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research questions

A How can we support the
deposit of research material
Into scholarly archives?

A When we say research
material, what do we mean?

A What goes into a personal
scholarly archive and how
can we make this stuff less
vulnerable?
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what we know already

Building institutional repositories is
harder than it looks
viruses in deposited files (e.g. Adams, 2006)

motivation for deposit is sometimes absent
(e.g. Foster and Gibbons, 2005)

datasets might not be well documented (e.qg.
Borgman et al., 2007; Bowker, 2000)

There are good reasons to share more
than publications

sharing may be outside existing practice
(e.g. Borgman et al.)

sharing may support new types of scientific
results (e.g. van Ingen)

Scholars (seem to) want to archive
stuff for themselves
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interviews were artifact-centered

participants were researchers in different
phases of their careers

publication is an important part of what
they do




CS subdisciplines represented in the study

subdiscipline # of participants*
algorithms and theory
distributed systems

security and privacy
software tools
web searchand data mining

* many participants identified with two (or more)
subdisciplines






representative theory paper
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representative systems paper
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diagrams created in
graphics editor

small to medium-sized
datasets may be used for
evaluation

analysis software (e.g. Excel
or MATLAB) may be used
to generate some figures.

produced by larger group
collaborations (4-7 people)

Figum 1= Coroma Archiiedure: Corena s o disiriboted
publish- mubscribe syskem far the Weh [ detects Web up
dates by palling ceapertively and patifies clients throush
Insiant messasing.

an regisiered channels by coope rativety polling the con-
e niservers from geogmphically disiibued nodes.

We envision Corona as an infmsmcmme envice of-
femed by 2 st of widely disiibuted nodes. These nodes
may be all partof the same adminisragwe domain, such
s Alamai, or coasist of server-clss nodes ooamibuiked
by partid pating instilutions. By pardcipating in Corona,
insumdons can signifcandy mduce the nerwork band-
width consumed by frequent edundam polling for ooa-
eni updakes, as well a5 reduce the peak loads seen al
ooatent providers that they themseles may host Corona
nodes self-ocganize to fi
em W ume sruoumd orerlays o o
5 they provide dece nimalization, goo
and high scalabilite [33, 1
Figume 1 illustranes the -:rren]l are

The key feamme that enzbles Coronz .!.d:l.I.EI'E fast
update detecdon is cooperasive polling. Corona assigns
muldple nodes to pefodically poll the same channel and
shams updates devected by amy polling node. In gen-
erzl, i nodes palling with the same polling interval and
mndomty disirituted palling limes can dewct updaies
tmes fasier if they share updakes with each other. While
it is kempdng to tzke the maximum advantage

ery feed, such 2 ndive approach is Llea.rlj unscaleble and
would impose subsmntial network load an both Corona
and content servers.

Corona makes informed dedsions on disinbudng
polling tasks among nodes. The number of nodes that
pall foreach chanrel is determined based oo an analy-
sis af the fundame nial tradecéf berseen update perfoe-
mance and perwork load. Cr pomes this tradec as
an opdmizadon problem and obtains the oplimal solu-
don using Honey oomb, a light-weight roolkit for com-
puling oplimal perfommane-mverhead imdecéfs in sruc-
mmed disribuled systems. This principled approach en-

Figum 1 Cooperathe Palling In Coran: Each cumna Is
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ables Corona o effidentty msobe the indealf berween
performance and scalzhilivg.

In this section, we provide demiled descripdons of the
components of Coroma's anchilecture, including the -
aytical madels, optimizadon framework, updake detec-
tion and notificadon mechanisms, wnd wser inkecface.

Al Analytical Madeling

e analysis-driven approach can be ezsly applied on
amy distribuled svskem organized 2s a sinkiumed overly
with uniform node degree. In this paper, we describe
Corona using Pastry [24] as the nderying subsirake.

