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Communications Loadingxe "Communications Loading" (COMLODxe "COMLOD" \t "See Communications Loading") prepares reports of Space Network (SN) and Ground Network (GN) datarate loading, using the Station Services File to construct Radio Frequency (RF) links and report their composite datarate values.  This allows a Network Planning and Analysis System (NPAS) analyst to visually check the output reports against maximum equipment specifications.

COMLOD may also be used to investigate various RF “cross-sections” rather than RF link totals.  These cross-sections include specified communication sub-networksxe "sub-network", individual stations, station services, and frequency subtypes.  In other words, COMLOD may be used to analyze a selected portion of the communications network instead of the entire network, if desired.  

Service- and network-specific data for COMLOD must be entered into the NPAS model prior to the submittal of the NPAS Schedule application. COMLOD can be submitted simultaneously with Schedule or it can be submitted for an existing set of Schedule output data files.
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Analysis of communications loading involves assigning datarates to selected services and observing how network bandwidthxe "bandwidth consumption" is consumed by the overlapping of these services when scheduled.  A datarate is the quantity of data that can be transmitted over a specified amount of time.  In NPAS modeling, datarates are expressed in units of megabits-per-second.

Typically, an analyst uses two or three Model Tool windows to enter COMLOD data into a model: the Communications Loading Parameters window, the Datarate Table window,  and the COMLOD Sub-network Control windowxe "sub-network".  The first two are used to define datarates and other mission-service-specific data for each selected service; the last is used to design the output reports of COMLOD.
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The Communications Loading Parameters windowxe "window:Communications Loading Parameters", shown in Figure 23-1, allows you to specify communications parameters for a service.  It is invoked by pressing the CLP button for any service in the Prototype Event Configuration window or pressing the COMLOD button in the lower right corner of the window. Only the fields that directly pertain to COMLOD processing will be discussed here.



Figure 23-1.  Communications Loading Parameters Window

The first field in this window is labeled Data Group and Mode.   You may enter a two-character code into this field, and this two-character code will appear in several of the reports generated by COMLOD. Use of this field is optional, and the user entry here does not affect COMLOD processing. Generally speaking, a data group indicates the PN-encoding of the service, and the mode indicates the type to which the service belongs.  For more information on this field, please refer to the TDRS User’s Guide or other appropriate TDRSS documentation.

xe "datarate:I and Q channel"In contrast to the above, the next two fields are of crucial importance to COMLOD.  Datarates (MBPS) I-Channel and Datarates (MBPS) Q-Channel allow you to define the I and Q channel datarates for the service.  Communication takes place either on the I channel (in-phase channel) or the Q channel (quadrature channel).  The units of measure are megabits-per-second, and the valid range of values is from 0.0001 to 999.9999. The accuracy of COMLOD reports isn’t guaranteed if either a single service datarate or the sum of simultaneously scheduled services’ datarates fall outside of this range.

The only set of toggles in this window with consequences for COMLOD appears under the label Datarate constraint.  By selecting one of the toggles here, you specify whether the COMLOD application is to only use the greater of the I- and Q-channel datarates (Use Maximum I or Q Channel) or to sum the two channels together for a combined datarate (Sum I and Q Channel). 

For a detailed explanation of the other fields and toggles in this window, please refer to the primary discussion of this window in Volume 4.
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The above communications loading parameters can only be used if a Prototype Event (PE) is being used for the schedule request.  If no PE is used but you still want to model datarates for the service(s) in the schedule request, then a datarate tablexe "datarate:table" may be used. Refer to Volume 4 for details on how to create or select a datarate table.  An example of a Datarate Table window xe "window:Datarate Table"is shown below in Figure 23-2.



Figure 23-2.  Datarate Table Window

The only field in this window that does not pertain to COMLOD processing is the Frequency and Polarization field.  The Service Type lists which services the communications parameters will be defined for, and the modification of this list is possible using the Service Functions in the box in the lower right corner of the window.  

The Datarates (MBPS) I Channel, Datarates (MBPS) Q Channel, and Data Group and Mode have exactly the same function here as in the Communications Loading Parameters window.

Note that, in contrast to the Communications Loading Parameters window, there is no option as to whether the I- and Q-channel datarates should be summed or the maximum of the two should be taken.  If a datarate table is used, then the only available action is to use the maximum of the two datarates.

Before creating a datarate table from scratch, review datarate tables that already exist in the model. If a table exists in which the service(s) of the schedule request are defined and have the desired datarates, then that table may be used.  (Note that it is valid for other services to be defined in the same datarate table, even if they are not to be referenced by the current schedule request.)

If the desired services are not defined in any existing datarate tables in the model, then you must create one from scratch.
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The COMLOD Sub-network Control window xe "window:COMLOD Sub-network Control" is primarily used to design the output reports of COMLOD.  Basically, network stations and services are grouped into “sub-networks.” xe "sub-network" The sub-network definition is used to analyze datarate loading in COMLOD, and doesn’t affect the operation of the Schedule program.  Up to five sub-networks may be defined per model.  

This window, shown in Figure 23-3, is accessed through the COMLOD option of the Station menu on the NPAS Model Tool menu.   The user defines over which services at which stations COMLOD analysis is to be performed using the Add Stations, Add Services, Delete Stations, and Delete Services buttons.  After pressing any of these buttons a list of possible stations or services will pop up.  Select the appropriate items and press OK.  The added stations will be listed under the Stations label at the top of the window, and the added services be listed under the Services label.  The deleted items will no longer be displayed.  COMLOD analysis will be performed over the entire set of services in this list, at each station specified in the station list.



Figure 23-3.  COMLOD Sub-network Control Window

For each service defined, you may enter a Cutoff Rate. A cutoff rate is simply the maximum composite datarate for a service that will be processed.  In COMLOD, the minimum of the composite and the cutoff will be reported.  The unit for each cutoff rate is megabits-per-second (MBPS).

xe "datarate:level"A toggle near the bottom of the window allows you to define different levels of datarates for COMLOD reports.  By selecting the toggle Report datarates by descending levels, six fields in which datarate levels may be defined are presented.  You can enter different datarate levels in these fields; COMLOD will sort them internally into descending order.   COMLOD will report when the composite datarate for the sub-network exceeds one of these levels.  The units here are also MBPS.

The Review/Create Sub-network # box allows you to edit up to five different sub-networks for the model.  A new sub-network may be created simply by clicking on an inactive number in this box.
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The first thing that the user should take note of is that the NPAS Schedule application does not use any of the COMLOD parameters as scheduling constraints. 

The NPAS Schedule application processes single RF transmissions (known as services) between a mission and a station.  A service is an association of a direction and a frequency.  The direction may be either forward (from the ground to the spacecraft) or return (spacecraft to ground).  Frequency examples include Multiple Access (MA), S-band Single Access (SSA), K-band Single Access (KSA), and Very High Frequency (VHF).

An RF service is transmitted or received at a certain bit rate (called a dataratexe "datarate"), which is determined by the signal composition and equipment specifications.  As was stated earlier, a datarate is usually the number of bits that can be transmitted or received over a given time interval.  In NPAS modeling, datarates are usually expressed in units of Megabits Per Second (MBPS).

Although the Schedule application does not use the COMLOD parameters as constraints, it does store the modeled service datarate information with each service it schedules.  When Schedule has completed, COMLOD can reprocess these services by forming RF links.  An RF link, like the service, may be either forward or return in direction.  A forward link is called an uplink and a return is called a downlink.  A SN communications relay station (TDRS, for example) and various ground station facilities may contain special multiplexer equipment that can combine multiple services into a single RF link, or can separate an RF link into its constituent services.  When services are combined to create forward or return RF links, the datarate information from their individual services is additive.

As an example, consider a TDRS station that can simultaneously support up to 20 MA return services, two SSA return services, and two KSA return services.  If all of the available downlink capacity (or bandwidth) of the link from the TDRS to the White Sands Ground Terminal (WSGT) were used, a single K-band downlink signal would be created consisting of 24 services.  If the datarates of each MA service were 1 MBPS, each SSA 2 MBPS, and each KSA 10 MBPS, then the resultant TDRS/WSGT K-band downlink would be 44 MBPS (20 + 4 + 20 MBPS).
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There are two ways to submit a COMLOD run.  From the NPAS Menu, select Submit/Schedule Analysis/Communications Loading to submit a COMLOD run for the loaded model. When COMLOD has completed for the set of models that was input, a message will be displayed stating that COMLOD has finished for all models, and you may choose to view the report by selecting View Report Now from the information box.

Alternatively, you can choose to submit COMLOD when you submit a Schedule run.  From the Screen/Schedule Submittal window, in the section labeled Post schedule analysis, turn on the COMLOD toggle.  Now, after the Schedule run has completed, COMLOD will automatically be run for the Schedule results.
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COMLODxe "report:Communications Loading" can produce as many as four different types of reports.   The first report is really just a summary of modeling data used by COMLOD.  The next report is called the Timeline report, and this lists each service scheduled over a resource sub-network and how each contributed to the total datarate loading.  The third report is called the Datarate Level Detail report, and shows the times at which the datarate levelxe "datarate:level" changes in the sub-network, and the new datarate level at that time.  The final COMLOD report is called the Sub-network Summary report, and provides a summary of  different aspects of communications loading over a sub-network.  Each of the latter three reports mentioned is generated for each sub-network modeled.

All COMLOD reports for a model physically reside in the same file; so even though as many as 16 reports may be generated for a model, they will all be contained in a single file.  This file can be accessed by selecting Reports/Schedule Analysis/Communications Loading from the NPAS Menu, and then selecting the report you wish to view from the list.
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 The first report generated by COMLOD is the Banner and Basic Information report, an example of which is shown in Figure 23-4.   The banner is similar to any other banner you might see in NPAS output, with relevant COMLOD limitations defined within.    Following the banner in this report are some general parameters from the COMLOD run.  These parameters apply to all sub-networks analyzed, and include the start date and start time of the run, and the analysis span length.  Additionally, all missions supported in the original NPAS Schedule run are also listed here.

*****************************************************

*                                                   *

*       NPAS COMMUNICATIONS DATARATE LOADING
  *

*                ANALYSIS (COMLOD)                  *

*                                                   *

*           VERSION 3.24  04DEC95 1930              *

*                                                   *

*    LIMITS: 5 SUB-NETWORKS, 10 STATIONS PER SUB-   *

*            NETWORK, 10 SERVICES PER STATION AND   *

*            99 ANT.S PER SERVICE.                  *

*                                                   *

*****************************************************

 >> CSNMSP


START DATE .........   7/ 1/  95


START TIME .........            0 HOURS   0 MINUTES


SPAN ...............   7 DAYS   0 HOURS   0 MINUTES

         MISSIONS SUPPORTED : ( 81) STARLINK      ( 18) ISS           (  1) SHUTTLE       

 << CSNMSP

Figure 23-4.  COMLOD Banner and Basic Information Report Example
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The Timeline report is the only COMLOD report that you have the option not to generate in a COMLOD run.  To generate this report, you must select the toggle COMLOD Timeline Report in the Global Schedule Options window.  An example of this report is shown in Figure 23-5.

 >> CSNTLR

                                        *** COMLOD SUB-NETWORK#=  1 TIMELINE REPORT ***

          STATION(S) :  ( 1) T041  ( 9) T174  

          SERVICE(S) :  ( 1)   ( 2)   ( 3)   ( 4)   ( 5)   ( 6)   

          DATARATE LEVELS A THROUGH F IN MBPS :    6.0000    5.0000    4.0000    3.0000    2.0000    1.0000

        START  DURATION  DATARATE  SN PEAK  MAX.   DIR  CARRIER  DATA   F&P/TRK   --- TRANSMITTER ---    ---- RECEIVER ----

     # (MINS.)  (MINS.)   (MBPS)   (MBPS)  LEVEL  (F/R) (I/Q/B) GRP&MD  IDENTI.   M/S# SRV#/TYP  ANT.    M/S# SRV#/TYP ANT.

     1    2.0      15.0   2.5000   4.5480    C      F      Q      EE     FF/      S 1     4/KS    2      M 1             

     2    2.0      18.3   2.0480   4.5480    C      R      I      CC     GG/D     M 18                   S 1     1/KS   1

     3    2.0      18.3    .0000   4.5480    C      F      I                      S 1     5/SS    1      M 18             

     4   22.1      54.6   2.0480   2.0480    E      R      I      CC     GG/D     M 18                   S 9     1/KS   1

     5   22.1      54.6    .0000   2.0480    E      F      I                      S 9     5/SS    1      M 18             

     6   76.7      40.1   2.0480   4.5480    C      R      I      CC     GG/D     M 18                   S 1     1/KS   1

     7   76.7      40.1    .0000   4.5480    C      F      I                      S 1     5/SS    1      M 18             

     8   90.2      15.0   2.5000   4.5480    C      F      Q      EE     FF/      S 1     4/KS    2      M 1             

     9  118.7      56.4   2.0480   2.0480    E      R      I      CC     GG/D     M 18                   S 9     1/KS   1

    10  118.7      56.4    .0000   2.0480    E      F      I                      S 9     5/SS    1      M 18             

    11  175.1      38.2   2.0480   4.5480    C      R      I      CC     GG/D     M 18                   S 1     1/KS   1

    12  175.1      38.2    .0000   4.5480    C      F      I                      S 1     5/SS    1      M 18             

    13  180.5      15.0   2.5000   4.5480    C      F      Q      EE     FF/      S 1     4/KS    2      M 1             

    14  216.6      60.0   2.0480   4.5480    C      R      I      CC     GG/D     M 18                   S 9     1/KS   1

    15  216.6      60.0    .0000   4.5480    C      F      I                      S 9     5/SS    1      M 18             

    16  273.6      15.0   2.5000   4.5480    C      F      Q      EE     FF/      S 1     4/KS    2      M 1             

    17  276.6      34.1   2.0480   4.5480    C      R      I      CC     GG/D     M 18                   S 1     1/KS   1

    18  276.6      34.1    .0000   4.5480    C      F      I                      S 1     5/SS    1      M 18             

    19  318.0      61.7   2.0480   4.5480    C      R      I      CC     GG/D     M 18                   S 9     1/KS   1

 << CSNTLR

Figure 23-5.  COMLOD Timeline Report Example

The Timeline report provides a detailed list of each scheduled service, and is generally used as a cross reference to trace services and their composite links.  A separate Timeline report is generated for each sub-network.   The stations and services associated with each sub-network are shown at the top of the Timeline report, as are the datarate levels, if used.  The six possible datarate levels appear in descending order, and will be represented in this report by the six letters A through F.  A represents the highest datarate, and F the lowest.

The Timeline report shows the stations and missions supported during the COMLOD run, the start date, start time, and a multitude of information for each service. The following discussion elaborates on each column of the report reflecting on scheduled service information:

· #. Lists the counter used to keep track of the number of services matched by COMLOD for the respective sub-network model.  When a hyphen (-) is printed to the immediate right of a service, the associated service was included in the link formulated by the previous service.

· START (MINS.). Indicates the start time in minutes to the nearest tenth that the service began.  Start times run concurrent from the beginning of the span to the end of the span.  For example, if a service began at the end of the second day, the start time would be 2880.0 minutes.

· DURATION (MINS.). Indicates the total elapsed service time of the respective service in minutes. Adding the duration time to the start time would result in the service end time.

As an example, look at the first service in this report in Figure 23-5.  The start time is listed at 2.0 and the duration is 15.0.  If you were to look in the appropriate place in the Mission Scheduled Services report (as output by Schedule), you would see that that the scheduled service has an AOS of 2.0 and an LOS of 17.0.

· DATARATE (MBPS). Contains the datarate at which the service information is relayed and is, perhaps, the most important piece of information used by the COMLOD program.  The units of the datarate value are in megabits per second, with accuracy to the nearest ten-thousandth.

In Figure 23-5, it can be seen that the first service has a datarate of 2.5000, and that the second has a datarate of 2.048.  These datarates are what was entered into the NPAS database (through either the Communications Loading Parameters window or the Datarate Table window) for these particular services.

· SN PEAK (MBPS). This indicates the peak datarate that occurs across the sub-network at any time during the duration of the current service. This is the same units as the previous column.

In Figure 23-5, the SN peak for the first three services is 4.5480.  The reason for this is as follows.  The first service starts at 2.0 and continues for 15.0 minutes, and has a datarate of 2.5000. The second service also starts at 2.0, but this one continues for 18.3 minutes, and has a datarate of 2.0480.  The third service has the same start and stop times as the second, but has no datarate associated with it.  To determine the SN peak for the first service, add together all the datarates that fall within the time span 2.0 to 17.0: 2.5000 + 2.0480 + 0.000 = 4.5480.  This also happens to be the SN peak for the second and third services since their spans overlap and since they don’t overlap any other services with non-zero datarates.

· MAX. LEVEL. Using the dataratexe "datarate:level" levels defined in the COMLOD Sub-network Control window, COMLOD determines the largest level the SN peak exceeds for the given sub-network. Each level is indicated by a letter in the range A through F, where A would correspond to the highest datarate level, and F to the lowest.  If the SN peak didn’t exceed the smallest datarate level (F), then a blank would appear in this field.  

In Figure 23-5, the maximum level exceeded, as indicated by this column, for the first three services is C.  Correlating this with the legend at the top of the Timeline report, we can see that C corresponds to a datarate of 4.0000.  This makes sense since the SN peak was 4.5480 for the first three services.

· DIR (F/R). This can be one of two directions, either forward (F) or return (R).  This indicates who is the sender and receiver of a given service.

· CARRIER (I/Q/B). Defines whether an I, Q, or B channel type is used by the current service.  The I and Q channel types provide two channels with a 90 degree difference in phase for the transmission of data.  The B channel designator indicates that both the I and Q channel are in use at the same time.

· DATA GRP&MD. Reflects data entered for the PE service or datarate table entry associated with the current service.  Again, the data group and mode indicators in no way affect COMLOD processing.

In the example report in Figure 23-5, it can be seen that data group and mode indicators of EE and CC had been entered for the first and second services, respectively, and that none had been entered for the third service.

· F&P/TRK IDENTI. Indicates, if applicable, the frequency and polarization and tracking of the service.  If this type of data has been specified for the service, then the frequency and polarization will appear to the left of a backslash “/”, and the tracking identifier will appear to the right of the backslash in this column.  Valid tracking identifiers include R, RI, RQ, D, DI, DQ, II, IQ, QI, or QQ.  Valid coding scheme identifiers include either T or S.  A combination of the above codes define a tracking service using 1-way, 2-way, ranging, or Doppler on the I or Q channels.

In Figure 23-5, the first two services have frequency and polarization indicators of FF and GG, respectively.  Additionally, the second service has Doppler tracking associated with it, but the first has none.  The third service specifies no frequency or polarization identifier or tracking.

· TRANSMITTER M/S#. Indicates if the transmitter of the service is a mission or station by printing, respectively, an M or an S.  Whatever character is printed is followed by its corresponding identification number (a mission number if an M was printed, or a station number if an S was printed).

· TRANSMITTER SRV#/TYP. Indicates the transmitter service identification through the service type number and the service code.

· TRANSMITTER ANT.. Indicates the transmitter antenna identification number used for the service.

· RECEIVER M/S#. Indicates if the receiver of the service is a mission or station by printing, respectively, an M or an S.  This character is followed by its corresponding identification number.

· RECEIVER SRV#/TYP. Indicates the receiver service identification through the service type number and the service code.

· RECEIVER ANT.. Indicates the receiver antenna identification number used for the service.  

To illustrate the use of the latter six fields in the Timeline report, in Figure 23-5, the first service is a KSA forward service, and is being transmitted on antenna 2 from station 1 to mission 1.  The second service is a KSA return from mission 18 to station 1, and is being received at station 1 on antenna number 1.
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The COMLOD Datarate Level Detail report gives a listing of all changes in dataratexe "datarate:level" levels by displaying the time at which a change was made and the datarate that was in effect due to that change.  Note that this reflects the composite datarate of the sub-networkxe "sub-network" as a whole.  Due to this, although the composition of the total datarate may change due to the start or stop of various services, if the datarate sum remains the same then this would not be a datarate change and thus would not be reported here.  If no datarate is in effect at the beginning of a run (i.e., the datarate is 0 from the beginning of the run until the start of the first service that specifies a datarate), then this report will begin with the start of the first service that specifies a datarate.  This report can be quite useful in identifying the distribution of high datarates across a run.

Figure 23-6 gives an example of the Datarate Level Detail report.  We can see in this example that first occurrence of a set of one or more services that specify a datarate begins at time 2.0 minutes with a composite datarate of 4.5840.  This datarate remains at this level until time 17.0 minutes, when the composite datarate level changes to 2.0480.  Between times 20.3 and 22.1 minutes, it can be concluded that no services that specify a datarate are scheduled.

 >> CSNDRL

                             *** COMLOD SUB-NETWORK#=  1 DATARATE LEVEL DETAIL REPORT (MINS. & MBPS) ***

    TIME     RATE     TIME     RATE     TIME     RATE     TIME     RATE     TIME     RATE     TIME     RATE

   ______   ______   ______   ______   ______   ______   ______   ______   ______   ______   ______   ______

      2.0   4.5480     17.0   2.0480     20.3    .0000     22.1   2.0480     90.2   4.5480    105.2   2.0480

    116.8    .0000    118.7   2.0480    180.5   4.5480    195.5   2.0480    213.3    .0000    216.6   2.0480

    273.6   4.5480    288.6   2.0480    310.7    .0000    318.0   2.0480    370.4   4.5480    385.4   2.0480

    410.4    .0000    421.1   2.0480    466.6   4.5480    480.0   5.5720    481.6   3.0720    513.2   1.0240

    521.2   3.0720    562.3   5.5720    577.3   3.0720    615.1   1.0240    618.8   3.0720    657.9   5.5720

    672.9   3.0720    713.4   1.0240    715.3   3.0720    754.0   5.5720    769.0   3.0720    810.1   1.0240

    811.8   3.0720    850.8   5.5720    865.8   3.0720    906.5   1.0240    909.4   3.0720    948.0   5.5720

<< CSNDRL

Figure 23-6.  COMLOD Datarate Level Detail Report Example
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xe "sub-network"The COMLOD Sub-network Summary report summarizes scheduling and datarate level information for each sub-network defined in the user’s COMLOD model.  The top of the report lists all stations and services included in the sub-network.  The cutoff rate for each service is also given.  An example of the Sub-network Summary report is given in Figure 23-7.

