICANCHNTHS s TcA I NIMaXPOP) (v RS2

SNy

INTEGER vaAnsl]

|\'£G:Q ’U\;-‘

REAL MEANS .

INTEGER SPTRI1G,ALOCK +BLK,SYMBLS ,MEADFETVECFLUNAYDAS

INTEGER FORwAT
Ewv it
DIMENSION 1PLACEINIPTS)
INTEGER PTS,COL, 00U
DIMENSION ColL(3,113),0UT(11O)
DATA QLANK/ZY vy
CALL NTRAN(?7,10!
ARITE (6438900
ARITE (6.MERD)
IF (XKTelLTen) 60 Y2 10
ARITE (8,29001KKT
COATINVE
WRITE (64,2501 LNCAY
KNT=D ~s
DJ 20 J=1,.NOFLOD
KNToKNT ¢ aLK(J,10eplK(g,2)
PRITE (&6,26N)KNT
WRITE (64270)
DO 30 J=lslnCal
ARITE (56,2800 J0,SYMBLS(J)WNLY)
COnTINUE
WRITE t(s,290p)
ARITE (6,300 IBLANK ,FETVECIJ) yJm] NOFEAT?
DO 40 Jwl.LNCAT
WRITE (16,3100, (MEANSIT J) s 1wl NOFEAT)
CONTINUVE
ARITE (6,320)
MRITE (6+300)(BLANK FETVEC(J) ,Ju!l NOFEAT)
00 S0 Jsl.LnCAT
WRITE (6,31n)J(STDEVII J) 1w NOFEAT)
CONTINUE
L=
JELNCATY
IFL2eGT o150 = 15
ARITE (6,340) (K KaLJ)
00 70 l=),LnCarv
ALITE (6,350 10 (CLDIl k) gL )
IF (JJEQ.LNCAT) GO YO 80
LeLe+1S
JxJe 15
IF(JeGEoLNCAT) mLNCAT
G0 10 62
COnTINVE
IF (XKTeEJe=l) GO TO 90
IFIMODIKKT, MaP)oNELOIRETURN
CONTINUE
DO 100 I=1,LNCAT
5-71

STOMAR (DM Y, SEP  ATANSIMAXFET uaxP0P) ,STREVIMAXRFET Haxp0r),
NOFLODWFLINAMIMANFLD) oBLICKIMAXFLD 16 ) (BLX(MARFLDW2),

PRINDOZO
PRINODIO
PRINDO%D
PRINDDSD
PRINQODSOD
PRINDDTOD
PRINDODBO
PRINODY0D
PRINDIUD
PRINDIIOD
PRINDI 2D
PRINDI3O
PRINDI%OD
PRINDISO
PRINDI GO
PRINDI70
PRINDIGO
PRINDLIYO
PRIND20OD
PRIND2I1D
PRINO220
PRIND23D
PRIND2%O
PRIND250
PRIND260D
PRInND270
PRIND238D
PRInD2%0
PRINDIOOD
PRINDJIO
PRINDI20

PRIND3I4D
PRIND350
PRINDISD
PRINDI7O

PRINCSIC
PRINO%IO
PRIND4 20
PRINDY IO
PRINO4Y4D
PRINO4S5D
PRINDSSD



0plos
oclio
06313
00314
ceans
o031
00321
00322
oea2l
00324
00325
00328
00331l
00332
00233
00334
00335
codae
00337
0o3y2
0Cc3sd
0034y

. 00345

0034s
-003s0
001352
- 00353
0cise
00380
0pds2
00363
003723
00378
00405
0o%“07?
o040
0o4%13
00416
00417
oo421
00423
00424

.. bo42s
' DD426

00427
00430
00431
00433
00434
Do43e
O0Cyys
opNu?
onY4s |
cousSH
coYe2
0D4%sY
004sS
0c4ses

hae
49
Sge*
51
52
53
54
55
Se
S7e
S8e
59
60
61
62
63
bue
65
tbe
67
68*
69
70*
71
72
7130
T4
75¢
76°
77
78°
79
8ne
81
82
81
By
85e
8s*
87¢
88e
89
S0°
91
92
93
g4
95
96
97
98°
99
1COo*
101°*
102
103
104"
fose

e

133

140

150

160

170

180

190
20¢C

210

00 170 K=1,,JFLD
NgLkix,1?1=0
I1R¢=1IRp
IccT=NOPTS
IF(IRDEDD)ICCTKPTS
IF (IRD.EJ.¢c) GO TO 110
CALL NTRANI74241CCT IPLACE,ISTAT,22)
InECw1!
JPTSs=n
IRC=1R¢c~1 .
CALL SETMRG156,D,456%)
DO 290 I1FuLDel NOFLD
LINESeBLKULIFLODW1)
PTSsSLKtIFLD,2)
1d23,0CKt1F 0,%)
IE=gqLOCKIIFLD,S)
INCoBLOCXUIFLD &)
J=C
DO 130 I=18,1E,INC
JEJe|
COLtl,2)1/,00C
CoLt2,9)=M0pt1,1000710
COLI3,J)=M0DI(1,10)
IF (JesEQel10) GO TO 190
CONTY INVE ~
LPIS=y
IF (IFLDeNE,1) WRITE (6,360)
WRITE (64,220)
ARITE (6,MEaAD)
JePTSeLINES
SRITE (6,330)FLONAMIIFLD) yJ tBLOCKLIFLD 1) 15146
OC 150 1=1,3
WRITE 16,2100 (COLLTJ13J"14LPTS)
WRITE (6,220
LINE=gLOCK(FLD, 1)
DO 180 I=1,_INES
DO 170 J=l,rPTs
JPTS=PTS+|
IF (JPYSWLE,ICCT) GO TO 160
IFUIRCeERe 1) ICCT=KPTS
CALL NTRAN(742,1CCTIPLACESISTAT,22)
IRC=IRC~1I
JPTISe]
CONTINVE
K=lPLACE(JPTS)
NBLKCIFLD+K)*NBLKIIFLD KD 1
IF (JeGTelln?) GO 10 170
OUT(JI=SYMBLSI(K)
CONTINVE
RRITE (6,230)LINEL(OUTI ) yu®1,LPTS)
LINE®BLOCK (IFLD,3)+LINE
ARITE (6,370)
DO 190 I=] 4 NCAT
ARITE (6,380 1,SYMBLSIL) oNBLRKIIFLDSI)
CinTINVE
CALL SETMRGIO644462)
RETURN
FORMATI9X,11011)
5-72

PRIND4TO
PRINO4BD
PRINDNSD
PRINDSOOD
PRINCSID
PRINDS20
PRrINDSIOD
PRINDSHO
PRINDSSOD
PRINDS60
PRINDOSTO
PRINDSSQ
PRINDSTO
PRINDSOOD
PRINOSIO
PRINDEZ2D
PRINDSID
PRIND&YD
PRINDGSOD
PRINDSGD
PRINDS&TO
PRINDSBO
PRINOATD
PRINDY0D
PRINDYIO
PRINOT20
PRIND? 3O
PRINDT7%O
PRIND?ISO
PRIND7 6D
PRIND770
PRIND7SBO
PRIND79OD
PRINDBOOD
PRINOBIO
PRINDOB20
PrRINDBID
PRINDgYO
PRINDBSOD
PRINDRGD
PRINDBTOD
PRINGBBOD
PRINDBSOD
PRIND90D
PRINDS IO
PRIND920
PRINDS IO
PRINDY4O
PRINDYSO
PRINDYSD
PRINDS 70
FRINDVAD
PRIND99O
PRINIOOO
PRINIDID
PRINID20D
PRINIDIOD
PRINIDYD

LI'IVIVU aLiad «

i

[ovd TVNIDIu

r,
»
-

S1



0C%s? 106° 220 FORMATI2Y
00470 107 230 FORMATI2X,15+2X,110A1)
ooYrt 108 240 FORMATI//% INTERMEDIATE PRINTOyUY FOR ITERATION®,IS5/7)
00422 109e 250 FORMAT(//* TOTAL NUXBER OF CLUSTERS =¢,13)
00%23 110 260 FORMAT(/* TgTaL NUMSER OF POINTS =°,17)
004yy 1le 2,0 FORMAT (/% CLUSTER SYMBOL POINTS [N CLUSTER)
00475 112° 280 FORMATINX s 12+9X,40010X,17)
o0o%7é 113e 29C pORMATIZZZ15%, " ugans*/)
00477 114 300 poRMATIZ2R0 cLUSTER 1SR4 120 a1 cul ag2s* )00 )
0cs00 115 310 roaunt|Sx.xr.7x.|zl=7-2.|l»n
00501 Li6"* 320 FORMATU(/Z//710%," STANDAR)D JEV]AV]OHS'I'
00502 117 330 FORMATAZ/2R Abs/77% TOTAL VUMBER OF POINTS IN THIS FLIELD*e17/
oos02 118¢ e % LINE®*¢15,° THROUGH'
00502 119 ® J15,* EVERY*,13," LINELS) SAMPLE® o 14, THROUGH®'I9," EVerY',
00502 122 e 13, SAMPLglsSIv /v /)
00503 121 340 FORMATIZZ15Ks*DISTANCES BETHEEN (LUSY[RS 771K " cLUSTER® ,1518)
00S04 122° 350 FORMATIZIX,12:5%,157842)
00505 123 350 FORMATIINID
00506 1240 370 FORMATI//72X,"POInNTS PER CLUSTER IN THIS FIELD' /73X "CLysTENR?,
00506 125°* ® SXtSYMBOL® St PIINTSY/)
00so? 126 330 FORMATIAX 1221004147 X415)
oosS1ic 127 END
END OF COMPILATION: NGO  DIAGNOSTICS.
PRINT SyHgoLic f 29 NOV 73 d:vii0?
PRINT CODE PELOCATABLE 29 NOV 73 13:%1:07

b IR

PRINIDSD
PRINLIDGOD
PRINIDTD
PRINIOSBO
PRIinIDYD
PRINI100
PRINILIIO
PRIN1120
PRIn1130
PRINIINO
PRINy 15D
PRINLI®GD
PRIN117D
PrRivl180D
PRINLI9D

PRINI220
PRINI23O
PRINI2%D
PRINI250
PRINI 280D

0 (0160090g2 14 127 (DELETED)
I 01603384 ™ I (DELETED)
0 01603414 (B 70




® FoR,e SETUP,SETUP
UNIVAC 1108 FORTRAN V EXEC 11 LEVEL 264
THIS COMPILATION AAS DONE ON 93 DEC 73 aT 12:23:07

SUBROUT INE SETUP

E4TRY POINT J31472

~(EXECA LEVEL E12010010A)

STQR‘QE USED: COO0E(L) 201S113F JarAi(dr 2399701: BLANK CIMMONI2) 020300

COMMON B.0CKXS5:

Q303 ,, pPasSS

ogos
000e
0007
oot0

oot2

S = 0083~

0014

— e DO~

0016
- 0017
0020

STORAGE. ASSIGNMENT

ooo!

ooct

- - 0001
oool

e o001
ooc1

000l

0001

-~ 0001
0no01}

0001

0000

ogol

0ocQ

ocoo

0000

- 0001

000l

09000

0003

ono3

0004

USRI
0000

. A

0004 , FLTNUM

NATCHR
NUMBER
EXIY
ORMAVL
DRMASG
NTRAN
NADUS
N1O2s
NERDUS
NiOIs
NERR2S
NERR]S

o0gooi1?
000373

- 000042

000510
000605
000722
ooiin?
001146

-Do1225

ooo711

- 000756

000303
001045
000342
000413
000454
oQi131?7
000232
000286
026507
007877
000030
D0Q2s?
000000

025874

1oL
1400
1766
210L
2300 - -
2651
3l0L
3304
A70L
4416
4636
490F
si76
560F
600F
630F
6516
70L
ASGORM
CHNTHS
DAS
FLTNUN

INVEC

ooo!
000!
o000t
oool
ool
opoot
ooot
opo!
ooo!
ooo!
000!
ono!
0000
2000
ooc

000!
coc0
oooo
oooo
o003
0003
0003
0003
ooopo

EXTERNAL REFERENCES (BLOCK, NAME)

oond12
030406
000435
ono123
000631
000776
LRLRIYY
0J0427
031275
090712
000745
0do0lép
00n31?
020351
0no43p
001271
020474
Q00613
LEDRRS )
0377né
[pls Rs 1o R B
¢d7700
n2s510
000245

ool noo!
150L o001
180L 0001
2196 0001
235L - -~ 0001 -
280L 0001
3116 o001l
3¥s6 001
fo0L 0001
4436 0001
4706 0001
Sgl 0000
S20F 0000
S70F 0000
610F 0001
6326 LELD)
b80F anon
130F 0000
BLANK 0003
cLo 0000
OATE o003
FORYAY 0003
ICHAIN . 0003
IPASS 0000

e

(BLOCK, TYPE, RELATIVE LOCATION, NAME)

000322

oo0042!
000449
000534
000643
ooloi!
0004g!
001165
001312
p0i370
pnl1438
000313
onoj2!
000345
001242
000460
000502
000524
007305
000162
000116
000000
p265né
00027%

tipL ... ooo!
160L 0001
1oL . . goo1
220L ooot
240L. — ... 0001.-.
2904 0001
3206 0001
3%oL 0001
4200 0001
445, 000!
4700 ... 0001
SoofF oog!
S30F . booe
S80F Coo00
6136 0000
640F Qo001
670F cooo
T10F Gou:
sLK 000)
COCE 0000
OLMIN 0003
HEAD 0003
1CHN cooo
1P1s 0003

5-74

000334 12pL
000027 176
0004%6% 200L
000562 225,
000456 _250L
000130 3oL

0pli26 2200
0ol20% 3504
001345 435,
000746 4556
001445 475,
O0olpoS Spp6
000330 S4OF

004400 SY%uF
000442 820F
001307 8426
000546 &8pf
G0045¢ @D,

006155 BLOCK
000169 COL

000053 FETvECL

000002 HEDI
000271 JCNT
ee7703 R

0d DEC 73

coo! ooodép
0001  0DO043%
0001 000051
000! 00015%
0001 000666
0001  0OlO70
0001  ooO%1Y
0001 ool210
0001 0013587
0001 ool416
0000_ poodol
0000 0pO315
0000 000337
ooo! 0002094
0001 oo1252
0000 000470
0000 QDOS55Y
0001 000302
0000 | 000026
0003 § CO0Od?
0003 | O0sull
0003 I 000023
0000 000655
0003 1 ocolll

3ot
170L
20%
227¢
260L
Joou
327
JéoL
4800
4600
“8pF
Si10F
55CF
6oL
s2le
650F
690F
0L
CARD
LI
FLONAN
HED2
INJPS
157¢gP

yeSab

¥00d d0

TN
Y

I
1

Ir
i

iNJ

VVd 1

T
!



