Modeling Basic NPAS Mission Schedule Requirements


 TC “Volume 4  Scheduling” \l 1 \n 4

 SET FileID "a1665v4" \* MERGEFORMAT a1665v4

 SET DocNo "TDAC-NUG-SAS-001" \* MERGEFORMAT TDAC-NUG-SAS-001
18Section 18 seq head1  \r  
18
.
Overview

18.1
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 seq head3 \r0 \h Introduction

The Network Planning and Analysis System (NPAS) Schedule XE "Schedule" \b  process schedules mission requirements on a supporting network of communications stations and equipment. Using the mission requirements and network configuration defined by the NPAS analyst, and the coverage data generated by the NPAS Coverage Analysis System (CAS) XE "Coverage Analysis System" , Schedule can create an operationally valid schedule of which a user may analyze many different aspects. The data and reports produced by Schedule can either be used as-is, or can provide data for other applications to provide further analysis.
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 seq head3 \r0 \h Organization of This Volume

The next section will discuss defining a basic or a typical schedule model XE "schedule model" .  This will include most fields reachable from the Schedule Request window, and will cover most information used in typical NPAS schedule modeling.  The more advanced Schedule options are covered in Section 20 on advanced modeling. Following this is the section describing how to submit an Schedule run, and this is followed by a section in which the Schedule output reports are explained.
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 seq head3 \r0 \h Prerequisites

The material in this volume assumes that the reader is familiar with basic NPAS concepts and modeling as presented in Volumes 1 and 2
.
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Requirements

19.1
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Introduction

Although the NPAS Schedule process is a robust application that gives the user capability  to model real-world complex requirements, creating a model for basic mission schedule requirements is within the ability of even a novice user.  The purpose of this section is to show how different types of basic scheduling requirements can be modeled using the Model Tool.

Prior to defining NPAS mission scheduling requirements and constraints, there are many basic concepts that must be understood.  This section covers those mission related concepts which ultimately drive the scheduling processes within the Schedule process.  This section approaches the definition of required basic concepts by presenting the material in the same order as one would encounter the user definable mission information through the Model Tool windows.  The output of the Model Tool for use in the Schedule process consists of an interrelated set of database (DB) records.  Knowledge of the DB record formats and organization is not required by the NPAS analyst. A discussion of these databases is contained in Volume 2.

19.2
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 seq head4 \r0 \h 

 seq head3 \r0 \h A Basic Network Model

The Schedule process will schedule mission spacecraft communications over a communications support network.  A network model XE "network model” in NPAS consists of stations and equipment used to support spacecraft communications.  Services, which consist of a communications frequency XE "frequency:modeling"  and a direction, are modeled at stations.  Service availability over the forecast period is defined by the analyst, as are special service and station non-availability times.  Stations and services may be created from scratch or imported from other models.  Refer to Volume 2 for station modeling.

19.3
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 seq head4 \r0 \h 

 seq head3 \r0 \h A Basic Spacecraft Mission 

The topic of creating a mission  is discussed in Volume 2. Using the method described there, you can  assign a mission ID and name to the new mission, and make some preliminary decisions regarding coverage parameters. The topic of importing a mission from another model is also covered in Volume 2.

A mission requests network resources by using schedule request(s)xe "schedule request". Each schedule request has an ID number that is also used as the priority number xe "schedule request:priority number"for the request; priorities decrease with increasing priority numbers. Prior versions of NPAS used the term “entry” XE "entry" \t "See schedule request"  for schedule request; this term still exists in this Guide, in reports, and in windows.

19.4
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 seq head4 \r0 \h 

 seq head3 \r0 \h Basic Mission Data Window

To view or modify the model for a particular mission, click on the appropriate mission button located on the left side of the Model Tool window.  This will display the Basic Mission Data window XE "window:Basic Mission Data"  (Figure 19-1).  If the mission of interest does not have a push button (that is, the button does not exist), then either the mission has been created but is not active, or the mission has not been created. To display buttons for missions on hold, use the appropriate option in the Preferences pulldown (refer to Volume 2).
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Figure 19-1.  Basic Mission Data Window

The basic items at the top of this window (ID, SUPIDEN, Name, Description and, optionally, Coverage Mission) were described in Volume 2.

19.4.1
Expected Results  seq head5 \r0 \h 

 seq head4 \r0 \h 
The two lines starting with Every and Provide are used to specify the overall expected results from a Schedule run for all schedule requests of this mission. Schedule will use this data to calculate a mission schedule satisfaction percentagexe " satisfaction: schedule percentage", a measure of how well the support requests were fulfilled. These results are included in the reported Mission Schedule Summary Table  XE "report:Mission Schedule Summary Table" as described in 22.2.4.

The field Every is interpreted as either Orbits or Time, depending on the state of the associated toggle buttons. If Time is selected, an option menu which allows the time units to be specified (seconds, minutes, hours, days, HHMMSS or DDHHMM) is also displayed.

The field Provide is interpreted as the number of Events scheduled or the amount of Time scheduled depending on the state of the associated toggle buttons. Again, if Time is selected, a menu is available for specification of the time units described above.

As an example of the use of the Every and Provide fields, if the mission is expected to schedule 15 events every 24 hours, the analyst would set the Time toggle on, set the option menu to Days, and enter a 1 into the field labeled Every. In the Provide field, the analyst would enter the value 15 and set the Events toggle on. The data would be interpreted as “Every day attempt to schedule 15 events.”

One interesting point to note in the use of the above two lines is the consequences of choosing different units of time through the supplied option menu under an active time toggle.  Any values as defined in the fields are automatically adjusted for any new unit selected.  There are two shortcomings that are inherent with this type of flexibility:

· During the conversion, a rounding may take place.  Hence if a converted number is converted back to its original time format, under certain circumstances it may be different than the original value.  This is particularly true if a conversion is made to DDHHMM format.  In this case, the field’s value is rounded to the nearest minute.  Any accuracy to the nearest second is lost.  

· If the original time value input was correct but the chosen units were incorrect, no amount of time conversion will allow the correct values to be defined.  The analyst should delete the time value, set the correct units of time, and then enter in the correct time value.

As a final caution, changing the Days option to another value will automatically convert the data in the Every field. Whenever there are fields which have selectable units, the analyst should select the desired units prior to entering data in the field.

19.4.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Adjustment of Coverage Event Times

For those missions which use non-artificial visibility data, the Adjust visibilities by field  XE "visibility adjustment" will be displayed.  Similar to the above two fields, different units of time under a time option menu can be specified.  The time value specified in this field is subtracted from each coverage event in the COD for the current mission; it “biases” the coverage mission’s CED times.  This is often used in planning studies to change the geometric configuration of a given mission mix.

Adjusting visibilities in a real-world scenario model is not recommended and would probably lead to erroneous results. The NPAS analyst should have a clear understanding of the spacecraft orbit, mission-only events, and spacecraft inclusion or exclusion requirements residing on the COD prior to applying any visibility adjustments.

CED times can also be adjusted, in a more selective manner, through the Visibility Data Adjustment window, discussed in 19.9.2.

The Variability button is used to access modeling variability of the adjustment. The model needs to have Coverage Variability database in order to do this modeling. This information is used only by the Coverage Variability process, refer to Volume 6.

19.4.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission Family

The Mission family XE "mission:family"  field is used to group different missions together usually for prepass time processing (refer to 19.9.1). To classify missions as being in the same family enter the same non-zero integer into this field.

19.4.4
Mission  seq head5 \r0 \h 

 seq head4 \r0 \h Schedule Windows

The fields within the Scheduling Windows  XE "schedule windows" section of the Basic Mission Data window are used to specify time intervals around mission-only coverage event times that constrain the scheduling of all prime services for the mission.  These time intervals are termed mission-only event windows XE "mission-only event window" \t "See schedule windows, mission-only" 

 XE "schedule windows:mission-only" .  The Plus time is used to specify how much time after the occurrence of the particular mission-only event a prime service may extend.  The Minus time is used to specify how much time before the occurrence of the particular mission-only event a prime service may start.  

These window fields will only be available if generation of the mission-only events was requested in the mission’s coverage model. Refer to Volume 3 for requesting generation of mission-only coverage events.

A mission schedule window is overridden by a schedule window specified in the schedule request. Refer to 19.7.8.

19.4.5
 seq head5 \r0 \h 

 seq head4 \r0 \h Report Flags

The Report Flags toggles in the Basic Mission Data window are used to control generation of, or some aspect of, certain reports during a Schedule run. These toggles are used in conjunction with toggles in the Global Schedule Options window, accessed via selecting Schedule/Options in the Model Tool.

· The Separate Short Form NCC POCC Report  XE "report:NCC Mission Events:short form" toggle controls whether the NCC Mission Events Report for the mission is separate from the report file produced by the Schedule process. The POCC Event Report toggles in the Global Schedule Options window must be on. Refer to 22.5.2 for a discussion of the related NCC Mission Events Report.

· The Detailed Conflict Analysis Report  XE "report:Conflict Analysis" toggle, if active, will allow individual schedule requests to generate conflict analyses and produce a detailed report that identifies, for the current mission on a schedule period basis, those conflicting missions and events by name and time. The Include Conflict Analysis toggle in the Global Schedule Options window must be on. Refer to the presentation of the Conflict Analysis process in Volume 5.

· The Condensed Conflict Analysis Report  XE "report:Conflict Analysis:condensed" toggle, performs the same function as the previous one except that the report generated does not identify conflicting missions by name and times. This toggle is visible only if the Separate Short Form NCC POCC Report toggle is on.  

19.4.6
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 seq head4 \r0 \h Mission Status

The Status option menu is used to activate, hold or delete a mission from the model. Instead of selecting a status from this menu, however, you should choose the desired status from the Mission menu on the Model Tool menu bar. If you are placing a mission on hold or deleting it, this will guarantee that all related records are treated appropriately.

19.4.7
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission Support and Coverage Model Buttons

The use of the two buttons, Mis. Support and Cov. Model, in the bottom right of the Basic Mission Data window was discussed in Volume 2.  Briefly, the Mis. Support button is the access point to the bulk of modeling the mission’s schedule model (refer to 19.5), and the Cov. Model button is the access point to the mission’s coverage model. 

19.5
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 seq head3 \r0 \h Mission Support Window

19.5.1
 seq head5 \r0 \h 

 seq head4 \r0 \h Overview

Selecting the Mis. Support button in the Basic Mission Data window brings up the Mission Support window XE "window:Mission Support" , an example of which is shown in Figure 19-2.  This window is a starting point for managing scheduling requirements—both requests and constraints—that are specific to the mission. 

[image: image78.png]Datarate Table

Datarste table I0: 1 F

"

Service Datarates (MBPS) Data Group e

Tupe I Channel @ Channel  and Mode o

3 MA-R 0,512] 0,512 | o

1) KS-R 0.512 0.512 &= &
Status: ACTIVE—

Polarization

Right, Low-Gain —

Left, Low-Gain —

Record Functions

Service Functions

Save | Cancel| Next | Prev | Select| Copy | Create]

Add | Delete |




[image: image79.png]Communications Loading Parameters

Service No. 1 Polarization: [ Right, High-Gain —
Data Group  Datarates (MEPS) Configuration
and Mode  I-Channel Q-Channel Freguency Code

BB 1.024 1.024 = o

Datarate constraint
( Use Maximum I or O channel
OSum T and @ channel

I Wern Paesnen S
I Tracking Service: None

_lUse Hybrid support
_lExclude 2 S/C on one antenna processing

Overlsp time (minutes) for forced hand-over option:

Options

Done Cancel | Next | Help





[image: image2.png]Mission Support

Schedule Request type

Active

Inactive

Total

PE
ST
P
P
PE
FT

Prototype Event
Standard
Specific

Copy

Playback
Freetime

Totals:

Station Suj

Schedule Requests

PE

205/ PE_SHO4
207/ ST

Create| Series| Repart]





Figure 19-2.  Mission Support Window

In the upper left portion of this window is a label containing the mission ID, name, and, if any, the SUPIDEN in parentheses; these values are taken from the Basic Mission Data window. Below the mission identification data is a table, called the Request Type Summary table, that summarizes the mission’s existing schedule requests by type and status (refer to 19.5.2).  

The box labeled Schedule Requests contains a scrolled window containing buttons for the mission’s schedule requests. At its bottom are buttons for creating schedule requests and for generating a report on the existing schedule requests. This box is discussed in  19.5.3.

Below the Request Type Summary table is a button labeled Station Support that brings up a window for viewing and editing the stations supporting each of the mission’s schedule requests (refer to 19.5.4).

The Options box in the lower portion of the window is discussed in 19.5.5.

19.5.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Schedule Request Type Summary

The six types of schedule requests  XE "schedule request" appearing in the Request Type Summary table are briefly described in Table 19-1. Schedule requests are described more fully throughout this volume.

Table 19-1.  Schedule Request Types

Name
Code
Description

Prototype Event
PE
Used to specify complex service requests including multi-service requests during one prototype event. This may include tracking, simulation, or verification services.

Standard
ST
Used when support is required from only one service during an event and other complex communication loading, tracking, etc., considerations are not to be defined.  Simple datarate I and Q channel specifications by service type may be made through the use of datarate tables with this schedule request type.

Specific
SP
Used to schedule specific station and/or service support at a given time.  This schedule request type references records in the Specific Schedule Event database.

Copy Function
CP
Typically used by the Schedule process to copy services previously scheduled for another mission into the current mission’s schedule.  The copied services are used to satisfy service separation requirements and may also be used for schedule period satisfaction calculations.  The copy function can also be used to remove previously copied services from the current mission’s schedule.

Playback
PB
Used when scheduling spacecraft tape recorder dumps.

Freetime XE "schedule request:freetime" 
FT
Used to invoke a sub-network freetime processing and report procedure.

The type of request is normally specified at the time the request is initially created and is usually not changed after that.  However, it is possible to change between Prototype Event (PE), Specific (SP), and Standard (ST) schedule request types after a request is generated. Considerations and consequences of such modifications as well as delete and add procedures for requests in general will be defined as appropriate in other parts of this Guide.

19.5.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Schedule Requests Box

19.5.3.1
 seq head5 \r0 \h Accessing a Schedule Request

Each button in the Schedule Requests box’s scrolled window is labeled with a schedule request’s ID, type code, and other descriptive information.  xe "schedule request:modeling"To view or edit a schedule request, choose the button for the request. One of two types of windows will appear.  If the schedule request is a copy function, the Copy Functions window (refer to 19.6) will appear. Otherwise, the Schedule Request window (refer to 19.7) will appear.

19.5.3.2
Schedule Requests  seq head5 \r0 \h Create Option

To create a schedule request select the Create button at the bottom of the Schedule Requests box. This will display the Schedule Request Generation windowxe "window:Schedule Request Generation" shown in Figure 19-3.
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Figure 19-3.  Schedule Request Generation Window

Enter the new priority number, which must be unique and between 1 and 9998.  Up to 2000 active requests can exist in a single model with up to 300 active requests allowed per mission.  This schedule request priority number is used as the scheduling priority with lower numbers being scheduled first.

Next turn on either the Single Request or Multiple Requests toggle button, based on the number of new requests to generate.  If the Multiple Requests toggle is selected, enter the number of requests to generate in the following field and the priority value increment amount for each subsequent schedule request in the next field.  Both fields must be entered.  For example, if the new request priority is 100 and you want to create three requests, each numbered 100, 103 and 106, the increment value would be 3.

If during a multiple request generation, the new value conflicts with an existing value, the new value is incremented by 1 until a valid value is found.  All succeeding values will be calculated from this new value.  For example if in our preceding example, request 100 already existed, the new priority numbers would be 101, 104, and 107.

If you want to copy XE "schedule request:copying"  an existing request, select the toggle labeled Copy an existing request and fill in the priority number from which to copy.  If you are generating multiple requests, all new requests will be copied from the specified schedule request number unless the field labeled Copy up to request: is used.  Refer to Figure 19-4 for this example.
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Figure 19-4.  Schedule Request Generation Window, Copying Multiple Requests

If you are not copying an existing request, make sure to deselect the Copy an existing request toggle.  This will display a list of request types.  Select the type of request you wish to generate from the list of types displayed in this window.  These request types were discussed in 19.5.2.  Note that if an SSE database is not assigned to the model, the specific schedule request type is not available to be chosen here.

After the form is completed chose the Continue button to generate the request(s) or the Cancel button to abort the process.

19.5.3.3
Schedule Requests  seq head5 \r0 \h Series Option

Selecting the Series button in the Schedule Requests box will display the Series Operations window XE "window: Series Operations”  as shown in Figure 19-5. This window will allow the user to activate, hold or delete multiple schedule requests for either the current mission or for all missions in one operation.  Up to 5 different series identifiers in each record status category can be manipulated at once.  If the same series identifier occurs in more than one status category, only the first instance is acted upon, that is, activate is performed before hold and hold before delete.  The user also has the option to perform the operation for the current mission or any mission in the model.
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Figure 19-5.  Series Operations Window

19.5.3.4
 seq head5 \r0 \h Schedule Requests Report Option

A report summarizing schedule requestsxe "report:Schedule Requests" can be generated by choosing the Report button at the bottom right of the Schedule Requests box.  This report is on all schedule requests in the model and is the same as that produced by selecting the Schedule/Request Report option. An example of this report is shown in Figure 19-6.
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Figure 19-6.  Schedule Request Report

19.5.4
 seq head5 \r0 \h 

 seq head4 \r0 \h Station Support Window

19.5.4.1
 seq head5 \r0 \h Overview

Selecting the Station Support button in the Mission Support window brings up the Station Support window XE "window:Station Support"  as shown in Figure 19-7. This window presents another means of viewing and editing station support for the mission’s schedule requests other than through accessing individual schedule requests. This window lists the mission’s schedule requests and contains not only the stations supporting each request but a listing of all stations and station lists in the model. Since station lists are common to the model, editing a station list will affect other missions. Refer to 19.7.1 for a description of station (priority) lists.
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Figure 19-7.  Station Support Window

19.5.4.2
 seq head5 \r0 \h Contents of the Station Support Window

The first scroll window on the top left of the Station Support window lists each schedule request (under the column heading Request) for the current mission.  In addition, the station priority list (under the column heading List No.) or station (under the column heading Station) requested is displayed after the appropriate schedule request number in this first scroll window.  These are all the schedule requests defined for the current mission.

Note that if no station or list has been assigned to a schedule request, the term “None" will appear in the single station field.  For an active schedule request, this actually indicates an error condition and should be corrected before this model is applied to the Schedule process.

The Station Priority Lists scroll window gives a listing of all defined station priority lists for the active model.  All list IDs are given on the left of this scroll window preceded by an “L.”  All station names in each list are given in defined priority order from left to right on each list row.  Note this window scrolls up and down for station priority lists and left and right for stations within the lists.  This window is for reference purposes only, as the user must be able to relate station IDs and names quickly during list creation.

The Stations scroll window gives a listing of each station in the model.  This list includes both active and inactive stations.  Inactive stations are shown in the inactive font, which is user definable but is typically of diminished intensity.  This window is for reference purposes only.

19.5.4.3
 seq head5 \r0 \h Change Support Option

The Change Supportxe "schedule request:changing support" option is used to change the station support for one or more of the mission’s schedule requests. To change station support:

a. Select the schedule request(s) whose station support are to be changed.

b. In the option menu whose label begins Change station support, set the support type to List or Station as desired.

c. Enter the ID of the desired list (number only, no “L”) or station into the field labeled number.

d. Click on the Change Support button. 

If errors are not encountered, the requests are updated and the Station Support window is reloaded, reflecting the changes.  If an error is detected, a message is displayed and updates are not performed.

19.5.4.4
 seq head5 \r0 \h Edit List Option

The Edit List option is used to create/edit a station priority list. Since station priority lists are shared by all missions in the model, editing such a list will affect all schedule requests of all missions that use this list. Selecting this option displays a NPAS List Editor window XE "window:NPAS List Editor"  as shown in Figure 19-8.
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Figure 19-8.  NPAS List Editor Window

Selecting the Edit list button allows for the editing of the list matching the list ID in the  following field.  If no list with that ID exists, one is created.  If the field contains a zero or is blank, a list with the first available ID is created.  The Next Record button allows for the modification of the next existing list after the ID in the field.  If the value in the field is greater than or equal to the list with the highest ID number, the list with the lowest ID number is displayed.  The NPAS List Editor window may be bypassed by selecting a schedule request from the leftmost list of the Station Support window, and selecting the Edit list button.  The station priority list associated with the selected request is then displayed for editing.

The contents of the chosen list are displayed in a List Editor window XE "window:List Editor"  as shown in Figure 19-9.

[image: image9.png]List Editor

w
2
o
=
o
5
el
3
o
3.
=
<
r
@
a
(~]
©
o

©w
o
®

(=]

AANAAANAANAARA

I

FHEREERRLERREY

HHETTHITHT

v}
Delete |Show Users|

a
&
£l
a
o





Figure 19-9.  List Editor Window

The column of fields contains IDs for the objects in the priority list.  The list is arranged from highest to lowest priority and is limited to 20 items.  Selecting the Insert button for a particular row, moves that row’s ID number and all ID numbers below it down, leaving a blank for a new ID.  Selecting a Delete button removes the corresponding ID and all IDs below it move up.

The modifications will not take effect unless Save is selected.  Saving a list with all blank fields is equivalent to deleting the list.  The Delete button at the bottom of the window merely blanks all fields, so Save must be selected before the list is actually deleted.  The Show Users button displays the schedule requests which are utilizing the current list.

19.5.5
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission Support Window Options

Four buttons in the Options box at the bottom of the Mission Support window provide access to modeling data that allows you to define a number of overall scheduling constraints to be applied to the mission. The windows brought up by these buttons are covered in detail after enough information on mission schedule requests has been covered to help explain their usage. The Pre/Post Pass Times button brings up the Pre/Post Pass Designation Times window as discussed in 19.9.1. The Vis. Data Adjust. option is presented in paragraph 19.9.2. The Partial Suppress. option is presented in 19.9.3 and the Full Suppress. option in 19.9.4.

Two buttons in this box perform standard database operations. Selecting the Next Mission button will load the data for the next mission (in priority order) while saving any data for the current mission up through the Basic Mission Data window.  Note that this affects the data contained in the Basic Mission Data window which will be modified to reflect the new mission chosen. The Done button will save any changes and pop-down the Mission Support window to return you to the Basic Mission Data window for the current mission.

19.6
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Copy Function Requests

xe "schedule request:copy function" \bA copy function schedule request is used to instruct the Schedule process to perform either of the functions:

· a copy, by copying previously scheduled services XE "copying scheduled services" \b

 XE "copying scheduled services" \t "See also schedule request, copy function"  from one mission into the schedule of the current mission, or a

· a remove, by removing services  XE "removing scheduled services" \b 

 XE "removing scheduled services" \t "See also schedule request, copy function" from the current mission.  

The purpose of a copy is to satisfy minimum separation requirements between the two missions and optionally to satisfy schedule period satisfaction XE "satisfaction:schedule request"  requirements.  The purpose of a remove is usually to perform some sort of cleanup on the mission's working files after special processing has been completed.  For a more detailed explanation of the use of the copy function requests refer to 20.6.

The Copy Functions windowxe "window:Copy Functions", shown in Figure 19-10, will be displayed when a CP type request button is selected from the Schedule Requests scroll window within the Mission Support window, or when a copy function type of request is chosen to be created in the Schedule Request Generation window, which was shown in Figure 19-3.
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Figure 19-10.  Copy Functions Window

At the top of the Copy Functions window will be found the mission ID and name.  Next is the field labeled Priority: which contains the request priority that is used to prioritize requests within the scheduling process, with lower numbers being scheduled first.

The next field, Series:, is optional and is used to activate, hold or delete groups of records in one operation.  Refer to 19.5.3.3 for details on use of series.

The next line in the window features an option menu which determines if this is a copy or a  remove function.  You may copy or remove a specific request from a given mission or all requests from a given mission (total of 4 options).

Next to this option menu is a button, from mission, and a label indicating which mission is selected.  Choose this button to select a mission to copy from.  If chosen, a list of all missions which have active schedule requests prior to the current copy function is presented.  Select the mission you want to copy from and press OK.

If no mission has been selected, the label Mission 0 appears and must be replaced.

If a copy function is specified, there is a toggle button which is used to indicate if the copied service is to be used in schedule period satisfaction  XE "satisfaction:schedule request" calculations.

If a remove function is specified, you must indicate removal from either the Mission Services File or both the Mission Services File and Station Services File.

In any case, you may select to copy or remove only a specified service type.  If not specified the program will process all services.  To specify a particular service, enter the service ID in the next field, as defined in the model service data, for the service type to include.

As usual, at the bottom of the window may be found a record function box with the options to Save, Cancel, or go to the Next such record type.  If the Next button is chosen, all modifications or additions will be automatically saved.  If no more appropriate records exist, the Next button will not be available to be chosen.

19.7
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Schedule Requests

The Schedule Request window XE "window:Schedule Request"  (Figure 19-11) will be displayed when a non-CP type request button is selected or any request except a Copy Function is created.  The options and text on this and subsequent windows will vary depending on the type of schedule request and the options specified.  At the top middle of a Schedule Request window to the right of the label Mission: is displayed the mission ID and name.  These values cannot be changed here in accordance with previously defined rules.  Below this line is the field label SUPIDEN: with the SUPIDEN defined immediately after it (if used).  This value can be changed here to reflect SSEs or desired SAR output defined later.  Below this line following the label Priority:, each schedule request will have a priority number as previously defined for use in establishing priorities during the scheduling process.  Requests with lower priority numbers are scheduled first.  The priority number must be between 1 and 9998.  Priority numbers cannot be changed through this window.  Desired priority number changes can be accomplished through the Priority Order option of the Mission menu in the Model Tool menu bar.
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Figure 19-11.  Schedule Request Window

The next field, labeled Series:, on the same line, can contain an optional identifier code whose sole purpose is to activate, hold or delete groups of requests in one operation.  Refer to 19.5.3.3 on series operations. 

The field Conflict Analysis Group:  XE "Conflict Analysis:group" can contain a code used to invoke the Conflict Analysis application.  Any non-blank data will invoke Conflict Analysis for this schedule request.  In order to have this field available, the Include Conflict Analysis toggle (in the Global Schedule Options window) must be on as well as one or both of the Detailed Conflict Analysis Report or Condensed Conflict Analysis Report toggles (from the Basic Mission Data window) for this mission.

Due to the length and complexity of the information contained in a schedule request, each appropriate area will be covered in separate paragraphs below.

19.7.1
 seq head5 \r0 \h 

 seq head4 \r0 \h Stations and Services 

NPAS gives the modeling analyst great flexibility in utilizing stations and services to support missions’ schedule requests. Refer to Volume 2 for basic information on modeling services, stations, and antennas.

The supporting station(s) and service(s) requested for a schedule request are shown in a scrolled window at the top left of the Schedule Request window.  To modify the supporting station(s), choose the Stations option from the menu bar within this scrolled window.  You will be given an option menu with choices of One Station... or Station List....
One Station... if chosen will pop-up a List Manager window with all active stations in the model from which the desired station can be selected.  Refer to Figure 19-12 for an example.  Note that if a single station was already requested in the Schedule Request window, that station would be highlighted when the List Manager window appears.  If a station list was already requested, then no station would be initially highlighted.  To continue choose the OK button which will automatically modify the station support for the current schedule request.  Cancel may be chosen, even after another station has been selected, to return to the Schedule Request  window with no station change.
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Figure 19-12.  Single Station Selection

If Station List...  XE "station list" 

 XE "station list" \t "See also station priority list" is chosen, a List Manager window with all defined station lists will pop-up.  See Figure 19-13.  Select the desired list and choose OK to continue which will modify the station list requested by the current schedule request and return to the Schedule Request window. Cancel may be chosen, even after another station list has been selected (but not modified or deleted), to return to the Schedule Request window with no station support change.
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Figure 19-13.  Station Priority List Selection

Also, the user can create, modify or delete a selected station priority list  XE "station priority list" 

 XE "station priority list" \t "See also station list" by choosing the Create/Edit button at the bottom of the List Manager window.  This will bring up the List Editor window shown in Figure 19-14.
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Figure 19-14.  Station Priority List Editor

It is recommended that no modifications to or deletions of the station priority lists be done through this scrolled window facility.  Such changes to the lists should be done through the Station Support window, discussed in 19.5.4.  This other interface has more information readily displayed particularly concerning available station IDs and related names.  Also refer to 20.10 for information concerning Multiple Service List Specification Within a Station Priority List.

Also at the bottom right of the List Editor as shown in Figure 19-14, may be found the Show Users button.  Due to the shared use of station priority lists if the user wishes to modify or delete a station priority list, they may need to determine whether other schedule requests for the same or different missions also use a particular station priority list.  Then appropriate action, such as modifying the list for all users, creating a new list for the current user, etc., can be determined.  If this button is chosen, a List Manager window (Figure 19-15) appears.  This window can only be used to view the associated schedule requests by priority number, status, and mission name.  Choose OK or Cancel to return to the previous window.
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Figure 19-15. Show Users of Station Priority List

Selection of services is done in the similar manner as selecting a station.  One Service... if chosen will give a list of all services defined in the service database.  Refer to Figure 19-16.
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Figure 19-16.  Single Service Selection

Service List... if chosen generates a List Manager window with all defined service lists. An example is shown in Figure 19-17. 
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Figure 19-17.  Service List Selection

Currently the Model Tool matches the services and service list with active services defined in the model.  However, there is no check to ensure that the service selected is available at any of the stations selected.  Use of multiple services particularly in SN modeling usually implies the use of a Prototype Event (PE).  When a PE is used, the service specified in the PE should match the services requested in the service window.  Refer to 19.7.3.1 on prototype events for more information.

Service lists can be selected, created and modified in the same manner as station lists.

19.7.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Service Masks

 XE "mask:service" The Service Mask: field of the schedule request, Figure 19-11, is used to select particular visibility data from the COD.  The masks represent different filter criteria used when the data was generated.  There is currently no check to ensure that the mask requested here was also requested in the coverage model for the mission being modeled.  Refer to Volume 3 for detailed information on the creation of spacecraft antenna masks.

Masks identify an RF constraint assigned to a subinterval of the full view visibility.  For example, although an orbiting spacecraft may be in-view at a given station, it may not be desirable to transmit or receive data during the entire interval.

Consequently, subset visibilities may be used during the scheduling process, whose RF constraint corresponds to a mask over the original full visibility.  Examples of masks include rotational limitations of antennas, various ground and space obstacles, and Radio Frequency Interference (RFI), as well as anything else inhibiting RF communications.  Masks are dependent on whether they are SN or GN services as noted in the below list.  Refer to Volume 3 for detailed information on the creation of ground station masks. Table 19-2 describes the service masks currently available.

Table 19-2. Service Masks

Mask
Number
Event Description

1
Default GN station antenna mask

6
GN zero degree Earth horizon mask

8
Default SN mask (Earth occultation)

10
SN user spacecraft antenna mask

12
SN multipath height mask

As an example of mask use, consider the following. Although mission X is in-view of station Y between 3:00 and 3:30, a supporting service may only be capable of pointing at mission X between 3:05 and 3:25.  Additionally, Earth-related multipath RFI XE "multipath:interference"  may be in force at certain transmitting frequencies except between 3:10 and 3:20.

This scenario describes three SN visibilities.  The original full view visibility is characterized by the default mask number 8, the second subset visibility by a user spacecraft mask number 10 and the third by a multipath height mask number 12.  If the mask designation of a schedule request is left blank, the Schedule process, by default, accepts the default masks (mask number 8 for SN support and mask number 1 for GN) for processed visibilities.  Note that mask lists may be used by schedule request.  See below for details.

Also note that masks are actually applied to station services.  In some cases, the masks pertain to all services on an antenna and in other cases they may be service dependent.  For example, a default mask pertains to all services on an antenna while a multipath height mask pertains to only a single service.  The user must take care in assigning services and masks properly to each other during the construction of a mask list.

To specify a single mask which would be applied to all services for  that particular schedule request, choose Select Mask.  A window with all possible service masks will be displayed.  Refer to Figure 19-18  for an example.
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Figure 19-18.  Service Mask Selection

To specify a mask list where multiple services and masks may be defined, choose Select List.  A window with all available list numbers will be displayed.  Refer to Figure 19-19 for an example.  If no service mask lists have been defined in the model, you will be prompted to create one.  If you select Yes, an empty service mask list record will be created with a held status.
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Figure 19-19.  Service Mask List Selection

From the Select Service Mask List window, Figure 19-19, the user may select Create/Edit to create or modify a mask list.  When Create/Edit is selected, the chosen list is displayed in the Service Mask Priority List windowxe “window:Service Mask Priority List" as shown in Figure 19-20.  If no mask list was chosen when Create/Edit is selected, the program will also display the same window but with no data other than the next available mask list number.  The user should then choose services and appropriate masks to add to the newly created list.
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Figure 19-20.  Service Mask Priority List Window

In the Service Mask Priority List window are two buttons under the Service Masks label.  If Add is chosen, the user will be given a window from which to select a service type and then a window from which to pick a corresponding service mask to go with the service type.  If Delete is chosen from the Service Masks option box of the Service Mask Priority List window, then a window will appear requesting the user to select the service and mask combination in this list for deletion.  Refer to the example in Figure 19-21.
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Figure 19-21. Deletion of Service Mask

Once a list has been created or modified, the user should choose Save to save the data or Cancel to abort the process.  If Next is chosen, the list data is saved and the next mask list is processed.  Select allows the user to select a list for editing.  The Create button copies the definition of the current list into a new list, which may then be edited.

19.7.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Prototype Event/Datarate Table/SSE Code

If a PE, datarate XE "datarate:table"  table or a Specific Schedule Event has been selected through the PE/Datarate/SSE Code button, the ID of the selected item will appear in the label below the service mask specification in the Schedule Request window, Figure 19-11.  Each of these will be explained separately below.

19.7.3.1
 seq head5 \r0 \h Prototype Event

An important issue the user must address is whether the current schedule request should be processed as a PExe "prototype event" \b or as a non-PE.  There are several different reasons why a PE would be used instead of a non-PE.  Some of the basic reasons include such things as a need for multiple services in the same event which can only be modeled through a PE.  Another reason may be that special communication loading factors, for example, tracking, simulation or verification services, are required.

If modeling a PE, the proper PE code should be selected (if it exists) or a new PE should be created.  This assumes the actual service configurations, frequencies, and service types, whether forward, return, tracking, simulation, or verification, have been fully defined through input generic requirements from the Project Operations Control Center (POCC), etc.  All service  configurations, except possibly minimum and maximum prime service lengths, are given in the PE information.

A PE schedule request is treated somewhat differently from a non-PE schedule request, as will be explained below, which may result in a different schedule under extreme conditions.  Another consideration in modeling with a PE is whether this mission is to be serviced by SN, or GN stations, or both.  SN and GN PEs usually cannot be mixed in the same schedule request as the service designations are typically different. Multiple schedule requests and PEs would be needed in this case.  Note however that a single PE can be designed as hybrid XE "hybrid support"  and contain services from a SN and GN station at the same time.  This is covered in the presentation of advanced scheduling options in Section 20 on advanced modeling.

To schedule multiple overlapping services at a GN station (that is, concurrent services for the same or different services at the same station), it is the normal procedure to use an existing PE or create a new PE as appropriate.  The PE service configuration may be of any type consisting of normal forward or return, tracking, simulation or verification services on the same antenna, or of the same direction of service on different antennas.  For normal scheduling, Schedule is limited to allow forward and return services supported on the same antenna in the same PE to only be scheduled on the same antenna due to the requirement imposed by the SN.  However, under scheduling two spacecraft on the same antenna option scheduling, the user may allow multiple missions with the same or different service type on the same antenna.  Refer to 20.11 for more detail on this process.

If the POCC needed to command a spacecraft, it would require a forward service for a specific minimum amount of time.  Also, telemetry may be transmitted concurrently, so a return service may be required at the same time.  Perhaps two-way tracking would be required to locate the exact spacecraft position requiring both a forward and return service.  

Now that the length of each and the total number or amount of services have been established, the analyst can model this or other situations where single or multiple services can be scheduled using a PE.  The analyst must construct or reuse the necessary PE in the model.  

A PE consists of a set of services that are scheduled as a single group.  Each service is designated as mandatory or optional by the analyst during construction of the PE.  If a mandatory service of a PE cannot be scheduled the entire PE is not scheduled.  The outcome of the scheduling of an optional service, however, has no direct bearing on the scheduling of other services within the  PE.  Non-availability of an  optional service does not stop a PE from scheduling the other services.

A PE has one main service that is designated as prime XE "service:prime:defined" .  It is always the first service and is always mandatory.  The other services XE "service:secondary" , termed secondary, are either mandatory or optional (at the discretion of the analyst), and are placed either at the same time, overlapping, before, or after any other service.  Normally, services are related to the prime service in their placement.  In fact, previous or posterior services must relate to the prime.  However, if a service is related to the prime then it can have other concurrent services directly related to it.  Up to 18 total services can exist in a PE under certain rules described below including any tracking, simulation or verification services that are described in detail in the Section 20 on advanced scheduling options
.  

Normally, the only way services of the same direction can be scheduled in NPAS on the same antenna on different service types, for example, SSAR and KSAR, at the same time is by using a PE.  A more exotic procedure of allowing two spacecraft to schedule on the same antenna at the same time for any service type or direction but within different events is covered in detail in the discussion of advanced scheduling options in Section 20.  In addition, the user has the option of  filling for the same frequency codes XE "frequency:codes" .  This is where different service numbers but same frequency can be used as alternative schedule satisfaction criteria.  This concept is also explained in detail in Section 20 on advanced scheduling options.

The simplest PE consists of a single return or forward service.  The next more complex PE consists of concurrent return and forward services on the same or different antennas for the same duration of time.  For an example, refer to Figure 19-22.  Additionally, as discussed previously, a mandatory or optional service does not have to be concurrent with the prime, but can occur previously (see Figure 19-23),  posterior (see Figure 19-24),  or overlapping or embedded, as shown in Figure 19-25.  Figure 19-26  shows an example of a complex PE with numerous service configuration types.




Figure 19-22.  PE Prime/Concurrent Service Relationship




Figure 19-23.  PE Prime/Previous Service Relationship




Figure 19-24.  PE Prime/Posterior Service Relationship




Figure 19-25.  Examples of PE Prime and Overlapping Services




Figure 19-26.  Example: Relational Placement of PE Services

Returning to the Schedule Request window, Figure 19-11, the use of a prototype event, datarate XE "datarate:table"  table or a Specific Schedule Event is indicated by a label below the service mask specification, where the label Prototype Event Code: would appear followed by a 4 character PE code.  A PE is invoked by using the  PE/Datarate/SSE Code button at the bottom right of the Schedule Request window.

If the PE/Datarate/SSE Code button is selected , the Prototype Event/Datarate Code/Specific Schedule Event Selection window will appear.  Referxe “window:Prototype Event/Datarate Code/Specific Schedule Event Selection" to Figure 19-27.  From this window, the user has four main choices: 

· Not to use a PE, datarate table, or an SSE.

· Use a prototype event.

· Use a datarate table.

· Use an SSE. 

You must decide which option best fits the modeling scenario.  If a PE is not being used, but datarate XE "datarate"  information is desired in the Schedule output data and reports, then a numeric code is given here which would correspond to a datarate table that would define the appropriate information.  Datarate tables are defined in more detail in 19.7.3.2.
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Figure 19-27.  Prototype Event/Datarate Code/Specific Schedule Event Selection 


  Window

 XE "frequency:codes" At the bottom of this window is the toggle button Allow FILL for same frequency codes, where the user can define that different services be used to schedule the services of a PE within the same schedule request.  Note that use of this option is restricted to PEs and is not available for certain applications.  Playback schedule request types as well the scheduling options of GO XE "geometric optimization"  and intra-PE hybrid support XE "hybrid support"  do not support this option.  Use of this option will be discussed in more detail below once the basics of PEs are explained
.

If the user decides to use a prototype event xe "prototype event"for the particular schedule request in question, then the appropriate PE must be chosen or created.  To select an existing PE, turn on the toggle button Use Prototype Event: on the second option line of this window.  Next choose the Select button located to the right on that line.  If chosen, a List Manager window will appear with a scroll window labeled Select Prototype Event.  Refer to Figure 19-28.

[image: image23.png]List Manager

Select Prototype Event

MA SPECIFIC R/F
GENERIC 100% MAR/MAF

100% MAF FOR S.P. REQUIREMENTS
MIL RELAY

RF SOC SIM

RF SOC SIM

RF SOC SIM

GENERIC KSA R/F

GENERIC S5A R/F

SOLAR MES. EXPLORER

SHOS FORCED HAND-OVER SHIFT CONFIG,

0K | Cancel |Create/Edit)





Figure 19-28.  Prototype Event Selection

In using this window, care must be taken to choose the correct PE.  The first time the user selects the Use Prototype Event: toggle as on, a PE code or the label NONE appears on the second option line of that window.  This PE code if listed is the last PE code used.  This is probably not the correct PE and the appropriate PE must be selected.  Within this window will be a list of PEs that currently exist and may be chosen for use by the current schedule request.  Note that all PEs are listed here even if their service frequencies do not match the current schedule  service frequencies corresponding to each service in the service priority list.

Along with each 4-character PE identifier, the brief 32-character comment description field (if any) will be given.  Choosing a PE from this list and selecting the OK button will return the user to the previous window.  The user may wish to select a PE and then use the Create/Edit button to view or modify the PE.  When this button is chosen with a PE selected, the Prototype Event Configuration window will appear.  See Figure 19-29 for an example.
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Figure 19-29.  Prototype Event Configuration Window

If a PE is not selected (the user may need to unselect one) and the Create/Edit button is chosen, then a new PE may be created or  both copied and modified.  In the case of creating a new PE, the interface and procedure used is the same as defined for the Create button in the Prototype Event Configuration window.  Refer below for details.

Note that care must be taken when modifying an existing PE.  Other schedule requests may access the same PE and if any changes are made, they would affect the other schedule requests accordingly.  See below for the Show Users button in this window to assist in multiple schedule request PE access identification.

At the top of the Prototype Event Configuration window, labeled Code: is the PE code.  This code can only be assigned when the PE is created (covered below).  Next is the user definable 32 character description field Comment: which is a simple data field used for report purposes and may be modified as necessary by the user.

Following this field is a button labeled Show Users, which, if pressed, will display all other missions and schedule requests which reference this PE.  PEs are designed to be shared by the same or different missions.  If a user needs to modify a PE for a particular schedule request(s), this facility provides the ability to see what other schedule requests and missions also use it. Based on the number of such affected schedule requests and missions, and the amount of PE sharing, intelligent decisions can be made on the correct course of action.  The user may decide to permanently change the PE in question, copy the PE into a new PE and make appropriate changes for the current requirement, etc.

