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Abstract

In this paper, we discuss how methods of archiving data on social network sites such as facebook
necessarily reflect deletions (or selections) brought on by technical arrangements and theoretical
interests. While collecting facebook data can be accomplished in a number of ways, eg. user diaries,
observational notes etc., we discuss in particular the process of archiving the data from the web for
analysis and documentation. Web data created in and by the process of archiving can be considered
‘reborn’ digital material, ie. an unique version of the material which we can never expect to find in the
form it actually took on the web (Briigger, 2010a, 2011). Web data created in and by the process of
archiving can also be considered both "found”, ie. created through unobstrutive measures, and "made”
insofar as they require a series of methodological choices and considerations to be meaningfully
implemented in a research process (Jensen, 2012; Lomborg, 2012, cf. Briigger 2005). Furthering this
body of research, we show in what ways four specific methods of web archiving each in its own way
provide both limited and privileged access to the original data and, accordingly, frame what research
questions can be answered. The four methods are 1) still image, 2) screen filming, 3) harvesting via
API, and 4) web crawling. In addition, it is discussed how broad webarchiving in national web
archives affect the possibilities for writing historical studies of, for instance, Facebook in the future,
just as the interplay between internet and television archives is debated. In order to illustrate and
feed the discussion, we build on an ongoing case study in which we have used all three methods. The
case study is about the interplay between real-time internet and live television in the Danish talent
programme Voice (Laursen, Sandvik, & Briigger, 2012).

Introduction

Social media has become increasingly prevalent in people’s lives and also an
important source for scholars to understand our time. Especially facebook, with
more than 1 billion monthly users (Facebook, 2013), has attracted researchers’
attention, and in recent years hundreds of academic articles have been published on
facebook. Several literature reviews of the research about facebook have been
published, mapping out themes and topics in the research (Di Capua, 2012; Graham,
Gosling, & Wilson, 2012; Pérez-Latre, Portilla, & Sanchez-Blanco, 2012).

As any other social and cultural mediated phenomenon facebook can be studied
in a number of ways using a variety of methods, be that methods from the
humanities or the social sciences bringing into focus, for instance, image use,



discourse, argumentation, social interaction, friend networks, privacy, as well as the
history of facebook, just to mention a few. However, despite the great amount of
facebook studies, the methodologies of the studies have attracted only little
attention.

According to one literature review of the research about facebook published
2007-2012 (Di Capua, 2012), the methodologies employed in most of the studies
consist of surveys. Thus, in these studies, researchers preferred a quantitative
approach and based their studies on self-report. According to a comprehensive
literature search on 412 academic articles on facebook (Graham et al., 2012), there
are three principle methods to collect facebook data: recruitment of participants in
offline contexts, recruitment of participants via facebook applications, and data
crawling. One review of studies using Facebook, Twitter and Youtube as datasources
weigh strength and weaknesses of ethographical approaches, statistical approaches
and computational approaches, calling for a mixed method approach (Giglietto,
Rossi, & Bennato, 2012).

Apart from these studies, methodological reflections are typically bound to the
specific method of the work in which it is deployed. For instance, Gjoka et al. consider
and compare several techniques to crawl the social graph of facebook, weighing pros
and cons of each (Gjoka, Kurant, Butts, & Markopoulou, 2011). Or, online methods
are compared and weighed against traditional off-line methods (Bechmann &
Vahlstrup, 2013; Rotman, Preece, He, & Druin, 2012).

In this paper, we wish to extend our knowledge with regard to methodological
challenges in studying facebook. In particular, we will consider the methodological
challenges which any scholar will encounter when facebook in its online form is
transformed to and preserved as an object of study, in other words: When facebook
is archived. Specifically, we will show in what ways four different methods of
archiving each in its own way provide both limited and privileged access to facebook
in its original form and, accordingly, frame what research questions can be
answered. The four methods are 1) still image, 2) screen filming, 3) harvesting via
AP], and 4) web crawling. These methods are not meant to be an exhaustive liste of
methods or generalize toward all cases that comprise these methods. Instead, they
will exemplify how different archiving techniques lend themselves to specific types
of research questions. In order to illustrate and feed the discussion, we build on an
case study in which we have used all four methods (Laursen et al., 2012). This case
allows us to get at a process, which is context specific, and will demonstrate what
original facebook material collected in four different ways looks like.

