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SECTION 1.0
INTRODUCTION

The primary objective in the development of the SEAHT
program is the improvement of sea surface height values obtained
from altimeter data along intersecting arcs (i.e., arcs whose
groundtracks cross). The basic concept in the improvement
scheme is that, at the crossovers, the altimeter measurements
are to the same point on the surface and crossover differences
are due to differences in:

[ orbit error

) tides

) currents

o propagation effects

° altimeter noise and bias

. eddiés and other temporal sea surface height
effects

Of these effects, all eXcept orbit error can be corrected or

have amplitudes below the approximately 1 m level, and the
effects of measurement noise and propagation effects are expected
to be reduced to near the 10 cm level. The satellite orbital
height error is expected to be the dominant error source in

most cases. Over short time periods (less than a quarter of

a revolution), the orbit error can be modeled as a polynomial

in time, and a set of orbit error parameters can be estimated
such that the set of intersections are as consistant as allowed
by unmodeled (or improperly modeled) temporal sea surface height



variations. In general, this orbit adjustment would be ex-
pected to be made relative to one or more passes whose orbits
were known to be very good. This allows the estimated sea
surface heights to be given an apsqlute  interpretation rather
than being only a set of relative heights,

Given a set of arcs, algorithms have been developed to
categorize and find the intersections of altimeter passes.
Algorithms are also developed for the estimation of the orbit
error parameters using a Bayesian least squares technique. |



SECTION 2.0
CROSSING ARC ADJUSTMENT "ANALYSIS

2.1 FORMULATION OF CROSSOVER DIFEFERENCES

In the study of sets of intersecting arcs, it 1is necessary
to construct matrices relating to a pass at the time that it
crosses the groundtrack for another pass, This will be accomplished
through double subscripts, with the first denoting the pass of
interest, and the second the pass which is being intersected.
E.ge» g3 then refers to the ith pass at the time of intersection
of the groundtrack from the jth pas§. In all cases that will
be considered, the arc lengths will be chosen sufficiently short
s0o that the intersections are unique,_and one arc does not cross
another more than once. ‘

Assuming that tide corrections have been made to altimeter
sea surface height measurements, the result is the altimeter
geoid measurement contaminated by, in general, orbit error.

This geoid height measurement can be expressed as

8ij = Bij * 4835 * Dy (1)
where

gij is the geoid height measurement

g;j is the actual geoid height

Agij is the error in the geoid height due to satellite
height error plus any biases in the altimeter
measurement



nij is the error in the measurement due to noise
in the altimeter measurement and to temporal

sea surface height effects.

Although no analytical model is available for, g4
it may be represented empirically by a polynomial in time,

T . s - i 7 Ko
< 2 i
where
. . .th . ..
tij is the time along the i~ arc at point (i,j)
Considering now the geoid height measurement at the
soint (i,j) along the jth arc, the model equation is
g =g”.'. + Ag.. % n.. (3)
J1 Jji J1 Jt
3ut, by definition gij* = gji*. Therefore, using (1) and (3),
ve have
dij = Bij ~ 851 = Bgj; - Bgyy * nyy - nyy

There di' is the difference between the geoid height measurements
tt the (i,j) point. Substituting from Eqn. (2),

K, K
_ e - e -
di5 = Z e tij Z B¢ 31 T My T My (4)
e=0



Since Bquation (4) is expressed in terms of geoid height
differences, a constraint must be used to anchor the solution,
For a one parameter solution, one constrained revolution is
sufficient, All other revolutions are adjusted such that the
differences in heights between each of these and the constrained
revolution will be minimized. Since orbital errors have pre-
dominantly a once per revolution type of variation, a low
order polynomial should serve as a satisfactory model for short
arcs. In particular, a quadratic would be expected to be the
maximum required order for arc lengths not exceeding a quarter
of a revolution (~25 minutes for GE0S-3) and shorter arcs should
require only a first‘(ér zero) order polynomial;

The objective is then to solve for the set of coefficients
which will minimize the dij's in some sense, subject to the
constraint that certain arcs are not to be adjusted, The con-
straints can be applied through several different techniques.

We choose the Bayesian approach since it is consistent with
available software and amounts to nothing more than supplying
additional measurements to the estimation scheme., The least
squares technique will be chosen for the coefficient estimation.
This procedure will also-be minimum variance if the noise
‘difference, Di5 " Byio is uncorrelated from one crossing to
another and its variance is used to weight the intersection
data., The degree to which the errors are uncorrelated depends
primarily upon the correlation between temporal sea surface
height variations but, in any case, correlation information

is not expected to be available. 'The least squares technique
then requirés the minimization of

N N K-1 K-1 2
= - € e
§ Z Z 815 ¢ V3ij Z 3ie ti5 * Z 8 Tyif Wij (5)
i=1 j=in1 s=0 e=0
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where

N is the total number of arcs
Gij = 1 if arc j intersects i
= 0 if not
5" weighting factor based on Ni; = Dy
_ - yA
= 1/B [ngs - ny;]

with E the expected value operator. Additionally, we have

assumed that

so that the number of orbit error parameters is taken to be
the same for all arcs. This 1is not an essential assumption,
but substantially simplifies the software implementation.
Constraints can be used to effectively vary the number of
adjusted parameters from one arc to the next.

2.2 IMPLEMENTATION CONSIDERATIONS

Before discussing the solution of (5) it is.pertinent
to consider the number of intersections required to generate
a solution of a given order, First, note that the total
number of intersections is

N N
Nfz Z %157 (6)



whereas the number of coefficients to be determined is
N
N=ZK=NK (7)
. i=1

Obviously, for this method to be practical we must require
that

NI 2 Nc
or
N N
2 Z %5 2 NK (8)
i=1 j=i+l °
In addition, we cannot solve for K coefficients along
the ith arc if there are fewer than K arcs intersecting arc

i, Therefore, we also require

N
:E: Gij > K for all i. (9)
j=1

In order to assess the number of arcs which‘it'may be
feasible to process in a computer, consider the case of two

sets of arcs with each arc in the first set intersecting each
arc in the second set., We will denote the hphber of arcs in
the first set by N, and the number of arcs in the second set
by Nb‘ For a solution, we require that the number of inter-
sections be greater than or equal to the number of coefficients,
or

N, Np o> KN, + N,



from which

"X N
Na > b
TN -K (10)

Minimum values of Na for various values of X and Nb are listed
in Table 1.

Minimum
K Nb Na
1 2
1 2
1 2
2 3 6
2 4 4
2 5 4
2 10 3
2 20 3
3 12
3 5 8
3 10 5
3 —_— 20 4
3 50 4

Table 1. Minimum Numbers of Crossing Arcs
for Different Numbers of Adjusted Parameters

Note that the limiting value of Na for large values of Nb is
K+1, This can be deduced from Equation (10), since

. KN
o, —2 = x (11)
b Nb-K

For all finite values of Nb, the ratio is greater than K so
N, must be at least K+1,

8 ORIGINAL PAGE IS
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Looking now at the approximate core requirements, we
consider the normal matrix to be the array which primarily
limits the number of arcs which can be simultaneously processed.
Allowing for this array to be double precision, but with only
the diagonal and above elements stored, the number of words
required for the M dimensional normal matrix is

M(M+1)
= — (2) = M(M*1)
2

Np
Substituting M = K(Na + Nb) for the number of parameters, the
core required is

Np = K2QN, + N2+ KON, + N) (12)

Table 2 shows the core required for the normal matrix for two
different relations of Na to Nb. In one case, we set Na = Nb’
and in the other case we set Nb = 1 as is appropriate for the
program implementation in which the arcs in one direction are
partitioned, as will be discussed in Section 2.3.

Considering the maximum core available on the Wallops
computers to be on the order of 70K words, it is evident from
Table 2 that the limitation on Nb for the unpartitioned solution
is approximately 100 passes for a one parameter solution and
approximately 50 passes for a two parameter solution. For a
partitioned solution, these limits are almost doubled, allowing
approximately 200 one parameter arcs or 100 two parameter arcs.



Na
N, £ N N, =
20 12
110 42
10 " 420 132
20 1640 462
50 10100 - 2652
100 40200 10302
150 90300 22952
200 160400 40602
4 272 110
10 . 1640 506
20 6480 1806
50 40200 10506
100 . 160400 41006
6 1332 462
10 3660 1122
20 14520 4032
50, 90300 23562
) 100 360600 92112

Table 2. Normal Matrix Storage Requirements
for Different Numbers of Arcs and Parameters Per Arc

A1, BAGE B
a Aﬂﬂ
@@ 00
10



2.3 LEAST SQUARES ESTIMATION OF ORBIT IMPROVEMENT
PARAMETERS

The least squares estimate of the parameters which
minimize the altimeter crossovers is obtained by finding the
set of a's which minimize the sum of squares of crossover
differences given by Equation (5). Equivalently, we can con-
sider the least squares solution of the set of linear equations
given by Equation (4), which may be written symbolically in
matrix form as

Y =87+ ¢ (13)
where

Y is the vector of geoid height differences,

B is the matrix of partial derivatives of the geoid
height differences with respect to the orbit erzror
parameters. This matrix will consist of powers of
time from some reference time for each pass.

Z 1is the vector of orbit error coefficients to be
solved for.

is the vector of ‘errors in the crossover differences

o]

due to measurement noise.

Table 3 shows Equation (13) written out explicitly for a two
coefficient parameterization of orbit error and 4 North-South
passes crossing 4 South-North passes.® For convenience, the

*The solution of the set of equations given in Table 3 is
actually singular., Intuitively, it is obvious that whatever
solution is obtained for the ajp's, the same constant added
to each of these coefficients is an equally valid solution.

The solution can be made non-singular through the use of a
constraint on one or more of the passes, We will assume that
such information is to be used, but will not explicitly include
it in the equations shown here,

11 ORIGINAL PAGE 15
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North-South arcs have been denoted as arcs 1-4 and the South-
North passes as arcs 5-8.

The weighted least squares solution of Equation (13)
is [1]

el

z = (8Twe) ! BTwy (14)
where

Z is the estimated set of coefficients

-1 - T - .
W = Efe €] = covariance of the measurement noise,

with E the expectation operator.

That the solution allows partitioning can be seen by
rewriting the equations given in Table 3 in the form:

— = _ —_ = - -
Y1 Bl 0 0 0 B10 al nl
Y2 ) 0 B1 0 0 BZO a, . n,
Y3 0 0 B3 0 B30 aq ny
_Y4_ | 0 0 0 B4 B40J a, ._114__J (15)
b ao_...
where
- -
dis ,
d. 2
6 ol
Y = 1 ?B,G
i AL g
diq oS ot
of 0
d.
"] 8

13
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Assuming only that the ni's are uncorrelated, and denoting

wol
1

— T

(16)

Equation (14) for the 8 arc 16 parameter case of Table 3 becomes
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B B

T
1 1
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The matrix inverse in Equation (17) can be obtained via parti-

tioning [1] with the resulting expressions for the coefficient

sets found to be

4
A T
2y = M, jE:[BiOWiYi -
i=1
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-

A

a, = (Bow.B)"1 BIw.Y, - (3Tw;3)"" BIwW.B, 3 (19)

i"ivi i"ivi ii~io™o

where

4

1 T T T 1T T
Mol = D IBIWiBio - BioW;B; (BIW;B)TTGIW.BNTT (20)
i1

The extension of the solution given by Equations (18-20)
to any number of arcs is achieved through two directions. Let
us refer to the arcs for which the a; parameters have been
assigned as North-South arcs, and the set of arcs for which
the a, set of parameters have been assigned as South-North
arcs. To increase the number of North-South arcs, we simply
increase the summation limit in Equations (18) and (10). To
increase the number of South-North arcs, we must increase the
number of a, parameters and thus the size of My which is, in
general, the matrix providing the major limitation on the
number of passes which can be processed in one computer run.

The estimation scheme implemented in SEAHT is the par-
titioned least squares type solution described above, with
the number of adjustable parameters per pass selectable as
1, 2, or 3, North-South arcs are partitioned out, so virtually
any number of North-South passes can be processed simultaneously.
South~North arcs provide the ''common' parameter set, and the
number of such passes is limited by available computer core.

16



SECTION 3.0
PROGRAM IMPLEMENTATION

3.1 PROGRAM ORGANIZATION

The SEAHT program utilizes overlays, and consists
primarily of a main program (plus common block initialization),
an input set of routines, and an estimation set of routines.
The last set of routines, however, is divided into two groups,
and there is an additional segment used for core allocation.
Thus, there are a total of four program "LINKS" plus a main
program segment,

The main program is responsible for the flow of the
program, and for the computation of necessary array sizes.
In LINK 1, optional input is read from cards and input data
is read from tape(s), and the arc crossings are computed.
The crossing data is stored on disk in the form to be used by
the estimation routines. The order of the crossings is: all
crossings of the first North-South arc, followed by all cross-
ings of the second North-South arc, etc. This format allows
the partitioning scheme discussed above to be implemented.
LINK 1 contains routines with fixed array sizes, with dimensions
set to accommodate the maximum amounts of data per arc and
maximum number of arcs that are expected. However, these
dimensions do not result in excessive core utilization.

At the conclusion of the computation of the arc cross-
ings, the needed sizes for all arrays in the estimation process
are calculated by the main program. LINK 1 is then overlaid
by LINK Z which contains a portion of the estimation routines.
LINK 3 is then called to perform dynamic memory allocation
for all arrays needed in the parameter estimation process.
After this allocation, LINK 3 is overlaid by LINK 4 containing

17 ORIGINAL PAGE I8
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the remainder of the estimation routines. No further overlays

are performed.

Control of the estimation process is from subroutine
SOLVE, which is responsible for controlling the normal matrix
set-up, the application of constraints, the parameter adjust-
ments, and the application of the estimated parameters to the
input data, with the corrected,data-then saved on tape.

3.2 PROGRAM INPUT

Input to the SEAHT program consists of one or more
data tapes, and card input which requests certain program
options. The latter category consists of a set of option
cards, at least one of which is required. -

3.2,1 Data Tape Input

Data input files to SEAHT con31st of a header record
followed by a set of data records, as specified on the follow-
ing two pages. The header record identifies the time of the
data by both the revolution (and segment) number and date.

At the present time, the date is not used, while the revolutlon
and segments numbers are used for the selection and deletlon
of particular data passes, as discussed below.

Input tapes may be prepared in several different ways.
They may be prepared by extracting information contalned on
each frame of an ARC [2] tape, in which case sea surface heights
are major frame (~~2.0 or 3.2 seconds} averages. In addition,
the ALTKAL program [3] produces é tape which is directly
readable by SEAHT. This tape contains smoothed sea surface
heights at the 1/second data rate.

18



In the current program implementation, only Words 1-5
of the header record and Words 1-4 of the data record are read
by SEAHT, and the first 3 words of the header record are not
used. Words 4-5 of the header record and the first 4 words
of each data record are critical to program operation.

ORIGINAL PAGE IS
OF POOR QUALITY
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SEAHT Input Format
Header Record

Word No. Type Description
1 I Year and Day of year (YYDDD)
2-3 DP Time of day (seconds) for first

data record

4 I Segment number for altimeter data
pass

5 I Rev number for altimeter data pass

6 I " Measurement type

40 = Global mode
41 = Intensive mode

7-19 I Zeroes (used for making all records
same length)

20



SEAHT Input Format
Data Record

Word No. Type Description
1 R ' Time f;om first data point (minutes)
2 R(LAT) Latitude of sea surface height
3 R{LON) Longitude of sea surface height
4 R Sea surface height (meters)
5-13 R Not used. (For tapes created by

the ALTXAL smoother, words 4-13
contain sea surface heights at the
16/sec data rate,)

14 R(THITE) Tide height (meters)
15 R(TREF)} ‘ Tropospheric refraction correction
(meters)
16 R(RAGCAV) Average AGC
17-19 R Zeroes for future additions

Note: The '"sea surface height'" value(s) have been corrected
using the tropospheric refraction correction and tide
height on the data record. Strictly speaking, the sea
surface height is the altimeter measurement of geoid
height, although including the effects of currents and
other non-stationary sea surface height effects,

21



3.2.2 Option Card Input

Through the use of one or more of nine different keyword
option cards, various aspects of the operation of SEAHT can be
altered from the default mode. These option cards and the

purpose for which they are utilized are

e AREA defines the geographic area for which arc

crossings are to be selected,.

selects the number of coefficients to be
used for each pass to parametrize orbit

. PARAM

error,

. NODATA

specifies that arc crossings have been
saved from a previous program execution
and are to be input in place of the

normal data tapes.

. CONSTR

specifies that a particular pass is to be
treated as having a good orbit with the
parameters constrained in the adjustment
process.

. EDIT specifies the level at which arc crossing
differences are to be edited from the

parameter estimation.

° SELECT

specifies that only particular passes
are to be selected from a particular
data ‘tape.

. DELETE -~ pec1fles that all passes are to be
selected from a partlcular tape except

for those which are de51gnated

22
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NAME COLUMNS FORMAT DESCRIPTION
NODATA 1-6 Ab Indicates crossing data already
exists
7-10 14 The logical unit number of the

disk or tape where the crossing

data is stored

ORIGINAL PAGE IS
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NAME

CONSTR

COLUMNS

FORMAT

1-6

7-10

11-25

A6

I4

E15.6

DESCRIPTION

4

Constrains selected revs (other
revs are adjusted to fit
constrained rev and constrained
revs are not adjusted)

of constraint
pass totally constrained
{bias, slope and curvature)

Type

bias
ture constrained
bias
ture constrained
Number of a revolution to be

constrained

26

adjusted, slope and curva-

and slope adjusted, curva-



CONSTR

(Cont,)
NAME COLUMNS FORMAT DESCRIPTION
CONSTR 26-40 E15.6 Segment number associated with
(Cont.) the rev number in columns 11-55

Note: The use of a constraint is meaningliess unless the parameter
has been otherwise requested to be adjusted. E.g., the
constraint of curvature for a pass is meaningless if only
bias and slope are being adjusted, and should therefore
not ‘be requested,
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NAME COLUMNS  FORMAT DESCRIPTION
EDIT i-4 A4 Sets editing criteria.

11-25 El5.6 Maximum acceptable difference
in sea surface heights at
any crossing point (meters).

IF CARD OMITTED: Default value is 100.0 meters.
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DATA
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NAME COLUMNS  FORMAT DESCRIPTION

DATA 1-4 A4 Indicates the source of the data to
be read in

7-10 I4 Logical unit from which data
is to be read

11-25 E15.6 Number of files to be read
from the logical unit designated
in columns 7-10

As many as six of these cards are possible barring limitations
set outside the program.

AGE IS
JGINAL B %
O POOR QAL
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SELECT
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NAME COLUMNS FORMAT DESCRIPTION

SELECT 1-6 " A6 Selects revolutions from
a specific tape

7-10 I4 Logical unit number of the
tape from which selection 1s
to be made

11-25 -E15.6 Revolution to be selected
26-40 E15.6 Segment number associated with
revolution designated in
" Columns '11-25 -
41-55 E15.6 Revolution to be selected*
*# . If not more than one revolution is selected, columns

¥

“47-80 shpui& be blank.
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SELECT (cont.)

NAME COLUMN FORMAT DESCRIPTION

56-70 El5.6 Segment number associated
with the revolution designated
in columns 41-55.

LIMITATION: Multiple SELECT cards are permitted, but no
more than 50 selections may be made from the
same logical unit number.

