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CHAPTER 1

Overview

Combine is an application to facilitate the harvesting, transformation, analysis, and publishing of metadata records by
Service Hubs for inclusion in the Digital Public Library of America (DPLA).

The name “Combine”, pronounced /kdmbin/ with a long i, is a nod to the combine harvester used in farming
used for, “combining three separate harvesting operations - reaping, threshing, and winnowing - into a single process”
Instead of grains, we have metadata records! These metadata records may come in a variety of metadata formats,
various states of transformation, and may or may not be valid in the context of a particular data model. Like the
combine equipment used for farming, this application is designed to provide a single point of interaction for multiple
steps along the way of harvesting, transforming, and analyzing metadata in preperation for inclusion in DPLA.



https://dp.la/
https://en.wikipedia.org/wiki/Combine_harvester
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CHAPTER 2

Installation

Combine has a fair amount of server components, dependencies, and configurations that must be in place to work, as
it leverages Apache Spark, among other applications, for processing on the backend.

To this end, a separate GitHub repository, Combine-playbook, has been created to assist with provisioning a server
with everything neccessary, and in place, to run Combine. This repository provides routes for server provisioning via
Vagrant and/or Ansible. Please visit the Combine-playbook repository for more information about installation.



https://spark.apache.org/
https://github.com/MI-DPLA/combine-playbook
https://www.vagrantup.com/
https://www.ansible.com/
https://github.com/MI-DPLA/combine-playbook
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CHAPTER 3

Table of Contents

If you just want to kick the tires, the QuickStart guide provides a walkthrough of harvesting, transforming, and pub-
lishing some records, that lays the groundwork for more advanced analysis.

3.1 QuickStart

3.1.1 Notes and Update
* This QuickStart guide provides a high level walkthrough of harvesting records from static files, transforming
those records with XSLT, and publishing via Combine’s built-in OAI server.

¢ As of 9/20/2018, with v0 . 3 on the horizon for release, this quickstart is becoming very outdated. Goal is to
update soon, but in the interim, proceed at your own peril!

3.1.2 Overview
Sometimes you can’t beat kicking the tires to see how an application works. This “QuickStart” guide will walkthrough
the harvesting, transforming, and publishing of metadata records in Combine, with some detours for explanation.

Demo data from unit tests will be reused here to avoid the need to provide actual OAI-PMH endpoints, Transformation
or Validation scenarios, or other configurations unique to a DPLA Service Hub.

This guide will walk through the following areas of Combine, and it’s recommended to do so in order:
* sshing into server
 python environment
* starting / stopping Combine
e Combine data model
— Organizations, RecordGroups, Jobs, Records

* configuration



quickstart.html
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— setting up OAI-PMH endpoints
— creating Transformation Scenarios

— creating Validation Scenarios

harvesting Records

transforming Records

looking at Jobs and Records

duplicating / merging Jobs

publishing Records
* analysis jobs
* troubleshooting

For simplicity’s sake, we will assume Combine is installed on a server with the domain name of combine, though
likely running at the IP 192.168.45.10, which the Ansible/Vagrant install from Combine-Playbook defaults to.
On most systems you can point that IP to a domain name like combine by modifying your /etc/hosts file on
your local machine. Note: combine and 192.168.45.10 might be used interchangeably throughout.

3.1.3 SSHing into server

The most reliable way is to ssh in as the combine user (assuming server at 192.168.45.10), password is also
combine:

# username/password 1is combine/combine
ssh combine@192.168.45.10

You can also use Vagrant to ssh in, from the Vagrant directory on the host machine:

vagrant ssh

If using Vagrant to ssh in, you’ll want to switch users and become combine, as most things are geared for that user.

3.1.4 Combine python environment

Combine runs in a Miniconda python environement, which can be activated from any filepath location by typing:

source activate combine

Note: Most commands in this QuickStart guide require you to be in this environment.

3.1.5 Starting / Stopping Combine
Gunicorn

For normal operations, Combine is run using Supervisor, a python based application for running system processes.
Specifically, it’s running under the Python WSGI server Gunicorn, under the supervisor program named gunicorn.

Start Combine:

sudo supervisorctl start gunicorn
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Stop Combine:

sudo supervisorctl stop gunicorn

You can confirm that Combine is running by visiting http://192.168.45.10/combine, where you should be prompted to
login with a username and password. For default/testing installations, you can use combine / combine for these
credentials.

Django runserver

You can also run Combine via Django’s built-in server.

Convenience script, from /opt /combine:

’./runserver.sh

Or, you can run the Django command explicitly from /opt /combine:

’./manage.py runserver —--noreload 0.0.0.0:8000

You can confirm that Combine is running by visiting http://192.168.45.10:8000/combine (note the 8000 port number).

Livy Sessions

To run any Jobs, Combine relies on an active (idle) Apache Livy session. Livy is what makes running Spark jobs
possible via the familiar request/response cycle of a Django application.

Currently, users are responsible for determining if the Livy session is ready, though there are plans to have this
automatically handled.

To check and/or start a new Livy session, navigate to: http://192.168.45.10/combine/system. The important column is
status which should read idle. If not, click Stop or Remove under the act ions column, and once stopped,
click the start new session link near the top. Takes anywhere from 10-20 seconds to become idle.

Home / Livy/Spark

Livy and Spark Sessions

Apache Livy is what faciliates communciation between the Combine Django application, and a Spark context for processing Jobs. Currently, only one Livy session is permitted.

start new session

Fig. 1: Livy session page, with no active Livy session

You can check the status of the Livy session at a glance from the Combine navigation, where Livy/Spark next to
System should have a green background if active.

3.1.6 Combine Data Model

Organization

The highest level of organization in Combine is an Organization. Organizations are intended to group and organize
records at the level of an institution or organization, hence the name.

3.1. QuickStart 7
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Home / Livy/Spark

Livy and Spark Sessions

Apache Livy is what faciliates communciation between the Combine Django application, and a Spark context for processing Jobs. Currently, only one Livy session is permitted.

D Active Name Livy Session ID Livy Session GUI Status Timestamp Spark Session GUI actions

62 True Livy Session, sessionld 47 47 http://192.168.45.10:8998/ui/session/47 idle April 12, 2018, 12:12 p.m. http://192.168.45.10:4040 m

Fig. 2: Idle Livy session

You can create a new Organization from the Organizations page at Organizations page, or by clicking “Organizations”
from navigation links at the top of any page.

For this walkthrough, we can create one with the name “Amazing University”. Only the name field is required, others
are optional.

RecordGroup

Within Organizations are RecordGroups. RecordGroups are a “bucket” at the level of a bunch of intellectually
similar records. It is worth noting now that a single RecordGroup can contain multiple Jobs, whether they are failed
or incomplete attempts, or across time. Suffice it to say for now that RecordGroups may contain lots of Jobs, which
we will create here in a minute through harvests, transforms, etc.

For our example Organization, “Amazing University”, an example of a reasonable RecordGroup might be this fictional
University’s Fedora Commons based digital repository. To create a new RecordGroup, from the Organizations page,
click on the Organization “Amazing University” from the table. From the following Organiation page for “Amazing
University” you can create a new RecordGroup. Let’s call it “Fedora Repository”; again, no other fields are required
beyond name.

Home / Organizations / Organzation - Amazing University

Organization: Amazing University

Record Groups

Record Group ID Name Description Published? Publish Set ID Created Actions

16 Fedora Repository None Not published April 12,2018, 12:14 p.m.

Create new Record Group
Name

e.g. Fedora Commons
Description

e.g. digital collections

(optional)

Fig. 3: Demo Organization “Amazing University” and demo Record Group “Fedora Repository”

Finally, click into the newly created RecordGroup “Fedora Repository” to see the RecordGroup’s page, where we can
begin to run Jobs.
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Jobs

Central to Combine’s workflow philosophy are the ideas of Jobs. Jobs include any of the following:
¢ Harvest (OAI-PMH, static XML, and others to come)
* Transform
¢ Merge/Duplicate
 Publish
¢ Analysis

Within the context of a RecordGroup, one can think of Jobs as “stages” of a group of records, one Job serving as the
input for the next Job run on those records. i.e.

OAI-PMH Harvest Job —-—-—-> XSLT Transform Job —--> Publish Job

Record

Lastly, the most granular major entity in Combine is an individual Record. Records exist within a Job. When a Job is
deleted, so are the Records (the same can be said for any of these hierarchies moving up). Records will be created in
the course of running Jobs.

Briefly, Records are stored in MySQL, and are indexed in ElasticSearch. In MySQL, you will find the raw Record
XML metadata, and other information related to the Record throughout various stages in Combine. In ElasticSearch,
you find an flattened, indexed form of the Record’s metadata, but nothing much more. The representation of a Record
in ElasticSearch is almost entirely for analysis and search, but the transactional nature of the Record through various
stages and Jobs in Combine is the Record as stored in MySQL.

It is worth noting, though not dwelling on here, that groups of Records are also stored as Avro files on disk.

3.1.7 Configuration and Scenarios
Combine relies on users coniguring “scenarios” that will be used for things like transformations, validations, etc.
These can be viewed, modified, and tested in the Configuration page. This page includes the following main sections:
¢ Field Mapper Configurations
* OAI-PMH endpoints
* Transformation Scenarios
* Validation Scenarios
* Record Identifier Transformation Scenarios
e DPLA Bulk Data Downloader

For the sake of this QuickStart demo, we can bootstrap our instance of Combine with some demo configurations,
creating the following:

* Transformation Scenario

— “MODS to Service Hub profile” (XSLT transformation)
* Validation Scenarios

— “DPLA minimum” (schematron validation)

— “Date checker” (python validation)

3.1. QuickStart 9
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To boostrap these demo configurations for the purpose of this walkthrough, run the following command from /opt /
combine:

./manage.py quickstartbootstrap

You can confirm these demo configurations were created by navigating to the configuration screen at http://192.168.
45.10/combine/configurations.

3.1.8 Harvesting Records
Static XML harvest

Now we’re ready to run our first Job and generate our first Records. For this QuickStart, as we have not yet configured
any OAI-PMH endpoints, we can run a static XML harvest on some demo data included with Combine.

From the RecordGroup screen, near the bottom and under “Harvest”, click “Static XML”.

Run New Job

Harvest Harvests Jobs are how Records are created and introduced to a Record Group. Currently this includes OAI-PMH harvesting, or ingesting Records from Harvest OAI-PMH
static files on disk.
Harvest Static XML
Transform Transformation Jobs change the Records within a Job some way. Currently this includes transformation of the Record's XML document with XSLT or Transform Job
python code snippets. Before running a Transformation, make a pre-configured Transformation Scenario exists.
Duplicate / Duplicate / Merge Jobs do not modify the Record, but can be used to combine multiple Jobs inte one Job, run new or different Validation Scenarios on a Duplicate / Merge Jobs
Merge pre-existing Job, or index to ElasticSearch with a different mapping.
Fig. 4: Area to initiate new Jobs from the Record Group page
You will be presented with a screen to run a harvest job of static XML files from disk:
Name Notes
My Job Name This job is particularly notable and/or interesting because...
Optonal )
Optional
The following are required parameters for this Job x
Provide Static Content
For static harvests, optionally upload content, or provide a folder location on the filesystem where content can be found.
Note: only directories are allowed, all iles in this location will be recursively found and harvested
Upload  Filesystem
Choose file... Browse
Find and Parse XML Records Locate Identifier in Document
Tolocate and parse XML records from the provided file(s), additional information is needed: the root XML element for each record, and if needed, Finally, an optional XPath expression can be provided to locate a unique, meaningful identifier for each document.

‘additional XML namespace declarations.

Note: While not required, this is encouraged. In the absence of an XPath expression to locate an identifier, an MD5 hash of the document's
contents will be created, which might help with potential duplicate records. However, if the document changes harvest-to-harvest, this identifier will
not remain constant. Furthermore, this MD5 hash identifier will propogate through Combine and eventually be used for publishing, which is
important to consider.

RootXML  Because static XML harvests may be looping through many files, directories, archives, or single XML files, a root XML element is needed to
element locate XML documents that should be parsed and used. Uniike XPath, only the element name is needed. For example, a nods: nods would
be sufficient for MODS records with a namespace, or oa_dc for OAI Dublin Core records,

Re-write Because Combine does not use XPath to parse the records, i is possible that records will be relrieved without required namespaces (often Description Example

XML root only deciared at the Here, you may opt for each Record. For example, if providing the XML root

element mods :mods results in root XML nodes that look like <sods: nods>, the declaration xalns Attp: //wew. Loc. gov/nods/v3" could be Use Dublin Core <dc: ident i fier> element. J7dc: 1dentifier
declarations  passed and will be added to each record resulting in <wods :nods xmlns:nods="nttp: / /e gov/mods /43", which s valid XML.

Locate <nods: url> element with access attribute. //mods:mods/mods: Location/mods: url [eaccess)

Root XML Element:

e.g. mods:mods, oai_dc, etc. XPath for Record Identifier:

e.g. /ldcidentifier
Re-write Root XML Declaration (if needed):

e.g. xmins:mods="http://www.loc.govimods/v3"

Fig. 5: Static Harvest Job screen
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Many fields are optional — e.g. Name, Description — but we will need to tell the Harvest Job where to find the files.

First, click the tab “Filesystem”, then for the form field Location of XML files on disk:, enter the fol-
lowing, which points to a directory of 250 MODS files (this was created during bootstrapping):

’ /tmp/combine/qgs/mods ‘

Next, we need to provide an XPath query that locates each discrete record within the provided MODS file. Under the
section “Find and Parse XML Records”, for the form field Root XML Element, enter the following:

’mods :mods ‘

For the time being, we can ignore the section “Locate Identifier in Document” which would allow us to find a unique
identifier via XPath in the document. By default, it will assign a random identifier based on a hash of the document

string.

Next, we can apply some optional parameters that are present for all jobs in Combine. This looks like the following:

The following tabs provide additional, optional parameters for this Job
Field Mapping Configuration  Validation Tests ~ Transform Identfier ~ DPLA Bulk Data Compare

Configuration Name

Default

"add_literals": {},
"concat_values_on_all_fields":

“refove_copied_key":
16 “remove_copied value

p_repeating
“split_values_on all fie
22 "split_values_on_fields": {}

Ln:1 Col:1

Save as new configurations: H What do these configurations mean?

Fig. 6: Optional Job parameters

Different parameter types can be found under the various tabs, such as:
* Field Mapping Configuration
* Validation Tests
* Transform Identifier
* etc.

Most of these settings we can leave as deafult for now, but one optional parameter we’ll want to check and set for
this initial job are Validations to perform on the records. These can be found under the “Validation Tests™ tab. If
you bootstrapped the demo configurations from steps above, you should see two options, DPLA minimum and Date
checker; make sure both are checked.

Finally, click “Run Job” at the bottom.

This should return you to the RecordGroup page, where a new Job has appeared and is running under the Status
column in the Job table. A static job of this size should not take long, refresh the page in 10-20 seconds, and hopefully,

3.1. QuickStart 11
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you should see the Job status switch to available.

#205, HarvestStaticXMLJob @ Apr. 12, 2018, 12:26:28 PM |

® @
@0 e®

Show | 100 3| entries Search:

Total
Job & Record
D Timestamp Name Record Group Job Type Status Finished Is Valid Elapsed Input Notes Count Monitor Actions
205 April 12,2018, | HarvestStaticXMLJob @ Fedora Repository Harvestlob available True False 0:00:26 Nane None s | 250 Livy / [ Dotails |
12:26 pm Apr. 12, 2018, 12:26:28 PM 9.6r/s Spark e
s
All s All 3 All 3 Al § Al 5

Showing 1 to 1 of 1 entries Previous 1 Next

Fig. 7: Status of Static Harvest job, also showing Job failed some Validations

This table represents all Jobs run for this RecordGroup, and will grow as we run some more. You may also note
that the Is Valid column is red and shows False, meaning some records have failed the Validation Scenarios we
optionally ran for this Job. We will return to this later.

For now, let’s continue by running an XSLT Transformation on these records.

3.1.9 Transforming Records

In the previous step, we harvestd 250 records from a bunch of static MODS XML documents. Now, we will transform
all the Records in that Job with an XSLT Transformation Scenario.

From the RecordGroup screen, click the “Transform” link at the bottom.

For a Transform job, you are presented with other Jobs from this RecordGroup that will be used as an input job for
this Transformation.

Again, Job Name and Job Note are both optional. What is required, is selecting what job will serve as the input
Job for this Transformation. In Combine, most Jobs take a previous job as an input, essentially performing the current
Job over all records from the previous job. In this way, as Records move through Jobs, you get a series of “stages” for
each Record.

An input Job can be selected for this Transform Job by clicking the radio button next to the job in the table of Jobs (at
this stage, we likely only have the one Harvest Job we just ran).

Search:

Select “  JobID Name Record Group Job Type Status Finished Is Valid Timestamp Input Notes Record Count
205 HarvestStaticXMLJob @ Apr. 12, 2018, 12:26:28 | Fedora Repository HarvestJob available True False April 12, 2018, 12:26 None 250
PM p-m
Record Group Al g Al 5 Al g Al 4

Showing 1 to 1 of 1 entries

Select Transformation Scenario to use

MODS to Service Hub profile (xslt)

Fig. 8: Input Job selection screen

Next, we must select a Transformation Scenario to apply to the records from the input Job. We have a Transformation
Scenario prepared for us from the QuickStart bootstrapping, but this is where you might optionally select different
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transforms depending on your task at hand. While only one Transformation Scenario can be applied to a single
Transform job, multiple Transformation Scenarios can be prepared and saved in advance for use by all users, ready for
different needs.

For our purposes here, select MODS to Service Hub profile (xslt) from the dropdown:

The following are required parameters for this Job x

Select Transformation Scenario to use

MODS to Service Hub profile (xslt)

Ak

Fig. 9: Select Transformation Scenario to use

Once the input Job (radio button from table) and Transformation Scenario (dropdown) are selected, we are presented
with the same optional parameters as we saw in the previous, Harvest Job. We can leave the defaults again, dou-
ble checking that the two Validation Scenarios — DPLA minimum and Date checker — are both checked under the
“Validation Tests” tab.

When running Jobs, we also have the ability to select subsets of Records from input Jobs. Under the tab “Record Input
Filter”, you can refine the Records that will be used in the following ways:

* Refine by Record Validity: Select Records based on their passing/failing of Validation tests
* Limit Number of Records: Select a numerical subset of Records, helpful for testing

* Refine by Mapped Fields: Most exciting, select subsets of Records based on an ElasticSearch query run against
those input Jobs mapped fields

Record Input Filter  Field Mapping Configuration  Validation Tests  Transform Identifier  DPLA Bulk Data Compare

Filter Records from each Job used as input for this Job. Default settings do not filter, and include all Records from all input Jobs.

Refine by Record Validity

Filter Records based on Validation Results:

Passed validation
Failed validation

Limit Number of Records
Numerically limit Records from each in Job:
Limit

e.g. 1000

Refine by Mapped Fields

Filter Records by providing an ElasticSearch query that will search against mapped fields from input Jobs:
ElasticSearch Query DSL

= = M Codev powersd by ace

Ln:1 Col:1

Fig. 10: Filters that can be applied to Records used as input for a Job

For the time being, we can leave these as default. Finally, click “Run Job” at the bottom.
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Again, we are kicked back to the RecordGroup screen, and should hopefully see a Transform job with the status
running. Note: The graph on this page near the top, now with two Jobs, indicates the original Harvest Job was the
input for this new Transform Job.

#205, HarvestStaticXMLJob @ Apr. 12, 2018, 12:26:28 PM}F\ #2086, TransformJob @ Apr. 12, 2018, 12:39:25 PM‘
® @
@O e®
Show | 100 7| entries Search:
Total
Job 4 Record
D Timestamp Name Record Group Job Type Status Finished s Valid Elapsed Input Notes Count Monitor Actions
205 April 12,2018, | HarveststaticXMLJob | Fedora Repository HarvestJob available True False 0:00:26 None None s | 250 Livy/ ‘ Detalls ‘
12:26 pm. @ Apr. 12, 2018, 9.61/s Spark St
12:26:28 PM
208 April 12,2018, | TransformJob @ Apr. | Fedora Repository TransformJob running False True 0:00:00 Nones | 0 Livy/ Detalls
12:39pm. 12,2018, 12:39:25 None t/s HervestStaticXiLJob Spark ‘_‘
@ Apr. 12, 2018,
PM
12:26:28 PM, Job
#205, from Record
Group: Fedora
Repository
Al 5 Al g Al D Al § Al §
Showing 1 to 2 of 2 entries Previous 1 Next

Fig. 11: Graph showing Transform Job with Harvest as Input, and All records sent
Transforms can take a bit longer than harvests, particularly with the additional Validation Scenarios we are running; but
still a small job, might take anywhere from 15-30 seconds. Refresh the page until it shows the status as available.

Also of note, hopefully the Is Valid column is not red now, and should read True. We will look at validations in
more detail, but because we ran the same Validation Scenarios on both Jobs, this suggests the XSLT transformation
fixed whatever validation problems there were for the Records in the Harvest job.

3.1.10 Looking at Jobs and Records
Now is a good time to look at the details of the jobs we have run. Let’s start by looking at the first Harvest Job we
ran. Clicking the Job name in the table, or “details” link at the far-right will take you to a Job details page.

Note: Clicking the Job in the graph will gray out any other jobs in the table below that are not a) the job itself, or b)
upstream jobs that served as inputs.

Job Details

This page provides details about a specific Job.
Major sections can be found behind the various tabs, and include:
* Records
— a table of all records contained in this Job
* Mapped Fields
— statistical breakdown of indexed fields, with ability to view values per field
¢ Input Jobs

— what Jobs were used as inputs for this Job
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Job Details: TransformJob @ Jul. 10, 2018, 4:15:54 PM ~ | so0 notes

#104, HarvestStaticXMLJob @ Jul. 10, 2018, 4:05:02 PM)- #105, TransformJob @ Jul. 10, 2018, 4:15:54 PM/
@®6 e0®
Job Name Job Type Total Input Records Successfully Processed Error in Processing Failed Validation
TransformJob @ Jul. 10, 2018, 4:15:54 PM TransformJob 250 0 0

Records ~ Mapped Fields  InputJobs  Validation ~ DPLABulk Data Matches ~ Transform Details ~ Export  Spark Details

Show| 10 #|entries Search:

DBID “ Combine ID Record ID Originating OAI set Unique Document Error Validation Results

2585511

Unique in Job Valid XML Valid
Unique in Job Valid XML Valid

Unique in Job Valid XML Valid

Unique in Job Valid XML Valid
Unique in Job Valid XML Valid
Unique in Job Valid XML Vaid
Unique in Job Valid XML Valid
Unique in Job Valid XML Valid

Unique in Job Valid XML Valid

Unique in Job Valid XML Valid

Showing 1 to 10 of 250 entries Previous | 1 | 2 3 4 5 25 Next

Fig. 12: Screenshot of Job details page

* Validation
— shows all Validations run for this Job, with reporting
* Job Type Specific Details

— depending on the Job type, details relevant to that task (e.g. Transform Jobs will show all Records that
were modified)

e DPLA Bulk Data Matches

— if run and configured, shows matches with DPLA bulk data sets

Records

Sortable, searchable, this shows all the individual, discrete Records for this Job. This is one, but not the only, entry
point for viewing the details about a single Record. It is also helpful for determining if the Record is unique with
respect to other Records from this Job.

Mapped Fields

This table represents all mapped fields from the Record’s original source XML record to ElasticSearch.

To this point, we have been using the default configurations for mapping, but more complex mappings can be provided
when running a new Job, or when re-indexing a Job. These configurations are covered in more detail in Field Mapping.

At a glance, field mapping attempts to convert XML into a key/value pairs suitable for a search platform like Elas-
ticSearch. Combine does this via a library xm12kvp, which stands for “XML to Key/Value Pairs” that accepts a
medley of configurations in JSON format. These JSON parameters are referred to as “Field Mapper Configurations”
throughout.

For example, it might map the following XML block from a Record’s MODS metadata:
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<mods :mods>
<mods:titleInfo>
<mods:title>Edmund Dulac's fairy-book : </mods:title>
<mods:subTitle>fairy tales of the allied nations</mods:subTitle>
</mods:titleInfo>
</mods :mods>

to the following rwo ElasticSearch key/value pairs:

mods |[mods_mods |titleInfo_mods|title : Edmund Dulac's fairy-book
mods |[mods_mods |titleInfo_mods|subTitle : fairy tales of the allied nations

An example of a field mapping configuration that could be applied would be the remove_ns_prefix which re-
moves XML namespaces prefixes from the resulting fields. This would result in the following fields, removing the
mods prefix and delimiter for each field:

mods_titleInfo_title : Edmund Dulac's fairy-book
mods_titleInfo_subTitle : fairy tales of the allied nations

It can be dizzying at a glance, but it provides a thorough and comprehensive way to analyze the breakdown of metadata
field usage across all Records in a Job. With, of course, the understanding that these “flattened” fields are not shaped
like the raw, potentially hierarchical XML from the Record, but nonetheless crosswalk the values in one way or
another.

Clicking on the mapped, ElasticSearch field name on the far-left will reveal all values for that dynamically created
field, across all Records. Clicking on a count from the column Document with Field will return a table of
Records that have a value for that field, Document without will show Records that do not have a value for this
field.

An example of how this may be helpful: sorting the column Documents without in ascending order with zero
at the top, you can scroll down until you see the count 11. This represents a subset of Records — 11 of them — that
do not have the field mods |mods_mods | subject_mods | topic, which might itself be helpful to know. This is
particularly true with fields that might represent titles, identifiers, or other required information. The far end of the
column, we can see that 95% of Records have this field, and 34% of those have unique values.

nods |mods_nods | subject_nods | topic Select DPLA & | 239 il 725 29 345 5

Fig. 13: Row from Indexed fields showing that 11 Records do not have this particular field

Clicking on the button “Show field analysis explanation” will reveal some information about other columns from this
table.

Note: Short of an extended discussion about this mapping, and possible value, it is worth noting these indexed fields
are used almost exclusively for analysis and creating subsets through queries of Records in Combine, and are not
any kind of final mapping or transformation on the Record itself. The Record’s XML is always stored seperately in
MySQL (and on disk as Avro files), and is used for any downstream transformations or publishing. The only exception
being where Combine attempts to query the DPLA API to match records, which is based on these mapped fields, but
more on that later.

Validation

This table shows all the Validation Scenarios that were run for this job, including any/all failures for each scenario.

For our example Harvest, under DPLA minimum, we can see that there were 250 Records that failed validation. For
the Date checker validation, all records passed. We can click “See Failures” link to get the specific Records that failed,
with some information about which tests within that Validation Scenario they failed.
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Records Mapped Fields Input Jobs Validation DPLA Bulk Data Matches Harvest Details Export Spark Details
Validation Scenarios
The following Validation Scenarios were run for this job:

Validation Name Validation Type Record Validation Failure Count Actions

DPLA minimum Schematron 250 ‘See Fallures.
Remove Validation from Job

Date checker Python Code Snippet 0 'Remove Validation from Job
Generate Validation Results Report
Run new Validations for this Job

Fig. 14: Two Validation Scenarios run for this Job

Additionally, we can click “Generate validation results report” to generate an Excel or .csv output of the validation
results. From that screen, you are able to select:

» which Validation Scenarios to include in report

e any mapped fields (see below for an explanation of them) that would be helpful to include in the report as
columns

More information about Validation Scenarios.

Record Details

Next, we can drill down one more level and view the details of an individual Record. From the Record table tab,

click on the Record ID of any individual Record. At this point, you are presented with the details of that particular
Record.

Home / Organizations / Organzation - Amazing University / RecordGroup - Fedora Repository / Job - HarvestStaticXMLJob @ Apr. 12, 2018, 12:26:28 PM / Record - 175c899be37b52c4b278480fb64e738d

Record: 175c099be37b52c4b278400fb64e738d

pBID 1182035

Combine ID Gacedb61-268e-4e57-2326-5d69F3a56c44
Record ID 175¢099be37b52¢4b278400 b6 4e738d
Valid? False

Fig. 15: Top of Record details page, showing some overview information

Similar to a Job’s details, a Record details page has tabs that house the following sections:
* Record XML
* Indexed Fields
* Record stages
* Validation
e DPLA Link

* Job Type Specific
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Record XML

The raw XML document for this Record. Note: As mentioned, regardless of how fields are mapped in Combine to
ElasticSearch, the Record’s XML or “document” is always left intact, and is used for any downstream Jobs. Combine
provides mapping and analysis of Records through mapping to ElasticSearch, but the Record’s XML document is
stored as plain, LONGTEXT in MySQL for each Job.

Mapped Fields

Indexed Fields

Show| 100 | entries Search:
DPLA Map
4 Mapped DPLA
Field Name Field Field Field Value
combine_id Seles | Dacedb61-268e-4e57-a326-506913a56c44

db_id Seles | 1182035

mods_abstract Seles | "Edmund Dulac’s fairy- book: fairy tales of the allied nations,” was published in 1916. It contains 'Snegorotchka: a Russian fairy tale,' The buried moon:
an English fairy tale, White Caroline and black Caroline: a Flemish fairy tale,' The seven conquerors of the Queen of the Mississippi: a Belgian fairy
tale,' The serpant prince: an Italian fairy tale,' ‘The hind of the wood, a French fairy tale,' 'lvan and the chestnut horse: a Russian fairy tale,' ‘The queen of
the many-colored bedchamber, an Irish fairy tale,' 'The blue bird: a French fairy tale,' ‘Bashichelik, or, Real Steel: a Serbian fairy tale,' ‘The friar and the
boy: an English fairy tale.' ‘The green serpent: a French fairy tale, "Urashima Taro: a Japanese fairy tale,' and 'The fire bird: a Russian fairy tale."

mods_accessCondition_@type_useAndReproduction Seles | This bookis in the public domain

mods_extension Seles | [D4844BA0D, 'wayne:EdmundDula1916b484484007

mods_identifier_@type_local Seles | EdmundDula1916b48448400

mods_identifier_@type_oclc Seles | 881328771

mods_language_languageTerm_@authority_iso639-2b_@type_code Seles | eng

mods._language_languageTerm_@authority_iso633-2b_@type_text Seles | English

mods_location_url_@access_preview Seles| | hitp:/idigital library.wayne.edufitemiwayne:EdmundDula‘916b48448400/thumbnail

mods_location_uri_@usage_primary Seles | hiteidigital ibrarywayne.edultemiwayne:EdmundDulat 916048448400

mods_name_namePart Seles | Dulac, Edmund

mods_name_namePart_@type_date 1882-1953

Sele 3

mods_name_role_roleTerm_@authority_marcrelator_@type_text Author

Sele 3

Fig. 16: Part of table showing indexed fields for Record

This table shows the individual fields in ElasticSearch that were mapped from the Record’s XML metadata. This can
further reveal how this mapping works, by finding a unique value in this table, noting the Field Name, and then
searching for that value in the raw XML below.

This table is mostly for informational purposes, but also provides a way to map generically mapped indexed fields
from Combine, to known fields in the DPLA metadata profile. This can be done with the from the dropdowns under
the DPLA Mapped Field column.

Why is this helpful? One goal of Combine is to determine how metadata will eventually map to the DPLA profile.
Short of doing the mapping that DPLA does when it harvests from a Service Hub, which includes enrichments as well,
we can nonetheless try and “tether” this record on a known unique field to the version that might currently exist in
DPLA already.

To do this, two things need to happen:

1. register for a DPLA API key, and provide that key in /opt /combine/combine/locasettings.py for
the variable DPLA_API_KEY.

2. find the URL that points to your actual item (not the thumbnail) in these mapped fields in Combine, and from the
DPLA Mapped Field dropdown, select isShownAt. The isShownAt field in DPLA records contain the
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URL that DPLA directs users back to, aka the actual item online. This is a particularly unique field to match on.
Iftitle or description are set, Combine will attempt to match on those fields as well, but i sShownAt
has proven to be much more accurate and reliable.

If all goes well, when you identify the indexed field in Combine that contains your item’s actual online URL, and map
to isShownAt from the dropdown, the page will reload and fire a query to the DPLA API and attempt to match the
record. If it finds a match, a new section will appear called “DPLA API Item match”, which contains the metadata
from the DPLA API that matches this record.

This is an area still under development. Though the 1 sShownAt field is usually very reliable for matching a Combine
record to its live DPLA item counterpart, obviously it will not match if the URL has changed between harvests. Some
kind of unique identifier might be even better, but there are problems there as well a bit outside the scope of this
QuickStart guide.

Record stages

This table represents the various “stages”, aka Jobs, this Record exists in. This is good insight into how Records move
through Combine. We should see two stages of this Record in this table: one for the original Harvest Job (bolded, as
that is the version of the Record we are currently looking at), and one as it exists in the “downstream” Transform Job.
We could optionally click the ID column for a downstream Record, which would take us to that stage of the Record,
but let’s hold off on that for now.

For any stage in this table, you may view the Record Document (raw Record XML), the associated, mapped Elastic-
Search document (JSON), or click into the Job details for that Record stage.

Note: Behind the scenes, a Record’s combine_1id field is used for linking across Jobs. Formerly, the record_id
was used, but it became evident that the ability to transform a Record’s identifier used for publishing would be impor-
tant. The combine_id is not shown in this table, but can be viewed at the top of the Record details page. These are
UUID4 in format.

Validation

This area shows all the Validation scenarios that were run for this Job, and how this specific record fared. In all
likelihood, if you’ve been following this guide with the provided demo data, and you are viewing a Record from the
original Harvest, you should see that it failed validation for the Validation scenario, DPLA minimum. It will show a row
in this table for each rule form the Validation Scenario the Record failed, as a single Validation Scenario — schematron
or python — may contain multiples rules / tests. You can click “Run Validation” to re-run and see the results of that
Validation Scenario run against this Record’s XML document.

Harvest Details (Job Type Specific Details)

As we are looking at Records for a Harvest Job, clicking this tab will not provide much information. However, this
is a good opportunity to think about how records are linked: we can look at the Transformation details for the same
Record we are currently looking at.