 >> CSNSRP

                                   *** COMLOD SUB-NETWORK #  1 SUMMARY REPORT ***

                   STATION(S):  ( 1) T041  ( 9) T174  

                   SERVICE(S):  ( 1)     ( 2)     ( 3)     ( 4)     ( 5)     ( 6)     

  CUTOFF RATE (MBPS):   3.0000   3.0000   3.0000   3.0000   4.0000   2.0000 

                                          *** FORWARD ANTENNA REPORT ***

                                                         --- MAXIMUM DATARATE ---       AVAIL.

                     SERVICE    TOTAL TIME   % SPAN     COMPOSITE     CONTRIBUTING      # OF

                       TYPE      (MINUTES)              RATE(MBPS)      SERVICES      ANTENNAS

                        KS          1680.0    8.333         2.5000          1             2

                        SS          9560.1   31.614          .0000          1             3

                                            *** RETURN ANTENNA REPORT ***

                                                        --- MAXIMUM DATARATE ---        AVAIL.

                     SERVICE    TOTAL TIME   % SPAN    COMPOSITE    CONTRIBUTING        # OF

                       TYPE      (MINUTES)             RATE(MBPS)     SERVICES        ANTENNAS

                         KS         9560.1   31.614        2.0480         1               3

                         SS         3360.0   33.333        1.0240         1               1

                                        *** DATARATE LEVEL SUMMARY REPORT ***

          FOR LEVEL A WITH DATARATE=   6.0000 (MBPS) THE TOTAL TIME       .0 (MINS.) FOR TOTAL % OF SPAN=     .000

          FOR LEVEL B WITH DATARATE=   5.0000 (MBPS) THE TOTAL TIME=   503.7 (MINS.) FOR TOTAL % OF SPAN=    4.997

          FOR LEVEL C WITH DATARATE=   4.0000 (MBPS) THE TOTAL TIME=  1613.3 (MINS.) FOR TOTAL % OF SPAN=   16.005

          FOR LEVEL D WITH DATARATE=   3.0000 (MBPS) THE TOTAL TIME=  4363.9 (MINS.) FOR TOTAL % OF SPAN=   43.293

          FOR LEVEL E WITH DATARATE=   2.0000 (MBPS) THE TOTAL TIME=  9626.8 (MINS.) FOR TOTAL % OF SPAN=   95.504

          FOR LEVEL F WITH DATARATE=   1.0000 (MBPS) THE TOTAL TIME=  9732.5 (MINS.) FOR TOTAL % OF SPAN=   96.553

 << CSNSRP

Figure 23-7.  COMLOD Sub-network Summary Report Example

The next part of the report is subdivided into two sections labeled “Forward Antenna Report” and “Return Antenna Report”. It is through these forward and return antenna summary reports that the relationship between equipment and datarate maximums becomes apparent.  The columns in the summary report are as follows:

· SERVICE TYPE. The frequency type (such as KS, SS, MA, etc.).

· TOTAL TIME (MINUTES). Summation of all service time, in minutes, for the associated service type.

· % SPAN. The percentage of the total span occupied by the corresponding service type.  This includes both primary and secondary services, and is computed using the following formula:

% Span = ((Total Time) * 100.0) / ((Span Length) * (Avail # of Antennas))
In the example in Figure 23-7, in the Forward Antenna Report portion, we can see that the KS service is scheduled for 1680.0 minutes on 2 antennas.  Plugging these two numbers and a span length of 10080.0 minutes into the above formula, we can see that the percent span occupied by the service is 8.333 %, as reported.

· MAXIMUM DATARATE COMPOSITE RATE (MBPS). The maximum RF link datarate that occurred during the entire span for the respective service type.  

· MAXIMUM DATARATE CONTRIBUTING SERVICE. The total number of services contributing toward the maximum composite datarate.

· AVAIL. # OF ANTENNAS. The total number of antennas included in the COMLOD sub-network analysis for the respective service type.  Note that the number reported here is the number of antennas that were actually scheduled upon, not the number available for scheduling.  In the example in Figure 23-7, we can see that the KS forward service scheduled on 2 antennas in the Schedule run. Although it can’t be determined by examining this report, the total number of antennas that were available for scheduling in this sub-network was four.

The last portion of the COMLOD Sub-network Summary report lists, for each datarate level indicated through the COMLOD Sub-network Control window, the total amount of time each datarate level was scheduled at or above.  Also, this time as a percentage of the span is given.  This report is useful for investigating datarate overflows.
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What follows are some common COMLOD problems and how to fix them:

· Problem:  Only the Banner and Basic Information report print, but the other COMLOD reports do not print. 

Solution:  This is normally caused when no COMLOD sub-networks have been defined in the model.  At least one sub-network must exist for COMLOD to generate the Timeline, Datarate Level Detail, or the Sub-network Summary reports.

· Problem:  The Timeline report is not generated by COMLOD, although the Banner and the sub-network reports are generated.

Solution:  This is normally the result of not setting the COMLOD Timeline Report toggle in the Global Schedule Options window.
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Conflict Analysisxe "Conflict Analysis" is used to produce a report on the scheduling conflicts that occurred when the Schedule process tried to schedule specified schedule requests. The process finds these conflicts by examining the following data files produced by the Schedule process: the Visibility File, the Mission Services File and the Station Services File.

For each specified schedule request and for each schedule period of the request, the process finds, for each every "gross PE" that was not 100 % satisfied, all previously scheduled PEs for other missions that overlap on the same network resources. The gross PE is the total span of time in which a PE can be scheduled, that is, it includes all possible tolerances in addition to the basic PE. In addition, the process analyzes the actual scheduling requirements as defined by the schedule request and determines whether or not a geometric impossibility existed, that is, the 100% level could not be reached even without any other scheduled services.

The user can select the format of  the report to be detailed or condensed. The condensed report does not list the conflicting events. The detailed report lists the mission names and event times of the conflicting previously scheduled PEs and also includes, as an appendage, the contents of the condensed report. Both formats contain information on geometric impossibilities. Generation of the condensed report would normally only be done if distribution  of the report necessitated the (unclassified) condensed format.

The name of the report is CON_MODEL where “MODEL” is the name of the model.
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Load the model into the Model Tool and select the schedule requests and Conflict Analysis options by the following three steps:

· Select Schedule/Options and turn on the Include Conflict Analysis toggle in the Global Schedule Options window.

· For each mission that has schedule requests that you wish to analyze, set, in the mission’s Basic Mission Data window, the appropriate Report Flags toggles:

· For a detailed format report, turn on the Detailed Conflict Analysis Report toggle.

· For a condensed format report, turn on both the Separate  Short Form NCC POCC Report and the Condensed Conflict Analysis Report toggles.

· For each schedule request that you wish to analyze, bring it up in a Schedule Request window and enter an identifier into the Conflict Analysis Group field. The report uses the request ID and this identifier to label the schedule request.
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Conflict Analysis can be submitted:

· By itself. If the data files produced by the Schedule process exist, select Submit/Schedule Analysis/Conflict Analysis from the NPAS Menu. 

· As a follow-on process to the Schedule process. Submit the Schedule process with the Conflict Analysis toggle in the Post schedule analysis portion of the Screen/Schedule Submittal window turned on.

When the process is finished you will normally be notified by a pop up window naming the report file and providing the option of bringing up the file. You can also select Reports/Schedule Analysis/Conflict Analysis from the NPAS Menu and find the desired report file.
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An example of a conflict analysis output reportxe "report:Conflict Analysis" is shown in Figure 24-1.

                                        *****************************************************

                                        *                                                   *

                                        *              NPAS CONFLICT ANALYSIS               *

                                        *                                                   *

                                        *            VERSION 3.24  10MAY96 1000             *

                                        *                                                   *

                                        *    LIMITS: 199 MISSIONS,  960 SCHEDULE PERIODS,   *

                                        *    UNLIMITED VISIBILITIES & FLAGS  PER MISSION,   *

                                        *    3200 SERVICES PER MISSION, UP TO 300 ENTRIES   *

                                        *    PER MISSION,  99 STATIONS WITH UP TO 10 ANT-   *

                                        *    ENNAS  PER  STATION,   OVERALL MAXIMUM OF  0   *

                                        *    ANTENNAS PER RUN, MAXIMUM OF 20 ANTENNAS PER   *

                                        *    MISSION OVERALL,  MAXIMUM OF  30000 SERVICES   *

                                        *    ACROSS ALL STATIONS,  AND 2000 MAXIMUM TOTAL   *

                                        *    ENTRIES.    LOGIC CURRENTLY DOES NOT SUPPORT   *

                                        *    SPECIFIC SCHEDULING,  PLAYBACK, FORCED HAND-   *

                                        *    OVER OR HYBRID SUPPORT EVENTS.                 *

                                        *****************************************************

                                                        STANDARD ANALYSIS

                                                 SPAN (IN DDHHMM FORMAT)=  70000

                                  CREW LOADING CONSTRAINT SCHEDULING INVOKED FOR STATION= WPS  #24

                                  CREW LOADING CONSTRAINT SCHEDULING INVOKED FOR STATION= BLT  #11

                                  CREW LOADING CONSTRAINT SCHEDULING INVOKED FOR STATION= CAN  #22

1

  NPAS CONFLICT ANALYSIS REPORT FOR MISSIONS:

       MISSION NUMBER= 156  MISSION NAME= LND_5_GEN   
Figure 24-1.  Conflict Analysis Report (1 of 3)

 CONFLICT ANALYSIS REPORT FOR LND_5_GEN      ENTRY#= 2300  SCHEDULING RUN STARTING ON 274/00:00:00     PAGE#  1    

                                                                                        1OCT91                     

   CONFLICT GROUP ID.... S    REQUIREMENTS NOT MET FOR STANDARD SUPIDEN... B1419MS                                 

         TOTAL NUMBER OF EVENTS REQUESTED...     7                                                                 

         TOTAL NUMBER OF EVENTS SCHEDULED...     3                                                                 

         NUMBER OF NPAS SERVICES PER EVENT..     4                                                                 

   *** REQUIREMENTS NOT MET FOR SCHEDULE PERIOD # =   1  START = 274/00:00:00  END = 275/00:00:00                  

        GROSS EVENT#    1 OF SUPIDEN= B1419MS  AT STATION= TWO  :                                                  

           FOR SERVICE#=  1  RNS01  274/10:34:12  274/11:33:48  CONFLICTING SERVICE(S) :                           

               EUVE          RNS01  274/10:39:18  274/11:01:18                                                     

               EUVE          FNS01  274/10:41:18  274/11:01:18                                                     

               DYNAM_RES     RNS01  274/11:03:18  274/11:20:18                                                     

               HST-SSAR      RNS01  274/11:20:36  274/11:27:36                                                     

               DYNAM_RES     RNS01  274/11:27:36  274/11:43:36                                                     

           FOR SERVICE#=  2  RNS01  274/10:34:12  274/11:33:48  CONFLICTING SERVICE(S) :                           

               EUVE          RNS01  274/10:39:18  274/11:01:18                                                     

               EUVE          FNS01  274/10:41:18  274/11:01:18                                                  

               DYNAM_RES     RNS01  274/11:03:18  274/11:20:18                                                     

               HST-SSAR      RNS01  274/11:20:36  274/11:27:36                                                 

               DYNAM_RES     RNS01  274/11:27:36  274/11:43:36                                                    

        GROSS EVENT#    2 OF SUPIDEN= B1419MS  AT STATION= TWO  :                                                  

           FOR SERVICE#=  1  RNS02  274/10:34:12  274/11:33:48  CONFLICTING SERVICE(S) :                      

               SUPPRESS-TST  RNK02  274/09:50:18  274/10:42:18                                                     

               SUPPRESS-TST  RNK02  274/11:29:00  274/12:21:00                                                

           FOR SERVICE#=  2  RNS02  274/10:34:12  274/11:33:48  CONFLICTING SERVICE(S) :                        

               SUPPRESS-TST  RNK02  274/09:50:18  274/10:42:18                                                  

               SUPPRESS-TST  RNK02  274/11:29:00  274/12:21:00                                                    

        GROSS EVENT#    3 OF SUPIDEN= B1419MS  AT STATION= TWO  :                                                  

           FOR SERVICE#=  1  RNS01  274/12:10:06  274/13:00:00  CONFLICTING SERVICE(S) :                           

               BRTS          FNS01  274/12:07:36  274/12:13:36                                                     

               BRTS          RNS01  274/12:09:36  274/12:13:36                                                   

           FOR SERVICE#=  2  RNS01  274/12:10:06  274/13:00:00  CONFLICTING SERVICE(S) :                           

               BRTS          FNS01  274/12:07:36  274/12:13:36                                                     

               BRTS          RNS01  274/12:09:36  274/12:13:36                                                    

        GROSS EVENT#    4 OF SUPIDEN= B1419MS  AT STATION= TWO  :                                                  

           FOR SERVICE#=  1  RNS02  274/12:10:06  274/13:00:00  CONFLICTING SERVICE(S) :                           

               SUPPRESS-TST  RNK02  274/11:29:00  274/12:21:00                                                     

               DYNAM_RES     RNS02  274/12:46:30  274/13:03:30                                                     

           FOR SERVICE#=  2  RNS02  274/12:10:06  274/13:00:00  CONFLICTING SERVICE(S) :                         

               SUPPRESS-TST  RNK02  274/11:29:00  274/12:21:00                                                     

               DYNAM_RES     RNS02  274/12:46:30  274/13:03:30                                                     

        GROSS EVENT#    5 OF SUPIDEN= B1419MS  AT STATION= TSE  :                                                  

           FOR SERVICE#=  1  RNS01  274/10:03:36  274/10:46:24  CONFLICTING SERVICE(S) :                           

               STS-KA        RNS01  274/09:27:30  274/10:08:48                                                     

               STS-KA        FNS01  274/09:27:30  274/10:08:48                                                     

               STS-KA        RNK01  274/10:08:48  274/10:15:30                                                     

               STS-KA        FNK01  274/10:08:48  274/10:15:30                                                     

               STS-KA        RNS01  274/10:08:48  274/10:19:54                                                     

               STS-KA        FNS01  274/10:08:48  274/10:19:54                                                     

               DYNAM_RES     RNS01  274/10:19:54  274/10:36:54                                                     

               HST-SSAR      RNS01  274/10:43:48  274/10:50:48                                                    

           FOR SERVICE#=  2  RNS01  274/10:03:36  274/10:46:24  CONFLICTING SERVICE(S) :                         

               STS-KA        RNS01  274/09:27:30  274/10:08:48                                                     

               STS-KA        FNS01  274/09:27:30  274/10:08:48                                                   

               STS-KA        RNK01  274/10:08:48  274/10:15:30                                                   

               STS-KA        FNK01  274/10:08:48  274/10:15:30                                                     

               STS-KA        RNS01  274/10:08:48  274/10:19:54                                                   

               STS-KA        FNS01  274/10:08:48  274/10:19:54                                                     

               DYNAM_RES     RNS01  274/10:19:54  274/10:36:54                                                     

               HST-SSAR      RNS01  274/10:43:48  274/10:50:48                                                     

        GROSS EVENT#    6 OF SUPIDEN= B1419MS  AT STATION= TSE  :                                                  

           FOR SERVICE#=  1  RNS01  274/11:25:12  274/12:23:48  CONFLICTING SERVICE(S) :                           

               STS-KA        RNK01  274/11:03:18  274/11:30:54                                                     

               STS-KA        FNK01  274/11:03:18  274/11:30:54                                                     

               STS-KA        RNS01  274/11:03:18  274/11:49:18                                                     

               STS-KA        FNS01  274/11:03:18  274/11:49:18                                                     

               STS-KA        RNK01  274/11:49:18  274/11:53:24                                                    

               STS-KA        FNK01  274/11:49:18  274/11:53:24                                                     

               STS-KA        RNS01  274/11:49:18  274/11:56:12                                                     

               STS-KA        FNS01  274/11:49:18  274/11:56:12                                                     

               HST-SSAF      FNS01  274/12:03:54  274/12:20:54                                                   
Figure 24-1.  Conflict Analysis Report (2 of 3)

 CONFLICT ANALYSIS REPORT FOR LND_5_GEN      ENTRY#= 2435  SCHEDULING RUN STARTING ON 274/00:00:00     PAGE#  1            

                                                                                        1OCT91                             

   CONFLICT GROUP ID.... H    REQUIREMENTS NOT MET FOR STANDARD SUPIDEN... B1419MS                                         

         TOTAL NUMBER OF EVENTS REQUESTED...     7                                                                         

         TOTAL NUMBER OF EVENTS SCHEDULED...     0                                                                         

         NUMBER OF NPAS SERVICES PER EVENT..     2                                                                         

   *** REQUIREMENTS NOT MET FOR SCHEDULE PERIOD # =   1  START = 274/00:00:00  END = 275/00:00:00                          

        *** GEOMETRIC IMPOSSIBILITY FOR THIS SCHEDULE PERIOD ***                                                           

   *** REQUIREMENTS NOT MET FOR SCHEDULE PERIOD # =   2  START = 275/00:00:00  END = 276/00:00:00                          

        *** GEOMETRIC IMPOSSIBILITY FOR THIS SCHEDULE PERIOD ***                                                           

   *** REQUIREMENTS NOT MET FOR SCHEDULE PERIOD # =   3  START = 276/00:00:00  END = 277/00:00:00                          

        *** GEOMETRIC IMPOSSIBILITY FOR THIS SCHEDULE PERIOD ***                                                           

   *** REQUIREMENTS NOT MET FOR SCHEDULE PERIOD # =   4  START = 277/00:00:00  END = 278/00:00:00                          

        *** GEOMETRIC IMPOSSIBILITY FOR THIS SCHEDULE PERIOD ***                                                           

   *** REQUIREMENTS NOT MET FOR SCHEDULE PERIOD # =   5  START = 278/00:00:00  END = 279/00:00:00                          

        *** GEOMETRIC IMPOSSIBILITY FOR THIS SCHEDULE PERIOD ***                                                           

   *** REQUIREMENTS NOT MET FOR SCHEDULE PERIOD # =   6  START = 279/00:00:00  END = 280/00:00:00                          

        *** GEOMETRIC IMPOSSIBILITY FOR THIS SCHEDULE PERIOD ***                                                           

   *** REQUIREMENTS NOT MET FOR SCHEDULE PERIOD # =   7  START = 280/00:00:00  END = 281/00:00:00                          

        *** GEOMETRIC IMPOSSIBILITY FOR THIS SCHEDULE PERIOD ***

Figure 24-1.  Conflict Analysis Report (3 of 3)
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Freetime Analysisxe "Freetime Analysis" is used to generate reports and plotsxe "plotting:antenna availability" \t "See under Freetime Analysis" detailing station antenna availability times.  It may be run immediately following a schedule run or on a model with existing schedule data files.

Station antenna free times are determined as follows:

· Data is selected from the Station Services File (.ssrv) based on specifications in the Freetime window or .FreeTimerc file.

· The data is sorted by station Identifier (ID), Physical Association Number (PAN), Link ID (LINK), start time and end time.  

· Consecutive records in the sorted set are compared.  Given two consecutive records, A and B, with ID, PAN and LINK the same, a freetime interval exists if the records do not overlap.  See Figure 25-1.

Case 1: No free time interval

       Start    End

A:      [        ]

B:           [         ]

           Start      End

Case 2: Free time interval

     Start    End

A:    [        ]

B:                      [         ]

                      Start      End

The free time interval begins at the End of

record A and ends at the Start of record B.

Figure 25-1.  Freetime Determination

NOTE

If an antenna is defined at a station and no services are scheduled for the antenna (i.e. the antenna is 100% free), the antenna will not appear in the free time reports.
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Freetimexe "window:Freetime" reports and plots may be generated interactively via the Submit/Schedule Analysis/Freetime Analysis option of the NPAS Menu.  The Freetime interface is pictured in Figure 25-2.



Figure 25-2.  Freetime Main Window
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The two lists at the bottom of the interface are used to define the scope of the freetime analysis.  Stations and services added to them through the Edit/Stations/Add and Edit/Services/Add options will be displayed in subsequent Freetime reports and plots.  If the Stations list is empty, all non-Goddard Space Flight Center (GSFC) Trajectory Determination System (GTDS) stations will be analyzed. If the Services list is empty, all services except MA-R will be analyzed.  Remove items from the list with the Edit/Stations/Delete and Edit/Services/Delete options.
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If the Statistics Report toggle is on when Freetime Analysis is submitted (Submit/Freetime), a Freetime Statistics Report (Figure 25-3) will be generated.  It will contain for each antenna and each antenna system:

· The total freetime.

· The percent of span the antenna is free.

· The maximum freetime.

· The minimum freetime.

· The mean freetime.

· The mean and standard deviation.

A sample report is shown in Figure 25-3.