Tavs

OF POOR QU
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DELETE

aioa

rs

11

-
—
_— 3
- -

— -

§
!
22222222 2
33 3 JLJJ!
XY Py
, 5 5§

iiisséiiii

3555

T

gooooopoopDocooO0
RN RH NN RNND
|IRRERENREEEEREE
22222 1121111212
33333333 333333
444 4444443411

F

555955585533535835

SEEECGEGREEGEGE

pooogoBD0CRADNGA
1111
2222227221212212
33133333

EN NN RARNBARRINBA
[REREREREE

1333313

fAAd a4t add44
55559 555599893
EGERE6 GG6EEGEHE

pooog0D0BOO0O0O0CO000000B0000000D000000D0CD

U GEI NN DANEANGIDAIBRSETARAITANBED AN D
IRE R AR RSN AR AR R R AR R AR R RER R A

P222222212222222222212272322222122221721121121212

333333333333333333333333333333333333333
AR 4044000048084 408400048400
555555555555555555555555556555555555555
6EE56 6 G656 RE666G6566666656556666666666
IR RRRARERRERERRERRRAREARRERRRERAREREE;

/

TITTIMIITIEIIITIY F1TIRVINIIITININNNNNTD
BOSASMNENaIaIBsts F2GRBUBEONO0S 282N ERRSRRUEBNUBISONRRRRRRUNNNREEBERaBBRIBBENS
k\fssss 3599p39889993993995/93999¢5959999980899955989958953959099399999999955993899%
11214 % TEY BRI UIRARNR MBI B DN U BN A GET RN T HIUSDIOURBHBESCEANBRRRBREN SR
NECC-5081
NAME COLUMNS  FORMAT DESCRIPTION
DELETE 1-6 A6 Deletes revolutions not desired
from a specific tape
7-10 I4 Logical unit number of the
tape from which deletion is
to be made
11-25 E15.6 Revolution to be deleted
26-40 El15.6 Segment number associated with
the revolution in columns
41-55 E15.6 Revolution to be deleted*
* If not more than one revolution is deleted columns 41-80

should be blank,
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DELETE

NAME COLUMN FORMAT DESCRIPTION

56-70 E15.6 Segment number associated

with the revolution designated
in columns 41-55

LIMITATION: Multiple DELETE cards are permitted, but'

no more than 50 deletions may be made from
the same logical unit number.
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NAME COLUMNS FORMAT DESCRIPTION
ZERO 1-4 Ad Sets a longitude different than
Greenwich as the longitude
T origin,
11-25 E15.6 Longitude, relative to Greenwich,

to be used as origin,
! :_. PR ]

PURPOSE: Since the method of finding intersections of-
revolutions is dependent upon a decreasing longitude
in the area of interest, it may be necessary to,
temporarily, zero-set a certain longitude 1in the area
of least interest. This is done within the program
and requires no additional computation by the user.
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NAME COLUMNS  FORMAT DESCRIPTION

MINUTE 1-6 Ab Permits the time to be input
in minutes

IF CARD OMITTED: The units of time are assumed to be in t
days and are changed to minutes within the

program.
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3.3 DATA SELECTION AND PARAMETER ESTIMATION PROCESS

The estimation process beglns with the acceptance of
data that was collected in the area of interest. The revolu-
tions are classified as being north-south or south-north. A -
revolution whose latitude increases to the maximum possible
value (approximately, 65.°) and, then, decreases is separated
into a south-north segment and a north-south segment. This
also applies to revolutions whose latitude decreases to the
minimum value (approximately -65.°) and, then, increases.

Preliminary to finding crossing points, tests are made
based on the fact that there will not be an intersection if
the exiting latitude of a south-north revolution is' less than
the exiting latitude of the north-south revolution or if the
entering latitude of the north-south revolution is less than
the entering latitude of the south-north revolution. If the
exiting longitude of the morth-south revolution is greater
than the entering longitude of the south-north revolution or
the exiting longitude of ‘the south-north revolution is greater

.than the entering longitude of the north-south revolutiom,

there will not be a crossing.

Every soutﬁlnortﬁ"révﬁlution is compared to every north-
south revolution to determine crossing points by the following
method: T

1. Equations for lines connecting the entering and

exiting points of the revolutions are determined,
and the intersections of these lines computed.
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2. The latitudes, corresponding to the longitude at
the intersection, are found for each revolution,
and the difference between these values is computed.
If the absolute value of this difference is less
than .0001 degrees, the average of the latitudes is
taken, and a crossing point is declared at this
average latitude and the longitude corresponding
to the intersection point of the lines connecting
entering and exiting points of the revolutions,

3. If the difference is too great and the latitude
is larger for the north-south revolution, these
points become the entering points of the revolutioms.
Otherwise, they become the exiting peoints. This
process continues until a crossing point is found
or the number of iterations exceeds ten.

The times into the revolutions and the sea surface heights
at these crossing points are found by interpolation,

A process to determine whether each revolution has crossed
other revolutions a sufficient number of times is performed.
The process repeatedly deletes revolutions and checks for
sufficient crossings until it is not necessary to delete any
additional revolutions.

Examining one crossing point at a time, the difference
in sea surface heights (sea surface height of the north-south
revolution minus the sea surface height of the south-north
revolution) at the crossing point is computed as well as the
powers of time along the revolutions at this crossing point.
The elements of the normal matrix B WB are computed and placed
in their appropriate position as are the elements of the BTWY
matrix, The noise on each revolution is assumed to be the same.

e}
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Next, the north-south revolutions which .are to be con-
strained are noted and elements of the BTWB matrix are altered
to ensure that the coefficients of the bias. for this revolution
will be small and that adjustments on other revolutions will,

necessarily, be made relative to. this revolution.

Handling all .crossing point.data for one noxrth-south
revolution at a time, inversion of the normal matrix is performed
and biases are computed for the north-south revolutions based on
the information from each particular north-south revolution under
consideration with the south-north passes held fixed., After
all the north-south passes have been processed, the south-
north constraints (if any) are applied and the normal matrix
for the south-north passes is calculated (Eqn. 209. The south-
north biases are then computed (Eqn. 18) and the north-south

biases updated (Eqn. 19).

All data are corrected for -the biases found. -
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3.4 PROGRAM OPERATION

A source deck and binary decks of SEAHT are located
at the Wolf Research and Development Group office in Pocomocke
City, Maryland. The Honeywell 625/635 run setup consists of
the appropriate control cards, the program on binary cards,
the desired data cards, and a source of data input. The
standard setup for a run consists of the following:

® Specification of the FORTRAN FILE units for both
the disk files used by the program and the tapes
used for data input.

A

° Program binary deck.
e The set of option cards required for the particular
TUun,

A sample job setup is given in Section 3.4.2.
3.4.1 FORTRAN Logical Units

In addition to the normal card input and printer output
files, SEAHT uses 5 scratch files, writes one output tape,
writes 2 additional printer files, and normally usés 1-6 input
tapes., All scratch files are sequentially accessed and logically
could also be assigned to tapes. However, some of the files -
particularly unit 12 - are rewound a number of times and could
lead to inefficient program operation if assigned to tape. '

The FORTRAN logical units used are as follows:

ORIGINAL PAGE IS
OF POOR QUALITY
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LOGICAL USE

UNIT

5 Option card input

6 Standard printer output
10 OQutput tape of corrected data
11 Disk storage during execution
12 Disk storage during execution
13 Disk storage during execution
14 Disk storage during execution
15 Disk storage during execution
18 Printed output
19 Printed output
® Input tapes (normally multi-file)

*This set must be comprised of unique numbers different from
the other units listed above. Multi-file tapes must be non-
standard label., Single file tapes may be either standard
label or non-standard label. A total of up to 6 input tapes
may be used in a job.

3.4.2 Sample Deck Setup

The following is an example of a working deck setup.
This particular setup would require that nineteen files be
read from the tape with logical unit number 21 (in this case,
tape #4572), A height bias would be found for all passes
within the area: latitude; 45°-60°, longitude; 285°-300°,
which are found to cross another pass. Rev 4476, segment 169
would not be adjusted and the biases determined for the other

passes would be relative to this constrained pass.
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COL.

1 8 16
$ IDENT 112293,SEAHT
$ OPTION FORTRAN
$ LINK LINK1
. PROGRAM
$ LINK LINK2,LINK1 BINARY
DECK
$ LINK LINK3
$ LINK LINK4,LINK3
$ EXECUTE DUMP
$ LIMITS 20,47K,10K
$ TAPESO 10,X6D,,,,WITAPE
$ FFILE 10,NSTDLB,NOSRLS,FIXLNG/5,BUFS1Z/5,MLTFIL
$ TAPE 21,X2Db,,4572
$ FFILE 21 ,NSTDLB,NOSRLS,FIXLNG/10,BUFS1Z/320,MLTFIL
B B
ORIGINAY Y

41



COL.

[

e B B 68 e 6 0 e 55

DATA
PARAM
CONSTR
AREA

$

8

FILE
FILE
FILE
FILE
FILE
FILE
SYSOUT
SYSOUT
INCODE
21

01

01

]

ENDJOB

16 30 45

11,D1R, 508
12,D2R, 508
13,D3R, 508
14,D4R, 508
15,D5R, 505
H*,F6R,144R
18 '
19

IBMF

19.

4476. 169.

21. 45. 270.
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3.5 PROGRAM OUTPUT

The program output which would result from the setup
described in Section 3.4.2 has been reproduced on the following
pages. The printed output shows the area and the number of
parameters used (Table 4). A tally of rev types and a list
of revs for each type is printed (Table 5). The revs which
were constrained are printed in Table 6., Tables 7 and 8 differ
only when passes are edited because an insufficient number
of crossings exists to solve for the requested set of parameters
for each pass. E.g., it is not possible to estimate both bias
and slope parameters for a pass with only one crossing, and
the pass is accordingly deleted. The allocation of memory
for matrices and their starting addresses are shown in Table
9, Table 10 shows the biases found (note that Rev 4476/Seg.
169 was constrained). Tables 11 and 12 show the corrections
made at the crossing points (respective of the north-to-south
in Table 11 and the south-to-north in Table 12).

Additional output has been included to show the effect
that passes reaching maximum latitude have on the program;”
i.e., how the program handles passes that can be typed in
more than one way (Tables 13-21),

The data which is corrected and cutput on 9-track tape,
readable by the ECLIPSE 5200, is described in Table 232,

ORIGINAL PAGE >
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a4

SEAHT

TLEAST SQUARES PETERMINATION NF SMOOTHED SEA SURFACE WEIGHTS
CAWNULATED AT INTERSEGTING POINTS OF CROSSING REVOLUTIONS

CALIBRATION AREA
LATTTUDE 23,00 YO 45,00
LONGITUNE 270,00 Y0 315,00

NO,OF PARANETERS 3 1

NG, BF SOUTH-TU-NORTH REVS =& 7
ND, QB NDRTH=-TO~SOUTH REYS  =__ 43.

"

TABLE 4



0o 900d J0°
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3 99vd TV

NORTH-TO~SOUTH REVOLUTIONS
BEV NO SEL NO

4474 169
4334 82
4604 249
44p2 160
4391 117
1974 294
1576 462
2102 k{:Y]
1178 104
3552 879
1718 81
1988 303
. SQUTH-TO-NORTH REVOLUTIONS
REV NO SEG NO
4640 255
4624 278
4487 175
#553 218
_e0%4 382
1710 73
2131 422
TABLE §



oF

prucoeReouCONSTRAINED REYSwantansnrasn

e REY NO_ BEG_.NO. - TYPE OF CONSTRAINT

HEIGHT  SLOPE  GURVATURE
4476 169 ) o

TABLE 6



Ly

REVOLUTION NO

S0UTH-NORTH
(REV/SEG)
4440 259
4524 78
4&32 575
435353 2&8

. 2394 383
1710 73
4510 259
4524 279
4452 47§
4353 218
1710 73
4540 259
4424 are
4382 479
4253 248
2974 3%

. 1910 73

51 A
53 2?
4432 175
4610 299
4424 278
4482 179
4553 248
2074 382
171¢ 73
2151 422
4640 29%
4482 179

T 4558 248
2094 33z
1740 73
2151 422
44640 299
4482 7%
4553 248
2094 g8z
1710 7%
2151 422
4610 259

YORTHaS00 Ty
(REV/SEGY
4476 169
4476  q89 -
4476 Y69
4476 (69
4476  ¥69
4476 y69
4334 82
4334 83
4334 Ba
4334 8y
4334 82
4694 249
4894 249
4694  p49
4694 249
4604 49
4604 349
4bp4 49
4‘22 qu
439 117
1974 294
1974 234
1974 294
13;: 2;4
i 274
1974 294
1974 294
1876 463
1976 483
1576 4582
1576 462
1376 462
137¢ 463
2102 887
212 87
2102 387
2102 337
2102 387
2102 187
1378 204

_
=
o Q
sZ2
=
o
S
oy
)
=)

ARC CROSSING DATA INPUT FOR THIS RUMN

SMOOTHED SEA SURFACE HEIGHT
_RORTH-SQUT4

cROSST VS
LaT1TYps
(DEGREE3)
32,45963
35,89993
33.33329
34,6385%
276723,
30.58033
35,0783
IR, 2944
35,8985
37.11724
33.31553
33.335g7
36,70143
34.19sag
35.46505
28,6437
31-‘952g
26.&4844
37.89494
37,8922
33,37385
348,744193
34,23519
35.,51037
28,691064
31:54072
2601954L
34,234916
35,0728
36,31864
29,6404
32.43319
27,19241
34,25205
35,00978
36,533569
29,66020
32,45202
27.,21384
35.05774

POINTS

LONGITUpE

(DEGREES)
291.84%35
204,58823
292,52428
293,55638
288,38274
29D.44606
289,78638
292,52493
290.46118
291.,49423
288,38453
291.174%4
293,91276
291,84482
292.887p94
287.7p74%
289,77979
285,99949
290.8181¢
2B8,75886
291,1398¢
293.574828
291.81462

292.,84657 °

287.67375
289,73604
285,96199
290.,460656
291.,14130
292,17323
287,00087
289.,06384
285,28925
29045233
291.1211}
292| 1590.
286,98638
289,04748
265,27465
289,80349

SQUTH-NORTH

{METERS) {METERS}

=53, 413563 =53.21657
wdd, 48449 ~44,83744
nF4e29345 ~59,4830%
ad47,9823% “48, 32899
«58,62893 «57,28110
=58,16207 «57,57306
=514.44165 =51,%1245
od5,23445 wd5,03506
=49,84354 i3 ,84628
~48,380%4 -48,47816
“56,3258% -56,58433
-52.53%51 «53,07022
549,14 7¥79 wd, 46606
efp. 79444 ~5q,44217
24774143 ~48,47264
*55, 68188 -55,99393
?56172080 wb57,42927
“5ig169884 “51454139
-47,82329 -48,18359
~48,02431 «48,74884
#52.75601 «53,10049
=§5|1733l »45,43630
"50-86588 _'51142990
*48,20100 «48,53621
~55,6415% “56,05182
~56,99460 «57,48225
w31, g2344 51,39341
=58.99475 =53,02664
.¥91,52979 _ _ e51.52854
e48,2625R “49,19711
=55,10346 =55,01818
~56,91784 -56,96485
#53.34743 -50,47452
«52,33857 -5p,98447
w30, 6823% | e54,48p80
~48,16759 -4G,26047
=35,05340 =55,05228
»96,81059 ~5§,96498
w54 ,23919 «50,52425
®51.,47779 «51.,57277

TABLE 7

TIME FROM EPOCH

NORTH4SOUTH

(MINUTES)
2144'82302
214.90%1
1732,18018
1115+11148
4378,14001
3025,93799
1882,11766
34031153
1491,41762
90/7.62p82
2717012689
1785.27779
182.,41389
1677185480
7?1-75292
I979.45212
2649,26337
5%3&.9 63/

2b,48232
532,98451
1688 ,78401
91,68554
1284,285%741
679.,6p3%1
3880,30493
2552,85614
5g32.57422
1292,31419
805012060
211+.50%03
3356,01572
2051.03781
44p9,88635
1478,91104
1081,68381
488,p28%7
3632,77325
2327 ,69366
4766,73920
16066,56949

S0UTH-NQRTH
(MINUTES)
2094,13519
2053,33249
2144,07568
1714,%2035
2002,44388
1970.30901
3329,28116
3200.98703
3357,28028
3249,20496
2505.,90063
2436,24045
p548, 64484
2108,57404
2450,497/4
2396,4540p7
2391.,24704
3267.14432
4311.45142
0526,54672
2455,56882
2568,94663
2178,4p247
2472,67120
2417,.68823
2414,17776
2929,42444
2964,67441
2513,41693
2%11,67218
2834 ,64293
2871.02502
2937,87918
2972,95511
2521,4323%
29241,043088
2843,66019
288p,85709
3319,.29059



8V

. 1788

1178
1378
1178
1578
1178
1178
3%op
3#52
3852
3352
3952
3952
3;52

16
%718

T 4718

1718
1718

4n24
4482
45548
2p94
1740
215
4640
4624
4482
4553
2094
1710
§151

t10
HEY
4482
4553
2094
1710
2151
4610
4424
4482
4553
pro4
1710
2351

278
179
218
334

73
422
255
278
173
218
382

73
422
255
278
179
218
342

73
422
25%
278
17%
218
3a2

73
422

36,27538n
35,8787
37,0976
30.55528
33.,29424
28,1541
33,3945
36,7553
Z4,2505p
35,924z24
2“-70793
31.55501
26421544
31.57?9&
35,09127
32.4713L
33.80308
26,69729
29,56031
24.11177
29-71754
33,381357
30.64354
$2.03558
24,648096
27,7226€
24,97517

32 54158
0.47823
291.51006
286,3381)
288,4009%
264,6266%
294.12439
293, 86686
291.80320
292.,83918
287,66233
2B9,72942
285|95657
292.51408
295,2b34y
293.,18%75
294,22169
289.,04b87
291.11182
287136712
293.,87749
296.61983
294.552p4
295,584¢01
290,41048
292.47874

286,49878

~46 46430
=5, 02304
oh8.14527
54,91 659
=05,91979
951134346
"6094230
ede.20247
a45,19846
“h3.91505
46,7557

_ =49,95370

4058103
~52,79746
vq4q.530%6
-50|64?b0
uﬂ7|88n57
=58,22546
'57|1664?
052'86048

. =52.42044

’“4!07055
~Gg.Bp4a55
#58,42932
w5, 49784
953467839

w46 ,08265
49, 36742
-48,50958
-54,@3199
-56.59882
51,7628
=53,11638
wiB,44874%
~51,458007
=48.,5%35p3
=56,04250
«57.,49687
'51|65537
»52,60174
=56, 70387
=48,04896
~58,00201
=57,3074%
~52.86403
=52,69150
“d4,1832>
=51,70658
-44,72337
«58.69779
~55,92331
=54,06509

TABLE 7 (Cont.)

67,42700
1216, 52719
633.73615
3T25.p1672
2440.21732
4838,60590
1844.67473
246,44857
1439,82391
834.60037
4938.01172
2709.4835%
$191.16931,
1677.58382

16.48501 _

1252, 44106

606449030
3939,24167
2567 .31482
5127.53009
1959.16600

243%,44985
1525,30772

875,87438
43g0.31201
2884,51242
5523-58359

3191,98083
3347, 54004
2886 ,778%6
3337,09067
3238,70004
3314.17050
25%3,40982
2461 ,97546
2575,68604
2134,99152
2480,18259
2424,82361
2421.995/70
1681,29201
1669,419060
1738,45343
1320.18997
1553.52240
1543,11702
1458.96642
814,55627
B61,44814

886,32449

490.18060

614,65333

647,50879Q

4685,65553



6Y

EVOLUTION MO

_NORTHaSO0UTY
(REV/SEGY
44768 169
4476 16%
4476 189
4478 169
4476 169
4476 {69
4334 Ha
4534 82
4334 82
4334 82
4334 LT
4804 249
4604 249
4604 24%
4604 249
46p4 249
4604  h49
4694 249
4467 {16p
4;3§ 1%7
1 274
1974 294
1;74 294
1974 294
1974 2%4
1774 2%
1974 294
1876 462
1576 452
1876 453
1876 462
1576 462
1376 462
2i02 387
2198 _ 387
2102 387
2102 387
2102 397
2j02 387
13178 104

SOLTH~NORTH

(FEV/SER)
4610 25%
4¢24 278
4482 179
4553 218
. 2c9%4 393
1710 73
46190 259
4624 278
4482  47%
4553 248
1710 73
4610 25%
4624 278
4482 17%
4553  21%
2¢94 332
1710 73
2151 422
4553 219
4282 179
4610 25%
4624 278
4482 17%
4553 248
2094 332
1710 73
2151 422
4£40 253
4482 1793
4553 248
2¢%4 352
1710 73
2151 422
4610 259
4482 173
4553 z%a
2094 332
1710 73
2151 422
4610 255

ARC CROSSIMG DATA USED EOR ADJUSTMENTS
HMOOTHED SEA Sg

LIFTVOD 800d 0

45V "TYNIDTEO

CROSSING POINTS
LaTITUpE
(BEGREES) (DEGREES)

32,45768
35.89992
33,3352
34,63856
27,8728
30¢58033
35,0788¢
38,29404
35,89852
37.11724
33,315863
33. 53507
36,70%45
34,19322
35,46865
28.64375
34.4952¢
26,145844
37,8919¢
37.89222
33,3786
36.74193
34,23549
35,51037
28,69168
31-54072
26,19844
34.23416
35,0723
36,3138
29,6404
32,43319
27,19248
34,2%520%
35,0897¢

© 36,3356%

29,66p26
32,452(2
27,21384
35.,05774

31

LONG TUpg

291,84935
294055823
292,52428
293.5%0634
288 ,38274
290.4496p06
289,786313
292.52493
290146118
294 .49423
268,38453
291.17394
293,912376
291.84882
292.88p94
287,79745
289,77p79
2B5,99949
290081610
288,75384
291.1398;
293,875728
291081462
292.84657
287,67375
289,73484
285.596199
29046654