To do this:
¢ Click the “Record Stages” tab
* Find the second row in the table, which is this same Record but as part of the Transformation Job, and click it
* From that new Record page, click the “Transform Details” tab

— unlike the “Harvest Details”, this provides more information, including a diff of the Record’s original
XML if it has changed
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DPLA API Iltem match

format Ebooks

subject [{'name". ‘Fairy tales’}]

rights [This book is in the public domain.]
extent 1 online resource (1 v.)

language [{isoB39_3" "eng’, 'name'". 'English'}]

stateLocatedIn [{'name” ‘Michigan’}]

date {'end" "1916', 'displayDate". '1916', 'beqin". "1916"}
type text
description ['Description based on print version record.’, This metadata was created by Wayne State University Library

system based on the catalog records of the print works also by the Wayne State University Library System’,
'Edmund DulacV's fairy- book: fairy tales of the allied nations," was published in 1916. It contains
\'Snegorotchka: a Russian fairy tale,\' \'The buried moon: an English fairy tale,\' \"White Caroline and black
Caroline: a Flemish fairy tale,\' 'The seven conguerors of the Queen of the Mississippi: a Belgian fairy tale,\'
\'The serpant prince: an Italian fairy tale,\" \'The hind of the wood, a French fairy tale,\' VIvan and the
chestnut horse: a Russian fairy tale,\' \'The queen of the many-colored bedchamber, an Irish fairy tale,\'
\'The blue bird: a French fairy tale,\' 'Bashtchelik, or, Real Steel: a Serbian fairy tale,\' \'The friar and the
boy: an English fairy tale,\' 'The green serpent: a French fairy tale,\' \'Urashima Taro: a Japanese fairy tale,\'
and V'The fire bird: a Russian fairy tale.’]

creator ['Dulac, Edmund 1882-1853

@id http://dp.la/apifitems/0ea13f5f94feeb05e595cacfed 364623 #sourceResource

collection {'@id" ", 'description": ", 'title": 'Elcise Ramsey Collection of Literature for Young People’, ‘id": "}
title Edmund Dulac's fairy-book :

DPLA item record

Fig. 17: After isShownAt linked to indexed field, results of successful DPLA API query
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Stages
Record DB ID Record Record ID Job ID Job Name Job Type Record Document Record Error Is Valid ElasticSearch document
1182035 175c099be37b52¢c4b278400fb64e738d 205 HarvestStaticXMLJob @ Apr. 12, 2018, 12:26:28 PM HarvestStaticXMLJob View None False View

1182285 175c099be37b5204b278400fb646738d 206 TransformJob @ Apr. 12, 2018, 12:39:25 PM TransformJob View None True View

Fig. 18: Showing stages of Record across Jobs

Validation Result: Failed
Validation Scenario Test Failed Actions

DPLA minimum There must be a rights statement Run Validation

Fig. 19: Showing results of Validation Scenarios applied to this Record

3.1.11 Duplicating and Merging Jobs

This QuickStart guide won’t focus on Duplicating / Merging Jobs, but it worth knowing this is possible. If you were
to click “Duplicate / Merge” link at the bottom of the RecordGroup page, you would be presented with a familiar
Job creation screen, with one key difference: when selecting you input jobs, the radio buttons have been replaced by
checkboxes, indicating your can select multiple jobs as input. Or, you can select a single Job as well.

The use cases are still emerging when this could be helpful, but here are a couple of examples. ..

Merging Jobs
In addition to “pulling” Jobs from one RecordGroup into another, it might also be beneficial to merge multiple Jobs
into one. An example might be:
1. Harvest a single group of records via an OAI-PMH set
Perform a Transformation tailored to that group of records (Job)
Harvest another group of records via a different OAI-PMH set

Perform a Transformation tailored to that group of records (Job)

wooA »N

Finally, Merge these two Transform Jobs into one, suitable for publishing from this RecordGroup.

Here is a visual representation of this scenario, taken directly from the RecordGroup page:

Look for duplicates in Jobs
A more specific case might be looking for duplicates between two Jobs. In this scenario, there were two OAI endpoints
with nearly the same records, but not identical. Combine allowed

1. Harvesting both

2. Merging and looking for duplicates in the Record table

3.1.12 Publishing Records

If you’ve made it this far, at this point we have:
* Created the Organization, “Amazing University”

* Created the RecordGroup, “Fedora Repository”
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Jobs

#14, Fedora Records, #16, Fedora Transform
#18, All Records
#15, Boutique Collection #17, Boutique Transform

®
@O0 e®

Show 100 entries Search:
Job D * Timestamp Name Record Group Job Type Status Finished Is Valid Elapsed Input Notes. Record Count Monitor Actions.
1 Feb. 20,2018, 3:10p.m. | Fedora Records # Example Record Group 1 | Harvestiob | available | True False e None None # | 438 Livy Statement / Spark Ul | Details / Delete
15 Feb.20,2018, 3:11 pm. | Boutique Collecion# | Example Record Group 1. | Harvestiob | available | True False 00021 | None None s | 322 Livy Statement / Spark Ul | Defails / Delete
1 Feb.20,2018, 311 pm. | Fedora Transform # | Example Record Group 1 | TransformJob True True 990221 | | Eedora Records, Job #14, from Record Group: Example Record Group 1 None /| 438 Livy Statement / Spark Ul | Detais / Delete
” Feb.20,2018, 3:11 pm. | Boutique Transfom # | Example Record Group 1 | Transformob | available | True True 7eve | | Boutiaue Collecion. Job #15.from Record Group: Example Record Group 1 None # | 322 Livy Statement / Spark Ul | Detais / Delete
| Fedora Transform, Job 16, from Record Group: Example Record Group 1
18 Feb. 20,2018, 3:12p.m. | All Records # Example Record Group 1 MergeJob available | True True 2:2:; ¥ None # 760 Livy Statement / Spark Ul | Details / Delete
| Boutique Transform, Job #17, from Record Group: Group 1
Showing 110 5 of 5 entries Previous | 1 | Next

Fig. 20: Merge example

#38, PROAI |
#44, Merge for dupe check <)

#40, Ouroboros V2J'

Fig. 21: Merge Job combing two Jobs of interest

DB ID Combine ID Record ID Originating OAI set Unique v  Success Document Error Validation Results

6ai:digital. library.wayne. eduwsudor_dpla: oai:digital. library.wayne. edu:wayne:A_PRO_19811982

870393 bh2ace2s-62ch-48a3-b998-11a6aTatebcs wsudor_dpla Unique true Valid XML Valid
857341  @8aS6697-09cB-4fff-aced-7e6eb58327e3  0ai:digital.library.wayne.eduwsudor_dpla:oai:digital.library.wayne. edu:wayne:NYHS_93249d wsudor_dpla Unique true Valid XML Valid
901081 ABe96abi_4911 dede b1 meddeT0chEFF u:;;d:g;m.nbrary.wayue.eduwsuaauma:ue;;mg;zal.hnrary.wawe.eau:nyne:A,vnn,zaagzma weudor_dpla Unique e [y Vaiid
59647 20391338-6cd8-4s9e-bocE—dBASETen005E u:;;d:g;za\.hbrary.wayue.edwsudagdﬂa;ua;;mg;za\.hbrary.wayue.edu;,.ayne:.a,mn,mmme weudor._dpla Unique e [y— Vaiid
851068 fObed2ed-5500-4b82-8611-8500f4acB420  oai:digital. library.wayne.eduwsudor_dpla:oai:digital. library.wayne. edu:wayne:vinc223_1 v2_ouroboros_oal_server  Duplicate  true Valid XML Valid
852224 55cae61¢-2385-4fb1-bc61-07054cbBeBd3  oai:digital. library.wayne.eduwsudor_dpla:oai:digital. 1ibrary.wayne. edu:wayne:vic78588_2 v2_ouroboros_oal_server  Duplicate  true Valid XML Valid
852480  88020409-0758-4db3-0f¢3-5762490aabc8  o0ai:digital. library.wayne.eduwsudor_dpla:oai:digital. library.wayne. edu:wayne:vinc3g730 wsudor_dpla Duplicate  true Valid XML Valid
852736 elbfSeda-87be-4b2d-b435-bOce3eafbdl3  oai:digital.library.wayne.eduwsudor_dpla:oai:digital. 1ibrary.wayne. edu:wayne: EHO2_64_9_4 wsudor_dpla Duplicate  true Valid XML Valid
852000 4beed4g-be6d-4700-Baac-ccadlcelbdsc  oai:digital.library.wayne.eduwsudor_dpla:oai:digital.library.wayne. edu:wayne:vnc63783_1 v2_ouroboros_oai_server  Duplicate  true Valid XML Valid
853248 1e5061f-b407-4798-026d-d2ffd064c260  oai:digital.library.wayne.eduvsudor_dpla:oai:digital. library.wayne. edu:wayne:vnc16063 v2_ouroboros_oai_server  Duplicate  true Valid XML Valid
Showing 111 ta 120 of 92,756 entries Previous 1 . " 13 - 9276 Next

Fig. 22: Analysis of Records from Merge Job shows duplicates
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* Harvested 250 Records from static XML files

* Transformed those 250 Records to meet our Service Hub profile
— thereby also fixing validation problems revealed in Harvest

* Looked at Job and Record details

Now, we may be ready to “publish” these materials from Combine for harvesting by others (e.g. DPLA).

Overview

Publishing is done at the RecordGroup level, giving more weight to the idea of a RecordGroup as a meaningful,
intellectual group of records. When a RecordGroup is published, it can be given a “Publish Set ID”, which translates
directly to an OAI-PMH set. Note: It is possible to publish multiple, distinct RecordGroups with the same publish ID,
which has the effect of allowing multiple RecordGroups to be published under the same OAI-PMH set.

Combine comes with an OAI-PMH server baked in that serves all published RecordGroups via the OAI-PMH HTTP
protocol.

Publishing a RecordGroup

To run a Publish Job and publish a RecordGroup, navigate to the RecordGroup page, and near the top click the
“Publish” button inside the top-most, small table.

Home / Organizations / Organzation - Amazing University / RecordGroup - Fedora Repository

Record Group: Fedora Repository

Description None

Published? This Record Group has not been published yet Publish

Fig. 23: Record Group has not yet been published. ..

You will be presented with a new Job creation screen.

Near the top, there are some fields for entering information about an Publish set identifier. You can either select a
previously used Publish set identifier from the dropdown, or create a new one. Remember, this will become the OAI
set identifier used in the outgoing Combine OAI-PMH server.

Let’s give it a new, simple identifier: fedora, representing that this RecordGroup is a workspace for Jobs and Records
from our Fedora repository.

Then, from the table below, select the Job (again, think as a stage of the same records) that will be published for this
RecordGroup. Let’s select the Transformation Job that had passed all validations.

Finally, click “Publish” at the bottom.
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The next step is to assign a Publish Set ID for this Record Group. Note: This will fransiate to an OAl set for the
outbound Combine OAI-PMH server.

You have the option of creating and establishing a new one, or reusing a pre-existing one from the dropdown,
effectively grouping Records from this Job under that Published set.

Create a new Publish Set ID

fedora

Select a pre-existing Publish Set ID

Select pre-existing Publish Set ID to use...

a4k

Fig. 24: Section to provide a new publish identifier, or select a pre-existing one

You will be returned to the RecordGroup, and should see a new Publish Job with status running, further extending
the Job “lineage” graph at the top. Publish Jobs are usually fairly quick, as they are copy most data from the Job that
served as input.

In a few seconds you should be able to refresh the page and see this Job status switch to available, indicating the
publishing is complete.

Near the top, you can now see this Record Group is published:

Home / Organizations / Organzation - Amazing University / RecordGroup - Fedora Repository

Record Group: Fedora Repository

Description MNone

Published? Job #207, PublishJob @ Apr. 12, 2018, 12:58:24 Unpublish
PM

IF'Dll.llnlish Set fedora Change Publish Set ID

Fig. 25: Published Record Group

Let’s confirm and see them as published records. ..
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Viewing published records
From any screen, click the “Published” link at the very top in the navigation links. This brings you to a new page with
some familiar looking tables.

At the very top is a section “Published Sets”. These show all RecordGroups that have been published, with the
corresponding OALI set identifier. This also provides a button to unpublish a RecordGroup (also doable from the
RecordGroup page).

Home / Published

Published Records
Published Sets

All published Record Groups. One job from each Record Group may be published, taking the publish_set_id from that Record Group as the OAl set ID. In
some cases this may be "Not set”, resulting in Records that are not aggregated under an QA set, but will be returned via ListRecords.

Record Group OAl Set | Published Job Record Count | Action Action
Fedora Repository | fedora PublishJob @ Apr. 12, 2018, 12:58:24 PM | 250 Unpublish Change Publish Set ID
Total: 250

Fig. 26: Currently published Record Groups, with their publish set identifier

To the right is an area that says, “Analysis.” Clicking this button will fire a new Analysis Job — which has not yet been
covered, but is essentially an isolated Job that takes 1+ Jobs from any Organization, and RecordGroup, for the purpose
of analysis — with all the Published Jobs automatically selected. This provides a single point of analysis for all Records
published from Combine.

Below that is a table — similar to the table from a single Job details — showing all Records that are published, spanning
all RecordGroups and OAI sets. One column of note is Unique in Published? which indicates whether or not
this Record is unique among all published Records. Note: This test is determined by checking the record_id field
for published records; if two records are essentially the same, but have different record_ids, this will not detect
that.

Below that table, is the familiar “Indexed Fields” table. This table shows mapped, indexed fields in ElasticSearch for
all Records across all RecordGroups published. Similar to a single Job, this can be useful for determining irregularities
among published Records (e.g. small subset of Records that don’t have an important field).

Finally, at the very bottom are some links to the actual OAI-PMH serer coming out of Combine, representing four
common OAI-PMH verbs:

* Identify
— basic identification of the Combine OAI-PMH server
* List Identifiers
— list OAI-PMH identifiers for all published Records
* List Records
— list full records for all published Records (primary mechanism for harvest)
 List Sets

— list all OAI-PMH sets, a direct correlation to OAI sets identifiers for each published RecordGroup
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3.1.13 Analysis Jobs

From any screen, clicking the “Analysis” link at the top in the navigation links will take you to the Analysis Jobs
space. Analysis Jobs are a special kind of Job in Combine, as they are meant to operate outside the workflows of a
RecordGroup.

Analysis Jobs look and feel very much like Duplicate / Merge Jobs, and that’s because they share mechanisms on the
back-end. When starting a new Analysis Job, by clicking the “Run new analysis job” link at the bottom of the page,
you are presented with a familiar screen to run a new Job. However, you’ll notice that you can select Jobs from any
RecordGroup, and multiple jobs if so desired, much like Duplicate/Merge Jobs.

An example use case may be running an Analysis Job across a handful of Jobs, in different RecordGroups, to get a
sense of how fields are used. Or run a battery or validation tests that may not relate directly to the workflows of a
RecordGroup, but are helpful to see all the same.

Analysis Jobs are not shown in RecordGroups, and are not available for selection as input Jobs from any other screens;
they are a bit of an island, solely for the purpose of their Analysis namesake.

3.1.14 Troubleshooting

Undoubtedly, things might go sideways! As Combine is still quite rough around some edges, here are some common
gotchas you may encounter.

Run a job, status immediately flip to available, and has no records
The best way to diagnose why a job may have failed, from the RecordGroup screen, is to click “Livy Statement” link
under the Monitor column. This returns the raw output from the Spark job, via Livy which dispatches jobs to Spark.

A common error is a stale Livy connection, specifically its MySQL connection, which is revealed at the end of the
Livy statement output by:

MySQL server has gone away

This can be fixed by restarting the Livy session.

Cannot start a Livy session

Information for diagnosing can be found in the Livy logs at /var/log/livy/livy.stderr.

3.2 Data Model

3.2.1 Overview

Combine’s Data Model can be roughly broken down into the following hierachy:

Organization —--> RecordGroup —--> Job --> Record
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3.2.2 Organization
Organizations are the highest level of organization in Combine. It is loosely based on a “Data Provider” in REPOX,
also the highest level of hierarchy. Organizations contain Record Groups.

Combine was designed to be flexible as to where it exists in a complicated ecosystem of metadata providers and
harvesters. Organizations are meant to be helpful if a single instance of Combine is used to manage metadata from a
variety of institutions or organizations.

Other than a level of hierarchy, Organizations have virtually no other affordances.
We might imagine a single instance of Combine, with two Organizations:

* Foo University

* Bar Historical Society

Foo University would contain all Record Groups that pertain to Foo University. One can imagine that Foo University
has a Fedora Repository, Omeka, and might even aggregate records for a small historical society or library as well,
each of which would fall under the Organization.

3.2.3 Record Group
Record Groups fall under Organizations, and are loosely based on a “Data Set” in REPOX. Record Groups contain
Jobs.

Record Groups are envisioned as the right level of hierarchy for a group of records that are intellectually grouped,
come from the same system, or might be managed with the same transformations and validations.

From our Foo University example above, the Fedora Repository, Omeka installs, and the records from a small historical
society — all managed and mediated by Foo University — might make nice, individual, distinct Record Groups.

3.2.4 Job

Jobs are contained with a Record Group, and contain Records.

This is where the model forks from REPOX, in that a Record Group can, and likely will, contain multiple Jobs. It is
reasonable to also think of a Job as a stage of records.

Jobs represent Records as they move through the various stages of harvesting, sub-dividing, and transforming. In a
typical Record Group, you may see Jobs that represent a harvest of records, another for transforming the records,
perhaps yet another transformation, and finally a Job that is “published”. In this way, Jobs also provide an approach to
versioning Records.

Imagine the record baz that comes with the harvest from Job1l. Job2 is then a transformation style Job that uses
Job1l as input. Job3 might be another transformation, and Job4 a final publishing of the records. In each Job, the
record baz exists, at those various stages of harvesting and transformation. Combine errs on the side of duplicating
data in the name of lineage and transparency as to how and why a Record “downstream” looks they way it does.

As may be clear by this point, Jobs are used as input for other Jobs. Job1 serves as the input Records for Job2,
Job2 for Job3, etc.

There are four primary types of Jobs:
* Harvests
* Transformations
e Merge / Duplicate
* Analysis

3.2. Data Model 27



Combine Documentation

It is up to the user how to manage Jobs in Combine, but one strategy might be to leave previous harvests, transforms,
and merges of Jobs within a RecordGroup for historical purposes. From an organizational standpoint, this may look
like:

Harvest, 1/1/2017 —--> Transform to Service Hub Profile
Harvest, 4/1/2017 --> Transform to Service Hub Profile
Harvest, 8/1/2017 --> Transform to Service Hub Profile

Harvest, 1/1/2018 —--> Transform to Service Hub Profile (Published)

In this scenario, this Record Group would have 9 total Jobs, but only only the last “set” of Jobs would represent the
currently published Records.

Harvest Jobs

Harvest Jobs are how Records are initially created in Combine. This might be through OAI-PMH harvesting, or
loading from static files.

As the creator of Records, Harvest Jobs do not have input Jobs.
Transformation Jobs

Transformation Jobs, unsurprisingly, transform the Records in some way! Currently, XSLT and python code snippets
are supported.

Transformation Jobs allow a single input Job, and are limited to Jobs within the same RecordGroup.
Merge / Duplicate Jobs

Merge / Duplicate Jobs are true to their namesake: merging Records across multiple Jobs, or duplicating all Records
from a single Job, into a new, single Job.

Analysis Jobs

Analysis Jobs are Merge / Duplicate Jobs in nature, but exist outside of the normal

Organization —--> Record Group

hierarchy. Analysis Jobs are meant as ephemeral, disposable, one-off Jobs for analysis purposes only.

3.2.5 Record

The most granular level of hierarchy in Combine is a single Record. Records are part of Jobs.

Record’s actual XML content, and other attributes, are recorded in MongoDB, while their indexed fields are stored in
ElasticSearch.

Identifiers

Additionally, Record’s have three important identifiers:
* Database ID

— 1id (integer)
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— This is the ObjectID in MongoDB, unique for all Records
* Combine ID
— combine_1id (string)

— this is randomly generated for a Record on creation, and is what allows for linking of Records across Jobs,
and is unique for all Records

¢ Record ID

— record_id (string)

not necessarily unique for all Records, this is identifier is used for publishing

in the case of OAI-PMH harvesting, this is likely populated from the OAI identifier that the Record came
in with

this can be modified with a Record Identifier Transform when run with a Job

Why the need to transform identifiers?

Imagine the following scenario:

Originally, there were multiple REPOX instances in play for a series of harvests and transforms. With each OAI “hop”,
the identifier for a Record is prefixed with information about that particular REPOX instance.

Now, with a single instance of Combine replacing multiple REPOX instances and OAI “hops”, records that are har-
vested are missing pieces of the identifier that were previously created along the way.

Or, insert a myriad of other reasons why an identifier may drift or change.

Combine allows for the creation of Record Identifier Transformation Scenarios that allow for the modification of the
record_id. This allows for the emulation of previous configurations or ecosystems, or optionally creating Record
Identifiers — what is used for publishing — based on information from the Record’s XML record with XPath or python
code snippets.

3.3 Spark and Livy

Combine was designed to provide a single point of interaction for metadata harvesting, transformation, analysis, and
publishing. Another guiding factor was a desire to utilize DPLA’s Ingestion 3 codebase where possible, which itself,
uses Apache Spark for processing large numbers of records. The decision to use Ingestion 3 drove the architecture of
Combine to use Apache Spark as the primary, background context and environment for processing Records.

This is well and good from a command line, issuing individual tasks to be performed, but how would this translate to
a GUI that could be used to initiate tasks, queue them, and view the results? It became evident that an intermediary
piece was needed to facilitate running Spark “jobs” from a request/response oriented front-end GUI. Apache Livy was
suggested as just such a piece, and fit the bill perfectly. Livy allows for the submission of jobs to a running Spark
context via JSON, and the subsequent ability to “check” on the status of those jobs.

As Spark natively allows python code as a language for submitting jobs, Django was chosen as the front-end framework
for Combine, to have some parity between the language of the GUI front-end and the language of the actual code
submitted to Spark for batch processing records.

This all conspires to make Combine relatively fast and efficient, but adds a level of complexity. When Jobs are run in
Combine, they are submitted to this running, background Spark context via Livy. While Livy is utilized in a similar
fashion at scale for large enterprise systems, it is often obfuscated from users and the front-end GUI. This is partially
the case for Combine.
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3.3.1 Livy Sessions

Livy creates Spark contexts that can receive jobs via what it calls “sessions”. In Combine, only one active Livy session
is allowed at a time. This is partially for performance reasons, to avoid gobbling up all of the server’s resources, and
partially to enforce a sequential running of Spark Jobs that avoids many of the complexities that would be introduced
if Jobs — that require input from the output of one another — were finishing at different times.

Manage Livy Sessions

Navigate to the “System” link at the top-most navigation of Combine. If no Livy sessions are found or active, you will
be presented with a screen that looks like this:

Home / Livy/Spark

Livy and Spark Sessions

Apache Livy is what faciliates communciation between the Combine Django application, and a Spark context for processing Jobs. Currently, only one Livy session is permitted.

Fig. 27: Livy sessions management: No Livy sessions found

To begin a Livy session, click “Start New Livy Session”. The page will refresh and you should see a screen that shows
the Livy session is starting:

Home / Livy/Spark

Livy and Spark Sessions

Apache Livy is what faciliates communciation between the Combine Django application, and a Spark context for processing Jobs. Currently, only one Livy session is permitted.

[} Active Name Livy Session ID Livy Session GUI Status Timestamp Spark Session GUI actions

79 True Livy Session, sessionld 2 2 htip://192.168.45.10:8998/uilsession/2 starting May 14,2018, 2:33 p.m. hitp://192.168.45.10:4040 m

Fig. 28: Livy sessions management: Livy sesesion starting

After 10-20 seconds, the page can be refreshed and it should show the Livy session as idle, meaning it is ready to
receive jobs:

Home / Livy/Spark

Livy and Spark Sessions
Apache Livy is what faciliates commundiation between the Gombine Django application, and a Spark context for processing Jobs. Gurrently, only one Livy session is permitted.
D Active Name Livy Session ID Livy Session GUI Status Timestamp Spark Session GUI actions

79 True Livy Session, sessionld 2 2 htip:/192.168.45.10:8998/uilsession/2 idle May 14,2018, 2:33 p.m. hitp://192.168.45.10:4040 m

Fig. 29: Livy sessions management: Livy sesesion idle

Barring any errors with Livy, this is the only interaction with Livy that a Combine user needs to concern themselves
with. If this Livy Session grows stale, or is lost, Combine will attempt to automatically restart when it’s needed. This
will actually remove and begin a new session, but this should remain invisible to the casual user.

However, a more advanced user may choose to remove an active Livy session from Combine from this screen. When
this happens, Combine cannot automatically refresh the Livy connection when needed, and all work requiring Spark
will fail. To begin using Livy/Spark again, a new Livy session will need to be manually started per the instructions
above.
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3.4 Configuration

Combine relies heavily on front-loading configuration, so that the process of running Jobs is largely selecting pre-
existing “scenarios” that have already been tested and configured.

This section will outline configuration options and associated configuration pages.
e Field Mapping
e OAI-PMH Harvesting Endpoints
» Transformation Scenarios
* Validation Scenarios
* Record Identifier Transformation Scenarios (RITS)
* Built-In OAI-PMH server
e DPLA Bulk Data Downloads

Note: Currently, Combine leverages Django’s built-in admin interface for editing and creating model instances —
transformations, validations, and other scenarios — below. This will likely evolve into more tailored CRUDs for each,
but for the time being, there is a link to the Django admin panel on the Configuration screen.

Note: What settings are not configurable via the GUI in Combine, are configurable in the file combine/
localsettings.py.

3.4.1 Field Mapper Configurations

Field Mapping is the process of mapping values from a Record’s sourece document (likely XML) and to meaningful
and analyzable key/value pairs that can be stored in ElasticSearch. These mapped values from a Record’s document
are used in Combine for:

* analyzing distribution of XML elements and values across Records
* exporting to mapped field reports

* for single Records, querying the DPLA API to check existence

» comparing Records against DPLA bulk data downloads

* and much more!

To perform this mapping, Combine uses an internal library called XML2kvp, which stands for “XML to Key/Value
Pairs”, to map XML to key/value JSON documents. Under the hood, XML2kvp uses xmltodict to parse the Record
XML into a hierarchical dictionary, and then loops through that, creating fields based on the configurations below.

I’'ve mapped DC or MODS to Solr or ElasticSearch, why not do something similar?

Each mapping is unique: to support different access, preservation, or analysis purposes. A finely tuned mapping for
one metadata format or institution, might be unusable for another, even for the same metadata format. Combine strives
to be metadata format agnostic for harvesting, transformation, and analysis, and furthermore, performing these actions
before a mapping has even been created or considered. To this end, a “generic” but customizable mapper was needed
to take XML records and convert them into fields that can be used for developing an understanding about a group of
Records.

While applications like Solr and ElasticSearch more recently support hierarchical documents, and would likely support
a straight XML to JSON converted document (with xmltodict, or Object Management Group (OMG)’s XML to JSON
conversion standard), the attributes in XML give it a dimensionality beyond simple hierarchy, and can be critical to
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understanding the nature and values of a particular XML element. These direct mappings would function, but would
not provide the same scannable, analysis of a group of XML records.

XML2kvp provides a way to blindly map most any XML document, providing a broad overview of fields and struc-
tures, with the ability to further narrow and configure. A possible update/improvement would be the ability for users to
upload mappers of their making (e.g. XSLT) that would result in a flat mapping, but that is currently not implemented.

How does it work

XML2kvp converts elements from XML to key/value pairs by converting hierarchy in the XML document to character
delimiters.

Take for example the following, “unique” XML:

<?xml version="1.0" encoding="UTF-8"?>
<root xmlns:internet="http://internet.com">

<foo>
<bar>42</bar>
<baz>109</baz>
</foo>
<foo>
<bar>42</bar>
<baz>109</baz>
</foo>
<foo>
<bar>9393943</bar>
<baz>3489234893</baz>
</foo>

<tronic type='tonguetwister'>Sally sells seashells by the seashore.</tronic>
<tronic type='tonguetwister'>Red leather, yellow leather.</troniec>
<tronic>You may disregard</tronic>
<goober scrog='true' tonk='false'>
<depths>
<plunder>Willy Wonka</plunder>
</depths>
</goober>
<nested_attribs type='first'>
<another type='second'>paydirt</another>
</nested_attribs>
<nested>
<empty></empty>
</nested>
<internet:url url='http://example.com'>see my url</internet:url>
<beat type="4/4">four on the floor</beat>
<beat type="3/4">waltz</beat>
<ordering>
<duck>100</duck>
<duck>101</duck>
<goose>102</goose>
<it>run!</it>
</ordering>
<ordering>
<duck>200</duck>
<duck>201</duck>
<goose>202</goose>
<it>run!</it>
</ordering>
</root>
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Converted with default options from XML2kvp, you would get the following key/value pairs in JSON form:

{'"root_beat': ('four on the floor', 'waltz'),
'root_foo_bar': ('42', '9393943"),
'root_foo_baz': ('109', '3489234893'"),
'root_goober_depths_plunder': 'Willy Wonka',
'root_nested_attribs_another': 'paydirt',
'root_ordering_duck': ('100', '101', '200', '201"),
'root_ordering_goose': ('102', '202"'),
'root_ordering_it': 'run!',
'root_tronic': ('Sally sells seashells by the seashore.',

'Red leather, yellow leather.',
'You may disregard'),
'root_url': 'see my url'}

Some things to notice. . .
* the XML root element <root > is present for all fields as root

e the XML hierarchy <root><foo><bar> repeats twice in the XML, but is collapsed into a single field
root_foo_bar

— moreover, because skip_repeating_values is setto t rue, the value 42 shows up only once, if set
to false we would see the value ('42', '42', '9393943")

* adistinct absence of all attributes from the original XML, this is because include_all_attributesisset
to false by default.

Running with include_all_attributes set to true, we see a more complex and verbose output, with @ in
various field names, indicating attributes:

{'root_beat_Qtype=3/4"': 'waltz',

'root_beat_Q@type=4/4': 'four on the floor',

'root_foo_bar': ('42', '9393943"),

'root_foo_baz': ('109', '3489234893"),

'root_goober_@scrog=true_Qtonk=false_depths_plunder': 'Willy Wonka',

'root_nested_attribs_Qtype=first_another_@type=second': 'paydirt',

'root_ordering_duck': ('100', '101', '200', '201"),

'root_ordering_goose': ('102', '202'"),

'root_ordering_it': 'run!',

'root_tronic': 'You may disregard',

'root_tronic_@type=tonguetwister': ('Sally sells seashells by the seashore.’',
'Red leather, yellow leather.'),

'root_url_Qurl=http://example.com': 'see my url'}

A more familiar example may be Dublin Core XML.:

<oai_dec:de xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:dc="http://
—purl.org/dc/elements/1.1/" xmlns:oai_dc="http://www.openarchives.org/OAI/2.0/0cai_dc/
—" xmlns="http://www.openarchives.org/OAI/2.0/" xsi:schemalLocation="http://www.
—openarchives.org/OAI/2.0/0ai_dc/ http://www.openarchives.org/OAI/2.0/cai_dc.xsd">

<dec:title>Fragments of old book</dec:title>

<dc:creator>Unknown</dc:creator>

<dc:date>1601</dc:date>

<dc:description>An object of immense cultural and historical worth</
—dc:description>

<dc:subject>Writing--Materials and instruments</dc:subject>

<dc:subject>Archaeology</dc:subject>

<dc:coverage>1600-1610</dc: coverage>

(continues on next page)
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(continued from previous page)

<dc:identifier>book_1234</dc:identifier>
</oai_dc:dec>

And with default configurations, would map to:

{'dc_coverage': '1600-1610",
'dc_creator': 'Unknown',
'dc_date': '1l601',
'dc_description': 'An object of immense cultural and historical worth',
'dc_identifier': 'book_1234",
'de_subject': ('Writing--Materials and instruments', 'Archaeology'),
'de_title': 'Fragments of old book'}

Configurations

Within Combine, the configurations passed to XML2kvp are referred to as “Field Mapper Configurations”, and like
many other parts of Combine, can be named, saved, and updated in the database for later, repeated use. This following
table describes the configurations that can be used for field mapping.
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Param- | Type| Description

add_11iteddajecKey/value pairs for literals to mixin, e.g. foo:bar would create field foo with value bar

[Default: {}]

capture_artavArmtyeofratinitmites to capture values from and set as standalone field, e.g. if [age] is pro-

vided and encounters <foo age='42"'/>, a field foo_Rage@ would be created (note the
additional trailing @ to indicate an attribute value) with the value 42. [Default: [], Before:
copy_to, copy_to_regex]

concat_|bbod BenftmrnigS flingltd goin all values from multivalued field on [Default: false]

concat_|veld jmcKeylvahieepairs for fields to concat on provided value, e.g. foo_bar:- if encountering

foo_bar:[goober, ‘tronic‘‘] would concatenate to foo_bar:goober—tronic [Default:

{}1

copy_to_dlegrcKey/value pairs to copy one field to another, optionally removing original field, based on regex

match of field, e.g. .xfoo:bar would copy create field bar and copy all values fields
goober_foo and tronic_foo to bar. Note: Can also be used to remove fields by set-
ting the target field as false, e.g. . xbar:false, would remove fields matching regex . xbar
[Default: {}]

copy_ta objecKey/value pairs to copy one field to another, optionally removing original field, e.g. foo:bar

would create field bar and copy all values when encountered for foo to bar, removing foo.
However, the original field can be retained by setting remove_copied_key to true. Note:
Can also be used to remove fields by setting the target field as false, e.g. ‘foo’:false, would
remove field foo. [Default: {}]

copy_valale]dcKeyhahre pairs that match values based on regex and copy to new field if matching, e.g.

http.*:websites would create new field websites and copy http://exampl.com
and https://example.org tonew field websites [Default: {}]

error_orbazlcBowleanl ial shisa DelimiterCollision exception if delimiter strings from either

node_delimor ns_prefix_delim collide with field name or field value (false by de-
fault for permissive mapping, but can be helpful if collisions are essential to detect) [Default:
false]

exclude_atrtayiArdyesf attributes to skip when creating field names, e.g. [baz] when encountering XML

<foo><bar baz='42"' goober='1000'>tronic</baz></foo> would create field
foo_bar_@goober=1000, skipping attribute baz [Default: []]

exclude_ sdemgrtay of elements to skip when creating field names, e.g. [baz] when encoun-

tering field <foo><baz><bar>tronic</bar></baz></foo> would create field
foo_bar, skipping element baz [Default: [], After: include_all_attributes,
include_attributes]

include_ladd1eBootean e ecnsider and include all attributes when creating field names, e.g. if false, XML el-

ements <foo><bar baz='42"' goober='1000"'>tronic</baz></foo> would re-
sult in field name foo_bar without attributes included. Note: the use of all attributes for
creating field names has the the potential to balloon rapidly, potentially encountering Elas-
ticSearch field limit for an index, therefore false by default. [Default: false, Before:
include_attributes, exclude_attributes]

include_atavAordyesof attributes to include when creating field names, despite setting of

include_all_attributes, e.g. [baz] when encountering XML <foo><bar
baz="'42"' goober='1000'>tronic</baz></foo> would create field
foo_bar_ @baz=42 [Default: [1, Before: exclude_attributes, After:

include_all_attributes]

include_lmedkeBoolean to include xml2kvp_meta field with output that contains all these configurations

[Default: false]

node_de ldtr iin$tring to use as delimiter between XML elements and attributes when creating field name, e.g.

will convert XML <foo><bar>tronic</bar></foo> to field name foo bar
[Default: _]

ns_prefisxt dizffring to use as delimiter between XML namespace prefixes and elements, e.g. | for

the XML <ns:foo><ns:bar>tronic</ns:bar></ns:foo> will create field name
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nstfoo_nsThar. INotera  pipe character s used toavoid using a cotorm i ElasticSearch

oﬂ:lds, which can be problematic. [Default: | ]

remove_| dopd b=Bdodean to determine if originating field will be removed from output if that field is copied to

another field [Default: t rue]

remove | domd sBovdchndo determine if value will be removed from originatine field if that value is copied to
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Saving and Reusing

Field Mapper sonfigurations may be saved, named, and re-used. This can be done anytime field mapper configurations
are being set, e.g. when running a new Job, or re-indexing a previously run Job.

