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1. INTRODUCTION

The Software Engineering Division, in coordination with the
Requirements and Analysis Division and the Engineering Computers
Division, designed and implemented a Fortran computer program which
models and simulates the data relay activities for a system of satellite
payloads and Tracking Data Relay Satellites (TDRS). Although the
immediate goal was to simulate a specific activity, the software was
designed with some consideration to broader applications. This is par-
ticularly true of the TDRS scheduler. In general, a set of available
resourcesd and potential resource users (requestors to be serviced) are
defined by input parameters. Disk files are specified (after preparation
by auxiliary software) which contain resource available time lines and
requestor/resource compatibility time lines, i.e., line-of-sight (LOS)
time lines when scheduling satellite to TDRS relay activities. Requests
are generated, based upon any of several models selected, in the form
of request windows which specify the time period in which a resource
can be used. The request window may be cqual to or greater than the
time period required to satisfy the request. A request will not he
scheduled unless an additional constraint, imposed by a time line file,
is met, e.g., satellite to TDRS LOS. Requests are scheduled on a
priority basis and by order of entry into the requestor array. Resource
available windows become candidates for scheduling by chronological order
and by order of entry. All scheduling activities are recorded as events
in a disk file which is available for further analyses or entry into sub-
sequent scheduling runs. Various statistical data are logged during the
program execution for printout to the user. In addition to these general
capabilities, the software is highly mudular to facilitate modifications.

For example, new request models or different schemes for dynamically
assigning priority can be easily accommoduted.

Currently, the software is operational on the PRIME 400 mini-
computer in Data Systems Laboratory. Many small utility programs may
be used to facilitate specific applications, but there are two primary
programs — Landsat Scheduler and TDRS Scheduler.

Landsat Scheduler schedules the real-time (R/T) data relays from
the orbiting Landsat D and Landsat D' paylonds through two geostationar
TDRS's. TDRS Scheduler primarily schedules tape recorder (T/R) dumps
from the remaining satellite payloads through a system of TDRS's. The
TDRS Scheduler also has the capubility for real-time data relay schedul-
ing, described in Section 3.2 under Interactive Capabilities. Figure 1-1
is a block diagram of the entire system, showing the relationship of these
programs to the DSDS software. The DSDS is used to generate LOS
time lines between the pavloads and the TDRS's, reflecting time of
acquicition and loss of sight windows.

<

Each program allows operator intersction for setup through a
series of prompts and responses at a PRIME 400 computer CRT terminal,
described in detail for each program under Interactive Capabilities.
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TDRS loading analysis.




The operator must enter setup, as well as run-time parameters. The
TDRS Scheduler allows the operator to do a program interrupt/restart
to change some of these parameters with different setup files. In addi-
tion the Scheduler allows the operator to make it.cative program runs to
use the remaining available TDRS resource windows from the previous
run for scheduling other requestor requirements.

To obtain an ASCII printout of the binary output files, the
operator uses the program #NEW.OUTPUT. Finally the existing inter-
active plot software called AREAEXPAND is used to generate various
plots from the output files for detailed analysis and reports. .




2. LANDSAT SCHEDULER '
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2.1 GENERAL
2.1,1 Landsat D a D' P rram

The Landsat Scheduler program LAND.D&DP schedules real-time
(R/T) data relays from Landsat D and D' satellites through two geo-
stationary TDRS's — TDRS East and TDRS West. Each TDRS is
scheduled by separate program execution runs using unique setup
parameters for each.

Th'e LAND.DADP program uses, as input, either the output line-
of-sight (LOS) time line {iles generated by the DSDS simulation software
program, or the output time line files generated by the TLGEN program.
(See Appendix D for TLGEN program description and operating
instructions.)

Basically, the LAND.D&DP program reads an "LOS window" (time
of TDRS acquisition end loss of sight) from the input file and attempts
to schedule a "request window" (a time period when transmission of data
occurs) for odd and even orbits, both Landsat D and D', according to
the setup parameters established by the user at the beginning of the
program. Since TDRS East and TDRS West are run as separate program
executions, provisions should be made in the setup parameters to allow,
for a given payload, only one TDRS to be receiving data during a given
time period. This can be accomplished by setting the TDRS East's
potential scheduling start time to zero and ending with a length of

one-half of the orbital period; for TDRS West, potential scheduling should

start at one-half the orbital period and end with a length of one-half of
the orbital period (see Section 2.2.1). The detailed scheduling algorithm
is described in Section 2.3.

The LAND.D&DP also has the capability of reserving specific time
periods for hardware preventative maintenance (PM), when neither TDRS
East nor TDRS West will be allowed to receive/transmit data. This
capability is also established at the beginning of the program when the
user inputs the setup parameters.

Scheduled "request windows" (32-word records containing the
"on-off" time periods and related scheduling data) are written to an
output disk file in the same format as the input file (see Figure 4-1 for
input/output file layout). The LAND.D&DP output file will be used as
an input file for the TDRS Scheduler.

2.1.2 Landsat D Program

The Landsat Scheduler program LAND.D ir identical to LAND.DaDP,

except the LAND.D program does not schedule a Landsat D' odd or even
orbit.




2.2 INTERACTIVE CAPABILITIES
2.2.1 QGeneral

Before executing the Landsat Scheduler, the user should be
instructed as to which program to use (see Section 2.1).

~ Particular attention should also be given to proper setup of the
parameters DLTAT! and DLTAT2, according to the TDRS that is being
processed. Gererally, the following will apply:
TDRS East TDRS West

DLTAT1 - Start of Potential Scheduling

Ll

Period (L' min) e. TORB/2.
DLTAT2 - Length of Potential Schedul-
ing Period (in min) TORB/2. TORB/2.

This will prevent transmission of data occurring simultaneously to TDRS
Bast and TDRS West from the same payload.

2.2.2 Operator Instructions

The {initialization end run-time procedures for the Landsat Scheduler
are as follows:

1. Sign in on the PRIME 400 using the appropriate user flla
directory (UFD) where the files to be used are located.

2. For a hard copy of everything that appears on the CRT during
a program execution run, enter 'COMO filename' for eventual spooling to
the line printer.

3. To initiate program execution, enter one of the following:

'SEG #LAND.D&DP' (for the Landsat D & D' Program)
or

'SEG #LAND.D' (for the Landsat D Program)

4. Enter the setup parametcrs by responding to the CRT prompts,
as specified in Figure 2-1.

3. The Landsat Scheduler will print the scheduled results to the
CRT. Normal termination of scheduling will result in one of the following
messages to be printed at the end of the scheduling data:

'END OF FILE RFIG =1
or

'BEYOND MISSION STOP TIME RFLG = 2'

i
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4. Boter ORAMX -- Output Pile Meme A2 Alphs-Mua [ Sin-cherscter output file caws.
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of resouce (t.e., TDRS-E,
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Figure 2-1. Landsat Scheduler input setup parameters.
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(Other program messages printed to the CRT during execution are
described in Section 2.2.%. Rrror nessages and their corrective action
are explained in Appendix A.S8.)

Following the scheduling results, the program will print a statistical
summary and then terminate. (See sample printout of the program output
in Appendix A.1.)

6. If a 'COMO’' filc was initinted, terminate it by

'COMO -END'. To spocl the COMO file and get a entering
ter, enter 'SPOOL fllename -FIN', . o © o0 09PY at the line

— . - -

. m e  ——

7. To convert the binary output disk file to a readable ASCII
format, enter 'SEG #NEW.OUTPUT'. Respond to the CRT prompt for the
output fllename by entering either a spooling filename for an eventual
ABCII print to the line printer. or a carriage return for an ASCII print
to the CRT. (See samplc printout of the output disk file in Appendix
: A.3.)

8. If desired, the operator may run the AREAEXPAND program
to generate various plots for detailed analyses and reports. (See sample
printout of the AREAEXPAND output in Appendix B.S.)

2.2.3 Program Messages

Listed below are the possible program messages that may appear
while executing the Landsat Scheduler programs. Following each
message will be the name of thc subroutine supplying the message and a
brief explanation, where needed. (NOTE: Messages supplie¢ by DPRIME
will never appear in the LAND.D program since Landsat D' is never
scheduled.)

'sesss CANT SCHEDULE ODD-NO ORBIT XXXXX, ®tteow
(LANDSA -~ Sclf-explanatory

'esuss CANT SCHEDULE EVEN-NO ORBIT XXXXX. ¢
P . (LANDSA - Self-cxplanatory)

's*ss4 ORBNO XXXXX. — (T4.T3) ADJUSTED BY XXXXX.XXX
. MINUTES ###s# h
(LANDSA - Inr order (o fit within the "partial
108 window." the "request window" was
adjusted to the left,)

‘sssss ORBNO XXXXX. — (T3,T4) ADJUSTED BY XXXXX.XXX

MINUTES #»ws# ,i
(LANDSA - In cwder to fit within the "partial i
108 window.," !> "request window" was
adjusted to the right.)
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tesss¢ LANDSAT D NOT SCHEDULED *esss

{DPRIME - If Landsat D was not scheduled,
Landnt D' will not be scheduled.)

. ~1esses BEYOND STOP TIME *eess

(DPRIME - Exceeded mission stop time while
trying to schedule Landsat D'.) '

‘esss¢ RRSERVED FOR PM TIME ¢etew
(DPRIMR ~ Could not schedule "requested
y window" becsuse it occurred within a preventative
maintenance period.)

'END OF FILE RFIG =1’
(DREAD - End of disk input file encountered:
normal termination.)

'‘BEYOND MISSION STOP TIME RFLG = 2'
(DREAD - "Request window" has exceecded
mission stop time; normal termination.)

'REQUESTED-STOP-TIME BEYOND MISSION-STOP-TIME, SO
MISSION-STOP-TIME USED'
(DREAD - Self-explanatory.)
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o TTEEE TR T TR AT RRTIR T T IRTETRE - TATAAN

e 8 T A E s P M WA e e s ki, v e e 8T A G S

2.3 PROGRAM FLOW
2.3.1 General

Figure 2-2 is a block diagram of the general data flow for the
Landsat Scheduler programs. The complete diagram represents the
LAND.D&DP program. LAND.D is identical to LAND.D&DP except for the
portion shown within the dashed lines.

The LAND.D&DP algorithm will be described in 2.3.2 and will
indicate the exceptions for LAND.D, when applicable.

The following general information may be helpful in understanding
the detailed scheduling algorithm.

1. A pair of records, as read from the input file, are needed to
represent an "LOS window" — one being a beginning-LOS record ("on"}
and the other being an ending-LOS record ("off"). (For the input file
to be valid, it must contain records that have alternating "on-off" status
codes.) The on-off codes designatc when a Landsat can be seen by the
TDRS. The programs translate an "on" code to mean "window on" (WON)
and an "off" code to mean "window off" (WOFF). WON will be defined
as being greater than or equal to MSTART, and WOFF will be defined
as being less than or equal to MSTOP.

2. Some Landsat-TDRS contacts can last for more than one Landsat
orbit. In order to process these, the program limits the line-of-sight
windows to a single orbital period (TORB) by using the "partial window
on" (TON) and "partial window off" (TOFF) parameters. While WON and
WOFF are used to hold the window on-off pair as read from the input
disk file, TON and TOFF are used to hold the partial window on-off
pair for a current orbit being scheduled. TON will be defined as being
greater than or equal to the beginning orbit time (BEGORB), and TOFF
will be defined as being less than or equal to the ending orbit time
(ENDORB).

