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PROBELEM DESCRIPTION FOR EPHEM PROGRAM

1.0 SCOPE
1.1 PROGRAM CAPABILITIES

This program will compute the orbital parameters for up to 2
vehicles orbiting about the earth for up to 549 days. This data is sorted
on disk files and represents a continuous swath path about the earth.
These swath tables are to be used by the segment access generator
(SAGE) program to determine when and if certain target land segments
lie in the path of the swath.

i.2 METHOD OF PROGRAM DEVELOPMENT

Use will be made of existing FORTRAN subroutines in erder to
compute the ephemeris data and the data for the swath tables. Except
for a limited number of specific places, the equation processing portion
of these routines will remain intact. Control logic will be altered but
new routines will only have to be created for processing card input and
writing the swath files,

1.3 OPERATIONAL ASSUMPTIONS
® There can be a maximum of 2 vehicles.

e There can be a maximum of 549 days.

o The latitude band for swath table generation is %6 5% latitude

and there will be a maximum of 100 latitude points to process.
. Only | case is run at a time.
. The complete card data set must be entered for each run.

° The existing swath tables will be destroyed each time this

pregram is run.

. The swath tables will be designated as perrhanent files since
it is assumed that this program will be run about once per
year.

° Since namelist is not available on the PDP, fixed field card

formats are utilized.
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A sun synchronous inclination will be computed for each run
condition

Only first order oblateness terms are modeled in the orbit
generation, i.e., nodal regression and apsid.l precession,
Orbital elements are maintained as Keplerian elements

(a, e, i, O, w, t) and are updated on a rev by rev basis,
Orbit initialization equations will insure passage through a

reference point at a specified time on the first day. Activs

passage is assumed to be on the descending pass.
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2.0 INPUT

' The only input media to this program are cards. The following
sections give the list and definitions of the input quantities, the card

formats and rules of entry.
2.1 LIST OF INPUT QUANTITIES
See input data description sheets on pages 6and 7.
2.2 CARD FORMATS
See card format sheet on page 8.
2.3 DECK SETUP
The order of input is:
1. Header card
2. Program control card
3. Orbital determination data (2 cards)
2.4 RULES FOR ENTERING DATA ON CARDS
2.4.1 General
1. Integers must be entered right justified.

2. F-format numbers must have the decimal point present, i.e.,
F5,1.XXX. X, F4. 0-XXX.

3., The card sequence numbers in the C.C. 79-80 must be present

in all data cards.

IVEH - No more than 2 vehicles can be entered in this field.

NODAY - A number larger than 549 will not be accepted.

IYR - An entry less than 64 will not be accepted.

INLAT and ISLAT - A negative entry or an entry greater than 65
will not be accepted. The total number of latitudes
allowed, represented by the combined bands, is 100.

IPPI5 - An entry larger than 549 will not be accepted.
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SA - An absolute value greater than 10° is not allowed.

IVITIM and IV2TIM - The first subscript entry (year) must be
between 1964 and the present,



P
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-l Input D.' " Description - )
Program Control Input i
: Nominal
Name Symbol Dimension Value ~ Range Units . Description
ICASE 1 o} 1-9999 -- A 4 digit case number to identify the
: printed output and the swath tables
NODAY 1 549 1.549 - ‘Mo. of days to generate ephemeris data
for the swath table :
IVEH 1 2 1-2 - Number of vehicles to process
HEADER 8 Blanks ——- - Provision for an 72 character case header
- ' to print out at the top of every output print
page
LI1DEBG 4 F Tor F - Flag to 2llow printout of intermediate data
: {Blank) for swath calculatiens. Data for the
following rouitnes is printed based on
' subscript values:
I, SWATH 2. Swath table and
4, REVTAB reference f{ile
INLAT 2 5, 65 0-65 Deg Northern Hemisphere latitude band for
swath generation
ISLAT 2 15, 45 0-65 Deg Southern Hemisphere latitude band for -
swath generation
IPPI5(10) 10 1,549 1-549 - Ephemeris data display flag .
80 = [start day, end day] pairs
ISOSTR 1 6 9-12 - No. of months delay to start the genera—;? o
tion of swath data on the swath table for® {
the southern latitudes ot
g
tw
-3
[
o
(=
L}
o
o

R I U T T T R T T I
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; . Input Dz. ‘De scription
_Orbital Determination Input i
' . Nominal :
- Name Symbol _*' Dimension Value ~ Range ~ Units Description
i -
IV1TIM | 6 0 o ————— Vehiele 1 ref~-ence latitude passage time
- ; : IV1ITIM(1}-{Year-1900); IV1ITIM(2)-Month r
1 1VITIM(3)-Day No, ; IV1TIM(4)-Hours
| - IV1TIM(5)=-Minutes; IV1TIM(6)-Seconds
| Vehicle 2 referenée latitude ' ime;
| > 3 LG ferenc ; passage time;
IV2TIM I 6 0 same information as Vehicle 1,
ORBITI1 u! 6 ) : Orbital elements for Vehicle 1
(1) i a | ‘ 6650 to | Kilom, | Semi-major axis
: - | \ 7700 -
{2) - ° [ | 10-5<, 15 -- Eccentricity
. | 1 !
! ! |
(4) Q | 0-360 Deg. Longitude of Reference Latitude
{5) w It | 0-360 Deg. Argument of perigee
(6) X | 0~ +65° Deg. Vehicle reference latitude -
ORBIT?2 T: 6 0 | Orbital elements for Vehicle 2.
Same data as for Vehicle L.
SA | 3 e -10-+10 Deg. Reference scan angles defining swath :

fiehd of view

L 8feg

00-NY~-L209-b£287



| C.C. 1_

{24 00 -
:i ¥ S
PROGRAM CONTROL CARD FORMAT
5 7 10 18 11 22 25 28 31 34 37 40 43 46 49 52 79
- g:t-d _ Ephemeris Data Display Flag Pairs “
sand : .
@l :"‘— % IPPIS(L), (2) | IPPIS(3), (4) | IPPI5(5), (6) | IPPI5(7), (8) |IPPIS(9), (10) g
i 2 a AlElet E Start |Stop |Start | Stop | Start | Stop {Start | Stop Start | Stop 8
Ol % j 'j | - Day |Day |[Day Day |Day | Day |Day Day |Day Day {®
P b Iz -ua”' " ! —4
b == 01
I4 12 I3 212212 L4 I3 I3 L3 13 I3 13 I3 I3 13 I3 iz 12
ORBITAL DETERMINA TION DATA CARD FORMATS
CARD 1
6 11 161820 22 242628 3032 34 36 38 79 Data Types
SA(l) | SA(2) ' SA(3) IVITIM - Veh, 1 IV2TLid - Veh, 2 |
| A Twl- - I - Integer
Left 1 Veh, Right [Year| i o lw|Year ol .
Side ' Refer, | Side 2| Day K ":é 5 'Pé Day 5 ‘;g: 8 AN - Alphanumeric
Refer. | Scan Refer, 2 alal® 3 alat @ F - Floating Decimal
i Scan | Angle Scan b IEIE: p= T Sia . g _
- Angle | Angle ; o2 L - Logical (T or F)
F5.1 F5.1 F5,1 14 Iz I3 12 1212 Ia& 12 13 12 I2 12 2
CARD 2
1 9 15 19 25 29 35 43 49 53 59 63 T9 ;9 >
| ORBITI - Veh. 1 ORBIT2 - Veh. 2 N B
l a | e "' Q| wl T |a] e Q| w ! T ® o
| | : o
| | . =
| | ~
; %
’ o
F8 3 F6.5 F6 2F4,.0 F6.2 F8 3F6.5 F6.2 F4,0 Fé6.2 12 <@
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3.0 PROCESSING
3.1 OVERVIEW

An existing analyiic ephemeris program is being used to simulate

the orbital process which maintains the data as follows:

(1) A set of Keplerian orbital elements for each rev
(at €, il po @, t)o

(2) Ground path and swath visibility tables as a function of
latitude to be used by SAGE in determining access

conditions,

The only original code for this program will be related to control

logic and orbit initialization procedures.
3.2 PROGRAM FLOW

The subroutine MAIN will be used as the master control for this pro-
gram, Its logic flow and functions are shewn in the MAIN block diagram
on Page 11. This diagram illustrates the usage of the major subroutines.
The methodology for the generation of ephemeris data is performed in
HECTOR and its flow is shown on pages and . Subroutine ACCGEN
controls the computation of swath data for one revolution. The list of

major routines performing mathematical calculations are:

1. BECTOR (Called by MAIN)

Computes for each revolution:
Semi-major akis
Eccéntrieity
Inclination
Longitude of the nede
Argument of perigee
Time ef perigee passage
Start rime of rev

Right ascension of the node

2. LFPA - entry ALPHA (Called by HECTOR).

Computes right ascension of true and mean sun.
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3. KEPLER (Called by HECTOR)
Computes the eccentric anomaly by iteration technique,
i.e., solvesfor Ein { E-eSinEzn At |

4, ACCGEN
Computes eccentric anomaly at ascending node - E,
Call SWATH and REVTAB to generate swath data for

one revolution,

5. SWATH
Generates the latitude and delta longitude data for the
scan angles representing a swath path about the earth

as a function of eccentrie anormaly.

-]

6. REVTAB
Reformats the data from the SWATH routine data to
represent this data at discrete 1° latitude ineremeuts.

3.2.1 [Initialization Procedures to Ensure a Sun Synchronous and Reference
Passage Condition [LACIE Requirement) — .

(a) The input inclination is overriden in INIT by a computed inclination
which ensures a sun synchrenous orbit., A sun synchronous orbit is defined

as an orbit whose nodal regression rate matches the mean sun motion per day:

Recompute i = (ORBIT1{3) and ORBITZ(3) to make the

- orbit sun synchronous.

- . 2
=1 -4 (@2,,), (1 - ez) _ 1

— 5 172 — (1)
3% (CMU/a') % CJ2X365. 25%86400

(b) An initial rev node, {) node, and time of node, t node, will be
computed from the input (X, @#) [reference point] and passage time
IVITIM, IV2TIM) for each active vehicle, The procedure is:

(1) Back off K1, K2 revs such that IV1TIM, IV2TIM remain

within current day.
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Master Control - MAIN Page 11 /

' Call INIT to
Initialize Data
and Tables

l

Call CARD to

Read and Check

the Data for
_One Case

Initialize the
CARUS Table
from ORBITI1

\/

Initialize the
Day and the

.1 Month, ete,, i
Dete Call PRTIS 5
1/ to Print Swath |
. Data j
\ N |
Call WRTISW . - A vES
to Initialize the
Swath Files and ‘ IR —

Write Headers Is Carrent Day 1 in

Range of 1 of the
1IPPI5 Pairs

Call ACCGEN to
Control Compuizntion
— ' ‘of Ascending INode
Set KDAY =1 e~} and Swath Datu and
Sek I = 1 " _3nd7KV;EH =J ] _ Write a Record on

- . -_'_ . i__ T :- R . - F'n
- Day Counter ( ) | the Sfa.th Table 1].,_ |

-~ : e Call HECTOR to CALL WRITSW |

Compute

, - x| Compute the Form the Data Recurd
Current Day Orbital Param-~ =1 and Write One Recoxd

and Rev Counts eters for 1 Day on the Swath Ref, File




Is this the first
rev of the run
for this vehicle

EPHEMERIS FLOW

( HECTOR )

LFPA
Obtain right

Compute
mean
motion

S —

Compute
mean
anomaly

I
Compute !
eccentric

anomaly
I

Compute
true 5
anemaly ;

I
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1f the second vchicle!
has' not yet becen pro-

cessed the data in
commen will not be

| utilized

i
]
|
t

Set the elements
of the last rav

1 of the preceeding

day for both

vehicles from cemmon

100mpute the true
anomaly at tne
southernmost point
on the rev.
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EPHEMERIS FLOW (CONT'D)

Compute eccentric\
anomaly for the |
true anomaly just
completed,

Compute integer
number of revs
from ascending
node. .

[ ]
Compute time of
southernmost

point

Compute regression
of the node and pre-
icession of the line
of apsides for this
vehicle.

Generate orbital !
elements for the |
next rev of the
day

greater than
86,400 sec?~
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EPHEMERIS FLOW (CONT'D)

Is the first rev

of the second

vehicle still to
be processed

APV

e o uim owe agt

Le

Leave the table
entries as zero
to denote no

"vehicle 2" on

Injection of
vehicle 2 on

If there is only one vehicle
the second vehicle has zero
for elements

+
]
i

Save the Tast rev

1 of the day for both
vehi¢les fer imitiali-
zation at the start
of the next day.

SR

Zero out the!
elements for
the day

}

that day.
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(2) Compute initial rev node by
y —-—d v esn=1  -tan, o] .
node ainput - Sm w1 T a0 rev (2}
where, _
4
AQ = T

rev 86400 n

P S
n = noA[l ty I,

Mo/ as

o]
[}

mean motion

p= all- ez)- o
uo = gravi-tational constant
a = semi-major axis

These items were inccrporated into the HECTOR initialization procedure.
The mean motion caleulation, n, was implemented by perturbing ¥ calcu-
lation.

3 2,2 Computauon of Orbital Flements for Initial Rev of S1mu1at1on

HECTOR will obtam the r1ght ascension of Greenwwh for the initial
rev of the day-. At the start of the run HECTOR will utilize the 1n3ectmn
conditions for each vehicle to compute the elements at the start of the rev.
The following equations will be utilized for computation of tie elements

of the first rev of the simulation,

M

L]
=

where,
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n =W

Mean Motion =
_ ~Mean Anomaly = n {t -T)=M

where . ' °
a £ ‘semi-major axis
o = time of injection in seconds from midnight
T = time of perigee passage

and
t > T (i T>t_ then T=T- =
o - o " m

The eccentric

anomaly, E, is defired by

E-esinE=M

technique with

and the solution for E is obtained from the following iterative

€ defined as the required accuracy for E,

(a) assume E and compute M

{b) compute &AM = M-M_ = n{t_-T) ~-M

(c)r compute 1-e cos Eo

(4) AE = AM/{1:¢e cos E)

{e) E‘l s EO + AE

© M
(g) § M= M-M,

1

= E -'esinEl

1
1

(h)  if 5 M > € go to (c) with E°= E, and AM =8 M

1

(4)
{5)

(6)

n
:
k
E
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The true anomaly at injection is

s | dl-c gin B

v =sin ( n—ea‘s“’m-) (M)
and the quadrant of v is determined from Equ—é;fien (7 and that
cos E - e €0 if ris in the 2nd or 3rd quadrant since

COE ¥ = : : -
1-ecosE

The inplaneangle from the ascending node to the injection point is

given by

‘where ®is the argument of perigee from the input.

The inplane angle frerh the injection point to the seuthernmost point

on the rev (i.e. the start of the next rev) is

Av =

o

T-u (9)

and the true anomaly at the southernmost point is-

1

"1 o= v + AV):MO-D 21 ' | . (10) '
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The cosine of the eccentric anomaly at v, is
_ l 1-e o e €os 1 _

cos By = o~ 35 cosv, ) *[Teoos v, (1
‘The eccentric anomaly at ¥; is

E, = gin~] [sm_v_1.(l.__-_g_ cos El)] - - L (12)

. H 2
l1-e

with the quadrant of El uniquely determined by (11) and (12)

The integer number of perigee' to perigee revs prior to the southern-

most point is given by
k = [(vidv)/27], (13)

The time at the sounthernmost point is

 B,-esin E
- 1 1 2T _ _
TB__ 2 m +T+k(n_) (14)
where n ¥ mean motion
T = time of perigee passage

Likewise, the time of the ascending node for thé rev is

T1‘=

Ex-esin B¥ 4 74k (__2”) S (15)
n : : L N

. where E* = E 4 7/2
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The regression of the node and precession of the line of apsides

are computed from

g .3 T ,
8 = F 35—, cost - o ae
a{l1-e7) _ _
o .3 2% (5 sin” i ) (a7
2 a'2(1_'&2?.)2 2 '
where a = gemimajor axis . .
e %= eccentricity
n & mean moticn
J 2 z gecond harmenic of potential function
If the inclination of the orbit is greater than 7/2 the node does
not underzo regression but advances as shown by Equation (16),
¥rom equations (15), (16), and (17) the longitude of the node
and the argument of périgce at the time of the node of the first rev
can be obtained,
=‘ p-14 ’ - K A 3 - [l
01 Qo + {5 o} (T t) (13)
woo= W W (T -t) (19)
- where - w_e = the rotation rate of the earth and is.a positive -
ak valwe (rad/sec)
t = the time of injection
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The time of perigee passage for the first rev is obtained from
T, =T+ {k+1) (27/n) (20)

where
T.

k

i

the input time of perigee passage

n

value from equation (13)

The right ascension of the node at the time of nodal crossing

is given by

[ago +0.T) + Q1 yop an > (21)

e
"

where
the right ascension of Greenwich at midnight
Eo from the subroutine LFPA

1H

o

The angle between the sun and the orbit plane will be evaluated
for the first rev of each day by differencing the right ascension of the
ascending node and the right ascension of the sun, The right ascension
of the sun employs many of the same equations just presented except
the sun is the central body and the earth is the "vehicle". These calcu-
lations are performed by LFPA. From Equations (5) and (6) we obt;a.in

27

M = n (At) = ez (8t)
where At = the numbe.r of 'days'.si-nce perihelion passage
anci M = Es - ep sin Es
wher.é_ ‘Es 5. eccentric anomaly of the earth
about the sun
ep s ecee-ntficit-y of fhe earth's orbit
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The true anomaly of the earth in its orbit about the sun is obtained
from eguation {4) which is

"= sin--l Jl-eE sin Es -
-l-eE. cos Ls

The right ascension of the sun is obtained from

Yy = .' ‘.:a.n-'1 [cos iS tan"( v -V}

where 7y = right ascension of the sun

is obliquity of the ecliptic

v

-

t rue anomaly of the earth at vernal equinox

w

The angle between the sun and the orbit plane is the difference of right
ascensions which is

8 = [r - Myop 2n
where Xl = rght ascension of the node from eq.uation (21)

The rate of change of the angle between the sun and the orbit plane is

obtained by differencing the values of 8 for that day and the preceding day

and dwmmg by the tlme dlfference

B = (6 - 31-1)/(*1 -t

where t, = time of the ascending node for the first

rev of the ith day.

- For the initial day-of t-h—e' fun the value of B-i- 1 will have te be computed for

the time, t. ;. The time t, will be obtained for the first day by subtracting

_ 24 hours from ti_.
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3 The values of 2yr €y and il for the first rev are the same
as the input values. This completes the set of orbital parameters
which will be considered by the HECTOR routine, The complete
set of these parameters is

semri major axis

a, =
L = eccentricity
i, = inclination
Ql = longitude of the ascending node at the time
of nodal crossing
w, E argument of perigee at the time of nodal
crossing
1'1 = time of perigee passage .
Xl = right ascension of the node at the time of
nodal crossing ‘
Ts £ time of the start of the rev (i.e., the southern-
most point on the rev)
B = the angle in the equailorial plane from the
[ . ascending node of the vehicle to the sun
v (orbit plane sun angle)
B = rate of change of the orbit plane sun angle

3.2,3 Computiation of the Elements for Succeeding Revs.

When the elements for the jth rev of the day has been computed -
the elements of the j + ISt rev are obtained from the follcwing:

TR (22)
a4 o o C(23)
TS DS (24)
Qi1 = [ﬂj + (0 - w,) -(Z'Tr/n.)]M'OD o B | (25)
Wisp = o+ & 27/2)ys0p 27 __ e




ty

" computed as.
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T = T +27/n 28

1* should be noted that T, is the time of the start of the rev
in seconds from midnight and if T_ is greater than 86, 400 seconds
the jtl‘l rev was the last rev of the 3+ day. The first rev of the next
day will be computed in the same manner as just described with the
exception of time. For the start of a day, other than the day of launch, .

the time of perigee passage and the time of the start of the rev will be

2+ @5 2% o¢ 400
n '

= T, 29
" TJ t (29)
T = T +27/n- 86,400 (30)
8y 8. _
)
where
T, = time of perigee pz ssage of the last rev of the
) preceeding day
T = time of the start of the last rev of the
sj preceeding day
M = (86., 400 - to) for the second day whare tois time of injzction

and

86, 400 for all days greater than the second
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' 3,2.4 Compute Ground Track and Swath Dates for One Rev

The subroutine SWATH will be called to generate a table of visibility
swath information for a specified vehicle. The time of perigee passage
(TPVEH) mean meotion (n'VEH) and the eccentric anom:ly at the ascending
node (EQ) will have been computed by the calling routn.e and available in
common, For one rev, the subroutine SWATH will compute vehicle position
data at fixed increments of eccentric anomaly, For each vehicle position,
the swath data in terms of latitude and longitudinal difference from the -
node will be computed for a series of cross-track scan angles,

th

The vehicle position data computations for the i"" point in the orbit

is initiated by the relationship: .
E=Eq + AE # (i-1) | (31)
where, |

A E = increment for orbit

where, S L _ I

e = orbit eccentricity for the vehicle from the ephermeris data, :

The sine and cosine of the true a,_np;-r;aly- 3(.p Y, - the argument of latitude . - )
(wT) and the vehicle altitude (‘H)_g_a;n be computed by:

o ..  °°5 (l’) = (005 E-e)/(l-e cos E) _ S . (33)
Ho= ERSM (1-9 ?) Z*Ifl%re--- eosp ) oo (39)

| where i LT :
L = _argument of perxgee for the Vehlcle from .,he

ephemerxs data

= seml-—maJor a.xxs for the vehlcle £10m thb ephemcus

e m
i

B data

= radius of the earth in the units of SM
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The vehicle geocentric latitude is _
ZV = sin wT * gin IN (36)
Ay = ARSIN (zy) - - (31

where

IN = orbit inclination for the vehicle f1 om the ephemeris
data '

The right ascension of Greenwich and the 16hg1’.tude o.f.the node at the
time of the ascending node for the pmnt being computcd can be obtained from

the relationships given by Equation (21),

The cartesian components of the instantaneous node vector in earth

centered rotating (ECR) coordinates are:

Yy =g 69
The vehicle positioen longitude and ECR components can be obtained
from: _ _ ) . ‘ _ o
¢y = ®q +ARTAN (tan wy. cos IN) +Kwm (Radians) (40)
- Xy =cos AV cos {bv : : ) (41)
YV= cos A sin Q‘v : - | | (4?.) |
where K =1 i 90° <wT < 270 , otherwise K = 0,

‘The vectors ﬁ and ZB a.r_e defined to be:

Zg = -Vt (<Y)j+ -2k | (43)
N o= @ity o e

where i, J, k are the ECR coardma.te axes directions, The unit vector Y.

B
~ is then defmed to be . _ o
| Y, = (N x ZB)-/I N x ZB‘I : o : - | {45).
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The vector —f"‘% is defined to be

P.. = % i % Y.,)j #* 6
| Pv._ (DX )i+ (D Yy)j+ (D Z.V).k o (4 )
where D =1+ H with H in earth radii.

The visibility swath data ecan be obtained for the vehxcle poesition by

of the earth and a series of rays from the vehicle at various cross- ~track v

scan angles, For t_h_e_ jl?h scan angle (j = 1,2, 3)

sin (SA;) | - o (47)

Ly =
Ly cos (SAj) | . o (48)
T - )

(&) o) o (49)

where A is the two element row ma.trlx (LY' LZ)

M is the 2x3 matrix (—u )
Mg

s=.5-VBZ-H

wﬁe1*e B =('E° -ﬁv)/ rI:l

~and . H is in earth radii,

If the value of S is ne 'gative,- an intersec;@qn of the vector at that

scan angle does nut occuyr, If S is posxtxve

R = Pw% (R )i+ (Ry)j + (Rghke 60
Aj= ARSINRy) 6D
ER ATANZ(R R)-@sQ - |  (52)

t.o= T-TA o (53)

 These relationships yield the latitude, longitadinal difference and
tu’ne relative to the node for the scan angles. A table c‘ontainiﬁ.g these
gcan angle data along with the- velsucle altitude, H for each vehicle posa.tmn
data. point may be output at completmn of the processmg and is wntten on
the swath f1l.e ' ' ' ..
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3.2,5 Compile Nodal Search Data

The parameters needed for potential access determination in
SAGE are:

Qi = MIN (JQ . §,) (54)
_ QM.AX = MAX (Q ) : o (55)
where _
91 = 20 +-¢3 - 2¢-2

-0.2 = 27 + ,¢1_-m 26,

and ' ' .
¢j obtained f;om_ Equation (52).

The QMIN’ QA x Parameters are a function of latitude and the
data represents a conservative estnna.te for nodal bounds for a potent:.al

access condltmn.

REVTAB receives threugh common a time ordered table defmmg

' the vehicle position and the VlSlbllltY swath, For each time point the

followmg data is provided in the table
e Time from the ascending node for the ith entry
e Vehicle altitude
e Vehicle latitude
[ ] Lengitudinél Qdiff.eren'cé between the longitﬁde of fhe

B nodc at the tlme o£ the node and longltuue of the '

vehicle subpoint
Y :Swa,:tli. data for each c?:f' scan angles o

¢ Latitude of scan angle.vector
__intex sect:.on with-the earth

e Longltudma.l chfference between the node and the
mtersactmn of the scan vector with the earth
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REVTAB will reformat the above data to provide the information in
terms of latitude rather than time. The initial effort of REVTAB in gen-
era.ting the data for the table is to interpolate and compute the vehicle
altitude, vehicle longitudinal difference and the time from the ascending
node for each integer degree value of vehicle latitude. Since the vehicle
crosses each latitude twice, once ascending and once descending, two
sets of data would be needed to define both day and night passé..ge. How ~
ever, since a sun synchronous orbit is given only descending, passage

is processed.

The swath data is processed in the same general manner, For
each of the scan angles, the longitudinal difference between time from
the ascending node are obtained by interpolation for each integer degree
of scan angle vector latitude, The mlmmum and maximuam latitudes for
which table values can be obtained are the latitudes equal to the orbit
inclination, IN (or 180° - IN if IN > 90%), For latitude values outside the
range + IN, the table entries will be zero to insure the proper subsequent
processing of the data. -
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4,0 OUTPUT

4,1 GENERAL

There are five media for output, These are:

1.
2.
3,
4.

5,

Intermediate debug print for swath calculatzons
Ephemeris display report

Echo print of card images

Swath table file

Swath reference file

All debug output from HECTOR will be deleted.

4.2 INTERMEDIATE DEBUG PRINT

A

The following debug prints eccur if the input flag LIDEBG(1) is
set to , TRUE, |

1 .

For each vehicle and day

SWATH OUTPUT - LAT, AND DELTA LONG FOR 3 POINTS,
ALT AND TIME FOR LATITUDE POINT

XXX, XXXXXXX XXX, XXXAXXXX —--> for 6 more values XXXX

The fellowmg debug print occurs if LlDEBG(4) is ., TRUE,

. 1 *

For each vehicle and day:
'MXLAT, MNMX, MXMN, NNLAT=XXXX XXXX XXXX XXXX

F'o-_r each of 3 scan angles:

| SLAM(361 L)=XX, XXXXXXXX —> 2 more values

SLAM(362 L)—-XX XXXXXXXX —=>» 2Z more va.lues '

The followmg debug print is produced for each lat. a.bove

minimum of swath edges at North Pole, for each lat, from

 lowest swiath edge at North Pole to highest swath edge at

South Pole and for each lat. from highest swath edge at South
Po!e to lowest swath edge at South Pole.

For each vehlcle and day and each of 3 scan angles, these data '

- are printed;

LA'I’ITUDE TIME, and DLONG
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p ' ' 3. F.dr each vehicle and day and for each of 3 scan angles, these
data are printed:

REVTAB OUTPUT - TIME AND DELTA LONG FOR SCAN
ANGLES ANDALT

~ TIME, DLONG, ALT and LATITUDE

The following debug print of swath file records occurs if LIDEBG(Z)
is , TRUE, and if the day is within one of the PRTI5 print selection pairs.

1. A dumpof each record on the swath reference and swath
table is given whmh meets the above cnterza.. The records

'would be prmted in palrs as fol.}.ows

SWATH REFERENCE RECORD VEHICLE n DAY nnn

WP " NREV TMNODE " CARUS
+X. XXXXXXEFYY 1 noonn #X. XXXXXXEFYY
.

SWA'I'H TABLE RECORD VEHICLE n DAY nnn

LATNO IALT TIME( 1) TIME(2) TIME(3) DLON G( l) ~ DLONG(2) DLONG(3)
65 nnon  nnnon - nonnn nnnnn +X. XXXXXX'EiYY —=

65
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4,3 REPORTS

There is only one report which will be printed and only if there are
non-zero entries in IPPI5 input data array. The particular days that will Le

printed are under control of this array.

FORMAT:

EPHEMERIS DISPLAY FQR DAY NNN

VEHICLE N
SEMI-MAJOR AXIS = XXXXXX, XXX
ECCENTRICITY = XX, XXXXXXXX
PERIOD = XXXXXX.XXX
INCLINA TION =  XXXX XX XX

ARGUMENT OF PERIGEE
RT. ASC. GREENWICH

XXXX XX XX
XXXX XX XX

"

REV  NODE TIME NODE LONGITUDE
1) AXXXXXXX, XXXX XXXX XX XX
17) .xkxxxxx.xxxx . XXXX XX XX

- 4,4 DATA FILES -
’ There aré two output files, These are the swath table and the swath

reference.. See Seetion 2.4 of the Users Manual for a description of these
files, |
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Record Length: 80 bytes or 55 words
Block Factor: 4
File Size: 197, 820 bytes or 60, 445 words

Usage: This file is used in conjunction with the swath table by

SAGE to determine when and if a sep nent is accessed.
The swath reference file is searched for a day and rev
entry within a supplied delta of a given nodal longitude
and time, The day obtained in this manner is used to
read the desired record from the swath table, The
calculations on the data can then be performed to obtain

a further check for access.

4,5 ECHO PRINT OF INPUT CARD IMAGES _
The control card input to EPHEM is printed after all norninal

values have been stored,

N HEADER
o AAAA— S— ——>AAA

ICASE IVEH NODAY INLAT ISLAT LIDEBG IPPIS START/STOP ISOSTR |

NNNN NN NNN NN NN NN NN LLLL NN NN ---- NN, NN,
SA IVITIM IV2TIM ,
NNN,N NNN.N NNN,N NN NN NN/NN NN NN NN NN NN/NN NN NN 02
ORBIT 1 ORBIT 2

NNNN, N NNNN,N NNN, NNN, NNN. NNNN, N NNNN, N NNN, NNN.NNN, 03




28234-6027-RU~00
Page 33

5.0 ERROR PROCESSING

5,1 " GENERAL

The program will attempt to find as many sources of error during
the input card processing as possible., The program w i continue cheek-
ing for further input errors upon.detecting any input error, Since most
of the computations are contained in subroutines which already exist, the
philosophy of continuing processing after detection will be retained, There

are two levels of erraor., These are:
Level 1 - continue processing
Level 2 - job fatal

When a level ! error occurs, the program will print an informative
message and continue, If such an error occurs during the calculation
phase, a printout of key data guantities is given in addition, Whena
level 2 error occurs, the program will print an informaiive message and

return control back to the computer system,

Level 2.

1. A check is made to see if NODAY is between 1 and 549,
Message:

##%NODAY IS OUT OF RANGE, IT IS NOT BETWEEN 1
AND 549 '

2. A cﬁeck is made to see if INLAT and ISLAT are each between |
" 0and 65, Inaddition, ISLAT(1) (INLAT(1)) must be < ISLAT(2),
INLAT(2)). Message: S R A
##4INLAT OR ISLAT IS OUT OF RANGE. THEY ARE NOT
" BETWEEN 0 AND 65 OR THE FIRST VALUE OF EITHER
. ONEIS NOT LESS THAN OR = TO THE SECOND. :

3, A (;*-,-l_ieék'isnﬁ_adfé to make sure the number of latitude points
i.‘é less than 101 as specified by ISLAT and INLA T. Message:




L
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£*%THE TOTAL NUMBER OF LATITUDE POINTS
SPECIFIED BY ISLAT AND INLAT EXCEEDS 100,

A check is made to see if each entry pair for IPPI5 has
entries between 1 and 549 and the first enlry of a pair is

= to the second. Message:

#44IPPI5(N) AND IPPI5(N+1) ARE OUT OF RANGE, THEY
ARE NOT BETWEEN 1 AND 549 OR THE VALUE OF
THE FIRST ENTRY IN A PAIR IS NOT LESS THAN OR =
TO THE SECOND., |

IVEH is checked to be between 1 and 2, No more than

2 vehicles can be processed by this program. ‘Message:
#=+IVEH IS NOT BETWEEN 1 AND 2,

A check is made to see if each SA entry is in the range o£

-10 to +10 and is in ascending order and anequai to each

other, Message:

F¥*EITHER AN SA ENTRY IS NOT BETWEEN 0 AND
ABS{10) OR ENTRY(N) IS NOT LESS THAN ENTRY(N+1)

A check is made to make sure IVITIM(1) or IVZ'IIM(I) is greater

than 1963, Message:

#*EITHER IV1ITIM(1) OR IV2TIM(1) IS NOT GREATER THAN 1963,

ORBITI(1) and ORBITZ2(1)-a are checked to be in the range of
6650 and 7700 kilometers, Mesvage:

#%EITHER ORBIT1(1) OR ORBi{T2(1) IS NOT BETWEEN
6650 AND 7700 KILOMETERS.