291,1413¢ |

292,17423
287.00087
289, 06583
285,28925
ev0, 45231
29112711
292,15%97
286,98638
289,04948
285.2746%
289,80849

gFACE HEJGHT

NORTH~SOUTH UTH~NORTH
(METERS) (METERS}
053 ,41348 ~53,21657
~44,4844% «44,83744
054 ,29365 =54,48305
547,98283 =48, 35899
~58,62898  «57,28110
~58.16207 57,5738
=55 ,44165 w51,51245
«d6,23445 -46,01506
«49,8435¢ w$9,84628
~48,38954 v48,47816
«56,3258% «56,50433
-52,53151 =53,07022
45.41979 =45,40606
«5p 79486 «51.44217
wd7,71443 -48.47261
»55,68168 =55,99393
*56.72089 _ «57,42927
-59169884 -51u54139
'ﬁ |62329 -48|13353
~48,02431 «48,74884
«52.756(1 =53,10049
45,1733 «45,45630
«55,865R8 «51,42990
wAB,20100 «d8,53621
*55,64155 “56,08152
=56, 99466 =57.46225
r51102344 -51.39341
v52,99475 w53,02664
G51|5207° wGq.52854
=48, 26258 49,19711
-55,10346 «55,p1618
'56v91784 '56098485
»50. 34743 =50+47452
=B2,33857 «52,98447
50166233 _ «51,4808g
~48,16755 =49,26047
«55,0534¢8 =55,05228
»56,84059 «54,.76498
'“51.23919 '50|52425
w54,47779 -54,57277

TABLE 8

TIME FROM EPOCH

NORTH~SOUTH
(MINUTES)

2144.,82202
514,90916
1732.18018
1115,11148
4378,14004%
3025.93799
1882411766
343+31153
1491041762
907062032
2717.12689
1783,27779
182,41389
1377.,8548Q
774.75292
3979.45212
2649,26337
5133.90637
535,48232
532,98453
168E,784p1
91+68554
128428571
67%.,60391
3880-30493
2552,85614
5p32.57422
1202, 31419
8p5.12060
211050906
3356,p1572
2051.,03781
4489 ,8863%
1478,91104
1081,68381
488, 02897
3632,7732%
2327 ,69366
4766,73920
1506156949

SQUTH=NQRT)

(MINUTES)
2094,13519
2053-33249
2144,07568
1714.,99035
2002,44388
1970030901
3329,28116
3200.78703
3357 ,28058
289%,14792
3249, 20496
2505,90063
24364,21045
2548 ,61484
2108,574p4
2454,49774
2396,45407
2391,247p4
3267.14432
4311.,45142
2526,51672
2455 ,54862
2565,91663
21278,40247
2472,67120
2417,68823
2414,17776
2929,402444
2964,67441
2513,41693
2911.67218
2834,84293
2874.02502
2937,687918
2972,95511
2521,43231
2921.,04380
2843,66019
288gp,857p9
3319,2905%9



0§

1178 104

1178 104
1178 1G4
1178 104
1178 304
1178 104
35592 879
3952 879
3852 879
3852 879
3952 879
3857 879
3?55 6;9
1

1718 Bi
1718 "By
1;13 8y
4716 8

1718 Bi
1718 84
1988 xg3
1968 393
1788 303
1788 303
1768 353
1788 303
1788 %03

4424
4482
4553
2094
17190
2151
4640
4624
4482
4553
2094
1740
2151
4640
462j
44832
4553
2p94
1710
2151
4610
4624
4482
4553
2094
1740
2151

278
7%
248
372

73
422
25%
278
173
218
393

Ty
422
253

B

179
218
342

7.4
422
253
278
17%
218
382

73

428,

38,27536
35,8787
37,09769
30.55%628
33,29428
2R,15411
33:39451
36,75332
34125052
35052424
28, 70793
31.5558p1
26|21544
31.57794
35,09123
32,4718
33.8p30é
26,6972¢%
29,6603
24,11172
29.74754
33,38137
309,64854
32, 035848
24,64395
27,72268

21297557 .

2972,%41%58
290.,47824
291,51096
286,338121
288.4p095
284,62661
29112839
293,86686
291.80382¢
292.838948
287,66233
289,72%472
285.99057
292.51498
295,29 544
293,1897%
294.2216%
2689,04487
291.11182
287,3487412
293, 87749
296,64983
294,55 2p4
295!55401
29041068
292,47371

288,49878

w46 ,46430
»5p.02304
=48,3,4527
=54,916%59
e55,94979
=54.34344
n46.,94230
°41.20212
w45,19846
4301505
#46,75507
¢49|953?8
?40|58103
~52,79746

. ~44,530%46

050164760
«47,88057
v58,22546
~57,16647
~55.86048
'52-42044
“44.07055
-5g.80455
~44,49924
-58,42932
~§5,49784

»53.67839 .

«46, 03265
<49,83742
-48,5(0958
'56|59582
=53.11638
«45,48341
-51.4§nu?
~48,55303
«56,04250
“57.495687
'51!35537
“52165171
«45,04153
«50,70387
'4B|04806
«58, 02201
«57,30741
-52a89401
«52,6015p
wdd, 18322
«51,70658
«44,72337
«58,69779
=55,92331

m:54196599

TABLE 8 (Cont.)

67,42700
1216,52719
633,73610
3723|01672
2%40,21732
4838,6059¢
16844,67474
_246,14857
1439.82391
834.60037
4038,01172
2709|48655
5191.,16931
1672,583482
16-48501

1253.,441p6

626,49030
I939.24167
2567,31482
5127.53009
195916600

243%,44985
1925,30772

B75,87438
430031201
2884,51242
5523,58356

3191,98083
3347,54004
2885,77856
3337,09067
3238,7p004
1314.17050
2533,40982
5461,97546
3575, 68404
2134,99152
2480,18259
24724,82361
2421,99570
1681,29201
1669,41060
1738,45343
1320.18997
1553,52240
1543,14702
1458.96642
814,55627
B61,44814
886,32440
49p,1806D
614,65333
647,508790
485,65553

-
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CHARLYLDYNANIC CORE ALLOBATOR~
1?&7”0195 3F CORE HANE AREEN
R

DISTRIBUTED AMING THE EQLLGRIEG AKRRAYS
SHRey L]
NSIEY 32
SUvy 72
s{i42 14
PELTA. ié
8B1as 3
KRsth e
ARAAY 954

STARTING ADDRESSES OF ARRAYS

HNREY 126780000000
pEREY 26710003090
Sum 126724000000
syyd 127034000000
PELTA 127054000000
§Biag 127074900000

KNETR 4127104009000
ARAAY 227106008000

TV N0

TABLE .9

XIITYaD HOOd A0
gt @Hvd



woRRaB1ASESBovar
NORTH=T0~SOUTH REVS
REY NO SEG NO COEFFICIENTS
4476 169 _ L 0.P1664332=14
4434 82 D,26085153 ()
4604 249 0.73918%7Z (0
4442 169 0,41814942 g
4394 .147 g.54815928 ¢p
1914 294 0:54801302 0@
1376 462 - §.2823978% g9
2ip2 387 f.4n47830% oo
1178 104 g.2#84538% g
3922 a7e D7954924% py
1718 91 0,24820542 nga
1988 303 B.50263122 (g
SQUTH=TOZNARTH REVS
REY NQ S26 Y0 | CREFFICIENTS
4639 255 0.2482993z o¢
4624 278 G.54476752 3p
4482 178 017362665 g
49%3 . 218 __ __ 0:57/849472=ny
2094 382 0.1714784c% 30
1720 73 0.57470623=01
2431 422 Bp,24763688% 9p
(¥
N

TABLE 10


http:0,5184947E-.Ox

. 4468 4553

SROSSING PTS

REVOLUTIONS
N{S  S/N LAT[TUDE
—— ___{DEGAEES)
4478 4630  32,459675
T4H78 4624 35,399035
_$476 4482 __ 33,335204
447§ 4553 34,638504
4476 29%¢  27,672798
(4876 4719 _ 30,380333
4334 461g 35,7884
4336 4624  38,294036
4334 4483 15,898524
4334 4858  37,117242
n 4334 1710  33,316835
o 4404 _4619  33,336068
4604 4628  35.701446
46p4 4483  34,193219
A6 4558  35,468647
480¢ 20%4  28,643703
4604 4710 31,49%5209
4604 2151 _ 26,148443

37.,891960

LONGETUDS
(DEGREES)

291, 84793494
2%4,583226

2%2,%24251 ..

293,%596377
206,382736

2%0,846p50 _

289 + 1863135
292,%24925

290361478

291,%93225
288.883%26
291,273943
293,942762
291.848816
292,880936
287, 7G7451
289, 170786
285,995491
290.818¢96

T 4391 T 4482 37,092222 288, 153837 _

AIIVOD 400d J0

“sea sulrhabREiants sea suRPAGE REIGHTS  AVERAGE  RESIDUALS

BIASES
N/S N/S .. S/N N/S
__{METERS) _ (MGTERS) _ (METERS) _(METERS)
. =040000 0+2683°  ~53,4137 53,2166
T ®2.0000 05848 ~44,4345 «44,8874
#0.0000.___ 043336 _=51,2937 «51,4830
=d,0000 0:0%787 ~47,9328 «48,359¢
=0;0000 © 011745 «5B8.6290 ~B7,2811
~040000___ 010895 __ 58,1621 57,5731
342609 0+26883 ~ «51,4417 51,5124
012609 | 0:15848 _»46,2345 «46,015}
C342609_ __ 0e1236  =49,8435 49,8463
002609 0:0%78  «48,3305 <~48,4782
002609 600595 56,3259 <56,5843
0,7392 __ 02483 ~52,5315 <+53,0702
047392 0:5848 45,1198 «45,4661
G,7592 0.1236 ~ #50,7949 51,4422
047892 __ 0.0978__ =47,7144 _=43.4726
047592 0+3%45 ~~55,6839 ~55.993%
07392 T 0s0%95 __~55.7209 <=57,4293
047392 ___6D.2876__ -50,6988 _«51,5414
0,4381  0.0%78_ ~47,8233 ~48,183¢
008482 | __0:2336__~40,0243 -48,7488
ga
gg
:
“té TABLE 11
(7

S/N N/S {ADJUSTED)
{METERS) (METERS) __ (METERS)
“53,4437 =53,4849 53,4493
~44,4845 =d4b,4222 ~d4,9553
. =33.:2937 ~51.,6067 54,4502
-47,9828 ~48,4168 -48,1998
~58,6290 ~57.4026 ~56,0158
-58,1621 -57,6325 _ -57,8973
«51,7025 =51.7807 51,7416
~46,4953 -46,5998 -46,5476
_ =50.1044 _ ~49,9699 _ 50,0371
=48,6414 ~48,536p ~48,5887
«56,5867 ~-56,6438 56,6153
=53,2707 =53,3385 ~53,3046
»45,8590 =-46,0508 45,9549
»51,5344 ~51,5658 -54,5499
~48,4506 =-48.5305 _ ~48,49(5
~56,421% ~56,1654 ~56,2932
57,4608 -57:4887  -57,4744
__=54,4380 _ ~51,2937. __ =51,3659
v48,2414 -48,2414 ~=48,2414
~48,8725 =~48,872% 43,8725

N/S
{METERS)

0.9356
0.4689
0.1565
0.2170
=-0.6132
-0,2648
00391
6.0523
~0.0672
-0, 0527
0,0285
_0.0339
0.0959
0.0159
0.0399
-0.1278
0.0143
040723
0.
O



1974
1974
1974
1974
(1974
1974
1974
1576
1378
1976
1576
1576
1976
2102
2302
2302
258
2302
2362
1378
137§
. 137§

4610
4624
4482
485353
2094
1719
215%
4611
4483
4553
2g94
1719
215¢
4614
4482
4553
2p9%4
1710
2159
4614
4624

4482

33379863
36.741929
34,236194
35,510312
28, 691679
» 31540747
26,178498
34.234157
35.072296
36-31888Q
1,291640040
32.4331689
27.192479
34,252049
. 35.,689757
36,3%35685
29660255
J2.452020
27.213545
35.057742
318.275364

| 35.878066

?91.139809 -

293.878z277
2%91.81417
292,846585
287.673792
289, 136135
285.961594
290466t a4
291, %44300
292.473:25
R87,¢00L66
289, 653P 51
285.,88%746
290.4523812
291,127196
2%2.459(865
2486,986482
269,¢45489
285,274644
289, 803490
292.941580
290,478243

05689
0.5389
05389
§5589

0,5389 _

005689
05489
fr2>24
02524
0.2>24
g.2524
0.2224
0.2524

0,4048

0s4u48
0,4048
0,4048
0,4048
0,4048
0,2882
90,2882
0,26882

012583
D15848
0,136
pe0278

01715,
. 010295
202876
- De25B3

0+1236
U!U??B

02815
040995
2012576

02883
pe1236
0.0%78

_.D:1235

0:0%295

”012576
_ 012583

0¢5848
0:1336

=52.:75¢60
45,4733
~50, 8659
~48.2010
55,6416
56,5947
~51.(234
52,8947
«51,5208
~48,2626
~55,1635
=56,%478
~50.0471
~52.3386
rE0. 6623
~4B.1674
-55, 1534
~56,3106
~B1, 1392
~51,4778

46,4643

f50|0230

*533+1005
=45, 4363
=51.:4299
~48.5362
-56,04818
~57,4823
«51.3934
-53rp266
~51,5285
«49,197%

-

'55-0182

"56|9343

~50,4745
«52,9845
=51, 648pB
=49, 2605
-55,0523
56,9650
50,5242
~51.,5728

'46r0§27

“49,8874

TABLE 11 (Cont.)

5342949
-45,7122
~54,4048
~48,7299
=56,1005
=57,53%6
~51.5¢24
=53.2494
=51.7732
“48,5150
=55,3559
=57,1702
«50,5995
~52,7434
=51.0e71
-48,5723
«55,4582
57,2154
~51,6a40
=51,765%
=46,7525
=50:3142

~53.3688
~46,0714,
=51.5535
=48,5944
-56,203%
~57.5417
=51.,1458
~53,2949
-53.6522
-49,255%¢
~5071897
~57,044%
~50 2269
~53.2528
~51,6644
-49,3183
~5h,2238
~57.0245
~50.,2766
-21.8411
~46,6174

'4919630

«53,3319
45,8666
~54,4792
-48,6670
~56,1919
-57,5376
-54,48541
~53,2720
=51,7127
~48,8850
~55,27°8
=57,1073
-5p,4152
~52,9989,
-51,3358
~48,9453
~55,3410
-57.i199
—50.;6u3
=51,8045
-46,6849

-5p,1361

0.0369
0.1544
00744
~0.0729
D.0L14
0.0041
=0.2083
0.0229
~0. 0605
03700
'U-bBSI
~0.0630
~0.1863
0.2547
0.?537
0.3730
~0.1172
~0.0955
-0-6?3?
0.0376
~0.0675

~0.1751



L%l
v

1378
1178
117%
1478
3352
395¢
3gse
3542
3552
3§52
1719
718
3748
1718
1718
R AT
171%
1988
_ived
1988
198§

3558

4553
2094
1719
2154

461 _

4624
4483
4553
2074
1710
245¢
4610
44624
4483
4553
2094

iTig |

215y
4610
462y
4482
4553

37.097687
_ 30.556280
35,294276
28.154114
33.394506
34,755324
34,250523

_85,524237

58,70793p
31:556508
26.215442
31.577943
5.0%1232
32,471801
33,803059
26.,697291
29.660306
24,111718
29,747535
.. 33.3081367

30+648543

32,036525

2%1.510n63
286u535105"

258.,800"48
294,826406
291, 828194
2938664836
291803204

292,835476

287,862531
289,Y25418
285.,950%565 _
292,814776
295,953 147
293.189754
794,221487
289,448379
291, 815924 _
287,337124
293.827193
276.613329
294,%52044
295,584011

}HEFTVTﬂ3 9004 40

o1 movd TVNIDIEO

0,2882 _0.0578 __ ~48,1453
(042882 0,145 " ~54,9166
0.2882 7 70,0395 T ~55,9198
002882  «40.2476  ~51,3435
Te2549_ 0,2883__ ~46,9423
742549 °  0.5848 ~dq.202¢
7.2949 D+1236°  ~45,1987
_ 742549 __ " 0.0378 _ _~43,1154
7:.2549  0,1J15 ~ ~46,7551
742542 77 0,095  ~49,9538
_ 742549 _ 90,2876 ~4¢.5810
0422827 ~ 0,2683 ~52,7975
0+2282 0.5848  -~44,3310
002282 ___ 0.1736_ =5),4476
042282 0:0%78  ~47,3806
0,2282°  0e1l15 " ~58.2255
002282 ___0,0595 ___~57.14605 _
002282  #0.2d76  «52,3605
045026 0.2883 ~52,4204

045026 045848 __ _~44,0706

0,5026
0,5026

0-1336—
—0:0%78

~50,3046
Tw44,4992

48,5096
=54,9820
«56,5988
wby,7962
«53,1164
45,4824
51,4308
«4B8,5%939
»56,0425
«57.,4969
n51,3434
~52,6547
*45,0615
«50,7939
~48,0481
«58,0920
=57,3074
«52,8640
326515
v44,1333
51,7066
w44 ,7234

TABLE 11 (Cont.)

48,4334
___=55,2047
56,2079
51,6716
_.vG4,1972
48,4570
»62,4536
_=50.,2700
=54,04100
«57,2787
47,8360
=53,0257
44,7592
-5p,8758
-48, 1088
=58,4537

. =57,3947
«53,0387
529234
=44,5732
=51,3072
45,0019

-48,5674

=59,1535

=56,4583
~51.,5086

~53,3847

~46,0172
=51;5537
~48,6109
~56,2149
~57:5563%
~51.0957
=52,9200
“42,6463%
~50.8275
-48,1059
-58,2235
57,3669
~52.6164
~52.91%8
~44,718p
-51.8302
-44,7812

~48,5004
-55,1791
56,4331
~-51,5701
~53, 7909
-47,2371
-52,0034
49,4404
-55,1120
~-57,3825
=49,4658
-52,9728
-45,2027
-57.8517
-48,1073
-58,3384
-57,3808
~-52,8525
~52,9214
~44,5456
-51,5687
-44,8915

00670
__"0.0256
0.2252
~0.0615

__-_'_Dn 4063

-1.2199
“0.449%
__ =0.8295
1.1020
0.1738

.. 1.6299
-0.0528
0.4436

. =D.0p242
~0.0014
=0+1151
. "D.0139
~0.2362
-0.0016
0.0724
0.2615
=0.1103



9§

478% 2pY4  24,648965 290,830875 0,5026
4989 1719 27,722684 292,473713 0,5026
1988 215¢ 21.975166 288,898776

HEAN OF RESIDUALS ~Q, 08000

STANDARD DEVIATION ___ ____0,87305_

0:5026 _ 10:2476  _~53,6784

0:1715
0,0%95_

~58.4293
_=55,4978

-58,6978
'55-9233
:5410@51

TABLE 11 (Cont.)

~58,9320
«56,0p05
»54,1840

~58,8693
-55,9828
'5§08175

-58,9006
~55,9916
~53.9992

-0.0313
-0.0088
“0.1313



LS

REVOLUTIONS
SIN N/ S LATITUDE
(DEGREES}
4815 4476  32,45%675
AGig A33%  35.0788p4
4619 4604 _ 33,336068
4418 1974 32,379863
A%190 1574  34,234157
fAGte 2102  34,252049
561 1178  35,057742
4518 3552  33.394506
AG1E 1718 31,577943
481¢ 1988 26,717535%
4624 4476  35,899035
A2k 4333% 3E,294p36
4624 4604  36,701446
4624 1974  3£,741929
4624 1178 _ 3E,275364
Ag24 3553  ¥6,755324
4h24 4718 35,091232
#6264 1988  33,381367
4482 4476 33,335204
d4bz 4334 35,898524
58
o gy
SZ
]
O
S
2}

CROSSING PTS,

LONGITUDRE
(DEGREES?

