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This specification establishes the modifications to the CLASP program as
specified in TIRE 77-0055, titled CLASY Program ModifS'^ation.



The following documents foam a part of this specification:

TIRE: 77-0065

lmegorandum dated March 17, 1976, from Rice University, Institute of Computer

Sciences (D. L. Van Ropy) to Ken Baker/TF3, NASA-JSC; Reference:

documentation of SUPER-SCRAM

McCray, B.: Modifications to the CLASY Program,	 JSC-12602, LEC-1048,

NASAOSC (Houston), April 1977.



3. SYSTEM DESCRIPTION

3.1 1WDWARE, DESCRIPTION

The CLASSY clustering program, an modified, is operational on

the IBM 370-148 at Purdue LARS under the CM8370 operating system.
The program utilizes the IBM Fortran IV-G compiler.

H

i	 3.2 SOFTWARE DESCRIPTION

The CLASSY system of subprograms was originated by Dr. Michael

Rassbach formerly a NRC post-doctoral fellow for NASA-J;C,

Earth Observations Division (TF), and currently the president

of ELOGIC, Inc.

CLASSY was designed And implementation as an interativz statis-

tical clustering algorithm which had theoretical promise for

application to classification of earth resources (image) data

acquired from the LANDSAT satellite.

The driver program for the clustering system in CLASSY. The

data handling subprograms for the system are READTP and STATIS.

READTP reads the input data file and writes the selected data
on a disk file for acquisition by the interative statistical
subprogram STATIS. STATIS operates on one pixel at a time to

update cluster statistics. When a given cluster has received

more than a specified number of points as assigned on a

fractional, probabilistic basis, STATIS calls ADJUST to make

the cluster split/combine decisions The set of pixels is
examined N times by STATIS during the clustering procedure

where N is specified by the user. Statistics are printed for

each cluster as it is generates: + when it is significantly

modified, and at the end of each iteration. At the end of
selected iterations and after the last iteration, a cluster map
is drawn showing the cluster assignment for each pixel.

3-1
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A one-channel LARSYS tape is generated st the end of the last

iteration.

The CLASSY system of subprograms consists of the main driver

program, CLASSY, 57 CLASSY.subprograms, 11 ijRSYS subprograms

and CMS370 system routines.

is	
The overall CLASSY system is flowcharted in Appendix A. List-

ings of the routines are shown in Appendix B. Sample output

from the CLASSY System is shown in Appendix C.

3.2.1 SOFTWARE COMPONENT NO. 1 (CLASY)

3.2.1.1 Linkages

CLASY is the driver program of the CLASY cluttering system.

CLASP calls SETUP9, READTP, MULTI, and CLUSMP.

3.2.1.2 Interfaces

The crmmon blocks INFORM, CLUSTR, CLUS, MISC, and STPAR and

calling arguments are used in the program CLASY as interfaces

wit. other routines in the clustering system.

3.2.1.3 Inputs

The required input to the CLASSY program consists of one set

of control cards and one tape (or file) containing the multi-

channel image data.

CLASSY calls SETUP9, which reads the input control cards.

These cards and their functions are described in the discussion

of SETUP9 (section 3.2.2.6).

3-2



The image data tape (file) is presumed to be in either of two

specific formats--either "LARSYS Ii" format or "UNIVERSAL"

format. The tape (file) reading program in CLASSY, TAPERD,

accepts either of these formats and self-determines the correct

method of reading the data.

3.2.1.4 outputs

The output from CLASSY are three disk files: two are report

files and one is a one-channel data file. Interium reporting
9	

of statistical parameters and diagnostic data is providing

during the iterative cluster-forming process as a brief summary

on one disk file and a full report of statistical data is

reported on the other disk file.

Portions of each of the report files are maps with symbolic

representations of areas clustered, to form these maps each

pixel is classified using the statistics (mean and covariance)

from the final cluster set determined by CLASSY. The symbols

on the map represent the cluster which is the most likely

parent distribution for the given pixel. The map is output by

subprogram CLUSMP which also produces the one-channel data

tape containing a leader record and the line image records of

the clusters.



3.2.1.5 Storage RIMMI eient

Not applicable.
,t

3.2.1.6 Description

CLASSY is the driver program for the clustering routines.

3.2.1.7 Flowchart

See Appendix A for system flowchart.

3.2.1.8 Listings

See Appendix B for program listing.

3.2.1.9 Restrictions

The known restrictions inherent in the program are (1) the

program will not successfully execute with only one channel,

(2) a data vector containing a zero value in the channel of
intere3t will cause an error termination cf the program's

execution, (3) the size of the original image data set read

from the input tape and placed on drum must be containable
in 840,000 characters of drum storage available to the random

access routines. The 840,000 character limitation can be

changed by request of the Research, Test and Evaluation

Support Group.

I
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3.2.2 SOFTWARE COMPONENT NO. 2 SEVUP9

3.2.2.1 Linage
SETUP9 in called from CLASSY. SETUP9 calls NXTCHR and NUMBER,

which are entry points in subroutine FIND.

3.2.2.2 Interface

interface is accomplished through calling arguments and the

following common blocks: INFORM, SUPCUM, and CLUSTR.

3.2.2.3 puts

Inputs are described in Section 3.2.2.6.

3.2.2.4 Output

SETUP9 writes a summary of the input to CLASSY. If an error is

detected, SETUP9 writes the following message "IM FALID INPUT

CARD-- "IGNORED" and processing continues.

3.2.2.5 Storage Requirement

Not applicable.

3.2.2.6 Description

SETUP9 reads and analyzes all cards input to the CLASSY

program. The followi:,acT control cards are input to the modified

CLASSY program, to be analysed by SETUP9. In,all cards, the

"keyword" begins in card column 1, and any parameters on the

card are placed from card column 11 through 72, inclusive.

1. "CHANNEL" CARD (i.e., "CHANNEL 1,5,9,1311)

r	 The "CHANNEL" card specifies the channel numbers to be used in
­ A.­'' «w A. U- ­ 'IA..:
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2. "NPTS" CARD

The "NPTS" card is used to specify the number of pixels to skip

between the pixels in the original data when selecting a

subset of pixels for analysis:. Zero is the default value.

3. "HED1" card

4. "HED2 11 card

These two cards may be used to specify any arbitrary heading

for the printer outrvt, including the cluster map. Any

alphanumeric charaiAirs put into card columns 11-72 of these

two cards will be output as a page heading.

S. "COMMENT" card

The "COMMENT" card is equivalent in use and format with the

"HEDl" and "HED2" cards, described above.
Y,

6. "DATE" card

This card is used to specify the date or any eight characters.

Will be printed at the upper right hand corner or each page

of printer output.

7. I/ITER" card

The "ITER" card allows the user to specify the number of intera-

tions through the data to be made by subrout-nes STATIS.

8. "MAP" card

The "MAP" card allows the user to request cluster maps on all

iterium iteraitons or up to 10 specific iterations. Iterations

must be entered separately; groups of numbers are not allowed.

Examples: 1,3,5,7,9

ALL
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3.2.3 SOFTWARE COMPONENT NO. 3 READTP (LAST,IDATA,TOPID)

3.2.3.1 Linkage

READTP is called from CLASSY. READTP calls READ, RWRITE, CMERR,
UNIF RINIT, TAPHDR, LAREAD, FLDINT, LINERD, FDLINT and ERTRAN.

3.2.3.2 Interface

interface is accomplished through calling arguments and the

following common blocks: INFORM, CLUS'PR, CLUS, MISC, and STPAR.

3.2.3.3 inputs

Image data tape described in 3.2.1.3

LAST and TOPID - not used

IDATA - input buffer.

3.2.3.4 output

READTP outputs the following error message:

End-Of-Tape Reached before end of field.

3.2.3.5 Storage Requirement

Not applicable.

3.2.3. 00 Description

READTP performs the input image data handling functions and

makes the image data available in two formats.to the iterative

statistical subprograms STATIS and CLUSMP.

The original image data from the designated area cf the input

file is stored as one continuous block of data on a randomly

accessible file. This file is used as an input file by this

subroutine and by the subroutine CLUSMP .

3-7



The data read from the newly created file is scrambled by

reading blocks of pixels from disjoint areas of the file,

scrambling the order of the pixels and writing this data to

another portion of the file as continuous records to be read

by subroutine STATIS.

3.2.3.7 Flowchart

See Appendix A for system flowchart.

3.2.3.8 Listingn

See Appendix B for program listing.

IF--



H

3.2.4 SOFTWARE COMPONENT NO. 4 MULTI (PV)

3.2.4.1 Lin_ kaae w
MULTI is called from CLASSY. MULTI calls DATFIX# ALFREE, CLINIT.

STATI8 and CLDUMP.

3.2.4.2 Interface

interface is accomplished through calling arguments and the
	

i
following common blocks: CLUS,MISC,STPAR,INFORM and CLUSTR.

3.2.4.3 Inputs

PV - Dummy array

3.2.4.4 Output

None.

3.2.4.5 Storage Requirements

Not applicable

3.2.4.6 Description

MULTI calls the routines to initialize the clustering algorithm.

3.2.4.7 Flowchart

See Appendix A for system flowchart.

3.2.4.8 Listings

See Appendix B for program listing.
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3.2.5 SOFTWARE COMPONENT NO. 5 9TATIS(KROTIN,PV,StM,SKEW,KURT,
OSUM,OVAR)

3.2.5.1 Linkages

STATIS is called by MULTI. STATIS calls DISC, CLASY2 1 CORECT,

DOTSQ, VPV, VMTV, MPVS, ADJUST, CLDUMP, and EXP.

3.2.5.2 interface

Interface is accomplished through calling arguments and the

following common blocks: CLUS, MISC, STPAR, CLUSTR, and RAND.
{

3.2.5.3 Lnputs

KROTIN - top node.

PV - dummy array.

3.2.5.4 Out_ Puts

STATIS outputs two warning messages. They are: "***WARNING

6W THE INDEX(KL=", "** SUSPECTED BAD DATA POINT --S'rATIS**

IDO=_, ROOT_, VECTOR`"

UM - sum matrix

SKEW - skewness matrix

KURT kurtosis matrix

OSUM - old sum matrix

OVAR - old covariance matrix

3.2.5.5 Storage Requirements

Not applicable.

i*

x
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3.3.5.6 Description

STAIfIS updates the proportion, mean vector, and covariance

matrix for each cluster using maximum likelihood iteration.

The routine first updates these parameters with each new data
point and later makes updates only after a complete pass
through all of the data has been completed. STATIS also

accumulates measures of multivariate skewness and kurtosis.

If a cluster has subcisuters the log of the likelihood ratio

of the parent cluster to the subclusters is also accumulated.
STATIS calls ADJUST when the weight for a given cluster has

exceed a threshold value.

3.2.5.7 Flowchart

See Appendix A for system flowchart.

3.2.5.b Listings

See Appendix B for program listing.



3.2.6 SOFTWARE COMPONEW' Z NO. 6 ADJUST(KLIN , SUM,SKEW ,KURT,OSUM,
OVAR)

3.2.6.1 Linkage

Adjust is called from STATIS. ADJUST calls GET, TR, DOTSQ, SQMTX,
MINV, UNIF, CWR, TRIMTX,, DENCAL, SPLIT, FREE, CLDVMP, , SEPER,
SUBLIM, ;ELIN # CORECT, JOIN, APXIOR, SQRT, ALDG, EXP, and XPRI.

3.2.6.2 Intt^rface

Interface is accomplished through calling arguments and the
following common blocks: CLUS, MISC, STPAR, CLUSTR, and JOINPR.

3.2.6.3 Inputs

KLIN - current cluster
SUN	 sum matrix
SKEW - skewness matrix

KURT - kurtosis matrix

OSUM - old sum matrix
OVAR	 old covariance matrix

3.2.6.4 Outputs

ADJUST prints out three brief messages concerning statistical

information and three error messages. They are; "ADJUST`

WEIGHT WAS SPFAC CHANGE_ —", "STATISTICS: TRACE`

SK&W` KURT TESTS(SPLIT>0): _ — _", MHAVE SPLIT WEIGHT—

SU"f3S	
I$ 	 ERROR IN ADJUST: KL,W,NEW. W,VOL

"***EXTRAPOLATION PROBLEM IN ADJUST: ITER, INDEX(KL), VDLIN,

OVOL, CVOL _ _	 `", "LOG ERROR IN ADJUST: 
I, 16M, KL,

K/VRIN=

3.2.6.5 Storage Requirements

Not applicable.
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3.2.6.6 Description

ADJUST subtracts off old data from the sums accumulated in STATIS

and used in STATIS to calculate the proportion, mean vector, and

covariance matrix for a cluster. There is also a system for

extrapolating cluster parameters which is not currently used.
a;,

ADJUST forms scalar measures of multivariate skewness and

kurtosis and test these against thresholds also computed in

ADJUST to determine if a cluster should be split. ADJUST

alsc does all other test for discrete restructuring of the

cluster free including tests for calls to JOIN, SLIM, SUBLIM,

and SEPER.

3.2.6.7 Flowchart

See Appendix A for system flowchart.

3.2.6.8 Listings

See Appendix B for program listing.
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3.2.7 SOFTWARE COMPONENT NO. 7 CLDUMP (KLHED)

CLDUMP calls CLPR to print all of the class headed by KLHED-

3.2.7.1 Linkages

CLDUMP is called by MULTI and STATIS

CLDUMP calls CLPR and ISPLIT.

3.2.7.2 Interfaces

CLDUMP uses common blocks /CLUB/, /MISC/:, /STPAR/, and /CLUSTR/.
CLDUMP calls CLPR and ISPLIT.

6

3.2.7.3 Inputs
4 i	

KLHED - Head of class of nodes.

3.2.7.4 Outputs

Message:

DUMP OF OBSERVED CLUSTERS FROM

3.2.7.5 Storage Requirement

Mot applicable.

3.2.7.6 Description

CLDUMP calls CLPR to print the statistics for each of the

clusters in the portion of the tree headed by'KLHED.

3.2.7.7 Flowchart

See Appendix A.

3.2.7.8 Listings

See Appendix B for program.
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3.2.8	 SOFTWARE COMPONENT NO. 8 CLPR (KLIN,SUM,SKEWrXURT)

CLPR prints all the variables indexed by KL.

3.2.8.1 Linkages

CLPR is called by CLDUMP.

CLPR calls MORSTR, SQMTX, MINV, FREE

3.2.8.2 interfaces

z	 CLPR uses common blocks /CLUS/, /MISC/, and /STPAR/.

3.2.8.3 Inputs

KL - cluster index

IN - level of cluster in tree

SUM	 mean array

SKEW - skewness matrix

KURT - kurtosis matrix

3.2.8.4 Outputs

A listing of the statistics for cluster KL is written to unit 6.

The index and symbol for cluster is written to unit 3.

3.2.8.5 Storage Requirement

Not Applicable.

3.2.6. Description

The permanent statistics for cluster KC are written to unit 6.

The meaty covariance, kurtosis, old mean and old covariance

are calculated and written to unit 6. The index and symbol

are written to unit 3.
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3.2.8.7 Flowichart

See Appendix A.

3.2.8.8 'Lis tinga

See Appendix H for program.
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3.2.9.1 SO!'TWM COMPONENT NO. 9 CLUSMP (MAP, LBTITR)

CLUBMP prints the cluster map. The cluster map has each pixel

represented by a symbol representing its cluster tape.

3.2.9.1 'Linkages 	
3

CLUMP is called from ADJUST and CLASSY,.

a
3.2.9.2 'Interfaces

Interface is accomplished through the calling arguments and

the following common blocks: ARRAY, GLOBAL, CLUSTR, MISC, CLUS,
STPAR.

3.2.9.3 Inputs

MAP - Positive indicates a 1 channel file is to be written.

Zero indicates that the 1 channel file is not to be

written.

LSTITR	 Positive indicates this is the last indication.

Zero indicates this is not the last indication.

3.2.9.4 Outputs

• cluster map is written to file 3.

• cluster map is written to file 6.

One channel LARSYS file written to file 16.

3.2.9.5 Storage Requirement

Not applicable.

3.2.9.6 Description

CLUSMP reads the data is its original format, assigns a cluster

number to eachpixel and creates cluster maps for the terminal

(unit 3) and line printer (unit 6) and a one channel LARSYS

data tape (unit 16).

3-17
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See AppenAix 9 for program.
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3.2.10 SOFTWARE COMPONENT NO. 10 CLUST (H*GP•NDO,KLOUT,KR0TIN,

suit)
l

CLUST classifier each point for the purpose of generating a mep.

3.2.10.1 Linkages

CLUST is called by CLUSMP.

CLUST calls ISPLIT, CORECT and DOTSO.

3.2.10.2 Inter races

CLUST uses common block /MISC/, /STPAR/ and /BIGCOM/.

3.2.10.3 inputs

BIGP - Input data vector
NDO	 - Number of data points
KLOUT - Top node of output class
KROTIN - Index of node 0
SUM	 - Position of sum vector is cluster

3.2.10.4 Outputs

The following error messages are written to unit 6.

..... WARNING ..... 11; CLUST, KROT =

..... WARNING	 IN CTUST, AT CHECKPOINT	 , KL =

3.2.10.5 Storage Requirement

Not applicable.

3.2.10.6 Description

CLUST determines the cluster most nearing matching each point
and classifies the point as belonging to that cluster.

3-19



3.2.10.8 Listings

See Appendix 8 for program.
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3.2.11 SOFTNARE COMPONENT NO. 11 DATFIX

DATFIX initializes constants in /CLUS/, /MISC/ and /STPAR/.

3.2.11.1 Linkages

DATFIX is called by MULTI.

3.2.11.2 Interfaces

DATFIX uses common blocks /CLUB/, /MISC/ and /STPAR/.

3.2.11.3 Inputs

None.

3.2.11.4 Outputs

None.

3.2.11.5 Storage Requirement

Not applicable.

3.2.11.6 Description

Constants are initialized.

3.2.11.7 Flowchart

See Appendix A.

3.2.11.8 Listings

See Appendix B for program.
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3.2.12 SOFTWARE COMPONENT NO. 12 DENCAL (KL,RATIO,OLW)
i

DENCAL adjusts the denominator offset and proportion of KL.

3.2.12.1 Linkages

DENCAL is called by ADJUST.

a

3.2.12.2 interfaces

DENCAL uses common blocks /CLUS/, /MISC/ and /STPAR/.

3.2.12.3 inputs

KL	 - node to be adjusted.

RATI,O — proportion of points contained by parent cluster.

3.2.12.4 Outputs

OLW - old weight.

3.2.12.5 Storage Requirement

Not applicable.

3.2.12.6 Description

New proportion - Ratio * all proportion

OLW = old W(KFATH)

Nodes are assumed to be reconnected in their new position.

3.2.12.7 Flowchart

See Appendix A.



3.2.13 SOFTWM COMPONENT NO. 13 ELIM (KEL)

This routine eliminates the cluster XEL from the cluster tree
and frees the storage.

3.2.13.1 Linkages

ELIM is called by ADJUST.
ELIM calls SUBLIM and TR FREE.

3.2.13.2 Interfaces

ELIM uses common blocks /CLUS/, /MISC/ and /STPAR/.

3.2.13.3 Inputs

KEL - top node to be release.

3.2.13.4 Outputs

None.

3.2.13.5 Storage Requirement

Not applicable.

3.2.13.6 Description

ELIM prints a message that the cluster has been Eliminated.
If the cluster has only one 	 SUBLIM is called to

elim1n6ue it also. TRFREE is called to eliminate the cluster

and its subs.

3.2.13.7 Flowchart

See Appendix A.

3.2.13.8 Listings

See Appendix B for program.

3-23



3.2.14 SOFTWARE COMPONENT NO. 14 JOIN (KAI,KBI,SUM , SKEW,KURT,
OSUM ,OVAR,VVV^B,A,D)

'	 JOIN creates a parent cluster for RAI and KBI.

3.2.14.1 Linkages

JOIN is called by ADJUST-

JOIN calls MORSTR, SQMTX, MINV, APRIOR, DENCAL, TRIMTX, CLPR

and SORT.

3.2.14 .2 Interfaces

JOIN uses common blocks /CLUSTR/, /CLUS/, /MISC / and /STPAR/.

3.2.14 . 3 inputs

RAI	 - Cluster to be joined

KBI	 - Cluster to be joined

SUM	 - Sum matrix

SKEW - Skewness matrix

KURT - Kurtosis matrix

OSUM - Old sum matrix

OVAR - Old covariance matrix

VVV	 - Dummy array

R	 - Dummy array

A - Dummy array

D	 - Dummy array

3.2.14 . 4 Outputs

SUM - Sum matrix

SKEW - Skewness matrix

KURT - Kurtosis matrix

OSUM Old sum matrix

OVAR - Old covariance matrix
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3.2.14.5 Storage Requirement

Not applicable.
3

3.2.14.6 Description

JOIN does the following functions:

1 locates clusters KAI and KBI in the trop.
(2) creates a new cluster

(3) inserts new cluster in tree and links to subclusters.

(4) removes KA from old tree.

(5) remove KB from old tree.

(6) calculates statistics for new cluster.

(7) prints data for new clusters KAI and KBI.

3.2.14.7 Flowchart

See Appendix A.

3.2.14,8 Listings

See Appendix B for program.
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3.2.15 SOFTWARE COMPONENT NO. 15 PRTREE (TOPNOD)

3.2.15.1 Linkages

PRTREE is called by ADJUST.
PRTREE calls ONI4A1.

3.2.15.2 Interfaces

PRTREE uses common block /CLUS/.

3.2.15.3 Inputs

A node tree printed on units 3 and 6.

3.2.15.5 Storage Requirement

Not applicable.

3.2.15.6 Description

PRTREE determines the location and pr(,,)porti.on of each node

of the tree. A line is printed for each level of the tree

showing the nodes on that line and the proportion of points

in each node relative to the total number of points.

3.2.15.7 Flowchart

See 'Appendix A.
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dq

1

3.2.16 SOFTWARE COMPONENT NO. 16 SEPER 4KLj

E

SEPER removes a cinater in favor of its subclusters.

3,2.16.1 Linkages

SEPER is called by ADJUST.
1

t`

4
r..

t,

SEPER calls -nwit, DENCAL, FREE.

3.2.16.2 interfaces

SEPER uses common block /NISH/.

3.2.16.3 Inputs

KL - node to be removed.

3.2.16.4 Outputs

None,

3.2.1,6.5 Storage Requirement

Not applicable.

3.2.16.6 Description

SEPER brings all of the subclusters of KL up to the level of

KL itself and then eliminates KL.

3.2.16.7 Flowchart

See Appendix A.

3.2.16.8 Listings

See Appendix s for program.
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3.2.17 SOFTWARE COMPONENT NO.17 SPLIT (KL,SUM,SKEW,KURT,OSUM,
OVAR ORT#DSQ#SG#TAU,,'RE,VER,DUM,DSG,DTAU)

SPLIT is called seperate one cluster into two clusters.

t	 3.2.17.1 Linkages

SPLIT is called by ADJUST. SPLIT calls MORSTR, SQMTX, EIGROT,

MLT, MVEC, MTVEC, ACOM, APRIOR, MINV.

3.2.17.2 Interfaces

SPLIT uses common blocks /MISH/ and !CMBK10/.

3.2.17.3 Inputs

KL - node to be removed

SUM - sum matrix

SKEW - skewness matrix

KURT - kurtosis matrix

ORT - coordinate transformation

DSQ - multiple use array
ERE - multiple use array

VER - multiple use array

DUM - multiple use array

DTAU - derivitive of objective function with respect to TAU.

3.2.17.4 Outputs

SUM - sum matrix

OSUM - old sum matrix

OVAR - old covariance matrix

DSG	 E * ORT

TAU	 square root of covariance matrix for subcluster A.

SG - square root of covariance matrix for subcluster B.
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3.2.17.5 Storage Requirement

Not applicable.

3.2.17.6 Description

(1) Generate the centered versions of the variance, skewness,

and kurtosis.

(2) Shift to frame with unit inverse covariance matrix.

(3) Initialize and make a good initial guess.

(4) if Egienvalue negative, adjust "good guess" tempories.

(5) Generate actual initial values.

(6) Iterate to refine values.

(7) Generate two new subclusters.

(8) Create names and linkages for new clusters KA and K8.

(9) Create statistics for new subclusters.

3.2.17.7 Flowchart

See Appendix A.

3.2.17.8 Listings

Sea Appendix 8 for program.
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{	 3.2.18 SOFTWARE COMPONENT NO. 18 SUBLIM (KLHED)

SUBLIM eliminates the subclusters of the node KLHED.

3.2.18.1 Linkages

SUBLIM is called by ELIM and ADJUST.

SUBLIM calls TRREE.

3.2.18.2 interfaces
i

SUBLIM uses common block /NISH/.

I

3.2.18.3 Inputs

KLHED - parent node.

3.2.18.4 Outputs
i	

None.

3.2.18.5 Storage Requirement

Not applicable.

3.2.18.6 Description

SUBLIM eliminates all of the subcluster for node KLHED by

calling TRFREE for each one of them. SUBLIM then reset the

SPFAC and PQRAT terms for KLHED.

3.2.18.7 Flowchart

See Appendix A.

3.2.18.8 Listings

See Appendix B for program.
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4. OPERATION

CLASSY is operational of the IBM 370/148 computer at LARS#
West Lafayette, Indiana.

CLASSY is executed by entering the following commands after
signing on the on the computer system.

DEP STOR 2M

IPL CMS370

TAPER (tape number)

PPILE

AA CLASSY
d

Control input is read from PILE PT21P002.

Output is on unit 3 and 6 which are assigned in the PPILE EXEC.

r.. 3

t
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APPENDIX A

CLASSY FUNCTIONAL FLOWCHART



_s

ALFREE----FREE
LINIT---NORSTR

I LCLDUMP---CLPR
-ISPLIT

I-CLUSMP--^FIMIT
GLINT
LUST ISPLIT

--CORECT
--DOTSQ

RREAD
SFMFL
THED
THED

WRITE
TLN

-CLPR	 LOCK
ORSTR
QMTX
INV

-FREE

A-1



x

_FREE

-FREE
_CLDUMPMPR
i	 - LTSPLIT

STOPLO
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CLASSY LISTINGS
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r OVAR' `	 OLD COVAN MATRIX MATRIX

C LASTCALL, TO ADJUSTSM TNANG	 r̂
1'NAME^AV	

IN
C
F

SKTFs -- "FASOP ^ OF	 KEWN 35

C
STW -STANCi4"p i? D WE GMT
TOKTES - 4 ASUOE OF

C
KUR 0
KURTO+^t)RKTE fC	 MLA911RF OF

c VR N	
CANGF' IN VARIANC

C
TNVEk%E OF CO AP IMATRiX

►+A tTF 	4GF F ACTOR • DELAYS DECISIONS UNTIL A SIGNIFICANT NUMBER OF
r. TTkcATIONS HAVE 000URREO
r

`t C 1F	 I IFTRST	 0 49 0)	 WRITE	 ( 694999) PACCEL I I) • PACCEL t2) •
1 FOPMATI0PACCF^49941	 MACCEL994F10.4)

K FL.*KLI	 1N 
KF xL%0PE.W (KL )

r OFT WOkKINM S70RAOF FOR SUBROUTINE ADJUST (MQxN4. CHANNELS)Ms
L^'t5 s	 ?«^IIJS

r
M taSMI	 : MtaSS•-1

PF/ CNANOF	 ?kA'SKACH 3/21/77
t A=MC►kSTk(LMOS)
t A*Mo R 4.,TW (LM4S)
LI)MMMS1 R ( L m0s )
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FORTRAN A
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C SF.T NFXT ADJUSTMFNT POINTS WITH MINIMUM	 A
0004P s

C 
I • 0 PWFAC	 A

(	
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A

C DISCRFTE POINT (SHEPHARD,S) CORRECTION ( TO COVARIANCE ONLY)	 A
C	 QCARRs(9W•WADJ(KL))/24	 A
c	 IF(KAI)TY.Etd.?1000RRspM/	 A
C *** WARNING: ('MANGEE ONSWUSA FOR DOUBLE PRECISION ^••

C11R' LINKILR^t I I) slINK(L1f0I-1) * DCORR	 A

r rxTp APnLATF CUVAATANV	 A
FKFsWINI•= C*MACCE:L (KADTY)	 A

117 0 X 114 181040S	 A
114	 ALTNK(LU2 # 1 . 1) : WRM (ALINK (LR2 4, 1 . 1) • EXF*ALINKlLVA2# I-1).1	 A

TALL OTPMTX f0VAw(KL+1) •ALINK (1.D21)
CALL Ci 14114V ( AL INK ( LVA21 • AL INK (LO2) 9ALINK ( Ln?_) * VOL IN(KL)1	 A
FXF 0NF* * 3	 A

r FXTRAPOLATED COVANtANCE MUST RE POSITIVE DEFINITE* ELSE LOOP	 A
ITXu1T><1	 A
1F(ItX.FQo2%)FXFsO.	 A
IF(VOLIN(KL).L.T•O..AND•ITX•LT.26) 60 TO 117 	 A
CVOL:ALOG(ARS(VOLIN (KL1))/AMO-ALOG(AAS(W(KL)))	 A

A
C ALSO PFOOTRE NOT TOO RAPID CHANGE IN VOLUMF	 A

TF( AN4 ( nV0L -CVnL),GT.VOLLIM . AND•ITX*LT.26.ANU.EXF.GT . o.) 60 TO 117A
C^ CHANGi kF:RASSHACH 3/21/77 	 At 

r. FPPnk Mt SSAGF	 A
tt F(ITX•GC&ln)PQ TNT 772• I TK•INDFX(KL)•VALIN(KLL),OVOL CVOL	 A

77? FORM AT (/• t ***FX7 PAPOLAT10 PRORLFM IN AnJUST : ITEM* I)EX (KL) • VOLI A
N* 0Vr.1(_ • 9# 0#0L 9 9 l 4• l 6.3E 15.7)	 A

C NI
C"AF^ kE:PASSHACH 3/21/77	 A

C SynpF COVAOIAIICF MATRIX	 A
TF(ITX OE•2^► )CALL CLPN(KL•NADJJ•SUM•SKF.W.KURT)	 A
CALL 1) o4 m X (VPTN(KL•l) 9ALINK(LVA2))	 A

r PWOPORATION CAI.0/FXTRAPOLATI0fJ 	 A
FXFz0 , ltgF C*PACCFL ( K ADTY)	 A
PkK=PR0P (KL)	 A
OF,a' =W (KF ) -CTOT (KL)	 A
CINv ,i:ClN(KL) •OCIN(KL) 	 A
PRnP(KL)=(Cl4V)/(PEN-ODEN(KL)) 	 A

C FPRQR MES546F--PHOPURATION CALCULATION	 A
IF(RP0P(KL)•GT• 0••ANn PROP(KL)•Lk 11.) (;U To 139	 A
PRINT Al9el .^i')EX(KL) •PRK*PRnP(KL) • Ft IRCM(KF)•W(KL)•CIN(KL) • 	 A

1	 OCIN(KL).CINVoW(KF)•CTOT(KL)+UEN900EN(KL)	 A
639 FORMAT( $ ALPHA tWROR:FRK9P9CM,W l •13.4F.9.4/ l 	(ERROR CONT) CIN I • A

1 IF-Q * 4. 9 	(t(F)•CT0T90F_N9ODFNl94E9.4) 	 Ar CHANC:F PF:PASSRAC N 3/21/77	 A
C PPINTnUT CLUSTFR	 A

CALL CLPR (KL.NAf)J9SUM•SKEW•KUkT) 	 A
PR0P(KL)=PN K 	A

114 ALPOA AL0G (flPN )P (KL))	 A
OALP=ALP-ALP S:)	 A
kF AC=EXV (FxF*r)AI.P)	 A
PP,nP (KL) =POOP (XL) *PFAC.' 	 A
nFPOP (KL) ='+k1)P (KL)	 A
hFE TMCM (KF') =PN. I PCM (KF) •PROP (Kt.) -PRK	 A
Cl h^(KL)=CIN^1* FAC	 A
ncT+v(ht, )=C11',)(KL)	 A
nOFN(KL)=(CTH(KL) /PROP (KL) *PR IRCM(KF))	 A
rTnl'(KL)=W(KF)-00FN(KL)	 A

r, 41i,J11ST PRnPOPATIONS OF SUBS	 A
KK=LS(jkS(KF)	 A

1 t 1 CALL nF' NCAL(KK.1•/PR IRCM(KF).W(KF))	 A
KK=LINK(KK)	 A
IF (KK,NF.(1) 60 To 141	 A

f:
r, ACTUAL TE.FT F0w SPLITTINrr cP1 T T THF CLl1';TF1

B-5
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ADJ03SSO
ADJ03S60
Af)J03570
AE)J03580
A ►)J03590
ADJ'03h00
AOJ03F+1 0
A0,103620
AW03630
AF)JO3640
ADJ03650
ADJ036F,u
ADJ03670
AOJ03690
ADJ0369P
ADJ03700
ADJ03710
AnJ03720
ADJ03730
ADJ03740
ADJ0 3750
AOJ03760
ADJ03770
ADJ03780
ADJ037gO
ADJO3800
ADJO1810
AD.)03N20
ADJ03830
ADJO3840
A[)J03M'+0'
AW031460'
ADJn3R70
AOJ038A0
ADJ03890
ADJ03400
ADJ03910
AOJ031420
ADJn39 30
ADJ03440
ADJ039SO

F Tl,f l Ar►J)UST	 F0010AN

c

r^
r no 140T Q+CK F(OW Si: NAPAT10N OR TO EL I NI M ATF SUPS
r	 F'1, CMt^^IATF r ll ; Cl.l)t TFW IN FAVOR OF TTS S1,44CLOSTER lio IF IT 15
r	 SPLIT WITH  0005 rRF ATER THAN SFNTH.

rnn IF (%sjF;AC Vl L) .LF.SFPTH*SPCOR) 60 TO 3 0
GALL 4'E ►'E:k(vL)

r nn 'JOT PkOCES5 DFL.FYFn CLOSTE P FUkTHEk
rn TU 3444

r; FL T ►o+T" i ATk THE SOA civ IF IT HAS SO4S AND FTTHFR
r	 (I) CQLTTTI r,& Lf SS THAN SUALIM THPESHOLn• Of7
r	 (,^) IT IS ST M T1.Ak TO SUBS AND SPLITTING LFSS THAN SHMVTH

An roNTTN ► 1f
r	 F't.TMTNATE T m+F 5 ► 1 N CLUSTERS IF T H EY ARF nr'1MINATFn AY THE MAIN
r	 CLUSTF.ko

l;PQN0= (SPF Ar (K L )-ORN I OR (KL) ) /SHCOR
IF ,( (c%P Q N11.L.F,SnLTH * OH.PURAT (KL) /1)W.LT*PGRATH.ANf).SNRNF)

1.LT,SPMVTH).A rtn.LSUF)S(KL).NE.0) CALL SUHLIM(KL)
r	 FLIMTNATF TNie CLUSTER (AND PERHAPS ITS COCLOSTER) IF ITS
1'	 F PoPow T If ► W 4E COMFS TOO SMALL.
r F I. T M I^1ATF: Ir F*Kt1POk T TtNV TOO S M ALL AND FLIN PARAMFTE •k NOEL I M IS OFF

PO 4 IF( ►^KnP(Kl,).(+k.FLIMTH.Ok.NOFLIM.f4E.0) G0 TO 204
CALL FL1M(KL)

r nn NOT THY T(1 PwOCESS FORTHEW
GO TO 34Y

;0A r, K fr=i I;+INE,k ( K L)
KOC =L I NK (KL)

r rALL .)Olro IF i, s l,4ILAW CLUSTE R HAS 4FEN FOUNDr,
r1. , l l; TFk Ml rtiT r IiF LECTIVELY CHOSEN

r
C,AL# 3llPSlKL1.NFMd1 CuPTOR2AO IVfN

I CLUSTFROFFIi^FEpi"fHE THRESHOLD 

IF T1'tKTES 9 UkKTE5 tMf ASLiREOF KUUN USStteS	 Ofi
^OS	 ^r S9 TFS ( M^AS?4FS AF SKEM	 gS) I5	 I T VF SPLIT CLU5T^R

TF• ( TwKTE S . T.0..A1•IU.SSK	 S .LT.O..ANU .IIAKTFS6	 TO 200*LT.O.)
r

C RFT WORKING STORAGE FOR SPLITS CALL SPLIT. PRINT RFSULTS AND
F'REF, WORKING STORAGE

NSIASQw40RSTR (L40S )
NTAUS(owmORiTHILMt S)
NO$148MONS74 (1 MOS)
NOS6:MORS T R I L MA51
MI/T40=04 FRSTNWAOS1
f4s6sr4l s 455SOI? + I
NTAUS7 : NTAUSQ/2 + I
^m ► 1M^	 luF►111/?	 +
Nnsc	 s N0 1;6/ p
NOTAO? s N()TAII/'? ♦ 	 Ir

r 1 )0 SP. TT
i CA 1.	 SPLIT (KL-oSU►4. 5KFW.K1 )RTr()SUM . l1VAO•

I AL NKiLA?).ALTNK(LRp).ALINK(LD2)sALINK(LVA2.)oALIMK(NSG5t42)a
2).ALINK (N11UMP) •AL INK (NO' 	 ?) •AL INK 04PTMIR)2 AL NK (NTAUS	 G

(C =; LS ► 14ti lK L )
6 CALL NNTPFf(KL)
E KC^LSt:)HS (Kt,)

W O 2LINK(KC.)
r
r Tw ArF	 4

POINT IS4,	 T F'nFX(KL).W(KL),INOEX(KC). TNnFX (KDC),ITFR
kv fw TTF	 (39354)	 TNI,)Fx ( KL)•W(KL),TNUF.X(KC)•INnFX(KOC)•ITFk

354	 FORMAT($	 ***HAVE S pLIT I •I3-0 WFIGHT 9 9F q .l+ f SURS t oP 3.0	 ITFRO,014)
^. FRFF STORA( k

x	 i CALL	 CLI'► 1 ► MP (M'L )

r	 = CALL FQf-E lNS6SO*LMQS)
CALL FPF'F (NTAUS().LMQ%)
CALI.	 FQFF 01f)UM.I MOS)
rALI.	 F'kEF: i t+ ► 156.1 MrJ51

► CAI..L	 F wFt (;40TA ►. ► .L.M')S)
60 TO !04
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m
FILE$ ADJUST	 FORTRAN	 A

C -10tH CONTROL PARAMETER NOJO MUST Of OFF• AND THERE MUST BE A ADJ03961r STRUCTURALLY VOW JOIN AVAILABLE ADJ039?1
FTNTI LIKELY OVE QLA QS OF THIS CcLUSTER WTHOSE FURTHER DOWN THE.. LIST

ApJ03981
ADJ039911 0oTH

I F (MfKL) • LT•UNjF ( WDJOIN) • QR.NOJO•N 	 ORAINKIKU	 0.0i
SIKC ).FQ KL•AN •LINK(KO 1. 090) 60 TO t^01N:. EU^

ABJ04001
A
AD

JO♦
04

fi llK=LINATKE)

C f^
DO NOT CNFCK ON RANUO" BA5Ia D0NTRO^hEQT 	Y PARAMETER PJOIN•	 THIS IS
NECESSARY TO AVOID REPEATTI	 R

ADJ04 I
ADJO4041
ADJ04051

N	 J	 N	 ES•M IFfPJOIN•LT•l)NIF(l•l1 GO
A J04061

TO 2 13 AD 04074WW=w f K l /W (K ) AC► J04044
u CALL SORECT(FV•SUM(KL+1)#WW 55 M(K+1)1

N(KL+1)1 ♦ 110^5^(FV•VRIN(K+1)1+WW) N •^5/WfKL)
AN 4 91RNs(Li TS416FV.VR AD 	 0(C

C CNFCK (ITFFFREI4CE IN DTA60NAL COVARIANCE MATRIX ELEMENTS.
ApJ04 ll f
ADJ04 2f

C C w^•	 WAANIN6 •**	 THIS CH5CK	 S NOT INVARIANT UNDER GENERAL, LINEAR
AJ04 3(
ADJ04 4C

TRANSFO MAT ON•
00 212 i s l•""0

ADJO4SC
ADJ04 6CTM=Mk A" (j + l ►
ApDJO4 7CIC THIS FR OOR MItiHT OCCUR t)U	 TR ROUNDING ERROR. ADJ04 9CTF(VkT t4(KL+IM ) NVNTN (K+lMI•LF • O•)	 PRINT 	 612rI•IM•INDEX(KL)•INDEX ADJO4 OC

T

1	 ( K )• KL•K•(J•VRIN(KL+JI•VR N(K+J)• Jsl•MM)
617 FORMAT ( $	 L06 FNROK	 AIIJU^Tf

ADJ04 1C
IN	 I•I M•KL•K/VRTN= 0 •P_IS9213.2I7/(I5 ADJ422fi1	 •?.F13.f,))

PIP 4Rskk+VkJO I NN(ALOE(AHS(VRIN( KL + T M )/VRIN(K +IM))+1.E.-25)**2)
ADJO4230
ADJO4240

c RR=QR/(•IM«fWW-1•/WW)+•?.+1•) ADJO4222SO

C THE FnLLOwING VALUES SY MMETWICALLY WF.I6HTFn MEASURE ADJ04270TF(kR g AT * RmT '1)	 40 TO 213 ADJ04ZSO
C f r FSt Std FAr+s CHECK	 IF CL115Tf'R IS JOINAHLF

ADJ04290
ADJO4300Ki^A X=K AOJ04310PMINKRP

T
R13 KaL1NK(K) ADJO4330(

C 1 0014 OW 14 CLOSTF aS ADJO4340
ADJO43SO

T	 (K.GT.0)	 60 TO all ADJ04360

r I 1; 11* 11T Gnrn ► ADJ043?0
ADJO43ROTF(PMIN.a;T. uLT 'A *AMA)	 GO TO 250 ADJO4390

on JOIN ADJ04400
AOJ04410vJn=.)CITtv(KL•t% MAX •51I M •SKFW•K0PTrOS(.IM9nVARoLTNK(LA)•L INK (LN), ADJ044201	 L Ito (L,)1 •L TMK (LVA)) ADJ04430

CALL P41KFF	 (KF)
p r,()r04TT ►•11IF, ADJ04440

ADJ04450C
r ADJO4460

C CALCUL ATF ',CAL AP Mf, ASUREMENT5 OF SKEWNF. SS AND KURTOSIS TO TOE ( ►SFn AUJf► 44A04 f IN n TE ST (IF NORMALITY ADJ04490a A(( '̂ J04SOO
A(1J04510P

r 7F40 n11T SKEWNFSS AND KURTOSIS (ACCUMULATED ONLY 1 HLUCK AT A TTMF)
ADJn45a0
ADJ04530

^.	 r nc,	 1F1	 T ol e,40 ADJ04540
1^1	 SkFw(KI.+II=A. ADJ04550

C. !10 IJANGES OVFk wHnLF TRIA NGULAR ARRAY ADJ04560
AUJ045701 ► 0 F.P	 T =1 .4!r+t ADJ045801 A P	 0,114 (K L • .1) a.0 ADJ04590

CC ADJUST nw (16)	 nNn SPLITTl o4b VARIABLES
ADJ04600
ADJ04610n S PLITTING of wt RE N T CLUSTER IS TO Hk H(IUf►t o ADJ04620

SPFAC(Kf)=A#,=Ax l (SPFAC ( KF ).AMINI ( SPFAC(KF)+DW*SETTEI+• OPRIOW(KF))) ADJA463OPORAT (KI_) _n.
;PFAC (9L)=-4u94 . 9 AOJ04640

ADJ04650
TF(LSUPS(KL),NF.0)	 SRFAC(KL)=APRION(KL) ADJ04660
0oQl0Q(KL)=SPFAC(KL) ADJ04670

C Vol t)Mr ANO COF.FF ICIFNT CALCULATIONS
ADJ04680
ADJ04690

,.
nCf1^1(f L) =U000N
VI)LIP!( KI_)= AgS(VOLIN( KL ))p• H756510763F..-26*(F,•2A31R 'S30T/W(KL))**M (J

A J04700
ADJ04710

VULPT(KL)=SlPT(VULIN(KL)) ADJ44720
niol(KL)=W(KL) ADJ04730

C,
r

_ 	 ` .J	 I C^`.I^t	 .^SA r, C{A
	 Min

ADJ04740
•dd r	 ^.yre ^.(.^

J J tt	

QUALIly



ORIGINAL

OF POOR QUA&4

.p-

1: 11Fu Ao-$!IST	 F04TWAN	 A

CHFCK STATISTICS TYPE

IF(W(KL) * L
WAnJ(PL)zw4XL)*(1 **DWFACl A

ow%lm WM.)JlKL)wZ*D0*W(KL)#WPFLSM
INnEX(KI.)	 u IAM%(IN F% KU)
TF , 4InA0J(KL)	 * LF * NPTSO)	 a -IAPS(INOEX(KL))	 AINDEX(KL)
Wk	 f	 (30494)	 II)AOJ(KL)tNP S0*INQEX0(L)9WfKL),p WAUJfKL	 A
W14ATF	 T
FO 

mi	 (h*44QA)	 TOAIIJ(KL)*NP S0;lN0EX(Kk)#W(KL)*4AUJ(KL	 A
1I	 0	 Af f ^II)AUoNPT lR0T9IN0FX We	 0J I 93T	 #PFI?o2)

* 1	 KnAn I 
L	

a NP SO #	 OTPIX	 A
1 ,49 CONYINUF	 A

A
C CALC WPAP- AWW P40 POINT	 A
C A
C FRfF ALL THE OONKTN6 STORAGE F060 AnJUST	 A

CAEL FQFkALAoLf4WS)	 A
CA L FREE( A*LMOS)	 A
CAI L FPFF (I-fl*LMOS)	 A
CALL FOEMV 

Ao 
LmQ%)	 A

IF	 (NnFLIM 96% 4) NOELIM	 NOFLIM - I	 A
A

FNI)	 A

B-8



t.
F ILL s ALFREE FORTRAN A

KUPNAUTINE AL.FREEE IKLMED9 LEM
THIS ROUTINE FPEES TN STRING S ARTEp a K NEn

OMMÒON/C:ES 01^^R T R
? ON RL^NTOP^NTRS,Me^MAN 9LINKl140001

KLsKINED
1 A KLK:LII MK WU

FALL FREE MoLFN1
K sK` K
t M11009a.1n

wQ W TUR "D

l

4

f

qi

S

r

i

}

g#

t

ALF00010
ALLFOOd2d
A`F00030

A fAg0050

A FFF00060
AtF0004
ALF00090
A F0d} d

ALf 001 0

B-9



A
A

PF'AL FIONCTION AMSO (AM•AMET)
C	 r,ALCIILAEETF^ 1,4E TRACE OF TNF SQUARE OF THE MATRIX AM * RELATiVF

AMSO NTNAfF (AM*AMFTMAM«AMFT)

F ^ IIVAI f14Ct:1M (LIB f 1) aL. VWIl4 ILAf 2 ) + LKURT) •

r 1	 0.R t .11 •L0VAU) • (l V (1) •L UMI • (LV (2) •I.SKF:W1 • (LV (3) •LOSIIM)
rooA mo► .1 /mIsr/ Mfr•MM•LP.• V•NINCt_S9MXAR * WTINvtT•KNOO1 •FPS*DELT+

I	 A+4li . t^l ►c+ ►(4•xt )VFLOOoXiIN14LO• MAOJi,^ • ELIMTN•SFF^TN • VFAC•AIIM•SIJLT",v
r	 11,InxVL• wr*AC9MPTS 4, PQ ATH•SPMVTH • OWFAC; 6PACTM AMOFAC ♦
I	 AM(ItM1NoAm4l«tAx*AMOQAToVOLLIM•t^IAS•PJnN•VQJOIN•WSIl4sW0ELSM•
4	 04FTTEI1•1401#t'.Ct ►NI.F.N•%PCOQ

r
401. AM(47%)9AukT(475)

RF'AL Nf% APS(r11• AMS00f)9N0w+COL
AMC ',;+ 0x00
A'1141400=49 
No A( ► TU1910
nil 14^ J* 1 • I
POwa(I,
1°111,=0•
IKLOC=MXA1• ( I
KJL0C,xM9AN(J)
n(1 1 0 K :1, J
POW x$404 AM ( IKL11C• 1) AMF I (KAnC+11
rl ►LsCUL.+AI+(KJL IC+ 1 / NAME T (IKLOC +1)
IKI.0C=IKL0C+1

1 41 W it, OC,sKJLOC.+1
11JLOCxKJLO('+J
TF (T, Q,.J) r.1) TO U
.1NsJ+ 1
5
^t1W1 1 itw AP 1 T x Lc1C+1 1 N AME: T (K,)L(1C )
CI)1.=C1)L.+4F , (^JL 1 tC1 Np MFT tiKL11C •11
1 «I;fir,x i K L f ►r+ I

1 1 K,11 f)C= K JL1r(•+K
1? IF'ti.f1^. M1a) A0 Tt) 14

TKL-OC=IKL11C+I
00 13

l K=TP•r. Q
"rror=r+(r#)+A'A (j k I 0C) N AMF'T (KJL()C)
Cc;t_=C1r't_+e rAtK,jLr^f) NAMr1 I IKLt)C1
TK11KnIKL.r1C•K

1 i K JI ur=KJL0r+0
14 ('11 lkr T I1,111w
1 u ^.M Ci+lfla A^5^^i1+Ntlw +^f ^1(.
7(r A d ^ ĉ r^1M=AMS, jl-0+lw 0kv +C(11.