On the next line is an option menu that defines whether minimum separation constraints as defined by the invoking schedule request are to apply to only prime services or to all previously scheduled services.  The default situation is for minimum separation requirements to be applied only between the current prime service and previously scheduled prime services of the same mission during scheduling of the controlling schedule request.  This option is true if the PRIME services option is displayed.  The second option, ALL services, defines that all previously scheduled services including secondary services are to be used in this minimum separation constraint process.  A more detailed explanation of these options is contained in the discussion of the Separation Requirements window of the schedule request later in this section.  This discussion will include other considerations such as direction of service types, overlaps at the same station, etc.

Next in this window is the toggle button Apply mission-only option to service: which, if active, displays a numeric input field in which a service number can be entered.  The default scheduling process is to apply mission-only requirements to the prime service only.  If it is desired to direct this processing to a different or secondary service, this may be done here.  Mission-only event considerations are covered in detail in the Mission-Only Events window later in this section.

Note that mission-only event processing cannot be directed at simulation, verification or tracking services.  Also, note that if a service has mission-event processing directed at it, any other PE service of the same frequency and direction (actually the same service--as defined through the schedule request) will also have such processing directed at it.  In addition, the proper service types must have been defined in the coverage model to support mission-only events.

Next in the Prototype Event Configuration window is the section devoted to the prime service XE "service:prime" .  The first service in every PE is considered the prime service.  Schedule satisfaction requirements as defined by the controlling schedule request are only applied to the prime service.  This is defined in more detail in the discussion of the Schedule Satisfaction window.

 XE "frequency:modeling"The first item that must be defined for the prime service is the Frequency: which consists of two option menus, one for the frequency band and one for the service direction.  Valid frequency bands that may be chosen are the same as defined as service types.  Also, either of the forward fwd. or return ret. service directions is to be chosen.

Next on this line, the prime service length must be defined through an input field and option menu immediately following the label Service length:.  In the input field, a real number is to be entered that defines the length of the prime service as a function of the next option menu with 1/10th of 1 percent (0.1%) decimal digits of accuracy supported.  The option menu choice pct. defines the prime service as a percentage of the maximum prime service length as defined by the invoking schedule request.  This number has to be entered with a decimal point and may range from 0.1 to 9999.9 with the typical value being 100.0 which indicates all.  The second option menu choice min. defines that the service length is the number of minutes as defined by the preceding input field.

Finally at the end of the prime service row the CLP button may be found.  If this button is chosen, the Communications Loading Parameters window will appear.  Referxe “window:Communications Loading Parameters" to Figure 19-30.
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Figure 19-30.  Communications Loading Parameters Window (Prime Service)

Within the Communications Loading Parameters window, the user may define all pertinent dataratexe "datarate" information.  This information is retained by each service that is scheduled in the Station Services File and is processed and reported by Communications Loading (COMLOD).  This window is available for all services although various toggles may or may not be active for all services.  This will be defined as appropriate.  The service number from 1 to 18 is given at the top of each window.  
The next option is the Polarization menu.  If the service (or antenna) on the spacecraft being modeled specifies a polarization, select it from this menu; otherwise, use the default option (either Don’t Care or Any).  A large number of possible polarizations are available in this list, along with several default choices and user-defined entries.  A description of each polarization choice is given in the table below.

Table 19-3: Polarization Option Descriptions

Polarization Option
Description

Don’t Care (default)
For mission service polarization, this field is equivalent to Any, below.

Any
Wildcard; matches all polarization choices.

Right, Low-Gain
Right-hand circular polarization on a low-gain antenna.


Right, High-Gain
Right-hand circular polarization on a high-gain antenna.

Right, TV
Right-hand circular polarization on a TV link.

Left, Low-Gain
Left-hand circular polarization on a low-gain antenna. 

Left, High-Gain
Left-hand circular polarization on a high-gain antenna. 

Left, TV
Left-hand circular polarization on a TV link. 

Right & Left, Hi
Switchable between right and left polarization on a high gain antenna.

Right & Left, Lo
Switchable between right and left polarization on a low gain antenna. 

Right & Left, TV
Switchable between right and left polarization on a TV link.

All Rights & Lefts
Switchable between any right and left polarization on any type of antenna (high/low-gain or TV link). 

Horizontal
Horizontal polarization.

Vertical
Vertical polarization.

Horiz. & Vert.
Switchable between horizontal and vertical polarization.

User-A
This is a generic, user-defined polarization.

User-B
This is a generic, user-defined polarization.

User-C
This is a generic, user-defined polarization.

User A & B
Switchable between generic “User-A” and “User-B” polarization.

User A & C
Switchable between generic “User-A” and “User-C” polarization.

User B & C
Switchable between generic “User-B” and “User-C” polarization.

User A, B, & C
This is a generic, user-defined polarization. Matches all the “User” types and “Any”.

When picking a polarization for a service, give consideration to the polarization of the network resources on which it will be scheduling.  Refer to Sections 9 and 10 for more information concerning polarization of network resources.  The polarization of each of these elements must be compatible, or else the service will not be scheduled on the resource.  A list of compatible polarizations is given in Table 19-4.

Table 19-4: Polarization Compatability

Polarization…
Is Compatible With…

Don’t Care (default)
For mission service polarization, this is equivalent to “Any” (below)

Any
Wildcard; matches all polarization choices.

Right, Low-Gain
“Right, Low-Gain”, “Right & Left, Lo”,  “All Rights & Lefts”,  “Any” and “Don’t Care”.

Right, High-Gain
“Right, High-Gain”, “Right & Left, Hi”,  “All Rights & Lefts”,  “Any” and “Don’t Care”.

Right, TV
“Right, TV”, “Right & Left, TV”,  “All Rights & Lefts”,  “Any” and “Don’t Care”.

Left, Low-Gain
“Left, Low-Gain”, “Right & Left, Lo”, “All Rights & Lefts”, “Any” and “Don’t Care”.

Left, High-Gain
“Left, High-Gain”, “Right & Left, Hi”, “All Rights & Lefts”, “Any” and “Don’t Care”.

Left, TV
“Left, TV”, “Right & Left, TV”, “All Rights & Lefts”, “Any” and “Don’t Care”.

Right & Left, Hi
“Right, High-Gain”, “Left, High-Gain”, “Right & Left, Hi”, “All Rights & Lefts”, “Any” and “Don’t Care”.

Right & Left, Lo
“Right, Low-Gain”, “Left, Low-Gain”, “Right & Left, Lo”, “All Rights & Lefts”, “Any” and “Don’t Care”.

Right & Left, TV
“Right, TV”, “Left, TV”, “Right & Left, TV”, “All Rights & Lefts”, “Any” and “Don’t Care”.

All Rights & Lefts
All nine “Right…”  and “Left…” polarization options discussed above, plus: itself,  “Any” and “Don’t Care”.

Horizontal
 “Horizontal”, “Horiz. & Vert.”, “Any” and “Don’t Care”.

Vertical
 “Vertical”, “Horiz. & Vert.”, “Any” and “Don’t Care”.

Horiz. & Vert.
“Horizontal”, “Vertical”, “Horiz. & Vert.”, “Any” and “Don’t Care”.

User-A
“User-A”, “User A & B”, “User A & C”, “User A, B & C”,  “Any” and “Don’t Care”.

User-B
“User-B”, “User A & B”, “User B & C”, “User A, B & C”,  “Any” and “Don’t Care”.

User-C
“User-C”, “User A & C”, “User B & C”, “User A, B & C”, “Any” and “Don’t Care”.

User A & B
“User-A”, “User-B”, “User A & B”,  “User A & C”, “User B & C”, “User A, B & C”, “Any” and “Don’t Care”.

User A & C
“User-A”, “User-C”, “User A & C”,  “User A & B”, “User B & C”, “User A, B & C”, “Any” and “Don’t Care”.

User B & C
“User-B”, “User-C”, “User B & C”,  “User A & B”, “User A & C”, “User A, B & C”, “Any” and “Don’t Care”.

User A, B, & C
Matches all the “User…” types, “Any” and “Don’t Care”.

Note that if a mission service polarization other than “Don’t Care” or “Any” is chosen here, then any network resource must be compatible with it to be considered by the Schedule program .  

Below this is a row of labels and fields which contain the primary signal characteristics required for datarate loading and mutual interference processing.  The first field label is Data Group and Mode.  This is an arbitrary two character code whose usage is optional.  This code appears in the individual timeline reporting by the COMLOD program as well as the normal database report outputs.  One typical use of this field is for standard TDRSS RF characteristics, that is, data groups 1 or 2 with data modes 0, 1, 2 or 3.

 XE "datarate" 

 XE “datarate:I and Q channel”  XE "I and Q channel" \t "See also under datarate" The next two fields Datarates (MBPS) I-Channel and Datarates (MBPS) Q-Channel define the I channel (in-phase channel) and Q channel (quadrature channel) datarates in megabits per second with up to four decimal digits definable.  Accuracy is to the nearest 100 bits per second.  The maximum allowed value is 999.9999 Megabits Per Second (MBPS) while the minimum is 0.0.  A decimal point must be input if any values are entered here.  If these fields are left blank, this will indicate 0.0.  Completion of these fields is optional, however, meaningful datarates are required for use by the COMLOD process, mutual interference processing and SAR generation.

 XE "frequency:mutual interference" Following this is the Frequency field, which is used by the mutual interference processing both within the Schedule process (if requested) and by the Mutual Interference XE "Mutual Interference process”  process.  Actually, this is an arbitrary one-character code that, when combined with the polarization defined elsewhere in this window, defines necessary signal parameters for mutual interference to occur.  This code is matched against defined input interference service pairs.  The combined frequency and polarization actually encodes service type, actual frequency, polarization XE "polarization" , and gain/power.  To date only TDRSS mutual interference studies have been performed using these codes although the user could easily create and expand the usage as desired.  Refer to the mutual interference section of Volume 9 for the currently defined TDRSS standards.

The next field, labeled Configuration Code, defines an arbitrary two-character designator, known as the configuration code “option,” which is used to distinguish otherwise identical  configuration codes used to generate SARxe "schedule add request"s within the NCC databasexe "database:Network Control Center". Refer to the portion of Volume 9 which discusses SAR and SSE operations for the usage of configuration codes and this two-character designation.

 XE "datarate:modeling" Below this row the Datarate constraint header is found with one of two toggles available.  The Maximum I or Q channel toggle defines to the Communications Loading process to process only the highest datarate on either channel.  The Sum I and Q channel toggle if active defines to COMLOD to sum the I and Q channel datarates together and use the resultant amount.

Next are a group of toggles that define if this is a datarate reconfiguration, simulation, verification or tracking service, as well as if this a complete or one of a set of related services.  These options are primarily used with secondary services, and are discussed along with the secondary services portion of the Prototype Event Configuration window.

xe "hybrid support"Next in the Communication Loading Parameters window are found some fairly advanced options.  First is the Use Hybrid support toggle which, if on, defines that this particular service is to be scheduled on the second station of any intra-PE hybrid support requirement.  Refer to 20.9 for details on modeling hybrid support.

Next is the Exclude 2 S/C on one antenna processing  XE "exclusion of secondary" toggle which, if on, defines that this particular service is not to be included in any schedule request which has the two spacecraft on one antenna option active.  Refer to 20.11 for details on two spacecraft on one antenna options.  The active toggle within the PE means that this particular service will not be considered for such sharing while others in the PE will.  Note that if this service has placement as "During" in the Prototype Event Configuration window, its relational service,  which in turn does not have this option active but is physically capable of being shared, will also be excluded.

Lastly within this window is found the input field labeled Overlap time (minutes) for forced hand-over option:,  XE “forced handover support” in which the user defines the amount of handover/overlap time to be used between two identical services in affected PEs.  Refer to 20.9 for details on forced handover support. This overlap field number may be entered as whole minutes with a range from 0 to 43199 or as a real number with minutes to the nearest tenth with a range from .0 to 9999.9.

The next section of the Prototype Event Configuration window, Figure 19-29,  is devoted to the secondary services of the PE.  

Just as for the prime service, all items related to a secondary service are found on a separate line.  Each column across all secondary services is appropriately titled.  The first column contains the service number Srv. No. which is solely determined by the order of the services in this list.  Next the relational service number Rel. Srv. may be found.  This item defines which other service in the PE this secondary service is positioned in relationship to.  See below for specific details on the placement types.  See Figure 19-22 through Figure 19-26 for pictorial representation of service placements.  A number should be entered here with the default being the prime service number (1).

Under Requirement is an option menus for each secondary service, used to define each as mandatory or optional.  Mandatory indicates that if this service cannot be scheduled within the confines of its placement requirements, then the entire PE is not scheduled.  Optional indicates that if this service cannot be scheduled, there is no effect on the scheduling of the overall PE, that is, the rest of the non-optional services.

 XE "frequency:modeling" The next items for secondary services are located under the label Frequency.  Here the user defines the frequency band and service direction.  Refer to the prime service for these items as they are defined exactly the same.  When a forecast schedule is generated for each mission in this model, services are matched as specified through the schedule request service list against the individual services of a PE.  This is done using the frequency band and direction of each service because multiple services in the schedule request service list can have the same frequency.  The Model Tool automatically verifies that the frequencies defined in a PE match the frequencies of at least one service defined in the schedule request service list.  Any inconsistencies will be reported to the user when the schedule request is attempted to be saved.

With the use of the schedule request Allow FILL for the same frequency codes. of the Prototype Event/Datarate Code/Specific Schedule Event Selection window (Figure 19-27), different sets of schedule request services can be used to schedule the same PE for the same schedule request.  Additionally, multiple schedule requests can have different services with the same frequency and direction in the PE and thus can share the same PE, reducing overall storage space.

There are certain limitations on the complexity of the PE that can be supported by this option.  Basically this option allows the user to have multiple sets of services in the schedule request that are alternates for schedule satisfaction XE "satisfaction:schedule request" .  This option is primarily a GN option due to the number of different antennas with different service characteristics but the same frequency band.  In particular currently with the fill option, the number of services in the schedule request service list must be an exact multiple of the number of services in the PE.  This means that no two services in a PE can be the same frequency (share the same service), thus limiting the use of this fill option to the simplest PE configurations.  Violations to this rule will be reported in Schedule output reports.

Note that for standard schedule requests (of type ST) (that is, those schedule requests that do not use PEs or SSEs), the program automatically operates as if the Allow FILL for same frequency codes. toggle button is active.  Here each service in the schedule request service list is processed separately as a prime service in turn filling in an attempt to reach schedule satisfaction requested.

Next under the label Length of the Prototype Event Configuration window is a numeric input field in which the user must define the length of the secondary service.  Following this is an option menu which defines if the value in the prior field is either a fixed length min. or a percentage of its relational prime service pct..  Refer to the prime service for details with the major difference that secondary services always refer directly to their relational service and not the invoking schedule request.  Also, only secondary services that relate to the prime service can be defined on a percentage basis pct..

Following this is the amount of offset and placement type allowed in any positioning defined.  There are three types of prototype event service placement supported under the label Placement.  They are concurrent (invoked with option During), previous (invoked with option Before) and posterior (invoked with option After).  Each service’s positioning is determined by its relational service number.  The prime service is always considered concurrent with itself, that is, its relational service number is in essence 1.  In addition,  Before and After service positioning options can only relate to the prime service.  If this rule is violated, at Schedule run-time a warning will be issued to the output report file, the relational service number will be changed to 1, and the Schedule process will continue normally.  Before and After service positioning options cannot be modeled on a percentage basis, only of fixed length.

The offset value found in the input field under the label Offset min. for secondary services of placement types Before and During always relates to the Acquisition of Signal (AOS) of its relational service.  However, the offset of a Before option must be negative and the offset of a During option must be zero or positive (that is, non-negative).  If the offset of a Before option is left blank, the program computes the offset distance as the negative of the length of the Before placement service and continues normally.  The offset defined for a Before placement service relates the AOS of that secondary service to the LOS of the prime service (always its relational service).  The offset value of an After placement may be any value, 0, + or -.  It is acceptable to model other secondary During placement services to relate to Before and After placement services, but these During services cannot be modeled on a percentage basis, but must be of fixed length.

Next in this window is the Tolerance (min.) header over two numeric input fields labeled Plus and Minus, respectively.  These fields, if used, define the amount of slack that can be applied to its start time placement with respect to the service's relational service.  Plus indicates that the start may be moved out in time or delayed, while Minus indicates the start may be moved up in time or begin earlier.  These numbers may be entered as whole minutes or as a real number with minutes to the nearest tenth.

Finally, at the end of each secondary service row the CLP button is found.  If this button is chosen, the Communications Loading Parameters windowxe “window:Communications Loading Parameters"  will appear.  Refer to Figure 19-31.
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Figure 19-31.  Communications Loading Parameters Window (Secondary 



   Services)

Within the Communications Loading Parameters window, the user may define all pertinent dataratexe "datarate:modeling" information.  This information is retained by each service that is scheduled in the Station Services File and is processed and reported by the Communications Loading Auxiliary Program (COMLOD).  This window is available for all services although various toggles may or may not be active for all services.  Refer above to the discussion on prime services for this window for all fields except the following.

In particular, the Datarate reconfiguration defines that this service is to indicate an increased or decreased datarate flow for its relational service.  This option is not valid for the prime service.  The placement of this secondary service must be of type During and this secondary service would have as its relational service the service that is to be affected which must be of the same service type.  Use of tolerances with the current service is not allowed, although it is with its relational service.  An offset is allowed and in current SN modeling operations would normally exist.  The I channel and/or Q channel datarates XE “datarate:I and Q channel”  of the current service are intended to be summed with its relational service to define the resultant datarate over the time affected.  Note that the Model as separate service toggle below is always active when this toggle is chosen.

Next is found the Simulation Service and Verification Service toggles which define that this secondary service is to be one or both of these type services in addition to whatever other communication loading factors are defined.  Refer to 20.3 on simulation and verification services for details on these service types.  Note that a prime or a datarate reconfiguration service cannot be a simulation or verification service.

The toggle Tracking Service: is used to identify that a tracking service is to be modeled for the duration of the current service.  The label Doppler or Range will appear immediately after this toggle, if chosen, to indicate a return Doppler or forward ranging tracking service, respectively.  Refer to 20.2 on tracking services for more information on the proper use of these service types. In general, both 1-way and 2-way tracking can be modeled.  For 2-way tracking a separate service is required to handle the other direction.  In addition, tracking that is related to a service can be modeled as a separate service through the toggle Model as separate service.  If this toggle is on and a tracking service is on, this identifies that the current service is the tracking portion of the other service, its relational service.  This allows different datarate characteristics, frequency and polarization XE "polarization" , etc., to be used for both parts.  The relational service must be of the same service type as the tracking.

The Communications Loading Parameters window for secondary services may be exited exactly the same as covered above for primary services.

At the bottom of the Prototype Event Configuration window, Figure 19-29, are two boxes.  The first is labeled Record Functions and as such allows the user the ability to Save or Cancel any changes made up to this point and return to the PE selection window.  The Next button, if chosen, will save any changes up to that point and proceed to the next PE in alpha/numeric order.  The Create button invokes the Create a Prototype Event window, which is the facility through which new PEs are created.  Refer to Figure 19-32 for an example.
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Figure 19-32.  Create a Prototype Event Window

xe "prototype event"From this window an individual PE may be created.  In the first input field at the top the user is to enter a unique PE code that is 2 alphabetic characters followed by 2 numeric characters.  If a non-unique code is entered here, the user will be informed by the program and must try another or quit.  The second user input field labeled Enter the PE code to copy: is used to define to the program the PE which is to be duplicated in the newly created PE.  This includes all services for the PE.  This field will contain an previously selected PE from the Select Prototype Event scroll window.  If no PE is desired to be copied, this field must be blanked by the user.

At the bottom of the window is the OK button which is used to actually create a new PE.  Once a new PE is created, it may be modified through the previously defined windows to meet the user's needs.  The Cancel button is used to return to the previous window without actually creating any new PEs.

At the bottom right of the Prototype Event Configuration window (Figure 19-29),  is another box, labeled Service Functions.  It allows the user the ability to Add PE services.  Refer to Figure 19-33 for the Add a Service windowxe “window:Add a Service".
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Figure 19-33.  Add a Service Window

This window is fairly self-explanatory.  However, in general, the user may specify the number of services to add up to the 18 total supported per PE.  In addition, the user may copy existing service data into all such created services through the second field in this window.  Service placement regarding the order within the PE may be directed by appropriate use of the third field in this window.  Continue adds the services, while Abort closes the window with no modifications to the PE.

Also in the Service Functions box of the Prototype Event Configuration window, the user has the ability to Delete PE services.  Refer to Figure 19-34 for the Delete a Service windowxe “window:Delete a Service".
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Figure 19-34.  Delete a Service Window

The Delete a Service window is fairly self-explanatory.  However, in general, the user may specify the individual service number of the service for deletion.  The user must take care that if a service is being deleted and a higher service is related to it then corrective action must be taken before service deletion should occur.  Before deleting the service, the relational service path should be changed.  Use of the Continue button in the Options box at the bottom will commence the deletion process.  The user must delete service one at a time.  Higher service numbers than the one deleted are always decremented immediately after a deletion.

The last button of the Prototype Event Configuration window, COMLOD, operates the same as the CLP button for the prime service.

19.7.3.2
 seq head5 \r0 \h Datarate Table

 XE "datarate:table" \b Each PE may contain datarates which are used for mutual interference  XE "mutual interference” and Communications Loading processing.  Datarate tables are used to specify similar datarate information for the services of non-PE schedule requests (or standard schedule requests XE "schedule request:standard"  as they are termed).  A datarate table consists of some of the same basic datarate information as found in a PE service.

To invoke use of a datarate table, the Use Datarate Table toggle in the Prototype Event/Datarate Code/Specific Schedule Event Selection window is turned on (refer to Figure 19-27).  Then the user must select the appropriate datarate table list number for that schedule request by choosing the Select button.  After choosing this button, a List Manager window showing all the previously defined datarate list numbers will pop up.  Refer to Figure 19-35 for an example.
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Figure 19-35.  Datarate Table Selection

The analyst may choose one of the list numbers and choose Create/Edit or make no selection from the list (or unselect) and press the Create/Edit button.  If a list number was chosen then that list's data will appear in the Datarate Table windowxe “window:Datarate Table" (for editing) and if no list number was chosen then the first available list number will appear (for creation).  Refer to Figure 19-36 for an example of an existing datarate XE "datarate:table"  table.

Figure 19-36.  Datarate Table Window

At the top left of the Datarate Table window is found the label Datarate Table ID followed by an arbitrary and unique list number that was assigned when the table was created.  This list number is used for all access and reference to this datarate table.  

Columns of data that constitute the informational content of this window are found in the datarate table.  The first such column is labeled Service Type.  Under this the definition for each service type for scheduling datarate determination is found.  The service is specified here by number, band type and direction.  Note that services are added and deleted from this list through the Add Service and Delete Service buttons found at the bottom of this window.  Note that the use of these buttons generates List Manager windows, etc., with operations similar to those used to add and delete PE services which is covered in 19.7.3.1.

 XE "datarate" Datarates (MBPS) I Channel  Q Channel defines the I channel (in-phase channel) and Q channel (quadrature channel) datarates in megabits per second with up to four decimal digits definable.  Accuracy is to the nearest 100 bits per second.  The maximum allowed value is 999.9999 MBPS, while the minimum is 0.0.  A decimal point must be input if any values are entered here.  If these fields are left blank, this will indicate 0.0.  Completion of these fields is optional, however, meaningful datarates are required for use by the COMLOD program, mutual interference  processing and SAR generation.  If a GN antenna is being modeled for conventional S-band, VHF, UHF, etc., communications, then only the I channel should be used.

The optional field Data Group and Mode is used to define the same type of data as defined for the prototype events  above. This field contains an arbitrary two-character code whose usage is optional.  This code appears in the individual timeline reporting by the COMLOD program as well as the normal database report outputs.  One typical use of this field is for standard TDRSS RF characteristics, that is, data groups 1 or 2 with data modes 0, 1, 2 or 3.

 XE "frequency" 

 XE "polarization" Following this is the Frequency field and Polarization menu, both of which are used by mutual interference processing  XE "mutual interference” both within the Schedule process (if requested) and by the Mutual Interference XE "Mutual Interference process”  process (if run).  Please refer to the description of each given in Section 19.7.3.1 above.  
During the scheduling process, the program will look in any specified datarate table for all service datarate information.  Only ten different service fields are available in any single datarate table, which may be a limitation in its usage as up to twenty services across all stations may be requested by a single schedule request.  However if the same service number is used at different stations, the same datarate information would be applied during the scheduling process.  Currently there is not program validation to check that services defined in a datarate table and used by a schedule request actually define some or all services in the schedule request list.  This must be manually done by the user.

An important concept in the use of datarate tables is that they do not affect the basic scheduling satisfaction XE "satisfaction:schedule request"  process.  This is simply an add on capability that allows datarates to be assigned to services.  Mutual interference limitations may be applied as defined but this is a constraint not a requirement.

Note that with datarate tables no configuration code field is available.  Hence when a datarate table is used by a schedule request, no subsequent SAR generation is possible for that schedule request's events.

At the bottom of the Datarate Table window two boxes are located.  The first box is labeled Record Functions.  Its many functions allow the user great flexibility in datarate table viewing/creating/modifying.  In particular, the Save button will save the data on the Datarate Table window.

The Cancel button returns the analyst to the previous window.  Changes to the current datarate table are not recorded in the model.

The Next button will move the analyst from the current datarate table to the next active list in sequential order.  Choosing this button will cause the system to save the current window information.  If no other records exist for this window type, then the screen will refresh with the original record or the default list number 1 record.  Use of the Prev button is identical except that it will move the analyst to the previous active list.

The Select button will allow the analyst to choose a different list to edit, view, delete, copy, etc.  If this button is chosen, a List Manager window labeled Select Datarate Table as shown in Figure 19-35 appears with operations exactly the same.  Note that any changes in the previous datarate table would be saved if another list is chosen here. 

The Copy button allows the user to change a selected list by copying  XE "datarate:table:copying" another list's information into it.  If this button is chosen, a Select Datarate Table to Copy List Manager window, as shown in Figure 19-37, appears containing all active datarate table lists and the current list selected.  The user should choose the correct list and chose the OK button to proceed with the copy.  If Cancel is chosen, the process is aborted and the user is returned to the previous window reflecting the unchanged table.
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Figure 19-37.  Selection of Datarate Table to Copy

The Create/Edit button allows the analyst to create a new list which is actually copied from the current list.  The next available datarate table list number is automatically generated for the new list.

The last box is the Service Functions box with two possible actions.  The user can either Add a service specification to the current datarate table or Delete a service.  If Add is chosen, the user is given a List Manager window with all possible services in the model.  The user is to choose one or more services as appropriate and in the standard fashion.  If the user selects OK from that window, the chosen service(s) are added to the current datarate table.  Cancel would abort the process.  If Create/Edit is chosen, the user is actually allowed to modify the individual services as defined for the entire model.  This is a complex operation and is not recommended without substantial experience as this may effect all missions across the entire network.

If Delete is chosen, the user is given a List Manager window with all services in the current table.  The user is to choose  one or more services for deletion as appropriate and in the standard fashion.  If the user selects OK from that window, the chosen service(s) are deleted from the current datarate table.  Cancel would abort the process.

19.7.4
 seq head5 \r0 \h 

 seq head4 \r0 \h Schedule Periods

xe "schedule period" \bThe definition and use of a schedule period by a schedule request are indicated by a label below the Prototype Event, Datarate Table or a Specific Schedule Event label in the Schedule Request window.  See Figure 19-11.  Immediately following this label, defining the type of schedule period, input data fields and option menus are found to further define schedule period parameters.  Prior to an explanation of this interface, a little background on schedule periods in general would be useful.

Based on what communication support is required by the spacecraft's project management, the user picks a length of time or type of interval during which this support is to occur to satisfy the user's requirements the best.  Any specific intervals of time, defined in seconds, may or may not be related to the spacecraft's orbital period. The schedule periods may be defined in almost any manner the user desires and can be changed if required.  For example, if a support requirement calls for approximately two services per day, the analyst could request one service each 12-hour period; or two services each 24-hour period; or one service every other six-hour period.  Typically the analyst picks a day, a multiple of a day, or an orbit as the schedule period.  Parts of days and orbits can also be schedule periods.  Mission-only events, such as from ascending node to ascending node in a spacecraft orbit, can also be picked.

19.7.4.1
 seq head5 \r0 \h Schedule Period Satisfaction by Time Versus by Count

 XE "satisfaction:schedule request:by time" 

 XE "satisfaction:schedule request:by count" The concept of modeling support for each spacecraft by the amount of time scheduled for the prime service XE "service:prime"  in a schedule period versus the number of prime services that start in a schedule period is an important one to master before creating a simulation model.  The prime service XE "service:prime:defined"  is the main service when scheduling with prototype eventsxe "prototype event", or the only service when scheduling without using prototype events.  Modeling by count is the simplest concept.  When modeling by count, a service that starts within a schedule period is computed for that schedule period only.  Even if the service overlaps into another schedule period, it still is computed as a service for the first schedule period.  In Figure 19-38, all services 1 through 4 are computed as one service in schedule period A, and no services for schedule periods B through G.




Figure 19-38.  Time vs. Count Illustration

Modeling by time differs from modeling by count in that the actual amount of time scheduled within a schedule period is computed by schedule period.  In Figure 19-38, only service 3 has 100 percent of the duration of that service computed as time scheduled during schedule period A.  Services 2 and 4 have part of their time satisfying schedule period A and part of schedule period B.  Service 1 shows time toward satisfying schedule periods A, B, C, D, E, and F.

In both cases, when scheduling by time or by count, only the prime service is used toward computing how close the Schedule run came to meeting the schedule requests in the model.  This is referred to as schedule period satisfaction XE "schedule period satisfaction" \t "See also satisfaction, schedule request"  XE "schedule period satisfaction" ; that is, the maximum achievable support without other mission conflict; it is satisfaction of the schedule request within a schedule period.

19.7.4.2
 seq head5 \r0 \h Quantity of Services by Schedule Period

The definition of allowable service quantity is dependent upon whether this service request is made by time or by count.

The simplest concept of quantity of services occurs when scheduling by count.  In this case, the minimum quantity per schedule period and maximum quantity per schedule period are defined as the number of prime services that are to start in the current schedule period.  For example, if at least one but no more than three services are desired per schedule period, the minimum would be set to one and the maximum to three.  These quantities do not change even if the duration of the services have a minimum time and a maximum time range.

When scheduling by time, the minimum and maximum counts per schedule period contain the actual number of minutes of total prime services the analyst desires within each schedule period.  The range of service duration must be considered when figuring the minimum and maximum counts when scheduling by time.  When scheduling by time, the analyst defines the total maximum and minimum support time by schedule period and lets the program determine the number of services required to satisfy those times.

19.7.4.3
 seq head5 \r0 \h Schedule Period and Schedule Satisfaction Definition Using the Model Tool 

 XE "schedule request" Every PE or ST type of schedule request divides the duration of the run—the span as defined in the Global Schedule Options window—into schedule periods.  For each schedule period, the schedule request specifies:

a. The type and length or calculation procedure for schedule period generation.

b. An additional amount of time to add to the beginning and end of each schedule period (optional).

c. Either a delay in the start or an early end of the schedule periods over the span of the run (optional).

d. How much time or how many events to schedule.

e. The minimum and maximum prime service lengths for any single event.

The definition of the minimum and maximum prime service lengths (item e above) is important in understanding the concepts behind many of these requirements.  These values are user defined on the Schedule Request window near the bottom in fields found within the label Each prime service should be at least ###### and at most ###### minutes in duration.  Refer to  Figure 19-11.  The first field defines the minimum prime service length (MINC) in minutes.  This may be a whole number or a decimal value in minutes to the nearest tenth.  This value may range from 1 to the length of the span.  The actual desired minimum value must be entered here.

The second field in the above label defines the maximum prime service length (MAXC) in minutes with units the same as MINC above.  This value must be greater than or equal to the MINC value and may range from 1 to 999999.  If an arbitrarily large value is entered here, this indicates to the Schedule process to schedule as long a prime service as possible (at least MINC).  Note that if a schedule request is defined as non-trimmable (see below) then only those prime services that fall at or between MINC and MAXC in length can be scheduled.  If trimmable, all prime services will be trimmed to fall between MINC and MAXC.

The concept of trimming visibilities is explained in detail in the Stations Options window discussion below.  However, if a visibility exceeds MAXC in length, it is always assumed to be trimmable.  This was established originally for GN modeling where various missions which had highly variable orbit lengths had as a baseline the normal non-trimmable scheduling requirements.

It is important to realize that use of a PE can modify the meaning of MINC and MAXC as prime service length overrides can be used within the PE itself.  Although this may be done, it is the intent of the NPAS production process that all prime service length definitions (MINC and MAXC) be made in the controlling schedule request, or at the least the definitions should be the same in both the PE and the schedule request.

The bulk of the remaining schedule period information is shown on the Schedule Request window.  To set the schedule period and request satisfaction type, choose the Schedule Satisfaction button on the bottom of the Schedule Request window.  This will bring up the Schedule Satisfaction windowxe “window:Schedule Satisfaction" shown in Figure 19-39.
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Figure 19-39.  Schedule Satisfaction Window

In the first box at the top of that window, labeled Schedule Periods are Defined, designates that schedule periods can be defined to occur at fixed time intervals by Time; to occur at fixed number of orbits by Orbits; to occur based on ZOE midpoints between two TDRS stations supporting the spacecraft (option by ZOE Midpoint pair:); to occur based on supporting stations views of the mission while spacecraft is In-View; or to occur based on a specific by Mission-only Event:.

Regardless of the method of schedule period generation chosen, Schedule supports up to 960 schedule periods over the span of a run for each schedule request.  Violations to this rule will be reported to the Schedule output reports.  In particular, this allows a 10.5 minute minimum schedule period length for a 7 day span and a 45 minute minimum schedule period length for a 30 day span.

The determination of the correct schedule period generation method, or even the placement of start times once a method is chosen, can be related to other modeling parameters.  In particular, the total number and/or prime service time desired for a schedule request, or across several related requests, can be a factor particularly if minimum separation constraints are present.  Fixed exclusion windows can influence schedule period placement.

 XE "schedule period:by time" 

 XE "schedule period:by orbit" If by Time or by Orbits is on, the duration of the schedule period in time or orbits, respectively, must be specified on the Schedule Request window.  Whichever option is on here, including others defined below, affects the format of that window.

For the by Time option, the duration has to be defined in the field following the label The length of each Schedule Period will be on the Schedule Request window (Figure 19-11).  Following the input field is an option menu which defines the units of time for any number entered into that field.  Normally, fixed length schedule periods are defined in seconds (the default), however, other time units may be used if convenient (minutes, hours, days, HHMMSS or DDHHMM).  Note that this field operates exactly the same as the field following the label Every of the Basic Mission Data window which is also interpreted as either orbits or time, depending on the state of the associated toggle buttons.  Refer to 19.4.

If the by Orbits option is on, then the label Schedule Periods are defined by orbits.  Each orbit is ##.## minutes. appears in the Schedule Request window with the actual length of the orbit, as found in the coverage model, in the string ##.##.  An example Schedule Request window XE "window:Schedule Request"  for schedule period definition by Orbits is given in Figure 19-40.
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Figure 19-40.  Schedule Request Window, Periods Defined By Orbits

The orbit length to the nearest 100th of a minute is displayed in the Schedule Request window.  Next the label The length of each Schedule Period will be appears followed by an input field to define the length in orbits.  The number of orbits may be in whole number or decimal format with up to four decimal digits of accuracy supported.  Orbit numbers greater than 99 will lose one decimal digit of accuracy, greater than 999 will lose two, etc.  The orbit number input is multiplied by the orbit length in seconds (not the minute representation above) to compute the actual schedule period length.

 XE "schedule period:by ZOE midpoint" Another way to define schedule periods is by using ZOE midpoints.  In a two-TDRS scenario, a ZOE consists of the portion of a mission’s orbit in which it can’t be supported geometrically by either TDRS.  Further information on the ZOE is in Volume 3.

When schedule periods are defined using ZOE midpoints, the start of a period is at one particular ZOE midpoint, and the end of the period is at a midpoint that is one of more ZOE midpoints away, depending on how long the user requests the schedule periods to be.  The user specifies the period length in the initial Schedule Request window (Figure 19-11).

To define schedule periods using ZOEs, the ZOE midpoints must be requested first in the coverage model.  In the Coverage Analysis portion of the  Model Tool, the user may select a number of pairs of TDRSs for which to generate ZOE events for a mission.  The user may want to select multiple pairs here for use by different schedule requests of the same mission.

When the user selects TDRS pairs in Coverage Analysis, an identification number is assigned to the pair.  This ID number is used to identify TDRS pairs in the Schedule Satisfaction window in the mission model.  When the user hits the Select button adjacent to the by ZOE Midpoint pair: field, a List Manager window pops up showing the available TDRS pairs from which to select.  When selecting the TDRS pair, the user will be able to select from any which have been defined for the mission, regardless of whether or not the stations of the pair are in the station list for the schedule request.

When scheduling by ZOE midpoints, note that, due to the fact that each schedule period starts and ends in the middle of ZOEs, scheduling at schedule period boundaries will be impossible on the two stations that constitute the pair.  If, however, another station exists in the station list for the request, then scheduling may be possible on the extra station.

xe "schedule period:by mission-only event"When by Mission-Only Event is on in the Schedule Satisfaction window Figure 19-39, an option menu is displayed immediately to the right which contains the available events.  Only those events which have been requested in the coverage model are available.  Remember that requesting an item in the coverage model does not guarantee that data will be generated for that item.  Refer to Volume 3 for details and considerations on the coverage model.

The Generate Schedule Period Summary Report toggle in the Schedule Satisfaction window (Figure 19-39) is used to switch on the schedule period satisfaction  XE "satisfaction:schedule request" report flag for this schedule request.  This option is independent of the above options and does not affect the scheduling process.  Turning on the option will cause generation of a Schedule Period Summary of Prime Services Report for the schedule request.  These reports are generated independently for each schedule request. The report XE "report:Schedule Period Summary of Prime Services"  is very similar to the Mission Schedule Period Summary Report explained in 22.2.15.  The only difference is that instead of looking at the results from the viewpoint of the entire mission, only the current schedule period is included.  This report(s) would occur at the end of all other Schedule output reports.

For PE or ST type schedule requests, Schedule determines how many events to schedule in each schedule period by the request satisfaction type.  This is defined in the Request Satisfaction is Determined by box of the Schedule Satisfaction window.  See Figure 19-39.  The first option is Amount of time scheduled, that is, how much time has been scheduled during any schedule period.  The next option is for the number of events scheduled.  The Number of events scheduled option is a straight count of events where if the prime service  XE "service:prime"  of an event starts at or in a schedule period boundary, it is counted in that schedule period.

In order to explain the concepts of scheduling by time or by count fully, it is important to understand the desired Minimum Prime Service Time or count per schedule period (MINS) and the desired Maximum Prime Service Time or count per schedule period (MAXS).  These parameters are defined on the Schedule Request window in the input fields within the label For each Schedule Period, attempt to schedule at least ###### and at most ###### which is followed by minutes of the prime service. if by time or by prime service event(s). if by count.  The first ###### is the input field for the user to define the MINS and the second ###### is the input field for the user to define the MAXS.  When scheduling by number of events (by count), these two numbers are equal integers and reflect the number of prime services to be scheduled within each schedule period.  If a prime service starts at the beginning or within a schedule period, it is counted within that schedule period.  Options that force the entire prime service within a schedule period are available and covered below.  Under the by count option the MINS/MAXS number entered is always a whole number of size 1 or greater.  Often in order to reflect all-you-can-get the impossible value of 99999 is entered here.  Note that only up to 3200 possible prime services could ever be scheduled by a single mission/schedule request.

When scheduling by time, the amount of prime service time that falls within a schedule period is accumulated and compared to the MINS value.  Here the MINS value could be entered as a decimal value in minutes to the nearest tenth (of format ####.#).  Schedule will attempt to schedule as many events as necessary based on the MINC and MAXC values that are required to obtain at least MINS in total time.  If a schedule period reaches MINS, it is considered 100% satisfied.  If a schedule period is not satisfied under scheduling by time, the MAXS value (which is always greater than or equal to the MINS) may come into play.  This value defines an amount of overflow that is allowed to occur in any given schedule period due to MINC/MAXC considerations.  For example, if a schedule period does not have at least MINS total prime service time but scheduling another prime service of MINC in length would exceed MINS, this is allowed as long as MAXS is not exceeded.  Also, perhaps a prime service needs to be scheduled across a schedule period boundary to reach MINS in one of them.  The total amount of time in the other, which is already satisfied at MINS, can then be allowed to rise up to MAXS in order to satisfy the first one.  Note that MAXC is always attempted first for all prime services in these examples.

The next two options are special ways to compute the number of previously scheduled events that actually convert the amount of scheduled time into an average count on a per schedule period basis.  Consider that a previous schedule request(s) has scheduled either long or numerous short prime services, relative to the current schedule request prime service length.  These options allow the program to consider the total amount of previously scheduled time and generate a pseudo count for the current schedule request based on current prime service requirements.  In addition, all of the scheduling attributes of scheduling by number of events instead of by time are preserved by the current schedule request.

The Count: Time/MINC option defines that a count is to be generated by taking the total amount of time scheduled and dividing by the Minimum Prime Service Length (MINC) defined by the field immediately following the label Each prime service should be at least on the Schedule Request window.  The Count: Time/MAXC option is similar except the Maximum Prime Service Length (MAXC) is used as the dividend for the count generation.  This MAXC is defined by the field immediately following the label and at most on the Schedule Request window.

In addition to knowing the satisfaction type, Schedule must identify which previously scheduled to consider when determining whether to schedule the current request in the schedule period.  This is indicated in the When Determining Satisfaction use box of the Schedule Satisfaction windowxe "window:Schedule Satisfaction".  The first option is to consider This request, that is, consider only the current request in current schedule satisfaction.  The next option is labeled Prior requests by this mission which indicates all previous schedule requests of the current mission are to be considered towards current satisfaction.  Note that this would include consideration of certain copy function request events that were designated to be used in such satisfaction considerations.  Refer to 19.6 for information on copy function requests.

Succession of requests, if on, implies to only consider the schedule request for this mission which immediately precedes this request.  Schedule supports up to 40 schedule requests with this option in a sequence.  Note that if the initial schedule request of such a series uses more than one previous schedule request, see Request list: option below, then the 40 maximum is reduced by the additional number of schedule requests included.  Violations to this rule would be generated to the Schedule output report at run-time.

Request number: lets you specify a certain request for satisfaction requirements.  To select the schedule request ID, choose the Select button which will be displayed when Request number: is chosen.  This will display a List Manager window labeled Select Schedule Request with all higher priority and applicable schedule request IDs from which to select.

Request list: allows you to specify a list of schedule requests to consider for satisfaction requirements.  Choose Select to display a List Manager window with available lists.  Choose Create/Edit to bring up a List Editor window which will allow you to create and edit lists.

19.7.5
 seq head5 \r0 \h 

 seq head4 \r0 \h Playback Schedule Requests

The Playback (PB) xe "schedule request:playback"type of schedule request is designed to allow the modeling of data recording, storage and transferal through associated network telecommunication facilities.  These operations are normally associated with return services.  Recorder playback logic is always applied to the prime service; however, use of PEs is fully supported by this schedule request type.  Current implementation of playback processing does not support schedule satisfaction by inclusion of previously scheduled events from higher priority schedule requests.