271.849594
289,186355
291.,473%43
291.139309
290.466564
2904452312
289,853490
291.3281391

292,814976

293.877193
294,%86226
292.%24925
293.912762
293.878277
292.%41580
293.8663%6
295.2534907
296,615829
292,%247281
2%90.,341178

BIASES sea sulrholOfEranrs sea suRAER RRicHTs
S/ §/N N/S S/N N/S S/N
__ _(4ETERS) (METERS!  (MEYERS} (METERS} (METERS) (METERS)
0:2683  00.0000 _~53.,2166 53,4137 53,4849 ~55.4137
012683 012899 ~51.5134 51,4447 =51.7807 ~51.7028
042683 0+7392__ ~53,0702 ~52.5315 -53,3385 ~53.2707
012683 0:5¥8%  ~53.4005 52,7560  =53,3688 -55.2949
0,2683 Q2504 ~5%,0266 =52,9967 =53,2949 ~53,2494
0420683 __ 0+4448 __ -52,9845 52,3886 53,2528 ~52.,7434
012683 0:2882 ~51,5728 <51,4778 51,8411 <~51.7659
012683 ~  7,2539  ~53,1164 =46,9423 =53,3847 ~5471972
012683 02202 ~52,4517 ~52,7975 ~52,9200 _-53.0257
0.2683 0:5p26  «52,6515 ~52,4204 52,9198 -52,923¢
0,5848  n0.0pO0 ~44.8374 w=44,4845 45,4222 =44.4845
0:5848  0,280%_ 46,0151 <~46,2345 46,5998 -46,4953
0,5848 07§92  ~45,4661 ~45,1198 -46,0508 -45,8599
035848 0:9589  »45,4363 =45,1733  ~46,0213 ~d45,7122
0:5648 __ 0.2882__ -46,0327 =46,4643 =46,6174 =-46,7525
015848 702849  ~45,4324 41,2021 -46,0172 4834579
06,5848 02382  ~45,0615 <=44,5310 ~45,6463 -44,7592
015848 _ 0.5p26 " ~44,1333 _~44,0706 =44,7180 ~-44,5732
0,1236 40,0800 ~51.4830 51,2937 ~51,6067 =-51,2937
0,4236 0:2809  -49,8463 =49,8435  -49,9699 ~50,1044
TABLE 12

AVERAGE

{ADJUSTED)

(METERS)
~53,4493
54,7416
-53,3046
-53,3319
=53,2720
. =52,9983
~5q,8035
-53,79069

-52,9214
~44,9533
~46,54764
-45,9549
-45,8666
~46,6849
~47,2374
-45,2027
-44,6456
~51,4502
«50,0371

-52.9728_

RESIDUALS

S/N
(METERS)

~0+0354
-0.0391
-0.0339
~0.0369
“0.0229
=0.2547
-0.0376

0.4063

g.0528

0.0016
~0.4689
~«0.0523
-0.0959
“0.1544

0.0675

1.2199
-0.4436
~0.,0724
~0.156%

0.0672



(4]
==

44582
R LT
f48¢
Agaeg
4482
4582
4gep
4482
4482
4553
4953
4953
4553
4553
4553
4553
_ #3583
4553
4553
_ 4553
R094
2594

A604
4391
1974
1576
2102
1178
3554
(4718
1988
4478
4334
46,4
4462
1974
1574
2102
1178
3552
1718
_L988
4474
4604

34,153219

37,892222

34,236494
35,p722%9¢6
35,589757
35.,878066
34.250523
32.471801
30:645543
14,638564
I7.417242
32.468647
37,8919%60
35.520372
3/,3{B888
35,335685
37,097687
3%5,524237
33.89303%9
32.036575
27.672798
23.,643703

291.048816
288.1838%7
291.814417
291141300
291.827106
290476233
291, 807204
293,189754
?74:852044
293.55¢377
291,497225
292,88r936
290, 81P096
2%2,840565
292473225
P92.555965
291.%10083
292,835178
2%94,221487
295,984011
2368.382738
287,7q7491

01236

01236

0+1236
011236
0¢1236
0:1236
011236
01236
0:1236
0,0578
0.0578
0:0>78
0,0578
0,0578
0.0578
06,0278
04,0578
040578
0,0%78
040278
0v3715
0¢1715

pe73%2
___h.Bag2
05§89
012%24
9. 4pa8
g+2882
7.2%49
012382
0+5026
%0, 0900
0.2509
0+ 7§92
04381
65589
0,2324
0+4048

p«2B82 _

712%49
0:2282
40,0500
07392

"5114422

_“4817483

~54.4299
~51,52¢9

_ =54.4808

49,8374
~51,4301
~50,7039
~51+7066
~48,359D
~48.4782
~48,4726
-48.,1836
-4B,5362
~49.1974
49,2608
~48.52096
~48,5530
~48, (048,

De5p26_ ~44,7234

~57,2311
~55.9939

*50.7949
“48,0243
«50,86859
=51,52(08
50,6623
«50,0230
«45,1987
50,6475
=50,8046
-47,9828
«48,58p5
~47,71414
-47,8233
-48,2010
48,2626
~48,1676
-48,1453
«43,0151
~47,B806
44,4992
=58,6290
-55,6819

TABLE 12 (Cont.)

~51:5658
~48,8725
“51,5535
~51.6522
-51,6p44
«“49,9510
~51.5537
~5Q.8275
~51,8302
=48 ,4168
«48,5360
~48. 5305
~48,2434
«4B8,594
=49,2550
~49,3183
«48,5674
«48, 6409
w48, 1059
44,7812
=57,4p26

»58,3654

-51.,534¢
-48.,8725
~51.4048
51377732
-51.0671
50,8112
-52.45364
-50,8758
=51.3072
~47.9828
~48, 6444
48,4506
-48,2414
~48,7399
~-48,515¢0
-48,5723
~48,4334
=50.2700
~48, 1088
-45,001%
-58,4290
=56,4211

-51,5499
~48,8725
~51,4792
~54,7127
-51,3358
»50,1361
-52,0036
-5n,8517
51,5687
48,1998
~-48,58487
-48,4995
-48,2414
-48,6670
-48,8850
~48,9453
-48,5004
-49,4404
«48,1073
=44,8915
~58,0108
~56,2932

~0.0159
(138
“0.0744
0+06053
-0.2687
0.1751
0.4499
0.0242
~0,2615
-0.2170
0.0527
~0.0399
0.
0.0729
~0.3700
~0,3730
~0,0670
0.8295
0.0014
0.1203
0.6132
0.1278



6§

ap9d 1974 2R, 691679 287,8757%2 041715 B15389  ~56.0318 ~55,6416 ~56,.2033 ~56,1805 =56,1919 ~p0.0L14

2094 1576 __27.640040 287,590866 024715 012324 =-55.0182 =55,1035 _=55,1897 55,3559 -55,2728 00831
2094 2102 29,660295 286,984382 0¢1745 ~ 044848  ~55,0523 =55,0534 55,2238 =55,4582  =55,3410  0.1172
2094 1178 3,,556280 286,839108 001715  _0e2882  ~54,9820 =54,9166 ~55,153%5 =55,2047 «55,179% 040256
_2094_ 3552 _ 28,70793p 287,862354 _0:3715 742349 __ 56,0425 =46.7551 _ -56,2140  -54;0100 ~55,1120 ~1.2020
2094 1718 25,697291 289,943870 0:4715 0:2982  ~58,0520 «58,2255 ~58,2235 <-5B6,4537 =58,3386 0.1151
2094 1988  24.648965 290.410675 0e1715 0:50P6  «58,6978 58,4293 «58,8493 -58.9329 58,9006 0.0313
A718 4478 _ 30,580333 2%0.94%4060 010595 ___#0.0000_.._~57,5731 _ -58,1621 __~57,6325 _~58,1621 ~57,8973 | g.2648
1718 4334 33,3406635 208,383526 0:0295 012609 -56,5843 56,3259 “56,6438 =~56,5867 ~56,6153 ~0.0285
1718 4504  3$1.,49520% 289,71797u6 0:0595 ~ 0s7892 ~57.42%3 <+56.7209 «57,4887 =-57,46017 -57,4744 _ "0.0143
4742 1974 34,540717 239.73685? 0+0395 _ 0.5389  =57,4B23 56,9947  ~57,b447 ~57;5334 57,5376 _ ~0.0041
1748 4578  32,433189 289,d83831 0:0595 0:2%24 ~56,9848 56,9178 57,0443 ~57,1702 -57,1073 00630
1748 2402  32,452020 289.g472489 0.,0595 0.4048  ~56,9680 ~56,8106 ~57,0045 ~57,2154 =57,1199 ¢.0955
1748 1178 33,294276 288,4(7948 040595  0.2882  ~54,5988 «55,7198 ~56,6583 ~56.2079 ~56,4331_ ~0.2252
1748 3552  31,556008 289,725418 0. 0595 712849 57,4969 =49,9938 57,5563 ~57,2087 -57,4825 -0.1738
31743 1714 22,660306 2%91,%£{4924 0.0595 0,2282° =57.3074 <57,3665 57,5669 =57,3947 ~57,38y8 0,0139
1748 1988  27,722684 292,473713 0.0595 0.5pp6__ _~55,9233 =55,4978 55,9828 ~56,0005 =55,9916 0.0088
23153 d6u4 25,148443 28%,9935491 »0, 2476 07892 ~51.5414 =50,06988 51,2937 ~51.,438p ~51,3659 00723
2155 1974  25,198408 285,961994 ~0,2476 0+5389  «53.3934 ~51,0234 ~51,1458 -51,5624 ~5¢,3541 o,zoag
21531 1576 _ 27,192479 235,299246 n0,2476 @ D.2%24 __ ~5(0.4743 ~50,347% -50,2269 ~50,5995 50,4132 0.1863
215% 2102  27.213844 285,274434 “0,2476 0:4D48 _ ~50,5242 «51,2892 =50,2766 ~51,644p ~50.9603 0.6837
2155 14178 28,154114 284,625406 »0,2476 028827 54,7562 =51,3445 «51,9086 =-51,6316 ~51,5701 0.0615

ORIGINAL PAGE IS
OF POOR QUALITY

TABLE 12 (Cont.)



2351 3552  26,215442 785,%50545

_ 2353 1718 _ 24,411718 287,837124

2358 4988 21,975166 288,49377¢6

09

“0.2476 7:2%49  ~51,3434 <~40.5810
n0,2476 __:01228a__:52.6650_ =52,8605
012476 015826  ~54.0651 ~53,86784

TABLE 12 {(Cont.)

~51,0957
'52t§164
=53,8475

'47|336ﬂ
~54, 887
~54,181¢

~49,4658

_'5218525 -

-53,9992

“1.6299
0.2362
6+1818
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HIEO

Tyad ¥00d J0
§f @ovd VAL

ALl

" GEAHT

LgAST SGUARES DETERMINATION OF SHOATHEP SEA SURRAGE HEIGWTS
cALCULATERD AT INTERSECTING ROINTS OF QROSSING REVOLUTIONS —

CALIBRATION AREA

TTUATITUDE 55,00 TO0 &7,00
LONGITUDE 300,00 TO 330,00
NO.OF PARAMETERS s 4

NO%? OF SDUTH4TO=NORTH REVS & ]

NO% OF NDRTH2TG=SOJTH REVS = &

TABLE 13



Z9

NORTE~TU~SOUTH REVULUTIONS
v -

) a WD
440 363
26%8 369
2829 479
4236 15
4577 2352
4562 a2
626 556
4548 213
SOUTH=TO~NORTH REVOLUTIONS
""""" REY NO ~"™° "8E3 NO )
&40 563
2658 360
2673 176
2829 47¢
4236 15
T 826 T 11
583 391
644, 564
1147 104

TABLL 14



ALITVND 900d J0
81 J9Vd "TYNIDIEO

shppputacnvCONSTRAINED REVSewucvovnpas

REV NO SEG No fYPE OF GONSTRAINT
HEISHT  SLOPE  CURVATURE
4236 15 @
45449 213 ¢

TABLE 15



79

ARC C7T3%31* G DATA INPUT FOR THIS RUYM

REVOLUTION AG ChDS5146 POII'TS SMOOTHFD SFA SJRFACE HELlfiWT TIMF FROM EPOCH
NCRTH-SOUTH  S3UTH=NQRTH LATITUDE LONGITUDNE NORTH-SOUTH  SOUTH-AORTH RORTH-SOIUTH SCUTH-NORTH
(FEV/SEG) thEV/SEG) tDFaRZER) (DEGRFES) (METENS) {METERS) {MINUTFS) (MINUTESY
645 63 Cag %463 65,93433 3In6,99843 22.42969 22,42969 -y ,74039 -1,74QR9
6b3  T60 2654 360 65,1245 325,57243 60,85156 60,85156 8,37898 6,37898
zoS58 60 2829 479 65,4635 320,82355 50.11682 44,33872 8,93192 1404774
4236 15 2829 479 65,044342  $20.91197 43,00198 44,65421 5,7454¢ 16,03740
4236 15 4236 15 b5, 12493 325,3d430 54.92188 54,2188 2,22387 5.22387
4577 232 €dp 563 bgyy72019 3I19.71224 44,8334% 33,16425 5.63083 -3,22911
4577 °32 2629 479 64204519 323,33159 52,49392 51,0603% 5.20089 13.7537¢0
4562  Z22 649 563 63,680%2  329,57867 T 54,66899 56,53544 "7 4,83760 ~ =4,44844
4562 222 2673 376 G3,4944g 328,43145 52,87172 52,46216 4,98631 5,2931i1
Ags62  Zz2 ey Bb4 61,1334 316,89210 -~ 64,96653 41,40091 6,60434 9,03104
4562 222 1167 104 B1,119%%4 316,B3937 55,67219 64,93549 6,61237 63643;'8
26 556 £26 588 65512077 360.4406% 11.44068 1%,14063 16,577%0 16,57750

TABLE 16



99

NCRTH
(REY
640
2658
2698
4236
4236
4577
4577
1562
4562
4567
4562
626

REVOLUTION NO
SQUTH=NORTH

~50UTH
/SEG)
563
360
360
15
15
232
232
é22
€ae2
222
222
5%6

{REV/SEQ)
64p 563
26%8 340
2829 479
2829 479
4276 15
640 563
2829 479
64p 563
2673 X76
641 564
1167 103
626 556
oo
B8
v G2
Qg
= B
2 v
c
=5
%w
va T

ARC CRASSING DATA USED FOR ADJUSTHENTS

CEOSSING POINTS

LATITJRE LONG!ITUDE NGRTH-~SGUTH 50U
tOEGREES) (DERIEES) {METERS) {
65,13433 306,9968%3 22,47949
65,1294 32%,57243 - 60.851%6
85,04635 320,82355 5g,11682
65, 04342 I£0,91197 43,04198
65492493 32%,3843Q 51,92180
64,72989 319,71224 44,83345
Lqipd519 3I23,33159 — 592,49392
~ B3 56482 329,57B87 - 54,66899 --
63749440 328,43145 52.87172
61793342 316,89210 64,98653
6141954 316,83937 55,67219
b5,4R2077 300.44065 11,14063

TABLE 17

SMNOTHED SEA SJRFACE HEIGHT

TH=NORTH
METERS)

22,.42969
60485156
44,5387z
44,65421
54,92188
3%,1642%
51,0603%
56,53514
52,48218
44,40094
64,53549
11,14063

TIME FROM EPOCH

HORTH-SNUTH
EMINUTESS
=4 ,7408%

B,378%8 -
8,03132
5,7454¢
5,22387
5.63043
5,20089
4.,8376Q
4,98651
6,60434
6,61237
16.5774¢

SOUTH=~MORTH

{MINUTES)
'1!740E9
&,37898
14,0477
14,03749
5,22387
=5.22511
13,75370
~d, 54844
5,29341
S.031i04
8,64328
16.,5775¢



CRARLY=~DYMANIC CORE ALLOGATORw

599K0ADE OF COBE HAVE BBEN
DISTRIBUTED AMOMNG THE FOLLOWING ARBAYS

ShREV 8
NSREY 6
Suml 80
Sum2 18
BELTA 18
BBIAS 10
KNSTR 2
ARRAY 448

STARYING ADDRESSES oF ARRAYY

SNREY 127426000000
heREy 127436000000
SLmi 127444¢000p0
SLu? 127576050060
DELTA i2762000C000
BE{AS 127442600000
KhSTR 1276%4000000
ARRAY 127636600000
DIV CHECK AT LOCATION 024507

{h
[

TABLL 18
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TyAd J0ood 40
é?%éfﬁﬁd_fﬁiﬁﬂ{ﬁ}ﬂj

wapeaB] ASESvavua
NORTHeTO®SOUTH KEVS

REV AD SEG NoO CIEFFIGIENTYS
640 563 »0,8583354E 01
2658 369 6,7230325E 01
4236 19 *0.9595514Ew1%
TT 4877 T TTTT 232 TTTTT T 0.30&5838E ot
4562 - 222 #0,1044984F 02
T8 T 558 : 04
SOUTH=TOwNORTH REVE
REV 30 SEG NO COEFFICIEGTYS
T4 T 563 v0,8583354E 017
2658 360 0.7230326E 0L
2673 "7 378 v0s108399FE g2
2829 479 0146%2231E 01
4236 | 13 g
626 586 q, _
T 564 0, 3403543E 02
1147 104 *0,15863¢8E 02

TABLE 19



o
(o]

REYCLWUTIQNS

N/S §/N
6dq &dg
2688 24%8
2658 2829
4234 2829
4238 4235
4577  &4n
4577 2829
4562 640
4563 2673
315 641
4543 1147
626 626

CROSSING PTS,

LATITUDE
{BEGREFS)

651134333
657129446
857046348
65,043416
654124934
64,729193
64,94519¢
63,664845
63,494375
61.133418
63,119545
65,129749

HEAN OF RESTOUALS
STANDARD PEVIATION

LONGITUDE
{PEGREES)

306, 59883%
3250372426
320623555
320911968
325,384300
3191712238
323.331593
329,378667
3287431454
316892104
3167839371
3004440653
o,
0

RIASES
N/R
IKETERS) ¢
-8'5834
7+2%03

742303

'UQUUUU .

»0,0009
3.0859
3,0858

HL0. 4495

ri0, 4495

240, 449%

2104+44%%
Dy

S¢h
METERS)

«8,5834
7,2303
176522
1.,6522
0

-8,5834
1.6522

~875834

~10.8391

n34,0351

viy5882
i

fal AT

SEA SURFACEHEIGHTS sEA $URFACE

MN/S

{HETERS)

22,4297
60,8516
5d.11%8
43,0020
51,9219
44,6334
52,4939
54,6690
52,8717
64,3865

58,8722

1d,1406

TABLE

S/H
{YETERS?
22,4297
65,8516
44,3387
44,4542
B1,9219
3341643
51,0603
54,3354
52,4822
44,4009
64,3355
11,2406

20

N/S
(METER3)

33.8139
53,6242
A2TB8ES
43,6020
5209239
4437478
4974084
6371485
6373282
75,4360
6671227
1274406

'HEIGHTS  AVERAGE
S/N TADJUSTEDY
(METERS)  (METERS)
31.0130 31,0130
53,6242 53,6212
42,8865 42,8665
43.002¢ 43,0020
51.9219 51,9249
417676 41,7476
A9.4064 49,4981
6551185 65,1185
63,3212 63,3212
75,4360 75,4360
66.12¢7 68,1217
£1.14086 11,1406

RES]DUALS
N/S

(METERS}
0
0
0
0
0
0
0
LN
G
04
0
04



(=)}
w

" A _PRIOR ANJUSTE]
SEA sunrAcé HEIGHTS SEA suRPng ﬁanTs

REVCLUTIONS CROSSING PYS, BIASES AVERAGE
S/h N/S LATITUCE LONGITUDE S/N N/S 5/0 N/S S/N N/8 1ADJUSTEDS
(DEGREES) (DEGREES) (METER5) (MEYERS)  (MEYERS! {METERS)  (METEBSH IMETERS)  {METERS)
G40 640  65,134333 306,998833 ""m”-8|5534“_.T815334__“ 22,4297 22,4297 32,0430 31,0130 31,0130
449 4527  64,729195 3197712238 =8,583¢ 35,0858 33,1643 44,8334 41,7476 41,7476 41,7476
64n 4562  83,664835 329,578667 =0,5634 e1pt4498 56,5351 54,8690 65,1185 65,1185 65,1185
2658 2658 65,129448 3257372426 7,2308 792303 64,8516 60,8516  53V62s2  53i6es2 534212
2673 4562 631494095 3281431454  §10,8391 1074495 - 52,4822 32,8717 63,3232 8313212 63,3212
2829 2658  85,046348 320i942355% 116%22 $2303 44,9387 50,1168 42,8885 42,8865 42,8865
2829 4236  65,04341€ 320.911968  1,6522  -0,0000 44,8542 43,0020 _ 437ga20 4310820 _ 43,0920
2829 4577 64,9451939 323,331593 116522 3570858 5L.p603 52,4939 4974081 4914081 49,4081
4236 4236 85;12493%1 325,384300 0 =gv0000 5{,9249  B1,9219 24,9219 H41l9219 51,9219
_ 626,626  65,120749 3007440658 0, 0¥ 11,3406 13,3406 1470406 1101406 11,1406
643 4562  51,133418 316,892101 £34,0851 10,4499 41,4009 64,9868 75,4360 75,4360 78,4360
1467 4582  B1:119545 316,839574 ~115862 21074493 64,8335  B5E,6722 66:4287 66,1217 68,4247
93
vo G
Q2
® &
%%Fd

TABLE 21

RESIDUALS
S/N
{METEQS)
D-"
0
0
]
0
0
(0
0
0
0
0

[ ]



[EADER RECORD

WORD NO.

|72 R L S

IATA RECORD

WORD .

