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1. SCOPE

This specification establishes the modifications to the CLASY program as
specified in TIRF 77-0055, titled CLASY Program 'odffi:atfon.
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2. APPLICABLE DOCUMENTS

The following documents form a part of this specification:
TIRF: 77-0055

'Memorandum dated March 17, 1976, from Rice University, Institute of Computer

Sciences (D. L. Van Rooy) to Ken Baker/TF3, NASA-JSC; Reference:
documentation of SUPER-SCRAM

McCray, B.: Modifications to the CLASY Program, JSC-12602, LEC-1048,
NASA/JUSC {Houston), April 1977,
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3. SYSTEM DESCRIPTION

3.1 HARDWARE DESCRIPTION
The CLASSY clustering program, aes modified, is operational on

the IBM 370-148 at Purdue LARS under the CMS370 operating system.

The program utilizes the IBM Fortran IV-G compiler.

3.2 SOFTWARE DESCRIPTION
The CLASSY System of subprograms was originated by Dr. Michael
Rassbach formerly a NRC post-doctoral fellow for NASA-JSC,

Earth Observations Division (TF), and currently the president
of ELOGIC, Inc.

CLASSY was designed and implementation as an interative 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
mcce 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 generated, 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.
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A one-channel LARSYS tape is generated at the end of the last

iteration.

The CLASSY system of subprograms consists of the main driver
program, CLASSY, 57 CLASSY.subprograms, 11 LARSYS subprograms
and CMS370 system routines.

~

The overall CLASSY system is rFlowcharted 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 clustering system.
CLASY calls SETUPY9, READTP, MULTI, and CLUSMP.

3.2.1.2 Interfaces

The common 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 imzge data.

CLASSY calls SETUP9, which reads the input control cards.

These cards and their functions are described in the discussion
of SETUPY9 (section 3.2.2.6).




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
of statistical parameters and diagnostic cdata 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 header record and the line image records of
the clusters.

Sample output is shown in Appendix C.
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3.2.1,5 Storage Requirement
Not applicable.

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
interest 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.
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3.2.2 SOPTWARE COMPONENT NO. 2 SETUPY
3.2.2,1 Linkage

SETUPY9 is called from CLASSY. SETUPY9 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 Inputs
Inputs are described in Section 3.2.2.6.

3.2.2.4 Output

SETUP9 writes a summary of the input to CLASSY. 1If an error is
detacted, SETUPY9 writes the following message "INVALID IMPUT
CARD-- "IGNORED" and processing continues.

3.2.2.5 Storage Requirement

Not applicable.

3.2.2.6 Description

SETUPY9 reads and analyzes all cards input to the CLASSY
program. The following control cards are input to the modified
CLASSY program, to be analysed by SETUP9. 1In all cards, the
"keyword" begins in card column 1, and any parameters on the
card are placed from card column 11 through 72, inclusive.

l. "CHANNEL" CARD (i.e., "CHANNEL 1,5,9,13")

The "CHANNEL" card specifies the channel numbers to be used in
clustering the multi-channel data vectors.




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. 2ero is the default value.

3. “HED1" card

4, "HED2% card

These two cards may be used to specify any arbitrary heading
for the printer outrut, including the cluster map. Any
alphanumeric charactars put into card columns 11-72 of these
two cards will be output as a page heading.

5. "CCMMENT" card

The "COMMENT" card is equivalent in use and format wi‘h the
"HED1" and "HED2" cards, described above.
h ‘

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. "“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




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, CMEXR,
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, CLUSTR, CLUS, MISC, and STPAR.

3.2.3.3 Ineuts

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.% Description

READTP performs the input imnage 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 blccks 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 Listings
See Appendix B for program listing.

3-8




3.2.4 SOFTWARE COMPONENT NO. 4 MULTI (PV)
3.2.4.1 Linkage

-

MULTI is called from CLASSY. MULTI ealls DATFIX, ALFREE, CLINIT.
STATIS and CLDUMP.

3.2.4.2 Interface

Interface is accomplished through calling arguments and the
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.




3.2.5 SOFTWARE COMPONENT NO. 5 STATIS (KROTIN,.PV, SUH SKEU,RURT,
OSUM,OVAR)
3.2.5.1 Linkages

STATIS is called by MULTI. STATIS calls DISC, CLASY2, 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 Inputs

KROTIN - top node.
PV = dummy array.

3.2.5.4 Outputs :
STATIS outputs two warning messages. They are: "k ¥ *WARNING
ON' THE  INDEX (KL=", "**SUSPECTED BAD DATA POINT =--STATIS**
IDO=__,ROOT__,VECTOR__"

SUM - sum matrix

SKEW - skewness matrix

KURT -~ kurtosis matrix

OSUM - o0ld sum matrix

OVAR - old covariance matrix

3.2.5.5 Storage Requirements

Not applicable.
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3.2.5.6 Description B

STA'TIS 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 hsas been completed. STATIS also
accumulates measures of multivariate skewness and kurtosis.
If a cluster has subclsuters 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 Appendiy A for system flowchart.