3. The orbit number (ORBNO) is the current number of the orbit.
Orbit number one starts at MSTART time. As each orbit begins, the
orbit number is incremented. and the beginning orbit (BEGORB) and
ending orbit (ENDORB) times are recomputed as follows:

BEGORDE

MSTART + TORB(ORBNO - 1.0) + DLTAT1
ENDORB

BEGORB + DLTAT2

4. As stated earlier, preventative maintenance (PM) periods are
time periods ("PM windows") that will be reserved for hardware pre-
ventative maintenance. No TDRS-payload relays will be allowed during
these time periods. A PM window consists of a beginning and ending
time period that is computed as follows:

11

Bl AT A A VAT v

BT IRT O TP U S AT TTTS L TS S RN



A,

R YT "-“‘“=““"“"‘-%!WT’W‘W‘”W""“"”' 2

NEG. VALUE)

SCREDINE

NOTR: LAKD. D PROGRAM
DOKS NOT SCYEDULE
A LANDSAT D' 0DD
OR FY"R ORBIT,

N'T SCH, D'
(SET U TO MAX
NEG. VALUE

Figure 2-2. Landsat Scheduler program block diagram.

12

ISy VT kS aakad dan. AL ML ol

it e




The Very . BSuccsssive ,

PM Start Time (PMT1) = MSTART + PMSTRT  PMT1 + PMSTRT
PM Stop Time (PMT2) = PMT1 + PMDUR PMT1 + PMDUR

A complete list of the program parameters and definitions can be found
in Section 2.4.

2.3.2 Scheduling Algorithm

N

Each execution of one of the Landsat Scheduler programs is designed
to process the receipt/transmission of R/T data relays for a single TDRS.
This method of scheduling allows maximum flexibility.

A. Initialization and Setup

Only one input file and one output file are required by each of the
Landsat Scheduler programs. These are initially opened by the main
program and will remain open until processing of data has ceased.

The user is asked. by way of CRT prompts, to provide setup
parameters tu be used by the program (see Figure 2-1). The program
will "echo" the setup parameters back to the CRT user, will write the

first record on the output disk file using the mission start time, and
will begin scheduling.

B. "Request Window" Scheduling
1. For the Landsat D odd-numbered orbits:

a. The program gets an LOS window using the DREAD sub-
routine.

1) DREAD checks the PM flag (PMFLG) to see if a partial
window was saved by a previous read {u which a PM period subdivided
an LOS window.

If so, the saved window is placed in WON and WOFF and the pro-
gram continues.

If not, DREAD gets a new window by performing the following
functions:

— Checks for alternating on-off status codes.

~ Reads a window from the TDRS file urntil the window is between
MSTART and MSTOP times, or until EOF is reached.

13
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~ Placne window start and stop times in WON and WOFF (WON 2
MSTART ard WOFF < MSTOP).

. ~ Sets the condition for the read flag (RFLG) to one of the
K, following:

| Tl TR s o = BEE R S LS

0 = "normal read" condition
1 = end of file encountered i
2 = time read exceeded mission stop time |
3 = window error (neither "on" nor "off" status) {7
4 = physical read error LR
: 5 = two consecuiive end-of-LOS windows encountered

: 6 = two congecutive begin-of-LOS windows encountered

T P O
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2) DREAD calls the PM schedule (PMSCHD) and PM
generation (PMGER) subroutines to check for a PM window and takes the
appropriate action after setting the PM flag (PMFLG).

~ PMSCHD checks to see if the current LOS window begins before
the end of the current PM period (PMT2).

If not, a new PM window is generated and stored in a temporary ’
storage array buffer (STACK). (NOTE: This STACK is the same buffer
used to store "request window" results before sorting and writing them
to the output disk file.) Thne program then continues to compare the
new PM window with the current LOS window.

If the LOS window does begin before the end of the current PM
period, then the start and stop times of both windows are compared.

~ PMSCHD compares the current LOS window with the current
PM window and adjusts, when necessary. the LOS window's WON and/or
WOFF times to allow only the non-overlapping LOS window times to be
. available for schedulin;. A PM Jlag (PMFLG) will be set to indicate the
i PM status condition:

0 Normal return — no PM occurring. or the over-
lapping 1.OS window was adjusted to the left or
right of the PM window. The program will proceed.

; PMFLG

= 1 PM time was occurring for the entire LOS window,
80 the program will return to DREAD to get the
next LOS window.

= 3 PM time subdivided the LOS window, using the f
first portion for the current LOS window and saving i
the other porticn for the next time when DREAD
is called to ywet the next window. The program
will proceed.

14
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b. The LANDSA subroutine checks the read flag (RFLG) con-
dition to assure that a "normal read” was made.

If not, the subroutine returns to the main program to exit, close
files, and terminate.

If a "normal read" was made, then a "trial" TON and TOFF are
established using the WON and WOFF returned from DREAD. This "trial"
TON and TOFF are checked and adjusted, when necessary, to a final
TON and TOFF (not less than iiic EECORE tizc or greater than the
ENDORB time).

¢. Next, LANDSA checks to see if the current "partial LOS
window" (TON,TOFF) is wide enough (< DTIME) to schedule a R/T data
relay.

If not, the start and stop times (T1,T2) will be set to a maximum
negative value (-4000000.0). The program will proceed to store those
scheduled results in the STACK storage buffer.

If the window is wide enough, the R/T data relay schedule times
(T1,T2) will be computed as follows, using a random number betw2en
6.0 and 1.0:

T1 = Random No. X (TOFF - TON - DTIME) + TON
T2 = T1 + DTIME

d. The scheduled resulis for the Landsat D odd orbit (either
the maximum negative values or the actual R/T data relay schedule times)
will be stored in the temporary STACK storage buffer. The sign of the
time values being placed in the buffer will be changed, negatively, to
facilitate sorting the STACK later in descending order. At the same
time, the following record-related data will be stored: Request ID,
Request Type, Resource ID, and a complemented on-off status code.
(NOTE: The on-off status codes being placed in the STACK are com-
plemented so that when the STACK is written to the output disk file,
the output file will represent a "resource availability" time line for the
TDRS Scheduler to use. That is, when the Landsat Scheduler has
scheduled a "request window," its beginning time record will be repre-
sented by an "off" status code and the ending time record will be repre-
sented by an "on" status code on the output disk file. The time remain-
ing unscheduled (i.e., the time between an "on" and an "off" code) will
be "resource availability" time to the TDRS Scheduler.)

2. For the Landsat D' odd-numbered orbits:*

a. LANDSA subroutine calls the DPRIME subroutine to schedule
the start and stop times (DPT1,DPT2) for the Landsat D' odd orbit.

¥Landsat Scheduler program LAND.D does not schedule a D' relay.

13
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1) DPRIME immediately checks to see if the Landsat D odd
orbit was scheduled.

If not, Landsat D' will not be scheduled. The start and stop times
(DPT1,DPT2) will be set to the maximum negative value (-4000000.0).
The program will proceed %o store those scheduled results in the STACK
storage buffer. '

If the T.andsat D odd orbit was scheduled, then Landsat D' will be

T

Gl i mi paaty e D

scheduled based upon the Landsat D odd scheduled reswts. The schedule |
times for' Landsat D' are computed as follows: .

DPT1 = T1 + TOFFST
DPT2 = T2 + TOFFST -

2) Once a D' relay has been scheduled, the start and stop
times (DPT1,DPT2) are checked to sece if either of them overlap or fall
within a PM period.

If so, the D' odd orbit will not be scheduled. The start and stop
times will be reset to the maximum negative value and the program will
proceed to store those scheduled results in the STACK storage buffer.

If the D' start and stop times are outside the current PM time
period, the program will proceed to store the scheduled results.

b. The scheduled results for the Landsat D' odd orbit
(either the maximum negative values or the actual R/T data relay
schedule times) will be stored in the STACK storage buffer as was done
for the Landsat D scheduled results.

3. For the Landsat D and D'* even-numbered orbits:

a. The Landsat D even-numbered orbits will be scheduled and
stored exactly the same ‘as the odd -numbered orbits, except for the
method of computing the even orbit start and stop times (T3,T4).

1) If the Landsat D odd orbit (T1.T2) was a schedulable
event, then the even orbit (T3.T4) will be scheduled based upon the
odd orbit as follows:

T3 =T1+ TORB

T4 =T3 + DTIME

Then, the start and stop times (T3,T4) will be checked against
the current "partial LOS window" times (TON,TOFF) to insure that ithe
scheduled times do not exceed the partial window boundaries. The
start and/or stop times will be adjusted to the right or left when
necessary.

16
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2) 1If the Landsat D odd orbit (T1,T2) was not a
schedulable event, the l.andsat D even orbit (T3,T4) will be scheduled
randomly, exactly as was done for the odd orbit.

T3 = Random No. X (TOTFF - TON - DT:ME) + TON
T4 = T3 + DTIME

b. The Landsat D' ¢ven numbered orbit will be scheduled
and stored exactly as was dorc ‘or the Landsat D' odd orbit.*

NOTE: Figure 2-3is a :mmple scheduling diagram depicting
Landsat D odd and even orbit scheduling.

4. The records from the STACK storage buffer will be written to
the output file and the program will procced to process the next complete
cycle of LANDSA subroutine until an crror or end of file is encountered.

— After one complete cycle of the LANDSA subroutine, as
described above, the first word of cach of the STACK buffer records
will contain the following:

Rec. No. Word 1 Contents

A PM window start time

A PM window stop time

Landsat D odd orbit start time
Landsat D odd orbit stop time

Landsat D' odd orbit start time
Landsat D' odd orbit stop time
Landsat D even orbit start time

Landsat D even orbit stop time

W O =3 N N o W N e

Landsat D' even orbit start time

—
(—]

Landsat D' even orbit stop time

Thereafter, a maximum of two complete cycles (20 records) may be con-
tained in the STACK buffer.

— At the end of each cycle through LANDSA, a flag (FLAG) will
be set to indicate that a "normal read" condition (no errors or end of
file was encountered, RFLG = 0) was maintained during the cycle.

When a "normal read" is no longer maintained, at any time during
the cycle, LANDSA prepares to exit by setting the flag to clear the
STACK of the remaining sorted records and writes them to the output
disk file.

*Landsat Scheduler program LAND.D does not schedule a D' relay.
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If a "normal recad" condition is maintained, then the DWRITE sub-
routine is called.

-~ DWRITE checks to see if ten or less records are stored in the
STACK.

If so, the program holds those ten or less records in the STACK
and returns to process the next complete "request window" scheduling

eycle.

If more than ten vceords exist in the STACK, the recoids are
sorted in descending order by chronological time. (Ten records will
remain in the STACK to he chronologically sorted with the next cycle.)
Those records exceading: the ionth one will be considered for writing to
the output disk file, startin:;: {rom the bottom of the STACK on up.

If the record was "schcdulaole," then the sign of the time word
will be changed back to its original value. The record will be written
to the output flle.

If the record was "not schedulable," then the record will be
skipped and the next one will be considered.