Freetime statistics report

Station: 1-TSE

TDRS SA Ku/S Antenna/Link 1

        Total freetime:   4160.7 minutes

          Percent free:     41.3%

      Minimum freetime:      0.5 minutes

      Maximum freetime:     64.2 minutes

         Mean freetime:     26.5 minutes

        Mean deviation:     16.0

    Standard deviation:     18.3

TDRS SA Ku/S Antenna/Link 2

        Total freetime:   4718.6 minutes

          Percent free:     46.8%

      Minimum freetime:      0.7 minutes

      Maximum freetime:    437.9 minutes

         Mean freetime:     43.7 minutes

        Mean deviation:     34.6

    Standard deviation:     67.0

Totals for antenna type TDRS SA Ku/S

        Total freetime:   8879.3 minutes

          Percent free:     44.0%

      Minimum freetime:      0.5 minutes

      Maximum freetime:    437.9 minutes

         Mean freetime:     33.5 minutes

        Mean deviation:     23.2

    Standard deviation:     46.9 
Figure 25-3.  Freetime Statistics Report
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If the Timeline Report toggle is on when Freetime Analysis is submitted, a Freetime Timeline Report (Figure 25-4) will be generated.  For each station/antenna combination the start, end and duration of each free time is listed.

Free Time Timeline Report

Station: 1 TSE  TDRS SA Ku/S Antenna/Link: 1  Association No.: 1

        Start     Stop   Free Time

         41.6     90.2     48.6

        138.7    182.2     43.5

        235.9    279.4     43.5

        332.6    376.0     43.4

        428.5    432.9      4.4

        444.9    471.9     27.0

        524.2    531.5      7.3

        560.5    585.3     24.8

        619.9    643.8     23.9

        650.8    682.5     31.7

        716.2    723.9      7.7

        740.9    779.5     38.6

        812.1    826.3     14.2

        843.3    875.9     32.6

        910.4    945.9     35.5

        962.9    971.7      8.8

         :        :          :

         :        :          :

       9583.9   9617.8     33.9

       9634.8   9643.9      9.1

       9679.5   9699.9     20.4

       9721.9   9727.2      5.3

       9744.2   9745.2      1.0

       9775.3   9812.0     36.7

       9829.0   9835.4      6.4

       9871.6   9925.7     54.1

       9968.6  10015.9     47.3

      10065.9  10080.0     14.1

 Total station physical antenna free time = 4378.4 minutes

Figure 25-4.  Freetime Timeline Report
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If the Gap Report toggle is on when Freetime Analysis is submitted, a Freetime Gap Report (Figure 25-5) will be generated.  This report counts the number of free times which occur in the time intervals specified in the Gap intervals in minutes: field, separated by commas.  Two formats of the report are provided, one for each station/antenna and one for each station.  There are two different counts provided which will be described using the following symbols.  Given the gaps I1, I2, ..., In where for any Ij,  Ij  >  Ij+1, then:

let Cj  denote  the count of freetimes for gap Ij, and

let L denote  the length of a freetime record (L = End ‑ Start).

The subtractive xe "subtractive count"count is determined as follows:

a. Find the first j such that Ij < L.

b. Let Cj = Cj + 1.

c. Let L = L ‑ Ij.

d. Repeat a. through c. until there is no Ij which satisfies condition in a.

For each j, the inclusive countxe "inclusive count" is determined as follows:

a. Let K = L / Ij rounded down to the nearest integer.

b. Let Cj = Cj + K.

Free Time Gap Report by Resource

  Station: 1 TSE  TDRS SA Ku/S  Antenna/Link: 1  Association No.: 1

      Level      Subtractive      Inclusive

     Minutes        Count           Count

      120.0            0               0

       90.0            0               0

       60.0            9               9

       30.0           66              84

       15.0           49             217

       10.0           48             364

  Station: 1 TSE  TDRS SA Ku/S  Antenna/Link: 2  Association No.: 1

      Level      Subtractive      Inclusive

     Minutes        Count           Count

      120.0           10              10

       90.0            4              17

       60.0           10              34

       30.0           37             109

       15.0           49             267

       10.0           28             418
Figure 25-5.  Freetime Gap Report
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xe "Freetime Analysis:plotting"If the Subtractive count and/or Inclusive count toggle is on when Freetime Analysis is submitted, data files will be generated which may be used by the GNUplot program for the creation of Freetime Gaps bar graphs.

The number of files generated by these options depend on the number of station/antenna combinations found in the data.  The files are placed in the same directory as the free time file and are named with: the Direct Access Sequential Access Auxiliary Interface File (SAIFF) (DAS) name, station name, antenna resource and i for inclusive or s for subtractive.  Files ending in cfg are configuration files for GNUplot.  The shell script cfg_menu is provided to manage the viewing and printing of these plots.  This script is executed when Submit/GNU plot is selected.  From the numbered menu, select by typing the option number(s) the configurations for plotting. Press Return in the terminal window to advance to the next plot.  

Figure 25-6 is a listing of GNUplot data files generated for the atdrs_2003 model.




atdrs_2003.TSE
atdrs_2003.TSW

atdrs_2003.TSE.MA-1.i
atdrs_2003.TSW.MA-1.i

atdrs_2003.TSE.MA-1.i.cfg
atdrs_2003.TSW.MA-1.i.cfg

atdrs_2003.TSE.MA-1.s
atdrs_2003.TSW.MA-1.s

atdrs_2003.TSE.MA-1.s.cfg
atdrs_2003.TSW.MA-1.s.cfg

atdrs_2003.TSE.MA-2.i
atdrs_2003.TSW.MA-2.i

atdrs_2003.TSE.MA-2.i.cfg
atdrs_2003.TSW.MA-2.i.cfg

atdrs_2003.TSE.MA-2.s
atdrs_2003.TSW.MA-2.s

atdrs_2003.TSE.MA-2.s.cfg
atdrs_2003.TSW.MA-2.s.cfg

atdrs_2003.TSE.SA1-1.i
atdrs_2003.TSW.SA1-1.i

atdrs_2003.TSE.SA1-1.i.cfg
atdrs_2003.TSW.SA1-1.i.cfg

atdrs_2003.TSE.SA1-1.s
atdrs_2003.TSW.SA1-1.s

atdrs_2003.TSE.SA1-1.s.cfg
atdrs_2003.TSW.SA1-1.s.cfg

atdrs_2003.TSE.SA1-2.i
atdrs_2003.TSW.SA1-2.i

atdrs_2003.TSE.SA1-2.i.cfg
atdrs_2003.TSW.SA1-2.i.cfg

atdrs_2003.TSE.SA1-2.s
atdrs_2003.TSW.SA1-2.s

atdrs_2003.TSE.SA1-2.s.cfg
atdrs_2003.TSW.SA1-2.s.cfg

atdrs_2003.TSE.SA31-1.i
atdrs_2003.TSW.SA31-1.i

atdrs_2003.TSE.SA31-1.i.cfg
atdrs_2003.TSW.SA31-1.i.cfg

atdrs_2003.TSE.SA31-1.s
atdrs_2003.TSW.SA31-1.s

atdrs_2003.TSE.SA31-1.s.cfg
atdrs_2003.TSW.SA31-1.s.cfg

atdrs_2003.TSE.SA31-2.i
atdrs_2003.TSW.SA31-2.i

atdrs_2003.TSE.SA31-2.i.cfg
atdrs_2003.TSW.SA31-2.i.cfg

atdrs_2003.TSE.SA31-2.s
atdrs_2003.TSW.SA31-2.s

atdrs_2003.TSE.SA31-2.s.cfg
atdrs_2003.TSW.SA31-2.s.cfg


atdrs_2003.cfg




Figure 25-6.  GNU Plot Files for atdrs_2003

25.2.3.2
 seq head5 \r0 \h Resource Plot

Selecting Submit/Resource Plot from the Freetime menu will display the periods of free time in the Resource Plot application.  Within Resource Plot, the Reports/Freetime/gap Plot option allows for the plotting of gaps on a particular antenna.

25.3
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Inline Execution

Freetime Analysis may be executed along with a schedule submittal by selecting the Freetime toggle in the Post schedule analysis portion of the Screen/Schedule Submittal window.

25.3.1
. seq head5 \r0 \h 

 seq head4 \r0 \h FreeTimerc file

If the default scope for the analysis (all non-GTDS stations and all services except MA-R) is unacceptable, a customized $HOME/.FreeTimerc file must be created. The default resource file is  shown in Figure 25-7.

 [INCLUDE]
[EXCLUDE]




[Station Group]
[Station Group]

*
GSTD




[Station Name]
[Station Name]

[Station ID]
[Station ID]

[Service Name]
[Service Name]

*
MA-R




[Service ID]
[Service ID]

[Association Number]
[Association Number]

Figure 25-7.  Default .FreeTimerc File

25.3.1.1
 seq head5 \r0 \h Format

The resource file is divided into sections.  Each section has a name which is enclosed in square brackets.  The start of a section is indicated by a "[" in column 1.  The following section names are recognized:

· Include.

· Exclude.

· Station Name.

· Station ID.

· Station Group.xe "station group"
· Service Name.

· Service ID.

· Physical Association Number.

Case is not significant when entering section names.  When entering section names or data items, only one item should appear on a line.  Case is significant when entering data items.

INCLUDE or EXCLUDE must be the first section within the file.  Any section which appears prior to the first INCLUDE or EXCLUDE will be ignored.  The INCLUDE section is mandatory.  Within this section you must have one of the following station sections

· Station Name.

· Station ID.

· Station Group.

and one of the following service/antenna sections

· Service Name.

· Service ID.

· Physical Association Number.

Blank lines within the file are insignificant and are ignored.  Lines beginning with "#" are treated as comments.  A "*" may be used as a wild card, it will match any record.

If a record specifically matches criteria in both the INCLUDE and EXCLUDE sections, the record will be included.  If a record specifically matches criteria in one section and generally matches criteria in another section, the specific match takes precedence.  Consider the following example:

[Include]

[Station Group]

*

[Exclude]

[Station Group]

GSTD

The program will accept all stations (a * match for Station Group xe "station group"matches all stations) but will reject stations which belong to the GSTD group.  In this example the * match is a general match while the GSTD match is a specific match.

Section 26.
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 seq head2 \r0 \h Frequency Utilization

Frequency Utilizationxe "Frequency Utilization" processes the Station Services File and reports SN SA antennaxe "antenna:utilization" utilization activity levels by frequency, that is, number of active antennas, and the times at which changes in these activity levels occur.  These activity levels and times are independent of any antenna association group considerations.  These reports are intended to allow the user to gain insight into the activity of the SN concerning pieces of equipment that may be required to process the data flow on a frequency basis.  Note that MAF and MAR service types are not supported here as these are normally single frequency and direction service types and any information that may be needed can be derived from the service utilization or antenna utilization reports.
This analysis uses only SN stations, that is, those stations whose station groupsxe "station group" as defined in the Station Data window for that station are of "TDR", "CNF", or "ESA" format.  Note that the "#" following the above group represents a numeric digit from 0 to 9 that designates the number of different antenna groups that are to be found on the station.  Zero is used for 10 or more.  Three different SA frequency codes, defined in the network service specification record, for each service type are supported.  They are "SS", "KS", and "ZS".  This last frequency represents any frequency that one wishes to define through appropriate network service specification characteristics, however it is intended primarily for higher data rates typically found in the TDRSS II era.
The generated reports give SN SA antenna utilization by ascending frequency value.  Within each report, that is, for each of the three frequencies, the time of the activity change is given in column 1.  In the next column, the number of prime services of the same frequency that are "active" at that time, until the next activity time, are given.  Note that only prime services are included in this report so careful modeling must be taken if secondary service antenna types are of concern.  However, both forward and return services are considered, so if one PE has a return prime service and another PE has a forward prime service of the same frequency, both would be counted.  Also, under 2 spacecraft on 1 antenna scheduling, both prime services would be counted.  These times and activity levels are repeated as 7 pairs to a row across the report line until the end of the span is reached.  The activity level will always go to 0 by the end of span.  Up to 25000 different activity levels per frequency are supported.
Select Submit/Schedule Analysis/Frequency Utilization from the NPAS Menu to generate the report.  View it with the Reports/Schedule Analysis/Frequency Utilization option.  An example of a Frequency Utilization report xe "report:Frequency Utilization"is displayed in Figure 26-1.

    *** SN SA FREQUENCY UTILIZATION TIMES (MINS.) & PRIME SERVICE LEVELS FOR FREQUENCY TYPE = SS ***

           .0    1          9.0    2         26.0    1         41.8    2         47.6    1         58.8    0         61.7    1    

         85.1    2         86.0    3         93.0    2        101.7    1        142.9    2        148.7    3        151.0    2    

        170.7    1        172.9    2        174.9    1        177.3    2        182.2    3        189.9    2        194.3    1    

        235.9    0        240.1    1        243.0    2        247.4    3        254.0    2        269.4    1        273.0    2    

        275.0    1        279.4    2        284.1    3        290.0    2        301.1    1        332.6    0        341.3    1    

        343.4    2        353.3    1        376.0    2        378.2    3        390.4    2        420.3    3        426.3    2    

        428.5    1        444.9    0        446.0    1        461.0    2        463.0    1        471.9    2        476.6    3    

        489.6    2        491.6    1        495.6    2        512.6    1        530.1    0        531.5    1        543.6    2    

        554.8    3        560.5    2        565.6    1        567.5    2        569.8    3        571.8    2        577.8    3    

        586.8    2        629.3    1        636.9    0        639.3    1        643.8    2        660.8    1        661.3    0    

        663.3    2        680.3    1        680.6    2        716.2    1        723.9    2        733.6    1        757.9    0    

        759.7    1        766.5    2        781.5    3        783.5    2        813.1    1        826.0    0        826.3    1    

        845.2    2        856.7    3        867.2    2        867.3    3        873.7    2        882.3    3        884.3    2    

        899.3    1        904.4    2        933.7    1        942.4    0        945.9    1        950.7    2        952.9    1    

        953.9    2        958.0    3        964.0    2        967.5    3        972.7    2        982.5    3        984.5    2    

       1002.9    3       1013.3    2       1017.9    3       1032.4    2       1034.9    1       1037.5    0       1050.7    1    

       1068.0    2       1099.0    3       1103.4    1       1104.4    2       1111.4    1       1115.4    2       1131.0    1    

       1132.4    0       1137.9    1       1146.7    2       1161.9    1       1171.3    2       1186.3    3       1188.3    2    

       1196.9    3       1203.9    2       1209.1    1       1215.9    2       1216.3    3       1218.3    2       1233.3    1    

       1242.3    2       1246.3    3       1262.1    2       1263.3    1       1280.9    2       1295.9    3       1297.9    2    

       1299.3    3       1306.3    2       1316.7    1       1322.3    2       1325.5    3       1327.5    2       1386.5    1    

       1388.5    2       1390.7    1       1421.3    2       1431.3    1       1434.1    2       1442.4    3       1450.5    2    

       1458.9    1       1487.5    0       1491.1    1       1521.1    2       1523.1    1       1524.2    2       1530.9    3    

       1533.2    2       1538.2    3       1541.2    2       1546.3    3       1552.3    2       1558.3    1       1560.2    2    

       1582.2    1       1584.7    0       1591.8    1       1618.8    2       1623.8    1       1628.2    2       1635.8    1    

       1636.5    2       1647.5    3       1652.7    2       1659.5    1       1681.7    0       1691.9    1       1716.6    2    

       1723.9    1       1725.2    2       1734.3    3       1752.6    2       1764.6    3       1768.3    2       1785.0    1    

       1786.6    0       1792.6    1       1807.6    2       1809.6    1       1816.5    2       1821.4    3       1823.5    2    

       1835.5    3       1852.5    2       1854.6    1       1873.8    0       1882.5    1       1889.5    0       1896.7    1    

       1900.3    2       1906.3    1       1911.7    2       1913.7    1       1917.2    2       1918.7    3       1931.7    2    

       1941.7    3       1970.7    2       1986.4    1       1992.7    0       1998.7    1       2001.4    2       2006.7    3    

       2011.4    2       2011.7    1       2012.8    2       2021.7    3       2065.3    2       2068.7    1       2071.7    2    

       2073.7    1       2093.9    2       2100.7    1       2108.8    2       2113.5    3       2115.9    2       2125.0    3    

       2161.9    2       2175.0    3       2177.0    2       2181.5    1       2193.0    0       2205.4    2       2215.7    3    

       2218.4    2       2228.7    3       2259.1    2       2276.7    1       2278.7    2       2280.7    1       2284.4    2    

       2290.7    1       2291.8    2       2302.6    3       2306.4    2       2308.8    1       2316.2    2       2333.1    3    

       2356.3    2       2377.2    1       2381.6    2       2383.6    1       2398.0    2       2399.8    3       2404.0    2    

       2410.6    1       2416.4    2       2436.7    3       2443.7    2       2452.8    1       2455.7    2       2472.7    1    

       2473.3    2       2478.4    1       2479.3    2       2496.2    3       2501.3    2       2512.3    1       2517.4    2    

       2538.2    3       2545.2    2       2548.7    1       2561.2    2       2578.2    1       2579.4    0       2582.8    1    

       2592.0    2       2593.9    3       2599.8    2       2610.9    1       2611.3    2       2621.3    1       2622.3    2    

       2644.3    1       2652.2    2       2687.6    3       2696.3    2       2709.6    3       2713.5    2       2719.6    1    

       2732.6    2       2740.1    1       2747.6    2       2749.6    1       2762.2    2       2783.4    3       2789.2    2    

       2794.3    3       2794.6    2       2806.8    1       2836.4    0       2838.4    1       2868.4    2       2870.4    1    

       2878.0    2       2879.8    3       2900.4    2       2922.0    1       2940.3    2       2946.0    1       2957.0    2    

       2957.3    1       2976.9    2       2978.8    3       2993.0    2       2995.8    1       3016.6    2       3030.6    1    

       3040.7    2       3042.7    1       3057.0    2       3064.0    1       3070.5    0       3074.1    1       3076.0    2    

       3082.8    3       3110.0    2       3128.8    1       3134.4    0       3140.8    1       3155.8    2       3164.8    1    

       3170.8    2       3180.8    3       3202.8    2       3209.8    1       3240.4    0       3242.1    1       3266.8    2    

       3271.8    3       3303.8    2       3324.8    1       3336.1    0       3348.0    1       3358.0    2       3362.4    3    

       3364.0    2       3378.0    3       3380.0    2       3380.9    3       3397.9    2       3401.8    3       3420.7    2    

       3421.7    1       3422.4    2       3423.2    1       3429.4    0       3458.1    1       3465.0    2       3476.8    3    

       3510.9    2       3530.5    1       3531.5    2       3546.9    1       3553.5    0       3554.4    1       3563.3    2    

       3576.4    3       3583.4    2       3591.9    3       3595.3    2       3601.4    3       3607.4    2       3607.7    1    

       3612.0    2       3615.9    1       3617.9    2       3618.1    3       3633.1    2       3634.9    1       3637.9    2    

       3640.1    1       3650.9    0       3651.3    1       3664.9    2       3677.1    3       3684.1    2       3696.1    3    

       3705.0    2       3725.6    1       3730.1    0       3731.1    1       3748.1    0       3748.6    1       3765.1    2    

       3778.1    3       3785.1    2       3801.1    3       3802.0    2       3808.1    1       3812.7    2       3821.4    3    

       3832.9    2       3842.4    3       3844.4    2       3845.5    3       3848.4    2       3848.5    1       3865.3    2    

       3893.3    3       3897.3    2       3898.3    1       3931.4    2       3939.3    1       3941.6    2       3942.3    3    

       3948.4    2       3959.3    1       3967.0    2       3994.0    1       3999.0    0       4000.3    1       4018.0    2    

       4028.0    1       4037.3    2       4043.1    3       4051.4    4       4056.3    3       4060.1    2       4073.9    3    

       4078.4    2       4089.6    1       4090.9    0       4095.6    1       4132.9    2       4144.6    1       4146.1    2    

       4163.1    1       4195.4    2       4195.5    1       4213.3    2       4247.4    3       4258.4    2       4269.4    1    

       4282.1    0       4288.1    1       4305.1    0       4309.7    1       4325.6    2       4343.1    3       4343.7    2    

       4356.7    1       4398.4    2       4414.2    1       4422.8    2       4438.4    1       4489.6    2       4491.6    1    

       4504.6    2       4506.6    1       4513.3    2       4519.9    3       4530.3    2       4534.6    3       4536.6    2    

       4547.8    1       4589.8    2       4596.9    1       4604.8    2       4606.8    1       4616.3    2       4620.1    3    

       4637.1    2       4673.8    1       4691.9    2       4699.8    1       4712.1    2       4714.7    3       4731.7    2    

       4764.3    1       4769.4    2       4785.9    1       4796.1    0       4798.0    1       4799.8    2       4802.0    3    

       4804.0    2       4807.7    3       4808.0    2       4814.0    3       4821.0    2       4831.8    1       4833.0    2    

Figure 26-1.  Frequency Utilization Report
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27.1
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 seq head3 \r0 \h Introduction

The Gap Countxe "Gap Count" process counts, on a per mission basis, the gaps in service which lie within the length ranges specified.  These gaps in service or service gaps are periods of time in which no service is scheduled for a particular mission. Gap Count processes the MISSION SCHEDULED SERVICES portion of a Schedule report, so in order for Gap Count to function a Schedule report for the model must exist.

27.2
Usage

To run Gap Count, select Submit/Schedule Analysis/Gap Count from the NPAS Menu.  The Mission Service Gaps windowxe "window:Mission Service Gaps", shown in Figure 27-1, pops up.



Figure 27-1.  Mission Service Gaps Window

The Gap intervals in minutes: field  is for entering a comma-delimited list of times.  For each service gap within a particular gap interval, the counter associated with that interval will be incremented.  Any number of intervals may be entered in this field.

Missions displayed in the Selected Missions list will have their service gaps counted when the gap count is initiated.  Add and delete missions from the list using the Missions menu.  To count the service gaps for all active missions in the model, leave the list blank.