3.2.5-8 Listiﬁgs
See Appendix B for program listing.
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3.2.6 SOFTWARE COMPONENY NO. 6 ADJU?T(RLIN.SUH,SKEW,RURT,OSUM,
_ OVAR

3.2.6.1 Linkage
Adjust is calle’l from STATIS. ADJUST calls GET, TR, DOTSQ, SQMTX,
MINV, UNIF, CLER, TRIMTX, DENCAL, SPLIT, FREE, CLDUMP, SEPER,
SUBLIM, ELIM, CORECT, JOIN, APRIOR, SQRT, ALDG, EXP, and XPRI.

3.2.6.2 Interface

e ———

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

"y

3.2.6.3 Inputs

KLIN -~ current cluster
SUM - sum matrix

SKEW - skewness matrix
KURT -~ kurtosis matrix

OSUM -~ 0ld 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__
SKIW KURT TESTS(SPLIT>0): __ __ _ ", ##¥HAVE SPLIT_ WEIGHT _
suss ", "W/OVOL ERROR IN ADJUST: KL,W,NEW W,VOL __ __ __ _ ",
w#**EXTRAPOLATION PROBLEM IN ADJUST: ITER, INDEX(KL), VOLIN,
OvVOL, CVOL__ _ _ __ __ ", "LOG ERROR IN ADJUST: I, IM, 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.

ADJUST forms scalar measures of multivariate skewness and
kartosis and test these against thresholds also computed in
APDJUST 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, ELIM, 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 /CLUS/, /MISC/, /STPAR/, and /CLUSTR/.
CLDUMP calls CLPR and ISPLIT. '

3.2.7.3 1Inputs
KLHED - Head of class of nodes.

3.2.7.4 Outputs

Message:
DUMP OF OBSERVED CLUSTERS FROM ’

3.2.7.5 Storage Réquirement

Not 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 SOFPTWARE COMPONENT NO. 8 CLPR (KLIN,SUM,SKEW,KURT)
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

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

3.2.8.3 1Inputs

KL -~ cluster index

IN - level of cluster in tree
SUM -~ mean array

SKEW - skewnesx 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 mean, 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 Flowchart
See Appendix A.

3.2,8.8 Listings
See Appendix B for program.
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3.2.9.1 SOFTWARE COMPONENT NO. 9 CLUSMP (MAP,LSTITR)

CLUSMP prints the cluster map. The cluster map has each pixel
represented by a symbol representing its cluster tape.

3.2.9.1 Linkages
CLUSMP is called from ADJUST and CLASSY.

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

A cluster map is written to file 3.
A 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 each pixel 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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3.2.9.7 Flowchart
See Appendix A;

3.2.9.8 Listings
See Appendix B for program.
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3.2.10 SOFTWARE COMPONENT NO. 10 CLUST (BYGP,NDC,KLOUT,KROTIN,
SUM)

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 1Inter:i'aces

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 oOutputs

The following error nmessages are written to unit 6.

. WARNING . IN CLUST, KROT =

. e L]
[ K .

WARNING . IN CLUST, AT CHECKPOINT ¢+ KL =

. e L 4
LN 2 LR 2

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.
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3.2.10.7 Flowchart
See Appendix A.

3.2.1%.8 Listings
See Appendix B for program.
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3,2.11 SOPTWARE 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 /CLUS/, /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)
DENCAL adjusts the denominator offset and proportion of KL.

3.2.12.,1 Linkages
DENCAL ig called by ADJUST.

3.2.12.2 Interfaces

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

3.2.12.3 1Inputs

KL - node to be adjusted.
RATI® ~ 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 PFlowchart

See Appendix A.

3.2.12.8 Listings

See Appendix B for program.
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3.2.13 SOFTWARE COMPONFNT NO. 13 ELIM (KEL)

This routind eliminates the cluster KEI. 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 ¢ iiminated.
If the cluster has only one SUBLIM is called to
eliminace 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.
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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 KAI and KBI.

3.2.14.1 Linkages

JOIN is called by ADJUST-
JOIN calls MORSTR, SOMTX, MINV, APRIOR, DENCAL, TRIMTX, CLPR
and SQRT.