C. Closing and Summarization

LANDSA returns control to the main program when the fina
"request window" /scheduling results are written to the output disk file.
The main program completes the processing by: (1) writing the last
record on the output disk file using the mission stop time; and (2)
completing run summary statistics and printing the summarization results
to the CRT operator.

The flles are closed (input and output) and the program returns
control to the system monitor.

I L I Cour Y Iy T O T A
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2.4 SUBROUTINES ?
2.4.1 Common Variables - All Subroutines:
1. Subroutine Names:

The subroutines LANDSA, DREAD, DPRIME, DSTORE, DWRITR,
PMSCHD, and PMGEN contain common variables. These common variables
exist within a separate flle, COMLST, and are inserted into the sub-
routines by means of '§INSERT COMLST'.

2. Variasbles/Definitions:

DLTAT1 - Start of the potential scheduling period (in minutes).

DLTAT2 — Length of all potential scheduling periods (in
minutes).

DPT1 — The current start time (in minutes) for a scheduled
Landsat D' odd orbit relay.

DPT2 — The current stop time (in minutes) for a scheduled
Landsat D' odd orbit relay.

DPT3 - The current start time (in minutes) for a scheduled
Landsat D' even orbit relay.

DPT4 - The current stop time (in minutes) for a scheduled
Landsat D' even orbit relay.

DTIME — The duration of a real/time data relay (in minutes).

FLAG — A write status flag:
NOCLR = 0, a normal clear call to write a portion
of the STACK to the output disk file.

ICLR = 1, a final clear call to empty the entire
STACK.

INAME — The input file name.

IOFF — Contains the numeric value of 2 which represents "off".
ION — Contains the numeric value of 1 which represents "on".
IR - The current record number counter for the STACK.

ISTFLG - A store flag to indicate what kind of data is being
stored. If the value is:

0 = a request window.
= a PM window.

KEY1 - Represents a numeric value of 1.
KEY2 — Represents a numeric value of 2.
KEY3 — Represents a numeric value of 3.

20
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¥ KEY4 — Represents a numeric value of 4.

| LINE — The current line counter for the output data printed
3 to the CRT operator.

f‘ MAX — Represcnts the maximum value of -4600000.0.
| MSTART - The mission start time (in minutes). __
MSTOP - The mission stop time (in minutss). =1
NRFIL —~ The cumulative count for the number of requests "

filled. _
NRUNF - The cumnlative count for the number of requests
unfilled.
; . ONAME - The output file name.
| PMDUR -- Duration time of each PM period (in minutes).
PMFL.G - A PM status flag:
0 = normal return
1 = PM occurring
3 = PM subdivided an LOS window :
PMFREQ - Time betwcen successive PM periods (in minutes).
PMTIME - The cumulative toial PM time (in minutes).
, PMT1 -- The start time of n Preventative Maintenance (PM)
window.
PMT2 - The stop time of a Preventative Maintenance (PM)
window.

PMSTRT — The start time of the first PM period (in minutes).
RBUF — The 32-word buflfer for the current 1/0 records.

RFI.G — Represents a read flag status:

Normal read.

EOr.

Time rcad exceeded mission stop time.
Window error (not "on" or "off").

= Physical read error.

= Two consccutive end-of-LOS windows.
Two consecutive begin-of-LOS windows.

RESID — ID code to represent the type of resource (i.e.,
.r TDRS-E, TDRS-W).

REQID - ID code to represent the request (i.e., Landsat D,
Landsat D', PM).

REQTYP — ID code to represent the type of request (i.e.,
Real/Time relay, T/R dump).

RQID — The current request ID being scheduled.

DAL -O
neunn
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STACK - The temporary storage buffer for request windows
before writing them to the output disk file.

SWOFF — A saved stop time created when PM subdivided an
"LOS window". i

SWON - A saved start time created when PM subdivided an
"LOS window".

TOFFST — The offset time period between Landsat D and D'
(in minutes).
" TORB — The length of the orbitel period (in minutes).
WOFF -~ The stop time for the current LOS window.

WON - The start time for the current LOS window.
2.4.2 Subroutine LANDSA

1. Description:

LANDSA schedu::s an odd and even orbit R/T relay for
Landsat D and D'*, If an odd or cven orbit cannot be scheduled on
Landsat D, a maximum value (-4000000.0) will be stored in all time words
to prevent those events from going to the output file.

Because some Landsat-TDRS contacts last for more than one
Landsat orbit, provisions are made to limit the line-of-sight window to a
single orbital period by calculating & beginning orbit time (BEGORB) and
ending orbit time (ENDORB). Any remainder of a window beyond the
ENDORB time will be considered for the next orbit before input is read

again.

The variables WON and WOFF are used to hold the on-off window
pair as rcad from the input disk file. The windcw for an orbit currently
being scheduled will be held in the variables TON and TOFF (TON >

BEGORB and TOFF < ENDORB).

After cach Landsat D schedule (odd or even orbit), the scheduled
results will be printed to the CR'I' operator, and LANDSA will call the
subroutine DPRIME to schedule the Landsat D' orbits. *

2. Variables/Definitions:
8. Arguments:

b. locals:

BEGORR - Beginning orbit time (in minutes) for the
current orbit.

*Because the Land:at Scheduler program LAND.D does not schedule a D'
relay, LANDSA will not call the DPRIME subroutine for scheduling.
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DLT3 - Difference (in minutes) Letween an even orbvit
start time and its adjusted start time.

DLT4 - Difference (in minutes) between an even orbit |
stop time and its adji:- .4 stop time. b

ENDORB ~ Ending orbit time (in minutes) for the current

orbit.
ORBNO - Number of the current orkit (1,2,...N). *
R = Current random number between 0.0 and 1.0.
8T3 — A saved even orbit start time (in minutes).
ST4 —~ A saved even orbit stop time (in minutes).
- TOFY - The current "partial LOS window" stop time (in

minutes).

TON -~ 1ius current "partial LOS window" start time (in
minutes).

T1 — The current start time (in minutes) for a scheduled
Landsat D odd orbit relay.:

T2 — The current stop time (in minutes) for a scheduled
Landsat D odd orbit relay.

T3 - The current start time (in minutes) for a scheduled
Landsat D even orbit relay.

T4 — The current stop time (in minutes) for a scheduled
Landsat D even orbit relay.

3. Input Variable Names:

DLTAT1, DLTAT2, DTIME, ICLR, LINE, MAX, MSTART,
NOCLR, REQID(1), REQID(2), RFI.G, TORB, WOFF, WON.

4. Output Variable Names:

DPT1, DPT2, DPT3, DPT4, FLAG, LINE, NRFIL, NRUNF,
REQID(2), REQID(3), T1, T2, T3. T4.

5. Called by:
Main Program.
6. Calls: |
Subroutine DREAD, DSTORE, DPRIME, DWRITE.
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" 2.4.3 Subroutine DPRIME (TB,TR)

1. Desoription:

DPRIME schedules an odd or even orbit relay for Landsat D',
based upon the Landsat D scheduled results.

: ~ If Landsat D was rot scheduled (-4000000.0 in the Landsat |
D time words), then Landsat D' will not be scheduled. (Storing i
~4¢:0000.0 in all the time words will premtt)mseeventsfromgdngto ‘
the output file). .

— If Landsat D was scheduled, then D' will be scheduled. and
the start and stop times will be checked for exceeding the mission stop
time or for occurring during a PM time period. If either of these are
true, then the maximum negative value (-4000000.0) is returned as the
D' scheduled results.

DPRIME prints the Landsat D' scheduled resuiis to the /CRT

operator, along with the appropriate progran message if the‘wfntv wes
not schedulel, CEE

4. Variables/Definitions:

a. Arguments: _ ‘

TB - Coming into the subroutine, TB is the sturt time of
the Landsat D odd or even orbit. Guoing out of the subroutine, TB is
the start time of the Landsat D' odd or even orbit. :

TE - Coming into the subroutine, TE is the stop time of
the Landsat D odd or aven orbit. Going out of the subroutme TE is
the stop time of the Landsat D' odd or even orbit. _

b. Locals:

3. Input Variable Names:

! ‘ LINE, MAX, MSTOP, NRFIL, NRUNF, PMT1, PMT2, TB, TE,
' TOFFST

4. Output Variable Names:

LINE, NRFIL, NRUNF, TB, TE

. TYNETETERE VNS e

8. Called by: ‘ o
Subroutine LANDSA. :
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6. Calls:
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2.4.4 Subroutine DREAD ) S éJ
1. Description: : . |

DREAD performs the following: R o

— Checks the condition of the PM flag (PMFLG) and takes the
« appropriate action: » . :

0, Normal return — no PM occurring, or the
overlapping LGS window was adjusted to the |
left or right of the PM window. The program : )
will proceed. . ;

PMFLG

='1, PM time was occurring for the entire LOS ‘
window. so the program will return to DREAD o
to get the next LOS window. _

. = 3, PM time subdivided the LOS window, using the |
- the first portion for the current LOS window ‘ :
_ and saving the other portion for the next time
: when DREAD is called to get the next window.
| The program will proceed.

— Reads the input file to get next window until it is between
MSTART and MSTOP or until error or EOF is encountered. Window
start and stop times are placed into WON, WOFF, (WON > MSTART and
WOFF < MSTOP).

~ Makes checks on the window record and, according to the
checks made, sets a read flag (RFLG) condition as follows:

, "normal read" condition.

, EOF was encountered.

, time read exceeded mission stop time.

, window error (status neither "on" nor "off").

. physical read error.

, two consecutive end-of-LOS windows encountered.

, two consecutive begin-of-1.OS windows encountered.

RFLG

DN W =O

§~ : ~ 2. Variables/Dcfinitions:

a. Arguments:
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” b. Locals:
i lFLG — Flag to t*epresent the portion of the window read. o |
- Initially it is preset to -1 to indicate at mission start time. After the -
F first record is read, IFLG will be set as follows: -
1 ' . 8 = an end-of-LOS window record was read.
! ~ ' i=a begin-of-LOS window record was read.
TIME - Total time of an event in minutes. .

. 3. Input Variable Names:
E ; IBUF, IOFF, ION MSTART, MSTOP PMFLG, RBU¥F, SWOFF,
) SWON, WOFF, WON.

‘ 4. Output Variable Names:
: PMFLG, RFLG. WOFF, WON.

5. Called by:
Subroutine LANDSA
6. Calls:
Subroutine PMSCHD
2.4.5 Subroutine PMSCHD (TB.TE)
1. Description:
PMSCHD checks the current LOS window against the current
PM window whose stop time is greater than the LOS window's start time.
It adjusts the LLOS window's start and/or stop times, when necessary,
to avoid any overlapping times and sets a PM flag (PMFLG) condition as

follows:

PMFLG

1, LOS window start and stop times completely over-
lapped with PM times, so will return to get a new
window.

3, PM time subdivided an LOS window, using the
first portion for the current LOS window and
saving the other portion for the next time when
DREAD is called to get the next window.