The paper begins by laying out different approaches to archiving and known
methodological challenges in web archiving, including how the archived record is
shaped by its context of creation. It will then go on in four sections which each
correspond with the four archiving methods: still image, screen filming, harvesting
via API, and web crawling. In each section, we will discuss the pro and cons of the
specific method, drawing on our case study. In addition, we will refer to studies,
which have used the method or discussed how the method’s archived material can be
analyzed.



Why archive web material?

* Need for a stable object. The transformational character of the web: The
impertance of the web makes it necessary to record and save copies to
examine (Mitra & Cohen, 1999)

* documentation

* illustration

Main characteristics of archived web material

Historically, archives and scholars have dealt primarily with objects that are
intuitiviely graspable from observation. Digital information, on the other hand, is
more difficult to intiuitively grasp, and in many cases impossible to grasp. The digital
turn has forever changed the ways and means by which archives and scholars collect
and archive objects (Calhoun, 2013; Dobreva & Ivacs, 2014; Foster & Rafferty, 2014;
Marshall & Fieldhouse, 2012; Moss, 2008; Stevenson, 2008).

Found vs. made archived web material
* Jensen distinguishes between “found” and “made” data to delineate

differences between data that are produced and archived in digital media
regardless of a researcher’s interest and data that are produced and archived
in the interaction between a researcher and a topic of interest (Jensen, 2011,
p. 49). Most facebook studies are based on “made” web material. To our
knowledge, only one study uses “found” facebook web material (Briigger,
2013).

Broad web archiving (macro archiving (Briigger, 2005))
« archiving institutions, such as national libraries
* aiming at preserving the cultural heritage of, for instance, a nation state
» allows for as many different kinds of research projects as possible in the
future

The broad web archive is multitemporal and multispatial (Briigger & Finnemann,
2013)

* Since a web archive usually covers more than one point in past time,
numerous versions of the same web element will exist — a URL, a web page,
an image, a website, a hyperlink etc. — each from a different point in time

* Most often websites (especially larger websites) are not continuously
archived in their totality — the spatial extension of the same archived website
is not necessarily identical throughout time

Scholars working with web archives that have been collected as part of a general
library or archive will need to address isssues of sampling and boundaries,
representation and selectivity, and archival standards (Schneider & Foot, 2008)



Narrow web archiving (micro archiving (Briigger, 2005))
* individual scholars or groups, in relation to, for instance, a specific research
project
* usually calibrated to fit the research project in question

Digital archiving is "lifting”
* Reuse of a digital object requires "lifting” it out of its original context, then
making sense and use of it in a new context (Guha & McCarthy, 2003)
* Archiving tools are not neutral, but leave material evidence of socio-cultural
discourses (Fuller, 2008; Gillespie, 2003; Mackenzie, 2006)
* Unlike paper, which can be saved in their original form of presentation, the
process of archiving is reflected in the articifact (Briigger, 2008)

The archived web is a reborn, unique and deficient version and not simply a copy of
what was once online (Briigger, 2009; Briigger & Finnemann, 2013)
* The archiving institution or the researcher must make a number of choices
*  Whatis archived is almost never a copy on a 1:1 scale of what was once online
o itis notunusual for the website to change during the process of archiving,
so something may be missing or there may be web elements in the
archive which were not online at the same time
o the archiving process may not have been performed as planned
o once archived the website must be assembled and can be considered a
reconstrution. It is created in and by the process of archiving, which is
why it can be considered 'reborn’' digital material, in contrast to digitized
and born-digital material (cf. Briigger, 2011)

Analyticial and methodological consequences

Inherent limits of lifting and the problem of context (Lee, 2007, 2011)

* No digital object can carry all of its context along with itself, ie. the object is
never fully self-contained, self-describing

* Representation information can reside within the digital object itself, stored
seperately as metadata, and encoded within software required to read and
parse the digital object

*  Without access to sufficient contextual information, a user can suffer from
gaps in understanding, but also, based on the propensity to make sense and
reduce cognitive dissonance, incorrectly “fill in the gaps” based on
characteristics of current context

