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The Goal of EO Updates
Full Data Exchanges (DX) are costly and time consuming for both the member programs and NatureServe.  Much of the time involved is spent on taxonomic reconciliation of the elements, which the EO upload is completely tied to during Data Exchange.  The EO Update process has been developed to allow for a quick update of as many of a program’s EOs as possible without any Science Department staff involvement for taxonomic reconciliation.

This will allow a program that has completed work on many of their EOs, but that is not scheduled for a DX in the near future, to get those updates to the NatureServe database in a timely manner.  This will result in a more up-to-date Multi-Jurisdictional Data (MJD) dataset ensuring users of our network’s MJD benefit from the most current data possible.

Differences from Data Exchange

The two main differences between EO Updates and Data Exchanges are a difference in process and frequency.

This process will not replace full DX with programs.  While a full DX does update a program’s EOs in the MJD, it also serves other purposes.  The EO Update will not involve the update of any element-level data (e.g. SRank or taxonomic changes) here at NatureServe.  It will also not involve the return of any data to the member program, meaning no member program upload will take place and no EGT data (e.g. GRank) will be updated in the member program’s database.  
The sole purpose of the EO Update will be to have a member program send its EOs to NatureServe and have NatureServe update as many of them as possible in the central MJD database.  The determination of which EOs (and their corresponding Source Features) get updated will be discussed in more detail below, but the root of it will be that  EOs will only be updated where there is no taxonomic ambiguity between the EOs sent by the member program for the Update and what was received during the program’s last DX.  NOTE: This means that there is not a guarantee that EOs sent to NatureServe will be updated.  Because we will not have scientists involved with taxonomic reconciliation if there is any question about whether the taxonomic treatment of an element has changed since the last science review (i.e., the last DX) then those EOs will not be processed until the next DX.  In being dropped from the process the EOs on ESTs with ambiguous taxonomy will neither be updated nor deleted.
Additionally, the EO Update will often be driven by member programs and not NatureServe.  As opposed to a full DX, which NatureServe schedules with member programs on as close to an annual basis as possible, an EO Update is meant to occur anytime a member program feels they have some EO modifications that they would like NatureServe to have immediately.  This could be a one-time update after a program has done a lot of work on a taxonomic group or it could be a monthly occurrence for programs that feel that is merited by the amount of work they complete.

EO Update Process

This section will describe the process on the member program and NatureServe side.  It is not meant to serve as a list of instructions to follow (available separately), but instead to ensure that member programs understand both the level of effort they should expect on their end as well as how NatureServe will process the data, including the decisions about which EOs will and will not be updated.

Member Program Export

The EO Update export will be very similar to that of a full DX.  The member program will ensure that their EO data is in good shape with some QC steps and then use the EO Update export template to export their EOs and Source Features.
It will be possible for the member program to export all tabular EO data, or to include/exclude EOs based on a list of EST records.  The latter option might be used to select only a group of ESTs that have updated EOs or to exclude ESTs that have EOs that are currently being worked on and are not ready for a NatureServe update.  Inclusion/exclusion of EOs must be done at the EST level, meaning a program will not have the option of sending some but not all of the EOs on a particular EST.  The reason being that if you’re including an EST, ALL EOs for that EST must be included so that there is no question for that record about which EOs should be updated, inserted, or deleted.

While Element records will not be explicitly exported in this process they will still be included as Supporting records (skeletal records containing only the required fields).  This means that for all tabular EO data exported, a skeletal version of the EST/ENT/EGT records will also be sent.  Similarly, Scientific Name and Reference records for those elements will also be exported as Supporting records.  These Supporting records will help NatureServe match up EOs and determine where taxonomic ambiguities exist.
The spatial data will be exported using the same Mapper extension used in a full DX.  This will result in the export of all spatial data regardless of whether the tabular EO data was exported, but NatureServe will only utilize the points and polygons associated with the tabular EOs received that have no taxonomic ambiguity (i.e., that are sent by the program and not excluded from the EO Synch as described below).
NatureServe Upload 

When NatureServe receives an EO Update packet from a program the data will be loaded into our Biotics Exchanger holding area just like in a DX.  
Any mention of “Incoming” records refers to the records exported by the program and sent to NatureServe for the EO Update.  Any mention of “Target” records refers to the records in the NatureServe central Biotics database that are to be updated.
Also note that when an EST is excluded in the process below the “EOs” of that EST includes the Source Features as well.  Sometimes this will be stated explicitly, but often the EOs and they’re corresponding Source Features will be referred to simply as “EOs.” 