26

0, No overlapping exists between PM and LOS windows.
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2. Variables/Definitions:

; a. Arguments:

TB — start time of the current LOS window (WON).
TE — stop time of the current LOS window (WOFF).

b. Locals:

3. Input Variable Names:
. PMT1. PMT2, TB. TE
4. Output Variable Names:
ISTFL.G, PMFLG. PMT1. PMT2, TB, TE, SWOFF, SWON
5. Called by:
Subroutine DREAD
6. Calls:
Subroutines PMGEN. DSTORE.

i 2.4.6 Subroutine ’'MGEN

1. Description:

PMGEN generates a "preventative maintenance window"” (i.e.,
a start and stop time when preventative maintenance for computer hard-
ware will be occurring).
. 2. Variables/Definitions:

a. Arguments:

b. TLocals:

3. Input Variable Names:

MSTART, MSTOP, PMDUR, PMFREQ, PMSTRT

27
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4. Output Variable Names:
PMTIME, PMT1, PMT2

5. Called by:
Subroutine PMSCHD
6. Calls:

. _ 3

2.4.7 Subroutine DSTORE (TB,TE)
1. Description:
According to the status of the store flag (ISTFLG), DSTORE

places the appropriate window start and stop times in a storage buffer
(STACK) along with additional unique identification for each record.

LA L el

ISTFLG

0, a scheduled rclay window is being stored.

1, a PM window is being stored.
In both of the cases, above, the signs are changed on the start and
ziop times to effect the desired descending order sort in subroutine
DWRITE.

2. Variables/Definitions:

a. Arguments:

TB — start time for the current odd or even Landsat D,
D', or PM scheduled results.

TE - stop time for the current odd or even Landsat D,
D', or PM scheduled results.

b. Locals:
3. Input Variable Names:

IOFF, ION, IR, ISTFLG. TB, TE, RBUF(2), REQID(3),
REQTYP, RESID, RQID

4. Output Variuble Names:

IR, STACK(1,IR), STACK(2,IR), STACK(3,IR), STACK(4,IR),
STACK(5,IR), STACK(6,IR)

28
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5. Called by:
Subroutine LANDSA, PMSCHD
6. Calls:
2.4.8 Subroutine DWRITE
1. Description: |
DWRITE writes the schedulable events to the output disk flle.
— Tests the FLAG status:

FLAG = 0, normal call — only empty the STACK down to
the tenth record.

1, clear the entire STACK.

]

— Tests the number of records in the STACK. If less than or
equal to ten records in the STACK, return. If greater than ten records,
calls CRSRTR subroutine to sort the STACK in descending order.

— Beginning with the bottom of the STACK, checks the records'
time words for being greater than zero. If the times are greater than
zero, the records are skipped. If not, the time words are converted to
seconds and milliseconds. Their signs are changed back to their original
ones and the records are written to the output disk file.

2. Variables/Definitions:

a. Arguments:

b. Iocals:

IPMSEC - Total PM scconds (integer).

KEYS — The array of indices for the order in which words
are to be sorted.

NCREC - Number of records to be sorted.
NKEYS - Number of keys to be sorted.
NWD — Number of words to be sorted.

PMMSEC -- Total PM milliseconds (real).

29
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PMSEC - Total PM seconds (real).
3. Input Variable Names:

FLAG, IOFF, ION, IR, NOCLR, RBUF(32), REQID(3),
(STACK(J,IR), J = 1,6)

4. Output Variable Names:

IBUF(32), IR, KEYS, NCREC, NKEYS, NWD, RBUF(32)
5. Called by: :

Subroutine LANDSA

(-
.

Calls:

Subroutine CRSRTR.
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3.1 GENERAL

This Scheduler primarily schedules tape-recorder dumps from
satellite payloads through a system of TDRS's. It uses, as input, the
output time line files from the Landsat Scheduler program to determine
the available time intervals remaining for scheduling data relays after
the Landsat real-time relays and preventive maintenance. DSDS is used
to generate LOS time lines for the satellites that record data on tape for
subsequent T/R dumps, as well as for real-time data relays,

See Table 3-1 for LOS file formats.

Each dump can be made at any time within a fixed window which
will be defined for each satellite. The TDRS relay channels are available
resource windows during the time frames when the TDRS is not busy. .
The windows or t‘me periods during which a dump must occur are referred
to as request windows. The line of sight time lines for the satellites are
the periods of time within which rejuests can be filled.

The program will write an output disk file with each record con-
taining a message for each significant status change. Refer to Appendix
B.3 for an example of a test run output file. The three message types
are described as follows:

*(1) "Request scheduled" messages will include:
time period (begin time and end time)
request 1D

resource ID

current priority rating

resource type code

request typec code

message type code = 1

R0 A0CD

(2) "Unscheduled request" messages will include:
a. time period
b. request ID
¢. current priority rating
d. request type code
e. message type code = 2

(3) "Unused resource" messages will include:
a. time period
b. resource ID
¢. resource type code
d. message type code = 3

AREAEXPAND will be used to generate various plots for detailed analysis ‘i
and reports (see Appendix B.5). :

*NOTE: To be compatible with the plot software, the output message
file must contain a record for each status change.
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3.2 INTERACTIVE CAPABILITIES

To execute the TDRS Scheduler, the operator must first manually
generate setup flles, using the FILESET program (see Appendix C) or
the Editor, to specify and parameterize the resources and requestor
requirements. See Table 3-2 for a description of the data siructure for
the setup files, and Appendix B.1 for examples of resource and requestor
setup files. Note that the fllenames in record 1 of the resource setup
file are the Landsat scheduled time line files generated as output by the
Landsat Scheduler, whereas the LOS time line filenames in record 4 are
LOS time lines generated by DSDS for each requestor/resource combina-
tion. Refer to Table 3-1 for LOS time line file formats.

During program initialization operator input parameters include
mission start, mission stop and statistical stop times, resource setup
filename/s, requestor setup fllenames/s, binary output filename and
detailed print output filename. Refer to Appendix B.4 for error mes-
sages which may appea:.' when appropriate during a test run along with
subsequent program actions. The initialization and run time procedures
for the TDRS Scheduler follow:

(1) Sign-in on the PRIML 400 computer using the appropriate
user file directory (UFD), where the files to be accessed are located.
Refer to Appendix B.2 for an example of an execution run.

(2) For a hard copy of everything that appears on the CRT
screen during a test, enter 'COMO filename' for eventual spooling to the
line printer. -

(3) To initinte program execution., enter 'SEG #TDRS.SCHED'.

(4) Respond to the prompts for time parameters with real numbers
(using a decimal point) in minutes:

Mission start. mission stop and statistical stop.
Statistical time interval.

(5) Respond to tih. ‘vompts for filenames with a maximum of
6 alphanumeric characters, starting with an alphabetic:

Output filcname.
Detajled output print filcname.

Respond to the prompt for initial interrupt/restart time with
a real number.

(6) Respond to the prompts for filenames with a maximum of 6
alphanumeric characters, starting with an alphabetic:

Resource setup filename.
Requestor setup filename.

Respond to the prompts for another resource and/or requestor
setup filename. If none, enter carriage return for each prompt to
continue.
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(7) Following the printed message "Scheduling in ",
the Scheduler will attempt tn schedule data relays. See md.
Program Flow, for statistics for cach requestor to be printed on the CRT
for each statistical time interval. When either all resvurces or all
requestors become inactive or when statistical stop time is reached, all
records will be written to thc output flle, and total statistics for each
requestor will be printed to the CR7T screen.

(8) Another more complete set of statistics for requestors and
resources is computed and displayed on the CRT. Refer to Section 3.3,
Program Flow, for a description of the statistics.

(9) If a 'COMO’' flle was made, enter 'COMO -END'. Then enter
'SPOOL filename' to get a hard copy of the file on the line printer.

(10) To convert the binary output file to a readable ASCII format,
enter 'SEG #NEW OUTPUT'. Respond to the prompts for output filename,

and either a spooling filename or carriage return for an ASCH printout
to the CRT.

(11) To mnke an iterative run with the remsining available resource/s
time intervals, mnnually gonernte another resource setup file with FILESET
or with the Editor. Add 2000 to the resource ID, taken from the previous
output file, to indicate to the Scheduler that this will be an iterative run.
Note that the remuining available resources may be used in conjunction
with other resources.

Manually generate a new roquestor setup file/s for other requestor
requirements. Then begin program execution with step 2).

(12) If desired. the operator may run AREAEXPAND to generate
various plots for detailcd analysis and reports. .
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3.3 PROGRAM FLOW

The Sckeduler block diagram indicates a general program flow (see
Figure 3-1):

(1) Manually generated setup files are read into control arrays
which specify and parameterize the resources and requestor uirements.
Resources and requestors require a minimum of two separate files; data for
a given resource will bo input by 2 disk records, wherees datu fur each
requestor will be input by 3 to 5 disk records as required. The two
pseudo control arrays, RAVAIL which describes the resources and RQTBL
which describes the requestor requirements, are used to control the
scheduling sequence. Each pseudz array is comprised of matrices which
parameterize each resource or each requestor. See Table 3-2 for control
array variable names and composition, a::d Section 3.4, Subroutines, for
parameter and variablc definitions.

(2) The first resource window availabie for rcheduling is read and
stored into RAVAIL, by row. for each resource (subroutine RESRD).
RESRD calls subroutine FILRD. which reads a computed number of
resource available windows into the DIN array when necessary according
to a file position pointer, and returns the first window to the calling
routine. Subsequent ralls return the next available resource window
until it becomes necessary to read the next group of records from that
file until end of file.

(3) A subroutine called REQGEN is used to generate various types
of request requirements based on the request type code and request
description parameters which may designate a variable request time.

The type code is used to select the appropriate algorithm to generate
requests based on the accompanying parameters. See Appendix B.6 for
a description: of the request generation algerithms. REQGEN places the
generated request requirements into RQTBL in the appropriate row.

(4) The resource available window with the earliest start time is
selected for 'mext' resource to be scheduled (subroutine EARWND). At
this time (start of the window) there may be requests which cannot be
scheduled. They are replaced by the next requirement from the same
requestor (subroutine REQUPD). For statistical computatiors, the
summation of rcquest time periods lost is stored, and unfill-' request
messages are generated and stored in the output disk file (subroutine
M8G2).

(%) If the interrupt/resturt time has been reached. the resource
and requestor control arrays ure updated and the flles are positioned
properly (see POSREQ and POSRES in Section 3.4, Subroutines). Also
the next interrupt/restart time is loaded via operator input.
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(6) If there are any resources left to be scheduled and requests
to be fllled and the resourcc window is between mission start and mission
stop, a current priority rating is computed and stored for each request
in the RQTBL (subroutine PRIORT).

Two levels of priority are considered:

Level 1 — all active requests with window reference time less
than the start time of the current earHest resource available
window; i.e., 'l'R < Won.

Level 2 — all other requests.

(7) To avoid wasting resources, the Scheduler (subroutine .. .
SCHEDL) first attempts to schedule a request at the resource window
opening by considering requests in priority order and in RQTBL order
(subroutine OPTSCH). If all conditions are met in OPTSC.!, subroutine
CKLOS checks line of sight between requestor and resource. If the
request is scheduled, a scheduled request message is sent and RQTBL
is updated (subroutine MSG1), and the resource in RAVAIL is updated
(subroutine UPDRES).

If the optimum schedule cannot be made and resources must be
wasted (subroutine MSG3), the waste is minimized by scheduling the
earliest request available that fits (subroutine CKLOS2) by priority order
using subroutine EARSCH. If a request is then scheduled, MSG1 and
UPDRES are called.