The peculiarities of the archived web material makes it very difficult to determine
what is missing (Briigger, 2009, 2012)

* No stable original to compare with

* Incompleteness is rarely documented



“in many cases a web archive is incomplete in such a way that it is hard to determine
if something is missing at all, and if so, what and where. Since these shortcomings are
an inherent part of the process of archiving, the archived website mostly does not
communicate or document these, and we usually do not have other sources to
indicate what might be missing” (Briigger, 2012)

Observation of archived digital data is indirect

* One cannot directly observe digital data, instead one can only observe the
data displayed on a monitor or other output device (Carrier, 2006)

* Since the subdivision of the archived material and the subsequent
combination of elements are not necessarily inscribed in the material itself,
any 'montage’ of the archived elements is also an editing of these elements,
made a posteriori by either the web archive or the scholar (Briigger &
Finnemann, 2013)

Data

The archived facebook material for this paper was gathered in relation to a research
project about the synchronous interplay between television and the Internet in the
final of the talent programme Voice on the Danish television station TV2 Danmark,
November 24th, 2012 (Laursen et al,, 2012; Sandvik & Laursen, 2013). The final
show was produced on television and on the Internet simultaneously, and during the
television show viewers were invited to engage with a facebook page. On this
facebook page viewers could read posts and comment on the show. Moreover, they
could follow the television production backstage in a live stream, and they could
video chat with participants in the show. Productions like Voice are related to
audience’s growing tendency to use a second screen while watching television
(nielsenwire, 2011, 2012).

For the purpose of this research project, we gathered the same facebook
material in different ways. Initially, we did this as a solution to the different archiving
problems we knew existed with these kinds of web material. While the national
webarchive in Denmark do harvest facebook pages with Danish content, we knew
that they would not be able to collect the streamed material. Consequently, we used
filming software to supplement the data from the national webarchive. We also knew
that the national archive would have problems in displaying all the comments on the
facebook page. However, one of us was involved in a development project on data
extraction via facebook’s API, and we were able to extract all the data from the
facebook page with software from this project. In this way, we archived the same
webmaterial in three ways: via filming, data extraction from API, and web harvesting.
We supplemented this material with still images of the facebook page.

[overgang]



Still image

A screen shot or a screen dump is a record in the form of an image, displaying the
visible items on the computer screen. Usually, the image is taken by the computer
operating system or software running on the computer. Most applications can
capture a chosen area, a whole window or the whole screen. On Mac OS X, a user can

take a screenshot of an entire screen by pressing 38 Cmd +{f Shift+3, or of a chosen

area of the screen by |38 Cmd + { Shift+4. The tiff-file will automatically be saved in

a specified folder.

The screen shot provides a look a like version of the facebook page, see figure 1
and figure 2. In other words, the researcher will get a good overall sense of what the
webpage looked like on the web. The tiff-format is also a robust format, which can be
read by a range of softwares.

However, it is a cropped version, capturing only what is displayed on the
computer screen. The researcher is not able to scroll up or down or to the sides to
see the full page. Moreover, the text on the page is not clickable. This means that the
hyperlink does not function as a hyperlink, eg. as a mean to move to other parts of
the displayed page or to other pages linked to the displayed page. In addition, the
screenshot is not machine-readable. As a consequence, the screenshot is not
searchable. Finally, the streamed video content has lost its movements and sounds
when it was turned into one single image.

For researchers interested in the visual appearance of the page, the screen shot
may be a suitable solution. For instance, the page layout can be identified and
mapped out, including the potential culturally specific meanings that reside in the
visual properties (cf. Pauwels, 2011, 2012). It is possible to perform a syntactical
analysis of interrelated textual elements, mapping out weak or strong relations
between elements and hierarchies between elements (cf. Briigger, 2007; Briigger,
2010b). And it is possible to analyze the page’s style (cf. Engholm, 2002) and how the
page communicates through its graphical design, content design, interaction design
and social design (cf. Engholm & Klastrup, 2010). In short, it is possible to study how
the page communicates.