Playback schedule requests use the MINC and MAXC defined in the previous paragraph.  However, instead of schedule periods and associated MINS and MAXS parameters, the playback schedule request employs fill and dump times to emulated tape recorder operations.  These values are user defined on the Schedule Request window near the middle in fields found within the label Recorders reach maximum capacity at ###### minutes and require ###### minutes to dump stored data.  The first ###### represents the recorder fill time and the second ###### represents the recorder dump time.  See Figure 19-41.  These values can be entered as whole numbers or in decimal minutes to the nearest tenth (of format ####.#).
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Figure 19-41. Schedule Request Window Showing a Playback Request

When a forecast schedule is generated for each mission, an attempt is made to schedule an optimally placed event that empties all data from the spacecraft onboard recorder such that subsequent data recording operations can commence immediately.  This is subject one of two recorder operations defined below.  However, in general, if an optimal event cannot be scheduled, then the program will attempt to find an event that will not require any data to be lost with a partial recorder dump such that a later optimal dump can be found for the then full recorder.  If this can not be accomplished, the earliest and longest possible event will be scheduled with the intent to minimize lost data.  All lost data times with subsequent recorder fill start and dump times are reported in the schedule output.

In addition, the user must define the type of onboard operations that are occurring during any playback/dump times.  The user must choose one of two toggles that are found in the Schedule Request window under the heading Spacecraft recorder playback  request.  The first toggle, which is the default, is labeled Recorder can record and playback simultaneously, defines that continuous real-time recording operations are occurring.  This implies that data is being recorded at the same time that any data is being dumped.  This means that at the same time the spacecraft is relaying stored information back through the network facilities, it is also recording new information to be subsequently transferred.  In fact, the program logic will adjust the needed dump time to account for the additional data collected.  Consider the example where the fill time is 100 minutes, the dump time is 10 minutes and this option is on.  Consider an optimal situation where a full recorder (100 minutes of recorded data) is being dumped.  During the 10 minutes of data downloading an additional 10 minutes of recorded data was collected.  Using the 10:1 record to dump ratio, an additional 1 minute of dump time is needed to empty the recorder.  Also during that 1 minute, an additional 1/10 of a minute is needed to transfer data.  This brings the total amount of dump time up to 11.1 minutes which is what the program would attempt to allocate.  Note that this is a recursive process with additional smaller increments of dump time generated.  The program operates such that the total amount of dump time is computed to the nearest 1/10 of a minute.

Note that when using this real-time recording option, care must be taken in establishing MAXC.  If a MAXC is set that is less than any computed optimal dump time, the program will not extend the prime service length to be greater than MAXC.  Data may not be lost if sufficient scheduling times are available for catch-up but optimal results can never be achieved.  In no case will a prime service be scheduled that is less than MINC with this or the next option.

The second toggle which is labeled Recorder can NOT record and playback simultaneously identifies that during playback operations, no additional data is recorded.  No changes to the desired dump times are made during the scheduling process for such real-time considerations.  For this option the MAXC should equal the dump time.  This option has been used extensively in the past to simulate health and safety requirements in GN models with the maximum allowed separation time input as the fill time.  Dump time would be the nominal prime service length required.  Such requirements are more directly handled by the newer GO XE "geometric optimization"  maximum separation option (refer to 19.7.6 for details).  However due to its simplicity of operation, using simulated playback scheduling is still a viable option for such requirements.

Due to its nature, playback logic has certain basic characteristics that limit the available options on the Schedule Satisfaction window.  In fact, no changes can be made to the options in that window.  Playback scheduling is always considered to be scheduling by time and only the current schedule request can be used in determining schedule satisfaction.  Other than for health and safety modeling, playback schedule requests are typically the first schedule request for any NPAS mission.

19.7.6
 seq head5 \r0 \h 

 seq head4 \r0 \h Mandatory Separation Time Between Services

The relationship in time between services of separate events scheduled for a NPAS mission(s) is called separation between services XE "separation:between services" .  Separation refers to the actual telecommunication service time and not prepass or postpass times.  In addition, separation times may be applied only to prime services or to all services of the same direction or different direction for previously scheduled services.

Service separation options and parameters for each schedule request are specified through the Service Separation Requirements window XE "window:Service Separation Requirements"  which is invoked through the Schedule Request window near the bottom by the Separation Requirements button.  Refer to Figure 19-42 for an example of this window.
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Figure 19-42.  Service Separation Requirements Window

xe "separation:minimum"At the top of this window, the user has a choice of one of two toggles for specifying the minimum separation between services.  The first toggle Specify minimum separation by time.  if chosen allows the user to define a single minimum separation time in the following input field which is labeled Minimum separation:.  This time is applied to all appropriate services, as defined by other options explained below, and may be input in various units.  A option menu follows this field which allows input units to be of seconds, minutes (the default), hours, days, HHMMSS or DDHHMM format.  The minimum amount of time between these services is defined in three ways; a negative number of minutes, zero minutes (the default), or a positive number of minutes.

A negative number of minutes indicates that designated services (see below option) are allowed to be scheduled simultaneously at different stations for up to that amount of overlap time.  A negative separation does not allow concurrent scheduling of designated services at the same station for a spacecraft unless specifically defined.  This process will be covered in more detail below as other options of this window are used for such specification.

A separation of zero minutes (the default value) means that designated services may occur adjacent to each other, but may not occur simultaneously.  For example, a prime service for the spacecraft at station 1, antenna 1, ends at exactly the same time that a prime service for the same spacecraft starts at the same station on antenna 2.  Such occurrences do not reflect any prepass or postpass times which are ignored in such calculations.

A positive number of minutes specified indicates that this number of minutes must exist between designated services scheduled at any station for this spacecraft.  This positive separation time also applies to services scheduled at different services/antennas at the same station for this spacecraft.  Once again prepass and postpass times are not used.  All separations are computed from Loss of Signal (LOS) to AOS, or vice versa, based on the geometry of the situation.  There are other factors, such as direction of services, that need to be defined by the user in addition to the amount of separation time.  These are covered below as the applicable options are presented.

The other choice the user has at the top of the Service Separation Requirements window is the toggle labeled Specify minimum separation by list. which, if on, allows multiple minimum separation times to be used between various schedule requests of the same or different missions.  Note that the phrase “different missions” refers only to missions which have been copied into the current mission through the use of copy function requests.  This copy(s) must have occurred prior to the execution of the current schedule request.  The single value minimum separation defined in the previous toggle would also apply to these copied services as appropriate.

When the minimum separation list toggle is activated, instead of a minimum separation field and time units immediately following, there will appear instead the term NONE followed by the button Select list.  If this button is chosen, and no multiple request separation lists exist, you are prompted to create a new one.  If Yes is selected, an empty record with a held status is created.  If lists of this type exist, a List Manager window headed Select Separation List appears with all current multiple request separation lists displayed by number.  If a separation list ID is chosen, and the Create/edit button at the bottom of the List Manager window is chosen, the Multiple Request Separation List window xe “window:Multiple Request Separation List"will appear.  See Figure 19-43 for an example.
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Figure 19-43.  Multiple Request Separation List Window

It is through this window and the subsequent use of the list by a schedule request, that the full functionality of multiple request minimum separationxe "separation:multiple request" is achieved.  In particular, at the top of this window the unique list number may be found which is assigned by the user or allocated by the program at creation.  The next input field in the window is preceded by the label Default separation (minutes):.  This input field is to contain the base minimum separation that is applied to all appropriate services that are not otherwise explicitly defined in the following list of mission IDs, schedule request IDs and separation times.  Separation times through this window are specified either in whole minutes or in decimal numbers to the nearest 1/10th of a minute.

The list of multiple separation specification appears in tabular format in this window with three items associated with each of the ten possible specifications.  For each row in this table there is listed the mission ID, the request number and the minimum separation time in minutes.  If a priority number is entered, it takes precedence over a mission ID, and hence usually only one of the two would exist for any row.  Different minimum separations may be defined here to fit the requirements as necessary.

At the bottom of this window a Record Functions box with the standard Save, Cancel and Next buttons are found.  Also a Select... box which contains three buttons, Missions, Requests and List # is found.  If the first button is chosen, all missions in the model are given in a List Manager window from which appropriate mission IDs can be chosen to be added to the multiple separation list.  If the second button is chosen, a List Manager window containing all schedule requests by ID and mission name appears.  The user may choose one or more schedule request IDs from this list for addition to the multiple separation list.  Finally, if the last button is chosen, the Edit/Create Multiple Request Separation List windowxe “window:Edit/Create Multiple Request Separation List", as shown in Figure 19-44, will appear that allows the user to create or edit other multiple separation lists.

[image: image38.png]Edit/Create Multiple Request Separation

List number to EDIT or CREATE:
(Leave blank to use next available number)

List number to copy from (CREATE only):

Create/Edit] Cancel





Figure 19-44. Edit/Create Multiple Request Separation List Window

The user can create a list from scratch and either identify a particular new and unique list ID number or have the process choose the next available one.  In addition, the user can copy into a new list the contents of an existing list, and then modify the new list accordingly.

Next on the Service Separation Requirements window is found the input field labeled Maximum separation:.  This is followed by the same option menu for time units as for the minimum separation by time field.  The default use of this input parameter is to flag in the Schedule output reports, two services for the same mission whose separation exceeds this value.  Refer to Section 22 on output reports.  Note that if this parameter is not of concern, an arbitrarily large number such as 99999 minutes should be entered here.  In addition, if the GOxe "geometric optimization" option is active, this value is used to force prime services of this mission to be scheduled at most this far apart.  Refer to 19.7.10 for more details.

Next on the Service Separation Requirements window are two fairly complex specification sentences.  The first sentence contains three option menus that allow the user to define the type of services, the type of requests, and the direction of services on which minimum separation requirements are to be processed.  The default structure of this first sentence is Apply minimum separation to prime services, scheduled by any request, which have the same direction (forward or return)..  This is fairly self-explanatory considering the previous discussion.  However, it must be remembered that separations can be applied to only services which have been associated with the current mission through copy function requests.  The user can change one of three option menus in this specification sentence.  The first option menu of this sentence allows the choices of prime or all.  The first option, prime, indicates that only prime services  XE "service:prime" of current or previous schedule requests are to have the current minimum separation constraints.  Only prime services of the current schedule request will ever have minimum separation applied to them during the scheduling of the current request.  The second option, all, indicates that all prior schedule services pertaining to this mission are to be considered, subject to other restricts later in this sentence, in minimum separation computations.

The next option menu of this sentence contains the options any or this request where the first indicates that any service scheduled at any time whether of the current schedule request or not is to be considered here.  The second option  indicates that only services scheduled by the current schedule request (subject to further qualifications below) are to be used in any minimum separation processing.

The third option menu of this sentence contains the options which have the same direction (forward or return)., without respect to direction (forward or return). and which have the same service ID (defined in the NEC3).  The first option defines if the current prime service is return (forward) then only other return (forward) services (prime or all depending on earlier option in sentence) are used in the computations.  This is the default option.

The second option defines that all services directions are treated equal and the last option defines that only services of the same ID are considered.  Both options are subject to the earlier options in this sentence.  In addition, the third option refers to the NEC3 which is an underlying database record type containing information from the XE "network:modeling" \b  Network Service Specification window.  This is actually defined in the Network Service Specification window as described in Volume 2.

The last specification sentence in the Service Separation Requirements window contains two option menus that allow the user to define services overlapxe "service:overlap" capabilities.  The default structure of this first sentence is This service is not allowed to overlap other services, scheduled at the same station, that were generated by prior requests of the current mission.  Before explaining this sentence, a little background is necessary.  Past experience with establishing realistic support modeling has shown that to the users there is a significant difference between overlapping services at the same and different stations.  Services are seldom desired to overlap at the same station, particularly in GN modeling, as this would actually indicate a duplication of data as the visibilities at stations are usually the same, even for different antennas.  Overlaps at different stations may be more desirable for certain situations, such as synchronization of data for hand-off purposes.

The current sentence only deals with the overlap of the current prime service with previously scheduled request services.  In addition, there are two basic causes that would allow overlaps.  The first is that a negative minimum separation amount is specified in the above field.  The second is that services are ignored in the separation processing and hence overlaps may occur.  This occurs when this request option is specified in the previous field.  The current sentence modifies the results obtained for either of those situations to meet user needs.

The first option menu of this sentence allows the choices of is not or is where they indicate, respectively, that the current prime service is not or is allowed to overlap other services at those stations as defined by the second option menu.  If a service is not allowed to overlap higher priority services (regardless of station), its minimum separation value is held at no less than 0 regardless of the actual minimum specified for the current schedule request.  The last option menu of this sentence allows the choices of the same station or any station which defines that the overlap processing as defined above is to consider only two services on the same station (one of a higher priority schedule request and one of the current) or be applied regardless of the station.

Note that certain options are dependent upon other options across the two sentences.  For example, the any station option of the second sentence can only be activated if the this same option is active in the first sentence.

Once all appropriate changes have been made to the options in the Service Separation Requirements window, the user is to return to the Schedule Request window through use of the OK button at the bottom of the window.  Changes are not stored if the user chooses Cancel from the higher level window.

19.7.7
 seq head5 \r0 \h 

 seq head4 \r0 \h Station Options

There are certain scheduling options which can be user defined that are purely related to station resource considerations for each schedule request.  These options and parameters for each schedule request are specified through the Station Options windowxe “window:Station Options" which is invoked through the Schedule Request window near the bottom by the Station Options button.  See Figure 19-45 for an example of this window. These options affect just the stations supporting the schedule request. The top part of this window contains a set of radio toggle buttons (exactly one must be turned on) concerning scheduling options. The bottom half of the window contains a set of square toggles (any or none can be on). In between is an antenna number field.
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Figure 19-45.  Station Options Window

19.7.7.1
 seq head5 \r0 \h Station Schedule Options

At the top of this window is a box that contains six toggle buttons.  One of these buttons must be chosen.  Results of these options are highly dependent on whether this schedule request is trimmablexe "schedule request:trimmable" or not.  See below for a definition of the trimmable option.  Note that these options are not meaningful with the GO processing defined later.  A summary of each option follows:

a. Schedule by station priority. Station priority is over maximum service length, unless this request includes a maximum elevation angle XE "schedule request:maximum elevation angle"  (MAXEL) option. See the discussion of the Schedule Elevation Options portion of the  Schedule Options window in 19.7.10, where this implies maximum elevation angle priority only.  Under this option, the program uses the defined MAXC of the schedule request in computations that are used to assure that the longest possible event times are scheduled.  Note this is only a concern if MINC is less than MAXC and if the request is trimmable.

b. Schedule maximum service length. Same as the previous option except the process is to use the longest freetime XE "freetime"  instead of MAXC in computations to assure that the longest possible event times are scheduled.  This is the default option and will assure that the maximum number of steps and therefore the longest possible prime services are always scheduled.

c. Reverse station priorities. Same as the previous option except that the order of the stations as defined in the schedule request station priority list is reversed.

d. Take down all services and antennas. Defines a special schedule event where the program is to schedule all services and antennas at all stations in the request’s station priority list and service priority list at the same time.  The intent is to make a "sub-network" XE "sub-network"  of concurrent network resources unavailable for use by any other request.  There are many reasons why this may be desired, but this usually reflects a subsystem "down time" for Preventive Maintenance (PM), etc.  This option is only valid with the ANTD artificial mission, and the underlying longest prime service option is the same as the second toggle of this list, as MINC can be less than MAXC if so desired.  One such special event is to be scheduled for each of the specified schedule periods of this schedule request.

e. Schedule on the specified antenna. Schedule all services only on one antenna number.  This antenna number is specified in the following input field, see below.  This option is available for any non-MAXEL mission and defaults to the underlying longest prime service option that is the same as the second toggle of this list with MINC allowed to be less than MAXC.  In addition for non-PE schedule requests, the priority is changed to be on a service basis instead of service length.  For ANTD missions only, if a service is scheduled in a schedule period, then the program priority automatically shifts to the next service.  This simulates the expected normal operation of a SN PM that attempts to work at single service types, one at a time.  For PE scheduling, the program operates on the same priority basis although only the antenna number defined is used.  Note that since all services are processed for this absolute antenna priority, consideration must be taken into account if any Multiple Access Return (MAR) services are involved in the PE.  For normal non-PE, this option schedules only one service per antenna per schedule period.  For PE, forced handover XE “forced handover support” , hybrid XE "hybrid support" , and playback scheduling, the normal number of services per schedule period are scheduled.

f. Schedule by antenna priority. May only be used with a non-MAXEL ANTD artificial mission with a non-PE schedule request to schedule with an alternate longest prime service length/station antenna priority effectively.  This option schedules the highest priority to the antenna. This means that the station priority list, service priority list and antenna number (not the service length) establish which services will be scheduled first. Antenna preference defined in the next field is not operational with this option.  This option is not valid with specific schedule events, GO XE "geometric optimization" , forced handover XE “forced handover support” , hybrid support  XE "hybrid support" or playback schedule requests.

19.7.7.2
 seq head5 \r0 \h Antenna Number Option

The next input field in the first box of the Station Options window is labeled Request services on antenna number: followed by an input field.  This two digit field is used to specify a preferred antenna number (refer to options a through c in paragraph 19.7.7.1) or absolute antenna number (refer to option e in paragraph 19.7.7.1).  If not available or incomplete, schedule satisfaction results are tried after the specified antenna.  The program will resume normal program antenna processing based on the station option.

For PE scheduling, this antenna number is only applied to the prime service. However, antenna association is always enforced with any event in which the same antenna would be used by any other services in that event on the same antenna.  For non-PE scheduling this antenna number is applied to all services in the priority list.  Antenna preference is operational with SSE requests, however unlike normal PE scheduling, the antenna number is applied to all services in any specific event.  This must be used with caution for SSE entries especially if any MA services are involved. Antenna preference is not valid with playback, forced handover or hybrid support XE "hybrid support"  as AOS order has priority in those cases.

19.7.7.3
 seq head5 \r0 \h Trimmability Option

 XE "schedule request:trimmable"  The first is labeled Visibilities may be trimmed as required.  The analyst must determine whether an entire visibility must be used for a requirement or whether the visibility may be truncated and only part of it used; that is, trimmed.  If this toggle is on it indicates that selected portions of any visibility may be used in order to schedule from MINC to MAXC in length on the prime service and as otherwise for secondary services.  If this option is not active and the entire visibility cannot be scheduled, it is discarded from consideration by that schedule request.  In general, all SN supported missions are trimmable, while some GN missions are non-trimmable.  The reason for specifying GN visibilities as non-trimmable is that they are already short enough due to geometric considerations.  Usually, if short visibilities exist, a station would use as long a pass as possible, called horizon-to-horizon, and designate these visibilities as not trimmable.

Short visibilities exist at ground stations viewing low Earth orbit spacecraft (that is, a spacecraft with its apogee and perigee in the 500- to 900-kilometer range, with an orbital period in the 90- to 110-minute range). For the same low-Earth orbit spacecraft, a TDRSS station might have a visibility about one hour long.

The analyst defines maximum and minimum acceptable duration for services.  Long visibilities can be broken up into shorter pieces, that is, truncated to the acceptable limits.  These visibilities are designated as trimmablexe "visibility:trimmable".

Spacecraft with a highly elliptical orbit such as Imp-8, having an orbital period of approximately 12 days, both the GN and SN station would have long visibilities and would designate the visibilities as trimmable.

19.7.7.4
 seq head5 \r0 \h Step-Down Option

The next toggle button in this window is labeled Step-down may use 94% to 100% of MAXC as first pass step size.  This option if on may affect the scheduling process of any of the first five station options listed above with MINC less than MAXC.  MAXC will be set to only 94% of the defined value.  This option has been established for special SN low orbit, low inclination missions that desire 100% in-view support but will compromise on certain events in order to reach acceptable requirements.  Under this option, as prime services are evaluated based on the priority established by the station option, any prime service that is 94% or more of the MAXC is considered as optimal as the MAXC and subsequently scheduled.  Step-down in the first pass step size refers to the fact that all prime service freetimes  XE "freetime"  (visibilities with constraints removed) are examined for all MAXCs before lesser prime service lengths are considered.

19.7.7.5
 seq head5 \r0 \h Prepass and Postpass Overrides

The toggles Use Pre-pass override (minutes): and Use Post-pass override (minutes):, if turned on, will display an input field that is used to override the default prepass and postpass times XE "postpass time" \t "See prepass time"  respectively.  The definition of prepass/postpass times through the appropriate interface is defined below.  However when using prepass and postpass times, the times specified are the same for all stations and services.  Either of these toggles can be used independently of the other.  Beware that if a toggle is on but data does not reside in its respective input data field, a time of zero minutes would be assumed.  If these data fields are used, the data must be entered into the fields as a real number including a decimal point that represents minutes to the nearest tenth.  The range can be from 0.0 (default) to 999.9 minutes.

19.7.7.6
 seq head5 \r0 \h Range Checking

Enabling range checking  XE "range checking" restricts the scheduling of services that are not high gain  (refer to Volume 2). The service will be restricted to times that the distance between a station and the mission is less than the range cutoff distance set for the station (refer to Volume 3). This use of range distance is a way of modeling a threshold signal to noise ratio; when the range is exceeded the signal to noise ratio is too low for acceptable communication.

Turn on the Perform range checking toggle to enable range checking. The toggle will only affect those services that are not high gain. Make sure that a cutoff range has been specified in the mission’s coverage model for all the stations supporting requested low gain services. Before running the Schedule process make sure that the Coverage Analysis process has been run for the coverage mission (with the specified cutoff range(s)) to generate range cutoff coverage events.

19.7.7.7
 seq head5 \r0 \h Exiting and Saving the Station Options Window

Once all appropriate changes have been made to the options in the Station Options window, the user is to return to the Schedule Request window through use of the OK button at the bottom of the window.  Changes here are not stored if the user chooses Cancel from that higher level window.

19.7.8
 seq head5 \r0 \h 

 seq head4 \r0 \h Schedule Windows

Schedule windowsxe "schedule windows"  are used to refine the times that a mission may be scheduled.  The user has the ability to specify a cyclical window that is independent of other scheduling satisfaction requirements and constraints.  This window defines a start, end and interval length that is propagated from the start of the span or from the first occurrence of a user defined mission-only event type that must have been defined for use in the schedule period calculation by the same schedule request.

If a schedule request is trimmable and a visibility for that schedule request crosses a window boundary then those times outside of the window are trimmed and discarded.  Any subsequent visibility time less than MINC is also rejected.  If a visibility is non-trimmable and it crosses a window boundary, it is entirely rejected.

If chosen, the Schedule Windows button at the bottom of the Schedule Request window will invoke the Schedule Windows window xe “window:Schedule Windows"similar to that shown in Figure 19-46.
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Figure 19-46.  Schedule Windows Window

At the top of this window is a set of toggle buttons under the label Scheduling Windows are.  Only one of these toggles may be used at one time.  The first toggle Not Used (the default) indicates that use of this window is optional.  The next five toggles if turned on will generate a box at the bottom of this window which allows the window cycle to be defined.  Units of this cycle change depending upon the option chosen.

For the Defined by Time toggle, the window is defined by entering the start Begins at and end Ends at times of the first window as well as a repeat factor A Similar Window is Generated Every.  For this toggle option, the times are input in HHHMMSS format.  Times are referenced from the start of the run.  The run begins at time 0.

Note that a cycle that starts before the beginning of the run and propagates throughout the span may be specified.  This is the same as the service cycle time of the network model XE "network model" .  For example, consider a 4 hour window around a 12 hour cycle with 2 hours on either side of the 12 hour event time.  This would be specified as 100000, 20000 and 120000 for start, end and cycle times, respectively.  The first window would be from time 0, start of span, to 2000, the second window would be from time 100000 to 140000, the third window would be from time 220000 to 260000, etc.

In addition, the user has the option to define that partial windows, that is windows that overlap the start or end of the run, are excluded for all options.  If a partial window is excluded, either at the beginning and/or end of the span, then any freetimes  XE "freetime" that exist in those windows are not to be considered for scheduling.  These options are found under the label Do not use windows which overlap the.  The first toggle is Start of the span and the second is End of the span, respectively.  Either or both of these two toggles may be turned on as required.

For the Defined by Orbits toggle, the window is defined by entering the start and end orbit numbers of the first window as well as a repeat factor in orbits.  Orbits may be specified in whole numbers with up to four decimal digits of accuracy with a maximum of 99.9999 orbits for fractional values.  Above this—100 orbits or more—only whole number orbital multiples may be specified.  A maximum value of 999 orbits is allowed in any case.  Orbit lengths in seconds are taken from the coverage model which is the same as in the computation procedure which is used in schedule period generation by orbits.

As with the by time option above, a cycle that starts before the beginning of the run and propagates throughout the span is allowed.  For example, -1, 1, 3 for start, end and cycle, respectively, would generate a series of windows from orbit 0 to orbit 1, orbit 2 to orbit 4, orbits 5 to orbit 7, etc.

To define scheduling windows using the Defined by ZOE Midpoints option, the schedule periods must first be defined using ZOEs, or else this option will not be available.  The ZOE midpoint pair used in generating schedule windows is the same as that used when defining the schedule periods. 

Schedule window start and end values using ZOEs are based on the span of time or period that falls between consecutive ZOE midpoints.  That is, if a window has a start value of X, then the first period of the window is the one which falls between the Xth  and the (X + 1)th ZOE midpoint of the mission.  The cycle value is some integral number of these.

The Defined by Mission Only Event: and Aligned to: toggles can only be turned on if a mission-only event has been chosen to define the schedule period computations for the same schedule period. That is, they require the by Mission-Only Event: toggle to be turned on in the Schedule  Satisfaction window.  Note if this were a playback or specific scheduling event request, this cannot be done.  If chosen, the appropriate mission-only option will appear immediately following the toggle for both cases.

The Defined by Mission Only Event: option specifies that possibly variable time lengths, derived from the mission-only event occurrences, are to be used to compute the windows.  The start, end and interval values are entered just as for orbits except only whole numbers are supported.  For example, assume that ascending node is the mission-only event chosen and the values of 1, 2 and 2 are entered for the start, end and interval.  This indicates that every even orbital occurrence of the ascending node to ascending node cycle is to be considered for scheduling relative to the start of the span.  Note that offset values are not available for modification of this window even though they are available for the similar schedule period definition under the same mission-only option. An interval that starts before the beginning span of the run (negative start number) and is propagated throughout the span is allowed in the by orbit option.

The Aligned to: option is similar to the previous option with the additional feature that the window is to be aligned with either odd or even event occurrences based on the pattern established by the window start, end and cycle numbers.  In addition, the selected events can only be ascending nodes or descending nodes.  During program processing the orbit number for each defined mission-only event as found in the visibility data is compared to the window pattern.  If the window is odd and the first event is even, then the window is adjusted to be even by physically changing the start, end and interval values by adding 1 to them.  These new values are propagated throughout the span.  The other condition that would require alignment would be if the window was even and the first orbit was odd, then the window would be adjusted to be odd by subtracting 1 from the start, end and interval numbers.  Note that as for the above option, no offset value is available.  As for other options, an interval that starts before the beginning of the run and propagates throughout the span is allowed.

This alignment option was developed to allow phasing of the end of one run with the beginning of another run for the same mission(s) that starts immediately following the first run.

An In-view Period occurs whenever a supporting station can see the mission.  This Interval Period option is similar to the above mission-only options in that it requires a schedule period option that is the same, that is, is based on the in-view option.  Here the start of each schedule period is the start of visibility of the prime service for all stations in the station priority list.  This option takes the start, end and interval parameters which must also be whole numbers and applies them across the set of schedule periods in the same manner as the above by orbit option.

Care must be taken with this option as with the schedule period computations because the logic relies on a ZOE to define the end of a computed interval.

Windows may also be defined by aligning them to schedule period start times via the option Aligned to Sched. Period start times.  Enter the number of minutes from the start of any period the window is to start in the Begins at field, and the number of minutes from the start at which the window is to end in the Ends at field. The repeat cycle value is not needed here since it implicitly cycles with each schedule period (which also means that no more than one window can be used in a period).

Once all appropriate changes have been made to the options in the Schedule Windows window, the user is to return to the Schedule Request window through use of the OK button at the bottom of the window.  Changes made here are not stored if the user chooses Cancel from that higher level window.

19.7.9
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission-Only Events

 XE "schedule windows:mission-only" \b The Mission-Only Events window enables the modeler to require a service of each scheduled event to occur during the specified mission event.  Note as defined above under PEs, the user may direct which service of a PE is to have the mission-only event processing applied to it.  Refer to that documentation for details.  

The POCC may request that a service be scheduled around a spacecraft condition that exists for only a few moments; for example, the spacecraft's apogee or perigee; or during times when the spacecraft is in sunrise, or in sunset.  This requires that a designated window be modeled around the times that the spacecraft is predicted to be entering these conditions.

Services may also be requested by the POCC to occur during times when the spacecraft is over land, frozen land, water, frozen water, and any other user-defined land boundary.  The analyst approaches this request in the same manner as scheduling services around momentary events; that is, building a window into the modeling scenario and scheduling the requested services accordingly.

If chosen, the Mission-Only Events button at the bottom of the Schedule Request window will invoke the Mission-Only Events window XE "window:Mission-Only Events"  similar to that shown in Figure 19-47.

[image: image41.png]Mission—Only Events

Only events requested in this missions Coverage Model
are available for selection.

To schedule during an event, select Yes.
To not schedule during an event, select No.
To schedule regardless of events. select Ignore.

Ground Trace
Events

Spacecraft
Events

Event Yes MNo Ignore | Event Yes No

In sun
Sunset
Sunrise
Over land
Over water

In sun
Sunset
Sunrise
Apogee
Perigee
fAsc. Node
Dsc. Node

v
v
v
»
»
»
»

Event Window

When not ignored, generate a scheduling window which
begins [5 Minutes  [before and ends [5 Minutes
after  §/C Sunset/Sunrise — | events,





Figure 19-47.  Mission-Only Events Window

As shown at the top of this window, only events that have been previously requested in the coverage model for the mission in question are available for selection.  If the event you want to schedule is unavailable, you must go back to the coverage model for this mission, request the appropriate event and rerun the CAS software.  Review the appropriate CAS output reports to ensure that the events you requested were generated.

The event window in the large box in the middle of this window is divided into two sections, labeled Spacecraft Events and Ground Trace Events, respectively.  Within this box, users can choose up to one of three options for applicable events across both sections.  The three options that can be chosen for any event type in any category are Yes, No or Ignore. Note that if coverage data was not generated for a particular mission-only event, then only the Ignore option will be available for the event.  For example in Figure 19-47, scheduling can not consider apogee, perigee, ground trace XE "ground trace"  over land or ground trace over water events.

 XE "ground trace" A Yes option indicates that any affected services are only scheduled during the occurrence of that event, or within a window around that event as appropriate which will be defined below.  A No option indicates that the affected services are to be scheduled outside of that event or window.  An Ignore option indicates that the scheduling process is to ignore the occurrence of any of the event types in that category when scheduling.  This means that the events may or may not occur during any services but no notice of their existence or absence is to be made.  

In other words, you may elect to schedule when the event occurs by selecting the Yes toggle, or when the event does not occur, by selecting the No toggle. Or you can choose to not have the event play any role in the scheduling process by selecting the Ignore option.

Event types that consist of a single identifiable event time may utilize a window around the specific event.  A definition of the event window definition sentence where this single window may be specified is given below after an explanation of each event type.  In order for the window to be effective, you must set an event option menu in that sentence to match a chosen event type.  In addition, global mission-only window definitions could have been made in the Basic Mission Data window for the current mission which would automatically apply here unless overridden by the local window.  Refer to 19.4.  However, these global windows are treated exactly the same as the below defined windows.

The term ground tracexe "ground trace:defined" refers to the line of subpoints that are made by a spacecraft with the Earth as it travels in its orbit.  These subpoints are generated on the surface of the Earth by projecting a straight line from the spacecraft through the center of the Earth.  Refer to the orbital mechanics appendix in Volume 3.  In the following discussion the acronym S/P, for subpoint,xe "subpoint" is used in place of ground trace.

The subpoint (ground trace) events are composed of several types of events.  Refer to Volume 3 for details on coverage model construction of these categories.  The first category is a sunlight on the subpoint in which the types are In sun, Sunset and Sunrise.  The Ground Trace, In sun, Yes option indicates to only schedule the affected services if sunlight is on the subpoint.  If darkness is desired on the subpoint, then the Ground Trace, In sun, No option should be chosen.  A window may not be used with these basic sunlight and darkness options.

If a subpoint transition event from darkness to light is desired, then the S/P sunrise yes option should be used.  If the transition event from light to darkness is desired, then the S/P sunset yes option should be used.  A window may be used with the S/P sunset yes option, however, a window is not currently available for the S/P sunset no option.

The second category is related to Earth surface features on the subpoint in which the types are Over Land and Over Water.  The S/P over land yes option indicates to only schedule the affected services when the subpoint is over land or frozen land.  If over land is not desired on the subpoint, then the S/P over land no option should be chosen.  A window may not be used with these options.

The S/P over water yes option indicates to only schedule the affected services when the subpoint is over water or frozen water (ice).  If over water is not desired on the subpoint, then the S/P over water no option should be chosen.  A window may not be used with these options.

If a subpoint transition event from darkness to light is desired, then the S/P sunrise yes option should be used.  If the transition event from light to darkness is desired, then the S/P sunset yes option should be used.  A window may be used with the S/P sunset yes option, however, a window is not currently available for the S/P sunset no option.

The Event Window specification sentence near the bottom of the Mission-Only Events window contains two input fields and a menu option.  This sentence in its default conditions appears as When not ignored, generate a scheduling window which begins ##### minutes before and ends ##### minutes after EVENT WINDOW NOT USED events..  The first input field may contain the before window specification which may be a whole number with a maximum value of 99999 or a decimal number with only one digit of accuracy with a maximum value of 999.9.  A minimum value of -9999 (-99.9 decimal) exists (see below for meaning of a negative number).  This field is normally input in minutes but an option menu exists which allows either seconds, minutes, hours, days, HHMMSS or DDHHMM formats to be used.  Note as defined for similar type time fields, care must be taken when this option menu is used due to in-place data conversion.  The second input field may contain the after window specification which is defined exactly the same as the before window specification. A value of zero (blank) in either of these fields is allowed, as long as the other is non-zero, where the zero is interpreted as starting at the event occurrence time.  See below examples for information on conflicting data in these fields.

Note that negative numbers are supported for both fields which in effect would move the window to a position outside of the actual event concerned.  For example, assume that an apogee event has been requested with this window field defining five minutes before (first field equals 5 minutes) and eight minutes after (second field equals 8 minutes).  This would define a 13 minute window including the apogee event in which the affected service could schedule.  Note that if a MINC greater than 13 minutes is defined by the schedule request then a geometrically impossible to schedule situation would be created.  Now assume that the requirement was changed so that the same 13 minute window was to start 2 minutes after reaching the apogee event.  This would be done by shifting the "before" of the window to -2 minutes (the new start) and the "after" to 15 (the new start plus the window length).  Note that both fields should not be negative at the same time as a simple rule if one field is negative, the other (non-negative) field needs to be greater than the absolute value of the negative one.

The final option allows you to schedule only when the ground tracexe "ground trace" is over a specific user boundaryxe "boundary area", that is, a geographic boundary which you have defined in the coverage model for this mission.  Although this is actually a ground trace option as were several others above, it is placed separately in the window due to its different method of operation.  Refer to presentation of boundary areas in Volume 3 for details on coverage model construction.

To activate this option, choose the User Boundary: button at the bottom of the Mission-Only Events window to obtain a list of all defined boundaries for this mission.  The Select User Boundary List Manger will appear.  Select a new or different boundary and chose OK from the bottom of this List Manager window to change or Cancel for no changes.  A window may not be used with this option.

Once all appropriate changes have been made to the options in the Mission-Only Events window, the user is to return to the Schedule Request window through use of the OK button at the bottom of the window.  Changes made here are not stored if the user chooses Cancel from that higher level window.

19.7.10
 seq head5 \r0 \h 

 seq head4 \r0 \h Schedule Options

The Schedule Options window XE "window:Schedule Options"  combines many user definable options which influence the NPAS scheduling process.  Special schedule satisfaction options and procedure options are displayed that override the standard scheduling procedures.  Dynamic rescheduling is never invoked for any geometric scheduling analysis even if so defined here.

If chosen, the Schedule Options button at the bottom of the Schedule Request window will invoke the Schedule Options window similar to that shown in Figure 19-48.
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Figure 19-48.  Schedule Options Window (Example 1)

At the top of this window is the toggle Dynamic Rescheduling which has a set of toggles that allows the placement of schedule requests anywhere within the priority scheme of a model and guarantees a defined percent satisfaction (if it is physically possible, that is, and not a geometric impossibility.)  Dynamic rescheduling xe "dynamic rescheduling" \ballows the user to define that previously scheduled services for other missions may be bumped or deleted, with subsequent reschedule attempted, in order to meet defined requirements for the current mission.  These options are available for playback missions, however, desired mission satisfaction is based on lost data.  See below for details.  Forced handover XE “forced handover support” , hybrid supportxe "hybrid support", and GOxe "geometric optimization" (see below) are all supported here.  The user has options to bump all other missions, only some other mission, or event to remove a range of current mission schedule requests/schedule periods if they do not attain a certain level of satisfaction.

At the top of the dynamic rescheduling box is the sentence Invoke when schedule satisfaction is less than ###.### percent..  The default value for the percent defined is 100.0 percent.  This percentage is used in conjunction with one of the five toggle options under Dynamic Rescheduling when the schedule request, including all other schedule satisfaction criteria as defined in the Schedule Satisfaction window, does not attain or exceed this value.  This input field must be entered as a decimal figure, including decimal point, with up to 3 digits of decimal accuracy supported.

Often dynamic rescheduling preliminary runs are made to determine the geometric situation of the schedule request.  A percent satisfaction is given in the Schedule Request's Requirement Summary Report which is part of the schedule process output.  The percent given in this report is given in four decimal digits of accuracy.  This is intentional so that the user will know exactly how to round that value into three decimal digits to be placed into this field.  This is necessary because the exact defined amount of schedule satisfaction must be attained in order to cause the dynamic rescheduling process not to be invoked.

The first of the five dynamic rescheduling toggle options is Bump any other mission which, other than the schedule satisfaction percent desired trigger, requires no further information.  If this percent satisfaction is not reached, then the scheduling process will unschedule higher priority missions one schedule request at a time until the desired percentage is reached.  Note that ANTD artificial missions are not affected nor are other schedule requests of the current mission.

It is possible for a schedule request to bump another schedule request which may also contain a dynamic rescheduling option.  This may be a schedule request for the same mission (see below) or a different mission.  In any case, the process actually gives highest priority to the last schedule request to invoke dynamic rescheduling.  After obtaining the desired satisfaction, the process will reschedule the other schedule request in question using the same dynamic rescheduling logic.  Each of these bumped schedule requests is considered a separate process.  There is no limit on the number of invoking schedule requests. There is a limit on the number of active processes with up to 20 simultaneous processes supported.

As with all the options for dynamic rescheduling XE "dynamic rescheduling" , there can exist situations where the invoking schedule request cannot attain the desired percent satisfaction.  It may be physically unattainable or other schedule requests which were not bumped kept the current schedule request from attaining its goal.  In any case, the program recognizes this as a trap situation and an error is issued.  It will schedule the current schedule request as much as possible and then reschedule all other bumped missions.  If any later dynamic rescheduling processes were to bump this trapped schedule request XE "schedule request:trapped" , the process would automatically treat that schedule request differently upon further resolution of it's dynamic rescheduling.  It would not attempt to dynamically reschedule this trapped request again, but the system would let its satisfaction fall at it's given priority for the remainder of the run.  The program supports up to 50 different trapped (unsatisfied) dynamic rescheduling schedule requests per run.

Affected copy functions XE "schedule request:copy function"  must be reversed during the dynamic rescheduling process.  This process supports up to 100 such copy function requests.  If more than 100 such requests are encountered in a run prior to the last dynamic rescheduling schedule request, an error message is generated.

If the second dynamic rescheduling option Bump missions NOT in the bump list is turned on then a bump priority list XE "bump priority list"  must be created.  See Figure 19-49 for an example.  The Bump list can either be used as a list of mission whose schedule requests can be bumped or a list of mission whose schedule requests cannot be bumped dependent upon the toggle selected under Dynamic Rescheduling.
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Figure 19-49.  Schedule Options Window (Example 2) XE "window:Schedule Options" 
If the Bump mission NOT in the bump list option is activated and no prior bump list was chosen then the label NONE  will appear behind the button Bump List: found below all the bump toggle options, otherwise a bump list number will appear there.  In any case, to create/edit/select a bump list, the user would choose the Bump List: button.  If any bump priority lists have been defined, they will be displayed for selection.  Selecting the Create/Edit button will invoke the Bump Priority List window XE "window:Bump Priority List" .  See Figure 19-50 for an example.
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Figure 19-50.  Bump Priority List Window

The ID of the displayed bump priority list is at the top of the window, while the missions associated with it are displayed under the Missions label.  To add missions to the list, use the Add Missions button; to delete, use Delete Missions.  In each case, a list of missions is displayed to select from.  To create or modify another bump priority list, enter an ID in the field and select the Edit or Create Bump List: button. For a list of schedule requests that utilize the displayed list, select Show Users.

Under the current Bump missions NOT in the bump list option, the dynamic rescheduling process attempts to satisfy the invoking schedule request by in essence backing up in reverse priority order.  As it encounters the next candidate schedule request, it determines if the type schedule request is not in the list, and if so it is bumped, otherwise it is left alone.

As mentioned copy functions are handled in the reverse process of all other schedule requests, even for the current mission.  If the schedule request is not a copy function then other operations occur.  If it is the same mission as the invoking or an ANTD artificial mission, it is ignored.  If it is a different mission, the bump priority list is consulted.  If the mission is not in that list, the schedule request is unscheduled.  If it is in the list, it is ignored.

The next option Bump ONLY missions in the bump list is more flexible than the previous option, but may require more work in the set up depending on the size and complexity of the model.  In particular, the only difference is that only missions in the list can be bumped.  This includes the current or ANTD missions as well.

The next option Bump this mission is used for special single mission scheduling procedures.  In particular, this option operates only on the schedule requests of the same mission.  See Figure 19-51
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Figure 19-51.  Schedule Options Window (Example 3) XE "window:Schedule Options" 
As can be seen when the Bump this mission option is chosen, the bump priority list section is replaced with the button Initial entry to bump: which is followed by a schedule request number.  The default value here is the current schedule request number.