A ►-i1;U) 1)=AWStir1+AHS(r1)-AhiS0()0
g AYJ	 4r"rS1.1f1

r,	 kF 1r , i1 ,,T COHNIT F..ACH Off — DIA60NAL Twir,F. AM C (QnD AVI10 4; 00081- F-
r	 001.0.111.1/, THE ()IA("v0:)AI_ TFN141;9

PF T1IW,
f (\,1)

1 1)
PO

411
F0

AU

10

i0
40

6n

A0
an
nn

0
0
0
0
0
nn
0
O
0
0
0
0

AMS00470
AkS00430
AI+S00440
AMSn04SO
AMS00460

AMrS00490
AM5004QO
AMS005(1()
AMS005 10AMGnn5P n
Aa'SQ0530
AM500540

B-10



ES THE APRIOR
5En T IITS TM^ P55

^l NL A TMEMUSERS,
lop ^S_%FT_TOO L

M EL I NOTT
CALLY 39w*i

L•MX
MIT

,TIJ N#

MooIASN551

K A ANTNEKo o

A
VO11R f FEWER

ASTER Stj00 ARM

61fi IlS IN GENEPAL •

TN^OL^MI^^dF
LU• TF: S ANYHOW•
•

KROOTMetA•DSLT
H^VFA 	 M♦ HL{H ♦
TM•AM
JOIN•WSIM•WDELSM•

•

I IJ.F S APR IOR	 FORTRAN	 A

FIINCTIUN APPIORM
P	 THISLR0TTINF CA %AO

N • P OMAhII. T 	 GA
C	 DATA * OUT COVAINS
t'	 cL5'T kS.	 APP

t'	 c	 TMM TMF	 A^. ^ o^+t T 
c	 ON	 cLUSTER PFR DA
G	 API (1P WILL n CRE A

EXCIPT FOR FURFM
1F•'	 ANY 4MA L VALU A
C	 INFINIT	 DATA* THE
f 	 APP 014 MUST RE FOS

•	 nIMENSION MXARtAIf•
CUMOON /M SC/ Mw•MM

!	 Am • ou 101 . 0VF 0
PonxVl. • WFAC.NP S

I	 AMANIN•AM1MAX94
. t	

aANRI lk :yfl► C+^nMfsCN1A

F NITIUHN

l

t

l

t

l

i
i O^AO^^L A

s-ii



F ILF t CLASP	 FOOTRAN A

v
IMPLACIT INTE%P (A-X)

L0+uvuw
LA00030

COMM N /NANn/ 	 X LA00040
('0 14 #40N /IW)Qml"ffn(47)• MAPTAP9	 OATAPF.SAVTAP.	 NAXFFT.CLA00050

I	 PA(+Bahr• TAPCHK * 	TRNSYM.	 TSST5YM. CLA00060
MIN Y

L 	
TNN?YM:	 MAt̂(QjV•	 MINQIV.	 SPLMAX9CLA00070

:^► 	 F1LF.
1.

CCLA00080SFW	 TAP..5V+	 V•A •
4 MAX LS. NO 52.	 MAXFLno	 Nppf Tat.	 NOF(.R3•CLA00090
Iii 	 MO	 NbFLT4 • 	VARSIIII•CLA00 00NOTWF0 9 	AT•	 NOFFTP*

VARJ4 .	 NUShFC•	 NC^M^5T.CLA00^^0VA4S7P • 	 M7	 .
NUOPP9 nIVSI.	 KFF.PLV9	 P17TLEV • 	 YSI7 CLA 0 0 111 0•

14	 XHGH	 XLOW	 .	 SPCgAS.	 NOCLS3.	 PCTS7 •CLA00130
QIOL ( ► C r. t,40 ) • F"FTVFC( 30),FtTVC2t3A ► • H14VFC( 111)•INVENT(30) • ^IESTVCt30)CLA00150

COMMON/CLOSTW / 1HEA[N•TOTWPO • CL!SNAM•IPT.NOFL09 'SYMM) . CLA00160
1	 LNCAR PkNT(4)	 • KLPC • PPTMF• PROUT9 TOTPIX• CLA00170
1	 5Ck AM ► . H t ►F P I ►1 . H(IFT O T • NNIIFSO . NOUMP 9 LHUFn CLA 001E+0

r
A* M AXf4F. AWFA• N*nS• NWUkS• NPTS. L H11F9	 10loNOCYLL

CLA00190
TNTFOFN T1`► rl., Nn. ti YtM , NWNT*Pk TMF.PRUI ► T•TOTPTI ► .SCwA M I•wUFPlX•FIUFTOT CLA00210

I	 .r.LSNAM CLA00220
CLAOOZ30

C064MON /AwkAY/T(o ►+• 0404M P000) CLA00240
t'

Tnl'Il ► SHOOIL D E00AL VALIIF FOR NAREA	 IN CALO
CLA00222%0

r '► I ►.► f Mfi T ( ►Nw (1) • POP A T ( l) • VOL I N (1) • VOLRT ( I) • Or,ON (1) • PPASS (1) • PCONO ( 1) CLA 01127 0
114FNSTON L'11 F+Stt) .1nAtaJt1)•INnExt1 ). LSuPfN ( 1).NS'IMP ( 1) CLAWRO

i) TENSION vai'I(4751•r,F ►V( g99).f,04FF494 )gonf.N(1) CLA00290
01 4+FNSTON CLA00300
014NSTON k ►+T N CM( 11•t)PRIOk ( 1	 •	 W0P {A1)•.IN(1) TKTCT0)90CIN(11 CLA0033 0

0rQm"ON /(;L, ► S/	 O NK (1?) 9NAWL•NTOP•NTgR7.M.NWANT.L T NK ( 14000) CLA003
A 14F.14STON MxA a (31)•LW(3)•LV(3) CLA003:30
^ ► ^^IIVrI.I,'n+t F	 (Lw()) • LVk IN) • (LR(2) •LKl ►PT) • CLA00340

1	 (Lk (	 ) •U1VA.t) . (LV (I) .L511M) • (LV (2) •LSKFW) • (L V (3) •LOSI)M) CLA00 3350C
ro mmow /Ml l;(/ ^' r► • M !M •L.w•LV•MINCLS•MMAN•WTINTT*WPt ►()T.EPS *nE"LT• CLAnO 70

1	 APe(.1 * 01)( ,ONI.xtWFLO*XlINFLO*wanJIN•F.LTMTN,5FNTN•VFAC•AMM.SHLTH. CLA00380
;11 (pi( ► t1VL• WF AC•t .^kTS4 .Va11+ATH . SNMVTti • OWFAC • 6PACTM0AW) AC CLAO0340
y	 ANN(141lNtAMOMAx.AMOPAT•VOLLImst4lAS•PJfITN•VIJ, JO IN•WSIM•WOELSM • rLA00400
a	 14TTFw9A4 I rWeCUNLF149SPCOk CLA00410

Cl CLA004?0
nP0144	 014 r+ ACCFL (?) • M ACCEL (2) •VACCEL M

L0043r LA	 0
COMMON ./'.+ T N Ar)/ a► AIT•Cn'VLV•SKHND.SKCHT•Tw4NI)•T ►# CH190RKHn I DOUwK (,*Hlo CLA004S0

I	 kAC.rkL*4AfCFL•VA0rFI. CLA00460
C CLA00470
r INITIALI/F	 ►olil-4 0M NUMNE4 OFNERATOR CLA00480

,vk	 t) CLA00440
r CFT (40 OF	 TVFt+aT10NS THW0;#6H TOTAL DATA TO 10 AS A OtFAIILT VALUE CLA00500

"oCYCL	 = 10 CLA00510
r CLAOOS20

TOP	 =	 1'01110
CLA00540r

r Wf.wFliQ	 41IFFFO
CLA00550CAt L	 PF ►+f.A l )	 (109#40)
CLA00560r

CAl.i.	 c;F'Tllv'a	 TO	 KFAI)	 INPUT	 CARDS
CLA00580

CALL	 s f;'TljN4 CLA00600
1 1 1 F"nwMAT	 (1404) CLA00610
C CA11. WFADTol 76 NEof ► CLASS AND FIFLO MFINITION CARDS A ND TO OF- AD CLA006?0
r T N t	 F TH.Al l; OF OJOITA FQ0'4 THE IMAGE: TAPE AND TO rTORF DATA ON Uktim C LA00630

C CLAn0640
►' "•^a,' ► 5 -	 1 ► ► TAL	 rN► .	 WOW1 15 	AVAIL (IN OWUM	 (SFF CALL	 TO WINIT	 IN kEAnTP) CLA00650

)tI	 CALL	 GFA()TktLtiST.LTfJK(200)•TOPTf ► ) rLA00660
r,

CLA00690^F T uoo TMF TTCU! ►wTFkS
t►a 4' ► 1 ► T=1 CLAP0690
I wrAl=0 CLA00700

r CLA00710
C A LL %111LTT	 To PrNFUPM+ rLIISTFQING CLAn07?,0

TO O =	 I P 00) CL A00730
CALL	 MOLT(	 (	 AWQfY(TWT)	 ) CLA00740

r. CLA007SO
r OPINI rLuSTEk M AP CLA90760

►^AN	 =	 1 CLA00770
GALL CLIISMN ("AP)	 ORIGINAL 0409 IS. CLA007R0

r TF(L.A C T9110 * 1)	 GO	 TO	 I n CLA00790
10F POOR QUALrrf,
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F 1L1: I CLnitMp 	FOOTRAN A

SUN1if1t ) TNk CLVUMN f KLHF 9 l CLD00010r THIS kololINF' Pk INTS 00T ALL TMF CLASSES VIA POUT}NC • CLPR • •
Mf NST ON f l 114X 1171•LSO4 ( 30) LSUPFkf ?9) • If)ADJf A) •N11 STMRt 12) •

oj Pr
CLDOOO JO
CLD000 0

•NkIPCMf? +̂ 1 •C(Nf?4) •	 tlT f ? 3).P1^OI+ f2?,! •SPt	 fpp ! •? W4U1Jf2U) $4(I i ) • UP00P ().OWf17)•VOLINf1G1•VOLRT(15)•f1
C 000040
0000050t N ONt141•

3 POkATf 1 91 . 1) ISSII P )*PPASS(1?)•PST111)•OCIN(10) * PCUND(7)9 CLD000604 OPRIOP 9) •n1)E Nfly )i LU4op070
i1MNSTON VW1N(47S1•GFN(994)•GREff994)•ALINKfD FLDOOOAOFUI IIVALlNCF	 ( LINKtj1 • ALINK(	 ) 1•(LINK(31)•1NDEX ( 27)) CL000090V0

RNK
VALI U'l I1 INK t 3	 •LS 49 101 ^

H4 VALI Ncl. fl.11NK f 31	 L5 PF^► 129)
CLDO0 AO

•	 ILTNK ( 311 • Tf)AI)J( ?811 • CLOAQ 10
1	 f i l . ►^ISYMNfl?)1•	 LINK ( 3110t^ UM 12h 1 )• 	 ( LINK(31)•PRIRCM(?5)) • CLnOO(L •1K I3	 U•rAN124 ))• 20( LINK(31 ► • CTO	 f?3))•	 ILINKf311 • NROPt2	 1)• MAO 30i	 (it	 NK 41) • SOFACt?1))•	 (LINK t31)•WAI)Jf2O11 • 	 fL INK131)	 W4 19)1•4	 1 . 11PRnP ( 1A))•,^t NKl 3 	 (LttNK ( 311)•UW(17)1•	 ILINK(3	 )•V^fLINI	 1+11•

C n00140
0000h	 ^UNK( 3 )•V0LRTtltill•	 (LINKf31)• nCONf 4!1• MIt NK^3 )•PQRA^(13)!•

50
H	 (I,IN1((3	 )•1)TSS(^?)I*	 M NK("1j)•NPASS(j 4p ;)•	 (41NKR	 )	 PST(1I1)•7	 IL NK(3 W)CIMI	 01)•	 (L NK(3 )•P ONnf	 f

60CLDO0
CLD00170

)!•	 ITNKf3	 • yyRINt711.
1+	 I L l4K	 31)• 14FNt711 • 	 ( LINK1311.0W4 OA1911•	 NK ( 311.0DEN( b ))•

BOO AOBOO
IL9	 L MK(31) 96WF`F fly+)) CL0002OO

COMMON/ LUS/ J101K 11?.1 •N 4RL•NTGP•NT6S?M•Nw4NT*LINK (14000) CL000210nIMFNSTON m v Ak1311•LW(3)9LV(3) CLn002?0S I) 1 1IVAt_F Ncl: 	 ( LN(1) •LVPIN )• ILR(2) •LKUATI • CL0002301	 (Lkl '4) 1L()VAA) • ILV O l.LS11M) • 4LVf2) • L$I(FW) • (LV13) •LOSI )M) CLDOO?40
C0 04MON IMISC/ Mt1• MM•L N •LV•NINCLS•MXAR•WTTNTT KNOOT•EPS•DELT•

1	 AM1,,•(,uCOP)•$OVFl, OeXtINFLOHLTN•• WA()JIN•ELTMTH • SP^H.VFAC•AMM 9
CL0002SO
CLDOO^AO
CLOOO 70P	 1 1df)X VL •W1*AC • NP TSO*P(JWATN•SPMVTH•nOFAC•G&ACTM•AM(1FAC• CL0002AOi	 4Mr)MY4#APOr+Ax•AMO P AT • VOLLIMsBIA5 9 PJIt1N,VRJOIN • WSIM • WDELSM 9 CL0002904	 H FTTF.w9m0 r)F9C0kLF.N 9 SFC0R CLn00300

01 0FrlSION t'KcC17 L (?) •MACCFL (P) •VACCFL (?)
CL000310
CLno03 ?O

r0 0440N /Si NAk / WA IT•CONLV • SKHN 1a • SKCHI•TkHNO • T WCHI • URKAMn • UWKCHI•
CLVO0330
CL000340T	 NAC(EL•MACr'FL•VAC.CFL CL0003SO

C0 4M UP1 /CLllSTk / 	 I HF(ilNoTOTWPD • CLSNAM•1PT•NOFLn • SYMt6i)	 • CLR0360
CLU00370

t	 LNCAT • PNNT ( 4)	 • KLPC • PPT IMF• PkOUT• TOTPIX. CL0003HO
SCPAM1 . HtWPIK • N1)F TOY #NHUFSn NnUM1^•LAUFn CL000390.• M AXNF ♦ 	 AMf A• Nwn5 9 N40PS• NF^TS. LHUF•	 IQl9NnCYCL CL000400.

C
INTFC+Ek	 T(IT' N ► +1 ► •tiY k"•NkNieFOTMF•PNU1)T•TOTP1X•SCWAMI •H l1FP1x•k1 ► FTOT

CL000410
CL0004PO1	 •r'LSn,4rw CLD00430

r CLD00440
LOAlCAL	 I c4ll.IT•IJSP CLU00450ni(,)FKL=n CLDO(1460KL,K	 HF'i)

( h•tiA761	 KL ►+w ;*F	 Fn • 1(-JDFX(KLHEI)) • t_SIIPFP(KLHFO)
C Lr)00470
1,L0004AOo ►q(. FoW MAT	 I t	 hl-*lfy 0F"1► 9LSI)PE#4 1 9hT6) CL000490wWl T =L c;1 )PF w l KL ► CLnoosoo

#^L N=LINKCKL) CL U005 OPQ tit	 ?111.1 P -0F. X (KL) •KL CLUOO5^0? i m FOOmAT (• lloollP (1F	 OhSFw Vkn CLUSTFN5 F A11M9 • I 3• I7) CLDOOS30L	 c CL000540
4 r r̀l?	 T(,	 iLFVFL=L00L•1 CL0R05cii,

CLD00%60I n n,SYMM (KL) co CLDOOS7u
1 .iSP	 -	 I SNL 1 i ( KL) CL000580
IF (ISVLIT ( Ki.))	 SU	 TI)	 19 CLDOOS90NoFKL x lW)F P L• 1
"%VMH ( K L) =tgnFlst- CL000610

CLUUOr101 q rr)NT 114001-, CLnOOh?OCALL CL000630IJ5N-1SNl_IT IKl.) CLD00640KF FNoKI C.L0006SOK L_L!+UNS ( K L) CL00 066 01F( K L,riF. , 1. A+y1)9(1SPLIT ( KFFN) . OP*PPQIJT . LF•2))	 G()	 T1) 9 CL00067017 K L=L.jNK(KFtN) CLD006ROTF IKI.. F ). r'LI+^)	 Ur)	 lU	 44 CL0006QOT 1 t F (XL) 1 o• w4s 10 CL000700P q KL=LFI,W t- k (KFf.N) CL000710
LEVEL=Lr 0L -1 CL0007?0
Kt'FV =ML CL000730Tf	 60 TO 17 CL00074009 0	 TI)!+r CLUD07SO

CL000760

=241T AL Mv,,T ,
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It

0
0
0

t̀ 00 0
(00130

^0}150

100170
f 00190
100 90
100 00
X00 ?l0
f 002?0
,00?40
'00250
f00260
00270

, (t0?040
00290
00300
00310
003?0
00330
00340
003wn
00360
00370

00390
00400
00410
004?0
00430
00440
00450
00460
00470
004140
00490
00500
00510
00920
0053n
0n4v40
noSso
00560
00570
00580
n0590
00600
00610
00620
00630
00640
00650
00660
00670
00690
00690
007011
00710
00720
00730
00740
00750
00760
00770
00790
00790

.F1 CLI141T	 FORTRAN A

r

r
l

r

r
l

r
roMMUN / INITL /4 TNFW 9 OFVINI 9 CHANIN

1	 C	 C*+IVAL 6W ) =r)F « ( I .-.?P?/0F •CONL V « S0QT (.?? p /nF)) •p3
AMfj=vA0

r ko f FI RST %f T Ilk VAWIMIS INQFX ARNAYS FOR A PARTICULAN
C	 K000Wk OF CHANP + FLS 14d.
r	 cf;T tl ►+ 1HF TRIANGULAR POSITION ARRAY MXAPo

M k. 2 (i
00 10 I=Y. • T1
Mxx0(1) =M&

In MigoMM ♦ l
M ► =WXAk(Mf.+1 )
AMMaMM

C M ► W aE SE T ' )1' THE O&IGIN VECTnkS• LP ANO LV• OF T4F VARIOUS ARRAYS
r	 ANA") VFCTuuS I ry A CLUSTER Wont,

MINCLScI
r «NMe4 THIS CONSTAWT M11ST 0+E ';FT TO THE NI)mRFR of ARNAYS ««+ ► •► •

OHO) ?1 1=1.3
Lk(1)=NI NC.L I-

71 ♦; 	 S•MM
n►,) ?2 T=I •3
1 ufl ► zNINcl S

2? NJINCLS=NI NCI, S•MQ
0 SrALS = eti
N I NC,L S=tJ I MCL S *ft#SC ALS-1

r 4F MUST ALSO Sl^'T UP SOME THkFSHnLT)S FOR IISF HY THE STATISTICALr	 9YtiTF',.,^
SKr-1(: (nmrl ♦ •1 0 f0-0+4.) *CH IVAL(AMO)
LIPKCHI=AMI :► a (AMO+4.) w (AMn*6 . ) / (AMQ-. Q Q4 ) •CHIVAL ( AMM- 1 •)
TNr ►iI=CM L V« Con ►t.V«fAM(j*(AMoi+W*(AM61•1.)«14•)

r f^ F. Am ACTIIAL F CI HtiTFko ANh111UF'S NOT HAVF T STORArof FONMANYIS NOT
r,	 ooF 11, F STATISTICAL ARNAYS•

N#1•-TS0 =A
Koo0T=w,Ok%TP1(N#SCALS)

SUAROoUuTINE CLINIT(KROT)ii
TNRll

Cupiphloop

Ai?IAXtFE THE AI^NS THE
	K•O ^R

 TH EMENTS NECESSARY TO
U TFti Nli	 UU

R4 NSION INn x(271 ♦LSUHS1301•
LI^	

SuP Rt?9) tOIOJf?A )•NSYMBt 121•
 RCMt??S1 •C N124 14 C^	 3) •P0 Pf2 ) • SPFAC18 •

	

M• ppJjj?1) ► ♦1uf 9)•Ut♦tiOPfA1 ♦ OW( 1	 ttNt11R1•VoLATf 5 •C0Nt14) ♦
POAATt 3 •f1 S(121•PP^S^^1^190 INII0)*PC N^t71•

4 OPR 100 (9 1 001) ^N f $41
P14FNSION VP IN l4T5)•6EN(999)960FF(999)•AL NK(1)
FQ11 V ALFNC ( LINK(1)•AL NKt1))•tLINKt31)• NOEX127))
NO VALFN	 1t NK(3 1 ♦L UA5` 01}
F100 VALENCE IL IMK ( 3 1 1 •LSIIPFA 1 91 ) ♦ (UNK f 31) ♦ MAD ( 0) )
1 fljjNKf3 1 •N VMHl1?))• (LINK(311 P^UMf2b)1• IL INK 1311 PpAIRCM(?5))•

II.TNK13 )•C N(24 )# ILINK(31 OC 0 1231)• (LINK(3 1 P1^OPi22 PII•
1(1 NKt3 )•SPFAC f2 11• ILINKI 111•WAOJ120)) ♦ ILINK13 $A Mi19f1 ♦
4 fL NKf _i ) ♦nPPOPit^ ))• ( LITNK	 OW(17))• (LINKt311•VLIiN( 1b)) ♦

(L I NK(ji1•V0 LWT(115))• ILINK(3^)• nN04))• (LINK(3 )•f+AAAT(13))•
•, IL^NKf3 l 1•nISSt1211 ♦ ^LjNKl3} t PASS(M )• ( NK(3I)•PST(II))•
7 (L I NK	 INfItf111• Li1NKf	 1 PCONnf )) a fl. NK(^1 •VRIN(	 )•
M (LttNK(3 )041417)1• (LINK(31)•O^RIOR(011 ♦ (LINK1 ) ♦3	 OOE.NIR)1•
y	 (NKf. I) • r+WFF(H)1

44.. 1Pt /FLI)S/ ,JONK (I?) NARL•NTOP•NTNS?M•NWANT ♦ L INK (14000)
n I Mf:,NSI1)N 41	 (31)t LN( ) •LV(3)
FOUIVALFNC. E (t.Rf 1) •LVR NI ♦ ( LR (?) •LKUHT) •

1	 (LN f 3) •L0VA W ) • fLV (1) ♦ LSOM) • (LV (?.) •LSKFW) • (LV (3) •LOSUM)
COMMON /Misr/ MIS•MM,L.QpLV.NINCLS•MXAR•WTINIT ♦ KROOT•EPS ♦ OELT•

I	 AM0o000ON ♦ XOVFt0 X0NFLO • WAI)JIN U LIMTN • SFPTH9VFAC • AMM ♦ SOLTN•
TNnXVL•WFAC • NOTSh•PORATN ♦ SPMVTH•OWFAC ♦ 6RACTM•AMOFAC•

3	 AMnMIN ♦ AMI)MAX•AMC Oc'ATevnLLIM ♦HIAS•PJOTN ♦VRJOIN•W5IM•W0EL5M•
4	 RFMk•r4n1)F•CO04LFN•SPCON

MMMOt s /STPA W /i.#AIT•C(►NLV•SKHNn • SKCPI•TP44N ()♦ TRCHI•URKFINtI ♦ UNKCHI•
1	 PACCF,Lf?19MACCFL(?)•VACCFL(?)

c0 ?4t4nf4 /r<L11STN/ INF(,I(4.TOTw pn.CLSNAM91PT•NOFLO• SYMMI) ♦
1	 LNCAT• P4NT(41 • KLHC • PQTMF• pk4U19 TOTPIX,

^Ck A O ) 9 0ilrOl v*411F'T1)T• NHIJFS()•NnIJMN ♦ I.NIIFrI
a• M AAkF • AkF A • OJWDi ♦ NWt)H4• NPTS• L41* • T01 •NOICYC,L

YNTFO"+f u I(IT,^lar ► .SY'+•PRNT•NkTMF•PWOUT ♦ TOTPIT•SCwAil1•Nl1FPIX•Pl1FTOT
1 •rLSNA,-'

CL

CL,'

CL,
CL;
CL,
CL;
CL;
CL

CL1

CL1
CL1
CL1
CLl

CL1

CL1
CL1
CL1

J
CL1
CL 
CLI
CL1

CL]

CLl
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Fl(.F t	 CLINIT	 FOPT#4 &lv 	 A

P	 '0 6KE FIRST NOnF iTAWT AT AN 000 NU149FP	 CL100800
70092 1)470092)	 NE * 1) NTOP s NTOP

0,0K WPM )
E

080
. 0

E
0 830

CL 00050
SPF AR NO I mqqqQv	 EL 00060

(#(R	 )ukol INIT	 L 00870
#40 t KPOT) =W (KWOT)	 CLIOOAAO
PUPAT WOU T ) soo	 CL 00890
P(*lo	 CL00joO

0T) 100900
0 k (

K
k POT	 I	 CLI00910

C I N (KROT) aw (Kio0T)	 CL 100920
OC TN (KPOT) xC 114 (KNOT) 	 CLI1 1 0930
CT fri (K Q	 CL 00940

w(MOOT)	 CL 100950
f'v wT 704,	 MITIAL	 ()(+ •NOOF IS SFT	 o TOOFTHEO wlTw SOME CONTROL THRFSHOLDCL

CL11D 0960
00970

S? k F Too mmOkST94 (14 INCLS)	 CL 00980
S4	 Js I 'l 410 	 L100990

G	 F W#LAVA0+j) mile	 OL IO 010CL I O
1+4	 vl- 114(k l: €N+,!) s0.	 CL

f)f.VPWTmUJVl N, l OnFVlNl*WTINlT	 CL
010po
0 030

n ► )	 lod )ZI omil	 CLI0 1 040
l'ikFp (	 F 

I 
sq +L%oA+,)) swT I fil T OCHANjt^l 	 CL 10	 of;O

(i)40 F(KF114*Ln 4; 1)4+J)XW T TNIT*C,	 ANIN	 CL 101060
CL 01070
CL101oAo

rNff (K(,,)+LI)VAW) =I)FV2wT	 CL 0 040
CLI01100

h I (•wFF (KF f 0*LFAFw#J)w0,	 C 01110
Vo	 ci, I n 1 120
V f )LlN(KFloq )zVoL QT( KFlR)** ?	 CL101130
V01, VJ*F W (1)(0 1,o) a I POP 1) **M(i*nFT (COVAR I ANCF) z (;)*PT 1w) **MQ/0ET (VRTM)	 CLIO1140

00)(I (KF I k) anUCON	 CLIOII60
w	 v(F I w) mol 1141 T	 CLI01170

CLIO1190
T 1- 1 WF I k) m ,4 i f,'F 10)	 CLI01190

CL 1012.10
CL 10122000,pp 7 O(F I W)	 CLI01230

CT() T (Kf , li 3 )	 CLIO1240
MIFN (XVIR) z tj (rFlw)	 CL101250

CLI01260
I p F 114)	 CLI01270

CLIPI?AO
1. 1 WK (A F Ik)=n	 CL101290
1, "Y lois (1( F 16-1 ) 2 ,1 EL101300
L'Y '40f.k (KF I R)	 L101310
Lsi IRS	 140T ) =6 F I P	 CLI01320
TOT#-I TX	 =	 'r(l7wW0/f4()	 CL 1 01330
J0A() ,)(Kr1w)=T0TPlX	 CLI01340
Twl)F.X(WFj(4)wjNf)AVt.	 CL10139,0
PPINT ?73 q '00orOlgLVsTRCHT g SKCH191JPKCHT*KP()T#KFTR	 C	 T01360

oo74 r n pto AT 	 (o l 	 ro;4FTI)FNCF LLVFL S $ 91490	 CHANNFL5 1 9F8 * 49 9 	 CHISU11ARFS1 9 	 C.101370
I	 3 F )TO LI / I 	 O-WOT I 'o 150 0	 FIRST 0 91 10	 C-1013PO
WF TOW 	 C -1013q Op fill 	 CL 11I 01400r	 JCL

r	 *****	 THI L,	 4f 4;FT
14^0

0
O
14 0CliN t TANT imisr	 To THE NII %4f4FP OF VECTUwS	 CL

ORIGINAL PAGg I#
cal' 

POOR QUALRV
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W ILF S CLMP	 FORTRAN A

1

C

r

L

(

t

i

SURROUT I NF CLUSMP	

I TT	 u	 EE
C4	 MAP "ASPOA NOP

I
x I1S EfUSENTED I AIT► ANSYM AL.

E
REACM^SYMAOLCLUSTER

RFp1i^SFN SC 4 CLUS FR TYPE

t•	
IMPLICIT 1NTFGFR (4-7)

COMMON /ARRAY/TOP• ARRAY1180001
T) I MFN55ION 4tlFEk (1) . • COL (3 110) • OUT (1101 • FL (R) • FLOINF (6) •

C	
I CLUSTN 0 01. NALk461) 9  NI LKT (61)

COMMON /GLOPAL/N^An(63r`• MAPTAPi	 nATAPF•	 SAVTAPt HMFILF•
1 RMKFY . HISF• IL•N SKF..	

I
Y• RFORM•ER P7P • FRPKFY•MAPIINT NOFILE • DWI)MA •

P ASAVFL • NHSl1N .NH'STFI • nIIPSYM• TMRSYM • 	MAXDV•	 MIN

COMMON/CLUSTN / INFGIIN • TOTWRn•CLSNAM•IPT•NOFLU • SYM(61) •
1	 LNCAT• PRNT (4) • KLHC • PPTME • PROUT• TOTPIX•
2 SCig Al- I• HI1F ►S IX• HI IF TOY 9NRlIFSQ•NDIIMP•LPIIFn
30 MAANF ♦ ARFA • Nw0S9 NWONS • NPTS • LAl1F• I 0 1 •NOCYCL

INTFOEP TOTwWO•SiM.PRNT • PRTME • PILOUT • TOTPTx•SCRAM1 9 SUFPIX • HIIFTOT
1 9CLSNAM

nIj MENSION NTH(3?)D MFNSION TNnF. X (?7) •LSUFIS ( 30) •LSIIPFR ( P9) • IDAnJ ( PFI) •NSYMAI IP_) •
I PCIIM(26)oPWINCM.IPS) •C.IN124 ).CTOT (23)•PROP(22)•SPFAC(PI)•
P. WA(IJ ( Pi))•W(1 y )•foPROP( $)•OW ( 17)•VOLIN ( ^6)•VOLRT( }5I•RCON(14)•

4 PONIOCI3) ♦ n(IISSfI ) • PPASSt1?) • PSt(11) •0 IN(10) •PCuN (7)•

nI MENSTON VP INf4?S1 . GEN(99V ) *GRFF ( 999)+ta, ,LTNK(1)
F0 1 11VALE.NCE (LINK ( l)•ALINK ( 1))•ILINK( 1^•IN)FX(?7)1
F401VALENCE (``TNK (31) •LSURS(3n) )
F0IIIVAL P NCE ( L INK ( 31)oLSUPFR ( 29))•	 (LTNK ( 31)9TnAj)J(?A))•

1 II.IWf-lIt•NSYIIK()?))• ( LINK ( 31)•PCUM ( 26))• (LINK ( 31l PRIIRCM{2^))•
?, ( LI^►K(3I)•CIN ( 24))• (LINK ( 31)*CTOT( ? 3))• (LINK(31)•PIOP122)1•
3 it lvKf311!•SI+F'ACI?111. (LI r^K(31)•WAn.I(?01)• (LINK(31).w(19))•
4 (IINK(3l),nPN gN(]P)). (LjINK(31)9OW 0 7))• (LINK(311•VOL IN( 116))•
5 (1 IriK ( 31)•vni.RT(15)1• (LI*1K(3I)91)CON(14))• (LINK ( 31)•PORAt113)1.
r• (I.IMKf311•^11S5(1Pf). 

(LINK(31)•PPASS(121);LIN'1(3f)95DFN(8))o

(LINK(31)•P?T(1I))•
7 (LINKf31)o0CIN(11 ► ))• (L1NK(31)•FCONn( ) • (LINK('1) VR N( ))•++ t¢.INK(,31) . r;F.ns(^1 )• ( LINK ( 31)•OPHIOR ( 9))• 4 (LINK( l)•G9EF ( 0+))• (LINK ( 31)9NTR(31))
COMMON/CLUS/ JU146(r12)4"4ARL•NTOP•NTRS7M•NWANT•LINK(14000)
01"IFNSION MXAR(31)•LR(!r•LV(3)
F E)IIIVALF.'NCF (LR(I) •LVPIN) • (LR (2) •LKURT) •

I	 (Llt(3)•L0VAR). (LV(I)•LSIIM)•(LV(2)•LSKF.W)•(LV(3)•LOSUM)

COMMON /MISC/ 009MM•LR• V NINCIS•MXAP WTINIT•KRUUT•F.PS•nELT•
AMO* k)OCOIa • xOVFLO9XIINFL( •WAD STN • FLIMTH • SFPTH • VFAC•AMM•SHLTH•

?	 INnwVL•WKAC•NPTS09POMATH•SPI,4VTH•OWFAC•GRACTM•AMOFAC9
3	 AMO;NIN•AMOMAX•AMOkAT•VOLLIM961AS • PJOTN•VRJOTN•WSIM•WDELSM9
4	 HF•TTFk9MnnF9C0PLFN9SNCOR

COMMON /STPAW/WAIT • CONLV • SKPND • SKCHI•TRRNQ • TOCH19ORKRN0 • URKCHI9
1	 PACCEI.(7)•MACC.FL(?) •VACCFL(?)

LOA,ICAL NF T"1
PEAL 411F'Fk

F0011 VALE14CF f CrtL (I .1) • ARRAY ( 2001) )
F ()rt1VAI.FNCF (OIIT (1) •ARRAY (24(10) )
F44111VALt=NCE (CI_U5TN(1)9AKWAY(2S10))
FOIIIVALEwCf (NRLK (1) •ARRAY ( 2620) )
FUlll VALENCE (NHLKT ( I) • 4RHAY ( 2730) )
FAI I I VALFNCE; ( HI IFE.R ( 1) • 4'?RAY ( 3001) )
F011VALf, NCE (F'LDINF ( 1) •l NSTk) • ( FLDTNF ( 4) •SAMSTk) •

I	 (FL nINF(2)•Ll
NINC)
NFNn) •(FL0TNF(5)•SAMEND)9

?	 (FLf)1NF(3)9L 	 • FLDINF(6)•SAMINC)FTF1.0 ?MFOWMATION STORED AS FOLLOWS
AWPAY(t)	 =FIQST FIELD NAMF FOP THIS CLASS

(^)	 =NO. OF VERTICES FOR THIS F IIELn (NV)
(31- (j+^)V*2) = ACTUAL V'F. R TFX N1.)MBERS
(3+NV* ;A ) =TOTAL PIXELS FOR THIS FIFLn
(4+f,l *;')- ( I(I+NV*2) = FLnINF FLOCK FOR THIS FIELD

C

C

r

r

r.

^*
ra

fa
Ca
rw
^a

0
0

0
0
0

M

M
M
M

4
4

0

000610
M00620
M0063G
M00640
M00650
M00660
M00670
M006AO
M00690
0400700

0400720
M00730
M00740

0

0
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I

CLMOOA00
C^M00810
G MAOA?fl
CLMOAA,1'
CLMn0A4G
CLM00850
CLMO0860
CLM0087n

Il,^ : CL, Mr+	 Ft1N7 kAN A

11A'TA yI^► NM;/^ ^^
P
r	 awNaM M I T I AL I ZE ,Aaaaa
00404	 C0111T 1 MUF

LN ATsn
R ,r►F E A T= M0
IPT=1

MA XPOP a 6
oo ^ 1=1•MAXPOP

05 N44U TtI1 s1►
r C41'L M AXI MUM AIIFFFH S1ZF	 THAT IS AN EVEN NUMHF N OF F+ IXFLS

CLM00910
CLM00920TOP s ,141)00 CLM009300 JA ►► HI.e	 s (TOP — 3000) /NOFF_AT	 +► NOFF.AT CLM00940C tnxNF 2 M A 	 WJFrx w 517% CL40095n

mAkF=3'IU0 CLM00960
CLM00970
CLM00980
CLMA0940(I waaaaaaaaa (,LM01000

F1O	 600	 I Ft. I)=1 •NOF .I.1) LM01010(' CLM010?0r CLMn1030
r WTPA a SFPAENTS ALREADY PROCESSF0 CLM01040

91 042 0 CLM01050r NF" IV z FAL SE: IF F. NC Y 	 1 wALF NFFOFn CLM01060NFTN=.FAL4r_• CLM0107O
(; Nir z NO OF 0 0 T1f,FS FOR THIS FIFLn CLM010A0NV=Akwhv(INT+I) CLM0100()T(1T9A M a	 T-)T ► l.	 P IXCLS FOR	 THIS FIELD CLMn1100

TOTSAM=&o4kAY (TPT+?+NV a 2) (71-0101110r CLMAII ?Or tAnlIF	 rtATA	 lWFl l 'I rdr; LINES	 ANI)	 SA MNLFS CLM0113006 30 1=19h CLM01140FL n 1NF ( I) sAWPA Y(J PT*2+1 +NV*?) CLM01150an	 ff1^:±T I P^ 1.)t: CLM011 60
r CLM01170r a( ANN	 nuT nIIT o1 1F'FF N CLMO11R0f)(r	 40	 1=1.110 CLMOIIQP

4 A	 OuT (J) = ^iLANO CLMOI ',nO(. CLm^G1?10r /Fkf► COI,,P T OF'	 POTNIS	 IN CLl► tiTF'k CLM(112?000	 45	 T=1.,NAXPf)P CLM01230
4r	 pV ►• L K ( T) =0 CLM01240ra CLM01250r a CrF'CK	 IF	 41-1.	 OF	 C1.115TFH 'AAP CAN F IT	 ACWO ,;5 ONF	 ID A0E--ONLY 	 10 CLM0126 0

f a SY^AF(11 S A w t. N F^INUT) ACkt)SS THk	 kAGF FOR FVFNY LINF.	 TMF Fr OAP It (1-0101270
ra wILL	 0W INT THE	 FNTINF CLUSTER MAP IN 110 SYmP')L SL(;MFNTS CLM0128 0

CLM01290

r rFT 4T AKT T ,,4, A1)IJHFS4% ANI) ENDING Ant)WFSS FOP L 1 NF
CLM01300
CL A01310%TCL f—Su,MST 0 CLM013?0F NCL MaS 14MF wn CLM01 330

r C M	 FUP imo1 }	 THAN	 Iln 4F'(;MF.tvTS Si^F:GIFIFf ► ANn NFSF"T	 MAXIMI)M	 IF NF f,F,SSpYCLM01350
CLM01340

f' NFIN = F A; Sk.	 TF	 1	 L1NF	 TPUF•	 IF 2 Ok MOPE LINES CLM01360
C CLM013704,)	 TF (((FNf;L1'1- SA My TN) /SA M INC+ I - XTNA) .LF..	 110)	 60	 TO	 HI) CL Mn1l€r0

FiVrL. M= 	 (lA' I + XTkA)*SAMJN C 	 +	 SAMSTR CLM01390
CLMn 1400

r CLM01410r kE"A1)	 1	 AlI	 FF14	 nF	 BATA	 a CLM01420
r CLM01430r Tk•') r 1 n 70TAL	 wnN1)S LFFT	 TO HF	 yf, An CLM01440%1 7 T--owl)	 =	 TOTr,lon CLMC1450r pF'ar, FALL	 HUFFF'k OF DAT A UNLFSS ONLY NAPTTAI, 	 14O FFEW OF nATA LFFT W1014hO

1•1A X04 IF CLM01470
IF	 .LT• NOwPO) wwkn = TwPQ CI M01040r 1` 01r; l rt	 IS r40; Iw'1I N 	()F SCRA MHLEn DATA CLM01440
C41,.1.	 Q Q F'A(1	 (INF(71P , .	 HOFER*	 NOWRnq	 1► ummy ) GLM015nn
^I)NFS c,, =	 INF(.IN	 + NOWRn CLMO1S10T ,41131)	 _	 '1WN1t	 —	 r,ONN(:► CLM01520
,)F Ar	 =	 1 CLM01510

r CLM01540C aaa SFT CuL11MN HFALIIN6 1; aaa C01015Fnk1)	 CON 71 "sit IF. CLMO 1 S601_n
CLM01570

U:0	 100	 1=S1'"STN•SAMFNn9SAMJNC CLMOISRO
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FORTRAN A

0

A
A

MOIMA
M01fl9
M0190
M1191
M0192
MO 93
MO 94
M0 19S
M0196
M0197
M019A

M

Mn2160
MO2170
MOP1 F40
MO21QO
MD2200
MO2210
MO2220
MO223`0
MO?240
MO2250
MO2260
MO2270

CLMO2_350
CLMO2360
CLMO2370

IF( I +LT. STCLM)GO TO 100
r	 IF( 1 .GT. FNCLM)CvO TO 110

.IsJ♦
COL( ..	 00
COLS ,J)1=M

I/
OAt1.100)/10

Cf111 Jl=MOOT I 10)

t;

l t nn r.(1NT ^N((t, 	
0

c
r +► +► •  WRITE HEAnINCS 1 ►«•

11ft LPTSsJ	
,Wq TE (651 ► (I1

Wk 7F..(6.H(=An)
WRITF149S10)AWRAYf1PT)+TUTSAM

rM NNTNT COLUMM N11MMFPS FOR CLUSTFR MAP
no l20	 I=i.l

I PO WkT E (69So?O) (CAL (I •J) •J=1 ♦ LPTS)
#RTTE ( 665001

SAO FORMAT (/)
.	 (. SIA F1INMA7 ( /1? K•AG+//9 TOTAL NI ►MRFP OF POINTS IN THIS FTELD,9I7)

S?A trt1KMATIyIt+ll0l1)
r

r •»+►M^•

	

PROCESS ONE LINE OF DATA	 Mr«MMN
C

00 300 LINE =I..TA!5'Tp • LINEND . L.,ININC

rM CALL FnLINT TO OHTaIN F1FLn ;NTERS[CTIONS FOR THIS LINE
CA FOLINT(AORAY(TPT+2)•NV, L+LIN•SAMPS Ni)

r WOO F 	 (3;9967) NI•SAMSTR•SAMINC•SAMFNn+NOFFAT Ifolii#FL(1)•FL(?)
9967 ( CLOSMP NJ•SAMSTii•SAMINC•SAMFNn•NOFF.A^^IE+IHvFL(11•FL(2)14i FORMAT

r
r *****	 PROCESS EACH INTF.PCFPT •N^ ► ^► •

nt1 ?OO	 TslgNJ.7
NOFX_n

ra SAVff' THE 44F61 101INA ANn ENn NUMHFWS OF THIS INTF WCEPT FAR ARPAY 0111
rM 1~HTrH	 IS	 PkIfk,TFt ►

( 11+ =(FL (T)-SA!4STRj/SAMINC 	 +1
IF	 —(FL( i+1) -SAMS.,t)/SAMINC+1

C "tgTTF	 (-4•9464) 	 Ifteff
1F(M(s0(SAMSTa. 4iAMINC)	 .NE.	 MOU(FL(T).SAMINC))JH =18	 +11 TNPTS=(Tk-IN+1)*NOFEAT
IF (IN	 *b7. IF ) TNf+TSxO
IF'(IH	 *6T.	 IF	 )	 rn	 TO	 140r

( r* CHFCK	 IF	 ItvTFkCFPTS AWE WITHIN PHTNTAIIT LIMITS
IF tFL (T)	 .bT. rNCLM)	 60 TO 140
1F(FL(1+1)	 .LT.	 STCLM)	 GO TO	 140
NO TO I S6

C
ro THFSF r4oODS ANF UsF n TO SFT UP THE OUTPUT FOR HLANK LINES OR PLANK
ra FPACFS OR A*FAS 00TSIDE OF PAINT LIMITS

14n _t u►•IT Itst ►f
IF	 (I+1	 .NF..	 NJ)	 WWITF	 (6+141)

141 FAT	 t 
:

10
00 Tr► 700

C
C

1'+ ► r^►niT T ra^F
r* Pfc;AVF	 #*fiT 1'4NJN6 AND F.NO NIIMHF.NS FOW ARPAY OUT IF INTERCEPT (S)
ra FXCFE()'+ PPINT LIMIT

IF(FL(T)	 96F.	 STCL 00	 GO TO 16;2
THn=lh
Tr+=tSTCLM-SAMSTR)/SAMINC+1
TV(M(1()(SA k, ST ►+•SnMTNC)	 .NE.	 M0o(5TCLM.SAMINC)) TH=TH#I

r* STnwt. NIINifiFv OF FYTRA POINTS THAT ARF IN INTERCFNT HUT ARE
(7• hUTSTOF THE PP TNT LIMITS ON LEFT STnF.