Testing

Field Mapping can also be tested against a single record, accessible from a Record’s page under the “Run/Test Sce-
narios for this Record” tab. The following is a screenshot of this testing page:

“Tot Fiks Mappor

Mapping Results

Fig. 30: Testing Field Mapper Configurations

In this screenshot, you can see a single Record is used as input, a Field Mapper Configurations applied, and the
resulting mapped fields at the bottom.

3.4.2 OAIl Server Endpoints

Configuring OAI endpoints is the first step for harvesting from OAI endpoints.

To configure a new OAI endpoint, navigate to the Django admin screen, under the section “Core” select Oai
endpoints.

This model is unique among other Combine models in that these values are sent relatively untouched to the DPLA
Ingestion 3 OAI harvesting codebase. More information on these fields can be found here.

The following fields are all required:
* Name - Human readable name for OAI endpoint, used in dropdown menu when running harvest

e Endpoint - URL for OAI server endpoint. This should include the full URL up until, but not
including, GET parameters that begin with a question mark 2.

e Verb - This pertains to the OAI-PMH verb that will be used for harvesting. Almost always,
ListRecords is the required verb here. So much, this will default to ListRecords if left
blank.
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* MetadataPrefix - Another OAI-PMH term, the metadata prefix that will be used during har-
vesting.

* Scope type - Not an OAI term, this refers to what kind of harvesting should be performed.
Possible values include:

— setList - This will harvest the comma separated sets provided for Scope value.

— harvestAllSets - The most performant option, this will harvest all sets from the OAI
endpoint. If this is set, the Scope value field must be set to t rue.

— blacklist - Comma separated list of OAI sets to exclude from harvesting.

* Scope value - String to be used in conjunction with Scope type outline above.
— If setList is used, provide a comma separated string of OAI sets to harvest
— If harvestAllSets, provide just the single string t rue.

Once the OAI endpoint has been added in the Django admin, from the configurations page you are pre-
sented with a table showing all configured OAI endpoints. The last column includes a link to issue a
command to view all OAI sets from that endpoint.

Question: What should I do if my OAI endpoint has no sets?

In the event that your OAI endpoint does not have sets, or there are records you would like to harvest that may not
belong to a set, there is an option on the OAI Harvesting screen, under the dropdown “Harvest Type” to “Harvest
all records”. This effectively unsets the Scope Type and Scope Value, triggering the DPLA Ingestion 3 OAI
harvester to harvest all records. Because this style of harvesting cannot parallelize across sets, it may be considerably
slower, but is an option.

3.4.3 Transformation Scenario

Transformation Scenarios are used for transforming the XML of Records during Transformation Jobs. Currently,
there are two types of well-supported transformation supported: XSLT and Python code snippets. A third type,
transforming Records based on actions performed in Open Refine exists, but is not well tested or documented at this
time. These are described in more detail below.

It is worth considering, when thinking about transforming Records in Combine, that multiple transformations can
be applied to same Record; “chained” together as separate Jobs. Imagine a scenario where Transformation A
crosswalks metadata from a repository to something more aligned with a state service hub, Transformation B
fixes some particular date formats, and Transformation C — a python transformation — looks for a particular
identifier field and creates a new field based on that. Each of the transformations would be a separate Transformation
Scenario, and would be run as separate Jobs in Combine, but in effect would be “chained” together by the user for a
group of Records.

All Transformations require the following information:
* Name - Human readable name for Transformation Scenario
* Payload - This is where the actual transformation code is added (more on the different types below)
e Transformation Type - xslt for XSLT transformations, or python for python code snippets

* Filepath - This may be ignored (in some cases, transformation payloads were written to disk to be used, but
likely deprecated moving forward)

Finally, Transformation Scenarios may be tested within Combine over a pre-existing Record. This is done by clicking
the “Test Transformation Scenario” button from Configuration page. This will take you to a screen that is similarly
used for testing Transformations, Validations, and Record Identifier Transformations. For Transformations, it looks
like the following:
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Django administration

Home > Core » Transformations » Add transformation

Add transformation

Payload:

Transformation type:

a“r

Fig. 31: Adding Transformation Scenario in Django admin screen

Home / Configuration

Test Validation Scenario

T,

DBID 4 CombineD Record 1D Job Originating OAI set Uniaus Document Eror Validation Results
1503025 eecBca2s-bds7-4525-a7e5-32066 eB e @My @, 2018, 1:03:20 P uniaue Vati XL v
1593026 cBe1b2c1-9b62-481e-aB01-8000c5020914 Job @ Moy, 08, 2018, 1:03:29 P Uniaue Vel XL invalit
1503027 fefartde-2eed-42r5-b107-cleL 34T ¢ 1o @ May. 08, 2018, 1:03:20 P Uniaue Vet xtaL vaiis
1503028 eféa03e-s1a2-dbcT-actc 0269501700 1o @ May. 08, 2018, 1:03:20 P Uniaue Vet xtaL vaiis
1503029 0C575004-0b12-4516-b384-836 60009705 21300692 18B3ccen 1ATCTCS HarvestStatio0lLlob @ Mey. 85, 2018, 1:03:28 P Unicue Vali Xt invalit
1503030 8602108-c269-4203-bGe-Be645367bE2 1o @ May. 08, 2018, 1:03:20 P Uniaue Vet xtaL vaiis
1503031 210a723c-a660—4<36-b18b-dedbediTbat f 1o @ May. 08, 2018, 1:03:20 P Uniaue Vet xtaL vaiis
1503032 14382230-40de—4608-8465 e TdaeSbadcOc Job @ May. 08, 2018, 1:03:20 M Unicue Val XL valis
1503033 O14Bee2-a6ad—dbes-0ci2-Ba6S5bECH 10 1o @ May. 08, 2018, 1:03:20 P Uniaue Vet xtaL vaiis
1503034 756752257 ~45cd-2a6¢ 2699806096 106 g May. 08, 2018, 1:03:20 P Unigue Vati xtaL vaiis

Showing 1 to 10.of 3231 entries

Transformation Payload
T orpython s

pre-existing Transformation Scenario to test:
Select a pre-cxisting Validation Scenario,

MODS to Service Hub profile B

<7xml version="1.0" encoding="UTF-8"7>
<xs:stylesheet
Xmins:xs|="hitp:1/www.w3.01g/1 999IXSLITransform" version="2.0"
Xmins:mods="http:/Mww oG gov/Modsva">
<xsloutput method="xmi" indent="yes"’>

<xsltemplate match="">
<mods:mods>

<xslcall-template name="titelnfo’/>
<xslcall-template name="subject’/>
<xslcall-template name="abstract’>
<xslcall-template name="location™/>
<xslcall-template name="date"/>
<xslcall-template name="type"s>
<xskcall-template name="physicalD'/>

Solat Transformation Scanario type

XsLT +

Transformation Results

ds="ht tp:. e Loc. gov/mods/v3"
<aods title>Ednund Dulac's fairy-book i</mods: title

Previous 2 s 4 s 28 Newt

Fig. 32: Testing Transformation Scenario with pre-existing Record
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In this screenshot, a few things are happening:

* asingle Record has been clicked from the sortable, searchable table, indicating it will be used for the Transfor-
mation testing

* a pre-existing Transformation Scenario has been selected from the dropdown menu, automatically populating
the payload and transformation type inputs

— however, a user may also add or edit the payload and transformation types live here, for testing purposes
* at the very bottom, you can see the immediate results of the Transformation as applied to the selected Record

Currently, there is no way to save changes to a Transformation Scenario, or add a new one, from this screen, but it
allows for real-time testing of Transformation Scenarios.

XSLT

XSLT transformations are performed by a small XSLT processor servlet called via pyjxslt. Pyjxslt uses a built-in
Saxon HE XSLT processor that supports XSLT 2.0.

When creating an XSLT Transformation Scenario, one important thing to consider are XSLT includes and imports.
XSL stylesheets allow the inclusion of other, external stylesheets. Usually, these includes come in two flavors:

* locally on the same filesystem, e.g. <xsl:include href="mimeType.xsl"/>

e remote, retrieved via HTTP request, e.g. <xsl:include href="http://www.loc.gov/
standards/mods/inc/mimeType.xsl"/>

In Combine, the primary XSL stylesheet provided for a Transformation Scenario is uploaded to the pyjxslt servlet to
be run by Spark. This has the effect of breaking XSL include s that use a local, filesystem href s. Additionally,
depending on server configurations, pyjxslt sometimes has trouble accessing remote XSL include s. But Combine
provides workarounds for both scenarios.

Local Includes

For XSL stylesheets that require local, filesystem include s, a workaround in Combine is to create Transformation
Scenarios for each XSL stylesheet that is imported by the primary stylesheet. Then, use the local filesystem path that
Combine creates for that Transformation Scenario, and update the <xs1:include> in the original stylesheet with
this new location on disk.

For example, let’s imagine a stylesheet called DC2MODS . xs1 that has the following <xs1:include> s:

<xsl:include href="dcmiType.xsl"/>
<xsl:include href="mimeType.xsl"/>

Originally, DC2MODS.xs1 was designed to be used in the same directory as two files: dcmiType.xsl and
mimeType.xsl. This is not possible in Combine, as XSL stylesheets for Transformation Scenarios are uploaded to
another location to be used.

The workaround, would be to create two new special kinds of Transformation Scenarios by checking the box
use_as_include, perhaps with fitting names like “dcmiType” and “mimeType”, that have payloads for those two
stylesheets. When creating those Transformation Scenarios, saving, and then re-opening the Transformation Scenario
in Django admin, you can see a Filepath attribute has been made which is a copy written to disk.

This Filepath value can then be used to replace the original <xs1:include> s in the primary stylesheet, in our
example, DC2MODS . xs1:
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Change transformation

Name: demiType.xsl

Payload: <?xml version="1.0" encoding="UTF-8"?=
<xsl:stylesheet xmins:xsl="http://www.w3.0rg/1999/X5L/Transform" version="1.0"»
<xsl:variable name="types">
<l-- DCMI Types (normalized versions appear in lower case and with spaces)
http://dublincore.org/documents/decmi-type-vocabulary/ --»
=xsltext=Collection=/xsl:text=
<xsltext=collection</xsl text=
<xsltext=Dataset</xsl:texts
<xsltext=datasete/xsltexts

- A

Transformation type: XSLT Stylesheet E

Filepath: fhome/combine/data/combine/transformations/a436a2d4997d449a96e008580f6dc699.xsl

@ Use as include

Fig. 33: Filepath for saved Transformation Scenarios

<xsl:include href="/home/combine/data/combine/transformations/

—a436a2d4997d449a96e008580£6dc699.xs1"/> <!-— formerly dcmiType.xsl ——>
<xsl:include href="/home/combine/data/combine/transformations/
—00eadal03f6ad22db564a346ed74c0d7.xs1"/> <!-—- formerly mimeType.xsl ——>

Remote Includes

When the href s for XSL includes s are remote HTTP URLs, Combine attempts to rewrite the primary XSL
stylesheet automatically by:

* downloading the external, remote include s from the primary stylesheet
* saving them locally
* rewriting the <xs1:include> element with this local filesystem location
This has the added advantage of effectively caching the remote include, such that it is not retrieved each transformation.

For example, let’s imagine our trusty stylesheet called DC2MODS . xs 1, but with this time external, remote URLs for
hrefs:

<xsl:include href="http://www.loc.gov/standards/mods/inc/dcmiType.xsl"/>
<xsl:include href="http://www.loc.gov/standards/mods/inc/mimeType.xsl"/>

With no action by the user, when this Transformation Scenario is saved, Combine will attempt to download these
dependencies and rewrite, resulting in include s that look like the following:

<xsl:include href="/home/combine/data/combine/transformations/dcmiType.xsl"/>
<xsl:include href="/home/combine/data/combine/transformations/mimeType.xsl"/>
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Note: If sytlesheets that remote include s rely on external stylesheets that may change or update, the primary
Transformation stylesheet — e.g. DC2MODS . xs 1 — will have to be re-entered, with the original URLSs, and re-saved in
Combine to update the local dependencies.

Python Code Snippet

An alternative to XSLT transformations are created Transformation Scenarios that use python code snippets to trans-
form the Record. The key to making a successful python Transformation Scenario is code that adheres to the pattern
Combine is looking for from a python Transformation. This requires a bit of explanation about how Records are
transformed in Spark.

For Transformation Jobs in Combine, each Record in the input Job is fed to the Transformation Scenario. If the
transformation type is xslt, the XSLT stylesheet for that Transformation Scenario is used as-is on the
Record’s raw XML. However, if the t ransformation type is python, the python code provided for the Trans-
formation Scenario will be used.

The python code snippet may include as many imports or function definitions as needed, but will require one function
that each Record will be passed to, and this function must be named python_record_transformation. Addi-
tionally, this function must expect one function argument, a passed instance of what is called a PythonUDFRecord. In
Spark, “UDF” often refers to a “User Defined Function”; which is precisely what this parsed Record instance is passed
to in the case of a Transformation. This is a convenience class that parses a Record in Combine for easy interaction
within Transformation, Validation, and Record Identifier Transformation Scenarios. A Pyt honUDFRecord instance
has the following representations of the Record:

e record_id - The Record Identifier of the Record

e document - raw, XML for the Record (what is passed to XSLT records)

e xml - raw XML parsed with Ixml’s etree, an Element Tree instance

* nsmap - dictionary of namespaces, useful for working with self.xml instance

Finally, the function python_record_transformation must return a python list with the following, ordered
elements: [ transformed XML as a string, any errors if they occurred as a string, True/False for successful transfor-
mation ]. For example, a valid return might be, with the middle value a blank string indicating no error:

[ "<xml>....</xml>", "", True ]

A full example of a python code snippet transformation might look like the following. In this example, a
<mods:accessCondition> element is added or updated. Note the imports, the comments, the use of the
PythonUDFRecord as the single argument for the function python_record_transformation, all fairly
commonplace python code:

# NOTE: ability to import libraries as needed

from import etree

def python_record_transformation (record) :

rro

Python transformation to add / update <mods:accessCondition> element
rrr

# check for <mods:accessCondition type="use and reproduction">
# NOTE: not built-in record.xml, parsed Record document as etree instance
# NOTE: not built

ac_ele_query = record.xml.xpath('mods:accessCondition', namespaces=record.nsmap)

t-in record.nsmap that comes with record instance

# 1f single <mods:accessCondition> present

(continues on next page)

3.4. Configuration 41



https://github.com/MI-DPLA/combine/blob/master/core/spark/utils.py#L45-L105

Combine Documentation

(continued from previous page)

if len(ac_ele_query) == 1:

# get single instance
ac_ele = ac_ele_query[0]

# confirm type attribute
if 'type' in ac_ele.attrib.keys():

# if present, but not 'use and reproduction', update
if ac_ele.attrib['type'] != 'use and reproduction':
ac_ele.attrib['type'] = 'use and reproduction’

# 1if <mods:accessCondition> not present at all, create

-

elif len(ac_ele_query) == 0:

# build element

rights = etree.Element ('{http://www.loc.gov/mods/v3}taccessCondition")
rights.attrib['type'] = 'use and reproduction'
rights.text = 'Here is a blanket rights statement for our institution in the,

—absence of a record specific one.'
# append

record.xml.append (rights)

# finally, serialize and return as required list [document, error, success (bool)]
return [etree.tostring(record.xml), '', True]

In many if not most cases, XSLT will fit the bill and provide the needed transformation in Combine. But the ability to
write python code for transformation opens up the door to complex and/or precise transformations if needed.

3.4.4 Validation Scenario

Validation Scenarios are by which Records in Combine are validated against. Validation Scenarios may be written
in the following formats: XML Schema (XSD), Schematron, Python code snippets, and ElasticSearch DSL queries.
Each Validation Scenario requires the following fields:

¢ Name - human readable name for Validation Scenario
* Payload - pasted Schematron or python code

e Validation type - sch for Schematron, python for python code snippets, or es_query for Elastic-
Search DSL query type validations

e Filepath - This may be ignored (in some cases, validation payloads were written to disk to be used, but likely
deprecated moving forward)

e Default run -if checked, this Validation Scenario will be automatically checked when running a new Job

When running a Job, multiple Validation Scenarios may be applied to the Job, each of which will run for every Record.
Validation Scenarios may include multiple tests or “rules” with a single scenario. So, for example, Validation A
may contain Test 1 and Test 2. Ifrun for aJob, and Record Foo fails Test 2 forthe Vvalidation A, the
results will show the failure for that Validation Scenario as a whole.

When thinking about creating Validation Scenarios, there is flexibility in how many tests to put in a single Valida-
tion Scenario, versus splitting up those tests between distinct Validation Scenarios, recalling that multiple Validation
Scenarios may be run for a single Job. It is worth pointing out, multiple Validation Scenarios for a Job will likely
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Django administration

Home » Core : Validation scenarios : Add validation scenario

Add validation scenario

Name:

Payload:

Validation type: ———

Filepath:

Default run

-

Fig. 34: Adding Validation Scenario in Django admin
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degrade performance more than a multiple tests within a single Scenario, though this has not been testing thoroughly,
just speculation based on how Records are passed to Validation Scenarios in Spark in Combine.

Like Transformation Scenarios, Validation Scenarios may also be tested in Combine. This is done by clicking the
button, “Test Validation Scenario”, resulting in the following screen:

Home / Configuration / Test Validation Scenario

Test Validation Scenario

===

Show (10 %) entrics Search:
DBD 4 Combineld Record ID Job Originating OAI sot Uniquo Documont Error Validation Resuts
1503025 Unique. Vasd XL invaid
3 2r36c Unique Vasd XL -
3027 a1 Uniguo Vasd XML maid
3 X Unique Vasd XL i
1593029 Uniaue Vasd XML i
1593038 Unique Vasd XML i
1593031 Unique Vasd XL i
150303 Unique Vaid XML aid
1593033 Unigue Vasd XL maid
159303 Unique Vasd XL i
Snowing 11010 0f 3,231 entries Prvioss |12 3 4 5 26 Next

Validation Payload

Pastaled: your validation schematron or python scriptn the textbox below, or select rom a pro-existing validaton scenario t test or edit
Select a pre-existing Validation Scenario

DPLA minimum

<2xm version="1.0" encoding="UTF8'2>
<schema xmins=" mins:mods=" =
<ns prefix="mods" uri="htip:Www.loc. gov/mods/v3"/>

<I-- Required top level Elements for all records record —>
<pattern>
<title>Required Elements for Each MODS records/tite>
<rule context="mods:mods">

assert test="modsttlelnfo">Thers must be a tt

assert est=" ‘primary]}=1">There must be a url pointing to the ftem</assert>

assert test=" 7)=1">There must be a url pointing to a thumnal version of the item</assert>
assert test=" use and 1*>There must be a rights

<iruie>
</pattern>

<1~ Additional Requirements within Required Elements —>

Select Validation Scenario type

‘Schematron

Parsed Validation Results Raw Validation Results

Fig. 35: Testing Validation Scenario

In this screenshot, we an see the following happening:

* asingle Record has been clicked from the sortable, searchable table, indicating it will be used for the Validation
testing

* a pre-existing Validation Scenario — DPLA minimum, a Schematron validation — has been selected, automati-
cally populating the payload and validation type inputs

— However, a user may choose to edit or input their own validation payload here, understanding that editing
and saving cannot currently be done from this screen, only testing

¢ Results are shown at the bottom in two areas:

— Parsed Validation Results - parsed results of the Validation, showing tests that have passed,
failed, and a total count of failures

— Raw Validation Results -raw results of Validation Scenario, in this case XML from the Schema-
tron response, but would be a JSON string for a python code snippet Validation Scenario

As mentioned, two types of Validation Scenarios are currently supported, Schematron and python code snippets, and
are detailed below.
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XML Schema (XSD)

XML Schemas (XSD) may be used to validate a Record’s document. One limitation of XML Schema is that many
python based validators will bail on the first error encountered in a document, meaning the resulting Validation failure
will only show the first invalid XML segment encountered, though there may be many. However, knowing that a
Record has failed even one part of an XML Schema, might be sufficient to look in more detail with an external
validator and determine where else it is invalid, or, fix that problem through a transform or re-harvest, and continue to
run the XML Schema validations.

Schematron

A valid Schematron XML document may be used as the Validation Scenario payload, and will validate the Record’s
raw XML. Schematron validations are rule-based, and can be configured to return the validation results as XML, which
is the case in Combine. This XML is parsed, and each distinct, defined test is noted and parsed by Combine.

Below is an example of a small Schematron validation that looks for some required fields in an XML document that
would help make it DPLA compliant:

<?xml version="1.0" encoding="UTF-8"?>
<schema xmlns="http://purl.oclc.org/dsdl/schematron”" xmlns:mods="http://www.loc.gov/
—mods/v3">
<ns prefix="mods" uri="http://www.loc.gov/mods/v3"/>
<!-- Required top level Elements for all records record ——>
<pattern>
<title>Required Elements for Each MODS record</title>
<rule context="mods:mods">
<assert test="mods:titleInfo">There must be a title element</assert>

<assert test="count (mods:location/mods:url [@usage="primary'])=1">There must be_,
—a url pointing to the item</assert>
<assert test="count (mods:location/mods:url[@access="preview'])=1">There must be
—a url pointing to a thumnail version of the item</assert>
<assert test="count (mods:accessCondition[@type="'use and reproduction'])=1">
—There must be a rights statement</assert>
</rule>
</pattern>
<!-— Additional Requirements within Required Elements ——>
<pattern>

<title>Subelements and Attributes used in TitleInfo</title>
<rule context="mods:mods/mods:titleInfo">
<assert test="+">TitleInfo must contain child title elements</assert>
</rule>
<rule context="mods:mods/mods:titleInfo/+">
<assert test="normalize-space(.)">The title elements must contain text</assert>
</rule>
</pattern>

<pattern>
<title>Additional URL requirements</title>
<rule context="mods:mods/mods:location/mods:url">
<assert test="normalize-space(.)">The URL field must contain text</assert>
</rule>
</pattern>

</schema>
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Python Code Snippet

Similar to Transformation Scenarios, python code may also be used for the Validation Scenarios payload. When a
Validation is run for a Record, and a python code snippet type is detected, all defined function names that begin with
test_ will be used as separate, distinct Validation tests. This very similar to how pytest looks for function names
prefixed with test_. It is not perfect, but relatively simple and effective.

These functions must expect two arguments. The first is an instance of a PythonUDFRecord. As detailed
above, PythonUDFRecord instances are a parsed, convenient way to interact with Combine Records. A
PythonUDFRecord instance has the following representations of the Record:

e record_id - The Record Identifier of the Record

e document - raw, XML for the Record (what is passed to XSLT records)

e xml - raw XML parsed with Ixml’s etree, an Element Tree instance

* nsmap - dictionary of namespaces, useful for working with sel1f.xml instance

The second argument is named and must be called test_message. The string value for the test_message
argument will be used for reporting if that particular test if failed; this is the human readable name of the validation
test.

All validation tests, recalling the name of the function must be prefixed with test_, must return True or False to
indicate if the Record passed the validation test.

An example of an arbitrary Validation Scenario that looks for MODS titles longer than 30 characters might look like
the following:

# note the ability to import (just for demonstration, not actually used below)
import
def test_title_length_30(record, test_message="check for title length > 30"):

# using PythonUDFRecord's parsed instance of Record with .xml attribute, and_
—namespaces from .nsmap

titleInfo_elements = record.xml.xpath('//mods:titleInfo', namespaces=record.nsmap)
if len(titleInfo_elements) > 0O:
title = titleInfo_elements[0].text

if len(title) > 30:
# returning False fails the validation test
return False
else:
# returning True, passes
return True

# note ability to define other functions
def other_ function() :
pass

def another_function();
pass
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ElasticSearch DSL query

ElasticSearch DSL query type Validations Scenarios are a bit different. Instead of validating the document for a
Record, ElasticSearch DSL validations validate by performing ElasticSearch queries against mapped fields for a Job,
and marking Records as valid or invalid based on whether they are matches for those queries.

These queries may be written such that Records matches are valid, or they may be written where matches are invalid.

An example structure of an ElasticSearch DSL query might look like the following:

[

"test_name": "field foo exists",
"matches": "valid",
"es_query": {
"query": {
"exists": {
"field": "foo"
}
}
}
}I
{
"test_name": "field bar does NOT have value 'baz'",
"matches": "invalid",
"es_query": {
"query": {
"match": {
"bar.keyword": "baz"

This example contains two tests in a single Validation Scenario: checking for field foo, and checking that field bar
does not have value baz. Each test must contain the following properties:

* test_name: name that will be returned in the validation reporting for failures

* matches: the string valid if matches to the query can be consider valid, or invalid if query matches
should be considered invalid

* es_query: the raw, ElasticSearch DSL query

ElasticSearch DSL queries can support complex querying (boolean, and/or, fuzzy, regex, etc.), resulting in an addi-
tional, rich and powerful way to validate Records.

3.4.5 Record Identifier Transformation Scenario

Another configurable “Scenario” in Combine is a Record Identifier Transformation Scenario or “RITS” for short. A
RITS allows the transformation of a Record’s “Record Identifier”. A Record has three identifiers in Combine, with
the Record Identifier (record_id) as the only changeable, mutable of the three. The Record ID is what is used for
publishing, and for all intents and purposes, the unique identifier for the Record outside of Combine.

Record Identifiers are created during Harvest Jobs, when a Record is first created. This Record Identifier may come
from the OAI server in which the Record was harvested from, it might be derived from an identifier in the Record’s
XML in the case of a static harvest, or it may be minted as a UUID4 on creation. Where the Record ID is picked up

3.4. Configuration 47



data_model.html#identifiers

Combine Documentation

from OAI or the Record’s XML itself, it might not need transformation before publishing, and can “go out” just as it
“came in.” However, there are instances where transforming the Record’s ID can be quite helpful.

Take the following scenario. A digital object’s metadata is harvested from Repository A withthe ID foo, as part
of OAI set bar, by Metadata Aggregator A.Inside Metadata Aggregator A, which has its own OAI
server prefix of baz considers the full identifier of this record: baz:bar: foo. Next, Metadata Aggregator
B harvests this record from Metadata Aggregator A, under the OAl set scrog. Metadata Aggregator
B has its own OAI server prefix of t ronic. Finally, when a terminal harvester like DPLA harvests this record from
Metadata Aggregator B under the set goober, it might have a motley identifier, constructed through all these
OALI “hops” of something like: t ronic:scrog:goober:baz:bar: foo.

If one of these hops were replaced by an instance of Combine, one of the OAI “hops” would be removed, and the
dynamically crafted identifier for that same record would change. Combine allows the ability to transform the identifier
— emulating previous OAI “hops”, completely re-writing, or any other transformation — through a Record Identifier
Transformation Scenario (RITS).

RITS are performed, just like Transformation Scenarios or Validation Scenarios, for every Record in the Job. RITS
may be in the form of:

* Regular Expressions - specifically, python flavored regex
* Python code snippet - a snippet of code that will transform the identifier

* XPATH expression - given the Record’s raw XML, an XPath expression may be given to extract a value to be
used as the Record Identifier

Al RITS have the following values:
¢ Name - Human readable name for RITS

e Transformation type - regex for Regular Expression, python for Python code snippet, or xpath for
XPath expression

e Transformation target -the RITS payload and type may use the pre-existing Record Identifier as input,
or the Record’s raw, XML record

* Regex match payload - If using regex, the regular expression to match

* Regex replace payload - If using regex, the regular expression to replace that match with (allows values
from groups)

* Python payload - python code snippet, that will be passed an instance of a PythonUDFRecord
* Xpath payload - single XPath expression as a string

Payloads that do not pertain to the Transformation type may be left blank (e.g. if using python code snippet,
regex match and replace payloads, and xpath payloads, may be left blank).

Similar to Transformation and Validation scenarios, RITS can be tested by clicking the “Test Record Identifier Trans-
formation Scenario” button at the bottom. You will be presented with a familiar screen of a table of Records, and the
ability to select a pre-existing RITS, edit that one, and/or create a new one. Similarly, without the ability to update or
save a new one, merely to test the results of one.

These different types will be outline in a bit more detail below.
Regular Expression
If transforming the Record ID with regex, two “payloads” are required for the RITS scenario: a match expression, and

a replace expression. Also of note, these regex match and replace expressions are the python flavor of regex matching,
performed with python’s re . sub ().
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Django administration

Home » Core » Record identifier transformation scenarios » Add record identifier transformation scenario

Add record identifier transformation scenario

Name: [ |

Transformation type: =~ ---eeeeee

13

Transformation target: =~ -----oee-

Ll

Regex match payload:
Regex replace payload:

Python payload:

Xpath payload:

Fig. 36: Adding Record Identifier Transformation Scenario (RITS)
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The screenshot belows shows an example of a regex match / replace used to replace digital.library.wayne.
edu with goober.tronic.org, also highlighting the ability to use groups:

Home / Configuration

Test Record Identifier Transformation Scenario

[ nstructions |

Show | 10 #|entries Search: (1593775
DBID 4  CombineID Record D Job Originating OAI set Unique Document Error Validation Results
1503775 Sezbllea-7039-49c1-80f-516431871357 oal:digital. Library.veyne. eduzwayne:liv. b o ponis cottaction wayne:collectionramsey Unique Valid XML Invalid
ingto1876622354748
Showing 1 1o 1 of 1 entries (fitered from 3,231 total entries) Previous ‘ 1 ‘ Next
Optionally, select a pre-existing Record Identifier Transformation Scenario Results
Select a pre-existing scenario... 4| oaiigoober. tronic.org:wayne: Livingtol876022354748

Select what will be used as input for the transformation process

Record's identifier
Select the transformation typ:
Regular Expression
Regex match pattern:
Python regular expression syntax required
(oai:) (digital.+?edu) (.x)

Regex replace pattern:

Python regular expression syntax required

\1goober.tronic.org\3

Test Record Identifier Transformation

Fig. 37: Example of RITS with Regular Expression

A contrived example, this shows a regex expression applied to the input Record identifier of cai:digital.
library.wayne.edu:wayne:Livingtol876b22354748".

Python Code Snippet

Python code snippets for RITS operate similarly to Transformation and Validation scenarios in that the python code
snippet is given an instance of a PythonUDFRecord for each Record. However, it differs slightly in that if the RITS
Transformation target is the Record ID only, the PythonUDFRecord will have only the . record_id at-
tribute to work with.