0000 1 000275 (vOTY 00no i n00273 J 0000 ! C£00273 0002 00770% xPTS 0003 | ODOLIY KRN
0003 1! 026573 «<uNIT 2003 1 000112 LNCAY 71700 1 000272 # 0003 | 007701 maP 0003 | 024505 MAXCLS
0003 R 703120 4EANS 0000 | 0ONODI7Y MYABLE 0003 019612 « 0003 OL967% NBLK 0003 | 000113 MRIN
0003 1 200052 NOFEAT 2003 | 0J6010 NOFLD gnc3 007705 NOPTS 0000 [ 000J3DC NSTaY 000C | 000" WNTABLE
00G6 | 00030C «U™3ER 0909 | N2012% NUMVEC n"0% | 003000 NXTCHR 0000 | 000277 w1782 0000 | 000276 N932
00n3 | 226534 PUNCH 0003 ® g20117 SgP 1003 1 002203 5MpLS 0003 | 007702 sPTwie 0003 003054 sTpeY
‘0003 R J20i15 STOMuX 0003 | 027615 SyMgLS 0903 | 026572 vakSiz

oclol 1* SUBROUTINE SETUP SETUDOOD

Ogioi 2* (9t e a Pt err s e o et ttaretarstesstonceanoresttatesstsescnsataccrenesrneresStiTunnln

oolo! 3e C SETUDD20

oclol 4 C THE PURPOSE OF SUBROUTINE SETUP 1S TO READ AND ANALYZE ALL CARD SETVOOJ0

golol Se C INPUT TO THE PROGRAM, INITIALIZE DEFAULY OPTIONS,AND ASSIGN DRUM SETUDOYO

ogiol be C STORAGE IF NEEDED SETUOQSD

oolol 7. C SETUCDSGD

oolol 8e (P N Pt e s et easatisenttedetstitonetasteittsasanssasssosassnsnsssrernnnsSETUODTD

colol 9 C SETuposo

colol 10° INCLUDE COMMON,LIST SETvpr%o

oolo4 10+ PARAMETER M XPQP=50,MAXFET=3)

oclos 10 PAKAMETER MaXxpliM=25000 ! il it

colos 10 PARAMETER MAXFLD=100

oolo? 10 COMMON,PASS )HEAD(42) NOFEAT FETVECIMAXFET) ,ISTOP LNCAT NMIN KRN, : il I

golo? 10 * STOMAX,DLMIN,SEP, Ht‘NS(NAIPCY.nAIPOPD.S'o!V(HAlFCY MAXPOPY,

oolo7? 10e ® NOFLOWFLONAMIMAXFLD) oBLOCKIMAXFLD 6] 4BLE(MAXFLD 2], 4 X o ot

oolo? 10e e SYMBLSIMAXPOP) ,DAS,FORMAT ;MuaP,

oolo? 10 . srtelo.lﬂo.xvrs.uorrs.cLo(n.(uor.n.lrort

oolo? 10 ey NIMAXPOP) ALK IMAXFLD ,MaAXPOP)

oolo? 10 ® JPUNCH MAXCLS, TCHN  CHNTHS, ICHAINIMAXPOP) ,yARSIZ ) AN A

oolo? 10e e KUNIT

0oli10 10 INTEGER VARSIZ 4 AL .

ool 10 INTEGER PUNCH

opli2 10 REAL MEanS ! s N e a L el

ool 10 INTEGER SPTRIG,BLOCKBLK,SYMBLS, ncao.rthcc.FLonan.oas

0ol14 10 INTEGER FORmAT ! A

00115 10 END

oolié i1e DIMENSION INVECI22),CARDIS2) ,NUNVECIDID) DATEL2) ! el iy

ooli1? 12 DIMENSION HEDITI1D)+HED2(ID) COMNTLROD) SETUODL1O

ool2o0 13e EQWUIVALENCE (nEDI(1)+HEADII)), (DATE(L1 ) HEADIIS) ) . _SETuD)20

ool20 14 . (HEDZ( 1) sMEADIL20 ), (COMNT L) yHEADEI2Z Y SETUO 30

opl21 15e DATA INVEC/IFEATURY ("ISTOPY ,*LNCATY (*NMINY *KRN,"STOMAR® ,*OLMIN® ,SETUD 4D _

oolz1 16¢ CUSEPY  PFORMAT*  'HEDI "+ "HED2" y"OATE" s " oENDe " ,"SEND®" ,"CONMEN", SETUD1SD

ool21 17 ® 'SYM3OL','QASUNITY P MAPY , YPUNCH® , *MAXCLSY ,"CHAIN ,"ERIPSY/ ¥

00123 i8e INTEGER COQOE+CARDZODATE HEDI yHED243LANK COL JCOMNT JFLTNUN SETuo)70

ool24 19+ DIMENSION NTABLI(7) ,MTAQLE(T) SETVD18D

ogla2s 20° INTEGER SMBLS SETVo190

0ol2s 21° DIMENSION SMBLSISD) SETun200

ool2e 220 Ce SETvD210

oonl2e 230 Ce DEFAULY VALUES FOR [INPUT PARAMETERS SETun220

coizs FEL Ce SETuc220

0o0l127 25°¢ DATA pPUNCH/p/ SETup24o

0ol3l 246° DATA DLMIN/3e2/,FOIMATZ2/,STDMAX/ 4S5/ MAP/20/7

0Dl3e 27 DATA ISTOP/ 0/ NMIN/IO/ KRN/ Y/ SETup260

00142 28 DATA MAXCLS/MAXPOR/ SETLO270

0olwy 29* DATA SHBLS/ P17 %29 737 P00 950 gt P70 080 P90 "a%,%89,°C*,%0",%E'SETUD280 -

uuqu 0. ..OFO.QGO.QHo.|||'OJ'.O(O'OLO.oqo.ou..ooo.l'l.Ogi.llo.osi.oto.ou'. S£1u0390
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V

LRRR
0ol4s
001lwe
col1s0
0plis3
CoIsY
0olss
gols?
DulscC
00182
0nlas
0p123
0neo2
00203
00206
on2pe
0ozt
oc22c
00220
00220
00220
gco221
00222
00224
00:25
00226
00231
00233
00233
00233
gp213
00234
00235
00237
00240
00241
on242
00242
0n242
00242
00243
00244
D024s
on2yy
0p2s0
0o02s1
00252
00252
00252
00252
00253
00254
00256
00257
00240
002s!
002!
00261

e
32e
33
3N
35
Jse
37°
3fe
39
4D
1
42
43
wuyr
45
“h
“ye
48+
e
S0°
$i°
$2°
S3e
54
55
5S4
S
58¢
59
60°
6l
62
630
64
65
66"
67e
LL A
69
70
71°
72¢
73>
! e i
15
76¢
77+
78%
79
ep*
8l*
azxe
81
84e
85*
Bs*
81
83

Cse
Ce
Ce

Ce
Ce
ce

Ce
Ce
c*

Ce
ce
Cce

Ce
ce

'.V.."'o'l'.".o'l'o"'o..'l'.'o'/'o"'l".u"'u".o.d'a..'-'5'.'7$t‘00300

Ot MY N Y vy

DaTa alanc<s ' v/

DATa 1PaSS/n/,lcHn/0/
LOSICAL ASGORM

DATA ASGDR™M/«FALSEW/
IPASS=1PASS.I

NOF D=
ARITE (46,7EaD)
A iTE t6,863n) "

1J READ1S,480,2N0*4731C0DE,CARD

A1 TE (6,5591C025,24%0

CoLe2

09 20 1=1,22
20 1F(CODE «E@e INVEC(I)) GO YO (30s50:62+70,80+90410041104120.130,

©1490,150+24%0,3804160+170,200+210+220+230+2354225)01

MRITE (644990)CODE,CARD

G0 10 10

FEATURE CAR)D

30 v = NXTCHR(CARD,COL)

IF (J,EQ,8LANK) GO TO 10 s

COoLmCOL=1
NOFEATeNUMBERICARD +EOL 4 NUMVEC)
DU 40 1=l .NOFEATY

40 FETVECHI)=sNyMVECIT)
Gy T2 10

I15T0P CARD [(MaXIMUM NUMBER OF ITERATIONS)

S0 J = NXTCHRICARD,COL)
IF (JeEQe83LAYNK) 50 TO 10 . i
COumcOL~1
J = NUMBERICARD,COL ,NUMVEC)
1SToP = NJMyELCI(L)
G0 10 10

LNCAT CARD (NUMBER OF INITIAL CLUSTERS OR CATEGORIES)

al J = NXTCHRICARD,COL)
IF (JeEQeBLANK) GO YO 1D
CoL = CoL~1l
J = NUMBER(CARD,COL ,NUMVEC)
LNCAT = NUMyECI(L)
1PASS=]
Go yo 10

NHIN CARD (MINIMUM NUMBER OF POINTS PER CLUSTER)

70 J = NXTCHR(CARD,COL) i il
IF {JeES+OLANK) GO 1O 10
CoL = coL~1
J & NUMBER(CARD,COL ,NUMVEC)
NHIN & NUMVECTL)
60 10 10

KRN CARD (NUMBER OF ITERATIONS PER FULL OUTPUT)
5-76

SgTvolio
SETVD320

SETUD330
SETuecavo
SETUNASD

SETvol’0
SETuolso

SETuos20
SETuosido
SETuDsY0
SETupssSo
SETUDNSD
SETuow?0
SETUO48Q
SETuDs%0
SETUOsO00
SETUOSIO
SETUDS20
SETUOS 30
SETUDS“0
SETUOS550
SETUDSen
SETurs70
SETUOSS80
SETuDSY0
SETuDsCO
SETUDs!D
SETUDs20
SETUD430
SETUDs%O
SETUD6SO
SETUDs&D
SETUDLTO
SETUDsS8O
SETUDg%0
SETuD700

sEtuoziu
SETvor20
SETVO7d0
SETUDYYO
SETUO7S50
SETUD?60
SETUO?70
SETvo780
SETuD7%0
StTucslo
SETuoslo
SETvoe20

ALI'IVOD ¥00d JO
g1 AOVd TVNIDIO

]



Co2sl
00262
00243
00265
002‘5
00247
gcn2ro
002790
00270
00270
gc2ri
gc2r2
ocer2
00272
co272
0c273
oD274
00274
00274
00274
00275
0c276
og2r?
00277
00277
00277
oodgo
oo3o!
00303
00304
0o3ps
00306
00206
00306
00306
colo?
opd1s
0035
cons
00315
003186
00324
0p324
cglav
col24
0032%
20333
c0333
00333
00333
00334
c0l3s2
00342
00342
00342
00343
0034y
00345

89
90
91
92+
93w
Gue
95
96°
97
SR
99
100
101+
102*
103
104
105%*
106
107
10Fe
109°
110°
e
j12e
113
1L Bk
1156
116
117
liage
119
120
121°
e
123
124
125°
126°
127
128¢
129+
130¢
131
132¢
133
134¢
135
136°
137¢
136°
139
145°
1491¢
1920
43¢
144

J98°.

146°

N~

Ce
Ce

00

Ce
()
e

Ce

Ce

Ce
120

Ce

Ce

ce
130

Ce

Ce

Ce
140

L

C»

Ce
150

Ce

C»

Ce
160

Ce

Ce

C»
170
180

J e NXTCMRICARD,COL)
IF (JeEQeBLAMK) GO TO 10

CoL = CcOoL=1
J ® NHUMBER(CARD,COL NUMVEC)

KR = hU“‘cC'll
60 T0 10

- P
S5TyuM, & o Ky (W XINUN ST, Np Ry D‘v|‘vgou e (LUS'END

J = FLYNUMICARD ,COL ,STOMAX. 1
60 TO 10

DLMIN CARD (mINIMUM DISTANCE BETPEEN CLUSTER MEANS)

J o= FLTNUMICIRD +COL ,DLRIN, L)
69 7C 10

SEP CARD (niSTANCE FOR SPLITYING)

J ® FLINUMICZRD,COL,SEP, 1)
SPTRIG=!
GO0 TO 10

FORMAT CARD

s
JeNXTCHRICARD ,COL )
IF (JeEGeRLAMK) GO YO 10
CoLecOL~1
JENUMBER(CARD 4CCL HUNVECQ)
FORMAT=LUMVEC L)
6L YO 10

KLU CARD

READ (30+.500MhED)?
Gu TO 10 .

HEDL2,CARD

READ (30,5003IHED2
GU Y0 0

DATE CARD

READ (30,500)DATE
60 10 10

CONMENT CARD

READ (30:500)COMNT
GG T0 ¢

SYMBOLS CARD

ICNT=D

ICNT=TCNT + 1 d -

IF C(IENT.GT MAXPOP) GO 10 10

5-77

SETu0BIO
SETuos%o
SgTuoeso
SETuDBeD
SETuog?70
SgTvossD
s! TUQB %D
SgTuoecCo
SgTuoeio
SETuOSZ20
SETVUDeAs
SETuD940
SETUE950
SETUD960
SgTugeio
SETuo9s80
SeTuoevyo
SETviooo
SeETviclo
s€Tuion2o
SETujplp
SETUIOND
SETViIODSO
SETUlIDS&O
SETuig70
SETuionso
SETVICY0
SgTV1I100
SETulllo
SETui20
SETulido
SETulL %O
SETui150
SETujl60
SETvuirio
SETul180
SETui190
SETV1200
SETvi2i0
SETui220
SETvi230
SETVI24D
SETul250
SETul1260
SETu1270
SETV1280
SETViI290
SETUI30O
SETuillO
SETulzzo
SETulddD
SETui3lvo
SETVIASO
SETullen
SETviIdT0
SETUI38D
SETviaYO
SgTuislo



00as?
00350
00352
00354
00355
00355
0p3ss
003ss
003ss
00357
00361
00362
003s3
003y
003s4
003ss
0D3e4
003eS
003se
cpiro
00371
00372
00373
003?23
oni?l
00373
0037
06375
0037e
0oo4no
oo4o1
cp402

- 00%03

00403
0040
00403
co“o4
oo40s
oo4o0?
00410
oo4i
o041l
00411
00411
oo412
oo%13
00415
co4le
o047
op420
00420
00420
oo%21
oo%22
00423
0p423
00423
oo423

147
j4se
149
150"
151°
162+
153
1S4
155
150
157
193°
157
160°
161
162°
163>
164
165
166°
167+
168
169
170°
71
172
1730
174
175
1760
177
178¢
179+
1860
181°
182°
183¢
184
185°
186°
187
188
189»
190°
191
192
193
194>
195
196°
197
178

199

200°
231
202+
203
204°

190

Ce

Ce

e
200

Ce

Ce

Ce
210

Ce

Ce

ce
220

"nn

225

ce

Ce

ce
230

Ce
e
235

Ce
ce
ce

ME L ATCHRICARL ,COL ! SETVINIO
1F (M ECeRLANK) GU TO ;g . SETv %29
1F (M EGe*o?) GG TO 190 SETulule
SYMELSUIphT jem SETUlINSD
Gd TC 1’0 SETUI45D
SETUl4eC

DASUNIT CARD (UNIT 0L BHICH DAS TAPE 1S T¢ BL CREATED) SETuis?0
! SETUINED
JEnITCHRICARDG ,COL) SETuisvo
IF (JeECebLANK) GO TO 10 . SETUISO0D
CoLsCOL~! SEtvisSio
JROUMBERICARL ,COL ,HUMVEC) SETU1620
DAa>suuUMVEC L) StTuisio
60 10 10 SETULIS“D
SETUISSO

MAP CARD (NUMBFR OF ITERATIONS TO QUTPUT MaP) SETULISED
" SETVlS70

JENxTCHRICARD (COL) SETulSen
IF (J.EQ.BLAMNK) GO 10 10 SETUISYD
CouscOL~! SETuis00
JENUMBERICARD 4 COL JNUMVEC) SETulslo
MaPaNyUMVECIY) SETuisl20
G0 Y0 10 SETuisldn
SETULI4S90

PULCH CARD (PUNCH SIATISTICS on CARDS) SETULI650
SETU1460

PunCHs3 . SETuis’0
JEUXTCHRICARD ,LOLY SETVlsdD
IF (JJ.EQeBLANK) GO 70 1 SETuleY0
CoL=COL=-] SETV1700
JaNUMBER(CARD,COL ,NUMVEC) SETVUIT71D
PUNCHENUMVECT]) SETuiy 2o
G0 10 10 SETui1730

ERIPS CARD ( UNIT T0 USE AHEN CREATING A TAPE
JeNgTCHRICARD ,COL)

IF tJ +EQ+ gLANK) O YO 10

CuL = CoL = !