Start the gap counting process by selecting Submit/Gaps Report.  After it completes, a Gap Count report, as shown in Figure 27-2, is displayed in a Clipboard window. In the example report, the number of gaps in service for EOS-CHEM which exceed or are equal to 196.0 minutes and are less than 294.0 minutes is 4.  Those 4 gaps are NOT counted as part of the 27 gaps under 98.0 minutes.  There are 27 gaps for EOS-CHEM in the following range: 98.0 ( gap ( 196.0.  If you wish to keep the report, save it from the Clipboard.

 /usr1/msj/rpt/SCH_eos_study_m.rpt: 

 Mission        Maximum   Gap cutoff time (minutes)

 Name           (mins)     294.0   196.0    98.0  

 EOS-AM1           56.3        0       0       0

 EOS-CHEM         205.7        0       4      27

Figure 27-2.  Gap Count Report

Gap Count may also be run inline with a Screen/Schedule process by selecting the Gap count toggle in Screen/Schedule Submittal window before initiating the schedule process.  View the report with the Reports/Schedule Analysis/Gap Count option on the NPAS Menu.
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The Mission Service Utilizationxe "Mission Service Utilization" (MSUxe "MSU" \t "See Mission Service Utilization") process produces a report on the MSU file, which is created in a standard Schedule run.  The report lists for each mission, the total time and number of events scheduled for each service type.xe "service:utilization"
Select Submit/Schedule Analysis/Mission Service Utilization (MSU) from the NPAS Menu to create the reportxe "report:Mission Service Utilization", and Reports/Schedule Analysis/Mission Service Utilization (MSU) to view it.  Figure 28-1 is an example of an MSU report.

Case:    0

Mission: GORE_TEX

   SS-R     76.0 minutes (8 events)

   SB-R    186.8 minutes (14 events)

   SS-F     40.0 minutes (4 events)

Mission: GORE_D

   SS-R    336.0 minutes (28 events)

   SS-F    168.0 minutes (14 events)

Mission: GORE_Y

   SS-R    931.0 minutes (98 events)

   SS-F    490.0 minutes (49 events)

Mission: EARP_OK

   SS-R   1767.0 minutes (154 events)

   SS-F   1725.0 minutes (147 events)

Mission: LINK_UNAVAIL

   KS-F  10080.0 minutes (1 events)

   SS-F  10080.0 minutes (1 events)

Mission: LNT_2

   SS-R    283.5 minutes (42 events)

   MA-R    437.0 minutes (58 events)

   SS-F    294.0 minutes (42 events)

   MA-F    399.0 minutes (51 events)

Mission: LNT_3

   SB-R     35.0 minutes (7 events)

   MA-F     35.0 minutes (7 events)

Mission: LNT_4

   SB-R     35.0 minutes (7 events)

   MA-F     35.0 minutes (7 events)

Mission: LNT_5

   SS-R    759.5 minutes (42 events)

   MA-R    339.5 minutes (56 events)

   SS-F    770.0 minutes (42 events)

   MA-F    301.0 minutes (49 events)
Figure 28-1.  Mission Service Utilization Report

Similar reports are generated in the Coverage Variability and Sensitivity Analysis applications for each variation or case.
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Physical Antenna Utilizationxe "Physical Antenna Utilization" processes the Station Services File and reports SN SA utilization activity levels by antennaxe "antenna:utilization" and by antenna association group.  It gives the times at which changes in these activity levels occur.  A separate report is given for each antenna by antenna association value as defined in the network service specification records.  Reports for MAF service are also given that show total active prime services at any time for each antenna.

This antenna utilization process uses only SN stations, that is, those stations whose station groupsxe "station group" as defined in the Station Data window for that station are of "TDR", "CNF", or "ESA" type.  Note that the "#" following the previous group represents a numeric digit from 0 to 9 that designates the number of different antenna association sets that are to be found on the station.  Zero is used for 10 or more.  The current antenna utilization process is limited to a maximum of 3 different SA antennas that are the most anticipated for the TDRSS II era per run.  In addition, up to 6 different antennas per antenna association  type are allowed.  The network service specification record defines three different SA frequency codes for each antenna typexe "antenna:type" supported.  They are "SS", "KS", and "ZS".  This last frequency may represent any frequency that one wishes to define through appropriate network service specification characteristics, however, it is intended primarily for higher datarates typically found in the TDRSS II era.  In addition, up to 4 MAF antennas are supported.  Up to 12000 different activity levels are supported per SA antenna per antenna association type as well as 12000 different activity levels per MAF "link."

For SA antennas, Physical Antenna Utilization accumulates the sum of all "active" antennas within the SN by antenna association type number and by antenna number, that is, the service utilization process combines only the same antenna numbers across all identical antennas.  Normally, the MAF antenna association is a value of 0 if undefined.  Up to 4 antennas are supported for MAF antennas with a separate report for each antenna.

The generated report first lists each SN SA antenna utilization by ascending antenna number order within ascending antenna association type number order.  Next the MAF reports by antenna number are given.  Within each report the time of the activity change is given in column 1.  In the next column the numbers of prime service antenna types xe "antenna:type"that are in use at that time until the next activity time are given.  

In the SA antenna reports, only prime services are considered. For MAF, secondary services are included if they are not simulation/verification services, one-way tracking with twin on doppler, or two-way tracking with twin on doppler, range, or both.  So, in general, most non-prime MAF services are included in these reports.

For SA antennas, both forward and return services are considered.  
So, if one PE has a return service and another PE has a forward service for the same antenna association group and antenna number, both will be counted.  These times and activity levels are repeated as 7 pairs across the report line until the end of the span is reached.  Activity level will always go to 0 by end of span.  As defined above, a maximum of 12000 different activity levels per report is supported.

To invoke Physical Antenna Utilization for the selected model, select the Submit/Schedule Analysis/Physical Antenna Utilization option from the NPAS Menu.  To view the outputxe "report:Physical Antenna Utilization", select the Reports/Schedule Analysis/Physical Antenna Utilization.  An example of a antenna utilization process output report is displayed in Figure 29-1.

*** ANTENNA UTILIZATION REPORT ***

    TIMES & LEVELS FOR SA # 1 PHYS. ASSOC. # =  1 (ONLY PRIME SERVICES INCLUDED)

           .0     1         9.0     2        26.0     1        41.8     2        47.6     1        58.8     0        61.7     1   

         85.1     2       101.7     1       136.9     2       141.9     1       142.9     2       151.0     1       174.9     0   

        177.3     1       182.2     2       194.3     1       196.9     2       214.6     1       234.3     2       235.9     1   

        239.3     0       240.1     1       243.0     2       254.0     1       275.0     0       279.4     1       284.1     2   

        332.6     1       333.6     2       338.6     1       341.3     2       353.1     1       353.3     0       376.0     1   

        378.2     2       420.3     3       426.3     2       428.5     1       444.9     0       446.0     1       463.0     0   

        471.9     1       476.6     2       489.6     1       495.6     2       512.6     1       530.1     0       531.5     1   

        554.8     2       560.5     1       567.5     2       571.8     1       577.8     2       629.3     1       636.9     0   

        639.3     1       643.8     2       660.8     1       661.3     0       663.3     2       680.3     1       680.6     2   

        716.2     1       723.9     2       733.6     1       757.9     0       759.7     1       781.5     2       826.0     1   

        856.7     2       858.2     3       863.2     2       873.7     1       882.3     2       899.3     1       904.4     2   

        933.7     1       942.4     0       945.9     1       950.7     2       952.9     1       953.9     2       972.7     1   

        982.5     2      1013.3     1      1017.9     2      1034.9     1      1037.5     0      1039.4     1      1044.4     0   

       1050.7     1      1068.0     2      1103.4     0      1104.4     1      1111.4     0      1115.4     1      1132.4     0   

       1137.9     1      1146.7     2      1161.9     1      1171.3     2      1188.3     1      1196.9     2      1203.9     1   

       1209.1     0      1215.9     1      1216.3     2      1233.3     1      1242.3     2      1246.3     3      1262.1     2   

       1263.3     1      1280.9     2      1297.9     1      1299.3     2      1306.3     1      1316.7     0      1322.3     1   

       1325.5     2      1386.5     1      1388.5     2      1450.5     1      1491.1     2      1523.1     1      1524.2     2   

       1541.2     1      1546.3     2      1558.3     1      1560.2     2      1582.2     1      1582.3     2      1598.1     1   

       1618.8     2      1635.8     1      1638.0     2      1643.0     1      1647.5     2      1659.5     1      1680.3     2   

       1698.4     1      1716.6     2      1752.6     1      1764.6     2      1786.6     1      1792.6     2      1809.6     1   

       1816.5     2      1823.5     1      1835.5     2      1852.5     1      1889.5     0      1893.3     1      1896.7     2   

       1906.3     1      1913.7     0      1917.2     1      1918.7     2      1931.7     1      1941.7     2      1970.7     1   

       1986.4     0      1988.6     1      1998.4     0      1998.7     1      2001.4     2      2011.4     1      2011.7     0   

       2012.8     1      2021.7     2      2065.3     1      2071.7     2      2073.7     1      2093.9     2      2100.7     1   

       2108.8     2      2115.9     1      2125.0     2      2177.0     1      2193.0     0      2196.1     1      2205.4     2   

       2212.0     3      2217.0     2      2218.4     1      2228.7     2      2280.7     1      2284.4     2      2290.7     1   

       2291.8     2      2302.6     3      2306.4     2      2308.8     1      2316.2     2      2380.2     1      2381.6     2   

       2383.6     1      2399.8     2      2410.6     1      2427.5     2      2432.5     1      2436.7     2      2443.7     1   

       2455.7     2      2472.7     1      2472.8     2      2485.3     1      2496.2     2      2512.3     1      2523.1     2   

       2528.1     1      2538.2     2      2545.2     1      2561.2     2      2578.2     1      2593.9     2      2610.9     1   

       2622.3     2      2644.3     1      2663.9     2      2713.5     1      2732.6     2      2740.1     1      2749.6     0   

       2762.2     1      2763.3     2      2789.2     1      2794.3     2      2806.8     1      2836.4     0      2838.4     1   

       2861.5     2      2870.4     1      2878.0     2      2922.0     1      2946.0     0      2957.0     1      2976.9     2   

       2993.0     1      3016.4     2      3016.6     3      3021.4     2      3023.0     3      3028.0     2      3042.7     1   

       3054.1     2      3057.0     3      3064.0     2      3076.0     3      3110.0     2      3114.7     3      3119.7     2   

       3121.0     3      3126.0     2      3134.4     1      3140.8     3      3164.8     2      3180.8     3      3209.8     2   

       3212.9     3      3217.9     2      3242.1     3      3324.8     2      3348.0     3      3380.0     2      3380.9     3   

       3397.9     2      3401.8     3      3420.7     2      3422.4     3      3423.2     2      3430.0     3      3465.0     2   

       3476.8     3      3530.5     2      3553.5     1      3554.4     2      3576.4     3      3583.4     2      3591.9     3   

       3615.9     2      3618.1     3      3637.5     2      3637.9     3      3640.1     2      3650.9     1      3651.3     2   

       3677.1     3      3684.1     2      3688.0     3      3696.0     2      3696.1     3      3730.1     2      3748.1     1   

       3748.6     2      3778.1     3      3785.1     2      3801.1     3      3802.0     2      3808.1     1      3808.7     2   

       3812.7     3      3832.9     2      3842.4     3      3844.4     2      3845.5     3      3848.4     2      3861.0     3   

       3871.6     2      3893.3     3      3898.3     2      3907.3     3      3912.3     2      3931.4     3      3939.3     2   

       3941.6     3      3942.3     4      3948.4     3      3955.9     4      3959.3     3      3967.5     2      3994.0     1   

       4000.3     2      4004.9     3      4009.9     2      4018.0     3      4028.0     2      4037.3     3      4043.1     4   

       4056.3     3      4060.1     2      4073.9     3      4089.6     2      4090.9     1      4095.6     2      4132.9     3   

       4144.6     2      4146.1     3      4163.1     2      4195.4     3      4195.5     2      4213.3     3      4258.4     2   

       4282.1     1      4288.1     2      4305.1     1      4309.7     2      4325.6     3      4343.7     2      4398.4     3   

       4414.2     2      4422.8     3      4438.4     2      4449.8     3      4465.8     2      4489.6     3      4491.6     2   

       4506.6     1      4513.3     2      4519.9     3      4530.3     2      4534.6     3      4565.2     2      4589.8     3   

       4596.9     2      4606.8     1      4616.3     2      4620.1     3      4637.1     2      4641.7     3      4693.7     2   

       4699.8     1      4712.1     2      4714.7     3      4731.7     2      4740.9     3      4764.3     2      4769.4     3   

       4792.9     2      4796.1     1      4798.0     2      4802.0     3      4804.0     2      4807.7     3      4808.0     2   

       4814.0     3      4821.0     2      4833.0     3      4850.0     4      4866.1     3      4867.0     2      4868.9     3   

       4869.1     4      4879.1     3      4892.1     4      4897.9     3      4903.6     4      4922.6     3      4934.6     4   

       4963.5     3      4966.6     4      4990.6     3      5000.1     4      5005.6     3      5018.0     4      5025.0     3   

       5027.8     4      5059.6     3      5061.3     4      5088.2     3      5095.3     2      5097.2     3      5133.5     4   

       5145.5     5      5150.9     4      5162.5     3      5162.8     4      5162.9     5      5191.0     4      5194.4     5   

       5211.4     4      5214.0     5      5231.0     4      5240.3     5      5247.6     4      5269.6     5      5285.3     4   

       5288.8     3      5291.0     4      5295.4     5      5300.4     4      5314.4     5      5331.4     4      5334.5     5   

       5366.6     4      5368.0     5      5373.5     4      5373.9     5      5385.0     4      5385.9     3      5387.0     4   

       5390.8     5      5395.8     4      5417.1     5      5439.3     4      5440.0     3      5452.0     4      5458.0     5   

       5468.0     4      5469.0     3      5474.3     4      5474.5     5      5481.5     4      5482.6     5      5500.7     4   

       5534.4     5      5534.9     4      5541.4     3      5553.4     4      5570.4     3      5578.3     4      5580.6     5   

       5596.6     6      5613.6     5      5632.6     4      5637.2     5      5641.1     4      5674.5     5      5677.2     4   

       5677.6     5      5705.9     6      5722.9     5      5728.0     4      5729.6     3      5737.5     4      5754.5     3   

       5758.0     4      5771.5     5      5814.0     4      5838.3     5      5840.3     4      5855.3     3      5860.6     4   

Figure 29-1.  Physical Antenna Utilization Report
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 seq head2 \r0 \h Report Analysis Program

30.1
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Introduction

The Report Analysis Programxe "Report Analysis Program" (RAPxe "RAP" \t "See Report Analysis Program") generates the types of reports most often requested of Support Analysis Section (SAS) production personnel.  These reports give a brief description of an NPAS model and the subsequent networkxe "network:utilization" utilization and mission requirements satisfactionxe "mission:satisfaction" as determined by the Schedule process.  An example of a RAP report is shown in Figure 30-1.

Model Name:  /usr1/gcl/answers/model/testq1_09

   Description: NPAS Modeling test: Group 1, Question 1.

               October 20, 1994. Use NPAS Version 3.2

   Type of Mission Analysis: SA

   Type of Network Analysis: TDRS SA Ku/S

   ----- Network Antenna Configuration  ----- 

 1 TDRS SA Ku/S antenna at station T171 

 2 TDRS SA Ku/S antennas at station T041 

 2 TDRS SA Ku/S antennas at station T174 

 1 TDRS SA Ku/S antenna at station T046 

 (for a total of 6 available antennas) 

   ----- Network Utilization -----

  Network Utilization: 25.5 % 

   ----- Mission Satisfaction ----- 







Minutes Required

   Mission     Percent Scheduled    for 100%'s 

   -------     -----------------    ----------------

   Linktest                 75.0      5760.0 

   Freedom                  75.0     10775.8 

   Axaf-S                   75.0      5674.4 

   Brts                     75.0       192.0 

Mission BRTS scheduled   510.0 minutes of MA-R backup service 

Figure 30-1.  RAP Report Example  

30.2
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Creating a RAP Report

Once an NPAS model has been created, it normally takes five separate steps to create a RAP reportxe "report:Report Analysis Program":

a. Submit a non-conflict (geometric) Schedule application run.

b. Examine the Schedule results to determine how much time would  be scheduled by sets of mission services to satisfy mission requirements in an ideal situation.

c. Using the NPAS Modeling Tool, create a Mission/Service Satisfaction Requirements database (CMB), or update an existing CMB for your model. Define sets of mission services  whose total time, when summed, can be used to determine the satisfaction of some requirement for the mission.

d. Re-submit the NPAS Schedule application, but this time submit it as a conflict run (the normal mode of scheduling, in which an allocated resource may not be scheduled by another user).

e. Submit a RAP run on the newly generated Schedule results.

30.3
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Mission/Service Satisfaction Requirements (CMB) Database

30.3.1
 seq head5 \r0 \h 

 seq head4 \r0 \h Overview

The Satisfaction databasexe "database:Satisfaction"

xe "mission:satisfaction" contains information used by RAP to generate reports.  Each entry appearing in the output report corresponds to a record in the CMB.  The contents of a CMB record include a mission label, a list of mission services whose total scheduled times are to be summed, the amount time the designated mission services would schedule if it were able to satisfy all of its requirements (100% value), and in what type of analysis (e.g., "SA", "MAR", "MAF") the record is to be used.

30.3.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Initializing a CMB Database

If your model does not already have a CMB database assigned, use the Model/Modify option (found in the File pulldown menu of the NPAS Menu or the NPAS Model Tool) to add one to your model.  You can either use an existing CMB database, or you can initialize a new one.  If you are using an existing one, you need to make sure that the mission numbers and the service numbers used in the CMB refer to the same missions and services in your new model as are referenced in other models that use that CMB.

30.3.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Using the CMB

Once you know how much time must be scheduled by sets of mission services to achieve 100% satisfaction, you can create CMB records.  Assuming that your model now references a CMB file (as outlined in the previous subsection), clicking on the Mission Satisfaction... button in the Schedule pulldown menu in the Model Tool will bring up the Mission/Service Satisfaction Requirements windowxe "window:Mission/Service Satisfaction Requirements" as shown in Figure 30-2.



Figure 30-2.  Mission/Service Satisfaction Requirements Window

The following will describe the fields in each CMB record that must be updated to generate a RAP report.

30.3.3.1
 seq head5 \r0 \h Report Group

The Report Group xe "report group"field accepts a four-character string as input, and is used to partition the CMB records into different types of analyses for reporting purposes.  As examples, the Report Group for a particular CMB record might read "SA", "MAF", or "MAR."  Later, when you submit a RAP report generator run, you will select which type of analysis to perform - that is, you will specify a Report Group string, and each CMB record whose Report Group field matches this string will be considered in the resultant output report.

Users of the NPAS 3.1 or earlier version of RAP were required to define different study-facts files for each type of analysis to be performed on a model.  By using the Report Group field, this is no longer required.

Any character may be input here, but RAP will convert all double-quote (") and backslash (\) characters to blanks or remove them prior to report generation.

30.3.3.2
 seq head5 \r0 \h Report Name

What is entered in this field is the mission name label that is to appear in the left hand column of the mission satisfaction section of the RAP report.  Normally, this field will just contain the mission name of the mission whose services are being summed in the given CMB record. If more than one mission's services are summed in a particular CMB record, some appropriate label is chosen to represent all of the missions involved.

A character string of up to twelve characters in length may be entered here.  Like the above field, any character may be input here, but RAP will convert all double-quote (") and backslash (\) characters to blanks or remove them prior to report generation.

30.3.3.3
 seq head5 \r0 \h Minutes for 100% Satisfaction

The number in this field should represent the ideal total time that could be scheduled by the mission services included in this CMB record.  This "ideal" figure is often determined by submitting a non-conflict (geometric) NPAS Schedule run.

Either integers or floating-point numbers may be used here.

30.3.3.4
 seq head5 \r0 \h Comment
This field allows users to enter notes about the CMB record.  This comment is not printed in any RAP reports.
30.3.3.5
 seq head5 \r0 \h Mission/Service Add/Delete Box

Near the middle of the CMB record is a box that displays what mission services are to be included in the record.  The total scheduled time (in minutes) for each listed mission service will be summed with the others in that CMB record and compared with the "100% value" to determine the percentage of requirements that were satisfied.

It should be noted that overlaps in the time scheduled are not considered by RAP.  For example, if Mission X scheduled 3000 minutes of concurrent KS-F and SS-R, and each of these appeared as separate items in the Mission/Service Box in a CMB record, then the sum 6000 would be processed against the stated 100% value for the given mission report name.

This box is initially empty, and it is required that at least one mission service be entered in a CMB record.  To add a mission service, simply click on the Add button.  A list will then appear and allow you to select one or more mission services for the CMB record.

To delete a mission service, you must first highlight the desired mission service in the Mission/Service box using the mouse.  Once one or more have been highlighted, click on the Delete button to remove the mission services from the box.

30.3.3.6
 seq head5 \r0 \h Status

The Status in the CMB record is similar to that of any other Model Tool record.  It is only mentioned here as a reminder that when the first record is added to freshly-initialized CMB database, the record status will be Delete.  You must remember to change the status to Active or Hold, or else you risk your CMB data being lost.

Once the first record of a newly-initialized CMB database has been saved as Active, any records that are subsequently added will default to having an Active status.

30.3.4
 seq head5 \r0 \h 

 seq head4 \r0 \h CMB/RAP Interactions

A number of different options are available when assigning a CMB to a model.  For instance, multiple models may use a single CMB file, or each model may have its own CMB file.  The two rules to remember in either event are:

· If a mission/service combination is not specified in the CMB file, it will not be reported in the subsequent RAP report, regardless of whether or not the mission was active in the model.

