Fe6 Ensemble Architecture
[bookmark: _GoBack]In the directory dithers.byu.edu/data/fe6, each book has a directory named by a dot-separated concatenation of our assigned ingest number and a unique short title (e.g. 000001.TheElyAncestry). A book’s directory includes (1) the PDF of full document, named with the book’s unique short title; (2) the meta-data for the book in the file meta.xml including at least a full reference citation, the unique short-title key, the book’s language, the URL for the book on dithers, and a URI for the book in FamilySearch.org; and (3) eight working subdirectories: 1.pages, 2.tools, 3.json-from-osmx, 4.json-working, 5.json-final, 6.osmx-merged, 7.osmx-enhanced, and 8.gedcomx. (In the notes below, let “<BookID>” stand for the books’ directory (e.g. dithers.byu.edu/data/fe6/000001.TheElyAncestry)

Fe6.1 “Prepare” document
input: the pdf file for a book in <BookID>
output: five files (pdf, txt, html, png, xml) for each page in <BookID>/1.pages/<PDFpage#>.<ext>
1. Split pages -> .pdf
2. Run PDF indexer to add: .txt, .html, .png, .xml
Fe6.2 “Extract”
input: the five files for each page in <BookID>/1.pages
output: populated (input target ontology) osmx in <BookID/2.tools/<Tool>/osmx/<PDFpage#>.xml
· FROntIER – hand-created rules 
1. Allow a user to create rules (eventually, with Annotator.sm support)
2. Apply rules, yielding osmx output
· GreenFIE – pre-created rules (created by observing users working with COMET)
1. (Initialize rules for a new book by seeing if any previously-learned rules apply)
2. Apply rules, yielding osmx output
3. (Create and apply rules as users work with COMET to correct extractors)
4. (Apply new rules for subsequent batches of the same book)
5. (Update rule repository for subsequent books)
· ListReader – discovered patterned rules
1. Apply ListReader to find data patterns and build extractors for a book
2. (Automatically label data patterns)
3. Label remaining unlabeled data with COMET/ListReader interface
4. Apply completed extractors, yielding osmx output
5. (Update automated data-pattern labelers) 
· OntoSoar – NLP/cognitive-reasoner discovered assertions
1. Preprocess text: OCR Error correction, sentence chunking, (name & date recognition)
2. Apply, yielding osmx output
3. (Update parsing and cognitive-reasoning rules based on feedback loop)
Fe6.3 “Split & Merge” extracted data into forms
input: osmx docs in <BookID>/2.tools/<Tool>/osmx and <Form>BaseForm.xml files in fe6/common
output:  json files in <BookID>/3.json-from-osmx/<Form>/<PDFpage#>.data.json & .form.json
1. Run ConstraintEnforcer to check and correct (or prepare a message to be sent to a user to check and correct) errors/anomalies
2. For each form, page, and tool, split osmx docs into Person, Couple, ParentsWithChildren forms in <BookID>/2.tools/<Tool>/<Form>/<PDFpage#>.xml
3. With GreenFIE, merge input osmx docs for each page, tool, and form and generate json files


Fe6.4 “Check & Correct” with COMET
input: data.json and form.json for form and page in <BookID>/3.json-from-osmx/<Form>
output: checked & corrected json file for the form and page in <BookID>/5.json-final/<Form>/<PDFpage#>.json
· COMET + json2osmx converter
1. Display page and filled-in form for page
2. Allow save of (partial) work in <BookID>/4.json-working/<Form>
3. (With GreenFIE-HD, learn new rules, apply them, and update working rule set)
4. Run “Sanity Check” and iterate with user to finalize work
5. Generate checked & corrected osmx docs
6.  (With GreenFIE-HD, compute PRF for accuracy reporting and tool feedback) 
· (Batch-processing System)
1. Serve a batch of five(?) pages to a user
2. Monitor batches for a book
· Track user progress (reassign batches, if necessary, from 4.json-working)
· With GreenFIE-HD, track accuracy of automatic extraction (if high enough, auto-complete book, placing results in  <BookID>/5.json-final/<Form>/<PDFpage#>.json; if too low, withdraw book)
· (Provide PRF results as feedback for extraction tools)

Fe6.5 “Generate” populated family-tree ontology
input: checked & corrected or auto-generated json files in 5.json-final/<Form>
output: merged and enhanced osmx docs for each page in <BookID>/7.osmx-enhanced/<PDFpage#>.xml 
1. For each page, merge the data in the json Person, Couple, and ParentsWithChildren’s forms, placing the output in <BookID>/6.osmx-merged/<PDFpage#>.xml
2. With FROntIER inference, infer Gender, InferredBirthName for children without surnames, inverse couple relationships, and InferredMarriedName for female spouses without married surnames; put the result in <BookID>/7.osmx-enhanced/<PDFpage#>.FamilyTree.inferred.xml
3. (For each page, pick up additional information such as Gender from relationships like “son of,” and eventually, any other initially extracted information not sent through the pipeline)
4. Apply (Duke) entity resolution for Person within a page and generate DuplicatePerson object set and Person-DuplicatePerson relationship set
5. Put the results of (2)-(4) in <BookID>/7.osmx-enhanced/<PDFpage#>.xml

Fe6.6 “Convert” to GedcomX
input: osmx doc for each page in <BookID>/7.osmx-enhanced plus the .xml docs for pages referenced in the input osmx doc, which are in <BookID>/1.pages/<referencedPage#>.xml
output: GedcomX xml document for each page in 8.gedcomx/<PDFpage#>.gedcomx.xml
1. Transform each input osmx doc to GedcomX
2. Export GedcomX doc to LLS (Linked Lineage Store) FamilySearch.org/search
3. (Stitch info in the pages together into a single GedcomX document representing a family tree for the entire book)
