Tactical Strategies for the Technical
Infrastructure of DPLA-OHIO

Executive Summary

The Tactical Strategy for Technical Infrastructure Working Group was formed to evaluate
technical infrastructure options for a potential DPLA hub in Ohio. The Working Group
consulted with various stakeholders, as well as current DPLA hubs, to gain a better
understanding of what technical stack would be the most successful within different hosting
scenarios. The Working Group has endeavored to provide a thorough discussion of the issues,
potential technical environments, and ultimately has provided a set of recommendations that
we believe will best suit the DPLA-OHIO during a 3-year DPLA pilot.

The Working Group recommends the following:

e DPLA-OHIO should manage their own technical stack for the initial 3-year pilot, and
Repox represents DPLA-OHIO’s best option for a locally hosted technology stack

e Technical infrastructure decisions need to remain flexible and easily fungible
Remember, this is a 3-year pilot and the technology environment and available options
will change.

e The DPLA-OHIO program should include a standing technology working group,
comprised of members representing participating communities.

e Metadata remediation will primarily be a local concern,; remediating at the center will
be minimal, and as needed during the 3-year pilot

e OCLC needs to be explored as a partner
Given the significant number of potential Ohio DPLA contributors that utilize
CONTENTdm and Ohio’s unique connection to OCLC, DPLA-OHIO should actively work
with OCLC to identify areas of potential collaboration.

e Fvaluate additional ways to facilitate access and discovery to the primary resources
about Ohio

Regardless of technical infrastructure stack, DPLA-OHIO must provide 6 months for the
technical infrastructure implementation.
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Background

Since July 2015, the DPLA-OHIO' steering committee has been working to evaluate the
feasibility of hosting a DPLA statewide service hub for Ohio content. Working with a wide range
of working groups, consultants, and a host of current DPLA hub organizations, the various
working groups have created recommendations regarding the feasibility and potential
structure of a potential hub.

" http://www.dplaohio.org/main:about
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As members of the Working Group, this report represents the concerted effort of the members
to develop an environmental scan of potential solutions, identify potential issues, and
ultimately provide a set of recommendations based on different hosting scenarios.

DPLA Hub Model

When considering potential technology stacks, one of the most important parts of this
discussion is around governance, or actually, around the host organization. Evaluating current
DPLA hubs, a couple of things become very clear.

1) Early DPLA hubs organized around a strong central organization. This organization
provided not only the technical infrastructure, but provided the legal entity that
engaged not only with the DPLA, but the aggregation partners. This model has a
number of distinct benefits, but assumes that a single organization has not only the
technical but the political, and potentially financial, resources to make the hub
successful.

2) More recent DPLA hubs have utilized a distributed model with mixed success. Within
this model, multiple sub-hubs exist within a state, aggregating content together by
geographical region or by type of organization; distributing the expertise and
technology stack across a set of willing organizations. This model tends to work best for
states where there already exist not only strong partnerships between organizations,
but an organization within each of these subdomains that is willing and technically
capable of providing both the technical and organizational support for the project.

Within the current DPLA hub structure, those hubs that utilized a more centralized technology
support model tended to have had the earliest and most sustained success. While this model

places more of an administrative, technical, and fiscal burden on a single host organization, it
has been the fastest and most well tested avenue for success.

In considering Ohio and the current partnerships that exist within this state, a first glance may
lead one to believe that Ohio might thrive within a distributed technical architecture. The state
has many strong partnerships between public, academic, and the museum/archive community
- with strong organizations representing these groups and working closely with their
constituents. Distributing the initial harvesting aggregations and metadata work would greatly
simplify the work at the center - the central aggregator that would ultimately send content to
the DPLA. Within this more distributed model, the central aggregation would have nearly no
responsibilities - save for providing a feed to the DPLA.

However, while a distributed approach to the architecture does have benefits, it also requires
multiple institutions to step up to take on hosting responsibilities for the infrastructure. For
this three-year pilot, there is not such a group of institutions in Ohio - institutions that are
technically able to fill this role have competing local priorities at this time. Therefore, the
technology working group believes that a centralized aggregation is much more likely to be
successful within the current environment.

Page 3



Centralized Model

To DPLA
Central
Admin,
Qutreach
DPLA in Ohio
Aggregate Outreth and
7| Feed education
through
established

communities

i.e. Cbus
Museum
of Art

Historical
Society A

Public
Library A

Within this model, the technology stack, legal agreements, and administration will be handled
from a central administrative hub. As of February 2016, only the State Library has offered a
budget and |mplementat|on plan related to the development and hosting of a centralized
metadata aggregator. * This would mean that all organizations would aggregate content into a
central hub, and that central hub would manage the aggregated feed of content to the DPLA.

While a single organization should host the central aggregator and technical infrastructure,
organizations throughout the state can and should participate in related outreach,
engagement and education efforts. The DPLA-OHIO community can leverage existing partners
and networks for education and outreach, which will allow the central administrative hub to
focus on the aggregation and ongoing relationship with DPLA.