A check is made to make certain that OR BIT1(2} and .
ORBIT2(2)-¢ is in the range . 00001 and , 15, Message:

#+:EITHER ORBITI(Z) OR ORBIJ.Z(Z) IS NOT BETWEEN

.00001 ARD . 15,

.

ad ok
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10, A check is made to mé.ke sure that ORBIT1(4) and
ORBIT2(4)-Qis in the range 0 and 360, Message:

#%+EITHER ORBIT1{4) OR ORBITZ2(4) IS NOT BETWEEN
0 AND 360,
11, A check is made to make sure that ORBIT1(5) and
~ ORBITZ2(5)-& is in the range 0 and 360, Message!

%+ EITHER ORBIT1(5) OR ORBIT2(S) IS NOT BETWEEN
0 AND 360,

12, A check is made to make sure that ORBIT1(6) and
A ORBIT2(6)-7 is in the range 1+65. Message:

##5EITHER ORBIT1(6) OR ORBIT2(6) IS NOT BETWEEN
-656 AND +65, ;

13, A check is made to mzke sure IV1TIM{4) or IV2TIM(4) specifies
an hour such that the local vehicle passage time is beiween 700
to 1700 hours, Message:

#*%4IV1TIM(4) OR IV2TIM(4) SPECIFIES A LOCAL VEHICLE
PASSAGE. TIME NOT BETWEEN 700 AND 1700 HOURS.

14, A check is made to make sure IVITIM(3) or IVZTIM(3) is
in the range ! and 31, Message:

#44IV1TIM(3) OR 1IV2TIM(3) IS NOT BETWEEN ! AND 31,

"15, A check is made to make sure IVITIM(2) or IV2TIM(2) is
in the range 1 and 12, Message:

##3IV1TIM(2) OR IV2TIM(2) IS NOT BETWEEN 1 AND 12.

1.6". If one or more of the above errors oceur, the following
' message will print: |

#¥*THIS JOB IS ABANDONED DUE TO THE FACT THAT
‘1 OR MORE FATAL INPUT ERRORS OCCURRED.
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5.3 PROCESSING ERRORS

Level 1

1. A check is made in subroutine HECTOR after attempting
to solve for the eccentricity anomaly that the iteration

loop converged on a solution, Message:

#**rERROR (KEPLER) SOLUTION FOR ECC., ANOMALY DID
NOT CONVERGE AFTER 50 ITERA TIONS,

2. A check is made in subroutine REVTAB to determine if an
anomaly occurred in calculating crosstrack latitudes. If

so, the following message is printed followed by data:
REVTAB ERROR - ANOMALY IN CROSSTRACK LATITUDES

Values for K, L, AA, JJ, DEL, XI, INT, NTRY,and LLL

are then printed,

3. A check is made in subroutine SWATH tc make sure the
iteration count of 5 is not exceeded in computing geocentric
latitude and delta longitude. Message:

Iteration limit en SWATH, Values for XLONGN, TEM, DXLON,
R(1}, R(2), IFLG are then printed,

5.4 INPUT/OUTPUT TRRORS

For sequential I/O the FORTRAN system on the UNIVAC or PDP
takes control and prints a message identifying the problem and will either
c ontinue processing or abandon the job. If processing continues, the system
counts the number of times this error re-occurs and if it happens a certain

number of times, the system will abandon the job,

.For direct access 1/O, the UNIVAC or PDP D, A, 1/O package prints
out an informative message, sets an error flag and allows processing to
‘continue, In :'s program the swath table file is the only direct access {ile.-
Immediately & . the informative mess‘age, the following message will .
print: | -

. #%%AN IRRECOVERABLE I/0 ERROR HAS OCCURRED ON WRITING
A RECORD TO THE SWATH TABLE. THE JOB IS BEING
ABANDONED, |
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COMMON STORAGE ALLOCATION
Name CONS Size Page of
Function_Contains constants and input data
Dimen- For- foas Sym-- tt
Name sio mat Description bol Units

B

.72924151E -4 L

NVEH

No...of vebicles 2

549 no, of days_in the run

IVITIM

~ Vehicle 1 injection time no. nominal

IV2TIM

Vehicle 2 injection tinme no. mominal

ORBITY b _R No nominals orbita) elements vehicle'l
‘ )
ORBIT2 6 R | No nominals orbital elements vehicle 2 N
KO 41 1 _Output print unit = 6
Pl i _R 3.1415926 T
1 _R .

| _.10823E-2 .

,15362204E-5 . N S

. 1.5707963

4.712389

3 _ Orbit option set fo 2 — -
. v
SA .__ 3 R | Scan reference angle no nominal .
_‘;!_ DEBG |, L _ L Debug flags nominal is false " _
R ADIAN L LR 1 ST.29578 . e
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COMMON STORAGE ALLOCATION
Name CONS Size ___ Page__ 2 of
Funetion
De scriptircn iﬁ_ Tf‘nit )

1672638 -1

. A09280 _

ICNUY

1.356%95

R ADIUS

1 Radius of earth 6376.436

ICASE

HEADER |

Header for printing initialized to blanks

€

IRRIS

Case no. no _nominal

Report day print range nominaki, 549, 840

NAME

NAMEL.

NLINE.

. Line count for print set to 99

NPAGE

__Page _L}é..'_ set to 0

TWOPL | 1 R |- 6.2831852 ] . 2 |
ALPHAM | 1 7

Lues | 1 S — - _—

NP C 1 | Cardinputunit=5 i o

Max no. of lines per page set to 39

able file unit - -

. 9.gwath ref, file.unit
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COMMON STORAGE A.LLOCATION )
’ Name_.. . FIAG . Size_ Page_ of__
F.qnction — e
Name Description iﬂ— Units
N ieet time g, £ 0 - Gt ||
IFIRST A P T | =0 . notfirsttime o
.IVEH | A I No. of vehicles = 2 max
.'I_S_TART, 1 1 _Case starf.da
IEND .1 1.1 . Czse end date in days since 1950 . ..
IDEND | 1 I | Current noday for a given vehicle
- . 7 s
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COMMON STORAGE ALLOCATION
Name SWATH Size_407 words Page of,
Function________
Bimen- For- N Sym- -
Name sion it Pescription bol Units
= e e e R —— o =
JINLAT 2 I North latitude study band de finition } DEG
ISLAT 2 I South latitude study band definition DEG
A with respect to north start for
ISOSTR 1 I south latitude start _ _ MONTH
No. of latitudes (N and S) to be
NILAT 1 I studied, _ :
List of latitudes from Nerth to South
LATNC 100 I for swath e DEG
- From alt list of correspondmg KILOM
IALT_ 100 I | altitudes with LATNG _ L* 10
‘ A
IGRDI A7 I For FOC ground sta. ind. e
DLONMN 100 1 I Minimum Alongitude table 1 RAD
DLONMX'| 100 | I_| Maiimum & longitude table - RAD
' _ _ Data from time ready for writing -~
TIMEL 100x3 | R | matches LATNO , e
- g Data from DLONG ready for ertmg
|PLONG1 100x3 | R | matches LATNG, i,
______ _ - ] _ _




COMMON STORAGE ALLOCATION
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Name NREV Size Page of
Function o
Dimen- Fop~ e Sym- s
1.\.Iam6 sion mat - Description | ‘bol Units
NREV 2. = 1 Countofvev's for sach vehicle ... _
NREVCT [ 1x2 1 Equivalent to NREV (1) ..
XIONG | 1x2 | R
‘ _ oA
A b _ _
R ) o ‘ﬁi- i =
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COMMON STORAGE ALLOCATION _- R
Name_ _ACCEPI#_ o _' Size 47 words | Page_ of
_ Fqnctian__ .
izi' Deseription . S -iﬁ" 1 Units
1. sEC
SM 1x2 R
FLC 1,2 R ] . ’
.XIN 1.2 R - _
R TASC 1,2 R
WP, 1.2 | R _ |
o \
TNDE | 1,2 | R - _ _
JRG_ — i R




COMMON STORAGE ALLOCATION

Name .= ACCDAT

Size_2898 wards

Function__Contains swath data
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Page_ | of

Name Dimen- - For- Pescription S%T-_ - Units
TV 362 R
HY 362 | R
stamv._ 1 seaxal R i
1SkHI 36253 | R
ENP 2 R
N R
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Name REVSTH Size 2534 wozds Page of
Function_
- Bim:n- Fop- [ Sym~ .
Name ion mat Pesecription bol Units
- e —— et — i s e e e — e

TIME { 18ix3x23 R

DLONG 181x3x2 R
JALT ] 181x2 | R_ L.

“ \
___ J— .+,
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PART III

LIST OF SUBROUTINES
AND

SUBROUTINE CALL STRUCTURE
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Q] LIST OF ROUTINES IN EPHEM

NAME FUNCTION

t. DAY Computes IDAY - DAY no. of the year

2. PIMOD Converts an angle in radians to .e between 0 - 2rn

3. LFPA Computes right ascension and ZULU day

4. CLDAY Computes month and day of current year

5. PAGER Restores pages and prints header

6. KEPLER Computes eccentric anomaly

7. ACCGEN Controls calculation of the orbital swath

8. HECTOR Compute ephemeris data

9. REVTAB Generates swath data vs latitude points

10. SWATH Computes swath table

i1. ALPHA Computes sun angle

12. DEGMOD Converts an angle in radians to degrees

13. INPROC Reads and checks input data control cards
14. LATSEL Forms the latitude band for swath table output
g 15. WRITSW Writes a record on the swath table and swath

| reference file.
16. PRTI5 Print the ephemeris report
17. MAIN ' Main contrel routine for the program

18. ERRPDET Process's errors and prints messages
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EPHEM SUBROUTINE CALL STRUCTURE

MAIN
INPROC
EJECT
ERRDET
PAGER
LFPA
DAY
PAGER
HECTOR
CLDAY
LFPA
PAGER
KEPLER
ALPHA
PIMOO
WRITSW
ACCGEN
SWATH _
PIMOD
PAGER
EJECT
REVTAB
~ PAGER
LATSEL
PIMOD
WRITSW
PRTI5 PRTI5
DEGMOD
EJECT
PAGER
EJECT

N
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PART IV

SUBROUTINE DESCRIPTIONS
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SUBROUTINE HKEPLER

Purpose:

This routine solves KEPLERS equations for eccentric anomaly (XE),
given eccentricity (XECC) and mean anomaly {(XM). The equations for
the elliptic case is XM = -XECC* & IN(XE),

Calling Sequence:
Call KEPLER (XM, XECC, XE, ERROR)
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SUBROUTINE ACCGEN

Purpose:
This routine initializes data for access's, computes preliminary

orbit parameters, computes the eccentric anomally at ascending node and

time of perigee passage. It also controls the calculation of the orbital
swath and latitude interpolation tables.
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SUBROUTINE HECTOR

Purpose:
This routine generates the ephemeris data for twoe vzhicles for one

day. The ephemeris is maintained as a set of orbital elements,
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) SUBROUTINE REVTAB

Purpose: _
This routine receives as input the swath data table from the sub-
routine swath. REVTAB reformats the table to obtain the data at each

integer value of latitude,

<
=1
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SUBROUTINE SWATH

Purpose:
" This routine utilizes the ephemeris data for the day specified to
generate the latitude and delta longitude data for the scan angles for one

rev. The data is generated at one degree increments of eccentric
anomaly, beginning at the ascending node.
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‘Subroutine INPROC

ENTRY POINT: Call INPROC

PURPOSE: This routine reads the job header card, the program control

INPUT:

OUTPUT:

card and 2 data cards as discussed in the problem description
document, It also calls ERRDET to find input errors then

performs initial calculations,

All data in the input data cards as discussed in Section 2.0 -

Problem Description.

CONS COMMON .
ICASE, NODAY, NVEH, HEADER, LIDEBG, IVITIM,
IV2TIM, ORBIT1, ORBIT2, SA, INP |

FLAG COMMON
IVEH

SWAT COMMON
INLAT, ISLAT, IPPIS, ISOSTR, LATNO

SUBROUTINES USED:

CALL ERRDET

METHOD/PROCEDURE

- Read NODAY, IVEH, INLAT, ISLAT and IPPI5 into a temporary

storage area and the rest of the data directly inte working storage.

‘Move the above items into working storage only if-‘r’_ 0. Call

ERRDET to check input for errors., Perform inijtial caleulations

per Sec. 3.4.3. and in last paragraph item 3.
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Subroutine LATSEL

ENTRY POINT: Call LATSEL

PURPOSE: To move swath data from a full 180° swath t .ble storage
to an area for writing on the swath table. Tuis routine
also computes the minimum and maximum A longitude
for all required latitudes.

INPUT: SWAT COMMON

NLAT, LATNO, DLONMX, DLONMN
REVSTH COMMON
TIME, DLONG, ALT
CONS COMMON
TWOPI
OUTPUT: SWAT COMMON
IALT, DLONMN, DLONMZX, TIME{, DLONGI

SUBROUTINES USED: None
METHOD/PR QCEDURE

See the 4th and 5th paragraphs ef Section 3.4 item 4.

/
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Subroutine WRITSW

ENTRY POINT: Call WRITSW (IOPT)

PURPOSE: To initialize, write and terminate output records on the

INPUT:

OUTPUT:

swath table file - ISWTB and swath reference file - ISWR.,

A record is written for each vehicle and file,

CONS COMMON
NAME, NAME1, ICASE, NVEH, NODAY, IVITIME,
IV2TIM, ISWTB, 1SWR

CALILING SEQUENCE: IOPT

HECCOM COMMON
XOMEGD(2) - ?.1th 1.OC, XWD - 19th 1LoC
ACCNUM COMMON
KDAY, KVEA
ACCEPH COMMON
WP (1, KVEH), TMNODE (i, KVEH), i=1, 17
NREV COMMON
NREV (1, KVEH)
ICARUS COMMON
(CARUS (i, 1, j), i=1, 3, j=1,2), (CARUS (4, i, KEVH),
i=1-17)

SWAT COMMON
INLAT, ISLAT, ISOSTR, (LATNO (i), IALT(i), (TIME1 (i, n},
DLONGI1(i, n), n= 1, 3), DLONMZX(i), DLONMN(), i= 1, NLAT)

See swath table and swath reference table output formats in
Problem Description document

DACDC COMMON: INDEXR

SUBROUTINES USED:

FOR CDC - OPENMS, READMS, WRITMS, SLOSEMS
D. A. PACKAGE
FOR UNIVAC - The define file PACKAGE
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%
. B,

METHOD/PROCEDURE

The routine functions according to the value in IOPT

For IOPT = 1 - injtialization

SWATH TABLE

a. A define file i s given to initiali ze pointers and open
the file.

b. Data is moved from common storage to the output
array A(800).

¢. The header record is written

SWATH REFERENCE - Rec. No. 1

a. A rewind is given.

b. Header record written.

For IOPT = 2 - write detail records

SWATH TABLE
i a. Data for detail record is moved into ""A"'
b. Write detail record, get rec. no. from formula
in Problem Definition.
SWATH REFERENCE

a. Write detail record
For IOPT = 3 -~ write swath table trailer record

a. Data for trailer record is moved into ""A"’
b. Write the record, rec. no. is
obtained from formula in Problem Definitien

For IOPT = 4 - close files

SWATH TABLE - Automatic clese
SWATH REFERENCE - Write EQOF and rewind,
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SUBROUTINE MAIN BLOCK DIAGRAM

ENTER ' _

. L 4 . l .. 45 ; 90
SET FIRST TIME SETi=1 " TEST KDAY NO
FLAG ON, IFIRST CTR ON TO BE BETWEEN |
=0, DAY ANY IPPIS PAIR
. $ L * 50-55 L # .

SETINDEXR CINITIALIZE CALL PRTIG

ARRAY TO O, DAY LOGIC TOPRINT

SET DLONMX TO HECDRYV REPORT FOR

-1010 AND DLONMN CODE 0860-0990 A DAY

70 1010 _

_To10 7 : _ v 60 !

: : COMPUTE ,

: ADD 1

CALL INPROC NREV (1, J) To1 —

TG READ, STORE, FROM NREV1

CHECK INPUT ~ ORNREV2 ]
oAt § | T s
_ + 15 © SET KDAY

' =| AND 151

MOVE QRBIT ARRAYS CVEH = J > IDEND
TG-GARUS ARRAYS , .

— * ' CALL HECTGR T

COMPUTE IDAY1 TO COMPUTE

AND IDAY2 FROM EPHEMERIS WRITSW (3)

IVITIM (1) - {3) AND S : TO WRITE

W2TIM (1) - {3) TRAILEH

bl _ ~ RECORD

) ,+ T CALLWRITSW ) ‘

TE & 1170 A
?2;":,‘:;%;553’;7 INITIALIZE ADD 1
CASE = SMALLEST FILES ,, TOJ
OF IDAY1 AND i
IDAY2, AND NODAY-1 , NG ] v
TG ISTART TG GET i —

MOVE DATA
IEND - ENDING DAY FROM CARUS _ SET .
- * = ARRAYSTO il IFIRST =0 <
I, N WORKING STOR
T SETJ=1 FOR ACGESS -
CTR ON T o
VEHIGLE SR # 80 RS
- CALL ACCGEN TO CALL WRITSW (4}
_ ¥ 3040 CONTROL COMPU.OF | 70 CLOSE
N ASCEND, NODE AND  [~—————"—— FILES
COMPUTE _ SWATH, AND WRITING _
IYEAR, ICDAY, IDEND )
PDAY, IDAY, = OF..S‘&ATH._FILES B *
IYEARS FOR VEHICLE 1 - SRINT “JOB 13
OR2 COMPLETE"
orRz ] CompLET

DONE
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Subroutine ERRDET

ENTRY POINT: Call ERRDET
PURPOSE: This routine performs all input error checking for the data
It will continue to check for all errors even

on cards.
though | or more errors were detected. Having found at

least one error the program will stop.

INPUT: CONS COMMON
NODAY, SA, IVITIM, ORBITt, ORBITZ

SWAT COMMON
INLAT, ISLAT, IPPIS, §

FLAG COMMON

IVEH
Error messages as shown in Section 5.2

OUTPUT:
METHOD/PROCEDURE
When an error occurs a counter is updated. When the last

error has been checked this counter is tested if = 0 then a
normal return is executed, otherwise a termination message

is printed and a stop is executed. The errors to be checked

.,‘j

L s

are found in Section 5. 2.
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SUPPLIED UTILITY ROUTINES

Routine Day

Call Day (.YMD, IDAY)

Given IYMD (3) where 1IYMD (1) 1S Day No.
1IYMD {2) 15 Month No.
IYMD (3) 1S Year No.

Compute year day no. in IDAY

Routine PIMOD

Call PIMOD (A)

Convert £A in radians to an angle 0-2m

~  Routine SOL (Entry ALPHA)

Call ALPHA (IFLAG)
For emphemeris usage as called by hector

” computes ALPHAM and ALPHAT and IFLAG = 1

Routine PAGER (Entry Eject)

Call PAGER (NLINES)
Updates line count in NLINE with NLINES
NPAGE = 0 causes page to be restored prior to print,
NPAGE - page no.
HEADER- 80 char. 20A5
ICASE - case no.
KO - 6 print unit
INMAX is max no. of lines allowed

Initially NLINE should be set > LINMAX and NPAGE = 0
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SUPPLIED UTILITY ROUTINES
{(CONTINUED)

Call EJECT (NLINES)
Causes page to be restored automatically and then prints headers.

Routine CLDAY

Call CLDAY
Given IDAY-DAY no. of the year compute in LMO-the muonth
and in LDA the day no. "
Need: IYEAR = 0 - Leap Yecar, £ 0 not Leap Year

Routine KEPLER

Call KEPLER (XM, XECC, XE, ERROR)
Given XM - Mean anomaly, XECC - eccentricity

Compute: E-eccentric anomaly, error = 0 means OK

Routine LFPA

Call LFPA LFLDA, LMO, LYR, ALFGM (can be dummy), DAYS_l
Given: FLDA - day of month no., LMO - month no.,
LYR - year no. compute ALFGM - right ascension and
DAYS - Zulu day no.

Routine DEGMOD

Call DEGMOND (RAD, IDEG)
Given: angle rad in radians store the angle in deg., min., sec.,

in IDEGoty - (4.

Routine FZULU

Call FZULU (IOATE, IOUT) X
Given Zulu date in IDATE, compute year, month and day in
IOUT(1) - IOUT(3).

Routine RDMIA

Call RDM.A(FL, U)

Given double precision random no, seed in FL, comoute random

no, U (0+-1) based on umiorm distribution,
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IF CTV(NTPY) GT. TVI362)) GO TO 50

NTRY. = NTRY ¢ |

G0 T0 20

IF CTV(MIRY) JLE. TV(362)) GU 30 100
MTRY = NTRY = 1 |
GO TO so0

INTYTALI7¢ FOR pESCENDTNG PASS SWATH DATA
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XKL AT = 04
TENMX = 1.E6
THANN = =100,

THHLAT = 04
XMND AT = 0,
g o=

ERHTHE tATITUDE EXTREMES OF ACCESS TARLFS
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JFHP = SLAMCIALeM) -

IF CHFEuP oGT, w0.) GO o Y0S
THNAE = BRIMp(THEMY s TP up)
THXLEAT = AMAXT(THYL ATy TEHP)

TF ¢(FFMP LGF, IHMXLAT) Go TO 105
XMX] AT = AMAXY(XMXLAT+ TEMP)
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CONT Ik
MALAT = 91 = THXLAT
MNHYX = 91 « THHML

g VIS M o= 1 yNOSEN

M = SEAMIIAL oMY

IF ClrmP W6T, 994) G0 TD §15
TRYME = ARAXY(TMENNe TEMP)
THNLAT = AMINT{THANCAT S TFMP)

IF tFrwP LLb, THHLATY Gn TO 189S
NHULAT = AHTHT (XHNLARSTFRP)

CORT LEUF

MAMM = Q) = TMIMN
HHLAY = 91 = THHLAY

INITIALLZE PNIMTFRS TO SWATH TABLE FOR EACH SCAN ANGLE
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IF{. N1 HIDEBGIL)YY 6B TU 1640
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© REVTAN
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HEyTAR
il vian
i’E v Al
HEVTAB

KFvTaAR
K Y TAR

XIFTYNS 2004 WA
§1 @OV TyNIoTad

&oa

-

66 98ed

-1.209~%

. v — f— . . fo—  — — ————

000 Le077

=

;! e

=
——
- . - "

-

b
ST

et A SR D P P S T S v—— S w—

- o~ -

=

£

7

r=1%
i LA

R et e

4

N
!

L.

A o

-y




0004790

nooL2L.

Qbnyre

aeny ¥

oLy

000125 -
o017
YTYETE

000128

NP9
ol X0
0Nl

00N 132

auin1 ¥$
4001 %4

004 ¥

RS

nnd 3
NGy
00Ny
oun1no

afnyal’
nooyng
LN R A Y
LT ERINE
IR RN

0001 dib

oo 1T

LILER
oun 1Ny
(NI RY
IR S |
pinyne
nonins

Cpunlhd
000155

U150
pUNLST.

(RN

N0 159
nunteo
o001 kil

nootihe
QU0 1E3

abnghy

G001 oY
o IRG

000y At

001 EB .
ey a9
a00LTH

o0y

(R Ad

QueLTs

nopETY
0une 7Yy
frn |
punyzs

nunyry

c

160  CONTINUF
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Xl oz et et
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1715 L = NpeK)
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a0 .aa o,

JIF (SIA"(SbecK) wLTe XIY ¢o 10 250
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TG0 TY 175 _
INTERPOLATE RETHEEN THO WALUFS FOR THIS SCAN ANGLE FRUM TABLE TO
QUTAIN DATA FUR INTLGER L ATITUDE -
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TINECINT oK o kyFHY = toro
':hiumurrnrononvid) 1.t&
TENTY RWO
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CTTHELINTaX gRYFHY 2 (I «TVIL=309) 20tk + IVIL=JJ)
-;UIUWhtlﬂl-KmaVrH) 2 (SPHICL ohYoSPHE (L=JJ %)Y eDEL & SPHI(L=JJeK)

250 CONTIRpE™
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L s NOERANSEN) _ :
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Ir {. ‘N)fﬁ GTa 0 o ANh, RO{KY ot".g 351) 60 T0 32% h
A0t RY G T,. soud HUth) = 1 S
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Kt ¢ TARN

KFyTan

i yTaAl
Hivial
KEVTAR
HFVTAR
REVTAR
KF¥TAH
HEyTAT
kEVTAH
HE VT AL

KEVTAR

HEYT AR
WF VT AR
ffyTAl
HEyTal
HEy 1Al
WEyTAR
HEVT Al
REVTAR
YT o\“
NEWTAY
REYTAR
HfEwTaR
REVTAR
wFvTaf
HFYTAH
ik v T Al

00-NY~-L209~%£282




3

i e, e i ‘e A i  —

000y

onLa0.
gooLRy
ST gueLR2
CAUnNLRS

BONLAA .

T ObOLRG

U QuoLRe -
oUntnT

:nuu1nu
odLny

LaBngel
0001 %

T opatod

PERRIR

punyog .

0oOL9s
nunyoy
(Rl Ak N
pONLNG .
Lo 00-01"1" .
ohonyes
S ubnyaey
090200

BETTPLES
BG 205

Coondlrnh
S AlSa0b

o ebaze?
U210
obng

odn2lh
aong ?

aunNaen
UL IR §
0uderd
nuazes

pgnspa

aonARS
nesPh
frung?d
00nasd
o2
(SRR

ounesl o

r’: U002
ooo0undss
0UGA Y

(RS
avagsty
H{EIROPRT (Y

povienl.
guoand. -

Conunpts
aubary

auopre
e
nongly
aungrs -

WP

B S
sl

M@mxﬂ-ﬁnﬂ;ﬁm&f&‘mmﬁmmw o

© (9] (xR (2R EaNaNsRulsl

oM

TIHE CENT eKviRy
PLUNGCINT oo kVEH) % 1.E6
GO TO 375 .

C . OBTAIN LATA FUR

350 CONTINYF
AR = BLAMEL K
IFC ARSTARY .

FH) £ 1JF6

*

THYLGER LATIVUDE

Y = SLAMEL=JdaK)
fl. Ba0) G TO 560

L = NO{NADSEND

EALY FAREHEA)

ALTE (RN MUA0D

FIMPOINT K KYEHY = YoFh
HLQNh(]N]wK“KML“a = 1.b&

uh TE 3PS

.aalrt(hn.q01oruvalAgJJ;uEt;xloluT'HmnTQLLt

360 IFC SLAMIL =3J9K) oNE, 1 Eh «AND. SLAMILIK)

i 4 : o
S PNTERPALATE BETWEEN THO vay UFS FOR THIS SUCAM ANGLE FRUM TARLE TU

NE. 1.E6) GO TO 365

365 DFL = {lleulAHfL'JJWK))I(SlﬁﬂlLvK)-SLkHWL*JJtK))

TIME CIRT oK e KVEHY =2 (Tl )~V =0J) ) RDEL 4 2
plupG T ek ek VEH) 3 (SPHI LR Y=SPHLIL=Jda K]}

375 CONT EHpY

K = NapSUH

TF ¢ AUSEAAY

L NOENEPSTN)
AR = SLAMCLeRY = SLAMCL=JJeK)

sbTe Da03 60 10 T80

LtL = un{MADSCR)

CaLe PatER(2)

HELTETRO #9040)
WHITECR U070 KoL AR e JJ o LELYX

IR0 T Lhgk
ALTCINT e RV H)
* .

400 CANTIPYF

ane COnT Myl

pn wis K = {1

428 L = nngr)
BF (5t AN(Le¥)
NO(R) = NEEK)
6N TU a5

AUTATH, DATA Full

v{L=J$)
YANLEL ¢ SPHI(L=3JeK}

e INTONTRY FLLL

= ((XTaSLAMOL=JJ K ) Z(SLAMCL 9K )=SL AM{L =TI 2K) D)
* (HV(LY=HVIL=JJ}) & Hy{L=JJ)

SHATH ELEE AT 5,P, _
DO SO0 TNT = 12+HNLAT
%1 = 91 = N}

rNOSCN

IF € SUARMC3ATIK) o6Te X1) 67 TO 475

e X1V 6O 1O 440
¢ JJ

-

INTLRPALATE B THEEN TWO VALUES [OK THIS §

TITLGER tATITUDE

RE T

PHOCFSS INTEGIR LATITUDES FROM HIGHLST SWATH EDGE AT 5.Ps TU LOﬁrS1

CAN ANGLE FROM TAALE T
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HEVTAB
HEMTAN

NI YTAR

HEYTAN
RY vTall
NEVTAR
Kt vTAR
HEvT Al
REVTAR
IcF yTAB
HE v TAY
HEyTAR
Ht ¥TAY
Kt ¢y TAR
HI VT AR
WPV Tal
wryfaR
Wi yTAB
hi¥TAR
if vTAR
KEvTAl
KFyTaAR
[HARN L
KEwTan
WFyTpl
KHFYVTAR
KEVTAD
HF yTAR
REYTAD
KT VTAR
HEVTAR
REVTAR
KEWT AR
Kty TaR
REVTAN
KFVTAH
HEVTAR
KRfVTAR
RE v b AS
FEYTAR
RE¥TAR
HEVT AN
KEvTRH
HFVTAR
HEVTAH
KEyTAB
HEyTAB
Hiyral
RFyTaAR
KFyTaAB
KEYTAR
RTwTAR

(AR EALE

itk v¥ AR

it yTAB
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B yTad
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R vI Al
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450

. . . % 3
TFC SUAMGLATIN) oHE. 1,E6 oANDe SLARCLYRY <NE, !.hﬁi-ﬁn‘tu-aas
TIMF CINT Ko KVFHY = 1aFb _ : ‘ : ) _
BLUNGIINTyKeKVEHD) 2 ] Eé .

60 TO 4TY.

6% BFL = (X [=S AR{L=3Je R 1} F{SLAMIL eKY=SLANIL=JIvK) )

ars

500
510

550
515

600

SE

2000

9405
Totu
2070
WPy
9030
Qquy
9050
o060
qo70

TINF CTaT ekakVLf1) 5 (T ) =TVEL=JJ) I spEl « Tv(l=Jd)) :
UL ONGEEM T ek en VER) =_tsPnlﬁttn)-sPHItL-JJ'K)7OUEE + SPHIL=JJwK)

CONT INuE :
K = NADSULY

F 8 B LHANGOND) :
ALTOIMTeRYEH) = (tAl=sLaMiLeJeK) L/ (5L APLaN)=SLAM (L=} ))
LA - v (HVCL)=viL=Jd}) ¢+ HVIL=JT)

CONT I F :

GONTINUE

c _ : '
© g TEST FOR ASCENDING SWATH LaTA NOT REGUTKED OR ALREADY GEVERATED
¢ . : |

¥ 0 Wmbi. LINEHGL4Y) GO TO- 5%

CELY PALERLT) ‘

RHITEARMFOURED

gn S50 KM = Leifl

CALL FabLr(1) -

WRAITELRD e900L) TIME (MMeg o KVEHT +DLONG(MHe Lo hVEH) » : ’
* TINME(MIGE ADSCNeKVEHD o0t UNGLHMoHANSCN o RVEH] « TINE (MHoNOSCHIRVEH) o
2 DLONEG (MERNDSENeRVEH) o AL T EMM e KVEH) oMN '

cONT LYY -

cONT IhUtE -

CONTLINUE
T MAXIMUM  AND MINIMUM OF S#ATH ENGES FOR TAKGET PROCESSING

MAXLTERYEM) = 90 = MXPAY
MINL I CRVEN) = 91 <HNLAT.

EDRVAT(99H  REVTAB DUTPUT o TIME AND DELTA LONG FOR 3 POINISe AND

sal 1 o) :
CEDRMATL FF1G,FeTd) _
FORBAT (P0H 3257350 LUOP REVTAB «616+2F15.7)
CFNRMAT (TheBF 14T
CFURMAT (/) .
CEDHMAT(/72TH MXLATs MuMYs EXHNe HNLAT =eTUY
CEDRUAT{ AR SEAHCISLAL) meHF1ULH)
FRIRHAT (14H SLANTSA2 LY =eHF14,8) .
FORMAT oo FEVIAY ERROR = aNoHaly M CR055=THALK LATITUDES)
EOHUAT(TH e PINE e [2¢ 1 Xa2HL Ty 150l X o INAAT o F 1S e EX v IMIIZ e [0 Xy
1qnu!L=.lr%.h.lxosuxl=wtl3.oolX-Huln¥:vx1vtvanN1R7=¢xsoixc
AOHLL L=, T 3)

HWE T
L1

REVTAB

HEVTAR
wt vTaAb
FEyTAR
kEvTal
WK yTaR
Wl yTaB
KEyTAR
HFYTAR
REwvIall
Kt yTAB
fF¥TAR
wfvrah
RE ¥ TAN
ktyTaB
Rt vian
HEVTAY
ki 1a0
HE v Tan
HFVTAY
RFYTAB
HEyTAR
KEyTaAR
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UTILITY PROGRAM GRID

1.0 SCOPE
1.1 PROGRAM CAPABILITIES

" This utility processes NASA's climatology tape to obtain the
weather index along with its associated latitude and longitude, It then

converts the latitude and longitude to a grid no pair (1, J). Using J as
a record number, the utility writes a record onto an index matrix

lo_cat—ion file. Each record contains all the weather indexes associated

with a given J value. -
1,2 OPERATIONAL ASSUMP TIONS
.' .'o' . The weather index is in the range from 1 to 16000,
2.0 INPUT | o
2.1 CARDS

2.1, 1 Data Quantities

MINDEX - maximum number of index points to process on
the NASA climatelogy tape. Range 1l to 16000,
nominal value is 16000 (used to reduce run time
for debugging cases).