For researchers interested in what the page communicates, the screen shot may
not be the best choice. While one can get an overall sense of the content and the
activity level on the facebook wall, an analysis of the content (Herring, 2010),
qualitative or quantitative (Scheufele, 2008a, 2008b), would be more manageable in
a text format. In the image of the facebook live chat, the content is completely lost
(figure 2).

In our review of facebook studies, we have only come across one researcher,
who states he has used screenshots as primary analytical objects. In his history of
facebook’s website 2004-2013, Briigger used screenshots found on the open web to
analyze the website’s features and semiotic and interactional elements over time
(Briigger, 2013). A more common use of screenshots, however, is to document and
illustrate a study. For instance, a qualitiative analysis of a facebook page as rhetorical
discourse is documented by given the reader a screenshot of the page analyzed
(Agerbaek, 2008). Similarily, shotshots are provided in relation to websites analyzed
by Thorlacius, with her model for analyzing visual communication in web design
(Thorlacius, 2002, 2010). In both cases, it is clear from the analyses that they are not



solely based on the screenshots. In several studies, the screenshot serves as mere
illustration. For instance, a study of wall posts during the Thailand floods in 2011
uses a screenshot to display the facebook page from where the posts were collected
(Kim et al,, 2013; see also Krutern, 2012). In another example, a study based on two
quantitative surveys on the construction of digital identities on facebook is
illustrated with screenshots from the author’s own facebook account (Strano, 2008).

advantages:
¢ Jook alike version
¢ robust format
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* cropped version
* not machine-readable
* not clickable
* nomoving images
* no sound
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Figure 1: Screenshot of facebook page
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Figure 2: Screenshot of facebook live videochat page

An alternative to making a screenshots is to convert the facebook page into a pdf-file.
Add-ons like Fireshot or services like pdfmyurl.com allow for capture of entire
webpages. In some applications, it is also possible to capture a selection or just a
visible part of the webpage. The pdf is basically a conversion of the html page. All the
applications differ in their output, and the researcher may have to try several
applications to find one, which serves his needs the best.

The conversion creates a representation, which has several advantages. Unlike
the screenshot, the pdfis a version of the entire page. Moreover, it is allowing for
searches. However, pdf files are typically difficult for machines to interpret. In
addition, as evident in figure 3 and 4, the representation is not nearly as close to the
original webpage as the basic screenshot. And while the reseacher will get a capture
of the entire page, content is lost in process. For instance, the facebook wall seems
cropped, and sounds and moving images are not captured. Finally, not all generated
pdf’s are clickable, eg. the multiple levels of the page is not detained, only the level of
the specific URL.

For researchers interested in some kinds of content analysis, the pdf may be a
suitable solution. While some of the content is lost in the conversion, the pdf of the
facebook wall page will provide text versions of, for instance, all status updates.
However, since the original links in the pdf version typically are not clickable, the
researcher is not able, for instance, to see all the comments. In the same way, the
researcher can study the photos and their context, but not, for instance, the video
stream.

In our review of facebook studies, we have not come across researchers, who
state they have used pdf’s as primary analytical objects. Nor have we come across
researchers who have documented or illustrated their study with pdf’s.



advantages:

capture of entire page
searchable
robust format

disadvantages:

not clickable

not machine-readable
no moving images

no sound

distorted version
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Figure 3: First page of a generated pdf of the facebook wall
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Figure 4: A generated pdf of the facebook live video chat

Screen filming

The screen filming is a video capture of the computer screen output, and it can
include audio. Applications like SnapzPro and Camstudio allow for video capture.
Most applications permit the researcher to record a particular area on the screen or a
program window so that the rest of the desktop is not showing on the recording.
Most applications can also record at different frame rate speeds, for example 1 FPS
(frames per second) to create a timelapse video effect, or 30 FPS for a smooth video.
Videos are typically produced in AVI or MOV file format. Some programs have
options to enable or disable the mouse cursor, record sounds from programs or a
microphone (or have no sound at all) and the option to enable custom screen
annotations.