For a python code snippet RITS, a function named t ransform_identifier is required, with a single unnamed,
passed argument of a PythonUDFRecord instance. An example may look like the following:

# ability to import modules as needed (just for demonstration)
import re
import time

# function named “transform identifier', with single passed argument of_
—PythonUDFRecord instance
def transform_identifier (record):

rro

In this example, a string replacement 1is performed on the record identifier,

but this could be much more complex, using a combination of the Record's parsed
XML and/or the Record Identifier. This example 1s meant ot show the structure of a
python based RITS only.

rro

(continues on next page)
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(continued from previous page)

# function must return string of new Record Identifier
return record.record_id.replace('digital.library.wayne.edu', 'goober.tronic.org")

And a screenshot of this RITS in action:

Home / Configuration

Test Record Identifier Transformation Scenario

[ Instructions |

Show (10 %/ entries Search: [1503775
DBID 4  CombinelD Record ID Job Originating OAI set Unique Document Error Validation Results
1503775 Sedbllea-7d39-49c1-8001-516431871357 gal:digital. Library.wayne.eduzwayne: LIV o\ pooks cottection wayne:collectionramsey Unique Valid XML nvalid
ingtol876b22354748
Showing 1 to 1 of 1 entries (filtered from 3,231 total entries) Previous 1 Next
Optionally, select a pr isting Record Identifier ion Scenario Results
python test oaitgoober. tronic.org:wayne:Livingtol876b22354748

Select what will be used as input for the transformation process

Record's identifier
Select the transformation typ:

Python Code Snippet

Python code for transformation:
A function named transforn_identifier (record) is required, with the single argument record containing the properties
outlined above

def transform_identifier(record):

return
record.record_id.replace('digital.library.wayne.edu', 'goober.tronic.org"')

Fig. 38: Example of RITS with Python code snippet

XPath Expression

Finally, a single XPath expression may be used to extract a new Record Identifier from the Record’s XML record.
Note: The input must be the Record’s Document, not the current Record Identifier, as the XPath must have valid XML
to retrieve a value from. Below is a an example screenshot:

3.4.6 Combine OAI-PMH Server

Combine comes with a built-in OAI-PMH server to serve published Records. Configurations for the OAI server, at
this time, are not configured with Django’s admin, but may be found in combine/localsettings.py. These
settings include:

* OAI_RESPONSE_SIZE - How many records to return per OAI paged response

* COMBINE_OAI_IDENTIFIER - Itis common for OAI servers (producers) to prefix Record identifiers on the
way out with an identifier unique to the server. This setting can also be configured to mirror the identifier used
in other/previous OAI servers to mimic downstream identifiers

3.4.7 DPLA Bulk Data Downloads (DBDD)

One of the more experimental features of Combine is to compare the Records from a Job (or, of course, multiple Jobs
if they are Merged into one) against a bulk data download from DPLA.
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Home / Configuration

Test Record Identifier Transformation Scenario

[ nstructions |

Show [ 10 3| entries Search: |1593775

DBID 4 Gombineld Record ID Job Originating OAI set Unique Document Error Validation Results
1503775 Se2bllea-7d39-49c1-80df-516431871357 ":;L:;z;;:;;;::: vayne. eduiayne:Liv g ncey Books collection wayne:collectionramsey Unique Valid XML nvalid
i
Showing 1 to 1 of 1 entries (fitered from 3,231 total entries) Previous | 1 | Next
Optionally, select a pre-existing Record Identifier Transformation Scenario Results
Select a pre-existing scenario.. 4 Livingto1876n22354748

Select what will be used as input for the transformation process

Record's XML document
Select the transformation typ:
XPath Expression
XPath expression:
Only works with "Record's XML document" as input

//mods:mods/mods : identifier[@type="1ocal"]

‘Test Record Identifier Transformation

Fig. 39: Example of RITS with XPath expression

To use this function, S3 credentials must but added to the combine/localsettings.py settings file that allow
for downloading of bulk data downloads from S3. Once added, and Combine restarted, it is possible to download
previous bulk data dumps. This can be done from the configuration page by clicking on “Download and Index Bulk
Data”, then selecting a bulk data download from the long dropdown. When the button is clicked, this data set will be
downloaded and indexed locally in ElasticSearch, all as a background task. This will be reflected in the table on the
Configuration page as complete when the row reads “Downloaded and Indexed’:

DPLA Bulk Data Downloads

Manage local, bulk data downloads from DPLA.

D $3 Bucket Key Status Uploaded to S3 b index
16 2018/04/michigan. json. gz Downloaded and Indexed April 1, 2018, 12:23 p.m. April 16, 2018, 5:53 p.m. 700755b7dabf e041149002f cfd28cdcl is
Download and Index Bulk Data

Fig. 40: Downloaded and Indexed DPLA Bulk Data Download (DBDD)
Comparison can be triggered from any Job’s optional parameters under the tab DPLA Bulk Data Compare. Compari-
son is performed by attempting to match a Record’s Record Identifier to the _id field in the DPLA Item document.

Because this comparison is using the Record Identifier for matching, this is a great example of where a Record Iden-
tifier Transformation Scenario (RITS) can be a powerful tool to emulate or recreate a known or previous identifier
pattern. So much so, it’s conceivable that passing a RITS along with the DPLA Bulk Data Compare — just to tem-
porarily transform the Record Identifier for comparison’s sake, but not in the Combine Record itself — might make
sense.

3.5 Workflows and Viewing Results

This section will describe different parts of workflows for running, viewing detailed results, and exporting Jobs and
Records.

Sub-sections include:

* Record Versioning
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* Running Jobs
* Viewing Job Details
* Viewing Record Details

* Managing Jobs

3.5.1 Record Versioning
In an effort to preserve various stages of a Record through harvest, possible multiple transformation, merges and
sub-dividing, Combine takes the approach of copying the Record each time.

As outlined in the Data Model, Records are represented in both MongoDB and ElasticSearch. Each time a Job is run,
and a Record is duplicated, it gets a new document in Mongo, with the full XML of the Record duplicated. Records
are associated with each other across Jobs by their Combine ID.

This approach has pros and cons:
* Pros
— simple data model, each version of a Record is stored separately
— each Record stage can be indexed and analyzed separately

— Jobs containing Records can be deleted without effecting up/downstream Records (they will vanish from
the lineage)

e Cons

— duplication of data is potentially unnecessary if Record information has not changed

3.5.2 Running Jobs

Note: For all Jobs in Combine, confirm that an active Livy session is up and running before proceeding.

All Jobs are tied to, and initiated from, a Record Group. From the Record Group page, at the bottom you will find
buttons for starting new jobs:

Run New Job
Harvest. Harvests Jobs are how Records are created and introduced to a Record Group. Currently this includes OAI-PMH harvesting, or ingesting Records from static files on disk Harvest OAPMH &
Harvest Static XML
Transform Transformation Jobs change the Records within a Job some way. Currently this includes transformation of the Record's XML document with XSLT or python code snippets. Before running a Transformation, make a pre- Transform Job O
configured Transformation Scenario exists.

Duplicate / Merge Duplicate / Merge Jobs do not modify the Record, but can be used to combine multiple Jobs into one Job, run new or different Validation Scenarios on a pre-existing Job, or index to ElasticSearch with a different mapping.

Duplicate / Merge Jobs ¢

Fig. 41: Buttons on a Record Group to begin a Job

Clicking any of these Job types will initiate a new Job, and present you with the options outlined below.

Optional Parameters

When running any type of Job in Combine, you are presented with a section near the bottom for Optional Parameters
for the job:

These options are split across various tabs, and include:

* Record Input Filters
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The following tabs provide additional, optional parameters for this Job

Validation Tests DPLA Bulk Data Compare Index Mapping Transform |dentifier

Validation Tests

When running jobs, optionally select pre-existing Validation Scenarios to run against each record in the job.

@ DPLA minimum
@ Date checker

Run Job

Fig. 42: Optional Parameters for all Jobs

e Field Mapping Configuration
* Validation Tests
 Transform Identifier

* DPLA Bulk Data Compare

For the most part, a user is required to pre-configure these in the Configurations section, and then select which optional
parameters to apply during runtime for Jobs.

Record Input Filters

When running a new Transform or Duplicate/Merge Job, which both rely on other Jobs as Input Jobs, filters can be
applied to filter incoming Records. These filters are settable via the “Record Input Filter” tab.

There are two ways in which filters can be applied:
* “Globally”, where all filters are applied to all Jobs
* “Job Specific”, where a set of filters can be applied to individual Jobs, overriding any “Global” filters

Setting filters for individual Jobs is performed by clicking the filter icon next to a Job’s checklist in the Input Job
selection table:

This will bring up a modal window where filters can be set for that Job, and that Job only. When the modal window is
saved, and filters applied to that Job, the filter icon will turn orange indicating that Job has unique filters applied:

When filters are applied to specific Jobs, this will be reflected in the Job lineage graph:
and the Input Jobs tab for the Job as well:
Currently, the following input Record filters are supported:
* Filter by Record Validity
* Limit Number of Records
* Filter Duplicates
* Filter by Mapped Fields
Filter by Record Validity

Users can select if all, valid, or invalid Records will be included.
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Fig. 43: Click the filter button to set filters for a specific Job
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Fig. 44: Orange filter buttons indicate filters have been set for a specific Job

Select ~

#570, MergeJob @ Sep. 27, 2018, 6:46:57 PML_\
(

#571, MergeJob @ Sep. 27,

64)Failed-Validation

#573, MergeJob @ Sep. 28, 2018, 11:54:12 AM |

2018, 6:47:03 PM

Fig. 45: Job lineage showing Job specific filters applied

Input Job ID Input Job Name Job Type Job Specific Filters Applied? Validity De-Dupe Records Mapped Field Query Filtered Numerical Limit Total Passed Records
570 MergeJob @ Sep. 27, 2018, 6:46:57 PM MergeJob True Failed Validation False None None 64
571 MergeJob @ Sep. 27,2018, 6:47:03 PM MergeJob True True {"query":{"match":{"mods_subject_topic":"Pamphlets"}}} None 8
Total: 72
Fig. 46: Job lineage showing Job specific filters applied
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Validation Tests DPLA Bulk Data Compare Index Mapping Transform Identifier Record Input Validity

Record Input Validity

From the options below, select what kind of records from the selected input jobs will be used: =!| records, those that passed validation, or those that failed.

(default)
Passed validation
Failed validation

Fig. 47: Selecting Record Input Validity Valve for Job

Below is an example of how those valves can be applied and utilized with Merge Jobs to select only only valid or
invalid records:

#258, JobAr

~valid-Records-(105)___

Invalid Records (333) »#260, Job C|

#259, Job B;“““

Fig. 48: Example of shunting Records based on validity, and eventually merging all valid Records

Keep in mind, if multiple Validation Scenarios were run for a particular Job, it only requires failing one test, within
one Validation Scenario, for the Record to be considered “invalid” as a whole.

Limit Number of Records

Arguably the simplest filter, users can provide a number to limit total number of Records that will be used as input.
This numerical filter is applied after other filters have been applied, and the Records from each Input Job have been
mixed. Given Input Jobs 2, B, and C, all with 1,000 Records, given a numerical limit of 50, it’s quite possible that all
50 will come from Job A, and O from B and C.

This filter is likely most helpful for testing and sampling.
Filter Duplicates

Optionally, remove duplicate Records based on matching record_id values. As these are used for publishing, this
can be a way to ensure that Records are not published with duplicate record_id.

Filter by Mapped Fields
Users can provide an ElasticSearch DSL query, as JSON, to refine the records that will be used for this Job.

Take, for example, an input Job of 10,000 Records that has a field foo_bar, and 500 of those Records have the value
baz for this field. If the following query is entered here, only the 500 Records that are returned from this query will
be used for the Job:

{
Ilq.ueryll : {
"match": {
"foo_bar":"baz"

}

(continues on next page)
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(continued from previous page)

This ability hints at the potential for taking the time to map fields in interesting and helpful ways, such that you can
use those mapped fields to refine later Jobs by. ElasticSearch queries can be quite powerul and complex, and in theory,
this filter will support any query used.

Field Mapping Configuration

Combine maps a Record’s original document — likely XML — to key/value pairs suitable for ElasticSearch with a
library called XML2kvp. When running a new Job, users can provide parameters to the XML2kvp parser in the form
of JSON.

Here’s an example of the default configurations:

{
"add_literals": {},

"concat_values_on_all fields": false,
"concat_values_on_fields": {},
"copy_to": {},

"copy_to_regex": {},

"copy_value_to_regex": {},
"error_on_delims_collision": false,

"exclude_attributes": [],
"exclude_elements": [],
"include_all_ attributes": false,
"include_attributes": [],
"node_delim": "_",

"ns_prefix delim": "|",

"remove_copied_key": true,
"remove_copied value": false,
"remove_ns_prefix": false,

"self describing": false,
"skip_attribute_ns_declarations": true,
"skip_repeating values": true,
"split_values_on_all_ fields": false,
"split_values_on_fields": {}

Clicking the button “What do these configurations mean?”” will provide information about each parameter, pulled form
the XML2kvp JSON schema.

The default is a safe bet to run Jobs, but configurations can be saved, retrieved, updated, and deleted from this screen
as well.

Additional, high level discussion about mapping and indexing metadata can also be found here.

Validation Tests

One of the most commonly used optional parameters would be what Validation Scenarios to apply for this Job. Val-
idation Scenarios are pre-configured validations that will run for each Record in the Job. When viewing a Job’s or
Record’s details, the result of each validation run will be shown.

The Validation Tests selection looks like this for a Job, with checkboxes for each pre-configured Validation Scenarios
(additionally, checked if the Validation Scenario is marked to run by default):
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Validation Tests DPLA Bulk Data Compare Index Mapping Transform |dentifier Record Input Validity

Validation Tests

When running jobs, optionally select pre-existing Validation Scenarios to run against each record in the job.

@ DPLA minimum
~| Date checker
| title > 30

Fig. 49: Selecting Validations Tests for Job

Transform ldentifier

When running a Job, users can optionally select a Record Identifier Transformation Scenario (RITS) that will modify
the Record Identifier for each Record in the Job.

Validation Tests DPLA Bulk Data Compare Index Mapping Transform Identifier Record Input Validity

Transform Identifier
For Records in this Job, optionally transform the Record's Identifier (recard_id) -- used for publishing and uniqueness checks -- with a pre-existing Record Identifier
Transformation Scenario (RITS).

"

Select a Record |dentifier Transformation Scenario...

Fig. 50: Selecting Record Identifier Transformation Scenario (RITS) for Job

DPLA Bulk Data Compare

One somewhat experimental feature is the ability to compare the Record’s from a Job against a downloaded and
indexed bulk data dump from DPLA. These DPLA bulk data downloads can be managed in Configurations here.

When running a Job, a user may optionally select what bulk data download to compare against:

Validation Tests Index Mapping Transform Identifier Record Input Validity DPLA Bulk Data Compare

DPLA Bulk Data Compare
If bulk DPLA data dumps have been downloaded and indexed, check the existence of Record identifiers from this Job against those in the selected data dump to see if they

exist. If they do, it can be assumed that Record existed in DPLA at the time of the data dump.

2018/04/michigan.json.gz ¥

Fig. 51: Selecting DPLA Bulk Data Download comparison for Job
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3.5.3 Viewing Job Details

One of the most detail rich screens are the results and details from a Job run. This section outlines the major areas.
This is often referred to as the “Job Details” page.

At the very top of an Job Details page, a user is presented with a “lineage” of input Jobs that relate to this Job:

Job Details: MergeJob @ May. 10, 2018, 1:19:51 PM /| sob otes |

#254, Ramsey Books collection
#257, MergeJob @ May. 10, 2018, 1:19:51 PM)

® ®

#256, Rencen Collection
@O® e®
Job Name Job Type Total Input Records Successfully Processed Error in Processing Failed Validation
MergeJob @ May. 10, 2018, 1:19:51 PM Mergelob 761 761 0 761

Fig. 52: Lineage of input Jobs for a Job

Also in this area is a button “Job Notes” which will reveal a panel for reading / writing notes for this Job. These notes
will also show up in the Record Group’s Jobs table.
Below that are tabs that organize the various parts of the Job Details page:

* Records

e Mapped Fields

* Re-Run

 Publish

e Input Jobs

* Validation

* DPLA Bulk Data Matches

* Job Type Details - Jobs

* Exporting

* Spark Details

Records

Show | 10 3 entries Search:

DBID  *  CombinelD Record ID Originating OAI set Unique Document Error Validation Results
1594974 5e2b11ea-7d39-49¢1-604f-516431871357 1. library.uayne. eduzvayne: L ivingto1876v22354748 wayne:collectionramsey Unique Valid XML Invalid
1594975 2251821a-2350-45¢6-2109-0eed 50000864 L. library.vayne. edu: wayne: RENCEN18s wayne:collectionrencen Unique Valid XML Invalid
1594976 €9edbda-fada-4366-bcB5-77e2ce7698db 1. library.wayne. edu:vayne:Hiawatha1910b21559660 wayne:collectionramsey Unique Valid XML Invalid
1594977 €4167473-6ee8-43da-b137-6b8b5 ca9976 L. Library.wayne. eduswayne: L itt1eLu1825b21567700 wayne:colleationramsey Unique Valid XML Invalid
1594978 Obaeass—fad2-46a7-9eB6-40Ba3fB3cade ~Uibrary. wayne. edu wayne: RENCENOEb wayne:collectionrencen Unique Valid XML Invalid
1594979 41649991-6eb8-4b@0-ac Fa-1fB31ealce5c L. library.vayne. edu: wayne: RENCEN16 wayne:collectionrencen Unique Valid XML Invalid
1594080 808e893c-9e27-4d d-B5€9-cd54c EbOdED 1. Library.wayne. edu:wayne: RENCEN29d wayne:collectionrencen Unique Valid XML Invalid
1594081 050¢8265-4275-4423-bB97-bbbdcdg5be1a 1. library.wayne. edu:wayne: Snythergen1923b48015817 wayne:collectionramsey Unique Valid XML Invalid
1594982 27059727-4Tae-46ad-a202-4f f4dacTbeeb +Library.vayne. eduswayne:Adventu 1860050081974 wayne:collectionramsey Unique Valid XML Invalid
1504083 626270Ta-d385-44cc-9993-45d884a 8296 oaiidigital. library.wayne. eduswayne:RENCENOSC wayne:collectionrencen Unique Valid XML Invalid
Showing 1 to 10 of 761 entries Previous ‘T‘ 2 3 4 5 . 7T Next

Fig. 53: Table of all Records from a Job
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This table shows all Records for this Job. It is sortable and searchable (though limited to what fields), and contains the

following fields:

* DB ID - Record’s ObjectID in MongoDB

e Combine ID - identifier assigned to Record on creation, sticks with Record through all stages and Jobs

e Record ID - Record identifier that is acquired, or created, on Record creation, and is used for publishing
downstream. This may be modified across Jobs, unlike the Combine ID.

* Originating OAI set - what OAI set this record was harvested as part of

e Unique - True/False if the Record ID is unique in this Job

e Document - link to the Record’s raw, XML document, blank if error

e Error - explanation for error, if any, otherwise blank

* Validation Results - True/False if the Record passed all Validation Tests, True if none run for this Job

In many ways, this is the most direct and primary route to access Records from a Job.

Mapped Fields

This tab provides a table of all indexed fields for this job, the nature of which is covered in more detail here:

Total Records for Job

250

What do these numbers mean?

Show| 10 3 entries

Field Name

Successfully Indexed

250

DPLA Mapped
Field

Actions

Show Field Mapping Configuration Used View Mapping and Indexing Errors | Re-Map and Re-Index Fields

Map DPLA
Field

Documents with Field (of
total 250)

Documents
without

Count of Total Values for
Field

Count of Distinct Values for
Field

Percentage of Field Values that are
Unique

Search:

Percentage of Documents.
with Field

mods_abstract

mods_accessCondition

mods_language_languageTerm

mods_location_url_@access=p
review

mods_location_url_@usage=pr
imary

mods_name_namePart

mods_nane_role_roleTern

nods_note

mods_originInfo_dateIssued

mods_physicalDescription_ex
tent

Select DPLA f4

Select DPLA f4

Select DPLA f4

Select DPLA f4

Select DPLA f4

Select DPLA f4

Select DPLA f4

Select DPLA f4

Select DPLA f4

Select DPLA f4

m 139

250 [
250 [
250 [
250 [
221 29
207 43
197 53
249 1
250 [

98

250

250

250

250

316

210

268

249

250

9%

1

10

249

255

236

98%

100%

102%

75%

19%

43%

76%

44%

100%

100%

100%

100%

88%

83%

79%

100%

100%

Showing 1 to 10 of 27 entries

Re-Run

Fig. 54: Indexed field analysis for a Job, across all

Previous i 2 3 Next

Jobs can be re-run “in place” such that all current parameters, applied scenarios, and linkages to other jobs are main-
tained. All “downstream” Jobs — Jobs that inherit Records from this Job — are also automatically re-run.

One way to think about re-running Jobs would be to think of a group of Jobs that that inherit Records from one another

as a “pipeline”.

Jobs may also be re-run, as well as in bulk with other Jobs, from a Record Group page.

3.5. Workflows and Viewing Results
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More information can be found here: Re-Running Jobs documentation.

Publish

This tab provides the means of publishing a single Job and its Records. This is covered in more detail in the Publishing
section.

Input Jobs

This table shows all Jobs that were used as input Jobs for this Job.

Records  Field Analysis  InputJobs  Validation ~ DPLA Bulk Data Maiches

Input Jobs
The following Jobs were used as input for this MergeJob.
Input Job Name Job Type Record Input Type Record Count
Ramsey Books collection HarvestOAlJob All Records. 438
Rencen Collection HarvestOAlJob All Records 323
Total: 761
Fig. 55: Table of Input Jobs used for this Job
Validation

This tab shows the results of all Validation tests run for this Job:

Records Field Analysis Input Jobs ~ Validation DPLA Bulk Data Matches

Validation Scenarios

The following Validation Scenarios were run for this job:
Validation Name Validation Type Record Validation Failure Count Actions

DPLA minimum Schematron 761 See Failures

Fig. 56: Results of all Validation Tests run for this Job

For each Validation Scenario run, the table shows the name, type, count of records that failed, and a link to see the
failures in more detail.

More information about Validation Results can be found here.

DPLA Bulk Data Matches

If a DPLA bulk data download was selected to compare against for this Job, the results will be shown in this tab.

The following screenshot gives a sense of what this looks like for a Job containing about 250k records, that was
compared against a DPLA bulk data download of comparable size:

This feature is still somewhat exploratory, but Combine provides an ideal environment and “moment in time” within
the greater metadata aggregation ecosystem for this kind of comparison.

In this example, we are seeing that 185k Records were found in the DPLA data dump, and that 38k Records appear
to be new. Without an example at hand, it is difficult to show, but it’s conceivable that by leaving Jobs in Combine,
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Records  Field Analysis

Input Jobs  Validation

DPLA Bulk Data Matches

The following tables shows matches and misses based on the Record's Identifier as run against the selected DPLA Bulk Data dump.

DPLA Bulk Data Download Total Records in Job Matches Misses
2018/04/michigan. json.gz 224169 185430 38739
Matches
Show| 10 % entries Search:
DBID Record ID v
2825583 mi--oai:michigan:yhsic1:0ai:quod.lib.umich.edu:IC-YHSIC 1-X-99%5DYHS00099.TIF
2787099 mi--oai:michigan:yhsic1:0ai:quod.lib.umich.edu:IC-YHSIC 1-X-98%5DYHS00098.TIF
2813217 mi--oai:michigan:yhsic1:0ai:quod.lib.umich.edu:IC-YHSIC 1 %5DYHS00097. TIF
2665229 mi--oai:michigan:yhsic1:0ai:quod.lib.umich.edu:IC-YHSIC 1-X-96%5DYHS00096.TIF
2711236 mi--oai:michigan:yhsic1:oai:quod.lib.umich.edu:IC-YHSIC 1-X-95%5DYHS00095.TIF
2730170 mi--oai:michigan:yhsic1:oai:quod.lib.umich.edu:IC-YHSIC 1-X-94%5DYHS00094.TIF
2840082 mi--oai:michigan:yhsic1:oai:quod.lib.umich.edu:IC-YHSIC 1-X-93%5DYHS00093.TIF
2791636 mi--oai:michigan:yhsic1:oai:quod.lib.umich.edu:IC-YHSIC 1-X-92%5DYHS00092.TIF
2861659 mi--oai:michigan:yhsic1:oai:quod.lib.umich.edu:IC-YHSIC 1-X-91 %5DYHS00091.TIF
2783875 mi--oai:michigan:yhsic1:oai:quod.lib.umich.edu:IC-YHSIC 1-X-90%5DYHS00090.TIF
Showing 1 to 10 of 185,430 entries Previous 1 2 3 4 5 - 18543 Next
Misses
Show | 10 $|entries Search:
DBID Record ID v
2736894 mi--oai:michigan:wsuoai.oaidigital. eduwsudor_dpla:oai:digital e.eduwayne:wpa_909-B
2827809 mi--oai:michigan:wsuoai.oaidigital. eduwsudor_dpla:oai:digital e.eduwayne:wpa_675
2766958 mi--oai:michigan:wsuoai.oaidigital. eduwsudor_dpla:oai:digital e.edu:wayne:wpa_674-C
2758161 mi--oai:michigan:wsuoai.oaidigital. eduwsudor_dpla:oai:digital e.eduwayne:wpa_31-A
2705684 mi--oai:michigan:wsuoai.oaidigital. eduwsudor_dpla:oai:digital e.eduwayne:wpa_164-B

Fig. 57: Results of DPLA Bulk Data Download comparison

and then comparing against a later DPLA data dump, one would have the ability to confirm that all records do indeed
show up in the DPLA data.

Spark Details

This tab provides helpful diagnostic information about the Job as run in in the background in Spark.
Spark Jobs/Tasks Run

Shows the actual tasks and stages as run by Spark. Due to how Spark runs, the names of these tasks may not be
familiar or immediately obvious, but provide a window into the Job as it runs. This section also shows additioanl tasks
that have been run for this Job such as re-indexing, or new validations.

Livy Statement Information

This section shows the raw JSON output from the Job as submitted to Apache Livy.

Job Type Details - Jobs

For each Job type — Harvest, Transform, Merge/Duplicate, and Analysis — the Job details screen pro-
vides a tab with information specific to that Job type.

All Jobs contain a section called Job Runtime Details that show all parameters used for the Job:
OAI Harvest Jobs

Shows what OAI endpoint was used for Harvest.
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Records ~ Mapped Fields  Publish  InputJobs  Validation ~ DPLA Bulk Data Matches  Merge /Duplicate Details ~ Export  Spark Details

Livy Session Logs | Spark Application GUI | Spark Cluster GUI

Spark Jobs/Tasks Run

D Description Name Status Completed / Total Tasks Submitted Completed Duration
2 Indexing to ElasticSearch, Job #248 ‘saveAsNewAPIHadoopFile at PythonRDD. scala:834 SUCCEEDED a8 2018-08-01T14:35:45.988GMT 2018-08-01T14:35:47.999GMT 0:00:02
2 Indexing to ElasticSearch, Job #248 take at SerDeUtil scala:233 SUCCEEDED " 2018-08-01T14:35:45.887GMT 2018-08-01T14:35:45.950GMT 0:00:00
23 Indexing to ElasticSearch, Job #248 runJob at PythonRDD.scala:441 SUCCEEDED a3 2018-08-01T14:35:45.367GMT 2018-08-01T14:35:45.551GMT 0:00:00
22 Indexing to ElasticSearch, Job #248 runJob at PythonRDD.scala:441 SUCCEEDED an 2018-08-01T14:35:45.163GMT 2018-08-01T14:35:45.354GMT 0:00:00
21 Indexing to ElasticSearch, Job #248 runJob at PythonRDD. scala:441 SUCCEEDED n 2018-08-01T+: 147GMT 0:00:00

0:00:11

20 Running Merge/Duplicate Job, Job #248 jdb at NativeMethodAccessorimpl java:0 SUCCEEDED 4081408

Livy Statement Information

View +

v livy_response {5}

capture_attribute values\":[],\"concat_values_on all fie
JA“include a1l

code : from fobs drport Mergespark\ihergeSpark(spark; input dobs tds=\+(246, W7\, 481", fa_confi jso ds\":false, \"concat_values_on_fields\":{},\"copy_to\":
“ Lins collision)":False, Y onchuge-soenibmao (] \rexcTuses clenents\
IR emove-capied. Keg\e rtrussy remave. copted vaiie ,\"renove_ns_pre true,\"self_describing\":false, rue,\"skip_repeating values\":true,\"split_values_on_
e \Tapi Lt vt o7 F1eldstt: D validetion Seerarione\tL 1N, FiTochone; ot FLLtente( Lnpu hoRarieal VaLve: ! Noer  FLiter dupe. record 1ds . Fatse, SpUE validity valve  TaL1rs Tinput-es aery valve: None
GodaiNone) spork finceion()

id 03

{\"add_literals\":{}
nt

v output {3}
v data {1}

text/plsin : fusr/local 7 .5/51 ang /fields/_init_.py:1451: RuntimeWarning: DateTimeField JobTrack.finish_timestamp received a naive datetime (2018-08-01 14:35:48.456427) while time zone
port is active.\n Runtimewarning)

execution_count : 3
status : ok

progress :

state : available

Fig. 58: Details about the Job as run in Apache Spark

Job Runtime Details

& Codev powered by ace

{
21 raconfiisone: ~{\"ada_1iterals)\":(), \"captirg_attrdbuta.values\":(),\concat_values.on_ a1l fields\:alse, \'concat. values.on FLeLds\ "1 (), \"copy.to\:{},\"Copy.to-regex\: {},\"copy.value.to-regex\:{),\"error.on_delas._colliston\ :Falze
0 usage\", \"access\"],\"node_delim\":\ s_prefix_delim\":\"|\",\"remove_copied_key\":true, \"renove_copied_value\":false,\"renove_ns_prefix\
e\ spiit vatues on fierds": ()1,

true, \"skip_repeating_values\":true,\"split_values_on_all fields\

3.

5. “fields":
{

7 “distinct_ratio": 0.6817,

8 “percentage_of_total_records”: 1,

] “one_distinct_per_doc": false,
10 “doc_instances”: 323,

17 “distinct_ratio”: o,
18 “percentage_of_total_records": 1,
: false,

Fig. 59: Parameters used to initiate and run Job that can be useful for diagnostic purposes
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Static Harvest Jobs

No additional information at this time for Static Harvest Jobs.

Transform Jobs

The “Transform Details” tab shows Records that were transformed during the Job in some way. For some Transfor-
mation Scenarios, it might be assumed that all Records will be transformed, but others, may only target a few Records.

This allows for viewing what Records were altered.

Records  Field Analysis  InputJobs  Validation ~ DPLA Bulk Data Matches  Transform Details
See below for a table of all records that were altered in some way during this Transform Job. Click into a Record and then click the tab "Transform Details" to view detailed changes for that Record.
Search:

Show[ 10 4 |entries

DBID Record ID

1758764 tf ron1864b48447122

yne 1e1909b43389353

1758403
1758499 yne:Talesfor1828b20860742

1758461

yne: Sunshine1880b21378046

1758383

1758576 1899521515943

1758512 anget1865b21378770

1758585 le:Storieso1860621560638

1758645 1800022356083

1758595 springtide1918b4838933x

Showing 1 to 10 of 246 entries Previous 1 2 3 4 5 . 25 Next

Fig. 60: Table showing transformed Records for a Job
Clicking into a Record, and then clicking the “Transform Details” tab at the Record level, will show detailed changes
for that Record (see below for more information).
Merge/Duplicate Jobs
No additional information at this time for Merge/Duplicate Jobs.
Analysis Jobs

No additional information at this time for Analysis Jobs.

Export

Records from Jobs may be exported in a variety of ways, read more about exporting here.

3.5.4 Viewing Record Details

At the most granular level of Combine’s data model is the Record. This section will outline the various areas of the
Record details page.

The table at the top of a Record details page provides identifier information:

Record: oai:digital. library.wayne.edu:wayne:Livingto1876b22354748

DBID 1594974
Combine ID Se2b1lea-7d39-49¢1-80dF-516431871357
Record ID oai:digital.library.wayne. edu: wayne:L ivingto1876b22354748

valid? False

Fig. 61: Top of Record details page

Similar to a Job details page, the following tabs breakdown other major sections of this Record details.
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e Record XML
* Indexed Fields
* Record Stages

Record Validation
* DPLA Link
* Job Type Details - Records

Record XML
This tab provides a glimpse at the raw, XML for a Record:

Record Document  Indexed Fields ~ Record Stages  Validaton ~ DPLALink  Transform Details

Record Document
This tab previews and provides information about the document stared for this Record. Below is the raw, stored document for this Record, or see the buttons for more options.

| View Document in new Tab || Searen for Matehing Documents

mods:mods xmlns:xlink="http://www.w3.0rg/1999/x1ink" xmlns:x1="http://www.w3.0rg/1999/x1ink" xmlns:mets="http://www.loc.gov/METS/" xmlns:zmods="http://www.loc.gov/mods/v3" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns="http://www.
<mods : titleInfo>
<mods : title>Living too fast</mods:title>
<mods :subTitle>or, The confessions of a bank officer</mods:subTitle>
</mods:titleInfo>
<mods :name type=""personal">
<mods :namePart>0ptic, Oliver</mods:nanePart>
<mods :namePart type="date">1822-1897</mods:namePart>
<mods :role>
<nods:roleTern type="text" authority="narcrelator">creator</nods: roleTerm>
</mods: role>
</mods :name>
mods : typ: ext</mods:
<mods :originInfo>
<mods :place>
<nods:placeTern authority="narccountry" type="code">nau</mods:placeTern>
</mods: place>
<mods :place>
<nods :placeTern type="text">Boston</mods:placeTern>
</mods: place>
<mods :publisher>Lee and Shepard</mods: publisher>
<mods :dateIssued keyDate="yes" encoding="w3cdtf">1876</nods: dateIssued>
<mods : issuance>nonographic</mods: issuance>
</mods :originInfo>
<mods : Language>
<mods : languageTern type="code" authority="is0639-2b">eng</mods:languageTerm>
</mods :language>
<mods : physicalDescription>
<mods : refornattingQuality>preservation</mods: refornattingQuality>
<mods :extent=351 p., (4] leaves of plates : ill. ; 20 cm.</mods:extent>
</mods :physicalDescription>

<mods :note type="digitization'>The electronic version of this item was provided by the Wayne State University Library System and is freely accessible through the Wayne State University Libraries Digital Collections.</mods:note>

<mods:accessCondition type="useAndReproduction">This book is in the public domain.</mods:accessCondition>

<mods :subject authority="lcsh">
<mods : topic>Business ethics</mods: topic>
<mods : topie>Youth fiction</mods:topic>
</mods : subject>

<mods :extension>
<bibNo>b22354748</bibNo>
<elecBibNo>b51075969</elecBibNo>
<PID>wayne:Livingtol876022354748</PID>

Fig. 62: Record’s document

Note also two buttons for this tab:
e View Document in New Tab This will show the raw XML in a new browser tab
e Search for Matching Documents: This will search all Records in Combine for other Records with an
identical XML document

Indexed Fields

This tab provides a table of all indexed fields in ElasticSearch for this Record:

Notice in this table the columns DPLA Mapped Fieldand Map DPLA Field. Both of these columns pertain to
a functionality in Combine that attempts to “link”” a Record with the same record in the live DPLA site. It performs this
action by querying the DPLA API (DPLA API credentials must be set in Localsettings.py) based on mapped
indexed fields. Though this area has potential for expansion, currently the most reliable and effective DPLA field to

try and map is the i sShownAt field.
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Record XML Indexed Fields ~ Record Stages  Validaton ~ DPLALink  Job Type Specific

Indexed Fields

View ElasticSearch document

Show | 100 3 entries Search:
DPLA Mapped
Field Name Field Map DPLA Field Field Value
combine_id Select DPLA fir 4 5e2b11ea-7d39-49c1-80df-516431871357
db_id Select DPLAfis | 1994974
mods_accessCondition_@type_useAndReproduction Select DPLA fy# | This ook is n the public domain.
mods_extension Select DPLA o4 | [D22354748, '051075969', wayne:Livinglo1876622354748]
mods_identifier_@type_local Select DPLA fis | Livinglo1876022354748
mods_language_languageTerm_@authority_iso639-2b_@type_code Select DPLA 2| | M9
mods_location_url_@access_preview Select DPLA fii 3 http://digital.library.wayne.edufitem/wayne:Livingto1876b22354748/thumbnail
mods_location_url_@usage_primary isShownAt Select DPLA fi 4| | hitp/digital.ibrary.wayne.edufitem/wayne:Livingto 1876022354748
mods_name_namePart Select DPLA fiis | Optic, Oliver
mods_name_namePart @type_date Select DPLA fis | 18221897
mods_name_role_roleTerm_@authority_marcrelator_@type_text Select DPLAfis | Creator
mods_note_@type_digitization Select DPLA fis | The electronic version of this item was provided by the Wayne State University Library System and is freely accessible through the Wayne State University

Libraries Digital Collections.

mods_origininfo_datelssued_@encoding_w3cdtf @keyDate_yes Select DPLAfi3 | 1876
mods_origininfo_issuance Select DPLAfi4 | monographic
mods_origininfo_place_placeTerm_@authority_marccountry_@type_code Select DPLAfis | Mau
mods_origininfo_place_placeTerm_@type_text Select DPLA fis| | Boston
mods_origininfo_publisher alart NE1 & 74 | Lee and Shepard

Fig. 63: Indexed fields for a Record

The i sShownAt field is the URL that all DPLA items require to send visitors back to the originating organization or
institution’s page for that item. As such, it is also unique to each Record, and provides a handy way to “link”” Records
in Combine to items in DPLA. The difficult part is often figuring out which indexed field in Combine contains the
URL.