J = NUMBERICARD,COL ,NUMVEC)

KUWlT = NUMyEC(])

SETVI?YO
MAXCLS CARD (MAXIMUM NUMBER OF CLUSTERS!? - - SETViI?50
SETULIT6D
JaNXTCHRICARS ,COL) SETULI?70
IF (J.EQ+3LANK) GO TO 10 SETVI7YO
COL=COL~! SETui?%0
JaNUMBER(CARD ,COL 4NUMVEC) SETuig0O
MAXCLS = NuMvgcCil) SETVInlO
60 10 10 SETuis20
CHAIN CARD (CHAIN CLUSTERS WHICH ARE DLMIn UNITS APART)
ICHNe )
JuFLTNUMICARD ,COL ,CHNTHS,, 1)
6J 13 10 ;
SETuisdo
*END® CARD (IF THE NUMBER OF OR|GINAL CLYUSTERS 1S GREATER THAN ONESETUIBYD
READ INITIAL MEANS) SETu1aSD
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0p%23
00Y23
0oY24
00426
oo%30
00431
00433
0043y
00435
LA R Y
00450
ooMs1
00453
00482
D0Y45
U0YeSs
Co4s5
00465
co475
00504
0050¢
0os10
00s512
00513
o0S14
00514
00514
00514
00523
00525
00532
005313
005135
00541
00542
00544
00550
005s1
00553
00560
00561
00563
00Ss7
00570
oos57r2
00576
00577
oné00
ooén!
o060l
coéol
Qoé01
00602
00603
0oeéns
0oén?
00610
00612

205"
206"
207°
208°
209°
219
211
212
213°
214°
215
216
217¢°
218
219
229°
221
222+
223
224°
225°
226
227
228
229°
230°
231
232°
233
234
235°
236°
237
238¢
239
240°
291
242°
243
244
245
246"
247>
248"
249
250°
251
252°
253"
2549
255
¢58°
257
258°
259+
260°
261°
262°

Ce
Ce

Ce
Ce
Ce

c.
ce
Ce

240

250

260

265

2;0

280

290

300

.310

Ce
C»
ce

320

330

3«0

iso

360

370

IF (NOFEAT.GT0) 50 TO 250
ARLTE (6,580
Ca.L EXIf
17 tuNgaT*6g*2) 6D T0 240
L%CaTwm)
60 T3 239
‘\l?‘SSO-Y.'lgc To 265 .
£40(8.08 130 (IMEANSI k), Um IV N0FEAT) Jkel ,LNCAT)
CA4T I WUE
AITE (64580
WnlTE (64892 (BLANK FETVECIT ) yl@! yNOFEAT)
D3 270 J=l L NCAY
BLiTE (L005N) e IMEANSTI JJ)elm) NOFEAT)

READ IN FIELYD IDENTIFIERS

READ (5,430)1CODEVCARD

IF (COCE«ER"SEND*") GO TO a0

17 INCFLDeLE*MAXFLD) GO TO 290

ARITE (6.54n!

CALL gx17

CINTINUE

READ (3D452n)FLONAMINOFLD) o (BLOCKINOFLD JJ) U™ 1,46)

ERROR CHMECK NG FOR INPUT FI1ELDS

IF ((3LOCK(LOFLDs2)=BLOCKINOFLD,11)+6GEsD) GO Y0 300
WRITE (4,570 H0FLDBLOCKINOFLD, 1) +8LOCKINOFLO,2)
Call EXIY

IF laLocllNgfLD.I'oG(ol| GO0 T0 310

PRITE (64380 )NOFLDypLOCKINDFLD, 1)

CALL EXIY

If (6LOCKINQFLD,3)«6GEei) GG TP 1320

MRITE (6,590 0FLD+8LOCKINOFLN,3)

CALL EXIT

IF ((BLOCKINOFLD+S)=BLOCKINOFLD,41),GE«N) GO TU 330
ORITE (6,600 HOFLD +HLOCKILOFLD o) 4BLOCKINQFLDS)
CaLL EXIT

I7 (BLOCKINGHLU,4)eGEe}) GO TO 4P

MRITE (6461Nn ! NOFLDIRLOCKINOFLD 4!

CALL EXIT

IF (BLOCKINQFLD,6)eGEel) GO TC 35C

SRITE (64,0201, 0FLDALOCKINOFLL A

CALL EXIT

COnTINUT

NOFLD = NDF _De)

GO Y0 2R3

SEND CARD

NGELD = NOFLIe)
lé tNOFLCGTed) GO Y0 370
WRITE (64530)

CALL EXIT
WRITE (4,670

DO 38D I=1,nO0FLD
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sETvisen
SETuig70
SETUIRBD
SgTuia’o
SeTuleloD
SgTvislo
SETviIg20
sgTuledo

SETVI95D
SETULI9sD
SEtule?0
SETuigsn
SETUILI9Y0
s€Tv2o00
SETv2olo
SETuv2020
Sgtuv2oJdo
SgTu2040
SETu2ns0
SeTuzonen
SETu2nio
SETu2080
SgTu2o%o
SETu2)100
SETu2ilo
SETv2140
SETu21d0
SETV21%0
SETv2:50
SETu2160
SETuz)70
SETu2180
sttu21%0
SETv2200
SETV2210
SETu2220
SETU2230
SETU22%0
SETU2250
SETu2260
SETv2270
SETuz22860
SETu22%0
SEiv2ioo
SETu23i0
SETv2320
SETU2330
SETu234o
SETv2350
StTu2ie0
SgTuveldlo
SETuvzivo
SeETu23vo
SETu2y00
SETu241l0



006435
0062%
00s25
Coe25
0Cce25
00625
crce27?
coe3!
gCels
906836
coed7
ggewt
Cobus
0064s
Cob64e
Dobus
D0é4e
00642
02650
00653
C0653
00ess
00656
00657
0pésl
Doss2
0Désd
gceéess
0née?
opéer3
LR
DQoé67e&
00617
oor00
20701
cc7o3
0706
ooc?o07
ce7io
00712
co71s
00716
00718
co7:17
00717
cor2e
ccr20
oo’2c
oe72.
00723
00724
00725
oc72¢
oo7r27
00730
oe731
00732
00733

263°
264"
265*
2656°
207"
262°
269°
27C»
2721°
272~
273
274
275
276
277
276
279
280
281°
282°
283
284
285°
284°
287+
264
269"
290°
291°
292°
293°
294°*
295
29s°
297
298¢
299
3c0*
3oL
Jo2e
303
304
305
306"
307°
3Ju*
3o9e
310
3l
Ji2-
313
314
315
Jlé6°
317
Jlae
319
320°

SRITE (6,683 1T LONAMIL ) oIBLOCKLT JJ) 0= 02
JBC CCNTINVE
Ce
(e
Ce ARE DEFAILY SYyM85.S Y0 B8F LSED2.
Co»
IFIICHTeGTeniS0 TO «CC
D0 390 I=i,m22CLS
390 SyMpLStI1=SMe St
GG Te %20 i
SCC IF tICNTeGEL*AXCLS) GO TL &2¢
Du &10 T=iC%Y  Mad(S
Y10 SYMELSIT)=SHELST)
“20 CONTINVE
C»
Cce ASSIGN DRUM STORAGE !F NEECED
Ce
IPTS=n
DO 430 I=!,.CFLC
IPTS=IPTS*((FLOCK(],42)=BLOCKIT 1) )/BLOCKI] 3} « 1) o
. (1BLOCKI],S)=BLOCKII 4)1/RLOCKII,6) « 1)
430 CONTINUE
ITOYT = IPTSeMOFEATY
IF(ASGDPHMIGLO TO &35
CaLlL DRNAVL(NNJZ.N{ZUID
435 CONTINVE
It (1T0T«GTh832) GC TG N&OC
TFUIPYSLE«n!IT7B2)GC TO w4us
Y40 MRITE (6,69p)K%32,M1782
CALL EXIT
445 1HILASGDR¥)IGO YO 447G
ASGDRM= 4 TRUE
1T0ran%32
450 CALL DR™ASGIS,ITOT NTABLE NSTAT)
IF (NSTAT«EQep) GO TO 440
WRITE (64700!NSTAT
caLL gxIv
460 CALL ORMASGI7 NITBZ ,MTABLE,NSTATY)
IF (NSTATe+ESeC) GO TO 470
ERITE 16,710 NSTRYT

CALL EXIT
470 COUNTINVE
Ce
CALL NTRAN(4,10)
ce RETURN TO PROCESS THIS SET OF DaTa
RETURN
Ce
Ce FINISHEDs REWIND DUTPUT DAS TAPE AND EXIT
475 1F(DAS«GT+0ICALL NTRANIDAS11,22)
CALL EXIT

480 FORMAT(AS,4%:8241)

450 FURMATIEY INyVALID I%PUT CARD==~IGNORED"/TSsab,s4X462A1)
SO0 FORMAT(ICE,10a6)

SIC FURMATIEBFI10,.2)

S20 FORMATIAG,142,615)

S30 FORMAT(® AT LEAST ONE FI1ELD MUSY BE INPYTe)

S40 FORMAT(® TOO ManY FIELDS ARE BEING INPUT')

S50 FORMATISX AL 49X, 62A110
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SETu2u2e
SgTu2sio
SETwa2uNg
SETu2uy
SETQ2442
SETu2u4l
SETU2444
SETU244%
SETU2450
SgTuzusn
SETu2420
SETU248D
SETU249%0
SETv2sCO
SETu2sli0
SETV2s540
SETU2530
SETU2s40
SETU2550
SETu2segp
SETv2s7o
SETu2s80
SETU2550

SETU2s800
SETu2s20

SETU2460
SETu2s70

SETUZ480
SETU2s6%0
SETvz700
SETu2710

SeTu2730
SETU27%0
SETU2750
SETu2760
SETv2770

SETu2760
SETL2750

SETuzaoo
SETu2slo
SETuz2s2o
SETu2ado
SETuzaYo
SETuzss50
SETu2ae0
SETuv2870

ALI'TVAD ¥00d JO
SI DVd TVNIOIYO



00734 321 SA0 FORMATI® AT LEASY ONE FEATURE MUST BE INPyuT*) SETu2880
op7as 322+ S70 FORMAT(® IN FIELD"»14¢" INITIAL LINE®,iSs* IS GREATER TwAn LaST LISETU2890
0e73% 323 ®RE',I5! SETu2900
00738 324° S80 FORMAT(® 1HpTIAL LINE IN FIELD®*,1%* DEFINED LESS THAK 1%, 15) SgTuaeic
00737 325* 990 FORMATIY LInE INCREMENY I FLELN®, 14, DEFINED LESS THAN |%,15) sEru2veo
on%4n 326, 620 FOQnAY‘. ' FIELDe 19,0 INITIAL SAHPL(-'ls.- 1S GREATER Twmah LAST SETu2g30
00740 327 AP et e ) ) SETU2940
00741 328~ 010 Cn ‘( 1"171ab SaMPLg IN Figtp' .|~.' 1S LESS Tupah 14 15) SgTu29s0
0p742 329 620 fOkulTl SauPLg l"("c"t"' l" Figto” bl Y Bad b 15 LgSS ThahN 1% 5) SEYUIOO(]
oc743 33in* 630 FORMAY(/Z/' MPUYT SUMMARYy'// SETu2970
00744 331 640 FORMAT(2X,"CLUSTER", 21.121a|.-(ul°l2. LERE SN SETU2980
00745 332° 550 FURMATISX12+5K,121F4%2,2X)) SETu29%0
00746 333 660 FORMATIZISX,"INITIAL CLUSTER MEANS*/) SETU3D0O
00747 334 870 FORMATIZ/30Xs*FLELDS TO BE CLUSTERED /710X "FLIELO 15X, *FIRST?5X, SgTulolo
00747 335° ¢ 'LAGT b X  LINE" ,bxs"FIRGT " ,Sx, "LAGT 26X, "SAMPLE 710X *NANE " yoxs sETUIO20
00747 136 o "LINE® (B8 tLINE® ;6K ,"INC,* (6% oSAMPLE® ,“x *SAMPLE® (9X,1INC,*/) SETu3ndo
007s0 337 630 FORMATIIX o130 e o dX Ab6,4K,6015,5X)1) SETuU3lp%4“Do
00751 3iae 570 FORMATI(?® USFR HaS REQUFSTED TUO MaAMNY DATA POINTS==STORAGE NOT 4VaAISETUlO50
00751 3139 SLAGLE'/7" AvAILABLE STURAGE 2N Fn412 pRUMS 1S5°,17." WORpSY/ SETU3IDGD
00751 340" ® * AvalLadLg STORAGE On FH1I782 gRUM IS°*,17,% wORpS*/Z) ScTulon’o
oo’s2 341 700 FuRwAT(® FI E ASSIGNMELT NOT MADE FOR UNIT 4===pSTAT=?,317) SETulpnso
oo’s3 342° 710 FORMAT(® FILE ASSIGNMENT HOT MADE FOR UNIT 7=«=nNSTAT=*,17) SETuipYo
00754 343 Enp SETU3100
END OF COMPILATION: NO DIAGNOSTICS,
SgEYUP SYMgoLIC 29 NOV 73 13:i41:11 0 0;605340 14 34) (DELETED)
SETUP Z00E RELOCATABLE i 29 NOV 73 1331vi1:11 1 Ol1els642 s 1 (DELETED)
0 01618706 14 118
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® FOR,® TAPERD,TAPLRD
UNIVAC 1108 FORTRAY V EXEC 11 LEVEL 254
TulS CCHMPILATION A4S DONE Own 93 DSC 73 AT 12:23:11

SUBROUTINE TaPERD

STORAGE U3ED:

COPE( 1)

COMMON B8LOCKS:

0003

PASS

026574

=(EXECA LEVEL E£120100104)

ExTRY POINT T01400

201635

2at1a10)

EXTERNAL REFERENCES (BLOCK, NAME)

0004
000s
0006
ogo?
goio
0011
0012
0013
oo14
~-0015

STORAGE

ono!
oooti
coo!
o001
goo1
o000
aool
0900
oooo
goot
0000
0003
Goo0
cooo
oooo
goo3
0000
0000
8000
oo00
Gooo
0003
0oo0
0gul
0000
0000
0oo3

NTRAN
CMERR
UNPAK ]
UNPACK
uUNPCK
NADUS
NiO2s
NiOIS
NEXP S

< NERR3S

ASSIGNMENT

020273
000042
030051
000300
091224
030244
0072620
000455
000532
0002p2

-goo222

036155
000579
000292
030145
026506
000176
000642
oonon4
no00LAs
0N00s!
002114
000206
8265n%
Qoni13z
000%62
006010

1004
1566
20L
2516
3o0u
3490F
1736
410F
450F
6oL
ADD
BLOCK
pol
FLINE
HARD
1CHN
1FRST
INJPS
1s7
Wb
JREC
KRN
LINING
MAXCLS
nNB
NCPR
NOFLD

SL0¢cx, TYPE,

000!

gool
ooo!
coo!

