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ORIGINAL PAGE 1S

OF POOR QuUALITY

The program for the DC8-D3 ¢#light planning has been slightly modified
for the three dimensional flight planning +for DC10 aircrafts.
Several test runs of the modified program over the hNorth Atlantic

and Nocth America have beenvmade for verifying the program

in this project.

Referance is made to pages and formulas in ‘Optimal Track Selection

and 3-Dimensional Flight FPlanning’ written by H M. De Jong., No. 93.
~mODIFICATION

1. Weather Information.
while Dr. De Jong used geopotential height and temperature in his

program as a meteorological data, the modified program uses wind

(direction and speed) and temperature~received from National Weather
Service.

A scanning program has been written to collect required weather
information from the raw data received in a packed decimal format.

Two sets of waather data, the i2-hour forecast and 24-hour forecast
based on QUCO GMT, will be used for dynamic processes in ovur testruns.
In order to save computing time only the weather data of the North
Atlantic and North America is previvusly stored in @ PCF file and then
scanned one by one.

The element name (for weather data) of the PCF file is 'NWS’ in our
test runs.

Wind data 1s supplied i1n the form of grid point values of the vectior
mind

Vector wind i1s decomposed into x and y components 19 be applied to

interpolation schemes.
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Then it prepares spot values by interpolation with respect to the
values of the wind components in the surrounding vertices of grid.

See Fig. 1, Fig. 2 and Fig. 3.

g @rid points.

While Dr. De Jong uvsed weather data depicted from the grid points in
8 Cartesian grid superposed on a polar stereographic chart progjection
with standard parallel at 60 degree N, the modified hroyram uses
waather data depicted from thé same grid points that National

Weather Service uses.

‘Gee ’‘Aviation Digital Forecasts Program’ issuved by National Weather

Service in Aug, 1978

A blockette and grid points:

3 e e # 7.5 degree R
* #

# #*

e e # 0 degree

5 _ 0

Each grid point contains its own weather data.

3. In order %to compute a great circle distance on earth between two

voints the following equation is used:
DiST=¢0 arccos( sin LS sin LD + cos LS cos LD cos ¢RD - RS; }
where 1.8=latitude of start.
i.D=latitude of destination,
HE=1longitude o# start,
wDrlongitude of# destination,
DisT=great cicle distance between start and destination.

(See equation 5 20, P . &4)
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OF POOR QUALITY

To cuvmpute a true course it uses the following equation:

TC=arccos( {(sin LD -~ sin LS cos(DIBT/60) ) / (sin(DIST/60) cos LS)
{ i¢# sin(RD=-R8) > O then (360-TC) } is used
where TC= true course in degree.
Computation of a drift angle uses the following equation:
DA=arcsin(WV sin(WD - TC) / TAS8)
where DA=drift angle,
WD=wind direction (true)
WV=wind veloacity,
TAS=true air speed.

Heading= TC + DA (in degree).

Performance data for DC10.

Specific range table as @ function of weight and latitude.

. . o

This 15 an important economic index which is the air distance
covered by a turbo-jet aircraft per unit of fuel consumption.
This data is almost independent of temperature and depends on the
aircraft weight only at a prefixed flight level.

See tuble 1, P. 116 and Fig. 4 in this documentation.

Climb time table as 3 function of temperature and weight.

See Fig. S

Climb distance table as a function of temperature and weight.
Sre Fig &

Ciimb fuel table as a function of tempreature and weight.

See F:g 7.

Max. weignt table as a function of flight and temperature.
The haxxmalxg allowable weight depends on flight altitude ang

temperature deviation from standard.

Svee Fig 4.
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€. Parameter r1 and r2 ( See table 2, P. 116).

Farameter Tl and r2 are derived from the specific range table.
Here rl and r2 denote the coefficients of a straight line fit

in @ ( weight, 1/entry value) graph at constant pressure altitude.
According to the specific range table for DC10 performance data.

rl1 and r2 are as follow:

flight level ri r2
310 2. 966 . 0. 0000722
350 - 0.85 0. 0000792
390 -0. 83 0. 0000890

g. Extra burns for step-up and step—doﬁn.
While extra burn parameters for DCB-D3 were 100 kg/ 4000 £t for

step-up and ~-80 kg/ 4000 ft for step-down. the new program uses

700 kg/4000 £t for step—up and -28-kg/4000 ft for step-down

for the DC10 flight planning.

&

h. The equations (&.31) in p. 121 and (6.33) in p. 123 will be used

q

in our test runs, since precisely matched parameters for DC10 are

not available now.

i

(See lines 874-87% and 1305-1313 of the new program).

4. Initializing Inout Parameters
FLUR= gm:quence number.
TAX1= taxi fuellkg).
) GRW=  zvro fuel weight(kg).
[- RESERVE= reserve fuellkg).
TOW= If -1, then computation starting i1n end point of flight.
MAX iOW= max. Lakeuff weightikg).
MAXLW= max. landing waight(kg).

DATe= dute/month/year.




I0= I¢# -1. then east dbound flight. ORIGINAL PAGE IS

OF POOR QUALITY,
TYT= ¢time of departure. Q
ROUTE= route indicator.
ST= gstarting graph point number.

8T1= destination number.

Note: These input parameters are read from card images of the

/

PCF file in our testruns (element name = DC10F).

But these may be read directly from cards.

o———
I %
(R

? y 3. Qutout Values
; * See ocutput listings.

NO. =graph point number.

HEAD= heading in flight (degree).
( FL= flight level in 100 ft.

. hema
; l TMP= off standard temperature in centigrade degrees.
P

TAS= irue air speed (n.m).
[' WIND=wind along the track ( + = tail, - = head).
DIST= d:stance of rlight segment.

!, ACCD= acvcumulated distance #lownin.m).

‘ "~ TIME=time along the segment flouwn.
ACCr= asccumulated time (hour, min).
BURN= fue! consumed in segment (kg).
WEIGH = weight (kg).

TOC~ top uf climb.

- TOD= co; uf descent.

s .
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& Revigws gn [est Runs.

Since Dr. DE Jong already proved that a solution in 3-space would
revard as compared with a 2-space solution. we will not treat the
factorized 2-space optimalization case and the  rescribed track case.

Thus we will concentrate on test runs about pure 3-dimensional flight

= & m M /|

planning in free space.
While average CPU time for one flight plan with the modified program
is approximately 120 seconds orn UNIVAC 1108, the original program

takes approximately 110 seconds or more for one flight plan on

e I o

UNIVAC 1108.

oy

However, for more thar one flight plan it would require léss than two
minutes per one flight plan with the modified program. since they can
L[. share precalculated resu}ts for the*zfathor information.

' Note: In our test runs, tuwo différent sets of weather data and

. : performance data will be used.

j Wweather data. (1) geopotential height and temperature,

P * (2) wind (speed, a1Tection) and temperature.
Performance data:
-1) ¢or DCB-DI:

standard cruise, ORIGINAL PAGE
Gt &

veguiarity 3 % OF PO A v i
Mech © 0. 8038
taxi fuel 1500 kg

Zero fuel 75000 kg
reSErVes 10000 kg
nax. takeotf wt. 142900 kg

max. landing wt. 93000 kg

{2, ¢for DCLO:
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otandard cruise,

(1). Test ryun #3.

(a). Input paramaters.
start-destination:
weather data:

perfaormance data:

flight level r1
31000 4 94
45000 0 54
RE a1 -0. &%

extra hurn,

(b} wtput

* . F:g 8.
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AGE 18
ORIGINAL PV

regquiarity 3% oF POOR
Ma«h 0.82

taxi fuel 842 kg

cero fuel 1773%6 kg

reserves 3629 kg

max. takeoff wt. 259458 kg

nax. landing wt. 190964 kg

a. Test runs of the original program (for DCB-D3).

New York -~ Amsterdam (east bound)
geopotendial height and temperature
DC8-D3
ra

0. 0000693

0. 0001043

0. 000117
step up 100 kg/4000 f¢

step down -B80 x9/4000 +¢¢

ciriterion trip ével cost time distance
m:in. cost 36398 kg 9914 6h S1m 2709 n.m
min. time 39931 k¢ 10389 éh 43m 320% n. m
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# Toutes taken: same route
115=113=108=103=~97=-5§ ~87=77=64~52=27=21=11~4=-2~0
{(e). Remarks.
The original program written in Burrough ALGUL has been
converted for use in UNIVAC 1108
Test run results which come from the converted pragram are just

identical to those obtained frum the original program, assuming

use of same input parameters.

(2). Lesk run #2

ta). Input parameters.

[pen |

{' start-destination: New York - Amsterdam (east bound’
- weather data: : zero wind and standard temperature
I performance data: DCce-D3
- s Jdome
rl and r2: same as in test run #§
extra burn: same as in test run #i
| tb). OQutput.

# See Fig. 9.

criterion trip #uel rost time distance

j min. fuel 38327 kg 10357 7h OSm 193 n.m

! # 1route Laken:
115=113=-108-103=-97~91=87=76~64-50-36~21~11-6-2-C
il te). Remarks.
To run ¢the program under zero wind and standard temperature
18 3 kind of min:mal check
\ The optimal track should then consist of the ‘optimal operstional
. distance track’ in the graph as a good¢ approximatiun o0f the great

circle tirack between the end points.
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OF POOR OUALITY
The resuits of test run #2 shows a slightly different route as
compared with that odbtained in the test run #1.
The results should be unaffected when the program is run for a
#light in vpposite direction between the same points (west

bound versus east bound). See tadle 11, P, 128.

Test runs of the modified program.

(1). Iest run 3.
(a). Input parameters.
start—dastination: New Yotk -~ Amsterdanm (sast bound)

weather data: gero wind and standard temperature

performance 4ata: DCB-D3
¢laght level ri ra
31000 4.94 0. 0030693
33000 0. 54 0. 0001043
39000 =0. 63 0. 000117
extra nurn. step up 100 ¥g/4000 ¢¢

step down -80 k974000 #¢
(b, Ozttput.,

* see F1g. 10

criterion trip fuel Cost time distance
min. fuel 38225 kg 1033% 7h O0Sa 3188 n. m
# route takeN:
119=115=108=103=¥7-91-87-76~64-50-36-21-11-6-2-0
tc). Remar:s.
Let us compare test Tun #3 waitnh test run #2.
These tast Tuns with same 1nNpUt parameters should show close

results for 'the uptimal operativndl distance tracl as shouwn

- 4
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wn Fig. 37, P.110.

Boch test run #2 and #3 have same route between New York and

Am<terdam.

program criterion fuel cost time distance
original min. fuel 38327 10357 7h OSm 3193 n. m
wodified min. fvel 38225 10335 7h OSm 3188 n. m

Differences in results may be attributed to the use of different
formulas for computing segment distance and true course, and

round of errors.

Thus we know that the modified program works correctly under

this minimal check. 3

(2). Jest run #4,

han y
(a). Input parameters. . 1
start-destination: New York - Amsterdam (east bound) %
weather data: wind and temperature f
Qer#ormance data: DC8-D3 i
rl and r2: same as in test run #3 3
extra burn: same as i1n test run #3
ib). Output.
# Sew Filg. 11,
ciriterion trip fuel cost time distance
min. time 34273 kg 9019 oh %8m 3192 n.m

# route taken:
115-1123-108~103=-97-91=87=77=65=51=37-2{~11~-6-2=0
{¢?). Rimarke.

t.et us compare test run #4 with test run #1.

Lok NPT . NP R N S, PRI v
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Thegse test runs were exacuted under conditions having standard
cruise, Mach=0. 8034, New York -~ Amsterdam (east bound), DCS-D3

performance data, and min. time criterion.

test run weather fuel cost time distance
testrunity geopotential 39931 10359 &h 43m 3205 n. m
testrun#g wind 34327 @015 Sh S8m 3192 n. m

Differences in results are attributed to the use of different
weather data set.

The difference in flight time implies the test run #4 used
weather data set with almost east bound wind alaong the track.
It is reasonable to have faster flight in the test run #4 than
in the test run #1 since as you see in Fig. 11, an aircraft to

fly may experience only tail wind—along the planned track.

Test run #35.

Input parameters.

start-destination: New York - Amsterdam (east bound)
weather data: wind and temperature

serformance data. DC10

rl and r2: same as in test run #3

vxtra burn, same as in test run #3

Output.

Ser Fig. 12.

criterion trip fuel cost. time distance

min. time 48787 kg 11129 S5h S52m 2i92 n.m

. . — S aaEad Rt e raniiing sl A R
D . R S TR "N WP SO S B e




#* ryute taken:

(). Test run #&

weather data:
performance data.
rl and r2:

extra burn:

(a). Input parameters.

start-destination:

12

115-113-108~103-97=91-87-77=65-51-37-21-11=-46-2=C

Amst;rdam - New York (west bound)
wind and temperature

DC10

same as in test run #3

same as in test run #3

(b). Output.
# Sce fig. 13.
A strange symptom occurs: A negative segment flight time and
a negative fuel burn between graph point number O and 1.
Thus we temporarily édd one stéézgent in line #8654 to avoid
thic negative msgnitude.

Let us make another test run with this added statement under

same conditions ( test run #7).

(5). fe<t vun #7
(a). Input parameters: same as in test run #6.
tb). Dutput.

# Sce Fig 14,

criterion trip fuel cost time distance

min. time 48447 kg 15383 7h 52m 3283 n.m

ORIGINAL PAGE IS
OF POOR QUALITY
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4 raute taken:

0=1=4=-8-17-30-44-60-75-87-92-98-104-109-113~-115
(¢). Remarks.

Let us compare test run #5 with test run #7.

Thesge test runs are made under following conditions:

DC10 performance data, wind and temperature and same start-

destination.

test run bound trip fuel cost time distance
; #5 east 48789 kg 11129 S5h S2m 3192 n.m
3 #7 west 68447 kg 15383 7h 52m 3282 n.m

The west bound flight takes 2 hours more in flight time as

compared with that obtained in east bound flight.

T ey pen ) R W W P

PR This is caused by the strong eas#-bound wind trend in weather

data and longer flight distance in west bound route taken.

==

(7). Test rup #8 and #2

(a). Input parameters.

{ start-destination: New York - Amsterdam (east bound)
weather data: wind and temperature
5 e ) performance data: pC10
; % £light level r1 r2
:_ 31000 £¢ 2, 366 Q. 0000722
Ay 35600 £t 0. 35 0. 0000792
= é 39000 ¢t -0, 83 0. 000089
i é . tXtra burn: step up’ 700 kg/4000 ¢t

step down =28 kg/4000 f¢t

(b). DOutput.

1 .

5 # Sec Fiy. 15 and 16,

b e pres ey g R ——— g % «,:H
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# rgutes taken: same route

{c).

(g).

{(a).

o T T R I S R e

pooaoum"
criterion trip fuel cost time distance
min. fuel 49992 kg 11320 Sh 93m 3192 n.m
min. time 51129 kg 11480 Sh S52m 3192 n.

115-113-108-103-97-91-87-77-465-51~-37-21~-11-6-2-0

Remarks.

These test runs show that the min. fuel $flight plan gains

1177 kg of trip fuel and_loses 1 minute of flight time as

as compared with the min. time flight plan.

The gains may look inconsiderable.

But this is the result of one test fun only.

Here another comment is made fof optimal step altitude protiles.
The fuel and cost profiles have both the normal appearance:
Appraoximation of a8 continuous Creise climb with one or two 4000
ft steps. However, the min. time flight is more irreyular.
This is caused by the response of the aircraft’s speed to the
vertical temperature gradients: The level of highest
temgeratures is sought.

As you see temperature values iIn Fig. 3, some higher altitude
levels have unerpectedly lower temperature values, for example..

around graph pcint numbers 87,77,37,21,2 etc.

Tect run #1Q and #11.

Input parameters.

start-destination: New York - Amsterdam (east bound).
weather data: wind and temperature

performance data: DC10

flignt level ri T

31000 ¢¢ Ca Qb6 0. 0000722
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38000 ¢t 0. 83 0. 0000792 ORIGINAL PAGE 18
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39000 £t -0. 83 0. 000089
extra burn: step up 700 kg/4000 €t

step down =28 kg/4000 ft
(b). Output.

# See Fig. 17 and 18.

criterion trip fuel cost time distance
min. fuel 49948 kg 11319 Sh 53m 3192 n.m
min. time 51118 kg 11479 S5h S52m 3192 n.m

# route taken:
115-113-108-103-97-91-87-77-65-51-37-21-11~-46-2-0
{c). Remarks.
We used slightly different rl, .r@8—-parameter sets to see how

they affect flight plannings in this test run.

”

When we see test runs, #8, #9, #10 and #11 we understand that
there is no significant difference in results under slightly

different r1 , r2 parameter sets.

{9) Test run #12.

- ™

{a). Input parameters.

start-destination: Amsterdam - hNew York (west bound)
weather data: wind and temperacure
‘ performance data: DCiO
[3 Tl and r2: same as in test run #10
‘ ertra burn: game as in test run #10
[

tb). Output.

#Sece fi1¢. 19

—1 T
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criterion trip fuel cost time distance
l min. fuel 69928 kg 19667 7h S8m 3283 n.m
1' tc). Remarks.

In this test run we understand that there are significant

r*

differences in results mainly because of the east bound wind

tendency in the weather data set used.

criterion bound fuel cost time distance
min. fuel east 49948 11319 Sh 53m 3192

min. fuel west 49928 156467 7h 58m 3283

(10). Jest run #313.
(a). Input parameters: same as in test run #12 except the following:
&0 % of vector wind for mean climb vector,
4 minutes for take-;6¢ and ack;I;ration. . i |
tb). Output.

# See Fig. 20.

criterion trip fuel cost time distance j

min. fuel 70404 kg 15769 8h Oim 326823 n. m 4

0

#route taken:

'.' 0-1-4-8-17-30-44-60-75-67-92-98-104-109-113-115

Rapy e T TR NVEVROIRENE

tc). Remarks
We made some modifications on climb distance compuiation to avois
the negative magnitude as described in the test run #6.
We took 60 % of vector wind instead of 75 % for the mean cliamb
vector wind (See line #882-883 of the program listing).
The climb time is usvally reduced by & few minutes to account for

take—off and acceleration. We took four minutes for it in
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this test run ( two minutes taken in test run #12).

Then let us see how modifications affect the flight plannings.

test run criterion fuel cost time distance
#$12 min. fuel &9928 15667 7h 58m 3283 n. m
#13 min. fuel 70404 18770 eh Oim 3283 n.m

It shows that the test run #13 requires slightly more cost and
time than the test run #12, but not significantly.
Graph point #1 has Dist=10, Time=1, and burn=200 in this test run

instead of zeros.

EXTRA COMMENTS FOR THE MODIFIED PROCRAM.

#% 54-334
Procedure WDATA scans weather data received from National
Weather Service and obtains the required weather information
for North Atlantic and North America area.
(see the weather d;ta format in Operational Manual issved on
9/19/78 and Aviation Digital Forecasts Program issuved in
Auy. 1978, by National Weather Service).
The weather data received in packed decimal format is suppliad
in the #orm of grid point values of the vector wind and
temperarure.
# 72=39
Frocedure CHOP cuts a piece of weather information from the
whole weather data for & specified grid point.
# B9-116
Frocedure STOR prepares a two dimensional array (120x34) for

the weather information and stores the chopped weatter data
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in the array according to the standard pressure levels, i, e,
300 mbar, 2950 mbar, 200 mbar etc.
119-133

Procedure AREA gets the header information of the weather data,

i,e, area number, blockette number etc.

136~142

Procedure FINDNEXT checks the end of the weather data block.

1495-213

Procedure GETDATA stores the weather data of each grid point

in the prepared array according to GMT time, standard pressure

level, area number, and blockette number.

216-225
Procedure BCAN activates the scanning procedures.
229-253 ‘ . o

Procedure WINDCOMP decomposes a vector wind into x and y
components.
257-262

Procedure INTP contains a formula for linear interpolation.
267-276

This routine prints out the weather data which are stored
in the array space.
(One may delete this routine 1f not needed).
281-313

This routine converts the weather data in the standard
pressure ievels to the weather data in flight levels by using
the intergolation formula.
315-3:32

fhis routine prints out the converted weather data abuve.
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(only x compenent of vector wand and temperature).

One may delete this routine {f not needed.

Initialr vatves.
CG= conversion factor between degree and radian.
MACH= 0.82 for DC10.
P1,P2,P3= flight levels.
81,02, G3= pressure altitudes for standard pressure levels.
350-353

The graph points are labelled by numbers running from O to 119
(note that the gpraph point numbers shown in Fig. 37, P. 110
runs from 1 to 116).
The graph is such that the point sets consist of subsets of
points arvanged along ‘Meridians’ whose indices run from
0 to 15
Array Alindex) contains the graph point number assigned to the
most northerly poiqt on each meridian,

Array A is used for the computation of zone index (See the

pro:edure ZONEL).

Array V has values assigned for geographic coordinates for

graph points and check points on continents; 4-digit latitude

4-d1g1t longitude in degrees and hundreths.

(See Fig. 37, P. 110).

This routine fills Boolean array BK and BKG with ‘TRUE’.

This routine denotes blocking in continental airways.
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Boolean array entries of BK and BKG indicate which graph points
are connected or blocked (TRUEsblocked, FALSEsconnected).
Array BK is used for the zone index < 3 and array BKO is used
for the zone index > 8,
BKk(a, b, c)sFALSE means point b on meridian a is conneted with
point ¢ on meridian a+i.
Here point b denotes the b-gh point from the bottom on the
meridian. Example: BK(2,2,2)=FALSE means graph point number
3 on meridian 2 is connected with graph point 5 on meridian
3 as you see Fig. 37. |

* 409-414

Procedure ZONEI determines the index of the zone associated

' ey gmy g g eWm W W PW

with a graph point number. . -

Parameter G=graph point number.

" g

For example, a graph point number 49 gives ZONEI(49)=6.

.

. # 8416-424

F Procedure DT dissects latitude and longitude from the l
. !

compressed coordinates. LALAT and LALONG denote latitude andg

: longitude respectively. Parameter K is an index of array V.
! * 426-459 ‘5
Procedure LIS determines actval latitude and longitude values
for a graph point. ( See procedure DT above).
The sagn of longitude value is changed in the eszst of Greenwhich.
Parameter U=graph point number.
# 461-480
Procedure CTQ@ preperes & time instant array DD, :onally

speuified, to be used for the time interpolation later on.
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AuQ. 4 denotes an estimated flight time of 24 minutes per

continental zone.

The instant values run from index O ¢to index 14,

*484-498

Procedure HH computes grid point valuves according to SELECT

—

value
I1¢ SELECTui , HH gets x—componant value of vector wind
I1¢ SELECT=2 , HH gets y—component value of vector wind.
1¢ SELECT=3 , HH gets temperature valve.
These values are computed under consideration of time factor
for dynamic process.
Parameter V and W denote array index numbers for row and column
respectively. Parameter F=index for flight levels (31000 ¢ftw=},
335000 ft=2 and 39000 #t=3). .

+« 503-%23

Procedure GEOP computes x and y component values of vector wind

* - &

and temperature value for an arbitrary point by using procedure

-

HH above. Bi~linear interrpolation scheme is vsed in this

~ computation. Parameter C=flight level index.

* 9528-5:38

Procedure GEODISI computes & grest circle distance between two
arbitrary points PL(LAT1,LON1) and P2(LAT2, LONZ).
» 543-550
Procedure GEOMGRID convert; coordinates of two arbitrary
points on sphere to their coordinates on the geometric grid.
PP and GG denote two grid point numbers.
« 555-6:8

Procedure PART2GEOM computes length of segmert by summation of

. . R 3 + - e———— e -
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contribution #rom subsegments (LENGTH(I)) and & true course

angle of & flight segment.

E1 and E2 denote unit vectors for the true cource.

Normalized coordinates (running from O to 1) are stored in

arvay AB,

These values serve also as weightng factors later on.
Array LENGTHM(I) contains lengths of subsegments on the sphere.
»5640~-4636

These two procedures are summation foramvlas.

» bb2-684
Procedure DRIFT computes & drift angle by using x.y components

of vector wind,

#s 6B7-741 : o

Procedure METPROC processes meteorological data before

optimization process later on. ,

Parameter 8=¢flight level index. ,
* 695-709

fhis routine computes average weather parameters for each

subsegment.
* 706-708
Thas routine computes average weather cerameters for each
segnent in order t: get single drift angle of the segment.
~ 711=-716
This routine computes flight time in each subsegment.
~ 717=740
This routine computes temperature deviation., flight time.

air distence., fliyht neading, x.y cumponents of vector wind,

o T T e ——— g T R SR 2 L L bl o ol i O e K.Y A s s it
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and x,y components of tryue air speed in each segment and
flight level.
These computed values are all average values along a segment
under consideration using previously calculeted contridutions.
TEMstemperature.
TDEV(B8)=temperature deviation.
TIME(B)=flight time in ¢#light level index 8.
AIRDIST(S)=mair distance.
LE=distance of flight segment.
WIX(8)=x component of vector wind.
TAX(S)=true air speed component.
# 748-783

Procedure TABLE and CLIMBCORT are tadle lookup procedures

for picking up performance data for~PC10.
787-830

Procedure READG reads in performance dats and procedure

WRITEG wraites out those inputed data.

One may delete procedure WRITEQ and lines 813-830 i¢

not needed.

I

+ B833-852

This routine regus in input parsmaters for a flight

planning. In case of prescrived treck flight (ROUTE D=
1111 case?), the routine reads in Q.

In another case, 3t reads zn.Sr(storeing point number)
and STitend point numper) and decides G value.

- G= & of graph points on the prescrited route or ( & of

| tones between source and destination) -~ .

B & 861-864
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Procedure SG and JQ@ are conversion formulas for indices
vused in subsegment algorithms by vusing array Alindex) and

array Flindex) respectively.

866-889

Procedure DESCLIMB computes per#ﬁrmance by using the table
lookup procedure in climb(if MG=0) or descent(i$ MG not= O).
The calculation is somewhat complicated by the fact that the
location of TOC is not fixed. The position where the flight
levels off may vary due to the influence of the winds in the
climb phase.
For mean climb vector wind we may take 60 or 75 % of the vector
wind and the climb time is vsvally reduced by a few minutes to
account for take—off and acceleration and thus we may take 2
minutes for it. | -
Array DECLTIME contains climb time or descent time.
Array DECLDIST contains climb distance or descent distance.
Array DECLFUEL contains climb fuel or descent fuel.
Array AIRDIST contains climb air distance or descent air
distance.
It 1s noted that in the descent zone, the performsnce table
is not used and thus specific expressions are chosen according
to company’‘s planning policy.
( Sce formuls 6.31 in P. 120-121).
892-933

Procedure LINE prints out a flight plan.

#st w35-1242

Frocedure SPACEDPT is a key procedure for optimalization.

e b ka
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In this procedure, crucial is that some parameters may nut
surpass upper bounds., for erample, atrcraft weight.
Thisv requiregthe inclusion of several protective stafomont:
in order to ensure proper functioning of the operational scheme.
FBQG determines whether the flight plan computation will be
perftormed backward (FBG=FALSE) or forward(FBA=TRUE).
FB determines whether cost(FB=1), #fuel(FB=0) or flight time
(FB==1) will be optimized.
BI determines whether the navigation regime is free in the
horizontal (BI=FALSE) or bounded by one position(BI=TRUE).
BG determines whether the cruising alitude is free(BG=FALSE)
or bounded (BG=TRUE).
RR i1stake-off weight or landing weight.
* 953-9s61 - o
Procedure PREP computes distance and flight time, and prints
out a line of flight plan.
Al=seyment distance.
Bi=xsegment ¢#light time.
AA=IRUE denotes a climb phase and AA=FALSF a descent phase.
# 963-1010
Procedure EDITING prints out proper heading lines for a flight

plan,

wa 1012-1084
Prucedure WG computes segment contribnution, +fvel, etc.
If O=-1, computation 18 for ‘in-flignht direction ana if O=«i,
then computation is for opposite flight direction.
- 1013-1038

Procedure CL computes the aircraft weight (GRWA) and total fuel.
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flight time or costs at end point of a flown segment.
(the contribution of fuel in steps included).
Farameter M1 denotes segment fuellkg) and M2 segment time(min).
In the clamb phase no step contribution {s taken into account as
required (BCLIMB=TRUE).
Ge denotes flight level index at the graph point when the computation
starts. G denotes the #£light level index to be investigated.
Step consumption: UP=700 kg(4000¢t
DOWN=-28 kg/4000¢¢t.

