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Appendix C: Production Rules Used by MODIS PGEs

C.1
Temporal

1.
Basic Temporal: Activation based on start date/time and end date/time for output data. 

Assumptions: 
Input data temporal range matches output data temporal range. 

Requires: 
Specification of output data temporal range.


Specification of processing start date/time (i.e., start date/time of the period of processing based on the frequency of data availability).

Data Processing Centers:
GSFC DAAC , MODAPS 

PGE Levels and Types:    L1 5-Minute, L2 5-Minute

2.   Advanced Temporal: Activation based on start date/time and end date/time of output data with either start or end for input offset by deltas applied to the output data temporal range.

Assumptions: 
The delta value may be positive or negative; a negative delta value applied to date/time would move the date/time back (earlier); a positive delta value applied to date/time would advance the date/time forward (later). Thus to extend both start and end boundaries, a negative delta would be applied to the start and a positive delta to the end. Granules in a delta range that is extended beyond the original Production Request specification usually have an associated availability time-out at which the Data Processing System is instructed to fail the PGE instance or to treat the input ESDTs as optional and run without them. For specific input ESDTs, the delta values may be expressed as a number of additional files at each end of the output data temporal range.

Requires: 
Specification of data range for the processing period.


Specification of start and stop temporal boundary deltas or corresponding numbers of files.

Data Processing Centers:
GSFC DAAC , MODAPS 

PGE Levels and Types:    L1 5-Minute, Daily Ephemeris Prediction, L2 5-Minute, L2G Daily,  L3 Daily, L4 Daily, L4 8-Day, L3 Monthly, L3 96-Day

3. Nearest Temporal Match (Closest Granule): Request and staging of the nearest input granule of an ESDT from the Data Processing Request time. The Data Processing System will search either forward or backward in time for a specified period of time until it finds a granule that matches the request. 

Assumptions:  
Rule is implemented with a wait time for re-tries if no file is found.


Requires: 
Specification of length for time period of the search for the query.

Direction of search, forward in time or backward in time or both. 

Data Processing Centers: MODAPS 

PGE Levels and Types:    L2 5-Minute

C.2
Orbit

Orbit-Based: Activation is by orbit (PGE is scheduled per orbit) or by its associated time range. The orbit numbers and corresponding temporal ranges are maintained in an internal table and the temporal range of the input and output data for a specific PGE instance  is determined by a Look-up-table.

Assumptions: 
The PGE will not be activated without availability of all granules for an orbit. The internal orbit number table will be updated frequently so that the data may be associated with an orbit as they become available. This production rule is usually accompanied by the Minimum Number of Granules Production Rule with associated wait times.

Requires: 
Specification of orbit number range in the Production Request.

Data Processing Centers: MODAPS 

PGE Levels and Types:    L2 5-Minute

C.3
Periodic

1.
Period (Calendar) Specification: Activation is for a specified calendar period (day, week, month, or year)

Assumptions: 
The PGE will not be activated without availability of all granules for the period to be run. This production rule is usually accompanied by the Minimum Number of Granules Production Rule with associated wait times. 

Requires: 
Specification of start and end for the production request. 

Data Processing Centers: MODAPS 

PGE Levels and Types:    L2G Daily, L3 Daily, L4 Daily, L3 Monthly, L3 Yearly,      L4 Yearly

2.
Period Start_of_(N)_Days: Activation is for a selected period/cycle. The rule may be thought of as Start_of_Year for a period of N days rule.

Assumptions: 
Periods are calculated based on the beginning of the year by default. The PGE will not be activated without availability of all granules for the period to be run. This production rule is usually accompanied by the Minimum Number of Granules Production Rule with associated wait times.

Requires: 
Specification of start and end for the production request. 


Specification of the duration of the period when the PGE is registered or installed. If the period is not to be based on start-of-calendar year for beginning the calculation, a start date/time for the cycle must also be specified.

Data Processing Centers: MODAPS 

PGE Levels and Types:    L3 8-Day, L4 8-Day, L3 16-Day, L3 32-Day, L3  96-Day

3.   Smart Start of Year: Activation at the beginning of a new year resets the start of the selected period for production to the start of year as a default. Smart Start of Year has a option of inclusion of data from the next year at the last period of the year or allowing the last period of the year to have fewer days included in the products.

Assumptions: 
For a PGE using one of the Period Start_of_N_Days Production Rules, an end-of-year processing period which spans the beginning of the new year will complete by either including data processed for the new year up to the end of the period or by including only data processed for the end of the current year. The effective reset to start of year for the cycle results in redundant inclusion of any data from the new year that have been included in the last period of the previous year. 