000!

0020
0000
0000
ogoo
0001
gooo
0003
0000
0003
oooo
0050
0000
0000
n000
ooo0
no20o
0003
00900
0000
gooc
0000
0003

e ™

el e T T

000343
020527
000717
091116
001512
n0p254
onnind
onNpYss
000546
onisSe?
nno213
026507
ono17s
a07?700
n0D163
aonossl
oup22l
0nN0s3s
nInise2
nnn231
02214
n2s573
chn2ol
ono!ssS
0n0%67
onnles
on770S

oan?23;

120L
ls0L
2004
260L
3noL
3S0oF
38nF
420F
460F
622G
AnC
CHNTHS
ostL
FORMATY
I

io

IFT
INJPS
ISTaAY
1 aRDS
&
KuNLT
LINSTR
NAXREC
NRITS
NCS
NOPTS

RELATIVE LOCATINN,

BLANK cOMMON(2Y DQOQOOD
NAME )

2001 000407 13pL
2001 000677 1700
0101 000727 2204
000! 001129 2700
nno1 001336 3201
o090 000263 360F
no000 gnn327 390F
2001 000741 4256
0001 000171 SoL
000! 000223 70L
000N 1 000564 ANCLNG
0003 ! 007706 CLD
onon 1 000214 FC
neoo | 000000 FRM
onon 1 09022! [AUR
nooo 1 000173 10IMI
cCo00 1| 000232 4
o009 1 000226 P
nCc03 | 00011l ysTyp
620N | oc0224 o
ange | 0n0ls! KBUF
neon 1 000215 ¢
eNC3 1 0ON112 UNCATY
0703 R ND20127 HEANS
0003 1 014879 npLK
0000 1 Q0571 NDSPR
0000 1 000563 NPRC
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ouol
0091
guo!t
000!
0001
oooo
ooot
occo
oono!
ooo1
cooo
0003
ooc3
coco
gouo
Qouo
ocoo
oucy
oocGo
oooo
ooouo
Guoo
ooco
oguo
Coouo
00Yld
00ogo

B B e e e e . e e e S e e b e e

000455
02012
000750
021140
000463
cog273
oooi21
000502
onl43e
co023?
oooit?
C07%&77
ooco53
ouciz?
00u023
000179
OGGle?
go?7703
pooi 71
G0022%5
co01 70
©cgGaie
0noeond
0uire
000565
Ogoita
ooo227?

1900
1746
230L
2804
3266
370F
“ou
“30F -
5726
8oL
BIT
DasS
FETVEC
FSCAN
IBYTE
ioim2
inNB
IRD
1TEmpP
oJ
UT)
LINC
LSk P
HasSH
NC

NM N
NPTS

0 DEC 73
oog! 0p0473
0001 Qoore?
0001 ooloi?
0001 001205
0000 000234
0001 000612
0000 000353
0000 000517
0001 001462
0001 000261
0003 ! 007305
0003 | 0301l1ls
0003 | GOo&O0l!
0003 | coouoD
00Ul | 026510
0000 | 000200
0000 000&4é
0000 1 000217
0000 § 000160
0000 | 000230
0003 | 007704
0000 | 00020%
0003 | 007704
Coud 1 ol14812
0U00 | 000572
0003 | 0000S2
0000 | 000561

123233 on¥y

15pL
1800
2%0L
2%
JloF
3706
400F
S940F
$766
oL

B LK
oLMiIn
FLONAM
HEAD
TCHAIN
IFLD
INJPS
IREC
TuntT
JPTS
KPTS
LINEND
MaP

NCAR
NOFEATY
NRPDS

19Vd Tynps

[ d0
o140

r
N

51



i gNU0 | 000556 S n020 | nJN220 NSAMP 0000 1 JCD027% wSCAN 0000 1 000233 nar 0003 | 026504 PuUNCH
0000 ! 000210 SAMEND 0020 1 030211 SaMINC o0N0 | 000207 SAMSTR 0003 ; 000117 3EP 0003 | 007702 seTRIG
0f03 | 003054 STOEV oncY ' oNO11S STOMAx ongn § 030573 svo 0003 | 007615 SYMBLS Q003 1 026572 vARSIZ

coini 1. SuBaauT ;k tapEaDLIBUF) TApEODOO

Oo.ol 2° C.D..l.b.oo..oo‘oo'...000O.O....‘Oo‘ooo.‘....O.O..Qo.00000000.0..-.......7!?(09lo -

goiotl 3 ce TAPEQD20

colol qe Ce TAPERD RCADS THE MULTISPECTRAL STANNER DATA TAPE+s UNPACKS THE TAPEDGIOD

oolol Ge Ce REWUIRED DATA AND STORES 1T ON DRUM TAPEODOSO

0olnl 6* Ce TAPEQODSO

ooloi 7 (P e P st st et el eeat et sst i atlaetenstiessassranttgtapessnrtstarsnntpgrnnnnsenTAPLODSD
0oi03 e INCLUDE COMMOIN,LIST . TAPELOCT70

00104 8e PARAMETER Ma(POP=50 ,MAXFET=3D

oplos Be PARAMETER MaXpIM=25900

oclos A PARAMETER MaAXFLD=1D)

ootio? de CUMMON/PASS /HEAD142) NOFEAT ,FETVECIMAXFET) ,ISTOP ,LNCAT ,NNIN, KRN,

ooio? ae @ STDARX ,OLMIN,SEP ,MCANS(MAXFET ,MAXPOP) ,STREVIMAXFET ,MAXPOP),

oolo? Be ¢ NOFLD WFLONAMIMAXFLD) 33l OCKIMakrLDeb) yBLX(MAXFLD2)

oolo? 8e ® SYMBLS(MaXPOP) ,DAS ,FCRMAT sMpP,

oolo? 8e ® SPTRIGIRD KPTS NOPTS,cLD(MAXPQP MaAXPOP)

cotlo? Ae oy H{MAXPOP) NBLX(MAXFLD MAXPOP)

£oi07 8 o JPUACH MAXCLS, 1CHI ,CHNTHS , ICHATNIMAXPOP) ,VARS]2Z

00107 ae e XunlTY

ooli0 ge INTEGER VARSIZ

09111 8e INTEGER PUNCH

ool112 8e RcAlL MEANS

0013 8 INTEGER SPTRIG,BLOLKyBLK,SY LS, HEAD,FETVEC,FLONAM,DAS

ool1y ae INTEGER FORMATY

00115 8 EnD

i 0alie 9 DIMENSION 15035),1BUFLL) TAPEODS®O
oot1? 10 IMPLICIT INJEGERIA=Z) TAPEQO®D

ool2o lle DIMENSION FRMI(2,2) TAPEDICO

ool21 12+ DATA FRM/'UnIVERSAL P L,'LARSYS 2/ TAPEDL IO

0pi23 13* DIMENSION IST(1S),13YTE(ID) JRECIID) TaPEO120

00123 140 Ce TAPED 30

0pl123 15 Ce THE ARRAYS glT,NB,AND HWRD ARF PRECALCULATED AORD AND p1IT TAPLO1%0

00123 16 Cce POSITIONS OF INFORMATION IN THE HEADER RECORUD OF THE UNIVERSAL TaPEOLISD

op123 17 Ce FORMAT #M1Cw MUST BE EXTRACTED., TAPEDI6D

00123 18 Ce > TAPEDI170

coi23 19 ce HMRPDS = Noe OF RECORDS PER DATA SET TAPED) 8D

0ol23 20 Cce NCPR = NO, OF CHANMNELS PER RgcORD On RECOROS PAST ANCILLARY RECOTAPEODIYD

00123 21° Ce WPRC = NO, OF PHYSICAL RECONDS PER CHANNEL TAPED200Q .

ooi23 22+ Ce ANCLNG = ANCILLAKRY LENGTHW |n BYTES TAPED210

0o0l23 23+ Ce NC = NDe QF CHANUELS TAPEQ220

co0l23 24+ Ce NS = NO. 0F SAMPLES PER CHANNEL PER SCAN TaAPED230

00123 25 Ce NBITS = nNOe GF RITS PER PIXEL TaPED2Z%0

00123 26° Ce V0! « DATA ORDER [NDICATOR TAPED250

00123 27 Ce NOSPR = NOe OF DATA SETS PER RECORD TAPED260

coti2l 28° e HCAR = WO, OF CiaNHNELS OF viDg" DATA ON SAME RECORD TaPeG270

coi123 29 Ce WITY ANCILLARY DaATA) TaPEo280

00123 30e ce Svn « STAwT OF VIDED pATA, (xyYTg POSITION WITHIN DATA FyR TaPe02%0

ool23 3. Ce A GIVEN CMANNEL) TAPLOA0D

0oi23 i2» Co TAPLD3IOD

ootla4 33 DIMENSION BIT(I1) NBILL) oHWRDI] ) TaPED320
oo12s 34e DATA HWRD/Z23+23:239299200397,21,24:3954357421/ TaPe0ddo
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aoi27
ool
eolyl
eotly)
0ol
coi3l
oo13l
00132
00134
0013
Colas
00l3eé
Colas
oola?
0oi40
oolstl

00143
00145
cols1l

0ols2
ooissy

00155
0nlso0
0ols2

0olsl
00le4

onlesS
00166
onle?

colzo0

ool

0giz2
ool73
ooti74
0017y
0ol7s
onlrs
ooil7s
00200
oo201t

00203
co204
co20s
00206
00207
oo210
00211

00212
00214
0025
0o2:17
Co2z2
00223
op22%
00227
on2i0

..en2i1

00233

35°
S L 0
e
Jae
39
“0e.
LT Rd
42
43
44
45
“s°
47
“ge
49
S0
S
52*
53
sS4
55
S6e
S57¢e
58¢
59*
60*
LR
62*
613
64°
65
66°
67
68e
69
70°
71
72°
73
T4
75
76*
720
78+
79°
8Q0e
gl
82+
81e
LR
85"
LT3
are
86
a9
90«
e
92>

Ce
ce

ce

Ce
ce
Ce

20

e

40

50

60

70

DaTa ll'/’l.lOo"o*oz.l)zoatlanl:ol‘n.’

DAaTa "'/.....ll‘n‘olﬁl.nnoo.lbulif

EQUIVALENCE (IDUL)«NRPDS 1o (1D12)NCPR 3,
VI3 NPRC 1,1 1014) JANCLNG),
C1D(1S) W uc 140IDLAY NS LIS
(IDUT7)4uBITS 1 ,0101a),00101,
(ID(9)4NDSPR) (1IN 1N} NCAR )y
(1Dt 1),SVD)

DATA 1UNIT/Y/

Rt.D 1D RECORD
KyuFes8n

CaLl NTRANUIUNIT 10)

CALL NTRANCIUNIT 42,KBUY  IBUF,ISTAT,22)
17 (ISTAT«GT.92) GO T2 20

WRITE (6,340

HRLTE (6+49001FRMULFORMAT ) (FRM{,FORMLT)
CaLL CMERR

IF (FORMAT.ER.1) GO TO 40O

CALL UNPAKLI(!puF)

DO 30 I=l.6

CALL UNPACK{:Q111,32)

NCS=NCeNS s
MAXREC®=(NCSed + 321736 + 2

NRPFDSal

NCAR®NC ol
ANCLNG=S

Siu=1

N3lTG=8

Dol=n

N(PR=D

NUSPR=|

Gu TO 190

UNPACK NECESSARY INFORMATION FROM HEADER RELCORD~UNIVERSAL FORMAY

DO 40 I=1,11
lapsnaRptl)
IF (18IT(1)eNBI1))eLEL38) GO YO SO
INBe3b=81T1])
KnNBeNBII)=INB
ITeMPafrlnigITtl) g lpuFtInp))
JO(I)=ITEMPa2e®KNE « FLDIDIKNB, [RUFLINDe1))
GV 10 &0
COWTYINUE
TOCI)=FLDUEITII)4NBIT) L IBUFLIWDY)
CONTINUVE
MAAREC=680
IF (NRPDS«Lg+15) GO TO 70
WRITE (6,430INRPDS
CALL CMERR
IF (NPRC+LF,!) G0 TO 8N
WRITE (6,420)
CALL CMERR
CONT INUE
IFINDSPRLE,OD)NDSPR=]
IF (NBITS«EQ.8) GO YO 90
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TAPEDANO
TAPED 350
TAPEQYSD
TaPtod70
TaPEo360
TaPe0livo
TAPEQOSO0D
TAPED%ID
TAPED&2D
TAPLO4I3O
TAPEDNYD
TAPLDSS5D
TAPEO~SSBD