Nor x= (T H— I till) *N0FF A T
P11K	 f:)=pUF Atj*N0F.X

rnlr'j
IF( t(I . 1)	 .AT. ENCLM)IE=(FNCLM-SAMSTR)/SAMINC+I

C* SET NNTNT LI m 7TS IN THE 1-110 LIMITS NHFN THE NUMHFRS WOULD FXCEFn
r* NANOTwFw PASS THROUGH THE DATA

110T
TF:=TF-XTPoA
IFf	 4	 966.	 TF)	 Go TO	 140
NSFTS=Tk-I,,+1
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I'll 0 ! fLvP	 F 0010AN	 A

+wwNTSsNSF TS+► Nf►1^ AT CLM0?3A0

# VA CONTINUO
CCCLMO?390

2410CLMf
C* CHFCK IF 10YOf : n DATA IN THIS INTERCEPT I5 IN Two HUFFFRS CLMn?420
r1► CLMO2430

IF (kUFAO + MNNTS .L.F. NOwtan) o0 TO 17O
CLMO2450

` r CLMO2460
r C1)"*LFTF' 1. 14	 IS NOT	 IN AUFFFR ^^► CLMO2470r CLMOT4AO
r	 IS ANY OF	 L 10̂	 IN CU++PENT HUFFER? CLMO?490

11	 FF	 s	 911 (+ k1l	 •	 i4ow)
T	 GO

CLMO?S00
IRUF41) * I T * N0* 640)	 TO IST CLMO?510

r, CLM0?520
r	 OF CU"RFVT LINE IS IN HUFFE ►4• SFT NFW HUFFF. p POINTEP TO CLMO?530
r	 cK TN OVER FXTNAMF;OUS POINTS CLMO2540

A(iWF55	 = AI )kF'SS + nIFF CL MO?,-16W
TWP?) =	 TWou - I)IFF CLMO2S60

rLMo?570
,OF T/ 1+'S CLNOPSAO

C CLMOJ9+90
C	 cnNF OF L;11 ►rRJrf4T ^1IFtl ►w 	 TS Nf.FDF'n ♦ 	 MOVF	 IT TO kF1iTNNING OF HUFFI Q CLMO2t► n0

f 157_ K001"T	 = N,OW011 - HUFA1 ► 	 +	 I CLMn?hlo
r^L► 	 1^O	 I	 =	 19KnUN7 CLMO?670
N1 ►FFHfi])	 -	 H11rFFtR1 ► Fnr)1 CLMO?63n

ISO 040FM	 HUFAI)	 •	 I CLMO?640
r rLMO Ph^n
r	 OF 1,41 H(If	 ,< o0qFs To FN() uF 01,11 nATA CLMO ?hAf)

0 FAI,	 a KUU^'T	 •	 1 CL40?670
CLMn?bAn

r	 nFa1) 1rATA	 I NV) NA m INF)ER OF H1 ►FFFH CLMO?6Q0
1	 ti 1^,nwK1^	 =	 '4AXQ1. ►F	 -	 MUFA0	 +	 I CLMO?70(1

lM	 (TV%P0	 .I..T.	 NOINWO)	 NOwRn = TWRQ CLMO2710
CALL	 kNF'At) (enkFSS.A(IFF$4 (RI)FAn) .NOWkI1.STAT) CLMO272()
4i) W FSS	 =	 auuFS t,	 •	 NOWRI) C0462730	 a
TWRI)	 =	 TaNf) -	 '40%w(! CLMOP740
4111701_	 ) CLMO2750

r CLk027h0
ra CAI,L CL. ► 1ST To nHTAIN THE CLOSTEW 511H5rklF'T 	 Sn THAT	 THE CLIISTFP CLmo?770
r* SYmm0Lc, CAN RIF CON4 POTFO FOP EACH SET OF FL+S WITHIN THE CLM(12790
f'4 STAkT(clCLM)	 ANO FNI')(F NCL (4) CLMO2790

11 C LMO2610414- F(NMAT	 (' TN. TF +CLUSTN	 1-10 0 ♦ ? I69/,10I7)
a CM L rl 11ST	 (RUFf a 041 ►FAD) + NSFTS• CLUSTN• KLRC+ GEN(L5UM)) C1.100?.H2O

r CLMO?830
t., n CLMO?840

r+1 CLMO2H ,0
r+r STORF cY;;c N.S FOk OUTPUT CLMO?Hh0

' f5o	 171	 K=1 .4*TF CI-Vn2H70
L=L + i CLMO2PPO
N1)M=CI_ ► I^• T1„ (I,.) CLMOPA90
SFT 1SY ,4 ; -0L--THF	 S11HSCkIPT Foil SYM	 IS A FSFT T o 	 1	 THROUGH MAXPOP CLMO2900

F► Tk &, P	 =	 ► ,SY M k (NLJM) CLMO?910
l.Mfif^ (NtiY^" ►! t^l! ►M)-1 +MAxP f)s') +l CLMO29?0
IF	 (	 J	 . L F .	 n	 1	 J	 =	 47 CLMO293 0
I_WrAT= M AxO (L P.CAT +,N CLMO2940
OUT (K ) =SYk' C1) CLMO2950.

r* SAVF	 THE	 141PA 41- 1k 1)F	 PI XELS	 ASSlGNt11 T(1 THI5 CLUSTER CLMO2960
1 7'1 N'kLK (.)) =1% ► „ L. K (J) • I CLMO2970

r CLMO29AO
iuO 6411FAn	 =	 H1aa'CT	 +	 NPNTS CLMO2.990
r' CLP03000Pin CONTIN1^^. CLM03010
r CLM030?0

.4nn r ►1MTtn1.Ik
rLM43n4iOi

r
CLM030hOr +► ^+ ENO OF GFF1uFRATIAN nF LINF5 Fnk 1 PAGE as

r CLM03060
C	 CHF CK F014 ;W01 T ZONAL PAGF'S CLM03070
(1 1 + TE(,NOI,	 o4FTN)G30 To	 400 CLM03Of4O

► • CLM03090
r	 54 1 1 1.TT OLF Pis(4S• kFSkT HOUN069TF,S CLM01100

WT*4A =(F 4LLt4-SAM'+TQ)/SA(AINC	 +	 I CLM03110
s c TrL M =F ,,4CI-M+ ) CLM031 rO

FNrLP =4i► MFNft CLMO3130
r

►NIF'TP,=.F41.'+F. CLM03140
CLM03150

r	 G T1 ► 	 Ar 0 T T l nn ► AL	 HAG Cl-m03160
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i

1

x

CM03190
LMO
M03

MO

100
^r0

30
CLMO
LM032SO

ELM03260

E
LM03270

„LM04

40
j

?Ro

FILF1 C.L mP	 FOPTRAN	 A

of) To

C' 400 CONTINUE

END OF CLUSTER MAP ••
C *• PkV OT COUNTS N•

no 465 IxI•M4xnOP
C 444 A►PLKT(l) =NRLKT(I ) *NHLK(l)

KitiTk 1b•57f1)
%TO FOPMA ( //?x•IPOINTS PFR CLUSTER IN THIS FIFLDt/3x9•CLUSTER09* 'bxgl'^,Ym40LI•5x•+POINTSf/)

C C

r
LNCAT*MoD(LNCAT•I•MAxPOP) +I

C +a0 '
wl

NITF (w ' 90) I9SYMti) • NALK(I)9,a1) V O4MAT(6x9l? 10x•AI•Tx.IS)
C

C
if+T:It^T^ci ♦ NU^► 7

41`10 C0 0', T I Ni lf.
c

4w T 'TF. ( 31 7SI#) LWCAT
75tl FOPMAT W O TnI AL r ► UMRF R OF CLUSTERS z9 * 13)

C
TOTNTSzTUT W RIJ /N0FFAT

C
ti,WITF1697641	 TOTNTS

7611 f OpMAT 1 / 1 TOTAL NUMfIEN OF POINTS :' • TS)I C

wNTTF (f••77is)
17P FORMAT1 // I rt.US7F 0 	SYMWOL	 POTNTC IN CLUSTERS)

( 1110	 771,	 J =191,NCr1'

7 0 0 *ATf4X.I?F0Q QM,4I#111x^.I71
1J!

r
RETWOV4
r 1`,n

r.•



F 1 L v S rLPO4	 FOPTOAN to

F,UAHOUTINF CLPW( KL• Ito * SUM•4KFWAURT)
C 'COTS 1+007I1A 10WINT S OUT AL1. THf' VAR1AHLFS RFLONGINA TO SOME'
C	 Ck ASS 101 xt-0 NY KL•n '•FN%10N 1044 X211

h MENSION Th1 ( ►FIt(?71.1 S1.14S(30) . LSUPUR(?Q)•InADJ ( 2E11•NSYMH(12)0
NCOMt ph1 0004114cm(PSI •CIN(A) •CTOTM *POOR 422) •SPFAC(N) •

? 4 A1)J(?01• y ( Q) g 0PpOP(1N1.ow 17)•VOLFNf h) • VOLkT( 5)•D 0N(14)•
T ; ►tittATi13) 1^ !++tl?)+NwAS5ti2i • PKT1111x	 INtI01 • PCI ND 7)•
4 ilPktta^► l y >♦ C1f) N(^1	 .

(% I MFNSIONv k1 K WIS)•hF404991•ORF p (999' •AL NK111

F 1111VALENCt (LII^Kf311.LSPRS11 01 j
LINKt ^I l •INpEXt?t)

F14t1IVAL tw ►VCE:(LT t4Kt31 )9 SUPER0911•	 (LIN0 ( 31)9IDADJ(2R)19
tLTNK(i 1•NSY MH ( 1?)1• (LINK ( 311•PCIIMI 6))• fL INK f311 • P1iIkCMf25)1
f iNK(3 1•^IF+124(1• IL INKt31I1 •CTOTl231)• tLTNKl3111•PROP(22I)•
(Li'Kt.311•SPFAC(1) ) • (LINK t31)•MAD.JI?n))

.1
 tLINKt31 ► •wf191)•

(L INK ( 31).OP 1iOp (
,

^N)1• (L1NKt3 ) • Owll7 ) 1• LINKtII) • VOLiiNl111+11•
(L Nl((311,V01-WT(15 )• (LTNK(3 1.00ON(1411• (LINK(31)•PfiRAT11311•

,6 (L. N1t(JI)OI)ISM(^211• (LINKRI)•NPASSl1?.11• tLTNK(31)9PSTt^11))•
7 (L	 )lVK1 3 •CICIN( 0))• (LINK( 1)•PCONnl7 ) 1• (LINK(31)•VOIN( i1•
1+ f1.INKf '^1)•^E. N(r)). (LINK ( 31)90PRIOR ( 4)1• (LINK(3l )•()nEN(R11•

((. IrNK t,Tt 1 •GKE'F ! N) 1 . IL INK (31) •NTS 01 1 )
MMMQN/CLt.IS / JWYK 1121 • NARL • NTOP • NTPSTM9NWANT • L INK ( 140001
oj;A NSTO14 MXAR(31)9Lk0)9LV(31
F011VALFNCE (LR M •LVkIN)•tLK(?)•LKURT)•

^,	 1	 !Lk (31 •LnvAk1 • (LV (11 •LSt1M) •ILV (21 •I, SKFW1 • ILV i 31 •1.OStIM)

COmMON /14TSr/ MA.MM. Lk•LV•NINCLS•MXA4*WTINIT•KQOUT•FPS•nELT9
1	 Arta • 111:► C()N• xl ) VFi,,O t Xt1NFLO • WADJIN • FLI MTH • SF PT: •VFAC • AMM•SHLTH9

INOWVL . wFAC • MOTS O sPNkATH • SPMVTH . O•IFAC . OWACTM • AMOFAC9
I	 Amf)MIN • APOMAX • AMORAT • V(1LLIM oblASg PJO)N • VR,)OlN • wSlM , wnELSM,
4	 1•F TTEN,M IlW• COOL EN.SPV14

C
COMMON /STPA4t/WAIT•CONLV•SKHND,SKCH1•TRHr11)•TNCHI.I)R$%aND•URKCHI•

I	 P AML (P) • MACCFL(7) +VACCFL(?)
PE At. KTk MH ( 10)
"+k AL S11MMsSKFW(119Kl1RTt1)
41FAL AM4:AN(16)91MFAN(16)

^-	 TF(KL.F1490) PFTIJHN
n	 NNr7:1.

1_1,)CC=LS0PF N M.)
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IF ML .F:O 11 141 PR = 00
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LPrl)=L I NK (M.)
L PC 0C=L 1-,Uf- S O(L)

r	 WPM- (39 1)41P) KL•LPCn•I.HCOC
041 ^j F014V.AT ( I Mt.•L.PCO•LPCDC49318)

IF (LOC I') 066, n .AND. Li'CDC .GF. 0) POINT 10?.KL• INDEX (LPCM •
I LTMK (KL) o l NnF x (L p(, nC) •LSUHS (KL.) • INDF x (t.PC() •! St)PER (KL) •NSYMR(KL)

1n? FOOMAT(+0 LOCATION 0 9I59 9 LINK f 9139I59 9 SllR 9 1 39150 SUPFR99
1	 PoTS99	 SY0414UL991611

Wk1TF (N9104) TNDFX (KL) •NSYMH(KL)
WFTTF. (3.10311 TN0F9(KL)9N%YMF4(KL)

1 n1	 FOPMAT ( I I N I)F x = 0 * 169 1	 gYM811L = 1916)
01k41 1 T 112•PST (K(!•PCONO(KL).PC1IM(KL)•PRINCM(KL)

11?  F001 1AI ( I ONET NuUH$ *F7.2. 0 t)TRECT f •F7.?. • # CUMS 9 •
1	 F 1.P• r *$•F7.2)

XTF MP o 1 i ► ,ua(^?^► )
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PCOM(KL)•NhTNCM(KL)

1n4 i F 0PrA AT(TP4. 9 C11 1f S 9 .E	 5•l0 . • a ••F10.5•//)
tF (11'-fWX (KL).Fl ► .O ► KFTURN
WUy F: =W h(L)
I1y111 lik = Ow  (K L )
IF(INOFK4KL).(3F..n) GO TU 5
1-A1914=01+1 (KL )
()WNISF'=w (K L)

CLP0n010
CLP000?0
CLP00030
CLP00040
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CLP00060
C P00070
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CLP00090
CLP00100
CLP00110
CLP00120
CLP00130
•CLP(1014u
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C Pn0170
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CLF00190
CLP00200
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CLP002?A
CLPn0230
CLP00240

CLP002hO
CLPOO?70
CLP002MO
CLP00290
CLP00300
CLP00310
CL14003?n
CLP00330
CLP00340
CLP003r+0
CLPn0366
CLP00370
CLP003An
CLP00390
CLP00400
CLP00410
CLNnn4?0
CLP00410
CLP00440
CLP00450
CLP00460
CLP00470
CLP00480
CLPn04Q0
C'LP0050n
CLP00510
CLPn05?0
CLP00510
CLP00540
CLP00S'i0
CLP00560
CLP00570
CLP005PO
CLP60590
CLPn0600
CLP00610
CLP006?0
CLP00630
CLP(10640
CLP00650
CLP00660
CLP00670
CLPOOhPO
CLP00690
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CLP00710
CLP00720
CLP00730
CLP00740
CLP00750
CLP00760
CLpn0770
CLP00780
CLP00790
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CLP00440
CLN00450
CLP00460
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CLP004H0
CLP004Q0
CLP00500
CLP00510
CLP00S?0
CLP00530
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CLP60550
CLP00560
CLP00570
CLP00580
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CLP00600
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CLP0063n
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CLP00650
CLP00660
CLP00670
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CLP00700
CLP00710
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P OW)J(Sri •Mifl a )•1) Q0P ( lA) g 0Wf • VOLiNI t+1MLAT(1S)xl)CON(14)•
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1	 NACCFI. (r.) .""ACCFL (?) .VACCFL (?)
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U00600
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000650
U00660
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r,{)µNUR , /STNAA / wAIT• CONLV,SKPNn•SKCHI .TRHNU.TRCHI • URKBND • UkKCHI•
1	 PACCI- (?) •MaGCF ' L (2) •VACCEL (2)

r

r
FW11VA1kl4L. (Cf')L(191).ARRAY(2001))
F-')IJIVAtFW,'F (011T(I) 	 944PAY(2400))
FkAllVA1.E-ICF tCLtJSTNI1)•AKRAY(2510))
F(dI IIVALb4(F. ( NALKII) • ARWAY( ?620)!
F1d11IVA1.FNCF.. (NALKT0)•AWv4AY(2730))
FO1 1 TV4.E. N Ce' (kf)FEW(1) • ARRAY(30o1) )
Fw111VAtE ,gCF ( FLOINF ( I).LINSTP) •( FLDINF(4) • SAMSTk)•

I(F'I.UINF(2)•L N N1)) •(FLD I NF(5)•SAMENO),
?	 (FLnINF (3) • LN NC) • ( FLDi AIF ( K) •SAMINC)

(+s	 FIFL O TwF(i WmA TTON SToQEn AS FOLLOWS
i q

(7u	 nHgAY(1)	 zFIRST FIELU NAMF FOR THIS CLASSr*	 (?)	 =Noo OF VFRTICES FOR THIS FIELD (NY)
ra	 (3)-(;!+^rv+► 2) = ACrUAL VERTEX NIOMNFRS
r*	 (l+,dV*?) =TOTAL PIXELS FOR THIS FIFLn
r*	 (4+PjV* ?) -( 10+NV+► ?) = FLDINF BLOCK FO1+ THIS FIE LD
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0350
0350
0370
03x0
03+0
0400
0410
4410
0441)



50

70
AO
100

10

3
0
0

30

50
60
70
AO

CLOO1400
CLU01410
CLU014?.0
CLU01430
CL1 ► 01440
CLU014S0
CLUO 1460
CLU01470
CLU014A0
CLUO1490
CLUO 1 SOO
CL1101510
CLU015?0
CL001530
CL1101540
CLUO1550
CLU01560
CLU01570
CLUO15A0

I

do
3

F 1t . F t CL1 ►SMP	 FURTAAN A

1

CM

C	
DATA PLANK/1 I/

C,
r	 INITIALIZE^^^^•
C T pF51N • S TAOT OF DISK APEA• TOoMD s TOTAL WORDS OF DATA

l	 PA%FAf) n ifor r,Ir1 • TOTWRD • TTOTWRD
C ACTUAL LINT S I ZE s tSAMENTI-SAMSTRI /SAMINC + 19 LINE SI ZE USED
C	 TS SFT IN kEAnTP ANO 15 200

INI iALt(7F sO17140 FIDEC
TNIINIT	 s	 IR
TNCHAN a I

r	 ( IfP+iF"^^fi (1	 s	 1I
r

I.NrAT:ft

•	 t
II^TsI

^'IA1► Pt ►N = h)
no# 2S	 Ts1•IAAxNOP

?^+	 ► INI K1(1 ► sA
l

P ^► «««A • « r• «
FO ~lift	 I1: 1Ia =1 .N0 t o

t r

TNFILF	 =	 IFL(1 -	 1
r
r

rT`?A a c;	
ALkf A f1Y PWOCFSSFD

,
6(AVNTC,

r NFln/ s FALGF	 IF' nlll r	 I	 P AGE NFFnED
NFTNs.FALSF.

r wV	 s A1(1 ()F	 vk*Tlr F q 1r1)k	 Tt4IS F IFLO
1 rcv=AakAr (1NT•)11

r MTSAM s	 T,iTrZl	 N! AI-.t c% Fow	 THIS FIELU
T U T S `' "1=A ►t0' Av( IN'(+P ♦ NV*P)

r
r '^nv nATA tit ► 1" 1 1W 11, LI NE'S ANO SAMPLES

FLMINF(I1
1
aAukAY( IPT ♦;o ♦ I ♦ASV«?)

lit CONTTm11t( r
r GWT	 SAmPLF	 S+I ZF	 ANI ► W PITF:	 HF'AnFN

We-0114FNn -5AM5TR) /SA +A INC +	 I
i ►'44;A

( IF	 (NOVILF	 0+o	 o)	 CALL FSFMFL	 (1PIINTT9TPFTLF9TN,IMMY)
IF	 rALL	 WNTHFF)	 ( IPCHAN • TWFFAT • TPSAMN 9 IPFRMT91PIINTT)

r
r CAI C NUFFVK IF17F AS EVFN MULTIPLE OF LINE	 SIZF

T11 p 	s	 1 144)01)
T(ITN I X	 =	 MQ	 i1'	 IIJSA61P
4AW0411F	 =	 ( W IP -	 3 00()) /TOTPIM1	 •	 TnTPT x

r'
r o(sTP11 r	 1i1 IF16 1;P

NO	 40	 T=1.11A
40	 n11T (1) =rLAN'(

r
r 71' .4o rowir	 OF	 001'4 v+	 IN 17yUST6:14

1)r ► 44	 T= 1*,v16vP1P

ra CHF'rk	 IF	 ALA_ OF CLIISTf'rt MAP CAN FIT	 AC W OSS ONE' NA(st--ONLY	 110
r« SYMF401_S A"F NkTNTF0 ArNUSS THE PARR FnN FVFWY LINCe 	 THE PROGRAM
C, « 1411.t	 PidINT	 THE	 FNTIRF. CLUSTF4 MAN IN 110 SYMAM_ StOWNTS
ra
r,
r q t: T 5TANTTv6 Aof)W- SS AND ENDING AnowESS FOR LINF.

STrLM=SLP-+tiTk
F(+TLM=S AMtt No

r CK Fllk M()Pf'	 THAN 111 ► SF_GPENTS SPFCIFIEr) ANn kFSFT MAXIMUM IF NFCESSN
r Kir l m = FAI. c ve	 IF	 1	 LINE	 TN(F•	 IF	 ? OP MORF LINFS
r

'+()	 1F'((W%ir1 M -+t' M 5TW)/SA4INC ♦1 -XTPA).LF..	 110)	 60 TO 60
F 1 ,Ir1 A =	 (1W)*)1TNA) «SAMINC	 ♦ 	 SAMSTN
P-+ TEve.TNlih.

r « P An	 I	 1411 FFFk OF DATA «
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U

01
0

0
01

0
0
0
0
0
a
0
0
0
a
0
0
0
0

0
0
0

Ul"WI890
U01900
001910
U0 1920
U01930
001940
un 1940
U0 1960
U01970
UA 4140
00 990
U()2000
(10poin
M)202111
IJO?030
UO2040
UO20SO
UO?060
IJO?070
UO2090
(102090
UO210f)
UO21 1 0
UO21 ?0
UO2130
002 40
u0p I rif)

U0? I ISO

UOPI 70
11021 On
UO2190
UO?200
UO221 0
UO22?0

f It V I Cl 1 ISO4p	 ilk Tow AN A

C
r TWOO 2 IOTA *000r% LFFT TO HE READ
040	 Tivo4f) x TWO()
r vFAn FOLL t4ijFFF$4 OF PAYA UNLFSS ONLY PARTIAL A11FFfQ OF DATA LEFT

fk1OWQ a 4AXWOF

	

(vW1011	 OwR01 NOORD 
a 

T WRI)I	 ALI; 11
r 1004ili	 s " IN IN6 OF SCOAMW111 DATA

CALL kpl; An (14FOIN9 ROFERs NOWADs DUMMY)

Y*af) x Twwn - hlOwpo

c
000 SET (OLIOMN WFAMPIric;

A(s COPI T I No 0.

00 ion Tj4;A*Ar%TPm9jAmfNO9SAMINC
In TO 100IFf I	 t.	 4;TC1 16

for i I :6r. Fmc(m)(41) To 110

11) :A/ 1 oil
COO- (P J 1	 (00) 4 10 1 On I 10
Cfll. (3 0 j) sm0f, 4 19 1 to I

II)a r 
30,14 

1144-IF

*RTTE 4FAOIN6S
1	 1, P 7 1; XJ

o4 l T^, I A s '00)
a1417f (Aqil^ All)
^* 00 1 IF j 6 * S 19) AR P AY P 

I 
1 9 1 OTS tm

47	 PwINT CuLWAN MI IM1406 FOW CLUSTtR MAP
I itt	 PA 1210,11

1 2 A lawlif- 160-tPtj) (COL ( lei) sizieLPTS)
%4oj 

I 
rF (A 9 Sit 0 1

Son F014MA 
I 

f /)
#1 F00MA7(//,0 t * fitSe// f TOTAL N0MAFW OF POINTS IN THIS FIFL0991?)

k7f)
r

PROCESS ONE LINE OF nATA

r Pk^%/J,N z Nil 16F 1,f t̂ +S WQTTTFN nN DISK PkFVIOIJS 
I

f ) LINE HEING WRITTFN

1#0 30n L jj,T=j. INS WeLINEN09LININCr*	
It) OMIAIN FlEtf) INTFk%F-CTIONc- FON T04 15 LINEC*	 CALL ^OLIAT

CALL pnLI^^jTtAo4PAY(TPT+2)oNV*FLeLINF*SAMPSeNT)
C
r	 PPOCESS EACH INTFP00T

1=100"To?

co	 SAVF' T4F kFf,T1q?4jo4rp ANO ENI) NUmRFW c5 OF THIS INTFwCtPT FOR ARRAY 00T
r*	 wo-TCI- I li, PwINTFO

TH =fFL(j) —c;AmST; , )/SAMINC 41
Tor' x (tA (I*1)—SAfASTk)/1;^fAjNC+1
T^( M0O0;A #4%7s4e';b m (f40 We MG0(FL(I)*%A tA INCMf4 =0 +1

*P,n
it; ( I $,	 7`1,1047%zo
TF(Ik :uT: I v	 60 TO 114

rr*	 C-IFCK IF INTFioCV07"; ARE WHIN PWINMIT 1.ImITrN
IF(FLM * GT * FNUM) GO TO 174
TF(Fl.(T+I) of T * STCL OO ) 60 It) 174

It) 11io
r

0 NIIP^iftkS FOR ARRAY (IM If INTFRCEPT(S)C	 ANO FN
ro	 FxrFF0c; fif, INT i-Imur

T^(FLM e(We ';TC1,M) AO 'VJ IS?

(S TCLM-S 
It 
AS TP) /SAm I NC + I

qSAMINCMA=1d+IIF'V11()WSA MSI 04e -.AMTNC) NEo MOD(SYCLM

r*	 cjyrowf Njtimmkt^ 1F FXTPA POUiTS THAT ARF IN INTEWCVPT A11T ARE'
0i1T 10hF 7"^L PkINT LIMITS ON LFFT STOF

Ti ,MTS	 TNt-l"; - NOFx
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CLUO2270
CLW022AO
CL002290
CLUD?300
CLUO?310
CLUO23PO
CLUO2330
CLUO2340
CLUMSO
CLUO2360
CL002370



f

l

i
i

l

(

(

F" ILF 1 CLIISMP	 F ORTKAN A

1%P TFfFL(I.1) 96T, ENCLM ) IEs(ENCLM•SAMSTR) ISAMINC#I
C*

ll	 pp	 TT
C•	 SEA ARINNl1^ 1̂44ArT P IN 141 1-110 

JIUATA WHEN IMF NUMBERS WOULD EXCE

f s A %IRA
#E' f•xTwA
N^( slkl^ 

M 4' ► 60 TO 174

NNNTSsNSETSMMIJ

IKK rON II NIJF
co

co	
f HECK IF r►EIr I*0 DATA IN THIS INTERCEPT IS IN TWO HUFFERS

F IF (hIIFAD + NPNTS • 1 ,LE. NOWRII) 60 TO 170
!r	 •• PF An r)F XT QFC,OWL) w•
t'
ri

16 6% HUWQ0 s MAX141IF CLUO2AO
TF	 (TwW,) .LT, AOWPn) NOW00 s TWRU CLUO2 90
IF (NowHI),I.F, 0I Gn TU 16 4 C LUO2600

All.	 PQ f^ Af► (A()PFSS • N(IFF.Rf11 • NAWP09STAT) CLUO2610
hORE'SS : AIJwFS5 0 NOWOD ^,LUO26?0
Twor s 1*40	 NOWWO L1102630

100 4UFA0 s NUE. r	 •	 1
ELUO 264 0

C w CaLL CLIJST T I ► (1NTAIN TMF C1114TE14 SIIHSCWIPT 50 THAT THE CLUSTFR CLL102660
raw gYMdnLS C A N wF CtiMP1ITFn FnQ FACH 4FT OF FL O S WITHIN THE. CLUO 670
C• STAkT(^STClM)	 ANO FNU(FNCLM) CLUO26A0
1741 f:04TINf1f

CALL. CL ► IST	 fPI)FFw(AUFAf11 * 	NSFTS.	 CLOSTN,	 KLAC • rqFN(LSIIM))
CLLUO2690

C. C1UO2710
l=0 CLUO2720

rw CLUO2730
r* STfiwf	 r% y W-0l c% Fnw OUTPUT CLUO2740► )r► 	 17:+	 K -1rd.TF CI.UO ?750

L=L • 1 C10027h0
N f Jm= r:L0STN (I.) CLt9l)2770r CFT SY M ►+OL--THF S(1NSCPIPT FOP SYM 15 UFSFT TO I THROOIGH MAXPOP C± ► l 127AO

NTF NP o I4SY MNfFuIm) CLUO27QO
Jw ll0 3 (VSY N IA (NU N')-) e MAx p0p ) • 1 CL002h00
IF	 (	 J .Lk .	 A	 )	 J	 =	 47 CLU0 ?P 10
L r►rAT= MNX0 ((N1rAT •J) CL^;.' ,•9 ?0
OUT OK) = sY lvo ( J) CLC ,. A30

C w cA +/F 1HE	 f4 '1JMHE w 4 4	 PIXELS	 ASSIONE O TO T HIS CLI)STFR C UOPP40
173 rvtil,. K (J) =NhLK ( .J) • 1 CLUO?ASO

r,	 4 0 ITF'	 I ► ATA ON gcHbTCH () 1 5K To COM41 NF PARFS ANn wAITE LINE OF NFw FTLCLUO2"70
174 nAnkk rl = PH F VL 14 a LINSII •	 XV	 HArFAf, CLUO?_AAO

I^
•

CLUO2900
C

TF	 (N11F'Iw *».'Ij
kli"T C LINF N OF I n1T1,4 1 TR41) RL AMK T HUFFFw TwiMpIJ CLUO2

MMYI
900

w y ITF	 (h,279 )	 LlP ►F.	 (AIJT(K)•Ks19LPT5) CLL102910
+ (

?7S)	 LINE.	 ((111TIKi.K =19LPT5)pirti FOOMAT' ?K•1'+. ?X•110AI)(3.9 CLUO2930
Q;)7 9 EOOMAT	 f?x.TF*2X•F0AI9/99X950A1) CLUO?940
r CLUO2950

IF	 (+411F (1.l. 	 OF'Oo	 0)	 A0	 TO	 3(11 CL1102960► r. )	? W 0	 pf =).11f► CLUO2970
PAn :)OT (K)	 QL APiK CLUO2990
c CLUO2990
Ior, *i0F e1) 	=	 H11F Ars 	 •	 INPT5 CLUO3000
r CLUO3010

nn rI) f4 ► 1 vo w
r

^ftn HN^V1'J = ^.+FVI. r +̂ 	 1
rInl	 r014TINI ► r
r	 FNO OF r,FNFNAT ION OF L INES F()w 1 PAGE ww
r
r rH~ C ►+ FUF ADO I T IOM AL PA(FS
3141	 TF (.NOT. KF IN)EP0 TO 400
C WI JL71 P I_ V PAoES. SFSLT HnUNUARIESw WA= (FNCI .M-SA M ST&) /SAMINC • 1

STrI.m=FNCl M+ 1
F NCLM =SAME NP	 , .+
AJF 1II..FALSE'.
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CL0030A0
CLUO3090
CLUO3100
CLUO3110
CLUO3120
CLUO3130
CLUO3140
CLUO3150
CL003160



FIL,F1 WISPi+ FORTRAN A

r on TO NR11ct w5 A f)11 T T I ONA1. PA(3F
CO To Al"

400 CONTINO

t"	 .A WRITh DATA FNO4 SCRATCH 1)1S9 TA nRl)M)
f*

C

	

	 FVJ
F (N11FILF .F0* n ► l40 TO 45IS
AN : I" 1 1CATOR THAT LAST KFCnRU HAS AFFN VRITTtN

FVnTAP
1 Nt"a1F s 0

N)4%0 L1NF : LiNSTRo iNFNneLTNINC
iv fLI wF o6l • (LIME'ND-LININC)) F'NUTAp : —1
AORFS s HASFAO • INCRF,
CA17L. ' 460FAU (ADRES• HtiFEER+ 1,I N IZ• nUMMY)
FAIL W0704 (HUFEF ► • ENnTAI+)

r;	 wbTTE (6.4465) (41iFFO t 1rl:401 61QQ6r, FORMAT 0 NF"w F II.^ 0 60I2q/6A1 ?9/•60T?•/0%012)
&So	 IPIC04F K INC NF * LIw 17
C
r
('	 *+► F N( ► OF CL. USTFP MAP 1► M
t".
r_	 «^► PRINT COUNTS +►•
C
4 19ir► 	 110 465 Islet-+4X0001

40, ;,,ciLK T ( T) :r NL K 1' (1 ) ♦ NMLK (1)r
WWTTF ( he%?ft)

F7A FORM AT (// v9. : POIWi : fW CL (1STFp IN THIS FTFLDl/3X 9 #CLUSTER**

r
+► 5x. ^SY f^N,`1^ ^.Sx. ^trc)itits^/)

1 ^^('AT=M ► ( ► (L "^c ;AT—1 +MaxP^JP!•i
P

d. r..i ► ^•^u1Th (^+•S^I)) 1.^XMEI)•fJ111,K(I)
r,

wort FW)tlAT4 X • IP+lnx9A1.7x• 5)

TMT=IPT•4+ova.
oi,on rUt l Y I !vUE

r
r

+,aT1t(O• HtA(" )
'14, f7F 439 /ht1)1.NCAT

7hn F(oWmAT(// $ T( , TAL NUMHF0 OF CLUSTERS s•.T l)
r

T 0TPT%xT0Tw0) /0+,)r
7 R n FfrkNAT(/ # T

)
tTA tNiMHtFP OF POINTS sf•T5)

r
tsowTTf (A977,11

r
17n f t!{^r•n T t // ^ rLUSTt ►+	 SYOROL.	 POINTS IN CLUSTFR I )

no 175 .) =1 9t,%r4T
77 7, 1-1 wiTE (0+•7 ►++)),1.4YM(J);t)HLKT(J)
/cart Fit^riA'f(iik.Ir•9x.A ► •lX•I1)r

u^ T I IW,>;
►^ r• ^ rt

530

S5Q
560
570

590
600
610

40
on
10
20

70
PO
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t F TO Fl CLI)ST	 FORTRAN A

14"NUUTINE LU
S
ST ( RI OP *NI'v • FLUUTrKRUTIN•St1Mf

TNISFNNOTME P
1.1140OSE;FOF GENCRATINGNA MAp ,

CLASSIFIES IT•

P CL ► 1ST ARGUMENT'S (CU)ST DRAWN FROM STATIST
r	 N00	 NO LIUTA^AM VOtNTSOR
C	 KNnUI	 KL OF uUTPUT CLASS

r	 SIf#4 N F^SITIFONTUF SUM VF TOR N C LISTER.
r	 OUTPUT SYO44 01. IS OERIV n Ffl	 .M N YNRIK1.)

41 6AF N51Ory N TF, t .'9? )
nIME,NSION IN0 X Q7) •LSUt9S(30) LLS PERQq • InADJ ( ?9) •NSYM04121 •

NCl1M(?fa) •PR h1CM( .51 CI N(241 • TO ('3)9 PROP(22 ! %0lAC(2211 •
MAl ►J(?0).w( 9f.1.►^R0^(tA).AW(,7) VbLIN11A1 •V(1L ►̂ 	 1

T(1S1.OG^N1141 •
PnkAT( 31. O S5 ( I?)•PPASSt121 • PS^(Ill • OCI^N ( I0)NTCOND(7)•

4 OPPI R 41 9 , EN(M)
nt'MFNSION VPTN f 4751.GF.N(999) . GREF 9941.41.II,N1c ii)
Fall VALENr~f (LINK ( ;I)•ALLIUNK ( 1)))o(LINK ( 31),INDEX(?.7))

F141[[VA tNC- ( L^VK1111;	 $1 ^• (L NK(31)•10411J(2A))*
(.1NKI111•titiYMPI11 )). t INKt31!! PccUM 61f• tLINKt31 PR RCCM(25)1•(1. jNNt.1 ),CIN( ?4i f• LINK(3if•C^Or( ?3t). tLINKt3111 ^A P^22N No

I OL INK(:§I)SPFACfPI)), (L IN K Ni3 1•WADJ(201)• (LINKt3 1•W(19)1•
A (1. NK(3 l:ONNOF + ( 8))• (L NF(3 ) • 0W(17))• (LI(NK(3 1

j Vj : P.5J
N(2b))•

IN t L 00(.l) 1.VOLPTt 5)f• l NO 1.0 001411• t,iNK	 RATtl3))•
b t1 NK(31) . ^TSNtI )!• (L NKt31•PP^SSt12f• tLiNK 3Ttll)1•
7 f#.I K (l1),(.CJ t l

n
 )) • (LlNK ( 31) PCON0(?)) • NLf4K ( 3 1 VRIN(7)) •

A (( INK ( 31 ).rFNt7) 1. (L INK ( 3 1^ ).UPRIOR ( 9) ), (1. NK ( 31 •^DEN(8)) •
4 (L.INK43 ),A4FF4A))+ tLINKt31 ,NTR 3 1)
COMMON/CLUS/ .IUN ►'(1?.)0NARL,N OP•NTNiZM.NWANT•LINK(14000)
nI MFNSTON MXAR(31) •LR(3),LV(3)
F`(jIIIVAIJ NcF (t.H 11) .LVRIN) • (LR (2) •LKURT) ,

r	
l	 (Lk (4) . L -*VAk l e (LV (I) •LSOM) , (t.V (?) •LSKEW) • (LV (3) •LOSUM)

COMMON /U1 Sr/ 449Mgt•LR,LV,NINCLSS•MXAQ9WTINIi T.KPO0T.EPS.OFLT.
I	 AMC) 0 U0.ONo X(►VFL.A,XONFLO,WAOJiN,ELTMTH.SFPTH•VFAC•AMM•SHLTH*
?	 IN0lfVL,^fAC,NNTSn•PQRATN•SPMVTM•nWFAC.GRACTM AMOFAC•
3	 AMOOITN•AMOMAX,AMORAT.VOLLIM*HIAS•PJOIN•VW 0 N•WSIM•WOELSM•
A	 HFTTEN9M0l1E 9 CO RLEN9 SPCOR

COMMON /5TPAR/WAIT• C0NI .V• SKNND•SKCHI9ITRRND•TRCHI•URKRND.URKCHI•

In 1"'fNSIONLHI NP (M(C.NQa! • KLOU (N0O)9SUM(1)
COMMOW 1 6COM/ u l (+nUM
PF AL RF+L (1 b 1
LO ICA1. ISPL I T►► P f 01ST) =kxQ (-.S*nIST)
Ka(1T•rA F+^:T IN
IF ( Kuhr .i_E. n 1	 4PITE(A,100n) KROT

1040 FO MST(	 )^X.•::::::: WARNING 	 IN CLOST, KROT= • • 3X9

IF (KN()1' .L. F . ^) aF.T (IQN
r,

PO 394 100 =191400
r, mc+ v rT E A CH k0li 'T

('MAX=- 1.
K^Ax=n

r CHAAOF kF : RA S+S r4 ArN 3/21/77
f, i15FS P ueWi FUN NNASS. GIST FOP OISS(KL)

aT01 mo,
tSFc=n
KL=0II 07 'Kw)T)
VIC.KPT = l

c
IF t K(. .1. Ve 0 1 wRITF(os9POn0)	 NCKPT • 

KL IM CLuST. AT CHECKPOIN^nnn F^n ►4 ,4AT t	 WARNING ::?F. • :::: a ::::: 	 :::::
*T O

 (KL x .Leo 0) XRETURNL • . IH
	 )

r
KF ATri=I(POT

C	 Go r ►nWr4 CLUSTFN TWEE
C CHVIGF RF :QASsmACH 3/21/77

Ion PCn +yin(kL)=Vui ► P ( KL)/ (PRIRCM ( KFATH))MWCON D (KFATH)
TF(oigOT,ISPLIT(KL)) r:n TO 131

2
$3
80

320

340
360

340

410

430

460
490

0

uoo oo
U00 10
0007?0
000730
U90740
000750
000760
000770
000780
000790

5-31



so
90

10
20
10

097()
09N0
0440
1000
1010
1020
1030
11040

1105.+0
l OR(01
1090

1
1
11 0(1

1II PO

11140

11 60

11A0

1200
1210
1220
1230
1240
1250

0
0

h

F`TLF1 CLUST	 FOWTR4N A

KFATHsML

r w^^^^N^l
►sS2K1.)