The only input file is the NASA climatology tape assigned to
WEATAP - unit 13, See Section 2.4 of the Users Manual for a

description of the file,

.

TP S N R T TR TR R IR S LT

S R T T I T
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3,0 PROCESSING
2z 3.1 PROGRAM FLOW

Read the data card ' , g
to determine no. : _ o
of indexes to

process 1 ' ' o : |
\L : P
| Perform

initialization tasks

o - .
. SetICT . | | , :
(index counter) '

P TP

Y

[ Rea-d é. record-
from WEATAP

-Convert the latitude
and longitude to an
| IGRID, JGRID pair
- | as specified in
Bquafions 1-6

Store the index no,
into the IGRIDth

- position of current
~record JGRID

Write record JGRID
| onto INDMAT - the | .

o  |index matrix
\ZRE ~|location file
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i
: ;

& 3.2 EQUA TIONS
" R Given ¢ - latitude in radians
A » longitude in radians
6= 12_5_. J¢ = 125 - North Pole index set

Compute stereographic projection
L. ¢ =ABS () IR
2. R=124,817494012 * tan (Z22E8° )

3, A=X-m18

4, FI =19+ R * cos (A)
FI=J¢- R ¥ sin (A)

5. If ¢ is minus FI=FI+2 *Ip

6. 1IGRID = FI+ .5
JGRID=FJ + .5

IGRID - the horizontal axis grid coordinate

JGRID - the vertical axis grid coordinate ' o _ _ T r

4,0 OUTPUT
4,1 PRINT DATA
. There is no normal printed output.

4,2 FILES |

The only output file is INDMAT - the index matrix location file.
See Section 2,4 of the Users Manual for @ description of its contents.
5.0 ERROR PROCESSING |
5.1 GENERAL

There are only three checks made for errors, one of which is
fatal. ' '
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5,2 ERROR CHECKS AND MESSAGES

Fatal
1.

‘A check is made to make sure MINDEX on the input card

io between 0 and 16000, If not, the followmg message

prints and the program stops.

Me ssage:

MINDEX IS NOT BETWEEN 0 AND 16000, PROGRAM IS
TERMINATED, ,

‘Non=-Fatal

2.

3.

A check is made to make sure the index no, read from
WEATAP file is between 1 and 16000, If not, the index
no. is not included in the current INDMATT file record -
and the program reads the next WEATAP record.

Messa.ge

THE INDEX NO. READ FROM WEATAP IS NOT BETWEEN
1 AND 16000 THE DA'I'A IS IGNOB.ED

A check is ma.de to see if an IGRID JGRID grxd parr ha.s '

already been assrgned an index number, If so, a message

~ is printed and the currer_xt index no. replaces the one -

originally stored.

Message:

THE GRID PAIR IGRID nnn JGRID nnn HAS AN INDEX
NUMBER ALREADY ASSIGNED




e e S AR F S S S

i
&
3

TR R T L i S B o g R e e et DAl s e T e e o : . .
E B ST £l LA st SRLET LA et T L et et e Bt it LB gyt e et S R b Fnebe

f
28234-6027-RU-00

Page 117

PART It
COMMON BLOCK DEFINITIONS

J.,
3 Do
! ;
L !
] ;
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COMMON STORAGE ALLOCATION
Name_DIRAC Size —_— cf,
Function Contains data for INDMAT direct access file
: Dimen- | For- | : Sym= | . .
Ngmg sion | mat | Descriptlon bol Units

: _ Index array for CDC to suppcrt INDMAT

ICDCIN 252 I file

i One record for INDMAT file current
{1rEC | 500 . | I | recordto be read/written
| 7 The position ir IREC in whxch to store

IGRID 1 1 IGRPT (row no.) .
T | The current column = rec. no, to read
JGRID 4§ I i or write

JSAVE 1 )1 The previous value of JPT

o | = 41 for hand off case test
i MAXJ 1 = 251 for final version

]

ST T T o T WP e T TF SP:

e
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COMMON STORAGE ALLOCATICN
Name_ WEATDT Size, Fage__ of
Function Contains data needed from weather tape
. |Dinen~ | For= i Sym- ;
Name sion | mat Descrlpt.ién bol Units
IGRDPT| 1 |1 Index no. - 1 to 16000
| - LAT(1) + deg, LAT(2) - min
LAT 4 I,A| LAT(3) - sec, LAT(4) -Sor N
) LON(1) ~ deg, LON(2) - min
- LON 4 I,A | LON(3) - sec, LON({4) - Eor W
IA _ _(500) 1 Weather tape input record area - physical
1B - {50) 1 One logical UNIVAC tape record
iC (_3()) 1 One logical €DC tape record
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—

COMMON STORAGE ALLOCATION

Name FLAG Size Page of

Funetion

e o ek a5 e ey s e T g A B3

Dimen- | For- ' . Sym= s
sion mat Description bol Units

ﬂ

0
I

1INP 1 I | Input card unit =S

jouT | 1 ! Print unit = 6

IWTAPE 1 1 Weather tape unit = 13

IGRDTP 1 I Grid matrix file unit = 4

i a ot B e =k

i i i G el Ba

ST TR SO
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PART HI

LIST OF SUBROUTINES
@ AND

SUBROUTINE CALL STRUCTURE




Name

GRI1D

RDGRID
WRGRID
RDWETR

28234-6027-RU~00
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LIST OF SUBROUTINES IN GRID

Function
Main control routine for GRID program. It reads the
input control card, controls the reading of the weather
tape, compute: latitude and longitude and controls the
writing of the index matrix file.
Reads one record from the index matrix file.

Writes the index matrix file.

Reads the NASA weather tape.

SR

TS L et

bt
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oy

SUBROUTINE CALL STRUCTURZ

GRID
WRGRID
RDWETR
RDGRID

e e R T LT A AT




PART IV

SUBROU TINE DESCRIPTION
AND
FLOWCHARTS
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SUBROUTINE GRID

Purpose:

This is the main control routine for the GRID program. It reads
the control card, controls the reading of the weather tape, computes
from the latitude and longitude associated with a weather grid the I, J
coordinates of the index matrix and controls the writing of the index
matrix file,

Input:

The quantity MINDEX is obtained {rom the control card,

1GROPT, LAT and LON are obtained from the file IW TAPE,

INP and IOUT from FLAG COMMON,

Output:

MAXJ records on file IGRDTP.
Linkage:

None,

Subroutines Used:

CALL RDWETR{IRC) - IRC is relative logical Rec. No., withina
physical record, Initialized to 1 first
time enly, '

CALL RDGRID - Read 1 record JGRID from IGRDTP file.

CALL WRGRI’D(;IOP) - I0P = 0. Open IGRDTP file and initialize
‘ all MAXJ rec. to 0.

IOP = +N. Write record from IREC to
IGRDTP file. - '

IOP = -N. Write record and close the
IGRDTP f{ile,

Locé.l Variables:
INDEX - Count on no. of weather index ree. to read from IW TAPE
RLAT - Latitude in radians " |

RLON - Longitude in radians

B U ST AP

e
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Processmg'

See flowchart for logie ﬂow.

Equations 1-6 are described in the Problem Descnptmn

ENTER

Read card
from INP

1

Is MINDEX

YES

Subroutine GRID Bleck Diagram

Set MINDEX

=0

= 16000

| ;
28234-6027-RU-00
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Call WRGRID (-n)
to write last rec.
and close IGRDTP

@<N0 | 1s INDEX
& | >MINDEX

file ]
T YES

d

X

\
70
' S o _ [ acalte
Is MINDEX 21 .= Print ( ) INDEX
and < 16000 message — \ —
iYES 20 | |50
R - ' Store IGRDPT into
Rewmd IWTAPE 1 Clear IREC IGRID position in
Set JRC = 1 array te 0 = IREC .
— . ' NO
...... Print Y$ES Is IGRID pesition
message in IREC #0
Set JSAVE to 0 E— =
{initial JGRID
save loc) 40
S @_> Store JGRID into
e ' JSAVE
Call WRGRID(0) \
to initialize
IGRDTP file to Call RDGRID to .
—ZELOS e - read JGRID rec,
from IGRDTP '
—— . j_s IGRDET NOQ Prlnt ) M
Set INDEX >land [~ message S
to 1 $ 16000 — ; Call WRGRID (+n}
R YES " to write JSAVE |
. " record from IREC
o\ BV , onto IGRDTP
Call RDOWETR(IRC)| | Convert LAT 1 Compate N wo
to read 1 record and LON to ' IGRI% and
from IW TAPE file, ‘radians and : J'GRID asin —=* 1s JGRID = JSAVE
obtain LAT, LON store in RLAT En 1-6 g or is JSAVE = 0
and IGRDPT ~and RLON an. oo

YES
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SUBROUTINE RDGRID

| Purpose:

To read one record from the direct access file IGRDTP,  The
Record No. to be read is stored in JGRID and the record is read into
IREC, For the CDC, READMS is to be used and for the UNIVAC, the
direct access read. The record length is 500 words. '
Input: _

ICDCIN, JGRID in DIRAC COMMON.
IGRDTP in FLAG COMMON.
The data record on IGRDTP file. »
Linkage:
'CALL RDGRID.
Subroutines Used:
None.
Processing:
Give a call to READMS (CPC) or read from unit IGRDTP for
UNIVAC.
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SUBROUTINE WRGRID

Purpose: _

On option, create a NULL IGRDTP D, A, file, ¢~ write one r'ecord at
the JSAVE location from IREC or write 2 recoid and close the file, The
record leagth is 500 words.

Input: |
ICDCIN, IREC, JSAVE, MAX]J, JGRID in DIRAC COMMON,
IGRDTP in FLAG CQMMON.
Output:
_ Either 2 NULL file on IGRDTP or one record in the JSAVE loc. of
IGRDTP from IREC.
Linkage:
CALL WRGRID(IOP)
IOP = 0 - Generate NULL file.

1I0P = +n - Write one record,
IOP = ~n - Write one record and close the file,
Subroutines Used: |
None.
Processing:

IOP=0 - Give callto OPENMS for CDC and define file for
UNIVAC _(M_A_XJ gives no, of records), and then
write MAXJ records from IREC using WRITEMS
or WRITE (IREC has been cleared to zero).

10P = +4n

Give call to WRITEMS or write to WRITE IREC
on JSAVE record. o

Give call to WRITEMS or write to WRITE IREC
on JGRID récord. Give call to CLOSEMS or call
CLOSE (IGRDTP, 0) to close the file,

IOP = -n.
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v 4 SUBROUTINE RDWETR

Purpose:
This routine reads one physical record from the NASA weather

tape., 1% unblocks the record and stores one logical record into working
storage.
Input.

One physical record on IWTAPE unit,

COMMON FLAG
IWTAPE

COMMON WEATDT
IA,IB

Output:

COMMON WEATDT
© IGRDPT, LAT, LON

Linkage:
CALL RDGRID(IRC). IRC is a logical record count 1 to 10 initialized

to 1 by the calling routine for first call only. Routine then adds 1 to it and

resets it to 1 as needed.
Mgtho_d/ Procedure!

Use NTRAN to perform the read from the weather tape.
Subroutines Called:

NTRAN.

i
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PART V

SUBROUTINE LISTINGS
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Problem Description for LUMP Program

1.0 SCOPE
1.1 PROGRAM CAPABILITIES

This program will take substrata historical data cards and sample segment

1D, crop window, crop window error and statistical data cards, check the various

fields for valid input parameters and write these cards as separate intermediate

files on disk. It then reads these intermediate disk files and generates the Seg-

ment ID file, crop window file and the substrata historical file,

1.2 METHOD OF PROGRAM DEVELOPMENT

A main driver will do the organizing and will call routines FILGEN to gener-
ate the disk files and LUMP to generate the SEGMENT 1D FILE, CROP WINDOW FILE and
the SUBSTRATA HISTORICAL FILE. Existing utility routines will be used for angle
conversion, data conversion and random number generation. Other existing routines
will be utilized where deemed necessary,

1.3 OPERATIONAL ASSUMPTIONS

e Only 1 case is run at a time.

o Data Input Cards for the SAMPLE SEGMENTS are sorted by country, region,
zone, strata, substrata, segment.

o Data Input Cards for the SUBSTRATA and CROP CALENDAR «lata are sorted by
. country, region, zone, strata, subsirata.

¢ Program is a oéne pass process in which cards are checked, written to
disk if no fatal errors, and then LUMP is executed.

® Maximum of 2000 training segments total.

e The input cards for SUBSTRATA HISTORICAL data, SUBSTRATA STATISTICAL
data, CROP CALENDAR data, CROP CALENDAR ERROR data, and SAMPLE SEGMENT
data are stored on separate input files.

@ The United States must be assigned the symboel '"USA ! and Canada
must be assigned the symbol 'CAND',

G
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2.0 INPUT
The only input media to this pregram is punched cards or card images
on disk or tape files. They consist of a control card which includes the
case number, random number seed, list option, training segment flag and unit
numbers for the five possible types of input files. The other cards are the
Substrata tistorical Data, Substrata Statistical Data, Sample Segment ID data,
the Sample Segment Crop Window data, and Crop Calendar Error data. (These
last five sets of data may be card images on a disk or tape file.)
2.1 LIST OF INPUT QUANTITIES
See input data description sheets on Pages 141-143.
2.2 CARD FORMATS
See card format sheets on Pages 144 and 145.
2.3 DECK SETUP
The order of the input i.-
1. Contrel Cards
2. Substrata Histerical and Statistical Data Cards
3. Crop Window data cards and Crep Window Error data.
4, Sample segment ID cards.
2.4 RULES FOR ENTERING DATA ON CARDS
2.4.1 General
e Integers must be right justified.

e F-format or D-format numbers must have the decimal point present.

e There is a Crop Window card necessary for spring and winter. If either

spring or winter are not required, only one card need be input.

2.4.2 Rules for Specific Fields

. See Pages 4-6.
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INPUT DATA urSCRIPTION

(A1, 12, 13}

. ' T NOMINAL ’
NAME SYMBOL. .| DIMENSION | VALYE RANGE UNITS DESCRIPTION
[CASE 1 1 0-9999 %de?tificatien case number for sample segment data
' i5
[SEG 1 0-9999 ' Segment number (I4)
[CTRY 1 Four character country name (i.e., USA, USSR)
[REG 1 - 0-999 Region number (13}
[ 7ONE 1 - 0-999 Zone number (13)
ISTRAT 1 -9999 Strata number {(I14) }
ISUB “g 1 -t D-9999 Substrata number (I14) |
NAMSUB -2 B I Substrata name (2A4) ‘
SUBAR | 0-999999999 facres or Substrata total area (USA and Canada acres, USSR ;____;
| hectares and others-hectares) (fioating point, F10. e)
HISTPY PU 1 1 | 0-100 % wheat in substrata (floating point, F7.3) |
ISW .F 1 S, W Spring or winter wheat indicater: S = Spring, : f
: ; W = Winter B
BEVTPW &PW 1 I -9.992 to Deviation to true proportion wheat (floating point, g
. _ i 9.99% |F6.3)
cvl oY, ' 1 0-9.999 | Coefficient of variation for year-to-year change in
5 ! proportion wheat {floating point, F5.3)
cv2 1 cv, i 0-9.999 Coefficient of variation for within county variation——-"*
_ : of proportion wheat (fleating point, F5.3) ;
Cv3 'fCV3 ~ 0-9.999 CoeFficient of variation for within county variation %
_ E 1 . of proportion mixed pixels (flpating point, F5.3} :
DEVTPM 1 &PM - 9,999 | Beviation of true proportion mixed pixels {floating . j
1 point, F5.3) | .
ITYPE - 9-3 | card type (1i) - 5
=0 Substrata Historical Data L g
=1 Substrata Statistical Data e\ §
=2 Substrata Crop Calendar Data progl SR,
=3 Substrata Crop Calendar Error Data -
=4 Sample Segment Location Data T
i
LAT 1 1 + 65° 'Deg, Min Latitude with N or S indicating + or - respective]y%i
(<o
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INPUT DATA DESCRIPTION {Cont.)

RV

T TR T STl LR S

!

1N=N¥=170Q=-HC707

. ' i NOMINAL
NAME SYMBOL | DIMENSION |} VALUE RANGE . UNITS DESCRIPTION.
ONG 1 | - +180° Deg, Min Longitude with E or W indicating + or 1 respectively
| (A1, 12, 13) -
‘MOT 8 1-12 Date month, day,year of each of 4 phases for start
phase and stop phase 4(1X, 612) for winter or spring
. - wheat -
DAT 8 - 1-31
YRT 8 - 64-99 _
SEED 1 7. 0-NNNNNNNN | Fleating point odd whoele number used as seed to
NN random number generator (D12.0)
[LIST 1 0.1 List option to 1ist all input data cards or only
. : those in error (I2)
=0 Only those in errer
=1 List all input data cards
[SHD 1 Unit number of Substrata Historical Data (I2)
[SSD 1 | Unit number for Substrata $tatistical Data (I12)
[SID 1 Unit number for Segment ID Data (12)
[SCW 1 Ynit number for Segment Crop Window Data (I2)
[CWE Unit number for Crop Calendar Ervor File (I2) - Set
, to 38 (8)
ITSFG 1 0,1 Training Segment Flag (12)
: =0 If all segments are training segments v
=1 If the training segment 1ist is specified, g
via segment location data cards. &
NAGR 1 - 1-9999 Number of agricultural segments in a substrata
NAL 1 | 1-8999 Number of allocated segments in a substrata
EV4 1 | 0-9.999 Multi-yr-Std. deviation of historical wheat area
IGRP ] 1-3 ‘Group no assignment for a substrata
. s
DELTWE | 81-%4 4 11,0 Delta error for winter in predicting the bio window -
1 , dates, expressed at fraction of the window interval.
IPLNTE 64 1 - 199 Days Error in the mean planting date of the substrata
' refative to the true mean value.




o T b 5
INPUT DATA UESCRIPTION (Cont.) R
) o NOMINAL : !
NAME SYMBOL | DIMENSION | VALUE RANGE UNITS DESCRIPTION |
SEGSD a 1 0-99 Days - Within substrata variation for winter in crop ;
. calendar due to change in latitude, altitude, B
planting date, etc.
TRIND - 1 | 0 0-1 0- training segment, 1- ordinary segment
TLIST - 6 w 0-9999 List of segment numbers of training segments
associated with the @rd1nary segment. These -. N
segments are to be listed in order of decreas1ng ;
priority. Highest priority is first. E
SW1 - 1 . SorW (Spr1ng or winter wheat indicator from : |
542 - 1 S orW jCrop calendar data ' 3
zLWET 8184 4 +1.0 Delta error for spring - same as DELTWE :
ALNTI 8 ] +99 Days Same as IPLNTE omly fer spring ;
3GSD1 o 1 0-99 Days Same as for ISEGSD only fer spring
1
o
%
|
!
g
Lt : :
s i
o _ 4
: i
w . A

R R R B T TR

PNy - o sty B TR

00~-NYg=L209-$€282




CONTROL CARD

cc 1 9 21 26 31 36 41 46

51

56

| Ran- | \ flunit Unit Unit

| dom 1V List _

' No. P
| Seed | =Optwn

Unit
for for for for
Subst Subst Seg Crop
Hist Stat dID ' Calen.

Unit

for
Crop
Error

15 piz.c 12 12 12 12

I2
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SUBSTRATA HISTORICAL DATA

e e S e

ST TS L Y S v

<« < 15 19 24 28 36 46 —53 57 6l 80 we
: \ . o | Sub- :
Coun= R __ Sub- _SUb Stratd Hist.y ' N. cg;
try eg | A | Zone | A Stratal A lsprataPtratargeart py | AGR) AL )
] Name [frea 0
A4 I3 13 14 14 A8 Fi10.0 F7.3 14 14 Il
' ' SUBSTRATA STATISTICAL DATA
CC 6 11 | 15 19 24 28 34 39 44 49 54 80
| Devi-ICoeff.[Coeff.|[Coeff.|RatioMulti- ’
B I = N .L.b_ . ’ X
_i:l;n Y1 Reg ‘Zome | ¥ [Strata SStu ta ?ELZ“ True |True | True [True Ygeitd | |
: A rata Tru . . :
-~ : PU PH | PW | PU | PH | WA 1
Ad 13 I3 14 14 F6.3 F5.3 F5.3 F5.3 F5.3 F5.3
§ STRATA CROP CALENDAR DATA
6 11 15 19 SYBSTRATA LB " 55 68 80
ﬁcgun_" _ Sub- | § Crop Phase T\ /Crop Phase 2\ /jCrop Phase 3\ /crop Phase 4
o | v 17 [ lstra " rt to Start|St
ltry Reg ~Zone Strata strata OF Start Sto‘p Start| Stop Start|Stop ar op
wiY|M[D]Y[MiD |/ \ly|m|D|Y|M{D}/ \[Y{M|DjY[M|D |/ \Y|MDJY[MD] 2
Ad 13 I3 14 14 612 612 612 612 g
. 2 iy
oe) ' . [
' 1 Card For Spring and 1 For Winter =
g ; 19, ]
6 1 15 19 24 g PG CALLUDAR GRROR DETR 51 53 58 63 73 L 76 80
' ‘ ‘ \ A : 101414810’,!111810& nBiddid © £ e 1810N1n81d~.’1n€m;4u Bwb o Ple= =l
Coun~ ! /1 Sub- Error2Errord Erroracrlorg el 1 E‘Itrror.:Ermmr;rror iLrro rE 518 3
try Reg. | ) | Zone |  Strata st,.atawmtermmerumtermnter: ol o = spring pﬂn Jprln Spr L Il {
5 l 5, 18, |8 Bl s 8o | 8 g eioel
| %2 1 %31 % |2 =[55G % 2 3 2 ='55D) 1
A4 13 13 12 4F5.3 13 12 4F5.3 3 12
: SAMPLE SEG LOCATION DATA
1. 6 11 15 19 24 29 36 44 46 48 o
: Coun-| _ Sub‘_ \{ Latitud. Longi tude S /é’ / Training Segment Priority List
- Reg | Y| Zome | ¥ Strata nl | | | or| Y& | Y PriorJerior? P P Pri
. stratal ! ag + Mi L { E _ has / — rior.j’'rior. rior. rior '0"10!". r bi"
1.t | try S Fe% }th ARy Deg‘ * IMW Wl \ K 1 2 3 4 5 6
Ad 13 I3 14 14 A2 A2 AlI3 AlI2 A1 11 614 | 80

00~MI=L209~$£2872
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3 2.5 FILES

The only interface input file is INDMAT-index matrix location file. This
file is used to get the index number associated with a segment latitude and
longitude, See Section 2.4 of the Users Manual for format and contents.
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3.0 PROCESSING
3.1 OVERVIEW

This program is arranged as a driver, an input processor, the main program
(LUMP) and various utilities to accomplish their function: when cailed. The
driver reads one data card and then calls the input processor which in turn per-
forms checks on the various input fields as shown in Section 5.2. 1If no errors,
the card image is written to an intermediate file and on option to the output
file. If errors exist, the card is written to the output file along with the
specified messages. The program will continue reading all the data cards and
checking for errors but will terminate writing the intermediate card image file
if the errors are fatal. If the errors are non-fatal, then the cards in error
will not be written to the intermediate file and processing will continue when
all cards have been checked. Additional runs may be made using this same data on
the saved files, thus eliminating duplicate processing. After the intermediate
files have been written, control is given to the main processor LUMP. FHere one
record of Substrata data (including a Crop Calendar Record) and one record
of Segment ID data is read. The substratum number is checked to see if the segment
belongs to this particular substratum. If not, the Substrata data is processed
and written to the Substrata Histerical file. Then another record of substratum
data is read and processing continues. If the segment does belong to the substratum,
the index number correspending to the segment latitude and longitude is computed.
The segment is then written to the Segment ID file, and another segment is read in
and processed in the same manner until all segments for a particular substratum
have been processed. A record is then written to the Crop Window File and the
Substrata Historical File and new Substrata and Segment ID cards are read in and
processed in the same manner until all cards have been read.

3.2 PROGRAM FLOW

Routine LUMPDR is the main driver which calls the input processor or the
subroutine LUMP. Subroutine LUMP is the main bedy and performs all the needed
calculations to generate the desired output files. An overview block diagram is
presented on Page 151.
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iy 3,3 PROCEDURES AND EQUATIONS | i
: 3.3.1 Group No. Adjustment on Substrata Input Group No.
;_ 1. If a Substratc is typed a Group III a test is made to make sure there
3 ' is no sample segment in this substrata. If there is, a message is
: printed and this situation is considered a fatal error.
é 2. 1f a substrata is typed a Group I, a test is made to make sure there
: js at least 1 sample segment in the substrata, if not a message is
g printed and the segment is retyped as a Group III.
; 3. If a substrata is typed a Group II, a test is made to see that there
. is at least one sample segment in one of the Group II substrata's
: within a governing strata.
3.3.2 Compute True Proportion of Wheat Using Beta Distribution,

1. Compute XBAR = HSTPW(} + DEVTPW)/100.0
. Compute SIGMA = HSTPW * CV1/100.00
3. Compute XI from subroutine BETAD given RSEED utilizing the incomplete
beta function as computed via TRW canned routines. See subroutine BETAD
writeup for details.
- . Compute TPWSS = XI * 100 .
- 5. 1f the subroutine BETAD can not find an answer for XI then TPWSS is

SET = HSTPW.
HSTPW
DEVTPW Input deviation to true proportion of wheat
cvl - Input coefficient of variation

Pseudo proportien of wheat

TPUSS = True proportion of wheat

RSEED -  Random number seed

XBAR - Average proportion of wheat value

SIGMA - Standard deviation of proportion of wheat
X1 -  Random value for true proportion of wheat

11
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3.3.3 Ensure Compatible Priority Training Segment Lists for Ordinary Segments,
A check is made to inake certain that for each ordinary segment a

valid list of priority training segments is given, This test is made only

if the ITSFG flag is set for both ordinary and training input.

3.3.4 Compute predicted bio window start and stop dates and associated errors

-t' for winter and spring:

07 9
Ve o4, 46.(t, -t )+
1 f 1V¥fF o 0
1 1 1
g' =t + 8.ty -t ) +8 i
0, 9y 1 f] 0y 0

n
"

1
[as
o
+
o

t' te * 84(t t )+ s,(%
f2 f2 1 f] 0} 2 f2 0y 0

t'03 y t93 * 61(tf1 B to% * 52(tf2 B toe) * 4
the, =ty + lhe - o)+ 8alle, - Bg)) s3lte, = T )t &
t'04 = t04 + 5](tf1 - tgz + sz(tfz - t“z) + §3(tf“ - t,)
+54(t_f4 - t04) + 8,
Ve T byt byt ) Hoplty, -t ) * gl - g )
* 54(tf4-t04) * 6
Error Terms are:
tT ety Sy,
2=t te et
12
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Reference crop calendar input start-stop dates

Q
'

Input planting date error

61-64 - Input error in predicting acquisition windows

3.3.5 Com ute Weather Index No.

The program computes the grid I, J from the latitude and lengitude of each
segment and then pulls out the index number, from the input pattern matrix file
INDMAT.

The equations and procedures are defined in the weather index generation
document written by G. Rasmussen. The index pattern matrix will be generated by
the utility 'GRID' from the NASA weather tape.

3.3.6 Compute PSEUDQ propertion of wheat.
RK = AREA
7_?\1_)*]0289 712
, _ HISTPW*AREA
HSTPW = NReRe RR*T0289. 712
where:
AREA - Substrata land area in hectares
NAL - Ne of allocated segments in a substrata
HISTPW - Histerical proportion of wheat in & substrata
HAGR - No of agricultural segments in a substrata

13
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‘JRREHEAI,IUM}E

YES
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T O

DO YE
HAVE MORE
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e .
GENERATE AND WRITE 1
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HISTORICAL FILE

GENERATE AND WRITE 1
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WINDOW FILE

T

COMPUTE WEATHLR
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4.0 OUTPUT
: S 4.1 GENERAL

There are seven media for output. These are:
1. Print file
2. Sample Segment Intermediate File
" 3. Substrata Data Intermediate File
4, {rop Calendar Intermediate File
5. Segment ID File
s Crop Window File
?% 7. Substrata Historical File

The second and third are intermediate files anq are images of the card
" input. The last three are the desired resultant of LUMP processing and are to
be used later by other modules.

4.2 PRINTED OUTPUT | .

4.2.1 Standard Printout

The stancard printout generated by the LUMP program consists of the fol-
lowing:

1. Listing of the guantities from the “contrel card" ' : ;
2. Status recerding

o A count of each.type of card read

o Number of records written to each file
o A count of input errors
0
0

A status flag indicating if job ran successfully ‘, j
Last random number seed uied

4.2.2 Optional Printout

1. If ILIST > 1 on the "control card", then the card images from all six T
input files (INPUT, Substrata Historical Data, Substrata Statistical 2
Data, Sample Segment ID Data, Crop Window Data, and Crop Window Error L
Data are printed out.

2. If ILIST = 2, then the contents of the output files (segment ID file,
Crop Window File, and Substrata Historical File) are printed out as
each record is written (the records for the different files are inter-

) mixed on the printed output) although three separate files are actually

e generated.

15
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There are 3 output files: These are the Segment ID file, Substrata

Historical file and Crop Calendar files.
Manual for format and content.

Sea Section 2. 4 of the Users

16
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5.0 ERROR PROCESSING
5.1 GENERAL

The program will attempt to find as many sources of error during input
card processing as possible. The program will coentinue checking for further
input errors upon detecting any input error. Proecessing will continue if
possible if recovery from errors may be overcome.

5.2 INPUT DATA ERRORS

Compatibility checks (Do the country, region zone, strata, and sub-
strata agree between the substrata statistical data and between the
sample segment ID data and the crop window data?)

Checks for non-overlapping windows

Sequence checking of the card data

Input/output data 1imit checks

Training prierity segment NNNN is either not a training segment or
nenexistant-fatal.

A Group 1 substrata does not have at least 1 sample segment. Nonfatal

A strata with at least 1 group 2 substrata does not have a sample segment
in any group 2 substrata . Nonfatal

A group 3 substrata has 1 or mere sample segments . Fatal
Region xxx zone xxx Strata xxxx substrata xxxx beta distribution
function could not converge on & solution

Region xxx zone xxx strata xxxx substrata xxxx beta function reset
--=== value since not between 0 and 1. Either ------ Or «-cvwe have
bad values

Region xxx zene xxx strata xxxx substrata xxxx segment xxxx. No crop
calendar data available for segment intermediate file record, record
skipped

Region xxx zone xxx strata xxxx substrata xxxx segment X;xx. No weather
grid index no. could be found. The segment recerd is skipped.

17
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_ Parameters _ Range
Substrata Area >0
Historical PW 0 to 102

Deviation of True
Yr-to-Yr CV of True PW
Within County CV of True PW
Within County CV of irue PM
Multi Year CV of Standard Dev
Ratio of PM to PW
Spring/Winter Wheat Indicator
Segment Latitude
Crop Window Dates

Year

Menth

Day
Grid Index
DELTWE , DELWET

18

-9.999 to 9.999

G to
0 to
0 to
0 to
0 to
S or

-65°

64 -

~1,0, +1.0

9.999
9.999
9.999
9.§99
9.999
W

to +65°

99
12

= 31
- 16000

S

PR T LR R IRT)

T T N T T A FE - B T T F e oo e ST N LY

S PO S SIS




) | |
' 28234-6027-RU-00
Page 156 ]
- 5.3 ERROR MESSAGES .?
Card Field Errors g
; For any error on a card the card image is printed pr-or to the message:
: 1. Inconsistent substrata historical and statistical data
- 2. Inconsistent Crop Window Error Data and Crop Window Data
= 3. Substrata area must be positive
% 4. Histerical propertion of wheat must be non-negative
' 5. DEVTPW must be less than 9.999 in magnitude
6. COEFF, if variations must be between 0.0 and 9.999 ;
7. DEVTPM must be between 0.0 and 9.999 ;
8. lLatitude must be less than or equal te 65.0 deq. :
9. Longitude must be between -180 and 180 deg. ;
10. Spring/winter wheat indicator must be W or § ;
11. CV4 must be between 0.0 and 9.999 ;
12. Year must be greater than 64 §

13. Month must be between 1 and 12

14. Day must be between 1 and 31

15. Overlapping crop window

16. Group ne must be equal to 1, 2 or 3

17. Delta errors in bio window prediction dates are not between -1 and +1
o 18. %ggﬁent specified as ordinary must have a training segment priority
3 ist.

19, Neither NAGR or NAL can be zero.