TAPEQNT7D
TAPELO4BO
TAPEOS 0
TaPr0500
TA¥EOS10
TAPEODSLD
TaPEO530
TAPLODSY0
TAPEDSS50
TAPEDS60
TaAPEOSTO
TAPEQSSD
TAPEDS90
TAPEDADD
TAPEQs 1D
TAPLDS&20
TAPEQs 3D
TAPEDSYO
TAPEDs50
TAPEDSSD
TAPEODSTOD
TAPLOoBD
TAPED&Y0
TAPEQ?00
TAPEO710
1APEDT720
TAPED730
TAPLO7%0
TAPEDT750
TAPLOTS6O
TAPEQY7O
TAPED780
TAPED?7%0
TAPLOB00
TAPEDBIOD
TaPEOR20
TAPLOB 3O
TAPLOs YO
TAPEOBSD
TaPEDROD
TAPLORTO
TAPEQBSBD
TAPEQAYD
TAPLD®900

ALI'TVAD 4004 J0

ST 4DVd TVNIDIHO



0p23%
0p240
002u1
00243
00245
00246
00248
00246
00246
00246
00246
00247
00250
0p2s3
00255
00250
00257
00240
00262
00240
00267
00270
0p271
00271
0021
0p272
oop272
002,;2
eo272
00273
coz27r4
00275
0p2717
003o2
0oldos
00307
ocd1i
00313
00315
00317
00323
o032
0p32s
00330
00331l
00333
00334
00335
00335
00336
00337
00337
0033y
00337
00337
00340
00342
00342

3
Fue
95
96
97
93
99"
1C0*
101*
1c2*
103
104
105
106°
107¢
108e
109°
110°
Iile
112
113*
BN ad
115°
116
iz
1lee
119"
120«
121°
122*
123
1249
125°*
124°
127«
128*
129°
130
131
132
133e
134
135
136
137
138
139
140
141
1492¢
143~
IR
145
146°
147
148
149*
150

NnAY Annn
LI I B O

Ce
Ce

Ce

Ce

C»
C»
Ce
Ce

90

120

120

1ac

140

IS¢

ARITE (&.450'4B1T7S

CALL CMENR

1F (D01eEQeD! GO TO 100
MRITE Lé,4en'p01

CALL CMERR

TAPEQ9LD
TaPEQD920
TAPEOQ" ¥
TaPEDY-

TaPE09%0
TAPEDSSD

DETERMINE MXSMe M X [MUM NUMgER OF S, MPLES ON  NY PLRTICUL, K FLELLUT,PEDST0D
EYERY DaTs PTe FROM JEGINNING S, MPLE TO FNGING SAMPLE WILL g€ UNP,T . PED98D

FOR RgOUEST f cualitiplSe .

MasSmu=p
Lo 110 I=lannF LD
MASHaMAXIMXGH (BLOCKIT ,5)l=BLOCK (! ,4)e 1))
TUlMIaNRPDSeMAXREC « |
TOIM2=]pIM] + MXSHONOFELT +)
NOPTS=(MAXpIM=IpIH2)I/INOFEAT1)
IF (HOPYS«GYen) GO YO 120
WRITE (6,3901%C NS
CALL CMERR
CONT INUFE
KPIS=D
1Ryu=0

s
DATA SET LENGTH IN BYTES
DSLeANCLNG+NSeNC

READ FIRST piTA SET TO DETERMIMNE FIRST SCaN LINE NUMBEK

CaLl BUFILL

CALL NTRAMIIUMIT,22)

IF (I1ST(1)eGY40) GG TO 130

ARITE t6,%1001STLL)

AHITE (6,900 FRMTIFORMAT) JFRMI2,FORMAT)
CALL CMERP

I1F IFORMATERe 1 VIFRSTSFLDIZ2D, 16, 1BUFL16))
IFLFOURMATSEQe2) IFRST=FLDIDW16,18UF( 1))
IF (IFRST+GT«0) GO YO 140

sRITE (&,360)

WRITE (6,900 FRMILFORMAT) yFRMI2,FORMAT)
CALL CMERR

FSCANSIFRST

00 310 tFLDe! NOFLC

LINSTReBLUCK(IFLD. 1)

It (LINSTRegGEIFRST) GO YO iSO
LINSTR=IFRST

BLOCK(IFLDy1)=sIFRST

CUNTINUE

FLINE=FIRST Scan ON RECORD CONTAINING LINSTR
FLINE=LINSTR=MODI(LINSTR=]FRST) NDSPR)
LSKIP={(FLINE=FSCA? )/NCSPR=])eNRFS

SKiP DOWE Tuk TAPE TO REGIMNIMG LINF OF TuiIS FIELD.
ANU INITIATE READ FOP FIRSYT [ATa SET

IF (FSCANCEQeFLINE) GO TO 160
CALL NYRAN(CJIUNIT, 2,LSKIP)

all UFILL
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T,Pc0990
TaPELIODUOD
TaPelolo
TAPE D20
TaPLinio
TAPE 1 p%0
TaPE1D50
TaPElD6O
1APgl070
TAPEIDBD
TAPELI090
TAPEL100
TAPELLID
TAPEL 120
TaPELL1 3D
YAPEL140
TAPE1150
TAPEL 160
TAPEL 7D
TAPEL] gD
TAPEL 190
TAPE 200
TAPEL1210
TaPEl1220
TaPEL1230
TaPEL12%0
TAPEL1250
TAPE)| 260
TaPEL1270
TAPEL1280
TAPE!290
TAPE1300
TAPEL31D
TAPE1320
TAPE133D
TaAPEL340
TaPE1350
TaPEl1360
TAPELIX70
TAPE 1380
TaPEl 390
TaPEL400D
TAPLI%10
TaPE1420
TaPLiIsdD
TAPE14%0
TAPE 1450
TAPL 1460
TaPris7o
TaPElwED




00344 151 FSCarsFLIKE - e TAPEL14%0
00345 152 1eC UL TINUE TAPELIS0D
LR TN 153 NSCAL=LINSTR o 1 b L i TAPELSID
0047 154 1F(BLOCKIIFLD, SI.GY.~S)0L0(:(lrLo.srnus TAPEISZD
0p3s: 155 LINENDwBLOCKIIFLD,2) TAPELS530
00352 °  156° LININC=3LOCKITFLD . 3) i TAPEIS4D
00352 157 SAMSTR=BLUCKIIFLD,%) | TAPELS5SO
003s% 158¢ SAMENCEBLOCKIIFLD, S TAPEL1SSD
003s5% 159¢ i SAMINC=BLCCktIFLD,8) . TAPELS;0
CD3iss 160« Ce LINC=ND,OF RECORDS YO SKIP AFTER EACH ScCan Llu: TaPELSED
00356 - 161 LItCe(LININC/NDSPR = 1) eNRPDS TaPe1%590
cols? 162° IF(LINCeLTeO!LINC=D TRPEL &GO
003ds7 163 Ce TAPLLIGIO
00357 164+ ce ESTABLISH AREAS ON EACH SCAN LINE TO UNPACK TaPELls2D
LR - 1850 Ce - - TAPEI&30
003s1 166* ANC=ANCLNG ¢ SAMNSTR ¢ SyD - ) TAPE18%0
00382 467 . . . IFLFORMATEQe1)ANCEANC*2 TAPEL&50
003e9 168+ FCm) TAPEI 66D
00365 - 169 ~ LC=NCAR . . TAPELs70
0D3s6 170* K=} TAPE 1480
C03s7 171~ - DL 210 I=14NOFEAT TaPELs50
00372 172 DO 190 IREC=X ,NRPDS TAPEL1?00
00375. — 173 . e JTFUIREC.GT L1 /ANC=2 ¢ SAMSTR ¢ SvD = | ; . . TAPEL1710
003727 174 IF (FETVEC!]I) ., GE.FCL,AND FETVECI]), ,LE.LC) GO Yo 170 TaPE1720
co40l - 175 < UF (FETVECI])4GT+LCsANDLIREC.LT,NRPDS) GO TO 180 TAPEL1730
00403 176* WRITE (&,%8glFETVECL]) TaAPEL17%0
- —00%06 12728 e CALL CMERR ! IHifs TaPE1750
go407? 178 170 llvrt(ll-(f:!vtctl)-?(lons * ANC TAPEL 760
oo410 179 JRECtI)I=IREC TAPEI770
00411 180¢ GO vo 20¢C TAPEL1780
op%i12 181 180 FlaCe) TAPE 1?90
00413 182 LOsLCeNCPR ! TAPEI8OD
00414 182 190 CONTINUE TaPEielo
oo416 184w 200 x=IREC TAPELIB20
00417 185e 210 CUNTINUE TAPEIBID
00417 186 Ce TAPEIB%0
ooc417? 187+ Cce HSAMP « ND, OF SAMPLES TO UNPACK FOR EACH FEATURE IN FETVEC TAPE1I85D
co417 1868¢* Ce TAPLIRGD
0cH421 189 NSAMPuSAMENDC=SAMSTR ¢ | TAPEL1870
op421! 190 ce TAPE1880
0o421 191 Ce BEGIN LOOP FOR READING AND yUNPACKING DATA IN THIS FIELL TAPEL1890
00421 192 Ce TAPE 190D
op422 193 220 1ADR=[DIMI TAPELI91D
00423 194 ADU = (NSCAN~FSCANI*DSL TAPE 1920
oo424 195 DO 250D I1FTw} +NOFEAT TAPE1930D
00427 196 JRYREC(IFT) TAPE 1940
00430 197+ JIs(J=1VeMAXREC » | TAPE 1950
00430 198 Ce TAPEL1960
00430 199 Cce CHECK STaTus OF THIS RECORD BEFORE UNPACKING TaPE1970
co43o 200* Ce TAPE1980
co43l 201° 230 IF (1STtJlegten) GO TO 240 TAPEL 1990
00433 202 17 1:ST(JiegNe~=2) GN TO 280 TAPL2n00
00435 203 IF (iSTtJ)legEe=1) GO TO 230 TaPe20lo0
00437 204° WRITE (6435n) TaPEzpn20
00441 205 WRITE (6,370 HSCANSISTLY) TaPE2ndo
0D445S 206" WRITE (6,900 FRMILJFORMAT) ,FRNI2,FORMAT) TaPLz0%0
. 0pYs1 207 G0 v2 280 TaAPL 2050
coYsi 208 Ce TaPE2p60
5-86
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0p4s1
00451
oo4s2
Qo%s)
on4sy
00455
00457
00%el
0o4s2
opYsed
BLETY Y
004s6
00470
00471
00472
00472
0p4r2
00472
00472
00473
004713
00474
00475
00476
00476
co4re
00478
oov7?
00501
0osSo2
cnsns
00506
0oS50é6
00506
cosi10
oSt
00512
00513
00514
00515
00516
0057
00520
00522
00522
00522
00522
00522
00522
00522
00522
0p522
00523
00524
00525
00526
00530
00%S31

209
212°
211
212°
213*
214
215
216°
a1?°
219°
219¢
2200
221°
222
223
224
225
226"
227
228
229
230
231
232°
233
234
215+
234
237
233
233»
240°
2491
2420
2430
244
245
246
247
248+
249
250°
251°
252»
253
254
255°*
256°
257+
258
259°
260G
261°
262
263
264
265*
266°*

"
°

240

259

250
Ce
Coe
Ce

Ce

270

Ce

Ce

Ce
230

Ce
Ce
Ce

230
o0

310

Ce
Ce
Ce
Cce
Ce
ce
Ce

UsPACK JATA FOR THWIS FEATURE

1P=aADD « IBYTELIFT) I

CALL UNPCKITP, 14YF1JJ) JNSAHP,1BUF(1ADR))
TADR=[ADR* 5™

CouvTINVE

1F "wsc.¢,Llnluc..ﬁY.L|ucuo, Go 10 290

NS aANeNSey telININL

3. tuszty’ TeleschAy*ypser?! ?6 19 270
sCaNwFsCARN « NDSPRel] + LINC/NRPDS)

CALL NTRANCIUNIT 7,LINC)

1F (NSCANSLT«(FSCANSNDSPRI) GO 10 240

CAaiLl NTRAN(JUNIT 7,1}

FSCANSFSCANSNDSPR

COWTYINUVE

INITIATE READ FOR NEXT SCAN
CALL BUFILL

TRANSFER DaATA FOR THIS ScaN LINE

CONTINUE

CALL TRNSFR{IBUF(IDIMI) ,1BUF(IDTM2) JNSAMP ,MXSHNOFEAT)
G0 10 220 i

ENV OF DATA

IFINSCANCGT ,LINSTRINSCANSNSCAN=L ININC
BLOCKITFLD w2 eNSCAA

WRITE (6,380 1FLD N5C0AN

IF (IFLD.EQ NOFLD) GO To 300

RENIND TAPE AND POSITION AT FIRST SCAN LINE

CALL NTRAN(IUNIT22,10.22)
CALL NTRAW(IUNIT 7241)
FSCANSIFRST
CALL BUFILL
60 710 300
CALL TRNSFR{IBUF(IDIML) ,IBUF(IDIH2) ,NSAMP HXSH,NOFEAT)
BLK(IFLDy 1 ) m (LINEND=LINSTRI/ZLININC + |
BLKIIFLD 21w (SAMEND=SANSTR)/SAMINC « |
CONTINUE
CALL NTRAN(IUNIT, 22)

TAPE2070
TAPEZ20D80
TaPE20Y0
TaPg2100
TAPEZ 10
TaPL2120
TAPEZ21 30
TaPE2:1%0
TAp, 2150
TAPE 2,6
TaPE2170
TAPL2180
Tafr2:190
TaPe2200
TaPe2210
TAPL2220
TaAPE2230
TAPE2240
TaPL2250
TAPL 2260
TaPr2270
TAPE2280
TaPE22%0
TaFe 2300
TaPE2310
TAPE2320
TAPE2330
TAPE23%0
TAPL 2350
TAPE22360
TAPE2370
TAPE2380
TAPE2350
TAPE2400
TAPEL2410
TAPE2420
TAPE2430
TaPE2440
TAPEZ2450
TAPEL 2440
TAPE24 70
TAPE2480
TAPE2490
TAPEZ2500
TAPE2510

WHITE PARTIALLY FILLED BUFFER On TO DRUMe RECALCULATE THE NUMBEK TaPE2520
OF POINTS wulCH THE I1BUF ( IDAT) ARRAY WILL MOLD (USING THE BUFFERTAPE2530
AFEAS WHICH “ERC USED IN TAPE 1/0)e IF ALL OF DATA WILL FIT IN COTaPL25%0
READ IT BACk INTO [gUF(y) FROM pRUM, [IF NOT, READJUST THE NUMBER TaPE2s5g
RECORDS AND RECORD LENGTH, ©*e WARNING ®e THIS CAN BE DONE ONLY TaPE2560

