Conceptual Documentation for Uploading the Data Exchange
Last Modified:  May 5th, 2006

Purpose of this Document:  To explain what you are really doing when you upload the data during the data exchange.  
Definition of Matching: Records are loaded into the Exchanger Holding Area in order to review data coming from a source outside your database.  In order to compare data between records that are in the Holding Area and records currently in your Biotics Tracker, the records must be matched.  That is, the software must make a connection between incoming records and the target records (‘target’ refers to your program’s Biotics Tracker).  Matching allows for the records in both databases, incoming and target, that represent the same tables and fields to be linked so that the data contents in each can be compared.  During the matching step, nothing is being changed in your target database.    

When matching element records, they must always be matched in a specific order; global, national and then subnational records.  Before the element records are matched, however, the Domain and Supporting records, References, and Scientific Names must be matched and committed before proceeding to the Element Global match.  These other non-element record types have to be committed before working with the element records because these non-element record types contain data that are referenced in the element records (e.g., a scientific name is being used as an s_name in an element_subnational record).  After all of the element records are matched the rules can then be applied.
Definition of Applying Rules:  This step involves specifying a set of rules, or ‘rule set’, for each logical record type that will be imported.  The rule set for a logical record will define which tables and fields overwrite related tables and fields in the target Biotics.  The Import rules must be applied in the following order: reference, scientific name, element global, element national, element subnational (there are no rules for domain tables).  Specific information about the rules in the rule sets used during the upload portion of the data exchange are explained below at each appropriate step.  Tables and fields where data have been flagged by the rule set must be reconciled before the records are committed to the target database.
Definition of Commit: Committing any record type to the target database, whether it is element or another type, such as Domain or Element Stewardship records, all involve the same process.  The import rules applied to the set of records to be committed determine whether incoming data in the Exchanger Holding Area will overwrite what is presently in the target Biotics database when the Commit takes place.  The Commit is the last step in any upload process, including the data exchange, whereby the incoming data are either accepted or rejected into the target database.  Accepted data will appear in the Holding Area with a green thumbs-up and a green flag.  These accepted data will overwrite the corresponding fields in the target database.

Furthermore, the commit process will also automatically change certain fields, based on the incoming data.  This will only happen for records where changes are being made; if a record is rejected, no changes will be made to the target record.  Here are some examples:

· If your commit changes to a heritage rank (e.g. s_rank), the rounded rank will be recalculated.

· For ENT and EST, the d_maintained_by_status_id will be set to 2 (i.e. locally maintained).  This is noted here because the committer does change this field, but it is a field that NatureServe maintains.

· For ENT, the n_received_date field will be updated to the date the record was committed; for EST, the s_received_date will be updated.

· For scientific_name, Exchanger will take the incoming formatted_scientific_name, strip off the formatting tags, and put the result into scientific_name.

All of these automatic processes can be suppressed if needed.  Please submit a request to the support desk if you need help configuring Exchanger.

The commit process does not automatically update version date fields in the target database, unless the user uploading data specifically has set up the import rules to accept the incoming data.  Also, version author fields (these fields are included in number of record types including all Ranking Forms (EGR, ENR and ESR), Characterization Abstracts (CAG, CAN, CAS) and Element Groups just to name a few) are not updated automatically either.   These fields are mentioned specifically because they can be considered metadata fields, so it is pointed out that they require user intervention in order to be updated.  

The Commit process does update the audit log fields, so the changes made to the data in the target database are recorded in the audit log for the fields that did change.  The user recorded in the audit log will be the username of the individual processing the project, plus the project number from Exchanger. Rec_last_mod date and rec_last_mod user get updated automatically when a record is committed.  
Specific Steps of the Data Exchange, a conceptual description of each follows:

1) Reparent EOs and deleted element Records in Tracker

Before beginning your upload work in Exchanger, you may need to manually delete element records from your database because your program scientists and NatureServe scientists have agreed that the element should not exist in your database.  Deletions will appear on the botany and zoology memos.  Deleting the records before loading your project into Exchanger is necessary in order for your upload to work correctly (e.g. the UID synchronization).  Presently, there are 3 possible types of deletions.  The deletion types are related to the presence or absence of attached EOs.  You will perform type 1 and type 2 deletions in the beginning of the upload, and type 3 deletions will be performed towards the end of the upload.  It is still necessary to check to be sure that any element slated for deletion does not have EOs attached before proceeding with the deletion.  NatureServe’s staff has attempted to find all elements that are slated for deletion that do have EOs attached, but we are unable to detect those EOs that have been added since you sent us your data exchange data.  You may have zero, one, two, or three types of deletions to perform for any given exchange upload.    

2) Match and commit domain tables

Domain records are lookup tables that contain standardized or categorical data. 

Domain records are automatically exported when referenced by either an exported 

logical or supporting record. Domain records can be matched and committed to the target  database. These records do not usually changed but sometimes they do and in the latest patches applied there may be discrepancies between the incoming Domain records and those of the target database and these records need to be reconciled before moving on with the exchange. For a more thorough explanation, please see the online Help in Biotics Tracker called ‘Overview of Domain Matching’.