Requires:          Specification of the values of “N” in the Period Start_of_N_Days and specification of whether days from the next year are to be included in the last period of the year or not included. 

Data Processing Centers: MODAPS 

PGE Levels and Types:    L3 8-Day, L4 8-Day, L3 16-Day, L3 32-Day, L3 96-Day

C.4
Tiling
1.
Latitude/Longitude Tiling: Activation is based on a tile specified in the Tile Definition File that contains the Tile ID and the Latitude/Longitude of the Tile Corners. The Tile ID may be passed back to the PGE as a runtime parameter and inserted in the PCF. 

Assumptions: 
The PGE will be activated after a specified query delay time for the specified tile if there are any input granules available or if a minimum number is specified during registration or installation of the PGE. The PGE may make use of Minimum Number of Granules Production Rule, but the default is one granule.

Requires: 
Specification by the Data Processing System of the Tile ID for the tile to be processed or specification of the Latitude/Longitude from which the Tile ID may be determined.

Data Processing Centers: MODAPS 

PGE Levels and Types:    L2G Daily, L3 Daily, L4 Daily, L3 8-Day, L4 8-Day, L3 16-Day, L3 Monthly, L3 32-Day, L3 96-Day, L4 Yearly

2.
Zonal Tiling: Activation is based on a Zone Definition File that contains the Latitude coordinates which bound the Zonal tile. The Latitude coordinates designate a zone extending around the Earth.

Assumptions: 
The PGE will not be activated without availability of all granules for the specified tile or a minimum number as specified during registration or installation of the PGE. The PGE may make use of Minimum Number of Granules rule. 

Requires: 
Specification of the Zonal Definition File for the zone to be processed or specification of the Latitudes from which the zone can be determined.

Data Processing Centers: MODAPS 

PGE Levels and Types:    L3 Daily

C.5
Additional Inputs
1.
Alternate Inputs: Activation is based on a hierarchy of choices of input files of a specified ESDT (first choice, second choice, etc.).

Assumptions: 
The PGE will not be activated unless one of several alternate inputs is available. One input is considered to be “primary” input. Each input has an associated time-out such that if the input is not available within the time-out period, processing will wait for the next alternate through its time-out period, and so on. If the primary input or a higher priority alternate becomes available during the wait period for a lower priority alternate, the PGE will be activated with the available primary input or higher priority alternate if that is the one that becomes available first. For most PGEs the last alternative is a static climatological file which is always available on the Data Processing System.

Requires: 
Specification of each alternate, the preference order, and a time-out for each input. 


Specification of the first alternate as the primary. 


Specification of the category which groups the alternates and the runtime parameter which identifies which input is available.

Data Processing Centers: MODAPS 

PGE Levels and Types:    Ancillary Data Preprocessing

2.
Optional Inputs: Activation is based on availability of one or more specified Optional Inputs of a specified ESDT within a time-out period, after which the PGE is activated without the Optional Inputs. 

Assumptions: 
The PGE will not be activated until the time-outs have expired for the Optional Inputs. The PGE will be activated at that time without any of the Optional Inputs. The time-out for the Optional Inputs begins only after the required inputs are known to be available. The time-outs for multiple Optional Inputs are concurrently “counted down.” 

Requires: 
Specification of each optional input, a time-out for each input (optional), and a runtime parameter for each input to identify which input is available.

Data Processing Centers: GSFC DAAC, MODAPS 

PGE Levels and Types:    L1 5-Minute, L2 5-Minute, L4 8-Day, L4 16-Day, L3 32-Day, L3 96-Day, L4 Yearly

C.6
Metadata-Based Query and Activation

1. Metadata-Based Query: The Data Processing System queries its Databases to determine which granules of each required input ESDT are available. Activation is based on results of this query of metadata attributes of each specified ESDT for available granules that meet the query criteria.

Assumptions:   The metadata attributes on which the Metadata-Based Query is to be made are already in the processing system’s database at the time the PGE instances are scheduled. Associated wait times for specific input ESDTs are also already in the database. 

Requires:         Specification of all metadata attributes for all input ESDTs to be used for the Metadata-Base Query.

Specification of associated wait times for availability of granules of each ESDT to meet the Metadata-Based Query.

Data Processing Centers: MODAPS 

PGE Levels and Types:    L2G Daily, L3 Daily, L3 8-Day, L3 96-Day

2. Metadata -Based Activation:  Activation is conditional based on metadata values of a single input data granule of an ESDT. If the expected granule for this data processing period has the required metadata values, the PGE is executed; if not, the PGE is not executed.