If the entire resource cannot be scheduled, an unused resource
message is sent (subroutine MSG3), and RAVAIL is updated (subroutine
UPDRES).

Statistics are computed (subroutine STATSV) and printed to the
! operator (subroutine CL.SSPR) for each requestor throughout the schedul-
ing sequence. Statistics printed on the CRT according to the statistical
class interval include:

Number of unfilled dumps
Number of scheduled dumps
Time lost in minutes

Time scheduled in minutes.

T

(8) When all the resource files or the requests are depleted (all
resources or all requestors inactive) or statistical stop time is reached,
all status change messages are written to the output file from the output
queue (subroutine STOREQ) in chronological order (subroutine CLEARQ
. which calls WRITEQ). The following statistics, ngain for each requestor,
are printed to the screen (subroutine TOTLPR):

r———— ——t et . e - . . PR U ORI
3 . N N U TE IOV CCRRELORE 1) NG
g ey PENR P oE PT R an
L L . el g p ik s O L P s FETTYN




B A - AN I A

Total unfilled dumps
Total scheduled dumps
Total time lost

Total time scheduled.

Other statistics, for the combined roquemra aud the eomﬁned
resources, are printed to the operator (in minntes). S :

Total requested time o REIEN
Total unfilled request time R ; , L
Total available resource time o , o .
Total scheduled time - o e o
Total wasted resource time ' " ‘
Percentage of total requests filled o
Percentage of total resource utilization

Number of scheduled requests

Number of unfilled requests

B i P T

Number of unused resourccs.
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3-‘ SUBROUTINES s
3.4 l Common Varisble Definitions it
MVAIL Resouree Oontrol Anay

RBSID(ND) =ID. .
 RESAI(N1) = Active (ommoﬁva (#o) ode,
REBSFN(2,N1) = Time line fillename.
RESDS(6,N1) = File description.
RESPR(N1) = Priority (pet used). |
RESPAR(M1,N1) = Type code and. parameters (not used).
nssw(z N1) = Time interval of availsble resource from TON CEL T
, : to TOFF. F0T
| “;MSPTR(NI) = Block pointer. o B
'f #”RESSUB(N1) = Sub block pointer.
RESPOS(N1) = File read position pointer.

where N1 = No. of resoxurcés.
M1 = No. of description parameters.

© N e s g
LRI TR Y

P A T et

i

RQTBL Requestor Control Array

e

REQID(N2) = ID.

REQAI(N2) = Active/inactive code.

REQFN(2,N2) = Time line filename (not used).

REQNS(5,N2) = File description.

REQPR(N2) = Priority.

REQPAR(M2,N2) = Type code and parameters.

RQRSFN(2*N1,N2) = Requestor/resource LOS time line filenames.

REQDID(M3+1,N2) = No. of dependent ID's for this parent and
ID list. .

A i

ab ad i D oSt Akl e N it e ne Y

FERENEN

DELAY(M3) = Delays between dependents and parent ID (Degrees). b

: REQW(2,N2) = Time interval during which resources are needed. ‘ ,
| \ REQPTR(N2) = Block pointer into DIN array. .
' " REQSUB(N2) = Sub block pointer into DIN array. ;
TD(N2) = Used to compute TR. If last request was not filled, : ! 5

TD = end of request window. Otherwise, TD = :

start of last request fiiled for a requestor. y

A e . ek ad
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TR(N2) = Computed request window reference time,

(TR+k1, TR+k2) where k1,k3 = window parameters;

i.e., offsets from the reference time.

See Appendix B.6 for requestor algorithm descrip-

tions for each requestor trve.
R(N2) = Pseudo random number between 0.0 and 1.0.
LOSPTR(N1,N2) = Block pointer intc DIN array.
LOSSUB(N1,N2) = Sub block pointer into DIN array.
RQRSPO(N1,N2) = File read position pointer.

where N2 = No. of requestors.
M2 = No. of description parameters.
M3 = No. of dependent IDs.

OTHERS

BINT ,EINT = Schedulable interval computed in CKLOS2 sub-

routine. Intersection of resource window, requestor window, and
reqguestor-resource LOS time line.

BLKPTR = Block pointer for last record read from a given
disk file (DIN array pointer).

BUFFER(10) = Array for individual status messages before
they are transferred to the output queue.

CLASS = Statistical class time interval.

CREQ(N2) = Array containing all requests that could be
scheduled within the current window (WON, WOFF) - subr. EARSCH.

DATFIL(2) = Detailed data print filename.

DIN(10000) = Array into which LOS time line records are
read, according to file position format. Each block as follows:

WORD 1 = Window ON time.
WORD 2 = Window OFF time.
WORD 3 = Resource ID. If applicable.
WORD 4 = Requestor ID. If applicable.
WORD 5 = Request type. If applicable.

DTIME = Duration of a request, within a request window
also REQPAR (6,I).

ID = Resource or requestor ID,

~

IFILE = Line of sight time line filename.

e
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lM'%Gl = Ommt of ucheduled request measages
IMSG2 = Count of unfmed request messagea
IMSGS3 = Count of nnused resource messages.
INIT = Flag to update statisticsl class interval.
INTFL = Interrupt/restart flag.
IRQID = Requestor ID.
IRQTYP = Requestor type.
IRSID = Resource ID.

= Requestor row number in RQTBL.
I2 = Resource row number in RAVAIL.

L(50) Used by random number generator function DRAND to
provide 50 distinct pseudo random number streams.

MSTART = Mission start time (in minutes).

MSTOP = Mission stop time (in minutes).

MSTP = Statistical stop time for completion of statistical
computations before actual MSTOP (in minutes). Generally MSTOP should
exceed MSTP by an amount > the longest scheduling period.

NCDT(N2) = Total number of scheduled dumps for each
requestor.

NOREC = Computed number of records allocated in the DIN
array per time line file access.

NPLEVS = Number of priority index table levels.
NPOS = Time line file position pointer used in FILRD subr.
NQ = Number of messages in nuiput queue.

NRQ = Number of requestors.

44
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NUNFT(N2) = Total number of unfilled dumps for each
requestor.

OPFILE(2) = OQutput filename.

PRATE = Priority level/rating currently used for scheduling,
(0 = highest, 1 = next).

QTIME = Latest time to be written from output gueue.
Normally set to the earliest request window closing time; set to PAB in
CLEARQ.

QUEUE(32, 150) = Array where output records are temporarily
stored to insure output file is written in chronological order.

REQUNF(N2) = Dump minutes lost for each requestor.

RFLG = Disk file read flag, (0 = successful read, 1 = EOF) —
subr. FILRD.

RNCD(N2) = Number of scheduled dumps for each requestor
within a class interval.

RNUNF(N2) = Numner of unfilled dumps for each requestor
within a class interval.

ROWK = Row number of earliest active resource available
window in RAVAIL.

RQNFT(N2) = Total unfilled dump minutes for each requestor.

SIZ = Number of words for each DIN array block.

STATUS = Has 0 value if scheduling subroutine unsuccessful.
If a request is scheduled, Status contains RQTBI row number of scheduled

request.

SUBPTR = Sub block pointer for last record read from a
given disk file — DIN array pointer.

TAVL = Total available time in minutes for all resources
combined.

TB,TE = Beginning and end times for unused resource.
TBEGIN,TEND = Beginning and end times for unfilled request.
Tl = Operator input interrupt/restart time.

TIMSCD(N2) = Scheduled dump minutes for cach requestor.

45
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bt - . TIMBDT(N2) = Total scheduled dump minutes for each 1o
W f qut. ; ) - x'"'.;v;,;b';»,'{7;-’» i
TIM1,TIM2 = Statistical time interval begin and end times. 13
TMIN = Software end-of-flle indicator. ’ 3}
TON, TOFF = Line of sight time line window. y
. TREQ = Total requeated time in minutes. '
TSCH = Total scheduled time in minutes. T
TUNF = Total unfilled request time in minutes. o
TWST = Total wasted resource.time in minutes.
TO, TN = Beginning and end (TO0 + DTIME) times for
scheduled request.
T1, T2 = Request data relay window for optimum schedule
attempt, beginning at start of resource available window.
WON, WOFF = On and off times for current earliest resource !
window/ i.e., the begin and end times for the available resource with
next available time for scheduling.
3$.4.2 Subroutine CKLOS (I11,12,T1,T2,CHECK)
1. Description:
CKLOS checks line of sight between requestor and resource for
optimum relay between times T1 and T2. If the requestcr I1 can see the
resource 12 between T1 and T2 continuously, CHECK flag is set to 1;
otherwise ¢c 0. If end of file is reached (RFLG = 0 from FILRD) for \
requestor-resource time line file from DSDS, requestor becomes inactive ;
in RQTBL. j‘
|
2. Input Veriable Names:
*
| 11, 12, TON, TOFF, T1, T2, RFLG, RQRSFN(2,I1), :
' BLKPTR, SUBPTR, NPOS.
3. Output Variable Names: "
CHECK,LOSPTR(12,11), LOSSUB(12,11), RQRSPO(12,11) .-
REQAI(I1). ' 1
4. Called by:
OPTSCH. k
t
~ B
T R I I T T R R T T T




5. Calls:
FILRD.
3.4.3 Subroutine CKLOS2(11,12,BINT,EINT ,CHECK)
1. Description:

CKLOS2 determines if the requestor/resource LOS simultaneously
intersects the requested time interval and the earliest resource available i
- window. If the requestor I1 can see the resource 12 between BINT and
EBINT ontinuously, CHECK flag is 1; otherwise (0. If end of file is
reached (RFLG = 0 from FILRD) for requestor-resource time line file
. from DSDS, requestor becomes inactive in RQTBL.

2. Input Variable Names:

I1, 12, TON, TOFF, RFLG, RQRSFN(2,11), BLKPTR, SUBPTR,
NPOS. !

3. Output Variable Namcs:

CHECK, LOSPTR(12,I1), LLOSSUB(12,11), RQRSPO(12,11),
REQAI(I1), BINT, EINT.

4. Called by:
EARSCH.

5. Calls:
FILRD.

3.4.4 Subroutine CLEARQ
. 1. Description:

CLEARQ calls WRITEQ to write all records in the output queue
to the output disk file.

2. Input Variable Names:

None.

3. Output Variable Names:

QTIME = PAB (plus all bits).

Called by:
MAIN.

&
e ——

5. Calls:
WRITEQ.
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messages.

3.4.5 8ubroutine CLMSG3 (ROWK)

1. Description:
CIMSGS3 sends an unused resource message for ROWK in

SVMSGS array to the output queus if it contains a valld window. SVMSGS
saves unused resource messages which may be contiguous with later

w

2. Input Variable Names:

SVMSG3(2, ROWK), ROWK.

3. Output Variable Names.

None.

4. Called by:
SCHEDL.
5. Calls:
MSG3.
3.4.6 Subroutine CLSSPR
1, Description:

CLSSPR computes and prints the following statistics for each
requestor for cach statistical class interval that begins prior to the sta~-
tistical stop iime: number of unfilled dumps, number of scheduled dumps,
dump time loat in minutes, dump time scheduled in minutes.

2. Input Variable Names:

NRQ, TIM1, TIM2, MSTP, NCD(NRQ), NUNF(NRQ),
NUNFT(NRQ), RQUNFT(NRQ), REQUNF(NRQ), NCDT(NRQ),
TIMSDT(NRQ), TIMSCD(NRQ).