19
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PART 11

COMMON BLOCK DEFINITIONS
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% COMMON STORAGE ALLOCATION
Name_ ___CONST _ Size 18 words Page_ 1 of 2
Function Proegram Constants
: Dimen=— For- ‘e Sym- .
Na.me |sion mat | Description bol Units
PI 1 {F9.7| 7 = 3.1415926 -
DEGTOR 1 F11.9 Pegrees to radians conversion factor radians
) . _ 1= 1180 _ . ! deg,
2
. - Area conversion factor : KM
AREACF| 1 [FPU6I 7 haee73p-3 K®/aere . acre
For U, S, A, and Canada _;_{_I_vi
= 0,01 KM? [hectares otherwise - hectare
SLATMX 1 4. 1{Minimum allowable latitude {65, 0) deg,
(A___ , ENDATA 1 A4  |End-of-data indicator (=4HZZZZ)
ZERO 1 iz |Binary zero {0)
INFP ‘ 1 12 |Input file number (5)
1I0UT | 1 |12 |Output file number (6)
INTSUB 1 12 |Substrata Intermediate File (30}
INTSEG | 1 12 |Segment Intermediate File (31)
ISIDF 1 12 |Segment ID File number (1)
ICWF 1 i2 |Crop window file number (2) d
ISHF 1 12 [Substrata historical file number (3)
LRSIDF i 12 |[Record length for the Segment ID File (13)
: LRCWF 1 12 [Record length for the Crop Window File (21)
LRSHTI 1 12 [Record length for the Substrata histerical
- Trﬁ}_le (160} — ;
1 I2  |Number of crop windows (4}

T T2 Maximum number of segments in any substrata (150)




%\;‘7
P
W

(EReneary

{ i
28234-6027-RU-00
Page 159
COMMON STORAGE ALLOCATICN
Name CONST Size Pege, 2 of 2
Function Procram Constraints
: Diten= For- ‘e Sym- o
Name sion mat Pescription bol Units
Unit number of intermediate cr;; calender
ICALIN 1 I file
ICWE 1 1 Unit number of crop calender errof
data
ISW1 1 I Spring or winter wheat input flac from crop
calender cards _
ISW2 1 1 Sp-rine. or winter wheat input flag from crop
T calender cards
IGRDTP 1 I Unit number of irdex matrix file
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COMMON STORAGE ALLOCATION 3
|
Name__ FLAGS Size_ 182 Page 1 __ of 4 ‘E
3
1
Function Flags and Indexes ii
|
!
Dimen=- For- . Sym=- s 3
Name |sion mat Description bol Units :
IER 1 I2 |Number of input errors 5
Print flag used in ERRMES
IPRNT 1 12 |# 0 if the current card image has already 3
been printed é
= 0 otherwise : %
Error flag:. ?
GOOD1 1 12 # 0 if the current subsirata historical data :
card or the current sample segment 1D :
data card contains errors; 3
=0 otherwis;.e Q
- Error flag: ;
GOOD4 1 2 4o if the current substrata statistical data “
card or the current sample segment {
_crop window data card contains errors; :
. [ 0 otherwise: ;
3
__ _ . ] _ E
i = - T . R 4 ]
| nsHC 1 12 Nun;ber of substrata historical data é
cards i -
NSSC 1 12 [Number of substrata statistical data cards =
NSEGC 1 12 [Number of sample segment data cards %1
; S S . =3 e e S e v
crimm oy . Number of records written on the substrata R o
NSUBR 1 12 intermediate file 7 o ".
NSEGR 1 2 Number e?f rec'ords written on the segment
: ntermediate file
PO ' . Number of records written on the segment ;
NRSIDF 1 12 [D File :
‘NRCWFV i 12 Nurniﬁer of records written on the Crop
. 4Window File __ o
Number of records written on the Substrata
VNR SHF 1 I; Historical File .
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COMMON STORAGE ALLOCATION

Size | o

Page_ 2

of 4

Name

Dimen—
sion

Fof=

mat

Description

ot

Sym-
bol

Units

ISSC

12

Subs t;aza Statis t:icala—ﬁatah:'t%‘ﬁe i;ead ﬂag:
£ 0 if the statistical data file was read

after reading the historical data file;
= 0 otherwise

ISTAT

12

Substrata Statistical Data read flag;
= 0 _if for each substrata Historical Data

card, a statistical data card is to be
read; .

=1 if the current statistical data card is fo
be used for all substrata within the

current strata;
= 2 if the current statistical data card is to

“be used Tor all sirata within fhe curren
zone;

=3 1if the current stafistical dafa card is
to be used for sll zones within the

current region;
= 4 if the current statistical data card is to

be used for all regions

IREGL

12

Previous region mumber

IZONEL

12

Previeus zone number

3
:
3

;
;
2
E
.
K
"X
E
3
;
;
¥
E

ISTRL

Previous stratum number

ISUBL

12

e e it o s

Previous substratum number

ISEGL

12

Previous segment number

NSEG

12

| substrafum _ o

Number of segments within the current

IMXSEG

- 12

Maximum number of segments within any
_substrata e

NTLIST

Iz

Number of segments in the training seg-

J ment ID list

BN Y
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COMMON STORAGE ALLOCATION
Name FLAGS Size Page_ 3 of 4
Function
' Dimen=- For- . Sym- .
Name sion mat Description bol Units
— A e e et P e ——
Segment intermediate file read flag:
READSF 1 12 # 0 to skip reading of the segment inter-
' medigte Itteunri T new substratanT s
read on the Substrata Intermediate File
_ 1=z 0 to readthe segment intermediate {ile
FATAL 1 12 |# 0 if a fatal error is detected in the input
e data _
IDAYS 8 I2 |Array of crop window start/stop dates in
. [Zulu date format:
IDAYS(2I=1) = start date
IDAYS(2I) = stop date
i for the I-th crop window for winter
IDSEG 150 12 List of segment ID numbers for a given
_|substratum

S e [N SR R PSR T L T AR e T e R T
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Page 4 of 4

: Diren- For- ot vt Symi- et
Name sion mat Deseription bol Units
iMOT 8 'j;;‘emporé.ry storage for crob calender
IR stop/start dates Card 1 - Month |
IDAT 8 Card 1 - Day
IYRT 8 Card 1. - Year
IYR1 8 Card 2 « Year
IMOI1 8 Card 2 - Month
iDAL 8 Card 2 - Day
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COMMON STORAGE ALLOCATION
Name___ Size_ 107!} ' Page_l of 6
Function Input Quantities _
Beseription Units

Random number seed

SUBAR Substratum Total Area acres
. | (acres for USA and Canada: hectares or
otherwise) . hectares
e P T Historical proportien of wheat (% wheat)
HISTP,W converted to correct units for use in
subroutine LUMP
DEV’l PW : Dev1at1on of true propartmn of wheat
cv Coefflc:lent of varlatlon for year to yéar
°| change in proportion of wheat i B
Coefficient of variation fer within county
e variation of proportion of wheat
Coefficient of variation for within county
_| variation of proportion of mixed pixels _
DEVT PM Deviation of true propertion of mixed pixels
QLAT Segment latitude radians
QLONG Segmenh longltude radians
SLAT | Segment latitude: g
SLAT(Z) = degrees portion
SLAT(’») = minutes portion
SLONG Segment longitude:
. 0] SLONG(2) = degrees portion
i — = . e i _— e B
SLONG(3) = minutes portion

BN
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COMMON STORAGE ALLOCATION
Name_ INPUT Size . Page 2 of b
Functien_
Description Sym- Units
‘ bol
NAMSUB A4 | Substrata name
ICTRY A4 | Name of counf;:t'}r on subs trata H1ster1ca1
data card or on Sample Segment ID data _
card
ICTRY2 A4 | Name of country on Substrata Statistical
— T T 'D_é'té;._z_ardwor on Sample 'S'eg'fhé-né_c 1-"0_19__ """"""""
Wmdow Data card
ICASE 15 base number
ILIST i 12 List option
. B . _= 0 for no printout except errors and L -
= Statistics
=1 to prmf.ouf, mpui data
=2 to printout mput data and the eutpul
B o files B B )
T 7 Training segment flag
ITSE G_ ] 3 12 7 # 0 if the training segment list is specxfled -
- . = 0 if no trannng segment list is specified '
B | andif all segments are trammcr segmenfs )
ISHD I2 Unit humber for Substrata Historical Data
I1SSD 12 Unit number for Substrata Sta istical Data 4
ISID 12 Unit number for Sample Segmer.. Statis tlcal-
e _ . Data . _ e
ISCW I2 | Unit number for Sample Segrnent Crop
— _ — Mta S
ISEG 14 Segment 1D (en oegment ID Data Card)
IREG 113 Region number
- _ I FeA N I
(S 7ZONE I3 Zone number
14 Strata Numb‘..r

STRAT

= P,
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COMMON STORAGE ALLOCATION
Name__ INPUT. Size Page_ 3 of_6
Funectioen, - _
For- e Sym- foat 5
 imat Description bol Units
: . I Substrata number N
ISUB B ]i i 14 Note: IREG, IZONE, ISTRAT, and ISUB _
refer to the Substrata Historical Data or the
i Segment ID Data; IREG2, IZONE2Z, ISTRAZ]
and ISUB2 refer to the Substrata statistical
data or the segmcnt crop window data.
ISW ' 1 Al Sprmg/wmter wheat indicator:
_ =S for _spring wheat - o } _
= W for winter wheat
VT Card type
ITY_P__I_:__ 1_ . _El _|=0 for substrata hist. data
- ' T 1 for substrata statistical data i
= 2 for segment ID data
B 1 T |=3 for secrment crop window data B T
- . o ; .Card type = 7
ITYPEZ 1 __7‘_I1___‘s1m11ar te ITYPE
T T HTY L is used for the Subsfrata nistorical aRfa
and the segment ID data and ITYPEZ2 is used
- T 1for the subslrafa statis tlcé'l data and the | -
crop window data
i -1 - —_ ___'-_ e e - ENETINS ) . —— —- — —_
INDEX 1 I5 [Segment index (grid number)
ISEG2 1 14 Segment ID (on crop wmdow data card) g .
———— Pt o e — e e e O e T r——b e —— ————
IREGZ 1 13 Regmn number
17 ONEZ 1 13 |Zone number
ISTAZ T 1 14 Btrata number
ISURB2 1 I4 PBubstrata number
— Note: See the note following de
ISUB above
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Name __INPUT Size__ Page 4
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of 6

L

Dimen- Fop-
sion mat

Description

3 Al }Segment latitude

Sym~
_ bol

P TR NP Py

LAT(l)is Nor S &
Iz LAT{(2) is the degrees portion degrees
— e S - - e e — —_— —
12 LAT(3) is the minutes portion minutes
S AU S U — ) .

LONG 3 Al Segment longitude
: |, |tonG)isEerw ‘
: 12 LONG(2) is the degrees portien degrees
12 LONG{3) is the minutes poriion minutes
IYR 8 12 ;x'zezz)partwn of the start/stop dates years -
IMO 8 12 frfoftia_zggortion of the start/stop dates months
_ |IDA 8 12 day portion of the start/stop dates (1~31) days
1 | [I¥R(2n-1) is Fhe start date Of the mth crop | ' =
window
- o [YR(2n) is fhe stop date of“ tﬁe ntl: c:rp winddw
T r— r— = e o —— — - — — e -

PRI R T

— — — e e = = —— i —— —" i
e
:
2 _ .
B = 5 = -

_ — S = = N —— = e a L
e — - = - =
___ , _ L L _ _

R IRT




A

Name_ INPUT __

BT _,“_v_ugg.q-ﬁge;u.y«w-wmtzlrw R O

Functien

28234.6027-RU-00G
Page 168

COMMON STORAGE ALLOCATION

Size Page_5

Nane

IGRP

Description

-

=

Substrata group number

Cv4

Multi year standard deviation

DELTWE

Bio window érror set fer winter

IPLNTE

Mean plantmg date error for winter

ISEGSD

Crop calender standard deviation fer wintex

ITRIND

Training segment indicator

NAGB______“ i _substrata - e

Number of agricultural segments in a

NAL

Number of allocated segments in a sub-
_gtfrata e

ITLIS'I‘

Iist of prierity training segments

Number of crop calender c:ards read

NCRECD

Number of crop calender error cards
read

NCROP

Number of records written on crop
calender file

IDAYS]

_spring

Crop calender start/stop Zulu dntes for |

DELWEL

Bio w1ndew error set for spring

Mean plantmg date error for spnncr

Crp calender standard deviation for spring

| spring o — dav set

Input crop calender start stop set for

month set

R R T T T Ty T ST T T AL TN
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COMMON STORAGE ALLOCATION

Size

2B234.6027-RU-00
Page 169

Page_6 of 6
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Sym-
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bol Unit

ik Do

IYRS 8 I Year set
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Function .
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COMMON STORAGE ALLOCATION

Size_ 16

Spring /Winter Wheat Crop Window Dates

Page

of 1

Dimen- For- s Sym- .
Name . mat | “ Bescription bol Units |
WWDATA! 8 I5 |Winter wheat crop windoew start/stop dates
_ : . f davys. an 1950)
SWDATA 8 I5 |Spring wheat crop window start/st0p dates
[iZols Datos] —
WWDATA(Zn-l) is the start date
WWDATA(Z2n) is the stop date for Lhe nth
crop window
Similarly for SWDATA
e ——— e O S

FRCTEN F- I ]
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COMMON STORAGE ALLOCATION

Size . _
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Page 1

of 1

Name

Diren-
sion

Description

ct

Uni.

IPREDW

Predicted start and stop date set for
| winter

IPREDS

Predicted start and stop date set for
spring

ICRPEW

Crop window error set for winter

ICRPES

Crop window error set for spring

j
.
1
;
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Name

TRATAR

Function

Training Table
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COMMON STORAGE ALLOCATION

Size

Data

Page

1

of .1

Name

sion

Bimen-

For-
mat

DPeseription

Sym—
bol

Units

ITRAIN

2000

List of all training segments specified via

| sample segment location data

ITRPRI

2000

List of unigue segment IDs identified in
priority lists for ordinary segments

s e L .
e rprisem rrm—
———— e e e el — = e —— —— —
. I ! - — R e _ _ .
— ea— e — — o e——— e —— —r——
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COMMON STORAGE ALLOCATION

Size

Function Direct Access Storage Index Matrix File

Page 173

Fage 1  of 1

Name Deseription ig’:‘u Units
. 1 ant D
ICDIN Array for index record pointers for CDC
_____ only
IREC Containg 1 physical record from the index
B matrix file

TP O T T P Y T T LT T T U Py S T T e ST e AT PP £ PO I T P ITTITN, TVIEE I JPryn .uj
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il

CROP CALENDAR

Intermediate Data File - CRPINT

This file contains the substrata crop calendar anc its corresponding

error data stored in one record. This file is used by subroutine LUMP,
Access Methed: Sequential

| Status: Temporary
Sort: Country through substrata

Media: Drum

Record Fermat:
Detail Record

ICTRY - CountryID - A4
IREG - Region no,
IZONE - Zone no,
ISTRAT - Strata no.

ISUB - Substrata

IDAYS - Four stop/start Zulu date pairs for winter
DELTWE -« Four values of bio-window errors for winter
JPLNTE - Winter mean planting date error

ISEGSD - Winter crop calendar standard deviation

IDAYS1l - Four stop/start Zulu date pairs for spring
DELWE!] « Four values of bio-window errors foer spring
IPLNT!l - Spring mean planting date error

ISGSD!l - Spring crop calendar standard deviation

Total - 33 words
Trailer Record
First word has 'ZZZZ' followed by 32 words of zero

Recommended Blocking Factor: 10

File Size: 105, 633 words max,
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This file contains the combined data from the substrata historical
It is used by subroutine LUMP,

Intermediate File - SUBINT

SUBSTRATA DATA

and statistical data card sets.,

Access Method: Sequential

Status:

Temporary

Sort: Country through substrata

Media:

Dram

Record Format:
Detail Record

ICTRY
IREG
IZONE
ISTRAT
ISUB -
NAMSUB
AREA
HSTPW

DEVTEW
CcVv
DEVTPM
NAGR
NAL

Cv4
IGRP
Total -

Trailer Record:

Country 1D - A4

Region no.

Zone namber

Strata no,

Substrata

28234-6027-RU-00
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Two word sabstrata name - 2A4

Substrata area

Historical proportion of wheat converted
to proper units

Deviation of true proportion of wheat

Three coefficients of variation

Deviation of true proportion of mixed pixels

No. of agricultural segments

No, of allocated segments

Multi-year standard deviation

Group no.

18 words

First word has 'ZZZZ"' followed by 17 words of 0

Recommended Blocking Factor: 10

File Size: 57, 618 words max.

:
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|
| # SEGMENT DATA |
Intermediate File - SEGINT :
This file contains the data from the sample segment cards. It is ,
used by subroutine LUMP, 1
Access Method: Sequential
Status: Temporary !a
Sort: Country through segment 3
Media: Drum j
Record Format: ’
Detail Record:
ICTRY - Country ID - A4
ISEG - Segment no, 3
IREG - Region no.
IZONE - Zone no,
ISTRAT - Strata no,
ISUB - Substrata no. 4
QLAT - Latitude
QLONG - Longitude ;
1IsSW -  Spring/winter flag :
1TRIND -  Training segment flag :
ITLIST -  Six training segment ID's g
Total - 16 words :
Trailer Record: ]
First word has 'ZZZZ"' followed by 15 words of 0
2 Recommended Blocking Factor: 10
- File Size: 64,000 words max,
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LUMPDR

FILGEN

LUMP

ERRMES
LFPA

RDMIA

CALGEN
CALERR
BETAD

IBETAI
ALGAMA

GRID
GRIDCAL

RDGRID
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LIST OF ROUTINES IN LUMP

Main control routine for the LUMP proegram,

Reads data from the four input files and generates the
Substrata Intermediate File and the Segment Intermediate
File,

Reads data from the Substrata Intermediate File and
from the Segment Intermediate File and generates the
Segment ID file, the Crnp Window file, a:d the Substrata
Histoerical file,

Error Message routine, Prints most of the error

megsages,

Calculates the Zulu Date (Number of days from 1 January

1950) from a given calendar date (year, month, day).
Randem number generator,

Reads, checks and merges crop calender and crop

calender error data. Writes intermediate file,

Computes predicted bio window start and stop dates with

their associated erroers.

Compute a random number based on the beta distribution

or normal distribution.

Computes incomplete beta function (TRW utility)
Computes gamma function (TRW utility)

Coentrols the caleculation of the weather grid index number.
given latitude and longitade

Computes the best index value for a given grid pair of
coord. in the global stereegraphic index matrix.

Opens or closes IGRDTP file or reads a record from it

(the Index Matrix File).
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SUBROUTINE CALL STRUCTURE

LUMPDR
RDGRID
FILGEN
ERRMES
CALGEN
ERRMES
LFPA
LUMP
CALERR
BETAD
RDMIA
IBETAI
ALGAMA
GRID
GRDCAL
RDGRID
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SUPPLIED UTILITY ROUTINES :
Routine Day *'
Call Day (IYMD, 1DAY)
)
Given IYMD (3) where IYMD (1) 1S Day No.
IYMD (2) 1S Month No.
IYMD (3) 1§ Year No.

Compute year day no. in IDAY
Routine PINOD ;
:
Call PIMOD (A)
1
Convert A in radians to an angle 0-27%
Routine SOL (Entry ALPHA)
| Call ALPHA (IF LAG)
-l ‘ For emphemeris usage a< called by hector ) ;
= computes ALPHAM and ALPHAT and 1FLAG =

Routine PAGER (Entry Eject)

Call PAGER (NLINES)
Updates line count in NLINE with NLINES

NPAGE = 0 causes page to be restored prior to print,
NPAGE - page no.

HEADER- 80 char. Z0A5

ICASE - case no,

KO - & print unit

INMAX is max no. of lines allowed

Initially NLINE should be set > LINMAX and NPAGE = 0
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SUPPLIED UTILITY ROUTINES
(CONTINUED)

Call ETECT (NLINES)

Causcs page to be restored automatically and then prints headers.

Routine CLDAY

Call CLDAY
Given IDAY-DAY no. of the year compute in 1.LMO-the month
and in LDA the day no.

Need: IYEAR = 0 - Leap Year, ¥ 0 not Leap Year

Routine FEPLER

Call KEPLER (XM, XECC, XE, ERROR)
Given XM - Mean anomaly, XECC - cccentricity

Compute: E-cccentric anoimaly, error = 0 means OK

Routine LFPA

Call LFPA LFLDA, LMO, LYR, ALFGM (can be dommy), DAYS_'
Givem: FLDA - day of month no,, LMO - month no.,
LYR - year no. compute ALFGM -~ right ascension and
DAYS = Zulu day no.

Routine DEGNMOD

Call DEGMOND (RAD, IDEG)
Given: angle rad in radians ctore the angle in deg., min., scc.,

i 1DDRCTeLY - s,

Routine FZULU

Call FZULU (IOATE, IOUT)
Given Zulu date in IDATE, compute vear, month and day in

I0UT(1} - IOUT(3).

Routine RDMIA

Call RDMIA(F L, U}

Given double precision random no. secd in Fl, comoute random

no. U {0-1) Lased on unitorm distribulion,
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Subroutine LUMPDR

Purpose: Main control routine for the LUMP program
Linkage: Entered from the Operating System

Inputs:
The input quantities for LUMPDP are read from the INPUT f{ile

and consist of all the information on the ''Control" card plus the

Training segment ID list.,

The output quantities from LUMPDP are the quantities read
from the INPUT file and ar: stored in the labeled COMMON
block /INPUT/ for use by other routines. In addition the quanti-
ty NTLIST, the number of entries in the Training Segment 1D
list is computed and stored in the COMMON block /FLAGS/.

Subroutines Galled:

FILGEN - reads data from the four input files and generates the

Substrata Intermediate File and the Segment Intermediate File.

LUMP = reads data from the two intermediate files and generates
the Segment ID File, the Crop Window File, and the Substrata
Histerical File,

RDGRID - read and check header record on IND mat file

Error Messages:

None

Definitions of Local Variables:

P

I Index in PO LOOP to read Training Segment ID list,
J Index in DO LOOPs to read Training Segment ID list,
1,1 Lower limit of J in the DO LOOP for a given card image.

L2 Upper limit of J in the DO LCOP for a given card image,

i
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\,; " Subroutine FILGEN .
: 2 !1
Reade data from three input files and generates the ' g
3 :
é Substrata Intermediate Files and the Segment Intermediate 3
3 File. :
.Sj :
Linkage: CALL FILGEN 4
There are no arguments in the calling sequence, All
input/ourput quantities are transmitted through COMMON
storage or disk/tape/drum files. ;
é
Most of the input quantities are specified on three input files
1, Substrata Historical Data :
2, Substrata Statistical Data |
3. Sample Segment Data
In addition, the following quantities are required and are specified \
[ through COMMON storage: J
ILIST List option: 9
=1 te list input data;
= 0 otherwise
ISHD File number for Substrata Historical Data (=0 if
the Substrata Intermediate File from a previous 3
run is to be used) ' 3
ISSD File number for Substrata Statistical Data (=0 if ,
the Substrata Intermediate File from a previous 3
C
run is te be used) ]
1I0UT File number for the print file on which card images,
error messages, and run statistics may be printed
1 ISID File number for Sample Segment ID Data (= 0 if
( the Segment Intermediate File from a previous run
is to be used)
\ W
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E{ ENDATA End of data indicator (= 4HZZZZ)

DEGTOR Degrees to radians conversion factor (=7 /180)

INTSUB File number for Substrata Intermediate File
‘ : INTSEG File number for Segment Intermediate File

Qutpui:

The output data generated by FILGEN is written on the Substrata
Intermediate F'ile and the Segment Intermediate File, In addition,

the folloewing statistical quantities are computed and printed out:

NSHC Number of Substrata Historical Data cards read
NSSC Number of Substrata Statistical Data Cards read
NSEGC Number of Sample Segment ID Data cards read

(alse the number of Sample Segment Crep Window

Data cards)

NSUBR Number of records written on the Substrata Inter-

mediate File

NSEGR Number of records written on the Segment Inter -

mediate File
IERR Number of errors detected on the input data

Subroutines Called:

ERRMES Error message subroutine
CALGEN Reads ¢vop calender data and writes intermediate file

Error Messages:

The following error codes may be used, See ihe writeup of
subroutine ERRMES for the complete error message:
3,4,5,6,7,8,9,10, 11, 16,18, 19 '

i
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i Definitions of Local Variables: .
AREA Area of substratum in Km?>

DAYS Zulu date (in floating point) _"

FLDA Day portion of calendar date "_,

!

HSTEW Historical proportion of wheat (true percent)
t 1 Index in miscellaneous DO L OOPs, :
‘_-‘. :
ISKCW Flag controlling reading of Sample Segment Crop Window ‘

Data:

‘ =0 to read one card image from the Crop Window j

Data after reading one card image from the Segment :
ID Data

=1 to skip reading the Crop Window Data temporarily until
the Segment ID Data catches up with the Crop Window

Data (i.e,, until the segment IDs match)
ISKSSC Flag controlling reading of ihe Substrata Statistical
Data:

=1 te skip reading of the Substrata Statistical Data .

until the Substrata Historical Data catches up

with the Statistical Data (i, e., until the region,
zone, strata, and substrata agree unless the region, i
zone, strata, or substrata from the statistical

data are zero)

ICT Count of number of training segments associated with

and ordinary segment specified in a priority list.

1LOC Current location in ITRAIN array
ILOCI Current location in ITRPRI array
ISEGPR Current priority training segment ID used to make sure

3 segment input data has specified valid input priority

training segment lists.

i)
Yo
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Purpose:
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Subroutine LUMP

Reads data from the Substrata Intermediate File Crop
Calender Intermediate File and the Segment Intermediate
File and generates the Segment ID file, the Crop Window
File, and the Substrata Historical File.

CALL LUMP
There are no arguments in the calling sequence., All
input/output quantities are transmitted through COMMON

storage or disk/tape/drum files.

Most of the input guantities are specified on the Substrata Inter-

mediate File and the Segment Intermediate File. In addition,

the following quantities are required and are specified through

COMMON storage:

INTSUB
INTSEG
ISHF
ISIDF
ICWF

LRSHF

LRSIDF
LRCWF
ICASE
RSEED

ICALIN

File number for the Substrata Intermediate File
File number for the Segment Intermediate File
File number for the Substrata Historical File
File number for the Segment ID File

File number for the Crop Window File

Length of one record of the Substrata His.tori-cal
File

Length of one record of the Segment ID File
Length of one record of the Crop Window File
Case number

Randoem number seed

File number of crop calender intermediate file
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2 g
g S §
! ! ILIST List option __3
E = 1 to print out input card images (in subroutine ;
FILGEN) |
= 2 to print out the contents of the three output -
files j
=0 to suppress all printing except for error
messages and statistics ;
ITSFG Training Segment option }
; = 1 if the Training Segment ID list is used; i
=0 if all segments are training segments ;
10UT File number for print file 5
IWIN Number of crop windows (4) 1
MXSEG Maximum number of segments in any substrata
(150)
ENDATA End -of-data indicator (4HZZZZ) :

ZERO Zero constant
Output: ;

The output data is written on the following three files:
1, Segment ID File
2. Crop Window File 71'
3, Substrata Historical File

Subroutines Called;

CALERR Computes predicted bio window start/stop dates

BETAD Gene1, -e random numlear using incomplete beta distrivution

GRID Computes the weather index for segments latitude zand

lengitude
B
Error Messages: o
1, tPHE FOLLOWING SEGMENT DATA WAS DROPPED DUE TO :
- .
5‘:‘ R DISAGREEMENT WITH THE SUBSTRATA DATA. " follewed by
' a printout of the segment, couniry, region, zone, stratum, and ;
;




! | ‘ L
| L

'
b
|

28234-6027-RU-00
Page 189

3 f substratum from the current record of segment data from the
. Segment Intermediate file and from the current record of sub-
strata data from the Substrata File, This error message indi-
cates that the indicated set of Segment Data c:nnot be matched
with any substrata on the Substrata Intermedi .te File., Possibly

one file or the other is out of order,

2, "THE FOLLOWING SEGMENT DATA WAS DROPPED BECAUGE
IT DID NOT BELONG TO ANY STRATA ON THE SUBSTRATA
HISTORICAL FILE" followed by a printout of the segment,
country, region, zone, stratum, and substratum from the current
record of the Segment Intermediate File, This meseage indicai;es
that the indicated segment is being dropped because there are no
more data records available on the Substrata Intermediate File,
Hence there is no way (o match up the indicated segment with
the proper set of Subsirata Data, Again one file or the other

may be out of order.

3. "REGION NNN ZONE NNN STRATA NNNN SUBS NNNN BETA
FUNCTION CCULD NOT CONVERGE ON A SOLUTION. " This
message means that subroutine BETAD could not on a solution

for RSEED,

4, "REGION NNN ZONE NNN STRATA NNNN SUBSTRATA NNNN
SECMENT NNNN NO CROP CALENDAR DATA AVAILABLE
FOR SEGMENT INTERMEDIATE FILE RECORD, SEGMENT RECORD
SKIPPED," Self explanatory. The ID is for the segment record
being skipped.

5, HREGION NNN ZONE NNN STRATA NNNN SUBSTRATA NNNN
A GROUP 3 SUBSTRATA HAS 1 OR MORE SAMPLE SEGMENTS. "
A group 3 substrata must not have any sample segments. This

error is job fatal.
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; 6. "REGION NNN ZONE NNN STRATA NNNN SUBSTRATA NNNN
: A GROUP 1 SUBSTRATA DOES NOT HAVE AT LEAST 1 |
SAMPLE SEGMENT. "' A group l substrata is supposed to have :

1 or more sample segments. The group number is reset to 3.

7. "REGION NNN ZONE NNN STRATA NNNN A STRATA WITH AT
LEAST 1 GROUP 2 SUBSTRATA DOES NOT HAVE A SAMFPLE
SEGMENT IN ANY GROUP 2 SUBSTRATA.' A group 2 strata

must have at least 1 sample segment,

e B L

B P T S

8. "REGION NNN ZONE NN STRATA NNNN SUBSTRATA NNNN i
BETA FUNGTION RESET AAAAAA VALUE SINCE NOT
BETWEEN 0 AND 1,

EITHER AAAAAA OR AAAAAA HAVE BAD VALUES, NNN.NNN
NNN, NNN. " Subroutine BETAD can not operate outside the

e el aeedoa i e

specified limits.

Defi_nii'ions of Local Variables:

ARTTA Area of a substiraturnr. in sz

CWHDR Two word array containing the header for the Crop
Window File in the format
4HCROP, 4HWIND
I Index in DO 1LOOPs

ISEGR Index for number of records read from the Segment

Intermediate File

ISTRTP Strata type flag:
= 1 if there is at least one segment in the current
substratum;

=0 otherwise

NFILL Number of words required to complete the header record

* _ ' or the trailer record of one of the output files
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S

SHHNR © Two word array containing the header for the Substratum
Historical File in the format
4HSUB, 4HRIST

SIDHDR . Two word array containing the header for the Segment ID
File in the format
4HSEGM, 4HENT

TPWSS PWo = Temporary location for * proporticn wheat for a .;

substratum

IREGE, IZONP, TSTRP - Previous substrata history intermediate file
1D (Reg. - Strata)

ICRPR # 0 Do not read crop calendar intermediate file
= 0 Okay to read

ICF_‘.PP_‘R #0 Crop calendar ID does not match substrata history
intermediate file '
= 0 IDs match

ISSUR ' Number of segments in a substrata (used in group
processing logic)

IGRPZ Number of Group 2 segments in a strata

ICV1 Constant 'CV1'

IDEVTP Constant 'DEVTPW'

IHISTP Constant '"HISTPW'

ISIGMA  Constant 'SIGMA

ICTRY1, IREG!, I20N1, ISTRAI, ISUB1 - Crop calendar intermediate

file ID
IGRP1 .Numbe-r of Group 1 segments in a strata
ISWH Flag indicating whether segment data is spring = 1.
or winter = 0
- X1 Randomi number 6utput from BE TAD.

XBAR Mean value of variable input to BETAD

i 7 SIGMA Standard deviation of varia-blé
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A
LUWP FLONCHART
HEAIND FILES : ;
1ST0F-SEG [0 : 242 Y.
1CNF-CROPCAL COMPUTE XaAR,.
JSHF-SUBSTRA - S1GHA,J0PT = O
[ iER 0
WRITE HEADER . CALL Emn
‘RECORDS 0 To COMPUTE :
THE 3 FILES . _ T o ok _ _ B
T DISTRIGUTIEN : :
INITEALIZE TO B.REAUSF-READ/RG
READ SECMENF IN. FILE, B} ) .
NSEG 70 WASTG-4D OF SECS IREGI, PRINT 1TERA :
 LaoHP. 1S3iP- PREVIOUS SUBSTR, EicraneD
55461
RECPA_READ/ND READ CROPCAL ESSAGE
[CRPRR-KE. CROP CAL/SUBSTRA RAFCH i
TGRPL ES
e _ 'an =
PHSS * : :
200 ¥ HISTRH i
| neap A Recorn FaoM 3 ‘
—W  [NTEUB-SUBSTAA FILE § _ f P
05 __ . 250 B -
Ts 1eTari~, N0 =N i i ﬂé"s’m' SET JEVTRR ;
PRFrrd + 0 - HEAD RN Ao 1S VA
HF - _ LReR M FRE . PRINT LOC ! toc
Yes Tul . i
e | —
[ ] ET .
o : AND DATA 1810 . DATA RESET :
: - 194YS, IDAYST, " HESSAGE
204 ¥ . EHC , = T -
1F ILIST 7 B ,
WRITC ‘EOF PESSAGE = e
_FORINTSUB = L L

_s'ETF ”_' T

ICAPR

JCRPPR § O "j
MO DATA/RD

TEST ENTSUB

10 V5 FCALIN

FOR: €, =,
IR »

211 . . 3

SET : 6T
TCAPR = 0 - TERPR = 0
TERPPR-F 0 {CRRPR- = O .