Note: When this is applied to a single Record, that mapping is then applied to the Job as a whole. Viewing another
Record from this Job will reflect the same mappings. These mappings can also be applied at the Job or Record level.

In the example above, the indexed field mods_location_url_Q@usage_primary has been mapped to the DPLA
field i sShownAt which provides a reliable linkage at the Record level.

Record Stages

This table show the various “stages” of a Record, which is effectively what Jobs the Record also exists in:

Record XML Indexed Fields Record Stages Validation DPLA Link Job Type Specific

Stages

The following table shows this Record through various "stages", or Jobs, in Combine. Each stage shares the following Combine ID: Se2bllea-7d39-49¢1-86df-516431871357, which links them across Jobs.
DBID Record ID Job ID Job Name Job Type Document XML Error Is Valid ElasticSearch document
1593775 oaidigital librarywayne.edu:wayne:Livingto1876b22354748 254 Ramsey Books collection HarvestOAlJob View None False View
1594974 oai:digital.library.wayn: i 257 MergeJob @ May. 10, 2018, 1:19:51 PM MergeJob View None False View

Fig. 64: Record stages across other Jobs

Records are connected by their Combine ID (combine_id). From this table, it is possible to jump to other, earlier
“upstream” or later “downstream”, versions of the same Record.
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Record Validation

This tab shows all Validation Tests that were run for this Job, and how this Record fared:

Record XML Indexed Fields ~ Record Stages  Validation =~ DPLALink  Job Type Specific

Validation Result: Failed

The following Validation Scenarios were run for this Job.

Validation Scenario Test Failed Actions
DPLA minimum There must be a rights statement Run Validation
‘Test Validation Scenario on this Record

Fig. 65: Record’s Validation Results tab

More information about Validation Results can be found here.

DPLA Link

When a mapping has been made to the DPLA isShownAt field from the Indexed Fields tab (or at the Job level), and
if a DPLA API query is successful, a result will be shown here:

Record XML Indexed Fields Record Stages Validation DPLA Link Job Type Specific

DPLA API ltem match

A matching DPLA Item was found! Below is information from the DPLA API response.

@id hitp:/fdp.

rights. ['This bock is in the public domain.]

creator [‘Optic, Oliver 1822-1897]

title Living too fast

language [{name: ‘English’, 's0639_3' 'eng’]
stateLocatedin [{name': ‘Michigan’)]

collection (i *, "itle’: ‘Eloise Ramsey Collection of Literature for Young People’, ‘description” *, ‘@id': "}
subject 1}

date {lbegin": 1876/, 'end' '1876', 'displayDate’: 1876}
type [text]

extent. 351 p., [4] leaves of plates : ll. ; 20 om.

Fig. 66: Indexed fields for a Record
Results from the DPLA API are parsed and presented here, with the full API JSON response at the bottom (not pictured
here). This can be useful for:
* confirming existence of a Record in DPLA
* easily retrieving detailed DPLA API metadata about the item

* confirming that changes and transformations are propagating as expected
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Job Type Details - Records

For each Job type — Harvest, Transform, Merge/Duplicate, and Analysis — the Record details screen
provides a tab with information specific to that Job type.

Harvest Jobs

No additional information at this time for Harvest Jobs.
Transform Jobs

This tab will show Transformation details specific to this Record.

The first section shows the Transformation Scenario used, including the transformation itself, and the “input” or
“upsteram” Record that was used for the transformation:

The following are details specific to the Transformation that created this record.
Transformation Scenario Used
D Name Type Transformation Payload Input Document

23 juvenile > youth Python Code Snippet View View (Record #1757450)

Re-run Transformation on Input Record

Fig. 67: Information about Input Record and Transformation Scenario used for this Record
Clicking the “Re-run Transformation on Input Record” button will send you to the Transformation Scenario preview
page, with the Transformation Scenario and Input Record automatically selected.

Further down, is a detailed diff between the input and output document for this Record. In this minimal example,
you can observe that Juvenile was changed to Youth in the Transformation, resulting in only a couple of isolated
changes:

For transformations where the Record is largely re-written, the changes will be lengthier and more complex:

Users may also click the button “View Side-by-Side Changes” for a GitHub-esque, side-by-side diff of the Input
Record and the Current Record (made possible by the sxsdiff library):

Merge/Duplicate Jobs
No additional information at this time for Merge/Duplicate Jobs.
Analysis Jobs

No additional information at this time for Analysis Jobs.

3.5.5 Managing Jobs

Once you work through initiating the Job, configuring the optional parameters outlined below, and running it, you will
be returned to the Record Group screen and presented with the following job lineage “graph” and a table showing all
Jobs for the Record Group:

The graph at the top shows all Jobs for this Record Group, and their relationships to one another. The edges between
nodes show how many Records were used as input for the target Job, what — if any — filters were applied. This graph
is zoomable and clickable. This graph is designed to provide some insight and context at a glance, but the table below
is designed to be more functional.

The table shows all Jobs, with optional filters and a search box in the upper-right. The columns include:
* Job ID - Numerical Job ID in Combine

e Timestamp - When the Job was started
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Record Changes

+++
@@ -154,7 +154,7 @@

<mods:topic=Santa Claus</mods:topic=

- <mods:genre> Juvenile poetry</mods:genre=
+ <mods:genre> Youth poetry</mods:genre=

</mods:subject=>
@@ -166,7 +166,7 @@

<mods: topic>Christmas</mods:topic=

- <mods:genre> Juvenile poetry</mods:genre=
+ <mods:genre> Youth poetry</mods:genre=

</mods:subject=>

Fig. 68: Record transformation diff, small change
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Record Changes

@@ -1,307 +1,83 @@

—<mods:mods xmlns:xlink="http://www.w3.0rg/1999/x1ink" xmlns:mods="http://wwu.loc.gov/mods/v3" xmlns:xsi="http://www.w3.0rg/2001/¥MLSchema-instance" xmlns="http://www.openarchives.org/0A1/2.0/">
- <mods:abstract>1866 edition of "A youth's history of the great Civil War in the United States, from 1861 to 1865" written by R.G. (Rushmore G.) Horton.</mods:abstract>

E <mods:subject>

- <mods:hierarchicalGeographic>
+<?xml version="1.8" encoding="UTF-8"7>
+<mods:mods xmlns:mods="http://www.loc.gov/mods/v3">
<mods:titlelnfo>
<meds:title>youth's history of the great Civil War in the United States, from 1861 to 1865</mods:title>
</mods: titleInfo>
<mods:subject>
<meds:hierarchicalGeographic xmlns:xlink="http://www.w3.0rg/1999/x1link"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http: //www.openarchives.org/0AT/2.0/">

P

<mods:country>United States</mods:country>
</mods:hierarchicalGeographic>

E </mods:subject>

- <mods:extensions
- <bibNo>b58081950</bibNo>

- <PID>wayne:youthshil866b50081950</PID>

| </mods:extension>

Fig. 69: Snippet of Record transformation diff, many changes

<mods: topic>Vacations</mods: topic> <mods : topic>Vacat ions</mods : topic>
<mods: topic>Juvenile fiction</mods: topic> <mods : topic>Youth fiction</mods:topic>
</mods: sunject> </mods: subject>
<mods:subject authority="lesh"> <mods:subject authority="lcsh">
<mods :geographic>White Mountains</mods:geographic> <mods :geographic>hhite Mountains</mods:geographic>
<mods: topic>Juvenile literature</mods:topics <mods : topic>Youth literature</mods:topic>
</mods:subject> </mods:subject>

Fig. 70: Side-by-side diff, minimal changes
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<mods:mods Xmlns:mods="http://www.loc.gov/mods/v3">

<mods: subject>

<mods:hierarchicalGeographic>

<mods:country>United States</mods:countrys

<mods:state>California</meds:state>

</mods :hierarchicalGeographic>

</mods:subject>

<mods:titleInfo type="alternative'>

<mods:title>Trailed to the end</mods:title>

</mods:titleInfo>

<mods: titleInfo>

<?xml version="1.0" encoding="UTF-8"7>

<mods:mods xmlns:mods="http: //wiw.1loc.gov/mods/v3">
<mods: titleInfo>

<mods:titlesBuffalo Bill in Death Valley, or, Trailed to the end</mods:title>
</mods: titleInfo>
<mods: subject>

<mods :hierarchicalGeographic>

<mods:country>United States</mods:country>

<mods:state>California</mods:state>

</mods:hierarchicalGeographic>

</mods:subject>
<nods: subject>

<mods:topicsDime novels</mods:topics
</mods:subject>
<nods: subject>

<mods: topicsWestern stories</mods: topic>
</mods: subject>
<nods: subject>

<mods:name type="personal® authority="naf">

<mods:namePart>Buffalo Bill</mods:namePart>

<mods:namePart type="date">1846-1917</mods:namePart>

Fig. 71: Side-by-side diff, many changes

Record Group: Record Group Example

#0600, A ¢

©0®

#617,B}

#778,C

#779,D

(42) Passed Validation; De-Dupeds Limit (42)

> #780, E
®

e®

Search:

Show 100 4| entries
JobID  “ | LastUpdated Name Record Group Organization Job Type Status s Valid Publishing Elapsed Input Notes Total Record Count Actions

0 600 Oct. 3, 2018, 5:27 p.m. A2 Record Group Example. sandbox HarvestJob [ finished [ VY 0:00:07 None None 7 125
17.915

0 617 Oct. 3, 2018, 5:27 p.m. B/ Record Group Example. sandbox MergeJob B Tne 0:00:06 None 7 125
2080

O 778 Oct. 3, 2018, 5:27 p.m. ce Record Group Example sandbox MergeJob [ finished JRIR /1P 0:00:06 None 7 125
2081

O 779 Oct. 3, 2018, 5:27 p.m. D/ Record Group Example sandbox MergeJob [ finished JRIR /1P 0:00:07 None 7 125
17.915

0 780 Oct. 3, 2018, 5:27 pm. E/ Record Group Example. sandbox MergeJob [ finished [ P 0:00:02 None 7 42
21005

(Al 3 (a3 (Al D] (Al %)

Showing 1 to 5 of 5 entries

Previous Next

Fig. 72: Job “lineage” graph at the top, table with Jobs at the bottom
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Name - Clickable name for Job that leads to Job details, optionally given one by user, or a default is generated.
This is editable anytime.

Organization - Clickable link to the Organization this Job falls under

Record Group - Clickable link to the Record Group this Job falls under (as this table is reused throughout
Combine, it can sometimes contain Jobs from other Record Groups)

Job Type - Harvest, Transform, Merge, or Analysis
Livy Status - This is the status of the Job in Livy

— gone - Livy has been restarted or stopped, and no information about this Job is available

available - Livy reports the Job as complete and available

waiting - The Job is queued behind others in Livy
— running - The Job is currently running in Livy

Finished - Though Livy does the majority of the Job processing, this indicates the Job is finished in the
context of Combine

Is Valid - True/False, True if no validations were run or all Records passed validation, False if any Records
failed any validations

Publishing - Buttons for Publishing or Unpublishing a Job

Elapsed - How long the Job has been running, or took

Input - All input Jobs used for this Job

Notes - Optional notes field that can be filled out by User here, or in Job Details
Total Record Count - Total number of successfully processed Records

Actions - Buttons for Job details, or monitoring status of Job in Spark (see Spark and Livy documentation for
more information)

This graph and table represents Jobs already run, or running. This is also where Jobs can be moved, stopped, deleted,

rerun,

even cloned. This is performed by using the bank of buttons under “Job Management™:

Job Management

Move

Stop Jobs

Delete Jobs

Clone

Moves selected Jobs to another Record Group within this Organization Select Record Group...

Include Downstream?

Include Downstream?
Delete Job(s) Delets Selected Jobs X
Include Downstream?

Re-run Job Re-Run Selected Jobs <

@D rciuse Downsrean?

Clone Job Clone Selected Jobs

@D inotude Downstream? @) Re-Run on Clone?

Fig. 73: Buttons used to manage running and finished Jobs

All management options contain a slider titled “Include Downstream” that defaults to on or off, depending on the task.

When

on for a particular task, this will analyze the lineage of all selected Jobs and determine which are downstream

and include them in the action being peformed (e.g. moving, deleting, rerunning, etc.)
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The idea of “downstream” Jobs, and some of the actions like Re-Running and Cloning introduce another dimension
to Jobs and Records in Combine, that of Pipelines.

Pipelines

What is meant by “downstream’ Jobs? Take the interconnected Jobs below:

#617, B} #779,D)
#600, A

#778,C~ (42)-Passed-Validation; De-Buped;-L:imit-(42) = #780, E

Fig. 74: Five interconnected Jobs

In this example, the OAI Harvest Job A is the “root” or “origin” Job of this lineage. This is where Records were first
harvested and created in Combine (this might also be static harvests, or other forms of importing Records yet to come).
All other Jobs in the lineage — B, C, D, and E — are considered “downstream”. From the point of view of A, there is a
single pipeline. If a user were to reharvest A, potentially adding, removing, or modifying Records in that Job, this has
implications for all other Jobs that either got Records from A, or got Records from Jobs that got Records from 2, and
so forth. In that sense, Jobs are “downstream” if changes to an “upstream” Job would potentially change their own
Records.

Moving to B, only one Job is downstream, D. Looking at C, there are two downstreams Jobs, D and E. Looking again
at the Record Group lineage, we can see then that D has two upstream Jobs, B and C. This can be confirmed by looking
at the “Input Jobs” tab for D:

Input Jobs

The following Jobs were used as input for this MergeJob.
Input Job ID Input Job Name Job Type Job Specific Filters Applied? Validity De-Dupe Records Mapped Field Query Filtered Numerical | Limit Total Passed Records
617 ) MergeJob False True None. None. 125
78 c MergeJob False True None: None 0

Total: 125

Fig. 75: Input Jobs for Job D, showing Jobs B and C

Why are there zero Records coming from C as an Input Job? Looking more closely at this contrived example, and
the input filters applied to Jobs B and C, we see that “De-Dupe Records” is true for both. We can infer that Jobs B
and C provided Records with the same record_id, and as a result, were all de-duped — skipped — from C during the
Merge.

Another view of the lineage for D, from it’s perspective, can be seen at the top of the Job details page for D, confirming
all this:

#617,B)
#600, A} #779,D)

#778, C)

Fig. 76: Upstream lineage for Job D

Getting back to the idea of pipelines and Job management, what would happend if we select A and click the “Re-Run
Selected Jobs” button, with “Include Downstream” turned on? Jobs A-E would be slated for re-running, queuing in
order to ensure that each Jobs is getting updated Records from each upstream Job:
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=% Combine Organiza blished Al J onfi jon  Backg entation System: Spark

Preparing to Rerun Job(s):
Record Group: Record Group Example

moow>

Refresh this page to update status of Jobs rerunning. | Refresh

#617,B} s
4 ’
#6500, A
#718,Cf (=) Passed-Validation; De-Duped: Limit(42) »(#780, E)
- YUthS Y=
[Expand vgram |
Show (100 % entries Search: |
JobID “ | LastUpdated Name Record Group Organization Job Typo Status Is Valid Publishing Elapsod Input Notes Total Record Count Actions
600 Oct. 3, 2018, 6:41 p.m. A Record Group Example sandbox HarvestJob [ running IR ¥ 0:00:05 None None # 0 Monitor © ‘
Nonerfs :
Daaie 0|
617 Oct.3,2018, 641 p.m. 8/ Record Group Example sandbox MergeJob. True 000:00 oput Jobs Noe s 0 Montor s |
Nonerfs
[Detais o |
78 Oct.3,2018, 641 pm. co Record Group Example sandbox MergeJob True 000:00 oput Jobe Nones | 0 Monitor ©
Nonerfs
[etis o |
9 Oct 3, 2018, 6:41 pm. oo Record Group Example sandbox MergeJob. True 000:00 oput Jobe Noves 0 [Montor
Nonerfs
[etais o |
780 Oct 3,2018, 6:41 pm. Es Record Group Example sandbox MergeJob. True 000:00 oput dobe Noe s 0 [Montor
None rfs (oo |
[Detais 0|
Al : A s Al D At

Showing 110 5 of 5 entries Previous | 1 | Next

Fig. 77: Re-Running Job A, including downstream Jobs

We can see that status changed for each Job (potentially after a page refresh), and the Jobs will re-run in order.

We also have the ability to clone Jobs, including or ignoring downstream Jobs. The following is an example of cloning
C, not including downstream Jobs:

#617,B #779,D
i TrEss)

#600, AJ'; #7178, C,- (42)-Passed-Validation; De-Buped;-L:imit-(42) » #780, E/

#855, C (CLONE))

Fig. 78: Cloning Job C

Under the hood, all validations, input filters, and parameters that were set for C are copied to the new Job C
(CLONED), but because downstream Jobs were not included, D and E were not cloned. But if we were to select
downstream Jobs from C when cloning, we’d see something that looks like this:

Woah there! Why the line from B to the newly created cloned Job D (CLONE) ? D was downstream from C during
the clone, so was cloned as well, but still required input from B, which was not cloned. We can imagine that B might
be a group of Records that rarely change, but are required in our pursuits, and so that connection is persisted.

As one final example of cloning, to get a sense about Input Jobs for Jobs that are cloned, versus those that are not, we
can look at the example of cloning A, including all its downstream Jobs:

Because A has every job in this view as downstream, cloning A essentially clones the entire “pipeline” and creates a
standalone copy. This could be useful for cloning a pipeline to test re-running the entire thing, where it is not desirable
to risk the integrity of the pipeline before knowing if it will be successful.

Finally, we can see that the “Include Downstream” applied to other tasks as well, e.g. deleting, where we have selected
to delete A (CLONE) and all downstream Jobs:
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#617,B #779, D
#7178, C 'l- (42) RassadivalidationtDe:Dupeadlimit-(42) »(#780, E
#600, A}
#857, D (CLONE)
#856, C(CLONE)L
" (42) Passat Validation De-Duped, Limit (42)
~ ™#858, E (CLONE)
Fig. 79: Cloning Job C, including downstream Jobs
#617,B #779,D
#600, A §
#778,C 'l- (42) Passed-Validation; De-Duped; Limit-{42) » #780, E )
#860, B (CLONE) » #862, D (CLONE)
#859, A (CLONE) ¢
#861, C (CLONE) b (42)Passed-Validation; Be-Duped:-Limit-(42) » #863, E (CLONE)

Fig. 80: Cloning Job A, including downstream Jobs

Deleting Job(s):
A (CLONE) (DELETING)
Home / /o tion - sandbox / -Record Group Example B (CLONE) (DELETING)
C (CLONE) (DELETING)
D (CLONE) (DELETING)

Record Group: Record Group Example E (CLONE) (DELETING)
Refresh this page to update status of removing Jobs.
#617,8}
#6800, A §
#778, C} (62 Passac Vaidaton; Do-Duped: it (42) »(#780, E
#860, B (CLONE) (DELETING) #862, D (CLONE) (DELETING)
@ #8509, A (CLONE) (DELETING) @
@ @ @ #861, C (CLONE) (DELETING) #863, E (CLONE) (DELETING) @ @

‘ Expand Diagram

Fig. 81: Deleting Job A (CLONE), and all downstream Jobs
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“Pipelines” are not a formal structure in Combine, but can be a particularly helpful way to think about a “family” or
“lineage” of connected Jobs. The ability to re-run and clone Jobs came later in the data model, but with the addition of
granular control of input filters for Input Jobs, can prove to be extremely helpful for setting up complicated pipelines
of interconnected Jobs that can be reused.

3.6 Harvesting Records

Harvesting is how Records are first introduced to Combine. Like all Jobs, Harvest Jobs are run from the the Record
Group overview page.

The following will outline specifics for running Harvest Jobs, with more general information about running Jobs here.
Currently, Combine supports the following types of harvests:

e OAI-PMH
» Static XML
* Tabular / Spreadsheet

3.6.1 OAI-PMH Harvesting

OAI-PMH harvesting in Combine utilizes the Apache Spark OAI harvester from DPLA’s Ingestion 3 engine.

Before running an OAI harvest, you must first configure an OAI Endpoint in Combine that will be used for harvesting
from. This only needs to be done once, and can then be reused for future harvests.

From the Record Group page, click the “Harvest OAI-PMH” button at the bottom.
Like all Jobs, you may optionally give the Job a name or add notes.

Below that, indicated by a green alert, are the required parameters for an OAI Job. First, is to select your pre-configured
OALI endpoint. In the screenshot below, an example OAI endpoint has been selected:

Default values for harvesting are automatically populated from your configured endpoint, but can be overridden at this
time, for this harvest only. Changes are not saved for future harvests.

Once configurations are set, click “Run Job” at the bottom to harvest.

Identifiers for OAI-PMH harvesting

As an Harvest type Job, OAI harvests are responsible for creating a Record Identifier (record_1id) for each Record.
The record_id is pulled from the record/header/identifier field for each Record harvested.

As you continue on your metadata harvesting, transforming, and publishing journey, and you are thinking about how
identifiers came to be, or might be changed, this is a good place to start from to see what the originating identifier was.

3.6.2 Static XML File Harvest

It is also possible to harvest Records from static sources, e.g. XML uploads. Combine uses Databricks Spark-XML
to parse XML records from uploaded content. This utilizes the powerful globbing capabilities of Hadoop for locating
XML files. Users may also provide a location on disk as opposed to uploading a file, but this is probably less commonly
used, and the documentation will focus on uploads.

Using the Spark-XML library provides an efficient and powerful way of locating and parsing XML records, but it does
so in a way that might be unfamiliar at first. Instead of providing XPath expressions for locating Records, only the
XML Record’s root element is required, and the Records are located as raw strings.
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The following are required parameters for this Job b4

Select pre-existing OAl endpoint to use for harvest

Fedora QA server

Ak

The following are default settings for this pre-configured OAl Endpoint, but can be selectively overridden for this
job

OAl endpoint
http://example.orgfoai

OAl Verb

ListRecords

4k

OAl metadata prefix

mods

Scope type

harvestAllSets

ap

Scope value
true
Fig. 82: Selecting OAI endpoint and configuring parameters
The following are required parameters for this Job b4

Provide Static Content

For static harvests, optionally upload content, or provide a location on the filesystem where the content is.

Upload Filesystem

Choose file... Browse

Fig. 83: Upload file, or provide location on disk for Static harvest
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For example, a MODS record that looks like the following:

<mods :mods>
<mods:titleInfo>
<mods:title>Amazing Record of Incalculable Worth</mods:title>
</mods:titleInfo>

</mods :mods>

Would need only the following Root XML element string to be found: mods :mods. No angle brackets, no XPath
expressions, just the element name!

However, a close inspect reveals this MODS example record does not have the required namespace declaration,
xmlns:mods="http://www.loc.gov/mods/v3". It’s possible this was declared in a different part of the
XML Record. Because Spark-XML locates XML records more as strings, as opposed to parsed documents, Combine
also allows users to include an XML root element declaration that will be used for each Record found. For this
example, the following could be provided:

xmlns:mods="http://www.loc.gov/mods/v3"

Which would result in the following, final, valid XML Record in Combine:

<mods:mods xmlns:mods="http://www.loc.gov/mods/v3">
<mods:titleInfo>
<mods:title>Amazing Record of Incalculable Worth/mods:title>
</mods:titleInfo>

</mods :mods>

Once a file has been selected for uploading, and these required parameters are set, click “Run Job” at the bottom to
harvest.

Is this altering the XML records that | am providing Combine?

The short answer is, yes. But, it’s important to remember that XML files are often altered in some way when parsed
and re-serialized. Their integrity is not character-by-character similarlity, but what data can be parsed. This approach
only alters the declarations in the root XML element.

Uploads to Combine that already include namespaces, and all required declarations, at the level of each individual
Record, do not require this re-writing and will leave the XML untouched.

What kind of files and/or structures can be uploaded?

Quite a few! Static harvests will scour what is uploaded — through a single XML file, across multiple files within a
zipped or tarred archive file, even recursively through directories if they are present in an archive file — for the root
XML element, e.g. mods : mods, parsing each it encounters.

Examples include:

METS file with metadata in <dmdSec> sections
* zip file of directories, each containing multiple XML files
* single MODS XML file, that contains multiple MODS records

* though not encouraged, even a . t xt file with XML strings contained therein!
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Find and Parse XML Records

To locate and parse XML records from the provided file(s), additional information is needed: the root XML element for each
record, and if needed, additional XML namespace declarations.

Root XML Because static XML harvests may be looping through many files, directories, archives, or single XML files, a root XML

element element is needed to locate XML documents that should be parsed and used. Unlike XPath, only the element name is
needed. For example, a mods:mods would be sufficient for MODS records with a namespace, or oai_dc for OAl Dublin
Core records.

Re-write Because Combine does not use XPath to parse the records, it is possible that records will be retrieved without required
XML root namespaces (often only declared at the root element). Here, you may optionally rewrite the declaration for each Record.
element For example, if providing the XML root nods : mods results in root XML nodes that look like =nods :mods=, the declaration

declarations xmlns:mods="http://www. loc. gov/mods/v3" could be passed and will be added to each record resulting in <mods: mods
xmlns:mods="http://www. loc.gov/mods,/v3">, which is valid XML.

Root XML Element:

e.qg. mods:mods, oai_dc, etc.

Re-write Root XML Declaration (if needed):

e.g. xmins:mods="http://iwww.loc.gov/mods/v3"

Fig. 84: Showing form to provide root XML element for locating Records, and optional XML declarations

Identifiers for Static harvesting

For static harvests, identifiers can be created in one of two ways:
* by providing an XPath expression to retrieve a string from the parsed XML record

* arandom, UUID is assigned based on a hash of the XML record as a string

3.6.3 Tabular Data (Spreadsheet) Harvesting

Tabular (Spreadsheet) Data based harvesting allows the creation of XML records in Combine originating from tabular
data such as CSV. While not tabular in the same way as CSV with delimiters used for parsing data, Tabular Harvesting
also supports JSON. In fact, JSON has a higher accuracy rate for tabular harvest, but because it cannot be easily opened
in spreadsheet software like Excel, is also potentially more complex to work with.

Preparing Tabular Data for Harvest
Tabular harvesting cannot take just any CSV or JSON data, however, it must follow some fairly prescriptive rules to
generate valid and faithful XML. There are two ways in which this tabular data may be prepared:

* By hand: users create tabular data (CSV or JSON) from scratch, paying careful attention to the creation of
columns and fields

* Export a Combine Job: users may export a pre-existing Job in a tabular format that is ready-made to be
re-imported at a later time, ostensibly after being edited “outside” of Combine
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Locate |dentifier in Document

Finally, an optional XPath expression can be provided to locate a unigue, meaningful identifier for each document.

Mote: While not required, this is encouraged. In the absence of an XPath expression to locate an identifier, an MD5 hash of the
document's contents will be created, which might help with potential duplicate records. However, if the document changes
harvest-to-harvest, this identifier will not remain constant. Furthermore, this MDS hash identifier will propogate through Combine
and eventually be used for publishing, which is important to consider.

Description Example
Use Dublin Core <dc: identifier> element. Jidc:identifier
Locate =mods :url= element with access attribute. J/mods :mods/mods: location/mods:url [@access]

XPath for Record |dentifier:

e.g. l/dc:identifier

Fig. 85: Form for providing optional XPath for retrieving identifier

XML is, by nature, hierarchical. The field f oo may mean something different in an XML document when the child of
bar or baz. Additionally, elements may repeat. The qualities of repitition and hierarchy in XML introduce a notion
of “siblings” between elements. Take, for example, the following XML:

<root>

<foo>
<!-- sibling set 1 ——->
<bar>42</bar>
<baz>109</baz>

</foo>

<foo>
<!-- sibling set 2 —-—>

<bar>winter</bar>
<baz>mountain</baz>
</foo>
</root>

The instance of bar that has the value 42 and the instance of baz that has the value of 109 are “siblings” in the sense
they are both children of the same instance of foo. There are no qualifying identifiers to the first instance of foo that
make it unique from the second, other than the 1) order in the XML document, and b) its child nodes. The presents a
unique challenge when converting tabular data, which is not hierarchical to XML, which is. Combine navigates this
situation through the idea of sibling identifiers. By including sibling identifiers in the tabular data (think spreadsheet
columns), we can reconstruct XML with the appropriate sibling organization and hierarchy.

Tabular Data Harvesting uses the same configurations that are used for mapping XML records to fields for indexing
and analysis, with particular emphasis on some of the configurations like node_delimormultivalue_delim.

So, how might we create tabular data that would create the XML example above? The following columns and data
(CSV example) would create that XML:

root (lacl01l)_foo(63a901)_bar (460701), root (1lacl0l)_foo(63a901)_baz (460701),
—root (lacl01l)_foo(63a901)_bar (460702), root (lacl01l)_foo(63a901)_baz (460702)
42,109,winter, mountain
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It’s not pretty, but it’s functional. The sibling identifiers are affixed at each level of hierarchy in the XML. The very
last one for baz, 460702, is a unique id of 4607 and a counter of 02 which suggests it’s part of sibling set #2.

Tt should be noted, if hierarchy and siblings are not important — like might be the case with popular formats such as
Dublin Core — then the sibling identifiers can be left out entirely. To create the following XML:

<de>
<title>Amazing Title here!</title>
<subject>literature</subject>
<subject>books</subject>
<subject>culture</subject>

</de>

We would only need the following, paying attention to the | delimiter used for multivalued cells:

dc_title,dc_subject
Amazing Title here!,literature|books|culture

Example

Suppose we want to:
* export a Job from Combine into tabular form — CSV — and edit this data in Excel
e then, perform a Tabular Harvest to import this data back to Combine

The first step would be to export a Combine Job as Tabular Data, as describe here. Paying special attention, or better yet
saving as a saved Field Mapper Configuration, the export parameters used as they will be needed when harvesting.

Second, would be to navigate to a Record Group and select “Harvest Tabular Data” from the New Job section. Next,
would be to either upload the CSV or JSON file, or point to a location on disk:

The following are required parameters for this Job X

Provide Static Content

For static harvests, upload content, or provide a location on the filesystem where a file can be found.

Upload Filesystem
Accepts CSV files with extension . csv, or JSON-Lines files with an extension of . json

Choose file... Browse

Fig. 86: Uploading CSV document for Tabular Data Harvest

Next, and arguably the most important piece of the puzzle, is providing Ingest Parameters that align with the parame-
ters used to create the tabular data. This includes things like delimiters used, whether namespace prefixes are included,
and importantly, a hash of namespaces that might be encountered if they are. These configurations are mixed in with
defaults, so if none are provided, the defaults are assumed to apply.

In this example, a saved configuration called KVP S has been selected to use:

Of particular note, the namespaces at the bottom, and delimiters used. These can be tricky to configure the first time,
but the idea is that they can be re-used in the future, by anyone (or exported and shared!)

Select all optional parameters, as per usual for a Job, and click “Run Tabular Harvest Job” at the bottom.

82 Chapter 3. Table of Contents



_images/csv_upload.png

Combine Documentation

Ingest Parameters

The same configuration language used to map fields from XML, is the same used to create XML from fields! Select a pre-existing field mapper configuration, or edit the one below, to be used
for this tabular harvest.

Configuration Name

A
v

powered by ace

KVPS

1
2 "include_all_attributes”:
3 “include_sibling_id":
4 “include_xml_prop":
5 "multivalue_delim": "|",
6 "node_delim":
7 "ns_prefix_delim": "|"
8 "remove_ns_prefix": B
9 "skip_attribute_ns_declarations™:
18 “skip_repeating_values”:
11 “skip_root™:
12~  "nsmap": {
13 "oai_dc": "http://www.openarchives.org/0AT/2.8/0ai_dc/",
14 “xsi”: “http://www.w3.org/2081/XMLSchema-instance”,
15 "dc": "http://purl.org/dc/elements/1.1/",
16 "mods”: “http://www.loc.gov/mods/v3"
17 }
18
Ln:1  Col:1

Save as new configurations [ Delete saved configurations H What do these configurations mean? ]

Fig. 87: Configurations for Tabular Harvest

Record Identifiers

What should I do about Record Identifiers? Is it like static harvests where I can pull that from the XML?