This option was specifically designed to be used in a series of complimentary schedule requests.  Initial schedule requests would attempt to schedule some particular requirement, usually difficult or tricky, such as at least 3 events per schedule period of prime service length 15 minutes each.  If this could not be obtained, then the complimentary schedule requests would attempt to schedule two events of 25 minutes each.  Such considerations such as minimum separation requirements actually could make the latter requirement easier to satisfy.  In any case, if only 1 or 2 of the 15-minutes events were scheduled, the current option allows the removal of this partial satisfaction and the secondary schedule request is given a chance to schedule at a 100% satisfaction level.

As a simple extension of this capability, the next option Bump schedule periods of this mission was designed to allow this process to be carried down to the individual schedule period level of the invoking schedule request.

In addition, this type of requirement satisfaction modeling often requires multiple schedule requests in sequence.  For example, multiple specific windows XE "schedule windows"  may be required.  The addition of the choice of an different initial schedule request ID from which to start the dynamic rescheduling XE "dynamic rescheduling"  (actually service deletion for these options) is supported.  If either of these last two dynamic rescheduling "single mission" bump toggles is chosen the button Initial entry to bump: appears with the current schedule request ID immediately following (default).  If this button is chosen, the Select Initial Bump Entry List Manager window pops up listing all schedule request priority IDs for the current mission.  An earlier schedule request can be chosen, that would define that all schedule requests from and including that one up to the current schedule request for this mission are subject to dynamic rescheduling control (deletion) by the current schedule request.  Use of that window is similar to many others and fairly simple.  It will not be defined here.

Note use of these options with a range of schedule requests under control of the "last" schedule request in the range requires careful thought and model construction on the part of the user.  In many ways this is an advanced scheduling feature.  In particular, the schedule requests must be constructed to be complimentary for schedule satisfaction requirements.  That is, each schedule request in the range should consider those scheduled prime services of the previous schedule requests.  Multiple sets of such ranges in sequence for the same mission, and even a range within a larger range, is supported.  Care must be taken when setting up such models since as mentioned above, dynamic rescheduling is never performed during a geometric scheduling run.

There are two sub-options available for both of the last two dynamic "single mission" bump options.  They are Process the first partial S.P. and Process the last partial S.P..  Both of these options operate similarly and either or both may be active.  If the first sub-option is on, the program is instructed to treat any "partial" schedule period that occurs at the beginning of a run as completely satisfied regardless of what is actually scheduled within it.  This is used in computing the schedule satisfaction value applied against the dynamic rescheduling trigger amount specified in the first input field of this window.  The second sub-option relates the same reduced scheduling satisfaction requirement to any partial last schedule period for this mission in the span of the run.  A partial schedule period at the beginning of a run can occur if the schedule period mission-only or in-view calculation options are used.  Also, they can occur if schedule period offset is used.  Partial schedule periods at the end of the span are quite common as schedule periods are usually propagated from the start of the span independent of the end of the run.

The next box in the Schedule Options window contains the toggle Schedule period (SP) boundaries which is used in conjunction with request schedule satisfaction by number of events scheduled (by count) only as defined in the Schedule Satisfaction window.  There are two choices that appear in this box if the above toggle is on.  The first option, Schedule within boundaries if possible, if on, defines that the scheduling process should attempt to force prime service lengths of MAXC into every schedule period.  This means that the program attempts to fit the entire prime service length of MAXC within the boundaries of each schedule period.  If this cannot be accomplished, the program proceeds to schedule normally. That is, counting services within the schedule period in which they start and allowing them to overlap into following schedule periods as required to maximize prime service length (up to MAXC and at least MINC) and meet a count of MINS in each schedule period.  If, however, the option Must schedule within boundaries is selected, then if a prime service of length MAXC cannot be scheduled in a given period, then the service won’t be scheduled. This placement guarantees that the prime service falls completely within the schedule period. Note that these two options are available for use by MAXEL scheduling but are not available with the fourth and sixth station scheduling options of the Station Options window Take down all services and antennas and Schedule by antenna priority, respectively.

The toggle in the next box, Placement within SP freetime, allows you to define where on a freetime to place an event.  If the first option is chosen, then a random number process is used to place the prime service within that freetime. The random number seed used in this process is user definable and located in the Scheduling Control Options window.  Refer to the discussion on the Scheduling Control Options window, paragraph 19.10.2.6, for setting the random seed number XE "random seed number" .  The second option, Place at the start or end of freetime, places the prime service all the way to the right or left in the freetime based on the prime number.

It is important to understand the distinction between a visibility XE "visibility"  and a freetime XE "freetime"  as used by the above option.  One visibility may consist of one or more freetimes where a freetime is a part of a visibility that is remaining after other scheduling constraints (or requirements) are removed.  This includes service/antenna unavailability due to higher priority missions, separation requirements, etc.

The next box in the Schedule Options window, Figure 19-48, contains the toggle Schedule Elevation Options which is used for special visibility sorting/rearranging and schedule processing.  There are two sub-options associated with this toggle with only one of which can be active at any time.  The first option, the default, is Schedule by Maximum Elevation priority which if used instructs the scheduling process to process all visibilities in maximum elevation angle (MAXEL) priority order.  This option is only valid for standard schedule requests (no PEs, playbacks) and if used may affect the performance of other non-MAXEL schedule requests of the same mission as the input visibility data (for that mission only) is physically sorted in MAXEL order.

This option is typically a GN supported request.  It is intended to force the longest passes, that is longest prime services, to be scheduled first.  This is because at any station, (ignoring odd antenna masks) the highest pass overhead, (the largest maximum elevation) is the longest at that station.  Also, this procedure tends to distribute randomly the schedule passes over the entire set of stations in the station priority list of that schedule request.  This tends to even out station "loading distribution".

The other sub-option is Schedule by AOS priority which if used affects the scheduling process by establishing that the AOS order of the visibilities has the highest priority in scheduling after the overall prime service length (which always has priority) is scheduled.  This toggle option is not available for PEs or for playback schedule requests.  This type of scheduling has been used with success in satisfying health and safety requirements of various GN supported missions.

At the bottom of the Schedule Options window is the Special Schedule Options button.  Click on this button to display the Special Schedule Options window XE "window:Special Schedule Options" .  Initially this window will appear with two toggles, one each in two boxes with the  phrase No options requested in each.  If the first toggle Special Schedule Options is activated then the window changes to be as shown in Figure 19-52.
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Figure 19-52.  Special Schedule Options Window (Example 1)

xe "geometric optimization"The toggle Geometric Optimization will appear as the default active option of the seven available options under the Special Scheduling Options toggle.  Only one of these five may be active at any one time. Geometric Optimization (GO) is the default option.  When active, another box appears at the bottom of this window which allows further sub-option definition.  GO is an alternate scheduling algorithm to the standard PE scheduling algorithm.

A general understanding of the theory behind GO is helpful in deciding which GO sub-options to employ.  Once an initial schedule is determined for the schedule request, a process may be invoked in which alternate events are evaluated in place of appropriate initial events, with the goal of maximizing the total scheduled prime service time.  This process is referred to as backtrack scheduling or backtracking XE "backtrack scheduling" .

Since backtracking increases the execution time of the Schedule process, different levels of backtracking utilization are available to the user.  These sub-option toggles, presented in the Backtrack Scheduling Options in the GO sub-option box, are as follows:

a. Do not use backtrack scheduling instructs GO processing to use the initially generated schedule as the final schedule for the schedule request.  Backtrack scheduling is not invoked using this option.  This option normally has the fastest execution time of the GO options although it does not assure an optimal request scheduling.

b. Always use backtrack scheduling instructs the GO backtracking algorithm to execute until the total scheduled time for the request has been maximized.  Consequently, this option has the longest potential execution time of the GO options.

c. Enable backtrack scheduling, time permitting is the default backtracking sub-option for GO processing.  If on, this sub-option defines that backtrack scheduling will only be invoked if the approximate maximum number of meaningful schedule event combinations is less than an internal limit.  This limit, currently equal to one hundred million event combinations, was empirically selected as the resultant GO execution time is comparable to GO without using backtracking.  

d. Enable if schedule combinations are less than is similar to the above option, but lets the user set the internal backtracking combinatorial limit.  If this toggle is on, a data input field appears immediately to the right in which the user is to enter a value.  The value entered into this field is multiplied by ten thousand within GO processing, and the resultant product is used as the combination limit for backtracking.  Two hundred thousand is the largest number that can be entered into this field; larger numbers will default to one hundred million total combinations.  Consequently, the execution time of a GO request will be dependent upon the limit used.

It is important to note that GO processing maximizes total time scheduled (based on user defined sub-options) for a request while respecting event priorities assigned by the user.  The user assigns priorities to events by selecting a sub-option from the Priority options box of this window.  These sub-option toggles are as follows:

a. Give priority to earlier AOS times is the default priority sub-option for GO processing.  If active, this sub-option gives all stations in the request's station priority list equal scheduling priority.

b. Give priority based on station ID number is usually only used for program testing purposes.  The sub-option disregards the priority ordering  of the stations in the station priority list.  Instead, priority is assigned based on the station numbers.  The lowest station number is given the highest priority over the higher numbered stations.  This sub-option based purely on the raw station number would probably have little direct application.

c. Give priority based on the station list requests the GO process to respect the priority ordering of stations as they appear in the request's station priority list.

The first five options in the Special Schedule Options box need to be addressed.  The first toggle, Normal Forced Handover  Scheduling,  if on, defines that forced handover support XE "forced handover support" , not including prepass or postpass times, is to occur between two prime services of two different, but similar, events.  Use of this option is highly complex and is covered in more detail in 20.9.  But in general, how this occurs, what services, stations, etc., are to occur is a function of the sub-options chosen.  When this option is on, a box appears at the bottom of this window with these sub-options.  See Figure 19-53 for an example.
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Figure 19-53.  Special Schedule Options Window (Example 2) XE "window:Special Schedule Options" 
The first label Number of schedule periods to consider at once: is followed by an input field.  Use of this field is optional, and not recommended, for the non-expert user.  The next label, Count overlapping time of prime services toward minimum service length requirement?, is followed by an option menu.  This menu option contains No  (the default) and Yes.  Refer to 20.9 for a definition of the use of these options.

Next are four sub-options that define on which stations are used or preferred for use between handover services.  Also, refer to 20.9 for a complete explanation of these.

The option Alternate Forced Handover Scheduling  XE “forced handover support” permits the user to define a relationship between overlapping events that is different from the standard forced handover method. This option would only be used if the request were scheduling multiple services in each PE.  Under normal forced handover scheduling, the secondary service of the overlapping event aligns its AOS with the LOS of the prime service of the event which is overlapped. The alternate forced handover scheduling options allows a user to relate the secondary services of the overlapping event to the AOS of its own event.  The same options that appear at the bottom of the window for the normal forced handover scheduling option also appear for the alternate option.

The next toggle, Invoke Hybrid Support scheduling, if on, defines that two services are to be scheduled at the same time not including prepass or postpass times.  Hybrid support is typically an emergency support request involving two stations giving simultaneous coverage to establish the accurate location of the spacecraft through tracking services.  There are other possible scenarios, such as doubling the data flow, etc., that could conceivably use hybrid support.  When this option is on, a box appears at the bottom of this window with the same first optional sub-option as for forced handover above.  Refer to 20.9 for further details on hybrid support modeling.  XE "hybrid support" 
The next toggle Truncate Service to nearest minute defines that any schedule prime service will be truncated within the available visibility period to the nearest whole minute in length.

The next toggle Start Service on nearest minute specifies that any schedule prime service will be truncated within the available visibility period to begin at the next whole minute in time.  This option is available only with normal ST and PE scheduling, that is no playbacks, forced handover, hybrid support, SSEs, GO, etc.

The final special schedule option is Random Loading, which allows the start times of events to be scheduled randomly within schedule period boundaries.  If this toggle is selected,  two options are presented in the Random Loading Options sub-options box.  

The option Statistical data output only, DO NOT generate schedule is to be used in conjunction with the Random Loading Analysis XE "Random Loading Analysis"  processes, and is basically used to generate a probability distribution for scheduling a specific scheduling event at a random time at the request’s priority.  Basically, what happens here is that a random start time will be generated that falls within period boundaries.  Then the program will try to schedule the PE as close to the start time as possible. However, the PE is never actually inserted into the schedule, and the length of time between the desired PE start time and the closest time it could schedule is saved to an auxiliary data file.  The scheduling process continues by generating another random start time for the event.

The rules governing use of this sub-option are as follows:

· Schedule periods need to be defined by Time.

· The schedule period length must equal the span of the Schedule run; that is, there will be only one schedule period for this request for this run.

· Schedule satisfaction is by Count.

· The number of events per schedule period should be a large number (say between 1000 and 10000) to ensure statistically significant results. Note that no events are actually scheduled.  

· Scheduling will occur on all subsets of stations in the request’s station list in different trials.  For example, if stations T041 and T174 are the only two stations in the list, then three sets of probabilities will be generated: one as if T041 were the only station in the list, one as if T174 were the only station, and one as if both were in the list. 

The second option, Generate schedule and statistical data output, is the more commonly used since it allows the schedule request to be modeled in the normal way (with respect to constraints and requirements).  Using this option, the only difference from normal PE scheduling is that the algorithm will try to randomize the location of each event in each schedule period.  An example of this window is shown in Figure 19-54.
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Figure 19-54.  Special Schedule Options Window (Example 3)  XE "window:Special Schedule Options" 
The second box on the Special Schedule Options window has a toggle labeled Window Options, which will be unavailable if the Random Loading toggle is on (Figure 19-54).  If the Window Options toggle is on (Figure 19-55), the box will contain four options of which only one can be turned on at a time.  Each of these four options generates a window that is propagated across the span of the run, with the window being 1 day and the interval being 2 days in length.  The alignment and start of each of these options are different.  These options can be used with any schedule request type although creating such gaps may "play havoc" with the schedule satisfaction and reporting for playbacks, SSEs, etc.
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Figure 19-55.  Special Schedule Options Window (Example 4)  XE "window:Special Schedule Options" 
The first option Schedule on Odd Julian Days if on instructs the scheduling process to only schedule on odd days where odd is determined from the start of the calendar year in which the run occurs (the first day of the year is day 1 and is odd, etc.).  The day and year of the run are determined from the start date set in the Global Schedule Options window.  Refer to 19.7.10 on schedule options for information on this window and date.

The second option Schedule on Even Julian Days is the same as the above option, only even days are allowed.

The third option Schedule on Odd Days from start of run if on instructs the scheduling process to only schedule on odd days where odd is determined from the start of run (the first day of the run is day 1 and is odd, etc.).

The fourth option Schedule on Even Days from start of run is the same as the option three above, only even days are allowed.

Once all appropriate changes have been made to the options in the Special Schedule Options window, the user is to return to the Schedule Options window through use of the OK button at the bottom of the window.

Once all appropriate changes have been made to the options in the Schedule Options window, the user is to return to the Schedule Request window through use of the OK button at the bottom of the window.  Changes made here are not stored if the user chooses Cancel from that higher level window.

19.7.11
 seq head5 \r0 \h 

 seq head4 \r0 \h Inclusion/Exclusion Options

 XE "exclusion of secondary" 

 XE "inclusion of secondary" The Inclusion/Exclusion Options windowxe “window:Inclusion/Exclusion Options" is used to request the simultaneous scheduling of two spacecraft on one antenna, to exclude a spacecraft from scheduling within a certain angle of the sun, or to exclude two spacecraft from scheduling at the same time.  The use of the options in this window is quite advanced with a lengthy explanation given in 20.11 and 20.12.  The following explanation of the user interface is very general. All the options here require special modeling to be added to the coverage model for the current mission.  Refer to Volume 3 for details on the coverage model requirements.

If chosen, the Inclusion/Exclusion button at the bottom of the Schedule Request window will invoke the Inclusion/Exclusion Options window similar to that shown in Figure 19-56.
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Figure 19-56.  Inclusion/Exclusion Options Window

The first box in this window has a toggle Inclusion Options which if on reveals three options only one of which can be active at any time.  All three of these options deal with two spacecraft scheduling on the same antenna at the same time for part or all of these affected services.  The other mission is defined through a button immediately following these options.

The default scheduling process is to disallow two missions, or even the same mission, from scheduling on the same antenna at the same time unless it is within the same event (PE).  The first toggle This event may overlap services of the other mission if on defines that a mission can be scheduled simultaneously or non-simultaneously with another mission.  This means that the two missions may or may not be in view within the specified angle at the same time.

The second toggle Only schedule when the other mission is visible if on forces the current mission to schedule only during the intersection of the visibility periods of the current mission and that other mission.  Note that this does not mean that the other mission was also scheduled at the same time as the current, only that the visibilities for both were at the same time.

The third toggle Only schedule when the other mission is scheduled if on schedules  the current mission only during previously scheduled services of the other mission on an appropriate service type which falls within the specified angle.

The Other mission: button is used to display a List Manager window of all active missions.  See Figure 19-57 from which the appropriate other mission can be chosen.  Once again, this modeling is meaningless unless the proper coverage model parameters are constructed.
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Figure 19-57. Selection of Inclusion Mission

Select the desired mission and click on OK  The mission name will be reflected in the Inclusion/Exclusion Options window.  Choose Cancel to return without selecting any mission.

The second box in the Inclusion/Exclusion Options window has a label Exclude marked interference visibilities for... and contains three options of which any or all can be active at any time.  Of course, as above, use of these toggles is dependent on predefined coverage model parameters.

The first toggle, Solar events, defines that the current mission is to consider any solar interference XE "solar interference"  and related separation angles in the scheduling process.

The second toggle, Events with the angle apex at the station, defines that a particular type of spacecraft mutual interference XE "mutual interference" \t "See also exclusion of secondary" 

 XE "mutual interference"  is to be considered in the scheduling process.  The geometry of this situation is where another mission is interfering with the current mission such that the two telecommunication return signals are within a certain angle as measured from the station antenna.  For this option a separate Schedule Separation Angle file  XE "Schedule Separation Angle file" must exist.

The third toggle, Events with the angle apex at the current mission, defines that a similar geometric spacecraft interference situation is to be considered in the scheduling process.  Here the other mission's return signal is interfering with the current mission's return signal, however, the other mission is pointing within a certain angle of the current mission's onboard antenna.

Once all appropriate changes have been made to the options in the Inclusion/Exclusion Options window, the user is to return to the Schedule Request window through use of the OK button at the bottom of the window.  Changes made here are not stored if the user chooses Cancel from that higher level window.

19.7.12
 seq head5 \r0 \h 

 seq head4 \r0 \h Schedule Request Window Termination

Once all appropriate changes or additions have been made to a particular Schedule Request window, the user has six choices of operation.  At the bottom left of that window is located a box labeled Record Functions.  Within this box are six choices.  The first choice Save if chosen will save any modification and return the user to the Mission Support window for that mission.

The second choice Cancel will not save any changes, including those in lower level windows that contained only OK, and also returns the user to the Mission Support window of the current mission.

The third choice Report will generate an English-language report of the modeled schedule request options.  This report is similar to the report that can be generated for a mission, an example of which was shown in Figure 19-6.

The fourth choice Next will save any changes as Save, above, but instead of returning to the previous higher level window, it will take the user to the next Schedule Request window of the same mission.  If no more requests exist for this mission, this button becomes "dormant."

The fifth choice, Prev, will return the user to the previous (as in, “next higher priority”) for the mission.  If no such request exists for the mission, the button becomes dormant.

The sixth and final selection in the Record Functions box is the Help button, which will activate a help window for the schedule request.

19.8
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Specific Schedule Event Request

Another type of schedule request is the Specific Schedule Event, XE "schedule request:specific schedule event"  denoted by SP in the Mission Support window.  See Figure 19-58 for an example of that window XE "window:Mission Support"  with only that type of request.
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Figure 19-58.  Mission Support Window with SSE Request (# 440)

The mission ID, name and any SUPIDEN are displayed at the top right of this window under the label Mission.  These values are taken from the Basic Mission Data window just as for any other request type.

SSEs are processed in the same priority order as any other schedule request, thus they are not guaranteed complete schedule satisfaction in a conflict scheduling run.

SSEs are designed to contain specific events that are PE equivalents with exact start and fixed duration of up to eighteen different services per SSE.  In addition for each SSE, both before and after tolerances for the entire event are supported.  However, unlike PE scheduling, the rigid positioning of the services within the SSE to each other is always maintained.

As with any other schedule request, SSEs are created through the Create button in the Schedule Requests scroll window. Note that an SSE database must be associated with the model to create an SSE request.

SSEs use the same Schedule Request window XE "window:Schedule Request"  such as shown in Figure 19-59.
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Figure 19-59.  SSE Schedule Request

An SSE request must have a valid code immediately following the Specific Schedule Event Code: label.  When new requests are created, nothing will appear and this should be one of the first things established.  Note that SSEs must also exist in the SSE DB at this time in order to choose the proper code.

SSEs require special attention to the various parameters defined in the Schedule Request window and its subsequent lower level window, invoked by selecting the PE/Datarate/SSE Code button and selecting Create/Edit for an SSE in the List Manager window invoked by the Select button.  An example of the Specific Scheduling Event Services window XE "window:Specific Scheduling Event Services"  is shown in Figure 19-60.
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Figure 19-60.  Specific Scheduling Event Services Window

An SSE is designed to contain specific events with exact start times and fixed durations of all services. There can be up to 18 different services per event. A single service within any event may start at any time in relation to the start of the entire event. However, at least one service must be active at all times, with no time gaps, once a service has started. This does not include any prepass or postpass times in such overlaps. For each event defined, both plus and minus tolerances for the entire event are supported. A plus tolerance causes the event times to be moved a defined amount of time forward, and a minus tolerance causes the event times to be moved a defined amount of time backward.

At the top of the Specific Scheduling Event Services window XE "window:Specific Scheduling Event Services"  (see Figure 19-60), the name of the mission and the SUPIDEN from the schedule request are shown at the Mission: label.  Over to the right is the Specific Schedule Event Code: associated with the type of event.  Note that there may be many SSEs that use the same code, and that any mission referencing this code will attempt to schedule all events associated with the code.  Below the SSE code is the ID number of the event, next to the label Specific Schedule Event ID:. This number can be treated as a global count of all SSEs in the model.

Below these fields but still in the upper portion of the window are the Start and End values for the Specific Schedule Event Times.  These define the overall start and end times for the event.  The times should be entered in units of Julian day, hour, minutes and seconds.

To the right of these fields are the Event Tolerances.  The Plus tolerance  defines the amount of time that can be added to the event start if necessary, and the Minus tolerance defines the amount of time that can be subtracted from the event start if necessary.  In other words, a non-zero plus tolerance allows the event to occur later in time, and a non-zero minus tolerance allows the event to start earlier in time.  The units for both fields are in hours, minutes, and seconds.

Below the event data is the service data window.  Services can be added to this box (and thus the event) using the Service Functions box near the bottom of the window.  Up to 18 services may be present in the service data window. For each service the following labels and fields are shown:

· Service No.. The number of the service relative to other services within the SSE.  The number can range from 1 to 18.

· Service ID. This is the ID of the service as defined in the network model.

· Requirement. The menu here defines whether the service is Prime, Mandatory, or Optional.  These terms have the same meaning for SSEs as for PEs, so you should refer to 19.7.3.1 for more information on these terms.  Like in PEs, exactly one service in an SSE must be designated as Prime.

· Phys. Ant.. Defines the antenna XE "antenna"  upon which the service should schedule.  If the number 0 is entered here, Schedule will choose the first antenna available at the time requested.

· Adjusted Start. Defines the start time of this service in relation to the overall event start time.  This value must not be a negative value.  Use of this field is optional.

· Duration. Defines the relative length of the service in units of hours, minutes and seconds. Use of this field is mandatory.

The Service Functions box allows you to add services to the service data window and to further define the signal parameters of each service.  The Add and Delete buttons allow you to add or delete services from the service data window using a List Manager window.  The Sig. Param. button invokes the Signal Parameters window XE "window:Signal Parameters" , an example of which is shown in Figure 19-61.


Figure 19-61.  Signal Parameters Window

This window shows the mission name, request SUPIDEN, and SSE Code like its parent window, and also contains a service data window.  This service data window, however, allows you to enter information pertaining to signal specifics and tracking.  For each service, the following options are available:

· Service No.. The number of the service relative to others contained in the SSE.

· Service ID. The service identification as specified in the network model XE "network model" .

· Tracking Type. The menu here allows you to define tracking for the service as one of None, Doppler, or Ranging.  The meaning here is identical to the tracking menu options shown in the Communications Parameters window (see Figure 19-30).  Further information can be found in the paragraph describing that window, and also in 20.2 on tracking services.

· Support Req.. The menu here allows you to specify whether the tracking service (defined in the previous field) is to be modeled automatically as a separate service or as a part of the current service (or neither, if no tracking options were selected).  If no tracking is used on this service, then None should be selected here.  If tracking is being used, then the Twin option indicates that it is a twin service and another service should automatically be generated by the Schedule program to model it.  Alternately, when using tracking the tracking can be modeled such that the current service also carries normal communication traffic by selecting Single from the menu here.

· Freq. Same meaning as in the Communications Parameters window (refer to 19.7.3.1)
· Polarization.  Same meaning as in the Communications Parameters window (refer to 19.7.3.1)
· Datarate.  XE "datarate" Same meaning as in the Communications Parameters window (refer to 19.7.3.1).

· DG Mode. Same meaning as in the Communications Parameters window (refer to 19.7.3.1).

· Simulation/Verification. Same meaning as in the Communications Parameters window (refer to 19.7.3.1).

The Event Functions box is just to the left of the Service Functions box, and contains four options.  Next allows you to advance forward to the next SSE for the given SSE code.  Create allows you to create a new SSE.  The new event will use the same SSE code and copy data into the new SSE from the current SSE. (Note that if you want to create a new SSE code, you must use the Record Functions box).  Select allows you to select and edit an SSE from the current SSE code type.  Delete will delete the currently loaded SSE.

The Record Functions box is identical to the Record Functions box used when editing PEs, so refer to 19.7.3.1 for information on these options.

19.9

 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Mission Support Window Options Box

At the bottom of the Mission Support window is the Options box.  See Figure 19-2 for an example of this box within the Mission Support window.  There are several mission support windows which may be invoked through this box, as well as two termination options.  The existence of an active window (already defined and active) is indicated by the color and lettering of the buttons.

19.9.1
 seq head5 \r0 \h 

 seq head4 \r0 \h Prepass and Postpass Times

19.9.1.1
 seq head5 \r0 \h General Use

 XE "prepass time" \b The Pre/Post Pass Designation Times window xe “window:Pre/Post Pass Designation Times"is accessed through the Pre/Post Pass Times button within the Options box in the Mission Support window.  Figure 19-62 is an example of the Pre/Post Pass Designation Times window which appears when that button is chosen.
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Figure 19-62.  Prepass/Postpass Designation Times Window

This window allows the user the ability to define a particular  XE "prepass time" prepass and postpass time  for a list of service types at a single station or all stations.

When chosen, this window appears as blank or contains the information of the first active Pre/Post Pass Designation record which matches the current mission.

At the left top of this window, is the label Mission:.  This is followed by the current mission name.  These cannot be changed here and are for reference only.

Next is the button Station: which if chosen will present the user with a list of active stations for this model in a Select Station List Manager window.  Operation of this List Manager window is very similar to many others previously explained.  However, the one difference is that the user is given the choice 0) all stations as an item in this list which if chosen means all pre/postpass times defined here relate to all missions not already defined through a previous window.

The Group: menu allows you to define the pre- and post-pass times of this record for a subset of stations from predefined sets.  These sets include GSTD, TDR, ESA, CNF, and the default set of any. This menu is similar to one found on the Basic Station Data window, which is used to define subsets of stations.  When  TDR, ESA, or CNF are chosen as a group in the Pre/Post Pass Designation Times window, the label Sub-group: and an schedule request field appear.  In this field, you can define how many SA antennas  XE "antenna" appear on normally-configured stations in the group.  Note that this field is only used to match pre- and postpass records to station definitions, and does not indicate anything about the station configuration to the Schedule software.

At the center of this window is shown each defined service and accompanying prepass and postpass times.  Up to ten services can be defined here with up to two windows supported for the same mission to allow up to twenty services total to be defined per mission.

Decimal numbers should be entered into the Prepass Time and Postpass Time fields.  These fields will appear for each service and may be left blank (indicating 0.0), may be between 0.0 and 999.9 minutes, or may be -1 indicating that only the opposite type of time is indicated through this record. The values entered here are default values in that they can be overrided on a station basis (refer to 19.7.7.5). Furthermore the actually scheduled prepass time can be lessened due to mission self-interaction (refer to 19.9.1.2) and mission family interaction (refer to 19.9.1.3).

Services  are added and deleted from this list through the Services buttons, Add and Delete respectively.  In particular, the Add Service button creates a list of services from which one, none or multiple services (maximum of 10 services) can be added to this window at a time.  The Delete Service button creates a list of services currently referenced on this window.  One, none or multiple services may be chosen for deletion.

The Status option menu allows the analyst the ability to place this pre/postpass definition window on hold, active or delete status.  Note: Changing a record's status to delete will erase all information for this record unless the Cancel button is chosen.

At the bottom of the Pre/Post Pass Designation Times window is a Record Functions box. This box contains several additional buttons.  The Save, Cancel, Next and Help buttons behave as expected.  The Select button is used for choosing which of the current mission’s Pre/Post Pass Designation Times records will be displayed.  The Copy XE "prepass time:copying"  button allows the copying of Pre/Post Pass Designation Times records from any of the missions for use with the current mission.

19.9.1.2
 seq head5 \r0 \h Mission Self-Interaction

Mission self-interaction  XE "mission:self-interaction" is the reduction of a scheduled prepass time for a (current) service event if the prior scheduled event on the same antenna (and thus also, same station) is for the same service and mission. The Schedule process will first schedule the current event as if there was no prepass time requirement and then it will schedule a prepass time in the intervening time as available. The resulting prepass time can vary from 0% to 100% of the modeled prepass time.

The reasoning is that, once a mission has been scheduled, the equipment can be assumed to be ready for another similar service to the same mission. No prepass time is needed if no other type of event intervenes.

19.9.1.3
Mission Family Interaction

Mission family interaction  XE "mission:family interaction" is the reduction of a scheduled prepass time for a (current) service event if the prior scheduled event on the same antenna (and thus also, same station) is for the same service but for a different mission of the same mission family. The Schedule process for a conflict type run will first schedule the current service event with a prepass time that is 25% of the modeled prepass time and then it will expand the prepass time in the intervening time as available. The resulting prepass time can vary from 25% to 100% of the modeled prepass time.

19.9.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Visibility Data Adjustments Window

The Visibility Data Adjustmentsxe “window:Visibility Data Adjustments" window provides the user with the ability to apply special adjustment factors and constraints to the visibility data on a per mission basis.  This window is accessed by the Vis. Data Adjust. button on the Mission Support window.  See Figure 19-63 for an example.
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Figure 19-63.  Visibility Data Adjustments Window

At the top left of this window appears the label Mission: which is immediately followed by the mission ID number and name.  This cannot be changed here but is provided for reference only.

The section of this window labeled Start Times with two additional labels and information is displayed under the mission name and number.  The first label Coverage Model has the mission start time immediately under it as defined in the coverage model.

The second label Mission Model has the scheduling process start date immediately under it as defined in the Global Schedule Options window of the model.  Refer to 19.7.10 on schedule options.

Within this section any or all of the toggles may be active.  The first toggle of this section is labeled Synchronize Coverage model data to Mission Model Start time.  If this toggle is on then the coverage model will be biased to begin at the start date and time defined in the Global Schedule Options window, providing that adequate data is available.

The Bias the Coverage Model start time to toggle is followed by two data input fields.  The first field is labeled YYYMMDD and the second field is labeled HHMMSS.  A start date and time can be entered into these fields which will bias the coverage model start date relative to the value defined.  This field requirement came from applications using D-tape predicts in the production of a COD.  D-tapes represent the predicted flight path of a given mission, which is usually a shuttle mission.  However, since launch times are often delayed, it is important to be able to adjust for this delay.  This field and the actual mission launch or bias time field allows the analyst the ability to compensate for delays in D-tape generated CODs.  The valid range of time in the second field is from 0 to 24 hours.

The preceding two options along with the Adjust visibilities by field of the Basic Mission Data window (19.4) represent all the possible ways to adjust visibilities in NPAS.  These adjustments were made available to the modeling users to conveniently plan models one or more years into the future since little is actually known about the exact positioning of an orbit other than the basic orbital elements very far in advance.  Using these adjustments, the user can then quickly adjust the orbit to match various expected phasing for any number of modeling reasons.

If any of the above three procedures are used to adjust the missions visibilities, it must be realized that the adjustment process will also move any mission-only events accordingly.  Such adjustments are applied to any sunlight condition, apogee/perigee points, ascending/descending nodes, over land/water and user defined boundaries.  Also, any inclusion or exclusion events  XE "exclusion of secondary" 

 XE "inclusion of secondary" would be similarly adjusted in time.  If the phasing between two spacecraft for any of the above mission-only/inclusion/exclusion conditions is a consideration in the accuracy of the model, the use of any of these bias adjustments should be avoided.  Instead, each mission should be accurately modeled through its coverage model with proper orbit and coverage parameters.  Then the appropriate events of any two or more such missions would be properly aligned.

The section labeled Visibilities appears next.  Under this is a label Adjustments in minutes: followed by two input fields.  These fields are labeled SOV and EOV, respectively.  These input fields specify an increasing, decreasing or shifting of the SOV or EOV time interval respectfully.  The SOV and EOV adjustment factors are to be decimal or whole numbers from -99 (-9.9 decimal) to 99.9 minutes.

Within this section any or all of the toggles may be active.  The first toggle, Screen Mask Type Visibility (10) Against Multipath Vis. (12) if on instructs the Schedule process to filter the type 10 mask (SN user S/C mask) visibilities around the multipath type.  Multipath visibilities XE "visibility:multipath"  are a subset of the full view occultation visibilities.  Multipath XE "multipath:interference"  represents an RFI caused when the line of site between the mission and station services is too close to the Earth.  Multipath visibility types eliminate this form of interference.  The net result of choosing this option is that there will be no multipath RF violations in the mask visibilities.

The next toggle, Generate Visibilities For Individual Station Services, will cause the generation of visibilities on an individual station service level providing the coverage model contains this data.

The Apply user defined windows (filter file) to visibilities toggle applies constraints to the scheduling process to only accept CAS generated visibilities that fall within designated windows of time.  This option requires the existence of a Screen filter file XE "Screen filter file" .  This file consists of a set of start and end times for a particular mission that are "filtered" against existing visibilities.  A filter file must be created through a text editor.

This filter file consists of rows of data with whole number and fixed format data in each row.  All data is left justified.  In particular, the format of a filter file by column is:

 150       200     1200

 153      2048     3448

 153      3448     4848

 153     11212    12612

 153     13612    15012

 153     20018    21418

a. Columns 1 through 3 contain the NPAS mission number.

b. Columns 6 through 13 contain the window start time in DDHHMMSS format relative to the start of the span.

c. Columns 15 through 22 contain the window end time in DDHHMMSS format. 

For instance, the first line of the example defines a window from 2 to 12 minutes after the start of the span for mission ID 150.

Also, activating this option will cause the window of the toggle Accept partially overlapping windows to appear.  This defines that coverage model generated visibilities over the designated area are to be used.  The analyst must choose the parts of visibilities that overlap one end of a window which are allowed by turning this toggle on.

Next on the Visibility Data Adjustments window is the Status: option menu which allows the user the ability to place this window (and lower level windows defined below) on hold, active or delete status.  Note: Changing the status to Delete will erase all information for this window unless the Cancel button is chosen.

Near the bottom of this window are three buttons which allow other types parameters to be set.  The first Mission-Only Time Adjustments if chosen will bring up the Mission-Only Time Adjustments window.xe “window:Mission-Only Time Adjustments"  Refer to Figure 19-64 for an example.
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Figure 19-64.  Mission-Only Time Adjustments Window

The Mission-Only Time Adjustments window allows the analyst the ability to force a shift in the occurrence of transition points as well as the start or end of intervals of the mission-only event types defined in the coverage model.  Refer to Volume 3 and to 19.7.9 on  mission-only events.  Input fields appear only for those mission-only events that have been defined for each appropriate mission in the coverage model.  Note that ascending nodes and descending nodes cannot be adjusted here.  Values for any of these fields are to be decimal numbers.  Ranges are between -99. and 99.9 minutes.

Spacecraft in-sun, in-dark, apogee, and perigee fields define the start and end adjustments indicating when the spacecraft is in these conditions.

 XE "ground trace" Ground trace in-sun, in-dark, land, water and user boundary fields define the start and end adjustments for these spacecraft Earth subpoint conditions.

 XE "ground trace" The next statement Ignore ground trace transitions that are less than or equal to #.# minutes. allows the user to ignore subpoint transitions that fall below or equal to a certain minimum value.  The time amount specified in this field should be given to the nearest tenth of a minute.  For example, if the user is interested in over land occurrences and does not wish to break up land intervals due to small lakes, etc., then the amount of time to cross the largest lake the user wishes to disregard should be entered here.

The OK button at the bottom retains the changes to this window and returns the user to the Visibility Data Adjustments window.  If the user does not "save" at that higher level window all changes will be lost.

The Exclusion Options button near the bottom of the Visibility Data Adjustments window, Figure 19-65, if chosen will bring up the Exclusion Data Optionsxe “window:Exclusion Data Options" window.  
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Figure 19-65.  Exclusion Data Options Window

The Exclusion Data Options window allows the analyst the ability to designate how to handle solar interference XE "solar interference" \t "See also Sun, as a secondary object" 

 XE "solar interference"  when scheduling a mission.  Solar interference is an RF constraint that limits spacecraft communications.  In general, solar interference considerations are used in critical scheduling applications.  Mutual interference XE "mutual interference"  (with two geometric situations currently supported), like solar interference, is an RF constraint that limits spacecraft communications.  The principal difference is that another spacecraft causes the interference rather then the Sun.

There are three major boxes in this window which define any solar interference and mutual interference constraints.  Any, none or all of these box toggles may be active.  The first box has a toggle Solar Interference.

If this toggle is on then two toggle sub-options appear, only one of which can be active at once.  The first toggle, Remove visibilities occurring within the interference times, instructs the scheduling process to remove those parts of visibilities for the current mission which fall within solar interference angles as defined in the coverage model.  These parts of visibilities are removed and are not available to the actual scheduling process.

The second toggle, Mark visibilities occurring within the interference times, instructs the scheduling process to only remove these solar interference times if any individual schedule request for this mission so defines it.  

The next two boxes contain the Interference computed with angle apex at the station and Interference computed with angle apex at the mission toggles respectively.  Only one of the sub-option toggles under the above toggles can be active in each box.  Use of these options is exactly the same as for solar interference above. 

The OK button at the bottom retains the changes to this window and returns the user to the Visibility Data Adjustments window.  If the user does not "save" at that higher level window all changes will be lost.

The third Screen Reports button near the bottom of the Visibility Data Adjustments window, Figure 19-66,  if chosen will bring up the Screen Control Reports windowxe “window:Screen Control Reports". 
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Figure 19-66.  Screen Control Reports Window

Within this window the user can control the reports generated by the "screening" portion of the scheduling process.  This screening process generates all visibilities, mission-only data and inclusion/exclusion data required for the overall scheduling process.

If the first toggle Print All CAS Generated Coverage Data is on, the scheduling process prints all CAS coverage data into a report.

If the next toggle Generate File Listing Zones of Exclusion is on, the scheduling process will generate a sequential file listing the station zones of exclusion.

The final four toggles are dependent upon the status of preceding toggles in the group.  For example, the third toggle is unavailable until the first, then second toggles are selected.

If the group’s first toggle List all database particulars: stations, services, etc. is on, the scheduling process will create a detailed DB report.

If the next toggle Include all warning conditions is on, the scheduling process will generate a report of all such conditions to the standard output.

The next two toggles cover mission-only events and COD file header information.  If either of these toggles is on, the scheduling process will generate a report of all such conditions to the standard output.

The OK button at the bottom retains the changes to this window and returns the user to the Visibility Data Adjustments window.  If the user does not "save" at that higher level window all changes will be lost.

At the bottom of the Visibility Data Adjustments window is found a box labeled Record Functions which contains three buttons. The first button Save if chosen will save any data in this or lower level windows and return the user to the Mission Support window.  The second button Copy will allow the user to copy data from another such window including lower level windows into the current mission's window.  The last button Cancel is used to return to the previous window without saving any changes.

19.9.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Partial Suppression Constraints

The Partial Suppression Constraintsxe “window:Partial Suppression Constraints"

xe “partial suppression constraint" window provides the user with the ability to eliminate from a scheduling run any station and service combination for a particular mission.  This functionality is for a specified period during the span of the run.  This window is accessed by the Partial Suppression button on the Mission Support window.  See Figure 19-67  for an example.
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Figure 19-67.  Partial Suppression Constraints Window

This type of elimination is useful if off-model events are included in the analysis.  This consists of known times when a service is supporting the user.

At the top left of this window is found the label Mission: followed by the mission ID number and name.  These cannot be changed here but are provided for reference purposes only.

Below this is a large scroll window which may contain rows of data, each one representing a separate partial suppression constraint condition.  Across the top of this scroll window is labeled the data items associated with each partial suppression.  

The first field,  Station  identifies the station which matches a station of the network XE "network model"  for this model at run time.  The station in this field will be suppressed.

Service ID Type fields identify a station service type name that matches an active Station Service Maximum Operating Hours window at run time.  The identifiers in these fields are the service that will be suppressed.

START TIME and END TIME fields are the start and end of the partial suppression time, respectively.  This time is always relative to the start of span defined by the Global Schedule Options window at run-time.  The time is given in days, hours and minutes.  In this case, the day is specified with the first day of the span being considered day zero.

The Status field contains an option menu that allows the user the ability to place one or many partial suppressions on hold, active or delete status.

At the bottom of this window is a box labeled Record Functions.  Within this window are two buttons.  The Add button allows the user to add stations and services through a list of available stations and services.  Each pair of stations and services will become one partial suppression record.

The Done button at the bottom retains the changes to this window and returns the user to the Mission Support window.  If the user does not "save" at that higher level window all changes will be lost.

The Activate, Hold and Delete buttons are used to activate, hold or delete partial suppression records by selecting them from a list.  These buttons provide an alternative to setting individual Status option menus.

19.9.4
 seq head5 \r0 \h 

 seq head4 \r0 \h Full Suppression Constraints

The Full Suppression Constraintsxe “window:Full Suppression Constraints"

xe “full suppression constraint" window provides the user the ability to eliminate from a scheduling run any station and service combination for a particular mission.  This window is accessed by the Full Suppression button on the Mission Support window.  Refer to Figure 19-68 for an example.
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Figure 19-68.  Full Suppression Constraints Window

At the top left of this window is found the label Mission: followed by the mission ID number and name.  These cannot be changed here but are provided for reference purposes only.

Below this is a scroll window which may contain rows of data, each one representing a separate full suppression constraint condition.  Across the top of this scroll window is labeled the data items associated with each full suppression.

The first field, Station identifies the station which matches a station of the network of this model at run time.  The station in this field will be suppressed.

Service ID Type fields identify a station service type name that matches an active Station Service Maximum Operating Hours window at run time.  The identifiers in these fields are the services that will be suppressed.