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

3.2.14.3 Inputs

KAI ~ Cluster to be joined
KBI ~- Cluster to be joined
SUM -~ Sum matrix

SKEW ~ Skewness matrix

KURT - Kurtosis matrix

OSUM - 0l1d sum matrix

OVAR - 014 covariance matrix
= Dummy array

- Dummy array

- Dummy array

- Dummy array

U>$§

3.2.14.4 Outputs

SUM ~ Sum matrix

SKEW - Skewness matrix

KURT - Kurtosis matrix

OSUM - 0l1d sum matrix

OVAR - 0Old covariance matrix
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3.2.14.5 Storage Requirement

Not applicable.

3.2.14.6 Description

JOIN does the following functions:

(1) locates clusters KAI and KBI in the tree.

(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 BNI4Al.

3.2.15.2 Interfaces

PRTREE uses common block /CLUS/.

3.2.15.3 1Inputs

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 proportion of each node
of the tree. A line is prirted for 2ach 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.

3.2.15.8 Listings

See Appendix B for program.
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3.2.16 SOFTWARE COMPONENT NO. 16 SEPER (KL)

SEPER removes a cluster in favor of its subclusters.

3.2,16.1 Linkages

SEPER is called bv ADJUST.
SEPER calls 7LVR, DENCAL, FREE.

3.2.16.2 Interfaces
SEPER uses common block /MISH/.

3.2.16.3 1Inputs

KL - node to be removed.

3.2.16.4 Outputs

None.

3.2.16,5 Storage Requirement

Not applicable.

3.2.16.6 Description

SEFPER 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 B for program.
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3.2.17 SOPTWARE COMPONENT NO.17 SPLIT (KL,SUM,SKEW,KURT,OSUM,
OVAR,ORT,DSQ,8G, TAU, RE,VER, DUM, DSG, DTAU)

SPLIT is called seperate one cluster into two clusters.

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 /CMBK1l0/.

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 - o0ld 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)

(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Generate the centered versions of the variance, skewness,
and kurtosis.

Shift to frame with unit inverse covariance matrix.
Initialize and make a good initial guess.

If Egienvalue negative, adjust "good guess" tempories.
Generate actual initial values.

Iterate to refine values.

Generate two new subclusters.

Create names and linkages for new clusters KA and KB.

Create statistics for new subclusters.

3.2.17.7 Flowchart

See Appendix A,

3.2.17.8 Listings

Se2 Appendix B 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

SUBLIM uses common block /MISH/. *

©3,2.18.3 Inputs
KLHED - parent node.

3.2.18.4 Outputs

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.

DEF STOR 2M

IPL CMS370

TAPEA (tape number)
PFILE

AA CLASSY

Control input is read from FILE FT21F002.
Output is on unit 3 and 6 which are assigned in the PFILE EXEC.
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CLASSY FUNCTIONAL FLOWCHART




CLASY..—_.SETUPY TCHR

-READTP—

~RINIT
L TAPHDR
-FLDINT
~LINERD
-FDLINT
-RREAD
—RWRITE
-ZOR
~LAREAD

-CMERR

~-MULT I ———DATF ILX

' REE-——-FREE
LINIT——MORSTR

-STATIS—

~-DISC
—RREAD
-CORECT
-DOTSQ
VPV

-CLPR

~RREAD
-FSFMFL
~-WRTHED
FWRTHED
-RWRITE
~WRTLN

LOCK

-MORSTR
—SQMTX
-F-MINV
-FREE

~CLDUMP———CLPR

v -CLUSMP FINIT
DLINT
LUST

~ISPLIT

ISPLIT
~CORECT
~-DOTSQ




-ADJUST..__MORSTR.._._STOFLO

TR

| DOTSQ
L AMSQ
-DAMSQ
_DSQMTX
INV
| UNIF.__NRAND
|_.CLPR
DTRMTX
| TRIMTX
| DENCAL
SPLIT SQMTX
IGROT——_FREE
! COM GET STOFLO
, LT
EC
TVEC
coM
ORSTR
RIOR
,» L DMINV
FREE
—CLDUMP____CLPR
| LCrspLIT
|_SEPE CLPR
EDENCAL
FREE
_SUBLIM.___TRFREE_____FREE
|ELIM ___ SUBLIM __TRFREE___FREE
|_TRFREE____FREE
__CORECT
_JOIN MORSTR_.__STOFLO
| SQMTX
| MINV
| APRIOR
| DENCAL
L TRIMTX
Lcrpr
|_APRIOR
|_PRTREE
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SHRNNTIMNE waS #OFVIOUSLY GEVQ AUT WAS CHANGED TO WAVE AN INTEGER NAME

COMMONZCLUS/Z  JUNK (12) oNARL oNTOPoNTBSZMoNWANT oL INK (14000)