Anatomy of a DPLA Hub

2 The proposed budget was drafted in January before all of the potential technical/infrastructure options
were discussed by the Steering Committee. It will need to be revised upon adoption of a technical
platform for DPLA-OHIO, with consultation of the Technology Infrastructure, Metadata, and
Sustainability Working Groups.
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A quick scan of current and future hubs provides a pretty clear picture related to the varied set
of technological infrastructure components that can make up a DPLA aggregation. Looking
across hubs, the technical stack components includes:

Metadata Aggregator (required)

The Metadata Aggregator is the heart of a DPLA Hub. This is the tool that harvests partner
metadata and prepares it to be pushed to the DPLA. DPLA has the ability to support a wide
range of potential aggregator solutions, but the principal method for harvesting metadata to
the DPLA is through OAI-PMH, utilizing a MODS metadata profile. Some aggregators include
translation services that support metadata ingest of various schemas and via CSV.

Knowledge-base (required)

The Knowledge-base can be integrated into the metadata aggregation software, or exist as a
stand-alone service (or database), but provides the rules necessary to harvest an institution’s
metadata. This includes the protocol necessary to harvest the data, as well as information
about the metadata, needed to generate identifiers, links to thumbnails, etc.

Metadata Remediation (optional)

The DPLA requires hubs to provide metadata in a handful of supported formats. Part of the
metadata work DPLA asks hubs to undertake is some degree of metadata remediation.
Remediation may include enhancing metadata, normalizing metadata, other refinements in
metadata to conform with DPLA's MAP and best practices®. The strength of DPLA's discovery
will be in the data consistency found within the aggregations it harvests. However, while DPLA
will work closely with hubs to identify areas for metadata enhancement, and recommend
strongly for those enhancements, ultimately, this is at the discretion of the hub. While many
current hubs provide a wide range of metadata remediation services - there are equal
numbers that do very limited metadata remediation due to financial and other resource
limitations, and simply accept the limitations that that will incur when users query for items
within the DPLA.

Collection Hosting (optional)

In the early pilots, the DPLA provided funding for hubs to support digitization efforts to
provide free and open content to cultural heritage collections. While this funding is now very
rare, a number of state DPLA hubs provide collection hosting services. However, given the
current environment within Ohio, hosting collections through a central hub appears to be
out-of-scope. Ohio presently has a number of community supported options, like the Ohio
Digitization Hub network supported by the State Library of Ohio and the Ohio Memory Project;
which provide avenues for organizations looking for hosted digitization.

Technology Environmental Scan

Given the needs stated above, the working group evaluated current DPLA hubs, planned DPLA
hubs, and possible future development to identify the following technology solutions.

3 http://dp.la/info/wp-content/uploads/2015/03/Intro to DPLA metadata model.pdf
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Hydra/Fedora*

The Hydra/Fedora option represents the future for the DPLA. DPLA, through an IMLS grant, is
currently working on the development of a project known as Hydra-in-a-Box°. The goal of this
project is to create a simple, turn-key repository application that can function not only as a
service for hosting digital collections, but also serve as an aggregation engine for DPLA
statewide hubs. By far, this is currently the most technically challenging of all the potential
solutions that the State of Ohio could embark on. Presently, the Hydra-in-a-Box concept is still
very much a work in progress, with development versions of the software still 12-18 months
into the future.

However, given that the framework is open source, the state could embark on a project to
build our own aggregation toolset using the Hydra framework or work with a set of dedicated
consultants like Data Curation Experts to develop a custom Hydra stack. This is currently the
approach that the State of Pennsylvania is taking. They are developing a custom Hydra
application, dplah®, to support the harvest and aggregation of their statewide content.
Co-Chair Terry Reese installed this in-development application on a sandbox server. From this
it was discovered that DPLA is built on old versions of Hydra/Fedora and did not work as
expected out-of-the-box. Only one record was able to be harvested and there was a lack of
sufficient incoming metadata profiles.

This approach makes sense if....

If DPLA-OHIO was looking at creating not just an aggregation, but also a statewide public
portal for Ohio Collections, this solution would make the most sense. This is exactly why the
Pennsylvania hub has taken this approach. The Hydra platform is serving not just as a platform
for aggregating content, but will also serve as the statewide portal to the hubs digital content.

Dependencies

This solution will require a significant commitment of resources to be successful. This solution
likely could not be managed by a traditional IT administrator. Rather, the solution would need
to be handled by a DevOps team, which would include a programmer (1.0 FTE), 0.25 Project
Manager, and an administrator (0.5 FTE). While this solution is likely the most flexible of all the
options available, that flexibility is at the cost of convenience. Hydra is a framework, and in
order to utilize this toolset, a “Hydra Head"” will need to initially be built for DPLA-OHIO use.
Time to build would likely take 8-12 months.

Repox’

Repox is a set of technologies developed by Europeana to support organizations needing to
develop an OAI-PMH access point. Europeana, like DPLA, utilizes OAI-PMH to harvest metadata
into the central aggregation, and this project enabled Europeana to offer technology that

4 http://projecthydra.org/

> http://hydrainabox.projecthydra.org/

6 https://github.com/tulibraries/dplah

7 http://repox.sysresearch.org/, http://labs.europeana.eu/apps/repox
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would allow partners to easily participate in the project. However, in addition to providing an
OAI-PMH endpoint, the tool can also be used to aggregate metadata together.