Pasry arganizes the netwock inlo a ring by assigning
idendfiers from 2 circular mmernc spae o each node.
The identdfers are treated a5 2 saquence gils af base
& In addition to reighbors along the ring, each node
maineains conlactwith nodes that have marching prefic
digits These long-dislznoe conmets are repesenied ina
Izbular sucwe called & roseing able The entry in the

™ pwe and 3™ column of 4 node’s routing fable points to
2 node whose idendfer shams | poefx digies and w hose
i 4 1™ digit is j. Ementally, the roudng fble defines
z dieced agclic gaph (DAG) moled 2t each node, en-
abling a node to mach aw other node inlog, N hops.

Corona assigns nodes in well-defned wedges of the
Pasiry ring for polling each channel Each channel is
assigned an identifier from the same circular mmerc
space. A wedge is 25 st of oodes sharing 3 commeon
number of pmEx digits with a channel's idendfier A
channel with polling level ! is polled by all nodes with
at least | manching poex digits in their identifie rs. Thus,
polling kwe | U indicawes that all the nodes in the system
poll for the charmel Figure 1 illusimes the concept of
polling kvels in Corona.

Assigning well-defined pordons of the fng w each
chanmel enghles Comm to manzge poling effidentty
with lillke overhead. The set of nodes polling for a
channel can ke represented by just a single number, the




representative machine learning paper
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may be illustrated with
graphs and charts; some of
the data may be generated
by the research software,

mathematical expressions

very large datasets; may
Involve several types of
datasets

produced by smallmedium
collaborations (2-4)



representative software tools paper
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findings in 4 key areas

collaboration and writing

setting the stage: people, devices, and technology infrastructure; upstrearr
activities; writing roles

storing and managing research material

xEAO EEI AO I £ OOO&LZLZ AOA xA OAI
4

Al EEI
AOAEEOAI AT A xEAOB80 11 Oe Ei OI

EE]
LESES

finding, managing, and sharing bibliographic resources

how a web of related work plays into maintaining a personal archive; how
this manifests itself in artifacts

personal archiving

xEAO6GO AAOOAI T U DPAOO I &2 A OAOAAOA
materials stored to survive? how do people lose stuff?
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http://media.arstechnica.com/news.media/UK-CIBER_report.jpg




roles in writing: break it down

different degrees of involvement
different skills and backgrounds
different infrastructures

different resources

different institutional affiliations
different work habits

OEEO EAOAOI CAT AEOU
surprise, right?



roles in writing: some examples

O4EA OOOAAI OO AOA xOEOELC All 1 A& O
In the 5 or 6 weeks leading up to the deadline, they will move to spending
100% of their time writing code and we will have regular phone meetings

AT A ) xEIl OOAOO xOEOEI ¢ OEA OA@O |
O31T 1T A 1T £# OEA EECOOAO xAOA ET EOEAI 1
did the other figures in lllustrator. ... The graphs | forget who generated
OEAI 8 8 &I O OEA /[EETeXpersoA &ndsdvthe genkrGtéd E
EPS for me and | actually made them appear in the text with the

formatting and partial columns and all that kind of stuff. Because I'm

familiar with TeXI AAOI 0856

*Names have been changed






- no need to take mobile

places and devices: break it down

computing too literally:
people relegate different
activities to different places
and devices (remember
what Bill Buxton said
yesterday: place matters!)

- pragmatic constraints
dictate what activities are

associated with particular
devices



there are always exceptions to the rule




places and devices: some examples

Oy) xi OEAA T17e AOAOUOEEI

PDbAPAOe EAOA8 ) AAT1T1T O AIE
kids and the noise level is such that my brain gets

OAT AT Il EUAA xEOEEI1T &£FEA&AOAR

O) AEIA GEAOC DADAOD  xOEOE
here in this chair with a large enough display in front
I £ | A8o

O) Alii 6OA AU OOAET £EOI i
writing a paper, | often edit text on the train on my
Iaptop And to a lesser extent, at home. But when I'm

in the office, I'd be using my desktop. And | just copy
OEET CO | AT OAT 1T U AAAE Al
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places and devices: why do we care?