THE PHEPOSE OF THIS WNUTINE IS TO ALLOCATE STORAGE SPACE

THRUT== FNGTH  ST2F OF SPACE NEEDED IN WORDS
OUTPUT=GET INDEY IN THE LINK FILE TO THE REQUFSTED SPACE

® ] 3996

CA!fUlA 13 I&DF' TO L INK TAGLE FOR MORE STORAGF FROM SIZE

ORSTR = MONLILEMOGTHGI?)
Aﬂ%F FHH w9¢vvouva RETURNED ENTRY
LSTLmK NSTH
LINKKT - %!nxcuqutn
IF (LInK ofF Vg MORSTR) GO TO 100
T0) MNWE STORAGE |S IN THF LAST 16 BITS OF LINK ENTRY
MANCTR = ﬂOD(llhKlToﬁS%?
TF (MORSTE oFie 0) GO TO 100

F’NTQFMVMS HPTHHNFHO CHECK SI7F

NT %IM*M /hnﬁ?
(KON MFe LENGTH) GO TO 10

WTENT ST7F

LIMR(LSTLIK) = LIMK(MORSTR)
PETURN

MO VATCHIMG #TRY s RFTURN MORF STORAGE FOWM TOP OF LINK ARRAY

COMY Tl e

TE (AOD(NTORe?) NFe 1) NTOP = NTOP o |
vRETH = T

mrw = mnv ¢ | FHNOTH

NVERFLOW
T P oLTe MakWL) KETURM .
(Be200)

(V)
(
1TF .
MAT (0 1) MOWE SPACFE AVAILARLF IN LINK ARRAY?Y)
;F (3e°0N)
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FILF: PACLMP FORTRAN A

: (4oNVED) = (10sNV#2) = FLDINF BLOCK FOR THIS FIELD
NATA HLANK/Y o/

essee  INITIALIZE oesee
TALYZE DUTPUT FILE e

NI IO

CO4 =

ZUDP =->pLNIZsS
NDwe= DIXIIP DS

2
N
-
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1
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g HUFFFR SIZF THAT IS AN FVEN NUMHER OF PIXELS
( UP = 3000)/MQ * MQ

E 3
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YT YT Y
PO 600 IFLN=1«NOFLD

WRITF HEADLING FOR NEW
}All SR THED !PCNANolP%tATvIPSAMPOXPFRMIQIPUNIT)

xruaTg SFAMEMTS ALREADY PROCFSSFD
=4

A

NMEINM = FALSE IF ONLY 1 PAGE NEFPED
METN= gFALSE .

MY = N OF VthlCFS FOR THIS FIFLD
NY=ARPAY (THTe

TOTSAM = TOTAL # LG FOoR THIS FIELD
TOTSAM=A RuAv(l T+2+NV®Z)

MOVE NATA DEFIMING LINES AND SAMPLES
00 30 T=]eh
FLNINF (1) =ARRAY (IPY¢P¢] enNV®D)

AN CONT IMUE

HLAME OLITHYT RDFFF K
NO 40 .=1el10
4an OUT (1) =RLANK

70 COUMT OF POINT% IN CLUSTER
PO 46 T=lemAXP
46 NRILK(T)=n

C#* - CHECK TF ALY OF CLUS
~a SYMBOILS ARF PRINTED
Co WILL PRINT THE FNTIR

e T T N S T S B Yo )

[l B TN ]

e he
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TEw MAP CAN FIT AGE==-ONLY 110
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F CLUSTER MAP 1 SEGMENTS

€ SFT STARTTIAG ADDHFSS AND ENDING ANDRESS FOR LINE
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. FNCLM=S AMF NN
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p

)olLFe 110) GO TH 60 °
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FILF: PaCLme FORTRAN A

e SET PRINT LIMITS IN THE 1=110 LIMITS WHEN THE NUMBERS WOULD EXCEEDPAC023R0
Ce IA” ON AN o THER PASS TH aouen T E DATA Ptgo 390
2l8=ATRA PAC02400

IE= F-KTRA PACO2410

IF(IR IF) GO TO 140 PAcog4 0
NEETeETEnTny PAC02430
N9NTS=NSFT§OMQ PACO;#QO

¢ PACO2450
168 CONTINUF PACO2460
Ce . : ) PAEO 470
F: CHFCR TIF WEFDED DATA IN THIS INTERCEPT IS IN TWO BUFFERS g:cgz:gg
IF (RUFAD ¢ NPNTS JLE, NOWRD) GO TO 170 PAC025%00

f PAC02510
¢ ) PA 0;520
F o8 COMPLETE LINE IS NOT IN BUFFFR #e g:cgzgzg
£ Y8 ANY OF LI IN CUQRFNT BUFFER? PACO%SSO
NIFF = nUFAN = NY 1 PAC0256(

, YE (RUFAD ol Eo annn) GO T0 157 g:gggg;g
C MNONF OF CURRKRENT LINE IS IN BUFFERe SET NFw AUFFER POINTER TO PAC02590
. SKIP OVFR FXTRANEOUS POINTS PACO2600
ANPRESS = BFFSS ¢ DIFF PACO2610