(surplus of segment fuel)

ITERATION becomes TRUE when (1) back—-tracking (2) first zone is

reached.
{(3) TOW is unknown and Wb is known (see P.120).
In array ROW the aircraft -weight i1s. stored.
GRWG denotes aircraft weight at the end point of segment.
GUANT denotes coast, fuel or time at the end point of £lown segment.
41045-1052

computation in climb or descent by procedure CL.
If ED is TRUE then it prints out the results.
+1055-1057

safeqgquarding statements.
#1060-1068

computes segment contribution of changes in aircraft weight.
*.wte that fuel consumption is expressed as 10ss of aircraft weight
The table for specific range (P.116) is used.
Formula 6.27 (P.119%) requires an estimate of weight halfway a flight
segment. For tnat purpose coefficients as shown in table 2, P. 116

are tequired (ri, r2)’
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Jumping back to label JMI is for safeguarding.that the actually
derived aircraft weight does not surpass the maximally allowed
weight.

#1071-1078

computes the contribution for the last segment.

I1# ED is TRUE then it prints out the results.

#1081

GRWA and QUANT attain absurd values for safeguarding operational

performance

p— g g pmm gmpy gy e

g %1087

ED becomes TRUE when all degrees of freedom in the horizontal and

vertical are lost, for example when a call of procedure SPACEOPT takes g

place in the final mode for flight plen computation along the (optimal)

track €cund in previous calls.

{

{when navigation regimes is bounded by une point and cruising altitude

is bounded).

#10868-1113
( Initislization and preparation of all parameters needed for the
] algorithmic process of optimization.

FBO=TRUE means flight plan computation will be performed furwards,
[ while FB@=FALSE backwards
j Array F is filled in line 1244-1248 (see procedure FF).

The process can be activated for arvitray begin~ and end-points.
| in order to reduce storage space a rgnumbering is made for all subset
pqints. 80 array F is defined and functions completely analagous to
[ array A for wnhole graph point set.

‘T 4rray STOREI and STOREIG contain the assigned numbers of labelled
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end-points on meridians in the subgraph.

Zone cycle runs from line 1119 to 1220.

The zone cycle repaeats as many times as the number of zones.
A cycle for graph points along meridian runs from line 1122 to 1216.
This cycle repeats as many times as the number of graph points in
the current meridian.
4 cycle for graph points along next meridian runs from line 1127 to
1214. .

This cycle repeats as many times as the number of graph points in

the next meridian.

A cycle for flight levels runs from line 1158 to 1212

This cycle repeats as many times asvthe number of flight levels used.
# 1126

conversion for indices.used in subsequent algorithms.
# 1131-1151

I# the navigation is free (BI=FALSE) in the horizontal, it checks

whether a segment (II, JJ) is blocked or not.
EX or BKQ@ = TRUE means airway is blocked. 1
If blocked, it skips computation for the segment.
#* 1152-11%6

conversion for indices (point G4).
Jetermines geographic elements for a segment between points G3 and G4.
Cee procedures GEOMGR1D and FPART2GEOM.
+ 11632-1191

In case of backtracking in @ flight pian computation an iteration
trocess is put into actien in the climb zone
“his 16 done in order to determine the (unknown) take~off weight by

iteration in such 3@ way that the climb parameters do match with tne
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parameters found during backtracking when arriving in the climb 20ne.
The iteratiun gtarts with a take—off weight 20000 kg helow the
{known) maximum take-of+ weight.
Array ROW contains the (optimal) value of aircraft weight found
during optimalization. using a8 zane~cycle.
The iteration finishes when either the weight difference at the point
of matching is less than 10 kg or the number of iteration steps
exceeds 10 (poor convergence).
In each step take—-off weight is adjusted, see line 1181-1191. i
# 1195-1203 ‘
similar computations but not backtracking case or not take-off
weight adjustment case.
# 1204-1210
These statements are crucial optamelization criteria.
#* 1225-1241
Prepavation of elements which are required for a subsequent call
for procedure SPACEOPT with lessened number of degrees of #freedom
including s final call for computation and presentation of flight
plan data. In this final stage no degreecs of freedom are left.
Frocedure SFACEUPT then merely operates along & predefined track
tthe solution of previous calls).
“ 1244=-1248
Procedure FF determines & zone index array F for a subset of grapn

points anslogous to array A. (array F is a sub—~zone array).

+# 1250-1351
A call for procedure PROCES results ir the production of @ fligns
plan alony whatever route is desired.

DETAI.B
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*1375-1289 !
Specafication of limits in horizontal of graph points along

mevridiang.

Array STOREI snd array STOREIQ store lower limits and upper limits
respectively for the number of graph points on each meridian.
If route D= 1111, then production of Piignt plan along a presribed
route.
In this case the procedure BPchDPT works in a degenerate mode.
* 1291-12%6

Specification of limits in the vertical.

Array STOREG and array STORECQ store loder limits and vpper limits

=T

respectively for the number of flignt levels on each meridian.

41298-1303

! gy

Procedure EP indicates that the flight planning computation blows

{1
) # 1305-1316

}
l: See P. 123-124 for procedures 88, SE88 and 8888.

[f These procedures compute landing weights.

N contains landing weight or take—off weight.
1 + 1318-1324
Procedure TW is for safeguarding sgainst overloading.
~ 1327=-1351

A activates process as follow:

o

If FACTORIZAION is TRUE., then the optimalizaticn takes place first

! tn the horizontal and is followed by an optimalizaion in the

S ok o

e
N

ooy
AT AR
{

- vertical,

"he fullowing steps occur:

[ @) optimalizatron 1n the horizontal based on time.

T T P .+ I L TR s M V. PPN, 3
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‘b) optimalization an the vertical, using the track sclutien faund
in (@) ond based on fuel, time or Costs.
(c) computatiun o¢ ¢lignt plan along solution found in (b).
I+ the vptimalizetion takes plece in #ree space, the sequence of
calls Tecults in: (three procedure calls)
{i) optimalization in space based on time, fuel or costs.
‘11) optimalization in the verticel through horizonal track found in
(i), based on time., fuel or costs.
{1ii) cumpilation flight plan along track solution found in (ii).
lvote: (ii) could be bypassed as the golution is found already
in (i). But (i1) can be generated with a glightly different landing
weight. The compilation of @ flight plan along a prescribed rovte
passes through all three procedure calls.
This means that in fact the computatien is repeated threefold, however
with properiy tuned landing or take—off weights.
in order to protect ayainst subsequent calls of procedure PROCES,
FOUTE is assigned bg'iOOO.
» 1383-1344
Read statement in case that a flignt plan compilation is Jesired
aiong a prescribed track.
Thig LTack 1s specitied by graph points indicated by their numbers.
1365-1369
Computation of an esctimate of flight time to be uses for the
-stimst.on of other parameters 
“ne same with distance. .
“rocedure CIQ makes time i1nstant array DD for each zons(meridian..
trray E is for storing the number Of gréph points uveed on & meridian.

o 1371-139
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performs a process for the production of a flight plan.
Actual parameters when calling procedure ;
vs@ landing weight (BB=TRUE).
cost optimalization (FFBB=1),
FFBB=0 means ¢uel opt, FFBB=-1 means time opt.
regularity percentage (PR=0. 03). ”
fligh levels used between 81=1 for 31000 and S2=3 ¢far 39000.
83=1; the value is immateriol.if FACTORIZATION is FALSE.
For required #light plans i
i. when a flight plan for the optimal cost track is needed.

‘call ‘proces (1,3, 1,0.03, 1, TRUE, FALSE) *.

2. when a flight plan for the optimal fuel track is needed.

call 'DI‘DCES (1,3, 1,0.03,0, TRUE, FALSE) .

3. when a flight plan for- the least. bime track is needed.

call ‘proces (1,3.1.0.03, -1, TRUE, FALSE) ‘.

E - T W T S

ror the flight plan 1, 2 or 3 above, FACTORIZATION=SFALSE.

For other ¢flight planning simulations, FACTORIZATION=TRUE.
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Fia». {a.

MIN TRACK IN SPACE
FLTIME

NO« HEAD FL TMP

TOC 46 310
113 46 310 =2
108 66 310 =3
103 63 310 -4
97 62 310 =5
91 61 310 =5
87 51 350 2
77 sS4 310 -1
65 62 310 3
51 66 310 4
37 72 350, 5
21 90 350. 4
11 89 Y3107 0

6 101 1310, =1

o 2
2 118 350 4
ToD //—\\\

1211310 =4

NS
TRIP FUELTZE;;;\3

COST11129.51 —~

**%x DETAILED FLIGHT PLAN *%xx

TAS

479
478
477
477
476
475
480
484
486
478
478
482
480
477
477

*%% END OF RUN *#x*

wIND

29

39
54
65
71
81
100
112
116
106
104
93
55
4y
41
15
12

CH

1190581

DIST ACCD TIME ACCT

-
33/’ 162
232 394
150 544
142 686
99 785
180 965
216 1181
407 1588
364 1952
336 2288
336 2624
185 2809
93 2902
147 3049
51 3100

3192

26
AT
15
11
19
22
41
37
35
35
21
11
17

16

20

29

51
107
123
134
152
214
255
332
406
4yl
502
913
530
536

552

0.00
BURN

5756

708
3741
2335
2167
1472
2689
2914
5525
4898
4445
4297
eseld
1330
2105

683

1203

WEIGHT
231393
225637
224929
221188
218853
216686
215214
212525
209611>
204086

199188

194743

190446
187925
186595
184490
183807

182604




-y

MIN TRACK

FLTIME

NO.

17
30
b
60
75
87
92
98
104
109
113
TOD

v 115

HEAD

262
262
282
279
292
268
268
270
265

261

257
238
239
246
219
237

IN SPACE
FL TMP
310

310 -4
310 =1
310 2
310 3
310 6
310 7
310 7
310 2
310 =2
310 =4
310 =5
310 =4
310 =3
310 =2
310 -1

TRIP FUEL 68445
COST15383.19

-~ -

—hien

**% DETAILED FLIGHT PLAN **x

TAS

477
480
484
485
487
489
488
484
480
477
476
477
478
479
480

WIND

-22
-36
-73
-39
=55
-64
=75
-78
-T4
=80
-68
=50
=26
-22
-17

DIST-

242
115

57
397
394
394
394
179
161

66
217
189
180

77

ACCD

136
136

. =78

493
550
947

1341

1735

2129

2308

2469

2535

2752

2941

3121

3198

3283

CH

TIME

5S4
-
56
59
a7
24
10
32
27
24
10
16

1190581
ACCT

23

23

55
111
120
214
308
404
S03
530
554
604
636
702
726
736
752

0.00
BURN

6611
i =2
5065
2475
1313
8260
8026
7912
7972
3588
3119
1283
4OoS4
3330
2974
1262
1203

WEIGHT
251697
245086
245088
240023
237548
236235
227975
219949
212037
204065
200477
197358
196075
192021
188691
185717
184455
183252




F«'&. 14_.

**xx DETAILED FLIGHT PLAN *x*%

MIN TRACK IN SPACE

FLTIME
CH 1190581 0.00
| NO. HEAD FL TMP TAS WIND DIST ACCD TIME ACCT BURN WEIGHT
251699
~2.32807+01—0+0000++00
TOC 262 310. 3 136 23 23 6611 245088
: 2532807 %01 ~0+0000++00
1 262 310 =4 477 3 0 136 0 23 0 245088
2.3280,401 1.9204,+04 .
4 282 310 -1 480 =22 242 378 32 55 5065 240023
s 2.3280+401 9.489u4¢+03
a 8 279 310 2 484 =36 115 493 16 111 2475 237548
s 2.3280+401 5.0680++03
S 17 292 310 3 45 =73 57 550 8 120 1313 236235
; 2.3280,401  3,2515:404
q 30 268 310 6 487 =39 397 947 S4 214 8260 227975
; 2.3280+1+01 3.2738¢+04
3 44 268 310 7 489 =55 394 1341 55 308 8026 219949
: 2,3280+401 3.3479++04
E 60 270 310 7 488 =6U4 394 1735 56 404 7912 212037
%! 2.32800401 3,5169¢+04
‘ 75 265 310 2 484 =75 194 2129 59 503 7972 204065
?] 2.3280¢401 1.6322¢+04
& 87 261 310 -2 480 =78 179 2308 27 530 3588 200477
éi 2,3280+401 1.4450¢+04
92 257 310 =4 477 T4 161 2469 24 554 3119 197358
2.3280+%01 6,0011¢403
98 238 310 =5 476 =80 66 2535 10 604 1283 196075
2.32800401 1.91661+04 .
104 239 310 =4 477 -68 217 2752 32 636 4054 162021
2.3280+401 1.5906++04




| SR— i —— —— e e e —

' Fa‘a,,|4—z.

i 109 246 310 =3 478 =50 189 2941 ev 702 3330 188691
2.32800+01 1.4323+404

k 113 219 310 -2 479 =26 180 3121 24 726 2974 185717
' 1.,58100+01 6.1052:+03

ToD 237 310 -1 480 -22 77 3198 10 737 1262 184455
1.5810,+01 6,1052:+03

115 -17 3283 16 752 1203 183252

TRIP FUEL 68447
COST15383.64

*¥%x END OF RUN *xx*

PROGRAM COMPLETED IN  130,1426 CRU.

END OF RUN: 137 CRU ACCOUNT: 5100551 CARDS: 4 IN 0 ouT
BASE CRU:  137.035 SEQ. NO. 122425 CPU TIME:  130.79 SEC.
CORE FACTOR: 1,000 CATE: 22 MAY 81 TIME: 19:59:28

TOTAL: 5852 CRU LIMITS 7500




‘.
' an. |5
»
. #+%x DETAILED FLIGHT PLAN #%*
y  MIN TRACK IN SPACE
FUEL
’ CH 1190581 0.00
NO« HEAC FL TMP TAS W®IND  DIST ACCD TIME ACCT BURN WEIGHT
Ly ' 232421
" TOC 46 310 29 - 121 20 20 5796 226625
113 46 310 =2 479 39 41 162 5 25 694 225931
) 108 66 350 2 475 S5 232 394 26 51 4622 221309
y 103 63 350 1 474 66 150 544 17 108 2407 218902
97 62 350 1 474 T4 142 686 16 123 2210 216692
) 91 62 350 1 474 85 99 785 11 134 1496 215196
) 87 51 fi§§" 2 (75 102 180 965 19 153 2598 212598
77 55 350 4 477 11y 216 1181 22 215 3002 20959 i
) 65 62 350 6 479 116 407 1588 41 256 5493 204103 ‘
; 51 66 350 6 %79 110 364 1952 37 333 4814 199289
| 37 72 (:EE‘ 5 (J;E\ 106 336 2288 35 407 4368 194921
) 21 90 (350 4 ‘478" 99 336 2624 35 443 4317 190604 1
. 11 89 350 5 478 65 185 2809 21 503 2491 188113 J
6 101 390 3 476 47 93 2902 11 S14 1989 186124 |
) 2 118 390 4 476 41 147 3049 17 531 2023 184101

0 17 3192 19 553 1271 182469

TRIP FUEL 49952
- COST11320.37

i » ToD 121 390 4 477 22 26 3075 3 S34 361 183740




P FA& 16.

**x DETAILED FLIGHT PLAN w*x

n
o MIN TRACK IN SPACE
FLTIME
o
i NO. HEAD FL TMP TAS WIND
|
[ )
T0C 46 310 29
&
' 113 46 310 =2 479 39
o 108 66 310 =4 478 56
3 103 63 310 =4 477 66
97 62 310 =5 476 73
’ 91 61 310 =5 477 84
. 87 51 G350 2 413 102
77 Sy 310 =1 480 112
i ’ 65 62 310 2 483 116
51 66 310 4 486 109
; ’ 7 N\ ’\
! 37 72 (350 5 (478 106
. y
9 21 90 7350, 4 (4780 99
| . 1 0 1 482 62
" 11 89 31
6 101 310 =1 481 49
© 2 118 350 4 477 42
T 2 0 -4 477 19
& oD 121 31
0 14
@ TRIP FUEL 51129
COST11480+87
¢ ]
s3x END OF RUN *x¥
i)
d

DIST

4o
232
150
142

99
180
216
407
364
336
336
185

93
147

S1

ACCD

122
162
394
S4y
686
785
965
1181
1588
1952
2288
2624
2809
2902
3049

3100

3192

CH
TIME

20

26
17
15
11
19
22
41
37
35
35
21
11
17

16

1190581
ACCT

20

25

51
108
123
134
152
214
255
332
406
4y2
502
913
530
536
552

0.00

BURN

5843
678
3787
2360
2185
1488
3331
2986
S554
4930
5096
4331
2580
1333
ot b &
727
1203

WEIGHT
233624
227781
227103
223316
220956
218771
217283
213952
210966
205412
200482
195386
191055
188475
187142
184425
183698

182495

4
(s _*‘M‘:“n g g P




e
Segear b

"

q« T;ﬁ?n I7.

A
1 *x% DETAILED FLIGHT PLAN ### )
N
‘ } MIN TRACK IN SPACE
.T FUEL
! CH 1190581 0.00
f: NO. HEAD FL TMP TAS WIND  DIST ACCD TIME ACCT BURN WEIGHT
‘.‘ | 232450
) TOC 46 310 29 121 20 20 5797 226653
| - 113 46 310 =2 479 39 41 162 5 25 694 225959
}_‘ 108 66 350 2 475 55 232 39% 26 51 4622 221337
103 63 350 1 474 66 150 544 17 108 2407 218930
97 62 350 1 474 74 142 =686 16 123 2210 216720
. 91 62 350 1 474 B85 99 785 11 134 1496 215224
: 87 51 350 2 475 102 180 965 19 153 2598 212626
77 55 350 4 477 114 216 1181 22 215 3002 209624
65 62 350 6 479 116 407 1588 41 256 5493 204131
51 66 350 6 479 110 364 1952 37 333 4814 199317
2 37 72 350 5 478 106 336 2288 35 407 4361 194956
21 90 350 4 478 99 336 2624 35 443 4317 190639
11 89 350 S5 478 65 185 2809 21 503 2491 188148 |
6 101 390 3 476 47 93 2902 11 514 1991 186157
, 2 118 390 4 476 41 147 3049 17 531 2023 184134
TOD 121 390 4 477 22 26 3075 3 534 361 183773
’ 0 17 3192 19 553 1271 182502

TRIP FUEL 49948
COSTIISIT.77

& OO N O VOV O -nN




,; d FA‘% \ 'al
)
i,
i
r *t% DETAILED FLIGHT PLAN *%*
™
ll e
ol MIN TRACK IN SPACE ‘
- FLTIME ;
» ) CH 1190581 0.00
3
- NO. HEAD FL TMP TAS WIND DIST ACCD TIME ACCT BURN WEIGHT
| l. 233643
} \ TOC 46 310 29 - 122 20 20 Sa44 227799 .
| | @ 113 46 310 =2 479 39 40 162 5 25 678 227121 |
" 108 66 310 -4 478 56 232 394 26 51 3787 223334 ’
| 103 63 310 -4 477 66 150 Suu 17 108 2360 220974 '
R
| 97 62 310 =5 476 73 142 ~—— 686 15 123 2185 218789
. 91 61 310 =5 477 84 99 785 11 134 1488 217301 i
v 87 51 350 2 475 102 180 965 19 152 3331 213970 1
[]
77  S4 310 -1 480 112 216 1181 22 214 29Re 210984
B 65 62 310 2 483 116 407 1588 41 255 5545 205439
! 51 66 310 4 486 109 364 1952 37 332 4930 200509
—y
‘,; 37 72 350 5 478 106 336 2288 35 406 5096 195413
'y 21 90 350 4 478 99 336 2624 35 442 4331 191082 'i
k(] 11 89 1310 1 482 62 185 2809 21 502 25R0 188502 1
|
q
p | 6 101 310 =1 481 49 93 2902 11 513 1333 187160 ¢
|
P 2 118 350 4 477 42 147 3049 17 530 2714 184455 |
|
; TOD 121 310 -4 477 19 51. 3100 6 536 727 183728 1
- ) { 1
0 14 3192 16 552 1203 182525 1
12 43
an TRIP FUEL 51118 |
o COSTiIG79.22 —
9
| @ o
{ 9 *x* END OF RUN #*%*x




»
|

14112

1Y

W

Fap . 9.
{
%% DETAILED FLIGHT PLAN ##%
WIN TRACK IN SPACE
FUEL
CH 2190581 0.00
NO. HEAD kL TMP TAS WIND  DIST ACCD TIME ACCT BURN WEIGHT
252998
TOC 262 310 3 136 24 24 6678 2up320
1 262 310 -4 477 3 0 136 0 24 0 246320
4 282 310 -1 480 =22 242 378 32 56 5105 241215
8B 279 310 2 484 =36 115 493 16 111 2400 238725
17 292 310 3 485 =73 57 550 8 120 1320 237405
30 268 310 6 487 -39 397._ 947 54 214 8306 229099
44 268 350 7 4BO =57 394 1341 56 310 9187 219912
60 270 350 7 480 =66 394 1735 57 407 8142 211770
75 264 350 5 478 =74 394 2129 60 507 7979 203791
B7 260 350 2 475 =78 179 2308 28 534 3549 200242
92 257 350 1 474 =74 161 2469 24 559 3063 197179
98 238 350 1 474 =78 66 2535 10 609 1250 195929
106 239 350 1 474 =66 217 2752 32 641 3926 192003
109 246 350 2 475 =48 189 2941 27 707 3197 188806
113 219 390 2 474 =28 180 3121 24 731 3500 185216
oD 236 390 0 473 =27 55 3176 7 739 875 184341
115 -20 3283 19 758 1271 183070
TRIP FUEL 69928

w  CO05T15666.98

N2A7NnL

%% DETAILED FLIGHT PLAN *#%

A T




- F‘g'; Q0. yav DETAILED FLIGHT PLAN %s#

 ——————— ——— - ——————— | —— ——— - —— " ———

—tUEL_ __ . _ B — _ -
e CH___21an581 0.0 .

NO. HEAD FL __TWP _TAS WIND DIST ACCD TIME ACCT BURN WEIGHT

——— - S

‘2

{

f

’ Ty . » ° . .
g “IN TRACK IN SPACE
'

,

I . I - i _ 253489

__ToC _262 31n _ _ _ I 126 24 24 6704 246785
1 262 31n __ =4 477 3 10 136 1__ 25 200 _246585
1: 4 282 31n =1 4Bp =22 242 378 32 S7_ 5105 241480
i‘ B8 279 31n_ 2 4ty _ __ =36_ 115 493 16 113 2490 238990
% 17 292 310 _ 3 485 =73 57 __550__ 8 121 1323 237667
=] 30 268 310 6 us7 -39 397 947 54 215 8322 229345
i 44 268 350 7 489 ~57 394 1341 56 311 9203 220142
2 60 270 350 7 48D _ =66 394 1735 57 409 8142 212000
%2; 75 264 350 5 478 =74 394 2129 60 508 7993 204007
?1 ___ B7 260 35n_ 2 475 =78 179 2308 28 536 3555 200452
7d o2 257 350 1 474 -7 161 2469 24 560 3088 197384
¢ 98 238 350 1 474 =78 66 2535 10 610 1250 196134
;J__l o4 239 350 1 474 =66 217 2752 32 642 3926 192208
g,,;____:_oq__zgs_;_s_o_ 2 475 =48 189 2941 27 709 3202 189006
' 113 219 390 2 474 =28 180 3121 24 733 3504 1R5412
7D 236 399 0 473 =27 67 3188 9 742 1056 184356 |
T L ... 3 3283 19 A01 1271 183085 _|

TRIP FUZL 70604
' CoST15769.97




- e . - -

(Pmrawn LJAMT ( DC lo),

A ELT DC10¢1+810528¢065609

COMMENT KNMI/KLM 020169 SPG NAV 20 JNGr
NAVIGATION=FLIGHTPLANNING=MODULE FOR THE PRODUCTION OF
FLIGHTPLANS OVER THE NORTH ATLANTIC.

THE MAIN FEATURES

ARE

1+ INCLUSION OF 6 METEOROLOGICAL PARAMETER FIELDS*
TEMPERATURE AND WIND DATA FOR 3000250 AND 200mMB

VALID FOR TWO STANUARD TIMES 12 HOURS APART.

2. WEATHER INFO. COMES FROM NATIOHNAL WEATHER SERVICE»

3, INCLUSION OF A DYNAMIC PROCESS BASED ON INTERPOLATION OF

TWO PARAMETER FIELDS.

4. OPTIMALISATION OF FUEL» COSTS OR FLIGHT TIME IN SPACE AS

WELL AS IN THE HORIZONTAL AS IN THE VERTICAL.

5. IN = AND OUTBOUND TRAFFIC (10= 1 OUTBOUND I0= =1 INBOUND) e

6+ FLIGHTPLAN PRODUCTION FOR OPTIMUM TRACKS: SPECIFIC ROUTES

ETCe EeGe ALTERNATIVE ATC MINIMUM ‘ROUTES.

7+« BLOCKING E«Gs SECTOR BLOCKING OVER THE NORTH ATLANTIC

BLOCKING IN AIRWAYS AND ATC RESTRICTED AREAS.