EST and EO Matching
The EST Supporting records and the EO records will both be matched only on UID.  The UID is a network-unique value assigned by Biotics every time a new record is created in Tracker.  It is composed of two fields, the OU_UID and the SEQ_UID.  For ESTs this pair is ELEMENT_SUBNATIONAL_OU_UID and ELEMENT_SUBNATIONAL_SEQ_UID.  For EOs this pair is EO_OU_UID and EO_SEQ_UID.  These UID values may be automatically updated during a DX but should not be updated by any user or other process.  

It is important to note that this is a “dumb” match.  That is, it basically links records that have previously gone through a DX and identifies NEW records that have not.  It does not look at any other fields to ensure a good match (this will be done later).  Therefore it could be thrown off by some practices that stray from network methodology, namely record hijacking.  A “hijacked” record is one that is taken over to represent an EST or EO that did not previously exist in the database.  For example, let’s say a program has an EST that it no longer needs and has a new EST that it needs to add.  Instead of deleting the obsolete EST and adding a new EST, the program simply modifies all the fields in the obsolete EST so that it now looks like the new one.  If this happens then the UID associated with the “new” EST will be the same as that of the old one and it will match the old one even though it represents a different element.  During the EO Update process, checks will be performed to identify and screen out records such as this, leaving them for the next DX to be handled.  See below for how this is done.  However, please always follow the standard procedures and methodology when adding and removing records from Biotics.  Never hijack records of any type!
Identifying Taxonomic Ambiguity

Once the Supporting ESTs and the EOs are matched NatureServe will identify those ESTs for which there is some taxonomic ambiguity.  The EOs associated with these ESTs will be excluded from further processing and will not be updated in the NatureServe central database.  Seven criteria are used to do this:  1. no EST UID match, 2. EST match to an inactive record, 3. different SNAMEs, 4. EST maintained by status not equal to “L”, 5. broken EO “link box”, 6. related standard/nonstandard element excluded, 7. parent/child element excluded.  Each of these will be explained further below.
1.  No EST UID Match – If there is no EST in NatureServe’s central database (i.e., the Target database) with the same UID then the EST  has not previously gone through taxonomic reconciliation during a normal DX.  Without a matching EST in the Target database there is no EST to put the Incoming EOs on so they will be excluded from this process and will have to wait until the next DX to be updated.

2.  EST Match to an Inactive Record – If an EST matches on UID but the Target EST is on an inactive EGT then this is no longer a valid Target EST.  The Incoming EST and its EOs will be excluded from this process and will have to wait until the next DX to be updated.
3.  Different SNAMEs – If an EST matches on UID but the SNAME of the Incoming EST is not the same as the SNAME of the matched Target EST then some taxonomic change may have occurred that needs to be reconciled prior to the EO update.  Any EOs on these ESTs will be excluded from this process and will have to wait until the next DX to be updated.
4.  EST Maintained by Status Not Equal to “L” – If an EST matches on UID but the Maintained By Status of the Target EST is not “L” (locally maintained) then either a NatureServe scientist has made some change to the EST that requires member program review during the next DX or at the last DX the member program did not have this record, in most cases because the program did not recognize the element as valid taxonomically.  Any EOs on these ESTs will be excluded from this process and will have to wait until the next DX to be updated.

5.  Broken EO Link Box – The EO Link Box is a new concept that has not been introduced prior to this process.  It refers to the two ways to arrive at a Target EST from an Incoming EO.  The first way is to follow the links from the Incoming EO to the Incoming EST (i.e., the EO/EST relationship from the program’s database) and then from the Incoming EST to the matched Target EST (based on the EST UID match).  The second way is to follow the links from the Incoming EO to the matched Target EO (based on the EO UID match) and then from the Target EO to the associated Target EST (i.e., the EO/EST relationship from NatureServe’s database).  
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Figure 1: Complete EO Link Box
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Figure 2: Broken EO Link Box