}	 IF ( KL •LF'. to 1 WRITE(6 9P000) NCKPT . KL
F (it• 1 10F.., 0) RE UPN

III -PALL CORECT PFL9MTt+P( 9IU019W(KL) #SUM(KL+D )
CHANOW RF s kASSRACH 3/21 /T7
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y	 8FTTkk •Mo10FsC0WLEN 9 SP000

COMMON /STOAQ /WAIT•CONLV g KHND•SKCHI•TRRNp • TPCMI•URKOND*t)RKCHI•
NACCEL(?) . MACCI:L(2).VACCFL(2)

1K1. : KLII
LSW s LSUNS («l. )
l e% PLIT a 1 SW tiF, n .4ND. (SP+FACIKL) , GT. 0.	 .1113.

I 4^J AAHS^f` IN0FX ( L44" )) .LT. IAS ( INDEX (KLI 1 )

r Nr)

B-49

0



FILF. JOIN	 F( gTPAN	 A

Jol
000lo

C TNTFfEP FUNCTION JOIN(KIKBIgSUMpSKFWIKURT90SUM•OVAR*VVV•B•Aon)SgAI•

JO	 ARE THE SAME CLUSTER.
ATAINIP10HLfEFiKAMU T SyE	 OM TKATVIA tA.INKKR JO 80030r

JO 000so
C CRFATF NFw CLUSUP JO1N^ MITH KA AND K q AS SUNCI.US ERS

OF KAWARNINGI CALLING SIA0OUTTNE MUST ASSURE THAT KA IS TO RIGHT
JQ
Jo

00060
00070C

r *****	 *****	 *****	 *****	 *****	 *****	 *****	 •****	 ***** J, AOOSO

J 100100MMENSMN IN1)F'X (27) •LSUMS(30)
^
 SUPEP(29) R RADJ(2A) •NSYMA(12) •

T PCl►M(Pti1 • N4^ T Ftf;M 1 P5) •CINtz41 . OT 122 31 •PROPI ?21 •SPFACt2) • JO

Jo i n
00110

P wAnJ( ?n).w(19)9oPpoF+ (18)•Owtl71	 V4LIN(^61.VOLRTf 5). p ,ONtI41•
NU17 )•

JO 001pu
303 PORAT ( 13)• tI ISSt1P ) g PPASS ( 1?..)•PS	 111) • OCINt10) •PC

A OPRTORf4)•nnFN(A) JO 00 40
nTMFNSjON VNlNf475)•CFN 994) •CPFF 999)•ALINK ( 1)
F iji) VALtNGF< 	(LINKf	 ).ALINK(	 ))•fLINKt31) • INDFX ( 27))

J0
J0

00
no

so
60

F1 1711IVAI.FPYF	 fLTNK(41)•LSUNSI30	 ) JO 00 70
F(0tTVALFNrF ( LINKt11 ► 9 LS0PEN129 1 10	 (LTNK(31).TI)AD	 f22")). JO no Rn

1	 (L.INK ( 31)sNS;VMH ( 12))•	 (LINK (31)•PCUM ( 26))•	 ILINKt311 •PkIRCM ( ?s))•JO 00190
P	 fl.lNVf31).('TN(24))9	 (LINi,(3 1 )•CTOT(P.'1))•	 (L1NKt31)•PpOP(M). JO 00200
3	 (LINK(:11)•SPF4Ct21) ► 9	 (LIWK(31)•WAnJt20))•	 IL1NKf31)•M	 19))• JOIO0210
4	 (L INKt.11)•nP R (11+ fi911.	 ILTNh(3 11 )•OW(17)1•	 fLINKf311	 VOLTN( p bll•

NKf3i)•POFIAT(13)).
JpI00220

%	 (LI NK(i	 ),pV0L P TfiS) ► •	 (LINK(31)•000N(114))• 	 (L1 J1100230
F.	 (LI NK( -i1)• n ISS ( ll)).	 (LINK(31) •PPASSf12)1•	 (LINKf311•PST(ll ) 1+ J0100240
"I	 (1_INK(31)9 0CINt10 )).	 ( LINK ( 31).PCOND (7)1• 	 (LTNNf31)9 VPIN ( 7))9 JOI00250
4	 (LTNK ( 31)•OFN ( 7))•	 (LINK ( 3,1).OPNI00(9))• 	 (LINK ( 31)9ODFN ( 8))+ JOIO0260
4	 (t.T NK(11)•C-^'FF(P)1 J0100270

C ,JOI oo7F► a
C)MMON/CLUSTRI IkFGIN•T0TW Q09CLSNAM.TPT• N0FLL 0• SYM(61)	 • J0 00290

1	 (,NCAT • PRNT ( 4) 	. KLNC • PPTMF• PROUT• TOTPIX • JO 00300
r	 4CHAM1•NUFP1x• i4IIFTAT•NRUFSn•Nn(IMP•L RUFn J0100310
'3•	 O" A XHF •	 A^F'A,	 NwnS•	 NWDRS• NPTS• LAIJF• 	 7019 NOCYCL JU 00370

r
lU 00340INTFGFH TuT ,• wi -r.SY+A•PkNT•PI»T MF•PWOUT•TOTPIX•SCWA M I•HUFPI X oRUFTOT

)	 •CL.SN AC ' JO 00350
r J0100360

rOMMON/CLUS/	 lti r4K( IP) •NA/+L•NT4)P•NT1:S ?M•NWANT•LT!4K(14000) J0100370
nI MF'Nslt rnj	 M Y 44(ll) .LP(:3)•LV(3) J0100390
Fn r 1IVALF NC	 ( 1..++(1) .LVrr IN) • (Lk (?) •LKUQ T) • JOIO0390

T	 (LN t i) •Lr2V^ . +tl • (LV t l) •LSU M ) • (L V t?1 •LSKFa1 • ( lV (3) •LncUM) JO 00400
J0100410

rtl %woNs /m isr/ '4W.riM•L p 9 1.V•NINCI. SPMXAW •WTINTT•KR OtJT•EP +•CELT• J0100420
1	 AI►lir•,)I)C(1f^l•xnVFLO•y11NFL0•WnO,IIN•FLIMTM•SFPTH•VFAC•AMMoSHLTN• JO 00411
P	 II^OxVL•wl•Ar. NNTSn• PQRATHo gPMVTH•DW F AC•(+RACTM• A MOFAC,. J0I00440
a	 ir•rl'•ITo4o A%" 	 '-4 Ax . AMnaAT • VOLLIM • HIAS • PJnlf4oVPJOTN•WSIM • wDFL sM • J0I0049;0
a	 4FTTF00• mr)" 11: .r()WLFN•SPr gM J011004NO

r
JO00490rflmmo4 / ST-J OP/a'AIT * CONLV•SAPNn• SKCHI• T PPNI)•TRf HI•URKSMlO9(1NKCNI•

1	 ^'Ah'C 1. (21 •^t4t rE'L (?) ♦ VACCELt?) J0100440
r JU 00510^-IFAL	 Sti'^(1) •^rC^wll1 •KU r+T(1).OSUM II).nVARII)

PFAL ^j(^1,1• +1f1 ) • ► fMt)• rt fl•f.)(MLl•^ ! SJI JU 00520
Nr AI.	 VVV ( tAG4 .'A ^) J0II100530

C.
JOIn0550a*a Fi6u" ► r1.UtiTkRS KA ANn KH• MOVE. TtIFM FOOM OLD STRING

r To 	 f.jF l.0 I.Y C-CATFn	 STPIN t; CONTAINING ONLY KA	 AND KS JOI00560r KA	 = r) Vf'N CLt1STFk J0100570
r KP	 =	 (, I VF N	 Ct ► tSTFP J0I 005Pn

KA=KAI JOIO0590
J S= LSi1Ph w (K A) JOI 00600
KH=Kt+I JOI oob10
)nrn =n J0100630

C

r 1, IK K A	 =	 r;tx l	 L T"L 1 r ir,	 nF	 KA J0I00640
r LSI'0 K0 = PAW{ wl	 OF	 KA JUI006r+0

IKKA=L.INh (KA) JOIOO660
L 5 IPK A =I-St r'F N ( K A) J0100670r

00
C ► 	 =	 IST OF'FSP4ING OF PARENT OF KA J0I0069n
r 1. 1,^K (L IKKa)-	 =	 (; T A	 IF	 ST8	 OF	 KA JOI00700
r r^	 FOP CIJISTf!O THAT	 I q NOT CONNECTFO TO P APF_NT• PROP UNNFCFSSAPY J0I00710

TF(LSO4%(I..SttPKA)e F"r,.( ► .AN0eL INK (L1KKA).F0 * 0)	 RETURN
JOIO0720

r

r J O IN	 =	 L:F iAl	 CLI;';TF P JUT 00740
Jn1^^='+OwST^i tlt^^rLS) JU007'SO

r JO 00760
r rPi &TF tf ld CLUSTt N -JOIN- J0I00770

In'r)XVI_= l fQ0XVL +1 JO1 n07A0
T.Nnf,x (. ► )1N) =ThnxvL J0I00790

&-50	 ORIMNAL PA	 I
OF POOR QUALITY

3



JOIO'
JO! 0;
J010,
JO 0'
JO o:
Jo o:
JOIO
Jo o:
JOIIO'
JOIOI
JOI01
J0I01
JOIO1
Join]
JO 0
JO O1
Jo101
JO O1
JO 01
JO O1
JOIO
JOIO^
J0101
.;10 01
'jlOI01
JUI01

JO 01
Ju III O l
JOI01
JOI01
JUlol
JOI01
JOI01
J0I01

Jooio
JOIO1
JoI01
JUI01

1040

1110

140
1150
1160

1190
1200
1 p220
230

2S0
26 0

, 290
31(3
320

340
351)

.360

390

420

440

470

5f910
SIO

530

550

S70
SAO

l

l

t

l

t

l

t

l

l

FILFt JOIN	 FOOT0414 A

2
0AOJQO 1 N) sNNTSO#TO PiX
k NTT 7 7sIN0F.X(KA) INI^ X(KRI•ttNOE Xf JOIN717	 fro " T $ 0000JAINjN^ ^ s 69 9 AND ; r j4	 T^ GGET 1914)

WNTTE (At?17) INOEEXIKA1s1NDEXIK8frjjNaEXtJ0IN1

r KFT PARFNT OF LAIN FROM PARENT OF KA
c SFT LINK OF JOIN TO ggT OFFSPRING OF PARF'NT
C SFT JAIIN TO NE ST OFFSPRIiNG
C SFT OFFSPPTNG OF JOIN TO 8E KA

H
L (1PER ( iOTN)*LS
L NK (JO N) sLSUNS (L:S)
LS11NS (LS) sJOIN

t'
L %1 lhS (JO I N ) =X A

C LINK nnkN SINS OF JOIN TO KAK*00IN
10 WnsK

KsLT +'JK (K)
I F(XeNF9ha) 60 TV 30

oF ►M►VF KA F4 000 OLn FAMILY
C PFSF.T SIR VOINTFN FOPfLFMF,NT LINKING TO KA TO POINT TO LINK FROM KA
r %FT STw PnTNv f P OF KA 0 POIN 	 O Kr 50;y OP PbQtN POTNTFP OF KA TA PE J IN

1. TMK (Kn):LTNK (KA)
1, IMK fKA) sKl4

C ( TNK FROM KA TO KA--FO ROGRAM WILL ABORT TS KA OOES NOT PRECEOF_ KAK=1(0
1 9; 1(00

KsL INK (K)
TF" (KoNF.K-) NO TO 35

r
RFSFT ';IP VUT N TF - R T o# AT POINTS TO KH TO POINT TO SI R OF KR

1 I^+K (KQ) mi. IMK WA)
t
C SFT K u TO POINT To 0
C KFT PAQFNT OF kH TO PF JOIN

L 1#19 (KP)a(I
r	 LSl lPf.R (KH) =J0l N
C CPFAT r NFO TNE,F
r

CALL P4T NFF (KS)

r	 TALL ^,+)r4Tc(v	
aaa CALCULATE STATISTICS FO B NFW CLUSTER •Mw

VV9V4Th(KH+ I) )
C ALL MT^Nv (H9o#vvv9nn)
CALL 50 '•+TA(VVV.V4IN ( KA#I))

r,
CALL M T+4V (A*0eVVV9DD)

f,	 1.4 T (.'f) VANTA(+i(: F; nF THE PAo4T%@
r,	 CAL.C) li.ATF I f sITIAL WFIOHTS

W (+/1)Y N) xvsF Ar*A '-'0*SPC0W
04(J o TN) =W(JOIN)
wc nJ(JnTN)=wf.)01 N)•WA(lJIN

r	 CAf C))LATF 4;PLTTTING FACTORS
c;NFAC (,)OIN) =AP 0 T0P (JOT'10

r
nPwT4)F' (JOTN) =SPFAC fJnTN)

C CALCI1LATF kwoPORTIONS fnk PAWENT(JAIN) ANn SURS (KA + KH)
P(-: u AT ( J f 1 1 N) =Os
PRnPt•Jnlw) -r+M+()P(KA)wPAoP(Kr4)
nPP0P ( J0 I N) =PNn P f J0 TN )
FNTNC`h (,10I N) =1 9
CALL UFNCA.(KA9I9/PROP(JUIN)9W(LS))
C.0.1- OFNCAL (x491*/PROP(JOIFN)9W(L5))
rT^j (ju l+v) =CTry ( KA) *PROP (KA) sCTM ( Kd) *PROP (KH)
OCTM(.J n IN) (TN (JO IN)
nrtFN) CJnIN )=C I'J (JO TN) /PROP (JO IN)
CTOT(.In1ij)= lei (LS) -00FN (JO IN)

rzi C.1 1LATF jf U;HTTr-ff; COF. FFICIVNTS (TFMNnRAPY -FOR MFANS AND COVAR)
r

CF= (..InIN)/(W(K(4)eW(KH))»PRnP(KA)*PRnP(KR)
F A 	 (KH) /W (wA )
CA=vkO P ( KA) a r, ( JOIN)/+4 ( K A)
C'4=0w('P(K0 )*w(JOIN)/W(KH)
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F TO F t 01()YOs	 FOPT404 A

0,08cp
IfllNQF.X(Ak).LT*iQ

C CAUMATF WFIAHTF0 OVFRA L "FA 4S A140 COVAPIANCE
PO
441 t"Filo
SKF9(jo N#	 A
051, (Jn N+
OFLYAwN,*

r
OEC	 Ct)VAD IAPtCFnt;()VAR(KA)*CPVAN(90)#OISPLACF-MIENT O*2 (WIT C FFICIFNT

no ?I Ixlemq
P1 ntTtJINCA*AftoJ)*CbV*4(19J)+nELTA*(FA*St)4494*J)-SUM(KP*J))

C	 PlJT COVAQ IANQ INTO.JOIN NGnF q CALCULATF VnLllMF
CAIL TWIMT'tfnVOP( 01144pl)on)
CALL m l r-J V (VVV9 6909VOLIN (JOIN))
CAIA T0IMTXfVQTN(J0T"ft09VVV)

r	 YfPQ OOT w,()WT
f)O ?p 1=14ps."m

r	 COVARTANC^ ^ f ll cj wf- Pn c lylvk, s)EFINIj+
IFIVOIAN(JOY 1,19LO-e0e) PoOINT f)S3-PL%9Jf)llJ#V0L IN M q-) * VOL IN (JOIN)

6 4;1 F0 P#AhTf9 Viill ls,, " FPROR IN JOINt CLASSFq9V0LUMF%:q2Is;?Fl0fsl
i VOL I N (Y)Iiv) ) *.,%7ShSI 0763F-P6* ( ?b3 Rr, 0 /W(JOIN))

r
c	 PUT VOLI'mF fV11-114) IN INTFWNAL FOP149 CALCULATF V0L4T9 INIT DCON

VO( kT (All- ) r g^)W7 (VOL IN GJOIN))
r)r.f)Nf-)0jl,j)z0ilCON
I w (.JO I No x ., (,)4 11 r0

*** PkINT PATA FOk NFW CLIOSTFO
r	 Ptq lNT POT (1^ f?t;qlwF0)

CALL
CALL
C A LL Cl O P (K;A	 e SUM, SKEW eXUPT)

A

4
0

9 0
430
946
9r, 0
960
970
9A6
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x.	 • •	 r . 	..x sr , 4	 s. e-- • iwejM	 r.:a k .. ,va r-r... y... •ae lr lr-.tM.MMoA^r^^^ ,R^Myrs	 ... •.

F Ii r l M INV	 FOOMN	 A

SUgR0llTTNt MXNV(A•f9C•VOL) 

f t
THIS POUT NF	 AL UU ATFS AWTN 	 IMPS

!'	 0 TURN. 
IN	

n I WMINANT Q^DCMA^	
LM	 tS TFMPO ARY STO Aaf.

VnLw-UAi4S LOFT fV) IF C IS NOT POl

OF	 , A^ •N..	 IT ALSO

0 NT 
AUTO CARAAY

,T VE 0 1 INITE.

COMMON /M►^SC! M4! 0414009 V NI N L i^M
1	 AMta.!!c► ,gN, ►t0V^L0	 !IN L	 •M

AR, TINTT KR0 EPS,II ^T
L^M•

INt1MVL • WFAr,NNTTSO NQRA M^SPMVIM ,^MFA Cc
eNqM lw ,e l^N► AM , AM0RAT VALLIM,RIA

G ACTM AM F
,PJO N , VRJO N, MS

ACE
OWDELSM9

l ^► 	 HETTFR,M00F•C!)RLEN,SP^OR
AFAL	 A (mA *mQJ ,h (MTJ,M►O) ♦ C f4Q9MO)

OF A) •A Z, VOLL

OnL
L

I I ^s11. h^ r!
3 DO ]0 JsI•M1

11	 Wel)sl•
1)f)	 ^^	 T 3) . Mfg

l
VOLLWI.L*H 11. T )
lFfk(l*l).LF.O.)	 VOLLs-OARS(VOLL)
jsl./N lI•I)
no

l x A(I:J)sAIIoJ)?I

x
to	 ?.? 1 ^s	 .t 14

l)TF t IP.FW o 	60 To 	 ??

1
Tsp (fil e I)rn 3 Js).'t 1
F !#	 .^!)sW(T0•J)-4(T•J)*7

Pi AI	 P•J ) se(lr.J)-A(I•J)s7
( ?7, FWI I a^ ll

VOL L

FNS

(

(

l

$^uc^ 4 p
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MLT00010

MR 040
MLT00050
MLTTT00060

MLTOOOAO
MLT00090
MLt00 041
MLTOO 0
MLTOO O
04LTOO130
MLT00 40
MLTOO SO
MLTOO 60
MLT00170

COmm"N /M1SC/ N4I+MM*LK+LV NI N

5L24

9MXAR4► MTIN T KRQVT*EF5#D T•
a 1MQ;( % ClC0N * 9AVF C)*x0 FL +WAN9E 14TM S.P^M•VFA •AMM9 LT

xAMMMIt► aMcOAX* °04AT VOLE Mib1AS"RJA NRVRJAIN# SINsWOCLSM•
}	 r,

00 11 1xig mt1
00	 31 .1s ^^'r ►
';l lots 41

K s	 A'1

1	 T9JI WS4114

l: Nn
f

z

i
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FTLF 1 *4)Pr-TR	 F(OWTNAN A

E

'	 C

1

1

1

1

f

l

A 5 1 14 11TTME I WAS Mf"J VIOU1SLYTGET, RUT WAS CMANNO TO HAVE AN INTEGER NAME

f'11MMON/CLOjS/ ,►RONKt1?1•KARL•NTAPrNTN'S7M^NWANT•LtNKtlA4001C
C THE N ►OPPOSE OF THIS ROUTINE IS TO ALLOCATE STORAGE SPACE
c

INPUT--I.O: N6TH SIZE OF SPACE NEEDED IN WORDS

VIOTPUT-GET INDEW IN THC LINK ME TO THE REQUESTED SPACE

C CALCI ATE IN1 F if TO LINK TABLE FOR MORE STARAGF FROM SIZE
MOpSTP s NOP ILFH•TN• 3?)

COs TAX F04 PPF: V T005LY OtETURNEn ENTRY
I rl	 LS La ►O( s MO"nSTR

LTNKKT s t TNK M)RSTR)
IF (LTN	 ,Fl, MORSTR) 00 TO 100

C 1. T wv To Mnwt %j0RAAF Iti IN THE LAST :R PITS OF LINO( ENTRYMn4rcTN : MUh(LIN AT•O S 00)

A
TF' IM0W%TG * 144 0) AwO ?0 lots

r priTky WAS NF TOO ►•NF.'n• CHF'CK SI F
K oON T s L1 ► K MT /hy^i 3 fi

r
IF t4(000n+T . N ►F• LtNAN) 60 TO 10

"	 w li" •+T %I7F
LF "lit (L';TL,,#$<	 ^ L I VK (MOWSTR)

A

^' ton
-0 k^TCrOINA I-litQVo WFTUPN MURF STORAGE FORM TOP OF LINK ARRAY

T T ra ►►r
1F (- ,A (..l n ( N r0k.7) .K'F, t) NTOP s NTOP * 1
ovo DSTK ; f4Trn+
WTnN a A tOP • I F'NoTH

A
f,
f K TA •,i F FOP ')VO•'r4FL0W

IF (NTnii ,L.T, NfAWL) kFTOOkN

w4ITF ' (f .* nn)
inn	 F04MAT ( I N0 1,4 014 O• SPACE AVAILANLF IN LINK ARRAYS)

--# kTTF (39Pnn)
STnw
F Ptn

t

b

s;
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F IV I '*00v%	 F 400TWAk A

gUAROUT114 "PVrtAM+C+VI
SETS AMSAMOV«V»C	 ITFNSOR PNODUCT)

C04%9N M isr / M(,O9MM9LP *LV+NtMCLS*4XAR9WTINtT WPOOT EPS9OFILT
A 'O*Ot)CO#-+9 xOVFLO X f lNFLO* W ARJIN •F. 1MT" gpfNsVFA +AMM• NL^N9
INnWV •vOl tfC•NPT ,;oAO iRATN9SI^MVTM+ IFA +C• A TM AM FAC9

000AN44MOMAM+AMUAAT MLIM+t 15WO J 11`19V J0 N9WSIM • MDELSM9
a	 NFTTkw*"0PF•CAALA " N+SPOOR

PEAL ♦M 147SM 9V 1'in!
Ora()

no 1f0 Is1l1S1
LOCaLOCol

If) AM(LOC)sAM4! OC19VIll•VtJ)*C
w "TUkfk,
F it

MPVOOOIO
MFVOOOPO
MPVOpp030
MPVUOOAO
MVVO "0
NoVCgOhn
MPV00070
MPVOOOOO
140V0009O
MPV00}}n0

M^YQO1?0
MPV00130
MPVOO 44)
"PY001 9 0
MPV0016O
MPVOO170
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`t

MTVFC	 FoOTRAN A

C aN(1l1TINF MTVECIU•A*VI
() PEN ON NTIA t 3? 1
DIr

MAN (rN N( % (?7) •LSUf!5 ! sp )	 P R (?^ a^11Ap) ! ss 1 •N5"1111219 
1	 UM 61 • al CMt ?SI *CIN1?43?!6l 1 31 •	 1?2^rS^FACf	 •

1*1 ail •OPhAPI N) rOWll	 V 1N` t^! •VO``RT SI lCON Il 4) •
I PORAT113•+11. 5 t 1 T) •PPUSS 1121 •^if 11 1 4141 t 10i •Pf:1N0171 •
4 (1001 04141 0 01)    R+ (04

•A11 FNSi N l^+INfA ►F+f •GfNI999f 0	 Ft?9910Ah,. NK111
F 1) VAll"ar IL ('(Kt 1*ALIN 1( )1• LIi4K(3I)• N9EXt 27)l

j

FN
e

i # IVAl.fNCFt t 1^K11 11! 1 1 UPFRl2414r • t INK(31)•I?pADJI22RI
^^1 It. Nw (III Avo ok	 ^ • (LINK1311 P^U^1?,611 • LINK 131! 	 R M125f 1 •

2 11_ N91311•rIN( 4 1• (L NK131f•C^A (231)* IL NK13 )•PROP 	 11•
A (LINK (:1 1•SPFA 1 p111• (L NKi )*WADJI?0))• LINK .:II) M 1 It
4 1L ttN9t3 1 * r)FMA t 1111 * IL NK(	 •OW 17)1* IL Kt3111*V^1WL Nt 611*
5 (L:I *01` •V0LRT1 Sllr MINKRI)* C^N(14)1• (LINKi311•PQQRAT113)1•
04 t. INK (I11.QISStll))• (LINKt311 ► PPASSt112)!* 1iINK 431)•P.TI 	 ))•
7 ^hlti^(41)• tK:IN(10))• (LINK(Il) P OkOti)i• I fNK(31)•VRINRH*
A (L INK tila)•AF+^ ► (7 ► f• tLINK(3 )*0;R OR19))* IL NKt31)•ODEN4911•
Q tl.ItiK('I^).GkFF10). (L1NK1^11*NT tgg1)1C040" NICL 11 / ,IU149 (111 •NAgL•NTOP*NTAS?M•NWANT•LINK (1400.+)
ni^FNSI +IN N , xAQ (3)),PLO131•LVt )
F'011VAI.,I Wi	 (L t 1 •LVc^INI • tL (? ► •LK11RT) •

1	 (Lie 431 iL0VA a ) • MV (l 1 •LSUM) • ILV 1?) *LSKEW) • (LV(3) •LOSUM)
COWMAN /^41sr/ M 1 1*MM^L W * LV•NINCLI MI R	 N I T KR00T FPS*OfjhT{M•

1	 !!Mfi•ol)r0,j•xnVFl 0 XkINFL T WA J N* IMTM
WTI

•SF.P^'N * VFA^ AMM• L
tI"nx^rl_.^+r'A('.^IOi^ti * POAATH•S MYTH• WFAC•6 ACTM•AMO AC•

'A 	 Ammo(N•AM(1mAX • AMOPAT*VOLLIM98IAS * PJAIN * VRJAIN *MSIM•WOELSM9
A	 -1' TTF*t•M()f ,F •COQLFN*SPC0Q

Cum 1w ON' /STPikw /•IAIT * C(1NLV • SKr+ND • SKCr1I•TR4ND . TRCMI • URKAND • URKCHI•
1	 NArCcL (P) • t-g ACCFL(P) •VACCFLt?1
yl r̂ l.^► F 11 ^v1.VIM1^1 •A(Mq*M(il

^F'AI +14 4 +IM
X11 ► 1 4
S1 ► 'a x 1) rnO 1? ►=t "^'

I? St,IM=yi)M*A(J*I)OV(J)
1 411 (/) SCOlw

NF TI1IM
F 41)

..i

r
l

l

l

MV 050

M V 0070
MTV OORO
MTV00090
MTVOQ 00

144001H0
MTV00 30
MTV0040
MTV00 50
MTV 00 60
MjV00 70
M V00 40
MTV 00 90
MTV00200
MTV00O22H
MTVOQ,230
MTV002240

TMVOS160
MTV00270
MTV002RO
MTV00290
MTV003100

M3TV0020
MTV00330
MTV0040
MTV003SO

MTV00370
MTVOORO
MTV00 90
MTV00406
MTV00410
MTV00420

i'
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I

i

v TLF:	 MU( TI	 FI)WTHAN	 A

Y

cW91001IT I NF	 MI IL T I WV)
MUL00020r

r
R ► +wP0SF- -r. ALL. F)ATFTX * ALFREE • CLINIT•STATIS•Ct_DOMP

MUL00030 I
rOMMON /INFnkM/HEA0 42)• MAPTAPt	 nATAPF•	 SAVTAPt	 MAXFETtMUL00050

1	 PAOSTZ• rAPCMK•	 TRNS5 M•	 TITRgI1^M•
SPLMAX.MUL00070

MUL00060
ntsNSY#4	 HRSYM•	 MAX 	 MtIINV.

1	 SFRIALt TAPESV•	 FILESVt MUL00080
4	 MAXCLS• NOC S2•	 MAXFLO•	 NOF D2•	 NnFLD39MUL00090►,I (1TRF0	 NOF AT•	 NOFET?.	 NOF Tot	 VARSI79MUL00100

VARS7P ♦ VARSZt4t	 XSIT.	 ♦ 	 NOS EC•	 MOMIST•MU l. 00110mkool?0++	 Nn pp t DIV51	 9	 KEFPLV ♦ 	 P14TLEV•	 YSIZ	 t
XHCH	 ♦ XIOW	 •	 SPCNAStNOCLS39	 PC.TSZ 9MUL0011^	 I

<► T ►,1.0('K(iO)•ffTVFC(30)sFFTVC2(30)9 	 HISVEC(30).INVVR T(30)tHESTVC(3A)MUL0
011l50

r
MUL00160SYM(61)('0 v4M0fv/CL0STN/	 I AFGIN•TOTWRD•CLSNAM•TPT•NOFLD ♦

TOlp IX.
i

MUL001	 LNPAT• PRNT(4)	 t KLRC . PRTMF t PpOUT• }70
SCP A A) •F-I IFP I x ♦ RIIFTnT •N(±11FST) •NnUMP•LRUFn MUL 00..A0

I *	 ' • AXFF ♦ 	 Ao4F49	 t'+wDS ♦ 	 NwIURS•	 NPTSt	 LHUF ♦ 	 I019NOCYCL
MUL00190r

TNTE6FQ TOT,)I•f).SYM ♦ PRNT ♦ PRTMF. ♦ PRO11T•TOTPIX.SCRAMI9RUFPIX.HOFTOT MUL00210
1	 •r1 SNnM

MUL00230r
- ► IMF.NSTON	 I140FX(?7)tLS(LEIS(3fl)tLSUPER(2y )•inAnJ(?.A)•NSYMR(12)• MUL00240

1	 Prifm (?6)oPP TRCM(PS)•CIN(? 4 )•CTOT(23)•PPOP(?2)•SPFAC(21)9 MUL00250
? WnUJ( ?f))•w(19)•ONROF(IA) ♦ OW(17)	 VOLTN(16)•VOLRT(15)•DCON(14).

0(30& T( 1 ISS().PPASS(12)tPS^(11).00IN(10)ND(7) ♦3	 13)s ► 12♦ PC
MUL00260
MUL00270

4	 O oRInR(9)•0F ►F N(A) MUL00280
n T"FNSTUN	 V'FIN( 475; f rFN(9Q9) ♦ GRF..F(999) ♦ ALINK(1) MUL00290
FW4lIVALFNCF	 (LTNK(I). ALINK(1))•(LINK(31)•INnFX(2W, MUL00300
FUI11VA1 E.NrV	 (LY6oK(31) 9LSI 9S(30) )

MUL00320NFR(29))9	 (LTNK(31)•iAGJ(2A)).F0 1 ITVALENCE (L. INK (31)•LSU	 D
1	 (LINK(31) ♦ PLUM(?.6)) s 	 (l_INK(31) tPRIRCM(25) ).MUL00330

(1,1^► K (311.r'T^•I(24)) •	 (LINK(31)9CTOT(?3) ).	 (LTNK(31) ♦ PROP(22) ). MUL00340
a	 (i.1NK(;31)9S I= F'AC(?1))s	 (LINK(31)9WADJ(20))• 	 (LINK(31)	 W(19))• MUL00350
4	 (L.INK(al).0 P No (l'(l+I))s	 (LTNK(31)9OW(17)19	 (LINK(31).VbLIN( 161)• MUL00360
c	 (LTNK(31).V0LaT(15))s 	 (LINK(31)•0C0N(14))t 	 (LINK(31)9PQRAT(13))• MUL00370
F	 (i_1 1^Kf311. ► TSS(1?))•	 1LINK(31) ♦ PPASS(12)) ♦ 	 (LINK(31)•PST(11))• MOL003AO
7	 ( I irwr.(T1)s^rT ►l(10)1•	 (LINK(31)+PCOND(71).	 (LTNK (31)9VRIN(7))• MUL00390
^+	 (i I^^K(311s t^F N (7))•	 (LINK(11)90PHIOR(Q)1s	 (LTNK(31)9OnEN(8))• MUL00400
y	 (L INS (1)) .(;NFF( A)) MUL00410
r(.1`mON /CLOS/ 	 .lIJNK(1P)• NAHL oNTOP#NTHS7M9NWANToLINK(14000) MUL00420
► lI'"FN c,T()N	 AV A u (31)9Lk(3)•LV(3) MULD0430
F01 1 IVALF'4CF	 ( L q f l) •LVWIN) . (LR (2) tLKUPT) • MUL00440

1	 (i.+("I)•L('vn ►').(LV(1).LSUM),(1_V(?)•L.SKFw)•(LV(3)•LOSUM) MOL0049;0
r MUL00470f11MM( ► r1	 /Ml%r/	 Mr)• ►► M.l_P•LVsNlRt CLS•MXA p •WTTNIT,•KROOT•Ep S•DELT•

I	 AMUst)OCr)nl•xn	 OVFI. •X ONFLO• WA DJIN•ELTMTH.SFPTH.VFAC•AMM•S RLT N • MUL00480
T(vt)XVLsrl r'Or•rJ O TSO• p (WR ATH.SPMVTH.DWFAC.GRACTM.AMOFAC ♦ MUL00490

1	 AMf) ^IINsA^4C► MAK•AMORAT•VnLLIM ♦(iIAS•PJOTN•VRJOIN•WSIMtWD°EL.SM • MLIL00500
4	 HETTfk9M6r)F9C0r0LFN ♦ SPCOR

MULU0520
r

r(1t+Mnty /STfi Ai7/WAIT•CnNLVtSKHND•SKCHTrTRPN09TRCMI ♦ URKRN09URKCHI• MUL00530
1	 r3n^f El.. (^) .Me(rF.l l2) •VACf'FL 1?.) MUL00540

r MUL00550
nI %4VI0 r;I(1 f.)	 Pv(191) MUL00560

r "fUL00570
r r4LL	 r)ATFTX	 Tu	 INTTIALI7F	 VARIARLES MUL00580

CALL	 fIA TF T x MUL00590
" tJ=wl ► F cAT MIJL00600
MM= (M(a+► fr+ra• 1) 1 /7, MOL00610

r MUL00620
r fill	 ALF ►rFI• 	TO FNFF STPING STANTFn HY KL Q C MLIL00630

rAU	 AI.F+rFF'(KL_HC•MT ►+ICt.S)
4r MIJL0060

r CALL	 CLI A, TT	 T)	 1 ►jITlel-T?F.	 THE	 CLuSTFUNG ALGORITHM MOL00660
rill,,;,,	 CI..114.Tr(KLAC) MUL00670
otwl( T= KLH(,.

M	 0UL0069r
r r;rl.l.	 STATTS Vi CLASSIFY FACH POINT	 AND O r f)ATE STATISTICS MUL00700

CALL	 S TAT IS(KLRC 9 PV9GFN(L.S1.01) pGF..N(LSKFW) •GEN(LKUKT) ♦ GFN(LUSUM) 0 MI)L00710
#	 rl-N(L.OV A Q)) MUL00720

r K:	 N1a1 ► iT	 00T	 ALL	 CLASSFS. MUL00730
P^' ► t1T= MUL00740

MUL007F0C rA( L.	 rL!)O mP	Tai No-TNT	 uLL	 CLASSES FOR F.NTTRC	 TRFF UNr)FR KL.HC
CALL	 C1.00Nl I;'(KI."+C) MUL00770
P .^011T=1 MUL00790
^F TUFF MUL00790
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MVE00010
MV 00020

ii	 MVI00030
TM•	 MV 00040

MVE00050
4M•	

MVE00070
MVF00080
MVEOOOQO
MVEOOIOO
MVE00110
MVE001?O
MVE00130
MVF0014n
MVFOOISO
MVE00160
MYE00170

NIT KRAOT•EPS•OEhT
S5FPTH•VFACc AMM•S L
GRACTM AMO^AC•
N•VRJO^WsW'51M•WDEL

.

^kf

d 

i

F It t : O "VF..0	 oQT'jAN	 A

I	 SUi'lHO ) TM, MVtC 4l•A9V)
G	 ^

COMMON /MIt C/ M09MM•LF1•LV•NINCLS•MXAR•WTI

	

1	 AMw•UUCUN• XOVFLO•X(1NFLO•WAQJtN•E^IMTH•
INOXVL .WFAG.NNTSO• p01^ATN•SPMVTM• WFAC

	

14 	 AMOMIN*AMOMAX•AMORAT•VOLLIM•HIAS•PJO^

	

v	 HETTFP * mA1)F.f ukLEN•SPCOR
r

WFO%L*H 0(MQ)•V(MO)9A(M09MA)
W F AL MW Slim

flo 11 t =1 •'^')
suM=^n.
nt) 1' 2 ,. 1 x 1 •^stir)
SU;A=SUM•A(I•J)OV(J)

17 1)(T) ZYP4
F4 T11WN
F Ain

i



i

cILF: nlwANO	 FORTRAN	 Ai
FONCTYM4 NLOAMI;(NK)
nATA M A I)U•MI)L T • INC/21474H36997313A1067o 1?346i67H1/
NX=Moil (NK+► MI IL T • I Nf 9moD ) )
NI;ANnst eRS (^IK )
►)F TURN,
FW)

r	
l

s

t

1

(

l

NRb00010
NRA00020

NRA00040
NRA00050
NRA00060

B-61



FYI. F own 	 FUNTRAN A

SUAROUTINF OPnl(A1119121N)
n1 MF.NSYnN AM
IXc^TnP=t2-1
IF (MiT1 ►P-I)) .LT * I) GO TO 210
n,) P00 J s l l • I XSTOP
JtoIzJ+1
IF (A0S(A(J)).LF.ARS(A(JP1))) GO TO 200
CORY=AIJ)
A(.1)=A(JP1)
A (JP 1 ) =C( ► PY
+t_!iIcn K _K, - 1
IF (K lT.il) cn 10 200
KV 1=K+1
TF (AHS(A(M.)).l.F:.ANS(A(KP1))) cn TO 200
COPY= A(K)
A(K)=A(KVI)
A (K o l) =C(.► PY
r.A 1n 15U

Po n 	 f{ ►MTINt1^
7^1 n CUNT Iw w

NF,TUNN!
F Nn

D00010
D00020
D00030
D00040
D000 9 :)
D000,,+
D000%
DOOONO
D00040
D00 10 0
D00110
D00120
D00130
pp00140
000150
000160

^UOIAO
D001Q0
D00200
D00210
D002?0
D00230

1
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FII.F: PArLMP	 F6QTQAN A

11 103 ROUT 1 Nt	 CLUSMO PA`0̀ 000 J0
PA0000'30(	 r* THE	 PLIPPOsE OF CLIIS MP IS TO PRINT THE CLUSTFR MAP S	 THE CLUSTF..R

C, MAP HA q F,ACH PIYEL NEPRESFNTFD BY A SYMBOL.	 F_ACM SYMBOL PA000040
C,* Nr P K !" - F,uTS A CLUSTER TYPE

PACOOOSO
l IMPLICIT	 INTF(WIN 	(A-Z)

PA000070
COMWION /AN W AY /T0N9 	 ANRAY(18000)

PA000000
t ` nTMF'NSIOr' 	 TPFFAT (?)

PACQO ^O
C

I)IMFNSION	 NUFE.N(ll•	 C0L(39''i10)9	 OUT(110)9	 FL(A).	 FLWNF (6)9 PA000130

`
1	 CL.USTN111 01 .	 NIHLK 161).	 NALKT(61) PA000140

r PA000160
rOMMON /6L0RAL/HFAn(63)9 MAPTAP 	 nATAPF.	 SAVTAP.	 PMFTLE9PA000170

1	 RMK C Y. HISFIL.HISKEY•TWFORM*ENIPTP•FRPKFY.MAPUNT.NJFILE.DRUMAD. PACOOIHO
P	 A 4%AVF1.•NHSt1N.NH,TFI	 •	 0UPSYM9	 TfiRSYM•	 MAXDIV.	 MIN PA000190

C
PA000210CnMMON/CLLISTN/	 1HFrp lN .TUTWRp •CLSNAM•TPTrNOFLl1. SYM(61)	 .

1LNCAT.	 OWNT(4)	 .	 KLHC	 -p PRTME. PNOUT.	 TOTPIX. PA000220
1 r	 ^CNA, o l•HUFFIY.HUF TOT 9Nti11FST vNOUMP.I.RUFn PA000230

1.	 'A AXNF.	 4PFA•	 aoin5.	 MWORS.	 NPTS.	 U4017 9 	I()1•N0CYCL PA000240
PA000250

TN1TE6ER TO1%,W).SYM•PRNT•PRTMF• PROUT•TOTPTX.SCRAMI9RUFPI X . Riff TOT PA000260
( 1	 •rt_SN^AH PAC002R0

r
r.l %4NSTON	 NIT!.(1?) PA000290

(
nIMFNSION	 1 N1Ut.$(;j7)•LSI) ►iS(30).LSUPFR(29)	 InAnJ(?_N).NSYMR(1?).
PrUM(ah)• ►-klPrM(^S).rIN(24)l	 .CTOT(P3).PRC^Pl22.1•SPfACl211.