8. STANDARD CRUISE AND USE OF PERFORMANCE TABLESS

CONSTANT KQ= 14 » w= 3%
INTEGER P1P2'P3)010Q2¢Q3¢S»TTT
G1¢G2¢G3+G4*B1B2/B3IIMQ*G1Q*G20Qr QY
RES1/RES2/RESI?IoJrNL1*N2/N3*MeGe
MOYMLPM2 e M3 MU NS IMEIK IO
ALvA2¢A3¢rA4PAS T1r T2, T3rKOUNT
KlOKZOLI0L2'K100K20'L109L20'KK1vKKZ'LL{*LLZ'
FLUR'TAXI»TOW»GRW'RESERVE*MAXTOW  MAXL W
DATE+ST+»ST1*ROUTE'DISTANCEFLTIME »BURN.
GRWQrTOWQeLWeCOST I E,TELS
REAL COrCGrPeCLloX19X2eY1rY2eXe Y ELrE20E3r
GG1rGG2+DrANGLE tLALAT*LALONG»TT/LAL,LO1,LA2/LO2"
XX1eXX2,YY12YY2,AIL1/AID2¢AID3+AIDU»XSTER YSTERY
MINTIME+TCeTASMrWXeWY* TAS'ENDU» TEMS
INTEGER ARRAY A(=1.ekO+1)» V(Dsslil)»
TEMPTIME» TEMPDIST*TEMPFUEL (144992 14.9)» MW(lee3r 1e,s7)0
RANGE (1s e3¢ 1¢¢33)%
ARRAY DD(0«+KG)S
AKRAY WCXeWCYrTPC(1e,120¢ 14434)%
BOOLEAN ED%
BOOLEAN ARRAY BK(Oee2?1eeb6rleeb)r BKG(Qe eKGr1le:6r1046)%
FORMAT FO1(E2¢ S10¢ D7+0r AS)»

PEJT (E2¢ ' 'y Al)

FOT(XSe *I160 A2)

FOD(*1&¢ Al)

FO2(XSe 17y A2)%
LOCAL LABEL EKR(EOP%

COMMENT PROCEDURE '#DATA' SCANS WEATHER DATA AND OBTAINS
THE REQUIREL WEATHER INFOs FOR NORTH AMERICA AND
NORTH ATLANTIC AKEA $

aK*>WklDaCLARA &l
*xiun]
LIl ]
L 3 1
xesy
%5
“xe%b
xxn?
*esg
*%x%x%0
*x%x10
*x%x]]
*x%%x]2
*a%%13
*exaly
*xexly
*x%%x16
*x%x%17
*x%x%x18
*x%%19
*xx%x2(
*xxx2]
*e¥x22
%23
k%Y
kex%25
*xx%26
*x2%27
*x%%28
*x¥%29
*x%x3(
*xxs3)
*x%232
*x¥%k13
rxx3y
*¥x¥s3h
*x%x36
*x%93}7
*x%238
*¥%x 39
*x%xy(
*x¥y]
*x®iy2
*x%y 3
*x¥sly
L2 2 2 TTEN
*sx2lyf
xxny7
*x%2yf
*x%249
%250
x5
%952
*¥4253




PROCEDURE WDATAS
BEGIN INTEGER I+XeY1,Y2:Y3:ReTeyUeVS
STRING ARNRAY WD(7eeleel2021ee34)9%
STRING S(B1)S
STRING TW(AG(2)» SP(3)» TP(2))S%
STRING BA(BD(1) vBL(3)rAR(2) e TM(1)eB(3))
GWIUGL2) s Wl (7)o WWw(W2(T) e W3(7) oWl (7)) e HH(2) 1G(Y) ),
SW (WT(2)DR(2)eWS(3))S
LOCAL LABEL FINIS
FOURMAT F(A¢S80)S
FORMAT F1(*S8» Al):»
F2('BLOCKETTE H='+S3»!" AREA
FU('SLOCKETTE H='¢S3»! AREA
FS(3(X3eST7)e ALl)
FW(*I6rAl)
PJIE2:' 'rAl)S

NORTH AMERICA' » Al),
NORTH ATLANTIC': A1)

PROCEDURE CHOPS
BEGIN INTEGER KrL®
IF 1 LEG 45 THEN

BEGIN GW(1¢36)=S(1v36)% I=]+36%

IF 1 GTR 80 THEN
BEGIN KEAD(PCFU'NWS')eF)S/FINI)S I=1% ENDS

END

ELSE BEGIM K=81=I% Gy (1+K)=S(I+/K)S READ(PCF('NWS')'FsS/FINI)S
L=36=KS$ Gy (K+1lr LI=S(1°L)S I=L*1S
ENDS o

IF S(I) EQL '\' THEN

BEGIN READ(PCF('1iynS")vFiS»FINIIS I=1S

ENDS
END® COMMENT CHOPS

FROCEDURE STORS
BEGIN INTEGER J9%
LOCAL LABEL L3%
STRING ARRAY SA(36seleeb)d
FOR J=1 STEP 1 UNTIL 8 DO
BEGIN CHOPS SA(1+364+¢J)=GWS® ENDS
FOR J=1 STEP 1 UNTIL 4 DO
BEGIN GW=SA(1136.,J)%
IF ALPHABETIC (waW) THEN
BEGIN WRITE('W=ERROR')%® WRITE(wWwWww!$ GOTO L3%
END%
WO(1rT7eeYlox)=n2s
WD(1r7eeY2rx)=n39
WO(1rT7eeY3ox)=wys
Y1=Y1~-1% Y2=Y2~1% Y3=Y3-1%
END®
X=X=1% YIZY144% Y2=Y2+4% Y3=Y3+49
FOR J=5 STEP 1 UNTIL 8 DO
BEGIN Gw=SA(1¢36.,J)9%

a5y
254
*xxx56
*29257
*x%%558
*x%%59
*x2260
LTS
%62
*e%xQ 3
26y
L LT
%566
*rxei?
*x%268
*x2%69
*x%270
*xex7]
*x%%72
*x2x73
*xxxTy
*xx%TH
rx%37g6
*x%x%77
*x%%x7R
*x%%79
*x%x%80
*2%x81
*x%%x_32
*x%%x83
*xxkAY
xx%x84
*x%x86
*x*%x87
*x%%xQ8
¥x%%/Q
*x%%Q(
*x%x9]
*»%%Q2
*2x¥%03
*x%xx0y
xs%x%QY
LE X X 3-TN
*x%xG7
**%+03
22%%0Q
*svw10(
*23%10])
**%%102
*x2x103
“‘410“
LI AN
*xex]10¢c
*2x%2107
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IF ALPHABETIC(wWwWW) THEN
BEGIN WRITE('W=ERROR')S
ENDS

WD(1e7eeYlox)=W29

WD(1r7eeY20X)=W3S

WD 10 7eeY3rX)=WUS

Y1=Y1=1% Y2=Y2=1% Y3=Y3~-1%

WRITE(WWW)$

ENDS
L3«¢ END® COMMENT STORS

PROCEDURE AREA$%
BEGIN INTEGER KrL$
IF I LEQ 71 THEN
BEGIN BA(1010)=S(1010)% I=I+10%
IF I GTR 80 THEN

i p—

GOTO L3%

BEGIN READ(PCF('NWS')Y»FrSeFINI)S I=1% ENDS

END
ELSE BEGIN K=81=I% BA(1/K)=S(IK)S
READ(PCF('NWS') rFeSeFINI)S L=10-K%
BA(K+1/L)=g(1,L)S ISL+1%
ENDS
IF S(I) EGL '\' THEN
BEGIN READ(PCF('NwS")vFeSIFINIIS I=1%
ENDS
END® COMMENT AREAS

PROCEDURE FINDNEXTS
BEGIN
IF S(I) EgL ' ' THEN
FOR I1=1 WHILE S(1) NEG '*' DO
BEGIN READ(PCF('NWS')e FeS»FINI)S I=1%
ENDS
ENDS

PROCEDURE GETDATAS
BEGIN INTEGER GinTeArprCoeDIErFrJsSeTS
LOCAL LABEL L5+ NAM, NATS
A=20% B=40% C=60% D=g80% E=100% F=120%
AREA%®
IF AR E@L '21' THEN
BEGIN IF T™M EQL '1' THEN
BEGIN GMT=0% X=14% Y1=A% Y2=B% Y3=C%
WRITE('GMT = 0000")9%
END
ELSE IF TM EGL *'3' THEN
BEGIN GMT=12% X=14% Y1= D% Y2=ES Y3=F%
WRITE('GMT = 1200')%
END
ELSE BEGIN WRITE('W=ERROR')$ GOTO L5% END$%
GOTO NAMS
END

B o e AR s o i

*¥xx%x]108
*x%¥%109
*%x%x%x110
*x*x¥111
*x%x%112
*x%%113
*xkx]ly
*x%k%x115
*%x%x%116
*x%x%117
*%x%x%x]18
*x%x%119
*%x%x%x120
*x%k%121
*x%k%122
*x%%x123
*x%k%k]24
*xx%x%x125
*x%%126
k%127
*x%x%128
*x%%129
*%x%xx]30
*xx%131
*x%kx]132
*x%%133
*xkx]34
*x%%135
*x%%136
*¥%k%x137
*x%x%138
*%x%x*]139
*x%%140
*¥xk%k14]
kX142
*xkkx143
*xkk]lyy
*xk¥ 145
*x%kx146
k%147
*xk¥148
xx%xx]149
*x%x¥150
*x%%x15]1
*x%x152
*x%k%153
xx%kx*154
*xxx]55
*x%156
*x5%157
*xxk]158
*5%%150

*4%%160
*xxx16]

1
1
:
3
4
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ELSE IF AR EQL '22' THEN
BEGIN IF TM EGL '1' THEN
BEGIN GMT=0% X=34% Y1=A%$ Y2=B% Y3=C$
WRITE('GNMNT = 0000')%
END
ELSE IF TM EGL '3' THEN
BEGIN GMT=12% x=34% Y1=D$ Y2=E$ Y3=F$
WRITE('GMT = 1200%)%

END
ELSE BEGIN WRITE('W=ERROR')$ GOTO L5%
GOTO NATS
END3
WRITE("w=ERROR'")S3
GOTO L5%

NAMe. FOR S=1 STEP 1 UNTIL 7 DO
BEGIN FOR T=1 STEP 1 UNTIL 5 DO

BEGIN

WRITE(F2+BL)S

STOR$® X=x+1% AREAS

IF NUMERIC(BL) THEN
IF INTEGER(BL) GEQ 259 THEN

FOR J=1 STEP 1 UNTIL 3 DO CHOP

ELSE J=1

R e w—

ENDS

ELSE BEGIN WRITE('W=ERROR')$ GOTO L5%

ENDS
ENDS
X=X=2%
IF GMT EQL 0 THEN -
BEGIN Y1=A% Y2=B% Y3=C% END
ELSE BEGIN Y1=D% Y2=E$ Y3=F$%$ END?
IF S LSS 7 THEN AREA%
ENDS
GOTO LS%
NATes FOR S=1 STEP 1 UNTIL 10 DO
BEGIN FOR T=1 STEP 1 UNTIL S5 DO

BEGIN
WRITE(F4rBL)S
STOR® X=X+1% AREAS

IF NUMERIC(BL) THEN
IF INTEGER(BL) GEQ@ 253 THEN
FOR J=1 STEP 1 UNTIL 3 DO CHOP
ELSE J=1

ELSE BEGIN WRITE('W=ERROR')$ GOTO LS5%

END®
END%
X=X=2%
IF GMT EGL 0 THEN
BEGIN Y1=a% Y2=B% Y3=C% END
ELSE BEGIN Y1=D$ Y2=E$ Y3=F% END?
IF S LSS 10 THEN AREA%
END3
LSee END® COMMENT GETDATAS

k%162
*¥x%%x163
xxkx]pl
*x%x%x]165
*x%k%x166
*x%%167
Xxxx]168
*x%x%x169
*%x%x%170
*%x%x%x171
xxxk]72
*%x%k%173
xxx¥174
*x%x%]175
*%x%X%176
*x%x%x177
xx%x%{78
*¥x%%x179
*xxx180
*x%x%x181
xxk%x|82
*%x%x%x183
*xx%x%x]84
*x%x%x185
*x%k%186
*x%x%x187
*x%x%x]188
*%%%189
**x%x190
*x%x%19]

*x%%1G2
*x%%193
*xxx]104
*x%x%195
*%x%%196
*x%x%x197
xx%%]19§
*x¥%199
*x%%x200
*xx%x201
*xk%202
*¥%%203
*x %2204
Xxk%2(5
*x%%2(06
*x%%207
*xx%206
*x%4200
*x%%210
*xx3211
*11‘212
k213
xR 14
*E¥4215




PROCEDURE SCANS *xx¥216
L BEGIN *kx%%x217
, LOCAL LABEL BEGN'LO% *x%%218

BEGN.+ READ(PCF('NWS')'FrgeFINID)S *x%%219

I1=1% *x¥%220

LOee IF S(Ir2) EQL '**' THEN xxx%221
BEGIN I=I+38% GETDATAS FINDNEXT$S GOTO L0% Xx%k%222

END XE¥%223

ELSE GOTO BEGNS xRk 224

ENDS COMMENT SCAN$ *x¥2225
*XE¥226

COMMENT COMPUTATION OF X¢Y COMPONENTS OF WIND VECTORS *xx%227
*x%x%x228

PROCEDURE WINDCOMP(X:Y)$ *%%%220

VALUE XrY$ *xx%230

TMTEGER XrY$ *x¥%231

beGIN REAL AS ' *xx%232

IF X GTR 36 TH-N WRITE('WIND ANGLE ERROR')S *x%%233

IF X LEQ 9 THEN xx¥%23Y
BEGIN A=(90-X*10)*CGC$ xx%%235
WX==Y*COS (A} S *x%%236
WYS=Y*SIN(A)S *x%%237

END *x%x238
ELSE IF X LEQG 18 THEN *x%%23G
BEGIN A=(Xx*10-90)*CGS *xx%240
WX==Y*COg(A)S *x¥x041
WYSY*SIN(A)S XEXRDL 2

END — X243
ELSE IF X LEQ@ 27 THEN Xx¥X244
BEGIN A=(270-X*10)*CGS FEEXDL5
WX=Y*COS(A)S *¥k¥246
WYSY*SIN(A)S *xxx247

END XkX%248
ELSE BEGIN A=(x*10-270)*CGS *x¥%240
WX=Y*COS(A)S *xxx25(0

WY==Y*SIN(A)S *xx25]

ENDS XxkkDHD

ENCS COMMENT wINDCOMPS Xx%%x253
*x%62504

*xx%255

*¥ %256

COMMENT LINEAR INTERPOLATIONS *xx%257
*x%%258

INTEGER PROCEDURE INTP(FrF1+/F2/F1Q¢F2Q)% *x2$250

INTEGER F¢F1iF2:/F1GrF2Q% *x¥xx260

INTP=((F=F1)%F2q@ + (F2-F)*F1Q) /(F2=F1)% *xx¥2h1

COMMENT INTP$ *EAXD62

*2¥%263

X264

SCANS *xX%265
FINIve *x¥4266
FOR R=0 STEP 1 UNTIL 5 DO *xx%x247
BEGIN T=R#*20% WRITE(PJ'3 ‘ XER2268

WRITE(** WEATHER DATA IN 3 STANDARD PRESSURE LEVELS *')3% **%22690




a—y

L e A e ——————

WRITE(** 34x16 DATA OUT OF 34Xx20 GRIDPOINTS *')$
WRITE(** TEMPERATURE+ DIRECTIONs SPEED *')$
WRITE(* '")% WRITE(' ")%
FOR U=1 STEP 1 UNTIL 34 DO
WRITE( Fle 20» FOR V=T+20 STEP =1
UNTIL T+5 DO WD(1¢7.,VeU))S
ENDS

COMMENT CONVERSION OF WEATHER INFOe IN STANDARD PRESSURE LEVELS
BY INTERPOLATION SCHEME TO WEATHER INFOe IN FLIGHT LEVELS$***x279

FOR I=1 STEP 1 UNTIL 20+ 61 STEP 1 UNTIL 80 DO

FOR J=1 STEP 1 UKNTIL 34% DO

BEGIN

SW:WD(1'7QQI'\J)$

M1=INTEGER(DR)S

M2=INTEGER(WS)$

T1=INTEGER(WT)S

IF M1 GEQ S0 THEN BEGIN M1=M1=50% T1=-T1% ENDS$
wINDCOMP(M1eM2)9

M1=WX$ M2=WY$

SWEWD(1r7e¢14200U)%

M3=INTEGER(DR) S

MY=INTEGER(WS)S$

T2=INTEGER(WT) S

IF M3 GEQ 50 THEN BEGIN M3=M3-50% T2==-T2% ENDS
WINDCOMP(M3rN4) S

M3=WX$ MU=WY$ o
SW=WD(1r7eeI+40rU) %

MS=INTEGER(DR)S$ [M6=INTEGER(WS)$
T3=INTEGER(WT)S

IF M5 GEG 50 THEL BEGIN M5=M5=50% T3==-T3% END%
wWINDCOMP(MSeME)S

M5=WX$ ME=WYS

WCX(IvJ)=INTP(PLrgl/Q2*M1eM3) S
WCY(TIrJ)=INTP(P1rgleQ2rM2/MY)S
TPCUIvJ)SINTP(P1r(1rQ2¢T19T2)%
WCX(I+200J)=INTP(P2¢G27Q3+M3¢M5) %
WCY(I+200J)=INTP(P2¢:G29Q3¢MUIME)S
TPC(I+20¢J)=INTP(P21Q27Q3¢T2,T3)%

WCX(I+40e J)ZINTF(P3rQ2/03/M3/M5)%

WCY(I440r J)=INTP(F30Q2703 /MU, M6)S
TPC(I+40rJ)=INTP(P3¢rQ21Q3¢T2:T3)%

END®

FOR A1=0 STEP 1 UNTIL S DO

BEGIN A2= A1%20% WRITE(PEJT)S
WRITE('"*INTERPOLATED GRIDPOINT VALUES IN FLIGHT LEVELSE*")S

WRITE(**X=COMPONENTS OF WIND DATAx')%

WRITE(' ")g WRITE(' *)%

FOR A4=1 STEP 1 UNTIL 34 DO

WRITE(Fwe 20¢ FOR AS5=A2 + 20 STEP -1
UNTIL A2+1 DO wCX(AS» A4))%

END®

*x%%270
*x¥x271
Xxx%272
*x%%273
XER%2704
*X¥%275
*xx%276
*x%%277
*xxx278

*x%%x280
*x%x%x281
* %6282
*¥x%x%283
*xx%284
*x%%285
*x%x%286
*%x%x%x287
*x%x286
*x%x%289
*xx%x%29(0
*x%x%291]
xx%k%292
*%x%x%x2Q93
*x%x%2QY
*x%%2Q95
*Xx%x%206
*x%%297
*%x%x%x2Q9R
*%x%x%299
*x%x%x300
*x%x%x301
*x%x%302
*xx%x%x303
xxkk30Y
*x%x%x305
**%x%x306
*x%x%x307
*x%xx308
*x%x%x309
*x%xx310
*xkx3]]
*x%x%312
*xx%313
*xxk3I|4
*x¥%¥315
*x%%316
*xk%%x17
*x%x¥318
*2%3319
*x%%320
*x%x%301
*RAN322
**%%323
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ENDS COMMENT END OF WEATHER DATA COLLECTIONS

P1=31000% P2=35000% P3=39000%
Q1=30065% Q2=33999% 03=38662%
TEL=0%

CG=0,0174532925%

TASM=0.82%36.9826%

WRITE('* SCANNING WEATHER DATA IN NORTH AMERICA AND=')$
WRITE(' NORTH ATLANTIC AREA *')$

WDATAS

COMMENT RELATIONSHIP BETWEEN GRAPH POINT NUMBERS AND ZONE INDICESS
A(=1)= =1% A(D)= 0% A(1)= 2% A(2)= 6% A(3)= 11% A(4)= 26%

A(S)= 41% A(6)= 56% A(7)= 71% A(8)= 86% A(9)= 90% A(10)= 96%
A(11)= 102% A(12)= 107% A(13)= 111% A(14)= 114% A(15)= 115%

COMMENT COORDINATES oF CHECK POINTSS

V(D)= 52290477%

v(1)= 51850115% V(2) = 53640150%

V(3)= 51000200% Vi{4) = 51990539% VI(5) =-53580300%
vie)= 55000200% V(7) = 49980632% VI(8) = 51840849%
V(9)= 52700892% V(1p)= 53500630% V(11)= 55490459%
V(12)= 54271005% V(13)= 48905454% VI(i4)= 51375560%
V(15)= 53735697% V(1g)= 58476263% V(17)= 47005800%
V(18)= 48545856% V(1g)= 55506000% V(20)= 57006000%
V(21)= 53286035% V(22)= 54836683% V(23)= 46156006%
V(24)= 480060009 VI(25)= 49846439% VI(26)= 50506500%
V(27)= 51006750% Vi2g)= 52006900% V(29)= 45006300%
VI30)= 46176459% V(31)= 47506600% VI(32)= 48576826%
V(33)= 500070508 V(3u)= 43836608% VI(35)= 44UBLEBETS
VI36)= 45327179% V(37)= 45467385% VI(38)= 41287003%
VI39)= 42367099% VI(4g)= 43007250% VI(41)= 40647378%

COMMENT DETERMINATION OF CONNECTIVITY AMONG GRAPH POINTS.
FALSE=CONNECTED» TRUE=BLOCKED %
FOR I= 1 STEP 1 UNTIL 6 DO
FOR U= 1 STEP 1 UNTIL 6 DO
BEGIN
FOR MQ= 0es1¢2 DO EK(MQrIrdJ) = TRUES
FOR MO= 9 STEP 1 UNTIL KQ DO BKQ(M@rIrJd) = TRUE
ENDS®
Bk(lelel)= BK(2r1r1)= BK(102¢2)= BK(20292)=
BkG(9rlel)= BKG(10r1s1)= BKQ(11r1r1)= BKQ(12e1r1)=
BKGQ(13r101)= BKG(14r1r1)= BKG(9r2e2)= BKQ(10r2r2)=
BKG(11r202)= BKu(120292)= BKQ(13r2r2)= BKG(10r3¢3)=
BRG(110393)= BKG(13,393)= BKQ(11e4r4)= BK(2+304)= BK(2+495)=

Xxx%3OU
*¥x%%3ID6
*¥xx%x326
*x%%x327
*x%%x328
*x%xx%329
*x%x%xX30
*xk%x33]
*xk%332
*xk%333
*xxx3I3Y
*x%x%x335
*Xk%x%k336
*x¥%337
*¥x%x%x338
*x%x%x339
*xx¥340
*xk%k34]
*xxx3y2
Xk k3IY3
*xak3L44
*xxx345
*xk%x346
*xx%3Y7
*x%x%x348
*x%x%x349
*xk%k350
*x%k%x35]1
*Xk%k%k3H2
kxkx153
*xx%x354
*%xx%355
*%%%356
xxx%k357
*x2x358
*x%x%350
*xx%x360
*xxx361
*x%x%362
*¥xkk%I63
*x¥xx364
xx%k%365
*2%% 366
*x%%3T67
*“*368
**%xx369
**%%370
xxxk*37]
Xxx%372
*xx%x373
*xx%x374
*xxx375
*¥¥*376
*x%+377




BKQ(12r4r4) = BKQ(10y6r6) = BK(101r2) =
BK(1¢2¢3) = BK(102¢4) = BK(2¢20¢3) =
BKQ(9er1r2)= BKQG(9r2¢r3)= FALSES

BKQ(902¢5)= BKQ(9r3ry)= BKQ(9r3+5)= BKQ(9r4r6)= BKQ(10s2r1)=

BKQ(10r4r3)= BKQ(10+523)= BKQ(1025r4)= BKQ(10r6¢5)=
BKQ(11r192)= BKQ(11r3r4)= BKQ(11¢5¢4)= FALSES
BKQ(11¢6¢5)= BK@(12:211)= BKQ(12¢3¢r2)= BKQ(12r4,3)=

BKQ(12¢5:4)= BKQ(13r1r2)= BKQ(1y4r2r1)= BKQ(14r391)= BK(O0r1s1)=

BK(0e1r2) =FALSES

BEGIN

AGAIN.»

REAL ARRAY AB(0++10)» LENGTH(1ee10)»
HEADING(leeW)?
TIME+AIRDIST+TDEV ) WIXeWIY TAXeTAY(1,seW)$
REAL COSA!COSD$%

LOCAL LABEL DONES%

INTEGER PROCEDURE ZONEI(Q)$ INTEGER Q%
COMMENT THIS SUBRQUTINE DETERMINES THE INDEX OF THE
ZONE ASSOCIATED WITH A STATIONSNUMBERS

BEGIN
LOCAL LABEL AGAINS INTEGER I%
I= =-1%

I= I1+1% IF A(I)=Q LSS 0 THEN GOTO AGAINS
ZONEI= 1
ENDS COMMENT ZONEIS . ——

PROCEDURE DT(K)% INTEGER K%
COMMENT THIS SUBROUTINE DISSECTS LATITUDE AND
LONGITUDE FROM THE COMPRESSED COORDINATESS
BEGIN

INTEGER KO0%

KO= ENTIER(V(K)/Z20000)%

LALAT= K0/100%

LALONG= (v(K)=10000%K0)/100
END$ COMMENT DISSECTS

PROCEDURE LIS(U)% INTEGER U$
COMMENT DETERMINATION OF LATITUDE AND LONGITUDE FOR
GRAPH POINTSS
COMMENT THE SIGN OF LONGITUDE IS CHANGED FOR
EAST OF GREENWHICH®
BEGIN
IF U EGL 19 THEN DT(12)
ELSE IF U LEQ 11 THEN
BEGIN
DT(uU)% IF U EQL 0 OR U EQL 1 OR
U EQL 2 THEN LALONG= =LALONG
END
ELSE IF U LEQ 26 THEN
BEGIN
LALAT= 35+U% LALONG= 10

*x%%x378
*x%%379
*x%x%x380
*xx%x381
*x%%x382
*xx4383
*xx%384
*x*%385
*xx%x386
*x%x%x387
*x%x%x388
*x%x%x380
*x%x%39(0
*%x%%x39]
*x%x%%x392
*%x%%303
*xx%x3Q4
*%x%x%x395
*%x%x%x396
*%x%%x3Q97
*x%x%x398
*x%x¥399
*x%%x400
*xx%x401
*x%kx402
*xx¥x403
*x¥x404
xx%kxy05
**%x406
*xx*xU407
*x%xx408
*x%x%409
*x%xx410
*xkky]]
*xk¥y12
*x%xx413
*xxx414
*x%k%kU415
*x%*416
xxkxy17
*x%%x418
*¥%x%419
*xx%U20
Xrx%y2]
Xxk%y22
xRy
kxkkyoy
Xx¥¥U25
*X%x%¥xU4U26
*xAXY27
%%y 28
*x%x4y29
*x%k¥y 30
*xe¥43]




e

END
ELSE IF U LEG 4l THEN
bBEGIN

LALAT= 20+Ut LALONG= 20
END
ELSE IF U LEQ@ 56 THEN
BEGIN

LALAT= 5+U% LALONG= 390
END
ELSE IF U LZG 71 THEN
BEGIN

LALAT= U=11% LALONG= 40
END
ELSE IF U LEG 86 THEN
BEGIN

LALAT= U=26% LALONG= 50
END '
ELSE DT(U=74)
ENDS COMMENT LISS

PROCEDURE CT@$

COMMENT THIS SUBRQUTINE PREPARES THE TIME INSTANTS AT WHICH

IN EACH ZONE THE METECROLOGICAL PARAMATER WILL BE
DERIVED FROM BOTH PARAMETER FIELDS* COMPOSITE CHARTS
IN TIME ARE SIMULATEDS
BEGIN

INTEGER JOrMO0%

REAL ArSUM!RESS —

A= Q.49

Jo = IF I0 EQL 1 THEN KQ@ ELSE 0% SUM= 0%

FOR I= K@=J0 STEP IO UNTIL JO DO

BEGIN
SUM= SUM+(IF I GTR 3 AND I LSS 8 THEN 2%A ELSE A)$
pD(I)= SUM

ENDS

MO = ZONEI(ST)$ RES= IF 10 EGL 1 THEN DD(MO) ELSE

DD(0=1)9%
FOR I= 0 STEP ] UNTIL KG@ pO DD(IN= IF TT GTR 12
THEN TT=12 ELSE TT+A/24DD(I)=RESS®

END® COMMENT CTQ%

COMMENT COMPUTATION oF GRID POINT VALUES FOR DYNAMIC PROCESSS

Rg AL PROCECURE HH(ViWeFsSELECT) S
VALUE FeVek oSELECTS
INTEGER FoeVoweSELECTS
BEGIN
M5= (F=1)%20%
Me= (F+2)#*20%
IF SELECT EQGL 1 THEN
BEGIN MIZWCX (V+MSew)3 LI2EWCX(y+MErW)D
HH=((12=DD(M) ) *M1 + DD(M)*M2) /12% END
ELSE IF SELECT EQL 2 THEHN
BEGIN M3IZWCY (VFNSe) D MUSHCY(y+MEI W) S

kxday 32
*Xx%¥y 33
xkxy Iy
*xkky s
*x¥xl 36
*x%kky37
*xx¥y 38
*x%x%x{ 30
*xkxyy0
xkxyy]
xrkxly2
*x¥2U43
kxxxlyyy
xxkxyys
XxxxQ 46
xxxxyy7
*x¥*Yys
*x%k*yyo
*xxx450
xxkky5]
xxxxlyS5e
xxkk(5H3
*rxxy5Y
*xxx455
xxx%x456
xxkxy57
*xxxy 58
*x%k%x459
*xx¥460
*xx*xl6l
xxk*UYie
*x%xU463
*xk¥UOU
*x%¥465
X366
rxR¥U67
xx%¥¥468
*x*¥ %450
*x%%470
*xx¥471
kxxx472
*xkaly73
*xk*ly 7Y
*x¥xy75
AR TE
*xk¥y77
*2¥*x4 78
*x%x¥470Q
*xx¥430
kx4 gl
*¥x%¥U82
*x*¥483
¥xx2y 8L
*+¥2485




HH=((12=DD(M))*M3 + DD(M;*Mu) /12% END
ELSE BEGIN T1=TPC(V+MS5: w)$ T2=TPCI(V+MEIW)S
Hh=((12=DD(M))*T1 + DD(M)*T2) /12% ENDS
END$® COMMENT HH$

| COMMENT COMPUTATION OF GRID POINT VALUE BY BI=LINEAR INTERPOLATION**¥#491

FOR AN ARBITRARY POINT (TEMP.» DIRECTION AND SPEED)S

REAL PROCEDURE GEQP(V'WeCrSELECT)S
VALUE C¢SELECT»Vry$
INTEGER CrSELECTS REAL Vew$
BEGIN
INTEGER V1*W1% REAL A*BrB1¢B2/B3,B4y%
V1= ENTIER(V)S W1= ENTIER(W)S
B1=IF SELECT EgL 1 THEN HH(V1ewlsCrel)
ELSE IF SELECT EQL 2 THEN HH(y1esW1eCe2)
ELSE HH(V1eW1l:Cr3)$%
B2=IF SELECT EgQL 1 THEN HH(V1+1rw1+Cr1)
ELSE IF SELECT EQL 2 THEN HH(v1+1,w1:Cr2)
ELSE HH(V1+1'W1:Ce3)$
B3=IF SELECT EQL 1 THEN HH(V1+1eWl+1¢Crl)
ELSE IF SELECT EQL 2 THEN HH(y1+1l,w1+1:Cs2)
ELSE HH(V1+1eW1+1¢Ce3)%
B4=IF SELECT EQL 1 THEN Hi(V1ewl+1:Cr1)
ELSE IF SELECT EQL 2 THEN HH(V1,W1+1¢Cr2)
. ELSE HH(V1+W141+Ce3)S
{ A= V1+1=V$ B= y1+1=W$
GEOP= A*B#B1+(]1=A)*B*B2+(1-A)*(1«B)*B3+A*(1-B)*B4s
END® COMMENT GEOPS