If both paths lead to the same Target EST then we have a complete EO Link Box (as shown in Figure 1).  However, if the Target EST reached from one path is different than that reached by the other then we have a broken EO Link Box (as shown in Figure 2).  A broken Link Box would most likely be caused by a taxonomic change that moved the EO to another EST in the program’s database.
The EO/EST relationship aspect of the Link Box (see Figures 1 and 2 above) will always exist and is not influenced or changed by the process.  The UID matches are a product of the matching of records during the EO Update, and don’t have any value or meaning outside of this process.  
Whether an EST and its EOs will be excluded based on the EO Link Box depends on the specific situation.  The following cases illustrate how this criterion is implemented:
· Cases where there is no EST UID match: All EOs of these ESTs are already excluded based on our first criterion above “No EST UID Match.”  
· Cases where one or more MATCHED EOs on an Incoming EST have a broken EO Link Box: All EOs of these ESTs (Incoming EST and matched Target EST) will be excluded from this process and will have to wait until the next DX to be updated.  
· Cases where all Incoming EOs on an Incoming MATCHED EST are NEW.  In other words, if a program adds one or more EOs to an EST that previously had zero: The EOs on the Incoming EST will be excluded from this process and will have to wait until the next DX to be added.  
      This is primarily to maintain a conservative approach to the process, since EOs added to a record that previously had none could mean that the taxonomic concept of the record had changed.  (A new concept should trigger creation of an entirely new element record, but in practice element records that are only slightly expanded/contracted in concept are sometimes “hijacked.”)
· Cases where all MATCHED EOs have a complete EO Link Box but one or more Incoming EOs exist with no EO UID Match (NEW EOs): The EOs of the ESTs will NOT be excluded in the EO Update.  In other words, new EOs added to an EST that already had EOs during the previous DX will be added during this process assuming no other criteria exclude the EST.
6.  Related Standard/Nonstandard Element Excluded – If an Incoming EST with EOs is excluded due to criteria 1-5 above and another Incoming EST with EOs is a related Standard or Nonstandard to the first EST, the related EST and its EOs will also be excluded.  While it is probably rare for a program to maintain EOs on a Standard and Nonstandard EST that are related, it is possible within the Biotics framework.  In order to make sure nothing slips through the cracks the entire “group” of related Standard and Nonstandard taxonomic treatments will be excluded if one of them meets some criteria above.  The reason for this is that if taxonomic ambiguity exists for an EST it is quite possible that the reason for the ambiguity would also affect related records.  
Because the table containing data on related Standard and Nonstandard elements is maintained in the Central database and is not present in the Incoming data the identification of these related records must be based on the Central database.  Figure 3 illustrates the method used to identify these records.  
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In Figure 3, the incoming EST X is already excluded due to some other criteria and is matched by UID to Target EST1.  Based on the NatureServe table of related Standard/Nonstandard elements there are two Target ESTs (EST2 and EST3) related to Target EST1.  EST2 was also matched to an Incoming record, EST Y, whereas EST3 was not matched to any Incoming record.  Based on this exclusion rule any Incoming or Target EOs on EST X, EST Y, EST1, EST2, or EST3 will be excluded from the process; i.e., the Incoming records will not be handled and the Target records will not be updated or deleted.
This check will only be applied to one “degree.”  In other words, there will be no check for additional elements related to EST2 or EST3 that are not related to EST1. 
7.  Parent/Child Element Excluded – If an Incoming EST with EOs is excluded due to criteria 1-5 above then any parent or child ESTs with EOs will also be excluded.  If a program has changed their treatment of a full species or infraspecies then it would be too risky to assume those changes had no effect on the other levels of the taxon.  

Similar to the related standard/nonstandard elements the parent/child elements will be identified based on the data links within the Central database as illustrated in Figure 4.
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In Figure 4, the incoming EST X is already excluded due to some other criteria and is matched by UID to Target EST1.  Based on the NatureServe table, Taxon_Global, which includes the parent/child link, there are two Target ESTs (EST2 and EST3) related to Target EST1.  EST2 was also matched to an Incoming record, EST Y, whereas EST3 was not matched to any Incoming record.  Based on this exclusion rule any Incoming or Target EOs on EST X, EST Y, EST1, EST2, or EST3 will be excluded from the process; i.e., the Incoming records will not be handled and the Target records will not be updated or deleted.