The Status field contains an option menu that allows the user the ability to place one or more full suppressions on hold, active or delete status.

All the buttons in the box labeled Record Functions operate in the same manner as those in the Partial Suppression Constraints window, Figure 19-67.

19.9.5
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission Support Window Termination

At the bottom right of the Mission Support window within the Options box, are found two buttons that are used to exit this window.  See Figure 19-2.  The first Next Mission is used to save all changes made at lower level windows and go to the next mission's Mission Support window.  The next mission will be the one in basic mission priority order.

The last button Done is used to save all changes and return to the Basic Mission Data window for the current mission.

19.10
   seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Schedule Pulldown Menu

19.10.1
 seq head5 \r0 \h 

 seq head4 \r0 \h General
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The Schedule pulldown menu in the Model Tool menu bar was introduced in Volume 2 but only partly discussed. The parts that were not discusses there and which have to do with the Schedule process will be discussed in the following.

19.10.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Options

When Schedule/Options is selected from the Model Tool menu bar the Global Schedule Options window, as shown in XE "window:Global Schedule Options"  Figure 19-69, appears.
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Figure 19-69.  Global Schedule Options Window

The Mission Model Comments, Active Missions in this Model, Start Date, Start Time, and Span were discussed in Volume 2.

19.10.2.1
 seq head5 \r0 \h Run Type
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 XE "Schedule:run type" The Run Type option menu designates the type of analysis to be performed by the Schedule process. The type is actually controlled by toggles in the Screen/Schedule Submittal window (refer to 21.2) and is reset when the Schedule process is submitted.

· Standard. Each mission modeled may conflict with all other missions modeled for network resources when a schedule is created. Conflicts occur on a priority basis. This normal production analysis determines actual network loading. This type is also called a “Mission conflicts” run.

· Geometric. This run is conflict-free. Each mission conflicts only with itself; that is, each mission is scheduled as though its entries had highest mission priority. Schedule downtimes are ignored. 

· Geom. w/ Downtimes. The analysis is the same as choosing the geometric type run, except that mission downtimes are included in mission conflict.

19.10.2.2
 seq head5 \r0 \h NCC Format Reports

The toggles under the label NCC Format Reports control generation of the NCC-style reports, described in  22.5, when the Schedule process finishes. These reports are normally included in the Schedule report file.

· The POCC Event Report toggle controls generation of the NCC Mission Events Report XE "report:NCC Mission Events" . 

· The Mission Services Report toggle controls generation of the NCC Mission Services Report XE "report:NCC Mission Services" . 

· The Station Services toggle controls generation of the NCC Station Services Report XE "report:NCC Station Services" . 

19.10.2.3
 seq head5 \r0 \h Short Form Reports

The toggles under the label Short Form Reports specify if the listed NCC-style report is to be written in short format. The short format NCC Mission Events Report can be produced, for selected missions, separate from the Schedule report file, refer to 19.4.5.

19.10.2.4
 seq head5 \r0 \h Auxiliary Program Options

The Auxiliary Program Option toggles control the submission of selected auxiliary processes after the Schedule process is finished.

19.10.2.5
 seq head5 \r0 \h TDRSS Interface Channel

A TDRSS Interface Channel XE "TDRSS interface channel"  (TIC) restriction occurs on the ground for certain frequencies for certain users due to existing equipment limitation wherein an affected frequency can not be reused by any other user in that group for a certain period to time afterwards. Refer to TDRSS Program Document TD-0036 , Ground Segment/NASCOM Interfaces Specification, for a detailed explanation. This type of scheduling is enabled by selecting the Include Interface Channel Constraint toggle under the TDRSS Interface Channel Options label.

By selecting this toggle, the TIC Separation fields appear. The actual amount of TIC time restriction is a variable that can be specified at run-time to the nearest one-tenth of a minute (i.e., 6 seconds, with a maximum value of 999.9 minutes.)  The TIC Sep. (different SIC mins) field defines the amount of separation between two affected services on the same TIC for different Spacecraft Identification Codes (SIC). This amount is specified in minutes to the nearest tenth. The TIC Sep. (same SIC mins) field defines the amount of separation between two affected services on the same TIC for the same SIC. This time is also entered in minutes to the nearest tenth.

19.10.2.6
 seq head5 \r0 \h Scheduling Control Options
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Selecting the Options button, located under the label Scheduling Control in the Global Schedule Options window, brings up the Scheduling Control Options window XE "window:Scheduling Control Options"  as shown in Figure 19-70. This window contains some overall run parameters for the Schedule process. 
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Figure 19-70.  Scheduling Control Options Window

The Random Seed Number is a positive, odd integer that specifies the initial seed  XE "random seed number" number used for random number generation by the Schedule process for random placement of an event within a schedule period freetime. This is controlled by a toggle in the Schedule Options window for the particular schedule request being satisfied. Refer to 19.7.10 for a discussion of how the Schedule process places events in freetimes.

The Lines Per Report Page field defines the maximum number of lines per page for many of the NPAS Schedule output reports.

The two toggles under Schedule Request Overrides XE "schedule request:overrides"  allow the analyst to suppress specified requests without making additional changes to the database. The Suppress All Dynamic Rescheduling Request toggle can suppress any dynamic rescheduling processes at the time a scheduling request is submitted. This allows a complex dynamic rescheduling model to be built and initial baseline runs to be produced.

The toggle under Network Constraint Overrides XE "constraint override"  allows the suppression of all concurrent SA constraint requirements.

Scheduling restart XE "Schedule:restart"  is performed if the Restart Scheduling at Request Number toggle is on. When this happens, the schedule request at which scheduling restart is to occur is entered in the field that appears. Any schedule request number equal to or larger than the schedule request number placed here is rescheduled in its entirety. All previous entries are not rescheduled and their schedule remains unchanged. If a value of either 0 or less than the lowest active schedule request number is entered here, the entire model is rerun. The Schedule Request Requirements Report (ENTTOT)  controls generation of that report XE "report:ENTTOT" 

 XE "report:Schedule Request Requirements" .

19.10.2.7
 seq head5 \r0 \h Scheduling Control Trace Option
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Selecting the Trace button, located under the label Scheduling Control, brings up the User Trace Options window XE "window:User Trace Options"  as shown in Figure 19-71.
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Figure 19-71.  User Trace Options Window

This window is for use only by the systems programmers for functional testing. For all other usage, the fields should always contain zeros or blanks.

19.10.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Priority Order

19.10.3.1
 seq head5 \r0 \h General

Selecting either Mission/Priority Order or Schedule/Priority Order from the Model Tool menu bar brings up the Schedule Request Priority Order window. This window is used to perform two operations on existing schedule requests in the current model:

· Change the status of requests (Active, Hold, or Delete)  XE "schedule request:changing status" 
· Change the priority of requests (Re-number)  XE "schedule request:renumbering priorities" 
Selecting Priority Order from the Mission or Schedule menu will display the Schedule Request Priority Order window XE "window:Schedule Request Priority Order" , an example of which is shown in Figure 19-72.  The data in this window is a summary of schedule requests defined in the current model that have a status of active, or both active and hold depending on your Preferences setting.  If there is no data in this window, try selecting the Show Held button (see below).  If there is still no data in the window, no schedule requests are defined, so click on Done as there is nothing else to do.
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Figure 19-72.  Schedule Request Priority Order Window

To perform operations on a request, you must select it from the list. You may select one or more requests to operate on.

19.10.3.2
Activate seq head5 \r0 \h 
The Activate option is used to change the status of one or more schedule requests from hold to active.  You must select at least one schedule request with a status of hold in order for this option to work.  If you have selected schedule requests with a status of hold. their status is changed to active and the window is re-loaded.

You cannot activate a schedule request for a mission with a status of hold.  If you try to do so, an error message will be displayed.  All other requests will be processed normally.  

19.10.3.3
 seq head5 \r0 \h Hold

The Hold option is similar to activate.  The difference of course is that the status of the requests is changed from active to hold. You must select at least one active schedule request in order for this option to do anything.

You cannot hold the only active schedule request for an active mission.  If you try to do so, an error message will be displayed.  All other schedule requests will be processed normally.

19.10.3.4
 seq head5 \r0 \h Delete

The Delete option is used to delete XE "schedule request:deleting"  records.  Deleted records cannot be “brought back”.  You will be prompted to delete the selected records. An answer of Yes will make there records unavailable to the Model Tool.

You cannot delete the last active schedule request for an active mission.  If you try to do so, an error message will be displayed.  All other schedule requests will be processed normally.

19.10.3.5
 seq head5 \r0 \h Renumber
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The Re-number option is used to change the priority of the selected schedule requests.  Select the schedule requests to be renumbered and then click on the Re-number button, and the Priority Re-number Request window XE "window:Priority Re-number Request"  will pop-up as shown in Figure 19-73.
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Figure 19-73.  Priority Re-number Request Window

The first field in this window requests Enter priority number for the first entry:.  The value placed in this field will be assigned to the first selected schedule request.  The lower the number, the higher the schedule priority.  The second field Enter the default increment value:, will be added to the initial value.  The result will be assigned to the next selected schedule request. For each additional selected schedule request, this value is added to the previous calculated number and the result assigned to the selected request.

Selecting Continue will proceed with the priority re-numbering.  The software will check if the schedule request numbers generated for the selected entries will be duplicates of existing schedule request numbers.  If a duplicated number would be generated, an error message is displayed and the procedure aborts.  If no duplicates are found, the schedule requests are re-numbered as described above and the Schedule Request Priority Order window is re-loaded. Selecting Abort will cancel the re-number request.

19.10.3.6
 seq head5 \r0 \h Show Held and Hide Held
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The Show Held button is used to show schedule requests that currently have a status of hold, along with those that are active.  When selected the window data is re-loaded and the label on the button changes to Hide Held.  Selecting the button a second time changes the label back to the original window and again re-loads the window.  This button only affects the data displayed in the window, it makes no changes to the database.  The initial state of this button is determined by your Preferences setting.  The next time you invoke the Schedule Request Priority Order window (within the same session), the status of the button, Show Held or Hide Held, will be the same as it was when you clicked on Done, regardless of your Preferences setting.

19.10.4
 seq head5 \r0 \h 

 seq head4 \r0 \h Request Report

The Schedule/Request Report option in the Model Tool menu bar is used to generate a report XE "report:Schedule Requests"  on all ACTIVE schedule requests in the model. The report is displayed in a Clipboard window and may be saved to disk if so desired. An example of this report is shown in  Figure 19-6.

19.10.5
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Other Schedule Menu Options

The Schedule/Mission Satisfaction option is used by the Report Analysis Program. The Schedule/Schedule Groups option is used by Sensitivity Analysis process.

Section 20.
 seq table \r0 \h 

 seq figs \r0 \h 

 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h 

 seq head2 \r0 \h Advanced Network and Mission Modeling

20.1
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Overview

The basics of NPAS mission and network modeling have been explained in the sections preceding this one.  The previous sections concentrated on basic requirements and network configuration modeling.  This section explains each advanced topic associated with mission and network model building.  XE "mission:modeling" 

 XE "network:modeling" 
20.2
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Tracking Services

 XE "service:tracking" 

 XE "tracking" \t "See under service" This is an expansion of the discussion in 19.7.3.1.  In modeling a space network XE "network:modeling"  prototype eventxe "prototype event", many such configurations specify either 1-way (Doppler with return service) or 2-way (ranging on forward service and Doppler on return service) tracking.  The NPAS gives the user the capability to model either of these tracking requirements.  The modeling supported for tracking is very flexible.  The user can define a Doppler service of any length and a ranging service of the same or smaller length which allows a 2-way tracking and a 1-way tracking service to occur contiguously without having to model the 1-way tracking service separately.

If the tracking service is concurrent for the entire length of a normal telecommunications service, then simply activate the Tracking Service: toggle in the Communications Loading Parameters window for that service.  See Figure 19-30 and Figure 19-31 for examples of that window.

If the tracking service is to be scheduled individually, or is concurrent with a normal telecommunications service for only part of the length of the primary service, then a separate PE service has to be added for each such tracking service to be modeled.  For this tracking service, the toggle Model as separate service must be on.  In addition, the service frequency channel (I or Q,  XE "datarate:I and Q channel" or both) which is to carry the tracking service in that PE service must be designated.  This is for use by the COMLOD auxiliary program.  Normally, separate tracking services have a zero datarate XE "datarate:tracking service"  on both channels.

Modeling each of the four different types of tracking services will be explained now in detail.

In modeling 1-way Doppler on the return service, simply activating the Tracking Service: toggle of the PE service will be sufficient.  The label Doppler will appear immediately following this toggle.  In addition, the user must define the proper channel(s) on which the datarate attributable to the tracking service is to occur.

In modeling 1-way Doppler on the return service through a separate PE service, the separate Doppler service is built.  It must be a higher service number than the return and is to be related directly to that service.  The tracking service is to have the toggle Model as separate service on.  Also, the user must define the proper channel(s) on which the tracking datarate is carried.

In the more complex modeling of 2-way tracking that requires a return (Doppler) and a forward (ranging) service to occur simultaneously, the analyst is required to model each service independently.  The modeling of the Doppler service is done exactly the same as 1-way tracking.  The addition of the second concurrent ranging service is what changes the tracking to 2-way.  Note that in the actual timeline modeling of the separate Doppler and ranging services, the two events do not always have to occur at the same time.  It is possible to receive and process Doppler services independently of the range services. However, it is not possible to receive and process meaningful range services without a corresponding return service.  Therefore, the range service must always be concurrent with the Doppler service.  The modeling of the individual range service is similar to that for the Doppler service described previously.  The program does not currently check for correct modeling of the overlapping times for range and Doppler services.  It is up to the analyst to verify the geometry of this type of modeling.  A check for the existence of another needed service(s) is done with appropriate warnings issued at the scheduling process run-time.

In modeling ranging on the forward service of another primary service within a single NPAS PE service, the toggle option Model as separate service of that service is not on.  To denote a range service, the toggle Tracking Service: is on in the PE service window.  The program automatically recognizes the fact that a separate Doppler service must be modeled, and at run-time searches the other PE services for its existence.  If none is found, a warning message is issued and that schedule request is not scheduled.

In modeling ranging separate from the primary forward service, the toggle Model as separate service of that service is on for the ranging service.  The relational service number field Rel. Srv. of the PE service is used to relate this service to the primary service.  Program checks and warnings are similarly issued by the scheduling process at run-time.

20.3
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Simulation and Verification Services

 XE "service:simulation" 

 XE "service:verification" Often in NCC scheduling, a simulation or verification service is requested concurrently with a normal service to assure the quality of the signal passed through the NASA communication interfaces. NPAS allows the modeling analyst the ability to schedule these services on a constraint basis along with the normal services.  In actual practice, a simulation service can be scheduled with or without a verification service in an event.  A verification service can only be scheduled with a concurrent simulation service.  In addition, such simulation and verification services must be scheduled as companion services, that is, they are added as a separate PE service in any PE but must occur on the same frequency XE "frequency:modeling"  as defined by their relational service which does not have to be the prime.  They must be scheduled on the same antenna and in the same direction either forward or return as their relational service.  A constraint may be applied to the simulation service in the use and definition of a TDRSS Simulation Interface Channel DB record (part of the TIC DB defined in a later paragraph).

In modeling a simulation or verification service, only concurrent during PE service positioning is supported.  Any other positioning type is flagged with a warning message by the scheduling process.  In actual NCC practice, the simulation and/or verification services start and end at the same time as the service to which they relate.  NPAS allows the simulation and verification services to start at any time equal to or after their relational service with the simulation service starting equal to or before the verification service.  Therefore, placement offset of a non-negative amount is supported and it is the responsibility of the modeling analyst to assure validity of the time value interrelationship between the relational, simulation, and verification services.  Internal program processing of the simulation and verification services is currently identical to the processing of "twin" tracking services except for the TDRSS simulation TIC DB constraint checking.  NPAS output reports explicitly identify both simulation and verification services.

In adding a simulation or verification service to a PE, a normal service is built with the during positioning and a relational service, normally the prime service, of desired length.  To define a simulation service, the toggle Simulation Service is activated in the PE service.  To define a verification service, the toggle Verification Service is on and the verification service number is placed in that field.  A combined simulation and verification service may be built by activating both toggles.  Such a designation will schedule both service types in a single PE service for the same positioning, placement and duration.  If a frequency different from the relational service is entered in the PE frequency designation field, a warning will be flagged in the scheduling process output reports.

20.4
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h PE Service Ordering

When creating a PExe "prototype event", care must be taken in the ordering of the services that are input into the model.  In general, all PE services must be input with the Frequency matching the frequency XE "frequency:modeling"  of the schedule request services in the same order in which they reside in the priority list.  Note that if the schedule request does not invoke a service priority list, but inputs the service directly, no problem should exist, as all PE services must be of that frequency.  For example, assume the service numbers 2, 1, 3, and 6 refer to service types SSAR, KSAR, MAR, and MAF, respectively.  The ordering of seven PE records by service based on the frequency numbers 2, 1, 2, 23, 3, 23, 3 are SSAR, KSAR, SSAR, MAF, MAR, MAF and MAR.  We can see that the second SSAR did not need to be repeated in the service priority list as it was previously specified.  It was actually first.  We can also see that the two combinations of MAF and MAR did not need to be repeated in the service priority list.  Actually under normal situations, the same service number should not be repeated in a service priority list, as unknown results would occur when the mission is scheduled.  Freetimes xe "freetime"based on prior station loading and input visibilities from the Visibility File are stored by service number.  Program operation would not be able to recognize two such "storage positions" and probably would not be able to match multiple PE services of the same service.

This discussion of PE service ordering also relates to the order in which tracking services are input.  For separately modeling ranging or Doppler type, the PE record should immediately follow its primary service since the twin service must be of the same frequency and must be concurrent with its primary service although the tracking service could be shorter.  When ordering the PE service for a 1-way Doppler service not modeled as a separate service for a concurrent related service, the Doppler service must immediately follow its relational service.  This ordering is also true for any relational service.  For 2-way ranging and Doppler services with the ranging not modeled as a separate service and the Doppler service is longer than the ranging service, then the Doppler service should be placed first.  Also, these two services should be next in order to each other.  The program will associate those services that occur together as defined above, through the relational service number of the PE service.

Simulation and verification services must follow the service to which they relate in the PE service ordering.  These services do not have to immediately follow the related services, although this is preferable.  Any violation of this rule will result in a SCAM ADD ERROR message at scheduling run-time.  The above discussion relates to SN modeling.  Under GN modeling some additional limitations exist when using multiple return, or forward, services of the same frequency but different service numbers as found in the service priority list.  The problem is that the frequency number of the PE service is used to match against the correct service in the service priority list.  In this case there are two, or more, possible matches.

If only two services of the same frequency are involved, with any number of other services of different frequencies in the PE, then the program will assign the first PE service to the first schedule request service and the second PE service to the second schedule request service.  If three or more services of the same frequency exist, and if any service is a twin tracking, simulation or verification service and is positioned related to the prime service, then it is assigned the same schedule request service as the prime, which is always the first service.  Otherwise, all services with the same frequency as the prime are assigned the same schedule request service as the second service of the same frequency in the service priority list.  Note that in this multiple frequency situation in the same PE, no other normal services can use the same service as the prime and the prime service must be of the frequency in question.  If the first service is not of this frequency then all services of the frequency in question will be assigned the same schedule request service as the second service.

20.5
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Multiple Schedule Requests for Mission Satisfaction

There are many different reasons why a modeling analyst would separate a single spacecraft or artificial mission into multiple schedule requests.  For example, assume that there exists more than one requirement for the same mission and these requirements are mutually exclusive.  Say a spacecraft is being used by two ground observers for different experiments.  The spacecraft may not be able to support both at the same time.  In our modeling, each requirement would be in a separate request.  To clarify and categorize all reasons for such multiple request modeling, it is necessary to explain the internal processes of the scheduling process with regard to mission satisfaction as each request is scheduled.  Then a development of the interactions of serial request processing and its effects can be established.  Additionally, the use of different types of requests, particularly the copy function request, can then be explained.

Generally, the scheduling process looks at two basic mission satisfaction criteria while a single request is processed.  First, it divides the span of the run into a different set of schedule periods for each schedule request and attempts to satisfy each to the 100 percent level on a prime service count or time basis.  Secondly during the scheduling of this request, the program attempts to maintain minimum separation times between all prime (or otherwise defined) services.  During this process, the length of prime services that is always greater than or equal to MINC, and less than or equal to MAXC, is traded off against station and service priorities in a prescribed manner based on the scheduling options specified by the modeling analyst.

The option selected in the When Determining Satisfaction use box of the Schedule Satisfaction window determines how to consider previously scheduled services when determining mission satisfaction on a schedule period by schedule period basis for that request.  If the toggle Prior requests by this mission: is on, then all previously scheduled prime services that reside in the Mission Services File for that mission are processed into the Mission Schedule Period Totals Array (MSPTA).  On the other hand, if the This request: option is selected, then no other previously scheduled requests are counted towards that request’s satisfaction. Refer to 19.7.4.3 on schedule period satisfaction.

If the Request number: toggle is on, then only the designated schedule request number of that higher priority schedule request is considered in the initial building of the MSPTA.  Then on a schedule period by schedule period basis, the current schedule request attempts to satisfy up to 100% satisfaction based on the current requirements.  If the Request list: toggle is on, then a Schedule Request Priority List of previously scheduled requests is used.  Each schedule request priority list can contain up to 20 other request IDs.  If this list is invoked, the MSPTA is initially built using only the prime scheduled services of those requests.  If a schedule request in the list is of a different mission than the invoking schedule request then that mission must have been previously copied through a copy function request "into the current mission" with the proper copy function (see below).  If not, it will be ignored during the schedule satisfaction process of the current schedule request.

If the Succession of requests: toggle is on, then the prior request for the same mission is included in building the MSPTA along with whatever other schedule requests that schedule request used to construct its MSPTA.  The option can only be used following a schedule request of the same mission that used another Succession of requests:, Request number: or This request option.  Up to 40 schedule requests that use the Succession of requests: option can be strung in a row, each one attempting to satisfy additionally to the prior.  Understanding the workings of this option, and its difference from all the others, is important.  Each schedule request that uses this option leaves the already constructed MSPTA for the previous schedule request as is.  In particular, regardless of the current schedule satisfaction defined if a schedule period was 100% satisfied for the previous request, it is still considered 100 % satisfied for the current request.

Use of the Succession of requests: option is actually aimed at sets of schedule requests in sequence that all have the same schedule period and schedule satisfaction but which are aimed at complimentary schedule satisfaction.  Differences between any two requests would typically fall in other areas, such as different scheduling windows XE "schedule windows" , alternate mission-only events and/or windows, etc.  Usually the type of schedule satisfaction, time or count, and amount required remains the same between such schedule requests.  It is possible to model with different schedule satisfaction, however, the consequences of doing so must be realized.  In all such cases, it is the responsibility of the user to fully analyze the results obtained.  This is best accomplished by using the Generate Schedule Period Summary Report option found in the Schedule Satisfaction window.  This allows a report to be generated for each schedule period for each such schedule request so that an in-depth analysis can be made.

The use of a Request number: or This request option prior to a Succession of requests: option has the function of starting a new string of requests over.  If a Succession of requests: option is placed after a Prior requests by this mission: option, an error message will be generated by the scheduling process at run-time.

For other than the Succession of Requests: option, the MSPTA may be considered to be created from scratch for each request.  If no prior services exist, then the mission model is scheduled in such a manner that only those new services scheduled are included in overall mission request satisfaction.  Based on whether the schedule request is being scheduled by count or by time, those services that are entered are compared to the appropriate results that exist in the MSPTA with the MINS and MAXS being considered.  Any prior copy function requests for this mission that were of option  Also use copied services in schedule period satisfaction calculations  XE "satisfaction:schedule request" might have services that would now reside in the MSPTA, and thus would be considered in the schedule satisfaction process even if they were originally scheduled for an entirely different mission.

Copy function requests  XE "schedule request:copy function" with the above option off are ignored in the schedule period satisfaction computations of the current schedule request.  Once all schedule periods are 100 percent satisfied based on the MINS requirement for each, the program will terminate operating on that request, and proceed to the next.  If all combinations of visibilities, actually freetimes XE "freetime" , have been exhausted and 100 percent satisfaction is not reached, the program will proceed to the next request.

20.6
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 seq head4 \r0 \h 

 seq head3 \r0 \h Copy Function Request Usage

There are many ways to use copy functionxe "schedule request:copy function" \b requests to generate complex scheduling patterns for missions with multiple mission satisfaction and/or minimum separation requirements.  Refer to 19.6 for basic information on the construction of copy function requests.  In general, there are two basic modes of operation.  First is if two different spacecraft exist which must interact with the network in a combined fashion.  The second is when a spacecraft has different basic requirements that must be modeled separately (different NPAS missions) and then combined for final reporting.

When modeling the interaction of two different missions, the user establishes a schedule request or series of such requests, and uses a copy function request to copy  XE "copying scheduled services" the resulting scheduled services of that request(s) selectively to the other mission.  Based on the missions requirements, the copy function can indicate that the copied services are to be included in schedule period satisfaction XE "satisfaction:schedule request" .  Copied services are always used in minimum separation calculations.  Then the other mission is scheduled through a schedule request(s) with the defined interactions occurring with the copied services.  Later the copied services may be removed from the other service with a remove copy function request  XE "removing scheduled services" so that the final schedule for this mission is "clean" of the other.  Sometimes a third mission is used to which all services from both missions are copied.  This mission allows the user to investigate the total set of services and their interactions while still having the individual requirements separated in the original two missions

The other basic mode of copy function usage is when a single spacecraft has two or more different NPAS missions used to model "independent" requirements.  These are then combined through a copy function request for final combined reporting.  There are many reasons why two such independent sets of requirements exist.  For example, perhaps operations onboard a spacecraft for two different experiments are in fact completely independent including downlink access.

20.7
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 seq head3 \r0 \h Multi-Mission Shared Resources

20.7.1
 seq head5 \r0 \h 

 seq head4 \r0 \h Overview

One possible requirement of the Spacestation era is to be able to schedule multiple spacecraft that share the same TDRSS resources that have been allocated for a single Spacestation Program.  The information in the Multi-Mission Shared Resources window limits the total amount of time and/or count that the TDRSS can support these missions as a group for specific intervals of time.  Up to four different multi-mission shared resources lists can be active within any single NPAS model.  However, a single mission (more specifically, a single NPAS mission number) can only be used within one multi-mission shared resources list. 

20.7.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Modeling

20.7.2.1
 seq head5 \r0 \h The Window

The Multi-Mission Shared Resources window is used to constrain the utilization of network resources (services) during a given period of time.  The constraint may be specified as a set amount of time to be scheduled per interval and/or the maximum number of station antennas concurrently supporting the specified services. The constraint is applied to all services (up to 10) and all missions (also up to 10) specified in the record.  This record type is accessed through the Shared Resources option on the Mission menu.  Figure 20-1 shows the Multi-Mission Shared Resources window XE "window:Multi-mission Shared Resources" .
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Figure 20-1.  Multi-Mission Shared Resources Window

20.7.2.2
 seq head5 \r0 \h Mission and Service Lists

The mission list contains the names of the missions sharing the specified services.  The Add Mission button is used to display a list of active missions in the model.  Up to 10 missions may be specified in the shared resource mission list.  To remove a mission from the shared resource mission list, use the Delete Mission button.  This will display a list of missions defined in the current list.  At least one mission must be specified. 

The service list contains the names of the services whose utilization is to be constrained. The Add Service button is used to add services. A list of all services defined in the model is presented.  The service list can contain up to 10 services.  To delete a service from the list, select the Delete Service button.  This will show a list of the currently defined services.  Highlight the ones to delete and select OK.  At least one service must be defined. 

20.7.2.3
 seq head5 \r0 \h Time Interval Of Shared Resources

The Time Interval of Shared Resources: is a time period specified as a combination of days, hours, and minutes.  Any of the fields may be blank or 0, but at least one of the fields must contain data.  Valid values for days, hours, and minutes are 0-30, 0-24, and 0-60 respectively.

During the specified interval, missions scheduling will limit the amount of time and/or number of services scheduled (depending on the options specified). The interval begins at the start of, and is repeated continuously throughout, the run.

The maximum interval time supported is 30 days. A maximum number of 180 intervals is supported per record per run.  The number of intervals generated is a function of the constraint interval length and the span of the run.

20.7.2.4
 seq head5 \r0 \h Constraint Types

Supported constraint types are Time: and Count:, each defined below.  you must select at least one type but you can also select both types.

The Time: constraint is used to limit the amount of time scheduled during a given constraint interval.  The time is specified as a combination of days, hours and minutes.  To define a time constraint, toggle on the Time: toggle.  If the Time: toggle is selected, you must enter data in at least one of the fields that appear.

The Count: constraint is used to limit the number of station antennas concurrently providing any of the specified services during a given constraint interval. To define a count constraint, turn on the Count: toggle. When selected, you must enter an integer value for the number of antennas allowed to schedule concurrently.

20.7.2.5
 seq head5 \r0 \h Prepass and Postpass Option

If you want the scheduled prepass and postpass times to be included in the time or count constraints, select the Prepass and postpass times toggle. 

20.7.2.6
 seq head5 \r0 \h Tracking Option

When the Solitary tracking services toggle is selected, events which are generated by the prototype event “twin” tracking option will be considered when meeting the specified constraints.  If the toggle is not selected, these events will be ignored. 

20.7.2.7
 seq head5 \r0 \h Review/Create List #

The buttons in this box may be used to go directly to the list specified on the button label.  The current list will be saved before the new list is displayed.

20.7.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Operation

The need for this type of scheduling constraint function and its respective algorithms was determined from numerous possible support scenarios.  The rationing constraint algorithm was established to support missions on SN SA antenna elements.  Taking this one step further, it seemed likely that this could actually be interpreted to mean on either a total time or count basis, that is, M missions on N SN elements at any given time and/or M missions using X amount of SN element time during any specified interval.  Giving the modeling analyst the choice of either rationing by time or count, or both simultaneously, provides the needed flexibility.  Also, even though this type of SN program sharing support has been proposed only for SN SA antennas, in keeping with structured and modular programming requirements, the scheduling logic has been developed for use with any type of service.  Unfortunately the current version has not been designed for multiple service PEs where more than one service in a PE is included in a mission program.  However, different services in different shared resources programs would work properly.  Additionally, although the logic is basically intended for SN modeling, GN or other stations and service types can be used in any program.  Actual NPAS scheduling support for such multi-mission shared resources constraint scheduling is in all existing logic except specific schedule events although any SSE events scheduled would be countable by later entries for this constraint.

In order to fully support the concept of M missions being supported by N Network XE "network:modeling"  support elements (antennas), it is necessary to allow the analyst to limit program support based on a time and/or count basis.  Limitation on a time basis  using the ration time option, allows no more than a fixed number of minutes per user defined interval propagated over the span of the run.  Limitation on a count basis using the ration count option, would allow no more than a fixed number of network antennas to be scheduled concurrently at any time.  Based on the type of program agreement, either or both of these options could be needed.  The time limitation algorithm installed in the program is similar in operation to the time-loading algorithm used to limit the scheduling of a single service type at a station.  A running total of scheduled time for those missions and services of concern is kept.  Any appropriate service that is attempted to be scheduled but would exceed the allowable limit and is greater than the minimum service length, is either trimmed, if allowable or rejected.  The maximum interval length supported is 30 days, while the minimum length is a function of the length of span.  A maximum number of 180 intervals per run is supported.  A 7-day run allows intervals as small as 56 minutes, while for a 28-day run this would allow intervals down to 240 minutes.  It is anticipated that programs will normally operate with intervals of 1 day.

Any service that overlaps multiple time intervals must be limited by the available amount of time in each interval.  Program logic to properly handle the numerous event configurations for previous and posterior services that are included in a program and their interactions with the shared program rationing intervals is not currently available although additions to this logic are planned.  For the current version, only the prime service or one other single service within any PE should be in any individual program.

Regardless of whether time or count (or both) was invoked, the length of the interval, where the first interval starts at the beginning of the span and is propagated throughout the run, is entered in days, hours, and minutes.

The amount of the time in the shared program ration pool can exceed the length of the interval in which it is to occur.  This would imply that to reach 100 percent satisfaction some overlap in scheduling would have to occur.  A maximum value of 180 days in any pool with a maximum interval of 30 days per interval is supported.  Up to 180 intervals per run are also allowed.  Up to 10 missions per program and 10 service types per program are supported.  Due to the program complexities involved, a mission must be limited to only one program.  If a mission was defined to belong to two or more programs, then multiple missions for that mission can be created with the combined mission option of the Basic Mission Data window and copy function schedule requests can be used with the appropriate mission numbers placed in each of the programs.  A priority across programs in this case would be established by the order of scheduling of the various schedule requests.

For scheduling by count the process invoked by this function is very similar to that of the Network XE "network:subgroup"  Subgroup Concurrent Service Constraint Scheduling.  This process has the same limitations for multiple service PEs as described for the by time situation above.  This count function can be invoked in conjunction with the prior time function or by itself.

If constraint scheduling by time is desired then the time per interval, maximum amount of time scheduled in the time interval must be defined in days, hours, and minutes.  As the ration function was defined to allow M missions to schedule X amount of time per interval, the amount of time that can be placed here can exceed the length of the interval.  A maximum value of 180 days is supported regardless of the interval length allowed.

If constraint scheduling by count is desired then the number of affected services that are to start in each interval is to be defined.  A maximum count value of 99 is supported.  

Copy function request operations are not considered by this processing and extreme care must be taken to not "over schedule" through these requests.  If both forward and return services are to be counted then they must both be entered in the service list of the Multi-mission shared resources program.  As mentioned above, the program will double count for concurrent forward and return services within the same prototype event.  Also, if two such services were to overlap, the union of those two services would be double counted.

In order to increase modeling flexibility, the ration time subfunction allows the analyst to specify whether to include or not include prepass/postpass times in the time pool or count calculations.  Similarly, the inclusion of solitary tracking services (whose only function is to perform either ranging or Doppler tracking) may be specified.  The default values indicate to the program not to include prepass/postpass times and sole tracking services.  Simulation and Verification services are never counted in this program processing.

The missions included in this program must be defined with a maximum of ten allowed per program.  Any mission number that does not match an active mission will be ignored as the program will assume that the mission was put on hold.  The first blank or zero field defines the end of the data in this record, so all data must be close compacted.  Currently mission numbers are restricted to the range of 1 to 199.  There is no restriction on use of the special artificial missions, that is, ANTD, SYNC, CREW or LINK, with multi-mission shared resources constraint scheduling except with the ANTD station scheduling option.  ANTD station scheduling option, where all antennas at the same station at the same time are scheduled, cannot be used.  The service types included must match with the network model and there are a maximum of ten allowed.  The station numbers must match all or some of those used by the schedule requests in question.

20.8
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 seq head3 \r0 \h Network Sub-group Concurrent Service Constraints

20.8.1
 seq head5 \r0 \h 

 seq head4 \r0 \h Overview

The Network Sub-Group Concurrent Service Constraint window XE "window:Network Sub-Group Concurrent Service Constraint" 

 XE "network:subgroup" 

 XE "service constraint"  is used to limit the number of services that can be scheduled concurrently.  The services of interest are defined in the service list.  These services are produced by at least one of the stations defined in the station list or by one of the stations which is a member of the specified network group.

20.8.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Modeling

20.8.2.1
 seq head5 \r0 \h The Window

This window is accessed through the Service Constraints option on the Service menu of the Model Tool menu bar.  If no records exist when this option is selected, you will be asked if you want to create one.  Answering Yes will bring up the Network Sub-group Concurrent Service Constraint window XE "window:Network Sub-Group Concurrent Service Constraint" , as shown in Figure 20-2.
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Figure 20-2.  Network Sub-group Concurrent Service Constraint Window

If records exist, a list of available records is displayed.  Select the record you wish to edit and click on OK.  If none exist, you will be prompted to create one.

The Sub-group number: is for reference only and is determined by the program at the time the record is created.

The Maximum number of concurrent services: field is used to define the maximum number of concurrent services that can be scheduled. 

20.8.2.2
 seq head5 \r0 \h Prepass and Postpass Times

You may elect to consider or ignore prepass and postpass times when determining the number of scheduled services.  To include prepass and postpass times, select the Include Pre-Pass and Post-Pass times in the constraint toggle.  To ignore these times, choose the Exclude Pre-Pass and Post-Pass times in the constraint toggle.

20.8.2.3
 seq head5 \r0 \h Application of Constraints

Stations for each network sub-group XE "network:sub-group"  are listed under the Station List label.  You may define which stations are to be considered part of this sub-group by adding their names to the station list.  Alternatively, you can select all stations that belong to a specified group.

To specify stations by group, select the Apply constraint to all stations in group toggle.  This will display an option menu of known NPAS network groups XE "network:group" .  Use this menu to select the group of interest.

To specify stations by name, select the Apply constraint to listed stations toggle.  This will display the Station List.  When using this option, at least one station must be defined in the list.

20.8.2.4
 seq head5 \r0 \h Station and Service Lists

Use the Add Station button to add stations to the Station List. Selecting this button brings up a List Manager window displaying all stations defined in the model.  Select the desired stations and click on OK. Up to 10 stations may appear in the list.  The Delete Station button may be used to remove stations from the list.

The Service List is used to define which services are to be considered when determining the number of concurrent services.

Use the Add Services button to add services to the list.  Selecting this button brings up a List Manager window displaying all services defined in the model.  Select the desired services and click on OK.  up to 10 services may appear in the list.  The Delete Service button may be used to remove services from the list. 

20.8.2.5
 seq head5 \r0 \h Record Functions

The record functions in the Network Sub-group Concurrent Service Constraint window that may not be standard are:

· Select allows you to edit another list.  The current record is saved and a List Manager window of defined sub-groups is displayed.  Select the one to edit and click on OK.  

· Copy is used to copy the contents of another record into the current record. The contents of the current record will be lost.  A List Manager window of available sub-groups is displayed.  Select the one to copy from.  Note the current list is also in the window, so that if you made changes you can recall the original list prior to saving. This also means that you can copy another list, then copy back the original list if you don't like the changes.  

· Create is used to create a new list.  You will be asked if you want to copy from the current list.  The current record will be saved and the new record will be displayed.

20.8.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Operation

 XE "service:constraint" 

 XE "network:subgroup" \b The NPAS scheduling logic allows the user to define up to eight different sets of stations, each called a subgroup, and antennas that are at all times to be limited to a maximum number, that is, level, of concurrent services with or without prepass times in the overall scheduling.  For example say that in a 4 TDRSS model no more than 6 out of 8 SA antennas (KSAR, KSAF, SSAR or SSAF service types), are to be used at any time.  In this example, we will include TDRS slew (aka prepass) times.  This may be, for example, to simulate the possibility of only being able to handle a lesser number of services at White Sands than the available TDRSS SAs in operation in the SN.  Any such network subgroup concurrent service constraint is invoked only for standard (and not geometric) runs.  These processes may be temporarily suspended through the Suppress All Concurrent SA Constraint Requirements of the Scheduling Control Options window.  Note although this label refers to the SA antennas, any type of service can be included in such a constraint situation and all would be suspended under this situation.

To define a particular subgroup concurrent service constraint the Network Sub-group Concurrent Service Constraint window is used.  A maximum of eight active processes (one per window) may be used in any run.  A subgroup number is an arbitrary but unique number that is to be defined by the analyst ranging from 1 to 99.  It is used solely for record access and reporting.

A station or service may occur in more than one subgroup as each subgroup is independently processed.  All downtimes except ANTD artificial missions and antenna override missions (LINK artificial missions) are ignored in this constraint checking.  When scheduling forced handover support, hybrid support, or two spacecraft on one antenna options, both events are separately counted towards these totals.

Prepass and postpass times may be included or excluded in the processing.  All stations that belong to a particular group (four character code) may be defined.  All stations of such a type that are active in the run will be automatically incorporated in this subgroup at run-time.  They will be reported individually in the DBReport program output reports.

One possible shortcoming in the use of network subgroup concurrent service constraint processing exists.  This involves the use of prototype eventsxe "prototype event".  If a service is not prime and it is physically associated with another service as defined through the service definitions then it is not counted in this constraint.  This would only be possible under-counting, that is, exceeding the maximum level, if a PE started with a physically associated service in a sub-group and had other physically associated services in the same subgroup with previous or posterior positioning that resulted in overlapping the beginning or end of the prime.  Another situation could occur if the prime service was not physically associated at all.  Then any physically associated services would not be counted at all.  If using the special intra-PE hybrid  XE "hybrid support" or forced handover support method, any secondary services that are physically associated on the second station would not be counted.

20.9
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Forced Handover and Hybrid Support

Special mission support sometimes requires that 2 events from different SN or GN Telemetry, Tracking and Command (TT&C) elements need to schedule with a fixed amount of overlap, that is, forced handover support XE "forced handover support" \b  not including prepass or postpass times, or at the same time, that is, hybrid support not including prepass or postpass times.  For example, forced handover support may be a mission request for extra long SN support that requires at least two separate TDRSs due to different visibilities with a handover period that allows synchronization of the signal to assure a non-interrupted data flow.  Hybrid support XE "hybrid support" \b is typically an emergency support request involving two stations giving simultaneous coverage to accurately establish the location of the spacecraft  through tracking services.  However, there are suggested scenarios in the post-Spacestation era to double the data flow, the effective data rate, using hybrid support effectively.  Refer to 19.7.10 on schedule options for information on the user interface used in the Special Schedule Options window.

In the current NPAS implementation, there are two different procedures that could be followed based on expected station and service configurations.  In the first, both forced handover and hybrid support are supported only on identically constructed stations, even on the same station, with respect to service types, same service numbers, and only identical prototype events, that is no single service non-PE requests, may be used.  Actually the same prototype event if defined is used for both events.

In the second procedure, a single prototype event always with two or more services is used with the services in the PE varying between two different stations as identified by each service.  This procedure in effect allows any of the various positioning scenarios between services of the two stations whether it be forced handover or hybrid support.  Any two stations of any service configuration can be used.  In the first procedure a schedule request defines the PE in the normal manner.  For forced handover support, a PE must be used as the handover time is defined by the prime service.  However for hybrid support, if a single service event is modeled, a service priority list may be used.  It is important to note that in any case, all scheduling procedures utilize the PE logic that schedules on an absolute schedule period basis.  In that logic, PEs including single services are also scheduled in AOS order.  The actual scheduling procedure is much more complex than the normal scheduling procedure for PEs.  However, as we shall see only a few additional parameters must be given by the analyst.  It is important for the modeler to realize that the program individually schedules pairs of PEs with the normal schedule period and longest available prime service length up to the maximum allowed considerations.