3. Output Variable Names:

RNCD(NRQ), RNUNF(NRQ), NUNFT(NRQ), RQUNFT(NRQ),
NCDT(NRQ), TIMSDT(NRQ).

4. Called by:
CLEARQ, STATSV.
5. Calls:
EXIT.

48
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3.4.7 Subroutine CRSRTR(IR,KEYS ,NKEYS ,NWD,NREC)
1. Description:

CRSRTR sorts a real array in core according to arguments
passed to it.

2. Input Variable Names:

IR = array name,

NREC = number of records to be sorted.

KEYS = array of indices for order in which words are sorted,

NKEYS = number of KEYS,

NWD = number of words to be sorted.

3. Output Variable Names:
IR.

4. Called by:
WRITEQ, EARSCH.

5. Calls:

None.

3.4.8 Subroutine EARSCH(STATUS,ROWK,N2,BINT)
1. Description:

EARSCH attempts to schedule the earliest possible active request
from RQTBL according to priority after optimum scheduling was not pos-
sible. All eligible requests go into CREQ array. If the earliest possible
schedule is made, STATUS = request row number in RQTBL. If request
cannot be scheduled for this resource, STATUS = 0. See Appendix B.6
for request generation algorithms,

2. Input Variable Names:

REQAI(N2), N2, REQPR(N2), WON, WOFF, REQPAR(6,N2),
REQW(1,N2), CHECK, BINT, EINT, NPLEVS, ROWK.

3. Output Variable Names:

I = request row number in RQTBL, ROWK, BINT, EINT,
CREQ(N2), KREC, KEYS, NKEYS, NWD, STATUS,

4. Called by:
SCHEDL.
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§. Calis:
CKLCS2, CRSRTR.

3.4.9 Subroutine EARWND(N1,ROWK)
1. Description: T
EARWND scans active resources jn RAVAIL for the window with \
the earliest start time as next window to be scheduled (WON, WOFF) in .
row ROVWK. .
2. Input Variable Names: |
N1, RESAI(N1), RESW(2.N1).

3. Output Varinble Names:

4. Called by:
MAIN.

5. Calls:
None.
3.4.10 Subroutine FILRD(NPOS)

1. Description:

FILRD reads a computed number of disk file records NOREC into
the DIN array according to file position pointer NPOS, and passes the
initial window read back in COMMON. Subsequent calls return the next
window back until it becemes necessary to read again, or until end of . k
mission time, or until cnd of file. ‘

2. Input Varinble Names:

BLKPTR, SUBPTR, NPOS, SIZ, IFILE(2), FLAG = ON/OFF
code indicator, IBUI"(32), NOREC, MSTART, MSTOP, TMIN, RDEND.

3. Output Variable Names:
BLKPTR, SUBPTR, NPOS, DIN(10000), RFLG, K, TON, TOFF.
4. Called by: | |
RESRD, CKLOS, CKLOS2.
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3.4.11 Subroutine INTRET(¥I1,N1,N2)

1.

requestor setup flles at th interrupt/restart time which was a keyboard
entry by the operator in MAIN, to re-parameterize resources and
requestors. The order and number of resources and requestors must be
maintained for each interrupt. Activated resource and requestor files are
positioned by POSRES and POSREQ. INTRPT inputs the next interrupt
time from the operator.

3.

4.

3.4.12
1.

Calls:
SEARCH, POSNEA RPOSSA, EXIT. ’

Description:
INTRPT reads a ~omplete set of each of resource setup files and

Input Variable Names:

N1, N2.

Output Variable Names:

INTFL, TI, L.

Called by:

MAIN.

Calls:

RSREAD, RQREAD, POSRES, POSREQ.
Subroutine MSG1(I,ROWK,T0)

i ascription:

MSG1 sends a scheduled request in RQTBL row [ on the resource

in RAVAIL row ROWK for the output disk file. Updates RQTBL row I
by calling REQGEN.

2.

REQW(2,1), REQPAR(10.1). RESPAR(10,ROWK), MSTP.

3.

4.

Input Variable Names:

I, ROWK, TO0. RESID(ROWK), REQID(1), REQPR(I), TN,

Output Variable Names:

BUFFER(10), TD(1), TSCINl, TREQ, TAVIL. IMSGI.
Called by:

SCHEDL.
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8. Calls:
5 STOREQ, REQGEN.
3.4.13 Subroutine MSG2(I)
1. Description: i
M8G2 sends an unfilled request message for the request in row |

I of RQTBL to the output queue for subsequent output to disk file.
Updates the request in RQTBL by calling REQGEN. '

2. Input Variable Names:

1, REQID(I), REQPR(I), REQW(2,1), REQPAR(160,1) TBEGIN,
TEND, MSTP.

3. O (prut Variable Names:

BUFFER(10), IMSG2, TUNF, TREQ.
4. Cal‘ed by: 1

{ REQUPD.
| 5. Calls:
STOREQ, RYSQGEN.
3.4.14 Subroutine MSG3(ROWK,TB,TE)

1. Description:

MSG3 sends an unuscd resource message for the resource in row
ROWK of RAVAIL to the output qucue for subsequent output to disk file.

BT PT ST Tr

2. Input Variable Nnmes:
ROWK, RESID(ROWK), TBB., TE, RESPAR(10,ROWK), MSTP.
3. Output Variable Mames:
BUFFER(10), IMSG3, TWST, TAVL.
4. Called by:
SCHEDL, MAIN.
5. Calis:
STOREQ.

2 i = & sim atbn {5 ke s O
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8.4.15 Subroutine OPTSCH(STATUS,ROVK,N2)
" 1. Description:

_ OPTSCH attempts to make an optimum relay schedule from all
active requestors in RQTBL, according to priority, to start at

of resource window (WON,WOFF). See Appendix B.K for a deseﬁption of, bR

request generation algorithms.
2. Input Variable Nomes:

I, ROWK, N2, REQAI/1), REQPR(I), CHECK, REQPAR(10.1),
REQW(2,1), WON, WOFF.

3. Output Variable Names:
T1, T2, I, ROWK, STATUS.
4. Called by:
SCHEDL.
5. Calls:
CKLOS.
3.4.16 Subroutine POSREQ(TI,I)
1. Description:

POSREQ determines if an active requestor window is positioned
properly, in reference to the interrupt/restart time, to make it a schedule
candidate. Thc window must allow the entire rcquested relay time to be
available after the opcrator input interrupt time. Otherwise, another
request window is gencrated until the position is proper.

2. Input Variable Names:
TI, I, REQAI(I), REQW(2,I), REQPAR(6,I).
3. Output Variable Names.
REQW(2,1).
4. Called by:
INTRPT.
5. Calls:

REQGEN.
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3.4.17 Subroutine POSRES(TI,I)
1. Description:

POSRES determines if an active resource available window is
positioned properly in reference to the int: rrupt/restart time, to make
it a schedule candidate. If the start of th« window is beyond the opera-
tor input interrupt time, it is properly posiiioned. Otherwise, if the end
of the window is beyond the interrupt time, the window start time is
replaced by the interrupt time, shortening the available time for a proper
fit. If neither, the next resource window is read in until the position

is proper.
2. Input Variable Names:
TI1, I, RESAI(I), RESW(Z2,1).
3. Output Variable Names:
RESW(2,D).
4, Called by:
INTRPT.
5. Calls:
RESRD.
3.4.18 Subroutine PRIORT(N2)

1. Description:
PRIORT computes current priority ratings for RQTBL requests.
If a requestor is active and WON > TR, priority is sct to 1. Otherwise,
requestor priority is set to 2.
2. Input Variable Names:
N2, REQAI(N2), TR(N2), WON.
3. Output Varinble Names
REQPR(N2).
4. Called by:
MAIN.
5. Calls:

None:
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. '3.4.19 Subroutine RRQGEN(I)

on the request type code and request description parameters, which may
" designate a variable request time duration. The type code is used to

‘REQGEN places the generated request rqquh'ements into RQTBL in the ;
appropriate row. See Table 3-2. :

W,

1. Description:
REQGEN goncrates various types of request muiments based

gelect the appropriate algorithm to generate requests based on the accom-
panying parameters. Dependent IDs are requestor types 4 or 6 only.
Refer to Appendix B.6 for algorithm definitions for all requestor types.

2. Input Varinhle Names:

REQDID(5,1) NIDRQ(I), DIDRQ(5.1), REQAI(I), REQPAR(6,]),
R(I), MSTART, TMIN, DELAY{(4), MSTOP, i.

3. Output Variable Names:

TR(1), TB(), REQW(2,]).

4. Called by:
MAIN, MSG1, MSG2, POSREQ.
5. Calls:
EXIT.
3.4.20 Subroutine REQUPD(N2)
1. Description:

REQUPD replaces an outdated request in RQTBL. If current
resource window (WON, WOFF) opcns too late to satisfy a request, an
unfilled requesl message is sent to the output qucue, and a new request
is generated.

2. Input Variable Names:

REQAI(N2), N2, WON, REQPAR(6.N2).
3. Output Variable Names:

I, REQW(2,T).
4. Called by:

MAIN.
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5. Calls:
MSG2.
3.4.21 Subroutine RESRD(I)
1. Description:
RESRD places the next resource available window from FILRD
into row I of RAVAIL array until end of file. After physical end of file
or MSTOP time is reached, the resource is marked inactive.

2. Input Variable Names:

I, SUBPTR, BLKPTR, RESFN(2,I), NPOS, RFLG, RESID(I),
NK = dynamic pointer for DIN array, DIN(NK), DIN(NK+1).

3. Output Variable Names:

RESSUB(I), RESPTR(I), RESPOS(1), RESAI(I), IFILE(2),
RESW(2,I).

4. Called by:
MAIN, UPDRES, POSRES.
5. Calls:

FILRD, EXIT.

3.4.22 Subroutine RQREAD(N2)
1. Description:

RQREAD reads a manually gencrated requestor setup file accord-
ing to the filename entered by the operator. The file is read into RQTBL
requestor control arrays which specify and parameterize request require-
ments. Refer to Table 3-2 for a description of setup files.

2. Input Variable Names:

SETREQ(2,NNN), REQID(II), REQAI(II), REQFN(2,ID),
REQDS(5,11), REQPR(II), REQPAR(6,II), RQRSFN(10,1I), REQDID(5,II),
DELAY(4,1I), NOREQ.

where NNN = requestor setup file array index.
II = requestor row number in RQTBL.

3. Output Variable Names:

REQID(I1), REQAI(II), REQFN(2,II), REQDS(5,I1I), REQPR(II),
REQPAR(6,I[), RQRSFN(10,II), REQDID(5,1I), DELAY(4,11), N2, IN2, N,
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5. Called by:
MAIN, INTRPT.
.. 6. Calls: S i

. SEARCH, EXIT.
3.4.23 Subroutine RQROW(I1)
1. Description:

RQROW determines the corresponding row number in RQTBL
" control array for requestor NQ in the output queue.

2. Input Variable Names:
NRQ, REQID(NRQ), NQ, QUEUE(14,NQ).

3. Output Variable Names:
I11.
4. Called by:
STATSV. :
5. Calls. :

None.