! COMMENT COMPUTATION (oF GREAT CIRCLE DISTANCE BETWEEN TwO
POINTS BY USING THE GONIOMETRIC RELATIONS

| REAL PROCEDURE GEGDIST(LAT1+LON1¢LAT2,LON2)S
VALUE LAT1/LAT2/LONZ»LON2%
REAL LAT1 LAT2:LON12LON2S
BEGI
LOCAL LABEL SKP$%
IF LAT1 EQL LAT2 AND LON1 EOL LON2 THEN
BEGIN GEODIST=0% GOTO SKP% END$%
GEODIST=60*ARCCOS(SIN(LATiI*CG)*SIN(LAT2*CG)
*COS(LATI*CG)tCOS(LATZ*CG)*COS((LOhZ-LONl)*CG))/CG$
SKP s
END® COMMENT GEODISTS®

COMMENT COMPUTATION OF COORDINATES OF TwO GEOGRAPHICAL POINTS
ON THE GRIU PLANE®

PROCEDURE GEOMGRI[ (PP+GG)$S INTEGER PP+GGS
COMMENT X1+X2=ROw INDICES AND Y1rY2=COL. INDICES $
| BEGIN -
LIS(PP)S® LAL1= LALATS LOL1= LALONGS
LIS(6G)S LA2= LALATS LO2= LALONGS
! X12(70=LA1)/72.5% Y1=(130-L01)/5%

¥ %UB6
2487
*xe%UuB8
xx%k* 89
*xx%490

*xx%yQ2
*x%x%yQ3
*xxkx4oy
xxx%xygs
Xx%k%4Q6
xx%x%4Q7
*x%x%498
*%x%x%499
*x%x%x500
*x%%501
*xx%xx502
*x%x*¥503
*xxk%x504
*x%x%505
*x%x%x506
*x%x%5(07
*xx%x508
*x%x%x509
*x%x%x510
*x¥%x511
*x%x%512
*xxx%x513
xxx%x514
*x%x%x515
*x%%516
**%%517
*x%x%518
*x%x%51G
*xx%520
*¥x%x%x501
*A%%522
*2%2523
*xx¥524
*x%x%525
*x%%526
*xx%x527
*x%%x528
*x¥%52Q9
*x%%53(0
*Exxk53]
Xx%k %532
X¥x%%533
*x%x%534
Xx¥%535
**%%x536
*¥x¥kx537

*x*x¥53R8
*r¥x53Q
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X2=(70=LA2)/72.5% Y2=(130-L02)/5% *xx¥540

END® COMMENT GEOMGRIDS *x¥esy]
- ExkSy2
! *xxx543
COMMENT COMPUTATION oF GREAT CIRCLE DISTANCE AND TRUE COURSE *xre544
OF A SEGMENT FLOWNS *xxx545
I * PROCEDURE PART2GEQMS *xxx546
BEGIN *xx¥Su7
. REAL A% *x%2548
| INTEGER NS *xxx549
3 REAL TOTLe!LA11,LA22¢L011+L022¢XX1sXX2¢YY1rYY2S *xx%x550
K1= ENTIER(X1)$ K2= K1+1%$ L1= ENTIER(Y1)S *xxxGh]
B L2= L1+41% K1G6= ENTIER(X2)% K206= K1Q+1$ kxxx552
| L16= ENTIER(Y2)S L26= L1Q+1% *xx%553
N1= ABS(K1G-K1)$% xxrxS54
N2= ABS(L1G=L1)% *x%*555
N3 = IF K1Q EQL K1 AND L1@ EGL L1 THEN O *x¥%x556
ELSE IF N1 LEG N2 THEN N2 ELSE N1% *xxx657
BEGIN *x%%558
INTEGER IrJ$ %550
LOCAL LABEL LAB1% *x%x%560
AB(0)= 0% AB(N3+1)= 1% Exx%561
IF N3 EGL 0 THEN GOTO LAB1% IF N3 EQL N1 THEN *xx%562
BEGIN *x¥x563
IF K1 GTR K1@ THEN *xxr56U
BEGIN *x%x565 |
RES1= K1% *x%x%566
KES2= K20% RES3= =1 = 22567 |
END *xxx568
ELSE *x¥x569
BEGIN *x¥%570 (
RES1= K2% RES2= K1@% *x%xx57]1
RES3= 1 Xx¥x572
ENDS *x%x2573
FOR I= RES1 STEP RES3 UNTIL RES2 DO *xx%574
BEGIN ***¥575
J= RES3*(I=RES1)+1% AB(U)= (I=-X1)/ *x%%576
(X2=x1) *xxx577
END *x*¥x578
END *+%¥570
ELSE *xxx580
BEGIN *xx%581
IF L1 GTkR L1@ THEN *xxx582
BEGIN ““533
RES1= L1% *x¥x58L
RES2= L2G% RES3= =1 ¥x¥3 535
END *x¥x586
ELSE *#t#%a?
BEGIN *x¥x 588
RES1= L2% RES2= L1G% **¥+530
RES3= 1 *2x¥590
ENDD *x¥25G]
FOR I= RES1 STEP RES3 UNTIL RES2 DO k509592
BEGIN ***#503

—Y




J= RES3I*(I-RES1)+1% AB(J)= (I=Y1)/

(Y2=Y})

END
ENDS
TOTL=03
LA11=LA1%® | O11=LO1%
N=N3+1%
FOR I=1 STEpP 1 UNTIL N DO
BEGIN

XX2=AB(]I)*X2 + (1=-AB(I))=*X1%
YY2=AB(I)*Y2 + (1-AB(I))xY1%
LA22=70=(XX2%2.:5)%
L022=130-(YY2%5.0)%

LENGTH(I)=GEODIST(LA11+LO11sLA22rL022)%

LAL11=LA22% LO11=L0O22%
TOTLSLENGTH(I)+TOTLS
ENDS
D=TOTLS

TC=ARCCOS((SIN(LA2*CG) = SIN(LA1*CG)*COS(D/60*CG)) /

(SIN(D/60*CG)*COS(LAL*CG)))S
TC=TC/CG%

IF SIN((LO2=LO1)*CG) GTR 0 THEN TC=360 = TCS

IF TC LEG S0 THEN
BEGIiN A=(90=TC)*CGS
E1=C0S(A)® E2=SIN(A)S END
ELSE IF TC LEG 180 THEN
BEGIN A=(7C=90)*CGS -
E1=C0S(a)$® E2=-SIN(A)S END
ELSE IF TC LE@ 270 THEN
BEGIii A=(270=TC)*CG%
E1==-C0S(A)$ E2=-SIN(A)S END
ELSE BEGIN A=(TC=270)*CG%
E1==C0S(A)$ E2=SIN(A)S ENDS
END
END® COMMENT PAKRT2GEOMS

REAL PROCEDURE SuM1(Ar Br ARR)S
VALUE Ar B9
INTEGER Ar B ARRAY ARRS
BEGIN INTEGER 1% REAL S%
S= 0%
FOR I= A STEP 1 UNTIL B DO
S= S + ARRI(])S
SUM1 = S%
ENDS COMMENT SUNV1%

REAL PROCEDURE Sum2(A» Br ARR1r¢ ARR2)3
VALUE A» B%
INTEGER Ae¢ B3 ARKAY ARR1+ ARR2S
BEGIN INTEGER I% REAL S%
S= 0%
FOR I= A STEP 1 UNTIL B DO
S = § + ARR)1(I)*ARR2(I)S

*x%x3 504
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*x%%508
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*xx%609
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*xxx611
*xE%G]2
*2x%613
*Exx614
*xx%615
*x%%616
*xxx617
*x%%618
*x%%619
*xx%x620
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ExEXH24
*x%625
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*xE¥644
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‘ SuM2 = S9% *rrabyl
' END® COMMENT SUn2% %640
| *e¥x650
: COMMENT COMPUTATION oF A DRIFT ANGLE FOR THE SEGMENTS *rxxiy]
*xx¥652

j REAL PROCEDURE DRIFT(XrY)$ *2%2653
l VALUE XrY$S *xrephy
' REAL XrY$ *2x%655
' BEGIN *x%%656
? REAL SPD*ANG!DEGewS® %657
! LOCAL LABEL BR$ *xea658
IF X EGL 0 AND Y EQL 0 THEN *xx%650

| BEGIN SPD=DEG=0% GOTO BRS ENDS *xx%660
| SPD=SQRT(X**2 + Y*%2)$% *xe%561
' w=ABS(X)% *xE¥662
\ ‘ IF sPD EQL 0 THEN GOTO BR$ 2663
} i ANG=ARCCOS(W/SpD} /CGS %664
IF X GEG 0 AND Y LE@ 0 THEN ANG=270*+ANG *xxx665

ELSE IF X GEQ 0 AND Y GEQ@ 0 THEN Xxk%666

| ANG=270-ANG *xx%667
) | ELSE IF X LEQ 0 AND Y GEQ@ 0 THEN ANG=GOvANG *xx%668
ELSE IF X LEG ¢ AND Y LEQ 0 THEN ANG=90-ANG *xx%660

: ELSE WRITE('wIND DIRECTION ERROR')S *xx%670
DEG=ANG=TCS *xxx671

BRe *xxx672
DRIFT=ANG=SPD*SIN(DEG*CG) /TASS *x%673
COSA=COS(ARCSIN(ANG))S *rxxE74

ENDS® COMMENT DRIFTS - *x%675

*xx%676

*xx%677

PROCEDURE METPROC(S)%$ VALUE $% INTEGER S$ *x¥ %478

COMMENT PROUCESSING METEOROLOGICAL PARAMETERSS xxx%670

BEGIN *xxx680

INTEGER I+N$% *rx%x681

REAL HD¢*GS*TASSS *x%x%682

ARRAY TEMP*WNDX*WNDY ENDUR(1e¢eN3+1)% *xx%683

XX1=xX1% VYY1=Y1% *xxxiB4

NZN3+1$% *2%2485

FOR I=1 STEP 1 UNTIL N DO *xx*586

BEGIN *r¥2587

xX2= AB(I)*x2+(1=AB(I))*X1% *x2¥688

YY2= AB(I)*y2+(1=AB(]))*Y1% *x¥2600

XSTER= (XX1+4XX2)/2% *xx%590

YSTER= (YY1+4YY2)/2$ *x%4691

TEMP(I)= «=GEOP(XSTER'YSTER*S»3)S *xk¥(Q2

WNDX (I)=GEOF (XSTER!*YSTER*Sr1)$ *x¥26Q93

WNDY (I1)=GEOF (XSTER?YSTER*S¢2)$% *xx2694

XX1=XX2% YYl=YY2% *x%%408

END3 *2%%696
WX=SUML (1 eNeWNDX) /NS *x¥%5Q7

WYSSUML (1eNewNDY) /NS *x¥4(98

TEM=SUML (1eN»TEMP) /N% *x¥4(,99

TAS=TASM*SGRT (273.164TEM) S *244700

ANGLE=DRIFT (WX WY)%

*2x3701
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FOR I=1 STEP 1 UNTIL N DO
BEGIN
TASS=TASM*SQRT(273.16 + TEMP(]))$
GSSTASS*COSA + (WNDX(I)*E1l + WNDY(I)*E2)S
ENDUR(I)=36000*LENGTH(I) / GS$%
ENDS
ENDU=SUM1 (1+N/ENDUR) S
RES1= 31+(S=1)»4s
WIX(S)=SuM2(1+N*ENDUR»WNDX)/ENDUS
WIY(S)=SUM2(1sN*ENDURYWNDY)ZENDUS
TEM=SUM2 (1 +N+ENDUR*» TEMP) /ENDUS
TAS=TASM*SQRT(273+16+TEM)S

TDEV(S)= IF RES1 LEQ 35.332 THEN TEM +1.98%*RES1-15 ELSE

S54TEMS
TIME(S)= ENDUS
AIRDIST(S)= ENDU *TAS/36000% LE= DS
HEADING (S)=TC+ARCSIN(ANGLE)/CGS
HD=HEADING(5)%
IF WD LEG 90 THEN
BEGIN HD=(20-HD)*CGS
TAX(S)=TAS*COS(HD)S TAY(S)=TAS*SIN(HD)S END
ELSE IF HD LEG 180 THEN
BEGIN HD=(HD=90)*CGS
TAX(S)=TAS*COS(HD)S TAY(S)==TAS*SIN(HD)S END
ELSE IF HD LEG 270 THEN
BEGIN HD=(270=HD)*CGS
TAX(S)==TAS*COS(HD)$® TAY(S)==TAS*SIN(HD)S END
ELSE BEGIN HD=(HD=270)*CG%S -
TAX(S)==TAS*COS(HD) S
TAY(S)=TAS*SIN(HD)S ENDS
END$® COMMENT METPROCS

COMMENT 'TABLE®' AND 'CLIMBCORT' ARE TABLE LOOK=UP PROCEDURESS

INTEGER PROCEDURE TABLE(P'R/MA)S
VALUE P*R$ INTEGER P+R$ INTEGER ARRAY MAS
BEGIN
INTEGER GeBrD® REAL RO¢CS
LOCAL LABEL LAB20%
B=IF P EGL 0 THEN 4536 ELSE 5%
C=IF P EQL 0 THEN GRWG ELSE TDEV(R)S
D=IF P EQL 0 THEN 127006 ELSE =15%
Ro=(C = D)/B%
G=ENTIER(RO) %
RO=R0 - G%
IF MA(R/G+1) EGL =1 THEN

BEGIN TABLE=-1% GOTO LAB20S

ENDS
TABLE=RO*MA(R*G+1) + (1=R0)*MA(R'G)S

END$S COMMENT TABLES

INTEGER PROCEDURE CLIMBCORT(L'MA)S
VALUE L$® INTEGER L% INTEGER ARRAY ¥AS

*¥x¥%702
**x%703
*xxx704
*x22705
*x%xx706
*%x%x2707
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*xx2711
*x%%712
*xxx713
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*xxx717
*x%x*718
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*x%x%720
*x%%72]
*x%xx722
*x¥%x723
*xx2724
*x%x725
*x%-726
*x%%x727
*x%%x728
*x%%x729
*xxx730
*xxx731
*x%x%732
*xx%x733
*xxkTIY
*x%%735
*xx%x736
*x%xx737
*2¥%738
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*x¥xT740
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*2xx75]
%2752
*r%4753
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*2%%755




BEGIN

INTEGER ReCrEL'E2/E3rEUS
REAL G+*RO(R1%

LOCAL LABEL LAB21%
G=(GRWQ = 127006)/4536%
R=ENTIER(G)S

RO=G=R%

R=R*3 + LS

G=(TDEVIL) + 25)/5%
C=ENTIER(G)S

R1=6G=C9%

Ei"MA(RIC)S
E2=MA(R+3:C)%
E3=MA(R:C+1)%
E4=MA(R+3:C+1)S

IF E1 EQL =1 OR E2 EGL =1 OR E3 EQL =1 OR E4 EGL =1 THEN

BEGIN CLIMBCOKT==1% GOTO LAB21% ENDS
CLIMBCORT=RO*R1*Ey + (1=-RO)*{1=R1)*g}
+ (1=R0O)*R1*E3 + RO*(1=-R1)*E2S

END$ COMMENT CLIMBCORTS

PROCEDURE READQ(YQrY1¢Y2¢:Y3¢ARR)S

VALUE YOrY1eY2¢Y35% INTEGER YOrY1,Y2,Y3$

INTEGER ARRAY ARRS

BEGIN

FOR I=Y0 STEP 1 UNTIL Y1 DO

READ(PCF('DC10F*)s FOR J=Y2 SHEP 1 UNTIL Y3
DO ARR(I»J)» ERR'ERR)S

END$ COMMENT READS

PROCEDURE WRITEG(YODrY1rY2,Y3,ARR)S

VALUE YO0rY1rY2rY3%

INTEGER Y0rY1rY2rY3%

INTEGER ARRAY ARRS%

BEGIN

FOR I=Y0 STEP 1 UNTIL Y1 DO
WRITE(FOT»Y3eFOR J=Y2 STEP 1 UNTIL Y3 DO

ARR(IeJ)r ERR)S
END$® COMMENT WRITEGS

READG(1+3¢1¢16/RAIGE)S
READQ(1¢3¢17¢33/RANGE)S
READG(1¢9G¢ 19 TEVPTIME)S
READQ(1+99¢1+/9¢TEMPDIST) S
READG(1¢99¢1+9TENPFUEL) S
READQ(1¢3¢197¢eMn) %

WRITE(PEJT)S

WRITE(*'#% PERFORMANCE DATA FOR DC10 *')$ WRITE(' ")$
WRITE(' ")% WRITe(* ")% ‘

WRITE('s SPECIFIC RANGE #*')$ WRITE(® '")3
WRITEG(1¢3¢1+16+/RANGE)S

WRITEG(1¢3¢17¢33+KANGE)S

*x%x2756
222757
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*xx%771
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*rxx773
*xx%x774
*x%x%x775
*x%x%776
*xx%x777
*x%x%x778
**x%*%779
**%%780
*xx%781
**x%%782
¥x*2783
*x%xxT784
**x%785
*x¥xT786
*xx%787
*x%x%x 78§
*x%x%x789
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**x¥%x307
t¥s*R06
*x42800
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WRITE(® *)$ WRITE(' ')$ WRITE(' ")$ WRITE(' )%
WRITE('s MAX. WEIGHT *')$ WRITE(* ")$
WRITEQ(1e3¢197rMK)9

WRITE(PEJT)S

WRITE('s CLIMB TIME *')$ WRITE(' ")S
WRITEG{1¢99¢1¢9yTEMPTIME)S

WRITE(PEJT)S

WRITE('s CLIMB DISTANCE #*')$ WRITE(' ")$
WRITEG(1¢99¢1¢9,TEMPDIST)S

WRITE(PEJT)S

WRITE('* CLIMB FUEL *')$ WRITE(' ")S
WRITEQ(1¢99¢1¢9,TEMPFUEL)S

READ(PCF(‘DC10F*'), FLURe TAXI+¢ GRW» RESERVE* TOw.
MAXTOWMAXLWDATE»10¢TTT*ROUTE*DONE» ERR)S
WRITE(* *)$ WRITE(' ')S WRITE(' ")S
WRITE(? **% INPUT PARAMETERS #*x')$S
WRITE(FO2¢ 11¢ FLUR!?TAXI*GRW+RESERVE »TOW?
MAXTOW*MAXLY *DATE» IO TTT*ROUTE) S
IF ROUTE GEQ 1111 THEN
BEGIN
READ(PCF('DC10F*)r Q¢ DONE* ERR)S
WRITE(FO02r 1¢ @)%
G=Q=-19%
END
ELSE .
BEGIN
READ(PCF('DC10F*)s ST+ST1,» DONE* ERR)S
WRITE(FO02¢s 2¢ ST ST1)S
G16= ZONEI(ST)3® G20= ZONEI(ST1)% @= ABS (G20-6G1Q)
ENDS
TIT = 7717%

BEGIN

INTEGER ARKAY STOREI+STOREIQ+STOREG*STOREGQ/E(D«4Q)

Fl=1+0G)9%
FORMAT FO4(XE3s 160 A2)»

FOS('TRIP FUEL'r» 16 Al)»

FOe('COST'r DB42¢ AL)S
REAL ARKAY DECLTIME*DECLFUELDECLDIST(1+¢W)$
INTEGER PKOCEDURE SG(H1+H2)% INTEGER H1+H2$
cez A(GIQ+IO*H]1=1)+H2%
INTEGER PROCEDURE JO(H1+H2)% INTEGER H1rH2%
JO= F(H1=1)+H2=-STOREI(H1)+1%

PROCEDUKE DESCLIMB(S)S VALUE S$ INTEGER S%

COMMENT COMPUTATION OF PERFORMANCE IN CLIMB OR CESCENTS

BEGIN
INTEGER ALTS
LOCAL LABEL JM$
REAL TASCORTS
TASQRT=SORT(TAX(S)#%2 + TAY(S)#*#2)%
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LAS30++

LAB31 e

ALT= 31+(S=1)*4s

DECLTIME(S)=IF MG EGL 0 THEN 60*CLIMBCORT!S»TEMPTIME)

/71000 ELSE 3¢1+0+41%ALTS

DECLDIST(S)=IF M@ EQL 0 THEN CLIMBCORT(S»TEMPDIST)

ELSE 9+3%ALTS

DECLFUEL(S)=IF M@ EGL 0 THEN CLIMBCORT(S»TEMPFUEL)

ELSE 940+3.5*ALTS IF DECLTIME(S) LSS 0 THEN GOTO JUMS

AID4=DECLDIST{S)*60/ (DECLTIME(S)*TASGRT)S
DECLDIST(S)= SQRT((Qe75*WIX(S)+TAX(S)*AIDY ) **2+

(0e75*WIY(S)+TAY(S)*ATIDUY) **2) % (DECLTIME(S)=2)/60%

IF DECLDIST(S) GTR LE THEN DECLDIST(S)=LES
AIRDIST(S)= (1-DECLDIST(S)/LE)*AIRDIST(S)S
TIME(S)=AIRDIST(S)/TASQRT*36000%
LESLE=DECLDIST(S)S

END$S COMMENT DECLIMBS

PROCEDURE LINE(N1rN2)% BOOLEAN N1/N2%
COMMENT PRINT=QUT PROCEDURE$
BEGIN

INTEGER IoJoKeLeM¢NePrQrReS»T $

FORMAT P1('TOC'» 2I5¢ X12¢ I4s X10¢ I4» 3160
P2(13» X22+ I4e X10¢ Iy 3160 I8¢ A2)»
P3(*TOD'r 415 16¢ 18+ I6¢ 316+ I8¢ A2) e
P4(Izr 4I5Sy 16¢ I8¢ 416 18 A2)$

LOCAL LABEL LAB30:,LAB31:LAB32%

IF N1 THEN GOTO LAB30%

IF N2 THEN GOTC LAB31%

1=63% S=Me3s T=B3%

GEOMGRID(G4,» G3)%

J=HEADING (G)$

K= 310 + (G=1)*40%

IF NOT N1 AND NOT N2 THEN BEGIN

L= TDEVI(G)S%

M= SGRT(TAX(G)**2 + TAY(G)*%2)$

I8

ENDS

IF

IF

N= (IF N1 OR N2 THEN +75 ELSE 1)*
(WIX(G)*E1 + WIY(G)*E2)S
M3= IF N1 Ok N2 THEN
DECLTIME(G)*600 ELSE TIME(G)S
= 100+#ENTIER(M3/36000) + MOD(M3r 36000)/600%

A2)

6= 100*ENTIER(FLTIME/36000) + MOD(FLTIME» 36000)/600%

R= BURN = GRWQ%

N1 THEN

BEGIN
WRITE(P1)JrKeN/DISTANCE'P?QrR?GRWQ)S
GOTO LAB32

ENDS

N2 THEN

BEGIN
WRITE(PZISTI'NODISTANCE'P'QDR'GRWQ)s

\.\
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*%%x%912
*%%x%Q13
*x¥2914
*¥%x%k%Q15
*x%x916
*%x%¥Q17



,_w_____,§”——f-—-———*t::===---E3"*— ————

||

LAB32¢ s

WRITE(!

GOTO LAB32
ENDS
IF S EQL T THEN
WRITE(P3,JeKeLeMeN/LE*DISTANCEP»QrR¢GRWQ)
ELSE °  Tr(P4rledeKiLeMeNeLE*DISTANCE*P*QrReGRWQ)S

ENDS COMMENT LINES

PROCEDURE SPACEOPT(FBQ!FB+BI*BG*RR)S INTEGER FB'RR$S
BOOLEAN FBG'BI1/)BG®
COMMENT FBQ DETERMINES WETHER THE FLIGHTPLAN
COMPUTATION WILL BE PERFORMED BACKWARDS(FALSE) OR FOR
WARDS (TRUE) «
FB DETERMINES wETHER COSTS(+1) OR FUEL!0) OR FLIGHT
TIME(=1) wILL BE OPTIMIZED. RR IS TAKE OFF WEIGHT OR
LANDINGWEIGHT «
BI DEFINES WETHER THE NAVIGATION REGIME IS FREE IN THE
HORIZONTAL\FALSE) OR BOUNDED BY ONE POINT(TRUE).
BG DEFINES WETHER THE CRUISING ALTITUDE IS FREE(FALSE)
OR BOUNDED(TRUE)S
BEGIN
LOCAL LABEL ITER* ENDGe: CI¢ REPEAT» EINDS
INTEGER AA+QUANT*II+JJrGG*»GRWP» DDGe DTGe TMGS
BOOLEAN ITERATION: BCLIMB¢BNQ/BNS
INTEGER ARRAY ROW/ROWQrQUANTQ(0.+F(Q))$%

PROCEDURE PREP(A1+B1¢AA¢BB)S INTEGER AlrBl%S
COMMENT COMPUTATION OF DISTANGE AND FLIGHT TIME» AND
PRINT=OUT OF THE FLIGHT PLANS%

BOOLEAN AA:;3B%

COMMENT AA REFERS TO CLIMB» BR TO DESCENTS

BEGIN
DISTANCE= DISTANCE+A1$ FLTIME= FLTIME+B1S
LINE(AA»pB)S BURN= GRWQ

END$ COMMENT PREPS®

PROCEDURE EDITINGS
BEGIN LOCAL LABEL ENDED®
FORMAT FO3(X44r 'CH'» Il I6¢ D6e.2¢ A2)S

PROCEDURE GP%

BEGIN

IF FB EoL 1 THEN
WRITE('COST")

ELSE IF FB EQL 0 THEN
WRITE ('FUEL"')

ELSE IF FB EQL =1 THEN
WRITE('FLTIME")S

GOTO ENDELS

END$S COMMENT QP$%

WRITE(PEUT)S
**% DETAILED FLIGHT PLAN **%*'")$%

*x%%918
*2%%919
*x%%920
*%xQ2]1
*x%%Q22
*x%%923
*x¥%924
*%x¥¥Q25
*¥x%x%Q26
*x%%Q27
%2928
*x%%920
*x*+930
*x%%x03]
*%x%%xQ32
*%%%933
*x%*Q3Y
*%x%%x935
*x%x%x036
*x%%937
**%%938
*x%%Q30
*x%x%x040
*x%xxQy]
*xkxQU2
*x%x9u3
*xxx¥QUulY
*2xx945
*Xx%%046
*x%%047
*xx*QUR
*x%¥049
*x%x%x95(
*x%2x95]
*x%%952
¥xx%Q53
*x%%Q454
*2%x955
*x%+056
*x%x%957
*xx¥958
*x%%05QG
*xx%960
*x%x3061]
*x%%962
*%x%x%x063
*xxxQ64
*x%x%965
Xx%x%Q66
*¥x%kxQ47
*x¥x*xQ68
*¥x%%Q60
*%x%x%xQ7(0
*x%%xQ971




ENDED e

WRITE(
'NO« HEAD
)s

FL TMP TAS WIND

WRITE(® *)S WRITE(* ")
IF ROUTE EQL 1111 THEN
BEGIN
WRITE (*NON SPECIAL MIN TRACK')S
QP
ENDS
IF ROUTE EQL 4444 THEN
BEGIN
WRITE('ATC I')S  @QPS
END3
IF ROUTE EQL 5555 THEN
BEGIN
WRITE('ATC II')S  GPS
ENDS
IF ROUTE EQL 7777 THEN
BEGIN
WRITE('GRC")S  QP$
ENDS
IF ROUTE EGL 9999 THEN
BEGIN
WRITE ('SPECIAL TRACK')S  GPS
ENDS
WRITE(*MIN TRACK IN SPACE')S  GPS