· If a mission/service combination is specified in a CMB record but the mission is not active in the mission model, then it will not be reported in the subsequent RAP report.

The first rule above is important when generating unclassified reports in a classified environment.  The net effect of the second rule is that a user can create a "master" CMB database containing tens or hundreds of mission/service combinations.  This file can be referenced by many different models, and only the satisfactions pertaining to those in the active mission set for a given model will be generated.  

In light of this last point, a third rule should be noted:

· The CMB references missions and services according to their internal NPAS database reference number (e.g., the KS-R service might be referred to as "1", the BRTS mission might be referred to as "162").  Consequently, when using the same CMB file for multiple models, you should ensure that mission and service numbers are consistent for mission and service numbers between the models.

A new feature of RAP is the following:

· If the string "BACKUP" is entered into the Report Name field in a CMB record, then each mission/service combination listed in the Mission/Service box will have its service time reported individually using the format "Mission X schedules Y minutes of Z backup service", with the appropriate values for X, Y , and Z.  

In this situation, the "100% value" field is not used (although a number must still be entered here to save the record - just enter a "1").  If "Mission X" has other requirements that are reported in the RAP report, then the above string will be placed following the last of these to be printed.  The Report Group field still dictates in which type of analysis the CMB record is to be used.

A final rule in RAP/CMB interactions is:

· A mission/service combination should be referenced by no more than one Report Name under the same Report Group.

This limitation is not new to RAP. It was present in earlier versions, but it was impossible to specify such a condition through the interface.  (Internally, RAP "deletes" each mission-service scheduled time once it has been processed.)

30.4
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Other Database Considerations

30.4.1
 seq head5 \r0 \h 

 seq head4 \r0 \h Antenna Type Selection

Antenna types are selected from the Network Service Specification window in the NPAS Model Tool.  Since RAP uses a string of three exclamation marks (!!!) to separate different antenna types xe "antenna:type"in internal processing, you should avoid defining antenna types with such strings if you intend to use it in generating RAP reports.

30.4.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission Model Comments Window

Your Mission Model Comments fields (found in the Global Schedule Options window) will be copied directly to each RAP report that is generated.  All double-quotes (") and back-slashes (\) will either be converted to blank spaces or will be removed during the copy process.

30.4.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Schedule Model Span

As a note, network utilizationxe "network:utilization" percentages are determined by comparing the total minutes scheduled (on the desired antenna type) with the Span entered in the Global Schedule Options window.   You should not alter this value between the time that the Schedule program data is generated and RAP is run.

30.5
 seq head5 \r0 \h 

 seq head4 \r0 \h 

 seq head3 \r0 \h Submitting a RAP Report

Submitting a RAP report is much easier than in previous versions.  Only two windows are involved.  The first is a list manager for selecting the models for which RAP reports will be generated. The second, the RAP Submittal windowxe "window:RAP Submittal", as shown Figure 30-3, is used to specify the type of data to be included in the reports.
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Figure 30-3.  RAP Submittal Window

30.5.1
 seq head5 \r0 \h 

 seq head4 \r0 \h Selecting Model(s)

When the RAP (Report Analysis Program) button on the Submit menu is pressed, a list manager is displayed. It will list available models in the model directory associated with the model that had been chosen at the NPAS Menu level prior to invocation; the model that had been chosen at that level will be highlighted.

You may select more than one model here; however, they must all reside in the same directory.  The New Dir button is used to change to a different directory.  

It should be mentioned that the models you select here will all undergo the same "type" of analysis (where the word "type" refers to a combination of a network antenna type and a CMB report group string).  This can be contrasted with prior versions of RAP, in which users had the option to "append more analysis data."  Essentially, the old option allowed you to build a submittal file in several stages, where each stage would append a new type of analysis.  The new RAP isn't much different; it's just that you will submit a RAP run at the completion of each stage instead of submitting all the stages at once.

Once you have selected at least one model, click on the OK button to continue to the next window.  Hitting Cancel exits you from the RAP application.

30.5.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Setting Run Parameters

30.5.2.1
 seq head5 \r0 \h Overview

This window, shown above in Figure 30-3, is invoked upon hitting OK in the Select Model(s) list manager.  If you didn't select any models and none were highlighted, then no analysis type options will be presented, and submitting the run at this point would not give any meaningful results.

If, however, one or more models were selected from the previous window, then the available network antenna and CMB Report Group analysis types across all the models will be presented here.  Actually it is the union of each across all models that is presented here, so it is possible that some analysis types are not available in some number of the models selected.  The user must be aware of this and avoid generating RAP reports for analysis types in models in which the analysis type is not available.

30.5.2.2
 seq head5 \r0 \h Network Analysis Type

In addition to reporting on mission satisfaction, RAP reports on the total networkxe "network analysis type"  utilizationxe "network:utilization" over one or more antenna types xe "antenna:type"for each model.  When an antenna type is selected in this menu, the total time scheduled by all antennas of this type in the selected model will be divided by the total number of antennas of that type over the network.  This number is then multiplied by 100 to obtain a percentage of utilization.

Note that more than one antenna type can be selected for a RAP run.  When more than one is selected, the utilization for the selected set as a whole is calculated.  For example,  if the types TDRS SA Ku/S and ATDRS Ku/S are selected, the total time scheduled on both types of antenna will be added together (and multiplied by 100)  and divided by the total number of antennas of these types over the network.

30.5.2.3
 seq head5 \r0 \h CMB Report Group Name

In contrast to the above, only one CMB Report Group name may be selected for a RAP run.  A list of the available CMB Report Group names across all CMB files for the models selected is shown in this window.  Again, you should make sure the Report Group name you choose is present in all the selected models.  If it is not present in one or more models, then mission satisfactions won't be generated for those models.

30.5.2.4
 seq head5 \r0 \h Selecting a Process to Analyze

RAP uses the MSU and SAU files from Schedule runs for input data.  Through NPAS, the Schedule program can be run in a number of different operating environments.  The Schedule program can be run directly by the user through the NPAS Menu, or it can be run as a part of the Sensitivity Analysis or Coverage Variability Analysis applications.  These latter two applications can be thought of as "shells" that submit multiple Schedule jobs.  In them, the data for multiple Schedule runs is stored in specialized MSU and SAU files.

RAP for NPAS Version 3.2 can process the output of Scheduling using the data files of the Schedule program, or the Sensitivity Analysis or Coverage Variability Analysis applications.  This option is selectable in this window.

30.5.2.5
 seq head5 \r0 \h Specifying an Output File

You must also specify an output file to which the RAP report will be written.  A report for all the models that have been selected will be printed to this file.  If the file already exists, it will be automatically overwritten.

The default location for this file is in the rpt subdirectory that branches off the study directory associated with the models you have selected.  The default name for the report is RAP_default.rpt.   If you choose to rename the report, you should leave the prefix RAP_ and suffix .rpt and just replace the portion that reads default.  This is because the NPAS application that you may use to read the report relies on that prefix and suffix to identify the report as generated by RAP.

30.5.2.6
 seq head5 \r0 \h Debugging Option

Normally, this option would only be used in development.  Debugging occurs in each of the two main portions of RAP:  report submittal and report generation.  All the debugging data will be written to the output file that was selected above.

Debugging is always run for the two windows involved in a RAP submittal.  If the user doesn't select the debug toggle in this second window, the debug output file will be deleted and debugging won't be run for the report generation portion of RAP.

30.5.2.7
 seq head5 \r0 \h Generate Neural Network Vectors Option

Selecting this toggle will cause RAP report data to be dumped to a file called NNVEC in a format that can be read by the "ntv" application.  See the "ntv" documentation for details of this format.  The NNVEC file will be placed in the model directory associated with the selected study directory.

30.6
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 seq head3 \r0 \h Viewing a RAP Report Through the NPAS Menu

RAP reports may be examined through the NPAS Menu by selecting the Report Analysis Program (RAP) option in the Schedule Analysis pulldown menu off of the Reports menu.

The default directory is the rpt subdirectory associated with the loaded model's study directory. All reports that have a prefix of RAP_ and suffix of .rpt in that directory will be listed.  Of course, the file location and matching parameters may be changed by the user.
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31.1
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 seq head3 \r0 \h Introduction

Resource Plot (Rplot)xe "Resource Plot"

xe "Rplot" \t "See Resource Plot"

xe "plotting:events" \t "See Resource Plot" is used to generate a time line view of the network resources allocated in an NPAS schedule.  The program takes as input the model, along with Visibility File, Station Services File and Schedule Period File, and produces a time line plot of the allocated resources.

Resource Plot is started from the NPAS Menu by selecting Submit/Schedule Analysis/Resource Plot.  When invoked, the Resource Plot window xe "window:Resource Plot" (Figure 31-1) appears and if a model has been loaded, the program attempts to generate a plot for it.  Program operation is directed by selecting options from the main menu, using the scroll and zoom arrows in the scale portion of the window, and selecting individual events in the plot window.
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Figure 31-1.  Resource Plot Main Window

The main window of Resource Plot consists of seven distinct parts.  The program banner lists the program name and version number.  The model name label lists the name of the currently loaded model.  The menu bar contains the menu options.  These options are used to set the plot filters and display options of data shown in the plot area.  The plot area is used to show the data plotted against time.  The box to the right of the plot area, the key, lists the names (mission names, station names and mission-only event names) associated with the data in the plot in matching colors. The names in the key are identical in color to their associated data.  The choice of colors is specified by the user via the plotColors resource. The color of the text and its associated plot data are identical.  Below the plot area is a time scale.  This scale corresponds to the start and end times listed to its right.

31.2
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 seq head3 \r0 \h Plot Area

31.2.1
 seq head5 \r0 \h 

 seq head4 \r0 \h General

The plot are is divided into different segments separated by a horizontal line.  The number of segments generated depends on the data found in the files created by the schedule submittal as well as the mission or station filters you have set.  Each segment has a mission or station name associated with it as well as the timeline plot.  The amount of space allocated to a segment is determined by the plotMargin resource.  The number of segments which appear on the screen is determined by the plotRows and ActiveText resources.  If all segments cannot fit in the window, a scroll bar will appear.  Use the scroll bar to move data into the visible portion of the plot.

31.2.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Types of Data

The data plotted in the timeline plot may consist of scheduled events, from the station contacts file, visibility events, from the Visibility File, and mission-only events, also from the Visibility File.  The plotSkd, plotVis and plotMso resources determine which data types are initially plotted.  The Parameters option from the Plot menu is used to change which data type to plot.

Scheduled events are plotted as solid lines.  If the plotLabels resource is on, each event will be labeled as to which service is being used.  Visibility events are plotted with slant right pattern.  Mission-only events are plotted as solid circles.  The width of the schedule and visibility plot lines are determined by the plotWidth resource.

31.2.3
 seq head5 \r0 \h 

 seq head4 \r0 \h Placement of Events

Events are plotted in time order.  Only events matching the current filters you have set are plotted.  Events will overlap on the plot if there is insufficient space in the current segment to plot all items.  The vertical spacing between plot items is determined by the verticalSpacing resource.  This is the minimum number of pixels which will be allowed between items.  The actual spacing is calculated based on the plotWidth value.  The minimum you specify will not be violated.  The horizontal spacing between plot items is determined by the horizontalSpacing resource.  If two items fall within this value, the program attempts to plot them on different lines.

For each new scheduled or visibility event, the program searches for a space to plot the line beginning from the first line and going to the last line in the current segment.  If no space is found, the item is plotted in the first line, on top of any item which may already exist in the current space.

Space for mission-only events is searched for from the last line to the first line in the current segment.  If no space can be found, the item is plotted on the last line.

31.2.4
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 seq head4 \r0 \h Event Information

Detailed information about any event may be obtained by moving the mouse pointer to the desired event and clicking a mouse button.  Depending on the type of event, the Schedule Event Information, Visibility Event Information or Mission-Only Event Information window will be displayed.  If the window is already displayed, the contents will be changed to reflect the event selected.

31.2.4.1
 seq head5 \r0 \h Mission-Only Event Information

This window is displayed when a mission-only event in the plot area is selected.  The following information is taken from the mission-only record.

The mission ID stored in the mission-only record is matched to a mission ID in the model.  The name associated with the ID in the model is displayed in the Mission name: field.

If times are displayed in day of year format, the elapsed time stored in the record is added to the start-of-span time defined in the model.  The result is converted to DDD/HH:MM:SS format and displayed in the Event time field.  If times are in GET format, the actual time in the data is displayed.

The orbit number calculated by Coverage Analysis is displayed in the Orbit number field.

The event type codes are predetermined by the NPAS software.  The code found in the data is matched to the name and the result is displayed in the Event type field.

31.2.4.2
 seq head5 \r0 \h Schedule Event Information

This window is displayed when a scheduled event in the plot area is selected.  The information comes from the scheduled event record and the associated visibility event record.  The information fields are described below.

The mission ID stored in the scheduled event record is matched to a mission ID in the model.  The name associated with the ID in the model is displayed in the Mission field.

The station ID stored in the scheduled event record is matched to a station ID in the model.  The name associated with the ID in the model is displayed in the Station field.

The service ID stored in the scheduled event record is matched to a service ID in the model.  The name associated with the ID in the model is displayed in the Service field.

The station antenna number stored in the scheduled event record is displayed in the Antenna field.

The ID of schedule request causing this event to schedule is displayed in the Request ID field.

If a Prototype Event was requested by the schedule request, that code is shown in the PE Code field.  If no Prototype Event was used, this field is blank.

If a Prototype Event was used, this is the relative service number defined in the event.  Otherwise the PE service no. field is 1.

If times are displayed in day of year format, the elapsed time, for the start of the event, stored in the record is added to the start-of-span time defined in the model.  The result is converted to DDD/HH:MM:SS format and displayed in the Event start field.  If times are in GET format, the actual time in the data is displayed.

If times are displayed in day of year format, the elapsed time, for the end of the event, stored in the record is added to the start-of-span time defined in the model.  The result is converted to DDD/HH:MM:SS format and displayed in the Event end field.  If times are in GET format, the actual time in the data is displayed.

The duration of the event is calculated and the result is displayed in the Event duration field in minutes.

The pre-pass time in minutes is shown in the Prepass time field.

The postpass time in minutes is shown in the Postpass time field.

If this event has an associated visibility record, the start of visibility time is displayed in the SOV field.  The format is the same as the Event start field.

Likewise, the end of visibility time is displayed in the EOV field.

The duration of the visibility is calculated and shown in the Duration field in minutes.

The orbit number is taken from the visibility event record and displayed in the Orbit field.

31.2.4.3
 seq head5 \r0 \h Visibility Event Information

This window is displayed when a visibility event in the plot area is selected.  The fields in the window are defined below.

The mission ID stored in the visibility event record is matched to a mission ID in the model.  The name associated with the ID in the model is displayed in the Mission field.

The Coverage Mission field contains the name of the mission whose coverage event data was used in the generation of this visibility data.  An NPAS model allows the user to share visibility data between different missions.  The mission ID from the event record is used to determine the coverage mission defined in the model.  The coverage mission ID is matched to the name which appears in this field.

The station ID stored in the visibility event record is matched to a station ID in the model.  The name associated with the ID in the model is displayed in the Station field.

Normally visibilities are generated for all services, hence the service ID is 0.  If this is the case, this field will be blank.  If a non-zero number is found in the record, the service ID stored in the record is matched to a service ID in the model.  The name associated with the ID in the model is displayed in the Service field.

If times are displayed in day of year format, the elapsed time, for the start of visibility, stored in the record is added to the start-of-span time defined in the model.  The result is converted to DDD/HH:MM:SS format and displayed in the SOV field.  If times are in GET format, the actual time in the data is displayed.

Likewise, the end of visibility time is displayed in the EOV field.

The duration of the visibility is calculated and shown in the Duration field in minutes.

The orbit number at SOV is taken from the visibility event record and displayed in the Orbit field.

The CAS has several previously defined masks which are used in the generation of visibility data.  The mask ID found in the event record is matched to a name defined by the NPAS software.  The result is displayed in the Mask field.

Within a schedule request, the NPAS analyst can request that range checking be performed.  If range checking is performed, visibilities are generated with the Range Flag toggle set to on.  If no range checking is performed, the Range Flag toggle is set to off.

The Minimum Theta field displays the minimum theta angle for stations in the space network or the Maximum Elev. field displays the maximum elevation angle for stations in the ground network.  The angle displayed is in degrees.

The Time field displays the time of maximum elevation or minimum theta.  The format of the time is determined by the toms resource.

The orbit number displayed in the Orbit field corresponds to the orbit number at the instant of maximum elevation or minimum theta.

If the analyst requested 2 SC processing and this visibility contains data for both spacecrafts, the name of the secondary spacecraft will appear in the Secondary Mission field.  If this is not a 2 SC record, this field will appear as "None".

31.3
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 seq head3 \r0 \h Scale

31.3.1
 seq head5 \r0 \h 

 seq head4 \r0 \h General

The scale portion of the window, whose default location is at the bottom, has three different components:  the time scale, the scroll arrows and the zoom arrows.

31.3.2
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 seq head4 \r0 \h Time Scale

The time scale measures in hours the amount of time covered by the current plot.  The 0 point corresponds to the plot start time indicated by the Plot starts: field.  The last point in the plot corresponds to the plot end time indicated by the Plot ends: field.  The number of hours displayed in the plot is determined by the plotHours resource.  This number can be 1, 4, 8, 16, 24 or 48 hours.

Hash marks are placed on the scale at hourly intervals.  A ground elapsed time (from the plot start time) in hours is listed below each hash mark. Tic marks may be placed along the scale at 5, 10, 15, 20, 30 or 60 minute intervals.  The value is determined by the ticMarks resource.

31.3.3
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 seq head4 \r0 \h Scroll Arrows

The scroll arrows are used to change the start time of the plot.  The left scroll arrow will cause an earlier start time while the right scroll arrow will cause a later start time.  The amount of time moved is a factor of the shift resource.  This value can be 1, 2, 3 or 4 which means to move 1/4, 1/2, 3/4 or all of the displayed data in the specified direction.  For example, suppose plotHours is set to 8 and shift is set to 2.  If the right scroll arrow is selected, the start time will increase by 4 hours, 1/2 * 8.  If the left scroll arrow is selected, the start time will decrease by 4 hours.  The program will not allow you to scroll before the beginning or after the end of the span.  The start time and length of the span are determined by the schedule options of the model, accessible through Schedule/Options on the Model Tool menu.

31.3.4
 seq head5 \r0 \h 

 seq head4 \r0 \h Zoom Arrows

The zoom arrows are used to increase or decrease the amount of data displayed in the plot.  Changing the zoom factor affects the plot end time.  Clicking on the up arrow will increase the zoom factor value by 1, causing more data to be displayed.  Clicking on the down arrow will decrease the zoom factor by 1, causing less data to be displayed.  The minimum zoom factor is 1.  There is no maximum zoom factor imposed when using the up arrow.  In practice the limit is the amount of data that you can effectively display on the plot.

The zoom factor multiplies the values set by the plotHours and ticMarks resources.  For example; suppose plotHours is set to 8 and ticMarks is set to 15.  Then, for a zoom factor of 1, 8 hours will be displayed on the plot with tic marks every 15 minutes.  For a zoom factor of 2, 16 hours will be displayed on the plot with tic marks every 30 minutes.

31.4
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 seq head3 \r0 \h Menu Options

31.4.1
 seq head5 \r0 \h 

 seq head4 \r0 \h File Menu

The Load option is used to load a model created with the Model Tool, along with associated data files.

Choosing the Information option will display the Information window.  This window shows the names of the model file, the associated database file names, the visibility and station contacts file names, the start and end times of the schedule span as well as the number of scheduled events, visibility event and mission-only events.  To remove this window, click on the OK button.

The Exit option terminates the program.

31.4.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Mission Menu

The Display All option is only available when a previous filter has been set to limit which missions are plotted.  When this option is selected any existing mission filter is removed.

The Display Selected option is used to tell the program which missions to plot.  When this option is selected a List Manager with all active missions in the model, as well as any inactive or undefined missions found in the data, is displayed.  Highlight the missions that you wish to plot and click on the OK button.  Only missions that have been selected will be plotted.  Click on Cancel to abort the selection process.

31.4.2.1
 seq head5 \r0 \h Visibilities Sub-Menu

The Display All option is only available when a previous filter has been set to limit which mission visibilities are plotted.  When this option is selected all mission visibility filter criteria are removed.

The Display None option is only available when visibilities are being plotted.  When selected, no mission visibilities are displayed.

The Display Selected option is used to specify which missions should have their visibility data plotted.  When this option is selected a List Manager with all active missions in the model, as well as any inactive or undefined missions found in the data, is displayed.  Highlight the missions whose visibility data you want to plot and click on the OK button.  Only data for missions that have been selected will be plotted.  Note: a mission in the list does NOT imply that visibility data exists for that mission.

31.4.2.2
 seq head5 \r0 \h Schedule Request Sub-Menu

The Display All option is only available when a previous filter has been set to limit which schedule requests are plotted.  When selected all schedule request filter criteria are removed.

The Display None option is only available when schedule requests are being plotted.  When selected no schedule requests will be plotted.

The Display Selected option is used to select individual schedule requests.  when selected a List Manager of all active requests in the model is displayed.  Select the requests you wish to plot and click on OK.  Only requests matching the selection criteria will be plotted.

31.4.2.3
 seq head5 \r0 \h Mission-Only Sub-Menu

The Display All is option is only available when a previous filter has been set to limit which mission-only events should be plotted.  When selected all mission-only events will be plotted.  Note: Mission-only events are only plotted when data is sorted by mission.

The Display None option is only available when mission-only events are being plotted.  When selected no mission-only events will be plotted.

