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Abstract:

Born-digital news content is increasingly becoming the format of the first draft of history. Archiving and
preserving this history is of paramount importance to the future of scholarly research, but many technical,
legal, financial, and logistical challenges stand in the way of these efforts. This is especially true for news
applications, or interactive databases that comprise some of the most sophisticated journalism stories
today, such as the “Dollars for Docs™ database by ProPublica. Because news applications are standalone
pieces of software, they cannot be preserved in the same way as text-based news stories, or fully captured
by web archiving tools such as Archive-It. As such, news apps are currently disappearing. This paper will
outline the various challenges facing the archiving and preservation of born-digital news applications, as
well as outline suggestions for how to approach this important work, including the need for a technical
and environmental report on the current status of news apps, as well as case studies in capturing,
archiving and preserving this content.
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Introduction

Archiving and preserving born-digital news is of paramount importance to the future of scholarly research.
In the United States, initiatives to advance this work are being led by many archivists, researchers, and
institutions, including the Library of Congress, the National Digital Stewardship Alliance, the Educopia
Institute, and the Donald W. Reynolds Journalism Institute at the University of Missouri (Cain, 2003;
Hansen & Paul, 2015; McCain, 2015; “National Digital Newspaper Program | Library of Congress,” 2015;
Skinner & Schultz, 2014). However, none of these efforts have yet addressed the preservation of some of
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today’s most innovative data journalism projects: artifacts that news developers call a news app, which is
short for “interactive news application.”

What exactly is a news app? Scott Klein, senior editor for news development at ProPublica, gives the
following definition in The Data Journalism Handbook: “A news application is a big interactive database
that tells a news story. Think of it like you would any other piece of journalism. It just uses software
instead of words and pictures” (2012). This is not an app that is downloaded to a phone, but rather a
unique piece of software that is custom-built to tell a story. One example is ProPublica’s “Dollars for
Docs” project, which allows users to search a database to see if their own physician has received drug
company money, and if so, how much (Groeger et al., 2015). These stories are unique in that they are
interactive — users can query and explore the database. Because news apps like these are standalone
pieces of software, they cannot be captured in the same way as text-based or multimedia-based news
stories, and they are currently disappearing.

How many news apps are disappearing, and how many others are still in need of preservation? It isn’t
clear. Internet companies and digital media companies are bought, sold, consolidated, and bankrupted at a
rapid rate. The media landscape will only get more complicated; the Pew Research Center estimates that
there were 438 small digital news organizations in the US in 2013, most of which are digital-first startups
(Pew Research Center Journalism Project, 2014). All of these organizations are producing journalism, and
some of them are making news apps. This suggests the need for an environmental scan of interactive data
journalism projects, and the development of selection criteria to identify priorities for capture and
preservation (Broussard, 2015). Several informal efforts at such a registry have been started and
abandoned (Han, 2014); there is a need to build upon these efforts and create a thorough analysis of the
nature and number of news apps.

There is also the complicated and time-consuming task of determining best practices for caputing and
archiving news apps for long-term access. Most born-digital news preservation efforts are focused on
static news objects such as images and text, which comprise the vast majority of the born-digital news
content being produced today. However, the question of how to archive and preserve dynamic digital news
objects such as news apps has not yet been answered (Harris, 2013; Klein & Fisher, 2014). This is due in
part to the unique design of these objects, which are built on complex software that is often connected to a
database reliant upon various other systems to display and function fully. These software packages may be
external and reside on different servers, further complicating matters (Waite, 2013). Preserving a news app
is thus a markedly different exercise than archiving and preserving other news content on the web; it is an
exercise in software preservation (Broussard, 2015).

This paper will outline some future projects, initiatives, and research needed for the successful capture,
archiving and preservation of news apps. This includes the need for a report on the current status of news
apps, consensus on a preservation framework, the establishment of best practices and techniques for
approaching the work, metadata standards in describing the content, and more case studies in capturing,
archiving, and preserving these data journalism projects.

A Report on the Status of News Apps



It is difficult to describe the number of news apps that have already disappeared or to identify those at
greatest risk of disappearing, as there is currently no substantive effort to document the landscape of these
projects. An initial environmental and technical analysis would be helpful in this regard, as it would
collect information that is currently diffuse, as well as collect some basic descriptive information on the
projects — how they are built and how they operate. This metadata would grant insights into the landscape
of what needs to be archived and preserved.

The goals of this analysis are important to consider before beginning the research. One of the primary
goals would be for preservation purposes. It would collect information needed by curators and archivists
to archive and preserve the works. This would include descriptive information of the news app, the
software architecture and environment, its creators, ownership and licensing information, and its archiving
status.