There is one major difference with regard to the amount of prime time or count that is attributed to the schedule period in which the two PEs occur.  For any forced handover or hybrid pair of PEs, only the prime services of the two PEs are used towards the schedule period satisfaction XE "satisfaction:schedule request"  with the amount of overlap not being counted.  Consider each of the possible time or count situations for both the forced handover and hybrid cases.  Forced handover by time would count all of the time in the schedule period in which it falls except that the overlap time would only be counted once.  Forced handover by count would count only the start of the first prime service.  This is important to understand in order to insert properly the minimum and maximum amount of count per schedule period, MINS and MAXS, respectively, in the schedule request.  The second prime service of any pair of forced handover PEs is not counted towards the total count in any schedule period, even if the second PE actually starts in another schedule period than the first.  Hybrid support does not consider the second PE at all in any schedule period satisfaction either by time or by count.  These rules apply to the Scheduling Requirements Summary by Individual Mission Model Schedule Request Report (sometimes more succinctly referred to as the ENTTOT report XE "report:ENTTOT" ) and the overall mission scheduled satisfaction reports.

Due to the complexity involved in processing the various events and services within an event over a large amount of data, one schedule request field exists that allows the user to define the range of data that is to be processed at one time.  The field following the label Number of schedule periods to consider at once: allows the user to define in terms of the length of the schedule period the time span to be considered at one time in any single processing.  If no value is entered, the range period defaults to one schedule period.  The maximum number of range periods is the same as the maximum number of schedule periods, or 960.  It is recommended that a value of 1 be used in this field.  The real need of this field will come into being with the implementation of continuous support for forced handover and hybrid support sometime in the future.

A schedule request is used to invoke forced handover or hybrid support scheduling.  The user also indicates the station priority processing logic that is applied in the internal program logic.  Normally, both forced handover and hybrid support involve the interaction of identical PEs on different stations, for example, TDRSs.  However, if the mission being supported required coverage regardless of station, it would be desirable to allow the same station to cover both events.  The first option, the default, is Services MUST occur on separate stations. and defines to schedule each pair of events between separate stations only.  The  second option Services should occur on separate stations. defines that the events are to be scheduled between separate stations if possible, filled with services of the same station if needed.  The next option Services MUST occur on the same station. defines that the events are to be scheduled between services of the same station only.  The last option Services should occur on the same station. defines that the events are to be between services of the same station if possible, filled with separate stations if needed.

It is important to realize that the standard rules for antenna XE "antenna:association"  association for individual PEs also applies to forced handover and hybrid scheduling.  At no time are two identical service types for different services within a single PE scheduled on two physically different antennas.  For example, if a KSAR and a KSAF service are to be scheduled concurrently within any PE then they must be scheduled on the same TDRS SA antenna.  Two overlapping PEs on the same TDRS may tie up both SAs due to the forced handover or hybrid request.

If forced handoverxe "forced handover support" is selected in a schedule request, a PE must be used.  Also, the amount of fixed overlap must be specified for the prime service.  If a value of zero is specified or left blank, then the two events will be scheduled as contiguous.  If the amount of overlap time is not available, no PEs will be scheduled.  Only the prime service can be specified with an overlap time.  However, as other services may be concurrent, previous, or posterior to that service they would by default also overlap other services in the twin PE.

Another important consideration for forced handover support is the treatment of the amount of overlap with regard to the minimum acceptable length of the prime service.  For convenience, the amount of overlap is always considered to be associated with the prime service of the second PE in time order.  The question is whether to include this overlap in the calculation of the minimum prime time (MINC) of the second events prime service.  The default situation is not to count that amount of overlap since the total time span of both prime services in any forced handover pair must be at least twice the minimum MINC specified in the schedule request with the prime service of the first PE at least MINC long and the prime service of the second PE at least MINC plus the amount of overlap long.  If the amount of overlap can be counted towards the MINC of the second prime service that would allow a shorter prime service on the second event, then the appropriate option can be turned on.

For forced handover multiple service PE modeling, the default situation of not counting the amount of overlap towards the MINC of the second event will create a modification to the positioning of the secondary services in the second event with regard to the prime service of that event.  All secondary services of the second event, which is considered the overlapping event, that relate to the prime service AOS, with either previous or concurrent positioning options, will always relate to the end of the handover amount.  This means that the handover amount is in effect an extra amount of time that precedes the prime service of the second event of any forced handover pair of events.

Antenna preference scheduling for station scheduling options is not supported by this logic.  A particular antenna may be scheduled using the proper station scheduling option with the designation of the required antenna number made in the special antenna designation option field.  The Schedule by antenna priority option, set through the Station Options window, is not supported by this logic.

In the second procedure, to schedule forced handover or hybrid support XE "hybrid support" , a single PE is scheduled with each individual service identifying which station, of a pair of stations, is to support it.  Actually any number of pairs up to ten maximum per schedule request may be defined through a station priority list.  If any service in a PE is identified as part of a hybrid pair then the program attempts to build pairs of stations out of those stations identified with the invoking schedule request.  Each hybrid pair defined is attempted to be scheduled in order with priority going to the pairs with the  longest prime service, schedule period and antenna preference.  The order of stations in any pair is critical as the second is identified with those services indicated as hybrid, or whatever configuration is used, through the PE services.  A service is so identified within the PE itself.  This code can occur in any of the three positions of this field.  As stated above, each such service so identified is assigned to the second station of each priority pair of stations with the other services of the PE assigned to the first station of each pair.  As with any PE service the frequency XE "frequency:code"  code is used to determined which service type is to be used at each station.  Other than the services being assigned between two stations, this type of scheduling is identical to normal PE scheduling.  Two-way tracking may be split between PE services with one on each of the two stations, simulation or verification services on one service and on one station with the normal, and concurrent positioned, service on another PE service and on the other station, etc.  The maximum number of services between the two stations is limited to the maximum number of allowable services in any single PE.
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A station priority list  XE "station priority list" usually consists of a list of stations with station priority based on a range of other options.  Each station in turn is associated with all services defined either directly through the invoking schedule request or through a service priority list.  Services do not have to exist at each station, however, at least one service in any list should exist at each station.

It is possible to model complex situations where different sets of services exist at different stations.  This is more typically the case in GN modeling where different antennas exist at different stations with the same frequency, for example S-band return, with different physical characteristics, say 26-meter as opposed to 9-meter.  In these cases, in order to obtain the correct service and frequency matching, the user can specify different service priority lists for each station.  This is accomplished by placing the code L followed by the service priority list immediately after the station number in the station priority list entry.  For example, the code 11L8 would indicate that station number 11 is to use the services found in the service priority list number 8.  This can be done for each station if desired.  Entries that contain only the station number would default to the service(s) defined by the schedule request.

It is important to note that if the above option is used, the current Model Tool does not validate the existence of the services at the defined station.  The normal modeling process does this type of validation, however, in order to accommodate the character code these entries are treated as pure character data.
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 XE "inclusion of secondary" \bThe default logic of the scheduling process is not to allow two different services outside of the same PE to occur on the same antenna at the same time.  This is true even for the same mission.  For example, suppose a KSAR service is scheduled by mission A and a second KSAF service is scheduled by mission B on the same antenna (SA).  These two services cannot overlap.  Remember if they are scheduled for the same mission, the following service can have its prepass time dropped or shortened.  If the two missions are of the same family and the example is for GN support, the following service can have its prepass time shortened up to 75%.

In order to model certain situations where two different spacecraft can share the same antenna at the same time, the user can use the inclusion options of the schedule request's Inclusion/Exclusion Options window.  See Figure 19-56 for an example of that window.

Basically, in order to use this option, the proper coverage model setup must have been done to allow two NPAS missions to interact on the same antenna on the same or different service types.  This geometric situation is constructed through separation angle modeling.  Refer to Volume 3 for details on this process. It is imperative that this be done in advance of any subsequent schedule request option definition.  Also, all possible pairs of missions, services and accurate separations angles must be included.  To properly define the coverage model requires that both missions include each other for this separation angle setup.

To actually model the inclusion processing, the secondary mission's schedule request (where in this case the secondary mission is the lowest priority mission of the two) will contain the two spacecraft on the same antenna option.  All services of the current schedule request will be considered in the processing unless a PE is used and a particular service(s) has this processing off.  Refer to the Exclude 2 S/C on one antenna processing toggle in the Communications Loading Parameters window of the PE as found in 19.7.3.1 on prototype events.

The "other mission" is specified by the invoking schedule request.  This other mission may be considered the primary mission for the problem at hand.

There are three options available for two spacecraft on the same antenna processing as previously defined in 19.7.11.  The default option is the toggle This event may overlap services of the other mission which if on defines that the scheduling logic should not care if the current service overlaps a service of the other mission on the same antenna.  This means that the two missions may or may not be in view within the specified angle at the same time.

The second toggle Only schedule when the other mission is visible if on defines to the scheduling process to force the appropriate services of the current schedule request to only schedule during the intersection with visibility periods of the other mission.  Note that this does not mean that the other mission was also scheduled at the same time as the current, only that the visibilities for both missions occur at the same time.

The third toggle Only schedule when the other mission is scheduled if on defines to the scheduling process that the current schedule request should only schedule during previously scheduled services of the other mission.  This would occur on the appropriate service(s) within the specified angle of separation.  This option is quite restrictive and takes all prepass and postpass considerations into account.  Prepass times may overlap, and will be ignored for this secondary mission if appropriate.  Presently, there is no way to delete existing prepass times of the other mission when they should actually be dropped.  In those cases, multiple prepass times may be scheduled.

If scheduling without a PE, any of the above chosen options are applied to all services in the service priority list, one at a time.  If scheduling with a PE, as mentioned above, the user can exclude individual services from this processing.  This is particularly important under the "forced visibility" option (the second one above).

There are no restrictions on the types of services that can be used or combinations of services in different PEs.  There are a few restrictions on other scheduling constraints and options that can be used with these options.  Only a single station antenna mask can be used by any such mission.  This is for the overall mission and not just for the invoking schedule request.  If combined missions are used as either the primary or secondary mission and a two spacecraft on the same antenna option is used, then the bias found in the Basic Mission Data window for this mission must be the same as used for the original coverage mission.  This is to assure the "integrity" of the geometry of the situation.

Any number of missions, services and stations may be used in inclusion processing subject to other NPAS maximums.
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 XE "exclusion of secondary" \b 

 XE "solar interference" 

 XE "mutual interference" As described in 19.9.2 Visibility Data Adjustments window for the Exclusion Data Options window, there are three types of exclusion options available for user modeling.  These constraints may be applied directly to the visibility data, that is removed from any further consideration, ignored, or passed to the scheduling process to process on a schedule request basis.

These exclusion options, similar to the inclusion options above, must have the appropriate coverage data available to the scheduling process.  Each such mission that is to use the exclusion processing in one of its schedule requests must also have an appropriate option activated in its Exclusion Data Options window.  We are only concerned with visibilities that have been "marked" within the interference times.  Refer to paragraph 19.7.11 and 19.9.2 for details.
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Under certain circumstances as will be described in this paragraph, the modeling analyst has the option of restarting XE "Schedule:restart" \b  an already complete scheduling run at a specific schedule request.  This includes the ability of making changes to different database parameters as found in the model.  This restart facility was added to increase efficiency of certain types of sensitivity analyses that are required to obtain optimal scheduling results by the modeler, although it can also be used for simple corrections if applicable.  Depending on the type of run and position of the restart among the priority requests, different amounts of computer CPU and wall clock time are saved.  When used with complex missions or complex modeling, such as dynamic rescheduling, prior to the restart schedule request, it is usually of considerable benefit.  Currently, any restart of a scheduling run continues processing until the end of all active requests and generates output similar to a non-restart run.  All auxiliary analyses, Rplot, Freetime, COMLOD, etc., may be run in the normal manner following a restart run.

In order to accomplish this restart, the Visibility File, Mission Services File, and Station Services File must have been retained after the original run.  In the current implementation of the restart facility, no rescreening of mission model, network model XE "network model" , etc., input parameters are done.  This implies that certain restrictions apply to modeling changes that can be supported by the restart facility.  These restrictions as well as supported database input parameter modifications are described in detail below.  The restart process is to be used with only standard schedule analyses.  If inadvertently specified for a geometric (with or without downtimes) run, the restart will be ignored and the run will run from scratch.  The restart process is defined and invoked through the Scheduling Control Options window.  If the toggle Restart Scheduling at Entry Number: is on, the scheduling process will restart at the schedule request defined immediately following this toggle.  This schedule request number may or may not exist in the model, but all schedule requests at or larger than that number are scheduled in the normal manner.  Schedule requests and downtimes that were scheduled prior to the restart schedule request number, which are called pre-restart schedule requests, are left as is with some exceptions.  If a prepass time was modified, that is, same mission or family on the same station's service, for one of the pre-restart services by a service at or after the restart schedule request (post-restart schedule requests), it is set back to its original value prior to restarting the scheduling.  Note that the term post-restart requests include the actual restart schedule request.  The scheduling process that follows the restart may in fact modify or not modify those same prepass times  depending on the type of scheduling changes made.

The restart facility may have special uses in generating reports that were not available in the original run.  For example, let us assume that the full complement of NCC format output was not made with the original run but are now desired.  The appropriate report generation changes could be made to the Global Schedule Options window and the schedule restart invoked for an arbitrarily high schedule request number, such as 9999.  The original run would be recreated except for the additional reports.  The overall restart computer time, not including document printing, would be less than one quarter of the original time.

During the processing of the pre-restart services and their respective requests, any copy function requests  XE "schedule request:copy function" that are encountered are dealt with accordingly.  However, certain types of copy functions which in the original run completely removed services XE "removing scheduled services"  from the mission/station files cannot be recreated without rescheduling the entire run.  If these are encountered, an error message is generated specifying to remove the restart  option and rerun.  These two copy function types cannot occur anywhere in the run even in the post-restart request range.

At scheduling run-time, a restart run generates a message immediately after the NPAS Schedule banner in the output report that the scheduling restart has been invoked.  After the last pre-restart request has been processed, a similar message is given stating that restart has completed and that normal scheduling will now begin.  The summary reports generated by a restart run are identical to those of a normal run with several minor exceptions.  The possible contacts reported under TOTAL POSS in the Mission Schedule Summary Table (Figure 22-3) and in the Possible Contacts reports (Figure 22-4 and Figure 22-5) are zero for all pre-restart services.  This is because the possible values are the accumulation of all freetimes XE "freetime"  for all prime services and during the restart process these are not regenerated.  If a mission has multiple requests that span the restart request, the possible contacts in the overall summary tables would reflect only the post-restart entries.  Unless an error situation is encountered, the Schedule restart process may be used on one model any number of times at the discretion of the analyst.
Another report difference that may be seen in the restart run is in the Scheduling Requirements Summary by Individual Mission Model Schedule Request report (also known as the ENTTOT report).  Here, the “Minimum Satisfaction (Per Schedule Period)” field values may be different for pre-restart requests than in the non-restart run since this value takes into consideration schedule window lengths, and these are not considered during a restart.
Those database input parameters that may be changed in a restart situation and any restrictions that may apply to those changes are listed below.  Also, most of those database input parameters that may not be changed are also given.  Under certain circumstances a schedule restart can be made when the original run is amended due to bad or missing database information.  This would apply to those errors related to unrestricted change parameters, etc.  However, due to the enormous number of errors that could be made and since they could not all be covered here, it is recommended that such a model be run from scratch without use of the restart facility.

Care must be taken that no pre-restart schedule request input parameters are modified with the one exception covered below.  Normally such modifications would not affect the restart run as those requests would not be rescheduled but their services would be left as is.  Actually schedule requests are left as is in a restart run with the exception of the previously discussed prepass reset possibility.  However, copy function requests are processed as normal within the pre-restart request range so that any change to them would be immediate.  It is highly recommended that any change to a copy function request in the pre-restart schedule request range be avoided, and if needed, then re-run from scratch without the restart.  It must be noted that any subsequent non-restart runs would reflect all model parameter changes.  However, under certain conditions, especially dynamic rescheduling XE "dynamic rescheduling" , changes to pre-restart schedule requests could cause results to be obtained based on the new parameters.  The dynamic rescheduling process if invoked by a post-restart schedule request would operate normally and may cross back and reschedule individual schedule requests before the restart request.  During this process all copy function requests are tracked as their reversal can be critical to the dynamic rescheduling process.

If the analyst does not retain the original data files for the restart process, that is, the Visibility File, the Mission Services File, and the Station Services File, at run-time an error message will be generated.  The message will state that there was an error during the SCAM FT09 READ AT SUBROUTINE P2BUFR WITH IOS = 36.  The possible cause is an empty FT09 file, that is, Station Services File.  Then a dump of the SCAM buffers and block pointers will be given.  Finally a program stop 723 will occur.  The job should be resubmitted without restart indicated by modifying the Scheduling Control Options window.

20.13.1
Changeable  seq head5 \r0 \h 

 seq head4 \r0 \h Model Parameters for a Schedule Restart

Those model parameters which may be unconditionally changed, that is, changed without considering any further program consequences, are given below.  Normally, these changes may relate to an individual post-restart schedule request, that is, at or after the designated restart request scheduling priority, or may relate to the overall run.  This will be distinguished with each item in this list and the following list covering conditional usage.  Those model parameters which may be unconditionally changed are:

a. The change of some Basic Mission Data window parameters for active missions is allowed.  They are the schedule period types by time, by orbits, or by in-view periods, the requirements satisfaction type from time to count, or vice versa, and the average requirement amount whether by time or by count.

b. Addition or deletion of antenna preference/fixed specification to any post-restart schedule request.

c. Changes in Station Options window or Scheduling Options window of any post-restart non-copy function schedule request.  This includes forced MAXC with or without random placement.  Also see item (k) below.

d. Changes in schedule period type (by time, by orbit, by in-view calculations, or by mission-only event).  Note that if specification by orbits is used, then the orbit length must have been contained in the original COD data which in fact is supposed to always be the case.  Schedule period offsets and delays are allowed to be added, changed or deleted.  Also any post-restart schedule request change of schedule period satisfaction from by time to by count, or vice versa, is allowed.  This also includes use of the previous schedule request only specification.  If used then the previous schedule request number must be given.  Also, any change in minimum or maximum satisfaction amounts, MINS and MAXS, respectively, is allowed.  Post-restart schedule request change of playback fill time or dump time are allowed.

e. Addition or deletion of GO XE "geometric optimization"  option(s) to any post-restart schedule request.

f. Post-restart schedule request change in minimum separation value or option.  Also, any change in the maximum separation value.

g. Addition or deletion of dynamic rescheduling XE "dynamic rescheduling"  to any post-restart schedule request including playback requests.  The dynamic rescheduling options can be of any type including the addition or modification of any bump priority list XE "bump priority list" .  Note that any change to a bump priority list could also affect pre-restart entries if the subsequently invoked dynamic rescheduling process crosses back before the restart.

h. Change in any post-restart request Schedule Satisfaction window, either start, end, or cycle time.  This includes changing from time to orbits, and vice versa.

i. Change in NCC format output reports option in the Global Schedule Options window.  Also, change in short form output reports option in the Global Schedule Options window or the Basic Mission Data window of any mission.

j. Request to generate schedule period summary report for any schedule request in the Schedule Satisfaction window.  This could be very useful in investigating the results of a single schedule request.  This is different from most other allowed parameter changes in that this can be used with pre-restart entries as well as post-restart entries.

k. Change in Scheduling Control Options window random seed number XE "random seed number"  which is used by any random placement post-restart schedule request.  Note this is not a restriction, but any pre-restart requests that originally used a seed number would not be affected and any post-restart requests that used the new seed number, whether changed or not, may schedule differently even if no other input parameters were changed as the seed may not be propagated the same since it would not be used by the pre-restart requests.  It must be fully understood that any subsequent reruns, that is, non-restart, of this model may also be different.

l. For PE xe "prototype event" post-restart requests, existing services can have their placement type, length, offset, or relational service changed.  If the prime service of a PE is shortened, the conditional rules with regard to MINC covered in the next list hold.  Two spacecraft on one antenna exclusion option specified through the PE service is allowed as well as modifications of any forced handover time in the PE service field.  Tracking, simulation and verification services can be added that match existing service frequencies.  Datarate information can be modified.  Other changes such as frequency and supporting service types, additional normal services, etc., are covered in the next exclusion list below.  Note that pre-restart entries should not use any modified PE in case of dynamic rescheduling XE "dynamic rescheduling"  or later non-restart runs with the same model.

m. Change in any mission-only option window for any post-restart schedule request.  These windows XE "schedule windows:mission-only”  are specified either through the individual schedule request or the Basic Mission Data window associated with that mission.  Note that if a change is made to a Basic Mission Data window and dynamic rescheduling is invoked, it could affect pre-restart requests.  Note that changes to the mission-only events is not covered here but in the next category covering conditional input parameter changes.

n. Deletion of any schedule request in the post-restart request range for an existing mission, that is, with an active Basic Mission Data window.

o. Change or addition of any post-restart request range copy function request.   XE "schedule request:copy function" Any options or specifications may be used except those previously discussed negative copy functions that operate on the same mission.  Any mission involved must be an existing mission, that is, with an active Basic Mission Data window.

p. Use of prepass or postpass override fields for any post-restart schedule request.

q. Addition or deletion of any post-restart schedule request AOS order option for any non-prototype event request.

r. Schedule request re-ordering may be done before or after all changes specified in this paragraph for a restart run.  If renumbering of schedule requests is done, then the restart number itself might need to be manually changed to reflect this.  The restart schedule request described in this paragraph would then become that new value.  Note that extreme care must be taken that any new requests do not fall inside of the pre-restart range.

s. Change in output report lines per page for all schedule process output.
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Those model parameters which may be conditionally changed for a restart run are:

a. Change in post-restart schedule request minimum prime service time (MINC).  An increase can always be made but a decrease can only be made as long as the new MINC is greater than or equal to a MINC of another schedule request in the original run of the same mission.  This is due to the way the scheduling process filters out all visibilities less than the smallest MINC for all entries of a mission.  Also, an increase in the maximum prime service time (MAXC) for those requests can always be made.  As long as the above rule on decreasing MINC is maintained and MAXC is always greater or equal to MINC, then MAXC can be decreased without problems.

b. Addition of any schedule request in the post-restart request range for an existing and active mission as long as it meets all rules set down in this list.

c. Change in post-restart request's schedule period to use mission-only options for computation is restricted to only those options that are actually requested by the same or another request for the same mission.  This is either through other schedule period computation types or requested mission-only events.  However, if ascending or descending node is desired then at least one schedule request for that mission must request some mission-only event of any type.

d. Additional or changed post-restart requests for an active mission can have mission-only event requests only as long as another request that existed in the original run also requests the same type mission-only event directly or uses it for schedule period computations.

e. Changes in prepass or postpass times for a mission must be done with care.  If a request in the pre-restart range is of the same mission, then the restart process will attempt to change it to its new length.  If the new length is shorter, there should be no problem.  However, if it is longer and no room exists on the particular antenna then an error will be generated and the service in question will not be scheduled.  Unless the change is very simple, it is recommended that any prepass or postpass changes not be included in any restart run.  Instead, run the model from scratch.

f. To change a post-restart request to use a PE, or a different PE, must be done with caution.  Basically there is no problem as long as the service(s) defined by the request matches all frequencies in the PE and any list of services is the correct order, and that the scheduling process has previously processed all service types supported.  For simplicity this means that all services used, not just frequencies, must have been requested by the same or other requests of the same mission in the previous run.  Actually, the rules are more complex.  If the original CAS analysis and COD creation was done on an individual service basis then this rule is true.  If an all service type was done where a zero service number resides in the COD for the CED1 data, then any services could be used.  However, it is difficult for the user to discern this information quickly and thus the simple rule is highly recommended.  These same rules apply to the addition or modification of normal PE services.

g. Forced handover or hybrid support can be added to a post-restart request or a new post-restart request added for an active mission for a PE if the above rules for a PE are followed.  If a non-PE is added then the frequency involved must have been requested by the mission in the original run, or for the more complex but not recommended procedure that a zero service number resided in the COD.

h. A two spacecraft on one antenna option can be added to a new or existing request for an active mission as long as another schedule request for that mission also requests a two spacecraft on one antenna option on the same primary or secondary pair.  This is independent of the actual option requested.

i. No addition of MAXEL option or check range is allowed for a post-restart request unless another request for that mission also requests MAXEL or check range, respectively.  Currently these processes are independent of service type.

j. No mission antenna masks may be used by a post-restart request that are not already requested by a request in the original run for that same mission.  Deletion of masks to occultation is allowed under any circumstance.

k. Changing a request from trimmable to non-trimmable, and vice versa is allowed.  However, if the schedule program processed a trimmable mission, and it is now changed to non-trimmable, certain pieces could be missing.  This procedure is not recommended without serious experimentation by the user.

l. Changing the family designation of missions through the Basic Mission Data window for post-restart missions is allowed.  However as with prepass and postpass changes above, no pre-restart request missions should be affected.  If they are, it is recommended to start from scratch.

m. Partial and full suppressions may be added or changed that affect any post-restart mission requests.  If a mission's request that is in the pre-restart range would be affected, it is not recommended that a restart be run.

n. Change of an schedule request type from SP to ST or PE.  This may be done as long as the SSE event code is changed or removed.  If changed, it must match a valid PE.  Also, all changes must be supported by the existing service priority list.  If the services needed for such a PE replacement is available in correct order for the PE in another service priority list and those services were supported by the original mission then that list may be placed in the request.  If a single service is all that is required and it was supported by the original mission then it can replace any service priority list specifications.  Note that since SSE entries usually have a small MINC no restrictions here would apply except that the correct MINC, MAXC and schedule period satisfaction criteria must be established.  It must be kept in mind that those changes described herein for SSE replacement are quite complex and the recommended procedure is to run from scratch.

o. Changes or additions to multi-mission shared resource requirements as designated through the Multi-mission Shared Resources window.  Refer to appropriate paragraph of this section for details.  These are allowed as long as no involved missions are within the pre-restart request range, that is, no schedule requests for such missions occur before the restart request.  It is recommended that any such changes be run from scratch, although the screening process does not need to be re-run if the Visibility File was retained, unless time is of utmost concern.
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Most of those model parameters that are never to be changed for a scheduling restart are listed below.  If a parameter is not covered above in the unconditional or conditional lists or in this list, assume it cannot be changed for a restart and run from scratch.  Model parameters that are never to be changed for a restart run include:

a. Changes to some parameters in the basic service type characteristics including frequency and number of antennas, number of stations in model, and any station antenna override are theoretically possible but not recommended for a restart run.  Not only would they be available to pre-restart run in dynamic rescheduling or later non-restart runs, but some of the complex constraint checking processes, such as timeloading, crew loading, etc., are dependent on these values.  No investigation on the suitability of changing these parameters has been conducted, although the user may do so on their own if deemed necessary.

b. Changes in concurrent SA levels, timeloading, and crew loading levels are also theoretically possible but not recommended for a restart run.  Consider that if the levels are increased then those levels are not available to the pre-restart requests.  If the levels are decreased then a negative level might exist due to pre-restart request scheduling, although this would not interfere with the run.  These type of changes should be started from scratch or individually experimented with by the user.  Note that the screening process does not need to be re-run if the Visibility File was retained.

c. No Visibility Data Adjustments window parameter changes are allowed.

d. No additional missions are allowed to be added. Nor may the Basic Mission Data windows be sorted.

e. Downtimes and service cycle times cannot be changed for a restart run.

f. No additional stations or services can be added to a restart run.

g. No bias changes in the Basic Mission Data window for any active mission.

h. No Screen filter file changes.

i. No additions of check range or MAXEL option to any mission request that does not already have a request with such a requirement on the same station and services.

20.14
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Crew Loading Considerations With PEs

Crew loading XE "crew loading"  constraints can be used at individual stations with PEs. Whenever there are fewer crews defined for a station than the available number of return services, crew loading constraint processing is automatically invoked.  Crew loading was designed for use by GN modeling situations where a single antenna consisted of no more than one return and one forward service.  For example, a 26-meter antenna with both a return and forward "link." For basic crew definition at a station refer to the discussion of the Station Data window in Volume 2.

One shortcoming is that under certain circumstances where PE hybrid support  XE "hybrid support" or forced handover XE "forced handover support"  at the same station is modeled, the current logic will under count the overlap times if there is only one crew available.  Note this does not happen for normal PE hybrid support or forced handover at two different stations at the same time.  This problem occurs because the current process looks at each event independently.  If this is to be modeled, the crew loading should not be used but the special Network Subgroup Concurrent Service Constraint processing (refer to 20.8) should be used instead.  Only the current station and appropriate return services at that station would be included.  The number of crews available would be entered as the maximum allowable count.  Prepass and postpass times would be included in the constraint processing.

Other complications in the use of crew loading with PEs exist.  First the initial crew loading counts the number of available return services and compares this to the number of crews to see if the crew loading constraints exists at that station.  During scheduling, a PE may be scheduled that consists only of a forward service.  The scheduling of the forward service would in actuality use a crew.  The scheduling program will not schedule a crew with that event.  It is necessary in this case to include a return service (use a PE) in all such events, even if an artificial service must be created.  Here again it may be better to use the special Network Subgroup Concurrent Service Constraint modeling.

Note that if an extra return is added as secondary to a PE as a crew loading "fix,” it may be deleted before the final schedule and report generation through use of a remove copy function request(s) on the affected mission(s).

Also, consider a PE with a before or after positioned return service that extends beyond the prime service start or end.  If this PE was attempted to be scheduled at a station with active crew loading, the program would process the extension beyond the prime as needing a crew.  In fact, the union of all return services in the PE would be correctly treated as accessing one crew for the entire duration.  Any gap in coverage within the PE would leave the crew available for that period.  Note once again if any forward services are scheduled that extend beyond the prime, they would be initially processed as needing a crew.  However, once the PE is scheduled, they would be ignored in any further crew loading constraints at that station.  Under these circumstances and as defined previously, it would be best either to add concurrent services or use the special Network Subgroup Concurrent Service Constraint modeling.
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Scheduling involves the computation of support times available for each mission defined in the model.  These support times are determined by processing the coverage event data pertaining to the missions in the model.

After all modeling data has been entered into the model using the Model Tool, and a complete coverage analysis has been performed on the model using the Coverage Analysis System, scheduling can be performed.

21.2
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The Screen/Schedule Submittal window XE "window:Screen/Schedule Submittal"  is invoked from the NPAS Menu  by selecting the Screen/Schedule... button from the Submit menu. An example of the window is shown in Figure 21-1.
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Figure 21-1.  Screen/Schedule Submittal Window

The window is divided into seven different sections.  Each of these will be discussed below.
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You must select one of the three options available under SCHEDULE Run Type label.  These options are presented as radio buttons, and the default selection corresponds to the option set in the currently-loaded model’s Global Schedule Options window.  This brings up an important point:

CAUTION

You must have write permission to the DAS of any model submitted to the Schedule application because the selection made in the SCHEDULE Run Type field will be stored in the DAS.

Although these three options are sufficiently discussed in the Global Schedule Options window description, they will be briefly discussed below:

· Mission conflicts (ST). The scheduling of a discrete resource for a period of time by a user makes the resource unavailable to other users (in accordance with SN scheduling policy).  This is referred to as a standard NPAS Schedule run.

· No mission conflicts (GM). The scheduling of a discrete resource by a user does not affect the availability of that resource to other users.  This type of run, called a geometric NPAS Schedule run, is most often used to determine how much support a mission could garner under ideal circumstance (i.e., when no other user can interfere with the resources available to the mission). No downtimes modeled in the network model will be included here.

· No mission conflicts w/downtimes (G2). This option is the same as the previous except that downtimes of the network model are processed.
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You may submit Schedule for multiple models simultaneously through the Models to submit box in this window.  If a model had been loaded in the NPAS Menu, then the model will appear in this list.  To submit Schedule for additional models, use the Add models and Remove models buttons in the box as follows:

· Add models. Pressing this button invokes a List Manager window through which multiple models from one or more locations may be selected.  The models selected here are appended to the submittal list that existed prior to the invoking of this List Manager window.

· Remove models. Before pressing this button, use the mouse to select one or more models in the submittal list to be  removed. If you select no models and press the button, an error message will inform you that you need to select a model to remove.

21.2.3
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The Submit options portion of the Screen/Schedule Submittal window gives the user three options when submitting the run:

· Save SCREEN report. The initial data screening process used by Schedule will generate a report of the data passed from the COD to the Schedule process, and will also report on model parameters that influence the Screen process.  This option is not selected as a default.

· Save SCHEDULE data files. Screen and Schedule produce a number of data files that contain aspects and elements of the raw schedule. Turning this option all will force saving of all these data files. If the option is off some of these files will be deleted. This option is selected by default since most post-Schedule analysis applications in NPAS work from these files.  If you are certain that you will not be doing any post-Schedule analysis, you may want to toggle this selection off. The data files are saved in the dat directory and the filenames are model.ext where model is the model name and ext is an extension identifying the type of file.  The files, their extensions, and descriptions include:

· Visibility File (.vis).  XE "Visibility File" Generated by the Screen application from the COD, this file contains visibility information for each mission to be used by Schedule, COD user boundary information, and zone of ZOE information for requested mission/two-station triples. This file is used by Schedule and a few post-scheduling applications, such as Conflict Analysis and Rplot.

· Mission Services File (.msrv).   XE "Mission Services File" Produced by the Schedule application, this file describes each scheduled service on a mission-by-mission basis.  This file is used by Conflict Analysis.

· Station Services File (.ssrv).  XE "Station Services File" Produced by Schedule, this file describes each scheduled service on a station-by-station basis. This file is used by most post-scheduling applications.

· Schedule Period File (.per).  XE "Schedule Period File" Also generated by Schedule, this file is a dump of schedule period boundary times for each active schedule request.  This file is only used by Rplot.

· Mission Service Utilization File (.msu).  XE "Mission Service Utilization File" Generated after a Schedule run has completed, this file contains service utilization  XE "service:utilization" totals for each mission by service type.  It is used primarily by RAP.

· Station Antenna Utilization File (.sau).  XE "Station Antenna Utilization File" Generated after a Schedule run has completed, this file contains antenna utilization XE "antenna:utilization"  totals for each station by link (antenna).  It is used primarily by RAP.

· Random Loading Analysis File (.rla).  XE "Random Loading Analysis File" This file is generated by Schedule if any requests utilize one of the Random Loading options available in the Special Schedule Options window.  Data from his file can be used by several auxiliary processes  XE "Random Loading Analysis" to analyze the distribution of event start times for such schedule requests.

· Notify on completion. By selecting this toggle, the user will be informed via an information box when each Schedule run has been completed.  The default is for this toggle not to be selected.

21.2.4
 seq head5 \r0 \h 

 seq head4 \r0 \h Post Schedule Analysis

You have the option of having a number of post-Schedule analysis applications be submitted automatically following the Schedule run.  Any number of these may be selected, but note that those selected will be performed for each model included in the Schedule submittal list in this window.
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The purpose and use of a Screen filter file is discussed in 19.9.2 of this users guide.  Basically, a filter file filters out additional coverage event data from the COD above and beyond any other constraint technique. It is important to be aware that if the selected model requires a screen filter file and nothing (or a non-existent file) is entered in this field, the Screen program will generate an error and abnormally terminate.  The file name that you enter here should be fully-qualified.
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 XE "Schedule Separation Angle file" The final area to consider before submitting a Schedule run is what, if any, separation angle file should be used.  Use of a separation angle file by Schedule is discussed in  the presentation of the Mutual Interference process in Volume 9. Schedule can use the specified separation angle to apply spacecraft mutual interference XE "mutual interference"  constraints if desired.  If you use a Schedule Separation Angle file, the file name you enter here should be fully-qualified.
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The options at the bottom of the Screen/Schedule Submittal window are as follows:

· Submit.  Submits Schedule and any selected post-Schedule analyses on all models in the submittal list.  Note that all runs will be completed for one model before Schedule starts on the next.

· Cancel.  Returns the user to the NPAS Menu and submits no Schedule runs.

· Help.  Displays a help window which discusses the options available in the Screen/Schedule Submittal window. 
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22.1
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Overview

When a Screen/Schedule job is submitted, Screen and Schedule will each create one report file,  XE "report:Schedule" 

xe “report:Screen" and each file will contain a number of different reports. The purpose of this section is to describe the reports generated by both Screen and Schedule.  

Once the Screen/Schedule run has completed, the reports may be viewed from the NPAS Menu by selecting Reports/Screen/Schedule.  This will invoke a file selection box that displays Screen and Schedule output report files from the appropriate rpt directory.  Note that the Screen report is prefixed by SCR_, and Schedule reports by SCH_.
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If the Screen process incurred any errors, these will be printed at the very top of the Schedule report file. 
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Next in the Schedule output report file is the banner which, among other things, lists the version number and date of Schedule and the parameter limits of the application. Below this is shown the type of analysis (e.g. Standard, Geometric), the length of the schedule span, and, occasionally, other Schedule constraints of a global nature. An example is shown in Figure 22-1 REF Cursor \* MERGEFORMAT .

                                       *****************************************************

                                       *                                                   *

                                       *              NPAS SCHEDULE PROGRAM                *

                                       *                                                   *

                                       *            VERSION 3.20  20MAY96 1250             *

                                       *                                                   *

                                       *****************************************************

                               LIMITS:

                                  1)  MAXIMUM OF 99 STATIONS WITH UP TO 10 SERVICES PER STATION.

                                  2)  MAXIMUM OF 80 DIFFERENT SERVICES ACROSS ALL STATIONS.

                                  3)  MAXIMUM OF199 ACTIVE MISSIONS PER ANALYSIS.

                                  4)  MAXIMUM OF 20 SERVICES PER MISSION PER SCHEDULE REQUEST.

                                  5)  UNLIMITED VISIBILITIES, MISSION-ONLY EVENTS &

                                      INCLUSION/EXCLUSION EVENTS PER MISSION.

                                  6)  MAXIMUM OF 3200 SERVICES PER MISSION WITH UP TO 300 ACTIVE

                                      SCHEDULE REQUESTS PER MISSION PER ANALYSIS.

                                  7)  UP TO 960 SCHEDULE PERIODS PER SCHEDULE REQUEST.

                                  8)  MAXIMUM OF 30000 SERVICES ACROSS ALL MISSIONS & STATIONS.

                                  9)  MAXIMUM OF  2000 SCHEDULE REQUESTS ACROSS ALL MISSIONS.

                               LOGIC SUPPORTS PROTOTYPE EVENTS, S/C RECORDER PLAYBACKS, SPECIFIC

                                  SCHEDULING EVENT REQUESTS, FORCED HAND-OVER & HYBRID SUPPORT,

                                  SINGLE ENTRY GEOMETRIC OPTIMIZATION & 2 S/C ON 1 STATION ANTENNA

                                  SCHEDULING OPTIONS.

                                                       STANDARD ANALYSIS

                                                SPAN (IN DDHHMM FORMAT)=  70000

Figure 22-1.  Schedule Program Banner

22.2.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Scheduling Requirements Summary

xe "report:Schedule"These reports outline the basic results obtained by each schedule request.  If a copy function priority request is encountered in the generation of this report, then only the fact that such an schedule request type was processed and the parameters used by it is reported.  For scheduling entries, the program reports a series of input parameters and output results obtained after the completion of an schedule request.  If a schedule request has been completely satisfied by prior requests, then that request is not processed, and a message to that fact is displayed.  Any playback request has results displayed here although they are artificial values produced to fit in this report as described below.  Any warnings or serious errors encountered during setup or schedule processing of a request is displayed immediately prior to the summary of that request.

The fields of the scheduling requirements summary report are as follows:

· MIS. NUM. Mission number.

· MISSION NAME. Mission name.

· STATION (LIST). Station number or station list supporting request.

· SERVICE (LIST). Service number or service list supporting request.

· EVENT CODE. Prototype event code, specific scheduling event code, datarate XE "datarate:table"  table code or blank.  If the prototype event code is used to access the data rates, this field will appear blank in this report.  For SSE schedule requests of schedule request type option SP, the schedule request code used to access appropriate specific scheduling events is displayed here.

· SCHEDULE REQUEST # . Schedule request number.

· TOTAL SCHEDULED PRIME SERVICES COUNT. Total number of prime services scheduled by this request.

· TOTAL SCHEDULED PRIME SERVICES TIME. Total amount of time in minutes for all prime services not including prepass or postpass times scheduled by this request.

· SATISF. TYPE (PER SCHEDULE PERIOD). This indicates whether the schedule request was scheduled by time or by count.  If a playback schedule request was scheduled then PLAYB is indicated.

· MINIMUM SATISF. (PER SCHEDULE PERIOD). Schedule request minimum satisfaction amount either time in minutes or count based on the previous satisfaction type field.  If this is a playback schedule request, the maximum desirable dump time in minutes is reported.  Although a larger count or time value may exist in the invoking field, a maximum of 3200 for count or a maximum of the length of the run span in minutes for time will be reported here.  This maximum value is also used in computing the percent of overall requirements met in item (n.) below.

· LENGTH MINUTES (PER SCHEDULE PERIOD). Length of the schedule period in minutes used to attempt to satisfy this schedule request.  If a playback request is scheduled, this time is the sum of the desirable dump time and the fill time.

· AVERAGE # PRIMES (PER SCHEDULE PERIOD). Average number of prime services that start in each schedule period.  If a playback request is scheduled this is the total number of prime services divided by the total number of fill periods generated in processing the request.

· AVERAGE TIME (PER SCHEDULE PERIOD). Average length of prime service time in minutes scheduled across all schedule periods.  If a playback schedule request is scheduled, this time in minutes is the total amount of prime service time divided by the total number of fill periods generated in processing the request.

· PERCENT REQUEST REQ. MET. Overall satisfaction percent met by this schedule request in satisfying the MINIMUM SATISF. field (j.) above.  For playback requests, this value is computed as a percent of overall dump time versus fill time, that is, it is the average scheduled prime time per fill period divided by the desirable dump rate.  Note that the value reported here is the used by the dynamic rescheduling XE "dynamic rescheduling"  process as a "trigger.”

An example of this report is displayed in  Figure 22-2.