Nope! For Tabular Data Harvests, you may provide a column called record_id that will be used as the Record
identifier for harvest.

Technical Details

As of this writing, Tabular Harvest is a bit slower than OAI-PMH or static files. This is, in part, because the XML is
being contructed during harvest, as opposed to the straight retrieval and saving of pre-formed XML.

Additionally, when harvesting CSV (as opposed to JSON) a couple of flags are particularly important:

e multivalue_delim: this flag describes the delimiter used inside multivalued cells, it is important this not
be a comma , as this will collide with the comma used as the delimiter between columns. Pipe | is usually a
relatively safe bet.

e include_sibling_id: required if sibling identifiers have been included in the column names

* nsmap: required if namespaces are used in XML record

Discussion

At first glance, this may seem more complicated, and more trouble than it’s worth. But, consider the possibility
for metadata editing! Recall that this tabular data can be exported by Combine automatically, edited in the “outside
world”, and then re-harvested. This would allow tabular (spreadsheet) editing of a group of Records, which could be
very difficult for 1k, 10k, 100k of XML Records, and then have the re-harvested. Or, as demonstrated with the Dublin
Core example above, where sibling identifiers are not needed, the columns are still quite human readable.
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3.7 Transforming Records

Transformation Jobs are how Records are transformed in some way in Combine; all other Jobs merely copy and/or
analyze Records, but Transformation Jobs actually alter the Record’s XML document that is stored.

The following will outline specifics for running Transformation Jobs, with more general information about running
Jobs here.

Similar to Harvest Jobs, you must first configure a, or multiple, Transformation Scenarios that will be selected and
used when running a Transformation Job.

The first step is to select all input Jobs that will serve as the input Records for the Transformation Job:

Selet  “ | JobID Name Organization Record Group Job Type status Is Valid Timestamp Input Notes Record Gount

e ‘ ‘ 1510 HarvestOALJob @ Nov. 13, 2018, 7:34:38 PM sandbox Multiple Transforms HarvestJob finished True Nov. 13, 2018, 7:34 p.m None None 657

/]

‘ 1526 HarvestOALIob @ Nov. 15, 2018, 1:03:19 PM sandbox Multiple Transforms Harvestlob True Nov. 15, 2018, 1:03 p.m None None. 323

All 4 Al 4 Al 4 Al & Al

Fig. 88: Selecting an input Job for transformation

Next, is the task of selecting and ordering the Transformation Scenarios that will be performed for this Transform
Job. This is done by:

1. selecting pre-configured, available Transformation scenarios from the box on the left by dragging them to the
box on the right

2. then, ordering the Transformation scenarios on the right in the order they should be performed

Select Transformation Scenarios

Use the tables below to select, and order, Transformation Scenarios that will be applied.

1. First, drag desired Transformations from the table on the left to the table on the right.
2. Second, confirm the order of the selected Transformations in which they should be chained together and applied.

Available Transformations Selected Transformations

‘ Remove OAI header block ‘

e
A [ MoDS 10 Service Hub profie |
‘ Python based string manipulation ‘

Hub Profile ‘

‘ MODS to Service Hub - DUPE ‘

Fig. 89: Selecting, and ordering, Transformation scenarios to be applied during Transform Job

When the Transformation Job is run, the Records will be transformed by these scenarios in order. While it would be
possible to setup multiple Transform Jobs, and is a perfectly acceptable alternative approach, that would duplicate the
Records at each stage. The ability to select and order multiple Transformation scenarios in a single Job allows only a
single group of Records to be creaetd, with all the selected Transformations applied.

When ready, select optional parameters, an finally click “Run Transform Job” at the bottom.

3.8 Merging Records

The following will outline specifics for running Merge / Duplicate Jobs, with more general information about running
Jobs here.

“Merge / Duplicate” Jobs are precisely what they sound like: they are used to copy, merge, and/or duplicate Records
in Combine. They might also be referred to as simply “Merge” Jobs throughout.
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To run a Merge Job, select “Duplicate / Merge Job” from the Record Group screen.

From the Merge Job page, you may notice there are no required parameters! However, unlike Transformation Jobs
where input Jobs could only be selected from the same Record Group, the input Job selection screen will show Jobs
from across all Organizations and Record Groups:

Showing all Jobs from all Record Groups. To view Jobs only from this Record Group, Fedora Repository, se the dropdown filters in the table below

#251, HarvestStaticXMLJob @ May. 08, 2018, 1:03:29 PM)

#254, Ramsey Books co”ecticn/

#256, Rencen Collection |

#252, TransformJob @ May. 08, 2018, 1:05:40 PM/»

#253, PublishJob @ May. 08, 2018, 3:56:27 PM |

® @
O®e e®
Search:
. dob Record
Select o Name Organization Record Group Job Type Status Finished Is Valid Timestamp Input Notes Count
251 HarvestStaticXMLJob @ May. | SuperOrg TurboRG HarvestJob gone True False May 8, 2018, None 250
08, 2018, 1:03:29 PM 1:03p.m
252 TransformJob @ May. 08, SuperOrg TurboRG TransformJob gone True True May 8, 2018, ) - o None 250
2018, 1:05:40 PM 1:05p.m. Hat\/?slS.allCXN LtluD @ May. 08, Z(Jlﬂ
1:03:29 PM, Job #251, from Record Group:
TurboRG
253 PublishJob @ May. 08,2018, = SuperOrg TurboRG PublishJob gone True True May 8, 2018, N I None 250
3:56:27 PM 356 pm. ransformJob @ May. 08, 2018, 1:05:40
PM, Job #252, from Record Group:
TurboRG
254 Ramsey Books collection Amazing University Fedora Repository. HarvestJob available True False May 10,2018, None 438
12:04 p.m.
256 Rencen Collection Amazing University Fedora Repository. HarvestJob available True False May 10,2018, None 323
108 p.m.
All All All s All Al § Al %
Showing 1 to 5 of 5 entries
Fig. 90: Showing possible input Jobs from all Organizations and Record Groups
There not many Jobs in this instance, but this could get intimidating if lots of Jobs were present in Combine. Both the

Job “lineage graph” — visual graph near the top — or the table of Jobs can be useful for limiting.

Clicking on a single Job in the lineage graph will filter the table to include only that Job, and all Jobs there input for
that Job, and graying out Jobs in the lineage graph to represent the same. Clicking outside of a Job will clear the filter.

Additionally, filters from the Jobs table can be used to limit by Organization, Record Group, Job Type, Status, or even
keyword searching. When filters are applied, Jobs will be grayed out in the lineage graph.

Also of note, you can select multiple Jobs for Merge / Duplicate Jobs. When Jobs are merged, a duplicate check is

run for the Record Identifiers only.

Select desired Jobs to merge or duplicate — which can be a single Job — and click “Run Job”.

The following screenshot shows the results of a Merge Job with rwo input Jobs from the Record Group screen:

3.8.1 Why Merge or Duplicate Records?

With the flexibility of the data model,

Organization --> Record Group —-> Job —--> Record

comes some complexity in execution.

Merge Jobs have a variety of possible use cases:
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#251, HarvestStaticXMLJob @ May. 08, 2018, 1:03:29 PM f

#254, Ramsey Books collection

#256, Rencen Collection

» #252, TransformJob @ May. 08, 2018, 1:05:40 PMJ- .

- #253, PublishJob @ May. 08

, 2018, 3:56:27 PM |

e®
search:|

Job Record
Select | 1D Name Organization Record Group Job Type Status Finished | Is Valid Timestamp Input Notes | Count
- 251 HarvestStaticKMLJob @ May. | SuperOrg TurboRG HarvestJob gone True False May 8, 2018, Nane 250
08, 2018, 1:03:29 PM 1:03 p.m.
- 252 | Transformob @ May. 08, SuperOrg TurboRG TransformJob gone True True May 8, 2018, 5 None 250
2018, 1:05:40 PM 1:05 p.m. HarvestStaticXMLJob @ May. 08, 2018,
1:03:29 PM, Job #251, from Record Group:
TurboRG
All 2 Al 0 All k2 All 2 Al 3§ Al §

Showing 110 5 of 5 entries

Fig. 91: Clicking a Job will highlight that Job, and upstream “input” Jobs

#251, HarvestStaticXMLJob @ May. 08, 2018, 1:03:29 PM) #252, TransformJob @ May. 08, 2018, 1:05:40 PM)

#254, Ramsey Books collection

#256, Rencen Collection

#253, PublishJob @ May. 08, 20

18, 3:56:27 PM |

Job Recerd
Select | D Name Organization Record Group Job Type Status Finished | Is Valid Timestamp Input Notes | Count
. 254 Ramsey Books collection Amazing University Fedora Repository HarvestJob available True False May 10, 2018, None 438
12:04 p.m
- 266 Rencen Collection Amazing University Fedora Repository HarvestJob available True False May 10, 2018, None 323
108 p.m
Al B Fedora Repository + Al D Al : Al 2 Al %

Showing 1 to 2 of 2 entries (filtered from 5 total entries)

Fig. 92: Showing filtering table by Record Group “Fedora Repository”
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#254, Ramsey Books collection

——

#256, Rencen Collection

———

#257, MergeJob @ May. 10, 2018, 1:19:51 PM |

® @
CIOIC) o®
Show| 100 4| entries Search:
Total
Job & Record
[ Timestamp Name Organization Record Group Job Type Status Finished Is Valid Elapsed | Input Notes | Count Monitor | Actions
254 May 10,2018, | Ramsey Books | Amazing University Fedora Repositary HarvestJob available True False 0:00:56 None Nones | 438 Livy / ‘ Details ‘
12:04 pm. collection 7815 Spark
256 May 10,2018, | Rencen Amazing University Fedora Repositary HarvestJob available True False 0:00:33 None Nones | 323 Livy / ‘ Details ‘
1:08 pm. Colegiion /* 9845 Spark
257 May 10,2018, | MergeJob @ Amazing University Fedora Repository MergeJob running False True 0:00:00 Nones 0 Livy [ Details
Ramsey Books ; =
119 p.m May. 10, 2018, None /s ; § Spark
11951 PM collection, Job #254,
from Record Group:
Fedora Repository
Rencen Golletion,
Job #256, from
Record Group: Fedora
Repository
Al Al Al Al Al Al
Showing 1 to 3 of 3 entries Previous | 1 | Next

Fig. 93: Merging two Jobs into one

* duplicate a Job solely for analysis purposes

 with a single Record Group, optionally perform multiple, small harvests, but eventually merge them in prepara-

tion for publishing
* Merge Jobs are actually what run behind the scenes for Analysis Jobs

* Merge Jobs are the only Job type that can pull Jobs from across Organizations or Record Groups

* shunt a subset of valid or invalid records from Job for more precise transformations or analysis

As mentioned above, one possible use of Merge / Duplicating Jobs would be to utilize the “Record Input Validity
Valve” option to shunt valid or invalid Records into a new Job. In this possible scenario, you could:

* from Job A, select only invalid Records to create Job B

e assuming Job B fixed those validation problems, merge valid Records from Job A with now valid Records

from Job B to create Job C

This can be helpful if Job A is quite large, but only has a few Records that need further transformation, or, the
Transformation that will fix invalid Records, would break — invalidate — other perfectly good Records from Job A.
Here is a visual sense of this possible workflow, notice the record counts for each edge:

#258, JobAL

Invalid Records (333)

#259, Job BT
. C—

~ Valid-Records-(105)

_____Valid-Records(333)

> #260, Job C

Fig. 94: Example of shunting Records based on validity, and eventually merging all valid Records
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3.9 Publishing Records

The following will outline specifics for Publishing a Record Group, with more general information about running Jobs
here.

3.9.1 How does Publishing work in Combine?
As atool for aggregating metadata, Combine must also have the ability to serve or distribute aggregated Records again.
This is done by “publishing” in Combine, which happens at the Job level.

When a Job is published, a user may a Publish Set Identifier (publish_set_1id) thatis used to aggregate and group
published Records. For example, in the built-in OAI-PMH server, that Publish Set Identifier becomes the OAI set ID,
or for exported flat XML files, the publish_set_id is used to create a folder hierarchy. Multiple Jobs can publish
under the same Publish Set ID, allowing for grouping of materials when publishing.

Users may also select to publish a Job without a Publish Set Identifier, in which case the Records are still published,
but will not aggregate under a particular publish set. In the outgoing OAI-PMH server, for example, the Records would
not be a part of an OAI set (which is consistent and allowed in the standard).

On the back-end, publishing a Job adds a flag to Job that indicates it is published, with an optional
publish_set_id. Unpublishing removes these flags, but maintains the Job and its Records.

Currently, the the following methods are avaialable for publishing Records from Combine:
e OAI-PMH Server
* Export of Flat Files

Additionally, Combine supports the creation of “Published Subsets”. Published Subsets, true to their namesake, are
user defined subsets of all published Records. You can read more about what those are, and creating them, here:

e Published Subsets

3.9.2 Publishing a Job

Publishing a Job can be initated one of two ways: from the Record Group’s list of Jobs which contains a column called
“Publishing”:

Or the “Publish” tab from a Job’s details page. Both point a user to the same screen, which shows the current publish
status for a Job.

If a Job is unpublished, a user is presented with a field to assign a Publish Set ID and publish a Job:

Also present, is the option of including this Publish Set ID in a pre-existing Published Subset. You can read more
about those here.

If aJob is already published, a user is presented with information about the publish status, and the ability to unpublish:
Both publishing and unpublishing will run a background task.

Note: When selecting a Publish Set ID, consider that when the Records are later harvested from Combine, this Publish
Set ID — at that point, an OAI set ID — will prefix the Record Identifier to create the OAI identifier. This behavior is
consistent with other OAI-PMH aggregators / servers like REPOX. It is good to consider what OAI sets these Records
have been published under in the past (thereby effecting their identifiers), and/or special characters should probably
be avoided.

Identifiers during metadata aggregation is a complex issue, and will not be addressed here, but it’s important to note
that the Publish Set ID set during Publishing Records in Combine will have bearing on those considerations.
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Publishing

Publish (

Publish (

—

Unpublish ‘

Fig. 95: Column in Jobs table for publishing a Job

Publish Job

This job is currently unpublished. Publish using the form below:
Publish Set Id

e.g. fedora_records

Publish Set ID may be left blank to not include in a Publish set.

Include this Publish Set in a pre-existing Published Subset?

Include? Name Description Associated Publish Set IDs Includes Records not part of a set? Record Count Actions
myproject This subsets supports my amazing project setl False 657
myotherproject Another project, capturing all Records not published under a Publish Set Identifier True 669

Publish Job &t

Fig. 96: Screenshot to publish a Job

3.9. Publishing Records

89


_images/publish_column.png
_images/unpublished_job.png

Combine Documentation

Records Mapped Fields Publish Input Jobs Validation DPLA Bulk Data Matches Merge / Duplicate Details Export Spark Details

Publish Job
This Job is currently published:

Publish Set ID Record Count Actions

test_publish_set 761 Unpublish

Fig. 97: Screenshot of a published Job, with option to unpublish

3.9.3 Viewing Publishing Records
All published Records can be viewed from the “Published” section in Combine, which can be navigated to from a
consistent link at the top of the page.

The “Published Sets” section in the upper-left show all published Jobs:

Published Sets

Showing all published Record Groups, where one Job from each Record Group may be published with an optional Publish Set ID. This Publish
Set ID is used during publishing for the outgoing OAl set. In some cases this may be "Mone", resulting in Records that are not aggregated under an
QA set, but will be returned via ListRecords.

Publish Set ID Record Group Published Job Record Count Action

rencen Digital Collections Rencen Collection 323 Unpublish

testing Digital Collections MergeJob @ Aug. 01, 2018, 2:35:31 PM 761 Unpublish
Total: 1084

Fig. 98: Published Jobs

As can be seen here, two Jobs are published, both from the same Record Group, but with different Publish Set IDs.

To the right, is an area called “Analysis” that allows for running an Analysis Job over all published records. While this
would be possible from a manually started Analysis Job, carefully selecting all Publish Jobs throughout Combine, this
is a convenience option to begin an Analysis Jobs with all published Records as input.

Below these two sections is a table of all published Records. Similar to tables of Records from a Job, this table also
contains some unique columns specific to Published Records:

* Outgoing OAI Set -the OAI set, aka the Publish Set ID, that the Record belongs to

* Harvested OAI Set - the OAI set that the Record was harvested under (empty if not harvested via OAI-
PMH)

* Unique Record ID - whether or not the Record ID (record_id) is unique among all Published Records
Next, there is a now hopefully familiar breakdown of mapped fields, but this time, for all published Records.

While helpful in the Job setting, this breakdown can be particularly helpful for analyzing the distribution of metadata
across Records that are slated for Publishing.

For example: determining if all records have an access URL. Once the mapped field has been identified as where
this information should be — in this case mods_location_url_Qusage=primary — we can search for this field

920 Chapter 3. Table of Contents


_images/published_job.png
_images/published_jobs.png
analysis.html#analysis-jobs

Combine Documentation

Records  Mapped Fields  Outgoing OAI-PMH Server  Export Flat Files

Published Records
The table belows shows all published records, across all Record Groups and OAl sets.

Show [ 10 % entries

0 *  Record ID Record Group Publish Set ID Harvested OAI set Unique Record ID Document
10521222 osidigitalbrary:wayne.ecuwayne:RENCEN18s Digital Colletions rencen waynecollecionrencen Faise Valid XML
10521223 oaicigital brarywayne eduwayne:RENCENOSC Digital Colections rencen wayne:collectionrencen Faise Valid XML
10521226 osicigital orary wayne.eduwayne:RENCENOSY Digital Colletions rencen waynecollecionrencen Faise Valid XML
10521225 oaicigialorary wayne.ecuwayne:RENCENOBD Digtal Collections rencen waynecollecionrencen Faise Valid XML
10521226 oai:digital library.wayne.edu:wayne:RENCEN10i Digital Collections rencen 'wayne:collectionrencen False Valid XML
10521227 osicigialorary wayne.ecuwayne:RENCEN16d Digtal Collections rencen waynecollecionrencen Faise Valid XML
10521228 oaidigital library.wayne.edu:wayne:RENCEN29d Digital Collections rencen 'wayne:collectionrencen False Valid XML
10521220 osicigialorary wayne.edu:wayne:RENCENOS Digtal Collections rencen waynecollecionrencen Faise Valid XML
10521230 oai:digital library.wayne. edu:wayne:RENCEN18p Digital Collections rencen 'wayne:collectionrencen False Valid XML
10521231 osidigialorary wayne.ecuwayne:RENCEN2h Digital Collections rencen waynecollecionrencen Faise Valid XML

Showing 1 to 10 of 1,084 entries. Previous 2 3 4 5 109 Next
Records Mapped Fields Outgoing OAI-PMH Server Export Flat Files

Mapped Fields Analysis
What do these numbers mean? |

Show [ 100 # | entries Searcl

Field Name - Documents with Field (of total 1084) Documents without Count of Total Values for Field Count of Distinct Values for Field Percentage of Field Values that are Unique Percentage of Documents with Field

nods_abstract 703 201 710 327 % .
mods_accessCondition 108 0 438 1 0% R
mods_classification “ 1044 40 3 =R o~
mods_extension_bibNo 437 647 a7 416 . P
mods_extension_elecBiblo 217 867 217 208 6% 20%
nods_extension_originalTitle 646 438 646 318 49% 0%
mods_extension_PID 1084 [ 1084 767 71% 100%
mods_extension_subject_topic 6 1078 6 1 17% 1%
nods_genre s 1076 s 2 5% %
mods_identifier 1084 0 1270 932 73% 100%
nods_language_languageTern 438 646 521 10 3% 40%
mods_location_url 761 323 1521 1525 100% 70%
nods_location_url_eaccess=preview 323 761 323 319 % 30%
nods_location_url_gusage=prinary 323 761 323 327 101% 30%
nods_name_nanePart 302 692 1049 704 &% 6%
nods_nane_role_roleTern a7 7 430 13 % %
mods_note 438 646 742 226 30% 40%

Fig. 100: Screenshot of Mapped Fields across ALL published Records
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and confirm that 100% of Records have a value for that mapped field.

Show | 100 4| entries Search: [mods_location_url

Field Name | Documents with Field (of total 1084) Documents without Count of Total Values for Field Count of Distinct Values for Field Percentage of Field Values that are Unique Percentage of Documents with Field

1084 0 1084 797 4% 100%

1084 0 1084 782 2% 100%

Showing 1 to 2 of 2 entries (fltered from 61 total entries) Previous | 1 | Next

Fig. 101: Confirm important field exists in published Records

More on this in Analyzing Indexed Fields Breakdown.

3.9.4 OAI-PMH Server

Combine comes with a built-in OAI-PMH server that serves records directly from the MySQL database via the OAI-
PMH protocol. This can be found under the “Outgoing OAI-PMH Server” tab:

Records Field Analysis Qutgoing OAI-PMH Server Export Flat Files

Outgoing OAI-PMH Server

Combine comes with a built-in OAI-PMH server that serves Published Records via the OAl protocol and HTTP requests.

« ldentify

« List Identifiers
+ List Records
« List Sets

Fig. 102: Simple set of links that expose some of Combine’s built-in OAI-PMH server routes

3.9.5 Export Flat Files

Another way to “publish” or distribute Records from Combine is by exporting flat files of Record XML documents
as an archive file. This can be done by clicking the “Export” tab and then “Export Documents”. Read more about
exporting here.

Publish Set IDs will be used to organzize the exported XML files in the resulting archive file. For example, if a single
Job was published under the Publish ID foo, and two Jobs were published under the Publish ID bar, and the user
specified 100 Record per file, the resulting export structure would look similar to this:

3.9.6 Published Subsets

Published Subsets are user defined subsets of all currently published Records and Jobs in Combine. They are created
by selecting a combination of:

* Publish Set Identifiers to include in the subset
« all published Jobs without a Publish Set Identifier

¢ Organizations, Record Groups, and Jobs where all published Jobs are included
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¥ || published_documents == Folder
v 9 bar - Folder
<& part-Q0000.xml 595 KB XML Document
<o part-00001.xmil HZ29 KB XML Document
<o part-00002.xml 3BB KB XML Document
«ay part-00003.xml 253 KB XML Document
<ay part-Q0004.xmil 148 KB XML Document
e part-00005.xml 118 KB XML Document
<o part-00006.xml 152 KB XML Document
«a3 part-Q0007.xml 270 KB XML Document
<& part-Q0008.xml 370 KB XML Document
e part-00009.xml 447 KB XML Document
o3 part-00010.xml B00 KB XML Document
<a3 part-00011.xml 44 KB XML Document
<ay part-00012.xml 600 KB XML Document
e part-00013.xml 671 KB XML Document
v BN foo - Folder
«ay part-Q0000.xml 340 KB XML Document
<e part-00001.xmil 350 KB XML Document
e part-00002.xml 355 KB XML Document
<=3 part-00003.xml 364 KB XML Document
<ay part-00004.xmil 338 KB XML Document

Fig. 103: Publish IDs as folder structured in exported Published Records

As Combine strives to be a single point of interaction for metadata harvesting, transformation, and publishing, it is
expected that users may desire to expose only certain subsets of published records to downstream, non-Combine users.
Published Subsets allow for this.

For example, imagine a single instance of Combine that is used to harvest, transform, QA, and publish metadata in
support of a DPLA service hub. It may be convenient to also use this instance of Combine in support of a digital
collection state portal. While there may be overlap in what Records and Jobs are published to both DPLA and the state
portal, there may be some metadata records that should only propagate to one, but not the other.

By default, the built-in OAI-PMH server, and flat file exports, expose all published Records in Combine. For many
use cases, this might be perfectly acceptable. Or, it may be such that careful use of Publish Set Identifiers — which
translate directly to OAI sets — may be sufficient for managing that downstream consumers only harvest apporpriate
records.

If, however, this is not the case, and more granular control is need, Published Subsets may be a good option for
selecting subsets of published Records, which are then exposed through their own unique OAI-PMH endpoint, or
flat file exports. In this scenario, the records bound for DPLA might be available through the subset dpla and the
OAI endpoint /oai/subset/dpla, while the records bound for the state portal could be available in the subset
start_portal and available for OAI harvest from /oai/subset/state_portal.

All Published Subsets also allow the normal exporting of Records (flat XML, S3, etc.).

Viewing Published Subsets

Published Subset can be found at the bottom of the Published screen:

Clicking the View button, will redirect to the familiar Published screen, with this particular Published Subset selected.
This is indicated by a notification at the top:

and in the Published Subset table at the bottom:
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Published Subsets

Name Description Associated Publish Set IDs Includes Records not part of a set? Record Count Actions

dpla This subset includes records bound for DPLA setl, another_set, set2 False 3041
stateportal Subset to support state portal harvests, including all records outside of sets and_yet_another_set, set2 True 1323
Create Published Subset +

Fig. 104: Viewing all Published Subsets (none selected)

Published Records: stateportal

You are viewing a subset of all published records for the following published sets: [and_yet_another_set, set2].| View All Published Records

Fig. 105: Notification of viewing Published Subset

Published Subsets

Name Description Associated Publish Set Includes Records not part of a Record Actions
IDs set? Count
dpla This subset includes records bound for DPLA setl, another_set, set2 False 3041

stateportal (currently Subset to support state portal harvests, including all records outside of and_yet_another_set, True 1323
viewing) sets set2

Create Published Subset +

Fig. 106: Published Subsets table, while viewing one
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When viewing a paricular subset, the tabs “Records” and “Mapped Fields” show only Records that belong to that
particular subset. Clicking the “Outgoing OAI-PMH Server” tab will show the familiar OAI-PMH links, but now
navigating to an OAI endpoint that contains only these records (e.g. /oai/subset/dpla as opposed to the default
/oai).

Note: The Published Set state_portal shares the Published Set Identifier set2 with dpla, demonstrating that
overlap between Published Subsets is allowed. And notes True that Records not belonging to a Publish Set are
included as well.

Creating a Published Subset

To create a Published Subset, click “Create Published Subset” at the bottom, where you will be presented with a screen
similar to this:

Home / Published / Published Subset Create

Create Published Subset

Name

The name is used as a human readable tag, unique identifier, and URL slug (e.g. /oai/my_slug). As such, it is recommended to create one that is
lowercase and without spaces or special characters. If present, they will be removed automatically.

e.g. dpla, my_project

Description

e.g. This subset includes published sets bound for DPLA only

Optional

Select all Published sets to be included in this Published Subset:
back_to_basics
set1

set2

Select Organizations, Record Groups, and Jobs to include in Published Subset

search... Select Matches v/

4 s& Organizations, Record Groups, and Jobs
[ sandbox
[ large datasets
[ Text Analysis

Include published Records that are not part of any set?

Create Publish Subset +

Fig. 107: Creating a Published Subset

¢ Name

— A unique identifier for this Published Subset, that will also be used in URL patterns (e.g. the created OAI
endpoint). This should be lowercase and without special characters or spaces.
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e Description
— Human readable description of this Published Subset.
Select Published Sets

— This is where published sets are selected to include in this Published Subset. All or none may be included.
* Select Organizations, Record Groups, and Jobs

— Select Organizations, Record Groups, and Jobs to include in Published Subset. Selected Organizations and
Record Groups will include all published Jobs that fall underneath. In the instance where only select Jobs
from a Record Group are selected, only those Jobs will be included, not the entire Record Group.

— Note: This is particularly helpful if a user wants to add an entire Organization or Record Group to a subset,
confident that all Jobs created or deleted, published or unpublished, will collect under this Published
Subset.

¢ Include Records without Publish Set Identifier

— This toggle will include Jobs/Records that have not been given a Publish Set Identifier in this Published
Subset.

3.10 Searching

e Global Search

3.10.1 Global Search

Global searching in Combine allows the searching of mapped fields across all Records, in all Jobs.

To perform a search, use the search box in the upper-right in the main navigation bar at the top:

Sketches and scraps

Fig. 108: Global search box in main Combine navigation bar
A search term is optional, when blank, returning all Records. This example is using the search term Sketches and
scraps as an example. This should return a screen that looks like the following:

Note the search term Sketches and scraps has automatically been applied to the table search field in the upper-
right of the results table. Modifications to the search can be done here, updating the results in near realtime.

Notice there are 4, 023 results out of a total 4, 601 Records. Why so many for a search term that seems pretty
specific? By default, global search looks for any token in the search string. In this case, it’s likely that and matched
most of those records. The following will outline search options to narrow results.

Global Search Options

Clicking the “Show Options” button will reveal a panel of additional search options:
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Home / Search

Search Records

This page allows full-text searching of all Records, across all Jobs, currently held in Combine. To avoid refreshing the page, modify searches by using the search box at the upper-right of the results table.

Show Options

Search Results

Show [ 104 entries

Search: [Sketches and scraps

DBID Combine ID Record ID Organization Record Group Job
50a38790e60a1005a46bc02¢ ed21daee-53b0-4d11-b: aicdigital. 1 sandbox published subsets and stateio Ramsey
50a7a986060a1017d 1138035 45762007-93-462-978 i:digital. BC1785020727367 sandbox poling HarvestOAIJob @ Apr. 05, 2019, 7:08:47 PM
5obSe56ce60a10023ed4cc73 ed21d b0-4d11 i:digital. 1785020727367 sandbox published subsets and stateio Le Merge
5ca3879ce60a1005a46bct e 9971ef40-d81e-4dcf-Bdad aicdigital it ddresst1861b50081962 sandbox published subsets and stateio Ramsey
50a7a987e60a1017d1f38d24 5bb645b7-acc6-4b08-Bfe0- aicdigital fit ddresst1861b50081 sandbox poling HarvestOAlJob @ Apr. 05, 2019, 7:08:47 PM
50ab48b2e60a101cad9dB497 5bb645b7-acc6-4b08-Bre0- digital. \ddresst1861b50081962 sandbox poling TransformJob @ Apr. 08, 2018, 12:22:42 PM
50ab4Bo6e60a101cad9dsB e 4b08-8f i:digital. 1861b5008196: sandbox poling MergeJob @ Apr. 08, 2019, 12:23:00 PM
5obSe56de60a10023ed40d64, 99716f40-d81e-4dcf-Bdac: i:digital. 1861b5008196: sandbox published subsets and stateio Le Merge

4 d-4fc1-80f ai-digtal it dventur sandbox published subsets and stateio Ramsey

50a7a984e60a1017d1f38b34 6b0da636-0d32-440¢-be00-acd489112f8c aicdigital dventur sandbox poling HarvestOAlJob @ Apr. 05, 2019, 7:08:47 PM

Showing 1 to 10 of 4,023 entries (filtered from 4,601 total entries)

Fig. 109:

Search Records

First  Previous 2 3 4 5 403 Next

Search results for “Sketches and scraps”

Last

This page allows full-text searching of all Records, across all Jobs, currently held in Combine. To avoid refreshing the page, modify searches by using the search box at the upper-right of the results table.

ide Optiol

Organizations, Record Groups, Jobs

search...

4 % Organizations, Record Groups, and Jobs
@ sandbox
[ large datasets
[ Text Analysis

Search type

© any token (matches single token within any field)
exact phrase (case sensitive, full-field matching)
wildcard (x, case sensitive full-field matching)

ly Options

Fig. 110: Search options and filters

Select Matches v/
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Filter by Organization, Record Group, and/or Job

The first section “Organizations, Record Groups, and Jobs” allows for the filtering of results based on Records from
those hierarchical levels. The following shows limiting to a Job called “Ramsey”, clicking the button “Apply Options”,
and the effect on the results:

Search Records

This page allows full-text searching of all Records, across all Jobs, currently held in Combine. To avoid refreshing the page, using the search b the results table.

Organizations, Record Groups, Jobs
ramsey [ (setoet atcnos

4 [l & Organizations, Record Groups, and Jobs.
4 [ T sandoox
4 @ ¥ published subsets and stateio
0 Lincoln

T Text Analysis

Search type

Search Results
Show( 10 ¥ entries Search: [Sketches and scraps

bBID Combine 1D Record ID

5cat679ce60a100584Gb e 490213¢5-6451-4355-0016-7dI4T01d14bd

7-7147-4b50-05d8. 530848 T5a1c

Fig. 111: Narrowing by Job Ramsey

The results have dropped to 657, but still quite a few. The Job filter has been applied, limiting the Records to only
that Job (which contains 657 Records), but the search type is still expansive and capturing all Records with the and
token.

Next, we can change the search type to drill down further.

Search Type

Currently there exists three search types in Global Search:

* any token
— matches any token from the search terms, and is NOT case-sensitive
— default search type

* exact phrase
— matches the exact phrase, and only the exact phrase, and IS case-sensitive

* wildcard
— allows for the inclusion of a * wildcard character, matching the entire phrase, and IS case-sensitive

Global Search is searching the mapped fields for Records, which are stored in ElasticSearch. As such, the power (and
complexity) of ElasticSearch is exposed here to some degree.
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Any Token
The search terms provided are tokenized, and each term is searched. This is the most general search.
Exact Phrase

This search type is case-sensitive, and searches the entire search phrase provided, against un-tokenzied fields for all
Records. To demonstrate, when applied to the example above, only five results are returned (which all contain the
exact, case-sensitive value Sketches and scraps for at least one mapped field):

Search Results

Show 0 %) entries Search: [Sketches and scraps
DBID Combine ID Record 1D Organization Record Group Job
sandbox published subsels and stal Ramsey
sandbox poll

ScabaBbes0a101cadsc2ld bbicabc-472c-4c72.9998-1a4910349a3 oal digial lbrary wayne.eduwayne:Skelchesa 188148389304 sandbox. poling
ScabdBode60a 101cadsd8sch bbicabc-472c-4c72.9998-1a4910349a3 oaidigital lbrary wayne.eduwayne:Skelchesa 188148389304 sandbox. poling Mergedab @ Apr.
08,2019,
12:28:00PM
ScbcS6ees0a 10023eddched 39507801.0845.4005-2237- 3100 oaidigialibrar sandbox. published subsels and stateio Lo Morge
Showing 1105 of 5 eniries (fitered from 4601 total entries) First  Previous | 1 | Next Last

Fig. 112: Exact phrase search for Sketches and scraps

Wildcard

This search type can be particularly helpful for searching various identifiers in records, allowing the match of a sub-
string in a field’s full, case-sensitive value. For example, we can take a piece of the Record ID for these Records —
1881b4 — and find Records that match that string somewhere in a field:

Search Results

Show (10§ entries Search: [188104"
08ID Combine 1D Organization Record Group Job
ad60bi57 780108454005 sandbox publishod subsels and sat
101741138093 bbie sandbox pol

Scab48b0e60a101cadddB2fd bbcab c-472c-4c7a-9998-012491034%aa oaidigta brary wayne.edurwayne:Skelchesa1881b48388304 sandbox poling

ScabiBode60101cadSdascd bbcab c472c-4c7a-9 clgital d sandbox poling Mergelob @ Apr.
08, 2019,
122500 M

Scbbcsees0aton2sediched 39507801.0845-4005-2a37-3047077a3 160 oaidigita brary wayne.edurwayne:Skelchesa1881b48388304 sandbox published subsets and siaeio Lo Merge

Showing 1105 of 5 entries (fitered from 4,601 total entries) First  Provious | 1 | Next Last

Fig. 113: Wildcard search for x1881b4 «
Note the wildcard character » on both sides of the search term, indicating the field value may begin with anything, end
with anything, but must contain that sub-string 1881b4. Somewhat unsurprisingly, the results are the same.