As with the still image, the screen filming provides a look a like version of the
facebook page, see figure 5 and 6. In addition, screen filming captures a version of an
event as it happens. In other words, it allow researchers to get closer to the
experiences of the recipients in providing oppurtunities to record various aspects of
social practices in real time: talk, bodily conduct, material environments etc. The
amount of detail that can be captured in video recordings makes them a powerful
resource. In addition, unlike other forms of social scientific data, there is an
opportunity to pause, rewind and fastforward, thus reframing the analytic gaze.
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Nevertheless, the screen filming has several disadvantages in common with the
still image: It is a cropped version, and it is not searchable or clickable. Moreover, it is
not machine-readable, at least not for the common researcher.

For researchers interested in movements and sounds, screen filmning could be
a good choice. Thus, the livestreamed video chat from our case is entirely captured in
the movie (figure 6), including the audio. In consequence, the recording enables all
sorts of video and audio analysis of interactions and events. However, not all
movements and sounds can be captured automatically by screen filming software. A
video posted on the facebook wall does not play by itself. In such a case, the
researcher or a participant in the study would have to use the mouse to play it while
the software is running.

Also for researchers interested in the moment-by-moment development of a
facebook wall and the timing of events, screen filming could be a good choice. Since
facebook pages, unlike other kind of websites, are not stable for sometimes longer
than a few seconds or minutes, capturing them in their temporal evolution becomes
all the more central. With our three-hour long video of the facebook wall during the
finals, we were able to follow development over time, including tendencies in
postings and comments and activity levels. With snapshots by screen capturing
software, the capture of the moment-by-moment development would not have been
feasible. Additionally, snapshots would evidently have captured events at a specific
moment in time, not all moments.

However, in order to capture moment-by-moment development on the wall
without an interacting user, the researcher would have to enable an automated
reload of the page. In our case, we downloaded the ‘reload every’ add-on and set it up
to reload the page automatically every 5 minutes. In doing so, we did in fact create a
series, which captured most of the activities, but not all. When the winner of the
television show was announced on the facebook wall at 10:40 pm, the activity level
was so high that not every comment was captured. This is evident in figure 6, where
the winner is announced ‘about a minute ago’, and 35 comments have appeared
while only one has been displayed in full. This reminds us, again, that video
recordings are a version of the event and cannot be ultimately accorded objective
status. Like other forms of archived data, video recordings selectively delete or
foreground aspects of the original data. The recordings are brought on by technical
arrangements and theoretical interests afforded by the software and expressed in
the researcher’s choices in relation to the use of the software (frame, framerate,
reload speed, mouse movements etc.).

The use of film as data in the social sciences has a long and distinguished
history (Heath, Hindmarsh, & Luff, 2010; Knoblauch, Schnettler, & Raab, 2012).
Video-based research has also been applied to webpages, especially virtual
environments (Boellstorff, Nardi, Pearce, & Taylor, 2012; Consalvo & Dutton, 2006;
Hine, 2005). However, in our review of the academic literature on facebook, we have
found only one study, which uses screen filming. Meredith and Potter (2014) used
screen filming of their facebook users’ computers, and showed that, and how, instant
messages are edited before they are sent and equally how new messsages come in
while initial messages are still being typed. Without the screen filmning, the two
researchers would not have been able to analyze the temporal and sequential
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structure of the micro events on the facebook page, even less to document and

illustrate their findings.

advantages:

* look alike version

* robust format

* moving images

e sound

* development over time
timing of events

disadvantages:
* cropped version
* not machine-readable
* not clickable

*$ 00 & facebook wall voice.mov

800 (5) Voice - Danmarks starste stemme

| B (5) Voice - Danmarks sterste st... L.—____—____—___

Lasse Laursen

Find Friends Home

Voice - Danmarks storste ... Timeline ¥ Now v & Like

Pl Voice - Danmarks storste stemme " m
Bl about a minute ago i

Ma vi praesentere DANMARKS ST@RSTE STEMME. Send din
hilsen til dejlige, skenne, dygtige & fabelagtige Emilie.
TILLYKKE FRA HELE VOICE.

See Translation

fh. Henrik Husted Thrane
4 Liam skal ha nyt nummer. TILLYKKE 111!

Henriette Jensen
Det si meget liams skyld at emilie vinder!