In speaking to a number of DPLA Hubs, Repox has been the primary technology of choice for
many organizations. The tool is relatively easy to setup and configure as a stand-alone java
application. The tool comes in two flavors. The older version of repox (2.x series) is a java
application that uses a java client to interact with a MySQL database. Depending on the
hosting scenario and information security requirements, multiple users could be created. The
new version of repox (3.x series) is a web application developed using Jersey. Instead of
downloading a java client multiple users could interact with the application using a web
browser. Europeana encourages use of the 3.x series.

Repox handles metadata transformations through XSLT stylesheets. For each collection being
harvested, a separate stylesheet will need to be created to capture and map the content. In
speaking with current DPLA hubs using the software, this part of the process represented the
lion's share of the technology support for the software. It also represented the biggest
complaint around the toolset. For hubs that only provide aggregation services without any
metadata remediation, Repox provided those hubs with a near problem free environment. For
hubs that wanted to provide a significant level of metadata remediation at the point of
harvest, Repox’s use of XSLT to support metadata refinements made this process both difficult
and frustrating.

This approach makes sense if...

A significant number of DPLA hubs exist because they utilize Repox and it provides these hubs
with a solid, easy to manage environment. This solution makes the most sense for statewide
hubs that only intend to provide a metadata aggregation to the DPLA.

Dependencies

Support for the system can easily be managed by a traditional IT Administrator (0.25 FTE),
though a developer or metadata specialist will be necessary to create the various XSLTs needed
to harvest metadata from partner’s collections (1 FTE initially, 0.25 FTE after setup)

OCLC Gateway/Collection Worldshare?®

This is an interesting option, because it currently does not exist in a form that could be utilized
by the DPLA and OCLC has indicated through a proposal a strong desire to explore potential
partnerships. (See Appendix D.) In this case, OCLC would host all the technical infrastructure
for the project. Organizations would work with OCLC to harvest materials utilizing the OCLC
Gateway software. Metadata would be harvested and managed by OCLC, and ingested into
WorldCat. However, at this point, getting the data from OCLC to the DPLA will still need to be a
mediated process. OCLC's current infrastructure does not support the ability to automatically
harvest data to an end point. The present workflow then, would be for the central hub to
download “sets” of metadata and then provide them to DPLA. As part of the proposed pilot,
OCLC has proposed development of new functionality that would establish a streaming

8 https://www.oclc.org/digital-gateway.en.html
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endpoint that could potentially be harvested directly by DPLA or other service. In addition to
the development work proposed by OCLC, DPLA-OHIO would need to work closely with the
DPLA to ensure that this method of aggregation could be supported by the current DPLA legal
framework. Utilizing OCLC would represent an entirely new aggregation model and close
communication with both OCLC and the DPLA would be necessary to ensure a successful
outcome.

This option lowers the technology barriers significantly. In each scenario but this one, the hub
would need to manage, develop, and/or host some type of software and work closely with
partners to ensure metadata was harvested successfully into the hubs central aggregation.
OCLC's Gateway solution flips that model. Organizations would work the hub to identify best
practices and notify when new collections have been profiled by the OCLC Gateway - but
central technology would not be necessary to manage the resource.

This approach makes sense if...
This approach seems best suited for states without a willing host or lacking organizations that
can make a commitment to function as a technology hub.

Dependencies

So, while this solution appears to have the lowest technical bar, it has some very significant
dependencies that may or may not, make this solution a good fit. First and foremost, while
OCLC's proposal indicates a willingness to provide a metadata feed under a CCO license, the
feed would likely represent a subset version of the data. While the proposal demonstrates a
strong desire to meet the DPLA licensing requirements, additional discussion will be needed
with both OCLC and with DPLA to ensure that any potential metadata licensing issues are
addressed.

Second, OCLC has a handful of other requirements for this service.

1) The OCLC proposal has noted that for the purposes of the pilot, members utilizing the
service would not have to be OCLC members. However, as the end of the pilot and the
service moved into production, participants would take on a service level agreement
and be made members of the cooperative.

2) This is a subscription service, which means that the cost for this service will need to be
bore either by the DPLA-OHIO service hub or by the individual partner organizations.
Presently, OCLC's proposal indicates that service level costs will be bore by each
organization utilizing the service, though this may be open to change through
negotiation. The cost of this subscription service is not yet determined.

3) The current service was designed around the need to generate MARC data. DPLA
requires metadata to be provided in a different format, and prefers data to be made
available via OAI-PMH. Currently, this is beyond the scope of OCLC's collection manager
tool, and would represent significant new development work for OCLC to take on to
enable this tool to work within the DPLA model. The OCLC proposal, as currently
written, indicates a timeline starting April 2016, ending December 2016. While these
timelines are likely open to discussion, OCLC's proposal does infer a strong desire to
follow an aggresive timeline for development and execution of the pilot.