TWRN = TwkL ~ NIFF PAC02620

RiIFAD = | PACO2630

GO TO 168 PAC02640

c FACO2650
C SOMF OF CUIRRENT RIFFFR IS NEFDFD. MOVE IT TO REGINNING OF BUFFFR PAC02660
17 KOUNT = NOWPD - HUFA i PAC02670
NLU 166 T = 1ekKOUMNT PACO26R0
RUFEN(T) = u(Ffv(aurnn PAC02690

A0 RUFAD = HUFAD + ) PACO2700
: BACD2710
(. RFSET RUFFR RES TO END OF OLD NDATA PAC02720
AEAD = KOUNT & ) PAC02730

r, PAC02740
f WEAN NATA INTO BAMINDER OF RUFFFR PACD21750
168 NMOWKEOD = MAKAUF = BULIEAD + ) PACO2760
T (TWRD oLT, HOWWD) nownn = TWRD PACO2770

TF (MOWARD JLFe 0) GO TO 16 PAC02780

CalL HPEAH(APQFSS.RUFFH(ﬂHFAn)wNOHRngsTAT) PACN2790
ADUFSS = ANLFSS + NOW PAC02800

Twil) = [wPD = NOWPD PACNPR] 0

V164 PuFal; = ] PACQ028B20
r PAC0O2830
C* CALL CLUST TO OKTAIN THE CLUSTFR SURBSCRIPT SO {HAI THF CLUSTFR PAC02840
re SYMAOLS CAN RF COMPUTFD FOR £ACH KET OF FL'S WITHIN THE PAC02850
(0 START(STCLM) AND END(FENCLM) PAC02860
170 COMT fuilF PACO2870
QA9AE  FOBMAT (9ThaTFeCLUSTN 1=10%¢2180/41017) PAC02880
CALL CLUST (KUFFW(RAUFAD) ¢ NSETSe CLUSTNe KLBCoe GENILS: M)) PACN2R90

r #& WBI1E LINF OF DATA ON NEW FILE o# PAC02900
€ PFSFT FEND OF FTLE INDICATOR IF LAST RECORD PASOZQIO
TF (LTMF o5Te (LINEND = %ININC)) ENDTAP = = PACDZ2920

[F (XTRa otile N) CALL WRTLN (CLUSTNGENDTAP) PACD2930

‘ PAC02940

t.=n PACO2950

ce PAC02960
e STNNE SYMAROI S FOR OUTPUT PAC02970
NO 173 K=lHelF PACO2980

l.= +] PACO2990
MOM=CLUSTN( PAC03800

C SFT Sym rUL--TH& SUHSCRIPT FOR SYM IS RESET TN 1 THROUGH MAXPOP PACO3010
NTEMP = NSYMR(NUM) PAC03020

)=10N (N QY*H(NU“)-loMAKPOP)*l PAC03030

TF ( J oLFe 0 PAC03040
lNCA]z'Ax((!NCAT.J) PAC0I050

AT 1K) =SYm (1) PACO3060

e SAVE THF GUMRER OF PIXELS ASSIGNED TO THIS CLUSTER PAC03070
173 RRLK(J) =NRLK (1) ¢ % PACO30R0

¢ ses PRTNT LINE OF ouTPUT ANO ALANK BUFFFR ®#ae PAC03090
WHRITF (647758) LINEs (OUT(K)sK=]14LPTS) PACO3100

TF (LINF JLFe 4) WRITE (3.9?75) LINEe (OUT(K)eK=1oLPTS) PACO3110

L PTS FURNMAT (PxelS¢2Xe]110A1) FACO3120
Q278  FOIMAT (2XeTSePXeA0ALe/e9XeH041) PLCO3130
Q PAC03140
NO 2H0 K=1el110 PaC03150

a2an AYT{K) = HLANK PAC0O3160
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FIIF: SETURPY > ONTRAN A

: HFN? CARD

70 PEAD (0500) WEPL?
60 Y0 10

NATF CARD

M REAH(I0LS510INATE
GO 10 10

COMMENT CARD
110 READ(3NS00)COMENT
GO T0O 10

e B 2 |

D

HPTS CAaRDyNUMHFK OF DATA POINTS FOR EACH CHANNEL RETURNED TO
CLASYY FACH CALL TO CLASY?