WRITE(FO3¢ FLURe DATE: TT)S
WRITE(Y 0)S

ENDS COMMENT EDITINGS

PROCEDURE 0q{0)$ INTEGER 0%
COMMENT COMPUTATION OF SEGMENT CONTRIBUTION. COSTe
TIMEe* FUEL* WEIGHT ETC.$S
BEGIN
LOCAL LAGEL JMle UM2+ JM3e JUMe ENDGS

PROCEDURE CL(M1rM2)$ REAL M10M2S

COMMENT M1 DENOTES SEGMENT FUELe M2 SEGMENT TIMES
BEGIN

LOCAL LABEL JUS REAL MM$
IF BCLIMB THEN
BEGIN
MMz 0% GOTO JU
ENDS
IF ITERATION THEN
BEGIN

MMz IF 6 GEQ GG THEN =28
ELSE =700% GOTO JU
ENDS
MM= If (O EGL =1 AND G GEQ GG) OR (0 EGL 1 AND
6 LSS GG) THEN 700 ELSE 28%

MM= M1+ O%*(GG=G)* (IF M@ NEQ B1 THEN MM ELSE 0)S

*222972 |
*e0%Q73
*x%2QPY !
*x22975
%0976
2 %2977
*2%%978
*2%%979
*x%%930
%08}
*axx9g82
*2%x%983
%2984
*2%%985
**x#%986
*x%%987
*x%%988
*x%x2989
*%%%990
*2%%991
*x%%992
*#%%993
22994
*2%%995
*xxx996
*%x%2997
*x%x%998

DIST ACCD TIME ACCT BURN WEIGHT'***¥999

*x%xx1000
*x%+1001
*x%%]1002
*xk%1003
*xxx] 004
*xx%1005
*x%%1006
*x%x%31007
*x%%1008
*x%x1009
*xx%1010
*xx%1011
*xx%x%10312
*x%x1013
*xxx1014
*x%x1015
*x2%31016
*x%xx1017
**%xx1018
**22%x10190
*xxx]1020
*x2x]021
a2
xxx%x1023
*exx]1024
*x%21025

J e s e SRR



ST

Mlee

JM2e o

GRWG= GRWQ + O*MMS

GUANT= QUANT+(IF FB EQL 1 THEN 1083¢3+M2+15#MM

ELSE IF FB EGL 0 THEN MM ELSE 600*M2)$
ENDS COMMENT CLS

QUANT = QUANTQ(I)S

ITERATIONS IF NOT FBQG AND MG EGL 0 AND O EGL =1

THEN TRUE
ELSE FALSES IF ROW(I) EQL 0 THEN GOTO JMS
GRWQG= IF ITERATION THEN ROW(0) ELSE ROW(I)S
IF M@ EGL B1 OR ITERATION THEN
BEGIN

IF DECLFUEL(G) LSS 0 THEN GOTO JUM3

BCLIMB= TRUES CL(DECLFUEL(G)e DECLTIME(G))S

8CLIMB= FALSES
DDG= DECLDIST(G)S DTG= DECLTIME(G)*600 $
IF ED THEN PREP(DDG* DTGe TRUEe FALSE)S
ENDS
IF NOT FBQ THEN GOTQ JM2$

AID4= IF TDEV(G) LSS =10 THEN 64.0&+6
ELSE TABLE(1¢GeMW)S

IF GRWQ GEQ AID4 THEN GOTO JM$S

IF NOT FBQG THEN GOTQO JM3S

GRWP= GRWQS GRWQ= ggawo + 0% AIRDIST(G)/ 2%
(IF 6 EQL 1 THEN 2/366+0:0000722% GRWQ ELSE
IF G EGL 2 THEN~0¢§§ + 0:0000792*% GRWQ

ELSE =0.83+ 0.000089% GRWQ)S

AA= TABLE(O+G*RANGE)S GRWQG= GRwP$

IF AA LSS 0 THEN GOTO UMS
CL(AIRDIST(G)*10**4/AATIME(G)/600)$

TMG= TIME(G)S

IF ED THEN PREP(LEr TMG ¢FALSE*FALSE!S

IF NOT FgQ THEN GOTO JM1S$

IF M@ EgL B3 AND NOT ITERATION THEN
BEGIN
BCLIMBS
TRUES CL(DECLFUEL(G)+DECLTIME (G))s
BCLIMB= FALSES
DDG= DECLDIST(G)$ DTG DECLTIME(G)*600 $
IF ED THEN PREP(DDGe DTGe FALSEr TRUE)S
ENDS
GOTO END@$

GRWQ@= 0% QUANTZ= 64.0&*6%

ENDS
COMMENT QQ$%

IF BI AND BG THEN TRUE ELSE FALSES

FOR AA= 0 STEP 1 UNTIL F(@) DO

*x%x%1026
*xx%1027
*x*x%]1028
*sx%1029
*s%x%x1030
*xx%1031
*xxx] 032
%1033
*xexi 034
*x*x1035
*x%x%1036
*x2%1037
*x%%}038
*x%x%1039
*xxx] 040
**xx1041
*xexiQ42
*xxxi1043
*exk] 044
*sxx]1045
*&xx]1046
k%1047
*xxxx]048
*xxx1049
*xxx1050
L 3 I
*x%x1052
*xxx{05Y
xex2]1054
*2xx]1055
*exx] 056
*x%x%x1057
*xx2] 058
*2%x1059
*xx%]1060
*xx%x]1061
*xx%xx1062
*xx%]1063
xx%x%1064
*x%xx1065
**x%1066
*xxx1067

. *¥xx¥1068

*xx%1069
*x%x1070
*x2x1071
*x%%x1072
*x%%1073
xxxx1Q74
*x%%x1075S
*x#21076
*xx%1077
*x%%1078
**%%1079

B «-\.-‘*W ’ !!




| BEGIN *2+%1080
ROW(AA)= ROWG(AA)= 0$  QUANTQ(AA)= 64¢08&+6 *x221081
l ENDS *x%%1082
L QUANT= 0% BCLIMB= FALSES *s241083
IF FBQ THEN *ax%1084
| BEGIN *s%%1085
: ROW(0)= RRS QUANTG(Q)= 0 2251086
‘ ENO *ex#1087 |
ELSE 5221088 |
BEGIN *x%21089
ROW(F(Q))= RRS QUANTQ(F(Q))= 0 . *s2%1090
ENDS *2221091
| IF ED THEN *x%%1092
L BEGIN *s2%1093 !
DISTANCE= FLTIME= 0% BURN= ROW(0Q)S *xxx1094
i EDITINGS WRITE(FO4r RR)S *22%1095 1
1. ENDS *x2%1096 |
! IF FBQ@ THEN *£%%1097 -
BEGIN *22%1098 |
; B1= 0% B2= 1% B83= @=1 *2%21099
L END *x%x%1100 §
‘ ELSE *ex%1101 |
l BEGIN 5221102
B1= @=1% B2= ~1% B3= 0 *x2%1103
ENDS *xx21104
l COMMENT ZONE CYCLE BEGINSS **2%1106
X FOR M@= B1 STEP B2 UNTIL B3 Do *xx%1107 -
i BEGIN *«s%1108
! G1= IF FBG THEN M@+l ELSE Ma$ *2%%1109
‘ G2= 1IF FBQ THEN MQ ELSE Mg+1% *2%x1110
M= 10*MQ+G1G+(IF 10 EQL =1 THEN =1 ELSE 0)5 *xary1]1
*kx%)112
COMMENT A CYCLE FOR GRAPH POINTS ALONG MERIDIAN *x3%1113
] BEGINSS *aesi114
‘ FOR JJ= STOREI(G1) STEP 1 UNTIL STOREIQ{(G1) DO **xx1115 |
§ BEGIN *x%x1116
{ 632 5@(G1edJ)S J= JO(GLIJJ)S *x¥x1117
k COMMENT A CYCLE FOR GRAPH POINTS *x%%1118
; ALONG NEXT MERIDIAN BEGINSS *x¥%1119
) FOR I1= STOREI(G2) STEP 1 UNTIL STOREiIG(G2) DO *£x%1120
S BEGIN *sx%1121
B IF NOT BI THEN *x821122
o BEGIN *x%%1123
: IF(M GEQ 3 AND M LEG 8) AND ABS *xa%]124
E (11=-JJ) GEG 10 THEN GOTO CIS *x%%1125
BNQ= (FBG AND I0 EQL =1) OR (NOT FBQ AND *2%%1126 *
10 EGL 109 *xex%127
BN= (FBG AND 10 EqL 1) OR (NOT FBQ@ AND *sx%1128
, 10 EGL -1)$% *x%%1129
- IF M LSS 3 THEN *xx%1130
B BEGIN *axe1131
»‘ IF(BNG AND BK k1132
| (MeJJrII)) OR (BN AND BK(MrIIe *xex]133
B
|
4
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JJ)) THEN GOTO CI *eexl]34

ENDS *x%x1135

! l IF M GTR 8 THEN *5%%1136

R BEGIN *a%21137

IF (BNG AND *s2x1138

: BKQ(MeJJr1I)) OR (BN AND BKQ *2%x%x1139

1. (MeIIedJy)) THEN GOTO CI *s2%1140

END *xex]iUl

- ENDS *xkx)l142

l G4= SQIG2:II)S IZ JQ(G2011)S *aek1143

> IF FBG THEN GEOMGRID(GU+G3)ELSE *xxx]ibL4

GEOMGRID(G39G4)S *xk%]145

PART2GEOMS *xkx1146

- IF M@ NEQ Bl THEN GG=STOREG(MQ = B2)$ ke 14?7

*xxx]1148

: COMMENT A CYCLE FOR FLIGHT LEVELS BEGINSS *axx]149

Py FOR G= STOREG(M@) STEP 1 UNTIL *22%1150

! STOREGQ(MQ) DO *x%%x1151

R BEGIN *x%%1152

IF NOT FBQ AND M@ EGL 0 THEN *x%%x1153

v . BEGIN *xxx]1154

TEL = 0% IF G NEQ GG THEN *2%%1155

GOTO ENDGS *%%%1156

i. N1= ROW(0)$ ROW(0)= GRWG= *x%x%x1157

MAXTOW=20000% *xx%x1158

!?EPEAT.. *x%x%1159

{ TEL = TEL *1% IF 6 LSS 1 *x%%1160

THEN . e *"**1161

BEGIN *x%%1162

6= GGS GRWQ= 0% *x%%1163

GOTO ENDG *xxx]i64

ENDS *%%%1165

METPROC(G)S DESCLIMB(G)S *x%%1166

IF DECLFUEL(G) LSS O THEN *x%%1167

BEGIN *2%%x1168

TEL= 0% G= G=-1% GOTO REPEAT *x%%x1169

ENDS *x%%1170

QQ(=1)% IF GRwG EGL 0 THEN GOTO ENDGS *x%xx1171

N2= ROW(I) = GRWGS IF N2 GTR 10 *exn]]72

AND ROW(0) EQGL MAXTOW THEN GOTO *xx%1173

ENDGS *xxx1174

ROW(0)= ROW(0) + (IF TEL GTR 10 *2%%1175

THEN N2/72 ELSE N2)% **#%1176

GRWG= ROW(0)$ IF ABS(N2) LSS 10 *x%%1177

OR TEL GTR 10 THEN *x%%1178

BEGIN xx%%1179

ROW(0)= N1$ GOTO ITER *x%%1180

END *+%%x1181

ELSE GOTO REPEATS *xx%]1182

({TERe *23%1183
END Xxx%]184 |

ELSE **%%1185

L BEGIN *x%%1186

o METPROC(G)S *x%%x1187

o




IF MQ EQGL 0 OR M@ EQL 0=1 THEN
BEGIN
GRW@= RRS DgSCLIMB(G)
ENDS
IF FBG THEN @G(=1) ELSE QQt1)$
IF GRWQ EGL 0 THEN GOTO ENDG
ENDS
IF QUANT LEQ QUANTQ(J) THEN
BEGIN
ROW(J)= GRWGS QUANTQ(J)= QUANTS
ROWQ(J)= IS IF BI AND NOT B6
THEN STOREG(MQ)= GS
IF ITERATION THEN 6= GG
' ENDS
ENDGe .
ENCS COMMENT FLIGHT=LEVEL CYCLES
Jeoe

ENDS COMMENT ALONG=NEXT=MERIDIAN CYCLES
END$S COMMENT ALONG~CURRENT=MERIDIAN CYCLES

IF 81 AND NOT BG THEN
STOREGO(M@) = STOREG(MQ)
ENDS COMMENT ZONE CYCLES

IF ROW(0) EQL O THEN GOTO EINDS
IF B1 THEN GOTO EIND$S J=IF FBQ THEN F(Q) ELSE F(0)$
FOR M@= B3 STEP =B2 UNTIL B1 DO
BEGIN
K= IF FBQ@ THEN MG ELSE MQ+1$ I= ROWQ(J)S
STOREIQ(MG +(IF B3 EQL 0 THEN 1 ELSE 0))3 I=-F(K=1)+
STOREI(K)=1% J= 1%
ENDS
FOR M@= 0 STEP 1 UNTIL Q@ DO STOREI(MQ)= STOREIQ(MQ)S

TOWG= ROW(0)S M1= IF FBQ THEN QUANTQ(F(Q)) ELSE
QUANTGR(0)S
Lw= ROW(F(Q))% IF ED THEN
BEGIN
WRITE(' ")%
WRITE(FOS» TOWQG=LW)S
WRITE(FO6s IF FB EQL i1 THEN M1/100 ELSE
((TOWQ=Lw)*15+1083.3*%FLTIME/600)/100)S
ENDS
ENDS COMMENT SPACEOPTS

PROCEDURE FF({uyeVvV)$ INTEGER ARRAY UUrVVS
BEGIN
F(=1)= =1% FOR K= 0 STEP 1 UNTIL @ DO
FIK)S FiK=1)+VV(K)=yU(K)*+1 )
END$ COMMENT FF$

PROCEDURE PROCES(S1¢S2¢S3/PR'FFBB/BBrFACTORISATION)S

*x0%1188
*x%1189
*e2%41190
*22%1191
*xx%1192
*2221193
*x%%1194
*#x%1195
*%4%1196
**x%1197
*5xx1198
*%2%1199
*x%%1200
*x%%1201
*x2%x1202
*x%%1203
*xx%]1204
*x%%1205
*x%%1206
*x%%1207
*x%%1208
*x%%1209
*x%%1210
=x¥%1211
*ax%1212
x%%%x1213
*xxx]214
*xxx]215
*x%%1216
*xx%1217
*x%%1218
*xx%1219
*xx%1220
*sxx1221
*xx%1222
*x*x1223
hb b -t
*x%x1225
*2%%1226
*e%%1227
*xx%] 228
*xxx1229
*22x%1230
*x221231
*xxx1232
*xxx1233
*xx%]1234
*xx%x1235
*xx%]2 3¢
*xx%1237
$exx1208
*x¥21239
*xx%1240
xxxi241
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INTEGER S1¢S2:53:FFBBS REAL PRS
B00OLEAN BB*FACTORISATIONS
COMMENT S1 AND S2 DETERMINE THE LIMITS OF FLIGHT
LEVELS.
S3 1S A DUMMY(gXCEPT WHEN
FACTORISATION IS TRUE.
THEN S3 1S A DATUM FOR THE FLIGHT
LEVEL
IN WHICH THE MsF'Pe IS COMPUTED?
PR 1S PERCENTAGE TRIP FUEL
FFBB DETERMINES WETHER COSTS(+1),
FUEL(O0) OR TIME(=1) IS OPTIMIZED.,
BB« +USE LANDING WEIGHT(TRUE) ¢+USE
TAKE OFF WEIGHT(FALSE)
FACTORISATION(TRUE) INITIALISES
PROCES IN THE HORIZONTAL ON THE
BASIS OF FLIGHT TIME»
FOLLOWED BY COMPILATION OF FLIGHT
PLAN IN THE VERTICAL ON THE BASIS
OF COSTS+'FUEL OR TIMES
BEGIN

INTEGER NN$%

LOCAL LABEL ENDPR¢INGS

PROCEDURE Ap%
COMMENT SPECIFICATION OF LIMITS IN HORIZONTAL OF
GRAPH POINTS ALONG MERIDIANS

BEGIN : .-

LOCAL LABEL UTRECHY
STOREI(0)=STOREIQ(0)=ST - A(GiG=1)%
STOREI(Q)= STOREIQ(Q)= ST1=A(G2Q=-1)$
IF ROUTE GEQ 1111 THEN GOTO UTRECHTS
FOR K= 1 STEP 1 UNTIL @=1 DO
BEGIN

STOREI(K)= 1% STOREIQ(K)= E(K)
ENDS

FF(STORE]*STOREIQ)
ENDS COMMENT AAS

PROCEDURE AAA(F1¢F2)$ INTEGER Fl,F28
COMMENT SPECIFICATION OF LIMITS IN THE VERTICALS
FOR K= 0 STEP 1 UNTIL o=1 DO
BEGIN

STOREG(K) = F1% STOREGG(K) = F2%
ENDS COMMENT AAAS

PROCEDURE EP%
IF TOWQ@ GEG MAXTOW OR TOWQ EGL 0 THEN
BEGIN
WRITE(*SUPER CRITICAL'")S
GOTO gMNDPRS
ENDS COMMENT EPS

*aexi242
a4}
13313
*xxxi 245
*xxx1246
ki 247
*x%x1248
xex1249
*2%%1250
*ex2 1251
*2x%1252
*x%%1253
*xxx]254
*xx%]255
*xx%1256
*xx%]257
*2221258
*xx%1259
*x%%1260
*xxx1261
*2%%1262
*a%%1263 |
k521264
*x%%1265
*x%%1266
*ttt1267
*xx%1268
x2%%1269
*x%%1270
*5%x1271
*xxx1272
*xx%1273
*xxx1274
*x%%x1275
*2%%1276
*x%%x1277
*x%%1278
*x%21279
*3%3%1280
*axx1281
*xx%1282
*x%x%1283
*xxx%1284
*+%x1285
*x%%1286
*x%x%x1287
*"*1288
*xx%x1289
*x%%1290
*xx%1291
*xx%1292
*¥%%1293
*x%%x1204
*s5%x1295




INTEGER PROCEDURE SS$
S$S= GRW+RESERVE+PR* ( (GRW+RESERVE) *
[ (MINTIME®0+08=0¢15)=500*MINTIME+7300+TAX]I)S

INTEGER PROCEDURE SSS$
§55= GRW+RESERVE+PR*(TOWQ=LW*TAXI)S

INTEGER PROCEDURE SSSS$
SSSS= TOWQ* (GRW+RESERVE+PR*TAXI)/ ((1+PR)*NN=PR*TOWQ)S

.
L PROCEDURE NNG(A)S VALUE AS INTEGER AS
' NNS IF NOT BB THEN TOW ELSE As

i PROCEDURE Tw$
, COMMENT SAFEGUARDING AGAINST OVERLOADINGS
IF TOWQ GEQ MAXTOW OR TOWG EGL 0 THEN
BEGIN
WRITE(PEUT)S WRITE('DECR LANDING "ABE
GOTO ENDPR
ENDS

' COMMENT IF FACTORIZATION IS TRUE* THEN THE OPTIMIZATION
% TAKES PLACE FIRST IN THE HORIZONTAL AND THEN
1S FOLLOWED BY IN THE VERTICALS
IF FACTORISATION THEN
BEGIN
AAS AAA(S3¢S3)% NNQ(SS)S REUTE= 11118
SPACEOPT(IF BB THEN FALSE ELSE TRUEer=1°¢FALSE"
TRUE'NN)S TWS
AAA(S1¢52)% GOTO ING
END
ELSE
BEGIN
AAS AAA(S1+52)% NNG(SS)S
| SPACEOPT(IF BB THEN FALSE ELSE TRUE+FFBB¢FALSE"
| FALSE!NN)S TWS

; EPS NNQ(S3S)$
il SPACEOPT (IF BB THEN FALSE ELSE TRUE(FFBBr TRUE,
Lo FALSE'NN)S Tw$
EPS NNG(SSSS)$
SPACEOPT (TRUE*FFBBs TRUE*TRUE'NN)S EPS
IF FACTORISATION THEN ROUTE= 1000
ENDS

ENDPR 4 o
. ENDS COMMENT PROCESS

IF ROUTE GEG 1111 THEN

BEGIN

i READ(PCF('DC10F*)s STs ST1s DONEs ERR)S

G1Q= ZONEI(ST)S

FOR K= 1 STEP 1 UNTIL G6=1 DO

o BEGIN READ(PCF('DC10F')s STOREI(K)+ DONE+ ERR)S

vy pmmy e

*22%1296
*2%%1297
*x%%1298
*x%%]1299
*2x%%1300
*22%1301
*xxx]1302
*xx%x%{303
*x%a ] 304
*xx%1305
*22%1306

*xe%x1307 _;

x2%%1308

*x%%x%x1309

*x%x%1310
k%1311
*xex]312
*x%%x1313
*xs%x1314
*x3%1315
*x%%1316
*x%%1317

*xx%1318 §
*x%%1319

*xx%x1320
*xxx]321
sxx]322
*x291323
xex%]324
*xx%1325
*x%x%1326
*x%%1327

x%x%x%1328

*xx%]329

*2%%1330 |

1331
*x0%1332
*x%x%1333
*sxx] 334
*x421335
#1336
*x%%1337
*xa41338
*22%1339
*xxx1340
*xke]34l

*xs%]1342 i.
aank)3y3

*xsx]IyY
xaxn]3yS
*ean1346
*ans1347
*aex1348
*xx%]349
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WRITE(FO2¢ 1¢ STOREI(K))S
STOREI(K)= STOREIQ(K)S STOREI(K)=A(G1lQ+I0*K=1)$
ENDS
G2Q@ = 20NEI1(ST1)S
WRITE(FO2+ 2¢ STeST1)S

ENDS
GEOMGRID(STIST1)S
MINTIME=GEODIST(LAL/LOL¢LA2:L02)/746S5S
cTQS
E(0)= E(Q)= 1% FOR K= 1 STEP 1 UNTIL ¢=1 DO
E(K)= A(GLQ+IO%K)=A(GL1Q+I0*K=1)S

COMMENT

1. WHEN A FLIGHT PLAN FOR THE CPTIMAL COST TRACK IS NEEDED
CALL 'PROCES(1s 3¢ 1¢ 0403¢ 1¢ TRUE® FALSE)!

2. WHEN A FLIGHT PLAN FOR THE OPTIMAL FUEL TRACK NEEDED
CALL 'PROCES(1, 3¢ 1+ 0403+ O» TRUE® FALSE)'

3. WHEN A FLIGHT PLAN FOR THE LEAST TIME TRACK NEEDED

PRV

CALL 'PROCES(1, 3¢ 1¢ 0¢03¢=1¢ TRUE® FALSE)'S

PROCES(1+ 3¢ 1, 0.03¢ O» TRUEr FALSE)S
PROCES(1¢ 3¢ 1, 0.03¢ =1¢ TRUEs FALSE)S

GOTO RUN
ENDS

DONE,+ ENDS

WRITE(' *)8 WRITE(' *)S
WRITE(! x2% END OF RUN **x')$ . .«
GO TO EOPS
ERRe o
' WRITE(! *x% INPUT DATA ERROR *%%1)$
EOPQO

‘& E

—-

AR

Py
.

LT 0CB8¢1¢810528+,065734 ?MZQ’W LW{'M'T CDC8>-
COMMENT KNMI/ZKLM 020169 SPG NAV JNG»
NAVIGATION=FLIGHTPLANNING=MODULE FOR THE PRODUCTION OF
FLIGHTPLANS OVER THE NORTH ATLANTIC.

THE MAIN FEATURES

E:

1« INCLUSION OF 6 METEOROLOGICAL PARAMETER FIELDSe
TEMPERATURE AND GEOPOTENTIAL FIELDS FOR 300 250 AND 200 MB
VALID FOR TwO STANDARD TIMES 12 HOURS APART.

2. NAVIGATIONAL GRID BASED ON REPORTING POINTS OF THE KLMe
3. INCLUSION OF A DYNAMIC PROCESS BASED ON INTERPOLATION OF
TWO PARAMETER FIELDS.

4. OPTIMALISATION OF FUELe COSTS OR FLIGHT TIME IN SPACE AS
WELL AS IN THE HORIZONTAL AS IN THE VERTICAL.

Se« IN = AND OUTBOUND TRAFFIC (10= 1 OUTBOUND I10= =1 INBOUND).
6+ FLIGHTPLAN PRODUCTION FOR OPTIMUM TRACKSe SPECIFIC ROUTES

ETCe EoGe ALTERNATIVE ATC MINIMUM ROUTES.