= Heidi Petersen

A What! Ikke Andreas??? Ha ha ha ....Liam gjorde det ig

Leyla Rohde
TILLYKKE Liam & Emilie <3

More Posts

Alz, Knak Cancer

ZIN 4 friends also like this

e
e e i Kamille - Voice 2012 (Officiel fanside)
) 94 people like this. 8 Musician/Band

) View all 35 comments

Anders Gettsch
a Jan Marius Rasmussen Tjelok.. Musician/Band

a few seconds ago - Like

Write a

-

02:29:53

F+J) Emma Lerche Larsen
NOOO det sutter fandme | Andreas du skulle have vu..

See All

See All

Y Like

oY Like

) Like

) Like

[ Nw

Sponsored % See All

Lauritz Knudsen

Vind kr. 10.000.- TG A
. . Lauritz Knudsen
™ >,
Wysdomper
8. KLASSE INTROKURSUS?

Kom og oplev hvad det
vil sige at g4 pd en
erhvervsskole.

DK's fedeste julekostumer
narremissen
s5€bung, % DK's fedeste - og

v ]
% framkkeste -
B

5. julekostumer finder du
Gratis prevepakke
efi.dk

hos narremissen.
@ Komfortabel og glat
barbering med et
¢ perfekt resultat. Prov
v v Quattro Titanium
-

]
Bersen online
borsen.dk

Prev Borsen i 1 mined
ProvBersenil  for 50 kr. og ls
for SOkr.  morgendagens avis fra
————————— Kl 22.30 pi borsen.dk.
BORSEN.

¢ Chat (6)

Figure 5: A screen movie of the facebook wall
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Figure 6: A screen movie of the facebook live video chat

Harvesting via API

Havesting a site via API means using the html-based open application-programming
interface (API) of the site’s server to collect its content. The API is a programmatic
interface to a defined request-response message system, typically expressed in J[SON
or XML. [ ...] API harvesters are typically customized in different ways. We used a
system called Digital Footprints (digitalfootprints.dk).
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advantages:
* capture of entire page’s content
* capture of developments over time
* machine-readable (searchable, clickable, sortable)
* access to otherwise hidden data
* possible to manage data as big data

disadvantages (some are specific for this particular software):
* no capture of the original visual display of elements
* videos are not playable (instead, link to live web)
* no capture of streamed content
* no capture of linked-to content (instead, forward to live web)
e proprietary format

Web crawling

Web crawling is the process of collecting web material and loading it into an a fully
browsable web archive, with working links, media etc. A web crawler starts with a
domain name or list of URLs to visit. As the crawler crawls, it identifies new links and
is able to crawl these sites as well. The crawlers also archive metadata about the
collected resources such as access time and content-length. Using web crawlers
requires technical skills and are usually done by large institutions such as national
libraries. One of biggest native format web archive is the Internet Archive
(archive.org), which strives to maintain an archive of the entire Web. In Denmark,
the national webarchive (netarkivet.dk) has collected facebook material by web
crawlers since 2005. There are numerous services that may be used to archive web
resources on-demand, using web crawling techniques, ie. Archive-It (archive-it.org).

[..]
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Figure 10: Facebook page captured by the national netarchive’s web crawlers Nov 26, 2012, two days
after the finals.
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national netarchive’s web crawlers Nov 26, 2012, two days after the finals.
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Figure 12: Facebook live video chat captured by the national netarchive’s web crawlers Nov 26, 2012

advantages:
* capture of entire page
* machine-readable (searchable, clickable, sortable)
* access to otherwise hidden data (logfiles)
* capture of linked-to content (if included in the crawling)
* possible to manage data as big data
* robust format (html)

disadvantages (some are specific for this particular software):
* look a like version (except for some applications, ie. flash, java script ...)
* temporal delimitation
* spatial delimitation (to some extent)
* no capture of streamed content
* no capture of videos

Overview
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Replica One Entire Native Temporal
version version version (not | formats version
(look a like) cropped) version

Screen shot image X X

Screen shot pdf X X

Screen movie (wall) X

Screen movie (live chat) X

Data extract from API (wall) X X

Web crawler (wall) X X X

Web crawler (live chat) X X (x)

Discussion

[..]

Conclusion

In this paper we have considered four differents approaches to facebook archiving
and the research opportunities they each offer to researchers. [ ... ]
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