3.4.24 Subroutine RSREAD(N1)
1. Description:

RSREAD reads a manually generated resource setup file accord-
ing to the filename entered by thc operator. The file is read into
RAVAIL resource control arrays which specify resource parameters.
Refer to Table 3-2 for a description of setup files.

2. Input Variable Names:

SETRES(2,NN), RESID(I), RESAI(I), RESFN(2,I), RESDS(5,]),
RESPR(I), RESPAR(6,I), NORES.

where NN = resource setup filc array index.
I = resource row number in RAVAIL.

3. Output Variable Names:

N1, RESID(I), RESAI(l), RESFN(2,I) RESDS(5,I), RESPR(I), !
RESPAR(6,I), IN1, N. ) ‘
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4. Called by:
MAIN, INTRPT.
5. Calls:

SEARCH, EXIT.
3.4.25 Subroutine SCHEDL(ROWK,N2)

1. 'Description :

SCHEDL calls OPTSCH to attempt an optimum schedule for
resource window (WON, WOFF) of RAVAIL from the active requests in
RQTBL. If an optimum schedule is made, puts request row number I
into STATUS, updates TN end time to WON+DTIME, sends scheduled
request message to output qucue, updates RQTBL, and finally updates
resource in ROWK of RAVAIL.

If optimum schedule was not possible, calls EARSCH attempting to
schedule resource in ROWK of RAVAIL with the carliest request that fits
by priority. If resource can be scheduled by EARSCH, sets requestor
row number I to STATUS, sends unused resource message for (WON,T1)
of resource K, updates TE end time to BINT + DTIME, sends scheduled
request message, updates RQTBL, and finally updates resource in RAVAIL.

If the entire resource cannot be scheduled, sends unused resource
message to the output queue, saves resource for other requestor schedul-
ing attempts, and updates RAVAIL.

2. Input Variable Names:

N

ROWK., N2, WON, REQPAR(10,]).
3. Output Variable Names:

I = scheduled reguest row number, TN, WON, WOFF, TE, BINT,
STATUS.

4. Cuiled by:
MAIN.
5. Calls:

OPTSCH, MSG1, UPDRES, EARSCH, MSG3, EXIT.
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3.4.26 Subroutine STATSV

1. Description:

STATSV computes the statistics for generated olass intervals.

If INIT flag is zero, sets INIT to 1, generatas next class interval and
resets statistical arreys to gero. Otherwise if time of last output queuve
entry is greater than class interval, prints statistics of that interval by
calling CLSSPR, which resets INIT to zero. If INIT is not zero, computes
statistics for message types 1 and 2.

2. Input Variable Names:

INIT, CLASS, QUEUE(1,NQ), NQ, Il, QUEUE(10,NQ), MSTART,
NRQ.

3. Output Variable Names:
NCD(1), NUNF(I), TIMSCD(I), REQUNF(I).

4, Called by:
WRITEQ.
5. Calls:

RQROW, CLSSPR.

3.4.27 Subroutine STOREQ
1. Description:

STOREQ moves message types 1,2,3 records from the output
buffer area to the output queue. Tests for over-writing output queue
boundary. Also converts time in minutes to seconds and milliseconds.

2. Input Variable Names:

NQ, BUFFER(10).

3. Output Variable Names:

QUEUE(32,NQ), ISECS, MSECS.

4. Called by:
MSG1, MSG2, MSG3.
5. Calls:

EXIT.
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3.4.28 Subroutine TOTLPR
1. Description:
TOTLPR prints the total class interval statistics after either all
resources or requestors are inactive, or statistical stop time is reached.
Statistics include total number of unfilled dumps, total minutes lost, total

number of scheduled dumps, and total minutes scheduled for each
requestor.

2. 'lnput Variable Names:

NUNFT(NRQ), NCDT(NRQ), RQUNFT(NRQ), TIMSDT(NRQ),
NRQ.

3. Output Variable Names:
NUNFT(NRQ), NCDT(NRQ), RQUNFT(NRQ), TIMSDT(NRQ).

4. Called by:
MAIN.

5. Calls:
EXIT.

3.4.29 Subroutine UPDRES(ROWK,TB,TE)
1. Description:

UPDRES updates resource by reducing resource window in ROWK
of RAVAIL by (TB,TE). If resource is depleted, replaces it with next
window from resource time linc file by calling RESRD. If end of file is
reached or MSTOP exceedcd, muarks resource inactive.

2. Input Variable Names:
ROWK, TE, WON, WOF)F, RESW(2,ROWK).
3. Output Variable Names:
WON, RESW(1,ROWK).
4. Called by:
SCHEDL.
5. Calls:

RESRD.
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3.4.30 Subrvutine WRITEQ
i. Descoription:

WRITEQ sorts the output queue in descending order by calling
CRSRTR, and writes all records in the queue with time < QTIME to the

output disk file. Calls STATSV for statistical class interval computation
and printing. .

2. Input Variable Names:
NQ, QUEUE(32,NQ), WON.
3. Output Variable Names:
NREC, KEYS, NKEYS, NWD, QUEUE(32,NQ), IQUEUE(19).
4. Called by:
MAIN, CLEARQ.
5. Calls:

CRSRTR, STATSV, EXIT.
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APPENDIX B.6
REQUEST ALCORITHM GENERATION

REQGEN generates varvicus types of request requirements based on
the request type code and request desceription parameters. The type
code determines which requestor algorithm to use. REQGEN places the
generated request requirements into RQTBL in the appropriate row I.
B.6.1 TYPES 3 and 5

For request tvpe codes 3 or 5, REQGEN generates a variably
positioned request window of fixed width, once each n orbits. The
window is defined by (TR(D 41, TR(D+k2), where TR(I) is a reference

time initinllv generated randonly within the first n orbits. To generate
initial window reference time TR(1),

TR(I) = R(I) * orbilal period(I) * n(1) + MSTART.
See Table 3.2 and the TDRS Schoeduler Subroutines, Section 3.4, for

control array names and prooram variable definitions.

If there are dependent requestors (types 4 and 6 only), for this
parent rvequestor, REQGEN <oty up TD(K) reference time for the
dependent Ilis,

TH(K) (-orbital period (D *n(K))+TR(I)+

(PELAY (J) /360 "orbital period (1)
where J = index number of dependent !D and K = row number in RQTBL
for dependent 1D J. Note TR(K) must be initialized to 0.
The vodated reference time for types 3 and § is computed by
TR = TD(I) + arbital pevind {1'*n(l)

Then to generate the request window,

REQW(1,I) = TRD+KI1(I)

REQW(2,1) TR(ID+K2(1)
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REQGEN checks for a variable length relay time if 1000 was added
to the request type code in the setup file. Variable length data relay
time periods are for all requestor types.

REQPAR(7,)=RMEAN=PPAR(1)

REQPAR(S,I)=RMIN=PPAR(2)

REQPAR(9,1)~RMAX=PPAR(3)

REQPAR(10,1)=SIGMA=PPAR (D)

The function RNORM(PPAR,ISTRM) generates a relay time that varies
randomly between RMIN and RMAX with mean and standard deviation of
RMEAN and SIGMA. ISTRM is the stream number for the DRAND function
which is invoked by RNORM.,

Real-time variable length relays are simulated by loading
REQPAR(4,I) = REQPAR(5,I) : i.e., kl = k2,

REQGEN tests for this condition to correctly compute the request window
start and stop times by using the current data relay period. For fixed
length data relays, real-time requests are simulated by loading K1+Kk2 ‘
equul to the data relay period DTIME.

B.6.2 TYPES 4 and 6 :
For request types 4 and 6. REQGEN gencerates a request window ,

as for types 3 and 5., but for each m minutes rather than cach n orbits.
Thus to generate the initinl window reference time.

TR{D=R(MD) *m(D+MSTART.
Note TR(I) must be preset to 0 in RQTBL row 1.

If there are dependent requestors for this rent requestor,
REQGEN sets up TD(K) reference time for the « :ndent [Ds .

TD(K)=m(K)+TR(D)+(DELAY (J)/360)*orbital period(I)

The updated reference time for types 4 and 6 is computed by
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TRD=TD(D+m(I) .

To generate the request window,

REQW(1,1y TI(D4K1(I)

REQW(2,D) - TR(I)+k2(1) ‘

The variable length relay time and real time variable length relays are
as described in .6, 1.

B.6.3 TYDPE T

The initial window reference time for requestor type 7 is defined by

TR(D-MSTART.

RQTRBI. will contain the parameters RTYPE,p NBAR,k1,k2 and DTIME
in REQPAR (1,1)...REQPAR(6,13. where RBAR is the mean time between
successive request wirdows.  The updated reference time for type 7 is
computed by

TR TRHHRD)

where R(I) - EXPON(NBAR,I). The request window follows:

REQW(L.D=TR ) +k1(1)

REQW2.1) TR K2

Type 7 may be real time if k1 and K2 are chosen such that their
differenee is cqual to DTIME. Sce B.6.1 for variable length relay time
deseription.,
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A?PENDIX C.1
USER's GUIDE TFOR FILESET

This program provides the user with the following options:

A) Read or write a resource setup file

™Y

)} Read or write a requestor setup file.

Both tygpes of files can be used with the program #TDRS. SCHED
(Reier to Table 3-2).

Prmcedures: Te use (he program FILESET. the following steps,
scme in response to the prompts on the video sereen, should be taken:
1) To start program enter SiiG #FILESET.ONE (return).

2) Respond to prompts:

"Enter R/W parameters IFLAG & INTL IFLG 1 to read.
IFLAG = 2 to write NTT, = number (1 to 10) of filenames...
Enter a negative value for,.."

Inter 2 integer values for proper functions.
Ex. 2 2 (return)

3) Respond to 1/0 filename prompt by entering a 6 alphanumeric
word.

Ix. _Tl-ISTlL_’ (r'clm_'n)

If name entered is not a new file. a prompt will instruect the user to
enter a 1 if the old file can be deleted or some other number if not.

4) Respond (o resourcce/requestor ID prompt. Enter proper integer
value (up to £ digits).

Ex. gg(]l (return)

*¥At this point the program allows the user to cancel the program execu-
tion by entering a negative value.

5) Respond to active/inactive cod~ prompt. Enter proper integer
vealue.

Ex. 0' (return)

6) Respond to resource/requestor filename (up to 6 characters)
by entering filename.

PAGF, Gl pamimonal BLANG
)




Ex. REQSTR (return)

7) Respond to file description prompt. Enter up to 20 characters.
8) Respond to priority code and 6 description parameters prompt.
Enter proper integer/real values. If remaining parameters are zero, a
/ (slash) can be used as a delimiter.

Ex. 01 29.5 2/ (return)

The program has completed one cycle for resource setup file and is ready
to start the second cycle (step 5). Enter negative value 'o quit (see *¥),

9) If type code is greater than 1000, respond to "Mcan, Min,
Max, and Sigma" prompt. Enter proper real values.

10) Respond to requestor/resource LOS filenames prompt. Enter
proper filename (up to 6 characters) and hit return. Hit return twice
after last entry.

Ex. LOS123 (return)

1LOS234 (return)

(return)

11) Respond to ID parametcr prompt. Enter proper integer values.
Again if the remaining parameters are zero, a / (slash) can be used.