7. BLOCKING E«G. SECTOR BLOCKING OVER THE NORTH ATLANTIC
BLOCKING IN AIRWAYS AND ATC RESTRICTED AREAS.

8+ STANDARD CRUISE AND USE OF PERFORMANCE TABLESS

CONSTANT KQ= 14 ¢ W= 3%

22221350
*»82135]
ssxx]352
251353
*s82]354
*x2x1355
*2x%1356
*xx%1357
*x5%x1358 §]
*s6x1359 2

*2%21360 g

Sase]1361

sxs%1362 B

*ax%1363

*aes1364 |

*2041365

*e021366
*a21367
*x0%1368

sa041369
*28%1370
*a2%1371
*anu1372
*as1373
*xen]374
*25%1375
*e4%1376
*aax1377
*a2x1378
*a8x1379
*x%x] 380
*x%xx]381

AL *>WKHAACA A AX

*eesy}
*e¥%Q
*aney
*anuy
L A 13 1]
13T
%87
*eeg
*8%%g
s¥%%10
k4]
*sxs]2
*x2%13
*xxly
a1y
25016
L TTI2Y
sx%%18
*x%%19
*xe¥2(
%82

e W
. -




INTEGER P1eP2¢P3+901902+:Q3¢S»TTT
G1062¢63¢G4*B1+B2¢B3I+MO1G1G*G20r Q¢
RESL/RES2¢/RESIvIvJrl1*N2¢NI*MrGe
MO IM1rM2eM3PMUIMSIMEIKe 100
KIOKZ'LI'LZ'Kl@OKZG'LIQ'LZG'KKlOKKZ'LLIOLLZO
ENDU'TEM'T“S'FLUR'TAXI'Tow'GR“ORESERVE'MAXTON'MAXLWO
DATE+ST+ST1oROUTE*DISTANCE/FLTIME*BURN,
GRWO»TOWG 1 LWeCOSTPLE,TELS
REAL COrCBIPICLIX1PX20 Y10 Y20 X0 YIELIE2/ED0
551'GGZOD'ANGLEOLALﬁT'LALONGOTTOLAIOLOIOLAZOLOZO
XX10XX20YY10YY20AIDL oAID2¢AIDI+AZOU ¢+ XSTER YSTER?
MINTIMES
INTEGER ARRAY HT(1ee72040019) Al=1e.KG*1)s V(Oeoltl)
SR(1ee3900019)¢ MW(1,0300e¢46)¢ CD'CTOCF(10.3000017" CTC»
CFC(0oeT?0se8) CDC(Qee600,08)9
ARRAY DD(0eeKQ)S
BOOLEAN EDS
BOOLEAN ARRAY BK(0002'100601006)0 8KQ(90.KQ'100601006’5
FORMAT FOL(E2¢ S10» D700 AS)e

PEJT (E2» * *y Al)e

FOT(XSe #1690 A2)0

FO2(XS» =17 A2)S
STRING STR{10)S

INTEGER PROCEDURE INTERPOL(Fe¢F1¢:F2¢/F1Q/F20)S

INTEGER FeF1/F2/F107F2QS

COMMENT LINEAR INTERPOLATIONS

INTERPOL = ((F= F1) * F2a + (F2 = F) * F1Q) / (F2 = F1)$

REAL PROCEDURE SUM1(Ar Br ARR)S
VALUE A» BS
INTEGER A+ BS ARRAY ARRS
BEGIN INTEGER IS REAL S$

S= 08

FOR I= A STEP 1 UWRTIL B DO

S= § + ARRII)S

SUMl = SS$

ENDS COMMENT SUM1$

REAL PROCEDURE SUM2(a* B¢ ARR1e ARR2)S
VALUE A+ B3
INTEGER A+ BS ARRAY ARR1+ ARR2S
BEGIN INTEGER IS REAL S$

S= 0$

FOR I= A STEP 1 UNTIL B DO

S = S + ARR1(I)*ARR2(I)S

SuM2 = S$

ENDS COMMENT SUM2$

PROCEDURE wWW(AAs» BB) $ REAL AAS STRING B83
WRITE(FOlr BBe AA)S

o

*xx%22
sese23
*nee2y
Sx0%2%
*x%%26
¥ 50927
225528
58929
*x2%}0
*s%s3y
*xa%32
*52533
s 3y
sx2%35
*x%%36
*xxs37
*2%%38
*s%839
*saxxy
L L '
seesy2
22y
xeeeyy
ey
saxkyb
*eany?
sxx%xy8
*5%%49
*x%x5(0
22551
*xx%52
%3553
sxea§Yy
*xesSs
sxee56
sx%%57
sses58
*%8%59
*8%360
ses%6]
se%%62
258863
saasQly
sa8hY
25866
s8e4Q7
*s%268
*x%%49
*5%%70
seen7)
22872
se%xs73
s$ses7y
s5837S

L ——
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i
;
' PL = 310008 Pz = 350008 P3 = 390008 Q1 = 30065% *senTp
; G2 = 339998 @3 = 386625 TEL = OS 20077
‘ FOR S= 0 STEP 1 UNTIL S DO saee7g
BEGIN s28479
RES1= S+*12% seang0
. FOR J=19 STEP =1 UNTIL & DO sxnegy
N FOR 1= RES1 ¢ 1 STEP 1 UNTIL seesg2
‘ RES1 + 12 DO READ(PCF('NASAD')¢ HT(IeJ)e ERRe ERR)S LIT T}
o ENDS sesngy
o FOR S=0 STEP 1 UNTIL S DO ey
I BEGIN RES1 =5+12% WRITE(PEJT)S *s0086
FOR J=19 STEP =3 UNTIL & DO *2%287
WRITE(FO2» 12¢» FOR ISRES] + 1 sx%288
’ : STEP 1 UNTIL RES1 4 12 DO HT(IeJ))$ ses289
! ENDS *2229(
22029}
COMMENT ARRAY 'HT' Ig REFILLED WITH INTERPOLATED PARAMETERS 55492
WHICH APPLY IN GRID POINTS AT FLIGHT LEVELS 31000 *52293
350000 AND 35000 FTS ss28Qy
FOR I= 1 STEP 1 UNTIL 12+ 37 STEP 1 UNTIL 48 OO senngy
FOR J= 4 STEP 1 UNTIL 19 DO 28096
BEGIN 232497
MO= HT(I.J)S *e%898
M1= ENTIER(M0/100)$% M2= M0=100*M1S 55299
MO= HY(1+12,J)S *ee8100
M3= ENTIER(MC/100)$ M4= MO=100%M3s ss8x}0}
MO= HT(I+24eJ)S *x22102
MS= ENTIER(M0/100)S M6= MO~100#M5S - *ee2103
HT(IrJ) = 100%INTERPOL(P1¢Q1¢G2+M1eM3)+ *ses] 04
INTERPOL (P10G10Q2/M2eM4)S sx22105
HT(1+412+/J)= 100*INTERPOL(P2:Q2¢Q3+M3/MS)+ *22%106
INTERPOL (P21G2¢03 /MU IM6) S sere107
HT(I+4240J)= 100*INTERPOL(P3¢Q20Q3¢M3¢MS)+ $84%108
INTERPOL (P3¢ Q2003 ¢M4+M6) sse8109
ENDS #2110
COMMENT THIS ROUTINE CONCLUDES THE PRODUCTION OF THE ssselyy
METEOROLOGICAL PARAMETERS GEOPOTENTIAL AND TEMPERATURE IN THE ssee112
FLIGHT LEVELSS ‘ *ensil}
*asxill
COMMENT RELATIONSHIP BETWEEN GRAPH POINT NUMBERS AND ZONE INOICESS*%¥#115
Alel)= =18 A(0)= 08 A(1)= 28 A(2)= 6% A(3)= 113 A(4)= 2693 *8s9116
A(S)= 418 A(6)= 568 A(7)= 715 A(8)= 86s A(9)= 908 A(10)= 968 20117
A(11)= 1028 A(12)= 1078 A(13)= 1113 A(14)= 1143 A(15)= 1158 *s95118
vV(0)= 5229047793 sss2119
v(1)= 51850115% V(2) = 536401508 382120
V(3)= 510002008 V(4) = 519905398 V(S5) = 535803008 8121
vie)= 550002008 V(7) = 499806328 V(8) = 518408498 5858122
v(g)= 527008928 V(10)= 535006308 V(11)= 554904598 *ees123
v(12)= 54271005% V(13)= 489054548 v(ju)= S513755€08 s iy
v(15)= 537356978 V(1e)= 5847¢263% VI(17)= 470058009 58841285
v(18)2 48545856% V(19)= 55500008 Vv(20)= 570060008 29126
v(21)= 532860358 Vv{(22)= 548366838 V(23)= 461560068 ss28127
V(24)= 480060008 VIi25)= 498464368 VI(26)= 505065009 sees12§
V(27)= 510067508 V(2g)s 520069008 V(29)= 450063008 sxx%]29




e

VI30)= 461764598 V(31)= 475066008 V(32)= 485768269
: V(33)= 500070509 V(34)= 438366088 V(35)= 4ua46867S
! l VI36)3 45327179% V(37)= 454673858 V(38)= 412870038
AN E V(39)= 42367099% VI4Q)= 430072508 Vvigl)= 406473783

{ COMMENT DETERMINATION OF CONWECTIVITY AMONG GRAPH POINTS.

FALSESCONNECTED» TRUE=BLOCKED ¢

FOR I3 1 STEP 1 UNTIL 6 DO
: FOR v= 1 STEP 1 UNTIL 6 DO
L BELIN

FOR MG= 00192 DO BK(M@rIvJ) = TRUES
FOR MG= 9 STEP 1 UNTIL K@ DO BKQ(MQeIeJ) = TRUE

ENDS
BK(10101)= BK(20r101)s BK(10202)= BX(202+2)=

BKQ(9r1+1)= BKQ(10r31s1)2 BKQ(11s101)= BKQ(1291,1)3

AGAIN

1 8KQ(13r101)= BKQ(1U4r101)= BKQ(9e202)= BKQ(10r2,2)S
. BKG(1102+2)= BKG(120202)= BK@(130202)= BKG(1003+3)3
BKQ(1103¢3)= BKQ(13¢3¢3)= BKQ(110404)= BK(2¢3¢4)3 BK(2¢4e5)2
. BKG(12+4+4) = BKQ(10+606) = BK(10102) =
i BK(102¢3) = BK(10204) = BK(202¢3) =
BKQ@(9r1¢2)= BKQ(99r2+3)= FALSES

BKQ(902+5)= BKQ(9¢3+4)= BKG(9+3+5)= BKQ(9r4r6)= BKQ(10s20e1)=
1 8KQG(1004¢3)= BA2(100503)= BKG(100504)S BKQ(1006¢5)=

BKQ(110102)S BKa‘11¢3°4)= BKQ(1105+4)= FALSES

BKO(11+6¢5)= BKQ(12+201)= BKQ(12¢302)= BKG(2204¢3)=

i BKG(12¢504)= BKQI1301¢2)= BKG(14r201)= BKQ(14¢3¢1)= BK(Oele1)=
L BK(0sr1e2) =FALSES

. e
1 BEGIN

REAL ARRAY AB(0+.10)¢ LENGTH(1ee10),
TIME+AIRDISTeTOEVoWIX/WIYeTAXeTAY (10eW)$S

INTEGER PROCEDURE ZONEI(Q)S INTEGER @S
COMMET THIS SUBROUTINE DETERMINES THE INDEX OF THE
2ONE ASSOCIATED wITH A STATIONSNUMBERS
BEGIN
LOCAL LABEL AGAINS INTEGER IS
I= =iS$

= 1418 IF A(1)=0 LSS 0 THEN GOTO AGAINS
ZONEI= 1
ENDS COMMENT 2ONEIS

PROCEDURE DT(K)S$ INTEGER KS
COMMENT THIS SUBROUTINE DISSECTS LATITUDE AND
LONGITUDE FROM THE COMPRESSED COORDINATES.
EAST OF GREENWNICH THE SIGN OF LONGITUDE CHANGESS
BEGIN

INTEGER KOS

KO= ENTIER(V(K)/10000)s

LALAT= K0/1008

LALONG= (viK)=100002K0)/100
ENDS COMMENT DISSECTS

ss2¢130
el
*xss]32
220133
Sexe] 3y
*22¢13%
*s8%136
*x%e137
ssne138
*e2e139
sxes1y40
seeelyl
*axs142
seeniyd
sxe8iyb
s2ualyd
sxelyb
sxe%147
LR L ITY:]
592149
222150
*axell]
sxee152
*a82153
sses]Sy
s23155
*xx%156
*2291%7
*s9%158
222159
*ss2%160
sas216]
258162
*x22163
ssxel6y
sxx%165
293166
*2%%167
sxxs168
Ss2%169
ss¥2170
sax17]
*e%%172
295173
sse0174
*¥%¥]175
*2e¢176
ss%¢177
*ss4178
588179
*s%3180
*s%5181
ssx3182
Sxs818)
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PROCEDURE L1I5(U)$ INTEGER US$ *282185
COMMENT DETERMINATION OF LATITUDE AND LONGITUDE FOR *x%%186
GRAPH POINTSS *sx%187
BEGIN *e%%188
IF U EGL 19 THEN DT(12) *s%4189
ELSE IF U LEQ@ 11 THEN *x%%190
BEGIN *22%19]
oT(U)S IF U EGL 0 OR U EGL 1 OR *x%%192
) U EQL 2 THEN LALONG= =_ALONG *x%%193
) EnT TG
£ ELSE IF U LEG 26 THEN *24%195
i; BEGIN *%¥%%196
. LALAT= 35+Us LALONG= 10 *x%2197
END \ *5%%198
ELSE IF U LE@ 41 THEN *x%%199
| BEGIN ' *xx%200
, LALAT= 20+Us LALONG= 20 *ex2201
, END *x%%202
; ELSE IF U LEG 56 THEN xx%%203
| BEGIN *xwx204
» LALAT= S+U$ LALONG= 30 *x%%205
| END *ex2206
| ELSE IF U LE@ 71 THEN *xk#207
BEGIN *x%%208
LALAT= U=11s LALONG= 40 *x%%209
END *x%x%210
ELSE IF U LEQ@ 86 THEN - *axx2yl
BEGIN *x%x212
LALAT= U=26% LALONG= S0 *xex213
END *exaiy
ELSE DT(U=74%) *x%%215
ENDS COMMENT LISS *xx%216
xenx217
PROCEDURE CTa3% *x%%218
COMMENT THIS SUBROQUTINE PREPARES THE TIME INSTANTS AT WHICH *x%%219
IN EACH ZONE THE METEOROLOGICAL PARAMATER WILL BE *x%%220
DERIVED FROM BOTH PARAMETER FIELDSe COMPOSITE CHARTS *xxx221
IN TIME ARE SIMULATEDS *xx%222
BEGIN Xx%%223
INTEGER JO'MO3 2224
REAL ArSUMPRESS *x%%225
Az 0.4$ *x52226
Jo = IF 10 EGL 1 THEN K@ ELSE 0% SUM= 0% *x2%227
FOR I= KG=J0 STEP 10 UNTIL JO DO *x2%228
BEGIN *x%%229
SUM= SUM+(IF I GTR 3 AND I LSS 8 THEN 2%A ELSE A)S *xx%230
DO(I)= SUM *xxx231
ENDS %232
MO = 20NEI(ST)$ RES= IF 10 EGL 1 THEN DD(MO) ELSE *x2%233
0D(M0=-1)% 22234
FOR 1= 0 STEP 1 UNTIL K@ pO DD(I)= 1IF TT GTR 12 *x%2235
THEN TT=12 ELSE TT+A/2+0DD(1)=-RESS xx¥236
ENDS COMMENT CTQs *xx%237




REAL PROCEDURE HH(VeWsFsCHOICE)S INTEGER FoeVows
BOOLEAN CHOICES

OR TEMPERATURE (CHOICE = TRUE OR FALSE) $
BEGIN

MS= (F=1)212%
Me= (F+2) =129
M3 HT(V+MSeW) S
My= HT(VEMEIW) S
M1= ENTIER(M3/100)$S
M2= ENTIER(M4/100)$
IF NOT CHOICE THEN
BEGIN
Mi= M3=-100*M1S
M2= ML~100%M2
ENDS
HH= ((12-DD(M) )*M1+DD(MI*M2) /12
ENDS COMMENT HHS

REAL PROCEDURE GEQP(VeW+C¢CHOICE)S INTEGER C$
REAL V+wS BOOLEAN CHOICES
COMMENT COMPUTATION OF GEOPOTENTIAL OR TEMPERATURE IN
ARBITRARY POINTS
BEGIN
INTEGER V1rW1S REAL A+BrB1¢B2+B3+BUS
V1= ENTIER(V)S W1= ENTIER(W)S
B1= IF CHOICE THEN HH(V1sW1eCoTRUE!
ELSE HH(V1ewWleCrFALSE)S
B82= IF CHOICE THEN HH(V1+1e¢W1+CosTRUE)
ELSE HH(V1+1,W3eC/FALSE!S
B3= IF CHOICE THEN HH(V1+1eW1+1+CoTRUE)
ELSE HH{V1+1eWi+1+CoFALSE)S
B4= IF CHOICE THEN HH(V1:Wi+1¢CeTRUE)
ELSE HH(V1eW1+10CoFALSE)S
A= yi+1-VS B= ylt1-w$S
GeoOP= ASBeB1+ (1=A)#B¥B2+(1=A)*(1-8)*B3+A*(1-B) »B4
ENDS COMMENT GEOPS

PROCEDURE XYTRANSF(LAT!LON)S REAL LAT/LONS
BEGIN

REAL R!SS

Rz (45=LAT/2)*CGS

S= (80~LON) * CGS

XZ= 0+7909+CO*SIN(R) *SIN(S)/COS(R)S

Y= (P=CO*SIN(R)*COS(S)/COS(R))*0,7909
ENDS COMMENT XYTRANSFS

REAL PROCEDURE GEQDIST(DDD'LAT)S REAL DDD(LATS

COMMENT COMPUTATION OF DISTANCE ON THE SPHERE FROM
EUCLIDEAN DISTANCES ‘

GEODIST= 219¢7214DDD*COS((45=LAT/2)*CC)**23

PROCEOURE GEOMGRID(PP¢GG)S INTEGER PP¢GGS

et e mi s . e, F

COMMENT COMPUTATIQON OF GRID POINT VALUES FOR GEOPOTENTIAL

ST R

saen238
*222239
*ear240
ey}
242
"Ee2243
ceRe244
*xee245
*aex246
*eee24?
222248
249
*en250
k28]
242
Sa0%253
21311
k255
%256
2xe%247
see4258
*xg%2%59
%260
*k%26]
Bk%%262
2267
*xkR264
*e%%265
%2266
*xxn267
*a¥e268
*eee269
*xx%270
*xee27}
2272
*xee273
e 74
*ex275
24276
*x%2277
*x¥e278
%279
*+22280
22281
kaxn242
*x%e¢283
*xeR284
*ree285
*xee2p6
*22%287
**22288
*+24289
*224200
*x¥x29]
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COM?ENT COMPUTATION OF EUCLIDEAN DISTANCE AND UNIT VECTORS
BEGIN

LIS(PP)S LALZ LALATS LO1= LALONGS

LIS(GG)S LA2= LALATS L02= LALONGS

XYTRANSF (LA1+LO1)S X213 XS YIS Y$

XYTRANSF (LA2¢L02)8 X2= X$ Y2= Y$

E3 SQRT((X2=X1)*x24(Y2=Y]1)**2)$

E1= (X2=X1)/E3S

€2z (Y2=Y1)/Ed
ENDS COMMENT GEOMGRIDS

PROCEDURE PART2GEOMS
COMMENT DETERMINATION OF LENGTH OF SEGMENT BY SUMMATION OF
CONTRIBUTIONS FROM SUBSEGMENTSS
BEGIN
K1= ENTIER(X1)$ K23 K1+1$ L1= ENTIER(YLIS
L2= L1+41S K1@= ENTIER(X2)S K2@= K1Q*1$
L16= ENTIER(Y2)S L2G= L1Q+1$
D= GEODIST(E3s(LAL+LA2)/2)S
N1= ABS(K1G=K1)$
N2= ABS(L1G-L1)®
N3 = IF K1Q EGL K1 AND L1@ EGL L3 THEN O
ELSE IF N1 LEG N2 THEN N2 ELSE N1S
BEGIN
INTEGER lvJs
LOCAL LABEL LAB1S
AB(0)= 08 ABI(N3+1)= 1S
IF N3 EQL 0 THEN GOTO LAB1S If N3 EGL N1 THEN

BEGIN
IF K1 GTR K1Q@ THEN
BEGIN
RES1= K1$
RES2= K2Q%$ RES3I= =1
ENO
ELSE
BEGIN
RES1= K2% RES2= K10$%
RES3= 1
ENDS
FOR I= ReS1 STEP RES3 UNTIL RES2 DO
BEGIN
JS RES3I*(I=RES1)+1S ABlU)= (I=X1)/
(X2=x1)
END
END
ELSE
BEGIN
IF L1 GTR L1Q@ THEN
BEGIN
RES1= L1$
RES2= L2G% RESJI= =1
END
ELSE
BEGIN

k292
2293
22294y
*ee%295
2296
*ee%297
*2e%20G8
*s%%299
*x2+ 300
*x%x301
*xex3J02
*202303
2304
*ex2305
22306
*axe307
*x¢2 308
*xex 309
*x%x310
*sex31)
k312
*aee313
a3y
*xe2315
*2%+316
*xea3l?
318
*a%2 319
*222320
*a%2321
*exe322
*e%2323
*axx324
*aen325
*x22 326
*e%%327
*x¥e328
*20%329
*x*+330
*x%xe 33}
*xxe33e
*xe%33y
L2 31 AR
*anx335
*e %2330
*ane337
*222338
*a*x33Q
*eo2340
LA LA MDY
*ava 3y
*exa3yd
v ealyy
*aur3yd
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‘ LABl«.

RES1= L2% RES2= L14QS

RES3= 1
ENDS
FOR I= RES1 STEP RES3 UNTIL RES2 DO
BEGIN
J= RES3*(I-RES1)+1$ AB(J)= (I=Y1)/
(Y2=Y1)
END
ENDS
FOR I= 1 STEP 1 UNTIL N3+1 00
BEGIN
AlD2= ((AB(I)*AB(I-x))*LA2+(2-(AB(I)
+AB(I=1)))%LAL)/2S

LENGTH(])= GEODIST(E3*(AB(I)=AB(I=1))s AlD2)
END

END

ENDS

COMMENT PART2GEOMS

PROCEDURE METPROC{S)$ INTEGER S$
COMMENT PROCESSING METEOROLOGICAL PARAMETERSS

BEGIN

INTEGER IS

ARRAY TEMPeWNDX*WNDYENDUR(1eeN3+1)$

6G1= GEOP(X1¢Y1¢S»TRUE)S

6G2= GEOP(X2+Y2¢S*TRUE)S

ANGLES C1%(6G2=661)/(470*D*SINC(LAL+LA2)*CG/2))S
XX1= Xi$ YY1= yis « .-

FOR I= 1 STEP 1 UNTIL N3+1 DO

BEGIN

xX2= AB(I)xx2+(1-AB(]))=*X1$S

YY2= AB(I)sy2+(1=AB(]1))*Y1$

AlD2= ((AB(1)+AB(I-1))*LAZ*(Z-(AB(I)+AB(I-1)))*
LAY1)/2%

XSTER= (XX1+XX2)/2%

YSTER= (YY1+4YY2)/2$

KK1= ENTIER(XSTER)S KK2= KK1+1%$ LL1= ENTIER(YSTER)S
LL2= LL1+1S

TEMP(1)= =GEOP(XSTER*YSTER*S¢FALSE)S

AID1= CL*E3d/(D*SINCAID2*CG))S AlD2= XSTER=KK1S$
A1D3= YSTER=LL1S

WwNDX(I)= -AIDI‘(AIDZ‘(HH(KKZ'LLZ'SvTRUE)-HH
(KK2oLL1#S+TRUE) )+ (1=ATJD2) * (HH(KK1sLL2 ¢S+ TRUE)
~HH(KK1°LL1+S'TRUE)))S

wNDY ()= AIDI#(AIDS‘(HH(KKZ'LLa'S'TRUE)-HH
(KKIvLLZ'SoTRUE))+(1-AIDB’#(HH(KK20LL1oSoTRUE)
=HH(KKLLL1¢S*TRUE)))S

TASS 0.8034%38+9826%SQRT(273+16+TEMP(I))S
ENDUR(I)= 36000*LENGTH(I)/(TAS*SQRT (1=ANGLE**2)+
(WNDX(I)*EL+WNDY(I)%E2))S

XX1s Xx2% Yyis vy

ENDS
ENOUS SUM1(1e» N3*+1r ENDUR)S
TEM= SUM2(1+ N3t1e ENDURe TEMP)/ENDUS

*se 2346
*xex3y?
ssee3y8
*exx3y9
*a00350
xxxx35]
ek 352
k%3S
xzex3ISY
Ll 21 k1Y
*es%356
*eke 357
22358
*se359
*xax360
*xe23fl
8362
*xx%363
*xxx364
*e%%365
*2%2366
*xx4367
*a%x 368
*x%%k3J{0
*exe370
*xx%x371
xx%%372
%373
xx%x37y
xxa 375
*x%e%376
xx%x377
*e%x%x378
*%%% 379
*x%xx380
*x*x¥381
ek 382
*x*xx383
k2384
%385
xx¥x3N6
*x%x3837
*axx388
*x%x389
*2x% 390
*exx39i
222392
*x¥%x3QY
*axx3gly
2244395
*%%%306
*x%%397
*22%398
*xx%k39Q9
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TASS 0.8034%38,9826*SQRT(273+16+TEM)S
RES1= 31+(S=1)»4s

TDEV(S)= IF RES1 LEQ 35332 THEN TEM +1.98%RES1-15 ELSE
SS+TEMS
TIME(S)= ENDUS

AIRDIST(S)= ENDU *TAS/36000% LE= OS

WIX(S)= SUM2(1, N3+1, ENDUR* WNDX)/ENDUS

WIY(S)= SUM2(1, N3+l ENDUR* WNDY)/ENDUS

TAX(S)= TAS*(E1*SQRT(1-ANGLE**2)+E2*ANGLE)S

TAYIS)= TAS*(E2*SQRT(1=ANGLE**2)~E1*ANGLE)S
ENDS COMMENT METPROCS

222400
*xxky 0]
xxexl (2
*xx%%403
*xxxy04
*x%24 05
*e%%406
*xxkxyQ7
*xxx408
xxx%400
*xx%x410
*xxxlyl

COMMENT PROCEDURES °'TABLE' AND 'TABLEQ' ARE FOR TABLE LOOK=-UP$*»#%412

INTEGER PROCEDURE TABLE(P/R¢MA)S INTEGER PrRS INTEGER ARRAY
MAS
BEGIN
INTEGER GO¢D¢BS REAL RO¢/CS LOCAL LABEL LAB20%

*xexyll
a1l
*xxx415
*EEXY16

D=IF P EQL O THEN 68000 ELSE IF P EGL 1 THEN =10 ELSE 80000S****417

B8=IF P EQL 1 THEN 5 ELSE 4000%
C= IF P EGL 1 THEN TDEV(R) ELSE GRwWQS$
RO= (C-D)/BS
60= ENTIER(RO)S
RO= RO=GOS
IF MA(R/GO+1) EGL =1 THEN
BEGIN
TABLE= =1% GOTO LAB20
ENDS
TABLE= RO*MA(R,GO+1)+(1=R0)*MA(R+GO)S

ENDS COMMENT TABLES

INTEGER PROCEDURE TABLEQ(QrLsMAOrMAL)S INTEGER QrLS
INTEGER ARRAY MAO/MAlS
BEGIN
INTEGER H1S0¢ZyR?¢S00%
LOCAL LABEL LAp21%
REAL TO0» TOOS
H= TABLE(QerLeMAO)S
IF H EQL =1 THEN
BEGIN
TABLEG= =1% GOTO LABZ21
ENDS
2= IF @ EGL 2 THEN 0 ELSE IF @ EQL 3 THEN 50 ELSE 500%
R= IF @ EGL 2 THEN SO ELSE IF @ EQL 3 THEN 100 ELSE 1000%
T0= (H = 2)/R%
To0= (TDEV(L)+20)/5%
SO0= ENTIER(TO)S
S00= ENTIER(TO0)S
T0= 70=-S0%
T00= T00=S00%
IF MA1(S0+1:S00+1) EGL =1 THEN
BEGIN
TABLEQ= =19
GOTO LAB21

PP P vy

*x%x418
*x%%x419
xx%%x420
*xxs421
*xx¥%xy22
*xkky23
xxkxy2y
*x¥xy25
*xkxY26
*x%x427
*x%%428
*x%%x429
**%x430
xxxxy 3]
*x%%432
*x%x433
xxAky IY
*xxx435
Xx%k%4 36
*xxxy37
*x%%xy38
xx%%4 39
*xxx4y0
xkxyul
xxERyyQ
xx¥x%443
Exrklyy
*EER445
*xkk446
*xkx4y?7
k%448
*x%%449
*xexy 50
*xxaysy]
xxRxyy2
%2453
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LAB21. .