The Display Selected option is used to select which mission-only events should be plotted.  When selected, a List Manager with all mission-only events found in the data is displayed.  Highlight the events you want to plot and click on OK.  This option limits which event types are plotted.  It does not limit which missions these events are plotted for.

31.4.3
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 seq head4 \r0 \h Station Menu

The Display All option is only available when a previous filter has been set to limit which stations are plotted.  When selected all station filter criteria are removed.

The Display Selected option will display a List Manager of all stations which are active in the model.  Highlight the stations that you want to plot and click on OK.  Only stations you have selected will be plotted.

The final option of the Station menu is used to toggle what is being plotted, either Free Times or Skd. Events.  If Free Times is selected, periods of antenna availability are plotted.  This option is called upon when Resource Plot is run from the Freetime application.  If Skd. Events is selected, scheduled events are plotted.

31.4.3.1
 seq head5 \r0 \h Antenna Sub-Menu

The Display All option is only available if a previous filter has been set on station antennas.  When selected all station antenna criteria are removed.

The Display Selected option will display a List Manager of all possible station antenna numbers.  Select the antenna numbers that you want to plot and click on OK.  Only antennas matching the numbers you have selected will be plotted.  Note: The list displayed contains all possible NPAS antennas numbers.  This does NOT imply that any data exists at any station for a given number.

31.4.4
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 seq head4 \r0 \h Service Menu

The Display All option is only available when filter criteria on services being plotted has been established.  When selected all filter criteria on services are removed.

The Display Prime option is used to limit services being plotted to the "prime" service.  For Prototype Events, this is the first service defined in the event.  For all other types of requests, it is the only service defined.

The Display Selected option is used to plot only the requested services.  When selected, a List Manager of all services defined in the model is displayed.  Highlight the services you want to plot and click on OK.  Only the services selected will be plotted.  Note: The list contains all services defined in the model.  This does NOT imply that a service has been scheduled.

The Include Pre/Post Pass Times option is only available if pre/post pass times are being excluded.  Select this option to include pre/post pass times in the scheduled events plot.

The Exclude Pre/Post Pass Times option is only available if pre/post pass times are being included.  Select this option to exclude pre/post pass times in the scheduled events plot.

31.4.5
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 seq head4 \r0 \h Plot Menu

The Go to option is used to start the plot at the time you specify.  When selected the Specify Plot Start Time window is displayed, see 31.4.5.1.  Enter the day of year (DDD) and the hour of day (HH) that you want the plot to start on.  Leaving these fields blank will default to the start of the span.  In addition you may enter a ground elapsed time in minutes.  This time will be added to the day and hour specified.  The plot will advance to the calculated time.  Note: Times that fall outside the span of the run will be adjusted to fall within the bounds of the run.

The Parameters option will display the Plot Parameters window.  Within this window you may set most of the program adjustable parameters.  See 31.4.5.2 for complete information concerning the options available from this window.

The Print option prints the current Resource Plot window.

The Print Span option prints the entire span as separate plots with the same zoom value as the one being displayed.

The Title option is used to alter the text above the menu bar.

The Grid option is used to turn on the plot grid if it is off, or turn off the plot grid if it is on.

The Missions option is only available if the plot key is set to stations.  When selected, the plot key is set to missions, i.e. data is sorted by station.

The Stations option is only available if the plot key is set to missions.  When selected, the plot key is set to stations, i.e., data is sorted by mission.

31.4.5.1
 seq head5 \r0 \h Specify Plot Start Time

The Specify Plot Start Time window xe "window:Specify Plot Start Time"(Figure 31-2) is displayed when the Go to option on the Plot menu is selected.  It allows you to quickly move to any time period within the span of the run.  The start time and length of a schedule run are determined by values entered in the Global Schedule Options window in the Model Tool.
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Figure 31-2.  Specify Plot Start Time Window

The Start plot on day (DDD): field is used to enter the day of year that you want the plot to start in this field.  The day entered should be greater than or equal to the start day of the span and less than or equal to the end day of the span.  The start and end of span is shown in the window.  Any day less than the start day will default to the start day.  Any day greater than the end day will default to the end day.

The Start plot at hour (HH): field is used to enter the hour of day to start the plot in this field.  Valid values are 0 - 24.

In addition to the day and hour you may enter a Ground Elapsed Time (GET) value in minutes in the Enter GET in minutes: field.  This value will be added to the day and hour entered above.  By leaving the day and hour fields blank, you may enter elapsed times directly from the screened visibilities or mission scheduled services reports.

Click on O.K. to advance the plot to the specified time or Cancel to abort the operation.

31.4.5.2
 seq head5 \r0 \h Plot Scale Parameters

Selecting Parameters from the Plot menu will cause the Plot Parameters windowxe "window:Plot Parameters" (Figure 31-3) to be displayed. Resource Plot’s menu options and resource settings can be manipulated from this window.



Figure 31-3.  Plot Parameters Window

The Number of hours to plot per display: option menu determines how much data is plotted in the plot area.  Available settings are 1, 4, 8, 16, 24, and 48 hours.  This option corresponds to the plotHours resource.  The number selected here will be modified by the zoom factor setting.

The Place a tic mark every: option menu determines at what intervals tic marks will be placed along the ground elapsed time scale.  Available settings are 1, 5, 10, 15, 20, 30, and 60 minutes.  This options corresponds to the ticMarks resource.  The number selected here will be modified by the zoom factor setting.

The amount of time moved in the plot when scrolling left or right is determined by the When shifting the plot left or right move: option menu.  Available settings are 1/4, 1/2, 3/4, all of the data.  This option corresponds to the shift resource.  To give an example of how this works; suppose the number of hours to plot is 16 and the shift value is 1/2, then when the left scroll arrow is selected, the plot start time is decreased by 16 * 1/2 or 8 hours.

The value entered in the Plot line width: field determines how wide the scheduled and visibility event plots appear.  The number of events that can be plotted per segment is partially determined by this setting.  This field corresponds to the plotWidth resource.

Trick: You can show the FREETIMES, i.e., times when no service is scheduled, by setting this value to 0.  When set to 0, the program determines a value which only allows for one line per segment to be plotted.  As a result, plots will be forced to overlap.  The spaces not plotted are the free times for the mission or station.  When using this Freetime option, be sure to plot only scheduled events, no visibilities or mission-only events.

You can force a minimum separation between plots occurring on the same line by entering a value in the Minimum horizontal spacing: field.  The value entered is in pixels.  A value of 0 implies that two adjacent plots require no separation to appear on the same line.  If one event ends at or near the time the next event begins,  the program will determine if the plots may appear on the same line based on this setting.  This field corresponds to the horizontalSpacing resource.

This paragraph defines how the start and end pixels for a given event are determined.  The first pixel for a plot is determined by calculating the offset, in seconds, of the event start time from the plot start time.  This value is multiplied by the number of "pixels per second", pps, and the result is added to the plot "zero point" pixel.  The duration of the event is calculated in seconds with the result multiplied by the pps value.  This number is added to the start pixel value to get the end pixel value.  Since event times, durations and pps values are real numbers and pixels are a discrete resource, round off errors do occur.  Because of round off, gaps of 1 pixel may appear in plots where the data indicates that no gap should occur.

The value entered in the Zoom factor: field multiplies the values specified for the plotHours and ticMarks resources.  The zoom factor is normally set with the zoom arrows, however this window gives you an opportunity to skip intermediate values when adjusting this value.  This field corresponds to the zoomFactor resource.

The space between plot lines within a segment is determined by the plotWidth resource.  You can enforce a minimum spacing by entering a value in the Minimum vertical spacing: field.  The program will not allow plots any closer than the value entered here.  This field corresponds to the verticalSpacing resource.

You are permitted to select either the Sort by stations toggle or the Sort by missions toggle.  Sort by stations puts mission names in the key and corresponds to the byStation resource set to TRUE.  This is equivalent to selecting the Mission option from the Plot menu.  Sort by missions puts station names in the key and corresponds to the byStation resource set to FALSE.  This is equivalent to selecting the Station option from the Plot menu.

You are permitted to select either the Include Pre/Post pass times toggle or the Exclude Pre/Post pass times toggle.  Include Pre/Post pass times will extend a scheduled event plot by the pre and post pass times defined in the event record.  This is corresponds to the prePost resource set to TRUE.  Selecting this toggle has the same effect as selecting Include Pre/Post pass times from the Service menu.  Exclude Pre/Post pass times will remove the pre and post times defined in the schedule event record from the event plot.  This is corresponds to the prePost resource set to FALSE.  This has the same effect as selecting Exclude Pre/Post pass times from the Service menu.

Selecting the Select missions to plot toggle will allow you to specify which missions to plot.  It has the same effect as selecting Display Selected... from the Mission menu.

Selecting the Select stations to plot toggle will allow you to specify which stations to plot.  It has the same effect as selecting Display Selected... from the Mission menu.

Selecting the Select services to plot toggle will allow you to specify which services to plot.  It has the same effect as selecting Display Selected... from the Service menu.

Selecting the Select station antennas toggle will allow you to specify which station antennas to plot.  It has the same effect as selecting Display Selected... from the Antennas sub-menu off of the Stations menu.

Selecting the Plot schedule events toggle instructs the program to plot scheduled event data, i.e., data from the station contacts file.  This toggle corresponds to the plotSkd resource.

Selecting the Plot visibility events toggle instructs the program to plot visibility event data.  This toggle corresponds to the plotVis resource.

Selecting the Plot mission-only events toggle instructs the program to plot mission-only event data.  This toggle corresponds to the plotMso resource.

Selecting the Display plot labels toggle instructs the program to label the schedule event plots.  The plots will be labeled with the name of the service represented by the plot.  This toggle corresponds to the plotLabels resource.

When the Display time as GET in tenths of minutes toggle is selected, all times will appear as ground elapsed times in tenths of minutes.  If this toggle is not selected times will appear in DDD/HH:MM:SS format.  This toggle corresponds to the toms (tenths of minutes) resource.

The Solid and Transparent toggles affect the appearance of visibility event plots.  When Solid is selected, the key color is used as the background color while the program calculates a complimentary foreground color.  When Transparent is selected, the key color is used as the foreground color over the program default background color.  This gives the plot a see-through appearance.  This toggle corresponds to the visStyle resource; TRUE indicates Solid, and FALSE indicates Transparent.

31.4.6
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 seq head4 \r0 \h Reports Menu

31.4.6.1
 seq head5 \r0 \h Timeline Report

The timeline reportxe "report:Resource Plot Timeline" is similar to the mission scheduled services report, generated by the Schedule process, when data is sorted by mission and the screened visibilities report, generated by the Screen process, when data is sorted by station.  The current data filters including; missions, stations, service, etc., affect which data is included in the report.

The Timeline Report Options windowxe "window:Timeline Report Options"(Figure 31-4) is displayed when the Timeline option is selected from the Reports menu.



Figure 31-4.  Timeline Report Options Window

A form feed and header will be printed following the number of lines specified by the Enter the number of lines per page: field.

The report will be saved to the file in the Enter the full path and filename for the report file: field. When first invoked, the program searches the environment for the variable REPORTS.  If found, the value of the variable is placed in this field.

Under the If the file exists... label, the toggle selected, either Overwrite the file, Append to the file, or Abort the report, determines what action will be taken if the specified report file exists.

Select the Include headers and page breaks in the report file toggle to include page breaks and headers in the report.  If this toggle is not selected, no report formatting is performed.  This is useful if you intend to import the data into a database or spreadsheet program, or if you want to process the data with UNIX filters such as grep, sort, awk and sed. After the fields are filled, click Continue to submit the report or Cancel to abort.

31.4.6.2
 seq head5 \r0 \h Schedule Summary

Selecting Schedule Summary from the Reports menu displays a bargraph of percent schedule satisfaction for all missions permitted by the filter.  Clicking on bars or mission keys pops up an information window with schedule details.

31.4.6.3
 seq head5 \r0 \h Freetime Reports

Selecting Plot from xe "Freetime Analysis:plotting"the Reports/Freetime menu, displays an option window.  This window allows you to specify which data will be included in the bar plot.  Select a station and antenna at that station, press Plot, and gaps of freetime falling within set ranges of length will be plotted for that antenna. 

The remaining options are Freetime reports, which are described in paragraph 25.2.2.

31.5
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Rplot xe "resources:Resource Plot"retrieves its resources from the NPAS resource class.  It uses NPAS toolkit resources as well as defining its own resources.  Resource values are used to configure a program to your own personal taste.  Values may be changed from one run to the next.  Unless otherwise noted, all values remain in effect during the course of a given run.

Refer to your X11 system manual if you are unfamiliar with resource files and their locations.

31.5.1
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Since Rplot was developed using the NPAS X11 toolkit, the resources defined by the toolkit will affect the appearance of the Rplot windows.  The most important resource is the ActiveText resource which specifies the font used in the generation of most of the Rplot windows.  Other toolkit resources include; BannerFont which specifies the font used for the program version label, MenuFont which specifies the font used on the main menu bar, and the data, field, tb and pb color resource settings used for data labels, user input fields, toggle buttons and push buttons.

31.5.2
 seq head5 \r0 \h 

 seq head4 \r0 \h Rplot Specific Resources

Rplot defines several new resources allowing the user to configure the program to their requirements.  The resources are described below in alphabetical order.  Unless otherwise noted, options may not be modified during the course of a run.

The byStation resource determines the use of stations or missions for key values.  A value for TRUE indicates to use the station names as key values (plot sorted by mission and time).  A value of FALSE indicates to use the mission names as key values (sorted by station and time).  The program default is TRUE.  This resource may be changed during the course of a run.

The grid resource is used to indicate the use of vertical grid bars at each plotHour interval.  The program default is FALSE which indicates not to use grids.  This resource may be modified during the course of a run.

The horizontalSpacing resource is used to specify in pixels, the minimum horizontal spacing between event plots.  The program default is 0.  This value may be modified during the course of the run.

The justPrime resource is used to indicate that when plotting scheduled events, only the prime service should be plotted.  The program default is FALSE.  This value may be modified during the course of a run.

The maxEvents resource is used to specify the maximum number of events to process.  This value is used in the dynamic allocation of program data arrays.  In particular the schedule events array, the visibility events array and the mission only events array.  If you are having memory problems, you may adjust the size of this array.  The program will generate an error message if insufficient storage was allocated to process all of the data.  The program default is 50,000 events.

The maxMissions resource is used to specify the maximum number of missions to process.  It is used in the dynamic allocation of program data arrays.  The default value is 50.

The maxStations resource is used to specify the maximum number of stations to process.  It is used in the dynamic allocation of program data arrays.  The default value is 50.

The models resource defines the directory where your model files are kept.  There is no program default.

The plotColors resource defines the colors you want to use for the plot key values.  The key value will be a mission or station name depending on the byStation resource.  If insufficient colors are specified, the values will wrap around.  The program defaults are:  red, white, blue, purple, pink, black, green and orange.  Color names must appear in the system rgb.txt file.  Each name should be separated by a comma and there should be no blanks in the resource string.

The plotCols resource is used to determine how many columns will be allocated to the plot area.  The width of each column is determined by the character width of an "M" in the specified ActiveText font.  The program default is 80.

The plotFont resource is used to specify which font to use when displaying plot labels.  The program default is XtDefaultFont.

The plotHours resource specifies how many hours to display in the timeline at one time.  Allowable values are 1, 4, 8, 16, 24 and 48.  The program default is 8.  This resource may be changed during the course of the program.

The plotLabels resource is used to indicate if a resource plot should be labeled.  The default value is FALSE, indicating no labels.  This resource may be modified during the course of a run.

The plotMargin value determines how many blank rows will be around the row containing the plot label.  Bigger margins allow for more events to be displayed per mission or station.  The program default is 2.

When the plotMso resource is set to TRUE, this resource indicates that mission-only data should be plotted.  Mission-only data is found in the FT04 SCREEN file.  The program default is FALSE.  This resource may be modified during the course of a run.

The plotRows resource is used to determine how many rows will be allocated to the timeline plot area.  The size of each row is determined by the ActiveText font specification.  The program default is 25.

When the plotSkd resource is set to TRUE, this resource indicates that scheduled events should be plotted.  Schedule event data is found in the FT09 station contacts file.  The program default is TRUE.  This resource may be modified during the course of a run.

When the plotVis resource is set to TRUE, this resource indicates that visibility data should be plotted. The program default is FALSE.  This resource may be modified during the course of a run.

The plotWidth resource determines the width of the lines used to draw the plots.  The program default value is 5.  This resource may be modified during the course of a run.

When the prePost resource is set to TRUE, this resource indicates that prepass and postpass times will be included when plotting scheduled events.  Set to FALSE to exclude these times.  This resource may be modified during the course of a run.  The program default is TRUE.

The shift resource determines how much data to move when scrolling the timeline left or right.  The allowable values are 1, 2, 3 and 4 which correspond to 1/4, 1/2, 3/4 and all of the data.  The program default is 4.  This resource may be changed during the course of the program.

The ticMarks resource determines at what intervals during the timeline plot tic marks will be generated.  Allowable values are 5, 10, 15, 20, 30 and 60 minutes.  The program default is 15 minutes.  This resource may be changed during the course of the program.

The toms resource is used to indicate the time format.  A value of TRUE specifies to display time as Ground Elapsed time in  tenths of minutes; a value of FALSE specifies to display time as DDD/HH:MM:SS.  The program default is FALSE.  This resource may be modified during the course of the run.

When the topScale resource is set to TRUE, this option forces the timeline scale to appear above the timeline plots.  The program default is FALSE which places the scale below the timeline plots.

The verticalSpacing resource is used to specify in pixels, the minimum vertical spacing between event plots.  The program default is 3.  This value may be modified during the course of the run.

The visStyle resource affects the appearance of visibility plots.  When set to FALSE, the key color is used as the foreground color and the background color is the system default.  This gives a see-through appearance.  When set to TRUE, the key color is used as the background color and the foreground color is determined from the value of the background.  This gives a solid appearance.  The program default is FALSE.  This resource may be changed during the course of a run.

The zoomFactor resource is used to modify the plotHours and ticMarks parameters.  If plotHours is 8 and ticMarks is 15, a zoomFactor of 2 will generate a plot with 16 hours and ticMarks every 30 minutes.  The program default is 1.  This resource may be changed during the course of the program.
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xe "Random Loading Analysis"For either of these options to operate properly, one of the Random Loading Analysis (RLA) options must have been selected when the schedule was generated.  Refer to the discussion of the Special Schedule Options window in Volume 4 for details.
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Selecting the Submit/Schedule Analysis/RLA Demand Access xe "RLA Demand Access"

xe "report:RLA Demand Access"option from the NPAS Menu generates demand access probability reports (Figure 32-1) from the RLA File output by the Schedule process.  It may be viewed with the Reports/Schedule Analysis/RLA Demand Access option.  The report includes a section for each RLA request, containing: 

· Names of Stations Used.

· Longest Wait.

· Total Wait Over All Trials.

· Mean Wait Time.

· Standard Deviation.

· Frequency Distribution Matrix.

· Probability Distribution Matrix.

· Cumulative Probability Distribution Matrix.

WAIT  110     1     10    150 100800                                            

*** NO WAIT TIMES FOR CASE 1

FOR FREETIME LOCATION CASE #         2 THE STATIONS USED WERE:

    STATION #=  1

    STATION #=  2

    STATION #=  7

    STATION #=  8

    STATION #= 10

    STATION #= 25

    STATION #= 27

    STATION #= 28

    STATION #= 29

    STATION #= 30

    STATION #= 31

    STATION #= 32

    STATION #= 33

    STATION #= 34

    STATION #= 35

    STATION #= 36

    STATION #= 96

    STATION #= 97

    STATION #= 98

    STATION #= 99

FOR THIS CASE THE LONGEST WAIT WAS   14.9 MINUTES

    WITH A TOTAL WAIT OVER THE   672 TRIALS OF    4966.000 MINUTES

    FOR A MEAN TIME OF     7.390 MINUTES

    & A STANDARD DEVIATION OF     4.3 MINUTES.

FREQUENCY DISTRIBUTION MATRIX (COUNT PER MINUTE):

  0     44

  1     46     46     46     44     45     75     13     44     45     46

 11     46     45     44     43

PROBABILITY DISTRIBUTION MATRIX (PER MINUTE):

  0 .06548

  1 .06845 .06845 .06845 .06548 .06696 .11161 .01935 .06548 .06696 .06845

 11 .06845 .06696 .06548 .06399

CUM. PROB. DISTRIBUTION MATRIX (PER MINUTE):

  0 .06548

  1 .13393 .20238 .27083 .33631 .40327 .51488 .53423 .59970 .66667 .73512

 11 .80357 .87054 .936011.00000

FREQUENCY DISTRIBUTION MATRIX (COUNT PER 1/10TH MINUTE):

  0      4

  1      4      5      4      5      3      6      4      5      4      5

 11      4      5      4      6      3      5      5      4      5      4

 21      5      4      5      4      5      4      6      3      6      4

 31      5      4      5      4      5      4      6      3      6      4

 41      4      5      5      4      4      5      5      4      4      6

PROBABILITY DISTRIBUTION MATRIX (PER 1/10TH MINUTE):

  0 .00595

  1 .00595 .00744 .00595 .00744 .00446 .00893 .00595 .00744 .00595 .00744

 11 .00595 .00744 .00595 .00893 .00446 .00744 .00744 .00595 .00744 .00595

 21 .00744 .00595 .00744 .00595 .00744 .00595 .00893 .00446 .00893 .00595

 31 .00744 .00595 .00744 .00595 .00744 .00595 .00893 .00446 .00893 .00595

 41 .00595 .00744 .00744 .00595 .00595 .00744 .00744 .00595 .00595 .00893

CUM. PROB. DISTRIBUTION MATRIX (PER 1/10TH MINUTE):

  0 .00595

  1 .01190 .01935 .02530 .03274 .03720 .04613 .05208 .05952 .06548 .07292

 11 .07887 .08631 .09226 .10119 .10565 .11310 .12054 .12649 .13393 .13988

 21 .14732 .15327 .16071 .16667 .17411 .18006 .18899 .19345 .20238 .20833

 31 .21577 .22173 .22917 .23512 .24256 .24851 .25744 .26190 .27083 .27679

 41 .28274 .29018 .29762 .30357 .30952 .31696 .32440 .33036 .33631 .34524

Figure 32-1.  RLA Demand Access Report
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The Submit/Schedule Analysis/RLA File Distribution xe "RLA File Distribution"

xe "report:RLA File Distribution"option of the NPAS Menu allows the user to determine the “randomness” of the proposed start times by comparing the expected number of start times (over a one-day period) with the actual number of proposed start times over the same period.  Using a (2 (chi-square) test, an analyst can determine whether the distribution of proposed start times is random.