Note: Even blank spaces must be captured by a wild card . So, searching for public domain anywhere in a field
would translate to xpublic*domainx.

Saving / Sharing Searches

Note that when options are applied to the search with the “Apply Options” button, the URL is updated to reflect these
new search options. If that URL is returned to, those search options are automatically parsed and applied, as indicated
by the following message:

This might be particularly helpful for saving or sharing searches with others.
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Search parameters were detected in UEL, showing applied options...

Fig. 114: Options applied to search from URL

3.11 Analysis

In addition to supporting the actual harvesting, transformation, and publishing of metadata for aggregation purposes,
Combine strives to also support the analysis of groups of Records. Analysis may include looking at the use of metadata
fields across Records, or viewing the results of Validation tests performed across Records.

This section will describe some areas of Combine related to analysis. This includes Analysis Jobs proper, a particular
kind of Job in Combine, and analysis more broadly when looking at the results of Jobs and their Records.

3.11.1 Analysis Jobs

Analysis Jobs are a bit of an island. On the back-end, they are essentially Duplicate / Merge Jobs, and have the same
input and configuration requirements. They can pull input Jobs from across Organizations and Records Groups.

Analysis Jobs differ in that they do not exist within a Record Group. They are imagined to be ephemeral, disposable
Jobs used entirely for analysis purposes.

You can see previously run, or start a new Analysis Job, from the “Analysis” link from the top-most navigation.

Below, is an example of an Analysis Job comparing two Jobs, from different Record Groups. This ability to pull Jobs
from different Record Groups is shared with Merge Jobs. You can see only one Job in the table, but the entire lineage
of what Jobs contribute to this Analysis Job. When the Analysis Job is deleted, none of the other Jobs will be touched
(and currently, they are not aware of the Analysis Job in their own lineage).

3.11.2 Analyzing Indexed Fields

Undoubtedly one of Combine’s more interesting, confusing, and potentially powerful areas is the indexing of Record
XML into ElasticSearch. This section will outline how that happens, and some possible insights that can be gleamed
from the results.

How and Why?

All Records in Combine store their raw metadata as XML in a Mongo database. With that raw metadata, are some
other fields about validity, internal identifiers, etc., as they relate to the Record. But, because the metadata is still an
opaque XML “blob” at this point, it does not allow for inspection or analysis. To this end, when all Jobs are run, all
Records are also indexed in ElasticSearch.

As many who have worked with complex metadata can attest to, flattening or mapping hierarchical metadata to a
flat document store like ElasticSearch or Solr is difficult. Combine approaches this problem by generically flattening
all elements in a Record’s XML document into XPath paths, which are converted into field names that are stored in
ElasticSearch. This includes attributes as well, further dynamically defining the ElasticSearch field name.

For example, the following XML metadata element:
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Home / Analysis

Analysis

This page provides the ability to view, and run, analysis of Jobs. These special *Analysis" jobs are designed explicilly for analyzing pre-existing jobs, and are not included in the workflow or progression of records for publishing.

Jobs
#254, Ramsey Books collemicl
#257, MergeJob @ May. 10, 2018, 1:19:51 PM)
#256, Rencen Collection | o
#262, Validation check across two record groups |
#258, JobAr—
! / Valid-Records-(108)——
el Recores (109) —3-{#260, Job C
— J
Invalid Records (333) Valid. Recumg(ﬁi)’”ix .
#259, Job B
@0 e®
Show [ 100 2| entries Search:
Job Total Record
D Timestamp Name Job Type Livy Status Finished Is Valid Elapsed Input Notes Count Monitor Actions
262 May 14,2018, 4:41  Validation check across two Analysis.Job available True False 00019 None,s 1199 Livy / [ Detais
MergeJob @ May. 10, 2018, 1:19:51 PM, Job #257, from .
pm. record groups / 63.11/s Spark L
Record Group: Fedora Repository
Job C, Job #260, from Record Group: merge_shunt
All s All s Al % Al 4 All
Showing 1 10 1 of 1 entries Previous | 1 | Next

Fig. 115: Analysis Job showing analysis of two Jobs, across two different Record Groups

<mods :accessCondition type="useAndReproduction">This book is in the public domain.</
—mods:accessCondition>

would become the following ElasticSearch field name:

mods_accessCondition_@type_useAndReproduction

While mods_accessCondition_Q@type_useAndReproduction is not terribly pleasant to look at, it’s telling
where this value came from inside the XML document. And most importantly, this generic XPath flattening approach
can be applied across all XML documents that Combine might encounter.

This “flattening”, aka “mapping”, of XML to fields that can be stored and readily queried in ElasticSearch is done
through Field Mapping Configurations.

Breakdown of indexed fields for a Job

When viewing the details of a Job, the tab “Mapped Fields” shows a breakdown of all fields, for all records in this job,
in a table. They can be thought of roughly as facets for the Job.

There is a button “What does these numbers mean?” that outlines what the various columns mean:

All columns are sortable, and some are linked out to another view that drills further into that particular field. One way
to drill down into a field is to click on the field name itself. This will present another view with values from that field.
Below is doing that for the field mods_subject_topic:

At the top, you can see some high-level metrics that recreate numbers from the overview, such as:
* how many documents have this field
¢ how many do not

* how many total values are there, remembering that a single document can have multiple values
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Records

Total Records for Job

Mapped Fields

Manage Publish Input Jobs Validation DPLA Bulk Data Matches Harvest Details Export Job Parameters Spark Details

Successfully Mapped Actions

429 Show Field Mapping Configuration Used | Browse ElasticSearch Index | View Mapping and Indexing Errors | Re-Map and Re-Index Fields =

What do these numbers mean?

Show | 100 $ entries

Search:

Documents with Field (of Documents Count of Total Values Count of Distinct Percentage of Field Values Percentage of Documents
Field Name o total 889) o7 without o7 for Field Values for Field that are Unique with Field

dpla_description 482 507 482 388 A% 49%
dpla_isShownAt 988 1 988 1,011 102% 100%
dpla_title 989 0 1,060 889 o 100%
mods_abstract 482 507 482 388 A% 49%
neds_accessCondition 988 1 988 5 1% 100%
mods_classification 40 948 40 39 8% a%
nods_extension_bibNo 656 333 656 638 % 6%
nods_extension_elecBibho 398 591 398 388 % 40%
nods_extension_Inage B 9 980 9 9 100% 1%

Fig. 116: Example of Field Analysis tab from Job details, showing all indexed fields for a Job

Show field analysis explanation

In Combine, Records undergo a processing of mapping to extract discrete metadata fields from their original XML record for analysis and comparison across Records, or to associate with specific fields from DPLA. The method by which Records are mapped is selected for each
Job when run, defaulling to what is called the Generic Happer that creates mapped fields based on raw XPath locations of fields in an XML record. While not tailored for any particular purpose, this serves to extract as many fields as possible to help with analysis and

comparison.

The following describes the columns in the larger table below, which is populated by Records as mapped to fields and stored in ElasticSearch. They can provide insights into outlier Records that may not have a particular field, or provide a method to view all values of a particular

mapped field

Column

Field Name

DPLA Mapped Field

Documents with Field
Count of Total Values for Field

Count of Distinct Values for Field

Percentage of Field Values that are
Unique

Instance of Field in Total Indexed
Records.

Explanation
Depending on what metadata mapper was used, the field name is a rough approximation of the XML field from the original metadata record.

Note: If field name column is yellow, that means every Record in the Job very likely has one, unique value for this field for all documents (this would be important for things like identifiers or access URLS).
Mapped DPLA field.

Note: These are primarily for preview / QA, they do not represent a final mapping.

Gount of documents with instance of this field.

‘Gount of total values for this field, across all documents.

How many unique values are present for a given field.

Note: Though quite accurate, this count is not gauranteed to be 100% accurate, according to ES documentation. However, this should not dramatically effect analysis.

Percentage of values for this field that are unique. 1.0 (dark green) would be entirely unique, 0.10 (ighter green) would be 10% unique.

Ratio of documents with an instance of this field against total number of documents. 1.0 (dark green) woud mean all documents have this field, 0.10 (ighter green) would mean 10% of documents have this field.This can be useful for @A-ing mandatory fields like
titles or identifiers, where 1.0 would be required.

Fig. 117: Collapsible explanation of indexed fields breakdown table
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Metadata Field Analysis: mods_subject_topic

Metrics

Documents with Field

942

47

‘ What do these numbers mean? @

Values

The following table shows all values for the field mods_subject_topic across all

Show | 10 3 entries

Documents without

2772

Count of Total Values for Field

515

Count of Distinct Values for Field

for this job's El

19%

Percentage of Field Values that are Unique

1index, with a count for how many times that value occurs.

Percentage of Documents with Field

Search:

Field Value Count v Actions
Construction industry 308 Records with value / Records without
Juvenile fiction 247 Records with value / Records without
Cranes, derricks, etc. 168 Records with value / Records without
Construction equipment 1863 Records with value / Records without
Scaffolding 130 Records with value / Records without
Conduct of life 126 Records with value / Records without
Juvenile literature 89 Records with value / Records without
Children's stories 80 Records with value / Records without
Fairy tales 63 Records with value / Records without
Christian life 50 Records with value / Records without

Fig. 118: Drill down to mods__

* how many distinct values are there

* percentage of unique (distinct / total values)

* and percentage of all documents that have this field

subject_topic indexed field

In the table, you can see actual values for the field, with counts across documents in this Job. In the last column, you

can click to see Records that have or do not have this particular value for this particular field.

Clicking into a subject like “fairy tales”, we get the following screen:

Field Analysis: mods_subject_topic

Showing records where rods_subject_topic matches or includes "Fairy tales"

Show| 10 3 entries

Search:

DBID Combine ID v| RecordID nods_subject_topic Value
1595012 fcT64bd-efB0-4aaT-a2c0-e9alb29dda5e oaidigitalibrary.wayne.edu:wayne: Iishfai 1800621501555 [Tales', Fairy tales]

1595452 faf7ataa-ea89-4ab0-a1b3-3558facaab06 idigital. duwayne:Celliowond 1923648447316 [Fairy tales’, Folkore ]

1595102 f60026e3-6fe5-43ec 9060-024788c0bc21 idigital. airytal Fairy tales

1595017 5628332 -4aa-4937-acBd 2626206769 idigital. airytal Fairy tales

1595080 (486c05-b4cr-4825-6121-ae3242060943 oaidigitalibrary.wayne.eduwayne-frstofM1881b51099251 [Falry tales’, English drama’)

1595374 dedo2bbb-cb77-4a35-8ee 1-2c308c250a3c idigital. duwayne:Oriental [Tales', “Juverile fiction', Fairy tales']

1595729 dabfBecd-6 1db-449e-besf-ag5887 1ea7 16 idigital. 184005109930 [Falry tales’, Fairy tales’, Translations into English’]

1595107 d5c83b6a-804-4b75-8c31-b31b5015a3d1 idigital. 183001954645: [Blindness', Juvenile literature', ‘Christian li!, Juvenile ficion’, Fairy tales’]
1595310 451f3ab4-66a3-4501-0699-67c3cadb779a idigital. Fairy tales

1595523 d4edad0-029-4363-6a29-a18603e8010B oaidigital, eduwayne: 15630 Fairy tales

Showing 1 o 10 of 46 entries (filtered from 761 total entries)

At this level, we have the option to click into individual Records.

IS
&

Previous ‘ 1 ‘ 2

Fig. 119: Details for “fairy tales” mods_subject_topic indexed field
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3.11.3 Validation Tests Results

Results for Validation Tests run on a particular Job are communicated in the following ways:
* in the Records Table from a Job’s details page
* a quick overview of all tests performed, and number passed, from a Job’s details page
* exported as an Excel or .csv from a Job’s details page
« results for each Validation test on a Record’s details page

When a Record fails any test from any applied Validation Scenario to its parent Job, it is considered “invalid”. When
selecting an input Job for another Job, users have the options of selecting all Records, those that passed all validations
tests, or those that may have failed one or more.

The following is a screenshot from a Job Details page, showing that one Validation Scenario was run, and 761 Records
failed validation:

Records Field Analysis Input Jobs  Validation DPLA Bulk Data Matches

Validation Scenarios

The following Validation Scenarios were run for this job:

Validation Name Validation Type Record Validation Failure Count Actions
DPLA minimum Schematron 761 See Failures
Run validation results report

Fig. 120: Results of all Validation Tests run for this Job

Clicking into “See Failures” brings up the resulting screen:

Job Validation Scenario Failures: DPLA minimum

The following records had failures for the Validation Scenario, "DPLA minimum". Click a record to see record detals, including breakdown of each validation failure.

Show [ 10_#| entries Search:
Combine ID Record ID v | Validation Results Payload Failure Count
1595734 oaidigitallbrarywayne.edu:wayne:RENCEN1 3d There must be a rights statement 1
1595733 oaidigitalbrary.wayne.eduwayne:RENCENOTi There must be a rights statement 1
1695732 oaidigitallbrary.wayne.edu:wayne:RENCENO2h There must be a rights statement 1
1695731 oaidigital.library.wayne.eduwayne:Children 1841522352909 There must be a rights statement 1
1695730 oaidigitallbrary.wayne.eduwayne:midsummern 1908648015866 There must be a rights statement 1
1695729 oaidigitallibrary.wayne.eduwaynefairygi There must be a rights statement 1
1595728 oaidigital brary.wayne.eduwayne:PeterPar1 839521583778 There must be a rights statement 1
1695727 oaidigitalliborarywayne.edu:wayne:RENCEN1 7e There must be a rights statement 1
1695726 oaidigitallbrarywayne.eduwayne:RENCEN1 5b There must be a rights statement 1
1695725 oaidigitallibrary.wayne.edu:wayne:PoorCock 1869017887902 There must be a rights statement 1
Showing 1 to 10 of 761 entries Previous | 1 | 2 3 4 5 .. 77 Next

Fig. 121: Table of all Validation failures, for a particular Validation, for a Job

The column Validation Results Payload contains the message from the Validation Test (results may be
generated from Schematron, or Python, and there may be multiple results), and the Failure Count column shows
how many specific tests were failed for that Record (a single Validation Scenario may contain multiple individual
tests).

Clicking into a single Record from this table will reveal the Record details page, which has its own area dedicated to
what Validation Tests it may have failed:

From this screen, it is possible to Run the Validation and receive the raw results from the “Run Validation” link:

Or, a user can send this single Record to the Validation testing area to re-run validation scenarios, or test new ones,
by clicking the “Test Validation Scenario on this Record” button. From this page, it is possible select pre-existing
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Record XML Indexed Fields Record Stages Validation DPLA Link Job Type Specific

Validation Result: Failed

The following Validation Scenarios were run for this Job.

Validation Scenario Test Failed Actions
DPLA minimum There must be a rights statement Run Validation
Test Validation Scenario on this Racord

Fig. 122: Record’s Validation Results tab

v<svrl:schematron-cutput xmlns:svrl="http://purl.cclc.org/dsdl/svrl"” xmlns:xs="http:/ /www.w3.org/2001/XMLSchema"
xmlns:schold="http://www.ascc.net/xml/schematron” xmlns:sch="http://www.ascc.net/xml/schematron”

xmlns:ise="http://purl.cclc.org/dsdl/schematron” xmlns:mods="http://www.loc.gov/mods/v3" title="" schemaVersion="">
L3 P E#160;
s#160;
&#160;
-

<svrl:ns-prefix-in-attribute-values uri="http://www.loc.gov/mods/v3" prefix="mods"/>
<svrl:active-pattern name="Required Elements for Each MODS record"/>
<gvrl:fired-rule context="mods:mods"/>
<gyrl:failed-assert test="count(mods:accessCondition[@type='use and reproduction'])=1" location="s*[local=-
name()='mods' and namespace=-uri()="http://www.loc.gov/mods/v3i']">

<gvrl:text>There must be a rights statement</svrl:text>
</svrl:failed-assert>
<svrl:active-pattern name="Subelements and Attributes used in TitleInfo'"/>
<gvrl:fired-rule context="mods:mods/mods:titleInfo"/>
<svrl:fired-rule context="mods:mods/mods:titleInfo/+"/>
<svrl:active-pattern name="Additional URL regquirements”/=
<gvrl:fired-rule context="mods:mods/mods:location/mods:url"/>
<svrl:fired-rule context="mods:mods/mods:location/mods:zurl"/>
</svrl:schematron-cutput>

Fig. 123: Raw Schematron validation results

Validation Scenarios to apply to this Record in real-time, users can then edit those to test, or try completely new ones
(see Validation Scenarios for more on testing):

3.12 Re-Running Jobs

3.12.1 Overview

Jobs in Combine may be “re-run” in a way that makes a series of interlinked Jobs resemble that of a “pipeline”. This
functionality can be particularly helpful when a series of harvests, merges, validations, transformations, and other
checks, will be repeated in the future, but with new and/or refresh records.

When a Job is re-run, the following actions are performed in preparation:
* all Records for that Job are dropped from the DB
* all mapped fields in ElasticSearch are dropped (the ElasticSearch index)
¢ all validations, DPLA bulk data tests, and other information that is based on the Records are removed
However, what remains is important:
¢ the Job ID, name, notes
* all configurations that were used
- field mapping
— validations applied

— input filters
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Test Validation Scenario

[mamctons

Show (10 ¢ entries

Search: [153573¢
o810 “ Gombine D Record D sob Orginating OAl sat Uniaue Document Eror Vaidation Resuits
1595734 7440035-0874-4626-baad-ae062e30750¢ oai:digital. Library.uayne. duswayne: RENCEN13d Mergelob @ Hay. 10, 2018, 1:29:51 P ‘wayno collectonancen Uniquo Vasa oL It
Showing 1 10 1 of 1 eires (ftered from 3,231 total entres)
Validation Payload
or select rom a pre-¢
Select a pre-existing Validation Scenario

s [ 1] tox
ar
oPLAmnm

<2umi version="1.0" encoding="UTF-8"7>
<schema xml xmins:mods="
<N prefix="mods" uri="lp/WWw.oG. govimodsiva™/>

<i- Required top level Elements for all ecords record —>
<patiem>

<tite>Required Elements for Each MODS record</itie>
<ule context="mods:mods™>

<assert test="modstlelnfo">There must be a tile elements/assert>

7)=1°>There must be a ur pointing to the tem</assert>

/7)=1">There must be a uri pointing to a thumnail version of the item</assert>
<assert test="count(mods:accessC ondition[@type="use and reproduction’)=1">There must be a righs statement</assert>
<inile>
<Ipattem>

<i- Additional Requirements within Required Elements >

Select Validation Scenario type

‘Schematron

Parsed Validation Results

Raw Validation Results

t be a rights statenent”
T,

be s
be a
be a

fon of the itea”,

Fig. 124: Validation Scenario testing screen

- etc.

* linkages to other Jobs; what Jobs were used as input, and what Jobs used this Job as input

* publish status of a Job, with corresponding publish_set_id (if a Job is published before re-running, the
updated Records will automatically publish as well)

3.12.2 Examples

Consider the example below, with five Jobs in Combine:

Fig. 125: Hypothetical “family” or “lineage” of Jobs in Combine

106

Chapter 3. Table of Contents


_images/validation_testing.png
_images/job_rerun.png

Combine Documentation

In this figure, Records from an OAI Harvest J1 are used as input for J2. A subset of these are passed to J3, perhaps
failing some kind of validation, and are fixed then in J4. J5 is a final merge of the valid records from J2 and J4,
resulting in a final form of the Records. At each hop, there may be various validations and mappings to support the
validation and movement of Records.

Now, let’s assume the entire workflow is needed again, but we know that J1 needs to re-harvest Records because there
are new or altered Records. Without re-running Jobs in Combine, it would be necessary to recreate each hop in this
pipeline, thereby also duplicating the amount of Records. Duplication of Records may be beneficial in some cases, but
not alll. In this example, a user would only need to re-run Job J1, which would trigger all “downstream” Jobs, all the
way to Job J5.

Let’s look at a more realistic example, with actual Combine Jobs. Take the following:

#486, Harvest 1
v - —

) Passed-Validation, D

#487,Harvest2, = -
(166} Passed-Validatio —

(204) Failed Valigation, De-Duped \;#49@ Final Merge

e

(157) Failed Validation, De-Duped —
(361) Passed Validatior, De-Duped

O #489, Fix Invalid with Transform O
@O T e®
Expand Diagram
Show [100 v entries Search:
Job N Total Record
[} Timestamp Name Record Group Organization Job Type Status Finished Is Valid Publishing Elapsed Input Notes Count Actions
486 Sept. 11, 2018, 9:32 # Harvest 1 rerun documenting testing HarvestJob available True False ‘ Publish | 0:00:31 None None /| 438
pm Ol 141085
487 Sept. 11, 2018, 9:32 # Harvest 2 rerun documenting testing HarvestJob available True False ‘ Publish | 0:00:23 None None »# 323
p.m. — 14005
289 Sept. 11,2018,933 | Fix Invalid with rerun documenting testing TransformJob available True True ‘72 bish | 0:00:10 ‘7”‘ aobs | | Meme s | a6
pm Transfo 3610 )
490 Sept. 11, 2018, 9:34 # Final Merge rerun documenting testing MergeJob available True True ‘ Publish | 0:00:11 ‘ nput Jobs ‘ None 761

p.m. 69.21/s

Fig. 126: Combine Re-Run “Pipeline”

In this “pipeline”:
¢ two OAI harvests are performed
* all invalid Records are sent to a Transform that fixes validation problems
¢ all valid Records from that Transform Job, and the original Harvests, are merged together in a final Job

The details of these hops are hidden from this image, but there are validations, field mappings, and other configurations
at play here. If a re-harvest is needed for one, or both, of the OAI harvests, a re-run of those Jobs will trigger all
“downstream” Jobs, refreshing the Records along the way.

If we were to re-run the two Harvest Jobs, we are immediately kicked back to the Record Group screen, where it can
be observed that all Jobs have 0 Records, and are currently running or queued to run:

3.13 Exporting

There are different ways and level of granularites for exporting and importing data in Combine. These include:
e State Export / Import
— export and import of Organizations, Record Groups, Jobs, and all Configuration Scenarios

* Record Export
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#486, Harvest 1
—

(...) Passed-Validation, De-Duped

#487,Harvest2y _
y (=) Passed-Validation, De-Duped —

() Failed Validhtion, De-Duped © ——————57#490, Final Merge

P ——

() Failed Validation, De-Duped -
(...) Passed Validation; DE-Duped

#489, Fix Invalid with Transfo%:

O —_— e®

Show (100 v | entries Search:

Job Total Record
D Timestamp Name Record Group Organization Job Type Status Finished Is Valid Publishing Elapsed Input Notes Count Actions

485 Sept.11,2018,9:32 | o Harvest 1 rerun documenting testing Harvestdob running False True ‘ Publish ‘ 009:18 None None s | 0
None r/s

pm.

487 Sept.11,2018,9:32 | o Harvest 2 rerun documenting testing Harvestdob waiting False True ‘ Publish ‘ 008:47 None None #
None r/s

pm.

489 Sept. 11,2018, 9:33 | 4 Fix Invalid with rerun documenting testing TransformJob waiting False True ‘ Publish ‘ 007:33 ‘ nput Jobs ‘ None s | 0
None r/s S a—

pm. Transform

490 Sept. 11, 2018, 9:34 # Final Merge rerun documenting testing MergeJob waiting False True 0:07:12 ‘ Input Jobs ‘ Neres | 0
pm. None r/s ]

Fig. 127: Re-Run triggered, Jobs running and/or queued

— export of Record documents or mapped fields
* Exportto S3

— export to S3 Buckets

3.13.1 State Export and Import

e Overview
e How does it work?
* Exporting States

* Importing States

Overview

Exporting and Importing of “States” in Combine is the ability to select various level of hierarchy (Organizations,
Record Groups, and/or Jobs), and optionally Configuration Scenarios (OAI Endpoints, Transformations, Validations,
etc.), and export to a fully serialized, downloadable, archive file. This file can then be imported into the same, or
another, instance of Combine and reconstitute all the pieces that would support those Jobs and Configurations.

Note: Importantly, when exporting Jobs, the export process takes into account:

» what other Jobs are connected — either upstream or downstream — and would need to be exported as well for that
Job’s pipeline to function

» what configuration scenarios were used, such as OAI Endpoints, Transformations, Validations, etc., that are
needed

and exports these as well. In this way, you can export or import a collection of Jobs (or a collection of Configurations,
or both), and be confident that when exporting all the necessary configurations, levels of organization and hierarchy,
and related Jobs will come along as well.

For example, take this contrived example Record Group:
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Fig. 128: Example Record Group for Export

In this example, if we were to select Job C for export, with the intention of importing to another instance of Combine
that had none of the supporting pieces, what would be needed? Because exports include all “downstream” Jobs as
well, quite a few things would be included:

From this list of exported objects, we can see Job C down near the bottom under “Jobs”. From the image above, it’s
clear that Job C is taking input Records from Job A, so it’s unsurprising that Job is included as well. We also see the
Organization “sandbox”, and the Record Group “stateio” are included as well. When exporting state, the organizing
hierarchies are included as well.

Why then, are we seeing the Record Group “stateio2”? This is because Job A2 falls under that Record Group, and is
a “downstream” Job for Job A, and so it gets swept up in the export. The exports are, by design, greedy in what they
assume will be needed to support the export of a Job.

Of note, we also see some Configuration Scenarios that were used by the Jobs A, B, C, D, E, and A2. During import,
if they exist already, they will be skipped, but they are needed in the event they do not yet exist.

Finally, note that Job G is not included, as this Job is truly not related to Job C other than falling under the same
Record Group.

How does it work?

When Jobs are exported, the following happens:

* all associated Django models, including Organizations, Record Groups, Jobs, and Configuration Scenarios, are
serialized to JSON and written to disk

* all Records stored in Mongo are written to disk

* all Mapped Fields for those Records, stored in ElasticSearch, are written to disk
e an export_manifest. json file is created

* all these files are compressed into a single archive

A typical export might look like the following:

L 21627afc4d0042baae56£826el9bbcf2
django_objects. json
export_manifest. json
mapped_fields_exports
l— 71089_mapped_fields. json

(continues on next page)
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Fig. 129: Job C export, with accompanying objects
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(continued from previous page)

— Jj1097_mapped_fields. json

— J967_mapped_fields. json

— j968_mapped_fields. json

— J969_mapped_fields. json

L— J970_mapped_fields. json

—— record_exports

—— Jj1089_mongo_records. json

—— J1097_mongo_records. json

— Jj967_mongo_records. json

— Jj968_mongo_records. json

— J969_mongo_records. json

-— j970_mongo_records. json

L— validation_exports

— J1089_mongo_validations. json
— Jj1097_mongo_validations. json
— J967_mongo_validations. json
F— J968_mongo_validations. json
— j969_mongo_validations. json
L— J970_mongo_validations. json

This is the export from the Job C export example above. You can see the various exported Jobs are represented in the
Record exports, but all Django ORM objects are serialized to the single django_objects.json file.

On import, this zip file is decompressed, and the various pieces are imported in the correct order. To extend the
example above, if we were to re-import that export for Job C, we would see the following created:

#968,B }

_ 5{#970,D)

__(308) Passed-ValigatioT

T O S

_{857)-Failed Validation; De-Duges

H#IGT, A
’ #1089, E)

#1097, A2)
#1273, )
#1428, G
#1430, A2}

#1432,8)

[AZEI N ——— #1434,
E57) FailedValdation, De-Duped
- e cE
(306)Passed-Validation_______
— (#1435, D)

Fig. 130: Results of Job C export, re-imported

As you can see, it’s a virtual duplication of the Jobs and linkages, and behind the scenes, all the Configuration Scenarios
and organizing hierarchy to support them. All imported items get newly minted identifiers as if they were new, but
because they have pre-existing linkages and relationships, special care is made to ensure those linkages persist even to
the new identifiers.

Exporting States

To export a state in Combine, first navigate to “Configuration” from the navbar at the top, and then “Combine State
Export/Import” at the very bottom. This should land you at a screen that looks like the following:
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State Export/Import
Itis possible to export and import "states" in Combine, including the hierarchy of Organizations and Record Groups, Jobs, Records (including Validations and Mapped Fields), and even reusable configuration scenarios. Exporting and Importing state is a great way to:
« export resources from Combine in preparation for reinstalling or upgrading, so they can be imported again

« export interconnected groups of Jobs, or even full Organizations or Record Groups, to import to another installation of Combine
« share and/or backup (e.g. Validation or Scenarios, or OAl endpoints configurations)

The tables below show state Exports and Imports that are running o completed.

Exports
Show [ 10 % entries Search: |
Task ID - Export ID Export Name Export Path Status Exported Objects Manifests. Actions
5be198643b422002e826a460 | c125a8dboScdd43eb6ebd19efeafbobs | StatelO Export @ Nov. 06, 2018, 1:34:28 PM ome/conbine/data/ conbine/stateio/exports/c125a8dbo5cd4430b6ebd19e feafbobs. zip | finished ‘ Export Manifest ‘ Details H Download Delete ‘
be1ser dea3dedes774b | StatelO Export @ Nov. 06, 2018, 1:3702PM | /home/conbine/data/conbine/stateio/exports/540b0ccb48 488 finished [Exponantest | | [ Detas || Downiosa & | Detete |
sbel e10bbct2 | Job Conly ome/ conbine/data/ conbine/stateio/exports/21627afcAdo04zbase 1obbef2.zip | finished [Expotantest | | [ Dets || Downiosa & | Deiete |
Showing 1 to 3 of 3 entries Previous 1 Next
Export State +
Imports
Show| 10 3 entries Search:
. Imported
Task ID Export ID Export Name Import Name Import Path Status. Objects. Manifests. Actions
sb 42000160c20 | fdd530anebesdnsso3fancadesd | StatelO Export @ Nov. 06, 2018, StatelO Import @ Nov. 06, 201, /hoe/ conbine/datal conbine/state1o/ inports/b08295941854442854c058 | fnished Detalls
81c cs06 1:15:41 PM 1:25:10 PM ebatdedo
Delete
be1co023b42a009a015e | 21627afcdded42bases6f826e19b | Job C only StatelO Import @ Nov. 06, 2018, ne/data/conbine/stateio/ inports/@1a75d0c67474834adaedbe | finished | 6 Details
3ad bef2 4:23:30 PM
Delete |
Showing 1 to 2 of 2 entries Previous 1 Next

Import State

Fig. 131: State Export/Import main view

The page is defined by two tables, Exports and Imports. Exports originated from this instance of Combine, Imports
may come from this instance of Combine or another. When an export is conducted, it is stamped with a unique
identifier. This identifier is referenced during the import process, allowing the tethering of imports to exports. This
will become more clear as you click around the Export and Import views.

To begin an export, click “Export State” under the Export table. On the next screen, you will be presented with
something similar to the following:

Names for exports (and imports) are optional. The idea is to select Organizations, Record Groups, Jobs, and
Configuration Scenarios that will be included in the Export, from the hierarchical trees. The trees are searchable,
and have some capacity for selecting search matches.

For example, a search for “static” brings up a couple of Job matches, and clicking “Select Matches” would include
these in the export:

Note: While there is a dedicated “Configurations and Scenarios” tree to select items from, it is worth remembering
that any configurations used by selected Jobs will automatically be included in the Export. Think about a fictional
Job foo that has two Validation Scenarios applied, bar and baz. If foo were to be imported into another instance of
Combine, it would require those Validation Scenarios to exist such that they could be rerun and referenced.

When all desired export objects have been selected from both “Organizations, Record Groups, Jobs” and “Configura-
tions and Scenarios”, click “Export State” at the bottom. This will redirect back to the State Export/Import overview
table, with the export running as a background tasks, and the following has been created:

Once finished, we can click into details about the Export from the “Details” button for the export row. This looks like
the following:

Of note, we see details about the Export itself in the first table, a second table where any imports that reference this
table would show up, and another hierarchical tree showing all “objects” that were exported. This can be helpful for
getting a sense of what Configuration Scenarios might have been included, or connected Jobs that may not have been
immediately obvious during export.

At this point, a user may download the export, or in our case, note the filepath location on disk that we’ll use for
importing.
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Home / State Export/import / Export

Export State

To prepare a state for export, use for the form below to select Organizations, Record Groups, Jobs, and Configuration Scenarios to include. When ready, click "Export State" at the bottom.

Export Name

My Export Name

Optional

Organizations, Record Groups, Jobs

Select Organizations, Record Groups, and Jobs to be included in the exported state. Keep in mind, during the export preparation process, all connected Organizations, Record Groups, and Jobs — both
"upstream™ and "downstream" -- will be included as well. You will be given the opportunity in the confirmation screen to preview this.

Select Matches

search...