.5
» ( SUBSTRA ¢
OF 5EG LIR

ECK . 1R€G
VS TREGR THRU
-ISTRAE V5. 1STRP

0 SEE IF
HANGE. [N STRAT,
?

STORE. [REG. EIC

. INTO [REGP, ETL

- . : STORE O 1N IGRRZ -
. WETHIR STRATA

&30P 2 SEG. COUNT

AND SET IGRP1 = O-

AF 1 SET [l
- A= lF ICRPPR » O i
CALL CALERR TD EDHI"UTE
CROP CAL ERRORS FO
-HINTER THEN SPMNE

~ ORIGINAL PAGE IS
‘OF POOR QUALITY




"CLEAR 1DSEG
IN SUBSTRA.
oo

LIST OF Stdi |

3

SET NSEG
= 0.80.0F

SEGS_IN SUD-
STRATA

EOF o6
INTSEG

D1 T0

LUMP (CONTINUED)

A0 1 70
ESEGR-INTSEG
TR

_-ﬁEAD 1 RE.CORD
FROM TNTSEG

SET READSF
= ¥ 7

30

1S 16TRY
= 71
EOF ON INTSUB,

| ND

TEST IREG-I5u8 1

N\ o< | v5 IRec2-1syaz [ »
o ] sugstaaTa vs |

IF LLIST #'0
~ WRLTE EOF -

410

800

1 WRETE TerMinaAL
| RECORDS ON :

OUTRUT FILE

WRITE SEG
10 IHCOMPAT, . o
o -MESSAGE - _ E
WITH SUBST -
INTSES V§
. INTSU8

400

SEGHENT:

38

15_ICRPRR
¥-0-MEAN{NG
NO C.CAL, DATA

FOR SEGMENT,
. ?

WRITE SE§

- | 1n_INcOMdAT,

P WITH SUBSTRA domma o
INTESEG VS~ -

INTSUB (NESS.}

05
WAITE MESS .
ABOUT KO CROP
CALDATAFOR | . .
CURRENT SEG. [

RECOHD

55,
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SET ISWH « |
FOR SPRING CR.
0 VINTER

v

ADD 1 YO
1558

o l

" ABD VO
NSEG
STORE SEG. .

o ID-ISEG -
INTO 1DSEG

¥

CALL GRID

ISTOF

TF 1LIST

CONTENTS
OF REEORI_)___ )
Ayt
KRSTOF-NO. OF

-] REG SEGID :
~'SET READSF = ¢

ORIGINAL PAGH 1Y

OF POOR QUALITY
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LUMP FLOWCHART

L)
TEST IREG,
ETC VS IREG2
TO SEE IF It
SAME STRATA

YES

. T

~A0D 15578
T0 1GRPZ-
COUNT ON .
NO.OF GROUPE .
SEG. IN THE
STRATA
:
Fo §
T I
) . ;
PRINT ERROR : PRINT 3
MESSAGE NESSAGE g
3
R
i

ADD 1

0 RRCWF

NO. OF CROP
.. CAL REG.

WRITEA . :
RECORD -ON
THE CROP
CALENDAR
. FILE

TTF ILIST = 2
PRINT THE
‘CROP CAL. REE | ' :

=T

Caite LN
NRSHF . o
WRITE |
RECORD ‘ON
SUBSTRATA
HISTORTCAL.
FILE -

1 IFILIST .
T = 2 PRINT . :
-THE SUBSTRATA

HIST. REC.
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SUBROUTINE ERRMES

Error message subroutine: Writes error messages on the print

file as directed by flags in the calling sequence,

Call ERRMES {ICARD, ICODE)

"CARD - Type of card containing the error,

1}

1 for substrata historical data;

2 for substrata statistical data;

3 for sample segment ID data;

4 for substrata crop widow data.

= § for crop window error data.
ICODE - Error cede (1 - 19)

In addition to the above two quantities specified through the

argument list, the following input quantities are also required

 and are transmitted through labeled common:

IPRNT - Card image print flag:
= 0 if the current pair of card images have not been printed;

# 0 if they have been printed.

1ERR - Previous number of input errors,

ICTRY
IREG The country, region, zone, stratum, substratum
IZONE_ and segment from either the Substrata Historical
ISTRAT Data, the Sample Segment Data or substrata
ISUR .

crop window data.
ISEG
ICTRY2
IREGZ The country, regmn. zone, stratam; substratum
1ZONE2 and segment from either the Substrata Statistical
ISTRA2 Data or the Crop Window Error Data.
1SUB2 ' o o : :

ISEG2




NAMSUB
SUBAR
HISTPW
ITYPE
NAGR
NAL
IGRP

DEVTPW
Ccv
DEVTPM
Cv4
ITYPE2

LAT
LONG

~ISW

ITRIND
ITLIST
ITYPE

IsSW1
IYR
IMO
IDA
ISW2
IYR1
IMO1
IDA1

DELTWE

IPLNTE
ISEGSD
DELWE]
IPLNTI
ISGsD1
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The substrata name, area, Historical PW, ete.,

and card type from the Substrata Historical Data,

The Deviation in the True PW, the coefficients for
the True PW, and the ratio of the True PM and the
card type from the Substrata Statistical Data.

The latitude longitude, spring/winter wheat
indicator, etc., and the card type from segment
ID data

Origins of three arrays dimensioned 8 in which
the crop windows are stored by year, month,
and day. TFor spring and winter, from substrata

¢rop window data

- Data from crop calendar error data for

spring and winter, .

UG, .\..g
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e e ]

@ Output: IPRNT - Card image print flag set = 1 if not already 1 to indicate
that the pair of card images were printed out.
GOODI - Flag set = 1 to indicate that the Substrata Historical Data
or the sample segment ID data is no jood.
GOOD?2 - Flag set = 1 to indicate that the Substrata Statistical Data
or the Sample Segment Crop Window Data is no good.

IERR =~ The error count is advanced by 1 each time ERRMES
is called,

FATAL-~ Set = 1 if there are inconsistencies belween the Substrata
Historical Data and the Substrata Statistical Data or
bétween the Sample Segment ID Data and the Sample
Segment Crop Window Data.

Subroutines Called: None

s Error The type of card containing the error is printed out followed by
1 Messages! yne card data. ™ n one of the following error messages is

printed,
1, INCONSISTENT SUBSTRATA HISTORICAL AND STATISTiCAL
DATA - The country, region, zone, strata, and/or substrata
fields do not agree on the indicated cards. FPossibly, cards are
out of order or missing on ene of the input files.
2, .INCONSISTENT CROP WINDOW AND CROP W.NDOW ERROR _
DATA - The segment, country, region, zone, strata, and/or substrata
fields do notagree on the indicated cards. Possibly, cards
are out of order er missing on oné of the input files.
3, SUBSTRATA AREA MUST BE POSITIVE - The substrata
area is negative or zere or unspecified. It must be > 0.
4, HISTORICAL PROPORTfON OF WHEAT MUST BE NON-
: NEGATIVE HISTPW is negatlve. 1t must be 2 0

5.. DEVTPW MUST BE LESS THAN 9,999 IN MAGNITUDE -
 DEVTPW is > 9,999,
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6, COEFF, OF VARIATIONS MUST BE BETWEEN 0,0 AND

9. 999 - One of the quantities CV, is < 0 or > 9,999,

7. DEVTPM MUST BE BETWEEN 0,0 AND 9. 999 - DEVTPM
<0or~> 9.999.

8. LATITUDE MUST BE LESS THAN OR EQUAL TO 65,0 DEG -
The magnitude of the segment latitude is greater than SLA TMX

the maximum allowable latitude,

9., LONGITUDE MUST BE BETWEEN -180 AND +180 DEG. -
The magnitude of the segment longitudé_ is greater than 180°,

10. SPRING/WINTER WHEAT INDICATOR MUST BEW OR S -
The quantity ISW is unspecified or is a character other than | '
W or S,

11. CV4 MUST BE BETWEEN 0, 0 AND 9, 999.

12, YEAR MUST BE GREATER THAN 64 - One of the crop
window years is < 64,

13, MONTH MUST BE BETWEEN 1 AND 12 - One of the

¢rop window months is <0 or > 12.

14. DAY MUST BE BETWEEN 1 AND 31, - One of the crop
window days is <1 or > 31 '

15. OVERLAPPING CROP WINDOWS - The start JJate for one
of the four crop windows is > the stop date or the s'op date of
one crop window is > the start date of the next window,

16. GROUP NUMBER MUST BE EQUAL TO 1, 2 OR 3. IGRP
must have one of the three valués specified above.. '

17. DELTA ERRORS IN BIO WINDOW PREDICTION DATES
ARE NOT BETWEEN -1 AND L, DELTWE and- DELWEI

must be between -1 a.nd +1. o _
18, - SEGMENT SPECIFIED AS ORDINARY MUST HAVE A _

TRAINING SEGMIDNT PRIORITY LIST - Each ordmary segment

must have at least 1 priority training segment spec1f1ed

19. 'NEITHER NAGR OR NAL CAN BE ZERO.

-

R R

A AR R e A e Bl e
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Definitions I - Index in a DO loop.
of Local
Variables:
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%) Subroutine CALGEN

Purpose:
To read, check and merge the crop calendar and crop error data
card files into one intermediate file for further processing. On

, . Option A listing of the input card files is given,

Input: | .
ISCW, ICWE, ICALIN, ILIST, I0UT, ENDATA, ICTRY, IREG,

1ZONE, ISTRA, ISUB, IYR, IMO, IDAY, ITYPE, ICTRYZ2,
IZONE 2, ISTRA2, ISUB2, DELTWE, IPLNTE, ISEGSD,
ITYPEZ, FATAL

- Output:
NCRCD, NCRECD, NCROP, IERR, IREGI, IZONEL, ISTRL,

IPRNT, GOOD1, GOOD2

Linkage:
Call CALGEN

Subroutines Used:

None

Local Variable Description

ICALST 0 - If for each crop calendar data card, a crop

error card is to be read

1 - If current crop error card is to be used for all
substrata in a strata

2 - All strata within a zone .

u

3 - A}l zone within a region

4 - All region within a country

F‘la-'g controlling reading of the crbp calendar
error data

©ISKSSC

= 1 - Skip reading the crop calendar error data until
' the crop calendar data catches up {i.e,, until .
the region, zone, strata, and substrata agree

_the crop error are 0

18¢C E . Fla.g to denote whether crop calendar error file was
' read after crop calendar data’ #0 - yes, =0 - no

unless the region, Zone, strata or substrata from

———— . ]

3
E
3

T T S T
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3

3

:

ICTEM
IRTEM
1ZTEM
ISTEM
ISSTEM
IMOT(8), IDAT(8), IYRT(8)

Processing:

. . See flowchart,

T T T T P T T 1 oy AT LN IR S i - P T C T T S L T Ly P ST E
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PF POOR QUALITY
CALGEN FLOWCHARY
SET RECORD aggc; i ‘...—
CTRS 10 0 CROP CAL CHECK 70 SEE
NCRCD, NCRECE, REC. COUNT o | IF ANY CROP vs
KCROP ) P—- CRP. ER ID
—7— e
INITIALTZE
i §s:§'§ 1SCC 0 0 190 % YES
10 CALL CRRMES
1 {4,2} Y0
PRINT OUT OF

SET PREVIOUS MEANING A CROP ORuER

FILE ID T0 O CAL. ERROR REC.

T 5 T0 BE READ

IF ILIST # O
WRITE QuT
CROP CAL HEADER

ALL REGIQNS

198 4

USE SAME SET I5K55C
15 1508 = O - /0 - DO HOT
MEANING NO CROP r" READ CROP
CALENDER DATA ICAL ERRCR
BE READ DATA REC
3 VREL
READ 1 RECORD
FRAM CROP
®-.. CALENDER DATA 200 .
glﬁf U'S.ET r CHECK CROP
TORT, AN bvar AT oot B, FIELD
JOAT, AN REPEAT LOGIC ‘L ERRORS .
OF 80X 1 AND -
2 THROUGH CHECK FOR
10 STRATA LEVEL NINTER AKD o ppi7uE
_ N STRATA LEVEL SPRING _DELTHE
IS 1CTRy DROP | THROUGH CHECK, DELTWE e
jE0. 10 ARRAY T0 BE  J-1Es
z SETWEEN 0-1.0
% tskes BETREEN 0-1.0
# 0 - MEANING '

SKIP CROP - :
. CALL ERRMES (S,
16)

SET ISW] IC TR
e REAT CROP ! :
ARD TOAYSS CAL ERROR
" 10AYSY - |. RECORD-TCNE
0
::;
o, | 3
TADD Y TO
NERECD -
C. C. ER, . TEST FOR t0002
REC COWNT . WAITE ERROR 40 - BAD CARD

ON CROP CAL ERR FI

LE
L

: MESSAGE -
i UNEXPECTED
o _EOF _
iscc=1 |

e O AGD 1 “ADD 1}
SET ICALST | TO LERR 10 NGRO?
<4 DEPENDING
O AmicH LEVEL | N
10, = 0 (Isus2) WRITE A REC
£Tt) 0% 1CALIN
HEBEPES S CROP CAL INT.

180 ¢ FILE IF FATAL
- INITIALIZE

o] 60op1, Goonz

“®1 IPRNT ASD

' ISKSSC 700




CALGEN FLOWCHART {Continued)

490
WRITE TRAILER
RECORD ON TEST FOR L
ICALIN ouT OF L
REWIND SEQUENCE ERRME

PRENT CROP

CAL. CARD 'RETURN
IMAGE

15 GOOD2
/0
?

IF IS6C = 0
MEANING ERR
REGORD READ
PRINT CROP
CAL. ERROR
_REC

450 ¢

MOVE [REG,
1Z0NE AND
ISTRAT INTO &
IREGL, IZONEL|
AND ISTRL

ORIGINAY! PAGH I§
OF POOR :;UAu'rlg

TEST 1SHW]
FOR CISII OR IIH‘II
?

P .

— ———
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Sy
MOVE IMOT, MOVE IMOT,
IDAT, IYRT 1DAT, I¥RT
T0 IMO, 1DA TO I1DAS, IMOS
AND I¥YR ARRAYS AND YRS

‘ ]
Y

READ BEXT REC
FROM ISCW

INTO ICTEM, ETC.,
1SW2 AND IMOT

TS 1CTEM, ETC
= 10 1CTRY, ETC
SAME 1D

TR

'm. ﬁ
VALUE OF 15W1 BACK
= SORW CLEAR = |—{ SPACE
M0 OR IMOS _FILE 3
DATA TO 0. i

e kb e g
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SUBROUTINE CALERR
Purpose: Given the reference crop calendar, error terms and standard

deviation of calendar error, this routine computes the pre-
dicted bio-window start and stop dates and their associated
errors.

Input: None through COMMON
INPUT COMMON
IDAYS, IDAYSI, DELTWE, DELWEL, IPLNTE, IPLNTI,
IDAYS - (tQ, tf)i pairs 1si<4

Output: CALEND COMMON - .
IPREDW, IPREDS, ICRPEW, ICRPES

Call CALERR (IDAYS, DELTWE, IPLNTE, (PREDW, ICRPEW)

Subroutines Used: None

Local Variables: DELINl = & (t. -t )+ .5
—— 1 fl o,
DELINZ = 62 (t:f - I:O Y+ .5
2 2
DELINZ = -63 (t:.f3 - t°3) .5

Processing:

i. Process data

a, If IDAYS(l) is 0, then there is no crop calendar data,
Skip steps b~d,

b, Compu-l:e DELIN1, DELINZ, DELIN3

c. . Compute predicted dates (t t ) 1=sis4

IPREDW (1) = IDAYS(l) + IPLNTE

IPREDW(2) = IDAYS(2) + DELIN] + IPLNTE

IPREDW (3) = IDAYS(3) + DELINI + IPLNTE

IPREDW (4) = IDAYS(4) + DELIN! + DELINZ + IPLNTE
IPREDW (5) = IDAYS(5) + DELIN]1 + DELIN2 + IPLNTE
IPREDW (6) = IDAYS(6) + DELINI + DELIN2 + DELIN3 + IPLNTE
IPREDW (7) = IDAYS(7) + DELIN1 + DELIN2 + DELIN3 + IPLNTE
IPREDW(8) = IDAYS(8) + DELIN1 + DELIN2 + DELIN3

4+ DELTWE(4) * (IDAYS(8) « IDAYS(7}) + IPLNTE + .5

1
i

AR T W L SR
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[ SUR———

d. Compute error terms ;

ICRPEW (1) = IPLNTE

ICRPEW(2) = IPREDW (2) - IDAYS(2)
ICRPEW(3) = IPREDW (4) - IDAYS(4)
ICRPEW(4) = IPREDW (6) - IDAYS(6)
ICRPEW (5) = IPREDW(8) - IDAYS(8)

e e e S i

annunun

T T L T T U T
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]
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SUBROUTINE BETAD

Input: SEED

XBAR
SIGMA
IOPT

Output: XI -

1ER

SEED

- . Subroutines used:

SORT (X)
ALOG (X)
EXP (X)
ALOG(X)

CALL IBETAL (X,

28234-6027-RU-00
Page 206

Purpog.e: To compute a random number based on the Beta distribution

or normal distribution, given a random number seed.
Input: No input from COMMON or files,
Output: Ne output te COMMON or files.

Linkage: CALL BETAD (SEED, XBAR, SIGMA, XI, IOPT, 1ER)

A double precision random number seed used to
get a uniform random number P, 0 <P <1

Mean value X, 0 = X<l
Standard deviationo, 0 <@

= 0 use Beta distribution
# 0 use normal distribution

Random number based on Beta or normal distribution

X

Error flag

‘0 no errors :

1 XBAR not in range, 0 < X =1 sowas reset
within subroutine

SIGMA not.in range, 05 0 % f

1.-i
X+ €
-4

]
™~

so

was reset within subroutine,€ = 10

= 3 Fatal error, XI could not be found within con-
straints of subroutine; e. g., within 35 iterations
via the inverse incomplete beta function methed

To be used for next call to BETAD (a double precision
number)

CALL RDMIA (SEED, P) te get uniform random number P

SEED = double precision

A, B, P, 1ER) to get incomplete beta function

Note: IBETAI is algorithm AS 63 Appl, Stanst (1973), Vol. 22, Ne. 3

squareroot
exponential
natural logarithm
natural logarithm

e o

et el e e




Local variables:

A

B

BP

CHK

DIFF

DIFF1

EP

FLAG INTEGER

K REAL

PHI
PLO
PO
R
> RN

) SIG
SIGMA L
SIGSQ
SIGT
.

-

PR AL R

XAVG

XHI
XLO

X80

28234-6027-RU-00 g
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o

First Beta parameter
Second Beta parameter _
Recalculated second Beta parameter g
Normal distribution parameter '
Accuracy check
Check if XI close to 0 :
1'0'4, accuracy of answer _ ‘
Flag to signal XBAR > .5
Beta approx. parameter ;
Loop counter
2., method threshold constant
Output from _RDMIA, f(X) for Beta functien a
Limit for iteration of P |
Limit for iteration of P
Output from IBETAI ’

88., Gamma coastra.nt

Nermal distribution parameter

Stores STGMA, or SIGMAL, for use in routine
~10

10

Upper limit on SIGMA

SIG * SIG, intermediate calculation

Method threshold sigma.-

Normal distribution parameter

check on successive answers in loop

Beta approx, parametes

 XBAR, or 1 - XBAR if XBAR> .5

Limit for iteration of X

'lelt for 1teratmn af X

XBAR ¥ XBAR, intermediate calculation
Beta approx. parameter

Beta approx. parameter o
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BETAD Subroutine Equations

R S S A R S R L SRR S

Equation set 1 - normal distribution parameters:
L |
in 5 <P =5 ¥
: P
T= ' :
-

In
(1-p)~

.5 <P<]

CHK = T - 230753 + . 27061T y

1, +.99229T + ,04481T

RN=)

|
;
1
- CHK 0 <P<,5 : 1". j
&
:

'Equation set 2 - SIGMA upper limit:

T-XBAR_ oo 1o
SIGMAL = XBAR q SEAiE 5 EP=10

:

Equation set 3 - Beta function parameters:

XBAR” 22

SIGMAZ
{1_-xBAR Y , - o

Equation set 4 - method threshold:

A + SIGMA®)

B

i

P [T _<XBAR .
SIGT = XBARd SEAR TR K=2

Equation set 5 - Beta approximation parameters:

YP = -RN

v _ - 1 1
H = 2( A -1 T B <1 )

YP %ﬁii'Y <2B T " 7E - L) \Y‘L% "%)




Equation set 6 - XI for Beta approximation:

XI = A ABS(ALOG(B) +2 % W) < 87
A+B+e | o |

.

Eguation set 7 - recompute A and B, Beta parameters:

1 B

B =gwp (R-1

1_BP A

A =78

Eguation set 8 -

X1 - (XHLY XLO)

Z.

28234-6027-RU=00
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R

P R L r




e

Choose uniform

( : ) > random no, 0 <P <1
_ . CALL RDMIA .

(SEED, P)

v

normal distribution
parameters
Eqn, set 1

Compute T, CHK, RN -|

distrib, ?

\IOPT‘ #0

end cases

0 <XBAR =1
0 <S5IGMA

FLAG = 0

S Switch? SN

28234-6027-RU-00
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Inputs: SEED (double precision)

XBAR .
SIGMA
iOPT

Outputs: 1ER
X1
SEED

Const.rits: EP = 1074
SG = 10~-10
K=2,

R = 88,

. YES

| X¥I=0 XBAR<0

Xi=i  XBAR>1

XI=XBAR XBAR=0|-
. XBAR=1
IER=1

....\:XB-ARS 5

 FLAG = 1

XBAR'= 1-XBAR |

e

SIGMA - SIGMAL
Eqn, set 2, E = 1-0'4 7

Compute upperlunxt on

" BETAD Subroutine Flowchart (Sheet 1 of 3)

[ = RN = RETURN -

-
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Recompute A and B
so that A+B < 88,

Eqn, set 7

TPt LY PPL LI ST (L TS o Ny

. ¥
- Set first guess XI = XBAR,
1=0 - 3
Limits X1.0 = ¢, PLO = 0, : 3
XHI =1, PHI = 1 *

{

e I=1+1
loop

_IER = 3 :
> X1v 0 RETURN

_ CalllBETAIL(XI, A, B, PO, LIER)
- Get PO = result of guess XI

S At TP AT el W TR ALY [ Yy

IER>0
bad cail

1 Compute new
guess - XI

YES

Eqn. set 8

ABS (PO-P) s EP
AP=10-4 or XI close to 07
<MIN (ABS (XI-XLO), ABS
(XI «XHI)) <8G, 8G =

1019

IxT=1 -XI

v

| compate new limits

' XLO = XI
Lo hot P2PO
XHI = XI
PHI = PO

RETURN

} P < PO

Y ¢ UBRETAD Subroutine Flowehart (Sheet 3 of 3)
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' SIGMA = SIGMAL

- Compute Beta fanction
parameters - A, B

Eqn. set 3

Compute method threshold |

s1GT
Eaqn., set 4, K= 2,0

|

SIGMA s 81GT
which method to
use?

I PR O

N_O iterative
method

o W gy

—
R N T

. YRS approximation method

Compute Beta approximas-
tion parameters -~ YP, H,
Y, W '

Egn, set 5

A BS (ALOG(B) >—*
+ ZEW)

"-Compute}ﬂ _ S "NO .
- Egn, s_eté' S

BETAD Subroutine Flowchart (Sheet 2 of 3)
- 7
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SUBROUTINE GRID | | ;o

Purpose: To control the determination of the index number for a given
segment latitude and longitude on the global index matrix,

Input: QLAT and OLONG in INPUT COMMON
IREG, IZONE, ISTRAT, ISUB and ISEG
1IERT in calling sequence

Output:  Index in input COMMON

Linkage: Call GRID (IERT)

IERT - Output error flag
=0 - ‘o.k.
#0 - no index could be found

Subroutines Used:

Call GRDCAL (IGRID, JGRID, INDEX, FI, FJ, IERT) | -
TTC(‘:}I%]?) Global grid coordinates - ;

INDEX - Index no.
FI, FJ - Fit. pt. version of IGRID, JGRID

1ERT - =0 = 0.k., #0 = no index found

1. SetIERT = 0

_ 2. Compute IGRID, JGRID, Fiand F.}' from Equation set l- 6
in Problem Descrlptmn.

3, Call GRDCAL to get index.

4, IfIERT = 0, return.
If IERT #0, print error message as defined in Problem
Description and return,

3

3,
.
;
5
i
;
E
i
]
;
g
:




!
i
;
!

,._
k

. ;
——— ey
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SUBROU TINE GRDCAL

Purpose: To determine the most appropriate index value associated
with the global grid coordinates IGRID and 'GRID. The
IGRID and JGRID may not have an index value assigned to

T e i pm

it on the index matrix file. If this is the case a boundary
- grid is drawn about the IGRID and JGRID position and each
of the eight grid points is tested in a priority order for an

index value. If no index can be found, the subroutine returns

control, See Gene Rasmussen's write-up "Weather Index
Generation' for details of theory and method. The boundary
grid looks like:

I-1, J+1 LIl o1, |

(Lo _
I-1,3-1 TR T———8I+1, 11 ‘ *
Input: Index from file IGRDTP via COMMON DIRAC | | B *

IGRDTP in FLAG COMMON
IGRID, JGRID in CALL SEQ,.

Qutput: - Index in CALL SEQ,

Linkage: CALL GRDCAL (IGRID, JGRID, INDEX, FI, FD, IER)
IGRID, JGRID - mput global grid coerdmates
INDEX - Index no. (output)

IER - =0 - index found
#0 = ne index found

FI,FJ - floating point equivalents of IGRID, JGRID

Subroutme ] U sed

CALL R.DGRID (JCOOR} - JCOOR is column coordinate Srec. no,
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Local Variables:

ISTATE(8S, 8) State matrix; given the state no, (the column no. ),
each row gives the sequence to try each coordinate
of the boundary grid about IGRID, JGRID, This is
a constant matrix containing bour dary matrix

positions,

IBOUND(2, 8) Boundary coordinate list. Each celumn of the
matrix represents a grid position on the boundary
~grid matrix. Each row represents the X, Y coordinate
and each entry is the amount to subtract or add to
IGRID, JGRID to get current grid position. Used in
conjunction with ISTATE,

ISTAT State no., SLOPE - SLOPE
IPT(8) Current states grid position sequence list

Processing:

Rules for quadrant determination in boundary matrix.

(FL-IGRID) | + | - | -]+
(FF-JGRID) | + |+ | -1 -
Quadrant 1 21374

. _ . _ . FJ - JGRID
Rules for determining state given quadrant and SLOPE = FI-IGRID

Quadrant | 1| 1] 2| 2| 3] 3 |44
SLOPE <1 |21 |<-1]2-1]<1]21 |<-1{z-1
State 1] 2] 3| als] 6|78

See flowchart,

< o g

DTN

B S LIS
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Subroutine GRDZAL Flowchart 28234-6027-RU-00 B
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Call RDGRID

(JGRID) to read
record in IREC RETURN (———@

SET JGSAV = JGRID T
Is IREC (IGRID) | YES | Compute
40 ( ) ——2=> INDEX = IREC Set IER #0 .
] (IGRID) -j
NO \
YES :
Compute NO :
| SLOPE = IsICT>8 ;
(FJ - JGRID)/ - i y
FI - IGRID) | YES .| Set ISTAT ?
_ 1 Is SLOPE _
Determine <1, NO | Add 1t ICT | (7 |
. Set ISTAT j
quadrant using = I A ,
diagram __ L5 - S - A 3
4 _ 3 Is SLOPE YES . ‘s
Vv <-L 1 Set ISTAT ‘ Set INDEX |
i | 1s SLOPE | NO =3 | = IREC(IG)
SR I ] 1
, J YES
| no YES Set ISTAT i NO
=) | N
—— e r—=+1Is IREC(IG) #0
Set ISTAT Is SLOPE
=7 0=t YES Set ISTAT \
v No| |T° JGSAV |= JG _*
 Set ISTAT _3
= 8 S o — Call RDGRID(JG)
s Set ISTAT to read record ;
l =6 inte IREC :
s , NO :
Compute forI=1,8 , /‘\
IPT(I) =1STATE ' YES '
(I, ISTAT) - | . . =——|1s JG = JGSAV
l —] _ \
SetICT = 1 - o | |set Set
‘count on no, of [ =IFTT = IPT ~J1G = IGRID + -J JG = JGRID +
grid positions (IC'T) IBOUND (I, IPTT) IBOUND(2,IPTT)
- : . X coordinate for Y coordinate
current grid

position - D
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Purpose:

Input:

Output:
Linkage:

‘ l Bl e dhas _I,mwm‘,w‘. l Lo 1 o N __Jaé
( |
i
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SUBROUTINE RDGRID :
To initialize, read a record or close the index matrix file |
on unit IGRDTP

IGRDTP in FLAG COMMON
JG in calling seq.
ICDIN in DIRAC COMMON R

One record in JIREC in DIRAC COMMON

CALL RDGRID(JG)

JG is record no. or flag

If JG = 0, open the file via OPENMS, call for CDC ani define file
for UNIVAC

1f JG = -n, close the file via CALL CLOSEMS for CDC ard close
for UNIVAC

Procesgsing:

For

JG = +n
Read n'P record froras IGRDTP via CALL READMS for CDC or
read for UNIVAC into IREC., 500 word record.

T S T T R

.
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nunlag
o0 uy
NUH N0
PREE RS
opunine
nunt-3
1RV Ra k)
GO SAY
NH01%0
Q-0 1'\’
LETRIR RN
ounLLY
QONtIAO
[HEIRIR IS |
nunihe
nRUNIHS
SN
QUntey
nunias
U0 LAaT
QUN1AB
01 hY
noaLTo
IR )
nupL7e
QuniTh
neotv4
aongrh
ronire
cbul i
nhal fi
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170
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190

192

194

196

198

200
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240
250

22%

IFLICTHY S JMEe FRDATAIGO TO 470

WRITECPMUT2Y)
FORMAT (//A4H UNEXPECTFD EOF UN CROP CALENDER FREOR FILE.)