4) All data harvested by OCLC will be loaded into WorldCat. On its face, this seems like a
good thing, but many organizations make a conscious decision to not load their digital
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collections into WorldCat for a wide range of reasons. Forcing ingest into WorldCat as a
prerequisite to participate in DPLA-OHIO has a number of potential problematic
components:

a. Tying ingest into WorldCat as a prerequisite to participate in DPLA-OHIO
requires members into a relationship with OCLC around their digital collections
metadata -- a relationship that many members may have already evaluated, and
for local decisions, passed on.

b. DPLA was developed to promote metadata freedom, collaboration, and choice.
Tying ingest to WorldCat as prerequisite to participate in any DPLA-OHIO project
would betray those initial goals from an ideological perspective. This type of
relationship would make Ohio an outlier and could impact which collections
contributing partners may make available via the hub.

Primo/Encore/Summon/EDS

A wide range of vended solutions exist that could potentially provide aggregation functionality®
. These services, traditionally used to support discovery across a wide range of library
resources, could be purchased and scoped to support a simple aggregation (no metadata
remediation) and public interface for that aggregated content.

This service makes sense if....
This approach seems best suited for states without a willing host or lacking organizations that
can make a commitment to function as a technology hub.

Dependencies:

The most significant dependency is fiscal. These solutions tend to be expensive, in part,
because they provide a wide range of functionality and are usually negotiated as part of a
package with other products. While any of these solutions could potentially provide the type
of aggregation service for the DPLA-OHIO, it might be difficult to justify the financial costs
given the limited needs of the project. Though, if this solution is deeded to be viable, a more
thorough investigation of the costs will need to be undertaken.

It should also be noted that choosing a vended discovery solution for the technology stack will
likely require an RFP process for DPLA-OHIO that affects the implementation timeline.

Local Development

While this probably is the least attractive option, the creation of a local aggregator and
OAI-PMH server is a possibility. At the same time, this solution would require the most
technical support upfront, as all the work would be done by a developer.

This service makes sense if...
We have no other options.

® The Mountain West Digital Library is an example of an organization that utilizes Primo to support their
DPLA hub.

Page 9



Dependencies

Developers - this solution would succeed or fail based on the developer(s) (1.0 permanent FTE)
and the project manager (0.5 FTE) handling the requirements gathering and sprint planning.
Additionally, the organization would require a system administrator (0.5 FTE), that would also
likely need to have some development skills to function in more of a DevOps role.

Potential Tactical Strategies for a Technical Infrastructure

At this point, providing a set of recommendations is murky, at best. While the working group
has provided a set of recommendations based on our best understanding of the current
environment and available technical landscape, the working group sees a number of potential
scenarios where different technology infrastructures would thrive. To that end, the working
group will propose a set of potential outcomes based on the following scenarios:

Scenario 1 (Technical Hub: State Library of Ohio [or like organization such as

OhioLINK])

The first scenario assumes that in committing to supporting the initial 3 years of the project,
the State Library of Ohio (or like organization) intends to commit to supporting the technical
infrastructure. In this scenario, the State Library of Ohio (or like organization) traditionally
would contract IT support services for a project like this, meaning that the host organization
would likely be able to procure primary support for the development and maintenance of the
service from a general system administrator, without the need for developer support.

With those restraints in place, the working group would strongly recommend the use of Repox.
In all the conversations with hubs currently utilizing Repox, the initial setup and long-term
maintenance of the system was the most straightforward and least time consuming.
Additionally, by choosing Repox, the technical working group would recommend that the
DPLA-OHIO metadata group focus primarily on providing best practices, but that the initial 3
years of the project provide zero metadata remediation services. Additionally, each collection
managed through Repox will need to have an XSLT created to support harvesting. This work
will likely need to be done outside of the hosting organization - the working group would
recommend that this be work that the hub’s governance body contract or find support from
within the partner institutions.

Scenario 2 (DPLA-OHIO as an Administrative Hub)

This scenario assumes that no organization can be found to support the technical
infrastructure for the project. In this case, the working group believes that the project has the
following two options:

1) Contract these services out to a vendor utilizing a tool like Primo. Companies like Ex
Libris are interested in getting a toehold in Ohio - so there is a high degree of
likelihood that the state could negotiate a very favorable contract. Organizations in the
state already have a long standing partnership with III.

2) Work closely with OCLC to explore a potential option related to the OCLC Gateway
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When considering Scenario 2, one additional consideration is a fiscal one. Subscription or
hosted services like Primo, Encore, or OCLC's Gateway service will require an annual licensing
and maintenance subscription. Costs related to the subscription service will vary, but this
raises additional barriers to the project as these costs will need to be borne initially by the host
organization, but ultimately by the project participants.

Scenario 3 (Central Hosting With Developers)

Scenario 3 assumes that DPLA-OHIO has found an organization that not only will provide a
technical home, but will dedicate significant hosting, administration, and developer resources
to the effort. In this scenario, any potential technical stack would be possible. Though, this
scenario represents the only instance in which an organization should consider the
Fedora/Hydra stack or custom development to support the DPLA-OHIO hub infrastructure. At
this time, both of these options require significant development resources to not only
implement a solution, but to provide the long-term care and feeding of the project. Of all the
proposed scenarios, scenario 3 offers DPLA-OHIO the greatest level of flexibility (in terms of
developing a metadata remediation plan, supporting multiple harvesting protocols, etc.), but
does require the highest level of commitment from a hosting organization. Within the state of
Ohio, there are a handful of institutions that could potentially fill this role.