[SalE - SN S

NO

FORMAT OF SEAHT OUTPUT TAPE

FORMAT

Mo - =

FORMAT

e s

TABLE 22

70

DESCRIPTION

Dummy (0)

Dummy (0)

No. of Data Records
Segment No.
Revolution No.

DESCRIPTION

Tihe (milliseconds)

Latitude (milliseconds)
Longitude {milliseconds)

Sea Surface Height (micrometers)

Dummy (0)



3.6 LIMITATIONS

Several dimensions have been set in SEAHT to values
sufficiently high to accommodate all runs that are expected
to be made by the program. The dimensions set produce only
the following limitations:

° Number of North-South passes < 200

) Number of South-North passes < 200

. Number of data records per pass < 2000
(=33 minutes at the 1/second data rate)

) Number of Selects/Deletes from one data tape
< 50
. Total number of input data tapes < 6.

Within limits, all the above dimensions could be significantly
increased if needed, without increasing the total core used

by the program. The arrays used in the parameter estimation
portion of the program are all dynamically allocated, and so
the number of passes that can be processed depends upon the
number of parameters estimated per pass, and the amount of
core that is available.

SEAHT will not function properly if:
. Some revolutions do not cross either a constrained

revolution, or a revolution which crosses a

constrained revolution,

71



‘here are no error terminations in SEAHT, and improperly setup
iobs may be terminated either via system abort, or by meaningless
)rogram output.

72



SECTION 4,0
PROGRAM LISTING

A listing of the working version of the program follows.,
The placement of LINK cards is shown.

73



ALYIVAD 900d 40

57345 01 03-16-77 16,995

1 CSEAHT
2 DIMENSION [@ORF(8} . .
3 COMMON/TAPER/INTP, JOUT GTAP,NSTARE,SNTAPE, SCRA, SCRT, BATAPE,DOUT
4 COMMON/KONTRL /NOPAR, NINS,NOSY, IKNSTR,EDIT, MAX -
3 EQUIVALENCERICIRE(LY, 1CSN) s (ICORE(2) 4 1CNS), (ICORE( ), NSUML) ,
8 . (ICORE{4),VSUMR), CICORELS) NDRL Iy SICORECS), HP),
7 UICORE(7), NRNSTRY, (ICIRES8Y, IMAX)
8 DATA NQQRE/S8/, IMQRE/D/
9 CALL LLINK{BHLINKL }
14 CALL SEARCH
11 NPENOPAR# {NHSN+1 }
12 NSUML=NPw (NP1
14 NSUM2zNPA2
14 NDEL NS M2
1% 1CSNENOSN
16 ICNS3NQYS
17 NKNSTR=IKNSYRu2
18 IMAX3MAX 4
19 DO 18 1=21,NpoR:
28 IMORE=[4QREG1CARE( ]
23 10 IF(MOD(ICORB(IY,2),NE,.0) JCORE{I)=JCQRRE(])+1
22 KOREB=2320
24 WRITE(6,3) THMORE, (1CO3E(K) Kala8)
24 5 FORMATCIL! AKX, '\CHARLYSDYNAMIC CORE ALLOGATAR=',//416,
2% ,'HORDS OF CHRE WAVE BEENY,/,'DISTRIBUTED AMONG THE FOLLOWINGT,
o 28 ) ,'\)ARRAXS';/{;J.{}XJ'SNREV';5X;I6i/u10anNSREV'g5X:lé;/;lﬂXn’SUMI'!
& 27 6Xel6, /7, 30X7180M21,6X5160/010X«'PELTAC,5X,16,/,20%X,1BBIAS,5X, 14,
o 28 /0K YUNSTRY, 59X, 16,7/, 40X, YARRAY ¥, 5X,16)
2 29 CALL LLINK(SALINKD }
& 3d CALL LLINK(BHLINKZ )
g 33 CALL CHARLY}kOREB,]MD3E,NCORE, ICQRE,KOREG, $100)
> 32 GO TQ 10%
2 3 100 WRITE(5,30L) _
o 34 191 FORMATCELY y YoHARLY HAS BEEN UNSUGQESIFUL IN ALLOCATING CDRE, ')
3% 102 CALL LLINK{HLINKA4 )
36 CALL SOQLVE
37 STOP

38 END



57345 €1 03-16477 16,997

CBDATA
BLOCK DATA
INTEQER GYAR,DOUY )
COMMON/KONTRL/NPARE ¢ NINS,NOSN, IKNSTR,EDIT, MAX
COMMON/TAPEH/INTP1OUT, GTAP, ISCRLEY, BOUT = .
DATA INTR/5Z+10UT/67515CR/24:12,33,18.457,GTAp/48/,DQUT/20/
DATA NBARG/B/,MONS/D/,NOSN/OZ
DATA IKNSTRZD/
DATA EDIT/160,/
DATA MAX/0/
END

a0 2w O KA Ol PO

.

GL



57385 01 03-16-77 16,998

CNUMBER
INTEGER RUNBTION NUMBER(K, 1A, D)
DIMENSION IatvIn)
NUMBERz0 -
IFCID, LTl RETURN
Do 10 }=%, 10
IFCK.EQ, TA(H)) GO 70 20
10 CONTINYE
RETURN
20 NUMBER=1
RETURN
END

XD b O w0 B ™ ON AR ode .t T B

ok e

gL


http:IF(K.EQJA(').GO

LL

/ LINK —CIRRT TN

popogocsaooos0o00D00EnOO0C000RD000000C00000B0D00DO0CE000DRD
0 EET
1

. —

oo
=

=

0
;
1

=
=

pooodoopndd
wHE BN

-

t
RHRRUSHETABRARADUASIHIRINAUBBIUABONROUGHEHHNHS RN ED RS 11} LRI UL L]

A ERREER R RN R R AR AR R AR R R AR R R R AR R R R R R R R AR R AR R RRRRR R RS AR REERRRE]
2222227222°722722222722%2222222222222022222222222222222222222221212°22222222221212122121212
T3333337333333373333333333333333330393233333333333333333333333337933323333333333133

-

camm
—
—y
—
—

AAA A4 4 0448444440444 4444444244888 4 4040444440 404408444044348044404404484444
555555555 5655555 GAG5 5555555565558 5 555555555565 55555555585559556609505555558568564
5666666666656 66b66666CG06566 6066656660666 6660C66CG6G6E66C6C 666 GCC6EG6G66C665666666H66
TTIIT IR R I TN T I Rt i r R I I Il I I NIt NN T I It nAr I NI NI IINIINIIITIIINIIIII N
TgopBbBRESBOBbEBBEAREObEENORBBAE0B0ESRRBBREGBBROGCREBCEROOObNBEROBESORNBBROABDE

\k55399999“9599995_99995935339995589!9999999399999959935959955!99999995959999 g B{J/
EERERREE:

BLUYP R RGNS IS T IR 20 2PN 2N 25 26 T IY AN N 007 3704 05 6 21 33 VR 4G 41 4T AY 44 4546 ¢ 20 43 50 5 47 53 44 55 56 51 3B SV AR B B2 M1 ITHNHBDBUERNDIENR
NECC=%08] e

=
=
=
-




57345 91

gL

i
2
3
4
%
6
7
§

4
11
12
13
14
13
16
17
18
19
24
21
22
23
24
2%
28
27
28
29
34
3t
32
39
34
32
38
37
38
39
49

41
42

03-16.77 16,999
CSEARCH

SUBROUTINE HEARCH

EXTERNAL USERR

LOGIGAL MINWTE

LOGICAL NODRTA

INTEGER DATK(BY,SNTAPE,SCRB,REVND, CDNAMEL14) 1CARDID, TAPLIM, UNTO

INTEGER SNREV(200),NSREV{200),CRSNGS$B000,2) /NONLEG(200,21)
NBEL1{2)ENDELT(2),INTNOS(200:8

INTEGER DATHPE

INTEGER SELBET(50,6))DELETE(S5046) jKNDLEITKNALGY (ITAPELS,2)

REAL MINLATZMAXLAT,MIVLON,MAXLQN

DIMENSION WRRpSt4),pT4(4),584T(2)

DIMENSION KNSTR(5000,2)

COMMON/KONTRL/NOPAR,NONS, NOSN, IKNSTRBDI T, MAX

COMMON/ALT/B1,#RRAY{4,1000),NJAARRY{4,1000)

COMMON/TAPES INTP, 1OUT,GTAR ,NSTAPE,SNTAPE, SCRB, SCRC,DATAPE,DQUT

EQUIVALENCE (XCROSS,DATAL3) ) (YCROSS,DATA(4) ), (G, DATALE) ),

' (TI DATAEZ) Y, (TU,DATACB) ), (GlwDATELS) LSSHT (L))

FQUIVALENCE (LUn1QsNO3DS(4))

DATA NQDATA/,FALSE,/

DATA MINUTE/ TRUE,/

DATA MINUS/E4/

DATA NDELT 840/, NCARD/14/, TAPLINA6/,TTPLY0/, [TARE/2 200/

DATA CDNAME/SHAREA o 6HPARAM ,6HNODATA,6HCONSTR,6HEDIT » GHDATA

,6HSELEAT s 6HNELETE, HVERTCL 1 6HZERG  , BHMINUTEY

DATA KND/Z68B/, kNA/6#02

DATA MINLAT/90,0/

) MAXLATZ®0,/
' MINLONZGOO. /s
MAXLONZ360,/

'DATA ZERQ/0:0/
DATA TKNSTR/Q/

DATA EDI17L/f000./
INTEGER R,C

20 READCINTR,1602,ENDa21) CARDID, 1ARRAY,DTL
1002 FORMAT(AG,14,4E£15,5)

]aNUMBER{CARDID, CONAME,NCARD)
IF(IWNE,8) 60 To 20
[TPL+1TR1 ¢4
ITAPG{ITRY,; %)= 1 ARRAY
KDTL(i)+0, %

ITAPECITRL, 2)y=MaAX0(K£, 1)



57645 04

43
44
4%
A6
47
48
49
sd
51
58
53
54
55
58
54
58
59
6l
61
68
6%
&h
&9
66
67
68
6%
74
71

72
73
74
73
76
77
78
79
84
82
82
83
84

03-16-77 16,999

21
é

10
1003
il
50

G0 TO 20

REWIND INTP o ..
READCINTH, 1802 aNf=50) GARDID, TABRAYLBTA
1=NUMBER(CABD IR, CDNAMEYNGARDY |~
GO TO (122:3,4,5.,6,7,8;9,20,510/1_
MINLATDTL (1)

MAXLATEDTL (2}

MINLON=DTL (3}

MAXLON=DIT4 (3}

go TQ 6

NOPAR=TARRAY

G0 TQ 6

NODATA=, TRUE,

IFCITARRAX,GY,0) SCRB=IARRAY

READ(SORB) FONS,NOSN

Go TO &

IKNSTR= {KNSTR+y
KNSTR(ITKNSTR, 1 1=DTa(1)+100000,0+DT4¢(3)+10,0
KNSTRCIKNSTR.2)5TARRAY

GO TO 6

EDIT=DTL(1)

GO TO &
CgL#DSELﬂEL¥IfPlsITAPEhIARRAY:DTl:SEQECTﬂKNoi
¢

CALL SELDPELY¥ITPL, ITAPE, 1ARRAY,BTL, DELBTETKNA)Y
GO TQ 6

JSETVYR11%

g0 T0 &

ZEROZDT4(L)

WRITE(6,4008) ZERO

v "Ho0d J0
d TVNIOIEO

1l

ZIITV
S 49V

FORMAT{1X, *A ZERO OPTJON USED WITH':£23,5, 'LONGITUDE ZERO-SET!)

G0 T0 4

MINUTE=|FAL5E0

ag T 6

IF(NODATA) RHETURN

DO 55 Is3.1THL
TUNIT=1TAPERL, 13
NTPASS=1TAPHYI,2)

CALL FLGARCRIUNMIT,USERR)
DO 90 K=1,NYPASS
READCIUNIT,AND#90) WOIUS,REYNQ
REVNO=RENNO#10n000+UNIR«L0



57345 01 03-16~77 16,999

a3 xF(NUMBER(REyNO»SELECTE15IJ'KNQ{KDi.ﬁT.OY 60 T0O 40
86 IFCKNOCTE N 0 GO TC A1 _ _
87 IF (NUMBER(RHYNN,DELETE(L,1J,KNACL) ) ,EQ,0)F GO0 YO &0
48 61 READCIUNIT,BND=290) WQ3DS
89 GN T0 64
98 63 NR=D
91 1PRTL=0
92 M=l
93 65 READCIUNIT,H@ND=78) WORDS
94 IFCHORDS(2) FLT , MINLAT,OR,HORDS(2) ,GTARAXLATY GO TO 65
05 TFCWQRDS{3) J( T, MINLON,OR,HORDS(3),aTHRAXLONY Gu TO &5
94 IF(MINUTE) JORPS(4)=WORDS(L) #1440,
97 ARRAY (1, M) =ldRNIS (1)
98 ARRAY {2, M)=HDRNS{ 2}
99 ARRAY (3, M) sHgRNS(3)
101 ARRAY (4, M)}aWORNS (4}
101 IF(MJLE,2) 60 TO 74
102 IFADIFECARRAY 12) M) SARRAY(2,4~1)) ,GERQ,0F GO TO 75
» 103 NRENR+3
o LUu4 BACKSPACE TUNIT
10% IPRTL =1
406 GO TO 79
107 74 IF(MJEQ,2) DIFFSARRAY(Z,2)nARRAY(2,1]
108 75 NRENR#L
109 MaMed,
118 IF(M+LE,3008) 50 TO 65
111 78 IF(NR,LE.D) d0 TO 90
112 79 IF(NR,LE.L,KND,IPRTL,&T,0Q) GO TO 60
113 IFANR,GT(MAK) MAX=NR _ . ,
114 TFCISETV (EQ4114  AND, (ARRAY (3, 2) »4RRAY(3,4)).6T,0,0000004) GO 19 80
11% KSEARRAY{2, 81 ~ARRAY (271}
116 IF{XS,6T7.0,¥) 50 T0O 80
117 NM=NM+}
118 NSREY (NM)sRBYNQ
319 WRITE(NSTAPH) REVNO)NR;ARRAY
129 IFCIPRTL«GTE]) GO 10 8¢
123 g0 T 99
2% 80 NNsNN+j
123 SNREV(NN]=REYNND
124 WRITE{SNTAPR} REVNO,NI,ARRAY
123 IFCIRRTL, GTEE) 60 TO0 40

124 90 CONTINUE



57345 U1 U3-16%77 16,999

127 55 CONTINUE
128 ENDFILE NSTAPE
129 ENDFILE SNTRRE
134 _REWIND NSTABE
133 WRITE(SGRR) NMJNN/NSREV,SNREV
132 Do 280 Wri;ﬁM
133 READ(NSTAPEZEND®200) REYNO.NI, ARBAY
i34 1F (28RO, EQ. 9 0. GD TO 56
133 DO B7 Lal,Nt
134 1Fc(A9ﬁAi<3 L) «ZFRQJ 35,0, 0) Q To 58
337 ARRAY(3, LY =ARRAY (3,L) +36 60,0~
138 an T0 57
139 58 ARRAY(Z,LIsBRRAY(3,LIwZERD
148 57 CONTINUE
141 56 REWIND SNTANE
142 DATA(2) =M )
143 EXLNGM=ARRAY (3,1)
144 EXLATMFARRAY (2,1}
® 149 ENLNGMFARRAY(3,NT)
146 ENLATMZARRAYZY2,ND)
147 DO 150 N=1,HN
148 READ(SNTAPEJENN=150) REVNO,NJ,ARRY
149 IF(ZERQ,.5Q,6,0) GO TO 59
1568 DO 70 L=, Ny
153 1FC(ARRY (3, L) ~2ER0),6E,0,0) GO TQ 69 o3
£52 ARRY {3y 12ARRY (3,1 *+360,0=ZERQ =2
153 GO TO 79 -
154 69 ARRY(3vL)EABRY(SL)=2ER0 %;3;
15% 70 GONTINWE 3
158 59 DATALL)aN 2%
157 ENLATNzARRY$2, 1) Eig;
558 ENLNGNZARRYIZ, 1) %
159 EXLATNZARRY §2,84) 2
168 EXLNGN=ARRY S, NJ)
163 D7R (ENLNGM=BNLNGN) o (EXLNGMrEXLNGN)
369 DB=(EXLATN~ENLATMI# (ENLATN-EXLATHY
163 IF{D7,6T+0,6,0R.08,87T,0,0) GO TD 150
164 CALL CRISS(XCROSS, YCRO SLENLATM ENLNGM, EXLATM, EXLNGM, ENLATN,
1653 ENLNGN,EELATN, EXLNJMINDC}
66 IFCINDG,BQ,£) GO TO 130
167 CALL GHTIM(RERISS,YCRISS,GI,GJ,TE,TY)

168 IF{ZERO ,EQ,H,0) GO TO 72



57345 01

8

1a9
i7¢
173
172
173
174
179
176
177
178
179
180
184

ERVE S - F A B I L]
FrOoO o0 Ooo0
Cl= €0 30 Wik

Ug~16~77 16,999

IF{C(YCROSS+IBRD),LGT, 360,03 60 TO 73
YGROSS$Y0ROSS+7ER0
Go TQ 72 _
73 YCROSS=YORQBS-3460,0+25R0
72 IFCABS(SSHTHL)). GT EDITL) GO TO 150
RESID=ARS(SUHT(2Y wgSHT(4})
IF(RESIN,GTZEDIT) 60 TO 150
WRITE(SGRHY BATA
NDATASNDATA%Y
CRSNGS(NDATA,1y=DATA(2)
CRSNGS(NPATAL 2 =DATA(L)
150 CONTINUYE
DATACL) aut,
WRITE(SCRR) DATA
200 CONTINUE
ENDFILE SCR8
WRITE(6,2008}
2000 FORMAT:'lr.asx.'SEAHT'.//// 36X
LILEAST SQUARES DETERMINATION OF SMOOTHED SEA SURFAQE HEIGHTS!,//.
23?xo'CALGU;éTED AT INTERSECTING ROINTS OF CROSSING REVOLUTIONS')
WRITHC&,3008) HMINLAT,MaXLAT,MINLON,MAXL.ON
3000 FORMAT(/2//2/% 57x,'CAL137ATIDN AREAL /0 31X5LATITUEE t,F8,2,
10 TO'«RB.27/,51X, 1LONG]ITUDE "wFB,2,1 TOV.F8,2)
WRITR( 6, 3ooi1 OPAR
3001 FORMAT(1Q',%33%,'ND,0F PARAMETERS 2 'yI4)
WRITE(6,3008% NN
3003 FORMAT(//47,%0X%, N0, 07 SOUTH-TO~NORTH REVS £ 1,12}
WRITE(6,3002) NM
3002 FORMAT('GY, 49X, 'NO, OF NORTH-TO=30UTH REYS # 1,123
WRITELIOUT,L00%)
DG 67 Iml,NM
INS= NSRcvcxizzouonu
INSSEGE(NSREY (1)< INS«L00000)/10
67 WRITE(IOUT,2004) INS,I\SSEG
WRITECIQUT, 2007
DO 68 I1a21,NHN

ISN=SNREY(11/4400000
JSNSEG=(SNRRBV (I )=]SN»100000)/10
68 WRITECINUT,L£00%) SN, I3NSEG
1005 FORMAT(!'L",%50%, 'NQRTHeTQuSOUTH RbVQLUTIONS'aI;54Xa
JHREV NO SEG NO!, /)
1006 FORMAT(Y 1,5%4%,15,6X,15)


http:WRIT(6.00
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€8

211
218
213
214
219
214
217
318
219

24

21
229
223
224
22%
226
227
228
229
234
231
232
233
234
23%
234
ga37
238
239
249
243
2412
243

24

243
248
247
248
249
258
251
2282

U3~-16=77 16.999

1007 FORMAT( !0 ,50X,'SOUTH=TQ=NORTH RBVQLUTIONg'afuﬁ4X1

3007
2999

3008
3005
3004

210

220

240
300

,YREV NO SE6 NO!
ggrggéélaggq, =6 NOY,/) e s
7 K21y 1KNSTR

ARl i

=CUNSTREK (1) «KNREV#100000) 410
§;§§§§$Q&A,2:,su.1) wazrécé.soaq% KNREV,KNSES
!szusmgégagg.ggna’ WRITE{6,3005) KNREV,KNSEG
sg&;;?“ﬁ +3),BQ,3) WRITE(H,3006) KNREV,KNSEG