JFRR = TERK ¢ 1

o0 TO 4o )
NCRILD = BURECD ¢ 1
e = 1

iCALST = 0

IhCTslg? JEN, 0 TCALSY =
IFCI5THAZ JFGe BITCALST = 2
TFCTENNE 2 oFie D) TCALST =z 3
IOLHEG?  oERe DITCALST = 4
Llul) = b
Ghoneg = U
{Pny = 1
ISh&ut. = N

IFLILTRY JNE, LOTRY2)GO 10 190
ITUICALST JFile MI0Y ¥n 200
TFUIrEG «MEs THEL2IGE TN 190
IFLICAL ST LJEQa %)nu TR U0
1FCTLNE oNEL LZUNE A0 M 199
PFOTEALST JFle 2300 10 200
IF{TSTRAT oMb, TuTwaeyin TO 190
LECTLmL JL «FGw 136U In 200
AFLISUE <FU, ISUn2MIGL 4n 200
CALL FRINFSTae)

TECTEA S Lt0. 4)Gw 10 198
PECTsb = DFEG2YIFHs 102150
IFLRAL T WTue 3)60 TR 1HH

TE {140l « IZRLESY 198, 19de]l0
FFLICALYET JFue P00 T 198
IF(ILTREY = Q5THAZILIOHRs 19650
IFLTolly = 1SUBSIIF8y 1004150
PARAST = 1

GO Ty aso

PRt = O

IFCTYREY) oFGe ®)GY 1O 225

1 2H0 1=14R :

IF{TYP (1) WJLle &H)CALL ERRHEST Qe L 2)
IFCIHNET) J1 7. 1 Wl 11y LGT. 12)CALL ERRMES(Zr15)
IFLIDACT) oLTe ! J0Pe Ina{l) +0Ta SI)CALL EHRNES(Ge 3 4)

Frwa = T0ALT)

CALY LT ACFLDAeTM(T) o l¥R(L) rDAYS)

IMAYS5 (1) = NavYs
T JFH. 130D §0 Puo
TRLPUNETeR) JFhe PIGG TR 240

IFETUAvS(I=1) BT TLAYS{TIYICALL ERAME S{ U 15)

G Tl oWt

HFUIDAYS(T=1) JGte TDAYS(TIILALL ERHMES(491%)

ChNTLIE
TFLIYR 01 Jbf. 460 TO 259
Lre 75N TateR

B LIl DY L Te AdYUALL FuEr Lldel2)
IF(TRE (1) JLIe 1 PR, THOSCE) JGTe 12)EALL LRRMES(Be13)
[FOTUA £1Y LY | OH, 1DASC(L)Y GVs ST)CALL LHRBES (e 14Y

FLLAl = 10AS(D)

CALY L PACHLGATs FIUSET) o FYRSUT) sDAYST)

tNAYS1(TY = DAvSL
PPCT Lih, 1)T0 B 228G
Htuonhple?) Jwe DIGG 10 250

004 40

TVNIDINQ

81 4Dvq

AIrTvad u

LALGEN
LALGEN

Hous

CALGEM
CALGEN
CALNEN
CALGEN
CALREN
LALREN
CALIEN

LALGEN
CALGEN

CALGEN
CALGEN
CALGE H
CALGEN
LALGEM
LALGEN
CALGEN
LALnEN
LAEGEM
LALGEN
CALGEN
GLALGEN
CALUeN

TLALGEN

CALAER
CALTEN
LALOEN
LALLEN
CALGER
ChLGEN
LaLGeM
LA GEN
CALREY
CALGEN
CALNEN
CaLGEN
CALGEN
CAp REN
CALGEN
CALGEN
CALEGEN
CMOEN
CALGEN
LRLOEN
LALGEN
CALGEN
CALGEN
CALGEN
LALLEN
LrLGEN
LALRLY
LApLEN
CALGEN
CALREN
CALCEN
CALCEN
LALGLN
LALOEN
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000179
auoyro
ftoetnl
poniaz2

AUNLEKS
pua Ly

no4H LAY

AOD LG

oongnf

LA B

oUnN{R9
ngotno
pueint
agoniae
non1al
funLgy
gl
0GnLes
nen et
[{LFREN Qa¥i ]
non1oy
nonZnL
aungni
ainzng
nunans
LIRS
punanh
[ LR P R AN )
oiHIAnT
gL
0609
peo210
oons1
LI R Y
neRA1 S
paoz2td
00021%

JELIUAYSTCI=1] otTe IPAYSTCINICALL ERRMFSCGLTS)

CALGEN

GO TU 23y CALGEN
2%0 IFCTOAYRICI=I) JGFe IDAYST(IJICALL ERRME S a9 15) CALGEN
279 CORT Iyt CALREN
299 (IS¢ oFU0. 0)YGU TO. 400 CALGEN
IHHnT 3 ¢ LALREN
g Pod Isly Y LALGEN
LFUREL TRE(LY oLTe =1,0 .OR, DELTWE(L) oGT. 1.0)CALL ERRMES(S¢i7) nOLY
1F CDLlanb T0L) &LTe =10 OR, UELWEIC(I) Beps
1 CALL FRRMES(S.17) CaLGEN
260 COnTLhyt CLLEGEN
ang IF (GuNpl JNF, 026D TO 430 CALREN
1F {202 N, 0360 TO 4290 CALGEN
LE(Fatal JHF, 0ILO TO 420 H2
NCRDE = NCKOP + 1 CALREN
IFCFATAl LLN. u!nRETE(erLrNJTCFRYo!RFG-iZUNLoISTPA7ofSHbv(rDmYSII(antN
!)-1=1yh)-lu%LrnF(!i-1=l.n)qI?LNILvtstssnv(ImAYbl(I)-l=1-81v L& LN
ZINEI RP LY+ Tl 0 8) o PLUT 9 T30EN]) CALGEN
g20 IF{TLTIST tn, 0d6n Tu 450 LELGEN
HRlTht[UUTOI1)ICIRYvlﬂhnoIZﬂNfo!STRﬁlolSUﬂw!Sch(IYPffl}!!Hﬂ}(11v MO P
1thhltl)v1=ivul'!IYPEv1&we'(IVthl)tIHﬂl(l)'IDAltl)vI=lle-ITFPLl s
11 ruu"nf(hx,au,eln.ziﬂ'nl,stbldvIX)ubIE-Ilf?bxohlastbrzle)obfeol1) CALnEN
g0 LRt a2 JnF, 0YLA T dahg LALnEN
IF(Tuie fhit. Qe LIECTUL T o b2 I U THY 20 IRELS IZUNLZ y TS TRHAZ W ESURYy CaL e
I(thlwf(Llrl:lpﬂ)leLH#?vlstuSU-(nthFi(l}-1=I:HJvIPLN11l|bﬁbnlc LALGEN
PR AR Y LALGLN
12 FORPAT(OKeAS R 1825502 CaF3, 30150 12) r2Xe11) MOpe
g50 Mol z ImG CALTEN
TAUNLL = T4nnF LALBEN
ISl = 1518AT CALNREN
TS5URL = I5d% M0 ad
GR TU ey LALGeN
$A0 CALT Fui'MFrofuae2) MO
g0 WRITECICAL [N) ENDATAy(ZEHOyIx132) CALGEN
wEwIHD TEALIN CALGEN
#F T4 LILGEM
£ CALGEN
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SUBRUNTINE FRRMES (ICARNe ICOUFR) -
FHIIOR MESSAGE SURRNUTINE

COMMUN SCANSRT/

TRPLynLA TR, SLATMR o6 NDATASZERD kNP ¢ TOUT ¢ INTSURS INTSEGeISIOF
2ICWF o TSHE o LIS TUF o HCWE oL KSHF s IWTNe MXSE G LCAL INe TOWE ¢ AREACF

Ty 15W e ISP e TGROTY

TVIFGI e LY RD

CONMUN fEY ACS /S
1[%HQ!TPPN!rCUﬂU!1N3HC.NSSCNNSFbC1H5UHR9NSEvaNHSIDFoNQCﬂF'NQSHFv
PISST eI TATwIRELL o TZONEL o ISTHLISUBL ¢ ISEGL «NSEG e IHXGHGeNTLISTy
SHFhNbF.nUHb?'FhfﬁL!!W!YS(H}OIDSFU(I501

TeTHOTERY s THATOR) » TYRT €Yo TYRLLEB) 2+ THOL{B) 4 IDAL(B)

IHIFGEY LAURT +LNUD2 RO APSF WFATAL

CRMMN LSNPS

ERKHMES
tRENES
EFHMES
Chnst
LONST
CORST
MIBhA
CORST
FLARS
FlLARS
ElL AGS
FLAGS
Ko 2
Hl ALS
| EXTIEE

LﬂﬁlFﬂtS”ﬂﬁHvNIST?HintVIPnyLV(‘)tDFVFP"-ﬂlﬁl'UIUNGrSLAY(SJ-SLUNG{!)IKPUI

PeMANSURCC) s ICTUY e TETHY 2 ICASE 2 TLIST I TSF G o ISHR e TSSVISI0r TS0y
BISERe TR Ge P76 L e ISHRAT IO LB ISk JTYP L ITYPE2 ¢ THDEY e TST LGP IRF LAy
BL70MEL G TOINAZ IS L AT 3 oL NG v EY R (A« 10U » TUA (M) #CVU JLRDy
SPILTe (2 v IPLMIE o T CSUy LTHIND 9 AGH o AL e FTLILT L6 ) o i TROU9NORE CLy
BRI THAYST LB 2 UELRE 1 (Y s IPLRT Lo ISGESD I+ FDRE(P ) o TMUS(HR Y« LYRS(R)
PYULLE PUFLTSTUY RSFED
REAL MAFSUB«ICTRYS LCTRY2

IF € IpMNT .hfe U ) RO ¥0 TuO

WRITE (10U 4800)

FORMAT (//728H ERRNKH IN THEY FULLOWING )
G TU (1049204 309804%0)e JCARD

itpay
PrPuT
ItrKur
1vBUg
R U1}
1MpuY
LMPLEY
LRRMES
tERMES
EFHYED
fORES
LERMES
LHEMES
EFLYES

WHITE (TUUTeb01)  LCTRYLIREGeIZONEsESTRAT+ISUBeNAMSUB s SUBARyHISTPREHRMES

ToRAGR AL IR TTYRE

Gaunics 1,

FORMAT (351H SUHSTRATA HISTURICAL DATA CARD /
lbxin'lﬂq?"“fdiﬁ‘v1P.A'loFlﬂn'ﬂ!Fl.iv‘d[“'[lv!BXOIII)
IF [ 1chuf W nte 1) 6 10 9

FATAL= 1

EFESES
ERK'"ES
1Hopy

EREMLS
LFRMES

WRITE (TUNT4B02) TCTHYZ, IREGS e [7ONE2y ISTRAZeISUReOFVTPwelVeDEVTPYERNES

feCVieTpYPFRS ~
FOEMAT €520 SUHUSTHATA STATISTTCAL DATA CARD /

168 AU 2T 02190 F A, 3eMFSe3e”1X0117)

Ghun2z 1

LA Tu g0

WHITE (TULTe8038Y ISECeICTRY »TRFGeIZUNEvISTRAT#ISUB.LATLONG

1T vlor g TIRINBsCITLIST LY Il ab) e JT VP E

FORMAT (2814 SAMPLE SEGHENT ID DATA CARD /1Xs]4 "
TolXeAl, 2104215 10eAle 12, 1X e 201X oA e 30tk 20t XoAlnIXrlTrelXNesld
1+HXe11/) )

LN e 1

G T 90

#40 EATAL = 1

Agh

REITECTOUT o AOUYTCTRY yTRE G JZ0NE « ISTRAT ISV Snl
T C1YRT(T) e IHOTCI) o IDATCTY v =194}

RULTE EPUT PO TUTRY o tRT G JE0E « ISTHAT e TONB e [SHPy
TOTYRLEpYaTHDI( 1Yo T LA Y921 RY

FORBAT €314 1 G P CROP aThD(N DATA CRuDS /

t 1Y AP TH 2Ty B1eb 1 s 3 (1 X067 18/
Glltel s f

weps
ERRES
HOLS
EREMES
LHRYES
[LREMES
I REMES
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LFKHMES
ERAAES
tREVES
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nutitle
ountls
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oty
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BhS
99
1od

110
991

129
2y3

130
@03

140
o040

150
905

o0
G0k

1710
ao?

ian
908

190
909

200
210

210
911

220
qlz

230
913

heg ]
L ¥

250

2ho
URE S

270
27y

IFCTCnYE JNE, 2)0L0 TU 99

WRITLEEPUT P HOS) TCTRY2e LRLGL e J2UNE e TS THAL ISUNZY
I(hlLIWh({)v1=iv")9£PLMIF1!SEbsuw(DthFl(llq!=lo”)-£PLNG|vISGSOl
GNpnle g

FRRIAT (P THDP dLuhUW FRIUH DATA CARDS /

PN oA e 1 e 39 e 5elt S, 5eT150i208FST013412)

PRI }

[riMz THHE ¢+ 1 .

G 1O (!In,!an,lbﬁ,lﬂo.150,Ibo.lTo.l&nvt90'?00¢2101220v250v240
1 +250,2604270,2804290), ICODT :

WRITE (10UT.901Y

FOHSAT (S5H INCUNSISTENT SUBSTRATA HISTORICAL AKD STATISTICAL DATA

i N
LN TG g9y
WHITE ¢TOHTeu02)

FERYAT (520 TNCOMSISTENT CROP WIKDOR AND CROP WINDOW ERKOR DATA/)

G Tu yiy

WHETL ¢ IPUT .90 8)

EARMAT (354 SUBSTRATA ARFA HUST BE POSTTIVE./)

0 TU 999

WRITE £ TUNT 904}

FOKTMAT(S1H HISTORICAL PRUPDRTTUN OF wHEAT RUST BE NONNEGATIVE/)
LI TU 999 . i

WHITE (TWlilegOsy

FORTAT (AN DEVIPR MUST mE LESS THAN 9,999 IN MACKNITUULE./)
g TU 999

WRiTE (TOUT«900)

FOR1AT ¢%1H CufFF, OF VARPIATIONS HMUST RE BEIREFN (04U AND 9.9997)
LT Uy

whiTL (100 e90/)

FrkMaT 374 DEVIPM MUST BE DBETWEEN 0.0 ANU Qe 999/)

G0 Ty pu9Y

KAITE (TOUT«90B)

FARMAT(A9M LATLTUDE MUST BE LESS THAN OR fuuat 10 65.0 NEGL/)
B Ty g9

wiRlTe (Tut}eqna)

FRRIAY (A% LOBGT TUDE MUST 8E BETEEN =]R0 ARD #180 DEG./)
G TU 999

WRITC ¢TRUTe910)

FORMAT (HbH SPFIMG/HINTER WHEAT INDICATUR MUST -5t W OR 8/}
G0 TU a9

HIRITE (lutifegtl)

FORMATL3MH CVO MUST 8F BETWERM 0,0 AND 9,9997)

GO TOU gay

WRITL tTCHT«912)

FORPAT (P91 YEAR MUST RE GREATER THAN 647)

GA Tu yu9

WHRITE (TRUTyut3) . -
FOHMATEILH MUNTH MUST BF BETREEN 1 AND 12/)

bﬂ TU qqq

WRITE (TuliTe914}

EORMAT (PYH DAY MUST BE BETHELN | &ND 317)

i Ty e

WHITL (Tule9ls)

6 Tu 9uy .

HHITE T JNUT 916} . -

FORBAT (45D GRUOUP NO MUST BE LOUAL TO 1.2 OR 3/)

LI TU g9

WHITHOTOUT 01 T) - :

nnp?

LHitt S
LFHMLS
LRRMES
LERYLS
MITDS

PREMES
[N L
LHEMES
t FRMES
EHRMLS
EHKRMES
P RRHES
LFRYES
LFHYES
tRrveS
ERKYES
LEKMES
el MHMES
LFHMES
tREMES
ERAYES
RIS
EHRYES
LEHYES
[ ]
LHHYES
EHEMES
bERMES
L¥h¥ES
LItR"ES
LHIMES
EFRMES
ERRYELS
LHKMES
thkve S
LpHpLs
tERYES
tFRYES
LFRHLS
LERMES
LPRMES
TIPS

ERHYES
Lt 8
tHRULS
LRRMES
[ ]
EREMES
tHHEMES
tRHYES
tPRYES
FREn S
LFHMES
LHHEMES
ERRYES
t PRt S
RS
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SUBHUNTTNE FILGEN
PLARS NATA FREM & INPUT FILES AND GENERATES 2 INTERNEDTATE
Pitie FiLF35a
THE INPUT FILES ARF _..
1. SURSTRATA MISTRRICAL UATA
2. SUNSTRATA STATISTICAL DATA
3. SAMPLE SEGHENT ID OATA
e SAMPLE SPLMENT CROP WIHDMW DATA

THE LUTPUT FTILES APE aaw
le SURSTHATA DATA
e CHMPLE SFOGMENT LATA

COMMUN /LONST/

IPTeNLATNR, bLATMx,FNhATA¢£!Ro,m&P,IyU!-tNISU“vaTSEGoISIDrv
?ICthISHFvLWGIDF1LHCHFt[HSHFoIthoHXSEbcIC“LINQ!CHﬁ-ARthCF
3¢15WLe 1S5R2e IGEDTE

IMTEGE R Z¢00

gnilvul SFL ARG/
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FLAGS
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CONT [NyF

I‘L ur = 4

oci = 1

IF ¢ FLTGT oNF, 0 ) wWRITE (I0UT10)

FURNMAT CAHl SPISPRATA HISTORICAL AKD STATISTICAL DATAZ)

IF ¢ Tgh) Tle 0 ) G0 Ty 490
BEAp SHUSTRATA MISTURICAL DATA CARD
READ (151Dt} ‘PLTRYvlHFGvIZuNt-JSTRATorsuufuaHSUHvSUBiRrHISTPN
1o NAGR « AL « EHRP o TTYRE -
FORYAT (98 g Ay 21892199 2A00F 10, 00F T, 502 00 11 18X+11)

TEST] FOR END OF SURSTKATA HISTORILAL DATA

IF ¢ TeThkY LE0, EMOATA ¥ &0 Ty 499
IFLTHFg B IREGL YAEne 15150
IFCTaMnE Y m R70REL) Ad0y 12041350
IFCISTAT =  ISTL YURO+1PH+1%0
IF (15 = 1SUslL)dbBoyyninel 0
COHT i MyF
I { T(TRY NF. SHUSA LakD, ICYRY LNL, 4HCAND ) AKFAGCF=z 0,01
HEHCE uSHC 4+ 1
fhEC=s
¥ ¢ T8TAT Jele ¢ ) QU TN 140
I5TAl JHE, 0. LAST QUBSTRATHM STATISTICAL CARD READ HAD LEHD
FIEED FUOR PLGLIONe 78nbe STRATUHe UR SUNSTRATUM
1F € T5TAT «tMae & )» GO T0 tad
IF € TiiG JMEe IRFEGE ) 6N TO 150
HOOIEN TR Ui SUASTHATA HISTORTCAL DATA CARD UNCHANGED,
IF ¢ lJ‘A“ WEfta 5 ) sl 10 ton
IF € TpONE GNF. 170%EL » 6O TO 150
FUME FTELD UNCHANGED
IF ¢ T37AT Ltkl, 2 ) B TO 160
IF € T4THAT EFu. TLTHY 3 o0 TG 180
TH ISKESSC oNFo Ur SKTP READING UF SUBSTHATA STATISTICAL DATA
CAR(.
IF { TthoAL LJHes 0 ) G0 To 180
FEap REXT SURSTHATR STATISTICAL DATA CARD,
HEAD ${S0Pe?) ITCTHYZWERERZe L7UNE2eTOTRAZ LSURZsDEVTPAwCVoDEVTRN
190V TTYPES
FORMAT(HXo ALy 2 LU 2 T%0F 0 595F 5 392IXe]Y)

ey FOR ENG UF SUBRSTHATA STATISTECAL DATA
CONT Itk )

IF ¢ ICTRY? Nbe FHDATA ) GO TO 12
WRITE (Tultig21) .
FARMAY ./ /2050 UNEXPECERED eOF OF SURSTHATA STATISTICAL FILLE) .
TEHR= R ¢ 1
o Tw gbu
HASC= uSSC + |
Ihscs
Culee SUBSTRATA STATTSTICAL DATA CAKRD FUR ZERY ZDONFe SIRATUMe
G sULEITHRATEM DATA FTLLUS AKD SET ISTAT FLAG ACLOHDINGLY,.
1574tz 0
IF 0 )nlis? k0. 0 ) I1STAT= | .
IF ( T8TRAZ b0, ) 1SIAT= 2
1IF ( 30612 b0, 0 ) Islnis 3
IF ' 1 2 oLl v ) ThtaTz 4 : .
Crd ey o run CWSTRTLDLY 81 Tkt SUHSTHATA HISTORILAL DATA CARUL
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FTILAEN
TLOEN
FILOEN
FILEEN
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FTILAOEN
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FILGEM

FILAEN

FILGEN
$ILAFN
FTLGEN
FILGEN
FTLGEN
HOeDN

MepsS

11 GEN
FILIEN
FILGEN
CILGEY
FYLGEN
FILGEN
MOV

FILGEN
ETLOLN
FILREN

FYLGEY -

FILTEN
D ERA R
FTLREN

"HTLGEN
FILOEN

FHGEN
FIEGp N
FILGE N

e
=g
w2
=3
= 5
£
S
=3
S
e I

¥m]

2z 28eg

00-AY=~L209-¥£282




&

i

@

LS 3 A

onnl 20
Qint 2t
tinyrd
ounlls
Yoy 2a
LLTRLD Pk
putgre
TN W)
ngnyPe
LN R
adn 130
own1il
ngrid
ou01%s
000134
nentsh
[LIET T4
pont3?
D LS
plny3y
puntag
oonyal
oun e
IO ERIE]
ovnynyg
N1 a%
ngdnlaég
nnatar
it an
nintag
LI
ou1s)
LV Al
IR R

Couniwid

LB L
aho1se
Qunint

BOnts

1 Sy
audtAQ
Do 1Al
oon kS
pUALAS
nunled
04n1bs
QU LAE
noolnf
puolad
poasey
neayTo
aunyTl
nonyiad
oGn13
funq7d
auntrs
RSN
g o
pungri

180

190

192

. Yod

196

19R

200
210
a0

z2ee

300

217
320

350

00

AND SUBSTHATA STATISTICAL DATA CAxD,
Ghupi= 0
GRumis 0
PRI 0
I1S5KE5C= O
1F ( IrTHY oHE, JCTRY2 3 4N TO 199

IF £ 1sTaT &R, & ) O B0 200

IF ¢ IrlG JME. INFEG2 3 GO Tu 190

IF € 15TAT JeRe 3 9 GO 0 200

IF ( TZUNF onF, IZONER 3} GO TU 190 .
IF € 18TAT LiR, 2 ) GG TO 200

IF € 15TdaT oNee 18TRAZ ) GO TG 190

IF € TSTAT otff, ) 6O F0 200

TE ¢ 15Ul Ghu. TSHBZ2 )} ue Fu 200
AU TRATA HISTORICAL BATA AND SUBSTRATA STATISTICAL DATA
Ny T AR

CALL - FRIENFS (Fel) .
CLsrh Willett FLEED RISAGRELN,

1F £ TSTAT Lift, 4 ) GO R tyh

IF ¢ IribG = 16LGE 3 19Re 192914990

IF ¢ ISTAT Lt%. $7) o I6 tvd

IF € TNk = TZAMES ) 191944150
LF ( T5TAT Jel. & ) GU 16 fuB

LF ¢ 15TLHAT = I1S§HAZ2 }  1UbeiYeel50

IF € 15l = 1SLtd 3 19R« 100150
SEY ISKSSE 10 READ SUHSTAATA HISTURICAL DATA CARD AND SKIP
HEAPTNG SYRSTHRATA STATTSTICAL DATA CARD. '
IShSur= 1
G TU 450
CHECE DATA ENTRIES Ut SUdSTHATA HISTORICAL DATA CARD,
U Subar JGT. 0.0 ) GU TD 210
CALL: FoiMES (Ve3)
IFLMNAGK oL 0 ARG NAL WNE. QY60 TO 220
CAM L FRRPAFST1e19)
TECILPP oLBe 0 JAHD, TGRE JLias 4)00 in 227
CAMEL I RYMEST2e1h)
IFLHISTFr JLE. Do eaMU, HISTPn Lt 16360 TQO 300

CALL FubMES (Veli} v

T qligSTATA OTATISTTCAL UATA CAPD wAS JHST READ
Ciifrk DATA E<TRIFS, OFFRwISE SKIP OVIH DATA CHPCKING
IF ¢ 155 oTike 0 ) LA TO 400 “
1PHNY= D
JF(MSENEVIPR) JLF. 2.999)60 TO 217
CALL ERHMES (Pe5) :
TF(CVE JBF . 0.0 oAND, Cvi LLEs %.999)Ru 30 320
CALL ERWMES(2e11) .

Bl 350 T=1.3

CALL FRWMES (P9h)

CONT jHyk K

IF £ PEVIPN L Bt, 0.0 ANL, DEVIPH Jlt. 9.999 ) o0 10 4nd
CALE FREMED (Pe?)

IF ¢ nulRt JFe 0 ) GO 10 A50
IF o Rptlee Wb, ©) <O TO 820
IFCFATAL JNE. 0YGD TN 40 .

AL SUNGTHATA PATA IS VAL ERa WRTIF ONE PECURD UF SUPSTHATA

NATA Gt THTLHMFRTATE FTLE.

NSUhE LS ¢ 1

funytut H1ISTPa TO STRATGHT PERCEN]
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CONYERT UNITS N+ AREA
ARLAZ SMNUARSARLALF
X = (Na1 ¥10289.712)
R = ApFASY
¥ 2 CNalHYHR £10289,712)
HSTP = {(RISTPusARLA) Y
IF € FaTAlL okYa U )

1 WHLTE CINTSHR) NClPT.IREG}IZGNEvTSTR&TvISUHVNIﬂSUBrlRE‘|HSFPﬂ

1 o PEY TR0V e DEV TP NAGR o NAL + CY 49 TURP
820 IF { TL1ST LLB, 0 3 RO TO 450

WRETE (1U-Fell) ILTHY!!NEG!IZUNEOISIRAT'lSUBwNAHSUHySUBH?!HiSTPH

1 eRAGHenAL s IGRP e TTYRE
11 kﬂHMAI(6AyAﬂ'PlﬂrZISv?AR'Flﬂ.ﬂwF7.50214mllvfﬁlsll)
axd  IF - np0R2 WNEe ¢ 3 GO ID 850
I[F € TelaT off ) 0@ 40 450

It ¢ 155U WFRE. B) nRITH (TulTe12) TETRY2 s FREG2y L7ONE2e ISTRAZ

14 15U ey PEVIPR oGV o DEVTIPHWUVE L TYPLE? .
12 FORMAT (Ad oAt 2102 PaF b 3e5F S 501X 11)
450 INEGLz TdbG
170kEd s (70N
I5TrL= TITHAT
TSUNL = [SUR
G TO 10U

480 €MLL ERREFSC(1v1)

‘ WRTTF THATLER RECORD ON INTEHMEDTATE SUBSTRATA FILE
490 WRITE (LIS}  ENDATAy  ZERGWIZ1eiT )

REWTHER THTSUEG

ChLL CaLGEN

TF € Tyl Fle @ 3 GO TO G090
JHRELGs ¥

NSEGS P

IRt GL= b

Tttt O

t5tsls 0

1s3unL= &

I8L6GL = O

ISKACrz O

IF ¢ BLISY WNF, & ) NWRITF CInUT+19)

1 EOKMAT (20HI  SAHPLE SEARENT 1D/}

1 TS, TTRIND (TTLLST{I Y elateb) el TYVE

3 FOARPAT E4UVIX!Aﬂw?I”1?IS|180A1QTEV[Kt]?!l!wll:l3leclale“Al

I eiXetelXveTaelidyfly
TESY FRAR EMB QF SERMENT v DATA

10 IF [ TrTRY LEQ, LEpATA Y GO T0 R
IF{IREG = JREGLI99T950%+515
503 TF (TeOnk w  IFZUHEL )SYTS09+515
s LFETOTRAT -  15TRIIONTAS0TANI5
507 [FUTS = TEURL)IY9TR124515
12 IF(Tuip = TSFGLITIT997+51%
519 CORTERY
nskhiLe ROELC ¢ |
HATLS LAT() : .
SLATA3)= LATLY)
Bl UMl 2)= LONRL?)
S RUARE L RIS G -
ne Lhiabl: @

q
500 RFAD (15IRe%) ISEGyICTRY $1REGY LZONF ¢ TSTRAT ¢ ISUBLLAT rLUNG
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CHECK DATA ENIRIES UN SAMPLE SEGMENT 1D DATA CARD,

CONVERT LATITUDE MTIN, TO UEGREES ANU ADD B0 LATITUDE DEGREES.
GUAT3  SEAT(?) ¢ 3VAT(¥)/00.0 '
BF L BLAT JLE. SLATHMX ) 6@ 10 £10

TALL FREMES (398)

IF £ LAT(1) LFu. 1145 ) GLAT= = GLAT

FTLGEN

FILGEN

FILGEN
FILGEN
FTLGEN
FILNEN
FILGEN

CONVERT LUMGTTUDE mIt. TO BEGREES AND ADD TO LONGITUDE QEGHEES . TLGEN

GEUNGE SLOLG(P ) + SLONGE3)Y /6040
IF € Cpons JFe 18040 ) GO TR 620
CALL FrERES (%e1)
FOR LEGATLIYE (WESTEHRN) LOHGITUNES SUHTRACT MAGITULE FRUOM 360,
PFE € {pid 1) obN, Ife )} REOUGS SbUeQ = ulous
CONVERT LATITUDE ANMU LOKGITuURE TH RADLARNS
RLAT= il ATEDEGTIH
GEUNGE CLAKGeTLGTAN
CUFEK SHING/RINTER WEFAT THDECATOR,
IF £ Ia¥ JHE, 1V'5 (AND. IS5 JHE. THK ) CALL EHRRMES (3010)
FFCTISEG Wity 0)1TRINR = O
IFLTISEG LR, 0YGA TU 800
IF(TiPIND ok, A)GU 1A &30
T = 0

B heh 12146 -

FFCITLISECR) obfe 0)GO TQ 625

It = cl + 4

CONT I

HLILT HE. IGO0 TU 627

LALL FrRKHMFSTS+3R)

po opan 151107

prt kA0 Jaled 0

xF(J mEn- ILULI’G@ TU bTS

FROTTLISTOL) WJhve LIRPRTCIDIIGO 10 040

COMT Ihyk )

FTRPRT(TLACTY = ITLTST(T)

plurt s Hurg + 1

CUETIE

GO TU MO0

THA LR (ILRE) = 1566

ILur = Mor + 1

IFCILOE ol be PU0D LAND. ILOCE JLE. 2000362 10 800
WRLITECThUT s 18) 1HLuCs TLOEY "
G T {000

IV { fuhbt NEe © 3 6O TO B30
ALL BLGMFNT SAMPIE DATA I5 GOAUN, WRITE DME RECUORD UF SEGMENT
IR NMFLTATE FILF.
IFLFATAL JEH, CINSERR & NSRGR + |
rulinl My, Mt SEGRENTS BN THIS SUBSTHATUN., .
IF ¢ I1slib Mie I3Usl 3 GO Tu &l0
FF € TSTHAT (Nbo ISTet ) 60 YO B10
IV { T/EHF GNP, BZUNLL Y L0 TU Bl
IF 0 Turl Wbt THFGL 3 GO Tu 829
by, GRS TRATHG, ARJUST THASER AND PEINIFIALITE CPUNTFHS.
[MESE e AN {IHASEGeNSFL) .

NSERE D

Ttz TREG . -
F7umil = 170N

151kL= FHTrAT

pam,s b

HSEes sEn o4 )

FILREN
FILGEN
FILAEN
FILAEN
FILGLN
FYLRLN
FYLOEN
FILGEN
PTLneH
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FILGEN
FILGENS
(B IRAL
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F ILREN
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HILGe K
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FILGEN
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ISERL = I1SEG MDY
1 MWKRITE (TRTSEG) LCTHY ¢ ISEC; TREG IZONE y LSTHAT ¢ 1SUL «ULAT e ALONG FILGEN
1 s15W,ITRINDY{TILISTIIY e 121 46) FTLGEN
By IF ¢ ILTST iR 0 ) Ao TO 540 FILGEN
e JLIST . 0y PRINT OMT CARD THAGES FOR SAMPLE SEGMENT DATAL+TLGEN
AaRITE (TEUT«LS) I5FLe [P TRY s 1PEGRT200F 9 TOTRAT s ISUBaL AT o UNG P ILGEN
1 iS5, TIRIUN CITLISTE e I2lah) e 1T YR L fTLGEN
13 FOKMAT (AXelaol¥orAte2T 82Tl el 2ot Xel 20 XvAleTSelXeT2r1XeAl FILGEN
TeleltytAetaldstiXe[1) . FTLGEM
GO Tk 50D ETLGEN
FILGEN
KRITF THAILER RECORD ON INTERMEODTATE SEGMENT FILE FILGEN
900  WHITE ¢THTSFGY  EMBATAe € ZEROwI=1415) £ ILnEN
HE#IND TLISEG FILGEN
IHXGELs MAXR (IMXSEGeMNSFL) PTLAEN
IF ( JudSFG JLbe PXSER Y GO TO 990 FRLGEH
AR1TL (TulTeel) IMASFG¢MXSEL FILOEN
23 FORMAT /70y HAX. NU, nF SFGHENTS IN ANY SUBSTRATA =I% FILGEM
1 pAN¥H EXCFEDENG MYXSEG 219%) FILDEN
100 STup FILneN
960 IF4{TISER Lt0, 016N TY 999 FTLARM
D 9y Tt TLNCH . FILREN
[SECER = TTHRIC]) FTLOEN
B 99h Js1, T 0L FILOEN
IFATIEATHIJY Wb%. ISEGPRIGOD TO 998 FTLOEN
g% CONTIME FILREN
WRITECINUT ¢ PU) ISEGIER FTLGEN
20 1 ORUAT//21H TRATHING PRIORITY SEGMENT 2B 88K 15 EITHER NUT A THAETLNEN
tIMIML SEGRENT U NOGNEXESTANT) FILAEM
JFRR = TERH ¢ FILGEN
FATAL = 1 FILGEN
998 CONT M tILREN
LY Tu 999 Mt
997 FAalAL = 1 Mrpa
IR = TERR » 1 Hitp
WOITEPOUT oS IHLG o TZONF ¢ TSTHAT+ L5UR ISEL Hrpa
2%  FORNAT (1HD0SH SAMPLE SEGMENT LU CARD IS OUT OF ORDFH. TD = v LR P
1274.414) nend
999 alRITE (TOUISET) NSHE ¢ NSYC s MISF GC e NCREN ¢y RLRECD «NSULRKRNSEGRY ¥ ILGEN
1HORDP » 1FRP FILGEN
17 FRRUAT (771%, Tlhe $AH  SURSTIRATA SISIARTCAL DATA CARUS READ FILGEN
{ A1XelAe39H SUBSTHATA STATISTICAL DATA CANUS KEAu FILGEN
2 A1 %effle3GH SAMPLE SEGMENT IU LDATA FARLS WHEAL FILGEN
PR LA LRuP CALENUFH RATA CARDS NWEAD FILGEN
CPstNele, 8 LROT CATENOFH ERWOR BATA CARDS READ FILGEN
3 /tkeldedthH SUBSTRATA INIFRMENIATL F1TE RECORPS wRITTEN FILGEN
4 /1R p8e0 5N SELPENE - INTFRMLDIATE FLTE RFCOWPS WMRLITTEN - FILGEN
P/1Xe L0, 89K (RGP CALEMDEH INTFHMEDIATE FILE WECORDS wRITTEN FILGEN
S At lne20M 1wPUT FREORS DEIFCTeD} FILGEN
FILAEH
IF € AT L10, 0 ) BETURN FILOLN .
HRITE (TUHT e IUREN
24 FUhMAT /74501 FALAL LRHUN IN TNPUT, JOH ABRURTED) tTLGEN

e TR S vl i e . . AP

18 FMuMAT (/7084 MAY NO OF THAINING SEGRENRTS IS 2000,1L0C = oIby 9 ILOFTLAEN

fet = +1%)

stup

(A HY

PILAEN
FiLGEN
FILOEN
CILAEY

~
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SUBROUTINE GRPCAL CEGRID, JGRID INDEX#F 19FJe LFR)

THIS RQUITNE COMPUTES THE BEST TNDEX VAIUE FuUR A GIVEN GRID PAIR
b CONPINATES IN THE GLOBAL STLRLDGRAPHIC IMUEX MAIRLX

CHlmHUY fCRNST/

LPTeRELFOR,y SLATHXSFNDATALZERDS INP s TUUT 4 INTSUBS INTSFLe ISLNk e
2ICHF o TSHE yLRSTIUE wLHEWF ¢l RSHF o T TNeMXSEG ¢ ITAL IRy TLHE » AREALF

3o TOMIe 1 ER2PIGROTP
IMITGE R TFHED

CNsingk fOTHAL/
LICRTINE R Y 1) BL{500)
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Problem Description for System Error
Executive (SEE) Program

1.0 SCOPE
1.1 PROGRAM CAPABILITIES

This program provides the means to create certain files containing
error coefficients and terms necessary as input to the LEM program.
The input data to this program consists of three card sets containing YES
error and truth data, CAMS error data and signature extension data., As
the data on the cards is transferred from card images to the output data
files, each data field is checked for validity and each card ID group is
checked against the substrata histerical file to detect missing data., A
message is printed for each error found. The program provides on
option a list of all cards and also a listing of all records written on the
output files. The output files are the YES error {file, CAMS error {ile

and signature extension file,
1,2 PROGRAM DEVELOPMENT AND ORGANIZA TION

The program will be developed in FORTRAN IV on the CDC 6600
time sharing system and later converted to FORTRAN V in order to be
run en the UNIVAC 1110 at NASA, Housten, under EXEC VII.