DRUM o BINARY 170

VARSIZ=NOFEATeLNOFERT11/2

NP1S= (MAXDIM=VARSIZeMAXCLS )/ INOPEATS1)
JPTgeNOPTS*|RD ¢ KPTS

IfF (KPTS,Eu,N) GO To 320

IMRDSSNOFEAT*KPTS

CALL NTRALI4+1+IVRDSIRUF(IPTIM2),1ISTAT,22)
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TAPL2570
TAPE 258G
TarPL2s90
TAPL 2600
TAPLZAID
TAPE 2520
TAPEL2630
TaPe 2450



00532 267 320 1ROw4PTS/LPTS TAPE2450 it
00533 268" KPISm PTS~IgbenpTs TAPE 2660
00534 269+ IFIKPTS«GTon, IRD=IRD*I ! TAPE2470 .. s .
00536 270 NOPTS=APTS . TAPEZ480
005137 271+ IFLIRDLGT« 1 IRETURN TaPE28%0
00541 272 CALL NTRENIN,ID) . TAPE2700
00542 271 1ARDS=XPTSeNOFEAT TaPe2710 -
00543 274° CALL NTRAM(w4,2,1WRDSIBUF,ISTAT 22) TaPe 2720
00544 275+ 1RO=0 * TAPE2730
00545 2760 RETURN " TAPE27%0
00546 2770 330 FORMATI(* En)~0F=FILE ENCOUNTERE® ON HEADER RECORD') TaPE2750
00547 278 340 FORMATL® UNRECOVERARLE ERROR REZDING WEALCER RECORL') TaPE2780
ocsso 279 350 FORMaAT(* ERROR wHILF READING Dava RECORD') TaPE2770
00551 280°* 3460 FURMAT(® & LINE NCe IS LESS THAN OR EQUaAL ZERODY) TaPE2780D
00552 281* 370 FUNMATIL® LAST SCAN LINE READ®,I8.* ISTAT=*,15) TaPE27%0
00553 282° 380 FURMAT(® FIELD pOUNDARY FOR FIELD®,T%," CLFINED BEYUND SCOPE OF DATAFEL2800
00553 283e STA®/* THIS FLIGHT LINE CONTAINST,16," SCAN LINES') TAPL2al0
0CSs54 264 390 FORMAT(/' INTERNAL DIMENSIONS Yn0 SMALL FOR DATA'/* NO, OF CHANNELTAPEL2820
-- 00554 285 ®S UN DATA TAPE®*,17," NOe OF POIPTS/CHANIEL®Y,127) TAPE2RID

0055% 286° 400 FORMATL® YOu MAVE IMDICATED DATA TAPE 1S IN'22A8+" FORNATY 2/ TaPEZBYO
00555 287 . ¢ CHECK THE FOLLOWING POSTAPE2RSD Rl
00555 286° oSIBLE ERKRCRS®*/® 1o WAVE YCU JNDJCATED COPRECT FORMAT o/ TaPr2g60
00585 289+ % 2, IF DATA TAPE 1S 9=TRACK, 1hE «ASG= CaAkD SHOULD MAVE AN =N« CPTAPE2870 LR 3
005585 290* CTION'/4X4*AND A MESSAGE TO OPERLTOR SHOULC BE ON 588 FORMY/ TaPE2860

e 00565 291¢ - e' 3, IF THE DaATa TAPE ®aS GENERATED ON a MaCHINE OTHER THAN THE 11TaAPE28%0
00555 292* e0B*/UX " THE =,5G= CARD SHOULD HaVE aAM =4~ OPTION') TaPE2900

QUL ° VTRENEERY | . 1 S _41C FORMAT(® ERROR READING FIRSY DaTA RECOKD==1STATs',13) <l O I L et L
00557 294 420 FORMAT(® ONLY ONE OR LESS RECORDS PER CHANNEL ACCEPTABLE AT THIS TTIAPE2920
00587 295 «IMET) TAPEZ930 rr
005s0 296" 430 FORMATI(® NO, OF RFCONDS FPEK DATA SET®"*,15,* MUST BE LESS TwaN OR ETAPE29%0
00560 297 eQUAL 15%) TAPE2950
00561 298¢° 440 FOKMAT(Y FEATURE NUNBERSY 1S,+ abD ABOVE AKE NOT ON DATA TAPEe/ TaPE2960
00561 299* .) :  DORREREE | s e
00562 300° “50 FCRMATIE® NO, OF BITS/PIXEL®=*,15,% ONLY B giTS ACCEPTABLE AT THIS TT,PE2960
00562 301 elhgt) - TaPE29%0 - o S
00543 302+ 460 FURMAT(' DAyks ORDER INDICATOR=* _I5/% DATA Mysy BE ORDERED By PIxELTAPEIQOO
00563 303 o) TAPE3QIO HESHTBIIG
00563 304¢ Cce TAPE3Q20
00563 305 ce INTERNAL ROUTINE TO TRANSFER DATA FROM OMg BUFFER AREA 10 FRPERRIE - - o rbines
00563 306" Cce ANODTHER AND DUMP ON TO DKUM WHEN FILLED TAPE3O%O
00543 - R - IR { TAPE3DSO e abibmsties e tibi -
00564 J0Ae SUBROUTINE THENSFRIIBUF ,CBUF (NSAMP ,MXSHM NOFEAT) TAPE3DSD
00547 309° DIMENSION 1gUF (MXSM NOFEAT) CRBUF INOFEAT NQFTS) TaPE3070
00570 3i10° REAL CBUF TAPE3DGO
00571 3lte DO 3C0 1Jel NgAMP  ,SAMINC TAPE3D9D
00574 di2e KPIS=KPYS+| TAPE3 100
00575 313 D0 290 J=l  NOFEAT TAFE3LID
00600 3i4e CHBUF LY KPTSI=1BUF(T1UsJ) TAPL3 120
00601 315 290 CONTINUE TAPE31 30
00603 316 IF(KPTS«LT«NOPTS)IGO TO 3CO TAPE3 ) %0
Qo405 T L SR NuReKPTSeNOFEAT TAPE3150 .
0Ge06 3l1a CALL NTRANI&, 1 NER,CBUF,ISTAT,22) iaPe3jen
ogen? b % 1 I KPP1s=0 TAPEX 70D
00610 320 IRD=[RD+1 1 TAPE 3180
ooél! J21° 300 CONTINUE ; _TAPEd1Y0 sl
ops 3 322° RETURN TAPE3200

- TS TSN © 5 HAO . : S RN R RIS . TAPE3210 RURAR IR S HIBERERI
o6 324 e INTERNAL ROUTINE YO INITIATE READS FOR OMg SCAN LINE) TaPEI220
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0De1Y 325 SUBRUUTILE BLFILL
0pé1? 326 CALL NTRAMCIUNIT, 220
00620 327 K=
00e2! 3243e Ou JIC 1=!nFPES
00624 329* CALL MyPANG I NI 2emAxREC, IhyFinl lgytin?
0062% 339, KoK MAXREC
00626 3l 310 CONTINUE
00630 332° RETURN
00631 333° ENp
END OF COMPILATION: N0 DIAGHOSTICS.
TAPERD SYMBOLIC 29 NOV 73
TAPERD C(ODE RELOCATABLE 29 wNOv 72
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139
13:%11%

TAPEI230
TAPE32%D
TaPEI250
TaPgld260
TAPL3 270
TAPE3 280
TaPEA25%0
TaPEJN0O
T,Pglldlo

C 03622072
I D18633160
0 01433224

[
3
.

ERR)
]
121

(DELETED)
(DELETED)



. . . .
O ASH,e ToaTy ToaTg 03 gel 72 12:23:10485p
ASSEMBLED B UNIVAC 1108 EXEC I! ASSEMBLER 2404 0ONBA
THIS ASSEMBLY WAS DONE ON 03 DEC 73 AT 12:23:15
000001 « IDENTIFICATIOM
000002 . TITLE TODAYS VUaATE
000003 . PROGRAMNER LOCKHEED ELECTRONICS TEST pata REDUCTION
000304 . DarE 0CY 1967
00000% . INSTALLATION MANNED SPACECKAFY CENTER « wOUSTON
0pooLs e« DESCRIPYION
000007 s . THIS ROUTINE IS DESIGNED 70 gt CaALLED gY FORTAR,N v
000pos . AND TO RETURN 8 CHaRACTER S COUNTLINING DaY MONTH YE,R KA/ZRR/RR
000009 . i
00Colo - .
000011 NBPR
00Cal2 TUATEs o
couotl ITOATES
cooo!ls 20 000000 06 0! 13 00 O 000004 Sel LISELINE
000n1s 000001 27 00 1% 13 0 000000 L AQs*0.B1I
ooQole 000002 24 16 14 00 O DOOOO! LEE R Apsel
oodol? 000003 06 0! 14 00 D DODOOS Syt ApeSez
ogople - F FORM 6,12.18
Co0oI9Y v 000004 74 13 13 0p O 000000 LMy L1,EDATES
000020 —~ 000005 Ou QD02 0ODDODO - --F 0,2,3=3
000021 00000é 27 16 13 0D O DODODO ™ BIIN L.l% Bli.$~3
oocop22 . - 000907 74 D4 20 1y 0 00Nn0D2 J 2,11
000023 END
PRI g il I Rl o RIS HLeTS) EDATES - - - oo i ot it A ! il S et S
TOATE SYMBOLIC 29 NOV 73 13:iv1ile 0O 01638462 14 23 IDELETED)
TOATE CoDe RELOCATABLE 29 NOY 73 13:%1216 I D16I7164 12 1 IDELETED)
0 01637200 14 1

10Vd TVNIOINO

r
v

ALIIVIO 4004 40

S1

5-90




Q@ FOR,o TARITE,TSRITE
UNIVAC 1108 FORTRAN4 V EXEC 1! LEVEL 25a
THIS COMPILATION 245 OONE ON 03 DEC 73 av

SUBRQUT NE TWR|TE

COMMON 8LOCKS:

0003

EXTERNAL REFERENCES

000w
0005
0006
0007
oojio

STORAGE

onol
ooo!
o001
0001
ocol
0000
onol
0003
0003
0003
0000
0200
ooco
0003
0003
0003
ooo3
0000

0otio0
goioo
0o0loo
coloo
oclol
0olol
oolos
00ios
00106

=(EAECE LEVEL £120100104)

12:23:17

E4TRY POINT ODO4YH

STORAGE USED: COOE(L) Q00510: JATA10) 200226: BLANK COMMON(2) npOD20
PASS 026574 B
(BLoCx, NaME,

NNCODS

NTRAN

NIOIS

nio2s

NERRIS

ASSIGNMENT  (BLOCK, TYPE, RELATIYE LOCATION, MANE)

020301 1150 ecoocl  gooolo 1236 noo!  opo%tS 12SL 000!l 0000!Y 13ge
0329958 Islé 0001} 0000463 1546 000} 000117 1e76 ocot op0i3l 1756
0391%86 2116 oo0! 000220 2276 0001 000227 234 ooot 000241 2926
020253 2526 000! n0D266 2546 oont 000325 27%¢ oco1 000360 076
00010! 35L 0000 o00isl SpofF ocoo ocot1ée3 SI0F 0000 00016% S20F
000001 BCDRAY 0003 !t pO7305 BLK onod 006155 BLOCK 0003 026507 CHNTHS
007706 CLD 0003 ! 007677 DAS o000l 000116 DLMIN 00C3 3 00005 FETVEC
007700 FORMAY 0003 I 00DODO HEAD 0000 000139 000C | 000000 IBLANK
026506 ICHN 0000 ! ©0DO76 ICHVEC o000 0001749 InJPS oors 007703 IRD
000111 1STOP 0000 I pOOIY! 1 o000 000143 12 vu00 } OpOlve 1)
000135 J 0000 | 000155 JI 0000 000157 J2 0000 1 000160 43
000136 xa 0003 007704 KPTS 0003 QOD11% KRN 0003 [ 026573 KuNIY
000151 x2 000 ! 000!52 x) 0000 I 00DIS) K% 0000 | 000154 kS
000112 LNCaAT 0000 I pO0CI145 L1 o003 00770! MAP 0003 026505 maxCLS
014612 N 003 01467% NBLK 0003 00N113 MNIN 0003 | 000052 NOFEAY
006010 NOFLD 0gol QL7705 NOPTS ocon 000156 NOREC 0003 | 026504 PUNCH
007702 sPTRIG 0003 R 03054 STDEV 0no3 000115 STOMAX 0003 | 007615 SYMBLS
000037 WOROLN

1e Coton I 806 e

2. Ce WRITES ON TaFE IN BCD FORM STAT|STYICS FROm 1SOSCLS TO BE READ .

o g < e ay ERIPS. g .

4o Covpe CEER]

Se SUBROUTINE THRITE(COVAR)

6 INCLUDE COMMON,LIST

'L PARAMETER MaAXPOP=SD,MAXFET=3D

6 PARAMETER MaXpliMe=25000
0 . .. PARAMETER MaAXFLD®100 Al

b COMMON/PASS/HEAD(42) (NOFEAT (FETVECIMAXFET ) , ISTOP LNCAT ,NML 6, KRN,

colo7?