(P, 87X, tapnnanpennnCONSTR
L.t TRAINED RE

'Ziﬁgpé?'aix*'SEG NO', 10X, ' TYPE OF coESTRA¥ﬁ¥ﬁT?“:g;*TZi?gﬁ4143"
SLOPE!, X, FOURVATURE T, /7) (3% TRETEHTE 3%
FoRMA (43X, 08,4X,15,10K, 8", 7Xst9L,9K, tal)

T(4dX,ﬂ5r$XnI5r19x;'“'v7x;'“7? )
FORMAT (43X, 15,8X,15,10Y,!4") )
WRITE(IOUT:7000)
WRITE(InUT 7001
WRITE(IAWT,7002)
WRITE(IOUT,T004)
REWIND SQRB
READ(SERB) T4
READ(SQRBENN=240) DATH
1F{DATALY) BQ,HINUS) 3
11=DATA(2)' ' Us) 30 TO 220
125DATA(L)
NATA(L)sNSRBY(11)
DATA{2) 2SNREY (12}
NSSEan (BATE (B IoTs

F(DATH(1)=INSHL0000
T

i ( (2y-15N8102000)/40
WRITECIOUT ) T003)INS, INSSEGLISNAISNSERLDATALS) ) DATA(4) ) DATA(S ),

xarTvad ¥00d J0

(DATACSE) , BATH(7),DATALS)

g0 TOQ 220

?gRIgT=NRRIQf+L
(NBRINT,GTL

NDELl(i)za L1 RETURN

NDELI(R)=0

11=1

1122

NLIMFNM
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253

254
wat oy
353
350
257
258

8

26%
q62
263
264
265
266
367
268
269
278
7%
272
273
374
273
374
477
278
37%
284
28%
389
383
284
383
286
287
288
289
rai ol

L

29%

397

¥8

03=16-77 164999

330 DO 350 1¥i.MLT '
IF(NUMB‘R(thOULEﬁtiuIX’;NDELTKI!!)iNE 0} GO TN 3I5)

1457 DO |LJOP INDEX 1 MAY NOT BE REDEFINED #N CALL 8GR ABNORVMAL. FUNCTIDN

C DETERMINE THE NUMBER OF CROSSINGS QF ITH KS(SN) ARG
NCROSS=)
no 340 J=1,80ATA
IF(GRSNGS(J:II! NE, 1) 60 TO 340
¢ TEST TO SEE [F 8N(ys) ARC DELETED, .1
TF(NUMBER(CRSNGS(J, 140 (NONLEGSL, 540, NDELT(11)),EQ,0)
(NCROSS=NOROHS «1 .
340 IF(MEROSS.GR,NIPARY 62 To 350
IF(NGROSS,ER,03 GO TO 345
IT=NSREV{ 1)
IFCIT,BQ:2) ITASNREV(])
1T=NUMBER ([T ,KYSTR, IKNSTR)
IF{IT,EQ¢«0) GO TO 345
IT=(NCROSS+1)«4NSTR{ T 2)
1IFCIT.GE.D) dp TO 350
345 NDELICTII=NDELICTIT) *3
NDELT(IT)=NDELTCLT) ]
JENDELT (L)
NONLEGY JpIlYel
350 CONTINUE
[18]1+1
1171
NI IM=NN
IFCI1,LE+2) €40 10 330
IF(NDELICL) 2GT,0,0R,NDELEL2),6T,0) GR TO 300
12=MAX0 (NM, 8N)
po 410 181,12
DO 410 J=1,?
410 INTNOS(1sJd) = |
NLIMFNM
DO 420 1l=172
ILIMFNDELT(TT)
IFCILIM,BR,8) 20 TD 420
DO 415 1*1 HLIM
415 IF(NUMBCR(I NONLEGEL, T1), ILIM) VNG, Q) INTNOS(I,T1}&(

1457 Do LooP INDRX 1 MAY NOT BE REDEFINED IN CALL DR ABNORMAL FUNCTION

420 NL IMZNN
No 430 1=1,8M
IFCINTNASCIS4) ,BQ,0) 30 TO 430
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S8

293
294

29%

296
297
298
299

nd

0l

302
303
304
309
306
307
Jo8
309
316
31t
J12
i
314
316
317
318
319
g28
321
322
323
324
$2%

26
32?
428
329
334
331
332
333
334

U3«~16~-77 16,999

NONSFNONS+L
NSREVINONS) §NSREV(Y) __ _ _
INTNQS{NONSZ1)mINTNOS(T , 4)
430 CONTINUE o
DO 435 1=4,RN
IF(INTNOS¢172),8Q,0) GO TO 435
NOSNINOGN+L, )
SNREV(NOSN) £8NREV(1)
INTNOSCNQSNG2)nINTNOS(],2)
435 CONTINUE
NOKNST =
DO 480 I®1,IKNGTR
K=KNSTR(I,4 )
[JENUMBER{KSNSREY,NONS) . ]
IFCIV,EQ,0) 1JaNUMBER(K,SNREV,NDSN)
IF(IU,EQ+0) GO TO 4BD
NOKNST=NQKNET 4,
Do 475 J=1,2
475 KNSTRUNOKNSY;J)=KNSTR(],J)
480 CONTINUE
IKNSTR=YOKNET
REWIND SCRB )
WRITEC(DATAPHY MONSYNOSM, (NSREVCI),]=4+oNONS), (SNREVI]) s =1/ NOSN),
s (CKNSTRUT S} 121 NOKNST ), JE1,2)
READ(SGQR) &
510 NDATAz(Q _
550 READ(SGRB,END=600) DATA
IF(DATALL), B0, MINUS) GO TO 590 e
DATACL) aNUMBERCDATACL) , INTNOS (172}, NASN) Y-
DATA(Z)aNUMBER(DATA(2), INTNOS, NONS) 3%
IF(ABS{SSHTY1)),6T,EDIT4) GO TQ 950 2
NDATA=NDATARL . B
WRITE(DATAPE) DATA o r

GO TQ 5§50 A
590 TF(NDATA¢GT40) WRITE(DATAPE)DATA &
GO TR 519
600 ENDFILE DATAPE
SCRBFDATAPE
WRITECTOYT,7004)
GO TQ 210 ,
6000 FORMAT(141,25X, 'THE CONSTRAINED ARG!e¢[7,LHAS BEEN DELETED!)
7000 FORMAT{({r1,30X, 'ARC CRCSSING DATA INBUT FOR THIS RUN')
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33% 7001 FORMATCIQ!, 7%, 'REVOLUTION NOt,12%, )/CROSSING POINTS!, 86X,

336 1'SMOQTHER SEA SURFACE hEiGHT’pﬁxn'TlhB FROM EPOCH!') |
337 7002 FORMAT{! 1,8X, NORTH=S0UTH SOUTH=NOGTH! ,5X, 'LAT!TUDE LONGETUDRE",
;33 24X  'NORTH«SBUTH  SOUTH» NDRTH',qXﬁ’NURTH SQUTH SCUTH-NORTH")
33 7003 FORMAT (1 cax:lb:f U I5,2X0165 0 %) 1543, F40,544XsF40.5,3X1F10,5,
344 yEXHFLO.Ba5XFL0.5,4K,F00,5)
341 7004 FORMAT(1H1 aux.-ARc caosstNG DATA USBnR FOR ADJUSTMENTS')
342 7005 FQRMAT{! ',BX, ' (REV/SEG)!, 4%, ' {REV/SEG) 76X, ! (DEGREES) ', 1X,
243 H(DEGREES)V:gX, " {METERS) !, SX,'(M&TERsi? BX.'{MINUTES?';4XJ
344 yPEMINUTES) 1)
345 EMD
sua¥a¥ 1470 EQUALITY OR NONSBOUALITY COMPARISON MAY NAT BE MEANINGFUL IN LUGIGAL IF EXPRESSIONS
2y 7 MEMORY EXBANDED, WSE $LIMITS QR CORE= OPTmUN FOR NEXT RUN



57343 Q%

L8

NG Dk O - s LS Y

14

02~-16277 14,004

GSELDRE

25
0

40
50

L
SUBROUTINg HELDELINGT?S, 1TAPS, NJARRAY, SELECT, NSEL) _

INTEGER SELEDT¢30,4)ITAPS(L),NSRL (%}
DIMENSION ABRAY(L)

187%

1L IMENDTAS

IF(NVEQ, 4y 68 to 30
18T2NUMRER({ L 1 TAPS, NOTPSY
IFUIST,ER, D) RETURN

{REESEE

30 50 IT8ISTLILIM

X=NSEL(IT)

DO 40 J23,3%2

1SELFARRAY (Y)Y o100000 0+ ARRAY(Jn1 101020404
IFCISEL,BQ, %3 G0 TO 40

KERel

SELECT(KEIT)=[REL

SONTINUE

NSELCITYEK

GANTINUE

RETURN

END

TV NIDI0

IVAD 400d 40

AL

& FOVd
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k- GCROSS

2 SUBROUTINE aROSStxcRDSS.YGBGSS,ANuAIMhANLNGM,AxLATM,AXLNGH,ENLATN.
3 L ENLNGNSEXLATN, EXLNGN, INDC)

4 POMMON/ALT, NI, ARRAY(4,4000) iNJs ARRY f4,4500)

3 BNLATMsANLATH

& ENLNGHeAXLNGY

7 HXLATMSANLATH

8 LXLNGM=ANLNGY

INDC#D ,
1g IF(EXLATM ER ENLATN AND,EXLNGH,EQ,ENLNGN) 60 TO Sp
1t IFCEXLATNER ENLATM AND . EXLNGN+ED ,ENLNGN) GO TO 500
42 UFLENLATH, LY, EXLATN) G0 TQ 40
13 GO TQ 29 ,
14 5 JFCEXLATM,GYENLATN) 30 TO 3p
b GO TG AD
16 10 L0 1% I"—'ﬁ::NU"-l
17 11 JFAENLATH, GELARFY (2,10 (ANDIENLATY LECARRY(2,]142)}
is G0 TO 15
w 19 6o TQ 99 _
s 28 15 CALL YPINDOBNLATM ARRECEY 1) ARRY (2, I%1) , ARRY (3,510 ARRY (3 {+404Y)
2% JFLY.GT,GNLEGMY GO TO 99
22 o TR B
23 20 10 21 l=i,Ntaei
24 21 JFXEXLATN LB, ARPAY 2, 1) AND,EXLATN,GE®ARRAY(2, 1¢1))
25 (L0 TO 2%
26 &0 T0 99 _
27 25 CALL YEIND(EXLATN,ARRAY (2,1 ARRAY(2e144), ARRAY(351) ;ARRAYCS 1*10,
28 e Y
29 IFAYS LT, BXLRGN) Gp TQ 99
38 0 70 %
31 30 L0 32 Jai,Nbsi
32 33 IFIEXLQTN.GE;ARPYCQ,I?,AND,EXLATM,kE?ARRYfE,I*Z?I g0 To 35
33 o To 99
34 35 GALL YRINDCEXLATM ARRY (23 1)  ARRY (2,145} , ARRY {3, 1), ARRY(341+4),Y)
38 IFEYWLT,6XLRBM) Go TO 93
3% 60 TD 6 ) .
37 40 DD 4% Isi,Niét
38 41 IF(ENLATN LB, ARRAY (2,1} ,AND, ENLATN, GETARRAY (2, 1+#1)) G0 TO 45
37 GO TO 99
4 & 45 CALL-YEIND(ENUATN,ARRAY(2, 1), ARRAY(2,T01), ARRAY (3, 1), ARRAY (S %1},
41 Y

42 IFCY,GT,BENLIGNY GO TQ 99
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68

43
44
45
4

49
48
49
58
5%
53
53
5 4
5%
56
57
58
3Y
Y
&%
62
43
84
&%
68
&
68
69
79
7%
73
75
74
78
76
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6 KOUNTap

i

100

131

199
200

2451

299

300

385

307

SLPNSa{ENLNGH-EXLNGM) F{ENLATY~EXLATH

SLPANS{ENLNAN~EXLNANY 7 (ENLATN~EXLATN
CH3=(ENL NCGMBSLPNSSENLATHI
CONE{ENLNGNESLPSNSENLATYY
LINTFLOSN-CNSI/ (3L PNSeSLASN} .
Y{NTE(QLASNIENS S PNSRCSN) /( SLESN-SLRNS)
NOLAT=E )
KAUNT=KOUNT#E

IFIROUNTGTEL0Y GO TD 99

By 100 tFi,M1-4

ISOYINT  LE ARRAYLS, 1), ANN, YINT,QE,ARBAY (S, 1+4)) 60 TO 102
I7{KCUNTWGTR10Y 30 TO 99

NILAT=4

gn TQ 199 :
GALL YRIND(YINT,ARRAYLSZ, 1), ARRAY LS, 141), ARRAY{2, LI ARRAY(2,141),

XNS?

D3 200 lwd 8J-1

IFCYINT LE, ARRY(, 1), AND YINT ,GEARRY 23, 144)) GO T4 204
[P{RQUNT BT840y 30 TO 99

NILAT=2

G TQ 299 .

ALl YRINDCYINT ARRY (I, [T ARAY(Sel*1] L ARAY{ 2T 1) ARRY {2, [%1),45N)
IF{NQLAT (EQYL: GO TO 3¢5
IFINQLATERE2) G0 TO 340
IFCABSUANS-¥SNY 1,E,0,00043 GO TO 400
IF{XNS, LT, XEBNY GO TQ 300
EMLATN=YSN

EHLNGNRYINT

ENLATHEYNS

ENLNGM=YINT

Go TG 1

EXLATHNSXEN

EvlLNGNsYINT

EXLATM3YNS

EXLNGM=YINT

gon TR g

IF{XEN, QB XINT) G0 TO 307
EHLATN=XSN

EnNLNGNSYINT

Gt 70 1

EXLATN®XSN

Slgﬂva'IVNﬁﬁﬁD

AITTYOD 004 0
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85 EYLNGN=YINT

88 ae TO % ) .
&7 310 IF{XNS.QE.XDMNT) GO TQ 314
88 EYLATM=XNS

89 EXLNGMEYINT

LY 60 T0 %

51 311 ENLATMzYNS

98 ENLNGMsYINT

93 GO TQ 3 :

94 400 XCROSS=(XNS2ESN) /2,0

0% YCROSS=YINT

96 RETURN

97 99 INDCszi

98 RETURN

99 500 XCROSSsEXLATN

108 YCROSSxEXLNGN

101 RE TURN
102 504 XCROSS=£X|,ATM
303 YCROSSEEALNGH

L %04 RETURN

105 END ]
wongol 1477 EQUALITY OR NON-BQUALITY CIMPARISON MAY NAT BE MEANINGFUL IN LOGICAL IF EXPRESSIONS
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SOSRAUYINE $PINDIX THIT, THDL, THREG ] o THREEI L THREE)
DX{A-THQLYL(THT ILaTHI])

DY2TUREE ] L~ THREE]

ATIRTOY=DXaNY

THREEATHREET A ADDTOY

RETYRN

END

O AR B L PO

16

ity 9003 30
A va TeID
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! COHTIM
2 _SURRQUTINE BHTIM(XCROSS,YOROSSiGE;0JaT Ty}
3 COMMAN/ZALT/81 ) ARRAY(4,1000),NJwARRY (#,5000)
4 IFCARRAY(2,8L),EQ,XCROSST GO TO 47
8 1FCARRAY(2; %) ,EQ, XCROSS) 60 -TD 58
6 NE 8 NI-g .
7 DO 49 1vz4,NE ~ . .
8 o IFCLARRAX(2E NS ~XOROSS) 8 ARRAY (A IN*X ) ~X2ROSS,LT.0,)..GO TO 55
q 49  CONTINUE . '
18 55  AcXCROSSnARBAY(2,IN} . _ .
1% B=ARRAY(3s (L) ~ARRAY (2, 1IN)
12 C=ARRAY (4, IB+4)~ARRAY (4, IN)
14 DeARRAY (4, IH#1)~ARRAY (4, 1))
14 GIS(CAaEY /B HARRAY (4, IN)
19 TIu(CA4D) /B wARRAY (L, IN}
16 NA & NuJ=}
17 D0 53 INsi,8A ) ,
18 IFCCARRY (2, BN ) =XCROSS) # (ARRY (24 IN+4)2XCRASS) LT, 0.) GO TO 42
19 53 QONTINYE
N 42 A=XCROSS®ARBY (2, IN)
21 BEARRY{Z2AINSL)=ARRY (2, [N
22 C=ARRY(43IN®L)~ARRY (4, IN)
28 DEARRY(L2INEL) wARRY(L, IN}
24 GJ® (A4C/BIFARRY (4, IN)
2% TJECLASDY/BIaARRY (1,51 V)
24 RETURN .
27 57 GI=ARRAY(4,H1)
28 TISARRAY{1,§1)
29 8uJ=G1
38 TJoT 1
3% RETYRN |
38 88 GI®ARRAY{4,1)
33 TISARRAY(1,¢)
34 GJHG]
3% T2}
34 RETURN

END ' ' ' ¢
swoFol 1470 EQUALITY OR VON-BOUALITY COMPARISON MAY NHT.BE MEANINGFPUL IN LOGICAL IF EXPRESS]ONS
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1 GSOLVE
% ) _SUBRBUTINE BDLVEICIADD$=SNREV NSNEV SUM4 ;SUM2, DELTA,BBIAS,KNSTR,
' ARRA
4 DINENSION ARRAY(4,1)
3 DINENSION siﬂmac?) BBIAS(4L?, DATAGBJ:SSHT{S)
6 " COMMAN= SOUTH « NORTH
7 DOUBLE PRECTSION qum4<1>s%uwz(iJuD&LTAcii.ARGPAR:&),COMPAH(J)
8 INTEGER SNTAPE
? INTEGER ARCHOS(6),GTA?,S¢RB, SNREVtiinSREV(li;IADDR(i) KNSTRE1)
14 INTEQER Q,R
11 INTEGER REVHU,DATAPE, DOUT
18 INTEQER SCRP
13 INTEGER RUMELDUM2,DUMI
14 BATA DUML /£, DUMR/0/,DUMS/Q/
i’ nmmuM/TAPFS/IMTP 10UT,GTAP, NSTAPE, SNTAPE, ScRa.ScRc,DATAP& nouT
16 co1wuN/KGNTBL/N0PAR NSHS.NOSN;IKNSTRaean MAX
17 EQUIVALENGE tIoNpDATA(l)).(IVSnDAThtai)
18 DATA ARCNOS/4,2,3,380/
19 pATA StaMa/Bui.n/
2 28 DATA AYE/D, ﬂ/:SDEV/D 0/, KOUNT 20/
2% DATA INTPOS/G/
22 WRITGECIOUT,2001) (IADDR(});134xB)
29 2001 FORMATt////tﬁix. STARTING ADDRESSES HF ARRAYS!',//,3X:'SNREV!)5X,
24 v 01254 BXLPNBREVT, 5%, 042, /7, 3Xa 'SUML Y, AX, 042, /13X, YSUMRT,6X1012,/,
23 n3XN'HELTA'J$X3012 213X, 183]AS 80X, len/a3X:'KJSTR'35X#01£a
26 33Xt ARRAYY 5%, 012)
27 "RETURN
28 ENTRY SOLVE
29 JTAP=19
3 REWIND SORB
31 [J€=2eIKNSTH
32 READ(SERBY 14,12 (NSREV(IVLI5LaNONS) o (SNREVL]) o 131, NOSN) .,
33 P CKNSTREI) 4 131, 1 UKD
34 NDEMFNORAR#INQSN+1)
33 CALL CLEAR(BBIAS,NDIM)
36 CALL ESTIML$SUML,SUM2,DELTA,BBIAS, ARRNOS, ARCPAR,NQPAR NOSN)
37 ARIPAR{L1=47000
38 COMPAR{41==%,0D0
39 100 READ(SCRB,END=200) DATA
48 IFCISN.LT.0) GO To 150
41 1ARCSING
42 ARCPAR(RI=DATALYY
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57345 02

S6

43
A4

4%
49
A7

44
49

. %8
51

52
53
54
89
56
57

03-16-77 17.012

ARCPAR(Z)=DATA(7 Y uud

COMPAR(2)==NATA(8)
COMPAR(I)==DATA(B Y02

RESIO=DATA(§) ~DATA(S)

IF(ABS(RESIDY ,LE,EDIT)

yCALL ESTIM(HOPAR®ISN, SOMPAR,S]GMATRESID)
GO0 TQ %00

150 1CONs0

[JA=NUMBBR(NSREV(IARC), KNSTR, IKNSTR)
IFEIJK T, 08 TCONSKNSTREIJK+IKNSTR)
CALL ESTIMARICON) ;
CALL CLEAR(BIBIAS)NOPAR)

60 TO 1900

200 CALL ESTIMCHSNREV;KNSTR,]XNSTR)

DO 580 KIN=1LNOSN
REWIND SGRB
READ(SQRB) 1%
1BCENORAR®L
IF(KSN,NF,1} G0 To 50t
WRITR(IQUT, £4)
WRITEB{GTAP,4$5)
WRITE(YTAR, £9)
WRITE(GTAP,£4)
WRITE(JTAP,%6)
WRITR{(GTAP,12}
WRITE(UTAP, 24)
WRITE(GTAP. 19}
WRITE(JTAP,£9)
REWIND NSTAPE

501 CONTINUE

DO 490 IARCEL,NONS

CALL URDATE

IF{KSN.NB,1} BQ To 502

IREVENSREY (TARGIZL00000
ISEGF(NSREVEILARC)«IREV#100000) /14

WRITECIOUT, 20400 IREV,}SEG,(BBIAS(]),IrL,NOPAR)

205 READ(NSTAPE] REVNQ, NI, ((ARRAY(G/R),Ci%,4),R=d,N])

JIF(REVNO NEINSReV(1ARZ)) GO TO 205
KRITE(DOUT) DUM1DUM24N],IS5EG,iREY
ne 207 k=1, {3 .