1.3 OPERATIONAL ASSUMPTIONS
] One case may be run at ene time,
e Only one country may be processed in a case,

] The three data card sets must be on separate inpet files and
in sert as follows:

The major sort field is listed first,
1. YES error data, set b

Country, region, zone, strata and card sequence number
2. CAMS error data set 6

Country, region, zone, strata, substrata, segment and

card sequence number
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3. Signature extension set 7

Country, region, zone and card sequence number

All cards in a group with the same 1D must he present even

though a card may contain only blank data e'tries.

The program will require less than 20, 000 words decimal of
storage in the CPU of the UNIVAC,

The program will run only if the specified substrata historical
file is present.

Except in the case of an input card set being out of sort, the
program will continue checking for field errors and for mis-
matches vs. the substrata historical file. A fatal error will
stop output files from being written,

Input data groups for which there is no ID match on the sub-
strata historical file are considered to be extra data and are
not written out on the output files,

IDFRS and IDTOS specify ID limits for which certain errors
are considered to be fatal, If a normally fatal error occurs
on a card group outside these limits, it will be considered to
be non-fatal,

A nepgative non-zero entry in any card input unit designator
IYESR, ISIGEX or ICAMER indicates that that data is.net to
be read or processed and the corresponding output file will
not be created.

The United States must be assigned the symbol "USA " and
Canada must be assigned the symbol "CAND",
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——— | —————

' 2,0 INPUT

There are four card sets and one binary data file required as input
to this program,

The card sets are:

1. Program centrol card

2. YES truth and error data
3., CAMS error data
4

. Signature extension data
The data file is:
l. Substrata historical file
2,1 CARD INPUT
See input data description sheets on Pages 259-263.
2,1.2 Card Formats
(< See card format sheets on Pages 264~267.

2., 1.3 Deck Setup

The input card data stream will have one card, the program control
card,

The YES data will be on the file specified in IYESR (Unit 1 is assumed
if this entry is 0). '

The CAMS error data will be on the file specified in ICAMER (Unit 4

is assumed if this entry is 0),

The signature extension data will be on the file specified in ISIGEX
(Unit 2 is assumed if this entry is 0).

In the case of the signature extension and CAMS error data cards, if
the data is constant for a particular ID level such as zone, only one card
group may be filled out for that zone and all ID levels below zone are left
blank,

—— =
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Name

Pimension

Nominal
Value

INPUT DATA DESCRIPTION

Range

Units

Description

CASE

LIST

BFRS

DTOS

YESU

SIGEX
CAMER
CSESH

CTRY

r

1

0,0

0,0

o dETAII S Ll ey s is i

1-9999

Case no. to be assigned to identify the three
output files.

List option to list all input data cards or only
those in error and all eutput file records.

. =0 list cards in error
= 1 list all input data cards

Z list all input data cards and all output
file records '

Specifies ID of starting zone for which errors
are to be considered fatal. lst item region,
Znd - zone, Blank er 0 entry means entire
ID range is active,

Specifies 1D of ending zone for which errors

are considered to be fatal,
2nd - zone,

l1st item is reg.,

File unit ne, for YES input card data, Minus

 value means not to read or process this data.

File unit no. for sigmature extension input
card data, Minus value means not to read
cr process this data.

File unit no, for CAMS error input card
data. Mlinus value means not to z'ead or

process.

Zero or blank means not te check on case no.

. of input substrata historical file.

' Four character country name {i.e., USA ,
. USSR).

00~NY=~L209-%¥£Z82
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DESCRIPTION o
Units Description
- Region no, _"_'
- Zone no.
- Strata no.
- Substrata ne. ;
- Segment no. .
Quin/ True yield of stratum (for USA , ard CAND -
hectar hushels /acre.
| Yr, Mon, | Year, month and day for error truncation.
Day | If lst value is 0, then there is ne bias or std.
dev. data. Any other 0 value terminates {;
data entries, —
:
Quin/ Bias error of yield. One value for each #¢
hectar value of IERDTE for USA , CAND - bushels/ :
acre, |
Quin / Standard deviation of yield error. One value 3
- hectar for each #0 value of IERDTE for USA , .
| CAND - bushels/acre. ;
\
| - Nominal frequency of labeling wheat given :
pure wheat pixels (conditional prob.). One R
for each window. o
o _
m R
- Neminal frequency ef labeling wheat given o2 i
mixed pixels {(cord. prob.). One for each P ]
window. oo
E:.l] o
- Nominal frequency of labeling wheat given 'W
pure other pixels (cond. prob.). One for c
ecach window. &
o

oy




INPUT DATA DESCRIPTION

‘ Nominal
Name 1 Symbol . Dimension d Value Range Units Description
+ i
BWW BW /W }‘i 4 , 0 49,999 - Bias error in classifying pure wheat pixels. T
‘ : 1 : One for each window. |
; |
BWM - BwW/M); | 4 ] 49, 999 - Bias error in classifying mixed pixels,
f l One for each window,
BWO ‘ B(W /‘Obi | 4 o 49,999 -  Bias error in classifying other crop pixels. T
| | Ome for each window.
SIGWW 1 oW /W )'i : 4 0 0-9,99 - | Standard deviation in classifying wheat
i pixels. One for each window.
SIGWM ' oW /M)i 4 10 0-9, 99 - : Standard deviation in classifying mixed :
i I pixels, One for each window. :
SIGWO g{w /‘Ol)i 4 0 0-9.99 - | Standard deviation in classifying other crop
| pixels. One for each window. :
BPW Bow 4 0 - +9.999 - { Bias in proportion estimate (model #2).
1 ! | One for each window.
SIGPW T owr 4 | o 0-9, 99 - Standard deviation in proportien estimate ;
S {model #2). s
FOR MQDEL | SIGNATURE EXTENSION
i 1
B1W | Biw 1 0 49,999 - Multiplicative bias error W/W. :
B2W I By 1 0 +9. 999 - Additive bias error W /W. >
. . ’ . 'y
a = XS
SIGIW O W 6 - 0-9. 99 - {1 Multiplicative std. dev. error (W /W), One & 5
! | for each training prierity segment, S :
i : | : —— il
i ] -3 - e
siG2w | oy ; 6 - 0-9.99 | - | Additive std. dev. error (W/W). One for i :
I3 i ! each training priority segment. : o g
| t i
| ! o 3
I | | 3
i | | .
i T " o i o . . ) e i o




INPUT DATA DESCRIPTION SURS—
‘ ‘ Nominal ﬂ
Name 1 Symbol \ Dimension l Value [ Range Units Description |
x; ia .' L
B1M I IM 1 ' - +9.999 - Muiltiplicative bias error (W/M).
B2M - | 1 - $9.999 | - Additive bias error (W /M),
2M X |
1
SIGIM T M 6 | - 0-9.99 | - Multiplicative std, dev. error (W/M), One ;
| " for each training prierity segment. R
| |
S1GzM Oy iM | 6 H - 0-9.99 .| - Additive std, dev. error (W/M). One for “
' | ‘ each training prierity segment,
B1O Bo i 1 - 49,999 - Multiplicative bias error (W /O).
520 B,q 1 - | +9.999 - Additive bias error (W/O).
SIG10O %110 | 6 - 0-9, 99 - Multiplicative std. dev, error (W/O), One :
_ for each training prierity segment, 3
SIG20 i | 6 - | 0-9.99 - Additive std. dev. error (W/O). One for i
' | |  each training priority segment.
| | FOR MODEL 2 SIGNATURE -EXITENSBON 3
! | ]
Bl B 1 1 ) - I *9.999 - Multiplicative bias error '
| ! | 4
B2 B, 1 i - #9-999 - Additive bias error ]
SIGL Ty : 6 ! - 0-9.99 - Multiplicative std., dev. error. One for
3 L each training prierity segment. - g O
{ { Lt ;
SIG2 0, 6 - 0-9.99 | - Additive std. dev. error. One for each B & :
i ‘ |  training priority segment, s :
ISET 1 - 1 - - i - Card set number in colaumn 80. 5 for YES N o
j error data., 6 for CAMS error data. 7 for ' T
i signature extension data. g
é:
o
T i - L S T S TR U T . ﬂ_;mmm‘:;w,;_ﬁmmj




o ‘ v
INPUT DATA DESCRIPTION
Nominal
Name Symbol !Dimxens}ion - Value Range Units l Description o :
1 T - Il <‘
I i Hi
SEQ - 1 | - - - | Card sequence number within card set with
3 | - the same 1D, Used to identify each card of
1 | ‘ ~a group. YES error has a 2 card group.
‘5 : i CAMS error and sig. ext. each have 4 card L |
: ! | ! groups, j
| ‘ :
i .
| |
| | |
Iy 11 i | i
iy ip
i |
] 3
: | |
| | |
\|| |
: | i
i ‘
1 ’
‘ &y %
| | Do
| N
¥ S
w o
oD
- ~1
! ]
oo
I 4 c
]
| =
1 < ;
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YES Errer Data Card 1 - -————,
L 5 9 12 15 . 19 24 30 36 42 48 54 60 7980
‘ ' - : ‘ Error ! , . .
t ; _ Irunc. | Date 2 | Date 3 |Date 4 | Date 5 | Dete 6
Country [Reg | Zone Strata ! Y | L ~TT : T . e
| | ;‘ lyiMmiply MipjyiMiD|{YiM|D|[Y|M[D|YIM{D ' . :
: : 1 L ! . .
A I3 I3 I14 F5.2 312 312 312 32 312 312
YES Erroxr Data Card 2
1 5 9 12 15 19 24 29 34 39 44 49 54 59 64 69 74 79 80 ;
. = " T -—-"-—-ﬁg
\\/ f ; \ i _ Bias Error of Yield Standard Error of Yield :1
' | Country| Reg | Zone | Strata ; ‘ ‘ ! j ) J
/\ _ ' ‘ ‘ By 1 By B, : B, | Bg By g, | 9 g4 o, Oy o, 5 Is
' . | ) | ] | | i | : :
Al 3 I3 14 bF5, 1 6F5.2 f
: £

SEFE Data Cards ) k
~ :
F
og a-; }
X i
[ | '
o o .
Ut O e ——ia
X
-
I
. o]
. c
- ' ;
[ O !
<

P L




CAMS Errer Data Card 1 for Pure Wheat Pixels
5 9 12 15 Ig 23 27 31 35 39 45 bl 57 63 67 71 75 79 80 ;
i 1 a| ) Nominal Freea, leabel Wht, | Bias Errer in Clasgifying Wheat Std, Dev. Classifir Whe, | : :
i U lae . Sub- I i ' { I
qt | Country| Reg. (Zone [Sirat [sitratz'j PW/W), !P(WIW)Z_‘P‘(W!W)B 1:>(v.rf-v.r);.1 1B[W/W)H‘ B(W/W), Bw(wfv.r).3 BIW/W ), [o(W/W), oW/ ), [olW/W), TW/W), . c,'
. ; . Bl ; ‘ ‘ ,
A% I3 i3 M4 14 ' 4iF4, 2 4F6. 3 4F4, 2
CAMS Error Data Card 2 for Mixed Fuxels . ‘f
5 9 12 15 19 z3 27 31 . 35 35 45 51 57 63 67 Tl 75 79 80
H g R 1 . 3
- : ‘ , Neminal Freg., Label Wht, Bias Error in Classifying Wheat | Std. Dev. Classify What. |
e : ! Sutb e T : [EEEETEE
ot Country| Reg. { Zone S.tr.'a.ha.s Erata -~ | : :
N i I ‘ “'IP‘.'.V\’/M)}, P(W/M),| PW/M) PAW/MYBW/M) | BOW/M), B(W/M),| B{W/M),|a(W/M) | 6{W/M), SV /M) 5 | eI M) .| d
A4 . I3 I3 14 4 4F4.2 4F6.3 4F4.2 |
F
CAMS Firror Data Card 3 for Other Pixels
5 9 12 15 19 23 27 P 35 39 _45 51 57 63 67 71 75 79 80 :
Nominal Freg. Label Whi, Bizs Lrrer in Classifying Wheat Std. Dev. Classify Wht, l
* | Country| Reg. Zone Stratasub' | , . : , —_—
nt strata P(W/O) | POV/O) | P(W/O) JPW/O), [B(W/O), |B(W/O), |B(W/OC) | BIW/O) | (W /O) || o(W/O) , |G(W/Oj 5 | o{W/O) - j
1 2 3 4 1 2 3 4 i 2 3 113 e :
Ad 12 13 14 14 4F4, 2 AF6,3 454, 2
CAMS Errer Data Card 4 8 ‘
!
£ 9 1Z 15 19 23 27 31 35 39 45 51 57 63 79 80 ,
f ‘ 1 Std. Dev. Propoercion Eat, Bias in Prepertion Istimate o l :
- Lo e ISub- ol 1
. [Country | Reg, |Zone [Stratay , . | . g M |
ne : o(P/WY, [o(RIW), |6IP/W ), | a(B/V) | B(B/W) | B(P/W),|B(P/W),| B(2/W) I I DEN
1 2 2 3 1 2 3 4 e
Ad 13 13 14 14 484, 2 4F6.3 o~ r?: :
~3
SEE Data Cards (cont'd) ;3 3
o 4
1 —— e
[ . p
o
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Signature Extension Data Card 1
5 9 12 15 21 27 31 35 39 43 47 51 55 59 63 67 71 75 7980 |
) o : Mult, Std. Dev. Error W/W | Additive Std. Dev. Error W /W - . :
Coun- o ; ‘ ‘ ‘ —
Reg. {Zone [ByuiBhyr b ! ; .
Y | : W) 1w | Oow | Fiaw | Tlaw | Crsw | rew | Tarw | Ceaw | Te3sw | T2aw | %sw | 26w b
b ] i 1 i 5 . ! X 3 .
A4 13 13 F&3 F&3 6F4.2 6F4., 2
Signatare Extension Data Card 5
5 9 12 15 21 27 31 35 19 43 47 51 55 59 63 67 71 75 7980
/ | . o Muit, Std. Dev. Ervor W /M Additive Std, Dev, Error W/M
o - by . ‘ ' T ‘ '
8 . |Reg. |Zone (B, B, ‘ ‘ - | ; ‘ *
oy | M Z'M;l o | %izm | %ism | Cram | Cism | Trem | T2am | Tzam | %e3M | TeM Orsm | T26M- N
A4 " I3 13 F&3 Fb.3 6F4.2 6F4,2
( Signature Extension Data Card 3
9 12 15 21 27 31 35 39 43 47 51 55 59 63 67 71 757980
| : | Mult, Std. Pev, Errer W /O _ Additive Std, Dev, Exxor W/O ! 1
IRer. | Zone |B, 1B, 1 t ‘ ‘ ? ‘ . { l
| 10°20| 9116 1 950 | G0 | Y40 | Cis0 %160 | %210 | Y220 | %230 | %240 | %2s0 %150 307
13 13 F&3 Fa3 6F4. 2 6F4.2
| Signature Iixtension Data Card 4
5 9 12 15 21 27 31 35 39 43 47 51 55 59 63 67 71 75 7980 )
/ 1 Multiplicative Std. Dev, Error Additive Std, Dev, Error R ‘ 'j
A [CoUn 4 Reg. [ Zene B, |B o o - e o g o c | o o] = e
bry |8 [ 4OF S ] 1w %1z ) 13 14§ Yis 16 21 T22 T23 24 25 26 ® =il ‘
; ' R RRaINl BN
: 13 I3 TF6.3 F&3 6F4. 2 6F 4.2 38
™~
-]
SEE Data Cards (cont'd) ,:_J
a
1
o -y
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2.1.4 Rules for Entering Data Items on Cards

2, L,4.1 General

4,

Integers must be right justified,
Alphanumeric data must be left justified,

F format numbers must have the decimal point present, i.e.,
F6,2 - NNN.NN, However, the user may override the specified
field fermat as long as the total field width is not exceeded.
Except for IYESR, ISIGEX and ICAMER, all other nominal values

are zZero,

2,1.4.2 Rules for Inputting Specific Fields

ICSESH must match the case no., of the substrata historical file,

1f IDFRS and IDTCS are left blank, then it will be assumed that the
occurrence of any fatal error will terminate the writing of that

cutput file with which it is associated,

1f the first entry of IERDTE data ic 0 or blank on card 1 of a YES
data group, then the card 2 data is ignored (the card 2 must be
present but can be blank except for ID)., The IERDTE data and
card 2 data from the last non-zereo IERDTE data group is used to

obtain values for the current group.

All standard deviation, bias and frequency data items are checked

to be within valid ranges. See Section 5.2 for shecific field checks.

2,2 FILE INPUT

The only input binary data file is the substrata historical file. See

Section 2, 4 of the Users Manual for format and contents,

e e h s e T e e
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3.0 PROCESSING
3.1 OVERVIEW

The pregram is basically an input data card error checker and data

file generator.

The program will be organized into five basic routines consisting of
driver, YES input data precessor, CAMS input data processor, signature
extension input data processor and error processor. The driver controls
the reading of the substrata historical file and the calling of the input
processors. Each of the input processors reads an input card group,
checks each data field for errors, prints on option the input card image,
correlates the substrata historical file with the input data and writes an
output file, The error processer catalogs and prints out the input data
error messages, The program will continue to read each data type and
error check the data until an EOF is reached for that data, regardless of
how many errors are detected. If a fatal occurs for a data type, the

writing of its output file is terminated. The only exception to this process

is that if any input data set is out of order, the program terminates process-

ing and returns control to the system,
3.2 PROCEDURES AND EQUATIONS

There are no application oriented procedures performed except for

error checking which is described in Section 5. 0.

The only calculation performed is that if the country is either USA
or CAND, then the yield data is input in bushels per acre and must be con-
verted to quintals per hectar before being written to the YESERR file, The

conversion equations are:
1. YIELD = YIELDI / 1, 4869664
2. BIASY(I) = BIASYI(I) / 1.4869664 for 1=<1<6
3. SIGYIE(L) = SIGYII(I) /1.4869664 for 1S1<6

In addition, the truncation date IERDTE is converted to Zula date
prior to being written on the YESERR file,
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) 3.2 PROGRAM FLOW

i Initialize Data
g and Flags
Read Control Card

occurred on

Block Diagram

an EOF

SUBHST
File?

from SUBHST File

Read 1 Record ]<

Set SUBHST
ID to Binary
1tg

Did
an EOF

occur in YE§ — XS

N Data Inpuat
File? A<

NO

Did
ID Change
t Strata Level

a

N/
Call YESD to Read,
Check and Print YES
Input Data and Write
1 Record en YESERR
File

Did

an EQOF YES

Have
all Inpat
Files Reached
an ECF?

occur in CAMS
Data Input
File?
L ¥ NO
Call CAMD to Read,

~ Check and Print i
@_> CAMS Input Data

“] and W rite Records
on CAMERR File

Did

an EQF °

occur in SIGEXT

Data Input Fil
o
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SIGEXT File

Call SIGD to Read,

Checlk and Print Sig.
Ext, Input Data and
Write 1 Record on

Did
ID Change
at Zone Leve. for
SUBHST File
? ~
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[ ] 4,0 OUTPUT -
:
There are four media of output: o
1. PRINT file i
2. YESERR file
3. CAMERR file
4. SIGEXT file
4,1 PRINT DATA |
4.1.1 ECHO Print ?f
If ILIST = 1 or 2, then each input data card image will be listed in a :
form as close to the input form as possible, ‘
' ]
Regardless of ILIST's value, if an error is found on a card then the g
card image is printed in an identical manner. :
Since each input data file is processed alternately, the listing of
each card type will be intermixed with each other. :
(- Print Format for the Control Card *
N :
IDFRS IDTOS ‘
ICASE ILIST REG ZONE REG ZONE IYESR ISIGER ICAMR ICSkSH %
NNNN N NNN NNN NNN NNN NN NN NN NNNN :§
Print Fermat for Bulk Card Data §
YES Data Group %
<——— CARDIMAGES FOR 1 ID GROUP ——> 15 ;
L CARD IMAGES FOR 1 1D GROUP —— 25 g
CAMS Data Group %
: - CARD IMAGES — 16 i
- 26 o
36 oo
S T 46 g
Sig Ext Data Group

S CARD IMAGES sy 17

27
37 ;
. 47 =
( ) Repeat for each type and group unless a particular type is omitted via the
file unit flag,
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4,1,2 Intermediate Dcbug Print

If ILIST = 2, the couients of each record written on an output file
is printed. Again the printout for each file is intermixed in the order of
processing. Assuming all three files are being writte:, the format is

as follows:
YESERR File

ICTRY = AAAA IREG = NNN IZONE = NNN ISTRAT = NNNN
Y = NN.NN (IERDTE(I), BIASY(I), SIGYIE(), I=1,86) =
NNNNN NNN,N NN,NN NNNNN ———> etc.

CAMERR File

ICTRY = AAAA IREG = NNN IZONE = NNN ISTRAT = NNNN ISUB = NNNN ISEG = NNNN
(PWW(I), PWM(I), PWO(I), BWW(I), SIGWW (L), BWO(I), SIGWO(I),

BWM(I), SIGWM(I), BPW (), SIGPW(), I1=1,4) =

N.NN N.NN N.NN NN,NNN N.NN NN,NNN N,NN NN, NNN N,NN NN,NNN N,NN

Second set is on same line,
Third and 4th set is on 5th line.

SIGEXT File

ICTRY=AAAA [REG = NNN IZONE = NNN

BIW = NN.NNN B2W = NN, NNN SIGIW = N.NN1 --- N.NN(3 SIGZW = N, NNl' -~ N.NN6
BIM = NN.NNN B2M = NN,NNN SIGIM = N.NiN1 - N.NNé SIC2M = N, NNI’ -= N, NN6
B1O = NN,NNN B2O = NN.NNN SIGlO = N, NN1 .- N.NN6 S1G20 = N.NN,, -- N. NN,
Bl = NN, NNN B2 = NN,NNN SIG!l = N.NNl --= N.NN, S1G2 = N.NNl - N.NN6

4,1.3 Status Information

The following information will print out at the end of the run.

NNNN SUBSTRATA HISTORICAL FILE RECORDS READ

NNNN YES DATA CARDS READ

NNNN CAMS ERROR DATA CARDS READ

NNNN SIGNATURE EXTENSION DATA CARDS READ

NNNN RECORDS WRITTEN ON YESERR FILE., ICSEYM = NNNN
NNNN RECORDS WRITTEN ON CAMERR FILE, ICSECE = NNNN
NNNN RECORDS WRITTEN ON SIGEXT FILE, ICSESE = NNNN
NNN INPUT ERRORS DETECTED
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' Either one or the other message will print
JOB COMPLETED

FATAL ERROR OCCURRED IN SEE, FOLLOWING FILES MAY NOT BE o
. ANY GOOD
. AAAAAA AAAAAA  AAAAAA .
4,2 FILE OUTPUT |

Up to three files are output from this program.

1, YESERR -~ YES Error File 7
2. CAMERR - CAMS Error File
3, SIGEXT - Signature Extension File

See Section 2, 4 of the Users Manual for contents and format. ;
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5,0 ERROR PROCESSING

With the exception of the wrong substrata historical file being mounted
or any data out of sequence, the program will continue ie check for all types
of errors even though the writing of a given output file nas stopped, There

are three categories of errors:
1, TFatal with immediate termination ~ level 3.

2, Fatal fer a given input data type - error checking continues

but the writing of the corresponding output file stops ~ level 2.

3., Nonfatal - normal processing continues - level 1, The card
image of the card with field errors or card ID which triggered
a general error will be printed prior to the message., The
error checks, messages and fatal statas are given i. Sections
5,1 and 5.2 below.

5.1 GENERAL

Level 3
Code No,

1. A check is made that the correct substrata historical file has

been mounted as specified by ICSESH,

Message:

EITHER THE SUBSTRATA HISTORICAL FILE HAS NOT BEEN
MOUNTED OR IT HAS THE WRONG CASE NC, PROCESSING
IS TERMINA TED.

2. A check on sequence is made from country down to the card
sequence no., for each active card imput set, In addition, a
missing sequence no, in a card group with the same ID will
cause the same action to be taken,

Message:

THE #-mm=~ INPUT DATA SET 1S OUT OF ORDER. PROCESSING
1S TERMINA TED,
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3. A check is made to make sure the ID in IDTOS is = the ID
in IDFRS, )
Message:

ID IN IDTOS IS NOT GREATER OR = TO IDFRS

The folloewing errors are level 2 if the crror occurs when the current

ID is in the range specified by IDFRS and IDTCS. Otherwise, it is a
level 1 error.

10. A check is made to make sure that each SUBHST record has a cor-
responding record for each of the active input card sets for YES and

Sig., Ext. This situation will only be considered an error in case of

Sig. Ext. input if there is at least one segment in the SUBHST record.

Message:

Optional line
LEVEL 2 =« WRITING OF vcacaa FILE TERMINATED
ICTRY <<=~ IREG -~e~ IZONE -w-= ISTRAT ---- ISUB e-w-
-=¢--- INPUT DATA SET DOES NOT HAVE A RECORD WHICH
CORRESPONDS TO SUBHST ID.

11. A check is made to make sure that for each record i SUBKST
with one or more sample segments there is a CAMS input card
group for each segment,

Message:
ICTRY =«~- IREG ==~ IZONE «-- ISTRAT <--z ISUB ce--
CAMS INPUT DATA SET DOES NOT EXIST I'OR SEGMENT ww--
IN SUBHST RECORD.,

Level 1 Error

Code No,

15, A check is made to see if an extra input card group has been
input with no match on the SUBHST file.

Message:

THE ~----- INPUT GROUP DOES NOT MATCH WITH SUBHST
FILE AND IS EXTRA DATA
§,2 CARD FIELD ERRORS
The occurrence of any of these errors is level 2 if the error occurs

when the current ID is in the range specified by IDFRS and IDTOS, Other-
wise, it is considered to be a level 1 error,
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Code No,

20,

21,

22,

23.

24,

25,

A check is made to make sure the error truncation dates in

IERDTE on YES card 1 are in ascending order (if not all @),
Message:
IERDTE ARRAY HAS DATES NOT IN ASCENDING ORDER

A check is made to make sure YIELDI on YES card 1 is
between 0 and 99, 99,

Message:
YIELDI IS NOT BETWEEN 0 AND 99. 99

A check is made te make sure that BIASYI on YES card 2
is between -99, 9 and +99., 9,

Message:
ABSOLUTE VALUE OF BIASYI[S NOT LESS THAN 99.9

A check is made to make saure that SIGYIIL on YES card 2
is between 6 and +99. 9.

Message:
SIGYH 1S NOT BETWEEN 0 AND 99.9

A check is made to make sure that the P(W /i) data for a
CAMS card group is between 0 and 1,

Message:
PW- IS NOT BETWEEN 0 AND 1

A check is made to make certain that B(W /i) and BPW for a
CAMS card group is between -9. 999 and +9.999.

Message:

ABSOLUTE VALUE OF BW- OR BPW IS NOT LESS THAN 9.999
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Code No.
26. A check is made to make certain that % pw for a CAMS card
group i3 between 0 and 9. 99.
Message:
SIGW- OR SIGPW I5 NOT BETWEEN 0 AND 9, 99
27. A check is made to make sure that B, and B, data on the
signature extension card group is between -9.999 and +9, 999.
Message:
ABSOLUTE VALUE OF Bl- OR B2- IS NOT LESS THAN 9. 979
28. A check is made to be sure thato,, or@,, data on the signature
extension eard group s between 0 and 9. 99.
Message:
SIG1- OR $I1G2- IS NOT BETWEEN 0 AND 9,99
29, A check is made to make sure the dates in IERDTE are in

range, Year must be greater than 64, month must be between

1 and 12 and day must be between 1 and 31.

Message!

IERDTE ARRAY HAS A BAD YEAR, MONTH OR DAY NUMBER
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PART 11

COMMON BLOCK DEFINITIONS




[. R U SR A o S AR o }L i et P .\u,,?‘
| | } :
i l : . T
28234-6027-RU-00
Page 279
COMMON STORAGE ALLOCATION
Name ¥LAG _ Size Page 1 of 4
Funetion -
Dimen= For- s Sym= s
Name sion mat Description bol Units
i i) G - e e —— ner e e e L e
™
ACTRSV | _ 5 —
IREGSV . Saved SUBHST 1D e _
1ZONSYV - _J -
| 10UT __ | Unit 6 e
_INP _ _ Unit 3 5 _ L _ i
- See Pr oblem Descnptlon
ICASE | 1 I Case No. N B
] 0 - List cards in error only
ILIST 1 I |1 - Echo input card image _
' 2 ~ Echo input and print output Tecords
) 7 N - Starting féé_i_ea_:n + zone for levél_r?.rerrorsm
IDFRS 2 ;1 |toocecur o 1
_ Endlng region + zone , for level 2 errors
IDTOS A 1 te occur ) o L
. B Input YES unlt: narmnal va.lue = 1
IYESU R TRLG value indicates do_rgggead) B -
Inpu.l: Slg. Ext., umt nominal value = - 2
ISIGEX | 1 |1 (- yailgg_lgdlcaters@ not read}) - o
o 7 'Input CAMS unit, nominal value = 4
ICAl}/IER 1 I (= value m@lcates do not read) B
ICSESH 1 I Case no. of substrata historical flle
et e = - — S - = e — ———— — e
SUBHST ID for current record
ICTRY 1 1 - Country o I
IREG L 1 ____Region _
IZONE | 1 1 - Zone _ I
— S o= = —_ = =
ISTRAT | 1 II _ ___Strata . I R _

b T
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1

3

COMMON STORAGE ALLOCATION

Name FLAG | .. Size Page 2 _ of_ 3 o

Funetion. -

Rl S e i i b S i) i

s Sym= .
Name Deseription ym Units

3

b

;

;

= ﬁ

: SUBHST ID for current record : i {
i

]

.%

ISUB_ ) S D — Substrata e

] Previous SUBHST record ID
IREGP 1 1L I ] Recion

_IZONEP | 1 ol Zone

B #0 indicates a level 3 error has occurred '
IFATER | 1 1 [and job is abandoned 1 L 3

E_ \ IZSGC 11 1 I Count of no, of segments 1n 2 zone _ _ | , 4

| 1 - YES error, 2 - CAMS error, 3 - Sig.
ITYPE | 1 1 | Ext, error, error type = , : o

#0 indicates a level 2 error has occcurred
JFATREY ) 1 | 1 | for a particular input - YES inpat data __ | _

IFATEC | 1 | 1 | CAMS error input data

‘ IFATES | 1 I | Signature extension input data _ B
N =0, no level Z_error can ocecur
: IRANGE | 1 I |+#0, SUBHST ID in range for level 2 ) .
ICAMR | 1 | 1_|=0, read CAM input file B I
6 #0, don't read ﬁ
: IYESR YES anut flle i o _ -
;L'f ' o - ' :
: ISIGR | 1 [ I 1]  Sig. Ext, input file i E
IERR 1 1+ 1 Count on no. of errers which ha.ve occurred -
o 1 1 |=0, prlnt card :;naigé for this error ;
IPRINT i1 #0, card Lmage already pnnted _ - - :
- 1 =0, end ef file has not occurred on SUBHST 4
IEFSB 1 | I |#0, EOF has occurred
ISBHS | 1 | I |Substrata histery file unit no. = 3
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COMMON STORAGE ALLOCATION

Size

Page

of 4

Name

Peseriptien

Syme
bol

= = e e
Error cede no, as defined in Section 5. 2,
| IERCDE 1 41 Problem De seription o

o SRS R e AT R AR A e

ISUBCT

I¥YSCT

No. o:f records read from SUBHST file

No, of YES data group records read in

ICMCT -

| Ne. of CAMS data group records read in

ISGCT

No, of 5ig. Ext. group records read in

IYSERC

No, of records written on YESERR file

ICMERC

ISIGEC

No, of records written on CAMS error {ile

No, of records written on Sig., Ext. file

ILEVES

tlevel indicator - ILEVEL, Usedlb

Save location for substrata file change
2 S1GD,

IPSEG

Seg. ID on SUBHST file with no CAMS
input rec. for use by ERRPRO

IYESER

o +ieraamid i = [ ——

| YES error output unit = 11

_ICAME | 1 I |[CAMS error outputunit=8 »
IV-SIGEW 1 ]17 N I _Sig extensieﬁn output un-i_t_?_‘?_____ - B

) A o N B - s R -
IREG2P 1 - I i
IZONZP 1 r _

ISTRZP

ISUB2ZP

_ISEG2P__

et w2 ila e I E e
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COMMON STORAGE ALLOCATION

¥ Name FLAG Size Page_ 4 _ of 4 o

3

4

: ]
Functicn : ' :
: L o B |
- Disen- | For= o Sym- i |
Name cion | mat Pescription bol Units
1ZONILP 1 1 L Previous ID for YES input file ) 4
ISTRIP 1 _ JL.J - _ j

IREG3P| 1 =_1_] L B L |

' ~ | M Previous ID for Sig. Ext. input file T ;

1zoNsP| | 1{l{ B )

=1 - highest ID level chg substr, 1
( JILEVEL) 1t I | =2 - highestID level chg strata |
' =3 - highest ID level chg zone > for SUIBHST {ii

=4 - highest ID level chg region (
————— e e it = R — - B
For CAMS error data input
IFILT! | 1 I | =0 - constant for segment er none ;
S ' =1 - constant for substrata on down i ' : ;
=2 - constant for strata on down

[$

5; i =3 - constant for zone on down ;
=4 - constant for region en down :
o S For _Sfig.i Ext. same meaning except 0 -

IFILTZ2 1 1 -1ieans none; 3 - zone; 4 - region

| Icilioaladodill SRR N NS none; J - zome, = - rEe o1 _

:

|
f\

e — e E S — —
& P et e ————— — e — i -—
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Name

SIGIN

L | S D B Y b SR A S

COMMON STORAGE ALLOCATION

Size

Function Contains data for one sipnature extension

izput/output group

Lo BRARE ST R o R T B s R
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of 2

Page 1

ICTRY3

Dimen-

For-
mat

Pescription

| Country

_IREG3 1 1 | Region

___élgONEB | 1 I | Zone I

Blw 1 _ See Problem Description o
Ba2w 1
BiM | 1 I
oBaM | 1 N _ o -

siGiM | 6 N R R
seeM |6 | : i

Blo |1 1 R )

B20 | 1 I o
SIG1O 6 B — _

SIGZO 6 . ]

B ! . . o

72 o 1 .