 SCHEDULING REQUIREMENTS SUMMARY BY INDIVIDUAL MISSION MODEL SCHEDULE REQUEST (PRIME SERVICES ONLY)

 |    |            |       |       |      |         |TOTAL SCHEDULED |------------- PER SCHEDULE PERIOD ------------|  PERCENT  |

 |MIS.|            |STATION|SERVICE|EVENT |SCHEDULE | PRIME SERVICES |SATISF.|MINIMUM| LENGTH  | AVERAGE | AVERAGE  |  REQUEST  |

 |NUM.|MISSION NAME|(LIST) |(LIST) | CODE |REQUEST# |COUNT |  TIME   | TYPE  |SATISF.| MINUTES |# PRIMES |  TIME    |  REQ. MET |

 |    |            |       |       |      |         |      |         |       |       |         |         |          |           |

 | 151|STS-K70     |  L2   |  2    |      |    110  |  110 |  4557.1 | TIME  | 5040.0|    90.2 |     .98 |    40.69 |     .8073 |

 | 151|STS-K70     |  L2   |  2    |      |    125  |   49 |  1225.0 | COUNT |    1.0|    90.0 |     .44 |    10.94 |   43.7500 |

 | 151|STS-K70     |  L2   |  6    |      |    127  | 1046 | 10452.6 | COUNT | 3200.0| 10080.0 | 1046.00 | 10452.60 |   32.6875 |

 |  20|SPACESTATION|  L1   |  1    |      |    190  |   56 |  1609.2 | TIME  |  230.0|  1440.0 |    8.00 |   229.89 |   99.9503 |

 |  20|SPACESTATION|  L1   |  L20  | SH04 |    205  |  112 |  1937.7 | COUNT |   24.0|  1440.0 |   16.00 |   276.81 |   66.6667 |

 |  20|SPACESTATION|  9    |  6    |      |    207  |  168 |  3360.0 | COUNT |   24.0|  1440.0 |   24.00 |   480.00 |  100.0000 |

 | 199|ANTDOWN     |  L1   |  L1   |      |    220  |    8 |   776.1 | COUNT |    8.0| 10080.0 |    8.00 |   776.10 |  100.0000 |

 | 199|ANTDOWN     |  L1   |  L1   |      |    230  |    8 |   960.0 | COUNT |    8.0| 10080.0 |    8.00 |   960.00 |  100.0000 |

    NO FREETIMES AVAILABLE FOR SCHEDULE REQUEST#=  240

 | 199|ANTDOWN     |  L1   |  6    |      |    240  |    0 |      .0 | COUNT |    2.0| 10080.0 |     .00 |      .00 |     .0000 |

    LAST SCHEDULE PERIOD REMOVED FOR SCHEDULE REQUEST#=  252 AS LENGTH IS LESS THAN MINC

 | 166|COP-2       |  L2   |  2    |      |    252  |  107 |  2140.0 | COUNT |    1.0|    94.1 |    1.00 |    20.00 |  100.0000 |

 | 166|COP-2       |  L2   |  2    |      |    262  |  107 |  1070.0 | COUNT |    2.0|    94.1 |     .99 |     9.91 |   49.5370 |

 *** WARNING -- HAND-OVER TIME DEFINED AS ZERO MINUTES ***

 |   5|AXAF        |  L1   |  2    |      |    265  |   24 |   960.0 | COUNT |    1.0|   188.8 |     .44 |    17.78 |   44.4445 |

    LAST SCHEDULE PERIOD REMOVED FOR SCHEDULE REQUEST#=  266 AS LENGTH IS LESS THAN MINC

 |   5|AXAF        |  L1   |  2    |      |    266  |  168 |  1654.1 | COUNT |    1.0|    23.6 |     .39 |     3.87 |   39.3443 |

 |  27|CO-ORB-PLAT |  L1   |  L12  | SH02 |    410  |   44 |  2040.4 | COUNT |    1.0|    90.2 |     .39 |    18.22 |   39.2857 |

    LAST SCHEDULE PERIOD REMOVED FOR SCHEDULE REQUEST#=  420 AS NO FREETIMES AT LEAST MINC FOUND AFTER QUICK CHECK PROCESS

 |  27|CO-ORB-PLAT |  L1   |  L6   | SH19 |    420  |   50 |  1416.3 | COUNT |    1.0|    90.2 |     .45 |    12.76 |   45.0451 |

 |  27|CO-ORB-PLAT |  L1   |  1    |      |    431  |  194 |  1466.9 | PLAYB |   11.7|    71.7 |    1.00 |     7.56 |   64.6268 |

 | 165|XTE         |  L1   |  1    |      |    500  |   63 |  1763.3 | COUNT |    1.0|    92.3 |     .57 |    16.03 |   57.2727 |

 | 165|XTE         |  L1   |  1    |      |    510  |   45 |   613.3 | COUNT |    1.0|    92.3 |     .41 |     5.58 |   40.9091 |

 | 165|XTE         |  L1   |  1    |      |    520  |   88 |   804.1 | COUNT |    1.0|    46.1 |     .40 |     3.67 |   40.1827 |

 | 165|XTE         |  L1   |  1    |      |    530  |  203 |   893.5 | COUNT |    1.0|    11.0 |     .22 |      .97 |   22.1374 |

 |  44|UARS(T1)    |  L1   |  1    |      |    600  |  521 |  2467.9 | COUNT |    1.0|    10.6 |     .55 |     2.60 |   54.7844 |

 |  44|UARS(T1)    |  L1   |  6    |      |    610  |  296 |  2902.7 | COUNT |   10.0|   300.0 |    8.71 |    85.37 |   87.0588 |

 |  44|UARS(T1)    |  L2   |  6    |      |    627  |  133 |  1330.0 | COUNT | 3200.0| 10080.0 |  133.00 |  1330.00 |    4.1563 |

Figure 22-2.  Schedule Requirements Summary
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This report is the overall summary of a complete scheduling run with the results broken down by mission and schedule period that uses the overall schedule period length and not any of the requested schedule periods.  This output table provides a quick and convenient summary for comparing the results of two different runs, or to check expected performance for any given mission.  All of the following statistics are displayed for each mission name.  Those fields reported and their calculation are:

· SCHEDULE PERIODS:
· QTY. Number of schedule periods through a whole number with the last schedule period possibly representing a partial period of time over the span of the run.

· ZERO COUNTS. Number of schedule periods which had no prime services start in them.

· REQMS NOT MET. Number of schedule periods in which the requeste Nminimum count or time per schedule period is not attained.

· REQMS MET. Difference between the previous requirements not met field and the total number of schedule periods.

· AVERG PRIME COUNT. Average number of counts per schedule period, that is, the average number of prime services that start in any schedule period.  Any ANTD mission does not have this field calculated.  Copy function services are ignored in the calculation of this field.

· AVERG PRIME TIME. Average length of all prime services in each schedule period.  Any ANTD mission does not have this field calculated.  Copy function services are ignored in the calculation of this field.

· AVERG REQMS MET(%). Average percent satisfaction over all schedule periods based on the minimum count/time requested.  This number is typically used as the major comparison between any two scheduling runs (without changes to the request).

· PRIME SERVICES:

· TOTAL POSS. Total number of available free times for each mission summed across all requests.  This number is a function of the number of entries, stations, services and antennas. It must be interpreted with caution.  It gives no indication of the total amount of time, but only the raw number.  Copy function services are ignored in the calculation of this field.

· TOTAL SCHED. Total number of prime services scheduled for this mission over the entire span.  Any ANTD mission does not have this field calculated.  Copy function services are ignored in this field.

· AVERG TIME. Total amount of time for prime services scheduled by this schedule request.  Any ANTD mission does not have this field calculated.  Copy function services are ignored in the calculation of this field.

An example of this report is displayed in Figure 22-3.

  MISSION SCHEDULE SUMMARY TABLE

               ------------- SCHEDULE PERIODS --------------

                          REQMS        AVERG   AVERG   AVERG -- PRIME SERVICES --

                     ZERO   NOT REQMS  PRIME   PRIME   REQMS  TOTAL  TOTAL  AVERG

                QTY CONTS   MET   MET  COUNT    TIME   MET(%)  POSS  SCHED   TIME

 STS-K70        112     0     0   112  10.76   144.95  229.6    421  1205    13.5

 SPACESTATION     7     0     0     7  48.00   986.70  187.3    358   336    20.6

 ANTDOWN          1     0     1     0    .00      .00   80.4     74     0      .0

 COP-2          108     1     1   107   1.98    29.72  149.3    390   214    15.0

 AXAF           107    53    53    54   2.02    24.43  242.1    260   216    12.1

 CO-ORB-PLAT     56     0    53     3   5.14    87.92   70.8    530   288    17.1

 XTE            110     0     0   110   3.63    37.04  362.7    773   399    10.2

 UARS(T1)       917   316   316   601   1.04     7.31  103.6    614   950     7.1

Figure 22-3.  Mission Schedule Summary Table

22.2.5
 seq head5 \r0 \h 

 seq head4 \r0 \h Possible Contacts Reports

xe "report:Possible Contacts"There are two reports, one that gives the number of possible prime services and the other gives the amount of time.  The count and total time for each mission at each station, for each station, and for the network as a whole are given in these reports.  The calculation of possible times is the sum of all free times at all stations, services and antennas.  A schedule request that is used for filling if a prior schedule request is not met, would have all of its prime services counted even if it does not have any services scheduled.

An example of these reports is displayed in Figure 22-4 and Figure 22-5.

  POSSIBLE CONTACTS (NUMBER)

               T041  T046  T171  T174                                                                                      TOT

 STS-K70        210     0   211     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   421

 SPACESTATION   108     0   149   101     0     0     0     0     0     0     0     0     0     0     0     0     0     0   358

 ANTDOWN         37     0    37     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0    74

 COP-2          200     0   190     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   390

 AXAF           135     0   125     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   260

 CO-ORB-PLAT    267     0   263     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   530

 XTE            377     0   396     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   773

 UARS(T1)       304     0   310     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   614

  TOTAL        1638     0  1681   101     0     0     0     0     0     0     0     0     0     0     0     0     0     0  3420

Figure 22-4.  Possible Contacts (Number) Report

 POSSIBLE CONTACTS (TOTAL TIME)

                T041  T046  T171  T174                                                                                      TOT

 STS-K70      10751     0 10787     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 21538

 SPACESTATION  5577     0  5945  5811     0     0     0     0     0     0     0     0     0     0     0     0     0     0 17334

 ANTDOWN      85850     0 85850     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 71701

 COP-2        10781     0  8027     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 18808

 AXAF          5040     0  4716     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  9756

 CO-ORB-PLAT  12198     0 12399     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 24597

 XTE          12768     0 13282     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 26050

 UARS(T1)     16020     0 17204     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 33225

  TOTAL      158988     0158213  5811     0     0     0     0     0     0     0     0     0     0     0     0     0     0323013

Figure 22-5.  Possible Contacts (Time) Report

22.2.6
 seq head5 \r0 \h 

 seq head4 \r0 \h Service Type Loading Summary (Including Prepass and Postpass)

xe “report:Service Type Loading Summary"For each antenna, these reports give the total amount of network XE "network:utilization" utilization time by station, and the daily amount of time for such utilization.  These reports include any prepass or postpass times and station and network totals.  Distribution of the workload across the network resources by service type are reported.  This report is generated from the Station Services File and contains no copied services.  All services, except CREW or ANTD missions, down times, twin tracking, simulation or verification services, are used in creating this report.  An example of these reports is displayed in Figure 22-6.

    SERVICE TYPE LOADING SUMMARY (INCLUDING PREPASS AND POSTPASS TIMES)

               T041  T046  T171  T174                                                                                    TOTAL

      1      9734     0  5902     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 15636

      2      5541     0  9222     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 14763

      3      1472     0   577     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  2049

      4      1004     0   411     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  1416

      5      1668     0   460     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  2128

      6      7523     0  7696  3445     0     0     0     0     0     0     0     0     0     0     0     0     0     0 18664

  TOTAL     26943     0 24269  3445     0     0     0     0     0     0     0     0     0     0     0     0     0     0 54658

 << LLSIPPT

 >> LLSIHPDIPP

   SERVICE TYPE LOADING SUMMARY IN HOURS PER DAY OF SPAN (INCLUDING PREPASS AND POSTPASS TIMES)

              T041  T046  T171  T174                                                                                    TOTAL

      1      23.2    .0  14.1    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0  37.2 

      2      13.2    .0  22.0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0  35.2 

      3       3.5    .0   1.4    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0   4.9 

      4       2.4    .0   1.0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0   3.4 

      5       4.0    .0   1.1    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0   5.1 

      6      17.9    .0  18.3   8.2    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0  44.4 

  TOTAL      64.2    .0  57.8   8.2    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0  130.1

Figure 22-6.  Service Type Loading Summary (Including Prepass and Postpass) 


 Reports

22.2.7
 seq head5 \r0 \h 

 seq head4 \r0 \h Scheduled Prime Service Count From Station File

This report shows the number of prime services for each mission at each station.  Mission, station and network totals are also displayed.  Only prime (or non-PE) services, including all prepass and postpass times, are used in these reports.  No copied services, CREW or ANTD missions, downtime, simulation or verification services are included.  An example of this report is displayed in Figure 22-7.

 SCHEDULED PRIME SERVICE COUNT FROM STATION FILE

               T041  T046  T171  T174                                                                                      TOT

 STS-K70       578     0   627     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  1205 

 SPACESTATION  105     0    63   168     0     0     0     0     0     0     0     0     0     0     0     0     0     0   336 

 ANTDOWN         0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 

 COP-2          23     0   191     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   214 

 AXAF          131     0    85     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   216 

 CO-ORB-PLAT   163     0   125     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   288 

 XTE           186     0   213     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   399 

 UARS(T1)      493     0   457     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   950 

  TOTAL       1679     0  1761   168     0     0     0     0     0     0     0     0     0     0     0     0     0     0  3608

Figure 22-7.  Scheduled Prime Service Count From Station File Report

22.2.8
 seq head5 \r0 \h 

 seq head4 \r0 \h Scheduled Prime Service Minutes From Station File

This report is similar to the above but displays the total amount of prime service time (in minutes) scheduled by each mission at each station.  Note that prepass and postpass times are included in these figures.  Like the above, no copied services, CREW or ANTD missions, downtime, simulation or verification services are included.  An example of this report is displayed in Figure 22-8.

 SCHEDULED PRIME SERVICE MINUTES FROM STATION FILE (TOTAL TIME INCLUDING PREPASS AND POSTPASS TIMES)

               T041  T046  T171  T174                                                                                            TOT

 STS-K70      7261     0  9502     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 16763 

 SPACESTATION 3180     0   702  3445     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  7327 

 ANTDOWN         0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 

 COP-2         286     0  3352     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  3638 

 AXAF         1738     0  1246     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  2985 

 CO-ORB-PLAT  3647     0  1851     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  5499 

 XTE          2620     0  2251     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  4872 

 UARS(T1)     4131     0  3934     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  8065 

  TOTAL      22866     0 22840  3445     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 49152

Figure 22-8.  Scheduled Prime Service Minutes From Station File Report

22.2.9
 seq head5 \r0 \h 

 seq head4 \r0 \h Service Type Loading Summary (Without Prepass and Postpass Times)

xe “report:Service Type Loading Summary"These reports give, for each antenna, the total amount of network XE "network:utilization"  utilization time by station, and the daily amount of time for such utilization.  These reports do not include any prepass or postpass times.  Both station and network totals are given.  Distribution of the mission workload by service type are also given.  This report is generated from the Mission Services File, but contains no copied services.  All scheduled services, except CREW or ANTD missions, downtimes, simulation, or verification service, are used in generating this report  An example of these reports is displayed in Figure 22-9.

    SERVICE TYPE LOADING SUMMARY (WITHOUT PREPASS AND POSTPASS TIMES)

               T041  T046  T171  T174                                                                                    TOTAL

       1      8312     0  4660     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 12972

       2      5176     0  8470     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 13646

       3      1421     0   516     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  1937

       4      1004     0   411     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  1416

       5      1600     0   440     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  2040

       6      7229     0  7456  3360     0     0     0     0     0     0     0     0     0     0     0     0     0     0 18045

  TOTAL      24743     0 21954  3360     0     0     0     0     0     0     0     0     0     0     0     0     0     0 50058

 << LLSWPPT

 >> LLSIHPDWPP

    SERVICE TYPE LOADING SUMMARY IN HOURS PER DAY OF SPAN (WITHOUT PREPASS AND POSTPASS TIMES)

               T041  T046  T171  T174                                                                                    TOTAL

       1      19.8    .0  11.1    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0  30.9

       2      12.3    .0  20.2    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0  32.5

       3       3.4    .0   1.2    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0   4.6

       4       2.4    .0   1.0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0   3.4

       5       3.8    .0   1.0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0   4.9

       6      17.2    .0  17.8   8.0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0  43.0

   TOTAL      58.9    .0  52.3   8.0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0    .0 119.2

Figure 22-9.  Service Type Loading Summary (Without Prepass and Postpass)

22.2.10
 seq head5 \r0 \h 

 seq head4 \r0 \h Scheduled Prime Service Count From Mission File

This report XE "report:Scheduled Prime Service Count From Mission File”  gives the total number of prime services scheduled for each mission at each station.  Mission, station, and network totals are also displayed. Only prime or non-PE services are used in this report.  No copied services, CREW missions, ANTD missions, downtimes, simulation or verification services are included.  An example of this report is given in Figure 22-10.

  SCHEDULED PRIME SERVICE COUNT FROM MISSION FILE

               T041  T046  T171  T174                                                                                      TOT

 STS-K70       578     0   627     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  1205 

 SPACESTATION  105     0    63   168     0     0     0     0     0     0     0     0     0     0     0     0     0     0   336 

 ANTDOWN         0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 

 COP-2          23     0   191     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   214 

 AXAF          131     0    85     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   216 

 CO-ORB-PLAT   163     0   125     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   288 

 XTE           186     0   213     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   399 

 UARS(T1)      493     0   457     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0   950 

  TOTAL       1679     0  1761   168     0     0     0     0     0     0     0     0     0     0     0     0     0     0  3608

Figure 22-10.  Scheduled Prime Service Count From Mission File

22.2.11
 seq head5 \r0 \h 

 seq head4 \r0 \h Scheduled Prime Service Minutes From Mission File

This report  XE "report:Scheduled Prime Service Minutes From Station File” gives the total amount of time in minutes for each mission at each station.  Mission, station, and network totals are also displayed.  Only prime or non-PE services, not including all prepass and postpass times, are used in this report.  No copied services, CREW missions, ANTD missions, downtimes, simulation, or verification services are included.  An example of this report is displayed in Figure 22-11.

  SCHEDULED PRIME SERVICE MINUTES FROM MISSION FILE (TOTAL TIME WITHOUT PREPASS AND POSTPASS TIME)

               T041  T046  T171  T174                                                                                      TOT

 STS-K70      7048     0  9186     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 16234 

 SPACESTATION 2970     0   576  3360     0     0     0     0     0     0     0     0     0     0     0     0     0     0  6906 

 ANTDOWN         0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0 

 COP-2         240     0  2970     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  3210 

 AXAF         1527     0  1086     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  2614 

 CO-ORB-PLAT  3321     0  1601     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  4923 

 XTE          2248     0  1825     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  4074 

 UARS(T1)     3360     0  3340     0     0     0     0     0     0     0     0     0     0     0     0     0     0     0  6700 

  TOTAL      20717     0 20586  3360     0     0     0     0     0     0     0     0     0     0     0     0     0     0 44664

Figure 22-11.  Scheduled Prime Service Minutes From Mission File

22.2.12
 seq head5 \r0 \h 

 seq head4 \r0 \h TDRSS Station Antenna Utilization

xe “report:TDRSS Station Physical Antenna Utilization"This report is designed for special SN antenna XE "antenna:utilization"  utilization reporting to show activity of each separate piece of hardware.  Actually, only the SA, MAF, and MAR service types are considered in this report.  The report gives utilization for SA antenna number 1, for example, the left SA antenna, and number 2, for example, the right SA antenna, as well as the single MAF antenna and all MAR services available on any single TDRS.  All prepass or postpass times are included in these numbers.  The program process to calculate the SA utilization considers any services that coincide on the same SA antenna at the same time as only one service for this report.  For example, a SSAR and SSAF occurring at the same time would only be counted as one for the amount of time given in this report.  In addition to the total amount of time, the percent of the span of the run is also given.  This report is generated from the Station Services File and contains no copied services.  All services are used, but no CREW or ANTD missions or downtimes are included.  An example of this report is displayed in Figure 22-12.

  1 T041 STATION PHYSICAL ANTENNA UTILIZATION (INCLUDING PREPASS & POSTPASS TIMES WITH STATION OF CONFIGURATION TYPE = TDR2)

         SA UTILIZATION FOR PHYS. ANT.=  1 PHYS. ASSOC.   1 IS    7671.4 MINUTES WITH A PERCENT OF SPAN =    76.105

         SA UTILIZATION FOR PHYS. ANT.=  2 PHYS. ASSOC.   1 IS    7671.9 MINUTES WITH A PERCENT OF SPAN =    76.110

         MAF UTILIZATION FOR PHYS. ANT.=  1 IS    7523.1 MINUTES WITH A PERCENT OF SPAN =    74.634

         MAR UTILIZATION FOR PHYS. ANT.=  1 IS    1472.6 MINUTES WITH A PERCENT OF SPAN =    14.609

         MAR UTILIZATION FOR PHYS. ANT.=  2 IS        .0 MINUTES WITH A PERCENT OF SPAN =      .000

         MAR UTILIZATION FOR PHYS. ANT.=  3 IS        .0 MINUTES WITH A PERCENT OF SPAN =      .000

         MAR UTILIZATION FOR PHYS. ANT.=  4 IS        .0 MINUTES WITH A PERCENT OF SPAN =      .000

         MAR UTILIZATION FOR PHYS. ANT.=  5 IS        .0 MINUTES WITH A PERCENT OF SPAN =      .000

Figure 22-12.  TDRSS Station Physical Antenna Utilization

22.2.13
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission Services Report

This report gives a breakdown of selected service subtypes (SN Z-band, K-band, S-band, or MA, or GN S-band) across both forward and return service types.  A union of the forward and return services are created.  The only difference is that the Z-band, K-band, and S-band frequencies are separated out.  The determination of which services go into which service class is determined by the service type designation given to each in the NEC3 records.  The five categories given here are ZS, KS, SS, MA, and SB, respectively.  All services, whether prime, mandatory, optional, or non-PE are included in this report.  The report gives three different results for each service class; the count of service class unions or single service if not concurrent, the total time of the resulting unions or single services if not concurrent, and the total time as a percent of span.  The calculation of the total count and total time is a function of the union steps encountered during the processing of each service class.  For example, consider a PE that consists of two services such as a SSAR prime service of 20 minutes with a SSAF mandatory service of 10 minutes concurrent with the start of the prime.  During processing of the services for that mission the services are considered in AOS and LOS order, that is, the 10 minute service would be looked at first and counted as 1 service from time x to time x+10 minutes.  Then the second service, the prime, would overlap the first service from time x to time x+10, the union period, but to exist by itself from time x+10 to time x+20.  This second period would be considered to be a second count, and a second period of time.  Similarly, any PE with two services that are concurrent at all times would be counted only once.  All missions including artificial mission are reported.  No downtimes are used in this report as they can be considered their own mission.

An example of this report is displayed in Figure 22-13.

   151 STS-K70       MISSION SERVICES REPORT (WITHOUT PREPASS & POSTPASS TIMES)

                      ------------------ SERVICE CLASS (UNION) ------------------

                          ZS          KS          SS          MA          SB          XB          LB          CB

                         ----        ----        ----        ----        ----        ----        ----        ----

      TOTAL COUNT           0           0         159        1046           0           0           0           0

       TOTAL TIME          .0          .0      5782.1      8863.0          .0          .0          .0          .0

     PERCENT SPAN        .000        .000      57.362      87.927        .000        .000        .000        .000

                      ------------------ SERVICE CLASS (RETURN) -----------------

                          ZS          KS          SS          MA          SB          XB          LB          CB

                         ----        ----        ----        ----        ----        ----        ----        ----

      TOTAL COUNT           0           0         159           0           0           0           0           0

       TOTAL TIME          .0          .0      5782.1          .0          .0          .0          .0          .0

     PERCENT SPAN        .000        .000      57.362        .000        .000        .000        .000        .000

                      ----------------- SERVICE CLASS (FORWARD) -----------------

                          ZS          KS          SS          MA          SB          XB          LB          CB

                         ----        ----        ----        ----        ----        ----        ----        ----

      TOTAL COUNT           0           0           0        1046           0           0           0           0

       TOTAL TIME          .0          .0          .0      8863.0          .0          .0          .0          .0

     PERCENT SPAN        .000        .000        .000      87.927        .000        .000        .000        .000

 Figure 22-13.  Mission Services Report (Portion)

22.2.14
 seq head5 \r0 \h 

 seq head4 \r0 \h Station Scheduled Services Report (AOS and LOS Times Include Prepass and Postpass Times)

This report  XE "report:Station Scheduled Services” gives a detailed listing of all normal non-copied scheduled services for each station individually.  Any downtimes will appear in this report.  All start (AOS) and end (LOS) times include any prepass or postpass times.  All time units in this report are in minutes to the tenth.  A description of each column in this report is listed below:

· MISSION NAME. Mission name of the service scheduled.

· STATION. Station name.

· STA SRV. Service number.

· PHY ANT. Antenna number.

· AOS. Start of the service time (including any prepass time).

· LOS. End of the service time (including any postpass time).

· DELTA. Duration of the service (including both prepass and postpass times).

· PREV. SEPAR. Time difference between any two services scheduled on the same station's antenna.  For the first service on each station antenna, the time from the start of the span to the start of AOS is given.

· TYPE COD. Service type as described through the Network Equipment Configuration (NEC) database XE "database:Network Equipment Configuration"  (part of the Schedule database).

· EVENT IDENT. Prototype event identification if used.  This is the prototype event code used to access the Prototype Event Configuration (PEC) database XE "database:Prototype Event Configuration"  (part of the Schedule database).  If the service is a downtime, then the codes DOWN, CREW, or SHIFT will appear here.

· PE SRV#. Order in which the PEC records are read from the PEC database if a PE is used.  This also corresponds to the order in which the scheduling program processed the services internally in the program.  If no PE is used, a zero appears in this field.

· PREPASS. Final prepass time used.  Downtimes never have any prepass time.

· POSTPASS. Final postpass time used.  Downtimes never have any postpass time.

· F/R. Defines whether the service is forward, F, or return, R.

· TRIM Y/N. Defines whether the service is only a subset of its original visibility.

· TRK/S/V. Defines type of downtimes.  A DWN1 designates a downtime created by a crew shift interval.  A DWN2 designates a downtime created by a NTM3 record that also uses a crew.  A DWN3 designates a downtime created by a NTM3 record that does not use a crew.  If a tracking service was scheduled then this field identifies the type, channel and configuration of the overall tracking.  If a Doppler service is scheduled then the code D appears in the first character of this field.  Similarly, if a ranging service is scheduled the code R appears in the first character.  In either tracking case the channel, that is, I, Q, XE "I and Q channel"  or blank for both, designation appears in the second character of this field.  In addition, for all tracking services a special configuration identifier code is given in the fourth character position of this field.  These codes are:

· 1. 1-way Doppler only on same service.

· 2. 2-way with same service on both.

· 3. 1-way with a different twin service.

· 4. 2-way with different service on ranging only.

· 5. 2-way with different service on Doppler only.

· 6. 2-way with different services on both.

· S. Simulation service.

· V. Verification service.
· SCHED. REQUEST. Schedule request number that scheduled this service.

An example of this report is displayed in Figure 22-14.

  1 T041   STATION SCHEDULED SERVICES (AOS AND LOS TIMES INCLUDE PREPASS AND POSTPASS TIMES)

      MISSION      STA-   STA  PHY                              PREV. TYPE EVENT   PE   PRE- POST-    TRIM TRK/  SCHED.

        NAME       TION   SRV  ANT     AOS      LOS    DELTA   SEPAR. CODE IDENT  SRV#  PASS  PASS F/R Y/N S/V  REQUEST

  _____________________________________________________________________________________________________________________

    1 STS-K70       T041   6    1       .0     11.0     11.0      .0   MA           1    1.0    .0  F   Y           127

    2 SPACESTATION  T041   1    2       .0     32.0     32.0      .0   KS           1    2.0    .0  R   Y           190

    3 ANTDOWN       T041   1    1       .0    120.0    120.0      .0   KS           1     .0    .0  R   Y           220

    4 STS-K70       T041   6    1     11.0     21.0     10.0      .0   MA           1     .0    .0  F   Y           127

    5 STS-K70       T041   6    1     21.0     31.0     10.0      .0   MA           1     .0    .0  F   Y           127

    6 STS-K70       T041   6    1     31.0     41.0     10.0      .0   MA           1     .0    .0  F   Y           127

    7 COP-2         T041   2    2     32.0     44.0     12.0    32.0   SS           1    2.0    .0  R   Y           262

    8 UARS(T1)      T041   6    1     41.0     52.0     11.0      .0   MA           1    1.0    .0  F   Y           610

    9 UARS(T1)      T041   1    2     44.0     51.0      7.0    12.0   KS           1    2.0    .0  R   Y           600

   10 AXAF          T041   2    2     57.3     79.3     22.0    13.3   SS           1    2.0    .0  R   Y           265

   11 AXAF          T041   2    2     79.3     89.3     10.0      .0   SS           1     .0    .0  R   Y           266

   12 STS-K70       T041   6    1     84.1     95.1     11.0    32.1   MA           1    1.0    .0  F   Y           127

   13 XTE           T041   1    2     89.3     94.4      5.1    38.3   KS           1    2.0    .0  R   Y           530

   14 SPACESTATION  T041   1    2     94.4    126.4     32.0      .0   KS           1    2.0    .0  R   Y           190

   15 STS-K70       T041   6    1     95.1    105.1     10.0      .0   MA           1     .0    .0  F   Y           127

   16 STS-K70       T041   6    1    105.1    115.1     10.0      .0   MA           1     .0    .0  F   Y           127

   17 STS-K70       T041   6    1    115.1    125.1     10.0      .0   MA           1     .0    .0  F   Y           127

   18 ANTDOWN       T041   4    1    120.0    240.0    120.0   120.0   KS           1     .0    .0  F   Y           220

   19 STS-K70       T041   6    1    125.1    135.1     10.0      .0   MA           1     .0    .0  F   Y           127

   20 CO-ORB-PLAT   T041   1    2    128.7    138.7     10.0     2.3   KS           1    2.0    .0  R   Y           431

   21 UARS(T1)      T041   6    1    135.1    146.1     11.0      .0   MA           1    1.0    .0  F   Y           610

   22 UARS(T1)      T041   1    2    138.7    145.7      7.0      .0   KS           1    2.0    .0  R   Y           600

   23 UARS(T1)      T041   1    2    148.7    155.7      7.0     3.0   KS           1    2.0    .0  R   Y           600

   24 UARS(T1)      T041   6    1    150.1    161.1     11.0     4.0   MA           1    1.0    .0  F   Y           610

   25 UARS(T1)      T041   1    2    158.7    163.1      4.4     3.0   KS           1    2.0    .0  R   Y           600

   26 XTE           T041   1    2    174.7    186.8     12.1    11.6   KS           1    2.0    .0  R   Y           510

   27 STS-K70       T041   6    1    181.2    192.2     11.0    20.1   MA           1    1.0    .0  F   Y           127

Figure 22-14.  Station Scheduled Services Report

22.2.15
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission Schedule Period Summary Report

This report  XE "report:Mission Schedule Period Summary” generates for each mission, including any artificial missions, the amount of time and the number of counts that occur in each schedule period of the span of time of the run.  All copied services that affect schedule period considerations (that is, M1 or E1 functions) are included.  Only prime services are used in calculation of this report.  No prepass or postpass times are included.  The last schedule period may be of partial length based on the number of times the schedule period may be divided into the span.  The time of each service that is accumulated for the time total in each schedule period is only that time that actually falls into it.  The count for each schedule period is determined by the number of services that actually start in it, regardless of whether it continues into another period.  The final column of this report is the percent of requirements met for each schedule period individually.  This value is based on the defining information in the Basic Mission Data window as to whether the count or time is to be used in calculation.  The satisfaction amount used as the base, or 100 percent level, is that amount of count or time also defined in the Basic Mission Data window.  An example of this report is displayed in Figure 22-15.

      151  STS-K70     

  SCHEDULE PERIOD SUMMARY

    ---- SCHEDULE PERIOD ----       TIME               REQMTS

    NUM      START       STOP      (MINS)   CONTS      MET (%)

      1         .0       90.2      115.8       11     183.460

      2       90.2      180.5      113.5       10     179.816

      3      180.5      270.7      119.1       10     188.688

      4      270.7      360.9      115.3       11     182.668

      5      360.9      451.2      114.4       10     181.242

      6      451.2      541.4      113.2       10     179.341

      7      541.4      631.6      111.8       11     177.123

      8      631.6      721.9      119.2        9     188.847

      9      721.9      812.1      186.1       12     294.835

     10      812.1      902.3      175.9       12     278.676

     11      902.3      992.6      174.5       11     276.458

     12      992.6     1082.8      175.8       12     278.517

     13     1082.8     1173.0      177.1       11     280.577

     14     1173.0     1263.3      177.4       12     281.052

     15     1263.3     1353.5      176.2       10     279.151

     16     1353.5     1443.7      164.0       11     259.823

     17     1443.7     1534.0      111.7       10     176.965

     18     1534.0     1624.2      115.6       10     183.143

     19     1624.2     1714.4      118.9       10     188.371

     20     1714.4     1804.7      114.4       10     181.242

Figure 22-15.  Mission Schedule Period Summary Report

22.2.16
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission Scheduled Services Report

xe “report:Mission Scheduled Services"This report gives a detailed listing of all scheduled services, including all copied services that remain in the Mission Services File at the end of the Schedule processing for each mission individually.  Downtimes will not appear in this report.  Service start and end  times do not contain any prepass or postpass times.  Time units in this report are in minutes to the nearest tenth.  A description of each column in this report is:

· Service number. Displays total of the relative number of the services scheduled for this mission.  The services are displayed in AOS and LOS order.

· MISSION NAME. Displays mission name of the service scheduled.

· STATION. Displays station name at which the service is scheduled.

· STA SRV. Displays service type.

· PHY ANT. Displays antenna number.

· MIS ANT. Displays mission antenna number.  Currently only 1 is used.

· AOS. Defines start of the service time excluding any prepass time.

· LOS. Defines end of the service time excluding any postpass time.

· DELTA. Defines duration of the service excluding both prepass and postpass times.

· SERVICE SEPARA. Displays the time difference between any two services in order of their presentation in this report.  For the first service on each mission, a time separation of 0.0 is given.

· EXCEED MAXSEP. Defines whether this service, when scheduled, exceeds the maximum separation defined in the MM schedule request that scheduled this service.  This calculation is not done at the time of scheduling of the service, but is done at the end of a Schedule run after all entries have been scheduled.  All services are considered in this calculation, i.e., prime, mandatory, option, non-PE, and copied.  The three codes that appear are:  N/A for the first service for each mission; NO for not exceeding the maximum separation constraint; and YES for exceeding the maximum separation constraint.

· EVENT IDENT. Defines the PE identification if used.  This is the PE code used to access the PEC.

· VIS. TRIM. Defines whether the original visibility was trimmed or not during the scheduling process for this service.

· OPTION. Define whether any mission-only requirements were used in the scheduling of the PE.  Only that service for a PE, only one per prototype event can have mission-only requirements and this not need be the prime, will have this code specified here.  The letter codes that may be contained in this field, with up to 6 different, one for each mission-only group, are:

· 1. Ascending node equals yes on S/C

· 2. Ascending node equals no on S/C

· 3. Descending node equals yes on S/C

· 4. Descending node equals no on S/C

· A. Apogee equals yes on S/C

· B. Apogee equals no on S/C

· C. Perigee equals yes on S/C

· D. Perigee equals no on S/C

· E. Sunlight equals yes on S/C

· F. Sunlight equals no (darkness) on S/C

· G. Sunrise equals yes on S/C

· H. Sunrise equals no on S/C

· I. Sunset equals yes on S/C

· J. Sunset equals no on S/C

· K. Sunlight equals yes on S/C subpoint

· L. Sunlight equals no, that is, darkness, on S/C subpoint

· M. Sunrise equals yes on S/C subpoint

· N. Sunrise equals no on S/C subpoint

· O. Sunset equals yes on S/C subpoint

· P. Sunset equals no on S/C subpoint

· Q. Subpoint over land

· R. Subpoint not over land

· S. Subpoint over water

· T. Subpoint not over water

· U. Subpoint over frozen land

· V. Subpoint not over frozen land

· W. Subpoint over ice

· X. Subpoint not over ice

· Y. Subpoint over user defined boundary

· Z. Subpoint not over user defined boundary

· USR BDY. If a user defined boundary was used by the service in question, then the appropriate numeric code value would appear here.

· PE SRV#. PE service number which indicates the order of the PE services if a PE is used where 1 always indicates the prime service.  This also corresponds to the order in which the scheduling program processes the services internally in the program.  If no PE is used, a 1 appears in this field.

· F/R. Defines whether the service was forward, F, or return, R.

· PE TYPE. Defines the type of PE service in a three character field.  A PE service having a character in the first position of this field which defines whether the service is prime, P, mandatory, M, or optional, O.  If a non-PE service is scheduled, it is treated as prime and a P will appear here.  If a forced handover XE "forced handover support"  or hybrid support XE "hybrid support"  is scheduled then the prime for each event is marked with a H instead of a P.  The second position of this field is used to designate simulation S, verification V, or combined simulation and verification X service type.  The third position of this field is used for tracking services to define if a Doppler D or ranging R service was scheduled.

· PE SEQ.. Defines the order in which the PE or non-PE service is scheduled internally for the MM schedule request which created it.  All services of a single PE will have the same sequence number.  This can be useful in attempting to determine exactly what the program relationship was between station and service priority and length of the prime service based in longest available prime service program logic.

· SCHED. REQUEST. Displays the schedule request number (scheduling process priority number) that scheduled this service.

An example of this report is displayed in Figure 22-16.

    151 STS-K70       MISSION SCHEDULED SERVICES (AOS AND LOS TIMES DO NOT INCLUDE PREPASS AND POSTPASS TIMES)

     MISSION      STA-  STA  PHY                             SERVICE  EXCEED EVENT VIS.        USR  PE       PE    PE   SCHED.

       NAME       TION  SRV  ANT      AOS      LOS    DELTA  SEPARA.  MAXSEP IDENT TRIM OPTION BDY SRV# F/R TYPE  SEQ. REQUEST

 _____________________________________________________________________________________________________________________________

   1 STS-K70      T171    6    1      1.0      8.3      7.3       .0    N/A        YES                1   F   P   1045     127

   2 STS-K70      T041    6    1      1.0     11.0     10.0     -7.3    NO         YES                1   F   P    521     127

   3 STS-K70      T041    6    1     11.0     21.0     10.0       .0    NO         YES                1   F   P    522     127

   4 STS-K70      T041    6    1     21.0     31.0     10.0       .0    NO         YES                1   F   P    523     127

   5 STS-K70      T041    6    1     31.0     41.0     10.0       .0    NO         YES                1   F   P    524     127

   6 STS-K70      T171    6    1     51.8     61.8     10.0     10.8    NO         YES                1   F   P      1     127

   7 STS-K70      T171    2    1     51.8     76.8     25.0    -10.0    NO         YES                1   R   P      1     125

   8 STS-K70      T171    6    1     61.8     71.8     10.0    -15.0    NO         YES                1   F   P      2     127

   9 STS-K70      T171    6    1     71.8     81.8     10.0       .0    NO         YES                1   F   P      3     127

  10 STS-K70      T171    6    1     81.8     91.8     10.0       .0    NO         YES                1   F   P      4     127

  11 STS-K70      T041    6    1     85.1     95.1     10.0     -6.7    NO         YES                1   F   P    525     127

  12 STS-K70      T171    6    1     91.8    101.8     10.0     -3.3    NO         YES                1   F   P      5     127

  13 STS-K70      T041    6    1     95.1    105.1     10.0     -6.7    NO         YES                1   F   P    526     127

  14 STS-K70      T041    6    1    105.1    115.1     10.0       .0    NO         YES                1   F   P    527     127

  15 STS-K70      T041    6    1    115.1    125.1     10.0       .0    NO         YES                1   F   P    528     127

  16 STS-K70      T041    6    1    125.1    135.1     10.0       .0    NO         YES                1   F   P    529     127

  17 STS-K70      T171    6    1    148.5    158.5     10.0     13.4    NO         YES                1   F   P      6     127

  18 STS-K70      T171    2    1    148.5    173.5     25.0    -10.0    NO         YES                1   R   P      2     125

  19 STS-K70      T171    6    1    158.5    168.5     10.0    -15.0    NO         YES                1   F   P      7     127

  20 STS-K70      T171    6    1    168.5    178.5     10.0       .0    NO         YES                1   F   P      8     127

Figure 22-16.  Mission Scheduled Services Report

22.3
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Screen Application Output Reports

xe “report:Screen"The screening process of a schedule submittal produces several reports which are located in a single file produced by a schedule submittal of the selected NPAS model.  These reports can be viewed by selecting the file created by the screening process of the schedule submittal.  This file has the prefix SCR_ followed by the model name, and has a .rpt extension.  This file can usually be found in the rpt directory associated with either your home or study directory.  An example of the banner, found at the top of the Screen report file, is shown in Figure 22-17.

                         *****************************************************

                         *                                                   *

                         *              NPAS DATA SCREENING                  *

                         *                                                   *

                         *            * VERSION 3.20  22MAY96 1130 *         *

                         *                                                   *

                         *    LIMITS: 199 MISSIONS, 99 STATIONS, 17 STATION  *

                         *    EVENT MASK TYPES, 20 USER DEFINED BOUNDARIES,  *

                         *    UNLIMITED VISIBILITIES AND FLAGS PER MISSION,  *

                         *    2000 SCHEDULE REQUESTS  INCLUDING 2 S/C ON 1   *

                         *    ANT., SOLAR AND MUTUAL INTERFERENCE.           *

                         *                                                   *

                         *****************************************************

Figure 22-17.  Screen Report Banner

22.3.1
 seq head5 \r0 \h 

 seq head4 \r0 \h Screen Reports of Mission Model

The Screen program generates reports of the input mission model.  These reports will be discussed briefly in the following paragraphs.

22.3.1.1
Global  seq head5 \r0 \h Schedule Options Report

This report,  XE "report:Global Schedule Options” shown in Figure 22-18, is a straight-forward “dump” of the Global Schedule Options window.

                                                 *** GLOBAL SCHEDULE OPTIONS REPORT ***

                              **********************************************************************  

                              *                                                                    *  

                              *                                                                    *  

                              *  RLA testbed - 7-26-1994.  Tests both the scheduling software and  *  

                              *  the RLA:File Dist. Stats. prog., and not really RLA:DemAccRepts   *  

                              *                                                                    *  

                              *                                                                    *  

                              **********************************************************************  

         START DATE .........   10/ 1/1985

         START TIME .........             0 HOURS   0 MINUTES

         SPAN ...............    7 DAYS   0 HOURS   0 MINUTES

         MISSION QUANTITY ...    8

         RUN TYPE ...........   ST

         INCLUDE CONFLICT ANALYSIS (Y/N)..   N           TDRSS INTERF. CHAN. CONSTR. OPT..     

         COMLOD TIMELINE REPORT OPTION....               TIC SEPARATION (MINUTES).........    .0

         CONCURRENT ANT. CONSTRAINT OPT...               SAME SIC SEPARATION (MINUTES)....    .0

         SHORT FORM REPORTS OPTION........               INCLUDE TOLERANCE GEN. (Y/N).....   N

         NCC FORMAT REPORTS OPTION........               INCLUDE SAR GENERATION (Y/N).....   N

         SYSTEM USER TRACE OPTION.........     

         USER TRACE OPTIONS......            (A=   0)  (B=   0)  (C=   0)

Figure 22-18.  Global Schedule Options Report

22.3.1.2
 seq head5 \r0 \h Basic Mission Data Report

This report,  XE "report:Basic Mission Data”shown in Figure 22-19, contains most of the data entered in the Basic Mission Data windows for all active missions in the model.   Refer to 19.4 for further details.