Selecting this option generates a report, which may be viewed through the Reports/Schedule Analysis/RLA File Distribution option.  The report contains a line for each RLA iteration with the Schedule Request Number, Degrees of Freedom, and (2 Sum separated by colons.

To determine whether the distribution for the iteration is random, choose an appropriate level of significance (like 0.05, for example), and using the above degrees of freedom, find the corresponding (2 sum in Table 32-1.  The table lists sums by degrees of freedom and “area in right tail,” meaning that area under the distribution curve from the listed (2 sum toward increasing (2 equals the area in the column’s heading.  If the (2 sum from the file distribution report, is greater than the (2 sum in the table then the value lies in the right tail of the distribution within the area (level of significance) chosen.  Thus, the RLA request doesn’t reflect the expected distribution and is therefore not sufficiently random.   If the sum from the report is less than the sum from the table, then the value lies in the bulk of the distribution, and the request event falls within expected parameters, making it sufficiently random.



 

Figure 32-2.  Chi Square Distribution 

Figure 32-2 is an example of a chi square distributionxe "chi square distribution" with 8 degrees of freedom.  The filled in area to the right of (2 = 15.507 makes up 0.05 of the entire area under the curve.  Suppose a particular RLA request corresponds to this (2 distribution and 0.05 is a suitable level of significance.  Then, values falling in the dark area do not satisfy the criteria for randomness.

One problem with this report is that it can contain misleading results for a RLA schedule request that uses more that one schedule period across the schedule span. This occurs because not every schedule period may have schedulable time, which causes RLA to “skip” processing of the period for efficiency reasons - leading to a non-random distribution.  It can also contain misleading results for a given schedule request if the events of other schedule requests can contribute to its satisfaction. In this case, non-randomness in the  scheduling of the contributing requests would lead to a non-random distribution for the given request.

Table 32-1.  Chi Square Distribution Table of Areas

Degrees of Freedom, 

v
Area in right tail of (2 distribution




0.20
0.10
0.05
0.02
0.01

1
1.642
2.706
3.841
5.412
6.635

2
3.219
4.605
5.991
7.824
9.210

3
4.642
6.251
7.815
9.837
11.345

4
5.989
7.779
9.488
11.668
13.277

5
7.289
9.236
11.070
13.388
15.086

6
8.558
10.645
12.592
15.033
16.812

7
9.803
12.017
14.067
16.622
18.475

8
11.030
13.362
15.507
18.168
20.090

9
12.242
14.684
16.919
19.679
21.666

10
13.442
15.987
18.307
21.161
23.209

11
14.631
17.275
19.675
22.618
24.725

12
15.812
18.549
21.026
24.054
26.217

13
16.985
19.812
22.362
25.472
27.688

14
18.151
21.064
23.685
26.873
29.141

15
19.311
22.307
24.996
28.259
30.578

16
20.465
23.542
26.296
29.633
32.000

17
21.615
24.769
27.587
30.995
33.409

18
22.760
25.989
28.869
32.346
34.805

19
23.900
27.204
30.144
33.687
36.191

20
25.038
28.412
31.410
35.020
37.566

21
26.171
29.615
32.671
36.343
38.932

22
27.301
30.813
33.924
37.659
40.289

23
28.429
32.007
35.172
38.968
41.638

24
29.553
33.196
36.415
40.270
42.980

25
30.675
34.382
37.652
41.566
44.314

26
31.795
35.563
38.885
42.856
45.642

27
32.912
36.741
40.113
44.140
46.963

28
34.027
37.916
41.337
45.419
48.278

29
35.139
39.087
42.557
46.693
49.588

30
36.250
40.256
43.773
47.962
50.892
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Sequential File Generatorxe "Sequential File Generator" converts the NPAS scheduling outputs into a data set type that can be relocated to another microprocessor hardware and software system.  The conversion process is designed to read the output data sets produced by the NPAS software system and accesses information from data sets used as input to the NPAS scheduling process.  This report presents a comprehensive design for the conversion process.

Information to be processed by the conversion process is resident on four data sets.  The first data set under consideration is the DAS.  The conversion process uses the DAS through calls to database access routines.

The screening step of the scheduling process produces the Visibility File.  This file will be converted in its entirety through the sequential file generator process for use by microprocessor software.

After the scheduling process, two data sets are output; the Station Services File and the Mission Services File.  These data sets will also be converted through the sequential file generator process to be microprocessor compatible.  All of the Mission Services File data will be converted, whereas only selected portions of the Station Services File will be converted.

In order to "decode" the information in the Sequential File Generator Process output file, the first 2 spaces of every line of data are reserved for special characters which indicate the type of data, comments, or headers that are found on that line.  The 2 character codes also define the format of the data that can be found on that line.  In the data description below, the active data character codes will be defined as appropriate.  Comment lines which are used through the output file for headers and spacing always start with the 2 characters "C " and may be ignored by any subsequent processing.  If the second character of any 2-character code set is a "D," this indicates the time units of all such data fields across that row.  The format is given as DDHHMMSS above all such appropriate columns for the following data rows until another time definition is encountered.  Note that data in this file is of "fixed" format.  Instead of giving a detailed file layout here, only that information necessary to analyze the data will be presented.  To obtain an explicit format layout, simply generate an output file and dissect as necessary.

The data organization of the output file from this process is:

a.
First Data Block. The first data block will contain the mission numbers and their corresponding mission names.  All the mission numbers and mission names will be written at the beginning of the sequential file generator data set for one time only.  The first row of the file will contain the 2 character code "M=" followed by a 2-digit number.  This number defines the number of active missions which will be found in the next set of rows which all are preceded by "M ".

b.
Second Data Block. The second data block will contain the station numbers and their corresponding station mnemonics.  All the station numbers and names will be written to the sequential file generator data set immediately following the mission block.  The first row of the these will contain the 2 character code "S=" followed by a 2-digit number.  This number defines the number of active stations which will be found in the next set of rows which all are preceded by “S1.”  Note that each station data row is followed not by another station but the service block information.  The services available at each station are defined on rows preceded by “S2.”

c.
Third Data Block. The third block of data will write each service of the Station Services File to the sequential file generator data set.  Spaces have been included in the current services block to provide for readability.  The ability to read the sequential access data set will greatly aid in initial debugging of auxiliary processes that may subsequently be written.  Each line of this logical data block begins with "D " so that it can be marked for reference. The following data will be included in the Third Data Block:

1.
Station number.

2.
Mission number.

3.
Station service number.

4.
(Not used).

5.
Antenna number.

6.
Start time of service in DDHHMMSS format.

7.
End time of service in DDHHMMSS format.

8.
PE service number.

9.
Prepass time in tens of minutes.

10.
Postpass time in tens of minutes.

11.
(Not used).

12.
Schedule request number.

13.
PE, SSE, or datarate Table code.

14.
Forward or return service indicator.




d.
Fourth Data Block. The fourth data block will display pertinent information that was contained in the Visibility File.  Spaces have also been included in this block to provide for readability.  There are two possible types of data for this block.  If used, the first type of data would be only mission-only event data.  Each line of this data type begins with “AM.”  The data items for each mission-only event interval include only the mission number, the event type, the start and end times of the mission-only event interval.  Each line of this logical data block begins with “A1” so that it can be marked for reference.  The following data is include in the Fourth Data Block:

1.
Sequence number.

2.
Mission number.

3.
Station number.

4.
Station service number.

5.
Mission antenna number.

6.
Mask subtype number.

7.
Longitude-in range.

8.
Maxel or min theta elevation angle.

9.
Maxel or min theta time.

10.
Start time of visibility in DDHHMMSS format.

11.
End time of visibility in DDHHMMSS format.

e.
Fifth Data Block. The fifth data block will display pertinent information that was contained in the mission services file.  Spaces have also been included in this block to provide for readability.  Each line of this logical data block begins with "B1" so that it can be marked for reference. The following data is included in the Fifth Data Block:

1.
Sequence number.

2.
Mission number.

3.
Station number.

4.
Station service number.

5.
(Not used).

6.
Station antenna number.

7.
Start time of contact in user selected output format.

8.
End time of contact in user selected output format.

9.
Copy function type number.

10.
Schedule request number.

To invoke the Sequential File Generation process for the selected model, select Submit/Sequential File Generator from the NPAS Menu. The output file will be placed in your dat directory, its name beginning with SEQ_ and ending with .ft49.  A report on the process can be viewed with the Reports/Sequential File Generator option.
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 seq head3 \r0 \h Mission Services Report (F8Sort)
The Mission Services Reportxe "Mission Services Report", also known as an “F8Sort”, process is designed to combine all scheduled services as found in the Station Services File and report them in Acquisition of Signal (AOS), Loss of Signal (LOS), service, and antenna order, respectively, without any prepass or postpass times included. 

The process outputs a detailed listing of all non-copied scheduled services for all missions combined.  Any downtimes will appear in this report.  All start and end times do not reflect any prepass or postpass times.  All time units in this report are in minutes to the nearest tenth.  Other than the fact that missions are combined and that start, end, and delta times do not reflect prepass or postpass times, this report is identical to the Station Scheduled Services portion of the Schedule report.  Note that since the Station Services File was used in the construction of this report, the sorted order of the services will reflect inclusion of the prepass and postpass times.

To invoke the Sort Mission Services process for the selected model, select Submit/Schedule Analysis/Mission Services (F8Sort) from the NPAS Menu.  To view the output, select Reports/Schedule Analysis/Mission Services Report (F8Sort). An example of a Mission Services Report xe "report:Sort Mission Services"is displayed in Figure 34-1.

ALL MISSIONS SCHEDULED SERVICES (AOS AND LOS TIMES EXCLUDING 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 LND_4_GEN     TSE    3    2      1.0      8.0      7.0     1.0   MA   LD18    2    1.0    .0  R   Y          2120

    2 LND_4_GEN     TSE    6    1      1.0      8.0      7.0     1.0   MA   LD18    1    1.0    .0  F   Y          2120

    3 HST           TWO    3    1      1.0     11.0     10.0     1.0   MA   HS03    1    1.0    .0  R   Y           860

    4 HST           TWO    6    1      1.0     11.0     10.0     1.0   MA   HS03    2    1.0    .0  F   Y           860

    5 STS-KA        TSE    1    1       .0     14.2     14.2      .0   KS   SH01    3     .0    .0  R   Y            50

    6 STS-KA        TSE    4    1       .0     14.2     14.2      .0   KS   SH01    4     .0    .0  F   Y            50

    7 STS-KA        TSE    2    1       .0     23.7     23.7      .0   SS   SH01    1     .0    .0  R   N            50

    8 STS-KA        TSE    5    1       .0     23.7     23.7      .0   SS   SH01    2     .0    .0  F   N            50

    9 LND_4_GEN     TSE    3    2      1.0      8.0      7.0    -7.0   MA   LD18    3     .0    .0  R   Y  D  3    2120

   10 LND_4_GEN     TSE    6    1      1.0      8.0      7.0    -7.0   MA   LD18    4     .0    .0  F   Y  R  6    2120

   11 BRTS          TSE    3    5      8.0     13.0      5.0     8.0   MA   MA07    2     .0    .0  R   Y          2700

   12 BRTS          TSE    6    1      8.0     13.0      5.0      .0   MA   MA07    1     .0    .0  F   Y          2700

   13 UARS(T1)      TSE    2    1     11.0     26.0     15.0   -12.7   SS           1    2.0    .0  R   Y          1770

   14 HST-MAR       TSE    3    1     11.0     48.8     37.8    11.0   MA           1    1.0    .0  R   Y           900

   15 BRTS          TSE    3    5     13.0     18.0      5.0      .0   MA   MA07    2     .0    .0  R   Y          2700

   16 BRTS          TSE    6    1     13.0     18.0      5.0      .0   MA   MA07    1     .0    .0  F   Y          2700

   17 BRTS          TWO    3    5     18.0     23.0      5.0    18.0   MA   MA07    2     .0    .0  R   Y          2710

   18 BRTS          TWO    6    1     18.0     23.0      5.0     7.0   MA   MA07    1     .0    .0  F   Y          2710

   19 BRTS          TWO    3    5     23.0     28.0      5.0      .0   MA   MA07    2     .0    .0  R   Y          2710

   20 BRTS          TWO    6    1     23.0     28.0      5.0      .0   MA   MA07    1     .0    .0  F   Y          2710

   21 STS-KA        TSE    1    1     23.7     34.4     10.7     9.5   KS   SH01    3     .0    .0  R   Y            50

   22 STS-KA        TSE    4    1     23.7     34.4     10.7     9.5   KS   SH01    4     .0    .0  F   Y            50

   23 STS-KA        TSE    2    1     23.7     41.6     17.9    -2.3   SS   SH01    1     .0    .0  R   Y            50

   24 STS-KA        TSE    5    1     23.7     41.6     17.9      .0   SS   SH01    2     .0    .0  F   Y            50

   25 BRTS          TSE    3    6     28.0     33.0      5.0    28.0   MA   MA07    2     .0    .0  R   Y          2800

   26 BRTS          TSE    6    1     28.0     33.0      5.0    10.0   MA   MA07    1     .0    .0  F   Y          2800

   27 EUVE          TWO    3    3     29.2     44.2     15.0    29.2   MA   MA04    1    1.0    .0  R   Y          1820

   28 EUVE          TWO    6    1     29.2     44.2     15.0     1.2   MA   MA04    2    1.0    .0  F   Y          1820

   29 SUPPRESS-TST  TWO    1    2     36.0     86.0     50.0    36.0   KS           1    2.0    .0  R   Y          1500

   30 BRTS          TSE    5    1     43.6     47.6      4.0     2.0   SS   SA05    1    2.0    .0  F   Y          2730

   31 DYNAM_RES     TWO    2    1     43.8     58.8     15.0    43.8   SS           1    2.0    .0  R   Y          1805

   32 BRTS          TSE    2    1     43.6     47.6      4.0     2.0   SS   SA05    2     .0    .0  R   Y          2730

   33 BRTS          TWO    3    6     47.6     52.6      5.0    47.6   MA   MA07    2     .0    .0  R   Y          2830

   34 BRTS          TWO    6    1     47.6     52.6      5.0     3.4   MA   MA07    1     .0    .0  F   Y          2830

   35 BRTS          TWO    3    6     52.6     57.6      5.0      .0   MA   MA07    2     .0    .0  R   Y          2830

   36 BRTS          TWO    6    1     52.6     57.6      5.0      .0   MA   MA07    1     .0    .0  F   Y          2830

   37 HST-MAR       TWO    3    2     62.3     68.7      6.4    62.3   MA           1    1.0    .0  R   Y           900

   38 HST-SSAR      TWO    2    1     63.7     68.7      5.0     4.9   SS           1    2.0    .0  R   Y           370

   39 HST           TWO    3    1     68.7     78.7     10.0    57.7   MA   HS03    1    1.0    .0  R   Y           860

   40 HST           TWO    6    1     68.7     78.7     10.0    11.1   MA   HS03    2    1.0    .0  F   Y           860

   41 DYNAM_RES     TWO    2    1     70.7     84.7     14.0     2.0   SS           1    2.0    .0  R   Y          1805

   42 HST-MAR       TWO    3    2     78.7     99.1     20.4    10.0   MA           1    1.0    .0  R   Y           900

   43 TOPEX(TN)     TSE    6    1     81.6     96.6     15.0    48.6   MA   TO02    2    1.0    .0  F   Y          1750

   44 TOPEX(TN)     TSE    3    2     81.6    121.6     40.0    73.6   MA   TO02    1    1.0    .0  R   Y          1750

   45 LND_5_GEN     TWO    3    4     82.0     89.0      7.0    82.0   MA   LD18    2    1.0    .0  R   Y          2350

   46 LND_5_GEN     TWO    6    1     82.0     89.0      7.0     3.3   MA   LD18    1    1.0    .0  F   Y          2350

   47 LND_5_GEN     TWO    3    4     82.0     89.0      7.0    -7.0   MA   LD18    3     .0    .0  R   Y  D  3    2350

   48 LND_5_GEN     TWO    6    1     82.0     89.0      7.0    -7.0   MA   LD18    4     .0    .0  F   Y  R  6    2350

   49 HST-SSAF      TWO    5    1     86.7    101.7     15.0    86.7   SS   ST03    1    2.0    .0  F   Y           310

   50 STS-KA        TSE    1    1     85.1    105.7     20.6    50.7   KS   SH01    3     .0    .0  R   Y            50

   51 STS-KA        TSE    4    1     85.1    105.7     20.6    50.7   KS   SH01    4     .0    .0  F   Y            50

   52 STS-KA        TSE    2    1     85.1    119.5     34.4    37.5   SS   SH01    1     .0    .0  R   N            50

   53 STS-KA        TSE    5    1     85.1    119.5     34.4    37.5   SS   SH01    2     .0    .0  F   N            50

   54 UARS(T1)      TWO    2    2     88.0     93.0      5.0    88.0   SS           1    2.0    .0  R   Y          1790

   55 HST-SSAF      TWO    2    1     86.7     91.7      5.0     2.0   SS   ST03    2     .0    .0  R   Y           310

   56 SUPPRESS-TST  TWO    1    2     98.7    148.7     50.0    12.7   KS           1    2.0    .0  R   Y          1500

   57 HST-MAR       TSE    3    1     99.1    153.0     53.9    50.3   MA           1    1.0    .0  R   N           900

   58 STS-KA        TSE    1    1    119.5    131.0     11.5    13.8   KS   SH01    3     .0    .0  R   Y            50

   59 STS-KA        TSE    4    1    119.5    131.0     11.5    13.8   KS   SH01    4     .0    .0  F   Y            50

   60 STS-KA        TSE    2    1    119.5    138.7     19.2      .0   SS   SH01    1     .0    .0  R   Y            50

   61 STS-KA        TSE    5    1    119.5    138.7     19.2      .0   SS   SH01    2     .0    .0  F   Y            50

   62 LAND-4KSA     TWO    1    1    136.9    141.9      5.0   136.9   KS   LD15    1     .0    .0  R   Y           920

   63 LAND-4KSA     TWO    4    1    136.9    141.9      5.0   136.9   KS   LD15    2     .0    .0  F   Y           920

   64 UARS(T1)      TSE    2    1    140.7    151.0     10.3     2.0   SS           1    2.0    .0  R   Y          1765

   65 DYNAM_RES     TWO    2    1    144.9    159.9     15.0    53.2   SS           1    2.0    .0  R   Y          1805

   66 EUVE          TWO    2    2    150.7    170.7     20.0    57.7   SS   SA02    1    2.0    .0  R   Y          1810

   67 EUVE          TWO    5    2    150.7    170.7     20.0   150.7   SS   SA02    2     .0    .0  F   Y          1810

   68 TOPEX(TN)     TWO    3    3    159.4    199.4     40.0   115.2   MA   TO03    1    1.0    .0  R   Y          1760

   69 DYNAM_RES     TWO    2    1    159.9    174.9     15.0      .0   SS           1     .0    .0  R   Y          1805

   70 HST           TWO    3    1    165.5    175.5     10.0    86.8   MA   HS03    1    1.0    .0  R   Y           860

Figure 34-1.  Mission Services Report

34.2
 seq head5 \r0 \h 
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 seq head3 \r0 \h Station Services Report (F9Sort)
The Station Services Report xe "Station Services Report", also known as an “F9Sort”, process is designed to combine all scheduled services as found in the Station Services File and report them in AOS, LOS, service, and antenna order, respectively. 

The Station Services Report gives a detailed listing of all non-copied scheduled services for all stations combined.  Any downtimes will appear in this report.  All start and end times, termed AOS and LOS, respectively, reflect any prepass or postpass times.  All time units in this report are in minutes to the nearest tenth.

To invoke the Sort Station Services process for the selected model, select Submit/Schedule Analysis/Station Services Report (F9Sort) from the NPAS Menu.  To view the output, select the Reports/Schedule Analysis/Station Services (F9Sort). An example of a sort station services process output report xe "report:Sort Station Services"is displayed in Figure 34-2.