Neme__SIGIN

Function__

COMMON STORAGE ALLOCATION

Size
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Page__ 2 of_2

i

Name Dimen= | For- Deseription
7 sion mat
SIG2 b See Problem Description
| o _
e — e e et el -t — — —— e —— —

ok hedheite i

PR T P LR A




Ehnrear bl A s e P

PRl G

 ;

Name

CAM SIN

COMMU:! STORAGE ALLOCATION

Size

Function Contains data for one CAMS input/output

group

I
t:
:
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Page 1 of

—

_ICTRY2

Di nen=-
sion

1=

Peseription

See Problem Description

Sym-
bol

Units

IREG2Z

1ZONE2

ISTRA2 | 1 I -

1SUB2

_ISEG2

_PWN i AﬁWﬁ Af‘FJt

50V S T S N N N A _

.$VVVV 4 )
BWM ) 4 N R R .
BWO 4 _ _ 3 L N .
SIGWW | 4 L

SIGWM | 4 L | ]
— — d
sigew | 4 |V |V ) )
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COMMON STORAGE ALLOCATION ' ;
h |
“ Name__YESIN . Size Page_ !  of | .:
Function Contains data for one YES input/ ' %
g : output group with = ID i
| |
| : Diren- For- ‘o Sym- .
Name sicn | mat Description bo.; Units
|
ICTRY! | | Country i ‘
IREGL Region 1 ﬁ
IZONEL | _ | Zone

ISTRAL | | | Strata *
. . i _ . - P j
YIELDI | 1 Flt. | YIELD - See Problem Description |
Year, month and day for six error 2
[ 1ERDTE | 3x6 |1 truncation dates; see Problem De scription
) ' YIELD bias error for dates; see Problem ?
CBIASYL | 6 |Flt. Descrlptxon ) :

, YIELD std, dev. for dates; see Problem
| SIGY XL 6 (Elt, Description e .
IQuintals ;
_YIELD | 1. |Flt. | YIELD for YESERR file . Y [Hectare :
| ITRDTE | 6 | 1 | Truncation date in Zalu for YESERR file | - |pays
— | - —— — e e " Quntal_,
BIASY 6.  |Fit, | YIELD bias for YESERR file o Y [Hectare :
a _ | ' ' . Quintals :
SIGYIE | 6 Flt, | YIELD std dev. for YESFRR file Y |Hectare :
[ it — — st = E:
; 7 . 3
N — —_—




Name

SUBHIS

COMMON STORAGE ALLOCATION

Size

Funetion Detail record from substrata historical

file; also header record data
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Page__1 of 1

Name gﬁzn' f;z:' Deseription 2_ nits
NSEG 1 I No, of sample segments in this substrata
IDSEG 150 I List of segment no's. 0 terminates.
IcrP | ! | 1T
PWHTH| 1 |Fl. - ]
AREA 1 Flt.__ o
PWTHT 1 7 Flt, .
NAGR | 1 |1 _ ,,, |
NAL | 1 I e
DELPW| L R —
DELPM 1 JFlt, B - - B -
cv @ P | o
_NAME | 2 | T | 8character name of SUBHST file N
Iese | U1 ! 1| Case no. of SUBHST file e _
IMXSEG 1 | I | Maximum no. of segment no's in IDSEG L
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PART HI

LIST OF SUBROUTINES AND SUBROUTINE
CALL STRUCTURE

R
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LIST OF SUBROUTINES IN SEE

Name o Function
© SEE. Main ¢ontrol routine for the program. Performs initialization

and wrapup functions,

- SEECON Reads the SUBHST file and controls the rea.dmg and process-
o ing of the three input data files, :

 YESD Reads a YES data card group, checks the data for errors and
_ - writes a record on the YESERR f{ile,

SIGD Reads a signature extension 1D group and checks for errors
and writes the record on the CAMERR f{ile,

CAMD " Controls the readmg ‘of CAMS mput data groups for all seg-:
: ments with = ID to SUBHST file ID.

SEGPRO Reads one CAMS error input ID group into C.AMSIN COMMON
and checks it for errors.

ERRPRO Controels the processing of all errors, prints error messages
("“- and card images according to error type. :

LFPA " Given month, day and year, computes Zualu date,
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SUBROUTINE CALL STRUCTURE

SEE
ERRPRO
- SEECON
' YESD
.~ LFPA
ERRPRO
CAMD
-~ ERRPRO
SEGPRO
| ~ ERRPRO
siIGb -
ERRPRO
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PART i

SUBROUTINE DESCRIPTIONS

AND FLOWCHARTS

st
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T
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SEE MAIN ROUTINE

Pt'lrp'dse:
- Provide ma.m control for the SEE program, It initializes data.,
“reads in control card, lists and checks it, ‘checks for correct substrata

historical file to be mounted, calis the input file processmg routine

-SEECON and prints job. status mforma.tmn.

P TRRRL S 5 LN R ¥ (PRI
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INITIALIZE
FLAGS-IFATER,

IFATEY, IFATEC, ISIGR,
IFATES, ICAMR,
CIPRINT, IYESR,

TEFSB, ITYPE, IFILTI,
IFILT2, T0 O,

CTRS - IERR, I2SGC

- §ISUBCT, TYSCT

ICMCT, 1SGCT,
. TYSERC, ICMERC
ISIGEC TO O

!

CLEAR ID DATA -

FOR SUBHST-

IREGP, I1ZONEP

AND ISTRAP, = 0
ALSO PREVIOUS ID FOR
| 3 INPUT CARD SETS _

y

READ IN CONTROL
CARD AND LIST IT

v

F IDTOS AND IDFRS
» SET IDTOS

I

0
TO ALL BIN@RY 1's

MAIN ROUTINE FLOWCHART

CALL SEECON TO
~ PROCESS THE FILES

.“— .

I

e g
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FOR EACH +
IYESU, ISIGEX
AND ICAMER

WRITE A HEADER
REC. ON THE
CORRESPOND. FILE

e e e T Db
S

"PRINT STATUS
COUNTS -

R ]

PRINT JOB IS
MESSAGE

COMPLETE/ INCOMPLETE ¢

:56 : v

DETERMINE SETTING OF
IFATEY, TFATEC
'l 1FATES

55

ALL

'S

SToP

v 1R NORE

£ 0

~ PRINT FATAL ERROR

MESSAGE WITH NAMES

OF BAD FILES

25
[Mrewino

* SET IERCDE = 3

*

CALL ERRPRO

P 1SBHS AND
THE 3 CARD FILES

" READ HEADER
RECORD

27
JANN 2
CHECK FOR
1 CORRECT FILE
AND CASE

NO

CALL
ERRPRO

0}

SET

TERCDE
=]
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~ 7
SUBROUTINE SEECON
Purpose: 7
This subroutine reads the substrata historical fil: and controls the
reading of the three input data files via subroutine calls. It determines
when and if a2 particular input processor subroutine is to be called.
Input: : | | .
FLAG COMMON o
IYESU, ISIGEX, ICAMER, ICTRY, IREG, IZONE, ISTRAT,
ISUB, IREGP, 1ZONEP, ISTRAP, IFATEY, IFATEC, IFATES,
'IEFSB, ISBHS, ISUBCT, IDFRS, IDTOS : ‘
SUBHIS COMMON
NSEG, IDSEG, IMXSEG ;
Qutput: f
FLAG COMMON . !
ICTRY, IREG, 17 'E, ISTRAT, ISUB, IZSGC, IRANGE, LZCNE,
LSTRAT, IPRINT, IEFSB, IERCDE, ISUBCT
Linkage: | | o |
CALL SEEPRO :
Subroutines Used: ' ' é
- CALL YESD »
CALL CAMD -
CALL SEGD , 3

CALL ERRPRO

‘ Leeal Variable Description:

IFIRST = First time flag

#0 = first time, =0 - not first time

Processing:

See flowchart.




SET IFIRST
¥ 0 - FIRST TINE

SUBROUTINE SEECON FLOWGHART

COMPARE I1ZONE
AND IREG AGAINST
IDFRS AND 1DTOS

_LIMITS. IN BOUNDS

?

YES

SET IRANGE
40

e ' SET
READ 1 RECORD ey IEFS8
FROM ISBHS e o

. 2 oy
; : [ A
ThoNE, Ttaar | Je—fao0 1 0 tsuwer | 5 0%
| v iréee, exc 1 emany 10
TG DETERMINE {eeveL = 4
LEVEL OF CHANGE ' :
1F ANY. SET !
TLEVEL' ACCORDING- :

- TRAtce
R S0
STORE IREG )
INTO IREGP, I

Erc.

-
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SET 1256C = 0 |
AND ILEVEL = 5 |

30

'SEE IRANGE

1S TYESU
<0 {MEANING
EOF OGCURRED
ORYES FILE
NOT ACTIVE)

Ts 1Leved

» -
. DIFFERENT
STR;TA

res.

v

CTALL YESD
TO PROCESS
YES RECORD
GROUP

45

1S I1CAMER
<Q(NO ACTIVITY
ON CAMS ERROIR

(NO ACTIVITY OX
SI6 EXT INPUT
W~ FILE)

15 TLEVEL

» 2 DIFFERENT
20NE
7

SET
1FIRST
=0

IYESU, TCAMER
ISIGEX <0
0 MORE ACTIVIT,

IF 1EFSB
‘# 0 SET
IREGSY 10
BINARY 1's

ADD NSEG
10 I256C

[

Lsave TLever 1w

. ILEVES. STORE

‘NSEG I8 1Z5GC.
STORE ICTRY

1x 1cTRsy, Evc)

gl Caa Wi o T

3
Z
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SUBROQUTINE YESD

Purpose:

To read a YES record group, list the card images on option, check

the data for field errors, check for correct order, determine if current i
YES ID is compatible to 1D of SUBHST, write a record on the YESERR 5
file and indicate when processing for this file is complete, ' This routine . g

will allow duplicate data groups for any ID level to be entered only once.

Input:

FLAG COMMON |
ICTRY, IREG, IZONE, ISTRAT, IFATEY, IYSCT, I¥SERC,
ILIST, IYESR, IYESER, IYESU, IREGIP, IZONIP, ISTRIP

YESIN COMMON
- ICTRY1, ISTRAl, YIELDI, IERDTE BLASYI SIGYIL

- Output:
. YESIN COMMON ,
ID and YIELD, ITRDTE, BIASY, SIGYIE
FLAG COMMON | o
ITYPE, IPRINT, IERCDE, 1YSCT, IYSERC, IYESR, IREGIP, o
1ZON1P, ISTRIP '

Linkage: : :
'CALL YESD - ' ;
Subrom.tnes Used:

CALL LFPA fda.y, month year, dum, days)
Given day, menth, year, compute days in Zalua,
 CALL ERRPRO

Local Variable Descriptions: -

' ISEQP  Previous sequence no: for cards.
ISEQ Current card seq. no, .
iISET Card set noe, should =5

IDTEM(6) Temporary Zulu IERDTE loc.

Processing: See flowchart, ' S o o
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YESD FLOWCHART ' N
i : ¥ 3
| ser pivee 5 _
SET
IPRINT
= 0

#1S [ERDTE {1, 17
= {
JEAN NO DATA

READ CARD 1
" OF YES DATA ?
s 5__
* 3
' NO. INTO ISE CORVERT
f_ e _ _ CHECK FOR [ oo | THE 6 oATES
: ISET - . | W eRore [P 1t teRoaTe To
- DATA _
: LFPAKD ROUTINE
ci 1 : : : s e
WRITE ,
G BT ol IO S R BTV N
2 ' veser rewnnp | | ERRPRO CALL ERFPR ARE THE

5 DATES IN IDTEM
IN ASCENDING ORDER

NO

‘

SET

500

IYESU RETURN SET '
S0 -1 e & IERCDE
(143 70 20
ﬁr J -~ | 1 PrINT caRD ‘
ot IMAGES AL
' ‘ERRPRO

450 ... -

“IS IREGI-ISTRA

» IREGIP-ISTRIP o SET 1ERCOE | ) eaLL
C{SET = 5§ 1= 2 | ERRPRO
AND 15 ISEQ =1 T N
?
20
”ggi 1 | respcarn z fggg%g ’.'31“
IREGY, ETC & gt OF YES DATA ) -
1O IREGIP, 4 "1 INTO STORAGE ' ™ =
. ETC : . N e Y - 5
200 ‘
DID AR, 1S SUBHST 1D “SET
% EOF OCCUR THROUGH ISTRAT : ??Ersg
P =,<c0R > i
! THAN [REGY —
ISTRA
>
' CALL ERRPRD '
. gYES WITH fsn‘cnsr -
_ = 15 {EXTRA {
PRINT CARD
MGEs N N R
1S CARD. ID YES ADD 1 TO )
“z IREGTP, ETC, AND, IYSCT —
ISEQ = 2 -
ORjfq

gy,
OF Pog PAGE ;
R QUALpp




IS IFATEY
# 0 - MEAN
YES FATAL
RROR OCCURED~

TO QUINTALS/
HECTAR, STORE

*CONVERT YIELDI |

N VIELD

220
IS IERDTE

ARRAY TO Q/H-STORE

| CONVERT BIASYT

IN BIASY

—1

CONVERT SIGYI1
ARRAY TO" Q/H=STORE
INSIGYIE

crara—

[ PRINT VESERR
" RECORD ACCORD.

| _T0°P. D. FORMAT

(1, 1) =70 By LA

vaﬁngE:RECGRBE

ON YESERR
FILE UNIT
1YESER
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YESD FLOWCHART (CONTINUED)

1S ABS VAL
OF SIGYII
ARRAY BETWEEN .
0 AND 99,9 _~

YES

SET TERCDE
= 23, CALL
ERRPRO_

“1S BIASY]
BETWEEN 0
AND 99,94

80 4
T SET TERCDE
= 22, CALL

ERRPRO

v

CADD 1 TO

B R

‘ ..
—— o

T TR I ST A e NIRRT
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4 '
SUBROUTINE SIGD
Purpose: L
S
This routine reads a signature extension record group, lists the : %
card ima jes on option, checks the data for field errors and correct order. - ;
It determunes if SIG. EXT. ID is compatible to SUBHST ID, writesa P
record on the SIGEXT file and indicates when processing for this file is
)
complete. This routine will aliow duplicate data groups for any ID level
to be entered once.
Input: f
FLAG COMMON ;
ICTRSV, IREGSV, IZONSV, IFATES, ISGCT, ISIGEC, ILIST, © 3
ISIGR, ISIGEX, 1SIGE, ILEVEL, IFILT2, IZSGC, IREG3P, _ i%
IZON3P
. C
7 SIGIN COMMON : :
f& ICTRY3, IREG3, IZONE3, plus all signature extension data,
' Output:
FLAG COMMON
- ITYPE, IPRINT, ISGCT, ISIGEC, IREG3P, IZON3P, IERCDE,
 ISIGR ;
SIGIN COMMON .
All data, ’
Linkage: _
CALL CAMD

Subroutines Used: .
CALL ERRPRO
‘Processing: |
See flowchart.
Local Variable Déseriptions:

. ICTRYT, IREGT, IZONET - temporary ID locations.
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' ;
( SIGD FLOWCHART :
A
£
. - ISIGE E
SET ITYPE IFz’%é?ﬁr :?é;ir #gn 1 :
= 3, IPRINT . | s ~ ;
- S [ | e
SUBNS D ICTRYY, ETC.
ILEVES D 435
IFILTZ - MEANS éﬁEgggn SET
SUBHST ID CHANGED 10 IFILT2 1D ISIGR
AT LEVEL > SIGEXT LEVEL =, « OR 40
YES
] ;
i SET IERCDE
6 ¢ N - T @4— o :
; - CALL ERRPR@ :
5 READ CARD 1 WRITE TRAILER — ; ;
e INTO SIGIK . YES !
: COMMON, ISEQ REC. EQF AND ;
: AND ISET REWIND ISIGE ;
g - NG . ' 10
‘ IF ILIST # 0 PRINT e
T SET FFILTE ;
: w—.‘.—"ﬂ___ ACCORDING TO ;
: 450 . HIGHEST @ VALUE ;
(“ IS IREG3, ETC cALL 10 IN IREG3, ETC E
: G, » THAN [REGIP, ERRPRQ F__; :
: ETC. WITH _ MOVE IREG3, ETC ?
r= 1ERCDE = 2 T0 [REG3P, ETC ;
; ADD 1 s ;
T0 a— IS ;

ID= iD IN
IREGT, ETC
?

;

READ CARD 2 'g

1M70 TCTRYT :

SIGIN COMAON IF ILIST :
_ ¥ 0, PRINT

CD, IMAGE

IS IREG3
D= 1p
IN 1REGT
?

IF ILIST
£ O
PRINT CD. IMAGE

15 10-IREG3
ETC = 10
IN IREGT

" 2

IfF ILIST ¢ O ISEQ
PRINT CARD = 3 AND ISET
IMAGE =7

READ CARD 3

g e e Y8 e o
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EXTRA
REC

440

CALL

ERRPR®
WITH
IERCDE =15)

ZTHECK ALDY

81 AND.B2 _

VALUES TO
\_ BE BETWEEN "
 £9.999 "

o
SET IERCDE |

| =27, caLL

| ERReR0 |-

’ ———

ek AT~
“S16] AND SIG2)
" ARRAYS TO BE
. BETHEEN 0. AND_~

| SET I1ERCDE
=28
| CALL ERRPR@ |




E

]

;

[EE———"

]

i
g
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SUBROUTINE CAMD - o . '

Purpose:

To control the reading of CAMS input data groups for all segments
with = ID to SUBHST file. Check for data to be in order and not missing_;
also check for ID compatibility with SUBHST file (accounting for multilevel
constant data), Make sure there is a segment for each segment in SUBHST :
file substrata record., Write a record on the CAMERR file and indicate '
when processing for this file is complete. - 1
Input:

FLAG COMMON
ICTRY, IREG, IZONE, ISTRAT, IFATEC, ICAMR,; ICMERC, _ G
ILEVEL, IFILTI, ICAME, 1LIST, ICAMER, IREG2P, IZONZP, g
ISTR2P, ISUB2P, ISEG2P

CAMSIN COMMON
ICTRY2, IREG2, IZONEZ, ISTRA2, ISUBZ, ISEG2, and all
application data '
SUBHIS COMMON
- NSEG, IDSEG

Qutput:
FLAG COMMON -~ T o f
IPSEG ITYPE, IERCDE, lx.M.ERC IC.AMR [
- CAMSIN COMMON
All data -
__ Lmka.ge.
CALL CAMD
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: . Subroutines 1 sed:

CALL SEGPRO (IND, IOPT) to read in 1 data group for a segment
and do field/seq check,
IND =0 = SUBSTRAID
#0 # SUBSTRA ID or EOF
IOPT =0 - Full process with ID change
#0 - Ignore data with ID change

CALL ERRPRO

Processing:

See flowchart,

Local Variable Descriptions:

INDSEG (150) - Indicator array 1to 1 with segment list in SUBHST
record - 0 —» no match on CAM input; #0 - means
seg 1D matched. '

T e T i e

i

L
Nk




SET ITYPE
* 2

INITIALIZE
- INDSEG ARRAY -J.

0
71 TLEVEL
s IFILTY
MEANS THAT
SUDHST FILE
1D CHANGED AT
LEVEL » CAMS
 CONST VALUE

CALL SEGPRQ
WITH T0IT = 9
10 READ IN

1 CAMS GROUP

L

SUBROUTINE CAMD FLOWCHART

20
e e | [rF st
fon e %gsssu) — ;E(Z:u;gm >
CR Mo CONTENTS
T FOR CAMERR

15
“1FATER ©
’ CI

DID AN EQF
accur - 1ETRYZ
. L

| ‘ACCORDING TO.f
HIGHEST 1D
WLTH O VALUE
“IN IREGZ,. ETC,
SET ISEG2 = Of
E IELLT2 = O

80-15 7 N
o TEST ID IN
IREGZ ¥5 IREG2P
DOWN TO 15T
0: 1D LEVEL

NJO BE 2. < OR » "

g s Y
" |WRITE TRAILER
W REC, EOF AND

USE SUBHST
1D EXCEPT -
ISEG2
WRITE
RECORD
FROM- "AMSIN
COMMY 1 TO
'ICAHE

ADD’ \‘TO 1CMERC

ADD 1
101

TBACKSPACE |

1REC -
- ON 1CAMER

REWIND ICAME

CALL -
ERRPRO

sl

SET.

1ERCDE

300

Jexrra -rec)
.]:CAL1 ERRPRO
"fWiTH IERCOE

=15

62,
-EIC INTO IRECZP

1 on bown ro ISEGZP T

“DOWN: 0.
IFILT! LEVEL = 1
dR> 10 IREGZ
ETE

SET TCAMR |
L.g .}

CALL ERRPRO

TR lERCDE 1
.10

. IF NSEG ¥ 0
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SEARCH 1DSEG
FOR MATCH
WITH 15E62.
STORE 1 1K
INDSEG IF
MATCH OTHER-
WISE CALL
ERRPRO WITH
JERCDE = V5

PRINT CURRENT
" CAMS REC . ..

' USE SUBNST 10 '} .

EXCEPT ISEGZ-

WRITE REC. ON
1CAME ADD ) TO -
1CHERC
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SUBROUTINE CAMD FLOWCHART (CONTINUED)

CALL

1S

"IFATER
BA
7

IDSEG

= 1D SEG(I)

SET TERCDE
= 11

| BACKSPACE
—»{ 1 RECORD
| ON ICAMER

%5 M —
IsEGP | SE1BIERCDE |
s f CALL ERRPRO” -

&S

CALL ERRPRC |

350

'EXECUTE
SAME PROCEDURE
- ASTAT 300 -

TO SKIP RECORDS'
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SUBROUTINE SEGPRO (IND, IOP)

Purpose:

To read 1 CAMS eérror input ID group into CAMSIN COMMON,
determine if new ID has been read in; if so, set IND # 0. If not, check
order and completeness within group and perform field checks. Print
¢ard images of group if ILIST # 0.

Input: _ _
| FLAG COMMON
ILIST, IREG2P, IZONZP ISTRAZ2P, ISUB2ZP, ICAMER,
ICMCT, ISEQ, ISET
CAMSIN COMMON
All data
Output:
CAMSIN COMMON
All data
FLAG COMMON
IPRINT, IERCDE, ICMCT
Linkage:

CALL SEGPRO (IND, IOPT)

~ Onexit =« IND=0 No change in ID sort field
T IND # 0 Change in ID sort fields

On entry - IOPT =0 Means an initial substrata call; full process
: if change in ID
_IOPT # 0 - If ID change, set IND.# 0 and exit immediately.

: Subroutmes Called:
€A LL ERRPRO '
Processmg

See ﬂowchart. o

R N -
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e

Local Variable Descriptions: e
IREGT, IZONET, ISTRTT, ISUBT, ISEGT, ICTRYT - temporary :
ID locations

PW T(4), BW T(4) and SIGW T(4) - temporary location for card 1 data




SET IND,
IPRINT
=0

¥

" READ CARD 1
INTO TEMPORARY ]
AREA, ISEQ : 320
AND ISET

310

RETURN

SUBROUTINE SEGPRO FLOWCHART

el

IELD - IREGZ, ET

DIFFERENT FROM IREGZF,

ETC.DOWN TG ISUBZS»
7

15

CALL ERRPRO
WETH
TERCDE = 2

3

- READ.CARD 2 -
ID 7O ICTRYT

BRINT CARD
IMAGE

IS N
ANY 1D IN IREGT,
ETC. DIFFERENT
FROM "2" VALUES,

IS
TS N
1560 = 2

YES

READ CARD 3

. ORIGINAL PAGEIS
OF POOR QUALITY]

IF ILIST
£ 0, PRINT
CARD IMAGE

IF 1LIST
0 )
PRINT CARD
THAGE
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10

MOVE PUT,
BT, AND
SIGNT INTO
CAMSIN COMAON

PRINT €ARD |
TMAGE

10 IN IREGT, ET
DIFFERENT
_FROM “2" VALUES,

15 1SET = 6™
15€Q = 4

1CHCT
B EHEC‘ELS!.EJ' .

PW- ¥, S| ’
jou s YES
BETWEEN 0
AND 1
IR L
e
1ERCOE
- 24

cALL
ERRPRO

5 9

T cHeck srw Anp {
ALL B VALUES |
10 BE BETWEEN

.-9.999 AND +
9,939 -

5o g0

* SET IERCDE
= 25

_CALL ERRPRO .

| CHECK ALL o e

SIGH VALUES 3
* AND 516 .

1 70 BE BETWEEN  JYES e’
OMDG99 I
ST TTI
SET IERCDE

x

J =26 .
© CALL ERRPRO-

o]
{qm
4

(X

St
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E 3 SUBROUTINE ERRPRO : .

L T a e e e

Purpose:

To process errors by category; setting status, initialing wrapup,
printing messages and printing card images according to the category.
Input: _ i

FLAG COMMON

IPSEG, IERR, IERCDE, IPRINT, ITYPE, IRANGE, ILIST, :
IYESER, ICAME, ISIGE, ICTRSV, IREGSV, IZONSV, ICTRY, Ea
IREG, IZONE, ISTRAT, 1SUB

All data in CAMSIN and SIGIN COMMONS and all data except YIELD, Do
ITRDTE, BIASY and ISGYIE in YESIN COMMON,

Output:

FLAG COMMON | i

g IFATER, IFATEY, IFATEC, IFATES, 1ERR, IPRINT, IYESU, c
s " ISIGEX, ICAMER

Messages as described in problem description:

DATA PRINT OUT FOR ERROR CODES 2, 10-19 ASSUMING ILIST = 0,
OTHERWISE JUST MESSAGE PRINTS,

Prints:

ICTRY =---= IREG --- IZONE --- ISTRAT ---- ISUB ---- ISEG ----
Message: _ _ _

DATA PRINT OUT FOR ERROR CODES 20-28 ASSUMING ILIST = 0,
OTHERWISE JUST MESSAGE PRINTS, |

ICTRY IREG IZONE ISTRAT ISUB ISEG card image
- ' : card image
card image

[= B v I
2 7%

. Linkage: |
.. . GALL ERRPRO

- Sub;out_ing.s. Useds

Processing: See flowchart.
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SUBROUTINE ERRPR@ FLOWCHART

_ Thsa19 300 - B
20 TEST ON SET SET IVESU e
| 1 1-9 ET -
1ZRCODE . TER S [SIGEX
RNGE > iF%TER AND_ICAMER

TEST ITYPE T WRITE
AND SET IFATE - L ER :
AS HELL AS ON IVESER ]
5560 | EI{INT LEVEL 2 ERR(ig REWIND

PRINT _ ‘
SUBHST 1D S, AEE—
FROM ' B‘A?ED og ITYPE
ICTRSV - — RITE E@QF AND NO
1ZPNSV REWIND CORRESP. -
FOR ITYPE ~ QUTPUT UNIT

= 3 - ————

T T

el te

305 A
DEPENDING ON ITYPE
. 1 [PRINT ID HEADER AND

——Pt  ISET UP ITYPE NAME

:2
B ¥ :
| Baseo on ~
BASED ON ITYPE | ERCRE PRINT 4—@ x
SET IFATE - # 0 E |
WRITE EQF AND. S iy
REWIND CORRESP. Y

PRINT LEVEL 2 D1
MESSAGE ' T‘ODIERR

T T I T WP T

R TR

e e

RN

RETU

~ SET IPRINT

to

TPRINT IMAGE . | -
OF CARD GROUP  |———oremm e
 BASED ON TYPE ,
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SUPPLIED UTILITY ROUTINES

Call Day (IYMD, IDAY)

Given IYMD (3) where IYMD (1} IS Day No.
1IYMD (2) 1S Month No.
IYMD (3} IS Year No.

Compute year day no. in IDAY

Routine PIMOD

Call PIMOD (A) : . .
Convert A in radians to an angle 0-2r

Routine SOL (Entry ALPHA)

Call ALPHA (IFLAG)
For emphemeris usage as called by hector
computes ALPHAM and ALPHAT and IFLAG = 1

Routine PAGER (Entry Eject)

Call PAGER (NLINES)

| . Updates line count in NLINE with NLINES
NPAGE = 0 causes page to be restored prior to print.
NPAGE - page no.
HEADER- 80 char. 20A5
ICASE- case no.
KO - 6 print 'unii:—
INMAX is max no. of lines allowed
‘Injtially NL‘INE._shQu]_,-d- be set > LINMAX and NPAGE = 0
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SUPPLIED UTILITY ROUTINES
(CONTINUED)

Call EJECT (NLINES)
Zauses page to be rcstored automatically and then prints headers.

Routine CLDAY

Call CLDAY
Given IDAY-DAY no. of the year compute in LMO-the month
and in LDA the day no. .
Need: IYEAR = 0 - Leap Year, # 0 not Leap Year

"Routine KEPLER

Call KEPLER (XM, XECC, XE, ERROR)
Given XM - Mean anomaly, XECC - eccentricity

Compute; E-eccentric anomaly, error = 0 means OK

Routine LFPA

Cali LFPA [FLDA, LMO, LYR, ALFGM (can be dummy), DA.YS]
Given: FLDA - day of month ne., LMO - moath no.,
LYR - year no. compute ALFGM - right ascension and
DAYS - Zulu day no,

Routine DEGMOD_

Call DEGMOND (RAD, IDEG)
Given! angle rad in radians store the angle in deg., min., sec.,
in IDEG(1) - (3).

Routine FZULU

Call FZULU (IOATE, I0OUT) _ v
Given Zulu date in IDATE, computé year, month and day in
IOUT(1} - IOUT(3).

Routine RDMIA

Call RDMIA(F L, U)
Given double precision random no. seed in FL, comoute random
' no. U (0-1) based on uniform distribution.

r . . )
g { e - N . - . . . -
AT £ e LM P R . ) ) . Lo

':"f ;
.
i

e ) S R s R
e N e b o e S gl e d
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SUBROUTINE LISTINGS




C -8

o

D

&

@

o © e

400001

o000 e
aooens
000004
noauns
nongne
ounon?
LRIE RV TT]
no0009
nooR10
00NNl
ouogLe
oonot s
coenuty
DAVELETY &)
00no Lo
000017
[IEVLEVR I
00019
ounnAd
060 P1
000,
000023
nean24

0000°5

ALKDAT» 3¢ 760002 58758

BLOCK DATA

COMMON /3t AGS
lICTN&V.!MFGSV-IZUN8991NPOFUU1vICA5£oEIlSTolDFHS(Z)-Iu!US(?).
2]Y£SUw15!6&!.IclnFn-kc$FSHolcTH¥o!nhboIZU"EcIstﬂato!suu.lRtGP-
FI7UHLY, STHAP-[FAFENtJZst|I'VPEvFEAIFY-!FthC'IFAlFStIQleE'
HICAMIS JYESHe IS IGRe LERR e TPRINT ¢ IFF SHe JSHHS v JFHCDE ¢ TUHLCT o
SIYSPTaIrArT o 1SUCT o IYSFRO e ICMERC o ISECLr ¢ TPSEGS TYESF ko ICAME
615[65:l”tﬂdPnIIHN?P.ISIRZP.!SUHPP.tStﬁEPvPHFGlPtl7UNTPvISTRIP¢
TIRLRSP ,TZONSP s ILEVELs TFILT Lo 1R ILY2

Ay ILFVES

CHEMYN LLHBNHISY .
thﬁlﬂo!nStG(lhﬂ)'PﬂkPlPHHwathAMPHWﬂivﬂﬁGR!HAlwDELPHvaLPﬂ!
PEVIN) ¢ ANF (2) » FOSE 0 THYSFL

CORHMON ZYF ST/

BLDECK
HLAS
HLAL
Fl AG
Frae
FLAG
FLAR
FLAG
$lAG
HAL 3

SVGHIS

SUpHLS
LUBHLS
VESTN

TICTRY L THF G TZONF Lo JSFRAL ¢ YIELDT o JERDIE(3¢6) sBTASYT (8D o STGYIT(6) 0 VE SIN
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