PA000J00
PACOO 10

wnl)J(? n)• w(l y )• I)NRn ►i (1R).OW(17)•VOLTN(16).VOLPT (15).DCnNl141• PAC00320
1	 N064AT(13),Il TS5t1P).F'PASS(12) * PST(11)•nCIN(90)•PCOND(7). PA000330
4	 UPPY00(4) 9 0rFN(h) PA000340

l I)V-WNSTON VPTN(475)•t,FN(999).6PFF(494)•AL INK (1) PA000350
F01 1 TVALF N'CF	 (L TNk( l). ALINK 0)19(LINK(3119I NIfIf,X(P7)) PA000360
Fol+ 	 IVALFovCf	 (LTNIK(31)9LSURS( 30)) PA000370
F 0f I.IVALFN CF.(1. TN1c (3l)9LSUFFR(?9)).	 (LTNK (31') .TDAI')J(?w)19 PA000390

( 1	 (I.Itinl'll). !vSY M ('ll?)1•	 (LINK(31)	 PCUM(?6)).	 (LINK(31)•PRIkCM(2S11:FAC00390
(LINK (31)	 (22)1.	 PA000 4 00e-11	 irK(;;i).{T NI ( ?411• 	 (LINK(31)•C	 OT(23)1.	 * PROP

7	 0,lNKC3l)s c PFAC(21))• (L!NK(31).WAnJ(20))9	 (LINK(31).01(19)). PA000410

4 (LI NK ( 31)•(1W(17 ))9 	 ( LINK (31) 9 VOLIN(lb))• PAC(10420
i S	 (I.TN,K(3l)9VoLRT(15)1.	 (LINK(31).nCON(14)).	 (LTNKl3119PQRAT(l3))9 PA000430

<•	 (I.INh.(11).fa15511?1)+ (LINK (31).NPASS(1?)).	 (LINK(3l).PST(11)1• PA000440
IL T.n^K(;^1).Or1J(1011•	 (LINK(31). ►+ COND(7))•	 (LINK{31)+VRIN(7))• PA000450

k	 (I.Ii`Kl^l),I? FNr(7)1.	 (t_INK(31).OPk10R(4))9	 (LTNK(31)9onFN(4))• PAC00460
l ll_T ►`K(il)•^+NF'FIn)1.	 (LTNK(31)•NT9(31)) PAC00470

ro rAm u 1v /CLUS/	 J(INK O?) .NARI_•NTOP.NTRSZM.NWANT.LTNK ( 14000) PA000480
nI M FNST();v	 W1 X% k(31)•LR(3)9LV(3) PA000490
F()I 1 TVAl_FNCF	 (L. P O)•LV 0 I14)9(1R(2).LKU N T). PA000500

1	 (1,4(i) • LII Vdw)•( LV(1).LSIINi1•(LV(2).LSKF.W),ILV(3).LOSUMI PA000510
r PA0005PO

('0 1 1	 ON	 /M15r/	 m(,,pi4m.I.. k• LV•NINCLS•MXAk•WTINTT g KROOT•EP59UELT9 PA000530
1	 AMI)+i)ur.liN.r()VFL09X()NFLO.wAnJIN.ELiMTH•SEP1'H.VFAC.AMM,SFiLTH. PAC00540
l	 TNII)YVI * WFAC. NO T'%0 9POBATH .SFMVTH tOWFAC . GWACTM.AMOFAC. PAC005r10
i	 Ae-1( IPIIti• n1`+OMAX•AMONAT•VOtLIM. FIIAS.P•1OIN.VRJOIN•WSIM•WOELSM• PA000560
4	 NFTTF.:1t•MnnF:•000LFN.SPCoP PA000570

r PA0005H0
ro ,011w / STNA t.A /`vbIT+CONLV• SKH N1 09 5KCHT.T R RN)D•T QCHI.UR KH N09UNK C H I. PA000590

I	 NACCFt. (!) . M G-f,CF.L (2) .VArCFL (2) PA000600
r PAC00610

t.nrlt;:A ► .	 tvF TrI PAC006?0
PF AL	 H I IFF W PAC00630

r PA000640
F01ITVAI_FNC-	 (C17I.(1.1). ARRAY (20011) PA0006rO
fuUIVAI to4CE	 (01IT ( I)	 •ARRAY (?400)) PA000660
Ft,1; T ^1AI F.^` 1 CF	 (CLUSTN ( 1 ) . AF:RAY (2510) 1 PA000070
9'0111 VALWK(,F	 (NIHLK ( 1 ) . ARRAY (2620) ) PA0006PO
F0111V11FMCr	 ( P-44 1-1cT(11•A11RAY(?730)1 PAC001590
F 4411 VAL. h MrF 	 l HUFF:N ( 1) . ARRAY (3001 )) PA0007n0
F011TVA1 F ;\ICl	 (FI OINF (1) rL1NSla) 	 . (FLDTNF (4) •SA M STR ) • PAE00710

I	 (FL0lNF(l)9LINFNn)	 ,(FL.DINF(5)•SAMENn)• PA 00720
(FIOIN/F(3)9LINTNC) 	 9(FLDTNF(6)•SAMINC) FA000730

r+^ F IFLO	 T V40t h-iATTON STORED AS FOLLUwS PA000740
ra PAC00750
C # 6WPAY (1)	 =F 1 14 47	 F IFI D NAMF FOR	 THIS CLASS PA000760
ro (;))	 =N10.	 OF	 VFWTICFS FOR THIS FIFLO	 (NV) PA000770
(;++ (3)-( i+ 10 117)	 = ACTUAL	 VERTEX NOMHUPS PA000780
r* =10TAL PIXELS FOR THIS FIELn PA000790

B-63



r

I

FTLFi PArLMP	 FORTRAN A

(4•NVMP)-(10•NV«2)	 • FLDINF,BLOCK FOR THIS FIELD
PA000800

TC*
DATA BLANK/ I 	 I/

PAC008j0
r

PA000850r INITIALIZE 0*00•
PA000870c ••	 INITIALIZE;^OUTPOT FILE 	 ••

TPIINIT	 =	 16 PA000890
TNCHAN z 1 PACOO890
IPFFAT(1)	 a	 1 PA000900
1NFQMT s 1" PA000910
TNSAMP r (SAME'ND-SAMSTRI/SAMINC • 1 PA000920
Fa1nTAP s u

FAC00940
lj'rAT =A PA000950
TPT=1 PA000960

MAXPOP s Al PA000970
no 2r+	 T=19MAXPOP PA000980

?S	 +al_KT (T 1 :I1 PA000940

C CALL M AX I M1 )M HIIFFFN SIZF. THAT IS AN EVEN NUMBER OF PIXELS
PACO10 ?0

%IAyP11F 1 s (TiP -3000 ) /MQ w MQ
PAC01030r•
PAC0 1060

r +raM+► M+► +► rN• PAC01070
114) 600	 IFl n=1 .NOFLn PAC01090r

r WNITF HFA01P16 FOR NEW FT``E PACO	 00
PAC01110rAu.,	 WTH^0	 (T OCHAN•1PFkAT.IPSAMN+IPFRMT+IPl1NTT1
PAC01130C XT N 4 = SFG %iEra TS ALREADY PROCFSSFO

l(T OA=H PAC01140
C, NFIN = F ALSk	 IF ONLY I PAGE NEFnEn PAC011So

F.FTN=.FALSE. PACO11b0
r ', I%# = NO OF	 VERTICFS FOR THIS FIFLD PAC01170

^IV=Ak,NAY (INT+) PACO 1 l RO
r

1
ToTSAM = TOTAL c	 XFLS FnR THIS FIELD PAC01190

TI)TSAM=AR R AY ( TNT • ?+NV » 2) PAC01 200
r PACO121n
C, M0 11F DATA IIEF IMYNG L7NF:5 AND SAMPLES PAC012?0

00	 `40	 1=1 9 41 PAC01230
FLnT^ IF •(I) =APPAY ( IP1'•P + I ++vv• ?) PAC01240

An r( 6mN	 t ( ►t
PACO12SOr

C wL,ANK	 01ITN11T	 HIJFFFN PAC01270
DO	 40	 .=1.110 PAC0129 0

4n nUT(I)=HLAN K FAC01290

P'1AC01310t TF^ n C01INT OF POINTS 	 JN CLUSTER
nn 45	 T=1•^° i XP nP PAC01320

4 6^	 iNk1,K (t 1 =n
PAC011330r^

t7 rNFCK	 IF 4L1	 OF CtUSTFw MAP CAN FITACROSS ONF PAGE--ONLY 110 PACO 350
ru SYf4AO(_S AWF' PRTNTfn ACRnSS THE PAGE FOR FVFPY LINE.	 THE PROGRAM PAC01360

!+'ILL NNIN1	 THE	 FNTIRF CL I ISTFP MAP	 IN lin SYMAnL SfGMFNTS
PAC01370r,*

r PACn13g0
r cFT STAkTT ,4(7 4I)1)WFC S ANO ENDING AnnKFSS FAR LINE PAC01400

S TrL,M=S MSTP PACS1410
F I^CLM=SG MF Nn PAC01420

r rR F O P MO ►NF' TH6fl	 110 SEGMFNTS SPECIFTEO AND RFSFT MAXIMUM IF NFCESSRYPAC01440

r^
NVI N =	 FAI. SE-	 IF'	 1	 LTF , F	 7PI)F•	 IF	 2 OR MORE	 LINFS

PAC01450
5n	 IF(((F hjCLm- S Am';TN )/SAMINC +I-XTPA).LF.	 110)	 GO T o 	 60 PACD1470

fh + r.l_ M =	 (1 (I,++)fTRA) •SAMINC • SAMSTR PAC014SO
+ F' iN=. TkUt . PAC01490

r PAC01500
r a	 kF. A! ► 	 1	 HIIFFF' N	 OF	 nATA	 • PAC01510
r PAC015PO

TW-40 = TOTAL Wnkr)S LFFT TO HE READ PAC01530
0^(I TdQ(l	 =	 TOTwRL) PAC01540
r Q F.'An FULL	 -4UF*FFk OF nATA UNLESS ONLY PARTIAL BUFFER OF DATA LEFT PACO15S0

r.J(161 -I1	 =	 W AX R I)F PAC01560
IF	 (T *^, 1 l	 * LT *	 mOwfm)	 NOWRD = TWRD PAC01570

r I :I Fr,T n +	 IS	 ►,F(,ImNTNIA	 OF 'SCRAMHLfn DATA PAC015AO

' 	.'r' te n,	 (.^'^t ^^!' ;la^
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l

f

1

l

1

t

(

FILE : PAf LMP	 FORTWAN A

PALL NQEAD	 ( 14EGIN • 811FER9 NOMROr DUMMY) PAC01590
SORF.SS = I9FGIN + NOWRD PA 0 6010
TMQ(1 s T WRf) - NOWPn PA 0

101630
b?0Nt ►FAn :	 1

PA 630
r •^• SFT COLOMN HEADINGS •M• PA 8 0An CONTINUE P

DO	 Iz AMSTW•SAMENII•SAMINC PAC01670F100(	 STCLM)Gn TO 100
IF(	 I	 t^',	 FNCLM160 TO	 110. PACO

PACO
690
700J=. ► +1

('01.(1•,1)21/100 PACO 710
C(Il (t•.))Zm00(I.)r1O)/)n PACO 720
rol	 t 7•,1) =M(10t 1.121 PAC01730

1 ' in rONITIvuF PAC01740
r PAC01750
C *Mp wwITE HFAnINGS *01 PAC01760

11 ^ ► t PTS=.) PACO1770
NACO178)WRTTF (6. 13()0)

4' R TTF.` (ti•NF.AP) PAC017QO
wv I TF: ( 6o'; I O) AWPAY ( IPT) • TOTSAM PACO I SOO

rA PRINT C l ►LOMN NUMHFRS FOR CLUSTER MAP PAC01810
r^u	 ? q 	1=1•^
^^ ► T	 F16.520)tCOL(I•J)•J=1•LPTS)

PAC018 20
120 ►

WPTTF (6.500) PAC01830
x+10 FUGMAT(/) PAC01850
SIA F044M AT( //Pr• o 6+911 9 	 TOTAL	 NItMgFP OF POINTS	 IN THIS FIELD 1 9I7) PAC01860
5711 FOPMAT (4 ►( • 1 1()1 1) PACOI870

PACO19AO
r PACOISQO
r e► t► +► w+► a	 PROCESS ONF' LINE	 OF DATA PAC0190A

?0r ► u	 300	 LIf,+=LI^ISTk•LINEND•I_ININC PAC0119

PAC 01940r* (All F()LI I •jT	 TO ORTAIN FIELD	 INTERSECTIONS FOP THIS LINT:
CALL	 F ►'1..1o ,,T(ANQ AY ( I p T+2)•NV • FL•LINEvSA MPS • N I) PAC019SO

C PAC01970
07 aaa+► a	 PROCESS EACH INTFRCFPT a+^••a PAC01970

(10	 ?O()	 C=) 901 .7 PAC01990
N0F'X=(j PAC01990

PACO?OOO
r* SAVF THE WF	 INNING ANO ENO NUM4FR5 OF THIS INTFRCFPT FOR ARPAY OOTPACO2010
ro WHICH	 IS	 PRT' ITFI) PACO2020

1F-	 =(Ft.(I)-SAM S T l4)/SA M INC 	+ l PACO2010
IF	 =(FL(I+1)-SAMSTQ)/SAMINC+l PACO?O40
IF(MQn(5A ?-lSTk•SAMINC)	 .NE.	 MOD(FL(I)•SA M INC))IH	 =lH	 +1 PACOP050
T NIp T^= (IE:° 1+'+ 1) # N Cd PACO?060
T F( T a	 .6T.	 If	 )TNPTS=O PACn207O
TF(1N	 .CST.	 TF	 )	 r;n	 TO	 140 PACO2060

PACO2090
^+ rHFCk.	 TF	 THTF N rF'NTS	 APE WYTHIN PNTNTOIIT LIMITS PALO?_100

► F (f L ( T)	 .(,T.	 FNCL}'4)	 (70	 TO	 140 PACO2110
IF (Ft (1+1)	 .LT.	 STCL.M)	 ► •O	 TO	 140 FP'ACO2120

r,
r.0	 To 	 I",0 PACO2140

(++ THrSF. C6 ,0 0S ANF USfD To 	 SFT OP THE 00TPUT FOH FLANK LINES OP PLANKPACO ?150
r+► SF'ArFS	 Cia	 A P FAS (IIITSInF,	 OF PP INT	 LIMITS PACO2160

14n roNITI^ ► Ilr
IF	 (I+1	 .NF.	 'M	 WPITF	 (h•l41)

PACO2170
PACO21AO

141 F110-411T	 (Ili PACO2190
PACO2200

r
GO	 To 	 140

PACO2210
r PACO2220

n
re►

r ONT 1 (0 It
PFSnvr`	 tit s I Ir.1N,r, AND FND NOMRERS FOR	 ARRAY OUT	 IF	 INTFRCEPT(S)

PACO2230
PACO2240

C ++ F'XrFfFPS	 P-I IJ T	 LIMIT PACO22SO
1F (FI. (T)	 .()F .	 STCLMI	 GO	 TO	 152 PACO2260

PACO2270T ► (^=I ► '
T ► % = (4TrL-H — Gu M ST k ) /SAM INC* 1 PACOR280
1f(M(^r ► (;A-ASTk.SA.MINC)	 .NE * 	M0O(STCLM,SAMINC))TN=IH+1 PACO2290

r* cTrwF	 flumi4 F' U OF EXTRA POINTS THAT APF	 IN INTERCF. F'T BUT ARE
PACO ?_300
PACO2310

r+► 71)TSIF.F	 T H F. wt4YNT LIMITS ON LEFT SIDE PACO2320
N 0Fx=( T ls-)ri g )) * r,'Q PACO2330

PACO2340r4l'F 40=40F AF)+s,0F X
TAPTS = TN TI. - NOFX PACO23SO

1132 IF(FL.(T+l)	 .i,T.	 FNCLM)IE=(FNCLM- SA MSTR)/SAMI NC + 1 PACO2360
r+ PACO2370
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F TI-F: P ACLMP	 F( ► PTWAN	 A
t

C• SET PRINT LIMITS IN THE 1-110 LIMITS WHFN THE NUMBERS WOULD EXCEEDPACO2380
r* )) 1A ON ANOT44 PASS THROUGH THE DATA PA 0 390

PALO 400l IA* N-%TRA
IN F-XTRA
IMA	 OT	 IF) (iO TO 140

PACO 410

NSFTSOE-14*1
PACO 4 0
PACO 24 0

( NPNTS:NSF..TSMMtJr
PACO

rONTINi ► F
PACO460

ra 15c►
rMPAC0 480( CHFCK	 IF 14FFnF. n DATA IN THIS INTENCEPT IS IN TWO HUFFF PS

r» PACO2490
IF	 (ROFAU + NNNTS	 I.E.. 	 NOWPO)	 GO TO 1`4

CPACCO2SOO

(

r as	 COMPLETE LINT IS NOT IN AUFFFO •• PACO2530
r PACO2540
r	 I ANY OF L.IPP`	 IN CURRE NT HOFFER? PACOS550

t 0IFF - HOF An - I+!urRO -	 1 PACO 560
!F	 IPOFAII	 ,I E, NnwRl7)	 60 TO	 157

PACO2570
r	 NONF OF C04PPNT LINE IS IN HOFFER* SET NFW HUFFFR POINTER TO PACO2590

( C	 SKIP OVF^t FxTkiNF0105 POINTS PACO2600
ADNESS = AI ► kFSS	 + OIFF PACO2610
Twan = TwNU - nIFF PACO2620
ROFAn =	 1 PAC07630

( +O TO 1 65
r PACO2650
r	 Sr1MF OF CLJRkENT AlIFFFW IS NEFDFn• MOVE; 	 IT TO BEGINNING OF BUFFF R PACO2660
I F,7 KOIINT = NOW Pr) - MOVAD +	 1 PACO2670

( nU	 104 11 	I	 =	 1.KOUN7 PACO2680
NUFFk ( T)	 a P tJFF W (R0F A0) PACO2690

)h0 PUFAI! = HUFAn +	 1
027710PA	

(( 4 F SF_ T r^liFFk	 ApkF S TO F NO OF 00) DATA PAC 02720
Q IIFAo	 =	 KOLOI T	 +	 l PACO2730

(7 PACO2740
r	 NFAn OA74 , INTO	 PAMINCFN OF RllFFFR PACO2750

( 14c^ NOWP O = MAAROF - Qr ► F 40 +	 1 PACO2760
1h	 (Twlol)	 .LT.	 t l 000l))	 NOWRn	 =	 TWRO PACO2770
IF	 (1,104141)	 ,LF,	 0)	 GO	 T4	 16A PACO2780
rA1.L	 kPFA0(A0RFS 0 •F4UVFR(HIIFAn) of NOWPn+STAT) PACO2790

t A016,55 = A0 W F SS + NOWRO PACO2800
TM, o ► 1	 =	 fikPn - mouPn PACO2810

1<ct o1 ► FAI,^	 =	 1 PACO282O
( ra CAI J_ CLt1ST	 Tn (PH rAIN THE CLOSTFN SUBSC R IPT SO TTHATT THE CLUSTFQ

THE
PACO2840
PACO2850ra #CL5Y ►-1HOLS CAN PF COMNUTFn FOR ESET OF Fl 	 WITHIN

ra STAKT(STCLMI	 AND FND(F_NC.LM) PACO2860
On r.ONjT iH OF PACO?870
oao;c! F00MAr	 ( 9 1 1-.IF.CLUSTN	 1-10 6 .2I6 9/9 10I7) PACO2880

CALL CL UST	 (HUFFN(PUFAD) r NSETS• CLOSTNe KL8C9 AEN(LV'M)) PACO2890
r wP I 1 E L 1 wF. nF DATA ON NE W FILE	 •• PACO2900
r	 PFsF7 FND OF FILF; INDirATON IF LAST RECORD PA 02910

PAC 02920IF	 (I T^1F	 . t; T.	 (LINFNO	 LININC))	 ENDTAP	 =	 1
PACO2930I F	 (XTRa	 .t il.	 0)	 rALL	 MIF?TLN	 (CLUSTN.FNDTAN)
PACO2940

1'-n11 PACO2960ra
ra 5Tn4' SY M ^+01,5 FnN OUTPUT PACO2970

nU	 173 K=IN.TF PACO2980
L=i+1 PACO2990
r ► I I'^=CL I )ST^+(1	 1 PACO3 00

C SF'T SY M *iUL--THF' +UHSCkINT FOR SYM IS RESET TO 1 THROUGH MAXPOP PACO3010
wTFMF = NSYHH( NUM ) PACO30?0

I=^^nf1 (ntSYN,h (NI1 ► +) -1 •^+A)IPI)F'1 +1 PACO3030
IF	 (	 J	 .LF.	 0	 !	 J = 47 rACO3040
I. ► W r4T= M Ax6 (I_rvCAT.J) PACO3050
n s )T!1' ) =SY M, (,J) PACO3060

r'a CAVk TNF (,PIJMRFP OF PIXELS ASSIGNED TO THIS CLUSTER PACO3070
171 ^' 4LK (,1) =N-LK (.,l) +1 PACO309n

r aia	 Pp Tiq	 LINE OF OUTPUT ANTI RLANK 8UFFF. P •*• PACO3090
WkITF	 (69?7 c+)	 LINT•	 (OUT(K)•K=IvLPTS) PACO3100

IF	 (LI N ► F	 .LF.	 4)	 wkITE	 ( 399275) 	LINE•	 (OOT(K ) 9K=IvLPTS) PACO3110
1 tto?kAT	 (?+t. T5. ?X,110AI) PACO3120

Q?7S
FOOMAT	 (?X915.?X950A1./99X.S0A1)

PpCO3140
nn 7N0 K =1.110 PACO3150

a gl) nUT 0O = HLANK PACO3160
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PACO3170
PACO3180

PACO3200
PACO3210
PACOJ220
PACO 230
PACO3240
PACO32SO
PACOJ260
PACO270
PACO3280
PACO3290
PACO3300
PACO3310
PACO3320
PACO3330
PACO3340
PACO33SO
PACO3360
PACO3370
PACO33HO
PACO3390
PACO3400
PACO3410
PACO34?0
PACO3430
PACO3440
PACO3450
PACO3460
PACO3470
PACO34SO
PACO3490
PACO3506
PACO3510
PACO3S?;)
PACO3510
PAC01540
PACO3590
PACO3560
P4CO3570
PACO3580
F'ACO3590
PACO36n0
PACO3610
PACO36?0
PACO3630
P ACO364 0
PACO3650
PACO3660
PA 03670
PA 03690
PACO3600

PACO3710
PACO37PO
PACO3730
PACO3740
PACO3750
PACO3760
PACO3770
PACO378o
PACO3790
PACn3A00

^	 4

V TI.F S PACLMP	 FORTPAN A

r

r
nn	 PUFAI? s HUFAO • TNPTS

X80 ctivTlwufr
gin(► Cu^, t 1^1(^f

r	 •• ENO OF GENFRATION OF LINES FOA 1 PAGE ••

r CHF CK FOR A00 T T I ONAL PAGFS
41  TFGNOT, NFIN)PO TO 400
r ^4111TIPLE PA(itS• WF.SET HOUNOARIES

MTRA s ( FNCLM-SAMSTN )/SAMINC • 1
STrLM:F'NCI. M• 1
FNrLM=SAMENII
NFTN=.FALSF,

r
r r-O Tu NwOCE Sti ADO I T I ONAL PAGES

I;n TO on
r

4n0 r11NT I NO
r
C	 FNO OF CLUSTEk MAP' ••
r
r	 •M Pk1NT COUNTS M•
r

1)0 46K [= l oto,A X POP
4^5 NJ-iLKT(T)=MHLhT( I)•NRLK(I)r
&, 7 A F0QmAT(//Pxs l lJ0INTS PFR GLUSTF_k IN THIS FIFLD#/3X9lCLUSTER••

++ SX•9cYMH0L#sgN*fPOINTSf/)
r

LNrAT=w00(LNCAT-1,MAXPOP)*1
r
r

nO Shn "(=1.1 -,, AT
^Qn ^^NTTf•(^^.SQ ►)IT.S 'TM(I)•MHLK(1)
c,on FO4MAT(s$*l?.1nX.Al.7X9T5)r
h00 r0kiTIN11F

r
WkTTE('^•/^' ► 1L^IGAT'

7!,n F IsP MAT (//$ T( I TAL NOMF3Fk OF CLU+ STFW I; =903)r
TuTPTS- TUT wur ► /%qo

r
^4kTTF(697h101 TOTPTS

7 ,sn F0 Qm AT(/ l TOTAI, NOMRF_k OF POTNTS a t•Tli)
r

,0 rTF (o^977o)
r 77n FOPMAT (// 9 r1.ilSTF p 	SYM40L	 POINTS IN CLUSTERI )

00 776 ,.,-i.I harAT
77'; ,oi *+TTF (At?i-i)),)*SYM(J).niHLKT(J)
7An FoQWAT(/•X.Io)9WX9A191+1x917)

r
RF T1lkk
C^arn

r*
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PCM00010
P MOSg020
P "0004101
P M00050
PCM00060
PCM00070
PC400080
P M00090
PCM00160
PCM00 0
PCM00110
PCM00 30
P M0A140

PCMOO1 60
PCM00170
PCM001A0
PCMOO190
PCM00200
PCM00210
PCM00 0

PCM00240
PCM00250
PCM00 6 0
PCM00 70
PCMOOPA0
PCM00i^f90
PCM00300
PCM00310
PCM00320
PCM00330
PCM00340
PCM00350
PCM00360
PCM 00370
P M00390
PCM00340
PCM00400
PCM00410
PCM00420
PCM00430
PCM00440
PCM00450
PCM00460
PCP00470
PCM00490
PCM004QO
PCM00500
PCM00510
PCM00520
PCM00530
PCM00540
PCM00550
PCM00S60
PCM00570
PCM005A0
PCMOO590
PCM00600
PCM00610
PCM006?0
PCM00630
P M00640
PCM006SO
PCM00660
PCM00670
PCM00690
PCMn0690
PCM00700
PCM0P710
PCM:► 0720
PCM00730
PCM00740
PCM00750
PCM00760
PCM00770
PCM00780
PCM00790

6

1 FILF S DCMMAT	 FOOTRAN	 A

n1 MENSTON AW(4*4) ♦ C(4)9R44)9U(4)9V(4)
4FNSTUN J4A(4)9T11019A(4.4)

l n M !':NSIUN W(4 94)
Ns4
NMsN-1
TNsI
n(1	 1994 KK=1 .44
JM(KK):KK

1409 CnNTINIJF
(10	 3	 1=1 .4

l 00 4 '181 94

TF	 ( 1 •F1,I.J)	 w i 1 •.1) s.ti
4 CONT tNIIF'
'1 CONT1Nl)F

M,p TTE	 ( 1~•7777)
7777 FORMAT (// ?X. 1 STAkT	 INPUT	 1

^^FAIl(1 K •777'1)	 T(I)
1 777y FOOMAT(F1n.f+)

'g4tTF(6	 797)	 T(1)
771JT

nt4MAT(i/?
	 *9Ts•.F)11.6)

t no ?n	 Js	 *I
KK:KK•1
A(TrJ)=T(KK)

t p n? C(1NTIN1if
Pe 1 Co NT	 N11V

CALL MTMLSh(A."19AW9N.N)
nil	 12	 , 1 =1.N
AWIJ= AW (I *J)
U(T)= Wt19.Jl•AWTJ
V(I)=AWTJu•2

1( lSlli► SUlfOJONON)C(A)
P (J)=SI 1PS1 jm (V.N.t'4)
C )NTTHIF
00	 14	 J =1914

14 CONT INUF
5 CuNTINUF

aVI IM=SIlNSU+^ f 11 • ^^ • N )
( C M A IN LOOP

(,0N 11 NI IF
,'.fwTTF.(A94?)

t a? FIIRWAT(//?x. # AFTEN 36 CONTINUE*	 W COLUMNWISFI)
11 0 	 In	 K=191
CALL	 0TNUF.X(N9JM9K9N)
TS=J"( K 1
IF	 (P(15). L s- .0 * 0)	 SO	 TO	 60

3 4M1 N=W (IS)
T TF'- A T T VF	 SL ► N	 0.10P
no	 31	 Tr_=K. p.lpa

T31=11+1

1 1 ;T1=AW(I.1'6;) * AW(1.I8)	 r"
V(1)=W(I • IS)*AW (I.IH)

47 CUNTIN01'
WAA4 =SIJNSIJ4 f U•N.N)
W A W = S ( I P S i )	 (V•N•N)
0k'1 =WAAw-? . a C ( IS) *WAW

DVS=. p 1 a t.Ql^l^tIF1/R(IS)1-1.1
IF	 lnFl...LT.FVri)	 GO	 TO	 31
r,AMMA=C ( 1 S)
F N n =^+ 115 )
nU 33 J =1.Nn:

r FOPtl	 TTVwATT 0N MATNIX
C1"T 1=N l 15) • tr. (15) - c,A M MA 1 ww?cM ??,= ►^ t 1P) • (C (TP) -GA1^1»41 wM?
C+ 11 1 ?=WA 4W — ?. *GAMMA=WAW
FI^EN= n. S^► tSMll+5"22-StiF+T((SM11-SM^2)•MP+4.«SM1z^N211
X 1 =SM? ?-E T (Wff
X 	 ?
nE.l =51 ► N 1' (x l as?. X?+ ► +12
x 1=>< l / ► AFL
XP= x7 /nFL
IF	 tF Ir.Fw.LF.0.0)	 GO	 TU	 35
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M00800
N
 MOON 0
MOOR 0
000830
000040
M00Fl50
0011860
M00870
M008A0
MnoA90
M00901iU
M00910
0000971)
M00910
M00940
M009S0
Mnn96 0
M00970
0009 °e^
MOOV90
MOlnnO
M01010
001070
Mnln30
M01040
Mn10S0
M0 10 h n
M01070

P MnIO RO
P M011}QO
PCMoiIno
PcMOI 110
PCM01120
PCM01130
PCM01140
PCM011SO
PCMn1160
PCMO1117n
PCMoIIAO
PCM01Igo
I'CM01200
PCMn1210
PCM01270
PcMO1230
PCM0J240
PCM012.s0
PCM01260
PCM01270
PCMO12A0
PCMnl2.QO
PCM01300
PCMn1310
PCM013RO
PCM01310
PLM01340
PCM01350
PCMO 13Fn
PCM01370
PCM013AO
PCM0139n

F TI. A i PC MMAT	 FOO TRAN A

C

IF IF..IAF14•GT.NFI0*FRRCM) GO TO 35
110 34 TalrN
11(T)8(X1•Aw ( lrT5)•X2 •AM(191H) ) *IXlwk ( IrIS ) OX2,*W(ItIM))

34	 CONTINUE
O3ANMAsSIIPSIIM (ll•N•N)
P"O u F I (+F N

33	 COMTINul!
3c;	 F(M 1 NO IF

110 304 J Ia1•IIN

rTTK:w (I.TH)
III 1) a KI*W1t 44 + X2* I A
vlT)sXP*%ll S - XI:wMTTP
W11•TS)MI)II)
WIT. ptav(l)
AwTTSanw(I•TS)

A(T1=111
p
AWjt T*3+X2•AWIIR

►lli)aXP•AWITS—XI*AWlIP
AwfIr S)=II11)
Ilils^(CrlSlyl ► f!1
Vli)aWflrl^+) •V(T)30,	 CONT ii 14OF
WTF^ 116040) Tr^

40	 FUNMATf//7x•#Tc=r914)
wPTTF(Ih•4;)n) (W119 IS19I219N)
wRITF (16941) !H

4)	 F00MAT(//"l.X•'JPsrrj4)
W NTTF(lh•41. n ) (W(irIt41.1=1•N)

420 FQ4MAT(//•M(FI7•6))
C (TS) =SUP c.Wwi (U•NrN)
C ( 18) =SOPS(O"i l V 9N9N)
00 17 1=1•01
i)(T1=11► wli•TS1-C,11S1+► w1I•IS11^► w2
Vl 1)=lAw(JriHl—C1IF1)pW11rTH11N»7

37	 ri7NIINI)t--P ( TS) =S1 INSlIM(()• PI• %))
P ( IH) = SIIP'%UM(V•N•1V)
T  (Pt Ts) 91.F.n.III) G(1 TO h o

91	 CON TI p it IF
F M ►1 OF	 SI IH t. 0171P
IF W ( 151 .IT.WF*C (IS) **?) r O TO 30
TF (P A jN.(,T.4.n*14 (IS)) 630 TO 34
roll TO '4(1

fl,n	 r OMIT TNO10'
^IMfK)=.J1A(11,4
JM(IN) =J5
WNITF t I	 I lu 0 ) K.J'A(K) 91N9JM(TN)

1- ►4 c 11or4AI	 PX••h=r•T4 9 0 JM =x •149 1N- 914•rJM=r9141
0(75)=n.0
T N= 1N + I
IF l t A^.^^r .rvt W) TO 70
(+ ► ) TU 119

110	 r(INTTN11F
7 m	 rO NTlw0f.

4WITF(0-•711
71	 FOPMAT(//!X. rNFACHFn THE FNnr)

rN1)
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i
It FS	 pwnrFS	 POWTWAN	 A

r pitfl	 S	 L AkS	 01 A6 PR000010
r PR0000?Ol r•«••••A•••••ArAA•A«•«•A•••AAA••^«••••••••••••••••••••••••••••• •••••••••PRp00030
r Pk 00040
C
r

09)(ICFS	 DUMMY LOAD POINT FOR OV R AY MODULES PR000050
wwiTTFN A/S/7z 9r EaRLL 	 pp
QFVISFO	 ?RY	 BD1/?/73	 EARLRR PR0000

PR0000^
70
.1

r•««•A••«•AAAp•AAA«•AA•A•«••A••••••••••••••••••••••••••«•«••••••••••••PROA 01090

r 91JRROUT 1 wt NROCE S	 ( ARRA 7 • TOP) PR(0100110
rM•«••«•A•AA««««AAA«rpA«•MA••••«•«•M«•••••••••••••• «•A••••••••••1••••A•APR000 30

SoouT' ^M01r1ULF oj AS A TNt SP01NT A SWHIPCNAOVERLAYNC
E

IN1 Nf
PRQOOi6 00

rr
r

monu44FS t M Ai. THE APPAr A iiS USED TO FORF THE
SYSTEMS FkEF STOkh6F ABOVE BVERLAY MODUL ES•

PR000170
Pk0001AO

l r ISF,E SYSTFM MANUAL)
Pk000l'0O

/'p«A•pAA•A•«•^^r«AApM««««A11««AAApAA«A•A••••A••AAA•A«••«A•••^•••••A«IA «AAPROOU2IO

rl I)IMENSIoN	 A(140011) PR000230
RE TU4N PR000240
FNS PR000250

l

J
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v il- I ONU F	 FOPTNAN A

SUPROUTINE NRTPEF(TOPNOO) PRT00010
IMPLICIT	 INTF0FW	 ( 4-7) PRT000?0

C THE P110 OSE OF THIS SURPOUTINIS TO PRINT A NODE_ TREE
S01•

PRT00030
PRT00040nIMENSTON INVEX(?71•LSU8S(LSUPER(29) ♦ IDAOJ(2'N)•NSYMR(12)•

1	 PCI,IM(26) • PWTRCi-• ;.?SI ♦ CIN(24) •CTOT(	 3) •PPOP(22) • SPFAC ( 2	 ) •
2 W4DJ(?n) ♦ W(	 9)OOPROP(18)90W(17)	 VOLINI116) ♦ VOLRT( 5)•O^ON(14) ♦

PRTA0050
PR 00060

3 PORAT(13) ♦ OISS(1?)•PPASS(12)•PS^(11) ♦ OCIN(10)• PC^NO(71• Pk 00070
4 OPKI()R(9)•nnFN(A) PRT00080

MWNSION V A IN(475)•GFN1999) ♦ 6REF ( 999)• PRTO0040
I

ALNK ( 1)
FAIIIVALF.NCF	 (LINK ( 1)•ALINK01))•(LINK(31) ♦ NDEX( ? 7)) PHT00100
F 0 l1IVA),FNCF	 (L.TNK(31)9LSUPS(30)) PRT00110
FOIJIV +;.. F'NCt ( LINK ( 31)•LSUPFR ( 29))•	 (.INK(31)9IDAOJ ( 2A))• PkT00120

I	 (LINK(31)9NSYMA(12))9 (LINK(31)9PCUM(26)) ♦ 	 (LINKl31)•PRIRCM(25)1•PHT00130
P	 (LINK(31).CIUV( ?.4))9	 (LINK(31)•CTOt(?3))9	 (LINK(3I)*PPOP(22))9 PRT00140
I	 II.I NK ( 31)♦ SPFAC ( 21))9	 (LINK(3	 )•WAOJ ( 20))♦ 	 LINK (31)	 W(19	 1•
4	 II.LMK (31)• OPPOP( 1W We	 (LINK ( 3^1.OW ( 17)1♦ 	 (L INK ( 31)•V^LIIN(	 6))♦

PkT00150
PRT00160
PRT00170(131)•5	 (LI NK(?l)•VOLPT(15))•	 (LINK(31)9000N(14)) ♦ 	 (LINKl311)•PQRA
PkT001140K	 ( L I NK(3j)*P SS( 11 2))♦ 	 ( L NK(3 1 )•PPASS(112)) ♦ 	 (LINK(311•PST(11))•

(`I NK1311•VRIN(71)• PkT001907	 d(,NK(31)•orIN(10)1•	 ILINK(31) ♦ pCONn(7)) ♦
A	 (LINK(31) ♦ rEN(7))	 (L INK(31)90DEN(A)1 ♦(LINK(31).OPRION(Q)14 PFT00?00
Q	 (LINK(31)•(;0F.F(P)) PNT00210
COMMOKI/CLUS/	 .)IINK(12)•NARL ♦ NTOPoNTR;7M.NWANT•LINK(14000) PRT00220
nI MFNSTON P f)S(120) PRT00230
r)I"lFNSTUN	 X(Iu')0)9Y(I000) PRT00240
QATA	 INLANK /I PJ / PRT00250(. ^rPn X ANn Y LnCATION FOR NOCES PRT00260
MAINUT) =	 1000 PRT00270
ToPNnF = 11 4 PRT00290

IF	 (TOPn(nF	 .F.O.	 0)	 RETOPN PRT00290
(in	 In	 I	 =	 19 M AXNOO PRT00300
X(I)	 =	 n PHT00310
Y (T) PHT00320
fnNTINIIE

PRT00340
^n

NO()	 =	 TUPI,,, I)F PRT00350
1N4 I6HT	 =	 I PHT00360

=	 I
PPT003PO

M0L I N

MTV hNn	 =1 1i1n PkT00390r
r a+► 4 C AVF LOCATION OF NOnE +► ea PHT00410
r PkTO04P0
6,J) nrI1MHFk	 =	 I AuS (TMI)F K (NODE.)) PkT00430

IF	 (NIW4 P	 .F (j .	 n)	 NO AHEk =	 100 PR T00440
v (n1(WHFR) =	 IHI('vHT PRT004SO
Y ( NN)MHF^-) = L INF N0 PkT00460

I F	 001+	 .PT. HIGHNO)	 HIGHNO = NOOF PkTn0470
POT00440

LSTNOr)	 =	 rqUa1F PRT00490
PRTnO500

aaw P k OCFSS SUR aaa PRT U0510
Idlin g 	 _	 iS,,IH'') ( fg Ont.) PRT005?0
► F	 (NOOF,	 .1.F.	 n)	 60	 TO	 10n PRT00530

PRT 00550
r S	 ^	 u	 ^^I1MF+Fk(1 +	 EXITS,	 INC	 FMFNT L TN£ PRT005';0

I NI FIVO	 =	 L I',IFNO	 .	 I PRT00560
IF	 (LT M NO	 .(,T.	 MAXLIN)	 MAXLIN	 =	 I.INFn)(1 PRT00570
wo TO 5n PRT005HO

C PRT00590
r PROCESS SIALING PRT006nO
I no rjnnF	 =	 L it K	 (L5Tw0i)) PkT00610

IF	 (fj0PE	 .LF.	 n)	 (;n	 TO	 200 PRT00620
f" E'WITS•	 IhIC.kFMFNT COLUMN NUMHER PWTOn630

TPTGHT =	 IHTAHT	 +	 1 PHT00640
(•0	 T 	 So PRT00690

PRT00670
r FTNn NEXT NON-ZERO Nnnk 

^^
PRT 00671 ►

21n (_TNFNC^#	 tli ,4E 14U	 -	 1 PkTn06AO

(
TO	 300

PRT007nOh<<l`t	 = 1 Lc,0PF N((t STNnr))
IF'	 (ron pF.t.n.	 TOPNDF)	 GO TO	 300 PRT00710
L 5TN(Jn = NOOF PPT00720
r:n	 TO	 1 nn PRT00730

r Pk7OO740
r NW )1dT NODES PPT00750
r PHT00760
r LINF'SZ r.-M)P S, NEW LINE ♦ SET MIN ANn MAX COLS FOR PAGE PkT00770
Ion MTNCOl.	 =	 I PRT00780

LPIFS/	 =	 17 PHT00740
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FTIF: POTREE	 FORTRAN	 A
l

f
31 rT MAXCA(	 : MINCO	 . LINF_SZ - 1

l •• PRIN	 LINE
no 400 LINE = 19MAXLIN

HCFFEROE r NLANK

PO 320	 1 :	 1.120
?n POS (T )	 = 1 4L ANK

C
r
r CK Nom FOR THIS LINF

no 370 NngF m 19HIAHNO
l MOL I NE - Y ON100F )

IF	 (NIMNE . NF. LINE) 60 TO 370( r

A C01.N0 a X I NOOF )
R IF	 (COLNO el-T6 MINCOL	 .OR.	 COLNO .PT. MAXCOL)	 60 TO 370#'

r
F

C 1, 101"oF	 n,,4 	 THIS	 PAGE
COI.NO x M0l)(COLN0 . LINESZ)
Th	 (COLwO .Fr).	 0)	 COL NO =ILI NESZ

-11	 3	 •
PFW►,ri 	 = NODFr^O

S	 14AI	 (POS(C0LNO)93.NlJMAFR)
1ALLT	

TI^7^1 Ct1^!TINUF
(

r LINF r0MPI,r'TF.	 NNUNT	 IT
IF	 ( ICT	 * FC)s	 0)	 60 TO 400

WQTTF	 (393Kn)	 (F'+r5(L).L-	 ♦5
wNTTE	 ( h.3Nn)	 ( P( ► S( L).L=1.511

1
'ItiA FOPMAT	 ( 1 7 (I X.3A1) )
r

NC0TIt11OF( 4n1
r FNI) OF Por=f..	 SKIP TO NFW PAGE

wkTTF	 (3.410)
411 FOOMAr	 (i)

1 r Cie 	FOR	 f6inKF	 PA(-gFS
M INCOI.	 - MINr o l_	 • LINFSZ
IF	 (MINCOL	 .LF.	 IPIGHT)	 GO TO 310

r kcTl)N k
Fmn

^l

PRTOOH00
PRRRTOOM

POTOO830
PPT00640
PRirOOR50
PRT00860
PPT00870
PRTOORRO
PR OO890
PR 00900
PAT00910
PRT00920
PRT00930
PRT00940
PRT00950
PRT00960
PHT0097O
PRT00900
PRT00990
PRT01000
PRT01010
PRT010?0
PR 0 010
PRT01040
PRT01050
PR 010x+0
PRT01070
PRT014R0
PRT01090
PRTOI 00
PRTO1 10
PPT01120
PRTn113n

PPT011^0
PRT01160
PRT01170
PRTO11R0
PRTO 190
PRT01200
PRT01210
PRT01220
POT01230

B-71
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F 11 F : OF AnTN	 FONTHAN A

t

a

A00p010

A00040
A000_0
A00060
A00070
A000An
A00090
A00100
A00110
A00 20
A00130
A00140
A001S0
A00160
A00170
A00100
A00J90
A00 00
A00210
A002?.0
A00230
A00240

A00260
A00270
A00290
A00290
A00300
A003^0
A003 0
A00330
A00340
A003bb
A00360
A0037n
A00.3';li
A0090
A(o040n
A004^O
A004 0
A00430
A00440
A00450
A00460
A00470
A004AO
A00490
A00500
A00510
A00520
A00530
A00540
A00550
A00560
A00570
A005A0
A005g0
A00b00
A00610
A0062n
A00630
A00040
A00650
A00660
A00670
A00680
A00690
A00700
A00710
A007?0
A00730
A00740
A007SO
A00760
A00770
A007N0
A00790

r•	 THIS SUHROUTINF COORDINATES THE ROUTTNES TO READ FIELDS OF DATA
ro	 FWOM THE IMh GF TAPE AND STORE T1 ON A n pu4 FILEE FUR THE CLASY
Ca	 c()ANnIJT#NES. RANDOM ACCESS ROUTINES ARE USED fpR DRUM I/0. (RINIT
ra	 Aivn RWP TFI ,
ra

4URROl1TTNF RFAflTP(LAST9IDATA9TOPIn)
1 1" PLICT T NTFGF ►t (A-Z)

F 
a 

L	 oN F+7 + ZOR • X • FJ • PIXFL • TEMP
RM C R1 ► F
t)I MFNSTUw F(r;TNF(6)9TnATA(1)+FL(12)

r,
l)IMFNSTuN C4flF(1).PTXEL(1)9NUM(1)

r
COMMON/ANkAY/ TOP * APPAY(19000)

r
r0MMON /1NFOkM/HEAD(4?)9 MAPTAP•

PAGSTZ• TAPCHK+
nuPSY M• THRSYM,

a	 SERIAL• TAPFSV•
4	 MAXCLS+ NOCLSP•

NOTRFO+ NOFFAT.

h	 NOGQP VIVST7ia
u	 XHGH • XLOW +
11T CLOCK (4n)9FFTVFC(30)+FETVC2(30)•

r

r

C
FU( 1 1V al. F'NC.L ( CkOF(I)•ARPAY(2001)),IPTXFL(1)•ARRAY(21))
F0 l )IVALtNCF (No sk(1 ) • ARRAY (Q010) )
F(Jll1VAl _ FlyrF. (Fl . nl'NF(1) •Li NSTR) • (FLr)INF(4) •SAMSTk) •

a (FI.nTNF(2)•LINFNn)• (FLnINF(S)•SAMENO)+
a	 (Fl.r)INF(3) •LINTNC) • (FLDINF (6) •SAMTNC)

•0c;EkVF ? non LOCATTONS OF I APRAY 9 FOR FIELD I)EFIN11ION INFOpMATTON.
THE NFMAI '•( ( I FN OF 9 ARRAY 1 IS USED FOR I /O HUFFFRS.