RUNe o

ENDS

TABLEG=TO*TOO#MAL (SO+1,S00+1)+(1=T0)*(1=-T00)*
MA1(S0¢500)+(1«T0)*TO0*MAL (SO+SO0+1)+TO*(1=TOQ) *MAL
(S0+1¢500)8

ENDS COMMENT TABLEGS

PROCEDURE READQ(YQ¢Y1eY2¢ARR)S INTEGER YQrY1eY2S
INTEGER ARRAY ARRS
BEGIN
FOR I= YO STEP 1 UNTIL Y1 DO
FOR J=0 STEP 1 UNTIL Y2 DO
READ (PCF ( *NASAD®) ¢ ARR(1¢ J)+ ERR¢ ERR!
ENDS COMMENT READS

PROCEDURE WRITEQ(YOr Yle Y2¢ ARR)S
INTEGER YO0rY10Y2%
INTEGER ARRAY ARRS
BEGIN
FGR IS YO STEP 1 UNTIL Y1 DO
WRITE( FOTe Y2 ¢+ 1¢ FOR J= 0 STEP 1
UNTIL Y2 DO ARR(Ir J))S
ENDS COMMENT WRITEGS

READQ(1¢3+19+SR'S READQ(1+3¢6/MW)S READGQ(1+3¢17°CD)S
READQ(1¢3¢17+CT)S READG(1¢3+17°CF)S READQ(0¢7¢8¢CTC)S
READQ(0¢798¢CFC)$ READQ(0¢6¢8¢CDC)S
WRITE(PEJT)S

WRITEQ(1¢3+19¢SR)S

WRITE(* *)$ WRITE(* ')S
WRITEQ(1¢3¢6,MW)S

WRITE(' *)$S WRITE(* ")s
WRITEQ(1¢3¢17+CD)S

WRITE(* *)$ WRITE(* ")S
WRITEQ(1¢3¢17¢CT)S

WRITE(PEJT)S

WRITEQ(1¢3¢17+CF)%

WRITE(* *)$ WRITE(' 'Is
WRITEQ(0r7¢8,CTCIS

WRITE(PEJT)S

WRITEQ(0¢7+8.CFC)S

WRITE(® ")S WRITE(* ")S
WRITEG(0e608.CDC)S

C6= 0.0174532925% CO0= 39.6296148% Ci= 21.47%32.808399%
P= CO*SIN(3142%CG)/COS(31.2%CG)S

READ(PCF('NASAD')y FLUR» TAXI¢ GRW» RESERVEes TOWe
MAXTOWeMAXLW ¢ DATE » IO+ TTT»ROUTE»DONE » ERR)S
WRITE(Y *)S$ WRITE(? ')$ WRITE(* ")S
WRITE(? x4 INPUYT FARAMETERS »%%')$
WRITE(FO02+» 119 FLYR»TAX " » SRW »RESERVE » TOW
MAXTOW e MAXLW *DATE ¢ iCeTTTIROUTE) S

L 32 1YL
raeelyss
*xxxl %6
*arxyy?
*eexy 58
*eRey 50
"axky 60
*xexl6l
e ay6
xxxxie3
xRy 6l
x2S
2x2466
*exy6?
*ex2ly68
*exxy69
*xxx470
2271
*akay72
kx4
xRy 74
xexxy 75
*xxkl76
xxxxy7
2522478
xx%xal79
*xx¥480
*xxxygl
*axnyg2
*xx¥Y/3
*exxygly
%%y 8S
*xx%y 86
xxnayg?
*x%%yB88
*x%x489
xx%x490
*xxx49l
xxxy 92
*x%8 493
L2 2 1 TH-10
*xkxly9%5
*xX2YG96
Xe%x%4G7
*x2x4yG8
1 332 17%-1-]
*e%x500
*x%x¥501
*xxx502
*xex503
xxxx504
*2%%505
%2506
xxx%§507
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IF ROUTE GEQ 1111 THEN
BEGIN
READ(PCF('NASAD')e Q¢ DONEr ERR)S
WRITE(FO2» 1¢ Q)%
Q=Q0=1%

END
ELSE
BEGIN
READ(PCF('NASAD')e ST»ST1, DONE* ERR)S
WRITE(FO2¢ 2¢ ST* ST1)S
gloz 20NEI(ST)S G2G= ZONEI(ST1)$S @= ABS(620=6G1Q)
END
T = 7178

BEGIN

INTEGER ARRAY STOREIvSTOREIGvSTOREG'STOREGQoE(Oo.@)v
F{=1+4Q)9% '
FORMAT FOWU (X639, 16¢ A2)e

FOS(*TRIP FUEL's 16¢ Al):»

FO6('COST'r DBe2¢ Al1)S
REAL ARRAY DECLTIME'DECLFUEL*DECLDIST(1e4W)$S
INTEGER PROCEDURE SQ(H1¢+H2)$ INTEGER HleH2$
Se= A(G1Q+I0*H1=1)+H2S
INTEGER PROCEDURE JA(H1rH2)$S INTEGER H1rH2$
Ja= F(H1=1)+H2=STOREI(H1)+1%

PROCEDURE DESCLIMB(S)S VALUE S$ INTEGER S$
COMMENT COMPUTATION OF PERFORMANEE IN CLIMB OR DESCENTS
BEGIN
INTEGER ALTS
LOCAL LABEL JUMS
ALT= 31+(S=1)%4$ -
DECLTIME(S)= IF MQ EGL 0 THEN 60*TABLEG(3+SeCT¢CTC)
71000 ELSE 3.1+0+41%ALTS
DECLDIST(S)= IF M@ EGL 0 THEN TABLEQ(2¢S¢CDsCDC)
ELSE 9+3*ALTS
DECLFUEL(S)= IF M@ EGL 0 THEN TABLEQ(4¢S¢CFsCFC)
ELSE 940+8+5*ALTS IF DECLTIME(S) LSS 0 THEN GOTO JUMS

AIDY4= DECLDIST(S)*60/(DECLTIME(S)*

SQRT(TAX(S) w*x2+TAY(S)*%2))$

DECLDIST(S)= SGRT((0+75*WIX(S)+TAX(S)*AIDU ) »*2+
(075*WIY(S)+TAY (S)+AIDL ) *%2) % (DECLTIME(S)=2)/60%
AIRDIST(S)= (1~DECLDIST(S)/LE)*AIRDIST(S)S
TIME(S)= AIRDIST(S)/SQRT(TAX(S)**x2+TAY(S)*x2)x
36000% LE= _E-DECLDIST(SIS

ENDS COMMENT DECLIMBS

REAL PROCEDURE ARCTANG(Q1,02)$ REAL Q1+ 02%
ARCTANGS ARCTAN(Q27/Q1)/CG+(IF @1 LSS 0 THEN 180
ELSE IF @2 LSS O THEN 360 ELSE 0)$

PROCEDURE LO(21r 22)% REAL 210 22

TN RTRRTORPY e ey e oy T R R T T T T T T

*eke508
*xx%500
*x%x510
*x%3511
*xxx512
*x%x%513
*xxxS514
k%515
*x%2516
*x%x%§517
*x%x%518
*x%x%5190
*xkx520
*x%x2521
*x%x522
*x%%x523
xxkx524
*xxx525
*x%%526
*x%x%x527
*xe%528
*x %2529
*xx%x%53(0
*x%%53]1
*xxx532
xxxx533
*xxx534
xx%x%535
*xx%536
*x%%537
*x%%538
*¥x%%539
*2x%540
xxkkS541
xxkx§y2
*axa543
xSy Y
*xxkSYUS
*x%x546
*xxx547
xexxS48
*x%k%549
*x%%550
2ax%551
¥x%%552
*x%%553
*xx2554
x2%555
*22x5%56
*x4%557
*224558
*2%%559
*xxx560
*2%%56]



LAB30.¢

- LAB31ee

PO

COMMENT COMPUTATION OF LONGITUDE FROM EUCLIDEAN COORDINATES *e¢*#562

IN RECTANGULAR GRIDS
LO1= 80=-ARCTAN(Z1/(19=22))/CGS

INTEGER PROCEDURE HEADING(L1:L2)$ REAL L10L2%
COMMENT COMPUTATION OF HEADING IN FLIGHTS
BEGIN

REAL M1eM202X02Y$

XSTERS (X1+4XZ)/2% YSTER= (Y1+yv2)/2%

LO(XSTER»YSTER)S M1= SIN((80=L01)%CG)S

M2= COS((80-LO01)*CG)S

HEADINGS ARCTANQ(=L14M1+L2%M2,L1%*M2 + L2#%M1)
ENDS COMMENT HEADINGS

PROCEDURE LINE(N1¢N2)$S BOOLEAN N1rN2$S
COMMENT PRINT=QUT PROCEDURES
BEGIN
INTEGER IoJeKoLoMeNePrQrReSeT 3
FORMAT PL1(*TOC'» 2IS¢ X120 I&» X10¢ I4¢ 316+ 180
P2(I3» X22¢ I4¢ X10¢ I4e 3160 18¢ A2)»
P3('TOD'» 4ISe 16+ I8¢ 16+ 3160 18¢ A2) e
PU(I3r 4I5S, 160 18+ 4160 180 A2)S
LOCAL LABEL LAB30+LAB31.LAB32S
IF N1 THEN GOTO LAB30S
1F N2 THEN GOTO LAB3iS
1=G3S S=Mas T=B3S
GEOMGRID(GU, G3)S
J= HEADING (TAX(G)» TAY(G))S -~
K= 310 + (G=1)%40S
IF NOT N1 AND NOT N2 THEN BEGIN
LS TOEV(G)S
M= SQRT(TAX(G)**2 + TAY(G)*%x2)$%
ENDS

N= (IF N1 OR N2 THEN «75 ELSE 1)*
(WIX(G)*EL + WIY(G)*E2)S
M33 IF N1 OR N2 THEN
DECLTIME(G)*600 ELSE TIME(G)S
P= 100#ENTIER(M3/36000) + MOD(M3» 36000)/600%

A2) e

6= 100+ENTIER(FLTIME/36000) + MOD(FLTIME: 36000)/600%

R= BURN = GRWQS
IF N1 THEN
BEGIN
WRITE(P11JrKeN/DISTANCE!P¢GeR?GRWQ)S
GOTO LAB3R
ENDS
IF N2 THEN
BEGIN
NRITE(PZoSTlONtDISTANCEOP'GOR'GRNQ)5
6O0TO LAB32
ENDS
IF S EQL T THEN
WRITE(P3+sJrKeLoMeNILE*DISTANCE PrQ@¢RrGRWQ)

ELSE WRITE(PUeIeJeKeLoMeNeLE+DISTANCE/P*QrR¢GRWQ)S

22563
*xeaS64
*xa8§565
*x%x%566
*een§67
*se548
*eu%569
*22%570
*s%s571
22572
*xx%573
a5y
*x%257%5
*x%%576
*x%x577
*x%4578
*xex§79
sx2580
*xe%581
*x%x582
*x%%583
*xexSHY
*xx%x585
*x%x%586
*sxx587
*%5%588
*x %589
*x%%59(
*xx%5Q]
*2%%592
*x%%593
*rka§9Y
xx%3595
%% 596
*s%x597
*x%%598

**22599
*2e%600

*x%x601
*a04602
*224603
*eea604
*244605
*2%2606
*254607
*x%x608
*ee4600
*e44610
 TTTTES
280612
89613
*e2614
*axep15
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ENDS COMMENT LINES

PROCEDURE SPACEOPT(FBG!FB¢BI+BGIRR)S INTEGER FB+RRS

BOOLEAN FBQ+'B1,BGS
COMMENT FBQ DETERMINES WETHER THE FLIGHTPLAN

COMPUTATION WILL BE PERFORMED BACKWARDS(FALSE) OR FOR

WARDS ( TRUE »

FB DETERMINES wETHER COSTS(+1) OR FUEL(0) OR FLIGHT
TIME(=1) WILL BE OPTIMIZED. RR IS TAKE OFF WEIGHT OR
LANDINGWEIGHT »

Bl DEFINES WETHER THE NAVIGATION REGIME IS FREE IN THE
HORJZONTAL (FALSE) OR BOUNDED BY ONE POINT(TRUE).

BG DEFINES WETHER THE CRUISING ALTITUDE IS FREE(FALSE)

OR BOUNDED(TRUE!S

BEGIN

LOCAL LABEL ITER+ ENDGe Cle REPEAT: EINDS

INTEGER AA+QUANTII+JJrGG*GRWP¢r DDGe DTGe TMGS

BOOLEAN ITERATION: BCLIMBsBNQsBNS
INTEGER ARRAY ROW¢ROVQrQUANTQ(0.F(Q))S

PROCEDURE PREP(A1+/B1+AA¢/BB)S INTEGER Al+B1S

COMMENT COMPUTATION OF DISTANCE AND FLIGHT TIMEe AND

PRINT=OUT OF THE FLIGHT PLANS
BOOLEAN AABBS

COZMENT AA REFERS TO CLIMBs BB TO DESCENTS
BEGIN

DISTANCE= DISTANCE+A1S FLTIMES FLTIME+B1S

LINE(AA,BB)S BURN= GRWQ
ENDS COMMENT PREPS

PROCEDURE EDITINGS
BEGIN LOCAL LABEL ENDEDS
FORMAT FO3(X44s 'CH's I4s 160 D6e2¢ A2)$

PROCEDURE GPS$

BEGIN

IF FB EQL 1 THEN
WRITE('COST')

ELSE IF FB EQL 0 THEN
WRITE('FUEL")

ELSE IF FB EQGL =1 THEN
WRITE('FLTIME")S

GOTO ENDEDS

ENDS COMMENT QP$

WRITE(PEJUT)S

WRITE(?

%#% DETAILED FLIGHT PLAN *#x!)g
')$S WRITE(r ")S

IF ROUTE EOL 1111 THEN

BEGIN

WRITE(*'NON SPECIAL MIN TRACK')$

P

k

*524616
sae8617
*22%618
*x%%619
254620
*xx2621
xx%%622
*x%x%623
*xekbH24
*xx%625
*x%%626
*xx%627
*x%%628
*x%x%629
*xx%630
sx5x631
*2%%632
*x%%633
222634
*x%%635
*2%%636
*5%2637
*x%%638
*x%%639
%640
L2 TI TS
ex2642
xxx2643
xxnxoly
Xxx2645
*xxk646
ey 7
xex%648
xx%2649
*x%%650
xx%%65]1
*xx2652
*axx653
kxakbSY
%2655
k%656
xxx¥g57
*x%%658
x58¥50
*2%%660
*x%%661
2885662
¥x%%663
2664
%668
XEE*Q6€
Xe82667
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y!
1l i
L ENDS TLYYY
: IF ROUTE EQL 4444 THEN *x2267
i BEGIN L TTIYY
L WRITE('ATC I')S GQPS L LTTTY
ENDS 22%267
£ IF ROUTE EQL 5555 THEN *ex%67
. R BEGIN *2%2676
; WRITE('ATC II')S QPSS xxx%677
It ENDS *222678
%i IF ROUTE EQL 7777 THEN *a2e679
: e U BEGIN *2%268
‘ . WRITE('GRC')S  QPS *axs681
: 3’ [ ENDS *xen82
R B IF ROUTE EQL 9999 THEN *x22683
: BEGIN *asx684
T WRITE('SPECIAL TRACK')S  GPS sesnp8%
;! l. ENDS *22%686
| WRITE(*MIN TRACK IN SPACE')S QPS *x5%687
. 3 ENDEDe e “*‘68&J
A WRITE(FO3¢ FLURe DATE* TT)S *xex689
T WRITE(! *)S *x%%690
. WRITE! *xx%69]
x 'NOe HEAD FL TMP TAS WIND  DIST ACCD TIME ACCT BURN WEIGHT!**x#692
' '$ *224693 !
ENDS COMMENT EDITINGS *2x0694
) *x%x%695
2; PROCEDURE GG(0)S INTEGER OS *2%9606
COMMENT COMPUTATION OF SEGMENY- CONTRIBUTION. COSTe *2%%697
TIME* FUELe WEIGHT ETC.S *2x%698 |
BEGIN *“*6991
LOCAL LABEL JMle JUM2e JM3» JUMe ENDOS 2x%%700
*x22701
PROCEDURE CL(M1,M2)S REAL M1:M2S 25702
COMMENT M1 DENOTES SEGMENT FUELe» M2 SEGMENT TIMES *5%%703
BEGIN axx704
Ol LOCAL LABEL JuS REAL MMs *x%%705
| ' 1F BCLIMB THEN **%%706
: BEGIN *s%%707
mMM= 0% GOTO WU *sx%708
[ ENDS #x%x709
{ IF ITERATION THEN **%2710
‘ BEGIN *s3711
MM= IF G GEG GG THEN =80 *xxs712
ELSE =100% GOTO JU *xxs713
ENODS x4
MM= IF (O EGL =1 AND G GEQ@ GG) OR (O EQL 1 AND 538715
: G LSS GG) THEN 100 ELSE 80% *2%%716
C e *xen717
MM= M1+ 0*(GG=G)* (IF M@ NEG B1 THEN MM ELSE 0)$ ***%718
GRWQ= GRWQ + O*MMS **%2719
QUANT= AUANT+(IF FB EQL '1 THEN 1083¢3%M2+15%MM *s%%720
ELSE IF #B EGL 0 THEN MM ELSE 600*M2)s sxsx72}
é ENDS COMMENT CLS k722
: *x2%723




ML b

e 0 g ——— "J

. e

JMI..

M2

QUANT = QUANTQ(I)S
ITERATIONS IF NOT FBG AND MQ EGL 0 AND O EGL =1
THEN TRUE
ELSE FALSES IF ROW(I) EGL 0 THEN GOTO JMS
GRWG= IF ITERATION THEN ROW(0) ELSE ROW(I)S
IF MG EGL B1 OR ITERATION THEN
BEGIN |
IF DECLFUEL(G) LSS O THEN GOTO JMS
BCLIMB= TRUES CL(DECLFUEL(G)s DECLTIME(G))S
BCLIMBS FALSES
0DG= DECLDIST(G)$S DTG= DECLTIME(G)*600 $
IF ED THEN PREP(DDG* DTGe TRUE+ FALSE)S
ENDS
IF NOT FBG THEN GOTO JM2$ .

A104= IF TDEV(G) LSS =10 THEN 64.08+6
ELSE TABLE(1+GoMW)S

IF GRWQ GEQ AID4 THEN GOTO UMS

IF NOT FB@ THEN GOTO JM3S

GRWP= GRWGS GRWQS GRWQ + O AIRDIST(G)/ 2%
(IF 6 EGL 1 THEN 4.9% +0:0000693* GRWG ELSE
IF 6 EQL 2 THEN 054 + 010001043*% GRWQ

ELSE =0+65+ 0+000117* GRwQ)$

AA= TABLE(0¢G*SR)S GRWG= GRwPS

IF AA LSS O THEN GOTO UMS
CL(AIRDIST(G)*10**4/AA*TIME(G)/600)S

TMGS TIME(G)S . -

IF ED THEN PREP(LE" TMG +FALSE+FALSE?S
IF NOT FBQ THEN GOTO JM1S

IF M@ EQGL B3 AND NOT ITERATION THEN
BEGIN
BCLIMB=
TRUES CL(DECLFUEL(G) DECLTIME (6))S
BCLIMB= FALSES
0DG= DECLDIST(G)S DOT6= DECLTIME(G)*600 S
IF ED THEN PREP(DDG+ OTGe FALSEr TRUE)S
ENDS
GOTO ENDQS

GRWO= 05 QUANT= 64.08+6S

ENDS
COMMENT QQ$%

ED= IF Bl AND BG THEN TRUE ELSE FALSES
FOR AA= 0 STEP 1 UNTIL F(Q) DO
BEGIN
ROW(AA)= ROWQ(AA)S 0S5  QUANTQ(AA)= 6U40&%6
ENDS
QUANT= 0% BCLIMB= FALSES
IF FBQ THEN

Ll 13 1
%728
*ex%726
*xen727
*224728
*2%%729
*22%730
saxs73)
sexn732
*x%%733
TesxT 34
*28%735
*xex736
*xe%7y?7
*x%%738
*22%739
*x2740
sy}
xeekPY2
*aexPy3
*xxxTHY
*R%x7Y4S
*eexPY6
kx28747
*xexT48
*xxxT49
*x2%750
*eekPhy
*axx752
22753
TSy
*ex% 755
xexx7%6
ek TH7
aax748
£2%%759
*x%%760
%761
%762
sx%2763
2% 764
*2%%765
522766
ss2%767
**%%768
S¥%%769
*exx770
528771
282772
*s2%773
*sex774
*x%$775
222776
*xxx777




BEGIN

ROW(0)= RRS QUANTG(0)= 0
END
ELSE

EGIN
ROW(F(Q) )= RRS QUANTG(F(Q@))= 0
ENDS
IF ED THEN
BEGIN
DISTANCE= FLTIMES 0S BURN= ROW(0)S
EDITINGS WRITE(FOue RR)S
ENDS
1IF FBQ THEN
BEGIN '
B1= 0S B2= 1% 83= G-
END

ELSE
BEGIN

B1= Q-=1% B82= =13 B3= 0
ENDS

COMMENT ZONE ZTYCLE BEGINSS
FOR MQ= Bl STIP B2 UNTIL 83 DO
BEGIN
61= IF FBQ@ THEN MG+l ELSE MQ$
G2= IF FB@ THEN MQ ELSE Mq+1$
T 10*MQ+G1Q+(IF 10 EGL =1 THEN =1 ELSE 0)$

COMMENT AE2¥§§§ FOR GRAPH POINTS ALONG MERIDIAN
8
FOR :J= STOREI(G1) STEP § UNTIL STOREIG(G1) DO
8EGI
633 Sg(61rJJ)S Uz Ja(G1,JJ)S
COMMENT A CYCLE FOR GRAPH POINTS
ALONG NEXT MERIJOIAN BEGINSS
FOR 11= STOREI(G2) STEP 1 UNTIL STOREIG(62) 0O
BEGIN
IF NOT 81 THEN
BEGIN
IF(M GEQ 3 AND M LEG 8) AND ABs
(11=JJ) GEQ 10 THEN 60TO CI$
BNQ= (FBG AND 10 EGL =1) OR (NOT FBG AND
10 EGL 1)S
BN= (FBG AND 10 EGL 1) OR (NOT FBG AND
10 EGL ~1)8
IF M LSS 3 THEN
BEGIN
IF(BNQ AND BK
(MrJJeI1)) OR (BN AND BK(MeIle
JJ)) THEN 6OTO CI
ENDS ’
IF M GTR 8 THEN
BEGIN
IF (BNQ AND

*s%e778
sxee?779
sxs2780
29781
282782
*see783
e 784
*s52785
2582786
*ees787
228788
2822789
*%x%8790
222791
s298792
2524793
ss%e794
%2798
2585796
*e82797
2258798
x%2799
2522800
s2%%801
592802
282803
*xexg804
*2%9805
*222806
sses807
sus*808
852809
*sx22810
ssseg]]
seangl2
[ 3111 PK]
ssss81y
ss82815
*x%x%816
*essRL7
s22%818
s282819
s5%3820
ssa8g82]
ses8822
288823
1112 T.F1N
*s8882%
88826
ssenfR27
258828
*%82%829
ss¥$830
522831
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ITERs .

BKQ(MrJJrII)) OR (BN AND BKQ
(MeIXeJdJ)) THEN 6OTO CI
END

ENDS

G4z SQIG2/I1)S I= Ja(6211)S

IF FBQ THEN GEOMGRID(G4+G3)ELSE

GEOMGRID(G3¢G4)S

PART2GEOMS

IF MQ NEQ 81 THEN G6=STOREG(MQ = B2)$

COMMENT A CYCLE FOR FLIGHT LEVELS BEGINSS

FOR 6= STOREG(MQ@) STEP 1 UNTIL
STOREGG(MG) DO
BEGIN
IF NOT FBG AND M@ EGQL 0 THEN
BEGIN
TEL = 0% IF G NEQ@ GG THEN
GOTO ENDGS
Ni= ROW(0)S ROW(0)= GRWG=
MAXTOW=20000$

TEL = TEL #1s IF 6 LSS 1
THEN
BEGIN

G= GGS GRW@= O0S

GOTO ENDG
ENDS
METPROC(G)S DESCLIMB(G)S
IF DECLFUEL(G) LSS 0 THEN
BEGIN

TELS 05 6= G=-1% GOTO REPEAT
ENDS

00{=1)$ IF GRwG EGL 0 THEN GOTO ENDGS
N2= ROW(I) = GRWGS IF N2 GTR 10

AND ROW(0) EQGL MAXTOW THEN GOTO
ENDGS

ROW(0)= ROW(0) ¢ (IF TEL GTR 10

THEN N2/2 ELSE N2)S$

GRWG= ROW(0)S IF ABS(N2) LSS 10

OR TEL GTR 10 THEN
BEGIN

ROW(0)= N1$ GOTO ITER
END
ELSE GOTO REPEATS

END
eLSE
BEGIN
METPROC(G)S
IF MG EGL 0 OR MG EQL G=1 THEN
BEGIN
GRWG= RRS DESCLIMB(G)
ENDS
IF FBQ THEN @O(=1) ELSE @@f1)s

2022832
soeep3l
*sx2 834
*s22835
ss22836
220837
*s29838
s%%%839
L L] YY)
gyl
sy
2885843
il
seesfyS
222846
sxss8y7
sxs%848
a2 fy9
#322850
*se28y]
s2e8852
see%8%3
ss2epbYy
*e2%855
*x22856
sa%e8%57
*2228%8
s35%859
ssn860
229861
%9862
2%%9863
*e8egpl
ss23865
*s%4866
*223867
552868
289869
s223870
87y
238872
s88%873
ss%8Q74
282875
532876
s8%8877
*s*%878
*55%879
*39%380
sss%831
*v22882
Ss%3883
*s%¥884
s5%%5885
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IF GRWG EGL 0 THEN GOTO ENDG
ENDS
IF QUANT LEQ GQUANTQ(J) THEN
BEGIN
ROW(J)= GRWQS QUANTQ(J)I= QUANTS
ROWQ(J)= 1S IF BI AND NOT B6
THEN STOREG(MQ)= 63
IF ITERATION THEN 6= GG
ENDS

ENDS COMMENT FLIGHT-LEVEL CYCLES
ENDS COMMENT ALONG=NEXT=MERIDIAN CYCLES
ENDS COMMENT ALONG=CURRENT=MERIOIAN CYCLES

IF B1 AND NOT B6 THEN
STOREGG(MQ@) = STOREG(MQ)
ENDS COMMENT 20NE CYCLES

IF ROW(0) EQL 0 THEN GOTO EINDS

IF BI THEN GOTO EINDS J=IF FBG THEN F(g) ELSE F(0)S
FOR M@= B3 STEP ~B2 UNTIL B1 20
BEGIN

K= IF FBG THEN MQ ELSE M@+1S 1= ROWG(J)S

STOREIG(MG +(IF B3 EGL O THEN 1 ELSE 0))3 I=F(K=1)+

STOREI(K)=1% J=. IS .
ENDS
FOR M@= 0 STEP 1 UNTIL @ DO STOREI(MG)= STOREIG(MG)S

TOWG= ROW(0)S M1= 1IF FBG THEN QUANTQIF(Q)} ELSE
QUANTQ(0)S
LWS ROW(F(Q))S IF ED THEN
BEGIN
WRITE(' VIS
WRITE(FOS5¢r TOWQ=LW)S
WRITE(FO6¢ IF FB EGQL 1 THEN M1/100 ELSE
((TOWQ=L@) *15+1083«3*FLTIME/600)/100)S
ENDS
ENDS COMMENT SPACEOPTS

PROCEDURE FF(yuyrvVv)$ INTEGER ARRAY UUsYVS
BEGIN
F(=1)= =18 FOR K= 0 STEP 1 UNTIL G OO
FIK)= FIK=1)+VV(K)=UU(K)+1
ENDS COMMENT FFS

PROCEDURE PROCES(S1¢52+53+PR/FFBBBE:FACTORISATION)S
INTEGER S1¢S2¢053+FFBBS REAL PRS

BOOLEAN BB¢FACTORISATIONS -

COMMENT S1 AND S2 DETERMINE THE LIMITS OF FLIGHT
LEVELS.