Similar to the related standard/nonstandard elements criterion, this check will only applied to one “degree.”  In other words, if a parent or child record with EOs is found it will not then be checked for additional parent or child related records to exclude.
Updating Records

Once the list of Excluded ESTs is complete, the EOs and Source Features for those ESTs will all be rejected and any Target EOs and Source Features on the matched Target EST(s) will be left as-is.  For all remaining EOs and Source Features the same Biotics Exchanger rulesets and processes will be used to accept and commit the incoming records to the NatureServe central database.
All Incoming EOs and Source Features that were updated/inserted, or Target EOs and Source Features that were deleted, will have their spatial records updated as well.  Any records that were excluded will retain the spatial points and polygons associated with them; i.e., they will remain unchanged.
Taxonomic Change Scenarios and How They are Handled

Following is a description of several taxonomic changes that may occur in your database and how they would be handled by the process as it is described above.  If there are any changes you have made at your program that are not addressed here and that you would like to have clarification on please let your EO Update contact know so that we can answer your question and update this document.
1. EST name change involving reparenting of existing EOs
a. If some or all of the EOs are moved over to a new EST then the EO UIDs will match, but the EST UIDs will be different.  If they are moved to an existing EST then the EST will be excluded because of a Broken EO Link Box.  If the EOs are moved to a new EST then the new EST will be excluded because of No EST UID match.  In other words, all ESTs with one or more reparented EOs are excluded.
2. EST split with some or all EOs moving to a new or different EST.

a. Same as the EST Sname change above.  The ESTs will be excluded because of either a Broken EO Link Box or No EST UID Match.  EOs that remain with the existing EST are still excluded because the reparenting of some EOs indicates the possibility of a change in taxonomic treatment to the EST that cannot be clarified without a biologist’s review.
3. EST split with all existing EOs remaining on the same EST.

a. If the old EST record is retained, the SNAME does not change, and all the EOs remain on that EST then the original EST will be accepted during the EO Update and the other EST will be excluded either because of No EST UID Match or Different SNAME.  
b. If the SNAME changes and all EOs remain on the EST it will be excluded because of Different SNAMEs.  
4. EST split with EOs distributed among the new ESTs.
a. ESTs will be excluded either because of No EST UID Match (for new ESTs), Different SNAME (if one EST is retained but SNAME changes), or Broken EO Link Box (since one or more EOs was moved). 
5. ESTs lumped into one new EST

a. The new EST and all EOs will be excluded because of No EST UID Match.
6. NEW EO created using an old EO record (record hijacking).  This could be hard to distinguish from a record that is simply being updated.  
a. If the EO is hijacked for use of a new EO on the same EST then the EO Link Box will be complete.  If no other exclusion criteria are met the EST and all its EOs will be processed.  However, this is not a problem because we will be receiving and accepting all EOs for the EST, so when all is committed NatureServe will have the same “EO picture” as the program.

b. If the EO is hijacked for use of a new EO on a different EST then the original EST and all its EOs will be excluded because of a Broken EO Link Box.  NOTE: Do not hijack EOs!

7. EST with EOs  moved to a different (new or existing) EST record, BUT instead of reparenting EOs to the “new” EST, the original EOs are deleted and new EO records representing the same populations are created from scratch.
a. The “new” EST will be rejected because of No EST UID Match, if the EST has not previously gone through a DX, or will be accepted if only some of the EOs are new.
b. If the original EST and its EOs are exported as deleted records, they would be excluded because of their relation to the “new” EST. If you know your program has an example of this during an export please let us know so that we can monitor how the records are handled.

c. If the original EST does not have a relationship to the new EST in the NatureServe database (either standard/nonstandard or parent/child) AND it is exported, we would likely have the original EOs deleted from our database (i.e., the deletions would not be excluded) and the new EST and EOs would be excluded for the same reason cited just above (no EST UID match or EST previously had zero EOs).  On the face of it this does not sound like a desirable outcome.  Further testing or thought should be put into this (the appropriate level indicated by how likely programs think it would be for them to replace instead of reparent EOs).
8. EST with EOs moved to a different (new or existing) EST record.  The existing EOs are reparented to the “new” EST.  

a. The original EST and EOs will be excluded (i.e, the deletions will not be accepted) because of a broken EO Link Box.  The Original EST and EOs will remain as-is.
b. The “new” EST will be excluded either because of a broken Link Box (if EOs were reparented to an existing EST) or No EST UID Match (if EOs were reparented to a NEW EST) or because of its relation to the original, excluded EST.
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