3) Match and commit supporting records
Supporting records are records that are referenced by exported logical records and are therefore automatically exported during the exchange process. Therefore, some of the supporting records will be processed simultaneously as the record or records that reference them are processed, while other supporting records will need to be matched and committed before moving on to other steps in the process.  The types of supporting records that are usually processed simultaneously with the record that references them include SHAPE and SOURCE_FEATURE records.  All other supporting records will need to be processed explicitly, such as Reference, Scientific name, and Element records.  Supporting records only need to be matched and then committed.  It is fine if the supporting records match and it is fine if they are new.  Supporting records automatically get a rules status of reject, so there is no need to apply import rules to supporting records.   
4) Match, apply rules and commit References

References need to be reconciled (match, rules and commit) before moving on to the element portion of the exchange because they are cited throughout the element data.   For example, any table in the biotics database that calls a reference stores the reference_id in the field where the reference is being used (exps. element_global.concept_reference_id = reference.reference_id or scientific_name_ref.reference_id = reference.reference_id) and any changes to the references themselves need to be resolved before the tool will be able to reconcile where reference_ids have changed in any table in the target biotics.  In plain language, Exchanger requires the user to reconcile differences in the actual references themselves before reconciling where references used in the database have changed (i.e. a new reference was added to the element reference table for a species which means an update to the element_subnational_ref table).

5) Match, apply rules and commit Higher_Class_unit

Higher_Class_Unit records must be processed during the data exchange because we need to identify which incoming Higher_Class_Unit record corresponds to which target record.  The purpose and process is similar to domain and reference processing (above).  Higher_Class_Unit records must be matched, have rules applied, and be committed.     
6) Match, apply rules and commit Scientific Names 
See #3 for References. The same logic there applies here.
7) Match, apply rules and commit Element Groups

See #3 for References. The same logic there applies here.

8) Match Element Global records 
When matching the Element Global (EGT) records, the application is attempting to link the taxonomies between the data sent back from the central Biotics and your NHP/CDC target Biotics.  During the data exchange, the NatureServe and NHP/CDC scientists reconciled element records where there were mismatches or where the taxonomy needed updating.  The UID synchronization performed at the beginning of the upload insures that in cases where there were record replacements (in the Exchanger environment these are called ‘manual matches’) that the elements in the Exchanger holding area are matched correctly to the element in the NHP/CDC target database.  For example, during the data exchange the central NatureServe scientist and the NHP/CDC scientist agree that the element records for Solidago multiradiata should be replaced with the element records for S. cutleri; the UID synchronization will ensure the NHP/CDC’s target record for S. multiradiata is replaced with the element record for S. culteri in the Exchanger holding area.   Typically, these kinds of changes show up on the science memos as S_NAME changes, even though different element records are actually being sent back.  The UID synchronization takes place as soon as the user begins to load data into a new Exchanger project.  
When matching EGTs during the upload of the data exchange, the Generic Matcher is used.  The Generic matcher uses the UID and the unique indexes.  These unique indexes are the alternate keys of EGT.  Check the Biotics data model (element_global table_ if you’re interested in knowing what the alternate keys are for the Element Global table.  Since you’ve performed the UID synchronization, nearly all of the EGTs should match based on the UIDs.  In some cases, there may be cases where there are two target records that match to one of the incoming records.  This is what is referred to as a ‘Collision’.  

Here is one scenario explaining why a Collision might happen. The NHP is maintaining a subspecies or variety s_name at the full species level (the related EGT is for the full species), when the subspecies or variety EGT should be maintained.  During the data exchange, the central scientist links their ssp. or var. record to the appropriate ssp. or var. element record in the central database.  When the data are sent back the ssp./var. record will automatically cause the full species EGT to be sent back and the NHP might already have that EGT.  

9) Apply rules to Element Global records
When applying rules, the application is using a pre-configured set of rules that were established by NatureServe.  These rules determine (1) the “flagging” of incoming NatureServe data for NHP review and (2) the update or insertion of NHP and NatureServe data into the databases.  Before proceeding to this step, all matching issues must be resolved.  
Users open the Element Global logical record level, apply the ‘None’ filter to capture all of the elements. Click the ‘All Records’ box, and click Apply Rule.  Select the element global ruleset called dx_NHP_import_from_NatureServe.  This includes all child tables (e.g. element_global_rank, eo_specs, taxon_global, animal_cag, plant_cag, etc).  All new records from NatureServe will be automatically added.  For matched records, NatureServe data will overwrite your data except internal notes*.  Updates to this field from NatureServe will be rejected.  Also, for all new records you have created, your create date* and create user* fields will be preserved.

* in the element global table and child tables, internal notes, rec create date and rec create user are the only three fields that are not overwritten with NatureServe data.

Changes to elcodes and global ranks will not be flagged.  You must refer to the NHP_code_changes report and the NHP_GrankCompare report you run as part of this step (see step 10).  New records are also not flagged in any way, therefore to review these records, refer to the NHP_elements_added report you run (see step 14).