Scenario 4 (Technical Hub in the Cloud; Shared Technical Administration)

One of the unique aspects of DPLA-OHIO is that much of the work and interest around joining
the DPLA has come from the bottom; curators, collection managers, individuals that work
every day with users and want to see Ohio Collections better represented. This has had a lot of
advantages, but it has also contributed to the uncertainty around the technological home for
the project.

In this scenario, DPLA-OHIO would continue to build on that collaborative approach, and
develop their infrastructure outside of any one institution -- hosting the content in the cloud.
There are a number of interesting benefits that come from this approach.

e Infrastructure costs are fixed -- services like Amazon Web Services provide a well
defined set of costs for hosting and maintaining services. Strategic use of a cloud
infrastructure can reduce hardware costs while allowing for more fine grain resource
management.

e Security challenges are minimized -- one of the most significant issues for many
hosting institutions is navigating their organizational security policies. By pushing this
outside of any one organization, those issue become mute

e Instant scalability -- utilizing a cloud service would allow DPLA-OHIO to scale a service
to meet the needs of today, and then easily add resources as needs and services
expand. With cloud hosted servers, it's much easier to add additional resources when
needed than to upgrade physical servers located in a data center.

This approach also offers another opportunity that could be uniquely Ohio. Like many open
source efforts (Fedora, ArchivesSpace, DSpace), partners make commitments to support the
project with their time. Rather than having the management and administration of a service
tied to a single organization, the DPLA-OHIO would create a standing technical group, with
responsibility for shared administration of the service. By utilizing a shared group, knowledge
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would be passed throughout the partners, no one institution would be responsible for the
service, and we could develop a new collaborative model for DPLA members.

There are obviously risks to this approach. Shared administration would require active
participation by partners to maintain a set of services, and would require the DPLA-OHIO to
consider potential services based on the expertise available to them. Additionally, partner
organizations would need to see the value of providing their staff resources to the project;
though, we have many examples (like OhioLINK) where this type of value proposition has been
considered and found to be beneficial.

What type of technology stack would work well in this type of scenario? The Local
development options, the Hydra Fedora stacks, or Repox. All three of these solutions would
thrive within this environment, though the level of expertise to implement and manage each
of these solutions would vary greatly -- as noted in the environmental scan above.

Scenario 5 (Technical Hub in the Cloud; Single Administration)
In this scenario, a single organization would be responsible for staffing the administration and
management of the technical infrastructure -- but rather than the infrastructure living at
anyone one institution, it would be hosted in the cloud. While this solution wouldn’t mitigate
the people costs related to managing the technical infrastructure, it would have a handful of
practical benefits:
e By hosting in the cloud, it would make it possible for the organization managing the
technical infrastructure to change without requiring infrastructure to move.
e Hosted infrastructure would live outside of local organization enterprise security
environment and policies.
e Ability to scale infrastructure to meet technical needs allowing finer control of
hardware costs.

In considering the initial 3-year pilot, flexibility related to infrastructure and hosting may
provide significant advantages, as it would allow the project to more easily pivot technical
infrastructure management and hosting long-term.

Recommendations

In considering the various scenarios, available technology solutions, and potential
technologies that could be implemented by the eventual DPLA-OHIO hub - recommending a
particular technical stack without first considering the expertise and capacities of the hub
organization would be problematic. As a result, this working group won't forward such a
recommendation. With that said, there are a handful of recommendations that the Working
Group can make, and we believe should be considered by the Steering committee and any
potential DPLA-OHIO host.

e DPLA-OHIO should manage their own technical stack for the initial pilot
It would be tempted to outsource the technical infrastructure for this project, given the
wide range of activities that will need to be accomplished to make the DPLA-OHIO a
success. A new governance model, partnerships, metadata best practices -- these are
all things that take significant time and resources and adding the management of a
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new technical infrastructure to these activities does complicate the project. But in this
case, it is a necessary complication. The goal of the 3-year DPLA-OHIO pilot is to
evaluate the sustainability of creating a DPLA hub within the State of Ohio, and ensure
that decisions made today, don’t preclude or overly complicate the long-term viability
of the project. Given these goals, it is imperative that DPLA-OHIO host their own
technical infrastructure in order to better understand and assess the overall technical
needs for the project. While these needs appear daunting today -- one must remember
that the technical challenges posed during the initial year of startup will largely
diminish as the project moves from startup to long-term maintenance and assessment.
By outsourcing the management of the technology stack, DPLA-OHIO would
compromise these goals as an assessment of the technology and technology hosting
requirements would be as unknown in 3-years as they are today. As DPLA-OHIO
considers the technology stack and management options, the following issues need to
be considered:

a. Hosting our own technical infrastructure will provide the DPLA-OHIO the
information that it will need to better understand the long-term sustainability
needs and requirements related to running an aggregation hub, and allow the
organization to make the best long-term decisions for the cooperative.

b. The technical solution needs to hold members harmless...i.e., many outsourced
solutions may require members to harvest content into vendor-based metadata
cooperatives to participate in DPLA. While DPLA-OHIO may see this relationship
as a 3-year pilot, this decision potentially binds DPLA-OHIO members to these
aggregations beyond that period.

c. The vendor market is still maturing, with new options to likely develop over the
next three years. A lean, self-hosted, 3-year pilot with a known timeline will
allow DPLA-OHIO to launch while giving the vendor market time to mature and
introduce competitive solutions.

d. Given that this is a pilot, the ability to change technology stacks and the
long-term ramifications related to the uncoupling if the technology stack is
outsourced, needs to be given full consideration.