Assumptions:  The metadata attributes on which the Metadata-Based Activation is to be made are already in the processing system’s database at the time the PGE instances are scheduled. 

Requires: Specification of all metadata attributes for the input ESDT to be used for the Metadata-Based Activation. 

Data Processing Centers: MODAPS 

PGE Levels and Types:    L2 5-Minute

C.7
Mimimum Number of Granules

Minimum Number of Granules: Activation is conditionally based on availability of a minimum number of data granules of a specified ESDT.

Assumptions: The PGE instance has at least one required input ESDT but will run without the full set of input granules of that type for the time span of the data processing period. The quality of the output granules may be reduced by running with fewer than the full set of input granules, but the quality is still good enough if at least a minimum number of input granules are available.

Requires: Specification of the time span of the data processing period for which the input granules are required so that the Data Processing System can determine the number of granules expected in the full set for the ESDT. 

Specification of the minimum number of input granules of each ESDT that will ensure an acceptable quality of the output products. 

Data Processing Centers: MODAPS 

PGE Levels and Types:    L2 5-Minute, L2G Daily, L3 Daily, L3 8-Day, L4 8-Day, L3 16-Day, L4 16-Day, L3 Monthly, L3 32-Day, L3 96-Day, L3 Yearly, L4 Yearly

C.8
Run-Time Parameters

Runtime Parameters: PGEs make use of two types of Runtime Parameters, Static and Dynamic. Dynamic Runtime Parameters are determined by the Data Processing System and passed to the PGE scripts at runtime. These are put into the instantiated PCF by the PGE script. Static Runtime Parameters are associated with the installed versions of the PGEs. These are either embedded in the PGE script or the PGE code. If they are in the PGE script, it inserts them into the instantiated PCF.

The Ocean Data Day Production Rule is a special case for Oceans Processing in which an extended date and time beyond the current calendar day defines the “Ocean Data Day”.  It is determined from fixed delta times provided by the MODIS Oceans Group.  At the Level 2 PGE processing the Data Processing System uses the information provided to determine the date and time before and after the current processing data day to bracket the current Ocean Data Day and passes this information to the PGE instance. The PGE uses this information to set the Ocean “start and end dataday” in output space-binned granules of ESDTs. Each of the space-binned granules may have their Ocean Data Day set to the current day, the previous day, or the subsequent day.  For Level 3 daily PGE processing, the Data Processing System uses the “start and end dataday” in the input granules to stage the data that belong to the current Ocean Data Day and passes the "start and end dataday" to the PGE as runtime parameters. For subsequent 8-day through yearly PGEs, the Data Processing System passes the bracketing "start dataday" and "end dataday" runtime parameters to the PGEs and stages the data for granules with data days that fall within the bracketing values of these runtime parameters.

Assumptions: The Dynamic Runtime Parameters are determined by the Data Processing System and passed to the PGE script at runtime. The Static Runtime Parameters are known to the PGE script or to the PGE itself.

Requires:  The Data Processing System passes the Runtime Parameters to the PGE instances.

The PGE script builds the instantiated PCF and inserts the relevant Runtime Parameters into the PCF. 

Data Processing Centers: MODAPS

PGE Levels and Types:  L2 5-Minute, L2G Daily, L3 Daily , L4 Daily, L2 8-Day, L4 8-Day, L3 16-Day, L4 16-Day, L3 Monthly, L3 32-Day, L3 96-Day, L3 Yearly, L4 Yearly

C.9
File Update

File Update:  A Production Rule allowing files to be staged for updating by PGEs and archived when the PGE has completed its run is provided by MODAPS, but was not allowed by ECS. 

Assumptions: The Data Processing System ensures that the planning and scheduling is performed such that the update files will be created by the PGEs on the day required and that they will be available for subsequent runs of PGEs. If any there is any order in which a PGE must run, this order will be correctly performed. The update file is opended with modify access by the PGEs.

Requires: The file to be updated is available online for the PGEs that read and write to it at the time the PGE is scheduled for execution. 

The Data Processing System keeps track of the file and ensures that it is updated by subsequent PGE runs in the correct order specified in the Production Rule. 

The Data Processing System allows only one PGE instance to update the file at any one time.

Data Processing Center: MODAPS

PGE Levels and Types: L3 Daily, L4 Daily, L4 8-Day, L4 Yearly
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