.0

03 DEC 73
cool - .Doood2
000: OGOle}
0001 co004s
0001  0DO%02
0001 00017}
2000 R 000040
0003 | 00sQ1!
0003 026510
0000 § 000137
0000 1 000147
0000 § 000140
0000 | 000150

. 0000 1 00OD14Y
J003 R 000120
000 I 000192
0003 000117
0003 | 026572

1116
2056
PN
3l
65L
CHNVEC
FLONAN
1CHALN
ISTAY
14

3

K1

.
MEANS
NOFEAL
SEP
VARSIZ

12:23:1705870



| 2 colo? 6 o s'o“‘l.°t'".s:’.m.S'.‘"("..lpo'.QS'D("“‘."‘.““'Q"Q
: oolo7? 6 o NGFLD,FLONAY (MaXFLED) oBLOCKI™AXFLD o6) yBLE(MAXFLD 20,
! k goio? &° o SYMRLSIMAXPOP) ,DaS FORMAT MaP, i) hi .
! 3 00l0? '’ ae ® SPYPIG,IFD kPTG, NOPTS,CLCIMAXPOP ,MARPOP)
oglo? LRHRRS ®s NIMAXPOF) APLKIMAXFLD MAXPCF)
00107 6® o JPUNCH, MAXCLS, TCHE CHETHS , ICHATN(MAXPOF) ,VARS]2 ! i E91 0By 4 ban
oolo? 6t e KUNITY 7
: oolic e ILTEGER ViakslZ
! % oolil 6 INTEGER PUNCH
| r ecol2 6 REaL MEANS
| ool 'Y N INTFGER SPTRIG,BLOCKsBLE SYHRLS FEADFETVEC ,FLONAM,DAS
} ‘ [ RE] 6 INTEGER FORMAT
- 00115 P Enb & . i AR I
oolie 7e DATA IBLANK,® v
' ggl2o g ANTEGER HCDRAY, SOROLN Bt i : USRS il el
‘ go121 9e DIMENSION BCCRAYIID) s CHNVECT30) 4COVARILNCAT VARSIZ)I 2 ICHVECIDID)
-t 0020 10e C - - - - s e -
oot121 il [4 CHNVEC CONTaINS REREQUESTED FEATURES! 0 =« CHANNEL WAS NOT REGUESTED
opil21 12* 4 | == CHANNEL WAS REQUESTED . — - o I
opt21 13+ C
ool22 14+ oc 101 = 1, 3C - - -
opl2s 15+ 10 ICchvECtl) = O
- 00027 164 DU 20 J = 1, NOFEAY - - e — - e e e i ——————— . 4 it . --
oola2 17 KA = FETVECY)
— 00133 -18% . - 20 TCHVECIKA) =] G4 S e —— e e < o S . b - ot s e e s -
col3d 19 4
00133 . 20+ C.. RLCORD. .1 == NOe« OF CLUSTERS, NO., OF FEATURES,. AND REGUESTED CHANNELS - o o e o SRR
00133 21° 4 ~
001235 22 ENCODE(SDN, BCORAY) LNCAT ,NOFEAY,ICHVEC
00145 23 CALL NTRAMIKUNIT 1y ©,BCORAY ISTAT)
onlus 24 25 IFUISTAY «E@e 1) GO TO 25
golso 25+ 0o 30 k=],30
00183 26° ..-30.BCDRAYIK) = IBLANK I - B Sl L Rl
oolss 27 DO u4p I = 1,LECAT
o0iss -28e . S - - - o - -
00155 29¢ < RECORD 2 == NO+ OF DATA PYS. IN CLUSTER(I) vy
00155 300 - C. it~
0olso 3. ENCODE(S10,BCORAYINID) o ¥ fll
0016l aze e - CALL NTRANC(KUNIT,14348CORAY,ISTaT) ORI RS HELIER LRI, - 2
00le% 33 35 IF (ISTAT «gQs 1) 60 7O 35 = >
00is4 7 AR S i ; A il s
00ls4 35 C RECORD 3 THRU 7 == MEANS (P
00lsn 3. ..C il ! ARG . i b
00ls6 .  37¢ 00 SO 11 « 1.NOFEAT >
00l21 .. . d8° h SO CHNVECII1) «MEANS(I]1) SRR -
ooi173 9. NGFEAL = NOFERY + | 3
00174 40 ; . DO 60 12 = NOFEA1 ,30 ; : I w2
ooi?7? N 60 ChNyECI12) = O
MRS T e UL e ; i i
00202 43 "Ll = 8
e 00203 . 44 . ' WORDLN = 20 o taRIRER R Bs etk Rl
co20%4 45 00 70 13 = 14
Qo207 4o ENCODE(S520C,5CDRAY)ILCHNVECLIN) 4 T4el,L1)
0025 47 CALL NTRAMIKUNIT 1 WORDLN,BCDRAY,ISTAT)
Qo216 48 65 IFLISTATY «Ege 1} 60 YO &5 -
co220 49 L=l + 1
, 00221 . . S0° I Al .» L1 + B 2 el s e U R R il | e W
i 0p222 S51* IF (13 «EC. ) YOPDLN = 15
i i il 5«92 H i il BIBIRLL ! i b
. S




00224 S22+ 70 COLTINUE
00224 53 C
00224 S4e C RLCORD A THeL |1 == STD, DEV,
oc22w 55 <
0022s 56 00 80 Kl = 1430
00231 57 50 BepRAY(k!) = (B Ank
00233 58° Ou %, 2 m WvOFEAT
00236 59 90 CHNVEC (*¥2; « STCEV (X2 1,
00240 LYl NO I * NO s it I S
op2s41 6i* 00‘560 k3 tt:orttl W30
00244 62% 100 CHuYECIK3) = O
0D24s 63 WORDLN = 20
0c247 o8 L=
op2s0 65°* Li = 8
00251 66° DU 110 K% = 1,4
00254 67 ENCODEIS?2N,cCcpRAY) (CHNVECIKS), KS=L,L1)
002862 . 68e CALL NTRAMIKUNIT 1 +WORDLN,BCORAYISTATY)
00263 69 115 iFLISTAT k@, 1) GO TO 115
00265 70 sy e §
002s4 71 Li = LI » 8
00267 72* IFIKY «gQe 3) WORDLN = 15
00271 73 110 CUNTINUE
oo271 74 4
00271 75* C RECORD 13 TRU == COVARIANCE
eo271 76 C
0p273 77 00 120 Ji = 1,30
00276 78+ 120 BCORAYI(JI] = IBLANK
00300 79 WORDLN = 20
0o3lol 80e L=
00302 81 ‘1 =8
00303 aze LOKEC = VARSIZ 7 8
00304 83 IFIMONIVARSIZ,8) «NCe 0) NOREC = NOREC ¢ 1
ouloe B4e 0o 130 J2 = | ,NOREC
0031 85 ENCODE(S20,8C0ORAY ) (COVARIIJ3) Jas=L,L1)
coa? 86° CALL NTRANIXUNIT .1 +WORDLN ,BCDRAY ISTAT)
0o0l20 87 125 IFLISTAT +EQe 1) GO YO 125
00322 8ae KRE I T R
00323 89 Al e L eSS
col3a24 S0 1F( J2 «FEQ+ (NOREC = 1) )} WwORpLN = (MOplvARSIZ,8)%15)/s
00326 91 130 CONTINUE
00330 ‘92 40 CONTINUE
00332 93 CALL NTRANI(gUNIT,?!
00333 T4 ReTURN
00334 95 SO0 FORMATI(I241243010)
00335 So* S10 FORMATLIS)
00336 97 520 FOKMATIBELS.T7)
00337 98 END
END OF COMPILATION: NO DIAGHOSTICS.
TARITE SyMaoLIC 29 NOV 73 1d:41:18 0 01637216 (R 98 (DELETED)
TARITE (ODE RELOCATABLE 29 NOV 73 1diMgile 1 814432782 24 I (pELETED)
0 016492002 1 36
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et

T S——
s e . e

® FOR,® UNPACK UNPACK 03 QEC 73 12:23:519
( UNIVAC 1108 FORTRAN ¥ EXEC 11 LEVEL 25a <tEXECB LEVEL £120100104)
ThIS COMPILATION ¥aS DONE O% 03 DEC 73 AT 123233119 S
(
SUBROUT INE udPanl ENTRY PO 47 J00202
( UNPACK ENTRY POINT 200207
STORAGE JSED: CODE(l) Q0D232; DATA(D) 0970036: BLANK (OMMON(2) 000000
' .
( EATERNAL REFERENCES (BLOCK, NAME)
0003 NYDUS
0004 nNlO2S
( 0005  WERRIS Ml
( STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME)
0d01 000041 1ot ooo! 00124 2pL o001 000152 3oL ooo! 000155 4oL 0000 00001l Sof
i ! 0000 | 000010 1t - 0000 000024 INJPS 0000 § 000000 JBIT .0000. 1 000005 JMAX 0000. 1 00000! _xkmE1Y
0000 | 000002 KwRD 0000 ! 000003 KwRD! onoo 1 ooooco? L 0000 | 00000Y NAVY 0000 | 000006 NOV
(
( oolol 1 SJUSROUTINE yiPAK! (IDAT) UNPADDOD
oolol 2¢ 4 UNPADODID
it oolol 3e C THIS ROUTINE UNPACKS UP TO 32-8;7 IBM 340 wORGS InTO UNPADDZD
( cotol qe c 34=317 WORD IMAGES wHICW CAN BE READ BY ThE UN[VAC LlDB, UNPADO3D
oolot M, 4 : .. UNPADDSYD-.
ool0d & DIMENSION I1DATLY) UNPADDSO
( 0olo3 7e ¢ - UNPADDSO
o0iol 8e c INITIALIZE JUAT ARRAY UNPRODTO
0oiol 9e C UNPAQDSBO
( 00104 100 JBIT = O UNPADDY0D
oolos 1. KplT = =1 UNPAD100
ool0s 12 KwRDp = 0 uNPADL LD
( 00107 13 KakD! = 0 i UNPAQ120 -
00110 14 NAV = 34 UNPAQ]30 = X
ooit 15 RETURN & UNPAQL %O g &2
{ ooli11 16 4 UNPAD150 o =
o112 17 ENTRY UNPACK (NTRE, MBITS) UNPAQ16D gt
oot12 18 c UNPAD170 &
{ ool12 19+ C UNPACK MEXT NBITS FROM IKEC ARRAY INTO NTRE . UNPAD180O o)
oo!12 20 C UNPAQS 90 2w
0011 21 IF (NBITSeGT+32) GO 10 40 UNPAD200 > =
{ 00l16 22+ IF (NRITS<LE+D) GO TO 30 UNPAD210 t=
oolte 23 C f : : UNPAD220 :i i
0Gizc 24 KBIT « KGIT ¢ NBITS UNPADZIG w2 57
{ ool21 25 KnnD = KulT /7 36 UNPAD240
00122 Z2he IF (NAV.LT«nELITS) GO TO 10 UNPAO250
ool24 2710 NTRE = FLDIUBIT HNBITSIDATIKWRD1)) UNPAD260D
b 00125 28° JBIT = JBIT « NBITS UNPAQ270
0ol2e 29+ NAV = NAV = NBITS ; UNPAD2ED
got27 aoe KnNRDL = KWRp UNPAG2%0

5-94



0ol30 e RETYRN
0ol30 32
00131 33 10 JIMAX = (KWRpL + 1) o 36 = |
00132 I4e NOv = KRIT o gMax
00133 3s°* L (=38« NBSYS
ootl3s Jo, 1+ .va.t[.o; G0 0 20
00136 A7 1 = Jdo = k,v

o037 i8¢ FLOTLANAY TR ) = ol oaNAY, [pAT(K R )
Solqu 39 L s L & N2y .

gls0 400

00141 41 20 FLLIL JNOVINTRE) = FLCIABSIO! ,NOV,1DATIKNRG+1))

00142 “w2e JEIiT s ACWN

00143 43 KaxCl = reRe
00lys DL NEV = 346 - nCy
Dolnﬁ. 45
Co14S 46 30 RETURN
00145 47

onlus 4ae 40 WKRITE (6,5010B1TS
ools! 4g9e S0 FORMAT (1M ,'ERROR«*+1%," g1TS gXcEEDS 32-51T wORp LENGTH.')
00152 50° G0 TO 30

00153 51 END

END OF COMPILATION: N0 DIAGHOSTICS.
UNPACK SYMBOLIC 29 NOV 73 3141539
UNPACK CODE RELOCATABLE gz 29 NGV 73 13:941319

5-95

UNPAGI0O
UNPAQ3I1D
UnPaACNZO
UNPADXJD
uNPAQ3%O
UNPAOQISO
UNFAD3eD
UNF L0370
9~FA0380
UNPACIYOD
UNPAD40O
UnPaACwID
uNFAQuweD
UNPADN 3D
UNPAQuYO
UNPADYSD
UNPAQ46D
UNPADNTOD
UNP D480
UNPAQYY0
UNPADSOO

0 pi1642772
1 01644304
0 01644224

14
24
14

S
1
18

tOELETED)
(DELETED)



@ ASM,e UNPCK,UNPCK 03 DEC 73 12:23:21»
ASSEMBLED BY UNIVAC 1108 EXEC 1! ASSEMBLER 2404 0pOBA
THIS ASSEMBLY wAS CONE ON C3 DEC 73 AT 12:23:21 ; e - -
000001 . ‘ UNPKOOIO
000002 « CALL UNPCK (ISTART STRINGI,LENGIH,STRINGO) TS UnPK0020
000003 « ISTART «-LOCAYION OF FIRST pATA BYTE IN THE ARRAY STRINGI UNPK 0030
00000« » STRINGI = INPUT ARRAY CONTAINING 8 BIT/BYTE DATA IN PACKED FORMATY UNPKOO%D
0ouoos o LENGTH « NUNMBER OF gYTES T0O BE UNPACKED ;| UNPKOO50
00000s o STRINGD « QUTPUT ARKAY CONTAINING THE UNPLCKED DaTa ) UnPKDOGD
0c0po0? . UnPx0070
000gns o UNPRcKING PERFORNAED IN 2 WORD (98YTE) GROUPINGS OR PACKETS UnPg0O0B0
000609 . UnPK0090
0000i0 sc1) . UNPKO1%0D
000011 NBPR . UnPKO150
ooool2 .o 000000 74 06 00 Q0 O 000002 NOP O NAME . . ... VUnPkO160
000013 00001 06 0! 13 00 O 0O0QODI UNPCK® SxsM2Z xl1.NAME#] . UnPxO170
0000 N 000002 71 12 04 00 0 OOOOID oS AY,SAVER . | UnPxD180
0oo0gp!ts 000002 0! 00 06 DO O 0D0D:12 s Ab SAVEA+2 . UNPKOL1%0
0000l s 000004 0& 00 0! 0p O ODCODS sX x!,SavEx . il UNPKD200
000017 000005 06 oC 02 00 O 000007 sX X2,SAVEX+] . UnPx0210
0o00pis 900006 04 00 €1 d9 O poOO1d SR RI,SAVER . UnPKO220
0poo19 0n0307 n4 N0 02 Or O ODOOIW SR R2,S5AVER+I . UNPKD230
000029 0000i0 10 00 0% 13 1 000000 L A9,%04x11 . UNPKO240
000021 000011 0S5 00 00 00 O 0DOODI7 s Al . UNPKD250
000022 - 000012 34 16 03 00 O 0DOOI! Dl Ad,9 . UNPKO26U
000023 002013 74 o! 0% 00 O 00OO1& INZ Adys+]
000024 . 000014 25 16 17 0o O NONOOD! AN U Adsil : it L
000025 000015 14 16 0% 00 O 000011 AU A4y 9
000026 000016 2% Q0 17 0D O QO0O17 N A, a2 . UNPKD270
000027 000917 24 16 17 13 | 20330! Ay Ad,elaxi o A3 CONTAINS ABSe LOGCe OF FIRST PaCkeEY UnPr 0280
oo00p28 000020 24 00 !7? 00 O COQ0IS A ad,t2y0 o MOUIFIED FOR INDEX INCREMENTATION UnPKD2%9
000029 000021 27 po 0! 00 0O 2303217 LX X1,A3 « X! CONTAINS THE a5Se LOCe INPUT PACKET UnPK0O300
C0003n - 000022 31 16 04 0o O nOSOLD Mslsv AN,8 o AY CONTAINS BIT gHIFY FOR BYTE IN PACKE yNPKD3IO
000031 900023 73 13 o0 01 2 9720000 oL AD,O+*x1 o AD AL CONTA NS THE 2 WORD PACKET UnPx0320
600032 000024 27 oo 02 on 0 0DOD29 LX x2,8% . UNPKD330
000033 . 0N002S 73 11 00 02 7 00DOOO LDSC AD,0,%2 . UnPxD3%0
000034 000026 23 po N2 0op O 290004 LR R2,MASK . UNPKD3S50
000035 300027 27 00 16 13 | DO0202 L A2,%2vx11 . UNPKOJTO
co003s 000030 25 14 14 03 0 poooOO! - AN U A2, . ! ot UNPKDIBD
000037 000031 23 po 0! 0g O NONOLG LR Rl,a2 o RI CONTAINS LENGTH =l UNPK0390
000038 000032 27 146 02 13 | 0009203 LXeU X2,%3,x11 « X2 LOCATION OF QUTPUT WORD MODIFIED FOUR UxnPxO400
000039 000033 24 0o 02 0o D 0DOOQ!6 ax x2,01401 . INDEX INCREMENTATION UnPxOs1g
000040 000034 43 00 0! ap 7 200017 Loor HLU Al o A2 CONTAINS aANS#gR .. UNPKO420
opoo4l 900335 06 00 1» 02 2 000200 s 42,0422 o STORE IN OUTPUT ARRAY UnPx 04960
000042 700036 1% 16 04 0On 0 7203210 AU A4,0 . UNPKOSO0Q
000043 990037 53 00 04 29 0 270205 THE A4 hw o IF A4 LESS THAN 80 CONTINVE UnPKOS10
00004y 900040 74 04 00 00 0 £I324%4 'y LOapP o IF A% EQUAL TO B0 LOAD NEXT PACKEY UnPx0OS520
000045 000041 73 11 00 0D O N02010 CONT LPscC AD,8 . UNPKOSIQ
000046 020042 73 04 0! 00 O 200034 J6D RI1,L00P . UNPKOS540
000047 000043 74 04 0N 0o O 000347 J RETRN . UNPKOS550
opop4s 0000%4 71 13 DO 01 2 992000 LJUADP DL AD.Ds*x1 ¢« LOAD NEXT WORD PaACkET e ... UnPgOSS&0
govo4? 000045 10 16 0% 0o G U99010 LU AY,8 . UNPKOST70
000052 000046 74 D4 07 0On 0 INNO4! J CONT . . UNPKOSED
000051 000947 23 o0 03 0O O 020951 RETRN R RI,se2 . Y~ UNPKDO590
0Cc0052 000050 74 04 0n 0D O 290052 J $42 . ) UNFPKOGCO
000053 00005! 000050 22023732 + S=UNPCK, NANE =, °
000054 000052 27 po 13 00 O 202203 LX XULaNAMESL . o ] ;»_ﬁ’_- _UnPr0s20
000055 000053 71 13 04 00 O 900010 oL A4, SAVEA . e <4 UNPKD810
5-96 E ,C.'}; i