Repox represents DPLA-OHIO's best option for a locally hosted technology stack

While the eventual host organization should have the ultimate decision around the
technology stack that they are willing to support, the above scenarios do provide some
helpful guidance. For the 3-year pilot, Repox likely represents the lowest barrier to
developing, and implementing an aggregator for the state of Ohio. The tool has served
as the initial aggregation system for many of the DPLA hubs, in part, because its
minimal technical resources minimizes the potential for failure. This simplicity comes
at a cost, it assumes that metadata remediation will be minimal and that the hub will
only function as an aggregator -- but for the 3-year pilot, this is likely exactly what
DPLA-OHIO needs to be successful. What’s more, Repox could be installed and
managed by a significant number of partner institutions (assuming they were willing)
and the expertise needed to develop the XSLT crosswalks lives throughout the state of
Ohio. Certainly, dedicated staff will be necessary to ensure the greatest level of success
-- but unlike many other technical solutions, this option will allow the host organization
to leverage expertise from around the state in a way that wouldn’t be possible using
many of the other hub technologies.
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Technical infrastructure decisions need to remain flexible and easily fungible
Remember, this is a 3-year pilot, and the technology environment is going to change.
The State Library of Ohio has pledged initial support for a 3-year pilot investigating the
feasibility and long-term sustainability of hosting a DPLA hub for Ohio. This means that
this initial 3-year period should be focused on:

a. Working with DPLA to understand where our and their interests intersect

b. Cultivating the initial partners interested in making their content available to the
DPLA

c. Developing a shared set of metadata best practices which, while not
prescriptive, will provide guidance to partner institutions and provide the
information necessary to understand how metadata decisions impact indexing
and discovery within the DPLA

d. Develop an aggregator and begin sending DPLA content. Most DPLA hubs bring
up 8-10 partners a year. DPLA-OHIO is potentially looking at bringing content
from ~50 CONTENTdm instances and numerous other systems to the DPLA. This
will take time, and a planned implementation will be needed.

e. Develop an assessment protocol for evaluating the impact DPLA ingest is having
on partners.

f. Educating partner institutions around the harvest technologies, and the benefits
of potentially making content available via other avenues like OCLC's WorldCat,
or making content search engine harvestable.

g. Charge a standing technology working group to reassess the information
landscape in Year 2 of the pilot. A number of new technologies are being
developed specifically to support the DPLA and DPLA hubs. Understanding not
just what these new technologies are, but their benefits to the current
aggregation stack, and the time to adopt a new technology stack. These
technologies should all be developed prior to the end of the 3-year pilot.

The pilot project should include a standing technology working group

The DPLA-OHIO effort will require technology input and support - regardless of the
final stack composition - from multiple partners throughout the lifespan of the 3 year
pilot project. The final governance model for the DPLA-OHIO should include a standing
technology group comprised of members representing participating communities. This
will help ensure that the expertise and responsibilities related to the implementation of
a DPLA hub within the state are not limited to just one organization. Specific
responsibilities will depend on the final program structure; this group might provide
hands on support for XSLT development or may simply function as a sounding board
for the host organization or potential participants.

A standing technology working group will need to develop onboarding paths for
institutions without OAI-PMH. This group would also be responsible for conducting an
environmental scan and assessment during the 2nd year of the pilot to provide
feedback to the advisory group and host organization regarding the long-term
sustainability and technical landscape.

A standing technology group would also be able to help promote innovation and
technical development within the program. Activities like hackathons events to
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encourage engagement with the DPLA and it's data, or the ability to foster creative
projects related to Ohio using the DPLA-API.

Metadata remediation will primarily be a local concern,; remediating at the center will
be minimal, and as needed during the 3-year pilot

As the DPLA-OHIO hub is initiated, the hub will quickly find that DPLA has a list of
metadata best practices that they'd like to see applied to all aggregated data sets. For
the three year pilot, we'd recommend that the hub only perform the minimal level of
metadata remediation necessary to provide aggregate data to DPLA. There are a
number of reasons for this:

a. Given the number of potential partners, and the need to ramp up the
organization and aggregation, it adding new collections and partners will take
time. Metadata can always be enhanced and reharvested. The most important
thing early on is having early success; it is imperative to make the barriers to
participation as transparent and minimal as possible.

b. Indiscussing challenges new hubs faced during their first couple of years, the
most common challenge cited was metadata work. The desire to provide clean
metadata can bankrupt a project. For the pilot to succeed, metadata
remediation will need to be done as an incremental process.

c. Over the pilot, particular issues should be considered:

m How do we define remediation in the post-pilot? Normalization,
enhancement, refinement?

m How do limitations in member systems impact local remediation
recommendations?

m If some or all of the metadata remediation were moved to the center,
what skill level would be necessary to handle that work? And how would
it impact the stack (i.e., Repox’s stack doesn't fit the -- remediation at the
center -- model, while a solution like Hydra or OCLC hosting might).

m If some or all of the metadata remediation were moved to the center,
how would that impact technical resources? Metadata manipulation and
crosswalking is a resource intensive process. How does this impact the
hardware resources at scale?

d. At a practical level, minimal metadata remediation will give the organization the
ability to build faster, and with more varied staff expertise.