ALL STATIONS 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 LND_4_GEN     TSE    3    2       .0      8.0      8.0      .0   MA   LD18    2    1.0    .0  R   Y          2120

    2 LND_4_GEN     TSE    6    1       .0      8.0      8.0      .0   MA   LD18    1    1.0    .0  F   Y          2120

    3 HST           TWO    3    1       .0     11.0     11.0      .0   MA   HS03    1    1.0    .0  R   Y           860

    4 HST           TWO    6    1       .0     11.0     11.0      .0   MA   HS03    2    1.0    .0  F   Y           860

    5 STS-KA        TSE    1    1       .0     14.2     14.2      .0   KS   SH01    3     .0    .0  R   Y            50

    6 STS-KA        TSE    4    1       .0     14.2     14.2      .0   KS   SH01    4     .0    .0  F   Y            50

    7 STS-KA        TSE    2    1       .0     23.7     23.7      .0   SS   SH01    1     .0    .0  R   N            50

    8 STS-KA        TSE    5    1       .0     23.7     23.7      .0   SS   SH01    2     .0    .0  F   N            50

    9 LND_4_GEN     TSE    3    2      1.0      8.0      7.0    -7.0   MA   LD18    3     .0    .0  R   Y  D  3    2120

   10 LND_4_GEN     TSE    6    1      1.0      8.0      7.0    -7.0   MA   LD18    4     .0    .0  F   Y  R  6    2120

   11 BRTS          TSE    3    5      8.0     13.0      5.0     8.0   MA   MA07    2     .0    .0  R   Y          2700

   12 BRTS          TSE    6    1      8.0     13.0      5.0      .0   MA   MA07    1     .0    .0  F   Y          2700

   13 UARS(T1)      TSE    2    1      9.0     26.0     17.0   -14.7   SS           1    2.0    .0  R   Y          1770

   14 HST-MAR       TSE    3    1     10.0     48.8     38.8    10.0   MA           1    1.0    .0  R   Y           900

   15 BRTS          TSE    3    5     13.0     18.0      5.0      .0   MA   MA07    2     .0    .0  R   Y          2700

   16 BRTS          TSE    6    1     13.0     18.0      5.0      .0   MA   MA07    1     .0    .0  F   Y          2700

   17 BRTS          TWO    3    5     18.0     23.0      5.0    18.0   MA   MA07    2     .0    .0  R   Y          2710

   18 BRTS          TWO    6    1     18.0     23.0      5.0     7.0   MA   MA07    1     .0    .0  F   Y          2710

   19 BRTS          TWO    3    5     23.0     28.0      5.0      .0   MA   MA07    2     .0    .0  R   Y          2710

   20 BRTS          TWO    6    1     23.0     28.0      5.0      .0   MA   MA07    1     .0    .0  F   Y          2710

   21 STS-KA        TSE    1    1     23.7     34.4     10.7     9.5   KS   SH01    3     .0    .0  R   Y            50

   22 STS-KA        TSE    4    1     23.7     34.4     10.7     9.5   KS   SH01    4     .0    .0  F   Y            50

   23 STS-KA        TSE    2    1     23.7     41.6     17.9    -2.3   SS   SH01    1     .0    .0  R   Y            50

   24 STS-KA        TSE    5    1     23.7     41.6     17.9      .0   SS   SH01    2     .0    .0  F   Y            50

   25 BRTS          TSE    3    6     28.0     33.0      5.0    28.0   MA   MA07    2     .0    .0  R   Y          2800

   26 BRTS          TSE    6    1     28.0     33.0      5.0    10.0   MA   MA07    1     .0    .0  F   Y          2800

   27 EUVE          TWO    3    3     28.2     44.2     16.0    28.2   MA   MA04    1    1.0    .0  R   Y          1820

   28 EUVE          TWO    6    1     28.2     44.2     16.0      .2   MA   MA04    2    1.0    .0  F   Y          1820

   29 SUPPRESS-TST  TWO    1    2     34.0     86.0     52.0    34.0   KS           1    2.0    .0  R   Y          1500

   30 BRTS          TSE    5    1     41.6     47.6      6.0      .0   SS   SA05    1    2.0    .0  F   Y          2730

   31 DYNAM_RES     TWO    2    1     41.8     58.8     17.0    41.8   SS           1    2.0    .0  R   Y          1805

   32 BRTS          TSE    2    1     43.6     47.6      4.0     2.0   SS   SA05    2     .0    .0  R   Y          2730

   33 BRTS          TWO    3    6     47.6     52.6      5.0    47.6   MA   MA07    2     .0    .0  R   Y          2830

   34 BRTS          TWO    6    1     47.6     52.6      5.0     3.4   MA   MA07    1     .0    .0  F   Y          2830

   35 BRTS          TWO    3    6     52.6     57.6      5.0      .0   MA   MA07    2     .0    .0  R   Y          2830

   36 BRTS          TWO    6    1     52.6     57.6      5.0      .0   MA   MA07    1     .0    .0  F   Y          2830

   37 HST-MAR       TWO    3    2     61.3     68.7      7.4    61.3   MA           1    1.0    .0  R   Y           900

   38 HST-SSAR      TWO    2    1     61.7     68.7      7.0     2.9   SS           1    2.0    .0  R   Y           370

   39 HST           TWO    3    1     67.7     78.7     11.0    56.7   MA   HS03    1    1.0    .0  R   Y           860

   40 HST           TWO    6    1     67.7     78.7     11.0    10.1   MA   HS03    2    1.0    .0  F   Y           860

   41 DYNAM_RES     TWO    2    1     68.7     84.7     16.0      .0   SS           1    2.0    .0  R   Y          1805

   42 HST-MAR       TWO    3    2     77.7     99.1     21.4     9.0   MA           1    1.0    .0  R   Y           900

   43 TOPEX(TN)     TSE    6    1     80.6     96.6     16.0    47.6   MA   TO02    2    1.0    .0  F   Y          1750

   44 TOPEX(TN)     TSE    3    2     80.6    121.6     41.0    72.6   MA   TO02    1    1.0    .0  R   Y          1750

   45 LND_5_GEN     TWO    3    4     81.0     89.0      8.0    81.0   MA   LD18    2    1.0    .0  R   Y          2350

   46 LND_5_GEN     TWO    6    1     81.0     89.0      8.0     2.3   MA   LD18    1    1.0    .0  F   Y          2350

   47 LND_5_GEN     TWO    3    4     82.0     89.0      7.0    -7.0   MA   LD18    3     .0    .0  R   Y  D  3    2350

   48 LND_5_GEN     TWO    6    1     82.0     89.0      7.0    -7.0   MA   LD18    4     .0    .0  F   Y  R  6    2350

   49 HST-SSAF      TWO    5    1     84.7    101.7     17.0    84.7   SS   ST03    1    2.0    .0  F   Y           310

   50 STS-KA        TSE    1    1     85.1    105.7     20.6    50.7   KS   SH01    3     .0    .0  R   Y            50

   51 STS-KA        TSE    4    1     85.1    105.7     20.6    50.7   KS   SH01    4     .0    .0  F   Y            50

   52 STS-KA        TSE    2    1     85.1    119.5     34.4    37.5   SS   SH01    1     .0    .0  R   N            50

   53 STS-KA        TSE    5    1     85.1    119.5     34.4    37.5   SS   SH01    2     .0    .0  F   N            50

   54 UARS(T1)      TWO    2    2     86.0     93.0      7.0    86.0   SS           1    2.0    .0  R   Y          1790

   55 HST-SSAF      TWO    2    1     86.7     91.7      5.0     2.0   SS   ST03    2     .0    .0  R   Y           310

   56 SUPPRESS-TST  TWO    1    2     96.7    148.7     52.0    10.7   KS           1    2.0    .0  R   Y          1500

   57 HST-MAR       TSE    3    1     98.1    153.0     54.9    49.3   MA           1    1.0    .0  R   N           900

   58 STS-KA        TSE    1    1    119.5    131.0     11.5    13.8   KS   SH01    3     .0    .0  R   Y            50

   59 STS-KA        TSE    4    1    119.5    131.0     11.5    13.8   KS   SH01    4     .0    .0  F   Y            50

   60 STS-KA        TSE    2    1    119.5    138.7     19.2      .0   SS   SH01    1     .0    .0  R   Y            50

   61 STS-KA        TSE    5    1    119.5    138.7     19.2      .0   SS   SH01    2     .0    .0  F   Y            50

   62 LAND-4KSA     TWO    1    1    136.9    141.9      5.0   136.9   KS   LD15    1     .0    .0  R   Y           920

   63 LAND-4KSA     TWO    4    1    136.9    141.9      5.0   136.9   KS   LD15    2     .0    .0  F   Y           920

   64 UARS(T1)      TSE    2    1    138.7    151.0     12.3      .0   SS           1    2.0    .0  R   Y          1765

   65 DYNAM_RES     TWO    2    1    142.9    159.9     17.0    51.2   SS           1    2.0    .0  R   Y          1805

   66 EUVE          TWO    2    2    148.7    170.7     22.0    55.7   SS   SA02    1    2.0    .0  R   Y          1810

   67 EUVE          TWO    5    2    150.7    170.7     20.0   150.7   SS   SA02    2     .0    .0  F   Y          1810

   68 TOPEX(TN)     TWO    3    3    158.4    199.4     41.0   114.2   MA   TO03    1    1.0    .0  R   Y          1760

   69 DYNAM_RES     TWO    2    1    159.9    174.9     15.0      .0   SS           1     .0    .0  R   Y          1805

   70 HST           TWO    3    1    164.5    175.5     11.0    85.8   MA   HS03    1    1.0    .0  R   Y           860

Figure 34-2.  Station Services Report
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 seq head2 \r0 \h Station Antenna Utilization

The Station Antenna Utilizationxe "Station Antenna Utilization" (SAUxe "SAU" \t "See Station Antenna Utilization") process outputs a report on the SAU file, which is output in a standard Schedule run. The report lists for each antennaxe "antenna:utilization" at a station, the total time the antenna was in use.  This is defined to be the total time scheduled on an antenna by all services minus the time scheduled by overlapping services.  For example, if an antenna is capable of providing concurrently a forward and return service, and for a particular event, both services are provided, only one of the services is counted for the times that both services are in use.

Select Submit/Schedule Analysis/Station Antenna Utilization (SAU) from the NPAS Menu to create the reportxe "report:Station Antenna Utilization", and Reports/Schedule Analysis/Station Antenna Utilization (SAU) to view it.  Figure 35-1 is an example of an SAU report.

======================

Case:    0

Station: 1 TDE

TDRS SA Ku/S Link 1    1502.0 minutes

TDRS SA Ku/S Link 2     436.0 minutes

    TDRS MAR Link 1     193.9 minutes

    TDRS MAF Link 1     278.6 minutes

Station: 2 TDS

TDRS SA Ku/S Link 2     210.0 minutes

    TDRS MAR Link 1     113.0 minutes

    TDRS MAR Link 2      55.4 minutes

    TDRS MAR Link 3      75.3 minutes

    TDRS MAF Link 1     254.7 minutes

Station: 9 TDW

TDRS SA Ku/S Link 1     418.0 minutes

Station: 24 WPS

    9m Sband Link 1     564.8 minutes

Station: 25 TGS

    9m Sband Link 1     448.0 minutes

Figure 35-1.  Station Antenna Utilization Report

Similar reports are generated in the Coverage Variability and Sensitivity Analysis applications for each variation or case.
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Station Service Utilizationxe "Station Service Utilization" processes the Station Services File and reports SN service utilizationxe "service:utilization" activity levels, or number of active antennas, and the times at which changes in these activity levels occur.  For SA antennas, a separate report is given for each antenna association type as defined by the Network Service Specification window for each service.  For MAF and MAR, if either are scheduled, a separate report is given for each.

For SA services, these reports are intended to allow the user to gain insight into the total activity by antenna across the SN at any instance in time.  This could be useful in performing SN loading analysis.  For example, the analyst could use a particular antenna association group report to determine if any excessive loading has been placed on a particular piece of hardware within the WSGT associated with concurrent usage of the associated SA services.  Conversely, the analyst could use that report to determine if any excess capacity exists and for which periods of times for the same piece of hardware.  The same is basically true for both MAF and MAR services where the report shows the number of active antennas at any given moment.

This service utilization process uses only SN stations, that is, those stations whose station groupsxe "station group" as defined in the Station Data window for that station are of "TDR", "CNF", or "ESA" format.  Note that the "#" following the above group type represents a numeric digit from 0 to 9 that designates the number of different antenna association groups that are to be found on the station.  Zero is used for 10 or more.

MAR and MAF services do not normally have antenna association groups defined for use by them.  If antenna association has been placed on either of them, the process will generate a warning and operate only on the first service type defined in the database.

The generated report first lists each SN SA antenna utilizationxe "antenna:utilization" in ascending antenna association group number order.  Next the MAF and MAR reports are given, respectively.  Within each report the time of the activity change is given in column 1.  In the next column the number of prime services, or antennas, that are "busy" at that time until the next activity time are given.  

In the SA antenna reports, only prime services are considered. For MAR and MAF, secondary services are included if they are not simulation/verification services, one-way tracking with twin on doppler, or two-way tracking with twin on doppler, range, or both.  So, in general, most non-prime MA services are included in these reports.

For SA and MA services, both forward and return services are considered.   
If one PE has a prime service of return direction and another PE has a prime service of forward direction, both would be counted.  These times and activity levels are repeated across the report line with 7 pairs to the line until the end of the span is reached.  Activity level will always go to 0 by end of span.  A total of 25000 different activity levels per antenna association group, MAF, or MAR are supported.

To invoke Station Service Utilization for the loaded model, select the Submit/Schedule Analysis/Station Service Utilization option from the NPAS Menu.  To view the output, select the Reports/Schedule Analysis/Station Service Utilization option.  An example of the output Station Service Utilization reportxe "report:Station Service Utilization" is displayed in Figure 36-1.

    *** SN SA SERVICE UTILIZATION TIMES (MINS.) & PRIME SERVICE LEVELS FOR PHYS. ASSOC. # =  1 ***

           .0    1          9.0    2         26.0    1         34.0    2         41.8    3         47.6    2         58.8    1    

         61.7    2         85.1    3         93.0    2         96.7    3        101.7    2        136.9    3        141.9    2    

        142.9    3        151.0    2        170.7    1        172.9    2        174.9    1        177.3    2        182.2    3    

        189.9    2        194.3    1        195.4    2        196.9    3        214.6    2        234.3    3        235.9    2    

        239.3    1        240.1    2        243.0    3        254.0    2        269.4    1        273.0    2        275.0    1    

        279.4    2        284.1    3        290.0    2        294.8    3        308.2    2        332.6    1        333.6    2    

        338.6    1        341.3    2        343.4    3        353.1    2        353.3    1        376.0    2        378.2    3    

        390.4    2        392.9    3        420.3    4        426.3    3        428.5    2        444.9    0        446.0    1    

        461.0    2        463.0    1        471.9    2        476.6    3        489.6    2        495.6    3        512.6    2    

        530.1    1        531.5    2        554.8    3        560.5    2        565.6    1        567.5    2        569.8    3    

        571.8    2        577.8    3        586.8    2        590.3    3        629.3    2        636.9    1        639.3    2    

        642.3    1        643.8    2        660.8    1        661.3    0        663.3    2        680.3    1        680.6    2    

        689.0    3        716.2    2        723.9    3        733.6    2        741.0    1        757.9    0        759.7    1    

        766.5    2        781.5    3        783.5    2        787.7    3        826.0    2        839.7    1        845.2    2    

        856.7    3        858.2    4        863.2    3        867.2    2        867.3    3        873.7    2        882.3    3    

        884.3    2        886.5    3        899.3    2        904.4    3        933.7    2        938.5    1        942.4    0    

        945.9    1        950.7    2        952.9    1        953.9    2        958.0    3        964.0    2        967.5    3    

        972.7    2        982.5    3        984.5    2        993.1    3       1013.3    2       1017.9    3       1034.9    2    

       1037.5    1       1039.4    2       1044.4    1       1050.7    2       1068.0    3       1084.4    2       1089.0    3    

       1103.4    1       1104.4    2       1111.4    1       1115.4    2       1131.0    1       1131.8    2       1132.4    1    

       1137.9    2       1146.7    3       1161.9    2       1171.3    3       1183.8    2       1186.3    3       1188.3    2    

       1196.9    3       1203.9    2       1209.1    1       1215.9    2       1216.3    3       1218.3    2       1230.1    3    

       1233.3    2       1242.3    3       1246.3    4       1262.1    3       1263.3    2       1280.9    3       1282.1    2    

       1295.9    3       1297.9    2       1299.3    3       1306.3    2       1316.7    1       1322.3    2       1325.5    3    

       1379.5    2       1386.5    1       1388.5    2       1421.3    3       1431.3    2       1442.4    3       1450.5    2    

       1458.9    1       1491.1    2       1521.1    3       1523.1    2       1524.2    3       1541.2    2       1546.3    3    

       1552.3    2       1558.3    1       1560.2    2       1582.2    1       1582.3    2       1591.8    3       1598.1    2    

       1618.8    3       1623.8    2       1631.5    3       1635.8    2       1638.0    3       1643.0    2       1647.5    3    

       1652.7    2       1659.5    1       1680.3    2       1691.9    3       1698.4    2       1716.6    3       1723.9    2    

       1729.3    3       1752.6    2       1764.6    3       1768.3    2       1786.6    1       1792.6    2       1807.6    3    

       1809.6    2       1816.5    3       1823.5    2       1835.5    3       1852.5    2       1854.6    1       1889.5    0    

       1893.3    1       1896.7    2       1906.3    1       1911.7    2       1913.7    1       1917.2    2       1918.7    3    

       1931.7    2       1941.7    3       1970.7    2       1986.4    1       1988.6    2       1992.7    1       1998.4    0    

       1998.7    1       2001.4    2       2006.7    3       2011.4    2       2011.7    1       2012.8    2       2021.7    3    

       2065.3    2       2068.7    1       2071.7    2       2073.7    1       2093.9    2       2100.7    1       2108.8    2    

       2113.5    3       2115.9    2       2125.0    3       2177.0    2       2181.5    1       2193.0    0       2196.1    1    

       2205.4    2       2212.0    3       2215.7    4       2217.0    3       2218.4    2       2228.7    3       2276.7    2    

       2280.7    1       2284.4    2       2290.7    1       2291.8    2       2302.6    3       2306.4    2       2308.8    1    

       2316.2    2       2328.1    3       2377.2    2       2380.2    1       2381.6    2       2383.6    1       2398.0    2    

       2399.8    3       2404.0    2       2410.6    1       2416.4    2       2427.5    3       2432.5    2       2436.7    3    

       2443.7    2       2455.7    3       2472.7    2       2472.8    3       2478.4    2       2479.3    3       2485.3    2    

       2496.2    3       2501.3    2       2512.3    1       2517.4    2       2523.1    3       2528.1    2       2538.2    3    

       2545.2    2       2561.2    3       2578.2    2       2579.4    1       2582.8    2       2593.9    3       2599.8    2    

       2610.9    1       2611.3    2       2621.3    1       2622.3    2       2644.3    1       2652.2    2       2663.9    3    

       2696.3    2       2709.6    3       2713.5    2       2719.6    1       2732.6    2       2740.1    1       2747.6    2    

       2749.6    1       2762.2    2       2763.3    3       2789.2    2       2794.3    3       2794.6    2       2806.8    1    

       2836.4    0       2838.4    1       2861.5    2       2868.4    3       2870.4    2       2878.0    3       2900.4    2    

       2922.0    1       2940.3    2       2946.0    1       2957.0    2       2957.3    1       2966.3    2       2976.9    3    

       2993.0    2       2995.8    1       3016.4    2       3016.6    3       3021.4    2       3023.0    3       3028.0    2    

       3030.6    1       3040.7    2       3042.7    1       3054.1    2       3057.0    3       3064.0    2       3076.0    3    

       3110.0    2       3114.7    3       3119.7    2       3121.0    3       3126.0    2       3128.8    1       3134.4    0    

       3140.8    2       3155.8    3       3164.8    2       3180.8    3       3202.8    2       3209.8    1       3212.9    2    

       3217.9    1       3242.1    2       3271.8    3       3303.8    2       3324.8    1       3348.0    2       3358.0    3    

       3364.0    2       3378.0    3       3380.0    2       3380.9    3       3397.9    2       3401.8    3       3420.7    2    

       3421.7    1       3422.4    2       3423.2    1       3430.0    2       3476.8    3       3530.5    2       3546.9    1    

       3553.5    0       3554.4    1       3563.3    2       3576.4    3       3583.4    2       3591.9    3       3595.3    2    

       3596.4    3       3607.4    2       3612.0    3       3615.9    2       3618.1    3       3633.1    2       3637.5    1    

       3637.9    2       3640.1    1       3650.9    0       3651.3    1       3664.9    2       3677.1    3       3684.1    2    

       3688.0    3       3696.0    2       3696.1    3       3725.6    2       3730.1    1       3748.1    0       3748.6    1    

       3765.1    2       3778.1    3       3785.1    2       3801.1    3       3802.0    2       3808.1    1       3808.7    2    

       3812.7    3       3832.9    2       3842.4    3       3844.4    2       3845.5    3       3848.4    2       3848.5    1    

       3861.0    2       3865.3    3       3871.6    2       3893.3    3       3897.3    2       3898.3    1       3899.8    2    

       3907.3    3       3912.3    2       3931.4    3       3939.3    2       3941.6    3       3942.3    4       3948.4    3    

       3951.8    2       3955.9    3       3959.3    2       3967.0    3       3967.5    2       3994.0    1       3999.0    0    

       3999.4    1       4000.3    2       4004.9    3       4009.9    2       4018.0    3       4028.0    2       4037.3    3    

       4043.1    4       4056.3    3       4060.1    2       4073.9    3       4078.4    2       4089.6    1       4090.9    0    

       4095.6    1       4097.9    2       4132.9    3       4144.6    2       4146.1    3       4149.9    2       4163.1    1    

       4195.4    3       4195.5    2       4213.3    3       4230.0    4       4258.4    3       4269.4    2       4282.1    1    

       4288.1    2       4291.1    3       4305.1    2       4309.7    3       4325.6    4       4343.7    3       4356.7    2    

       4380.4    3       4395.0    2       4398.4    3       4414.2    2       4422.8    3       4432.4    2       4438.4    1    

       4440.3    2       4449.8    3       4465.8    2       4489.6    3       4491.6    2       4492.3    1       4504.6    2    
Figure 36-1.  Station Service Utilization Report
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