4 [ | & Organizations, Record Groups, and Jobs
- [[] [0 sandbox

Configurations and Scenarios

Select what configuration and scenarios to export. Keep in mind, scenarios associated with selected Jobs will be included automatically, but it's also possible to include configurations and scenarios
only, or ones that are not associated with selected Jobs, but should be included in export.

Select Matches

search...

4 [ ] ¢ Configurations and Scenarios
» [] [ Validation Scenarios
[] [ Transformation Scenarios
| [ OAI Endpoints
» [] [0 Record Identifier Transformation Scenarios
| [ Field Mapper Configurations
| [ DPLA Bulk Data Downloads

Fig. 132: State export form
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static ‘ * || Select Matches
4 [ ] & Organizations, Record Groups, and Jobs
[l 0 OJOrg
4[] @ sandbox

4 [ @ difdemo
[ ] [ Static Harvest
[[] O add missing URLs
[] O with URLs
[ | [ transform to state profile
[ | O Record Group Example
[ ] 0 with errors
[[] M target things go here
[] @ stateio
4 [ | [ xmlescaping
[ | 1 HarvestStaticXMLJob @ Oct. 22, 2018, 4:16:39 PM
[| 1 HarvestOAlJob @ Oct. 22, 2018, 5:11:13 PM

[ M stateio2
[| [ today demo
L] O tiny
Fig. 133: Export: Searching for Jobs
2 | JobConly | /home/comb; ine/data/combin e/stateio/exports/21627afc4d0842baaes6826e19bbc T2 Lzip finished | 12 Expur\Mamiest‘ ‘mu e ‘

Fig. 134: Export for Job C
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Home / State Export/import / State - Job C only

Export State: Job C only

Task 1D Export ID Export Path Status. Exported Objects Manifests Actions

Sbelbc9a3ba2009a0f5e3a 21627afcdd004Zbases6826e19bbe 2 /home/conbine/data/conbine/stateio/exports/21627afcAddea2baaes61B26e19bbcr2. 24p fnished 12 Export Manifst [ Downioad & | Delete

Associated Imports

No associated Imports were found in this instance of Combine.

Exported Objects

The following 12 objects were exported:

search. I x|

4 @ Configuration Scenarios
[ OAIl Endpoints.

D Ouroboros
[ Validation Scenarios

D DPLA minimum
[ Transformation Scenarios

D MODS to Service Hub profile
- 4 Organizations, Record Groups, and Jobs
@ Record Groups

D stateio

D stateio2

a

Organizations
D sandbox
o Jobs

D A2

DA

b:]

DC

DE

DD

Fig. 135: Details for Job C export

Importing States

To import a previously exported state, click on the “Import State” button from the main State Export/Import page. You
will be presented with a form that looks like the following:

Home / State Export/lmport / Import

Import State

Use the form below to import a previously exported Combine state.

Import Name

My Import Name

Optional
Upload State Filesystem URL
Upload an exported state as a single archive file (.zip, .tar, .tar.gz)

Choose file... Browse

Fig. 136: Details for Job C export

Similar to an export, there is an optional name field for the Import task. But now, a user may select to:
* upload an export zip/tar file
* provide a location on disk to an export directory or archive file

* provide a URL where an export archive file may be found (coming soon)
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To continue the example, we can use the filepath location /home/combine/data/combine/stateio/
exports/21627afc4d0042baae56£826el9bbcf2. zip from our previous export, by clicking the “Filesys-
tem” tab in the import form. Then, click “Import State” to initialize another background process for importing the
state.

Immediately we are redirected, and a new Import row is created indicating it is “running”:

Task ID 4 Exportid Export Name Import Name. Import Path Status Imported Objects Manifests Actions

Sbelcd383642a009a0 fSe3ae StatelO Import @ Nov. 06,2018, 5:19:52 PM None running Export Manifest H Import Manifest ‘ Details ‘

Fig. 137: Details for Job C export

At this time, it has no Export ID or Export Name, or much of anything. But once the import is complete, this
information populates:

Task 1D 4| ExportiD ExportName | Import Name Import Path Status. Imported Objects Manifests Actions

Shelcd3b420009a0f5e30e | 21627afcAd0A2baceS6 E26e10bber2 | Job C only StatelO Import @ Nov. 06, 2018, 5:19:52 PM | /home/conbine/data/ conbine/state1o inports/d30354e867b 46069 16e3ec0eb20dss | finished | 6 Export Manfest | Import Manfest Detas | Delete

Fig. 138: Details for Job C export

Clicking into this Import’s details, we see the following:

Home / State Export/import / State - Statel0 Inport @ Nov. 06, 2018, 5:19:52 PN

Import State: StateI0 Import @ Nov. 06, 2018, 5:19:52 PM
Task ID Export ID Export Name Import Name Import Path Status. Imported Objects Manifests Actions

ShelcomAa0090 (S0 | 21627a1cHd0aaes6B26e1o00crz | JobConly | StallOmport @ Nov.06, 2018, 5:1G:52PM | /home/conbine/data/conbine/stateio/inport/d36354e867148009 1563060329055 foshed s Expor Vst | Import anst| | [olete ]

Associated Export

The following is the Export, which originated from this instance of Combine (as it could have come from elsewhere), that was used for this Import:

Task 1D ExportID Export Path Status. Exported Objects Manifests Actions

1bc3a36420009a0 fSe3ac 21627afc4d0042baaes6 626€190bcr2 one/conbine/datal conbine/stateio/exports/21627af c4d0042baaes6 f826e19bbcf2. 2ip fnished T Detals || Downioad & | Delee |
Imported Objects

The state export contained 12 objects, but only 6 objects were imported, why is that? x
If an object slated for import is deemed a duplicate, it is skipped during the import process. Read more about that in the State Exportimport documentation.

‘The following 6 objects were imported:

search.

- & Organizations, Record Groups, and Jobs
b3 Jobs
D A2
DA
DB
nc
DE
DD

Fig. 139: Details for Job C import

The first table is details about this Import, but the following table shows what Export was used. This linkage is only
possible when the Export exists in the same instance of Combine. Finally, at the bottom, a similar “results” tree to the
Export, but this time showing what objects were imported.

However, the tree showing what objects were imported has a warning message about not all objects being imported,
and looks suspiciously smaller than the amount of exported objects. What’s going on here?

State Import and Duplication

When importing, the import process attempts to skip the duplication of:

* Organizations and Record Groups
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* Configuration Scenarios

Jobs are happily duplicated, as this is often the point of state export / import, and have value even in the duplicate.
But all “supporting” infrastructure like Organizations or Record Groups, or any configuration scenarios like OAI End-
points, Transformations, or Validations, as long as they function identically, nothing is gained by having a duplicate.

For configuration scenarios, a duplicated is deemed identical when the name and ‘“payload” of the scenario is
identical. So, if an export contains a Transformation called MODS to Dublin Core, but one already exists by
that name, and the XLST payload is byte-for-byte identical, a new Transformation scenario will not be created, and all
references will now point to this pre-existing Transformation Scenario.

For Organizations and Record Groups, the decision was a bit more complicated, but feedback suggested it would
be most beneficial to have Jobs “slot in” to pre-existing Record Groups if they existed under an identically named
Organization. For example, if Job C was exported under Record Group foo, which was under Organization bar, but
a Record Group with name foo already exists under an Organization named bar, neither will be created, and Job C
will import under the pre-existing foo Record Group. This decisions hints at the singularly organizational role of
Organizations and Record Groups, with their uncontrolled, human readable name as their primary characteristic.

Final Thoughts

Exporting and Importing State in Combine provides a powerful way to “parachute” data out of Combine, supporting
reinstalls, upgrades, or movements to another server. However, it does not come without complexity. It is encouraged
to experiment with some exports and imports of small Jobs and Record Groups, with varying configuration scenarios
applied, to get a feel for what is included in export, and how de-duplication works.

Note, also, that size of exports can get large! A Job that has 500k records, might actually include:
* 500k XML records stored in MongoDB
* 500k documents in ElasticSearch with mapped fields
* 500k+ Validation failures in MongoDB (small, but potentially numerous)

That’s effectively 1.5million documents to export. If this exists in a “pipeline” with 3 other Jobs of similar size, you’re
looking at potentially 6 million record exports. The upside is, all the computation time that went into transformations,
validations, field mapping, etc., is complete and included with an import of a state. The import time is purely I/O to
the databases, but it should recreate the “state” of the original export.

3.13.2 Exporting Records

Records can be exported in three ways:
e XML Documents
— a series of XML files aggregating the XML document for each Record
* Mapped Fields
— Mapped fields for each Record as structured data (CSV or JSON)
e Tabular Data
— Export that is suitable for editing “outside” of Combine and re-harvesting (CSV or JSON)

For any of these methods, records from a single Job, or all Published Records, may be exported.
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Export XML Documents

Exporting documents will export the XML document for all Records in a Job or published, distributed across a series
of XML files with an optional number of Records per file and a root element <root > to contain them. This is for ease
of working with outside of Combine, where a single XML document containing 50k, 500k, 1m records is cumbersome
to work with. The default is 500 Records per file.

Export Documents Export Mapped Fields Export Tabular Data

XML Records per file
e.g. 500 (default)
Opticna

Select archive file type

4k

Compressed Zip file

Export Documents &

Fig. 140: Export Documents tab

You may enter how many records per file, and what kind of compression to use (if any) on the output archive file. For
example, 1000 records where a user selects 250 per file, for Job #42, would result in the following structure:

- archive.zipltar
- j42/ # folder for Job
- part00000.xml # each XML file contains 250 records grouped under a root XML
—element <documents>
- part00001.xml
- part00002.xml
- part00003.xml

The following screenshot shows the actual result of a Job with 1,070 Records, exporting 50 per file, with a zip file and
the resulting, unzipped structure:

Why export like this? Very large XML files can be problematic to work with, particularly for XML parsers that attempt
to load the entire document into memory (which is most of them). Combine is naturally pre-disposed to think in terms
of the parts and partitions with the Spark back-end, which makes for convenient writing of all Records from Job in
smaller chunks. The size of the “chunk” can be set by specifying the XML Records per file inputin the export
form. Finally, .zip or .tar files for the resulting export are both supported.

When a Job is exported as Documents, this will send users to the Background Tasks screen where the task can be
monitored and viewed.

Export Mapped Fields

Mapped fields from Records may also be exported, in one of two ways:
¢ Line-delimited JSON documents (recommended)
* Comma-seperated, tabular .csv file

Both default to exporting all fields, but these may be limited by selecting specific fields to include in the export by
clicking the “Select Mapped Fields for Export”.
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v [ j408 --  Folder
<o part-00000.xml 203 KB XML Document
<o part-00001.xml 203 KB XML Document
<o part-00002.xml 166 KB XML Document
<o part-00003.xml 201 KB XML Document
<o part-00004.xml 154 KE XML Document
<o part-00005.xml 131 KB XML Document
<o part-00006.xml 128 KB XML Document
<o part-00007.xml 157 KB XML Document
<3 part-00008.xml 172 KB XML Document
<o part-00009.xml 170 KB XML Document
<o part-00010.xml 214 KB XML Document
<o part-00071.xml 201 KB XML Document
<o part-000712.xml 208 KE XML Document
<o part-00013.xml 249 KB XML Document
<o part-00074.xml 213 KE XML Document
<o part-00015.xml 262 KB XML Document
<o part-00076.xmil 298 KE XML Documen
e part-000717.xml 283 KB XML Document
<3 part-00018.xml 241 KB XML Document
<o part-00019.xml 256 KB XML Document
<o part-00020.xml 249 KB XML Document
<o part-00021.xml 213 KB XML Document
|LAD&dmmmemaap 4.6 MB ZIP archive

Fig. 141: Example structure of an exported Job as XML Documents

Both styles may be exported with an optional compression for output.

JSON Documents

This is the preferred way to export mapped fields, as it handles characters for field values that may disrupt column
delimiters and/or newlines.

Combine uses ElasticSearch-Dump to export Records as line-delimited JSON documents. This library handles well
special characters and newlines, and as such, is recommended. This output format also handles multivalued fields and
maintains field type (integer, string).

Ccsv

Alternatively, mapped fields can be exported as comma-seperated, tabular data in .csv format. As mentioned, this does
not as deftly handle characters that may disrupt column delimiters

If a Record contains a mapped field such as mods_subject_topic that is repeating, the default export format is
to create multiple columns in the export, appending an integer for each instance of that field, e.g.,

mods_subject_topic.0, mods_subject_topic.l, mods_subject_topic.0
history, michigan, snow

But if the checkbox, Export CSV "Kibana style"? is checked, all multi-valued fields will export in the
“Kibana style” where a single column is added to the export and the values are comma separated, e.g.,

mods_subject_topic
history,michigan, snow
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Export Documents Export Mapped Fields Export Tabular Data

Select export format:

JSON (line-delimited, recommended) =
Note: Mapped fields exported as .csv are more prone to messy data due to column delimiters and newline characters that may exist within field values. Exporting
Mapped Fields as JSOM handles this more deftly, and is recommended.

Select archive file type
Uncompressed s

By default, all mapped fields are included in the report, but you may optionally select a smaller subset of fields to export by clicking the button below.

l Select Mapped Fields £ l

Export Mapped Fields L

Fig. 142: Export Mapped Fields as JSON documents

Export Documents Export Mapped Fields Export Tabular Data

Select export format:

>

CSV (tabular, comma seperated)

Note: Mapped fields exported as .csv are more prone to messy data due to column delimiters and newline characters that may exist within field values. Exporting
Mapped Fields as JSON handles this more deftly, and is recommended.

Export CSV "Kibana style™? | More Information

Select archive file type

>

Uncompressed

By default, all mapped fields are included in the report, but you may optionally select a smaller subset of fields to export by clicking the button below.

l Select Mapped Fields &* l

Export Mapped Fields &+

Fig. 143: Export Mapped Fields as JSON documents
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Export Tabular Data

Exporting Tabular Data has some similarity with exporting mapped fields, but for a different purpose. Exporting
Tabular Data will export either CSV or JSON suitable for re-harvesting back into Combine as a Tabular Data Harvest.
To this end, Tabular Data harvesting is a bit more forgiving for field names, and total number of fields. More tecnically,
the export is not coming from ElasticSearch where mapped fields live for a Job, but instead, directly from the XML
documents.

Some options looks similar to mapped fields exporting, but also include a section for “Export Parameters”:

Export Documents Export Mapped Fields Export Tabular Data

Select export format:
CSV (tabular, comma seperated) ¥

due to colun < that may exist

@ re-ingesting

XML Records per file
e.g. 500 (default)
Optional

Select archive file type

-~

Compressed Zip file

Tabular Data Export Parameters

Select a pre-existing field mapper configuration. or edit the one below, to be used for exporfing tabular data.

Configuration Name

-
v

powered by ace

Default

"add_literals": {},
"capture_attribute_values”: ||
"concat_values_on_all_fields": false,
"cancat_values_on_fields": {},
"copy_te": {},

“copy_to_regex”: {},
"copy_value_to_regex": {},

] "error_on_delims_collision™:
18 "exclude_attributes”: [],

1 "exclude_elements™: [],

12 "include_all_attributes”: fa N
13 "include_attributes”: [,

14 "include_sibling_id": lse,

15 "multivalue_delim": "|"

16 "node_delim": *

17 "ns_prefix_delin”
18 "remove_copied_ke)

19 "remove_copied_value": f

20 "remove_ns_prefix":

21 "repeating_element_suffix_count":

22 "self_describing™ false,

23 "skip_attribute_ns_declarations":
L1 Colid

Save as new configurations

What do these configurations mean? |

Fig. 144: Export Mapped Fields as JSON documents

These export parameters — either configured at the time of export, or loaded from a pre-existing configuration — are
used to modify delimiters and other options for the CSV or JSON export. You can read more about harvesting tabular
data here, but suffice it to say now that it can be helpful to save the configurations used when exporting such that they
can be used later for re-harvesting. In short, they provide a shared set of configurations for round-tripping data.

3.13.3 Exporting to S3

It is also possible to export assets directly to Amazon AWS S3 buckets from some locations in Combine. At the time
of this writing, it is possible to export to S3 for all types of Record exports, but each type of export varies slightly in
how it exports to S3.
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Note: All examples below are of exporting Published Records to S3, but the same workflows apply to a single Job as
well.

Motivation

The motivation to support exporting to S3 from Combine has the following helpful breakdown:

1. To provide an online, universally accessible version of exports that were formerly restricted to downloading
from Combine only.

2. To more readily support utilizing data from exports in Apache Spark contexts.

The second reason, providing online, accessible data dumps that are readily read by other instances of Spark, is perhaps
the most compelling. By exporting, or “publishing”, to S3 as parquet files or JSONLines, it is possible for others to
load data exported from Combine without sacrificing some dimensionality of the data as it exists in the database.

One use case might be exporting Records published in Combine to S3, thereby “publishing” them for another entity
to read via Spark and act on, where formerly that entity would have had to harvest via OAI-PMH from Combine,
relying on network uptime and connections. If the Records are stored in a database already, with ancillary metadata
like Record identifiers, why not share that directly if possible! S3 buckets provide a convenient way to do this.

Authenticating

Authentication to read/write from S3 is configured in localsettings.py under the following two variables:
e AWS_ACCESS_KEY_ID
* AWS_SECRET_ACCESS_KEY

After these are added for the first time, restarting the Livy/Spark session and backround tasks worker is required.

Exporting Record documents to S3

From the “Export Documents” tab of a Job or Published Records export screen, it is possible to export to S3 by clicking
the “Export to Amazon S3 Bucket?” checkbox:

Export to Amazon 53 Bucket?

Fig. 145: Checkbox for exporting to S3

This opens a form to enter S3 export information:
For any S3 export, a bucket name S3 Bucket and key S3 Key are required.
When exporting documents to S3, two options are available:

* Spark DataFrame: This is a multi-columned DataFrame that mirrors the database entry for each Record in
MongoDB

— exports as Parquet file, leveraging compression and performance of this format for Spark reading

e Archive file: The same archive file that would have been downloadble from Combine for this export type,
is uploaded to S3

If exporting as Spark DataFrame, a couple particularly important columns are:

122 Chapter 3. Table of Contents


https://spark.apache.org/
https://parquet.apache.org/
http://jsonlines.org/
spark_and_livy.html
background_tasks.html
_images/s3_checkbox.png

Combine Documentation

/] Export to Amazon S3 Bucket?

Instead of writing exports to the local filesystem, write exports lo Amazon AWS S3 storage. Some considerations:

+ 53 buckets must exist prior to export, they will not be created
« Key in buckel must not exist, they will not overwrite

53 Bucket

e.g. combine-1
Must exist, and have write permissions
S3 Key

e.g. 02_2019_published_records

Avoid spaces, punctuation, and special characters

Export as:

Ak

Spark DataFrame

Fig. 146: Form for exporting Documents to S3 bucket

e document: the XML string of the Record document

e record_id: The Record identifier that would have been used during OAI publishing, but is accessible in this
DataFrame

— Note: This identifier will no longer contain the OAI server identifier or Publish Set identifier that would
have accompanied it in the OAI output.

Exporting Mapped Fields to S3

From the “Export Mapped Fields” tab of a Job or Published Records export screen, it is possible to export to S3 by
clicking the “Export to Amazon S3 Bucket?” checkbox:

Export to Amazon 53 Bucket?

Fig. 147: Checkbox for exporting to S3

This opens a form to enter S3 export information:
When exporting documents to S3, two options are available:

* Spark DataFrame: This is a multi-columned DataFrame that mirrors the database entry for each Record in
MongoDB

e Archive file: The same archive file that would have been downloadble from Combine for this export type,
is uploaded to S3

Unlike exporting Documents or Tabular Data, Mapped Fields may only be exported to S3 as an archive file.
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/] Export to Amazon S3 Bucket?

Instead of writing exports to the local filesystem, write exports lo Amazon AWS 53 storage. Some considerations:

« 53 buckets must exist prior to export, they will not be created
= Key in buckel must not exist, they will not overwrite

S3 Bucket

e.g. combine-1
Must exist, and have write permissions
S3 Key

e.g. 02_2019_published_records

Awvoid spaces, punctuation, and special characters

Export as:

Ak

Archive file

Fig. 148: Form for exporting Mapped Fields to S3 bucket

Exporting Tabuular Data to S3

From the “Export Tabular Data” tab of a Job or Published Records export screen, it is possible to export to S3 by
clicking the “Export to Amazon S3 Bucket?” checkbox:

Export to Amazon 53 Bucket?

Fig. 149: Checkbox for exporting to S3

This opens a form to enter S3 export information:
For any S3 export, a bucket name S3 Bucket and key S3 Key are required.
When exporting documents to S3, two options are available:

* Spark DataFrame: This Spark DataFrame will include all field names that were generated during Tabular
Data exporting, which can be extremely numerous

— exports as JSONLines, due to unpredictable nature of column names, while not as efficient as parquet,
nonetheless works

e Archive file: The same archive file that would have been downloadble from Combine for this export type,
is uploaded to S3

3.14 Background Tasks

Combine includes a section for viewing and managing long running tasks. This can be accessed from the “Background
Tasks” link at the top-most navigation from any page.

Note: Background tasks do not include normal workflow Jobs such as Harvests, Transforms, Merges, etc., but do
include the following tasks in Combine:

124 Chapter 3. Table of Contents


_images/export_mapped_fields_s3.png
_images/s3_checkbox.png

Combine Documentation

Export to Amazon S3 Bucket?

Instead of writing exports to the local filesystem, write exports lo Amazon AWS 53 storage. Some
considerations:

= 53 buckets must exist prior to export, they will not be created
« Key in buckel must not exist, they will nol overwrite

53 Bucket

e.g. combine-1

Must exist, and have write permissions
53 Key

e.q. 02 2019 published records

Avoid spaces, punctuation, and special characters

Export as:

4k

Spark DataFrame

Fig. 150: Form for exporting Tabular Data to S3 bucket
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* deleting of Organizations, Record Groups, or Jobs

* generating reports of Validations run for a Job

* exportings Jobs as mapped fields or XML documents

¢ re-indexing Job with optionally changed mapping parameters
* running new / removing validations from Job

The following screenshot shows a table of all Background Tasks, and their current status:

Home / Background Tasks
Background Tasks
Some tasks in Combine are long running and must be run in the background. This includes Job Deletion, Validation Reports, Exports, among other things. See the table below for the status of these tasks, and any further actions that be taken such as downloading o viewing results.

Hold Shift while clicking a column header to sort by multiple columns x

Show| 10 #]entries Search:

081D Started v Name Type Task ID status  * | Duration Actions
346 2018-06-11T14:39:06.791Z Delete Job: #py trans, new - cold (DELETING) Job Deletion urn:uuid: abf2c7e7-256a-4956-a1ff~971deBb24cs Finished 0:00:03 m‘ Delete ‘
345 2018-06-11T14:37:43.371Z Delete Job: #py trans, new - cold (DELETING) Job Deletion urn:uuid: c52ee3aB-alca-4e94-b3fe-31bag6d30385 Finished 0:00:05 Delete
344 2018-06-11T14:02:23.905Z Delete Job: #MergeJob @ Jun. 08, 2018, 6:56:53 PM (DELETING) Job Deletion urn:uuid: 04e821d7-c697-44ce-abas-905bd83601 Finished 0:00:02
343 2018-06-08T19:22:01.3652 Validation Report: testing_testing Validation Report | urn:uuid: 87449c33-3235-4232-8e75-07daed2ageb2 Finished 0:00:05
Generation
342 2018-06-08T18:56:47.783Z Export Mapped Fields for Job: HarvestStaticXMLJob @ Jun. 08, 2018, 6:54:48 PM Job Export urn: uuid: f46edaeT-e203-deds-bo16-c6704012b2ca Finished 0:00:01
Mapped Fields
Showing 41 to 45 of 45 entries Previous 1 2 3 4 |5 ‘ Next

Manage Tasks

Remove All Tasks

Fig. 151: Table of running and completed Background Tasks

Clicking on the “Results” button for a single task will take you to details about that task:

Home / Background Tasks / Task - Export Mapped Fields for Job: HarvestStaticXMLlob @ Jun. 08, 2018, 6:54:48 PM

Combine Background Task: Export Mapped Fields for Job: HarvestStaticXMLJob @ Jun. 08, 2018, 6:54:48 PM

Type Started Duration Task ID

Job Export Mapped Fields June 8,2018, 6:55 p.m. 0:00:01 urn:uuid: f46e4ae7-e203-4eds-b016-c6704012b2ca

Task Details
Download Mapped Fields .csv
Task Output
{

"name”: "job_341_mapped_fields.csv",
“export_output": "/tmp/job_341_mapped_fields.csv"

Task Parameters

{
"kibana_style": false,
“job_id": 341

¥

Fig. 152: Example of completed Job Export Background Task

The results page for each task type will be slightly different, depending on what further actions may be taken, but an
example would be a download link (as in the figure above) for job export or validation reports.

3.15 Tests

Though Combine is by and large a Django application, it has characteristics that do not lend themselves towards using
the built-in Django unit tests. Namely, DB tables that are not managed by Django, and as such, would not be created
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in the test DB scaffolding that Django tests usually use.

Instead, Combine uses out-of-the-box pytest for unit tests.

3.15.1 Demo data

In the directory /tests, some demo data is provided for simulating harvest, transform, merge, and publishing records.
* mods_250.xml - 250 MODS records, as returned from an OAI-PMH response

— during testing this file is parsed, and 250 discrete XML files are written to a temp location to be used
for a test static XML harvest

* mods_transform.xsl - XSL transformation that performs transformations on the records from mods_250.xml

— during transformation, this XSL file is added as a temporary transformation scenario, then removed
post-testing

3.15.2 Running tests
Note: Because Combine currently only allows one job to run at a time, and these tests are essentially small jobs that
will be run, it is important that no other jobs are running in Combine while running tests.

Tests should be run from the root directory of Combine, if Ansible or Vagrant builds, likely at /opt /combine. Also
requires sourcing the anaconda Combine environment with source activate combine.

Testing creates a test Organization, RecordGroup, and Job’s during testing. By default, these are removed
after testing, but can be kept for viewing or analysis by including the flag ——keep_records.

3.15.3 Examples

run tests, no output, create Livy session, destroy records

’pytest ‘

run tests, see output, use active Livy session, keep records after test

’pytest -s ——keep_records ‘

run tests, ignore file test_basic.py, and ignore warnings

’pytest -s ——ignore=tests/test_basic.py -p no:warnings ‘

3.16 Command Line

Though Combine is designed primarily as a GUI interface, the command line provides a potentially powerful and rich
interface to the models and methods that make up the Combine data model. This documentation is meant to expose
some of those patterns and conventions.

Note: For all contexts, the OS combine user is assumed, using the Combine Miniconda python environement, which
can be activated from any filepath location by typing:
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# become combine user, if not already
su combine

# activate combine python environment
source activate combine

There are few command line contexts:
e Django shell

— A shell that loads all Django models, with some additional methods for interacting with Jobs, Records,
etc.

* Django management commands

— Combine specific actions that can be executed from bash shell, via Django’s manage.py
* Pyspark shell

— A pyspark shell that is useful for interacting with Jobs and Records via a spark context.

These are described in more detail below.

3.16.1 Django Python Shell

Starting

From the location /opt /combine run the following:

./runconsole.py

Useful and Example Commands

Convenience methods for retrieving instances of Organizations, Record Groups, Jobs, Records

rro

Most all convenience methods are expecting a DB identifier for instance retrieval

rro

# retrieve Organization #14
org = get_o(l4)

# retrieve Record Group #18
rg = get_rg(1l8)

# retrieve Job #308
J = get_j(308)

# retrive Record by id '5ba45e3f01762c474340e4de’
r = get_r('5bad45e3£f01762c474340e4de")

# confirm these retrievals

In [2]: org

Out [2]: <Organization: Organization: SuperOrg>
In [5]: rg

Out [5]: <RecordGroup: Record Group: TurboRG>

(continues on next page)
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(continued from previous page)

In [8]: 7

Out [8]: <Job: TransformJob @ May. 30, 2018, 4:10:21 PM, Job #308, from Record Group:,,
— TurboRG>

In [10]: r

Out [10]: <Record: Record: 5ba45e3f01762c474340e4de, record_id:_,
—~0142feb40e122a7764e84630c0150£67, Job: Mergedob @ Sep. 21, 2018, 2:57:59 AM>

rro

Loop through Records in Job and edit Document
This example shows how it would be possible to:

* retrieve a Job

* loop through Records of this Job

e alter Record, and save

This is not a terribly efficient way to do this, but it demonstrates the data model as accessible via the command line
for Combine. A more efficient method would be to write a custom, Python snippet Transformation Scenario.

# retrieve Job model instance
In [3]: job = get_j(563)

# loop through records via get_records () method, updating record.document (replacing
— '"foo' with 'bar') and saving
In [5]: for record in job.get_records():

record.document = record.document.replace('foo', 'bar')

record.save ()

3.16.2 Combine Django Management Commands

Combine Update

It’s possible to perform an update of Combine either by pulling changes to the current version (works best with dev
and master branches), or by passing a specific release to update to (e.g. v0. 3. 3).

To update the current branch/release:

’./manage.py update

To update to another branch / release tag, e.g. vO.3.3:

’./manage.py update —--release v0.3.3

The update management command also contains some “update code snippets” that are included with various re-
leases to perform updates on models and pre-existing data where possible. An example is the update from v0.3.x
to v0 . 4 that modified the job_details for all Transform Jobs. Included in the update is a code snippet called
v0_4_ _update_transform_job_details () that assists with this. While running the update script as out-
lined above, this code snippet will fire and update Transform Jobs that do not meet the new data model.

These possible updates can be invoked without pulling changes or restarting any services by including the following
flag:

./manage.py update —--run_update_snippets_only
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Or, if even more granular control is needed, and the name of the snippets are known - e.g.
v0_4__update_transform_job_details — they can be run independently of others:

./manage.py update —--run_update_snippet v0_4__update_transform_job_details

Full State Export

One pre-configured manage . py command is exportstate, which will trigger a full Combine state export (you
can read more about those here). Though this could be done via the Django python shell, it was deemed helpful to
expose an OS level, bash command such it could be fired via cron jobs, or other scripting. It makes for a convenient
way to backup the majority of important data in a Combine instance.

Without any arguments, this will export all Organizations, Record Groups, Jobs, Records, and Configuration Scenarios
(think OAI Endpoints, Transformations, Validations, etc.); effectively anything stored in databases. This does not
include conigurations to localsettings.py, or other system configurations, but is instead meant to really export
the current state of the application.

./manage.py exportstate

Users may also provide a string of JSON to skip specific model instances. This is somewhat experimental, and
currently only works for Organizations, but it can be helpful if a particular Organization need not be exported. This
skip_ json argument is expecting Organization ids as integers; the following is an example if skipping Organization
with id == 4:

./manage.py exportstate —--skip_Jjson '{"orgs":[4]}"

3.16.3 Pyspark Shell

The pyspark shell is an instance of Pyspark, with some configurations that allow for loading models from Combine.
Note:

The pyspark shell requires the Hadoop Datanode and Namenode to be active. These are likely running by defult, but
in the event they are not, they can be started with the following (Note: the trailing : is required, as that indicates a
group of processes in Supervisor):

sudo supervisorctl restart hdfs:

Note:

The pyspark shell when invoked as described below, will be launched in the same Spark cluster that Combine’s Livy
instance uses. Depending on avaialble resources, it’s likely that users will need to stop any active Livy sessions as
outlined here to allow this pyspark shell the resources to run.

Starting

From the location /opt /combine run the following:

./pyspark_shell.sh
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Useful and Example Commands

Open Records from a Job as a Pyspark DataFrame

# import some convenience variables, classes, and functions from core.spark.console
from core.spark.console import x

# retrieve Records from MySQL as pyspark DataFrame

rrr

In this example, retrieving records from Job #308

Also of note, must pass spark instance as first argument to convenience method,
which 1is provided by pyspark context

rro

job_df = get_job_as_df (spark, 308)

# confirm retrieval okay
job_df.count ()

Out [5]: 250

# look at DataFrame columns
job_df.columns
Out[6]:

[rid+,
'combine_id',
'record_id',
'document ',
'error',

'unique’',
'unique_published',
'job_id",
'published’,
'oai_set',
'success',

'valid',
'fingerprint']

3.17 Installing Combine

Combine has a fair amount of server components, dependencies, and configurations that must be in place to work, as it
leverages [Apache Spark](https://spark.apache.org/), among other applications, for processing on the backend. There
are a couple of deployment options.

3.17.1 Docker

A GitHub repository Combine-Docker exists to help stand up an instance of Combine as a series of interconnected
Docker containers.

3.17.2 Server Provisioning with Vagrant and/or Ansible

To this end, use the repository, Combine-playbook , which has been created to assist with provisioning a server with
everything neccessary, and in place, to run Combine. This repository provides routes for server provisioning via
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Vagrant and/or Ansible . Please visit the Combine-playbook repository for more information about installation.

3.18 Tuning and Configuring Server

Combine is designed to handle sets of metadata small to large, 400 to 4,000,000 Records. Some of the major associated
server components include:

e MySQL
— store Records and their associated, full XML documents
— store Transformations, Validations, and most other enduring, user defined data
— store transactions from Validations, OAI requests, etc.
 ElasticSearch
— used for indexing mapped fields from Records
— main engine of field-level analysis
* Apache Spark
— the workhorse for running Jobs, including Harvests, Transformations, Validations, etc.
* Apache Livy
— used to send and queue Jobs to Spark
e Django
— the GUI
* Django Background Tasks
— for long running tasks that may that would otherwise prevent the GUI from being responsive
— includes deleting, re-indexing, exporting Jobs, etc.

Given the relative complexity of this stack, and the innerconnected nature of the components, Combine is designed to
be deployed via an Ansible playbook, which you can read more about here. The default build requires 8g of RAM,
with the more CPU cores the better.

This part of the documentation aims to explain, and indicate how to modify of configure, some of the these critical
components.

3.18.1 MySQL
3.18.2 ElasticSearch
3.18.3 Apache Spark
3.18.4 Apache Livy
3.18.5 Django

3.18.6 Django Background Tasks
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