130 JsNUMBRER (CAKD s CULeNPTSoK0)
50 70 10

i P N B ]

MPNS CAKDeNUMEFK OF DRUM POSTITIONS FROM WHICH TO ORTAIN DATA FOR
CLASY3,S0 THAT THF DATA wILL RE SCRAMBLED

190 JsNIMEFR (CARD 3 COL «NPOSKO)
HO Y0 0

hNelelel

SYMROL CARY

174 !fNT JONT )
" lcNT .b[. “l)
O MY TCHR(CalPeCO
[F( M FQ, RALANK
IF (0 oFile KNIMMA)
SYM(ICNT) sM
<D IO 170

PRINT OPTION CaRND

140 JsRTCHR(CARDZCOL)
1F (J +Flle HLANK)IGHD TO 10
COoL=COL=-1
JEMUMHER (CARD s COL « PRNY oKD)
GO TO 10

BELNS € ARD
PRN LETURN
!TPFATIUN caxn
J = MXTCre (rAHUoCOL)

WH!IF (3e9999) J
TF (J oE0 HlANh) GO TO 10

N

ko T B’

NI IDD
~

CoL = CoL =\ , .
K o= NUMpErR (CARDeCOL o TEMPoKN)
NOCYGL = TEmMP(Y)
WRITE (3+9999) JMOCYCL
1999 FONRMAT (*NOCYCL.=%e84e)1Xe]R)
. a0 TO MO0
¢ rnu:?;s LK Xet?Al)
490 [s41F ] DbhouXeb
aun FORABT (* TINVALIN TNPUT CARND==TGNORECY/TSeALe4Xe62A1)
EN0 FORPMAT(10Xe10A6)
“1n FORMAT(10Xe28A)
SEN FUORMAT (SXeARe4XenPAL)
AN FOQMAT (/7 INPUT SUMMARY ' //)
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FILF: SPLIT FORTRAN A

FINAINAIN

MIHHIII Y S

b 2 B ]

D

e e BN o e

="

Rt T TR e

e v ]

ERE IS AL SO USED AS SGe#2 AND AS D(ORJECTIVE) 7 (SGee2) SPLOOARNN

VER 1h ALSO USED AS TAUe®2 AND AS D(OBJECTIVE) /D (TAU®*2) SPLOOBYO

UM S 4 DUMMY ARRAY USED IN MANY WAYS ggtggggg

IHF ITERAYION HSES S AND TAU AS THE SQUARF RNOT OF THE COVARIANCF SPILNOK&GOD
ATRLY, TO INSURE POSTYIVE DEFINITENESS ggtggg:g
CONTRNL PARAMETERS §gt882gg
COMMON/SPIRARZ GAVMET DELMET S?TMETOORCOVOORSVFW008KURTvElHNSOo SPLONARQYD

17 SHRMINGE XMA,. o GAMCFN s TSQINT o DAMP ¢ DORPMS ¢ DTAGe TIMOsTIM1 o I TERMX o SPL00200

7 SPRENITER SPL.0O0910
wFalL %G GAMMFToDELn§7 SGTMF T .0RCOV onaKEu ORAKURT o £ XMNSAQ o SPL00670

1 SHMIN o€ XMAX o SAMCE .fsomr.omvao&?p SeTIM0oTIM] ¢ SPRED SPL00930
WEAL®A DEL (1K) o SPR aclb)orcab) TPVD (160 o NOFL SPLO0940

1 116)eNSGT(16) sVOFL (16) e VDSON(16) ¢S 156) sE(16) 4 3pL 00950
?  FVURT (1K) 4FRFN(16) SPLO0960
WEAL®R W ()) SPLNNGTY
FMH!VALFNSH (ERED(1)eR (1)) SPLOOSRO
LORICAL 0D1a6 SPLNN9YN
ATA JRLANIKGISTARS /0 Y YYYYY) SPLOY0ONO
NDATA GRANSNeGHANRT/1eele/ SPLNI010
SPL0)020

MIS =M EMG SPLNO1030
NORFAC = MAXIMUM TIMF, TIMOLTIMLe DORPMS IN COMMON CRLO SPL01040
NDORFAC=(TIMOAMO*TIM] ) *DORPMS ggtg 8:8

WF MUST £ InST GENFRATE CENTEREND VERSIONS OF THF VARIANCEs SKEWNESS, SPtn 070
AMPD KRTUS TS SPLN10RO
SkPLOYNGO
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FILF: STATIS FORTRAN A
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FILFS UNTF FORTRAN A

FUNCTION UNTF (W)
COMMON /RAND/NY o TDUMy IDUM]
NX=NKRAND (NX)

XNX = NX
WTF = XNX ® W / 2147648369,
RE TURN
END
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APPENDIX D
UTILITY ROUTINES:



D.1 MATHEMATICAL SUBROUTINES

Subroutine Name and Calling Sequence

AMSQ (AM, AMET)

CORRECT (REL,PV,P,S)

DENCAL (KL ,RATIO,OLW)

DMINV (A,B,C,VOL)

DOTSQ(V,AMET)

DSQMTX (SQ, AM)

DTRMTX*8 (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(MS,MQ) into symmetric
matrix form in TRI.