Ex. 0 1/ (return)

At this point the program has completed one cycle for the reque:tor
setup file and is ready to start the second cycle (step 5). Enter
negative value to quit (see *¥),
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APPENDIX C.2
EXAMPLES OF EXECUTION RUNS

OKs SEG FFILESETLCNE

OKe SEC SFILLSETLCRE
60

ENTER R/Ww PARAMETERS IFLG &% NTL

IFLG = 1 TO READs IFLG = & TO WRITE

NTL = NUMBFRe FROM 1 70 10 OF FILE NAMES FOR LOSFILF ARRAY
ENTER A NFGATIVE VALUE FOR NTL TO RELD Ok WRITE 2 FESOURCE FILE
LB

ENTER 6 CHARACTEFR MNAME FOF 170G FILF

SETRES

ENTER RELOURCL OF KREGUESTIK liLe ENTES A
NEGATIVE VALUE TC CINCEL FPROGTAM
1

.ENTER ACTIVE/INACTIVFE CCDEZ .=ACTIVEs 1=INACTIVE

ENTER RESOURCE OR KREGQUELSTEK FILENAMED LP TC &€ CHARS.

EC
ENIER FILE DESCRIFTICOM TEXT: UP TCU 27 CH/RS
TORS EAST

LNTER PRIQRITY CCDE ANC ¢ CESCHRIPTION PARAMATERSS
TYPE CODCoF(1)geeanFtT)

Ll L

ENTER RESQURCE OR REGUESTER IDe ENTEF A
NEGATIVE VALUL TO CANCFL PRCGHAM
-

ENTER ACTIVE/ZINACTIVE CODL: 1=ACTIVEe 1=INACTIVE. -

2
ENTER RECOURCE OK FEGUESTER FILENAME: UP TG € CHARS.
SECSZW
ENTER FILE CESCRIFTIGN TEXT: UP TO 20 CHARS,
ST

ENTER PRIORITY CCDE ANC & CESCFIPTION PARAMATERS:
TYPE CODEoF.1)sesesF(F)

0.1 7/

ENTER RESOURCE OR FEGUESTER ICe ENTEP A
NFGATIVE VALUE T¢ CANCEL PROGFAM

=1

OK s COMO_ZENQ o

b

il e —— e b Oﬁvl*/"l.'lu -
NOTE: Operator input underlined. /JO,-_,’C V)

. ? e,

4,
7
7y 89




APPENDIN C.2.

(Continued)

Cro SLC WFULESETLLNE

60

ENTER K/Zw PAFAPETIRS IFL: & nTL

3 IFLG = 1 TC FEADy IFLC = o T “01TH

NTL = NUMPERe FRD# 1 TC 1o« 0% FILE “A™FS FOR LOSFILE ARRAY

ENTER A MCCATIVE VALUL Fo' NTL TC PEAD OR BRITE A RESCURCE FILE e

2 3

.....

ENTER 6 CHAPACTER MNAME Fuk 177 FILE ' |
- wSEIREQ ¢ ‘ .

ENTER RESOURCE OR REGUESTCR Iie ENTEP A -
NEGATIVE VALUL 1o CANCEL FFO.f AN

¥ -
ENTER ACTIVE/INMACTIVE COUT I U=ACTIVFe 1=INACTIVE

=%
.. ~ENTER RECOURCE OR REGUESTER FILTMAFE: UP TG & CHARSa e i
R
ENTER FILE DESCRIFTION TLXTL UF T2 20 CuARS,
<HOSANC DG _fXT
ENTER PRICRITY COLE AMC ¢ DESCRIFTION FARAMATCRS:
TYPE CODEsF (1) geaasP (D)

0.8 10%. 280, =120. 1"C. JA, bk i
ENTER RECURSTER/RESOURCE LNt OF SIGMT FILENAMES:
HIT CR AFTEFR EACH FILERAME AMT TWICE .

) AFTER THE LAST NAME

00081
CORLT7Y

ENTER DEPENDENT 1D PARAMATERS:

NID _ NOo OF DEPEADENT PTGUESTFFS FOR THIS PARENT ID
DINt1YseeeeNiIN(&Y _ NPFPENDRENT 1D APRAY
DELAY(Y ) oeees(4) _ UHLAY ARRZ2Y (1IN “EGRPEES )

AL

ENYER RESOURFE OR REGLESTCR Jnhe ENTE® A
NEGATIVE VALUL TO CANCEL FPOC' AM

- - Kbl

ENTER ACTIVE/ZINACTIVE CODE: "=/CTIVEs 1=INACTIVC -

s

ENTER RESOURCE OR FEAUESTER FILENAMES: UP TO € CHAKS.

ENTER FILE DESCRIFTIONM TOYTY L0 TP 27 CHERS, .

ENTER PRIOKITY COCE AND & DFSCRIFVICN PARAMATERS: s whersnd
TYPE CODEaF{ideeeesf ()

4 =120 2 . gﬂ.
ENTER REGUFSTFR/RISOURCE LINFE COF SIGHT FILENAMES:
HIT CR AFTER EACH FILEMAME ANT TWICE e
AFTER THE LAST NAME
LApns) CHE—
| UAATTY

N T R e NSNS W e -

ENTER DEPENDENT IL PAFAMATERG:
NID _ NUOe OF CEPFADENT PPGWUECTFFS Fr® THIS FARENT ID i

NOTE: Operator input underlined.
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APPENDIX C.2. (Concluded)

— e e a— ——

PID(4) _ CEFENCENT ID ARRAY
¢ DELAY(1)sseee€&) _ DELAY ARRAY (IN DEGREES ). oy T

—120. 0.0 0 2080e £ gk

ER _IDe ENTER A
NEGATIVE VALUE TO CANCEL PROGRAM iy

10 e - N
.__iiNJEE_AQILIELlﬂLQLLXI_Lﬂﬂii O=ACTIVEs 1=JNACTIVE _
—--ENTER RESOURCE OR REQUESTER FILENAMES UP TO € CHARSa
— ENTER_FILE DESCRIPTION TEXT: UF TQ 20 GHARS,

4ARS =8
‘. _ENTER PRIORITY CODE AND € DESCRIPTION PARAMATERS:
! 'YPE CODEsP(1) yeeeeP(5)
—— 4804 .HOQ 120 g * .
ENTER REGUESTER/ZRFSOURCE L INE OF SIGHT FILENAMES:
- HIT CR AFTER EACH FILENAME AND TWICE . . . .
' AFTER THE LAST NAME N
_uABOsy o
- AABLT)

— - —— —— e —— —— o —— - — —— | ———— . ———  — — e ettt

——ENTER _DEPENDENTY _JD PARAMATERSS : -
NID _ NO. OF DEPENDENT REQUESTERS FOR THIS PARENT 10
' DID(idseessDIDCA) _ CEPENDENT JD ARRAY
‘ DELAY(1)seees(8) _ DELAY ARRAY (IN CEGREES )

7 e e

——ENTER RESOURCE OR REGUESTER IDe ENTER A 1
NEGATIVE VALUE YO CANCEL PROGRAM T
=l

— —— ————— . L — e ————

COMO_~END

—— ———— . —— — ————

“""NOTE: Operator input underlined.

ORIGINAL PAGE 1¢
OF POOR QUALI
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APPENDIX D.1
GENERAL DESCRIPTION

TLGEN is an interactive, manual timeline generation program. It
provides an output timeline file (32-word record line-of-sight windows)
to be used by the Landsat Scheduler programs.

The CRT operator will be required to input only two words for
each 32-word record. The first input word will be the record word 1
and will represent a start or stop time in seconds. The second input
word will be the record word 16 and will represent either an "on" (1)
code, or an "off" (2) code. (Note: 1 means the Landsat can be seen
by the TDRS: 2 meens the Landsat is no longer in sight of the TDRS.)

In order to create a valid file, the input times must be sequential,
and the "on-off" codes must be alternating. T' . e will be no limit to
the number of records that may be input.




AVPENDIX D.2
SAMPLE PRINTOUT OF THE TLGEN PROGRAM EXECUTION

This is a sample of an iunut fle with CRT operator input annotated.

wKe ol b S [
(Ke _
an .
7 9 La —7
1 c oV
17640 . NOTE: OPERATOR INPUT UNDERLINED
Infg 1 AND BOXED,
(g [
4
G0
4 1 Y] !
4 10
i
. \}flGI vAL PA("
) ('l’ P()()R "E
¢ i
7 i
' |
)% f 1 5
1 ) 1
' | i
'
' 1

AAww | M

—gn(‘v.r»iit the CONTROL/? keys sinmltancously)

A
Oroeso e sy

(B . wif
P e ———— e -

91




- Naiiiae

APPENDIX D.3
OPERATING INSTRUCTIONS

1) Sign in on the PRIME 400 using the appropriate user file
directory (UFD) where the files to be used will be located.

2) For a hard copy of everything that appears on the CRT during
a program execution run, enter 'COMO filename' for eventual spooling to
the line printer.

3) Before the program can begin execution, the CRT operator
must designate an output file on the disk by entering 'OPEN filename 1 2',
The filename may contain up to six alpha-numeric characters.

4) Begin execution by entering 'SEG #TLGEN'. System will respond
with a 'GO’.

5) Enter the first and each succeeding record entry. Each line
of input will represent the 32-word record, having only two of the words
input ty the CRT operator. Enter:

a) Word one — the time in sequential scconds (integer).
b) A space to separate entries,
¢) Word two — the alterrating "on-off" status code (integer).
d) A carriage return.
6) To terminate record entries, enter:
a, Word one — any negative integer value.
b) A space to separate entries.
¢) Word two — an "off" status code.
d) A carriage cetvrn.
The program will respord wi.h a "***% PAUSE' message.

7) Depress the 'CONTROL' and 'P' keys simultaneo _.y. This
will quit the program execution.

8) Close the output file by entering the system command 'C ALL'.
9) If a 'COMO' file was initinted, terminate it by entering

'COMO -END'. To spool the COMO file and get a hard copy at the line
printer, enter 'SPOOL filename'.




10) If a COMO file was not made. a copy of the output file can be
obtained by exccuting the Integer Read (INTRED) Program. (Appendis
D.4 is a sample ot the TITRED program).

a)  Set up a COMO file by entering 'COMO filename' for
eventual spooling to the line printer.

b) Before exceuting the INTRED program, the CRT operator
must open the output file for 'reading only.' Enter 'OPEN f{ilename 1 1'.

¢) Begin execution by entering 'SEG #INTRED'. The system
will respond with a 'GO' and print the file to the CRT until the end of
file is reached. Then, the program will respond with a '**#% PAUSE'
message.

d) Depress the "CONTROL' and 'P' keys simultaneously. This
will "QUIT" the program execution.

¢) Close the file by entering the system command 'C ALL'.

) Terminate the COMO file by entering 'COMO -END'. Spool
the COMO file to the line printer with a 'SPOOL filename' command.
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APPENDIX D.4
SAMPLE OUTPUT OF THE INTRED PROGRAM

OKe OPEN SAMPEZ 1 1
OKe SEG RINTRED
[ ==

NOTE:
OPERATOR INPUT
UNDERLINED,

27.¢0

exsw PAUSE

(Depress the CONTROL/P keys simultaneously)

0Ky
QUITy

DKy COMO =-ENI
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