Zoological EO Rank specs are not added to your database as they are still in draft form and have not been thoroughly entered into Biotics.

At this point the changes can still be undone, as they have not been committed to the database.  All records must have rules_done in the rec_status column before you can proceed.
10)  Review EGT reports and commit

The following are the EGT reports:
1. NHP_code_changes: Shows records where the ELCODE_BCD field will be changed.

1. NHP_elements_added: Includes new elements that will be added to your database.

1. NHP_GrankCompare: Lists records where g_rank will be changed when you commit the element_global records.  

These reports provide information on some of the global changes that will be committed into the target tracker.  Other changes, including those made to the EGR, XCAG, and other child tables of element_global are not captured in reports.  


When the global data are committed, the incoming data from the central Biotics Tracker will overwrite the global data in the local Biotics Tracker.  This overwrite occurs at the element_global logical level, in addition to all of the child tables of EGT (EGR, XCAG, EO Rank Spec and EO Spec).
11)  Element National, match, apply rules and commit

Matching ENTs: The Alternate Key matcher is used to match ENTs and this matcher ensures that the ENTs get matched a) the correct target ENT and b) and that the incoming ENT gets linked to the correct corresponding EGT.  The Alternate Key matcher, when applied to ENT, matches on a combination of element_national.element_global_id and element_national.nation_id. (Note: the UID is another alternate key in ENT, but the matcher first matches on element_global_id and nation_id, and then UID).
Apply Rules to ENTs: 
Before proceeding to this step, all matching issues must be resolved.  

Users open the Element National logical record level, apply the ‘None’ filter to capture all of the elements. Click the ‘All Records’ box, and click Apply Rule.  Select the element national ruleset called dx_NHP_import_from_NatureServe.  All new records from NatureServe will be automatically added and for matched records, NatureServe data will overwrite NHP data, except internal notes.  Updates to this field from NatureServe will be rejected.
At this point the changes can still be undone, as they have not been committed to the database.  All records must have commit_done in the rec_status column before you can proceed.
Commit ENTs: When committing the ENTs during an upload the incoming ENTs from the central biotics completely replace the ENTs and their data contents of the ENTs in your program Bitoics.  These rules are defined in the rules set, and when you commit these records the data in the holding area overwrites the data in you Biotics tracker.
12) Element Subnational match 
The Alternate Key matcher is also used to match ESTs to ensure that the incoming EST is matched to the correct target EST and that the record gets linked to the correct corresponding ENT.    The alternate keys for EST are element_subnational.element_national_id and element_subnational.subnation_id (Note the the UID is another alternate key, but the matcher first matches on element_national_id and subnation_id, and then on UID).
13) Apply Rules to Element Subnational

Before proceeding to this step, all matching issues must be resolved.  Users open the Element Subnational logical record level, apply the ‘None’ filter to capture all of the elements. Click the ‘All Records’ box, and click Apply Rule.  Select the element subnational ruleset called dx_NHP_import_from_NatureServe.  All updates made by NatureServe will be rejected and NHP data will be preserved, with the following exceptions:

Subnational Name (SNAME), Subnational Rank (SRANK) and the distribution fields in Taxon Subnational Dist (origin, regularity, distribution confidence, current presence/absence and population) will be flagged if NatureServe has made updates.  See step below (step 14) on how to clear flags.  
All new records from NatureServe will also be flagged for review.  To review these records, refer to the New EST report included with your exchange documentation (specifically referred to in the memo from the sciences).  If you wish to accept all these new records, apply the rule set named ‘ALWAYS_ACCEPT_ALL.ELEMENT_SUBNATIONAL_RST’.  
14) Run Element Subnational reports and clear rules flag

There are two element_subnational reports: NHP_sname_changes and NHP_srank_changes.  Return to the project browse window, and open the report utility to run these reports.  Review the information and refer to the botany and zoology memos for more information.  The user can now return to the import project, reopen Element Subnational and clear any flags.  Sort on the rec_status column or apply filter to select records with rules_flag status.
Open these records and review the flagged data.  Refer to the reports, memos and other communications with science staff (i.e phone calls and emails that may have taken place throughout the year or during the exchange process).  To accept the data, click the red flag next to the field, at which point it turns green (since there is a green thumbs up next to the green flag, this means the data will be accepted).  To reject the data, click the red flag, at which point it turns green and click the green thumbs up so it turns into a red thumbs down (red thumbs down next to the green flag means the data will be rejected).  Save the record when you are done (the record status should now be rules_done).

If you decide to reject any incoming values, please inform the appropriate NatureServe science staff member working on your exchange, so we can note the disagreement and/or make the changes in the central databases as well.

At this point the changes can still be undone, as they have not been committed to the database.  All records must have rules_done in the rec_status column before you can proceed.

15) Commit Element Subnational records

Committing ESTs, as with all of the other commits, allows the data where the rule was set to ‘accept’ to overwrite the data in the target tracker.  Before the ESTs can be committed, any data review required should be completed.  Any flags that remain on fields should be removed, and if flags are not removed the records with remaining flags will fail if committed.  
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