Significant Properties of Dynamic Digital Objects

There are many challenges related to software preservation. The first relates to the fundamental question
of what needs to be preserved. Unlike say a book or magazine, software packages do not have easily
defined boundaries, and it can be difficult to determine just where the digital object begins and ends. Does
one preserve just the source code, the binary executable version of the program, or the executable program
as well as the software environment (hardware, operating system, programming languages and compilers,
software libraries, etc) on which it was run? This difficulty has been identified in several case studies in
preserving virtual worlds and mathematical, scientific, and e-science software (Matthews, Mcllwrath,
Giaretta, & Conway, 2008; McDonough & Olendorf, 2010). The answer to this question depends on
several important factors and limitations, such as the human and fiscal resources available to devote to the
project, and is generally determined on a case-by-case basis.

Depending on what boudaries have been established as constituting the “significant properties” of the
news app, and on what curators and digital archivists have determined to be a feasible level of
preservation, there are a few options for the preservation technique that might be used. If few resources
can be devoted to the cause, then a bare-bones approach to saving news apps might decide, in some cases,
that the database on which the news app is built could suffice as the object for preservation. In such cases,
the boundaries of the digital object would be far more straight forward than if the entire look and feel of
the news app were to be captured. The data could be described by the Data Document Initiative (DDI)
metadata schema, which could be used to document the data as well as make it discoverable (Data
Document Initiative Alliance, 2015). However, the downsides to this preservation approach are many. To
capture and preserve just the data, and none of the interactive features of the news app, would be to
sacrafice many of the components that make it desirable for preservation in the first place, including the
user interface, data visualizations, and analysis. To supplement the preservation of the data set with web
archive snapshots via Archive-It might make up for some of this loss. However, in the case of complex
news apps that rely not only on a database but also on an external application programming interface
(API) like the Google Maps API, this bare-bones preservation approach would strip the news app of most
of its purpose and funtionality. Thus it does not seem plausible that this approach would be applicable in
many instances.



Emulation vs. Migration

More robust techniques to digital preservation are still being debated in the information science
community, and most notably include technical preservation, emulation, migration, and cultivation
(Castagné, 2013). While each of these approaches have unique pros and cons, there are two techniques
being used most commonly: emulation of the software environment, and migration of the software to
current standards. While migration continues to be a successful strategy in providing long-term access to
static digital objects, this approach has proved less successful in preserving dynamic digital objects:

“Migration — the most widely used digital archiving strategy today — seeks to address this problem
by changing the digital object in order to prepare it for access and rendering in future digital
environments. Although this strategy applies to static digital objects such as images, text, sound
and animation, it is not suitable for dynamic objects such as educational software or computer
games. As a lot of digital material is becoming more advanced, relying solely on migration as a
preservation strategy is risky and will certainly result in loss of authenticity and information” (Von
Suchodoletz & Van der Hoeven, 2009, p. 147).

Consensus in the digital preservation community is leaning toward emulation as the preferred technique
for the highest level of preservation for dynamic digital objects (Granger, 2000; Johnston, 2014; Von
Suchodoletz & Van der Hoeven, 2009). However, as Anderson et al. have noted, the debate between
emulation and migration is something of a false dichomoty, as emulators are also digital objects which
will experience the same obscolescence as any other software over a long enough period of time. When a
hardware paradigm shift occurs, as it inevitably will, “there are just two strategies that an emulation-based
digital preservation approach can follow:1. Produce from scratch a new emulator (or emulators) to run on
the latest hardware to provide access to digital objects dependent on previous platforms; or 2. Migrate the
existing emulators” (Anderson, Delve, & Pinchbeck, 2010, p. 115). To produce new emulators from
scratch would be time consuming and expensive, thus the authors recommend a hybrid emulation-
migration technique of emulating the software to be preserved on an emulator designed with future
migration of itself in mind. Advancements in this technique are being spearheaded by the European
Commission’s Keeping Emulation Environments Portable (KEEP) project (“European Commission :
CORDIS : Projects & Results : Keeping Emulation Environments Portable,” 2014). This hybrid approach
seems most promising for long-term access to complicated software systems.

Legal issues also present a major obstacle in the preservation of news apps (Von Suchodoletz & Van der
Hoeven, 2009, p. 151). Proprietary code, digital rights management, and intellectual property rights must
all be taken into account when embarking on any digital preservation project. However, if emulation of the
dynamic digital object is chosen as the preservation strategy, this can be advantageous from a legal
perspective, as the creation of an emulator is often considered to be a form of reverse engineering. While
this has generally been found to be a legal activity, “the ability to create an emulator can be limited by
various laws, including copyright law, trade secret law, patent law, the Digital Millennium Copyright Act
(DMCA), contract law, and the Electronic Communications Privacy Act (Electronic Frontier Foundation,
2010)” (McDonough & Olendorf, 2010, p. 54). Further work on establishing a legal pathway to the
preservation of news apps is needed.