F 1 F L1'► Il'JFnuI"ATTON STOREO AS FOLLOWS 	 k
aNNAY(1)	 =FTNST_FIFLn NAME FOR THIS CI:ASS 	 k

(?)	 =NO. OF VFNTICF.S FOR THIS FIELD (NV)	 R
(3) - (3+NV a 2) = ACTOAL VERTEX NOMHFRS	 k
(3 + N V a ^ ► =TOTAL PIXELS IN THIS FIFLn 	 k
(4+NV a 2 )-(10+NV a2) = FLnNF WLOCK FOR THIS FIFLD 	 R

C 1.)"k ON /TF. STC.m/ T TEST ( 100) • NTEST (100) • MTFST (100) • ISUM,MSl)M•NSUM R

T i 'T r pLI7 F" Cuiv^Z TANTS TO CHECK SCkAMHLINro
1* 1 0 ? I=1+1+)n
I
TPST(l) = n

P I TFST ( T ) = n
(5r(1M = n
M^^IIM = i)
n5tlti^ = I)
TF(r0CI .(,T.n)rn To 10

r	 CALL Q T ,ITT ( TRF(,INgNWUS)
iNFUI r,l = I
D)1 FINE FILF ??(21n0,)?00•U,Tn)
n(kIINAAr) = I
P ,km WO 4; = 4 ? 0 n 0 0
wOTTE (? 2 f 1) Owtl( An
r'ATAPF = 11
rAI.L TANHOto (I I ATAPF • 0)

t n	 CO"dT1(4( ► F
4rif) w f.5= I6F( T^1
T +NV=()
1 AcT=n
TV'lT wNn =n

PF T OP x = ? ]n inn
fAAwot) ,_'rop- eo(tno
Nl ► FS0= MAKr)1N /N0FF.AT a NOFF.AT
f'll)F1'.il =n

nATAPF. SAVTAP• MAXFFT.R

MAXni
v

9 MINDIV9 SPLMAXoR

NOFLn3•RMAXFLO9 NOFLn2•
NOFFTP• NOFET4 9 VARSI	 +R
X5I7	 • NOSPFC• NORIS +R

KFFPLV• PRTLEV• YSIZ	 •	 p
SPCRAS+ NOCLS3+ PCTSZ +R

HISVFC(30)91NVENT(30)99ESTVC(30)k

COMMON/CL( ►STN/ 1HFGTN.TOTWQneCLSNAM•IPT+NOFLn+ SYM(61) 	 N
1 	 LNCAT• Q kNT(4) • KLHC • PRTIOE• PPOUT• TOYPIX+ 	 R
? SCPA"tok11FPIX.NUFTO'i9N4l1FSnr ynUMPot.RUFn	 R
'a. MA04 F. ANFA v NWOS• N WUHS+ NPTS • LMI#F. T01 •NOCYCL	

k
TP-TF(fP TOTwNn,SYM•PLANT•NRTME•PROUT.TOTPIX.SCRAMI9 pl1FPIX•HUFTnT	 R

1 .CLSNAM	 R

fa
r*
r Ir
^^ ar
r ++
fu
ra
ra

r
r

R
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A

F11 v : WAOTP FORTRAN A

T PT* REAOOA00
1F(N Ch.G1.01	 wkITE	 (1.15001	 NXTCLS REA00810

: ^• REAOOezor• PfAn A FIELn OFSCRIP TION FROM CAROS. Rr:AO0830
PO 1CK * LARh-An(ARRAY(IPT).ARRAY(IPT+2)•FLnINF•ARRAY(IPTOI) 	 ) REA00840

IF(ICK.LT.0160 TO00
150

REAOOBSO
TO

O)V sAkRAY ( INT+I) ^RtEA00870
NO;Ln*NOFLD # 1 R AOOdAO
NSAMP*(SAM^ENn-S AMSTR) /SAM INC+1 R A00890

k FLn%AM*n R A00900
IN*Ij PT+2 REA00910

l 0+.100(1)	 PT)•wkTTE	 wCiFL1 ► •ARRAr(	 •NV*SAMINC#LININC•
(4NF AY I D 91*IA•IE)

REEA00930

F
r•

RIA00940
r• Pf1CITION TAPE FOR THIS FIELD REA00960

CALL	 F1_ f)T f)T(FLnitjF.FFTVF.C•A4OFEAT) REA00970
1 KNT=O REA009ROr no	 Tn I.INF. sLINSTwvLINEND.LININC PFA00990

CALL L 1r+* Q0(IDAT 4 . FNDTAN) PEA01000
TF (FPjnTAP.Fn. -1) 6O To A00 R ► A0

1
11 0 0

( r• REA01030FTNn sAmpt.F, INTERSECTS FOR THIS LINE - NIsNO. OF INTERSECTS
s'  CALL F;)LINT(ARRAY(IPT +2).NV*FL9LINE9SAMPSpNI) REA01040

a
( r• %TnRF nAT8 014 THIS LINF.	 INTO OUTPUT RIIFFFR REA010 60

no h0	 T=1.w1.2 REA01070
TN	 =(FL.(I)-SAMSTR)/SAMINC	 +	 l REEAOl0AO

TF( MOr)( SA+STN.SAMINCISANE*	 IFL(I).SAMINC))IR REAOIIOO► mon	 =Id+1
TF(IN	 * 6T.	 TF)6(1 TO 60 REA01110
n4 50 J=IN.TF REA0IIPO
KNT=KNT+I REA01130
no 5 0 K=1900FFAT REAO1140
TWAf)=IW ►+U	 +	 1 R A01150

,^-	 'tTF MP =	 (K=1) a^ SAM̂P) .
r^" rR ► 1F (T ^^srt)1	 =	 n^T4	 M]	 (I TFR)

REA01116C
0

l
REA1 170r, rK FOR FOL.L b1)FFEN9	 WQITF SUFFER IF FULL REA01190

TF(Iwpn.LT. 14UFSTZ.)6O TO 50 REA01200
TOTwKD=T( ► TiJP0	 +	 IWRD REA01210(
CALL kw4lTF(AonkfS.	 CHUF(I).	 8OFSIZ.	 LSTAT) PEA01220

C CnU^.'T 0CC0 61 AivCFS OF VALUFS FOR TEST OF SCPAMHLING REA01230
rALL	 TFST	 (rHUF(I).	 HUFSIZ.	 ITFS1 9 	ISOM) REA01240

nQ41 F004AT	 ('	 AnnRF I%oP(JFSTZ•ISUM= 0 92I109/9(10I7)) REA01250
AI')l)HES= AJ)ORF5 	 +	 6OF5TZ REA01260
TW D 0=0 PEA 1 1270

50 CONT T N1Jk REAIi ?a0
61 Cn4TIN))F REA012190

FLn5AM=FL0SAM+SAMHS RFAOI300
70 r0NTIN0F RE A 01310
r REA01320
r E MPTY PUFFEk REA01330

IF	 (Iwkn	 .F_ r4.	 0)	 GO	 TO 75 R A01340
ToTWkD = TOTWWD + TwKU PEA013SO

CALL RwRITF	 (ADnRES• CHUF(1)•	 IWRD• LSTAT) REA01360
CALL	 TEST	 (C4UF(1)9IwRDgITEST.ISUM) REA01370

75 r0l"TINUE WEA01380
C REA01390

TNT	 =	 IPT	 +	 `JV*P	 +	 2 REA01400
APRAY(TPT)=K NT REA01410
'^O	 An	 T=I ph REA01420
IPT=1NT+1 REA01430

A0 4RRAY ( TNT) =FLf)TNF (T) REA01440
TPT=INT+1 REA01450
IF'(TPT+30	 * GT.200O)GO TO Inn REA01460
r,0 TO ?Q REA01470

r • REA01480
r • rLASS NAMF CARD ^NCOUNTEREn - RERFAD PREVIOUS CAkU TO GET NAMF. PEA01490
100 '4OCL=NOCL+1 REA01500

IF (NOCI..GT.I i 00	 Tn	 120 REA01510
PFAD(3n,1101)	 NXTCLS REA01520
YQTTF	 (6911010)	 NXTCLS REA01530
G0 TO ?A REA01540

r REA01550
r REA01560
12O rLcNAM=NXTCLS REA01570

PEAD(3n.110n)NxTCLS REA01580
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i

FTLFt-wFAOTP	 FORTRAN A

60 TO 155 RE	 1590
r RAO1600

R A01610ISO CLSNAM:.NATCLS
1 r+5 LASTwI R AO 620

•^^• SCPAMRLE nATA REA016 30fr
C PURPOSE!	 SCPAMRLE THE ORDER OF A SFT ppF INTEGERS• IN THE

of
R AO1650af RANGE	 1	 NPIXEL • AND USE TH15 SCRAMBLRD SET

OF
A01660

r INTEGF_RS TO SCRAMBLE 	 HE LOCAT ONS	 N UT DATA
OUTPUT IwTTHIN THE INPUT DATA BUFFFR.DATA 	 SCRAMRLFO

REA01670
REAO11690C

f DATA ON THE ARUM. REA01690
r AlIFTOT a N0. OF AVAIL WORDS 	 N SCRATCH AREA • ARRAY • REA01111700
16f% TOO a 16000 REA01710

I+UFTOT 	 I 	 TOP -	 IPT+1l	 )/NOFEATI	 • NOFFAT REAA1720
C "OFSI7 a 1;20'F  TOTAL WORDS ON FAST STORAGE DEVICE BUFFER (ARRAY) READ 730

40FSI7 s HOFTOT/2 REA01740
NHUFS[w s 0 REA01750

r NownS = TOTAL NO. OF WORDS AVAIL IN FAST STORAGE REA01760
C TOTwkn = TOTAL NIIMHER OF wORns IN ORIG DATA ON DRUM REA0770
r

RE

EA017ROSCRAMI = 1ST woRn OF

I
 AVAIL FAST STORAGE + LENGTH OF ORIG DATA UNLESS

r SCQFC
C
Ak^ASUHSFrIfNT N ACfESS T HY

9
5U8RfUTINESSSTATIS F AiJO AClA5Y1

DRi1M •
READ 810

C REACIPPO
r ( pT ,1ST AVAII WOOD IN SCRATCH AREA • ARRAY • REAOA30
r i:i11FSI7 =	 1i;? OF TOTAL	 AVAIL WORDS IN PUFFER	 @ ARRAY $ REA0840
C RIJF' N 1 X a S 12f. OF	 O AWR AY • !NO OF CHANNELS REA01 A50
1 NO 941FPIX s 0UFTOT/NnFFAT

REA060 18
r •+►•	 INITIALIZE REA01880
r Z 2	 7014(	 145927	 ) REA011840
C kf_An THE INPUT PIXELS FROM DRUM INTO THE BUFFER SPACE• AND RFA01900

C
SCRAMNLF THE PIXELS IN THE INPUT NIIFFFN

REA01910
r mAnOR - NEXT woRn OF URIG DATA REA01930

TNAono	 =	 I HF i:I P1 RF. A01940
C n11TAnn = NEXT NAIL worn FOR SCRAMHLEn f1ATA REA01940

OUTADD	 SCk'A PA 1 REA01960
r N"41 a NO OF CHA NNE LS - 1 REA01970

MM1 = NOFFAT - 1 PEA01980
r. RFA01990
r, CALCULATE TRIAL SLICE	 ••• REA02000
r VRUFS	 = N(j. i)F HOFFF.RS OF DATA REA02010
r TOlwwn = TOT AL WORDS OF nATA REA020?0
r, FEAT	 = NO OF CHANNELS i,EA02030
C 'AAYH11F = M AXIMI O M HUFFFR SIZE.	 M N0, OF R1IFFFPS kEA02040
C Ir LICE	 = LARFF'ST CHUNK THAT WILL FIT jN A BUFFER • NFIUFSD TIMES REA02050
r SFCTION g ARkAY CRFATEf) FkOM SLTCES 0 	 nATA FROM F;ACH BUFFER REA020AQ
r REA0207P
r CAIL.0	 TK[AL	 SIT IrF REAO20A0

RFA02090?nn N411F,	 -	 (	 OTwkn +	 FiUFSIZ -1)	 / SUFSI7
;)1n MAXHUF = HUFST7 * NHUFS RLA02100

TSLICE =	 tMAXNUF/NNUFS)	 / NRUFS REA02110
r SLICE MUST AF FvF N MULT OF NO OF CHANNELS REA021PO

TF	 (TSLICr	 * Gto NOFFAT) CO TO ?30 REA021130
REA02140r

wijTTF	 (h.l?an)	 TOTWPn•NF)UFS• 	 NOFEAT• TSLTCF REA021SO
12?r)	 FOOMAT	 ( I NF Af ► TP--EPRnR IN CALC BUFFFN SLICES• TOTAL WORDS = 9 9I89 REA02160

1	 I NO W05 IN HUFF	 =	 9 • I60	 NO CHAN= 1 .16. 1 	TRIAL SLICE= 0 9I6) REA02170
CALL CMFkk REA021SO

REA02190
C CALC, SLTCF AS FVFN MOLT OF NO CHANNELS REA02200

,40 SLTrF =	 (TSIICF/NOFFAT)	 a NOFEAT REA02210
r TRIAL WO RDS MEAD =	 r	 1 SLICE FROM N FIUFFFPS) 	 N AUFFER4 TIMES REA022?'0

SF;CTSZ = SLTCF	 NPUFS REA02230
TOTST'S = SF.CTS7 a NRUFS

REA02240
r
r +,lllfwH}u OF	 t0kOS IN EACH PUFFER w NO OF PUFFFHS MUST 8E .GE.	 TOT WDS R'EAO?260

60 TO ?40
RE A022'RON4il)FS(1T4NrlIFSF^

lOTrlk(1)

G(? TOTn REA0(12300r
r REA02310

ro1jrTtIUF
REA02320

r P4o
r ucnn hi N1IFFERS OF DATA REA02340

00	 600	 K =1..r•jHIlFS•l
REA023500rC ^.	 ,„	 !' ^,;"i REA02370

I	 •4itf
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t

t

t

A

t

t

l

FIL	 QEA0TN	 FORTRAN A

r ••• READ SLICES OF DATA	 ••
E

•

C

• REEEA022390

r SLI:
C

EOETASTkE AD SOmF DAOAINRFIWSTCS
ECTIbNON EXCEPT POSSI9LY LAST

REAOS400
C

MAWR : NEXT WOQn OF ORTG DATA REAO2430
4 10 RAnRES = INAnD p +	 (K-1)	 • SLICE R A0245o

NWOknS s 0 REA02460r REA02470
NUx9n z 1 REA024RO
00 420 J = 1 •NNI)FS kEA02490
SIM) : SLICF. RF_A02500
rURAi)S = RAnpFs +	 (J-1)	 • SECTSZ REA02510

r' REA025?0
r CK IF MOPF DATA IS NEEnEn FROM LAST RUFFFR REAO?..530

IF	 (T6TWRn - CURAnS	 .LT. 0) GO TO 420 REA02540C

TF q (TnTwPf) 1).LT. LASTWDT SURD = TOTWRD - CORAOS • 1 RFA02570
rALL PRt=AD (CURADS• RIXEL(NnXRn)• SI7P09 STATUS) REA0256n
NOWRll : NnxRn + SI7.RO REAO?590
Nwniuns = NwnRUS • SI7RD REA02600

4?0 rONTINUh REA02610
r REA02620
r REA02630

CONSTROCT A SET OF SCRAMBLED INTEGFRS IN THE kANGE 1 - NPIXEL REA02640r CRFATF SC p AMNLFO	 INTF(3EF?S ONLY WHEN RUFFFR SI7F CHANGES REA02660
1345 CONTTNUF REA02670
r NPIXFL = ► )C► . OF Sf TS OF CHANNFLS IN ONE PUFFER REA02680

NNTXEI	 = NWONI,S/140FEAT REA026QO
IF	 Ox	 stiFe	 2	 .ANT).	 LSTNPX	 .F.09 NPIXFL)	 GO TO 490 REA02700
1,_STNFX	 =	 NHTXF.'1. ?0REA027r
SKI	 44A	 1	 =	 IoNPTXEL91 REA07730

44n NUM(1)	 =	 1 REA02740
r REA02750

NP1	 =	 NNIXE:L	 +	 I REA02760
r REA02770

)In	 4010	 T=1.491 REA02780
r Pc' 02790

DO	 451►	JI0=1*NPIXFL ,CA0280n
J	 = NPTAF'L	 -	 J10	 +	 1 RFA02810
K	 =	 ONTF (1.) RFA02F4?0
F J = J REA02830
NN = FJ u	X	 +	 1. REA02840
i_L	 =	 14 03 1	 -	 J REA02850
NTF'MP	 = NUM(LL) REA02860
NUM(LL)	 = NUM(NN) kEA02870

450 NUM(NN)	 = NTFMR REA02980
C REA02890
4611 CONTINUt REA02900
r PEA02910
r REA02920
C a+►r SCHAMHLE DATA	 a+► +► PF.A02930
r NnwTxrL	 = r,)U. OF' SETS OF CHANNELS IN ONF HUFFFR REA02940
4 ►4n NPXml	 = NHTXEI-	 -	 1 REA029S0

00	 x,00	 1=1•nIHXM+ 1.2 REA02960
N = NUM(I)	 a NnFF_AT - NMI REA02970
1.	 =	 NU""(I+1)	 a	 NJF( AT	 -	 NMI REA02980

r 'FAO?990
C Nnr F AT = N+ ► . OF CHANNELS RE A03000

F!(;	 4Q0	 J=1.NOF'EAT•1 RFA03010
NN = N + J - I REA03020
LL = L	 + J -	 1 REA03030
T EMP = NIXFL(NN) REA03040

PTxEL(NFv)	 =	 PIXEL(tl_) REA03050
490 PIXF'L(LI_)	 =	 TFMN REA03060
501) ('ONTINIOf- REA03070

r nno FACTOP TO FACH PIXEL REA03090
r0	 r,10	 1	 =	 1 g NwORD 1; REA03100
7	 =	 IIIITt' (1 .) REA0311 0
X	 =	 /	 -	 .'s REA03120
PIYFI.(T)	 =	 o TXFL(l)	 +	 X REA03130
C()^)TI(Nil W REA03140

r REA03150
r REA03160

8-75



FTI.F, t WEAnTP	 FORTRAN A

C	 •00 WRITE SCRAMBLED DATA ON DRUM •*•r
r	 KIT THE BUFFER OF SCRAMRLED PIXELS RACK ON THE DRUM

C OUTADn s NEXT AVAIL WORD FOR SCRAMBLED DATA
C PIXEL = SCMAMHI . FO DATA
C NWORDS s NO OF WORDS IN C5URRf_NT BUFFER

CALL NWRITE( OUTADn •	 xgL ! NwOR S • OSTAT )
r COUNT OCCIIRANCFS OF VALUES FOR TEST OF SCRAMBLINC

CA L TFST (PIX L•NWORDS•NTFST•NSUM)
OU AUO 

'
s UUTAO • NW6PDSr 

An"	 CONTINIIE
RETURN

700	 WRITE (f5.130")
CALL CMF.R4

A0" WRITE(h•4400)
CALL CME P

1 0" FORMAT 0 0A•A4)
1 00 FORMAT(# FIELD DEFINITION INFORMATION EXCEEDS 2000 WORDS• ►
1400 FORMAT(I FNh—OF-TAPF REACHED BEFORE FND OF FIELD$)
104 FO0MAT(//40X9 9 FIELnS TO Rf CLUSTERFD FOR CLASSo91X9A4//

• i6X• I SAM ►+L.F t .3X• t LINE • /5X9 1 FIELn NAMFI•3X•
• ONO. OF VFWtICES • •3X9 l INC. • •3X• I TNC.^•30X• 9 VF_RTICES 0

io,,n0 FO%MAT(iX•T?94X
I
A4 .12X•I2. 1OX•I2.6X•T?•5X.

• S M 9 ,14• 0 . 0 . 4• )9.2X)/? .(S2X•S(f(f•T4•9•O•I4•9)l•2X)/))
FNn

A00033331II1?0

A032An

AO 30
AO 240
A032SO

A03210
A032A0
A03299p0

A03310

A03330
A03340
A033S0
A03360
A0:1370
A033A0
A03390
A03400
A03410
A03420
A03430

1	 S
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l
i

f

.t

l

l

l

l

r
r
r
r
r
r
r

r

C

C
r
r
r

r.

SEP00010

SIP00030
SSP00040
SEP00050
SEP00060
SIP00070
S P00080
SEP00090
sEPoolon

POO 10

SE
Po01?o
P00130

SEP00140
SPOO 50
SEPOO 60

SEPOOI80
SEP00190
SEP00200
SEP00210
S P00220
SEP00?,30
SEP00240

SEEP0026 0
SEP00270
SEP00280
SFP00290
SEP00300
4EP003)0
SEP003?0
SEP00330

S
EP00340
EP003SO

SEP00360
SEP00370
SEP003PO
S "P00390
SEP00400
SEP00410
SE:Pn04?O
SEP00430
SEP00440
SEP00490
SFP00460
SEP00470
SEP00480
SEP004QO
SEP00500
SEPo0510
SEPOOS20
SEP00530
SEP00540
SEP00550
SEP00560
SEP00570.
SEP005AO
SEP00590
SEP00600
SEP00610
SEP00620
SEP00630
SEP00640
SEP006SO
SEP00660
SEP00670
SEP00680
SEP00690
SER00700
SEEP00710
SEP00720
SEP00730
SEP00740

SEP00760
SEP00770
SER00780
SEP00790

^	 s

FILFt SEPFR	 FORTRAN A

rS71

SU4ROUTINE SEPER(KL)
THIS ROU

EE
TINEg 15 CALLED WH N VER T HAS f!EEN OE RED THAT A

REFSTSPL I T OR1L/
l1TNE SPL# FOR f3 0. ^HSUCLUS 

RED 

^r 11 
SUSLY

ROW N SPL	 AND FFFIICC NT S?A 	 g
NAVE NOW BEFN GATHERER TO CON 

A. 
THAT THE LISTER CAN E

SPLIT
II
UPP ON A STATISTI CALLY

AA 
I NIFICANT I S O

f
	 SSTHE

IMIiGHTFit 
TAKE

TERS TOLTHEESAME IEVE^NASBKL iISELF9LLKLTIS
THFN ELIMINATEn.

Mt NS nN NTA ( 3? )
n MENS ON IN0EX127)•LSUBS(30)MYPER(29)• DAnJf2e1•NSY t12)•
1 CUM( 6)•PRTRCM(7S) ;CINt241•t23)•^PROPf22)•SPFAC(2211•

ON114)2 WADJ(2o1•W(91.OPRO(18)•0W( 	 VOLINt 6)•VOL g TCW1 .00•
I PARAT(13)•() SS( 2)•PPASS(12)•PS,t11 ► •OLINf101 CONO(7)•

q)
n MFN

1

I STON VRIN(4 S1)•GENii

t ^	

1)• t999196RFFt99g19ALINK(I)

Fg11VALE
NC.F

 tL{NK13LSUBS1i^O
F. N I IIVALENCE tL	

SjLINKl3l1•NDEXt2711
N 	

( UK 	 • ILINK1311 •IDA041 1122
1 M INKf31)•NSYMAt11 2 )1•P UMt26 ) 1• IL 1N Kt 31f • P^IRCcM(25))•
2 ILINK13 ) • CTN(2411 • (LINKt311 •CTO?1231) • ILINKt3111 PROPt221)•

tL NKt3 )•SPFACt ?1'1 ► • ( L 1 NKi gg

H oDCON04
; )

!•WAOJl201)• 1 INKi3^1 tWIm 1•
4 f NK(3 )•OPWOP(1A)). (

 (L I NK
• OWtl7))	 LINKNK 3l 	 RA 6)1• ►

IL NK(31)•VOl.l0(15) ► • (LINK(3 	(L	 1311•P	 (13) ) o
6 (LINK(31)•nj%s(1?))• (LINK(3311)•PPASS5t i2))• t INK``31)•PST( 	 1)•
7 1LTNKf3j)9OCIN(10)). tLINK(311•PCc0 A(7))• I INK(3

11 1.O
•VRJ ^ )IN•

f3	 •rEN17)1• (LINK(3)•OPRjOR(9))• (L NK(3OENf11•
9 L NK (31

)
)•(+PFF(A)). (LINK( I).NT®®®®f33 11

C 

LINK t3

MMON/CLUS/ JUNK 0 21•NARL•NTOP•NTB ?M.NWANT•LINK(140001
nI MENSION MVAKt31)•LR(3)9LV(3)
FOUIVALENCE (LR(1)+LVRIN)•(LRt2)•LKURTI•

1	 (LR( i)• LnVAN1•(LV(1).LSUM)•(LV(2)•LSKFW)•(LV(3)•LOSUM)

COMMON /MIST/ MOOMM•LR.LV•NINCLS•MXAR•WTINIT KROOT•EPS•OELT
I	 AMA•UI^CON•XOVFLO•XUNFLO•WADJ N, ELIMTH.SEP^H.VFAC AMM• OL^H•

iP	 INDVVL.WFAC.NPTSO•PARATH•SPMVTH•DWFACSPACTM•AM FAC•
3	 AMnMIN•4MOMAX•AMORAT•VOLLIM•81AS•PJON•VRJOIN•WSIM•WDELSM•4	 PFTTEk•MOOF.00PLFN9SPCOA

C
C
r
r
(1,
r

C

r
r

f,
r

r
r
07
r

COMMON /STPAR/WAIT•CONLV,SKRND•SKCHI•TRRND•TRCHI•UNKRND•URKCHI•
1	 PACCEL(?)•MACCEL(?)•VACCELt2)

*** CALC NEW PATIO ANn PASSF •M•

KS=LS11PEV (KL)
N = LSIIHS(KL)

PRINT 5"11. TNr)FX(KL),INOEX(KS)•INnEX(N)•SPFAC(KL)
wN TF. 0.5711 INDF.X(KLI,INnEX(KLS),IN()FX(N)•SPFAC(KL)
FO MAT t

0
(1***SFPERATE. 9 .(39 9 SUPER SUPS • r213^ • S i^FAC 99E11.5)

NAT I(?=PkOP ( KL) /FHIkCM (KL)
PASSF=PST(KL)/(PCUM(KL)"PRTRCM(KL))

*** REMOVE KL •*•

K	 - FIRST OFFSPRING OF PARENT OF KL
FIRST WE FINE) KL IN THE LIST OF LSURS OF KS. AND REMOVE IT*

K=(-SUNS (KS)
TF(K.NF.KL) 130 TO 20

FTwST OFFS PkII,+(: OF KL = K. RESET FIRST OFFSPRING TO LINK (KL)
LS1104S(KS) =LINK (KL)
GO TO 79

F T'd0 rLl ►STEFH KL
Pn KnLn=K

K=LINK(K)
IF (K.LF.0) 60 TO 6601
TF(K.NF.KL) 60 TO 20

5FT LTNe OF KOLO = LINK OF KL
?r, LINK (KOLO) =LINK (KL)

CHECK FOR VOIn SURCLUSTERS OF KL

PPOC1 Sti EACH SORCLOSTFR.
?9 M=I.SUNS(KL)
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FILF1 SEPER	 FORTRAN A

'(0LOwKL stpoORoo
lA CONTINUE SEPOosto

dF	 (KoAT * O) GO TO 614 EP008P0
6!S6	 WTNT	 6649KL*K9KOI.() SEPOOA30
464 FOWMAT( 0 04An SUPINDEK IN 55F_PERi KL•K• K OLD^ 0 22I6•I12)

CALL. CLPRfKI.•66696FN( SUM) * GEN(LSKSFWI,6 N(LKU^T)
SEP008405 P000so
1060(160CALL CLL')HIK0Ln•h66,p GE	 (LSUM) •GEN(LSKF ) •GEN(LKUP))

RETURN
SEPOOSAO

r

MM• %FT PARENT OF EACH OFFSPRING FROM PARENT OF KL
SEP00900

C

614 rUM71Nlic SEP009PO
L5UPFQ(K)zK5

SEEEP00930r
C	 CALL. nENCAL TO ADJUST THE DENOMINATOR OFFSET AND PROPORTION OF KL 5EP009S0

CAL. OFf4CAL(K ,p 0 ATIn9W(KL) ) SEEP00960
0ST(K) mwST(K)*0AS5F

SEP00970r
r	 AFT NFXT S I R L I N N, SEP00990

O(OLO :K SEP01000
KmL INK (K) SEP01010
IF(K.AIF,O)	 An	 TO	 10

SFPOIO20r
r	 SFT LAST OFFSPRING OF KL TO POINT TO OLD 1ST SEP01040
C	 OFFSPRING OF K •S PARENT.

OF
SEP01050

r,	 SET KL•S PAREN	 TO POTNT TO 1ST OFFSPRING	 KL
•«NSEp01060

(

r	 KS	 _ PANFNT OF KL SEPOI090
r	 mow Ant) TAE SU"CLI)STFR LIST OF KL TO THAT OF KS SEPOI090

L, roK (KOLU)=LSO4%O(S) SEP(1110o
sep0 110L IINS(KS)sLSUNS (K1.1

CALL FQEF (KI_.NTNCLS) SEP01170
CALL P rrTWF.	 (KS) SEPO 130
RFTUP'4 SFP01140
Frdn SEP01150
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FRF: ShTUi>q	 F`OQTRAN A

SUPPOUTINE SETUPS SET00010
fANNNNNN•NNNNNMNNNNNNNNNNNNNNNrN•NrNN•:DNNNNMANNN//NNNMNNNNNNiNNN^NwNNNNNrNS T00020`

CTwF 1+rIWPOSE OF SUANUIIT1Nf SETl1P9 IS TO READ AND ANALYZE ALL CARD StT00040C TMPI)T TO THE PWOAPAM SET00050
('NNNMNNNNMNIINNNNNNNNp/N1/NNNNMNNNNNIIMNNNNNN^^N^ANNNNNNNNMNNNNNNNNrNNNN^NNNIEI0006000070SA

SET00090IMPLICIT	 INTFR,FQ	 (A—X)
SET00100COMMON /INF0NM/HF4D(4?)9 MAPTAP•	 nATAPEE•	 HS IyRT P•	 MAXFET•SET00110

1	 PAGSIZ. TAPCHK•	 TRNSYFI•	 TSTSYM• SET00120
ow
	

nUPSYM• THRSYM•	 MAXDIV•	 MINDIV•	 SPLMAX.SET00130
SERIAL• TAPESV•	 FILFSV• SET001401

4	 MAXCLS• NnCLS?.	 MAxFLn•	 NOFIAZ•	 NOFLti	 NOTRFD•
•SET00150

NOFEAT•	 NOFEtt2•	 NOFEET4•	 VARS •SET00160
VAWSZ2• VARSII4. 	 XSTZ	 •	 NOSPEC•	 NOHI 9SET00170

N	 NOCRP. nIVSIZ•	 KFFPLV•	 PRTLE.V•	 YSIZ	 • SETOOIAO
( N	 PIGH	 • XLOW	 •	 SPCHAS•	 NOCLS39	 PCTTSZ •SE 00140

y I ML()(' K (30).FF.TVFC(30).FETVC2( 30)• 	 HISVEC(30)	 INVFRT(30)•EIESTVC(30)SET00200
r)I MFNSION	 HFI)1(10)9 HFOP(10)•	 DATE(?) * 	COMENT(10)•	 TEMP(1) SETOOZIO

l (HE01 (1) •HEt AD (3)) •	 MATF (I ) •	 HEAD(1S)) •NF(.)IIIVAI.FNCF SFI'00220
(HFF)?(l)•HEAn(2n)!	 (COMENT(i)•HEAD(32I)

COMMON /SUPCnM/ INTA PE•STATUS•CbL•COnEI•COn 2•CARO(6 1
SFT00230
S T00240
SE.T00250rOM40N/CL.USTk/ lHFGIN.TOTWRn.CLSNAM.TPT•NOFLD• SYM(61) SET00260

1	 LWCAT. PONT(4)	 • KLHC	 • PPTME• PROUT• TOfPIX• SET00270
?	 C CPAM I.HUFPTx•HUFTOT.NRUFSD•NDUMP.LRUFD SET002RO
:49 MANHF.	 ARFA. NwnS• NWDRS. NPTS• LRUF• 	 tQI * NnCYCL SET00290r

t VWTk6k4 TOT 4 ►(I1 *SY M ,PPNT.PRTME•PROUT•TOTPIX•SCRAMI9HOFPIX98UFTOT
SET00300
SET00310

i	 .CL6r^AM SET003?0r• SET00330
i

SET00340
nlP N510N SET00350
I)ATl1 SEY00360N	 •F••$Fl.•G•.•H•••I•.•J•••K•o$L•••M•.•.N•••0•••Pt••G•• SET00370

?	 •	 •+'S'•tTt••11•••V•r•W^••x•••Y^••Z•.• 	 •••1••...•.•/•• SET003801 3	 ••:•• SET003QOa	 •A^••>•.•i•••?^.1M••••••^.••• 	 • • • 0^	 / SET00400
16TA WANK/•	 •/• KAMMA/ • . # / SET00410nlwkH-,TON	 161VFC (I1) SETn0420
DATA	 I NVEC/ • C H4N • . • HFnI • • • HFn2 9 9 • nATF • • I COMM • . • NPTS 9 9 O NPOS •	• SET00430

• SYMH • . • PNTN • . •uFN() • . • ITFQ l / SFT00440TC,'IT=O • SET004SO
KO - 0 SET00460
110	 F	 T=1961 SET00470S	 SY M ( I ) = ciW4 L` ( I 1 SET00480
MOFFAT=o SET004QDWKTTF (h.h:ip) SET00500to
MNTTE (IS.5^i))CODE9CAWI) SFF:T00510

SET 00520r.l)L =n SET00510
C SFT N11MPEW OF	 V ALIU CARO TYPES SET0054nCNIIM	 -	 11 SET00550C r)FTFk' ,'INC 	CA w il	 TY 0F SET00560no	 2fi	 T= 1.Cr,i1)rl SET00510

TF(COOF.	 .f (+.	 T l)VF((I))GO	 TO(30.50.70.90.11 (to 130.1509170.190• SET00590
N rr?0;()9P7	 ) ,# I SET00590

7 n SET00600
SET00610

C I*IVA(.10 CAkU	 TYPE
wNTTF(6949n)C,( 1nE•CARi) SET0062.0

SET00630c-O	 TO	 In SET0064n
r SET006SO
C C HANN FL CAKn SET00660
C SET006703n	 J	 = t• IXTCHN(rA pn•COl) SET006RO

TF	 W .F0 * Nl ANPO 60 TO 10 SETOn640
COO.=C0L-1 SET00700MOFFAT	 c 'v1)'4PFW(C,jND• C OL•FFTVEC*NOFF'AT) SET00710
VA nSI7=( ! V)F F AT*(NOFF + 1))/? SET007?0
GO	 TO	 1 0 SET00730

C HF01	 CAPU SET007SO
c SET00760cn PFA0	 ('400,0n)HFOI SET00770Go T 	 ) 0 c^ET00790
( SET00790

:' iir-'flNAL PAGE IS	
s-79
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FII F: CETUP9	 v0ulpAN A

r	 HFnp CARD SETOO800
r SETO08 G

TO Kan (ln.son ► HfU p S TOOS 0
t;(^	 Td	 10

SET00840
r
C	 nATF (AWO SETTOQS%O

C '10 RFAf► (10^510MATE (►5ET(10870
60 TO 10 SETOOAAO

SET005n prGMMERrT CARD
SET00910

110 READ ( 3095n0)COMFMT SET009?O
AD TO 10 SET00930

SET00950r	 01PTS CAN0 * NUM14FW OF nATA POINTS FOR EACH CHANNEL RETURNED TO
CLASYl EACH CALL TO CLASY2

SET00960
110 JsNUMHFN(CAF+n•C0L9NPT59KO) SET009AO

50 TO 10 SET010990

SET01010r	 r1PnS CAk0*N1)Ml4Fk OF Doom POSITIONS FROM WHICH TO ONTAIN DATA FOP
C	 CLASY19SO THAT THE OATA WILL RE SCRAMHLFn SETOIOPO
r SET01030

ISn J=NJPHFk(CAkn•COL•NPOS•KO)
SET01040

r SET01060
4;r MNUL	 CAP')

SETOl0A0
1 7 0	 IC AIT=I('KT • l SET01090

IF ( IC S,jT	 .(+T.	 61)	 An	 TO	 10 SET01100
140	 4 = 10f TC lim(	 4 14 09COL) SET011I(1

IF(	 M	 .FOo NLANK)GO TO	 10 SETOII?0
IFW	 .F,).	 KOMMA)GO TO 180 SET01130
SY M (ICNT)=M SET01140
(;0	 To 	 170 SETO11Sn

C SFTOl160
PRINT	 ONT1U,1 CANE ►

SE701170
r

I tin	 J=+JXTCH14(C APO 9COL) SET01190
IF	 (J	 .F+.j.	 64 LANK)60	 TO	 10 SETO1200
COI_=COL.-1 SET01210
J= r lOM W F4 (C.,o► Nl)q(;OL • P RNY oKO) SET012?n
ru 7`u	 10

SETOI ?40r
C	 *Frin*	 CAwt( ► SF_TO11.SO
C SE:TO1?60

^bn	 uFTORI'l
L	 7T0120r

r	 ITkPATI(1 0w CA40 SF.T01290
P7 1 )	 J	 = MXTCH-	 (CANA).COL) SET01300

w' u 1TF	 (l. ,4909)	 J SLT01310
IF	 (J	 .FO.	 14L ANK)	 60	 TO	 10 SE.T1113?0
COI.	 =	 COL	 -	 1 SETn1310
►c	 -	 Nl ► M tiEt?	 (CAR(i.COL.TfmP.Kn) Sf 7`01340
6OCYCL	 =	 Tt: M N (1) SET013SO

w r)ITF	 ( i, y 094)	 J91,10r,YCL SET0136n
'194Q	 FO W MAT	 ( v wOCYCL. = , .A4.1X 9I8) SETO1370

60 TO	 )n SETOI390
r
r	 F! ► N M ATS SE:T01400

4Qn FO QQ g AT(A4.09f)PAl) SET01410
4 0 n FO(4AAT(t	 INVALTn	 I NPOT CARn--16NORFO O /T5.A4.4X*62A1) SET01420
c nn FoOmAT(lO)(•1OA6) SET01410
^l A 	F11RmAT(inX•Pt6) SET01440
5 r.n FOOVAT(SX9AF,94X.6?A1) SFT01450
^In FOQ`A AT(/f #	I+aNUT	 SUM M ARY $ //) SET01460

FNn SFT01470
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F 1Lr s SPLIT	 F0QTR4N A

SUPRO TI NE SPLIT(KL•Sl1M•SKFw.KURT•OSU M •OVAR *OPT •DSA.
1	 SC-j•TA'^ F:3F•VEN•nUM. DSS6•07AU)
TMQLICIT HEAL •A (A•H•O•ZI
QFAL 4A SUM49SUMV9ARADSQ9ooSG•nn5G1 nnSC2•0DSSG3•DDS64
wFAL M A 0FLTN•ORF.S•ERT•t4TR• S IG• GAM•^+o •GM•AAs 89TMG*TP 90ELS0

RFAL •H FRCOV•ERSKFw ERKURT•0 jtSAMeGNSSGMCF•EXPEECT
F+FAL*4 HFST OAFST•THIMP • PCTiMP S5SIZ SMOV•nKUP DKRT M•DSKEW
QFAL*A Of► S.^VDSO.TDEL•DVD L 6 	^ IDSQ

QFAL M9 OEwFn.TFWF%).TR?VD4. a D 	 V2 D2 n3•
HFFAL •A DS•n6.5u1•TAOlQ9DD3•

V
n1RF6•

0
 ?ERF,'^1A. R2V ^^b87^ 09UNInS

DEAL 0 8 I)NTnSQ

r
r T4M AnOTINF. 40; THE FOLL OWING FUNCT pN(	 t;	 (1) TO OWE S% THE OPT T AL Al,S TO WIT THE CLUSTER ON• USING
r	 USING SKEWNFSS AND KURTOJIS5 DATA
r	 (?) TO OEREQATF Twn NEw CLUS ERS CORAFSPONnING TO THE
r	 rsnPAHLF HALVES OFTHEE OLD CLUSTER

1	 r	 (;1) TO hUILn THEM INTO THE TREE
r

PFAL*M TfEMp . IITFMP• IJTEMN
r► MFN511)N INOFXl271•LSUNS(in1•LSUPF.R( 9) )nAOJ(2A)•NSYMR(12)

1 'J;Al.°4PCUM ( i+F) •PRIRCMt?S)•CIN(?4)•CTOT(? •PROP(222)•SPFAC(?l)•
? wenJ(?O). wt l91.OPQOP(ly).Ow(17)•VOLTN(16).VOLRT(151.DCON(141.
I PORAT(13).OISS(12).PPASS(12).PST(11).00TN(101•PCOND(7)9
4 U°kION(9)•nlFN(M)

t	 REALN4 Vs4IN(475)•AFN(999)9RRFF(999)
PFAL*H AL I^!K (1 )

FQUIVALFNCE (LINK(ll11.ALINK(1))•(LINK(31)•INnEX(27))

F+j I I TVAt.fNCFtIINK(3)) * LSUPFR(2911•	 (LTNK(31)91DADJ(2A))9
1 (L.INK(31) en)SYMH (1?1). (LINK ( 31)•PCUM ( 26))9 (LINK(3I)•PRIRCM(?5)1
2 9(Li n+K(1l).CIN(24)). (LINK(31)•CTOT(?31)• (LINK(3})•PROP(?2))•
3 (L1NK(31)9SPFAC(?i))• (LINK(31)•WADJt20)1• (LINK (31) W(19))•

l	 4 (LINK(31) 9 ()PROP ( I0)19 (LINK ( 311.OW(iill• (LINK(31)•VtLINI11611.
10 I.1rNK(3I)9V0LRT(1%1). (LINK(31)9DCG :Nf14))• (LINK(3 )•PQRAT(13)1•

F (L.INK(311•I1TS511?11• iLINK(311eNPASS(I?))• (LINKt3^)•PST 0 111•
7 (l-INKf 3 I).nC1Nt ( ln)1. (LINKt311 • PCCONn ( 7))• (LINK ( 31)9VRIN(7))9

t	 i (LINIKt31)•'+FN17))• (LINK(31).OPRIOR(9)1• (LINK( 31).OnEN(8)1•
9 (LIN1K(31).AkF.F(H))
COMMON /JUINIPR/wnJOIN.RLIM•NOJO•NOF'LTM
( n •AMOM/CLUS/ .)(INK (1 ?.) •NAQL •NTOPeNTF157M.NWANT•LINK ( 14000)
nI MFNST0fo tMrAR03l)9LR(3).LV(3)
FOIIIVALInNCF (LR (1 ).LVRIN) • (LR(2) eLKURT) •

1	 (1 k t'i) •L( t VAP) • (LV ( 3) •LSI)M) . (LV (2) .LSKFWI . (LV (3) •LnSUM)
r

(	 NFA(*4 NTINITT•ENS•DF:LT•AM090UCON•XOVFLO•XUNFLO•WADJIN•ELIMTH•
1 SFPTH•VFAC9Ah",19S8LTH•WFAC.PQRATH•SPMVTH•DWFAC•C+RACTM.AMOFACe
? AMOMTN•AM^.)MAX.ANIORA'T.VOLLIM.RIAS•PJnTN•VRJOIN•WSIM•WDFLSM
1 .AETTFWoru p l Fh^.F,PCOR
COMMON /MISC/ MW.MM •Lk•LV•NINCLS.MXAR.WTINIT,KROOT•EPS•nELT.