ARRAY (L, KISARRAY(1,K}060000,

ARRAY (2, K)rKHRAY(2,K)03600000,
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L
h

85

86
87

317
118
319
124
121
122
123
124
123
126

03-16-77 17,012

208
209
210
206
207

502
300

310

ARRAY (3, KY=ARRAY (3, K)#3600000,
ITIMEZARRAY }4,K)

ILATrAHRAYcz.K:

1LON=ARRAY (B.K )

GO TO (?08;2u9.210)nN3PAR

ARRAY (4, K)=KRRAY(4,€)=BBIAS(L)

GO 7O 206

APRAY (4,KY=RRRAY (4, K)s(BEIAS(E)*ARRA!#i Ky+BBIAS{L))
60 TO 206

XeBIAS=RB1AY(I4ARRAY (1,K) 002, +BBIAS£2)uARRAY(1;K)+BBIAS(1)
ARRAY (4,K)= #RRAY(4.K>wXBBIAS
ARRAY(4pK)=&RRAY(4;KJN10GUQOD.
ICEAHT=ARRAL(4,K)

WRITE(DAUT) ITIME, ILAT,ILQN, ISEAHT,DUMS3
ENDFILE DOUT

CONTINUE

REFAD(SGRB,END=410) DATA

IFCISN,RA,~%) so To 400

I# (KSN NB, 4 2AND, TSN, NE,KOENDY GQ TQ S0p
[¢= IBC*HQPAR»(I&M.la

SSHT(1)=DATA(S)

SGHT(2)sDATA (&)

DO 310 124,NOPAR

SGHT( L) 28SHT({)-FBTASCI}oDATA(7)wn(] 1)
SGHT{2)=SSHY (2)-BBIAS(I2Y«DATA(B)ue{ 1)
172=12+1

CONTINUE

SSHT{3)a(SSHT(4)+SSHT{2) /2,0
SSHT{4) aSSHT (1) ~SSHT{ 3)
SGHT(5)YaSSHT(R)~58HT(3)
IF(ABS(DATARS)-DATA(G)) ,GT,EDIT) GO JT0O 330
AVE=AVE+SSHY (4)

SNEVFSDEV+SSHT L4 Ynn2

KNUNT=KOUNTS1

SI FHVd TYNIDIHO

ZIFIVOD 9004 40

330 IF(KSN,gQ,1) WRITE(GTAP,L000INSREV(INS)/100000,3HREV(ISN)/100000,

400

yDATA(3),DATA(4),481A8CL),BBIASCIZ-NORAR) FDATA(S),DATALS),
s {SSHT(K) 1K=1,4)

IFCISN,FO KSNINRITE({JTAP, 1000 )SNREV (1SN} 7400000, hNSREV(INS) /400000,
yDATA(S), DATA(4),BBIAS(I25NOPAR) JBBIAS L) FDATA(S) DATA(S),38HT(2).

ySIHT(L) ,SSHT(3),55HT(3)

G2 TQ 3go
CONTINUE
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o movd VIR0

127 440 GANTINUE
128 . 500 REWIND SORC ..
129 WRITECIOUT L8
%30 REWIND SNTARE
133 N3 420 1%1,80SN
132 152 1BCHNQPAR L
133 JREVESNRBV{ L) /107000
134 ISEG¥(SNREV£I)-IREVﬁ190000>/10 e ] -
133 WRITE(INUT,£010) 1REV, 182G . (BBRIASN Y wJd2]BC, IE)
136 405 RZAD(SNTAPE) REVNO.NJ2 ( (4RRAY(C R}, CH% 4], R=1aNJ)
137 IF(REVNO/HESSNREV(1)} GO TO 409
118 WRITE(DOUT) pUM1,DUM2,NJ[ISEG, IREY
3 N7 407 X31,RJ
144 ARRAY (L ,K)SARRAY(L,K) 060700,
341 ARRAY(2,K)=4RRAY(2,K)#3690000,
342 AIRAY(F, K)=ARRAY(3,K) #36000Q00,
143 ITIME=ARRAYEL, KD
144 ILATFARRAY(2.K)
149 ILONEARRAY(F,K)
w 146 GO TO (408,409,414),NIPAR
347 408 ARRAY({4,K)=ARRAY(4,K)=BRIAS(IBC)
148 GO TO 406 ,
149 409 ARRAY(4,K)=aBRAY{4,K)«{BRIAS{IBCHL) sARRAY (4, K)+3BLAS(IBCY)
158 GO TQ 406
151 411 YBIAS=ABIASYIRC+2)sARRAY(LiKFuu24+BBLAS(IRO+L) wARRAY(1,K)
152 YBIAS=YR]AS¥BRIAS(IBC) .
158 ARRAY (4, K)FARRAY(4,K)a¥BIAS
154 406 ARRAY(4,K)=ARRAY(4,X)01000000,
155 ISEAHTRARRAY (44K)
156 407 WRITE(DOUT) ITIME,ILATILON,ISEAHT,DUNS
157 ENDFILE Boyr
158 18C=IBO*NQPAR
3159 420 GONTINUE
1680 AVE=AVEB/KOUNT |
A6l SPEVSSDEVY~-AYHuw? -
162 SPDEVFSRRAT{SNRYV/KOUNT)
363 WRITE(GTAP,28) AVE
164 28 FORMAT('Qf,YMEAN OF RESIDUALS'A5X;F1875)
165 RRITE(GTAP,29) SUEV
166 29 FORMATC('Q! ,YSTANDARD DEVIATION'"»%X,F30,5)
167 11 FQRMAT( 14, 47X, teannud3ASESeasun? / 48X, INDRTHATQS0UTH REVS!, /,

168 (TREY NOv,5X5v8EG NO1,11x, ' COEFFIQIENTS )
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http:RITE(GTAP.29
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3469
174
171
372
178
174
17%
176
177
478
179
1810
182
182
183
164
189
186
387
O oagol

03-16~77 17,0412

12 §3§Hﬁ¥iii':§g§"ﬂ PRIJRI ') 13X, *ADJUSTED!)
(1SEA SURFACH HE%§E§§TS'*6*"°R3591~G RTS; 1, 12X, ! BIASES?, 9X
' pRESIDUS ) (25 {15ER SURFAGE HEGHTS 3K, AVERAGE )38,
'N/s'.§;&;é§§§' 3X;lS/N'L4X,!LATETUDE LONGITUDE !
(IN/S?) F7XSIN/SY, BXA1S/N Ya7X, IN/STE, sx.-<An33§+é§§?’a§”'
{8 FURMAT(ruu £8X,18 PR
19 ;ggﬁﬁﬁlczeérsa; OUTHeTOWNORTH REVS!s/) tREV_NO!,5X, 'SEG NO') 11X,
ST N A T VL it i AL ‘
L HETERS )y K R i LR 13X, 1 (HETE SHhes
R P .
CUS/INY 27X 3%, INASTLAX, 'LATITUD -
:.2,5,'7“*'N43"f*:'S/v'aax‘?N/s',vx ' /L?NGIIUnat;GX.!S/N?,7X,
1000 FDRMA% 2¢% P L8/N1,BXY Y (ADJUSTED} ' 14X,
(/752(2X,19) ,4%0 201X, F
1010 FORMAT(Y ! ' ' ‘j’ ? iooﬁ’izx;z 1x’ 9
rORMAT .14.7x.14.1ox.517.7.§Xf517¢;,s§f5£;f;f‘1x'2(1X'F9,4>>)
£NG
MERORY
7 ORY EXPANDED, WSE §LIMITS OR CORE=z OPTRON FOR NEXT RUN
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PAGE 2
LBl GHARLY ) SEAHT SUBROUTINE CHARLY OHARLYOL
1T SUBROUTINE CHARLY - DYNAM}G MEMORY ALLUCATOR CHARLYOQR
STARY OR DOCUMENTATION COMMENY CARDS wwapstsuvsessnpansavesraravsCHARLYOS
+«CHARLYD4
PROGRAM TITLE ~ SUSBROUTINE CHARLY #CHARLYDS
PROBRAM NO. = 112293 +GHARLY06
WRITYEN BY DAN cHIN (WOLF RESEARCH AND peVELOPMENT) #CHARLY07
REWRITTEN BY TON HARMON (NASA WAL LOPS-AMS) 1/74 #CHARLYODS
MODIRIED BY TOM NORTHAM (WRDGY 5/74, 6/74 #«CHARLYODQ
#CHARLY10
HARDWARE JSQOFTWARE SUMMARY sCHARLY11
wOMARLY12
COMRUTER REQUIRED =~ HONEYWELL 60076000 SERIES #OHARLY13
SYSYEM EXECUTIVE =~ GECOS I1] #CHARLY14
PROGRAM LANGUAGE ~ GMAP wCHARLYLS
PERTRHERALS ~ NONE wCHARLYL6
#CHARLYL?
PURROSE #CHARLY18
#CHARLY19
THIY SUBROUTINE DYNAMICALLY ALLOCATES ARRAY STORAGE FOR USE #CHARLY2p
WITH THE SEAHT RPROGRAM, #CHARLY?21
: #CHARLY2?2
METHOD #«CHARLY23
#GHARLY 24
WORD 31 (NECTMAL) IN THE SLAVE PROGRAM PREFIX IS SCANNED «CHARLY25
TO EIND THE LOGCATION OF AVAJLABLE MEMORY FUR ARRAY ALLOCATIONCHARLYZ6
IF SUFFICIENT MEMORY 1SN'T AVAILABLE, THEN AN ATTEMPT TO #CHARLYZ7
GEMQRE MORE MEMORY ]S MADE, [F GLOS DENIES THE REQUEST, #CHARLY28
THEN oHARLY RETLRNS TO THE NON STANpARD ERROR EXIT, #CHARLY29
OTHERWISE, THE ARRAY LLOCATIONS ARE STORED INTD THE SOLVE!  #CHARLY3O0
cALLING SEQUENCE AND A CALL TO SOLVEID 18 EXEQUTED, wCHARLY3Z
) #OHARLY32
CALLING SEQUENCE #CHARLY33
#CHARLY 34
cALL CHARLY({KOREB; IMORE,NCQRE, ICORE,KOREG, $NNN) #CHARL Y33
_ aCRARLY36
KOREg = THE AMOUNT OF CORE THAT MUST BE AVAILABLE FOR  w#CHARLY37
) BUFFERS AFTER CHARLY HAS BEEN CALLED, #CHARLY 3B
IMORE & THE SUM OF ARRAY SI1ZES, #CHARLY39
NGORE = NUMBER OF ARRAYS FOR WHiCH CORE MUST BE #CHARLY 40
: ALLOGATED, #CHARL Y41
139RE = NUMBER OF WORDS QF CORE REQUIRED BY EACH ARRAY, #CHARLY42



17,047 SUBROUTINE CHARLY ~ D¥NAMIc MEMORY ALLOCATOR RAGE 3

43 @ KOREG = THE AMOUNT OF CORE LEFT IN USER JOB SEGMENT sCHARLY43
R4 o ~ IF POSITIVE, THE AMOUNT OF CORE_TO BE GEMORE-D -sCHARLY44.
45 o IF NEGATIVE, #CHARL Y45
46 o $NNN = RETURN WHEN GQORE ALLQGCATION NOT SUCESSFUL sCHARLY 46
47 o ’ #CHARLY47
48 ¢ #CHARLY48
49 » RETWRNS . ) ‘ «+(QHARLY49
50 . #CHARLYS0 _
51 » NORMAL QNLY tTERHINATION OCCURS N cONSOL 4CHARLYS1
52 ON TNSUEFICIENT MEMORY AVAJLABLE) #CHARL Y52
53 & #+CHARLYS53
34 4 INPUT #CHARLY54
55 & #CHARLY55
56 ¢ VIA CALLING SEQUENCE »CHARLYS56
87 + ' #CHARLYS?
58 ¢ QUTRUYT - #CHARLYSS
59 ¢ #CHARLY59
60 & CHABLY GENERATES A SIMULATED GALL SOLVEI(ARGL,ARG2,,..} s CHARLY 60
61 + WHERE ARGYL PDINTS TO THE ADDRESS OF ARG2, AND ARG2 THRU ARGN&CHARLY6i
o 62 + CONTAIN THE ADDRESSES OF THE PYNAMIcALLY ALLOCATED ARRAYS, «#CHARLY62 .
= 63 ¢ #CHARLY63
64 & SUBRROGBAMS REQUIRED #CHARLY64
65 & #CHARLY65
86 « SOLYE! #CHARLY66
67 #«CHARLY67
68 ¢ calLLED BY #CHARLY®D _
69 ¢ ¢CHARLY&9
70 « SEAHY MAIN PROGRAM #0HARLY70
71 o «CHARLY71
72 ¢ EXTERNAL REFERENCES #CHARLY72
73 & a«CHARLY73
74 4 NONE . #CHARLY74
75 @ BlBLIQGRAPHY +CHARLY75
76 # aCHARLY76
77 « #CHARLY?77
78 & #CHARLY78
79 n #CHARLY79

BO weooss END OF DOCUMENTAT)ON COMMENT CARDS dnpdapoasstnpatnnopadtastansttaHARLYSY
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aoeocs

pa0pp27ioeoo
000217630000
000717754009
000747741009

001102
co0n44
gnong?
0nonnn
00777
Doontl
010061
030037
0a0nNn4
990006
000153
000153
Hn0152
000105
ED; gl

0
00" 37
777177
o9l
777774
gopi52
doonaz
090936
800151
000034
400200
gnpi2%
000151
(ODRED)
000909
§90037
800937
810037
0ngl09
900909
Y GARD
105922

7200 91
7400 00
5500 00
4350 07
3750 u7
7350 U0
1754 07
7510 07
2350 31
7350 ugp
7510 U6
2350 U
7550 Ug
6200 31
7400 GO
CHARLYp2
aisu 09
3750 03
0358 03
3750 03
7550 56
x870 U4
7100 0o
7200 96
7400 o0
0350 03
7tp00 0
7300 %6
7400 00
0350 03
7910 79
7200 09
1600 0p
1600 04
6350 10
CHARLYN3
7310 Un

oLp
030
aip

din
don

010
oin
gon
gan
gan
gon
fgon
gan
000
oin
0in
011
aan
010

dgoy
001
000
¢aq
ain
oGy
dio
ain
g1y
009
19
01
011
002
002
o9
409
001
g0

00

82 CHARLY SAVE

101
102
103
104
10%
106
107
108
109
110
111
112
113
114
115
116

117

AGAIN

GKMEM

LXLi
STXO

SBAR |

LDA
ANA
ALS
SBA
STCA
LPA
ALS
S5TCA
LDA
STA
EAXG
STXU

LDA
ANA
ADLA
ANA
STA
TTF
TRA
LXLUY
STX0
ADLA
TRA
LXLO
STXu
ADLA
STCA
LXLO
3BXu
SBXT
EAA

ARS
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2.14%
b 4

#al
o4, 0L

£0777.DL
?

1.0l

31407

4|1ﬁ

]
OTTALY#*4,06
OTTALY#q
OTTALY

501#

INTALY

31

=3 DU
I,pu
2077777600
QTTALY, D
2,1c¢
RKMEM
INTALY, 1D
#pl

w1, DU
AGAIN
INTALY, 1D
#a}

#4, DY
79

3%

31

a4, Oy

g0

i8

PAGE

 ACCESS KQRER

STQRE IN UPPER HALF OF INSTR AT LOC X
T BET BAR 1M AL
NO, OF 512 WORD BLOCKS

MULTIPLY 8Y B2
UPPER CORE ADDRESS

NO., OF ELEMENTS

INITIALTZE WQRKING TALLY WORD
ARRAY ADDREYS

GET LOWER MEMORY ADDRESS N AU
MAKE ADDRESS EVEN

AND STORE INTO CALLING SEQUENCE
$H§CK FOR TALLY RUNOUT

E

S1ZE OF ARRAY

SIZE OF LAST ARRAY

UPDATE LOWER LIu]T
UPPER MEMORY LIu|T
LOWER MEMORY LIHIT

GET X0 IN A

ST 9V ‘TVNIDIND

ZITTVAD 900d J6

SHIFT AU T0 AL W SIGN SET

4
CHARL Y82

CHARLYSJ
CHARLYS84
CHARLY8S
CHARLYBS
CHARLY87
CHARLYSS
CHARLYS89
CHARLYSY
CHARLY91
CHARLY®?
GHARLY93
CHARLY94
CHARLY®S
CHARLYSS
CHARLY97.

CHARLY98
CHARLY99
CHARLYO0O
CHARLYo01
CHARLY0R2
CHARLYOQ3
CHARLYD4
CHARLYO05
CHARLY06G
CHARLYO?7
CHARLY(S
CHARLYQ?Y
CHARLY10
GHARL Y11
CHARLY12
CHARLY13
GHARLY14
CHARLY1S
CHARLY16

CHARLY17



77 17,017
7250 31
6050 0o
5310 09
0350 07
7754 00
7950 09
758¢ Q7
7350 90
05%0 00
0010 00
peoQno
10902 7100 u4
16135 7100 dJn
10065 7100 09
10300701000
15073710000
10217008204
10150000000
CARD CHARLYD4
104+~ 000009
1018, 720000
1ot 2340 09
30131 6000 00
10143 0540 @0
10000703009
101027100400
10247000210
10145000000
20430 2359 00
Y0064 7550 0N
10960 7300 09
10900703000
101141710000
10217000214
10146000000
10146 2450 00
50149 17590 0o
10335 1150 Q7
CARD CHARLYOS
jnné0 7100 09
33300701009
10129710000

00906
5154
40300
11777
10712
39154
0064
10712
30937
10914
310000

003
i)
00n
goo
002
g1
(th
3400
HiJ]
003
603
doa
gL
010
039
013
019
012

012
i19
017
019
013
037
011
019
011
249
a1y
din
03
019
19
aLa
013
a1y
a0

049
139
011

SUBROUTINE UHARLY - DYNAMIC MEMNRY ALLNCATOR

113
119
120
124
122
1ad
124

dMORE

125

126
127
128
129
130
131
132

133
134
135
136

137
138
139
1,40

141
a2
143

144
145

MME

DENJAL
3MESGYL

IMESEZ

STA
TPL
NEG
ADLA
ARL
STA
STGA

ALS

ASA
MME
ZERQ
TRA
TRA
TRA

cALL

SZN
TZE
AQS
gALL

LDA
STA
TRA
cALY

LDA
SBA
CMPA

TRA
CALL

PAGE
Eiie
_FCALL _ WE HAVE ENQUGH HEMORY
: MAKE DIFFERENCE POSITIVE
1023, 0L ROUND TO NEAREST 1K
3
MEMSIZ
HME*1 07 ,STORE K REQD IN MME ZERD WORD

31 UPDATE UPPER MEMORY LIMIT

gEHORE ASK FOK MORE MEMORY
L)

2+ 1IC DENIAL

PCALLL

SMESGY

EONSOL (MEMSIZ, IREPLY)DENRET

IRERLY
DENRET
GMRIND
BLKTIM{TI4ZRO}

DENALY
DENTAL

MHE
CLKTIM(TIME)

TIME
TIMZRO
30, DL

MME
BONMES

5

CHARLY18
GHARLY19 _
CHARLY20Q
CHARLY24 |
CHARLYZ22
CHARLY23
CHARLY24
CHARLY25 _
CHARLY26 |
CHARLY27
GHARLYZ28
CHARLY29
CHARLY3Q
CHARLY31
CHARLY32

CHARLY33
CHARLY34
CHARLY35
CHARLY36

CHARLY37
CHARLY3S
CHARLY39
GHARLYA40

CHARLY41
CHARLY42
CHARLY43

CHARLY44
CHARLY 49



=77 17,047
00247000224, 611
100007010400 033
10£24710069 019
00217008222 019
00145000009 019
00144 0545 00  d4in
60144 2340 00 @419
80131 4000 G0 d13
10960 7%00 00 gi)
00105 7100 Un 612
0quids
00717224051 01
aggalléions daa
no217741000 iy
00901710000 019
03143 234p 00 ¢19
00154 6000 00 @19
SARD CHARLY06
20°°170100) 0319
005 2740009 019
ag+=~100023% 04
naLv4 7400 00 417
goa00008a0g aoa
777717777764 004
0004473
0004148
010147
0aG154
00200 000D 00 go04
90900 0000 00 09
00460 0000 00 9419
50409 7010 00 932
0216 7100 ug o649
00217 0000NY 612
00169 006CO 00 019
0001649
00901710000 L0
AGR
20000000001 000

_146

147

148

149.