S3 1S A DUMMY(EXCEPT WHEN

*2e2886
*249887
*s82888
*e%wfgo
s252890
sseeAg]
s2anf92
*x24803
sasspol
2258805
*s2¢8096
*%e2 897
*25%898
*xs2399
*e%2900
*2%390}1
883902
2284903
900904
252905
2e%2906
202907
*252908
*2%2909
*s%%910
sx%32911
*x22912
*884913
223914
*x2%5.S
2256916
se99917
s242918
554919
*5%2920
*sse92]
284922
2358923
S92y
*5%9¢925
se28026
328927
888928
598929
*5¢2930
sss%93]
98932
*se3933
*s32934
829935
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529937
ss8893§
355939
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FACTORISATION 1S TRUE»
THEN S3 IS A DATUM FOR THE FLIGHT
LEVEL
IN WHICH THE MsFePr» IS COMPUTED'
PR 1S PERCENTAGE TRIP FUEL
FFBB DETERMINES WETHER COSTS(+¢1),
FUEL(0) OR TIME(=1) IS OPTIMIZED,
BBesUSE LANDING WEIGHT(TRUE) ¢USE
TAKE OFF WEIGHT(FALSE)
FACTORISATION(TRUE) INITIALISES
PROCES IN THE HORIZONTAL ON THE
BASIS OF FLIGHT TIME,
FOLLOWED BY COMPILATION OF FLIGHT
PLAN IN THE VERTICAL ON THE BASIS
OF COSTS*FUEL OR TIMES®
BEGIN

INTEGER NN$ :

LOCAL LABEL ENDPR¢INGS

PROCEDURE AAS
COMMENT SPECIFICATION OF LIMITS IN HORIZONTAL OF
GRAPH POINTS ALONG MERIDIANS
BEGIN
LOCAL LABEL UTRECHTS
STOREI(0)=STOREIQ(0)=ST = A(Gla=1)S
STOREI(Q)= STOREIQ(Q)= ST1-A(G2G-1)$
IF ROUTE GEQ 1111 THEN GOTO UTRECHTS
FOR K= 1 STEP 1-UNTIL @=1 BO

BEGIN

STOREI(K)= 1% STOREIQ(K)= E(K)
ENDS
FF(STORE]*STOREIQ)

ENDS COMMENT AAS

PROCEDURE AAA(F1+F2)$ INTEGER F1l.F2$
COMMENT SPECIFICATION OF LIMITS IN THE VERTICALS
FOR K= 0 STEP 1 UNTIL Q=1 DO
BEGIN

STOREG(K) = F1$ STOREGQ(K) = F2%
ENDS COMMENT AAAS

PROCEDURE EP$%
IF TOWQ GEG MAXTOW OR TOWQ EQL 0 THEN
BEGIN
WRITE('SUPER CRITICAL?)S
GOTO ENDPR3
ENDS COMMENT EPS

INTEGER PROCEDURE SS$
$5= GRW+RESERVE+PR* ( (GRWYRESERVE) *
(MINTIME*0«08=0¢15)=500*MINTIME+7300+TAX])S

. INTEGER PROCEDURE SSE&%

*x%x%940
*xx*94]
xekxQly2
£ 233 1Tk
*xxxQLY
*xekgys
**%x%x946
*xx%047
*x%x%¥948
*2%%94,9
*x%x%950
xkxQ8]
2x%k%952
*2%%0953
X295y
*%x%%955
*xx%9%56
xxx%947
*xx%958
*%x%%959
*x%x%%960
*x%x%G61
*x%%Q962
*%x%%963
*xk964
*%%%965
*2%x%966
*x%x%x967
*x%%968
*2%%969
*%x%%970
*x¥x%x971
*%x%972
*%%%973
*x%%974
*x%%975
*x%x%976
x%x%%9Q77?
*x%%x978
*%x%%979
*x%%980
*x%x%x981
*%%x%982
*%x%x%983
xx%%x984
*x%%985
*x%x%Q86
*x%x%987
*x%%988
xx%$¥989
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‘1 S5S= GRW*RESERVE+*PR*(TOWQ=LW+TAXI)S *eee99y
. L2 33111
; INTEGER PROCEDURE SS5SS$ *28%996
vl 5555= TOWQ* (GRW+RESERVE+PR&TAXI)/ ( (1+PR) *NN=PRATOWG)S *e22997
L 132 1-1-1:]
\ PROCEDURE NNG(A)S VALUE AS INTEGER AS *2%4999
i NN= IF NOT BB THEN TOW ELSE AS *s221000
L *xe%1001
\ PROCEDURE Tw$ *aex1002
; COMMENT SAFEGUARDING AGAINST OVERLOADINGS *28%1003
: IF TOWG GEG MAXTOW OR TOWQ EGL O THEN a1 004
‘ BEGIN *eex1005
- WRITE(PEJT)S WRITE('DECR LANDING W')S *a201006
. G0TO ENDPR **2¢1007
ENDS **2%1008
*a%1009
! #‘0#1010
= COMMENT IF FACTORIZATION IS TRUEe THEN THE OPTIMIZATION *###1011
TAKES PLACE FIRST IN THE HORIZONTAL AND THEN *e0e]012
1S FOLLOWED BY IN THE VERTICALS *a81013
IF FACTORISATION THEN *ex1014
BEGIN *2221015
AAS AAA(G3+S3)S NNQ(SS)S ROUTE= 1111S$ *22%1016
SPACEOPT(IF BB THEN FALSE ELSE TRUE+=1¢FALSEe 1017
TRUE'NN)S TWS *2241018
AAA(S1¢S2)S GOTO ING *e2%1019
END 221020
ELSE - - *esx1021
BEGIN a9 %1022
AAS AAA(S1052)S NNQ(SS)S w1023
SPACEOPT (IF BB THEN FALSE ELSE TRUE+FFBBIFALSEs **a01024
FALSE'NN)S TWS *e%01025
} ‘NGe e *x%x%1026
L EPS NNG(SSS)S *xee1027
SPACEOPT (IF BB THEN FALSE ELSE TRUE+FFBBe TRUE" *x2¢1028
| FALSE'NN)S TWS *xex1029
ii EPS NNQ(SSSS)S *e%21030
SPACEOPT (TRUE*FFBBTRUE»TRUE/NN)S EPS *ane1031
IF FACTORISATION THEN ROUTES 1000 *eeu}032
; ENDS *ae81033
- L NDPR « « *asei034
- ENDS COMMENT PROCESS *ax%1035
\ *a%1036
) IF ROUTE GEG 1311 THEN %1037
! BEGIN *a%21038
T READ(PCF('NASAD')s STe ST1+ DONEs ERR)S *xe%1039
> G1G= ZONEI(ST)S e 040
Y FOR k= 1 STEP 1 UNTIL @=1 DO *axe] Q4]
! BEGIN READ(PCF('NASAD')+ STOREI(K)+ DONE+ ERR)S Sxany0u2
Y| WRITE (FO2s 1+ STOREI(K))S aeerigul
RS STOREI(K)= STOREIQ(K)= STOREI(K)=A(G1G+I0*K=1)$ a1 04b
. ENDS *2%2]104S
.g‘ G2Q@ = ZONEI1{(ST1)$ *eee 046
i WRITE(FO2¢ 2¢ ST¢ST1)S xxen) 047
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l ENDS ) 23 LT Y]
GEOMGRID(ST*ST1)$ MINTIME= *xex] 049
i GEODIST(E3¢ (LAL+LA2)/2) /74658 CTQS *xsx1050
! E(0)= E(Q)= 1% FOR K= 1 STEP 1 UNTIL @=1 DO *a%31051
E(K)= A(G1G+I0*K)=A(G1Q+IO*K=1)$ *x%1052
*xx%1053
l COMMENT 2] 054
1, WHEN A FLIGHT PLAN FOR THE OPTIMAL COST TRACK IS NEEDED **#*%1055
CALL 'PROCES(1y 3¢ 1¢ 04037 1¢ TRUE® FALSE)! *x%21056
ll 2. WHEN A FLIGHT PLAN FOR THE OPTIMAL FUEL TRACK NEEDED *an%1057
CALL 'PROCES(1s, 3¢ 1¢v 0+03¢ O¢ TRUE* FALSE)® *ex](58

3., WHEN A FLIGHT PLAN FOR THE LEAST TIME TRACK NEEDED *ax%]059

CALL 'PROCES(1s 3¢ 1¢ 0+03¢=1¢ TRUE® FALSE)'S *a%%1060 l

*xx2]1061

PROCES(1+ 3+ 1, 0403s=1+ TRUE+ FALSE)S *2421062

PROCES(1¢ 3¢ 1, 04030 O¢ TRUEer FALSE)S 24221063 ]

. “**106“ |

GOTO RUN *4521065

ENDS 2221066

DONE«e« ENDS *%x%%1067

WRITE(® *')$ WRITE(® ")S *een1068
WRITE(" *xx% END OF RUN *#x1)$ 221069
l GO TC EOPS *x%x%x1070
ERReo *xxx1071
WRITE(® *%% INPUT DATA ERROR *»x?)§ *aex](72
EOP., \ ) sx5%1073
3 ELT NWS010810227+039147 e . Al =+vDp< 4 ax
SaxatexaadCFGNAX23 *KWBC %160000<<AXRN\,079213an\03193103032310364032037513303948

3aE\13103102730310384232046523105446008\2320290253630042443005453300654 30a\3321
270353727052452806754280814060R\43173102432300284230023532901849800\531830027333
03342290345328038478Qu\63202803435280514328061532707146101\73222705336270784%27
09355271064260K\,1152130n\(0323250503825065472607856260883780u\132524053402406848
240765624079362R1\23272305642230705023077572307835200\33292206144220765122082%572
20813560u\4325260683926090472709956271073710u\5328260674226081492608455260843310
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EENERAL
This program which was written ¢or experiments of thiree dimensional
flight planning for DCB=-D3 -ircrafts over the North Atlantic has
been converted for use i1n UNIVAC 1108 in ALGOL &40 and will be
enhanced to be appropriate for flight planning for DC10 and B747
aircrafis

Reference is wmade to pages and formulas in ‘Optimal Track Selection

and 3-Dimensional Flight Planning’ written by H M DE JONG, KNMI No. 93.

INPUT/QUTPUT DRATA DESCRIPTION
inpyt
METEQROL.OGICAL DATA
There are si1x data tables for compressed meteoroiogical data (geopotential
lieight(in gpdam)and temperature(centigrade degree) )
. o
See p 126, Fig. 39.
Geopotential values and temperature are depicted frowm Lthe grid points in a |
Cartesian grid superposed on a polar sterecgraphic chart progjection
with stundard paralle! at 60 degree N
This yrid is part of the well-known octagonal grid prepared by
the Nationa! Meteorclugical Center
The y—asxis runs parallel with the BO degree W meridian
The areas covered 18 rectangle cuomprising 12 » 16 grid points
See output listing
200,

Those si1x tabies show meteorologilcal date (each table 12 5 14) for

wv0, and 300 mbar for two validity times 12 hours apart




CEREQeMALCE RATA ORK;IN/

See output '1ating. OF POO!

4 TABLE 1 shows specific range for flight levels 310, 350, and 390

(see p. 1146, table 1). This 18 an important econumic indes which

l is the air distance covered by a turbo-jet aircraft per unit of
fuel consumption
This datum is almost independent of temperature and depends on
the aircraft weight only at a prefixed flight level.

TABLE 2 shiows maximum weight(kg) per flight levels 310, 350 and 390

(see p. 122, table 9). The maximally allowable weight depends

on flight altitude and temperature deviation from standard.

| TABLE 3 shows climb distance (navtical mile) as a function of weight (kg
'j and #light levele 310, 350, and 390.
! Sev P 115, tuble 5 : . -
I TABLE 4 shows climb time (1/1000 hrs) as a ¢unction of weight (kg) and
¢lignt levels, See p.117, table 3
TABLE S snows climb fuel (kg) as a function of weaght and flight leveis
See p. 1197, table 7
TABLE 6 suows climb time temperature correction as tempersture deviat.ion

and climy time (171000 hrs) at standard temperature

Ser p. 117, taple 4
TABLE 7 suows climb fuel temperature correction (kg See p. 11%, tavle ©
 l TABLE 8 shows climb distance temperature correction in m)
; Ser~ p. 117, table &

INLTIALIZING INEUT PARAMETERS:
J FLUR + sequense number
TaX1l = tary fuel (kg)

THW iero fuel weigiht (kg).

: %
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HESERVE = reserve fuel {(ky).

TOW

=1 computaion starting in end-point of flignt.
MAXTOW = maximum take—off weight.

MeXLW = maximum landing weight.

DATE = date/month/year.

I0 = -1; east bound flight, 1, west bound flight.

TIT = time of departure.

ROUTE = 7.t te indicator.

Si = starting graph point number.
€T1 = destination graph point number.
iNote here that all input data are read from card images of PCF file

ECF f1lc¢ name 1is NASAD.

R

In the #light plan (see output Listing),

e

NO. = graph point number.

HEAD = hesding in flight.

FLL. = flight level i1n 100 ft.

TMP = o#f standard temperature 1n centigrade degrees
TAS = true air speed

WIND tail (head) wind along the track

i

DIST = distance of flight segment. :

ACCD accumulated distance flowntn. m)

TIME = time along segment flown

ACCT = accumulated time flown (hr, min),

P .

EURN turl consumed 1n segment (kg).

WEIGHT - we:gnut (kg!

TOC = tup of climb

TD tup ofF idescent

i
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06 = 49
l Proucedure INTERPOL computes a iinear interpolatiun,
31 - 49

Jl Procedure SUM1 and SUM2 compute summations

These procedures are used for computing average values in

procedure METPROC.

I 72 - 73
Procedure WW is a write-procedure.
76 = 77

pl, 32, and p3 are flight levels.

31, q& and q3 are pressure altitude for standard pressure levels
200, 250, and 200 mbar.
78 - 84 k .

reads i1in compressed values for geopotential height and temperature in

200, 250, and 300 mbar, valid for two standard times, 12 hours apart
and f11t3 array HT with tnose data.
B85 - %0
wribtve nut the inputed data for checking purposes
92 - 113
pruduces the metecrologlcal paramiters (compressed geopoianiial ang

cemperature deta, which apply in grid points at Fflight levels 310, 230

and 3v0 Therefore tnhne inputed data for the standarc pressure altitude
are destroyed
J19 = 118

The yraph points are labellied by numbers runuing +rom O to 115

inote that the graph point number shown 1in Fig. 3/, F. 110 runs from

1 to 116},




S ORIGINAL PAGE 2
OF POOR QUALITY

"he graph is such that the point sets consist ot subzets of points
arranged along ‘meridians’ (index Tunning from U to 195,
~rray A(index) contains the graph point number assivned to the most
nurtherly point on each meridian.
Array A is used for the computation of zone index (procedure ZONEI)
119 = 133

Array V has values assigned far geographic coordinates for grapbh peints
and check points on continents :.latitude (4 digits) and longitude ¢ 4
d1gits) in degrees and hundredths. See Fig. 37, P.110.
135 - 142 .

fills Boolean array BK and BAG with ‘TRUE’ ; ( initialization ).
143 - 156

denotes blocking in continental airways (connectivity in the graph)
Goolean array entries of BK and BKQ ind#cate which graph points are
connected or blocked ( TRUE=blocked and FALSE=connescted).
~“rray BA 1s used for the zone index £ 3 and array BWG is used for
the zene inde: = B.
“k{a,b, c)=FALSE means point‘b’ on meridian ‘a’ 15 cannected with
point ‘c’ on meridian ‘a+1’
Here point ‘b’ denotes the ‘b’ th point from the bottom on the
muridian. Example: see Fig. 37 BKR(2,2,2) = FALSE means graph
soint numpber 3 on meridian 2 15 connected with graph point numoer S

g meridian 3

Frocedure ZONEI determines the index of the zone associated with a
“raph point number. rarameter 4 = graph point number

“or exampie. a graph point number 49 gives [INEI(4F,=¢

174 - 1RS




ORIGINAL PAGE S
OF POOR QUALITY
Pruceaure DT dissects latitude and longitude Ffrom the compressed
coord:inates
LALAT means latitude and LALONG means longitude.
Farameter K 1s an index of array V.
185 - 216
Procedure LIS determines actual latitude and longiltude
value for a graph point. (see procedure DT).
The sign of longitude is changed in east of Greenwhich.
Farameter U=graph point number.
218 - 237
Procedure CTQ prepares a time iastant array DD, zonally specified,
to be used for the time interpolation later on.
4=0. 4 denotes an estimated flight time of 24 min. per continental zone.

There are 15 i1nstant values {index O - #ndex 14).

239 - 256

Procedure HH computes grid point values for geopotential or temperature
{ CHOICE=TRUE computes geopotential value, while CHOICE=FALSE computes
temperature value) in flight level index F (indey 1 denotes 31000 +#t
and indices Z and 3 denote 35000 and 39000 f%t respectively).
Farameters V and W denote index numbers of array HT (meteovological)
Interpolatiun ftakes place accomding To zone—-assigrned time Iinstants L0« )
298 - 2735

Procedure GEUP computes geopotential (when CHOLCE=TRUE) or temperature
(when CHOICE=FALSE) vzlue in arbitrary point, using adjacent
arid point values from array HT (see procedure HH) &nd bi-linear
intergolatiun
Farameters V and W will be modified to denote indey numbers of array

HT Farameter € = flight level indey
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ORIGINAL PAGE IS
277 - 2=4 OF POOR QUALITY

Procedure XYTRANSF cenverts the geographical coordinates (LAT,LON: of
5 point on earth into the Cartisan coordinates (Y, X)
See P &2-63.
k a28é - 239
ni Prucedure GEODIST computes distance on the sphere from Euvclidian
distance DDD given 1n units of the rectangular grid an the map.
LAT dunotes latitude.
291 - 301

Procedure GEOMGRID computes Euclidian distance and unit vector

pointiny alung an arc in the graph between two arbitrary graph paints
with respect to rectangular grid system.
' FP and &G denote graph point numbers of end points

E3 denotes Eucledean distance . -

£1 and F2 denote unit vectors for x,y components respectively.

203 - 363

Procedure PART2GEDM determines lencath of segment by summation of

’ contributions from subsegments (LENGTH(I)).

These subecegments ara identified by intersection of 2n arc with

coord:nate lines in Euclidean grid.

tNormalii:sed coordinates (running fraom O to 1) are staored in arrvay AR
These values serve al=0 as werghting faclors later un

{ o denutes distance computed for averaged degree of latitude on the
sphere Aarray LENGTH(I) contains lencgths of subsegmenis on the

] sphere AlL2 denotes interpolated deqree of latitude

See P 84-85

265 - 4:0

i Procvdure METPROC processes meteorolegical parameters
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: Farameter S=flight level index (1,2 or 2
l' DeETAILS

370 - 371

computes geopotential value at end-points of a flight segment.
372
computes drift angle by using Bellamy’‘s formula (see P. 78).

376 - 351

. v -
e e X
: ' - R .

D 4

estimates coordinates in mid point P of segment. F=(Xster, Yster).
384
’ estimates temperature in mid point P at flight level 5.
i Temperature has minus sign.
387 - 392

wind components, geostrophic wind. Formulas snown in P.4&9-70 is not

used (reason: not to smooth too drasticetly from geopotential fields,
and to econumize in speed of computation by computer.
See formulas 9. 22 and 5.23 in p. &6,
Array WNDX and WNDY contain x-component and y—component of wind resg.
{ 293
computes true air speed (TAS) for the specific type of aircratt.
For values of constants see Smithsonian tables, Metecrulogical text books
or ICAD Standard Atmouphere.
94 - 395
computes flight time components using vector sum of wind and TAS,
and segment length (LeNGTH (I))
298 - 409
determines average values for meteoroclogical ana cther parameters sloung
segment under cons:deration using previously calculated contributions

TEM=temperature. TDEV(S)=temperatura deviation




TIME(S)=flight time in flight level index S
AIRDIST(S)=air distan:.e ORIGINAL Fiss 15
LE=distance of £lignt segment. OF POCR QUALITY
WIX(S) and WIY(3S) = wind components.
TAX(S) and TAY(S) = true air speed components.
413 - 4.9

Prucedure TABLE and TABLEG are for table look-up procedure for

performance data. See P.116-119 and output listings

461 - 497
Procedure READQ reads in performance data and procedure WRITEG directly
writee out those inputed data for checking purpose.
499 - 500
coefficients used :n algoritnms.
502 - 507 | .

reads i1n and writes out initializing input params=ters for flight plan.

- 508 - 520

In case of prescribed track #ligh%t, the routine reads in @ (number of
graph points on the prescribed route)
in another case, it reads in ST(starting point number) and ST1( ending
point number) and dec:ides Q@ value
In the itatter, u=( number of zones vetween source and destination) - 1
529 - 532

Procedure 5@ and JQ are conversion formulas for indices used in
subseyment alogorithmz (by using entries of array &ii1ndex) or

=rray Fiindex)

Procedure DESCLIME computes performance by using the table look-up

procedure in climb(1f MU=0) or descernc(if MQ not= O
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i

Arrvray DeCLTIME yets climb time or descent time.

I

fArray DeCLDIST yets cliimb distance or descent distance

Aarray DECLFUEL gets climb fuel or descent fuel.

i
‘; Array AIRDIST gets climo air distance or descent air distance.
Array TIME gets climb time or descent time.

Note that in the descent zone, performance data table is not used.
So specafic expressions by company’s planning policy are chosen.

See formula 6. 31 in P. 120-121.

957 - 559

Procedure ARCTANG 1s for computatiun of heading degree by using

. N N s

arc tangent formula

561 - 544

I

Procedure LO is for computation of longitude from Euclidean coordinates
in rectangular grid  See P. &2, formula & 17 and 5. 18.

Z1 and /2 denote Euclidean coordinates.

566 - 574

i Procedure HEADING computes heading in degree as raequired for flight

LR planning purposes

L1 and L2 denote x-component and y-campunent of true zir speed

| 576 - 617
procedure LINE writes out optimized flight plan

| See the gutput listinyg of the flight plan'
f?\ ; 615 = 94
i i Procedure SPACEOFT is a key procedure for optimalization
In this procedure crucial is that some parameters may not surpass upper
bounds, for example aircraft weight
This reguares the inclusion of several protective statements in order to

énsure proper functioning of the operational scneme 1n-flight

£ -
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FBQ determines whether the flaght plan computat:ion will be perfourmed
backward(false) or forward(true).
Fis determines whether cost(+1) or fuel(0) or flight time(=-1) will be
cptimized
El determines whether the navigation regime is free in the horizontal
(false) or bounded by one point(true).
LG determines whether the cruising altitude is free(false) or
bounded (true).
RR is take-off weight or landing weight.
DETAILS
637 - 645

Procedure PREP computes distance and flight time. and prints out ane
line uf flight plan.

Al=segment distance. Bi=segment flight 4ime.

AA=true denotes ‘climb’ and BB=true means ‘descent’

See tne output listing of the flight plan.
&47 - 674
Procedure EDITING prints out proper heading lines
=76 - 728
Procedure QG computes segment contrivution, fuel, etc
When u==1 computation is for an-Fflight direction.
When o=+1 computation is for opposite flight directian

702 = 772

Procedure CL computes the ailrcrati weight(GRWG) and total tuel, flight
Lime or custs at end-point of a flown segment., (the contributiun of Fue!l
in step. included).

Farameter M1 denotes segment fuel(kg) and M2 segment time(min)

In the climb phase no step contribution 1s taken i1nto account as




ORIGINAL PAGE IS
required {uCLIMB=TRUE) OF POOR QUALITY

Ge denotes tiignt level index at the graph point when the computation
starts. G denotes the flight level index to be investigated
Step consumption: Ur=100 kg/4000Fft
DOWN==80 kg/4000¢t
(surplus of segment fuel)

ITERATION becoumes TRUE when (1) back—tracking (2) first zone is reached
(3) TOW is unknown and Wb is known (see P.120).
In array ROW the aircraft weight 1s stored.
GRWQ denotes aircraft weight at the end point of segment.
GUANT denotes cost, fuel or time at the end point of flown segment.
729 = 736

computation 1n climb or descent by procedure CL.
I# ED is TRUE then 1t prints out the reswslts.
739 - 741

sarequarding statements.
744 - 752

computes segment contribution of changes in aircraft weight.
lhote that rfuel consumption 1s expressed a&s 10s8s OFf alrcraft weight
The table fur specific range (P 11&) 135 used.
Formula & 27 (P.115) requires an estimoate of weight nalfway a flight
segment For that purpose coefficients as shown in ftable 2, F 116 are
required (r1, 1t2)
753

Jumping back to lavel UMl 1s for safeguardan that the actually derivauy
aircraft weight does not surpass the maximally allowed weight
759 -~ 742

computes the contribution for tne lsst segment
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ORIGINAL PAGE 13
T¢# ED is TRUE then 1t prints out the results. OF POOR QUALITY

7485

GRWQ and QUANT attain absurd values ¢#or safeguarding cperational
performance
771

ED becomes TRUE when all degrees of freedom in the horizontal and the
vertical are lost, for example when & call of procedure SPACEOPT takes
place in the final mode for Gligﬂt plan computation along the (optimal)
track found in previous calls
(when navigation regimes is bounded by one point and cruising altitude

is buunded’.

772 = 797

Initialization and preparation of all parameters needed for the
algorithmic process of optimization, .

FBQ=TRUE means #light plan computation will be performed forwards.

" while FEQG=FALSE backwards

Array F is filled in line 92B-932 (see procedure FF)

The process can be activated for arbitray begin- and end-puints
in order to reduce storage space a8 renumbering 1s mace for all subset
points. S0 array F is defined end functions completely analogous to

array A for whole graph point set

rray SIORELI and STOREIQ contain the assigned nunbers of labelled
snd=points on meridians in the subgraph

Jone cycle runs from line 799 to Y04

Tme zone cycle repeats as many times as Lheée number of Zones

“ cycle for graph points along meridian tuns ¢from lire BO0& to Y00
This cycle repeats as many times as the number of graph points 1in

the current meridian

T ————— . - v
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“ cycle fur graph points elong next weridian runs from line Bl to BYE
This cycle repeats o5 many times as the numuver of graph points an
the next meridian.
A cycle fur flight levels runs ¢rom line B42 to 896
This cycle repeats as many times as the number of flight levels used.
€10

conversion for indices used in subsequent algoritnhms.
815 - 835

I# the navigation is free (BI=FALSE) in the horizontal, it checks
whether a segment (II, JJ) is blocked or not.
EK or BKG = TRUE means airway is blocked.
I+ blocked, it skips computation for the segment.
836 - 840

conversion for indices (point G4). . .
determines geographic elements for a segment between po.nts G3 and G4,
See procedures GEOMGRID and PARI2GEOM.
gaé - 875

In case of backtracking i1in a flight plan computation an iteration
proce«s 1+ put i1nto action in the climb zone
This 1s done in order to determine the (unknown) tate—off welght by
iteration in such @ waey that the climb pervameters do match with the
sarameters found during backtracking whern arriving :n the climb zone
The iteratiun starts with a take-oft weight 20000 Ly velow the
(known) maximum take—off weight
Array RUW contains the (optimal) value of aircreft weight found during
optimalization, using a zone-cycle
The iteration finishes when either the weight difference at the point

of matctiing is less than 10 kg or the number of iteration steps




exceeds 10 (poor convergence)
In each step take-off weight 1s adjusted, see line HBLL-87Y
879 - 847
similar computations but not backtracking case or not take-o#é+d
weight adjustment casc
e88 - 8v4

These statements are crucial optimalization criteria.

B R T e e TN T

P09 - 925

’ Preparetion of elements which are required for a subsequent call #for
|

' procedure SPACEOPT with lessened number of degrees of freedom
|

including a final call for computation and presentation of flight

plan data. In this final stage no degrees of freedom are left.

| Frocedure SPACEOPT then merely operates along a predefined track

—

(the solution of previous calls). .

Q28 - 932

Procedure FF determines a zone index array F for & subset of graph

points anslogous to array A (array F is a sub-zone array)

34 - 1035

A tall for procedure PROCES results 1n the production of & flight plan

along whatever route :5 desired

In this case the procedure SPACEOFT works in @ degencrate mode

DETAILS
; F82 - 93
?il Spec.ficetion of lumits in horizontal of graph points aiong meridians
S Array SIOKEl and arvay STOREIG store lower limits and upper limits
- respectively for the number of urapn points on each meridian
If route = 1111, then production of flignt plan alung & gresribed
; route
]
L]

o ——— -
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975 - 9=0

Specification of limits in the vertical.

Array S1OREG and array STUREGG store lower limits and upper Limits
respectively for the number of ¢#light levels on each meridian
982 - 9=7

Procedure EP indicates that the flignt planning computation blows up
°89 - 1000

See F. 123-124 for procedures S8, 885 and 8888
These pracedures compute landing weights

NN contains landing weight or take—off weight.

1002 - 1008
Prucedure W is for safeguarding against overloading.
1011 - 1035

activates process as follow: -~

I FACTORIZAIUN is [RUE, then the optimalization tares place first in the
horizontel and 1s followed by an optimalizaion in %the vertical.

The foliowing steps occur

(a) optimalization 1n the horizontal baced on time

(b) optimalizetion in the vertical, using the track souliution found 1n
(a) and baced on #uel, time or costy

(c) cumputation of tlignt plan along solution found 1n (D),

1# the optimaliization takes place 1n free space, the séguencs Of Lalis

results 1o

(1) optimalizaetion n space based on time, fuel or costs

‘11) optimalization in the vertical thrugqh horizonal track found 1In

ti1, based on time, fuel or costs
(111) cumpiliation flight plan along track solution +ound 1n (11)

note thet (11) could ve bypassed as the solution is found already
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in (i), But (11) can be generated with a slightly divferent landing

ueight. The compilation of a flignt plan along & prescribed route

passes through all three procedure calls.

This means that in fact the computation is repeated threefold, however

with pruperly tuned landing or take-off weights

- ¥
e Tl R e e o= LR e

In order to protect against subsequent calls of procedure PROCES, RUOUTE
is assianed by 1000

1037 - 1C48

Read statement in case that a flight plan compilation is desired aiong
a prescribed track.
This track 15 specified by graph points indicated by their numbers.
1049 - 1052

Computation of an estimate of flight time to be used for the estimation

of other parameters . . -

_The same with distance.

"Frocedure CIQ makes time instant array DD +for each zona(meridian’.
4rray E is for stor:ng the number of yraph points usad on a meridian
1062 - 104&5

perfurms a process for the production of a fiight plan.

Actual verameters when calling procedure

use landing weight (BX=TRUE).

cost optimalization (FFBEB=1)

FFBE=0 means fuel opt, FFBE=-1 means time opt.

regularity percentayge (PR=0.C3)

+ligh levels used between S1=1 for 21000 and S2=3 for Z9000.
£3=1, tne value is i1mmaterial if FACTURIZATION 135 FALS

For requived +#light plans |

1. when a fliynt plan for the optimal cost track 1s needed,




F?T;,

1B

catl ‘pT‘UCk“'a' (1,3, 1,0. 03, 1, TRUE., FAaLSeE)

<. when a flight plan for the optimal fuel track is needed,
cail ’pf'uces (1,3, 1. 0. 03,0, THUht"ALSE)‘
3. when @ flight plan for the least time track 1s needed,

call ‘proces (1,3,1,0.03,-1, TRUE, FALSE) ‘.
For the flight plan 1, 2 or 2 above, FACTURIZATION=FALSE.

For other flight planning simulations, FACTORIZATION=TRUE.
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