1	 AM09ODCuN. x OVFLO*XUNFLneWADJ1N.FLTMTH•SFPTH•VFAC•AMM.SMLTH9
?	 INrwvLv wrAC.NPTSO•PORATH.SPMVTH.DWFAC.GRACTM

n	
•AMOFAC•

AMMIN.AM^)SAX.AMauAT•VnLLIM.HIAS.P.)OIN.VRJOIN•WfjIM•WDELSM•
a	 NETT'.8.4onF•CUPLFN9SPCON

r
COM"+ON /STPtR/^IAIT•CONLV.SKRNII95KCHI•TRHND.TRCHI.URKRNn•U1?Kf.HI•

1	 P4CCf1.(7).MACrFL(?)•VACCFL(?)

r	 rOFf%l_a4 WAITeCONLV.SKHND.SKCHI.TRBNID.TPC,HI.URKRND.URKCHI•

I rco'44O^ CLUSTP/ IHFGIN.TOTWRO•CLSNAM•TPT.NO FLn• SYM(61) •
1	 LNCAT• PRNT(4) . KLAC • PRTMF• PROUT• TOTPIX•

SCRAM • PUFHTX •ki11FTOT•NHUFSn•NDUMP•LAIIFD
3. MAAHF• APFA• NwnS. NWDRS• NPTS• LRUF• T019NOCYCL

C
INTFOEW T(jTwkneSY".P ►ANT.PRTMF,•PROUT•TOTPIX• SCRAM1eHUFPIX . HI I FTOT	 S

I •rLSNI AM	 S
r,	 S

PEAL CIII+1l 1).SKF',^lll•KUkTl1•OSUM()• nVARI)	 S
NFAL* A irSI)( •A O.M61) •SG(MQ*M()) •TAU(M •Mn) •ER (MQ•MIA) • 	 5

1	 \IFW (n"^J•^.^)1 •f^RT IM^.M01.D11M( MQ•MQ) •DSG(MO•MO) •nTAU(MQ.MO1	 SS
c S
r	 To SAVF. ST0RAGF. Wt USE SEVERAL ARRAYS FROM THE CALLING
r	 SF010'CNCE I N MORE THAN nNF WAY. SINCE wF CANNOT EQUIVALENCE	 S
r	 NbMt'S IN THE CALLING SEQ(1FNCE• THFSF ARRAYS HAVE NON •MNEMONIC	 S
r	 InFNTTF IF:P C .	 IN! PARTICULAR •	 S
r	 DSO IS ALSO IISFF) AS THE TRANSPOSE nF nRT 	 S

P

sp

SP

00010
0000
000 0
00040
OG050

00070
00080
00090
00100
00110
0010
00130
00140
00150
001 60
00 70
nolAO
0o}QO
00 on
00210
002?n
00230
00240
00250
00260
00270
00280
00290
0031)0
00310
00370
00330
00340
00350
00360
00370
00390
00390
00400
00410
004?0
00430
00440
00450
00460
00470
004AO
00490
00500
00510
00520
005'0
00540
00550
00560
0OF70
00580
00590
00600
00610
006?0
00630
00640
OObrio
00660
00670
006AO
00640
00700
00710
007?0
007'0
00740
n0750
00760
00770
007An
00790
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.r

r ILF :	 SPi. I T	 F OR T W AN	 A

r F.PE	 IS At Sr) usFn AS SO**? ANA AS n(0AJECTIVE)/0(S6**?) SPLOPA00r VEI+	 15 AI.Sn IISEU AS TALI**2 ANO AS n(00JFCTIVE)/O(TAU #*2) SPL00N10
C 00M I'+ A GUMMY ARRAY USED IN MANY WAYS SPL00A20C SPL.008 30r TNf. ITFWAYION IISFS 51, AND TAU AS THE SOUAPF ROOT OF THE COVARIANCF SPr_00840

-ATolx. TO INSUNF POSTTIVE OEFINITENESS
SPL006Snr CnK► T .► nL 	 PAKAMPTFNS SPL00870

r SPLOO880
COMMON/SPPAN/ GAh' AOFT•DF_LMETiS TMET•09COV•ORSOFW•OHKURT•EXMNSO•

T	 SHRMI ►4,FMMA,. • r,AMCFN • TSQ
SPLOORQO

NI^DAMP • r)0PPMS•DIAGoTIMO • TIM1•ITF. RMX•
?	 SPNf l)	 I TF R

SPHL,0900
•

kFAL w 4 OAMlMFT • I1E LM .T SGTMFT•ONCOV
b

 OA KEW i OHKOPT I CXMNS9 •
1 5Hk"IN9 C XM4X9r%AMC9N•

SPI.000) 0
SPL000?0

SOINT•DAMP OQPM 'S•TiMO^TIM1 • SPRE p
u^AL*A 1^.1.OA).tir+R A(161•TI 	 T,VD

Sf+LO0930
SPL009401 A)	 j6)•n0FL

1	 ( 1A)snSQ I(11^). V0FL (1 	 1•VT1SOn(;6)•S(.6)•E(wo SPLO09SO
FV1JkT(1h)9FW (16) SPL00960

WF AL*A k(l) SPL00970
FIjl1IVA1. FNCCE 	 IF.kf1^ l 11 •R (11) SPLO09RO
L ;)r ICAL	 1)IAr, SPLA0990
r ►ATA	 IPLArIK • ISTARS / 0 aPL010n0nATA	 GoPAI15 14•okAn ►4 T /1.•1./ SFL01010r SPL 0 0 ?0Mr^S=MO. ► •C^ SPL O 10 30

r, nnAFAr = MAxIMI ►M TIME * 	T Mn•TIMI• DOHPMS IN COMMON CRLO SPLO1040
n( ► HFAC = ( T 1(40+AM( ,► * T IM1) •	 OP PMS SPL 0101;nr SP OI060

r
wF. 

MI ►ST f IKST r.F K'F60ATE CFNTtRFn VERSIONS OF THF' VA P IANCE• SKEWNESS SPLn1070r 011i	 010 ,4TUSIS* SPL01080
r SPLOiO4 n
r VAAlA61rF SPI.n110n
r SPLO1Ii0
r FXPA`4n	 VNT K1	ANY► 	 KIIRT SP1.0	 1?0

wO=1F n/w Q0 SPLO1 130
Cat 1,	 i)^!^M Tx tUUM . vRIN ( KL +1) ► SPL,0114n
H(d=AM+)+ ?f; P SPL 01 15O
rAI L	 I,S6NTx (r► 1 A(/.KART (KL+1)) SPLO1160

r, wf Vl VF wF T(+HT F ACTnN FROM SKFW
SPLO1170
SPLA IMO

nn	 F1	 I=1•"4rJ SPLOIIQ0r SKFw`*SS=	 ^KFw SPL.01?nO
S(I)=SKI-W(I•KL) *wn SPL01?.1n

f1	 CnNTI N OIF SPLO12?O
r SPLO1230

I	 r,	 (UN I10 1I t- SPLO1240
r' SHIFT Tr ► FnA ,1F WITH UNIT	 INVFPSF COVARIANCE MATRIX 	 ( 00M)+ ^,PL0125n
C ('00 0TNATF	 TkANC M ATInN CQFATFI)	 IN ONT•	 FIGFNVAL11ES	 Itv E SPLn126n

rALL	 FT(iHo T(r-4 (^.M(i,nUM.f.nRT ► SPLO1270
r (ITI ATF	 ALO N6 C( ► nWI)I vATF AXES TO MAKE. CnVAN A UNIT MAINIX SPL01290

00	 101 SPLO 1300
F(T)=F'(1) w w(K1l SPLO1310
Fk	 =	 I)51jF+T (nANS (I- (I))) SPLn13?0

r SPLO1330
r)n	 )III	 ► =1 . -m Q SPL O 134 n
0RT(J.I)=1-F*0PT(J9I) 5PL41135(1Inn	 r15h(T.,11= nNT( J•I) SPLO1360

f SPLO1370
C f ► r ► IHF L I YFAk 1HA N SFORMATIONS SPLn13An

CALL	 MI.TI( ► l1M*0TA(J•0R7) SPL01300
CA(.L	 fA1.T (OTAII,(1SGI•UUM) SPLO1400
CALI	 *'V ► C (N•(15Q•S) SPLO1410

r SPLO1420
r Tr+ F Nr3 ()F+1-FM	 IS N04	 IN 4 FRAMF w HFPF, THE	 COVAk MATRIX.	 IS A UNIT MATRIXSPL0143n
r SPLn1440

► 71	 r( ► NT I ry(1F SPLO1450
r. 1 t1 TTIALICF	 ANTI	 NA K F'	 rn01 ► 	 INITIAL	 GUESS SPLO1470

r,A 1 1 =.nn1 ► 1i1r r ► SPLO1480
C G TN # 1+ FkAMF'	 wHE W F	 KIIRTOSIS	 IS nTAGONAL SPLL.A1500

CALL	 FT r;N ( IT (h49M41,DTA1 ► ,EVURT•nUM) SPLO1510
r K I i Q TnSIS=K1JNT— ( f40+?) *COVAR	 (IN TRANSFOPMFn FRAME.) SPLO15?.0P()	 ^,k	 T=1• M9 SPLO1 5 306A	 FV1114T	 T	 V11k; (	 *wn -H(?!	 ) =F	 I ) SPL01540
r SPLO1590r 4nTATF cvKF w I ,J tSS	 Tn	 THAT F14AME SPLO1566

CALL	 mTVEC; (S.nI1M,R) SPLO1570
SPLO1580
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:t

i

t

t

1

t

1

1

I

t

t

t

F 11 F: SP,, IT	 FORTRAN A

r I MITIALI7ATION SPLO1590
nF,) INs . 3 SPLO 600

PT'CMs(0j. SPLO1620
0wT 4.;M:Om SPLO1630
TNNssO50A000 SPLO1640

TK ONQsTPN• TRN SPLO16SO
SIOLO1670r FTNnMMAX LNEGATIVE FIAFNVALUE 	 CALC ROOT SUMS FOR SKEWNESS ADJUSTMENT

nn	 111	 T= 1] .*`c^ SPLO 6H0
SPLO1690IF(FVUN(II).GT.AMXVAL)	 GO TO	 103

AMXVAL=FVUkT(i) SPL01700
IHFSsI SPLO	 71(,

SPLn17201n3 RT	 a nc+)aT(32.no •nMAXiIO.f)O•EVURT(I))+TRSO)
RT C MxPTSM+(;T SPLO1730

111 nkTSMsnNTSM+I./WT SPL01740
TC()F's4. +AMQ SPL 01750

r SPLO1760
r CK FOG NFG EIGFNVAL.t)F SP 01770

IF(I Q F.S.FGon)	 60 TU	 11A SPL01780
r SPL01800NFRAT 1 VF E16FNVALUE• AnJUiT	 (GOOD GUESS+ TFMPORAPTES

nF1_IN = flSURY ( r)SORT ( -A. • AMXVAL) 1 SPL01810
SAP	 a PAHS(S(IPF.S)) SNLO1H?0
PTS4cRTSM+5.3333333-SA9/OELIN-TRN SPLO1630
MRT5m =0kTSM-1./TNN SPLO1940
TCnF=Tr0F+.333333

SPL0191SO
c PnS AND NF6 E1(^F.NVALUE AnJUSTMENTS SPLO1870
r f K F(l p NFG F.I6FNVALOF SPLO18R0

11 0 TkN= TPN- (TCOFOTPN-PTSM)/(TrOF-TRN*ORTSM) SPLO1890
TW c%QxTRN+TRN SPLO1900

r SPLO1910
IF (iHhS.E+).n)	 60	 TO	 119 SPLO19?0

i NVA F IVENVALUF.	 AUJI)ST	 s GOOn GUESS I 	TF M PORARTFS SPL01940
Fot = nSukTt-ln,h66b7n0*AM9VAL) SHLnl95O

r THE	 rnS.A('US E)PRFSSION FINDS THE ROOT nF A CONIC. SPLOIQ70
TTFMN-	 (`+AH « (4.*SAH- TRN*OFLIN)/(AMXVAL •FRT)) SPL019An
IITF I^+Q	 =	 !)MAXI(-.9Q ga9900•ITF.MP) SPL01990
T,)TFMN	 =	 r)mTrJI (.(4999 g9n0#IITFMP) SPLn?nn0
(*1 IN	 =	 SAH/S(114E ,;)	 DiIIN1(2.n0.n5t7PT(FPTpf)Co%(o3333331300* SPLO2010

1	 ()APr0S 4 T,)TF t-+ F) ) ) 1 SPLn2o?o
0 iFS=?.nn r S ( THE r,) /nFL IN-.51)n*TRN SNL02n30

r IN ANY CA';F ► 	 C WFATF	 FACTnR USFD	 IN MFAN nISPLACFMFNT CAL.0 SPLOPO40
i1Q Of1,FAC=Ot1.1 Nj+A da*OAKUPT/OHSKFW*. cmn+2.SD0/OS(JRT(1)AHS(TRN1/AMO) SPLOPO riOr

SNLn20b0
r SPLn?070
C rFn,FkATF	 C	 UAL	 INITIAL	 VALUF C SPLO20PO

Ian	 115	 i=1 •'*c) SPLn?OAo
F1=1./Eli) SPL02.100

SPLO2 1 10
r I N ITIAL ('( ► vAr4 1ANC:F	 MATRICES	 AND ROTATION MATRICES SPLO21PO

00	 1) ?	 J=1 . fM4 SPL 02130
O5(: (J• I) =F I+^++wT (.). T 1 SPLA2140
S(;(J•I ► = OF- 0 SPL021SO

1I);)TAII(,J	 T)=nF0
SPL02160C

C CALC11l.ATF MEAN OISkL.AC,FMFNT 	 IISING S KFWNF SS SPL021AO
FRT= (n ci.4H T (()+." n X 1 (nl)0. 3C. UO a F VURT (I) +TRSO)) -TRI+l) 4 .2Sno SPL n21 90
HTP=?.*FNT+TNN SPL02200
r)F I (T) =4. w S (I) a HTR/ (I)FLFAC+HTR*HTR) SVL02?) O
TF (I. N+F. I I "F5)	 GO	 TO	 113

SPLO2230('
r SQFCTAL CALC,UTATICN ALONG MAY NEG FI6FNVFCTOR SPLn224n

k kT =11HF S SPLO2250
nF 1. ( I ) =0EL I f, ; SPL (12260

Ill	 S T r- SPL02?70
r, SPL02280
C CAL CIJL ATE•.	 C(IVAP I ANCE	 MA TN I X	 DIAGONALS SPL022QO

DDS(j)	 =	 >.(,n n Sl(+ - .on1n0 SPLO2300
nn5C^? = S 1+;+F Q T 5PL0231 0

SPL023PO
ltr)S)j:i	 =	 i m IrI1 (nOSGi.nf)SG2) SPL02330

nr+SC•4	 = 0 m A x 1 (n,D0.Of)%G3) SPLO2340
UnsG=nSQkT 1nnS(74) SPLO23S0

Sr, (T . 1)	 =	 nn5r, S`aL02360
115	 TAI1(1. T) =nSOPT (I)MAXI (SIG-EHT•.001f)O)) SPL02370

_ z	 _ --7



FILES SPLIT	 FORTRAN A

CALL "LT ( nkT+0SG9DUM) SPLO23AO

C	 INITIALI7F ITERATIONS SPL02400
SST?=-•OAFO SPL02410
FIES T= l n'TO SPL 024 JO
T TFRs(4

UL0?440
r

C.	 TTF.RATTON CYCLE STARTS HERE. SPLO2450
r SPL 024,0
c	

CAI.CULAIE OAJFCTTVE FUNCTION.
SSSPEOP470

f	 TEMPnRARTFS 0FNENOINr ON GAM
SPLO?5f9► 0

1SA GP=.SOn « (1.nn+GAM) SPLO?S10
+M=•5D0- • SJ0*6A M SP 0?520
AA=M*GPLA SP 02530
HR= 1.5f)n •GANMCiAM-.Sp n SPL02540

r SPLO?550
r	 CAI,C SIGM A Sfl.•	 TAI) SO AND DIFFERENCE	 (nS0) SPL07560

t:ALL	 MLT(FNF95(;• 4;G) SPL02570
CAI.L	 MLT(VfW9TAU•TAII) SPL02590

r SPLn?590r	 , lnTF--M9S CAUSES PkoCF.'SSTNG OF WHOLE ARRAY SPLO260A
nt)	 1 6 2	 1=1 040c) SPLO?.610

16? nSn 091)=ERF(I.))-VFR(I.1) SPLn26?0
r SPLn2630
C	 CAI r nEL • *?• T Q ACF (1S0 SPLO2640

TNn=OEn SPL07650
nFLSG=nh 0 SPL02660
nO	 161	 121 4 A4 0 SPL02670
0Fl.Sra=nELSd+nFL ( I ) *DEL ( I) SPL026AO

161	 TRn=T Gn+US fl(I.1) SPLO2690
r SPLn2700
r	 c°Al.r n ; ► nFl.•	 ro;q Dso SPLO2710

CAI L M 0.C(w9DSQ90FL) SPL02720
CALL MI.T (f)UM•DSA•OSQ) SPL02730

r SPL02740
C,	 TF(APS F014 04JFCTIVE FONC. CALC SPL02750

SPLO ?770AH i► nk1RN+^= Sn 1- ( AM (*Tkl)
r.A^^2= ?.F0(► GA^f SPLo27Ao
GAMUEL=IMAM* nFLO SPLO?790
FkrOV-AMR SPL028G1
FkgKFW=OEO SPLO2810
FWK(fwT;0F0 SPLO2820

r'	 VFC.TUk	 ANO Ak f-)AY5 L15EO HEWF AHE	 ALSO 0 1;Fn	 IN THE VEkIVATIVE CALC SPLO2840
C	 rAl_C	 ACTI)A1.	 FaNIl a ti SPL02850

r+ n	 l( 9;	 1=104 0 SPL 02860
r	 1)F,1.TA	 'I SPLn2870

5PPOA (T) =TPf)*f7F?L (T) +2F n*R (I) -GAMOF_L pnFL (I) SPLO288n
T (T) =A A*SNNf1A (I) -S (I) SK-02A90
00 1 66 SPL 0240 n

r	 PFI TA ? SPLO2910
FNF`(I•,,I)=.AA a I)FL I1) +► nELYJ)+GF+pf.RE(I•J)+GM w VfR(I•JI SPL02920
Fkr(1V= F4CUV+FwF (I •J) **2 SPLO293n

r	 OFI_TA	 4 SPL0?940
010 (T • ,P =AA* (T M6*1)SQ (T • J) + PE (1*o(JM (T • J) +RRP*M-FL ( I ) N OEL (J) - SPL 02950

I	 (,AM714 (PkL. ( I) *R (J) +OEL (J) •R ( I))) SPL02960
^	 CALC FkRoPl;	 Im )K IJN T(1STS(FRKURT) • COVAPIANCE (EPCOV) • SKF_WNFSS(F PSKFW) SPL02980

I fiA FNK()NT=Fw0UWT+VFW(19Jl 	 **? SPL02990
F kCOV=F kCOV-;)Fn*F" PF (I • I l SPL 03000
FWKIIUT =F HKUQT+ (-2F. O*VFW (I • T) +EVURT (I)) *FVURT ( T) SPL03010
VF N (I • T) =VFR ( I.1) -EV0RT ( I) SP' 03020
FkF(I•T)=Fk F (T9I)-lf0 SP 03030

1 ,() c	 FPSKE W=F. NSKF°w+T (T) *T (T) SPL03040
TEST KIFw POTNT SPL03090

r SF)L03OhO
r	 rALC OHJFC'I'IVF F0NrTT0N SPLO3070
r	 (lNrnv•	 OP 4;KW 9 ORKUNT ARE LISEn AS PARAMETFRS DFF INEI) I II! CRLO SPL030SO

f)R,)=0"C0V*F 14COV+OHSKF.W*ERSKFW+OHKURT •FPKURT SPL03000
(;AMCbN=6AM 0GAMCFN SPL03 : n0
6MCF'=1F0 +6A fl *6 AM CGN SPL03110
0HJ=OHJ*GMCF SPL03120

r SPL03130
C	 rALr STFP 5I7f:	 (SSI7)	 ANn SPL03140

OH FST=Rf ST SPL 03150
1F(1TFPoE(a.l)	 PCTTMP=.2S SPL03160
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FXPEfTsSSIl*6QAORT*6MCF
SMRINKs 1.+ (FiF. ST-ORJ) /FXPf_CT
5MPINKsDMAIS(I((4UO/nMAXI(SHRINX•1.D-10)•DSMRMN)

CK TO SEE IF 1)R.)FCT VF FUNCTION
IF(OHJ F..FIFST) C90 10 170

00,J FUNCASN HA S NOT MPROVEDe
SMAV n (SHRINK-1FO) •SSIZSSI ZsSSIZNSNPlNK

F MANS(SS 7) .LT. 1E - 10)
THTMPanMIN1(THIMP900J)
PCTIMPaPCT MP-PCTIMPrnAMPO.7
Coll TO 1 90

HAS IMPROVEn

SHRINK STEP SIZE• SKIP NEW DERIV CALC

GO TO 200

.03170

.03180

.03}90
,032210
.03220
.03230
,03240
.03350
.03270
,032AO
03290
.03300'03310
,03?0
:03330
03340
03350
03 60
03370
03390
03390
03400
03410
03420
03430
03440
03450
03460
03470
03480
03490
03500
03510
035?0
03530
03540
03550
03560
03570
03590
03590
036nn
03610
03620
03630
03640
n36S0
03660
03670
036AO
03690
03700
03710
037(10
03730
()3740
03750
03760
03770
03780
03790
03800
03810
03920
03830
03840
03850
03860
03870
038RO
0389n
n 900
0 910
039?0
03930
03940
03950

F ILF1 SPLIT	 FoQTRAN A

l

r
r
r

;)k.l FUNCTIUN TMPROVEO • CCONCLUOF_ STEP SI7_E CALC
170 TH1MPanMIM (REST-ORJ•09J)

PCTT 14P=PCTI MP+(THIMP/nBJ-PCTIMP) N DAMP
K TF04P a NCTTMP • OHJ
1F tPr.l T MP M t.)qJ.I.E.nORFAC.^)R.ITER.GT .ITF9MX)	 GO TO 200
NE ST=OIAJ
DFX MAX a tXMAX
KHPINK=DM1141405UNT(FKMNS()+(1FO-SHRINK)»»?)•nEXMAX)
SSTZ =sSIZ*S"RINK
SMf1Vs5S 17
CA( CM ATE'	 IIFP T VAT T VE'S

TF 4fP SCAI.ekS nFPF. NnIN6 ON ORKURT • ORSKF_ M DEFINITION
f)KIIRT=AA*()f0	 RT
DKI?T6M=j)KlluTpl;AM
nSKEW=AA*OHgKk6
n6q= -?Fnr()KwTf,,4

TF mP VFC70kc, AND MATRIX PROMICTS
M L	 MVF.0 (EPF_f ► •FkE•DE(. )
CALL MVFC(nrnT.nSG)•T)
FALL MVFC(VnFL•VEp.DFI_)
rAi_L	 ACf ► M(1) ► IM.11l:k•I15W)
rAf-L MVFC(vori)n•UUM•DEL)

I I, ► 1TTAI.I 7 F	 V'00	 INNFW PRODUCTS
TVnSQ?=AF'0
T0FL=0Fo
f ! vnEL=nf u

^
TSPWn A=uFo 44 .p,

^O	 AroLC.	 TNNFR P Q oVur T5 9G

Q&4LTjs+!)rlT[ Fl.7TnFL(T) *T (I)
nvnt.L= 1)V0 L+QFL (1) aVnFL ( I).I SpwO p =TSPhOA+T (I) pSPkOA (l )
TVnSU?=TV0S0?+n( ► M (1 • T )

171	 TNVn ( I 1 =DSKFw p T ( I) +t)O r,*VUFL (1)
INITI AL IM FOP MUNF	 INNFW PRODUCTS

nF r4FD=nF.0
TF.PFDn=t)Fn
TNP'vn4 =()t ( ►
nvn?I)? =oEa
nCnV 2=2t 0*i)RGnV*AA

C41..C'..	 OF.PIVAT T VF	 COF.FFIrIFNT	 TFMPORARIFS
n? =?F O*AA* (r)HK ► /kTa ( Hti*DVDFI._-.SFn aGAM•TVOSU2)-OHSKEWwGAMaTUFL)
n3=(.)SKFv,* (T0F)-6AManELSQ)
nS MF W?=?t.()*0c;KFW
l)o4 0HT?=l.E ()aL►KU9T
w6,=nK0P T?*4iQP
0or, =-?FnaUK0HT?*6AM
,-"( 1 =r) ►iCOVaf4p
TAOI=nRCOV*rN1
IJNTF)Sf)=OSK E. ►J* Tf)F.L+OKl1RT+► .SFO*TVnSO ?-OKRTGMODVnF,L
nl)I=()KLIkl *TkD-nKH'T(;Mpn£LSO

CALC MnTkIK T1= MPS ANn DOT PRODUCTS	 SP
no) 17S 1=1 9 Mi )	 RP
nI kM U =nF kF a +nEL c I) aFRFU c I)	 P
nVn?U?=nV1 >?.nr +nEL(I)*VDSQO (I?	 SP
!^S P
r	 nofL 15 THE DFI o'IVATIVE WITH kFSPFCT TO nEL	 SP

f)OFL (1) =1' ► ['I)VP*FRED (I) +D2*f)E L (I) +03*T ( I) +DSKEW2*DSOT (I) +DS*VDEL (I) +SP
 
Of) 174 J=1 • A (j	 SP
TF..pf. I)Q=TF kF i)O+FRF (T •J) *r)SO (I •J) 	 SP
Tk?V1)4=TK?Vn4+nS(o (I q J ) +► U()M (I •J)	 SP

t	 r
r.

(	 r
c

i
r

1

l	 r

t

r,

r

5
S
5
5
S

S
5

5

s
S
S
S
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FTLF: SPI TT	 FORTRAN A

nOYOSOuTPVn(I)*DEL(J)+TPVD(J)*OELII)
1	 +0n3*VERl1•J)*0KURT2*DUMII•J)
VEP(II•.I)sTAUI*F_RE(19J)-ppBYOSQ

174 FRF(T•J)=SGI*FPE(I•J)+DBYDSQ
FRF. ( • TTt ) =LkF (I • ) + 11N^DSQ

r
17

	

	 DSO
VATiVF W ITMNFIESPECT TO COVARIANCE MATRIX ROOTS

CALL ACi1M ( U5Gr N9 FRE)
CALL AC'OM(OTAU•TAU•V R)

r	 CAI. ^ DERIVATIVE WITH RESPECT TO GAM
nl,AMa(1RCf ► V* ( - s 5FO) * (GAM»OERF.D-TEREDQ) -OHSKFW* (.SLO*GAM*TSPROA•

1	 AA*oELS« *T nFL) -OHKURT*tGAM*(.25EO*TVnSQP*TRn+.SEO*TR2VD4+
?	 (kN-. SF' n) *nELSQ*DVDE) -
7	 .SFO*HH*(•5F0*OELSQ*^VDS02+DVOEL*TRD+2F0*nVn2D2))+

r	 CALC TW. SQ.1/OFMTHE GDERIVATIVE AND ITS ROOT
SIIMM= OFO
Iq l)M VaOF n
nu lKl I= 1•MO
S(i4Va(1MV+I)nFl ( I)*nr)EL ( I )
no lAl J=1.siq

1AI CoNTI^lIMJ
4*)SG(T•J)*DSG(I•J) + nTAU ( I•J)*nTA11(I•J)

r,R AnS(4 = SUPM*S(+TME T+SIIMV *OELMET+DGAM *nGAM*GAMMF.T
r.RAnRTm0SnQT (6PARS(i)

r
r SFT (1n AND TEST POINT
r FNTRY FNOM NO r)FkIVATIVE CALC.

1 n n CO"IT INI)F
1(44 r ONT I NIIF

SPL03960
SPLO 970

SPL03990
SPLO4000
SPL04 :110
SPL040?O
SPL04030
SPL04040
SPL04050
SPL04060
SPL04070
SPL040RO
SPL04090
SPL04100
SPL04110
SPLC41PO
SPL04110
SPL04140
SPL041c;O
SPL04160
SPL04170
SPL041A0
SPL04190
SPLO42nO
SPL04210
SPL042?O
SPL04230
SPL04240
SPL04250
SPL 04260
SPL04270
SPL04 ?NO
SPLA42QO
SPLk14300
SPL04310
SPL043?0
SPL04330
SPL04340
SPL0435n
SPL 043E+0
SPL04370
SPL043AO
SPL04390
SFL 04400
SPL04410
SFL04420
SPL04430
SPL04440
SPL0445 0
SPL04460
SPL04470
SPL04480
SPL04490
SPL04500
SPLn4S)O
SPL045?0
SPL04510
SPL04540
SPL04550
SPL n4560
SPL04570
SPL045PO
SPL04590
SPL04600
SPL04610
SPL04620
SPL04b3n
SPL04640
SPL04650
SPL04660
SPL04670
SPL 046,9 n
SPL046140
SPL 04- FOO
SP004710
SF%L047?0
SPL04730
SPL04740

r
r
r mnVF TO NF-4 POINT

I a5 SMOV =SM0V /G;4AnkT
S6TMOV=SM0V*SGTMf T
no 191 I=1 •^+n5
S(; (1 . 1) =5r, I 1* 1) +51;T40V*nS f4 (1.1)
TAIL( I. l ) =TAI)( I . 1 ) +S6T4OV *nTA11( I • I )

1 4 l	 CONITINOIF
0ELMOV =r)F l MFT*SMOv
nO 1QP	 l=1.mco

14? (IF L(T)-t.)FL(I)+,nF.LMhV*nUEL(I)
(;AM=C, ;M+SM!1V*GAMMF. T*nGAM

r
TTFPATF ANO l I NITT NOMRER OF ITFPATIONS

TTFk=TTI-4+l
IF (IT F r+.GT.TTFw M w) 60 TO 2AA
r,0 T  1 tin

*** OFINJEkATE TWO nlEy %RCLUSTFRS **

SHIFT COOPOINATE' FPAMF_ RACK
?nn CONTTNIIF

CALL n` (1 = TNAr,ISP'OSF OF OLO OLD HOTATION
? c;n nil 251 i=1. 0+n

no ?'i l .1=1. 110
?'+1 nS0(J•Tr=UHT(19J)

Dc,l; AND IlT1)1,1 A W E TFMP APPAYS FOR COVARIANCFS
CAI L MLl' (f.)S(;•S69SG)
('ALL mLTIIITA1l.TAU9TA(I)

f,rAFAR -HF NI A74TCF9 oUT RY THE ARHITRARY FACTOR I SPRE:0 0 FROM CRLO
no ?'+3 I =1 ,mn
nu 2'S3 J=19x10
S PPEnn=.?*SPPFn*r)FL ( I ) *OEL (J)
TF (T.FO.J) SPRFnf)=SPPFDn+SPRfn
I15^ I I • J 1 = r)Sf, (1 : J) +SPNFOf)

>F'4 f)TA0(1•J)=0TAU(T•<))+SPRE00

n O ACTUAL V<QTATIONI
CALL MLT (F)0M•(rS(,•nSO)
('ALL MLT0)5A90kT9nUM)
rALL MLT(PUM9nTAU9nS0)
rALL MI.T (I)TAI19009n1,)M)
rA1.L MVF'C (N•opT90ELI

rPF ATF ANn LINK ^IFt• CLUSTERS
kA-MORS14(NTNCLS)

r
r
r,
rr
rr
f

r
r

r
r

r
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FTIF: SPLIT	 FORTRAN A

KRsMORSTR(NTNCLS)
SP`L047SO

C CRFATE NAME5 
AN	

LINKAGES FOR NEW CLUSTERS KA• K8
XV L=11NUlXV +2 IN

P`0047790

INDEX(KA)sINnxVL-1 SPL04790
TNnF_X(KH) s INnXVL SPL04800
LINK(KP)s0 SPL04RIO
LSiJHS (KM) s0 SPL04820
I. SUBS O(A) it SPLO4830
L I*►K (K A) sKH SPLO4840
1. SI IF!S (KL) sK A SPL 04850
L51)PER (KA):KL SPL04860
LSIIPER (KA) sKL

SPLO40A0n
IPLO4890r TnAnJ = AnJUST4FNT POSITION Its TERMS OF INPUT POINTS

IDADJ(KA)=NNTSO+TOTPIX
SPLO4910TnAnJ(KB)sInAOJ(KA)
SPL04910

r SFT up WEIGHTS AND PROPORTIONS SPLO4930
PPnP(KA)=GP SPLO4940
PkOP(KA)=GM SPL049SO

PROP t ( A) =f*P SPL 04960
OPPOP(Kh) wl M SPLO4970
SPFAC(KA)=-9094. SPLO4990
SPFAC(K8)s-9999. SPL04990
P0QAT(KA) =0. SPL05000
P(JQAT (KH) =0.

SPLOSO?0PNTNCM(KL)=1.
SNrAC(KL)=Af RIOR(KL) SPLOS030
0PP I (1k (KL) aSPF AC (KL) SPL 05040

r SFT PANAMFTEPS. SPL05050
wSTART=WFAC*A MA*SPCOR SPLOS060
W(KA)=WSTART SPL05070
OW(KA)=W(KA) SPL05080
rI4(KA)=wSTANT*Pk0P(KA) SPL05090
OCT N(KA) =C I h► (KA) SPL05100
OnFN(KA)=CINl (KA)/GP SPL05110
rTnT(KA)=w(KL)-OUFN(KA) SPLO5120
w(KH)=W y TART SPLOS130
ow(KA) = yl(KH) SPLOS140
C) n ► (KA)sw%TART*P ►+r)PtKA) SPL05150
nCIN(KA)=CI "J(KH) S'PLOS160
ODFN(KR)=CIN(KR)/AM SPL05270
CTOT (KH) =W (KL ) -0f)FN (KH) SPL05180
WA0J ( KA) =w (KA) +WAf ► JIN SPL051QO
WAnJ(KA)=W(KR)+WAI)JIN

SPLOS210r
r TNVl; kT COVAR MATNTX AND CALC VOLUME SPLOS220

CALL nM INV(SA.0f)M9DS6*VOLTN(KA)) SPL05230
CALL_	 (') t4T(4V(TA ► )•f1UM .DTAU.VOLIN(KR)) SPLOS240
IF(VOLIN(KA).LF.O..OR.VOLItl(KR).LF'.0.) 	 PRINT 6S39KL9KA9KB• SPLOS250

1	 VO)_I^i(KL).VOLIN(KA)•VOLIN(KR) SPLOS260
f, S'A FOOMAT( • nVOI ►JMF FRROR	 IN SPLIT:	 CLASSES•	 VOLOMES • •3I5.3E10.?) SPLO5270

VU11 N ( KA)	 = AHS(VOLIN(KA))*.A756SIO?f)IE-26*(6.2A31853A7)** MO SPLOS280
VOLIN(KR)	 = A^4S(VOLIN(KH))*.A756510?A3E-26*(6.283185307)**MO SPLOS240
VOI.PT ( K A)	 =	 S4)RT (VnLIN(KA)) SPLOS300
VnLRT(KK)	 = 5QPT(VOLIN(K9)) SPLOS310
nCON (K A) =O()C(1N SPL 05320
t1CON (Kf0 =UDC0N SPL OS330
Lf ► r.p SPLOS340

r SPL053SO
r cFT (J O AI.1	 THE ARRAYS AND VECTORS FOR NEW CLUSTER SPLOS360

nn	 210	 1=10- 40 SPLO5370
SKFW (KA+.I) =f ► . SPLOS380
cKFW(KH+I) =n. SPLOS390
SUM( KA+ I)='N STAR T*(SUM( I+KI.)/W(KL)+IMMR(I)) SPLOS400
SI1M(KH+ I)=wSTART*(SUM(i+KL)/W(KL)-GP*R	 I11 SPL05410
r1StiM(KA^1) =SUM (KA+I1 SPLO'S420
nStIM( k f+ +I)=S1aM(KH•I) SFLOS430
no	 ?.1(► 	 )=1 . r SPL OS450

C Lnr;	 IS A LOCAL	 IMnFx WITHIN TRIANGULAR ARRAYS SPL0'546n
Lnr=LOC.1 SPLO5470

VWTN(KArL0C)=SC(I+J)/WSTA RT SPLO54RO
VWTN(KP+L0C) =TA'J(I-•J) /WSTAPT SPLOS490
k ► )QT (KA+L(>C) =n, SPLO55OO
K0PT (KA+LoC) =n. SPLOS510
0VAR (KA+L0C) =0%(4 (I.J) *WSTART SPLOSS20

p 1n nVAW(KR+L0C)=nTAU(I•J) •WSTART SPLOSS30
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F*T t. ir l SPLIT	 FORTRAN A

NOFLIM z 0
PETURN
Ff4r)

SPLOSS40
SPLOSSSO
SPL05S60
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FILF! %s)'NTX	 FORTRAN A

141AROUT I NF l%QMTX (SA • AM )
RFAL ST09AM

T"	
gg	 IIr	 AN Ma*MO GUAR EXSYMMETRICRMATRIX FINMS^aDIMOMO*MAjORM AND MAKES

COMMON /MtSCI Mn•MM•LR• V•NINLS•MXAR.MTTNITiKROOT iEPS•OEELTt
1	 AMQ;OD,0N•XOVF^0 XMNFL^•MA JIN•ELIMTM^N PT14•VFAG•AMM•S^LTM•
2	 INDVLMFAC•NP Sb• ORA M•SPPMVTM•OMFAC• ACTM•AMOFAC•
3	 AMAMIN•AMOMAX•AMORAT* VOLLIM981AS•PJOIN•VRJOIN•MSIM•MOELSM ♦

F.4	 4ETTER9MOn9CORLEN•SPCOR
c

nIMFNSTON AM(47S)•SA(900)
LOC =u
VOW)
n 11 T=l.Mo

no 10 J=1•I
LOC„=LOC•1
Sw(IJ)=4M(LnC)
SG ( I mQ+J ) =A M (I.00 )

in IJ=TJ•ma
I1 TMn=IMq.Mo

MF T9RN
F Nn'

00010
00020
00030
00040
00050
00060
00070
OOOAO
00090
00100
00 to
00120
00130

00 sn
00160
00170
00180
0090
n0 00
00210
00220
00230
00240

l
l

5

F

4
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FIl.F: S T A TIS	 FOOTMAN A

CMAFJOIITINt	 ATATI5(KROTIN•PV•SUMoSKF.W•KURT•OSUM90VAR) STAG0010
r STA00020
f P lJRF NSF 5 A00030

(TI	 TAKF EACH TNPUT POINT AND CLASSIFY IT (ON A FRACTIONALr S A00040
F 008AMILISTICc RASI5 . 1 STA00o50

r
r

(21	 UPOATES THE VAFITOUS STATISTICAL PARAMETERS ASSOCIATED WITH TMf JTA00060
CLASSES i mn CATER. TA00070

r ('41	 CALLS ADJUST TO CHECK TO SEE IF ANY OF THESE CLASSES ARE STA000An
r PATENTIALLY TWO ANC AF. FER THOSE TO THE ROUTINE 0 SPLIT O STA00090
f, STA00100

TNTEGFk	 H' ►FSIZ • AUFCNTr
STA001 ?n

C Twi c, HPOGRAM TAKES EACH INPUT POINT AND CLASSIFIES IT STA00130
r
(

(AN A FNACTTONAL. PK08A8j1.ISTIC BASIS)	 TT THFN
UPDATFS THE VARInuS STATISTICAL PARAMFfFRS ASSOCIATED

STA00140
STA00150

r WITH T mI . CLASSES INDICATED AND CHECKS TO SEE IF STA00160
r ANY OF 1HF. SF CLASSES IS POTENTIALLY TWO.	 THOSE WHICH STA00170
f. ARE APE QFFFRRFn TO THE ROUTINE 9 SPLTT l . STA001A0

^i MENGTON	 INnEX ( 27)•LSU #iS(30)•LSUPEk(29)•InAOJ(2A)•NSYMA(12)• STA00190
I	 PC(JM(76)•P Q TkCM(?5)9CIN(24)9	 TOT(231.PROPl22)•SPFAC(?11)•

'
STAn02n0

?	 iA( ►.)(PO).w(Io) ♦ UPNOP(IS)•OW(17)	 VOLTN(16).VnLRT(15)•ISCON(14)•
PORAT(13191)3	 SS(I?ItPPASS(12)•PS^(111.00IN(M oPCONO(T)•

STA00210
STA00220

4 0PNIAQ (V).O0FN( 8) STA00?30
014FNSTON VRIN( 475)•GFN(999)•GRFF(999).ALiNK(1) STA00240
F0111VAl.FNC.E	 (LTNK(1)•ALINK(11))a(LINK(31),INDEX(27)) STAOO?5n
F o llIVAIFNCF	 (LTNK(31)•LSUASf30)) STA00260
F"4111VALF_NC.E ( L INK (31) • I.SUPER ( 29) 1 •	 (LTf4K ( 3l) • IDA0J( ?A)) • STA00270

1 0.TNK(:31) •NSYMH(1?)) • 	 (LINK(31)•PCUM(?6)).	 (LINK(31).PRIRCM(25))•STA002A0
P	 (LTNK(3 1)•CIN ( 24))•	 (LINK ( 31)9CTOT ( 2.3)19	 (LINK ( 31)•PPOP ( 22))9 STA0024n
:3	 (Ll f j 0((31)9SPFAC(?1)1,.	 (LINK (31)9WADJ(20)19	 (LINK (31)	 w(19))0
4	 (LTNKfi1) . nPUOP Q 8)).	 (LINK(31).OW ( 17))9	 (LINK ( 31)•V^LIN ( 11 6))•

STA003n0
STA00310

4	 (I;,INh(11.vnLRT(1S1)• 	 (LINK(31)•DCON(14))•	 (LINK(31)•PORAT(13))• STA00320
6	 (I.INK(31 )s0 ISS ( 12))•	 ( L INK (31)•PPASS(1?.)1•	 ^LiNK(31)•PST(1] F)• STA00330

(L.IwK,(11).oCTr^(in)1• 	 (LINK(31)9PCONn(7))•	 (LTNK(31).VRIN(i))• STA00340
k	 (L.I N KCII).GEN M)• 	 (LINK (31).OPRIOR ( 9)1* 	 (LI0K(31)•OI)EN ( A))• STA00350
co 	 (L IN" ( 1I ) .(:RF:F(H) ) STA00360
ro"HOr1 /FLUS/ JUNK(12.)•NARL•NTOP•NT8S7_M.NWANT.L INK (14100) STA00370
OI M h,,NSTON	 MXAN(3l) •LV(3):LQ(3) STA003AO
F(g 111VAI,FM(;r.`	 ( L P (1)	 LVRIN) • (LR (2) •LKURT) • STA00340

I	 (LP(3)•LOVAq)•(LV(I)•LS(IM)9(LV(2).LSKFW).(LV(3).LOS UM) STA00400
r STA00410

(704mON,	 /Mlsr/ MIJ.MM•I_N•LV.NINCLS•MXAR.WTTNTT.KRa01•EPS•I)ELT• STA0042n
I	 A,4r► .ii1,)rOt•,i.XOVFI.O.X(INr:LO.WADJIN.ELTMTH.SFPTH.VFAC•AMM•S8LTH• STA00430

J^'f^XV1.. '^F AC.NPTSO• PORATH.SPMVTH.DWFAC•IiRACTM•AMOFAC• STA00440
.4	

AMOK+1NgAMOMAX.AMOPAT•VOLLTM98IAS•P,.InTN.VkJOTN•WSIM•WnFLSM• STA0045n
4	 HFTTFk9,Atr)F.COPLEN.SPCOR STA00460

C STA00470
PI MENSTUN P aCCFL(?).MACCEL(2)•VACCEL.(2) STA004AO

C
rQMMOri	 /STP A '^/iiAIT •CONLV•SOHND•SKCHT•TP4NII•TRCHI•URKHMD * LJRKCHi. STA0050

1	 PArCF'L.MACCFL.VACCEL STA00510
r STA005?0

r0MMUN/rLUSTk/	 InF.GIN.TOTWPn•CL.SNAM•IPTeNUFLD• 	 SYM(61)	 • STA00530
I	 LNCAT•	 PRNT(4)	 •	 K.L8C	 . PRTME,	 PROUT.	 TOTPIX• STA00540cC)'A M ` .,HOFPIX •NI)FTOT•NfiOFSf1•NDUMP•LQUFD 5 A00SS0
'1. h AXHF•	 APFA ♦ NW(15•	 NWORS•	 NPTS•	 LRWF•	 IG19NOCYCL STA00560

r STA00570
INTF(-FP	 TUT6,4 t).SYM.PRNT.PNTMF•IJROIIT•TOTPTX•SCRAMI •HUFPIX•HUFTOT STA005AO

I,rl.SNA I^ STA00590
r STA00600

('0 ,4MON	 /14 &1\1(')/N X9 NXA.NXO STA00610
rf4mK,rvF*** I STA006PO

RFAL*14	 IFAr.7 l)9105 STA00630
NFAL	 S1)M(I)•SKFW()).KI IRT(1)90S('IM(1)90VAk(1) STA00640

r STA00650
nI MEwSIUN	 RFL.(30)	 .	 COVEC(30)	 •	 PV(MQ g 811FPIX) STA00660

r STA00670
OATA	 M0r4TF9AM0M 1 TF'.PLIM/3.3.•.1/ STA006AO

r ,•ni, f TF --- CHFCh	 1.1K.	 RATIO	 1/3 OF	 THE	 TIME•	 FLIM.	 WHEN PROP.	 LT	 /.1 STA00690
TNTF(,F.k	 0I5r STA00700
XPO)IST)=Ex v (-.5*niST) STA00710

r, HF14	 AH('VF 6DET	 IS THE SGOARF wnOT OF THE COVAR1ANCF STA007?O
r NATPIX•	 AND FFAC	 15 E POWER OF P T, STA00730

KR0T= KP0T Jri STA00740
t, iPTSO	 =	 n STA00750
K)1T	 =	 NOCYCI STA00760

W OM	 ( 1.9976) NOCY0-' STA00770
ug7F. F OP %IAT	 ( t NOrYCL= • * 18) STA00780
r STA00790

8-90
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VILFS STATTS	 FOPTRAN	 A