Adopting a Framework and Metadata Schema

Given that the field of software preservation is still an evolving one, it is also helpful to utilize a
preservation framework to provide a broad overview of how to approach the work. Some frameworks are
already emerging, most notably the Performance Model Framework for the Preservation of a Software
System (Matthews, Shaon, Bicarregui, & Jones, 2010). Developed as a result of a 2008 study launched by
JISC to determine the “significant properties” of software, the framework is built on case studies in
mathematical, scientific, and e-science software preservation (Matthews et al., 2008). It identifies
functionality, software composition, provenance and ownership, user interaction, software environment,
software architecture, and operating performance as the general metadata categories needed to properly
describe a software object (Matthews et al., 2010, pp. 98-101). This study and its recommendations
provide an excellent outline for the needed categories in news app preservation.

A metadata schema should also be considered and adopted before beginning any work on news app
preservation. A controlled vocabulary of description of the objects will allow for better discoverability,
digital identification, and interoperability with various hardware and software systems (National
Information Standards Organization (U.S.), 2004). Though a definitive schema for describing dynamic
digital objects has not yet been agreed upon by the preservation community, there are several accepted
standards that should be considered (additionally, complete consensus may not even be required; multiple
schemas may be necessary to describe a spectrum of dynamic digital objects). These include the ISO
Reference Model for an Open Archival Information System (OAIS), the Functional Requirements for
Bibliographic Records (FRBR), and the Preservation Metadata: Implementation Strategies (PREMIS)
(Consultative Committee for Space Data Systems, 2012; International Federation of Library Associations
and Institutions, 1997; Library of Congress & PREMIS Editorial Committee, 2016).

Of these metadata schemas, PREMIS emerges as particularly applicable to news app preservation for a
variety of reasons: it is complaint with the OAIS information model and more inclusive, and the newest
release of PREMIS version 3 has been updated with the express goal of accounting for software as a
primary object of preservation (Dappert, Peyrard, Chou, & Delve, 2013). Additionally, the Performance
Model Framework for the Preservation of a Software System maps to OAIS terms, and since PREMIS is
compatible with OAIS, the framework can be used and mapped to PREMIS v. 3 equivalent fields. Table 1
shows this relationship between the Performance Model Framework for the Preservation of a Software
System, OAIS, PREMIS, and its applicability to news app preservation.

Table 1.
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If news apps are to be saved, it will have to be a group effort, with buy in from as many institutions as
possible. It is conceivable, then, that this work might be performed by a variety of organizations with a
range of resources and goals, including public and private universities, large and small cultural and
memory institutions, public, non-profit, and commercial news content producers, and so on. Thus it is
important to identify a variety of archiving and preservation approaches geared toward different scenarios
and stakeholders. The National Digital Stewardship Alliance’s description of digital preservation levels is
helpful in this regard, as it incorporates considerations for the digital object’s safe storage, fixity and data
integrity, information security, metadata, and file format compatibility at four levels of increasing
preservation status (Phillips, Bailey, Goethals, & Owens, 2013).

Recommendations and Areas for Further Inquiry

Many terabytes of born-digital news content will inevitably be lost to the black hole of technological
obsolescence. News apps, which represent some of the most complex, original, and innovative journalism
stories being produced today, should not be among them. In recent years news apps have exploded in
production and popularity on websites devoted to data journalism, such as FiveThirtyEight, ProPublica,
The UpShot, and Vox.com (ProPublica Inc., 2016; Silver, 2016; The New York Times Company, 2016;
Vox Media, 2016). Legacy news publications like The Guardian, The Washington Post, and The Wall
Street Journal have also dramatically increased publication of data-driven stories over the last five years,
and the reach of these projects speaks to their role in shaping our culture (Howard, 2014). It is imperative
that a strategy for saving interactive data journalism be established.

A thorough analysis of the nature and landscape of current news apps would be a useful first step in this
endeavor. It would centralize some metadata on the projects and provide insights into strategies for
capture, archiving, and preservation. The work of saving news apps is a difficult but not insurmountable
task, and can benefit from the significant progress being made in the field of software preservation. In
particular, newsroom and memory institutions like libraries and archives could investigate emulation as a



preservation strategy, and, in selecting an emulator, should choose one that would comply with the
findings of the KEEP project to make the emulator itself migratable (“European Commission : CORDIS :
Projects & Results : Keeping Emulation Environments Portable,” 2014). The Performance Model
Framework for the Preservation of a Software System should be considered as a viable approach in
deciding the “significant properties” and boundaries of the digital object to be preserved (Matthews et al.,
2010). Furthermore, the PREMIS version 3 metadata schema has the potential to be a fitting schema for
thoroughly and accurately describing news apps for the best interoperability and discoverability.

More work in capturing, archiving and preserving news apps is needed, especially case studies that could
test and update these recommendations. Documented case studies could then be used to establish best
practices and workflows that could be implemented by other institutions at a broader scale. Such pathways
will be the key in preventing these invaluable data journalism stories from being “irretrievably lost to
future generations,” as Rothenberg famously warned (1995, p. 42).
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