Generates an Eigenrotation

of an LP*LP submatrix of

the array R. The Eigenvalues
are returned 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 E£IGVEC are used.



D.1 MATHEMATICAL SUBROUTINES (CONT.)
Subroutine Name and Calling Sequence

EIGVAL(LP,E,A,B,W,F)

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,Il1,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 tridiagonalized
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.

Creates 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(Il) through A(I2).

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.



D.1 MATHEMATICAL SUBROUTINES (CONT.)
Subroutine Name and Calling Sequence

TRIMTX (TRI, SQ)

VMTV (VA ,AMET, VB)

VPV (VA ,FAC,VB)

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.2 MATHEMATICAL FUNCTIONS
Function Name and Calling Sequence Des ription

APRIOR Forms sum of BIAS and product
of VFAC*AMQ.

DAMSQ*8 (AM,AMET) Calculates the trace of the
square of the matrix AM,
relative to the metric AMET.

DISC(N) Calculates an integer between
0 and N.
UNIF (W) Calculates a floating point

number between 0 and W.



D.3 EOD LARSYS ROUTINES
Subroutine Name and Calling Arguments
BNI4AI (IFLD, INCHR, IBN}

FDLINT (FIELD,NPTS,FL, YLINE ,NSAMP,JJ)

FLDINT (FLDINF ,FETVEC, NOFEAT)

FSFMFL (UNIT,FILE, ISAT)

LAREAD (FLDNAM,VERTCS ,FLDINF,NC)

LINERD (IDATA,ENDTAP)

NUMBER (CARD,COL , NUMVEC , NOW)

NXTCHR (CARD,COL)

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 o7 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 to 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.

Reads NC field definition

card images to determine the
field name FLDNAM, the array
field vertices VERTCS, and the
array of field information
FLDINF.

Unpacks information from the
data tape into array IDATA.

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.

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

character.



D.J3 EOD LARSYS ROUTINES (CONT.)
Subroutine Name and Calling Arguments Description

RWRITE (BEGADD , WHERE , TOTWDS , STATUS) 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 5TATUS is a
dummy variable.

RWRITE (BEGADD, WHERE , TOTWDS , STATUS) Simulates the random write
of a work file. BEGADD 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.

TAPHDR (DATAPE, IFILE) Reads the hea' ar record of
file IFILE from file DATAPE
into common block/TAPERD/.

WRTHED (NCHAN, FEAT,NSAMP ,FRMAT , IUNIT) 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 chanrel is
in NSAMP; FRMAT contains
the format.

WRTLN (IDATA,LSTLIN) Writes the data from array
IDATA. Status for the last
record is in LSTLIN.



D.4 UTILITY ROUTINES

Subroutine or Function .lame and
Calling Arguments

I.LFREE (KLHED , LEN)

CMERR

FREE (LOCATE, LENGTH)

MORSTR (LENGTH

D=7

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
storrage unavailable.