OCLC needs to be explored as a partner

Regardless of OCLC's ability to function as a central aggregator, OCLC's production of
CONTENTdm and their Gateway tools provide an interesting avenue to potentially
supporting those institutions that lack the ability to provide an OAI-PMH data feed.
While some details of from the OCLC proposal would need to be worked out, working
with OCLC throughout the 3-year pilot could provide significant benefit not only for
DPLA-OHIO partners and OCLC, but also other potential DPLA hubs.

Evaluate ways to facilitate access and discovery to the primary resources about Ohio
One benefit of placing metadata into the DPLA is the ability to leverage the DPLA API.
As Emily Gore quoted at the DPLA-OHIO symposium, “the most interesting thing to do
with your data will be thought of by someone else.” While the initial focus of
DPLA-OHIO should be getting the service hub off the ground, it should not lose sight of
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the end goal of facilitating access and discovery. DPLA-OHIO sponsored hackathons or
workshops about using the DPLA API could result in amazing tools such as a statewide
portal of resources about Ohio that includes content from all DPLA contributors.
Co-Chair Terry Reese demonstrated a proof-of-concept for such a portal at the
DPLA-OHIO symposium. The interest and expertise to create tools using the DPLA API
already exist in the state. DPLA-OHIO should find ways to leverage those interested
parties to further this goal.

Significant Challenges

There will be a number of challenges related to the development of the DPLA-OHIO hub, in
part because this represents a new program structure, developing new partnerships and a
shared history. And while these challenges will test the group, and likely push members to
consider local practices, a number of specific issues that relate directly to the implementation
of a technology stack. These challenges are:

Metadata remediation will be a significant barrier for many partners

While surveying stakeholders, one thing that became readily apparent is that metadata
remediation will be an ongoing challenge. Issues related to compatibility with local best
practices, the availability of necessary staff, and available metadata expertise all
resonated with stakeholders. These issues were to be expected. What was more
surprising was the significant limitations many potentials partners had to perform local
metadata remediation due to limitations in their local content management systems.
This concern was called out many times during the symposia, and by many members of
the working group. As such, one goal of the initial 3-year pilot should be to determine
not only the success the organization had in effecting metadata remediation and local
best practice at the partner level, but also seriously investigate what level of
remediation can be taken on at the center and the implications that will have on the
central aggregations technical staffing.

Technical expertise will be a challenge of varying complexity at all levels

Technical expertise will impact this project in a variety of ways. It will influence the
stack that is selected, the potential institutions that can host, the long-term decisions
around metadata remediation. Throughout the symposium, and in conversation with
stakeholders, a number of specific concerns have come to the top:

o Potential host organizations have specific concerns related to expertise
necessary to host specific technologies. As noted in the environmental scan,
DPLA-OHIO has a wide range of technology options to choose from. Some of
these options have significant technical requirements, which would severely
limit potential host organizations; while others mediate ease of use and
implementation by making specific assumptions related to scope (i.e., Repox
assumes minimal metadata remediation from the center, Hydra assumes deep
customization, but with a high developer cost)

o Metadata remediation has clear technical impacts such as:

m Any solution that requires significant metadata remediation from the
center will require steep and long-term technical expertise to remain
sustainable.
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m Any solution that requires significant metadata remediation from local
participants may put participation in DPLA-OHIO out of reach due to
their own local system and staff challenges.

o The inability to provide an OAI feed, and the need to be able to support multiple
metadata ingest streams.

For contributing partners, technical expertise can be a huge barrier, not only to achieve
metadata remediation but also enabling an OAI-PMH feed. This will be a particular
challenge for institutions without a OAI-PMH option, for which onboarding methods
will need to be developed.

e OCLC has the potential to be both a valuable partner and a distraction
OCLC and Ohio institutions have a special relationship -- and as such, OCLC has the
potential to be a valuable partner in any endeavor such as this. The challenge will be
ensuring that the partnership makes sense for both organizations and is one that is
sustainable over time, regardless of the technology infrastructure utilized.

e Sustainability and Budget costs are going to be a moving target, especially during the
first 2 years
Due to the ramp up costs related to starting a new hub, developing a sustainability
model may be difficult if basing costs on the first 2 years of the project. And yet, it is
vitally important that we get this right. DPLA-OHIO will cost money and time -- and
whether these are allocated from existing resources or through the hiring of new staff,
funding for these positions and resources will need to come from somewhere. A major
concern of the Working Group is that these funding models must include tiers that
don’t create undue barriers for smaller organizations to participate.

e Current DPLA Timeline for implementation
The current timelines DPLA provides to future hubs places initial harvest of metadata
from an aggregation at 3 months. Given that DPLA-OHIO is starting from nothing, this
timeline needs to be moved to reflect reality. A timeline of 6 months before initial
metadata harvesting would provide a much more realistic and attainable
implementation goal.