                                               *** BASIC MISSION DATA REPORT ***

 MISSION   MISSION NAME     SCHEDULE PERIODS      # OF     REQ.     AVG. REQ.        BIAS     FAMILY    SHORT FORM     CONFLICT

 NUMBER                        (SECONDS)         ORBITS    TYPE    (MINS/COUNT)     (MINS)    DESGN.   NCC REPORT(S)   REPORT(S)

 -------   ------------     ----------------    --------   ----     ----------       ----     ------   -------------   ---------

   151     STS-K70                    0           1.0000    TM          63.12        1440        0           N               

    20     SPACESTATION           86400            .0000    TM         526.74        1440        0           N               

   199     ANTDOWN               604800            .0000    TM        2160.00           0        0           N               

   166     COP-2                      0           1.0000    TM          19.91        1416        0           N               

     5     AXAF                       0           1.0000    TM          10.09        1440        0           N               

    27     CO-ORB-PLAT                0           2.0000    CT           7.26        1440        0           N               

   165     XTE                        0           1.0000    CT           1.00           0        0           N               

    44     UARS(T1)                 660            .0000    CT           1.00           0        0           N     

Figure 22-19.  Basic Mission Data Report

22.3.1.3
 seq head5 \r0 \h Mission-Only Scheduling Windows Report

This report contains mission-only schedule windows XE "schedule windows:mission-only”  as defined in the Basic Mission Data window, for each active mission in the model.

22.3.1.4
 seq head5 \r0 \h Network Model Station Report

This report,  XE "report:Network Model Station” shown in Figure 22-20, prints out general station data relevant to the Screening process.

                                        *** NETWORK MODEL STATION REPORT ***

                                                       N U M B E R       O  F       C R E W S    STATION GROUP

                                                       --------------------------------------    -------------

     STATION #      STATION NAME      # OF SERVICES      SHIFT #1      SHIFT #2      SHIFT #3        TYPE

     ---------      ------------      -------------      --------      --------      --------    -------------

          1            T041                 6               29            29            29           TDR2

          7            T046                 6               29            29            29           TDR2

          2            T171                 6               29            29            29           TDR2

          9            T174                 6               29            29            29           TDR2

Figure 22-20.  Network Model Station Report

22.3.1.5
 seq head5 \r0 \h Network Model Service Report

This report,  XE "report:Network Model Service” shown in Figure 22-21, displays service availability at each station.  This report is often used by production personnel to make sure that a particular antenna at a station really is unavailable to users.  

                                 *** NETWORK MODEL SERVICE REPORT ***

                                         SERVICE CYCLE TIMES   MAX. OPERATION  PHYSICAL ANT.

                                         -------------------   --------------  --------------

     STATION #  STATION NAME  SERVICE #  FROM    TO  INTERVAL    HRS/CYCLE       OVERRIDE

     ---------  ------------  ---------  ----   ---- --------    ---------       --------

        1           T041           1        0   2400   2400        2400             0

        1           T041           2        0   2400   2400        2400             0

        1           T041           3        0   2400   2400        2400             5

        1           T041           4        0   2400   2400        2400             0

        1           T041           5        0   2400   2400        2400             0

        1           T041           6        0   2400   2400        2400             0

        7           T046           1        0   2400   2400        2400             0

        7           T046           2        0   2400   2400        2400             0

        7           T046           3        0   2400   2400        2400             5

        7           T046           4        0   2400   2400        2400             0

        7           T046           5        0   2400   2400        2400             0

        7           T046           6        0   2400   2400        2400             0

        2           T171           1        0   2400   2400        2400             0

        2           T171           2        0   2400   2400        2400             0

        2           T171           3        0   2400   2400        2400             5

        2           T171           4        0   2400   2400        2400             0

        2           T171           5        0   2400   2400        2400             0

        2           T171           6        0   2400   2400        2400             0

        9           T174           1        0   2400   2400        2400             0

        9           T174           2        0   2400   2400        2400             0

        9           T174           3        0   2400   2400        2400             5

        9           T174           4        0   2400   2400        2400             0

        9           T174           5        0   2400   2400        2400             0

        9           T174           6        0   2400   2400        2400             0

Figure 22-21.  Network Model Service Report 

22.3.1.6
 seq head5 \r0 \h Mission Model Combined Missions Report

This report is used to associate coverage model missions with those of the mission model.  Basically, if, when you defined the mission, you specified it to use the orbit of an existing mission and not define its own, then the new mission name and number appear on the left-hand side of this chart, while the name and number of the mission whose orbit is used by the new mission appears on the right.  An example of this report is shown in Figure 22-22.

             *** MISSION MODEL COMBINED MISSIONS REPORT ***

    THE TOTAL NUMBER OF COMBINED MISSIONS...     7

             NEW MISSION                 OLD MISSION             FUNCTION

    ----------------------------     -------------------         --------

    CO-ORB-PLAT      27  A1111MS     STS-K            30           EQM 

    STS-SERV         33              STS-V            31           EQM 

    ST-2            155              ST                2           EQM 

    STS-K70         151              STS-K            30           EQM 

    XTE             165              LEASEPLAT-4      38           EQM 

    ANTD            199              SYNCHRONOUS       0           EQM 

    COP-2           166              SPACESTATION     20           EQM 

Figure 22-22.  Mission Model Combined Missions Report

22.3.1.7
 seq head5 \r0 \h Visibility Data Adjustments Report

This report  XE "report:Visibility Data Adjustments”shows what user-directed adjustments will be made to the visibilities of each mission. The data reported here is drawn from the Visibility Data Adjustments window and the Basic Mission Data window for each mission.  When no missions in the model request any adjustments, the mission UNKNOWN is reported, as in Figure 22-23.

                                       *** VISIBILITY DATA ADJUSTMENTS REPORT ***

                                                                                   -INTERFERENCE-

                       AUTO     -ACTUAL                                                 |MUTUAL,

  MISSION MISSION NAME BIAS  LAUNCH/BIAS-    SOV   EOV  SRV COVER ZOE USER   TRACE      |APEX AT: USER  -- ADJUSTMENT -- MIN

  NUMBER               ADJ.     DATE   TIME  VIS   VIS  VIS DATA      WINDOW       SOLAR|STA MIS  MPATH  S/C   SUBPOINT SEP

  ------- ------------ ---- --------------- ----- ----- --- ----- --- ------ ----- -------------- ----- ---------------- ----

      170 UNKNOWN                  0      0   .00   .00   N     N   N                                      N          Y    .0

                               *** VISIBILITY DATA ADJUSTMENTS REPORT (CONTINUED) ***

  MISSION   MISSION          <------- SPACECRAFT ------->  <----------------------- SPACECRAFT SUBPOINT ---------------------->

  NUMBER     NAME            MISSION SPECIFIC ADJ. (MINS)                       MISSION-ONLY ADJ. (MINS)

                             ISS  ISE  IDS  IDE  APO  PER  ISS  ISE  IDS  IDE  LDS  LDE  WTS  WTE  FLS  FLE  FWS  FWE  UBS  UBE

  -------   ------------     ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---  ---

     170    UNKNOWN           .0   .0   .0   .0   .0   .0   .0   .0   .0   .0 -3.0  6.7   .0   .0   .0   .0   .0   .0   .0  2.7

Figure 22-23.  Visibility Data Adjustments Report

22.3.1.8
 seq head5 \r0 \h Active Missions Report

This report,  XE "report:Active Missions”shown in Figure 22-24, displays the missions processed by Screening, appearing in priority order.  (Actually, they are shown in the order in which their MM13 records are stored in the model database, but that is a story for another day.  Generally, steps are taken to make sure the ordering of both are the same.)

This report is different from the Combined Missions Report since “non-combined” missions (i.e., those that specify their own orbital parameters) are included here as well.

         MISSION NUMBER          MISSION NAME (STANDARDS)          MISSION NAME (PROCESSED)

                151                STS-K70                          STS-K       

                 20                SPACESTATION                     SPACESTATION

                199                ANTDOWN                          SYNCHRONOUS 

                166                COP-2                            SPACESTATION

                  5                AXAF                             AXAF        

                 27                CO-ORB-PLAT                      STS-K       

                165                XTE                              LEASEPLAT-4 

                 44                UARS(T1)                         UARS(T1)    

Figure 22-24.  Active Missions Report

22.3.1.9
 seq head5 \r0 \h Model Composite Mission Only Options Report

This report,  XE "report:Model Composite Mission Only Options”shown in Figure 22-25, displays the mission-only options requested in the coverage model of each active mission.

                                           *** MODEL COMPOSITE MISSION-ONLY OPTIONS REPORT ***

                          ---------------------------------------------- OPTION LIST -------------------------------------------

                          APOGEE  PERIGE    S/C     S-P     S/C     S/C     S-P     S-P     S-P     S-P     S-P     S-P     S-P

 MISSION NAME   MISSION # REQUEST REQUEST SUN/DRK SUN/DRK SUNRISE  SUNSET SUNRISE  SUNSET  LAND    WATER   FRLAND   ICE  BOUNDARY

 STS-K70           151       F       F       F       F       F       F       F       F       F       F       F       F       F

 SPACESTATION       20       F       F       F       F       F       F       F       F       F       F       F       F       F

 ANTDOWN           199       F       F       F       F       F       F       F       F       F       F       F       F       F

 COP-2             166       F       F       F       F       F       F       F       F       F       F       F       F       F

 AXAF                5       F       F       F       F       F       F       F       F       F       F       F       F       F

 CO-ORB-PLAT        27       F       F       F       F       F       F       F       F       F       F       F       F       F

 XTE               165       F       F       F       F       F       F       F       F       F       F       F       F       F

 UARS(T1)           44       F       F       F       F       F       F       F       F       F       F       F       F       F

Figure 22-25.  Model Composite Mission Only Options Report

22.3.1.10
 seq head5 \r0 \h Model Composite Station Request Report

Shown in Figure 22-26, the Model Composite Station Request report XE "report:Model Composite Station Request” displays all the stations appearing in station lists requested by schedule requests of each mission.  The order in which they appear here corresponds to the following algorithm:

Step 1. For each schedule request in the mission,

Step 2. For each station in the schedule request’s station list, if the station has NOT already been reported here for the mission, report it now.

Step 3. Go to Step 2.

Step 4. Go to Step 1.

                                           *** MODEL COMPOSITE STATION REQUEST REPORT ***

                               --------------------------------------- STATION LIST --------------------------------------------

    MISSION NAME   MISSION #   #1   #2   #3   #4   #5   #6   #7   #8   #9  #10  #11  #12  #13  #14  #15  #16  #17  #18  #19  #20

    STS-K70           151     T171 T041 

    SPACESTATION       20     T041 T171 T174 

    ANTDOWN           199     

    COP-2             166     T171 T041 

    AXAF                5     T041 T171 

    CO-ORB-PLAT        27     T041 T171 

    XTE               165     T041 T171 

    UARS(T1)           44     T041 T171 

Figure 22-26.  Model Composite Station Request Report

22.3.1.11
 seq head5 \r0 \h Model Composite Service Request Report

The purpose of this report,  XE "report:Model Composite Service Request”shown in  Figure 22-27, is to associate station names with station numbers, and service types with service numbers.

                 *** MODEL COMPOSITE SERVICE REQUEST REPORT ***

    STATION NAME   STATION #   --------------- SERVICE LIST ---------------

        T041            1      1(KS)   2(SS)   3(MA)   4(KS)   5(SS)

                               6(MA)

        T046            7      1(KS)   2(SS)   3(MA)   4(KS)   5(SS)

                               6(MA)

        T171            2      1(KS)   2(SS)   3(MA)   4(KS)   5(SS)

                               6(MA)

        T174            9      1(KS)   2(SS)   3(MA)   4(KS)   5(SS)

                               6(MA)

Figure 22-27.  Model Composite Service Request Report

22.3.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Time Differential Report

xe “report:Time Differential"The time differential report lists, for each mission, the start, end and span for coverage event, mission model designation and span, and the resultant or effective time after the biased time adjustment.  An example of this report is displayed in Figure 22-28.  The “Coverage” start and span/end times come from the mission’s Basic Coverage Data window.   This “Mission” start and span come from the model’s Global Schedule Options window.  The effective is what you get when you apply any coverage biases to the mission model.

                                                *** TIME DIFFERENTIAL REPORT ***

                           START       START     START                BIAS        END         END       END     FIRST     LAST

               REFERENCE    DATE        TIME      DAY      SPAN    ADJUSTMENT     DATE        TIME      DAY      SOV       EOV

 MISSION NAME    MODEL   (MM/DD/YY)  (HH:MM:SS)  (DAY)  (DD/HH/MM)  (MINUTES)  (MM/DD/YY)  (HH:MM:SS)  (DAY)  (MINUTES)  MINUTES)

 ____________  _________ __________  __________  _____  __________  _________  __________  __________  _____  _________  ________

 STS-K70       COVERAGE    9/21/88     0: 0: 0    WED     9/ 0/ 0      N/A       9/30/88     0: 0: 0    FRI         0       12951

               MISSION    10/ 1/85     0: 0: 0    TUE     7/ 0/ 0      1440     10/ 8/85     0: 0: 0    TUE       -45       10127

               EFFECTIVE  10/ 2/85     0: 0: 0    WED     7/ 0/ 0      N/A      10/ 9/85     0: 0: 0    WED      1395       11567

Figure 22-28.  Time Differential Report

22.3.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Visibility File Distribution Report

xe “report:Visibility File Distribution"The Visibility File Distribution report lists, for each mission, the physical block location of visibilities (and other coverage events stored in the Visibility File) and the orbit period on the Visibility File.  An example of this report is displayed in Figure 22-29.

                                *** VISIBILITY FILE DISTRIBUTION REPORT ***

                   MISSION NAME   MISSION #    M-O REC.#  VIS. REC.#  ORBITAL PERIOD (SECS.)  ZOE REC #

                   STS-K70          151            0          2              5414               0

                   SPACESTATION      20            0          4              5643               0

                   ANTDOWN          199            0          0                 0               0

                   COP-2            166            0          7              5643               0

                   AXAF               5            0          9              5665               0

                   CO-ORB-PLAT       27            0         11              5414               0

                   XTE              165            0         13              5537               0

                   UARS(T1)          44            0         15              5799               0

Figure 22-29.  Visibility File Distribution Report

22.3.4
 seq head5 \r0 \h 

 seq head4 \r0 \h Accumulative Visibility Count Report

xe “report:Accumulative Visibility Count"The accumulative visibility count report lists, for each mission, the possible number of screened contacts at each station.  The total number of contacts is also printed. An example of this report is displayed in Figure 22-30.

                                           *** ACCUMULATIVE VISIBILITY COUNT REPORT ***

 ACCUMULATIVE VISIBILITY COUNT :

                 T041   T046   T171   T174                                                                              TOTAL

 ----------------------------------------------------------------------------------------------------------------------------

 STS-K70         105      0    106      0      0      0      0      0      0      0      0      0      0      0      0    211

 SPACESTATION    101      0    101    101      0      0      0      0      0      0      0      0      0      0      0    303

 ANTDOWN           0      0      0      0      0      0      0      0      0      0      0      0      0      0      0      0

 COP-2           100      0    101      0      0      0      0      0      0      0      0      0      0      0      0    201

 AXAF            101      0    100      0      0      0      0      0      0      0      0      0      0      0      0    201

 ----------------------------------------------------------------------------------------------------------------------------

 CO-ORB-PLAT     105      0    106      0      0      0      0      0      0      0      0      0      0      0      0    211

 XTE             103      0    102      0      0      0      0      0      0      0      0      0      0      0      0    205

 UARS(T1)         98      0     98      0      0      0      0      0      0      0      0      0      0      0      0    196

 ----------------------------------------------------------------------------------------------------------------------------

      TOTAL      713      0    714    101      0      0      0      0      0      0      0      0      0      0      0   1528

Figure 22-30.  Accumulative Visibility Count Report

22.3.5
 seq head5 \r0 \h 

 seq head4 \r0 \h Accumulative Visibility Time Report

xe “report:Accumulative Visibility Time"The accumulative visibility time report is similar to the accumulative visibility count report except that it is time oriented. An example of this report is displayed in Figure 22-31.

                                           *** ACCUMULATIVE VISIBILITY TIMES REPORT ***

 ACCUMULATIVE VISIBILITY TIMES TO THE NEAREST MINUTE :

                 T041   T046   T171   T174                                                                              TOTAL

 ----------------------------------------------------------------------------------------------------------------------------

 STS-K70        5551      0   5568      0      0      0      0      0      0      0      0      0      0      0      0  11119

 SPACESTATION   5866      0   5829   5828      0      0      0      0      0      0      0      0      0      0      0  17523

 ANTDOWN           0      0      0      0      0      0      0      0      0      0      0      0      0      0      0      0

 COP-2          5814      0   5853      0      0      0      0      0      0      0      0      0      0      0      0  11667

 AXAF           5869      0   5849      0      0      0      0      0      0      0      0      0      0      0      0  11718

 ----------------------------------------------------------------------------------------------------------------------------

 CO-ORB-PLAT    5551      0   5568      0      0      0      0      0      0      0      0      0      0      0      0  11119

 XTE            5722      0   5687      0      0      0      0      0      0      0      0      0      0      0      0  11409

 UARS(T1)       6215      0   6171      0      0      0      0      0      0      0      0      0      0      0      0  12386

 ----------------------------------------------------------------------------------------------------------------------------

      TOTAL    40588      0  40525   5828      0      0      0      0      0      0      0      0      0      0      0  86941

Figure 22-31.  Accumulative Visibility Time Report

22.3.6
 seq head5 \r0 \h 

 seq head4 \r0 \h Screened Visibilities Report

xe “report:Screened Visibilities"The screened visibilities report lists all visibilities for each mission.  Each visibility contains the visibility count, mission name, mission number, station name, station number, station service number, mission antenna number, mask type, in-range indicator, and maximum elevation/minimum theta.  Times are rounded to the nearest tenth of a minute for maximum elevation time and SOV and EOV times.

If separation angle CED are generated by the Separation Angle XE "Separation Angle"  process, then the primary mission's name and number, where the name is preceded by a *, are intermixed with the current mission's visibility data.  Mask type 21 refers to the inclusion time  XE "inclusion of secondary" when both missions can be supported simultaneously on a given service or station.  Mask type 22 refers to a mutual interference event interval XE "mutual interference" 

 XE "coverage event:separation angle" , and mask types 23 and 24 refer to solar interference XE "solar interference"  event intervals.

If  the Include a detailed list of the COD file header information toggle is on (in the Screen Control Reports window), and inclusion or exclusion  XE "exclusion of secondary" processing is performed for the mission by the Screen process, then two versions of the Screened Visibilities report will be printed.  The first will be printed prior to any inclusion or exclusion processing, the second after.  Headers do not distinguish the two.

An example of this report is displayed in Figure 22-32.

                                               *** SCREENED VISIBILITIES REPORT ***

                      MIS.  STA.  STA.  SRV.   INC/EXC   MASK   ORBIT    IN-   EL/THETA  ---- MINUTES-TO-NEAREST-TENTH ----

    #   MISSION NAME  NUM.  NAME  NUM.  NUM.    PARAM.   TYPE   NUMBER  RANGE   ANGLE    EL/THETA   DELTA      SOV      EOV

        ____________  ____  ____  ____  ____   _______   ____   ______  _____  ________  __________________________________

    1   STS-K70       151   T171    2     0          0     8        17    *      1.482       8.3     53.8    -45.5      8.3

    2   STS-K70       151   T041    1     0          0     8        17    *      1.873      41.6     53.1    -11.5     41.6

    3   STS-K70       151   T171    2     0          0     8        18    *      3.096     105.1     53.3     51.8    105.1

    4   STS-K70       151   T041    1     0          0     8        18    *      -.089     138.7     53.6     85.1    138.7

    5   STS-K70       151   T171    2     0          0     8        19    *      3.985     201.3     52.8    148.5    201.3

    6   STS-K70       151   T041    1     0          0     8        19    *      -.366        .0     53.7    182.2    235.9

    7   STS-K70       151   T171    2     0          0     8        20    *      4.210     296.9     52.3    244.6    296.9

    8   STS-K70       151   T041    1     0          0     8        21    *      1.642        .0     53.2    279.4    332.6

    9   STS-K70       151   T171    2     0          0     8        21    *      3.842     392.6     52.4    340.2    392.6

   10   STS-K70       151   T041    1     0          0     8        22    *      3.149        .0     52.5    376.0    428.5

   11   STS-K70       151   T171    2     0          0     8        22    *      2.847     488.6     52.8    435.8    488.6

   12   STS-K70       151   T041    1     0          0     8        23    *      3.990        .0     52.3    471.9    524.2

   13   STS-K70       151   T171    2     0          0     8        23    *      1.192     585.3     53.4    531.9    585.3

   14   STS-K70       151   T041    1     0          0     8        24    *      4.211        .0     52.4    567.5    619.9

   15   STS-K70       151   T171    2     0          0     8        24    *      -.850     682.5     53.8    628.7    682.5

   16   STS-K70       151   T041    1     0          0     8        25    *      3.820        .0     52.9    663.3    716.2

   17   STS-K70       151   T171    2     0          0     8        26    *       .397        .0     53.5    726.0    779.5

   18   STS-K70       151   T041    1     0          0     8        26    *      2.730        .0     53.4    759.7    813.1

   19   STS-K70       151   T171    2     0          0     8        27    *      2.274        .0     52.9    823.0    875.9

   20   STS-K70       151   T041    1     0          0     8        27    *      1.552     910.4     53.7    856.7    910.4

Figure 22-32.  Screened Visibilities Report

22.3.7
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission-Only Data Report

The mission-only data report XE "report:Mission-Only Data” lists mission specific event data for those missions using this option.  Under the title block listing the mission name and number, the event count, the event type, the event time in minutes and their orbit numbers are printed.  An example of this report is displayed in Figure 22-33.

         *** MISSION-ONLY DATA FOR MISSION #  20 MISSION NAME... SPACESTATION) ***

                         #   M-O TYPE      M-O TIME      ORBIT #

                                          (MINUTES)

                         1      31          -42.0            16                     Hole closure (minutes):         

                         2      33          -35.7            16                                                     

                         3      21           -6.6            17                                                     

                         4      34           12.0            17                                                     

                         5      32           18.2            17                                                     

                         6      22           40.4            17                                                     

                         7      31           52.3            17                                                     

                         8      33           58.6            17                                                     

                         9      21           87.5            18                                                     

                        10      34          106.2            18             ****************************************

                        11      32          112.4            18             *                                      *

                        12      22          134.5            18             *   *** OPTION CODE(S) REQUESTED ***   *

                        13      31          146.5            18             *                            USER      *

                        14      33          152.8            18             *    M-O                  ADJUSTMENTS  *

                        15      21          181.6            19             *   TYPE   DESCRIPTION    START   END  *

                        16      34          200.4            19             *   ----  -------------   -----------  *

                        17      32          206.6            19             *    31   S/C IN SUN                   *

                        18      22          228.6            19             *    33   S/P IN SUN                   *

                        19      31          240.8            19             *    31   S/C SUNRISE       N/A   N/A  *

                        20      33          247.0            19             *    32   S/C SUNSET        N/A   N/A  *

                        21      21          275.7            20             *    21   ASCENDING NODE    N/A   N/A  *

                        22      34          294.7            20             *    22   DESCENDING NODE    N/A   N/A  

                        23      32          300.8            20             *                                      *

                        24      22          322.7            20             *                                      *

                        25      31          335.0            20             *                                      *

                        26      33          341.2            20             *                                      *

                        27      21          369.8            21             *                                      *

                        28      34          388.9            21             *                                      *

                        29      32          395.0            21             *                                      *

                        30      22          416.8            21             *                                      *

                        31      31          429.2            21             *                                      *

                        32      33          435.5            21             *                                      *

                        33      21          463.9            22             *                                      *

                        34      34          483.1            22             ****************************************

                        35      32          489.2            22             *                                      *

                        36      22          510.9            22             *   *** OPTION CODE(S) AVAILABLE ***   *

                        37      31          523.5            22             *                                      *

                        38      33          529.7            22             *    M-O                               *

                        39      21          558.0            23             *   TYPE   DESCRIPTION                 *

                        40      34          577.3            23             *   ----  -------------                *

                        41      32          583.4            23             *    31   S/C IN SUN                   *

                        42      22          605.0            23             *    32   S/C IN DARK                  *

                        43      31          617.7            23             *    33   S/P IN SUN                   *

                        44      33          623.9            23             *    34   S/P IN DARK                  *

                        45      21          652.1            24             *    21   ASCENDING NODE               *

                        46      34          671.5            24             *    22   DESCENDING NODE              *

                        47      32          677.6            24             *                                      *

                        48      22          699.1            24             *                                      *

                        49      31          711.9            24             *                                      *

                        50      33          718.1            24             *                                      *

                        51      21          746.2            25             *                                      *

                        52      34          765.8            25             *                                      *

                        53      32          771.8            25             *                                      *

                        54      22          793.1            25             *                                      *

                        55      31          806.2            25             *                                      *

                        56      33          812.4            25             *                                      *

                        57      21          840.3            26             *                                      *

                        58      34          860.0            26             *                                      *

                        59      32          866.0            26             ****************************************

                        60      22          887.2            26                                                     

                        61      31          900.4            26                                                     

                        62      33          906.6            26                                                     

                        63      21          934.4            27                                                     

                        64      34          954.2            27                                                     

                        65      32          960.3            27                                                     

                        66      22          981.3            27                                                     

Figure 22-33.  Mission-Only Data Report

22.4
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Special Schedule Report: Playback Request Report

If a playback request was scheduled, then the details of the playback processing will appear in the regular Schedule report, just prior to the Station Scheduled Services report.   An example of part of the Playback Request Report  XE "report:Playback Request” is shown in Figure 22-34.  The top line of the report gives the mission number and name, and the priority number of the invoking playback schedule request.  In the report lines after this, the following terms and phrases have the following meanings:

· START. Time (from the start of the run) at which data started to be collected by the spacecraft.

· END. End of the data collection period associated with the above start time.

· AOS. Start of the playback of the collected data from the spacecraft to the Earth.  This AOS does not include any prepass time.

· LOS. End of the playback associated with the above AOS.  No postpass time is included with the LOS.

· STATION. Station number of the station on which the playback was scheduled.

· RECORDER FILL TIME LOST (MINS.). The amount of data collected that was subsequently “lost”  because the playback could not be scheduled soon enough.

· LOST DATA STARTS AT TIME. The time at which the lost data began to be recorded.  This assumes that the data collected was stored on a continuously looping tape on the spacecraft.  Therefore, when data is lost it will always start from the beginning of the tape.

· STOPS AT TIME. The time at which data stopped being lost.

 FOR MISSION NUMBER=  27 NAME= CO-ORB-PLAT  SCHEDULE REQUEST#=  431 PLAYBACK PROCESSING RESULTS:

            START=     8.3 END=    80.0 AOS=    78.8 LOS=    90.5 STATION=  2 RECORDER FILL TIME LOST (MINS.)=    12.0

            LOST DATA STARTS AT TIME =       8.3    STOPS AT TIME =      20.3 MINUTES FROM START OF RUN

            START=   157.2 END=   228.9 AOS=   229.0 LOS=   235.9 STATION=  1 RECORDER FILL TIME LOST (MINS.)=    18.7

            LOST DATA STARTS AT TIME =     157.2    STOPS AT TIME =     175.9 MINUTES FROM START OF RUN

            START=   257.4 END=   329.1 AOS=   329.0 LOS=   332.6 STATION=  1 RECORDER FILL TIME LOST (MINS.)=    15.2

            LOST DATA STARTS AT TIME =     257.4    STOPS AT TIME =     272.6 MINUTES FROM START OF RUN

            START=   358.4 END=   430.1 AOS=   439.5 LOS=   446.5 STATION=  2 RECORDER FILL TIME LOST (MINS.)=    28.1

            LOST DATA STARTS AT TIME =     358.4    STOPS AT TIME =     386.5 MINUTES FROM START OF RUN

            START=   428.5 END=   500.2 AOS=   595.3 LOS=   596.8 STATION=  1 RECORDER FILL TIME LOST (MINS.)=   108.3

            LOST DATA STARTS AT TIME =     428.5    STOPS AT TIME =     536.8 MINUTES FROM START OF RUN

            START=   545.8 END=   617.5 AOS=   614.0 LOS=   619.9 STATION=  1 RECORDER FILL TIME LOST (MINS.)=    14.1

            LOST DATA STARTS AT TIME =     545.8    STOPS AT TIME =     559.9 MINUTES FROM START OF RUN

            START=   595.3 END=   667.0 AOS=   730.9 LOS=   742.6 STATION=  2 RECORDER FILL TIME LOST (MINS.)=    77.1

            LOST DATA STARTS AT TIME =     595.3    STOPS AT TIME =     672.4 MINUTES FROM START OF RUN

            START=   870.8 END=   942.5 AOS=   931.0 LOS=   942.2 STATION=  2 RECORDER FILL TIME LOST (MINS.)=     4.2

            LOST DATA STARTS AT TIME =     870.8    STOPS AT TIME =     875.0 MINUTES FROM START OF RUN

            START=  1000.6 END=  1072.3 AOS=  1061.9 LOS=  1065.3 STATION=  1 RECORDER FILL TIME LOST (MINS.)=     4.7

Figure 22-34.  Playback Request Report

22.5
Special  seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Schedule Report: NCC-Style Reports

xe “report:NCC-style reports"In order to satisfy the goals of using the NPAS as a forecast scheduling tool in the NCC TDRSS environment, a set of output reports has been built that present data in a manner that would be useful to the NCC personnel and any POCC personnel.  These reports are not generated as a normal consequence of a schedule submittal but must be separately requested by setting the appropriate NCC format output toggles in the Global Scheduling Options window of the selected model.

In order to be in compliance with existing NCC nomenclature, the normal NPAS services designation is translated to NCC format.  SUPIDENs are given as well as the service type/subtype five character designation used for NCC reports.  Under this, if the first character is F then a forward service is indicated, if R then a return service is indicated, or if T a tracking service is indicated which could be either 1-way or 2-way.  If the second character is N then a normal service is indicated, if S then a simulation service is indicated, or if V then a verification service is indicated.  The third character is a function of the type of service except for verification where an R would appear.  The possible third character codes and their corresponding types of services are:

· K. K-band

· S. S-band

· M. MA

· G. GN S-band, VHF, UHF, or L-band

· C. C-band

· O. Other

The fourth and fifth characters are normally the antenna number scheduled.  All start and stop times are given in Julian date format based on the start time indicated in the Basic Coverage Model window.  All times are given to the nearest second.

22.5.1
NCC-Style Station Services Report and  seq head5 \r0 \h 

 seq head4 \r0 \h Mission Services Report

These reports give a detailed listing of all normally scheduled (non-copied) services that remain in the mission or station scheduled services file at the end of the schedule submittal, for each mission or station individually.  No downtimes will appear in the mission report, although they may appear in the station report.  Also for the mission report, all start and stop times do not reflect any prepass or postpass times.  Services in the station report, on the other hand, do include prepass and postpass times.  The name of the mission or station and the starting run time in Julian format is given at the top of each page along with the page number relative to each.  A description of each column in this report is listed below:

· SUPIDEN. the invoking mission SUPIDEN as given by the driving Basic Mission Data window.  If none was given then the field is blank.

· MISSION/STATION. The mission name is printed if we are looking at the Station Services report, and the station name is printed if we are looking at the Mission Services report.

· SERVICE:

· TYPE/SUBTYPE. This field is described in the introduction to 22.5.

· START DDD/HH:MM:SS. Indicates the absolute start time of this service excluding any prepass times.  This time is in Julian day format keyed on the start date and time given in the Basic Coverage Model window.  Its format is day of the year, hour, minute and second of day.

· STOP DDD/HH:MM:SS. Displays the absolute stop time of this service excluding any postpass times the same as the prior field.

· DURATION HHH:MM:SS. Displays the length of the service in hours, minutes and seconds.  This is the relative distance between the start and stop times.

· SEPARATION BTWN PRIME HHH:MM:SS. Displays the amount of separation time between prime services.  The first prime service indicates the amount of time elapsed since the start of span to start of service.  Non-prime services have N/A in this field to indicated not applicable.

· SEPARATION SAME LINK HHH:MM:SS. Displays the amount of time since any prior service for that mission that has been scheduled regardless of type or direction.  The first service in the span for that mission uses the start of span for the end the prior service.

· SERVICE NUMB. Indicates the service number of the service defined by the PE or SSE database from which it was scheduled.  Non PE services window a 1.

· EVENT:

· G/S. Indicates whether the service was a generic, G, or specific, S, event.  Specific events are scheduled by schedule request option types SP with all other scheduling methods considered generic.

· ID. Displays the driving PE code or SSE schedule request code identifier.

· TYPE. Indicates for tracking services whether Doppler or ranging type, the channel on which the tracking service occurs, that is, I, or Q, XE "I and Q channel"  or both, and the overall tracking configuration given by a numeric code that allows the user to know what other tracking services may be involved in the same event.  These codes are the same as defined in the prior report for event types.

· SEQ. NUMB. Displays the sequence number in which the overall event was scheduled by the invoking schedule request.

· SCHEDULE REQUEST. Indicates the schedule request that scheduled the overall event.

 XE "report:NCC Station Services" An example of an NCC-style station report is displayed in Figure 22-35 and an example of an NCC-style mission services report XE "report:NCC Mission Services"  is shown in Figure 22-36.

  STATION SERVICES REPORT FOR T041 (INCLUDING PRE/POSTPASS TIMES)    NPAS SCHEDULING RUN STARTING ON 274/00:00:00   PAGE#  1

                                                                                                            1OCT85

                            |-------------------------- SERVICE -----------------------------|---------- EVENT -----------|

                             TYPE/                                          SEPARATION  SERV.                  SEQ.   SCH.

       SUPIDEN   MISSION     SUBTYPE     START          STOP      DURATION   SAME LINK  NUMB. G/S  ID    TYPE  NUMB.  REQ.

                                     DDD/HH:MM:SS  DDD/HH:MM:SS  HHH:MM:SS   HHH:MM:SS

 _________________________________________________________________________________________________________________________

    1            STS-K70      FNM01  274/00:00:00  274/00:11:00      11:00        0:00     1   G                521    127

    2            SPACESTATION RNK02  274/00:00:00  274/00:32:00      32:00        0:00     1   G                  1    190

    3            ANTDOWN      RNK01  274/00:00:00  274/02:00:00    2:00:00        0:00     1   G                  1    220

    4            STS-K70      FNM01  274/00:11:00  274/00:21:00      10:00        0:00     1   G                522    127

    5            STS-K70      FNM01  274/00:21:00  274/00:31:00      10:00        0:00     1   G                523    127

    6            STS-K70      FNM01  274/00:31:00  274/00:41:00      10:00        0:00     1   G                524    127

    7            COP-2        RNS02  274/00:32:00  274/00:44:00      12:00       32:00     1   G                 86    262

    8            UARS(T1)     FNM01  274/00:41:00  274/00:52:00      11:00        0:00     1   G                  1    610

    9            UARS(T1)     RNK02  274/00:44:00  274/00:51:00       7:00       12:00     1   G                  1    600

   10            AXAF         RNS02  274/00:57:18  274/01:19:18      22:00       13:18     1   G                  2    265

Figure 22-35.  NCC Station Services Report

 MISSION SERVICES REPORT FOR CO-ORB-PLAT  OF STANDARD SUPIDEN= A1111MS    NPAS SCHEDULING RUN STARTING ON 274/00:00:00    PAGE# 1

                                                                                                            1OCT85

                   |----------------------------------- SERVICE --------------------------------|---------- EVENT -----------|

               STA  TYPE/                                          SEPARATION  SEPARATION  SERV.                  SEQ.   SCH.

      SUPIDEN  TION SUBTYPE     START          STOP      DURATION  BTWN PRIME   SAME LINK  NUMB. G/S  ID    TYPE  NUMB.  REQ.

                            DDD/HH:MM:SS  DDD/HH:MM:SS  HHH:MM:SS   HHH:MM:SS   HHH:MM:SS

 ____________________________________________________________________________________________________________________________

   1   A1111MS  T171 RNK02  274/00:06:54  274/00:08:18       1:24        6:54        6:54     1   G                  1    431

   2   A1111MS  T171 FNS02  274/01:01:18  274/01:45:06      43:48       53:00     1:01:18     1   G  SH02           26    410

   3   A1111MS  T171 RNS02  274/01:01:18  274/01:45:06      43:48         N/A     1:01:18     2   G  SH02           26    410

   4   A1111MS  T171 RNK01  274/01:18:48  274/01:30:30      11:42  -    26:18     1:18:48     1   G                  2    431

   5   A1111MS  T041 RNK02  274/02:10:42  274/02:18:42       8:00       25:36     2:02:24     1   G                  3    431

   6   A1111MS  T171 RNK02  274/02:34:06  274/02:37:12       3:06       15:24       15:24     1   G                  4    431

   7   A1111MS  T171 RNK02  274/02:49:00  274/03:19:00      30:00       11:48       11:48     1   G  SH19            1    420

   8   A1111MS  T171 FNK02  274/02:49:00  274/03:19:00      30:00         N/A     2:49:00     2   G  SH19            1    420

   9   A1111MS  T041 RNK02  274/03:49:00  274/03:55:54       6:54       30:00       30:00     1   G                  5    431

  10   A1111MS  T171 RNK02  274/04:10:42  274/04:17:24       6:42       14:48       14:48     1   G                  6    431

Figure 22-36.  NCC Mission Services Report

22.5.2
 seq head5 \r0 \h 

 seq head4 \r0 \h NCC-Style Mission Events Report

xe “report:NCC Mission Events"The Mission Events Report gives a detailed listing of all normally scheduled, that is, non-copied, services similar to the above Mission Services Report.  In addition, it is designed to report in exactly the same manner as current NCC SARs are relayed back to the POCC user after a NCC format report request.  This manner is not the form of the report but the ordering of each service within each event.  The events are listed in AOS order.  Within each event the sort order of services is that forward services are always first, followed by return and then tracking.  Within the first two groups, that is, forward and return, services are sub-ordered by verification, normal, and then simulation.  Tracking services cannot be simulation or verification.  In addition, MA forward and verification services of any type always have antenna number 0.  Also, the NPAS modeling procedures allow 2-way tracking to be broken into two separate services for different length specification.  The NCC shows this as one service by combining them for this report.  Also, NPAS allows a combined simulation and verification service to be scheduled.  These are broken back into two separate services for this report.  Those fields of this report are:

· STATION. The station name.

· SUPIDEN. Indicates the driving SUPIDEN.

· ORBIT NUMBER. This gives the orbit number of the mission since its launching in which this event starts.  This number is actually dependent on the number that resides in the COD and may be changed there for many different reasons to something other than actual orbit number.  If no actual COD data is available, the code N/A is given here.

· START TIME. Displays the normal JULIAN start time of the overall event, that is, the earliest start time of any service in the event.

· END TIME. Indicates the normal JULIAN stop time of the overall event.

· SERVICE NUMBER. Displays the relative ranking of service after the above sorts, condensation, and processing have been done.  This number in no way relates to the original NPAS service number.

· TYPE/SUBTYPE. Indicates the service type/subtype as described in  22.5.

· START HHH:MM:SS. Indicates the start time of this service relative to the overall start time of the event.

· DURATION HHH:MM:SS. Indicates the length of the service.

· GENERIC OPTIONS. Describes any generic mission specific options in a field of five characters that may have been used to schedule this particular service.  These codes are:

· A. Apogee equals yes on S/C

· B. Apogee equals no on S/C

· C. Perigee equals yes on S/C

· D. Perigee equals no on S/C

· E. Sunlight equals yes on S/C

· F. Sunlight equals no, that is, darkness, on S/C

· G. Sunrise equals yes on S/C

· H. Sunrise equals no on S/C

· I. Sunset equals yes on S/C

· J. Sunset equals no on S/C

· K. Sunlight equals yes on S/C subpoint

· L. Sunlight equals no (darkness) on S/C subpoint

· M. Sunrise equals yes on S/C subpoint

· N. Sunrise equals no on S/C subpoint

· O. Sunset equals yes on S/C subpoint

· P. Sunset equals no on S/C subpoint

· Q. Subpoint over land

· R. Subpoint not over land

· S. Subpoint over water

· T. Subpoint not over water

· U. Subpoint over frozen land

· V. Subpoint not over frozen land

· W. Subpoint over ice

· X. Subpoint not over ice

· Y. Subpoint over user defined boundary

· Z. Subpoint not over user defined boundary

· SUBPOINT BOUNDARY#. If a subpoint with a user defined boundary, option Y or Z above, was used, then the subpoint boundary number as found in the schedule request is given here.

· SUBPOINT BOUNDARY DESCRIPTION. If a subpoint boundary is scheduled then the boundary description as defined by the original coverage model is displayed here up to 20 characters in length.

An example of this report XE "report:NCC Mission Events"  is displayed in Figure 22-37. 

  MISSION EVENTS REPORT FOR CO-ORB-PLAT  OF SUPIDEN= A1111MS    SCHEDULING RUN STARTING ON 274/00:00:00    PAGE#  1

                                                                                            1OCT85

 -----------------------------------------------------------------------------------------------------

   1    STATION    : T171                SUPIDEN : A1111MS        ORBIT NUMBER :      18

        START TIME : 274/00:06:54

        END TIME   : 274/00:08:18

        SERVICE    TYPE/       START     DURATION    GENERIC   SUBPOINT        SUBPOINT

        NUMBER     SUBTYPE   HHH:MM:SS   HHH:MM:SS   OPTIONS   BOUNDARY#   BOUNDARY DESCRIPTION

                   _______    _______   _________   _________   _______   _________   ___________________

            1       RNK02         0:00        1:24                                             

 -----------------------------------------------------------------------------------------------------

   2    STATION    : T171                SUPIDEN : A1111MS        ORBIT NUMBER :      18

        START TIME : 274/01:01:18

        END TIME   : 274/01:45:06

        SERVICE    TYPE/       START     DURATION    GENERIC   SUBPOINT        SUBPOINT

        NUMBER     SUBTYPE   HHH:MM:SS   HHH:MM:SS   OPTIONS   BOUNDARY#   BOUNDARY DESCRIPTION

        _______    _______   _________   _________   _______   _________   ____________________

            1       FNS02         0:00       43:48                                             

            2       RNS02         0:00       43:48                                             

 -----------------------------------------------------------------------------------------------------

   3    STATION    : T171                SUPIDEN : A1111MS        ORBIT NUMBER :      18

        START TIME : 274/01:18:48

        END TIME   : 274/01:30:30

        SERVICE    TYPE/       START     DURATION    GENERIC   SUBPOINT        SUBPOINT

        NUMBER     SUBTYPE   HHH:MM:SS   HHH:MM:SS   OPTIONS   BOUNDARY#   BOUNDARY DESCRIPTION

        _______    _______   _________   _________   _______   _________   ____________________

            1       RNK01         0:00       11:42             

Figure 22-37.  NCC Mission Events Report
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