. .

ogoosSs 200954 10 90 06 00 0 200012 L AS ,SAVEA®2 . UNPKOSY4C
000057 000055 27 00 Ol 0p 9 D000D9%% X x1,5AVEX . UnPK0650
000058 000056 27 0o 02 0o © 000J07 Lx X2,5aVERe! . UNPKD660
000059 003957 23 20 0! 0¢ O 002212 LR RI,SAVER . UnPx 0870
000060 0028063 23 20 02 00 O 207014 LR Q2,S5,VgRel . UnPg 0480
000061 930961 S0 15 00 20 ! 900099 TZ,S1 N, mp=2 . UnPc 0650
000062 000062 74 04 00 Oo ! NODODIO J eN ME=2 . UnPx0700
000063 v 000263 7% 04 00 935 0 cCpOOP eNpR J NERRS . UnPx0710Q
000064 stoy . U"'K°72°
000065 20 032039 0000!3 200035 . 11,5 . UnPg0730
000068 00033! 000000913009 . 3 . UNPKO740
000067 200002 00322325102) NAME . TUNPCK®
000068 030033 0200000090092 . s-s . UNPKO760
000069 000034 772777777402 MASK . 0727777777400 UnPKO770
000072 000805 300090079129 Ny . 89 . I UNPKO780
00007} 03000e SAVEY RES 2 . UNPKOT790
000072 000010 SAVEA RES 3 . S| ieplipbRpn L b L UNPKDBOD
009073 000013 SAVER RES 2 . UNPKDBI0
000074 END . — UNPX0820

000015 000002 000Q00

0000ié 00DOO! 0000N0

000017 0000000020009

NERRS S ; - SIS
UNPCK SYMgOLIC ~ 29 NOV 73 13:41:21 0 D184%47230 14 74 (DELETED!
- . UNPCK-  CODg RgLOCATABLE 29 NOV 73 13314132} 1 01646744 12 1 - IDELETED)
0 01644760 14 7
S e " L 5-97
bR N : il




5.5 Sample Input

ftpevr e g

LRI

5-98

Crp202

PP



62 RUN L73179,TFA,H3,1659J,0619:C45:5 MINTER
eN MSG FILE REQ. TAPE 1 FH4I2 FSTRN
e TCp

, TT@ ASG A=A09654
8 ASG C=AD3030
e xQT CuRr

IN A
e xQT I1SOCLS
FEATURES 1.%,7,9

PUNCH
SYMBOLS FotsantodoMy~
KRN 10

i ONMIN 15
MAXCLS 10
SEND®

i T340 400 2 1 220 2 i T s T e el
FLD 2 644 694 RN Y 2 L
SEND®
CE PMD
v
®
=
At il h ik il ;ui, il
e
bt | O
7t o b= PRI - AHEIE o i‘: UL -
4 - R ettt bl s A A A A A LA LM st i G il
" -
L i i 2 ittt A i 35
L]
* fnTiet 5«99 SRR ittt {1 s e AT e i BT T )
5 -



R B e LTINS

5.6 Sample Output

5-100

CPD202




Y

INPUT guanany

FEaTy2 %0239
PUNCH
STndoy Fatsane, b0,
Kty 10
—— e N is -
LLFLI%Y 13
- ebLnDe
Flew FIRST
HAAE LINE
i FLn | Lo
20 Fea 2 644
£ gc
7 =
el
o @
e - AR
) i
»3:) 7’
il iy
2
ol 'y

MANNED SPACECRAFT CENTER
HOUSTON, TEAAS

FIELOS TO wt CLUSTEWLD

Lasrt

LASTY o LINE Finsy
LINE INCe ELLIINY SAMPLL
“oo 2 ' 220
694 2 1 220
5-101

SANPLE
InCe

C? nov 72



. .
MANNED SYACECRAFT CENTLR 97 NOy 72
HOUSTON, TEXAS
{
e ~COVARL QL AATRIA FOM CLUSTLR ] . + e
¢ LLE 1
2419 2,47
152 .26 S92
2415 . J.7 375 Teb0
N
COVARILANCE #aTalx FOR CLUSTER 2
BT s TG R (T it il TG i ]
¢ 210 2.03
i wle2" 149 5.0%
lelé 2,35 2.17 8.22
. 4
CIVARIANCE AalThix FOR CLUSTCR 3
1%.84
Se20 );S’ I i Tl s : i
22 bely ~ .97
.6l 1.4 2.85 8.06
J Mhisiss o natbibies sirtbunctissitiions * i joos
T _COVARIAWCE AATRIR FOR CLUSTER 4
. i ¢
4
] 5’102
~




4.))
lene
et

lelv

E Y L
.0y

5.01

.52

10.13

— e COVAR L ANCE AATRGA FOR CLUSTLR

Sea?
lel7

127

2.0
1.9)

1.30

o

.

‘a2

COVARIGHCL HATRIA FOM CLUSTER

42,92

18,82 24,00

28,60 45.51

CUVARL G NCE MATRIA FOR CLUSYEN

1497
ledd
leld

2306

3.25
2,02

3.0

d.N2
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APPENDIX A

Appendix A is an alphabetical list of the diagnostic
messages printed out by the program.

1. A LINE NO. IS LESS THAN OR EQUAL ZERO.

This message is printed by subroutine TAPERD. Each data
record on the input data tape contains the scan line number.
After unpacking these bits a test is made to see if the num-
ber is greater than zero, if not the above message is printed
and execution terminates.

User should check to see if correct data tape has been
assigned to FORTRAN unit 3 (Logical unit C), and that the
input card for FORMAT corresponds to the format of the data
tape.

2. AT LEAST ONE FEATURE MUST BE INPUT.

‘This message is printed by subroutine SETUP. The user has
failed to input the channels he wishes to use in the analysis.
See FEATURES input card in section 3.1.1.

)

3. AT LEAST ONE FIELD MUST BE INPUT

This message is printed by subroutine SETUP. The $END* card
was encountered before any fields were defined. The user
must define at least one field by lines and columns. See
section 3.1.1.
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4. ERROR READING FIRST DATA RECORD=-ISTAT= -,

Printed by subroutine TAPERD. See Explanation of 6.

5. END-OF-TAPE ON UNIT —— LAST LINE WRITTEN.

Printed by DASTAP.

6. ERROR WHILE READING DATA RECORD.
LAST SCAN LINE READ — ISTAT® —————,

Printed by subroutine TAPERD. Either a parity error (ISTAT=
-=3) has been encountered on the data tape or a device error
(ISTAT= —4) has occurred. Resubmit the run with a back-up
tape if available. Before resubmitting make sure you have

checked the list of possible errors printed with this

diagnostic.
7. FIELD BOUNDARY FOR FIELD —— DEFINED BEYOND SCOPE OF
DATA. THIS FLIGHT LINE CONTAINS —— SCAN LINES.

Printed by subroutine TAPERD. The last scan line on the
data tape is less than’the last line of one of the fields
defined by user. The last line on the tape becomes the
last line in the field and the program continues.

8. FILE ASSIGNMENT NOT MADE FOR UNIT (4 or 7) NSTAT=—,

Printed by subroutine SETUP. An attempt was made to assign
a word length to drum unit 4 or 7 which was more than the
number of words available. ‘

9. 1IN FIELD —— INITIAL (SAMPLE OR LINE) IS GREATER THAN
LAST (SAMPLE OR LINE).
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Printed by subroutine SETUP. An error was made in the
definition of one of the fields, check input card.

10. INITIAL (SAMPLE OR LINE) IN FIELD —— DEFINED LESS THAN
1.

Printed by subroutine SETUP. Check input card for indicated
field.

11. INTERNAL DIMENSIONS TOO SMALL FOR DATA.
NO. OF CHANNELS ON DATA TAPE = —— NO. OF POINTS/
CHANNEL = —,

Printed by subroutine TAPERD. The most data the array IDAT,
which is dimensioned by the parameter variable MAXDIM, must
contain at one time is (1) the packed scan line as read from
tape (2) the unpacked scan line and (3) at least one data
point to be clustered. The storage needed for the above
data is calculated and if it is greater than MAXDIM the
diagnostic is written and execution terminates. The number
of channels and points per channel as unpacked from the
header record of the tape are written out with the diagnostic.
If these numbers are in error then the header record of

the tape is bad and must be corrected.

12. INVALID INPUT CARD -- IGNORED

Printed by subroutine SETUP. Check section 3.1.1 for correct
spelling of key-words for card input and make sure the key
word is left-justified in the field.

LINE
13, ( or )INCREMENT IN FIELD —— IS LESS THAN 1.
SAMPLE

Printed by subroutine SETUP. Check input card for indicated
field. '
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14. SCAN LINES ARE NOT SEQUENCED CORRECTLY AROUND LINE —o,

Printed by subroutine TAPERD. Scan lines on data tape are

not sequenced by 1. An attempt is made to continue reading
next field.

15. TOO MANY FIELDS ARE BEING INPUT.

Printed by subroutine SETUP. The number of fields is limited
to the parameter variable MAXFLD, which is set to 1l00.

16. UNRECOVERABLE ERROR READING HEADER RECORD.

Printed by subroutine TAPERD. A parity error or a device
error was encountered in attempting to read the header
record from the data tape. This usually indicates the tape
is bad. See explanation of diagnostic 6.

17. USER HAS REQUESTED TOO MANY DATA POINTS---STORAGE
NOT AVAILABLE. AVAILABLE STORAGE ON FH432 DRUMS
‘IS ——WORDS. AVAILABLE STORAGE ON FH1782 DRUMS
IS —WORDS.

Printed by subroutine SETUP. The number of data points
times the number of channels requested by user exceeds the
storage available on FH432 drum, or the number of data
points exceeds the storage available on FH1782 drum. User
must reduce the amount of data to be clustered.

18. WRITE ON UNIT —— TERMINATED ABNORMALLY. DAS TAPE
NOT CREATED. ISTAT= —,

Printed by subroutine DASTAP. User should resubmit the job
with a different output tape. This diagnostic indicates that
either a bad type was being used or a tape drive error
occurred.
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APPENDIX B

Aircraft Data Storage Tape Format

LARSYS Version 2

There are four types of (physical) records on the Aircraft
Data Storage Tapes. They are:

l. ID record - 200 full words fixed length
2. Data record - variable length
3. End-of-Tape records - 200 full words fixed length

4, End-of-File records - IBM Standard

An aircraft Data Storage Tape contains one or more data runs
consisting of an ID record, several data records and an End-
of-File record. After the last data run on the tape, an
End-of-Tape record and two End-of-File records are written
on the tape.

For the purposes of this presentation a word is defined to
be 32 bits and a byte to be 8 bits. Further details
regarding the physical records follows:

T3 ID record (200 full words fixed length)

Format Description
ID(1) Integer LARS Tape Number (e.g., 1, 17,
102, etc.)
ID(2) Integer File number on this tape
ID(3) Integer Run number (8 digits aabbbbcc)

aa - last 2 digits of the Year
‘data was taken

B-1



ID(4)

ID(5)
ID(6)
ID(7-10)
ID(11)
ID(12)

ID(13)
ID(14)

Format

Integer

Integer

Integer

Alpha-
numeric
(424)

Integer
Integer
Integer

Alpha-
numeric
(1a4)

CPD202

Description

bbbl - running serial number for
the year data was taken

cc - uniqueness digits for runs
which would otherwise have
the same run number

Continuation Code

ID(4) = 0 means the first line of
data follows this ID
record

ID(4) = X means that the data
following this ID record
is a continuation of a
flight line started on
tape X

Number of Data Channels (Spectral
bands) on tape (30 maximum)

Number of Data Samples per channel
per line

Flightline Identifications (16
characters)

Month data was taken
Day data was taken
Year data was taken

Time data was taken