Concluding Thoughts

Shared Technology Support

Regardless of the technology stack, the DPLA-OHIO effort will likely require a shared
technology model throughout the lifespan of the 3 year pilot project. Whether that group
provides hands on support for XSLT development or simply functions as a sounding board for
the host organization, the final governance model for the DPLA-OHIO should include a
long-standing technology group to ensure that the expertise and responsibilities related to the
implementation of a DPLA hub within the state, doesn’t stay locked up within a single
organization. A standing technology group would also be able to sponsor hackathon events
and foster creative projects related to Ohio using the DPLA-APL.
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Long-term Technical Planning

While the technology working group believes that strategies outlined above represent the best
chance for success within each potential scenario, it should be noted that this likely will be a
short-term solution. Long-term, the DPLA is working to develop their own software platforms
to simplify the management of metadata within statewide hubs. The decisions we make now
likely will need to be revisited after the conclusion of the 3-year pilot to determine if they
continue to make sense, or if new technology should take its place, and does the new
technology significantly shift the resources needed to support the project.

The strategies discussed here were developed primarily with type A institutions in mind, those
with OAI-PMH capabilities. If DPLA-OHIO hopes to launch a service hub by first quarter 2017,
we will need to be pragmatic about where we start so that we can achieve velocity and get the
hub off the ground. The technology stack we choose will affect our ability to onboard other
institution types. After the successful launch of our hub, further strategies for onboarding
other institution types will need to be developed.

Strategically, thinking about how DPLA-OHIO could eventually integrate content from
organizations who do not have OAI-PMH capabilities may provide a clear avenue for
partnership and experimentation with a group like OCLC. While the OCLC Gateway tool has
been discussed above as a potential technology stack for hosting the entire DPLA-OHIO
aggregation, not using them as the central hub doesn’t exclude OCLC from being a potentially
valuable partner in this process. OCLC's Gateway tool supports a wide range of metadata
formats, opening up a wider range of data import mechanisms to partners. Assuming OCLC
and DPLA can come to terms with the licensing issues, DPLA-OHIO could potentially utilize
OCLC's Gateway export as a shim between partners without OAI-PMH support, and the central
aggregation. It would provide OCLC an opportunity to explore using the Gateway to support
DPLA hubs in the future, and allow DPLA-OHIO to continue forward at their own pace, knowing
that any partnership done with OCLC could potentially lower the barriers for participation.
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Appendix A: Technology Matrix

Subscription [Hardware | Technical | Customizability| Time |Total Anticipated Staff Time
Cost Cost Expertise Required (in FTE)
Hydra/Fedora (optional* high high fully long 1.00 Developer
0.50 DevOps Administrator
0.25 Project Manager
Repox no low medium |somewhat medium [1.00 Developer (4 mos.)
0.15 Developer
0.25 Sys Admin.
OCLC Gateway |yes** none low limited medium®* [0.50 Project Manager (4 mos.)
*hk 0.25 Project Manager
Primo / yes*** none low limited medium [0.25 Project Manager
Encore/
Summon/
EDS
Local no high high fully long 1.00 Developer

Development

0.50 DevOps Administrator
0.50 Project Manager

* Hydra/Fedora development, management, and hosting can be contracted with company Data Curation Experts.

** Subscription costs can be paid at the center (DPLA-OHIO Hub) for all members of the project, or by individual members.

*** Subscription costs to vendor would be paid at the center (DPLA-OHIO Hub)

**** Gateway functionality does not currently exist. Would require both OCLC development, and stakeholder development of
functionality list and user stories.
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Appendix B: Repox Interview Notes
[Restricted.]
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Appendix C: OCLC Gateway Interview Notes

[Restricted.]
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Appendix D: OCLC Proposal for Support Services

[Restricted.]
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Appendix E: The Tactical Strategy for Technical Infrastructure
Working Group

Working Group Charge

The Tactical Strategy for Technical Infrastructure Working Group was charged to develop a
technical strategy that will support Ohio’s participation in DPLA; identify specific system
requirements (software and hardware) needed to support the service center aggregation site;
identify what harvesting standards will be supported based on DPLA requirements and what
Ohio’s cultural heritage organizations currently support; develop a budget estimate for the
initial implementation and for 3-year operation of the aggregation site; identify technical
barriers to contribution at the digitization hubs, Ohio Memory, and other major metadata
content contributors.

Members of the Working Group

Terry Reese (co-chair), The Ohio State University
Nathan Tallman (co-chair), University of Cincinnati
Meghan Frazer, OhioLINK

Bryan Harris, Stark County District Library

Marcus Ladd, Miami University

Raymond Rozman, Cleveland Public Library

Arjun Sabharwal, The University of Toledo

Derek Zoladz, OhioNET
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