R M08 *64666666667 M AM0 STA00800(, KL = LSURS (KROT) A08610
KLw O AOOQ1330

C AMM^A WFAO AND PROCESS DATA	 NIT	 TIMES MM1AM S A00840

C ITFR s 0 S A00850
S A00860
SfA00870C

1	 ITFR s	 I TFR +	 1 STA00840

l

C

S A0090
90 0

•tea READ 1 BUFFER OF SCRAMBLEn DATA 0*0
SIA00

0
r S A00910C MW - I. FNGTH OF ONF. VFCTnR STA009?0A IIFSI /. 	 = r1UFPIX	 a MQ STA00930

NAiIFS :	 TOT I -#pD/PIIFSI7 STA00940
LQIIF : MOD(	 TOTWNn . AUFSI?	 ) STA00950TF( LR11F	 J;T,	 n )	 NAUFS w NSUFS • TT

C TNAf)DP = 1ST wnkp OF ORIO DATA ON FAST STnRAGF STA00976
INAnok a SCRAM) STA009AO
4V7CNT = 0 STA00990r TOTwNn a tin.	 WO04 0 1; IN ORIGINAL DATA ON nRUM STA01000

l r mn a LENGTH OF ONF VECTOP STA01010TnTP1X _ TOTWRO/Mfg STA011 020
STA01030

Sn	 N()FCNT = KUFCNT •	 1 STA01040
r STA01050

=N W ORDS 	 hlIF5I7.
IF	 ( LRIIF	 .GT. 0 .ANn. HUFCNT .FQ. NHUFS 1 	 NWORDS a LAOF

STA0 1 060
STA0070C STA01040

( ( STA01090
C%L,I_ PPEAO	 (TNADUN.	 PV.	 NWOknS.	 ISTAT) STA01109

In	 IF(	 ISTnT	 .OT.	 0	 b	 GO TO	 10 STAG	 110r STAO 120TM8nOR = INAnnu . NWORDS STA01130( 14141	 t.	 - NW0Pnc,/M0 STA01140'11 nn	 =	 NP1XF1 STA0119;0
r STA41160

1 r STA01170C aaa TNSPFCT FACM CLASS AND PROCESS EACH OF THE DATA POINTS	 ••• STA01180
oo 39Q loo=l.rino STA01190r a• THIS CnnF I+FTS NANOOM NUMAERS. a• STA012n0r AFT NEXT PLANT	 InI SEQUENCE STA01210(

STA01220
rr v,lF IISF MnNTF-CARL-0 TFCHNI(JUFS FOR LOW PRORARTLITV CLASSES(P.PLIM)

STA01230
STA01240

PCIIM (o P oT) =o. STA01250
STA01260IF(	 1nlnF;x(Kl)	 .NE'.	 0	 .AND.	 I(L	 .NF.	 11Q) STA01270

W oq	 TF (6.1000)	 II ► n	 .	 INOFX(KL)	 .	 K L STA01280ln(cn FOPMATT(	 ax.	 0 gaaa WARNING F440M STATTS a aaa	 ON THE	 I t 	 ?49	 15. STA01290
'41?)(a	 I TIMF ♦ 	 INDEX(KL)= g 	* ' T59	 3X.	 t o 	 KL= t 	.	 IS	 ) STA01300r STA01310

PRTRCM; (KkhT) = 0. STA013PO
PPASS(KOOT11=1. STA01330
TSFC=n STA01340KL=L51 l PS (K R0T ; STA0)350
KFATH=KtiuT STA01360

C AO	 1 1̂ P.4 rI.^,STF P	 TPh E STA0137013n	 I  (LSI •rS(KLl.F0e0)	 GO	 TO	 131 STA01380
STA013QO

FT P Ih	 Q 01 10;0 	 100F STA01400NC I IM 0(L) =0. STA01410
PNTkCP4tKL)=n. STA014PO
KF'ATH=kL STA01430KL =LSIIRS (KL) STA01440^ O TO 1 VI STA014SO,F• aaa	 y STA01460r STA01470

C CALL	 IIs %IWF I(7HTF; Lr rOI4MALI7FD	 VECTOR REL STA014AOr WI)SF	 =	 r(IN14E I 'tT	 WF 16HT STA014QO
1 ,41	 TF(INnFX(KL).LF.0)	 Gn	 TO	 13.3 STA01500

STA01510
r (1St' NEW wF IGHTS ANO MEANS IF AnJ1lS T HAS RFF.N CALLED STA01520

rALL	 C O PE(:T(NF:L+PV(I*Tt)O). w (KL),SUM(KL•1)) STA01530
W0 l;F=w(KL) STA01540P rtnP(KL)=CT I^ I (KL)/(W(KFATH)-CTOT(KL)) STA01SSO
Go	 TO 134 STA01560rNnn^F'aaa y.5 STA01570

1 a3	 CALL	 (' f)NFCT (RF.l .PV (1 ♦ TDO) rnW (KL) 90S(IM (KL+1)) STAC115040
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F1L.F: STA71S	 FOO T P AN A

W0 1%F sOW (KL) STA01590
1i4 nISS(KL) sf)OTSu(PEL9VRttN(K``+1)) •MUSE

Affs,	 OIISSM) +
STARl600
S A01611 0s	 DCBN(KLl

r IF14N5(wt)IIS51.LF.	 100.1	 GO TO S31 SAO 620
PCONO(KL)80. STTAn 630
(1U TO	 13A STAG 640

%1I CONTINUE STAO 6SO
` T a - •5pwu155 STAG 660

XTFMN s EX P( Y) STAG 670
t' P nNf)lKL)=XTF.MP/VOLNT(KL) STAG 6AO

1'i4 1	 (LSUf+S(1(L).NF,.0)	 PCUM(KL)•PCUM(KL)/PRIRCM(KL) STAO 690
Sv11SF =Sf+FAC (KL) /SPCOR STA01700
IF(SVIISF' * ST.X(IN^FLO)	 60 TO 231 STA0111710
RST(KL)=Nk0P(KL)«PCONO(KL)r

STA01730
r	 SFT K1. - LAST 000F	 IN STRING STA01740

90 TO Pay STA01750
?iI 1F'(;P0c;KeLT.XnVFLO) GO TO 23? STA01760

PST (KL) zPk0P (KL) •PCl1M (KL) STA01770
00 T(1 734 STA017H0

I	 Pit rONTINIIE' STA01790
7Z=F.XP(5PIAF) TA01800

P3'^
PST(KL)=IJ POP( K L)*( PCnNn ( KL)+Z •PCIIM ( KL1) /fl.+Z ?)uCU M (KfATH1=PC IIM(KFATH)+PST(KI)

STA01H10
STA01M?0

PAIRM(KFATH)=PRIRCM(KFATH)+PAOP(KL) STAn1M30
13y KLsLW (KL) STA01840

1F (KL) 130# 14Q.1:30 STA01A50
r	 Get Up THF.f STA01860

14Q KL:KFATH STA01670
KF4TH_LSUHFR(KL) STAOIHMC

33
STA019(01(01r	 WF NhW KHAVf^THE kFLfVANT 1 CLASSES ANn THEIR PROHAAILITIES AVAILAHLF.

r nIFXT WE MA K E' TNF A PPROPRIATE W IVIOUAL FIRST-ORDEP STATISTICS AnJ, STA019?0
1Sn Cn^ITTN(It STA01930

NCI IM(K 007 )=PCU'A(KOOT) /PQ I RCM (KROT) STA0194n
IF (PCUM (Ko40T) .Nf . n.)	 GO TO	 141 STA01950

r+w,gnF aa• 1
NkTNT 5#5 STA019AO

5 ^Q p1+g
nSPfCTFD ) SAO VnKAT4^WOINT KF-STATIS TM Inna ^	 tF^"►RMAT(	 M	 .i5.	 RnnT	 .U STan19Ao

I	 F10.2/',x.1VFCTnkt.(5F12.6)) STA01990
60 TU 399 STA0200n

1'-,1 ro NTINI1F STA02010
KL= LS1)HS (h knT) ST A02020
KF4TH=K q (1T STAn?n30
W (KNOT) =w (K''1)T) +NPASS (KNOT) STA02040
NjkTSn=i, IH1S0+ 1 STAO?050
I(AI)J=0 STA02060

lk3 r,ONI INUF STAO2O70
IF( PST(nL).fo.n.)	 6n To 2QQ STA02060
NF4SSK=PI'ASS(KFATH) STA02090
P=PST(KL)/( N CIIM (KFATH)*PRIRCM(KFATH))*PPASSK STA02100

r nLO=KL STA02110
1 A? IP (N.6V.NLT rA )GO Tn 140 S TA02120

iF (f)IFr(HONTF) .NEoI )SO TO 2 09 5TA0213n
P PAS:iK=NNASSK*AMONTE STA02140
P=P*AMnkTF STA02150
(;{ ► 	 To i	 13? STA02160

f-,' m rf aw p 	h STA02170
14n IF (INt -F A ( K L) .LF.0)	 CO	 TO	 143 STA02190

('Al. L	 (.t')Kt'CT (PFL9PV ( 19 I00) •W (KL) •SUM (Kt.+1) 1 STA021g0
girl	 TO	 144 STA02200

rwAt'GFaaa	 1 60 1i STA02210
)41 CALL	 C-)NFCT(PELoPV( ls100) -POW (KL) g OSUM(KL+111 STA022?O
144 W0 =61 (KL) STA02230

TF(P.uT.1.001.OR.P.LT.O.) PKINT 672	 INnEX(KL)•KL.INOFX(KFATH), STA02240
1	 KfATH. Il(i)oP• P STt KL). PCUM( KFATH)•^'RIRCM(KFATH)•t +PASSK• STAn2250

PkOP (KL) STA02?60
a7;) f1)urAT(I	 NPoH	 9 R14 OR(STATIS):	 92(139 I7) ,I 69 9	 P m. •t y .4• STAO?270

1	 ?nx91Fk0M197FQ.4) STA02280

IF	 P =.01 STA02290
W ( K L) _ ^ l KL) +N STA02300
ALOW=N/ w (KL) STA02310
ALPHA =1AJ(,)*AQ1 o/ S A023POr	 " PF WF, APJU5T SPFAC ANn PORAT, S AO?.330

S^A02340TF (t.S1)^+S(KL).F.'.n.0) 	 Go	 TO	 611
7.1=( PCI Iht( hL)- P('ONi)(KL))/(PCI.)M(KL)+PCnFI n(KL)+1.E - 37) STA02350
70S=ZG*7u STA02366
Po PAT (KL) =N o?FAT (KL) +P*ZOS STAG ?370
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90

10

3
0
0

i
FILE: STATIS	 FORTRAN	 A

4;PFAC(KL)sSPFAC(K1_)+PMZQO(2.+ZQS/11.S-.9*ZQS)) STA02'
h11	 f pNTINUE

T F(INDFX(KL).`T.0)	 GO TO 184 IT
VOLIN(KL) nVO►_IN(KL1 M (T.+ALOW*DISS(KL)) STAOP^
VQLRT(KL)s." • VOLRT(KL)+VOLIINIKL)/Vp RTIKL))

HEPF	 KEEP	 S METHOD•
55 A
STAO2

t
r WE	 VOLNT NEAR SQRTIVOLI 1 BY NEWTON$

S AO7FAC•.5/(/ALOW+.S)
DCnN(KL)sltON(KL)-E1MQ*7FACM( 3.+ZFAC*ZFAC2 STAG

C THE AAnVE APPROXIMATION TO THE LOG I'5 CORRF,CTFO FOR IN ADJUST A00pp22,E PROPORTION CALCULATION.
SlAQ2:140 PRnPLsPNOP(KL)/PRIRCM(KFATH)

TF(PPnPL.GT..99994)	 GO TO 192 STA02
TF(F.GF.PPASSK MPROPL) GO TO 190 STA02'

(K
	 (KL) +P/PROPL A0255S1 CTOT

4sC Tf)T
5 AO?.15+2	 f•IN(KL.1seiN(KL)•1.

GO TO 1 4 1 STA02'
1 g ft CTnT(KL)=CTOT(KL)+(PPASSK-P1/(1.-PROPL) STAO21

( CINI(KL)=CIN(KL)+(P-PPASSKMPROPL)/(1.-PROPL) STA02'
19 1 	r.ONTINUE S A021

rHANf	 I. •r• STA021CAI.	 (JMVPV(S(K1. +1).P,PV(1•Inn)
( IF(^N0F.X(KL).LF.0) 	 GO TO 163 STAO?i

CALL VMTV (COVFr9%(RTN(KL +1).RF.L) STA02i
CnFI = -ALPHA/(1.+ ALOW MOISS(KL)) STAO.i

{ rAL.L MPVS(VWIN(K1.+1).COFI*COVEC) STAOi
r.0 TO 1 h4 STAO21

IAi CALL k-PVS ( 0VAR ( KL +1)•ALPHA 9 RFL.) STA02i
1AA CONTINUE STAO?i

l r f1TSS( KL) C.ONTAT NIS THE GAUSSIAN DISTANCE OF THE POINT FROM THE CLUSTFRSTAOPI
NSTA021r VWIN IS THE	 TNVFf+F► E COVARIANCE MATRIX	 (s*ss*)	 OVER W(KL)

r (THIS INTRODUCES SEVERAL SCALE FACTORS ) STAO21
r CnVFC IS THE CnNTPAVARIANT FORM OF THE RELATIVE DISTANCE REL• STA02
r COVF.C=VPTNMPEEL STAG?'

STA02r WF NOW HAVE ALL THE LINEAR AND QUADRATICSTATISTICS.AND PKOEVED
r Tn CALCULATF THE ARPFOXIMATF 3RD AND 4TH MOMENTS FOR TE 	 ING. STA02
r TNtSF IAnMFNTS ARE NOT CALCULATED EXACTLY: THE SQUARED STA02
C OISTANCF OF A POINT FROM THE MEAN ACTOALLY SHOULD STA02'(
r I_ISF ALL THE DATA	 IN CALCULATNG THE MEAN AND STA02'
r

I
IANCF. WHFPEAS WE StC0VAK	 UBST fHE CO RFNT STA02

r VAI.IIFS INSTEAD.	 THUS THE VALUES CALCULATED DEPEND STA02
r. ON THE ORDER THE POINTS ARE READ IN. 	 THIS IS NOT STA02
r CPTTICAL.

STA02r
r
QcAn

^4H

r WF
il

C

r

Ugiiq

Q9A7
;)Qq

;31 4
3(^3
3n^,

any
647

STA02
STA02
STA02
STA02.
STA02
STA02
STA02

780

810
f320

950

88O
sqO

0 09

940

960
970

990

020
030

06 0

0990
100

120

ISO
160

0
O

6A7 ..
p0

10

W f)TSS=.DISS (KL) aN
IF (I610FA( K L) * LT .0) WRITF (39Q980) wnISS.TNOFX(KL)
FORMAT ( 9 W0TSS.KL= :

..W
F 14.4.16)

rALI. VPV(SKFW(KL+1)nISS.RFL)
CALL MPVS(Kl)PT(KL+l).WDISS.REL)
CONT1NOF

NOW ADJUST THE CLASS FON 1_ARGE-SCALF, STATISTICAL EFFECTS. STA02
ONO AN OCCASIONAL BASIS. 	 THIS INCLQnFS NOMINAL NEWTONS STA02
MFTHlinCORRECTIONS AND TESTING FOR THE POSSIRILITY STA02
OF TWO CLI)STE PS	 (USING THE SKEW AND KURT STATISTICS). STA02
TF(W(KL).(;T.(WADJ(KL)+.0005).O f?.NPTSn.GE.InADJ(KL)1	 KADJ=KL STA02
IF	 (KL,FQ.145*ANn•W(KL)	 .LT.	 200.5	 .ANn.	 W(KL)	 .GT.	 199.S)KAnJ=KL STA02
IF	 (W(KL)	 .6T.I"A0,)(KL)) 	 WRITE	 (6.9999)	 INDEX(KL)*W(KL).WADJ(KL) STA02

FORMAT	 ( I	 STATIS KL.	 W(KL).WAnJ(KL) 1 •I9.2F1A.10) STA02
IF	 (NPTSO.0F.TDADJ(KL))	 WRITE	 (699997)	 !NnEX(KL). NPTS09IDAnJ(KL)STA02

FOPOAT	 ( I	 STATIS NPTSO9IDAnJ(KL) 9 93IA) STA02
PPASS(KL)=P STA02
IF(LSOPS(KL).F.(4.0.uk.PCUM(KL).FO.O.)	 GO TO 304 STA03
KFITH=KL SYA03
K,L.=LSo wS(KL) STA03
60.1	 TO	 Ir,3 STA03
KL=LINK (KL) STA03
TF (KL)	 15393n59153 STA03
KL=KFOTH STA03
KF ATH=L SWPF f+ (R (_ ) STA03
1F(Kl-,NF.KP n T)	 GO	 TO 304 STA03
TF(KAf),l,NF.n)	 CALL	 AC► JUST(KADJ.SUM.SKEW,K(JPT.OS( I MOOVAR) STA03
TF(100f,)(NNTSO . TOTPIX)(.NF. . O.OR.MODE . EO * O), GO TO 309

STA03NXA=..x
CALL	 I-NTPF E	 (KPOT) STA03T ALL rLDUkP (KR0 T) STA03
rONITTN11F STA03
FOPMAT( I OLOOP	 IN STATIS:iD09W(KROT).KL.SECTION'9I59EII * 592I5 STA03

/(1X1415)) STA03
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STA03170
S5TAO 

1 
AO

SIAO90
S AO 00
S A033210

TA03240
STA03250
STA03260
STA03270
STA03280
STA03240
STA03300
STA03310
STA03320

5 1L c s STATIS	 rUwTRAN A

40 f nNT I N1 IF
IF( RIJFCNT .LT. NAUFS ) GO TO SO'
*PTTE ( 69 ?000) ITER

anmo FORMAT( $ ^NOAOF ITFOATIONS THROUGH ALL THE DATA • 9914)

ppnll)T s FROUT

CAI
L
..L
L
 PRTNFE (KROT)

W&L
 i Lf LtOUNP (K pnT )

If (ITFW . En . NIT) NUFILE s 1
CALL CLOSMN (NUFILF)
riHnI IT s IHOLO
IF (ITER .I T. NIT) GO TO 1
PF TI ► NN
cyan
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u
1

800 1 40
 

UA00 60
SUHOO 70
susoo eo
SUS00 90
ggSU}POpO22o1n
SU80o2?0
SU80OS30
SUAOO 40
SUSO0250
SUH03 60
SUHOo 70
SUB002RO
SUS00290
SUB00 0
SUR00 }

SU800310
SUA00340
SUB003 t0
SUH00 60
SUB00370
SUB00380

SUNO0400
SUP00410
SU800420
SUB00430
SUB00440
SUB004SO
SUB00460
SUF100470
SUB004A0
SU8004QO
SUB00500
SUH00510

.i

F TL F : 511AL IM	 FOWTkAN A

SUDDOUTINE SUR.IM( KLMED)
SURL M t` MINATFS THE SURCLUSTFRS OF THE NOAE KLMED•

	

^	 R MFNS N bTRt3
O ► HENS RN I fT49M 

22
71 ►LS AS130 )• SUPE

22
Rt29). DAA2DDrJ(

g
PO •NSYMQ(12)•

7 Mi tpp)Jl pAl.w1 141HOPNAt^1sNs!?O ) I1 jOTV8^ NP1R1 6O6 .VOL^TP{{11SIi ON1141•

	

Z	 3 t►pRATf ] 31•f► ^SS
FN(

^12)•PPASSfI)XPSfII•OCtNt10)•PCON01 •
4 0 Ni0Ri91 •A)A)
n l4FNSION VD IN(4751 GFN1999) •(3RE^(999) • AL NK(1)F(1(1	

11 ^1 A1L^utSUNK t 11 1 f INK f'311 • NDEX t27)JVALFNCE (LINK1
FUIITVALCNCCILTNKl3;A 51411 )2911•	 (LiNK(31)rI0ADJ(2A))•
I (1, INK1311 •NSYMA112))• ( NK131)rPCUM(26))r t(`INKf31'' ^ 

PRIRCM(25))•

	

(	
i (LINK131)•S^F(f1?1;);L3 •CTOTf23 1• 

(L i N INKiOP
f
^l11 •( 

H M

•WADJf pp ))• LL	 1
4 (L1NXQ )9OPROP11 ) 1• ILINK(	 •0W ( 17 1r (LINK ( 31)•V'^ 11 4, y1511•
5 t(. I NKC3l)•OLRT( S)) ► (LINK(	 •DCON ( )• `LIr NX(3 1 )9PQRATll3))•
6 (LINKf31) ►(TSS H 9 (LINK t3 )•PPASS11211r 141NK(31)•P W111•
7 (LTNK(:311)s0CINI 011• (L NK(3 `` PCcOND117 I	 1 `NK(3111 VR Nf 11 ►
N 1LiN9(i 1 )•GFNf7 ))• ( LINKt3 1 6PRIORt9 ) l• IL NK(3liraDE 181)•
9 (LIN%(,i1)•GFFF(A)l• (LINK(31 NT94ji)1
COMMON/CLUS/ JUNK(12)•NARL•N P•N 	 7M9NWANT9LINK114000)

	

(	 n1MFNSION MXARI3111•LK()•LV(3)
FWIIIVALFNCF_ (LR11) ►LVQ?N)•(LRt22) ► LKURT)9

r
I	 (Lk(3)•LnVAR).(LV(1) ►LSUM)•(LV(2)•LSKFW) ► (LVt31 ► LOSUM)

	t	 COMMON /MISC / MQ9 MM ► LR ► LV•NINCLS • MXAR•WTTNIT *ROOTiFPS ► OjhT
I	 AMO * OOCON•XOVFLO ► XUN LO•WADJIN•ELLTMTM•55 P H*VFAG•AMM

1F onXVL • WFAC • NNTSO • PONATH • SPMVT, 9 ,WFAClGRA TMlAMOFAC•
i	 AMnM 1N ► AM0MAX•AMOPAT•VO LIM•HArPJOOIN•VRJOIN•WSIM ► WOELSM•

	

(	 4	 RFTTf R s M00F 9 C0RLFN•SPCORr
C04MO NI /STPAN/WAIT•CONL .V•SKPND • SKCHT•TRAND•TRCHT•URKHND•URKCMI•

1okTNT A 7C3el^)FX(1(lHEn)9 PFACEK (21n)•SR TH
7 13	 snnMAT 1/ ► I ***SUP FLIM ^•T3• ► 	SPLiT^TNG $ •F12 * S• f •09F12*S)

w'PTTF. (39713) TNOFW(KLHF.b)•5FF,AC(KLHFn)•SHLTH
KLsK1.HFn

	1	 K:LSUHS(KL)
11 K ,JXeL TNot W

PRINT 714 •TNnFX(K)
CALL TWFkFE (K9NJNCLS)

	

(	 714 FORMAT (I I5)
K=XNX
TF(K.Nc.0) C-0 TO 11

	

1	 LSIINS (KL) =0
Svl'AC (KL) = -449Q.
PtaAT (KL) -11.
rALL PPTRFE (KLHEn)
RF TIIRV
F Ivn
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F I  F : SUP SUM F ORTOAN A

GO TO 100

SUP00010

5SUPOSOSO
SUP00040
SU0060
18PPOI)OOTO
UP00080

SUP00040
SUP00l00
SUp00 10

SUP00 30
SUPOO 40
SUP00 SQ
SUPOO ho

FIMM ON SUPSUM I A • T oN)
11 MFMSInN AM)

(I * LF..2) GO TO 110
1111.(. OR01 (A.1.1 •N)

(10P100PJs1.1M?

AIJPl)sA(J) • AIJPI)
JJsJ•?
IF (AHS(AWPI ► .IF.AHS(A(JJ)))CAIL opol tlks%.1.N)

1nA CONTTWOF
IT=1-1

Itn SUPS ► I M:A(I) • A(II)
UFTUNN
F %0

;. i	
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s II.F	 : TEST	 FOOTMAN	 At
SURROUTINF TEST (PIX * 	NMOROS•LTEST ASUM) TES00010
COMMON /TFSTCM/	 ITEST(100)•NTFST(lOn,^•MTESTIIOO)9ISU149MSUMeNSUM TES000?0

l WFA	 PttX
ANStON

TES00030
P	 PIM	 (1 ► •	 LTEST(1) TES00040
nO 1004A I 2 1*NVQNOS TES00050

l
TVALUF	 a PIK	 (I) TES00060
IF	 ( VALUE	 •LT.	 I	 . np	 IVALUF •GT• 04)	 GO TO 10040
1.T FS (TVALUF)	 a LTESTIIVALUE)	 •	 1

TESA0070
TESOOOAO

OO T po 10045 T S000Q0
Cnn4n LTFST	 t	 Ino)	 a LTFST(	 100)	 •	 I TT

TE5001100
l

LS 11M : LSOM •	 IVAL.UEIOA45 TES0o120
PET1W, TES00110

t

.t

F

FNn TES00140

t

1

t

I
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r T L r: TP	 FORTRAN A

FUNCTION TRAM * AMFT) TR 00010

r
CALCIILATFS THE TRACE OF THE MATRIX AM RELATIVE TO THE METRIC AM(:TR

00030T
TRCOMMON /MIS:'/ M0*MM*LR* V*NINCLS*MXAR*WTTN T*KROOT•FPS*0 	 T•

LTH91	 AMOOOOCO^!*XAVFLO*XUN^LO*MAOJIN*ELIMTM*SFPTM*VFAC*AMM* TR
00040
00050

INnxVL * wFAC*NPTSO PORATH*SPMVTH*RWFA^ OPACTM AMOFAC•
^N•VRJO^N.MSIM*MOELSM*

TR
R

00060
00070AMnMIN*A M0PAX*AMOPAT*VOLLIM*HIA.* PJ

4	 PFTT(:k * MU()F * CORLEN * SPCOR TP OOOAO
TNTEGFP MXAR(3II*LR(3)*LV(3)

TR 00100
P AL AM(475)*AMET(475) TR 00110
PEAL*A	 DPTW Tk 00120
PPTPs	 AM(1)*AmET(i)* * S TR 00130
no 	 10	 1=2 * MM TR 00}40

10 nPTR nPTR#AM (I) *AMET (T ) TR 00 gn
nPTM=DPTR+DPTR TR 00160

WE MUST n0URLh THE OFF(1IASONAL TERMS fSFF COMMENT IN FUNCTION QTR 00170
r Now SUSUPTRACT nIAGONALS * TR 00 80

00	 15	 T a2. * MGt TR 00190
MXA=MX AN ( I) k 00 00

19 nNTRz0PTW-AM(MxA.I)*AMET(MXA • I) R 00210
TR - OPPo
RF71190+

TR
TR

00 20
00 30

FNn TR 00240
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TMAT PTNTER50^0 KLMED ♦ETC•• ARE

10
io

0

C	 FTLF! PFRF.F_	 FORTNAN A

RUARRgOUTINE TRFREE(KLTk`

l	 ^ TTNEP IRIO^ERLY An%STEST 11
n MENSTON NTR(32)

i

i
t

1

1

+

n MENS ON I N X (27 ► • 1- 95. ( 
4
30 f tSUP R ( 29) • I OA J ( g20	 12►M19 (121•

111 cUIIP^i:wp 11 9 .̂MOPR^P e ( ^OM^ 'YITV L NPR11h1P .V L^T1llSl

N

 bC^Nll+f•
3 PORAT( 3)•nISS(12)•PPAS f,2r+P S^(11 ► •OCIN(101•PCONO(7)•
4 OPRIOP(9)90DFN(8)
n M NSION VRIN(4751 GEN(999);8PEFSs999)rAL1NKS1 ►
F ^I VALENCE (LINK(I;•ALINK(1)•(LINK(311-.,Nn_X(27))
F011IIVALENCE (LINK ( 3 1 ) •LSUAS ( 30)
F011 VALENCE(LINK(311!•LSUPER( Z91I ♦ ( LINK(31)•IDADJ( A))•
1 ( L INK( 3 l)•NSYMH( 1Y ► )• (LINKt31I PLUM ``26)1• (LL INK(31 PRttRccM(25)1•
2 (L NK(31)•CIN(24)1• (LINK(31)•cf0T(23))• (LINK(31) ♦ ^I^OP12211 ♦
i (L NK(,31)•SPFAC(?.1111• (LINK(311)rWADJ(20))• (LINK 31) M(19))•

	

4	 (LINK(41) OPPOP(lA • (L NK(31 •OW(17))	 (LINK(31)•V^ IIN(1l611
c, (LINK(311)•VOLRT(1511• (LINK(311^ DCONI 4;) ♦ ( LINK t 11I WAT(13;) ♦
6 (LINK(31)•n15S(1?)) ♦ ( L PiJK(311•i^PASS( 2))9 (LINK(^l)•PST(1l11fr
7 (L lNK(31)•nCIN(10)1• (LINK(31)•PCcOND( )1r ( INK(31)•VRIN(7)f ♦
A (1_JNK(311)v6FN(71 ► r (LINK(311)rOPRIOR(9)Ir (8 NK(311.0DEN(A)1r
Q (Lir1K(31)•GRF_F(A1 ► ♦ ( LINK(3I) NT819g11f1
COMMONICLUS/ JUNK(12) NARL ♦ NTbP•NT657M•NWANT ♦ LINK(14000)
n IMFNSTON MXAR(31)•LR( )•LV(3)
Foil VALENCE (1. 04(1) •LV, N! ♦ ( LR(?) rLKURT) •

	

I	 (LR (3) •L0VAQ) ♦ ( LV (1 ' •LSIIM ► • (LV (2) •LSKEW) r (l.V (3) ♦ LOSUM)
Co1MmON /MISC/ MOrMM•LR•LV•NINCLS ♦ MXAR•WTINTT KROOT EPSrnELT

	

1	 AMO•UUCON•XOVFLLO•XUNFLLO ♦ WADJIN ♦ ELIMTH•SEPTHsVFA ♦ AMM•SOL{H•

	

?	 INI)MV^ ♦ wFAC•NPTSO ♦ PORATH•SPMVTI^•nWFAC GRA^TM AM FACr

	

7	 W)M N ♦ AMOMAX•AM4PA T i VnLLIM 9 8 AS •PJO^H•V JO ;N • WSIM•WDELSM ♦
	4	 PFTTEK9M0DF9C0NLEN9S ORi

COMMON /STPAP/WAIT ♦ CONLV•SKRND•SKCHI ♦ TRRNn ► TRCHI•URKFIND•URKCHIs

	

1	 NACCEL (?) * W ACCFL (2) .VACCEL e?.)
TF(KLt4F*0eFQeO) RETURN
KL=KLF+Fo

o KLf)=KL
KL=LSWRS(KL)
TF(KL.NFo0) 60 TO 9
KL=KLO

1 1 KLF=LS,11VEN (KL )
In KLK=LI^ ► K(KL)

CALL FREE (KL•LFN)
TF (KL.FweKLHFn) 60 TO 99
KLmKLK
T  IKL)q•13•')

11 KL=KLF
60 TO 11

99 KLUEn =n
NF. TURM
FMn

0

0
0
033330

0035o
00360
00370
003110
00390
*)0400
00410
00420
00430
00440
00450
00460
00470
00490
00490
00500
00510
00520
00530
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FILF: TVInM X	 F()QT4AN A

511APOI)TINE TRTDMX	 fN9NM9A*09H) TRI00010
QFAL*0i YTEMP•	 A0149NIM )t D(NM)• R(NM)
no i IHLF PRECISION SUMeXTEMP

TR 00020
TR 00030

noo I
u
d	

A I 1 00050
TR 00040

in
T
R

IF	 (N	 60055o15 R 00060I t; nO 46 K a 3•N TR 00070
KK s 9-1 TR 00080
SUM	 A(N—"iK-2)*A(K-IvK-2) Tl 00090

TR 1 00 1 20
nn po J a KqN • T" so 08

TRSUM x SOM + A(J * K-2)	 A(J*K-2) 0	 1
XTEMP a DSGkT(SUM)
YTFMP x XTFMP TR 00130

A ( K -2)	 a 05TGN(YTFMP- p —A(K-19K-2)) TR 00140
IF	 (14 (K-2))	 24+46+ 24 TR 00150

TR 00160;1 4
r)

SOR	 •fi(K-19K-2)	 a	 (O * SOO	 DA9S(A(K-1.K -2)	 R(K-2) ► 	 OeSDID )
nFNOM z -?o ♦ A(K-I*K-P)	 •R(K-2) TRIO0170
M 30 1 a K*N TR 00180

III A(ToK—P)	 A(I*K-2)	 /nENOM TR 00190
q ChL = 6 * TRIO0200

7 ►1 ► 	 36	 J	 KI(9N TRI00210
R ()	 =	 1 1 0

TR
R IO0220I.)

KK)	 fin TO 3F	 ( J * V , I 35nn T	 00230
110 144 L a KK•JJ TRI00240

149 R(J)	 c H(J)	 4	 A(J•L)	 0	 A(L * K-2) TRIO02SO
ISO 00 35 t- a JoN TRI002 '60i c; A(J)	 = H(J)	 +	 A(L•J)	 • A(LoK-2) TRIO0270

jj c j TRIO0280
l^ SCAL	 = SCAL + R(J)	 0 A(J * K-2) TRIO0290

M 40 J a KK*ro TRIO0300
4n 14(d)	 =	 H(J)	 — ';CAL*A(J*K-2) TR 00310

nO 45 J = KKoPj TRIO03PO
F)O 45	 1	 a	 JoN TRI00330

4 1i A(LqJ	 M)	 = A(Lo	 (A(LoK-2)	 • H(J) •	 A(JoK — ;P )	 •	 8(L)) TR I00340
Ito% CONT I NUF IRIO0350

OU %0	 T	 =	 19 N R00360
T	 A (191)
a (T., I)	 =	 o (l)

TRIO0370
TP 00380

.J 	N-1 TRIO0390
IF	 (KI	 A(je	 1)	 60	 TO	 c;0 TR 00400

P (,)• I)	 =	 i-A-11 TRIO0410
r► ( y )	 c	 T TRIO0420

r, 1411N)	 A(NoNI—)) TRIO0430
p (l)	 a	 0 . 0 TRI006•40
OFTOWN TRIO0450

TRIO0460
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` 9A ?I
'00131
00 41
'00 51
00 61
00111
00AI}
00 91
00 01

TRH
TR

TR
TR1

TR1
TR1

FTLF: TRTMTX	 FORTRAN A

SUAROUT
II
IN

F

F. TRTMTX ( TO19S0EE)
THISO	 II	

`EITIN10SYMMET ERICMATRIX FORMNINTR SO
^(f1IM MO^M01 AND PUTS

O MFNSTON MXAR(31)9LR(3)9LV(3)
C MMON /MISC/ MO MM•LR•LLV NINCcLS•MXMWTIN 'TKtTOOt•EPS•0E

B
LLT

AMO.ODCON•XOV^LO•XUNFL^•MAQJIN•ETH P^H•VFAR AMM•LfH•
INOXVL94FAC•NPTS09PORATH•S MVTH•AC•G ACTMiAM SAC•

'i	 AM6MIN•AMOMAX•AMORAT•VOLLIM•BIAS*PJOIN•VRJON•MSIM•MOELSM•
v	 AF.TTER•MOOE.COPLEN•SPCOR

l"
DIMENSION TRS'(475)9SQ(9001
Iw 10 Tsl•MA
1J=IXAP(1)^	

ii
THTIMX:J)=Sn(IJ)

1 11 
RF T IAMM^
FNn

1

1

t
F
r

S	 (

t	 d
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i
R,

i

FII.FI IATF	 FOPTRAN A

FIINCTION UNTF(W)
COMMON /PANG/Nw9lDUM*IDUM1
NXsNRANn(NX)

t	 locITFNa XNX x• W / ? 14746369.
pF TIAN
E Nn

UNI00010
UN 00020
UN 00030
UN 00040
IIN 00050
UN 00060
UN 00070
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FTI Fi VMTV	 FOOTMAN	 A

SUgQO(JTINF VMTV(VA•AMET•VR) VMT00010

l
C	 SETS VA=AMFTOVR  0VM1

888 30 0MG9MM•LR •LV•NINCUMMON /!!I5C/
1	 AMQ9000 uuHe 0VFLO9X11N LO•WA

Lf•MXAR•WTINIT KROOT •EP	 D
J N•E1.IMTM•SS P^H•VFACC A 	 •	 LfH•

VM
VMT00040

Cc•NVT50•PpRATH•S MVTH•DWFAMiORACTM•AMO^AC• VMT00050
3	 AMnM^I4•AMfMAXtAMORATiVOLLIM •BIAS•PJOIN•VRJOIN•WSIM•WOELSM• VM100060
4 , 	 (^FTT N•M0DF•C0PLFN•SSPGOR
4t

VM00070
VA 3O ► •VR(30)•AMFT(47%)

QFAL •R Sum
VMT00090
VMTOOOQO

LOCA=0 VMT00100
110 ?.n	 1=1.m0 VMT00110
StJM=0. VM 00120
nO	 10	 ' I:1.l VMT00 30

VMTO0^40L4fA=LOCA • l
In S'/MxSl/m•	 A4FT (LOCA) *VR (J) VMT00150

lF (l #F0 * 4G) 60 TO 20 VMT00160

I_ IrSuLOCA•1
(N)	 11	 mo^.i=JS •

VMT001A0
VM 0090

5+1w=5UM+AMrT(L0CH)*VH(J) VMT00 00
11	 I OCr3=I,OCH•J VMT00210
p0 

VA VMT00228
( Tt

RNS(#^^
VMT0023

1= r4 r) VMT00240

1

l
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t

{

l

t

1

1

(

F TLF; VP%i	 FUPTRAN A

SO4000TINF VPV(VA9FAC9V8)

c	
SFTS VAsVA+FAC*V8

rno4MUN / M ISC/ 140;MM•LP *LV•NINCLS•MXAR•MTINIT KPOOT•FPS•OELT•
1	 area.onCnN. xoVLO.xuNFLO.wAppJ1N•ELIMTM•ggEPCHsVFAC•AMM•SHLTH•

TNOXVL.wFAC•NPT50.P0 ►tATN•SPMVTH•DMFAACC•CRATM•AMOFAC•
I	 AMnMlN*AMUMA99AMnRAT•VOLLIM•RIAS•PJOIN•VRJOIN•MSIM•MDELSM•
4	 HFTTF'4q*inF•C0NLEN9SPC0R

r
kFAL Vn(30)•VH(30)
na 10 1=1•MA

In VA(I)=VA(T)•VH(I)*FAC
QFTUPrV
FNn

i

VPV00010
VPV000?_0
VPV00030
VPV00040
VPV00050
VPV00060
VPV00970
VPV00080
VPV00090
VPVnO1100
VPVn0110
VPVOOl?0
VPVn013o
VPV00140

1	 9
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APPENDIX C
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APPENDIX D

UTILITY ROUTINES-



D.1 MATHEMATICAL SUBROUTINES

DOTSQ(V,AMET)

DSQMTX (SQ,AM)

DTRMTX*B(TRI,SQ)

EIGROT(LP,NM,R,E,V)

Description

Calculates the trace of the
of the square of the matrix
AM, relative to the metric
AMET.

Subtracts S(I)/P from PV(I)
to create (REL(I).

Adjusts the denominator off-
set and proportion of KL.

Calculates A equal to the
inverse of C and VOL equal
to the determinant of C.
B is used as temporary
storage.

Calculates the inner product
V.V relative to the metric
AMET.

Expands MATRIX AM from
triangular form and makes
and MQ*MQ square symmetric
matrix in SQ(MQ,MQ).

Puts the lower triangle of
SQ (M5,MQ) into symmetric
matrix form in TRI.

Generates an Eigenrotation
of an LP*LP submatrix of
the array R. The Eigenvalues
are r̀eturned in E and this
Eigenvector matrix is in
V(NM*NM), where the second
index runs over Eigenvectors
and the first within them.
Subroutines TRIDMX, EIGVAL
and EIGVEC are used.

Subroutine Name and Calling Sequence

AMSQ(AM,AMET)

CORRECT(REL,PV,P,S)

DENCAL(KL,RATIO,OLW)

DMINV(,A,B,C,VOL)
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D.1 MATHEMATICAL SUBROUTINES (CONT.)

EIGVEC(LP,NM,R,A,B,E,V,P,Q)

MINV (A,B,C)

MPVS(AM,C,V)

MTVEC(U,A,V)

MVEC(U,A,V)

NRAND(NX)

ORD1(A,I1,I2,N)

SQMTX(SQ,AM)

TRIDMX(N,NM,A,D,B)

Description

Calculates the Eigenvalues
in descending absolute
order. Array A(LP) gives
the diagonal elements of
the tridiagonal matrix.
Array B is a vector of LP
elements. W and F are
temporary storage.

Calculates the Eigenvectors
for the matrix R(LP) with
maximum dimension NM. Array
A holds the triliagonalized
R; Array B holds the off-
diagonal elements of tri-
diagonalized R; E are the
Eigenvector of R; V holds
the Eigenvectors stored
columnwise and P and Q are
temporary storage.

Creates matrix A as product
of matrices B and C.

{`reates tensor product in
AM (AM=AM+V*V*C) .

Creates double precision
product of vector V and
array A in array U.

Creates product of vector V
and array A in array U.

Creates positive integer
between 0 and

Sorts the characters in
array A (I l ) through A(12).

Expands the matrix AM from
triangular form and makes an
MQ*MQ square symmetric matrix
in SQ(MQ,MQ) TR(AM,AMET)
calculates the trace of
matrix AM relative to the
metric AMET.

Tridiagonalizes a real
symmetric matrix.

Subroutine Name and Calling Sequence

EIGVAL(LP,E,A,B,W,F)
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Description

Takes the lower triangle
of SQ(MQ,MQ) and puts it
into symmetrix matrix
form in TRI.

Calculates array VA equal
to matrix AMET times array
VB..matrix A is stored in
lower triangular form.

Calculates array VA equal
to the sum of array VA and
the product of array VB and
constant FAC.

D.1 MATHEMATICAL SUBROUTINES (CONT.)

Subroutine Name and Calling Sequence

TRIMTX (TRI, SO)

VMTV(VA,AMET,VB)

VPV (VA, FAC, VB)

t
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D.2	 MATHEMATICAL FUNCTIONS

DAMSQ*8(AM,AMET1

DISC (N)

UN IF (W)

Des, -,ri.ption

Forms sum of BIAS and product
of VFAC*AMQ.

Calculates the trace of the
square of the matrix AM,
relative to the metric AMET.

Calculates an integer between
0 and N.

Calculates a floating point
number between 0 and W.

Function Name and Calling Sequence

APRIOR
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FDLINT(FIELD,NPTS,FL,YLINE,NSAMP,JJ)

FLDINT(FLDINF,FETVEC,NOFEAT)

FSFMFL(UNIT,FILE,ISAT)

Description

Converts the internal binary
number IBN to the first
INCHR characters of the
array IFLD.

Returns the number of
samples, NSAMP, contained in
the field of_ the given scan
line YLINE. Array FL of
length JJ contains the ordered
pixel intercepts. Array
FIELD contains the field table
entered by the user; NPTS is
the number of points in this
field table.

Unpacks the pixel from the
data header according tj the
rectangular field description
in FLDINE using the channel
array FETVEC for NOFEAT
channels. Data stored in
LARSYS common block /TAPERD/.

Positions file on unit UNIT
at file FILE. Returns status
in ISTAT.

D.3	 EOD LARSYS ROUTINES

Subroutine Name and Calling Arguments

BNI4AI(IFLD,INCHRjIBV',

LAREAD(FLDNAM,VERTCS,FLDINF,NC)	 Reads NC field definition
card images to determine the
field name FLDNAM, the array
field vertices VERTCS, and the
array of field information
FLDINF.

LINERD(IDATA,ENDTAP)	 Unpacks information from the
data tape into array IDATA.

NUMBER(CARD,COL,NUMVEC,NOW)	 The numbers in array CARD
starting'at column COL are
stored in array NUMVEC. The
routine is terminated by
the first non-blank, non-
numeric, non-comma character.

NXTCHR(CARD,COL)	 The next non-blank character
in card CARD beginning at
column COL is returned as a
function. Pointer COL is
updated to point to the
character following the returned
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D.3	 EOD LARSYS ROUTINES (CONT.)

RWRITE(BEGADD,WHERE,TOTWDS,STATUS)

TAPHDR(DATAPE,IFILE)

WRTHEL-(NCHAN,FEAT,NSAMP,FRMAT,IUNIT)

WRTLN(IDATA,LSTLIN)

Description

Simulates the random read
of a work file. BEGADD is
the address in the file;
data is read into array
WHERE; user specifies
number of words to be read
in TOTWDS; and iii''mTUS is a
dummy variable.

Simulates the random write
of a work file. EEGADD is
the address in the file;
data is written from array
WHERE; user specifies
number of words to be written
in TOTWDS; and STATUS is a
dummy variable.

Reads the hea er record of
file IFILE frGm file DATA'PE
into common block/TAPERD/.

Writes the header record
for the data tape IUNIT.
The NCHAN channels in
array FEAT are written on
unit IUNIT. The number
of samples per channel is
in NSAMP; FRMAT contains
the format.

Writes the data from array
IDATA. Status for the last
record is in LSTLIN.

Subroutine Name and Calling Arguments

RWRITE(BEGADD,WHERE,TOTWDS,STATUS)
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D.A	 UTILITY ROUTINES

Subroutine or Function :dame and
Calling Arguments

I,LFREE (KLHED, LEN)

CMERR

FREE(LOCATE,LENGTH)

MORSTR ('LENGTH

Description

Frees the storage in the
LINK array used by cluster
KLDHED of length LEN and
all of its subclusters.

Writes error message and
terminates the program.

Frees the storage in LINK
array with index LOCATE
of length LENGTH.

Function that gets the index
for a block of storage in
LINK array and makes that
storage unavailable.
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