	GeneralDisclaimer.pdf
	0001A02.pdf
	0001A03.pdf
	0001A04.pdf
	0001A05.pdf
	0001A06.pdf
	0001A07.pdf
	0001A08.pdf
	0001A09.pdf
	0001A10.pdf
	0001A11.pdf
	0001A12.pdf
	0001A13.pdf
	0001A14.pdf
	0001B01.pdf
	0001B02.pdf
	0001B03.pdf
	0001B04.pdf
	0001B05.pdf
	0001B06.pdf
	0001B07.pdf
	0001B08.pdf
	0001B09.pdf
	0001B10.pdf
	0001B11.pdf
	0001B12.pdf
	0001B13.pdf
	0001B14.pdf
	0001C01.pdf
	0001C02.pdf
	0001C03.pdf
	0001C04.pdf
	0001C05.pdf
	0001C06.pdf
	0001C07.pdf
	0001C08.pdf
	0001C09.pdf
	0001C10.pdf
	0001C11.pdf
	0001C12.pdf
	0001C13.pdf
	0001C14.pdf
	0001D01.pdf
	0001D02.pdf
	0001D03.pdf
	0001D04.pdf
	0001D05.pdf
	0001D06.pdf
	0001D07.pdf
	0001D08.pdf
	0001D09.pdf
	0001D10.pdf
	0001D11.pdf
	0001D12.pdf
	0001D13.pdf
	0001D14.pdf
	0001E01.pdf
	0001E02.pdf
	0001E03.pdf
	0001E04.pdf
	0001E05.pdf
	0001E06.pdf
	0001E07.pdf
	0001E08.pdf
	0001E09.pdf
	0001E10.pdf
	0001E11.pdf
	0001E12.pdf
	0001E13.pdf
	0001E14.pdf
	0001F01.pdf
	0001F02.pdf
	0001F03.pdf
	0001F04.pdf
	0001F05.pdf
	0001F06.pdf
	0001F07.pdf
	0001F08.pdf
	0001F09.pdf
	0001F10.pdf
	0001F11.pdf
	0001F12.pdf
	0001F13.pdf
	0001F14.pdf
	0001G01.pdf
	0001G02.pdf
	0001G03.pdf
	0001G04.pdf
	0001G05.pdf
	0001G06.pdf
	0001G07.pdf
	0001G08.pdf
	0001G09.pdf
	0001G10.pdf
	0001G11.pdf
	0001G12.pdf
	0001G13.pdf
	0001G14.pdf
	0002A02.pdf
	0002A03.pdf
	0002A04.pdf
	0002A05.pdf
	0002A06.pdf
	0002A07.pdf
	0002A08.pdf
	0002A09.pdf
	0002A10.pdf
	0002A11.pdf
	0002A12.pdf
	0002A13.pdf
	0002A14.pdf
	0002B01.pdf
	0002B02.pdf
	0002B03.pdf
	0002B04.pdf
	0002B05.pdf
	0002B06.pdf
	0002B07.pdf
	0002B08.pdf
	0002B09.pdf
	0002B10.pdf
	0002B11.pdf
	0002B12.pdf
	0002B13.pdf
	0002B14.pdf
	0002C01.pdf
	0002C02.pdf
	0002C03.pdf
	0002C04.pdf
	0002C05.pdf
	0002C06.pdf
	0002C07.pdf
	0002C08.pdf
	0002C09.pdf
	0002C10.pdf
	0002C11.pdf
	0002C12.pdf
	0002C13.pdf
	0002C14.pdf
	0002D01.pdf
	0002D02.pdf
	0002D03.pdf
	0002D04.pdf
	0002D05.pdf
	0002D06.pdf
	0002D07.pdf
	0002D08.pdf
	0002D09.pdf
	0002D10.pdf
	0002D11.pdf
	0002D12.pdf
	0002D13.pdf
	0002D14.pdf
	0002E01.pdf
	0002E02.pdf
	0002E03.pdf
	0002E04.pdf
	0002E05.pdf
	0002E06.pdf
	0002E07.pdf
	0002E08.pdf
	0002E09.pdf
	0002E10.pdf
	0002E11.pdf
	0002E12.pdf
	0002E13.pdf
	0002E14.pdf
	0002F01.pdf
	0002F02.pdf
	0002F03.pdf
	0002F04.pdf
	0002F05.pdf
	0002F06.pdf
	0002F07.pdf
	0002F08.pdf
	0002F09.pdf
	0002F10.pdf
	0002F11.pdf
	0002F12.pdf
	0002F13.pdf
	0002F14.pdf
	0002G01.pdf
	0002G02.pdf
	0002G03.pdf
	0002G04.pdf
	0002G05.pdf
	0002G06.pdf
	0002G07.pdf
	0002G08.pdf
	0002G09.pdf
	0002G10.pdf
	0002G11.pdf
	0002G12.pdf
	0002G13.pdf
	0002G14.pdf
	0003A02.pdf
	0003A03.pdf
	0003A04.pdf
	0003A05.pdf
	0003A06.pdf
	0003A07.pdf
	0003A08.pdf
	0003A09.pdf
	0003A10.pdf
	0003A11.pdf
	0003A12.pdf
	0003A13.pdf
	0003A14.pdf
	0003B01.pdf
	0003B02.pdf
	0003B03.pdf
	0003B04.pdf
	0003B05.pdf
	0003B06.pdf
	0003B07.pdf
	0003B08.pdf
	0003B09.pdf
	0003B10.pdf
	0003B11.pdf
	0003B12.pdf
	0003B13.pdf
	0003B14.pdf
	0003C01.pdf
	0003C02.pdf
	0003C03.pdf
	0003C04.pdf
	0003C05.pdf
	0003C06.pdf
	0003C07.pdf
	0003C08.pdf
	0003C09.pdf
	0003C10.pdf
	0003C11.pdf
	0003C12.pdf
	0003C13.pdf
	0003C14.pdf
	0003D01.pdf
	0003D02.pdf
	0003D03.pdf
	0003D04.pdf
	0003D05.pdf
	0003D06.pdf
	0003D07.pdf
	0003D08.pdf
	0003D09.pdf
	0003D10.pdf
	0003D11.pdf
	0003D12.pdf
	0003D13.pdf
	0003D14.pdf
	0003E01.pdf
	0003E02.pdf
	0003E03.pdf
	0003E04.pdf
	0003E05.pdf
	0003E06.pdf
	0003E07.pdf
	0003E08.pdf
	0003E09.pdf
	0003E10.pdf
	0003E11.pdf
	0003E12.pdf