150

151 DENALL
152 OENRET

153
134

155

FOALLL

156
157
133
159
160
161
162
163
164
165
166
167
168
169
170
171
172

GMRIND
CLKCNT
TIMZRO
TIME

IREPLY
MEMS |2
INTALY
UTTAHY

FCALL

YCALL

. SUBROUTINE CHARLY = DYNAMIG MEMIRY ALLOGATOR1

CGALL L BLKTIM(TIMZRO)
AQS CLKGNT
8IN CLKCNT
TZE . DENRET _
TRA MME
TRA SMESGe
RETURN  GHARLY,1
SIN GMRIND
TZE FCALL
CALL CONGRT
TRA FCALL
DEC 0
DEC ~10
BSS ]

BSS 1
358 I
BSS h
TALLY LATY!]
TALLY d9, Ba
TALLY  FCALL#4 joe
SYMREF SOLVE!
TSX1 SOLVE!L
TRA NCALL
ZERD ?E'LI'
ARG LT3
BSS 30

RETURN  [LHARLY

PagGE

INPUT TALLY WORp
WORKING TALLY WoRD

MAXIMUM OF 30 ARRAYS

—~CHARLY46 .

CHARLY47
CHARLY48
.- CHARLY49 _
CHARLYS0O
CHARLYS1
CHARLYS?2

CHARLYS3
CHARLYS54

CHARLYSS

CHARLYS6
CHARLYS7
CHARLYS8
CHARLYS®
CHARLY60
CHARLY61
CHARLY®62
CHARLYS63
CHARLY64
CHARLYéS5
CHARLY66 .
CHARLY67
CHARLY6S
CHARLY6?
CHARLY7(
CHARLY71
CHARLY72.
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000220 233021514379 00g
END OF BINARY CARD CHARLY07
173 END

22 1S THE NEXT AVAILARLE LOCATION _
GHAE VERSTON/ASSENGLY DATES - JarA 780504/052873 UMPR 7306017052373 JUPC 7306017052373
THERG WERE  NO WARNING FLKGS IN THE ABOVE ASSEMBLY

c0T
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=
D00 200 "l 00 VR Gl et

aptgph

12
14

uu%yﬂw

13
14
satgoel

=
o 47
I Y
18
19
rongal
28

21
rquaN

24
24
29

26
27

28
29
38
31
22
33

34
3%

03

402

402

402

402
402

402

402

~16-77  17.02%
cconsoL aROUT
sy INE HONSOL(MEMSZE[IREPLY, 4} .
nxﬂﬁggéog’nascin)SMEsotll)inesggtxl.nasatei.M5321<9).M556<9:r
' ( . _ o
CHARACTER®6 fES,MESC,MESA)MES2aMES21, HESS, MESE
CHARACTER#6 GONSLW,NANSYyNANS2WNANS3,NANSE
CHARACTER#S NANSS,NANSo,NANS?,NANSS
CHARACTER a8 1ZERQD
CHARACTER®#6 NREPLY :
DATA MES/40WPLEASE SET OTHER ,JOBS URGBg TO 00 SO THEY WILL SWAP QUT
DATA STATEMENT: VARIABLE LIST EXCEEDS LITERAL L1SY

" /

BATA MES0/6FNTVPE s YES aa AND SET ALL OTHER #a URGC »+ TO 0g OR
DATA STATEMENTS VARUABLE LI5T EXGEEDS LITBRAL LIST

o8 NQ ea /

DATA MESL/68HGRODYN NE2DS K ADDITIONAL CORE FOR A TOTAL OF
DATA STATEMEMT: YAR{ABLE LI53T EXCEEDS L|TERAL LIST

[ Kl‘o' /

DATA MESR/48HTYPE YES AND TEMPQRARILY SWAP OTHER JOBS OUT,,, /
DATA STATEMENT! VARJABLE LIBT EXGEeDS LITERAL LIST

DATA MESZQ1/54H BY SETTING ALL OTHER URGENCIES TQ ZERO,,,
DATA STATEMENTI YARIABLE LIST £XCEEDS LITERAL L}ST

r /
DATA MESI/S4HTYPE NO AND GEODYN WILL STOR EXEQGUTION AND ENDJOB,

DATA STATEMENT: YARIABLE LI3T EXCEEDS LITERAL LIST
v /
DATA MESS/58R49GEODYNwy GOT THE GORE IT NEEDED,,, THANK YOQU,
DATA STATEMENTI YARIABLE LIST EXgEEDS LITERAL LIST
/
"DATA GONSLW/GHNOOO0T//,NANSL/6HYES £, NANS2/6HY
NANS3/6HND /1 NANS476HN /
DATA NANSS/BHYES000/, NANS6/6HYD0Q0G/oRANS7 /6HNGAOGO/, NANSB/6HNOOTE
0/
DATA YZERO/BHONOO0O/
NREPLY=]ZERH
CALL MEMSIZIMTSIZE)
MTSIZE+“TSI2B+MEMS2ZE

PRINT 100,MENSZE,MTSIZE
100 FORMAT(1X,082,1x,012)
IF(MTS[Z§,GT,80,0R, MEYSZE,6T,25) GO 10 15
ENCODE (MESL{(3),10) MZMSZE
ENCORE (MESLt4n).4n) 4T8]2Z2E

CONSOL oL

. CONSQL02

CONSOL 03

. CONSOL 04

CONSOLOS
CONSOLDS
CONSOLQ7
CONSOL 08
CONSOL D9
CONSOL10

CONSOL 1L
CONSOL 12

CONSOL13
CONSOL14

CONSOL15
CONSOL16

" CONSOL17

CONSOL1S
CONSOL19

CONSDL 20
CONSOL 21

CONSOL 22
conSoL23
CONSOL 24
CONSOL25
CONSOL26
CoNSOL27
CONSOL 28
CONSOL29
CONSOL 30
CONSOL 34
CONSOL 32
CONSOL 33
CONSOL. 34
CONSOL 35
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36 10 FORMAT(16} _ CONSOL36
37 .. CALL CNSLIOQMEONSLW,/MESY, 1) CONSOL37
39 11 CALL CNSLIO¥LONSLW,MES2,8) CONSOL 38
39 CALL CNSLIOYCONSLW MES24,9) CONSOL39
48 GALL CNSLIOYECONSLW,MESS,9) S CONSOLA40
41 CALL CNSLIOECOYSLW,MESY, 1L 2NRERLY) . CONSOL 41
42 IF (NREBLY Ef, NANSL,OR, NREPLY,EQ,NANSR) GO TO 12 CONSOL 42
43 [F(NRERL Y, EQ.NANSS ,0R, YREPLY+EQ,NANSHE} GO TO 12 CONSOL43
44 LF (NRERLY,ER;NANSZ,OR, #REPLY ,EQ,NANSE) GO TO 43 CONSOL44
43 IF(NRERLY ED,NaNS7,0R, YREPLY,EG.NANSBY GQ TO 14 CONSOL45
46 NREPLY= [ ZERR CONSOLA6
47 60 TO 11 CONSOL47
48 12 JREPLY=1 CONSDL48
49 GO TO 314 CONSOL49
58 13 IREPLY=zQ CONSOL5Q
51 14 RETURN CONSOLS5Y
52 15 RETUYRN 4 CONSOL52
53 ENTRY GONMEY GONSOL53
- 5% CALL CNSLIQRCONSLNW,MES,10) CAONSOL%4
S 5% RETURN ) CONSOL5S
56 ENTRY GONGRT CONSOLS6
57 CALL CNSLI10}RONSLW,MESS,;9) CONSOL57
58 RETLRN CONSOL.58
59 END CONSOLS9

no 400d d0
TYNIDIEO

RITTY.

ol Movd
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CCLKTIM
_SUBRQUTINE BLKTIMCITIME)
CALL PTIME(ATIME)
ITIME=ATIMER36G0,
RETURN
END

O R e GO

80T
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T8BB30BBBGNASE0RBB88 00RROBHA000008ABB 00080000800 B080B08 3000888888880 8868¢8

CIRK  T.TRR4; LTNKS T ™

Lol m - o -
i

000000C000000000CO0DD " DO0OCOCEO00000B00000NRC0O0BO0RO0000000000C00000000R00000003D8
PR TSN BN I NN RGN D NN RN RSNV HAGRBHECNOORI SUSERAN AN SEI BRI DN NS
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25

50

63
75

17,029

SYUBRQUTINE BSTIMi(SUMi;SUMZ;DELT&:BB} PARNOI PARTLI+NDXL,NRX2)
PHUBLE PRECTSION SUMLC(1)jSUMR (1 wDELTACLY, PARTLI(i? PARTLCCL Y, NT
DIMENSION 881A4(1).BIA:SE{S);SIGMA#lI

INTEGER RARBOI¢1) /PARNUCYSCRC, SNREvtai.KNSTRtii
LOGIGAL NEWARC

COMMON/TAPET/THTP, 10UT,GTAR, HSTAPEaSNTAPE SCRRB, SCRE
DATA NEWARC/; TRUE./ . e

DATA BIASSG/0,003%,.2,%0,7
INDXNOCTI=NDIMo(led)eltu{Imi))/2

NPARI=NDXL

NPCOMENPAR]ANDYZ

NDIMaNPARI*NPCOM

HSTARTSNRARI#L

1END=NPAR] 2

[4=INDXNQ(NDIMI+NDIA

CALL CLEAR(BUML,2a11)

CALL CLEARCHUMP, 2aNDIM)

RETURN

ENTRY ESTIMEPARNOC,PARTLE,SIGMA,RES]D)
IF(SIGMACL)ILE.0,0,0RySIGMA(2) LB, 0, 8] RETURN
IF(,NOT,NEWARC)Y GO TO 25

NSTORE = INDXBO(HNPARI)+NDIM

CALL CLEAR(BUML,2aNSTIRE)

CALL CLEARCIUMP,24NPAR] )}

NEHARC: ,FALSE,

DO 50 Ia},NRARI

11=1+NPAR]

PARTLICIL)=RARTLC( )

PARNOTI(IA)=PARNOCH]
WT=440/(S1GHA (R 120208 T1CMA(R) 5 02)

Do 79 1=1,1B8ND

11=PARNNIC(TY

T=PARTLI{II®UT

SUM2CIL)FIUM2( 1)+ THRESID

pno 65 Jal, IBND

ISTHINDYNO (L) +PARNDI (V)
SUMLCISTI=SHUML{ISTY*T#PARTLI( )

CONTINUE

RETURN

ENTRY ESTIMA(ICONY

IF{ICON, BN, &) 60 TO 300
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1t

43
44
4%
49
47
48
49
5¢
5%
52
53
54
59
Bé
57
58
59
6
6%
62
43
&4
6%
48
67
68
59
74
73
72
74
74
75
76
77
78
79
88
Bl
82
83
84

Ux»16-77 17,028

" B5
108

DO 85 1=100f;NPAR]

TLEINDENACTIS4T S
SUMLLIL)$5UML(11)+1 ,Q0D/BIASSACIn#R
GaLL SYMINVESUML,NDIM,NPART,DELTAS
115 INDENGINBTART)

no 200 IFNSTARY,NDIM

L1=0

DO 260 L5L,PaRT

. DELTA(L)=®0,6D00

140

145

150

185
160

175
200

240

1570

po 140 J#i,Q

JLE1S8Te|

J2518Te]
DELTA(LISDEUTA(L)+SUMLIJL) #SUNLL{Y2}
1ST218T &ND Il

IFCLYEG NPARTY 60 TD 4150

LPlaL+y

oo 145 J3LPL, NPARY

Jlsbll+y

J2318T+}
RELTA(LYSDELTA (LI +SUML¢J1 ) 28UNL{2)
18721STeNDINGY
SUH2CIIaSUMR LTI ~SUMB (LY e DRLTALL?}

Do 125 KFl.BDIN

K1%14+K

K2zl sk Lo ) -
SUMLIKLITSUML{RLIDELTA{L ) #SUME(K)
Li=LANDIMe],

Ji=}

BO 175 Jsl,BRARS

SUMLLILISNENTALY)

JITJLAND M=)

(1= Is+NNIN~T

18T=0

DO 280 1%L, HRART

DELTACIYFO, 000

1121

N0 240 Jj¥i,1
BELTALINSDELTALL ) +SUML(TI Ly w8 UMR L)
J11513+ND MY

IFCL4ER,NPABTY 6O TO 248

1Pl=]+3

RIFTVOD w00q 4,

ST #DVd TNy,
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8% DO 245 JFIPL,NPARI
88 1421STey
87 245 DELTACIIXDERTACI)+SUMECTL) #SUMACY
88 246 BBIAS(IYSBBIASII)#+DELTACL)
89 250 1ST=IST+NDIM&T ) .
98 WRITE(SCRG) ¢SUML (1), I=1,NSTORE) w(SUMaL1}, 1244 NPARTY,
21 ' (BBIAS(IT,1=1,yPAR]) :
92 NEWARG=, TRUBS, .
93 RETURN
94 ENTRY ESTIMB({SNREV,KNSTR, 1KNSTR]
98 DO 360 1=1,ND%2
86 TJKENUMRER(ENREV (1Y, KNSTR, IKNSTR)
Q7 IF{IJKLEQ, Q) Go To 300
98 LESKNSTR( I K4 IKNSTR}
99 IF(LL,GT«NP&R]I) GO TO 300
100 DO 275 JELL1,NPAR]
101 14=NPART# I+l
102 [L=INDXNG(IfY+11
303 275 SUML(ILysSUML(11)+1,0D0/B1ASSG(M)u=2
Z 194 300 CONTINUE
0o 405 340 1ST=INDXNO(YSTART)
106 [1=]STHNSTART
107 CALL SYMINVYISUML (14}, NPLOMINPCOMaDELTA(NSTART )Y
108 12=187T
109 DO 350 ISNSTART,NDIM
118 DELTA(IY®0,8D0
112 11=12%]
112 DO 540 JENSTART, !
113 DELTACIYFDELTALI Y +8UMLCTA) #SYM2(Y}
114 340 1i=ILl+NDIM=Y
119 IF(IL,EQ,NDINY 6O TO 348
116 IPlel+}
117 DO 345 JjElPLINDIM
118 14=1S7Tw
119 345 DELTACL)=DELTACI)+SUMI{TIL) #SUMRIY)
124 348 BBIAS(1)5BBIAS(1)+DELTA(L)
121 350 IST=IST«NDIMs]
1232 ENDFILE SCRA
123 REWIND SCRC
124 RETURN

123 ENTRY UPRATH
126 READ(SCRQY ESUML(T),131,NSTORED, (SUMZTIT) I1x1 NPART Y,
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& & 4

¢Tt

127

128

129
130
132
132
133
134
135
136
137
¥

'11 SBBIAStI!;I=1;NPARI!

DO 5G0 1$1,8RAR!

DELTACIY=0,8p0

. DO 450 LFNSTART,NDIM

Li=1%kal ) - .
450 DELTA(D)SDERTA(I)=SUME(L1)#DELTALL?

BRIAS(I)SDERTACI)+BBIAS(]). i
500 I12I4+NDIM=1

RETURN

END
7 MEMORY EXRANDED, USE SLIMITS OR CORE:= OPTLON FOR NEXT RUN



5754> L4

A0 00~ AR Bl N

10

19
= 28

U3~16-77

CSYMINV
NAME

GOOMAOOQE a0 00 Qa0 CJ('JOQC]OQ(’)DOQQOOD

PURPOSE

NDIM
NLIM

17,028

np

!
I

DELTA DR
(1}

SUBROUTINES VUSED
COM4ON BLOgKS
INPUT FILES
QUTPYT FILES
REFERENCES

T¥PE ~ DESGRIPTION

SYMINY
.T0.RECURSIVELY FIND [MMHRSE 0f SYMMETRIC MATRIX

CALLING SEQUENCH (ALL SYMINVCSUMLaNQIM,NLIMFDELTA?
SYMBOL

UM
(1)

i

INPUT » LOWER REGTANGULAR PART OF MATRIX
o RE INVERTED
NUTPUT < | OWER RECTANGU_ AR PART QF INVERTED MATRIX
INPUT = DIMENSION QF MATRIX
INPUT 5 UIMENSION QF PARTITION Tn BE INVERTED

SCRATCH

‘JONE
JONE
NONE
NONE

tGRODYN JYSTEMS DESCRIEBTION!
VOLUME 1 « GEQDYN BOCUMENTATION

SUBROUT INE SYMINV(SUML,NDIY, NLIMSDELTA)
DOUBLE PRECISIAN SUMLC1),DELTALL?
. C INITIALIZE RY FINDING INVERSE OF 4X1
SUML (1) =3,0R0/3UML(L)
IF(NLIM,ER, L) RETURN
NLSNDIM=-1

[ K |

RECURSIVELY FINDQ IWVERSE JF NXN KNOWING TNVERSE OF (heq )XIN~L) UNTIL
THE INVERSE OF AN NLIM X V.IM SQUARE PARTITION IS FOUND

SYMINVOL
SYMINVQR
SYMINVQS
SYMINVOD4
SYMINYDS
SYMINVOS
SYMINVQ?
SYMINYOB
SYMINVOY
SYMINV4N
SYMINYIYL
SYMINVLZ
SYMINVL3
SYMINY14
SYMINV15
SYMINY16
SYMINVLZ
SYMINY1B
SYMINVL®
SYMINV29
SYMINY2Y
SYMINVZ22
SYMINV23
SYMINV P4
SYMINY25
SYMINY26
SYMINYZ27
SYMINV2E
SYMINV29
SYMINY3O
SYMINV3L
SYMINV32
SYMINY3J
SYMINY34
SYMINV35
SYMINV 36
SYMINY3?
SYMINV3B
SYMINV3O
SYMINY40
SYMINY4Y
SYMINV42
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43
44
43
46
47
4§
49
54
51
52
53
54
5%
56
57
58
59
66
61
ae
63

S11

03=-16~77

17,028
DO 400 N#2,0014

. NMlsN-y

60

80
100

150

200

250
300
400

L1=0

DO 100 L=1,HH1
J120
DELTA(L)Y=0,400
po 60 J3lsL
JLEJg 4L
JNSJA+N

DELTACL)ZDELTACL ) +SUML(JL)aSUML(YN)

J13J1I+NDIM=Y
IFC(LLEQG,NML} G0 To LOO
LPizsl+}

o BO JalL,P17NML
JNEJL N

JLaLi+y
DELTACLIZDEETALL) +SUMLLUL) #SUMA (N}
J1zJl4ND [Mel

L1sLI+NNIMe|

413N

NNENE+N

DO 150 Jsi,0Mt

SUMLINN) #SUML(NN) =DELTA(J) #SUMI{YTL)
J13J1+NDIM=y
SﬁH;(NN)?i.QDDISUMllN“)

J -

DO 200 J=1,HML
SUML(JLY#~DBELTACJ)aSUML{NN)
JLEJE+NT M~y

1L=N

Do 340 1s1,RMi

Jiz1

DO 250 .4%1,1
SUMACJL)FSUML(J1) «SUMLLT L) #DELTALY)
JISJI+NDIM-Y

I1=11+NDIM~T

N1zNL+NDIMeR

RETURN

END

o
\%§%g§§?§£%§§§§é

SYMINY43
LSYMEINV4A
SYMINV45

. SYMINV46

SYMINV47
SYMINV48
SYMINV49
SYMINYSO
SYMINVSL
SYMINVS2
SYMINYSZ
SYMINVS4
SYMINYSS
SYMINV56
SYMINYS?
SYMINVSS
SYMINY59
SYMINY6D
SYMINV6]
SYMINVG2
SYMINV6E3
SYMINY&4
SYMINV6S
SYMINVGE
SYMINY67
SYMINY&S
SYMINV6E9
SYMINV70
SYMINY74
SYMINV72
SYMINY73
SYMINV74
SYMINV7S
SYMINVT6
SYMINV77
SYMINV7S
SYMINY79
SYMINVBD
SYMINVSL
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