- Itis likely no set of files on a single

| AAOEAA OADPOAOAI OO
— 0\ g the publication

OEA OPAREAEARBRIOAMKOOI
not synchronize all their devices once

the paper has been submitted

- sometimes legal, security, storage,
bandwidth, or cognitive limitations
enforce incompleteness

all files related to a publication may not
be replicated everywhere




infrastructure and tools: break it down

Although participants frequently alluded to
ET T 1T CAT AEOU LaleXAl OEDAQEI
there are lots of supporting applications
(and a few secret Word users)

A
(At least) 4 categories of pape+twriting tools: 2 a
| ]
content editors (in addition to LaTeX emacs |
= \\

L‘%

e.g. Visio; lllustrator; Powerpoint Xfig; Word
data analysis tools

e.g. Excel; MATLABGNUPIot

infrastructure software

e.g. Outlook; Source Depot; CVS

custom software (apart from research sw)

e.g. scripts to strip off column headings for
MATLAB

secretuserof MS Word



infrastructure and tools: an example

031 ) OEETE -kvel 1 0O
work was done on a pad of paper. But
| usually don't believe a result until
it's writen up in LaTeX8 5 OOA|
what happens is, you have a sketch of
the result on paper, and you know it,
before you start writing. Then you
start writing it and you realize that
there are some things that you didn't
think out clearly that you have to

/EE @ 8 LaZeX'Susually not
sketches. Usually someone's gone
and written every single detail. It
doesn't leave pieces to the

EI ACET AOET 1 86

a theorist talks about writing



infrastructure and tools: why do we care?

- Heterogeneity makes complete
preservation of research materials |
costly? it becomes important to know |
what to keep and why to keep it.

canonicalizing formats v. only saving
sources V. saving all originals

- Any kind of upstream infrastructure
to support writing will need to be
flexible and general

emaill is the lowest common
denominator? and most effective
support for collaboration to date



storing and managing materials
managing related material

managing versions

managing data



managing related material: break it down

publications may drive the archive, or publications

may organizethe archive

In other words, the archive may be the paper + what it

took to produce the resultsand nothing morel O8 OE A
papers may be simply the organizing force for all kinds of
related material

other (possibly) important factors
completeness everything necessary
up-to-datedness final version of everything
tidiness? eliminate intermediate artifacts
version® versions are kept and their semantics recorded



managing related material: examples
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managing related material: why do we care?

gradual transition from a warm store to a cold store

the contents of a personal scholarly archive may change
Qe U A B e OFETL AR
Intermediate versions, supporting material, and related
files fall into the bit bucket first

As time passes, researchers feel less of a need to
reproduce the publication from its constituent parts the
final PDF/PS file i1s all they need



managing versions: break it down

participants pine for (and sometimes use)
versioning systems. Why?

a worry about managing conflicts and
coordinating changes

as backups to stave off catastrophe
to recover clever turns of phrase

but there are less iImmediate reasons too

meaningful checkpoints in the research lifecycle
that provide stable points of reference

a means of recording the history of a set of ideas



managing versions: examples

O4EEO EO A Al1T £ZAOAT AA OAOOEIT T8 8)E
[which means that] basically we rewrote it. We improved every single

OAOOI O AT A AOAOU OEI CI A OAAOEI T8 8
AOAZEO8 !'T A xA EIDPOI OAA EO OI OEOAA

O0) AAGE  CEOAFIINGTOE A GO0 0E T £ Of
This is my own VC system. It's some&macsmacros | wrote, so that
whenever | save a file, it does an RCS version. So. Since | grew up in the

~ N Ve yd ~

AAUO OEAO AT Il POOAOO AOAOEAA AOGAOU

O) COAOO )EOA AT T A OEEO 11 1T AAAOQET
PDF version when I've made some changes so that if | get a question,

Ol T ATTA AOEO UI O EITl xh H7EAO AAI OO
Of AEAZEI A EO AAAAOOA )EI1l EAOA OEA O



managing versions: why do we care?

Participants are computer scientists. This
must be taken into account.

- Actually two different guestions
Are versioning systemsnecessary?
Are versionsnecessary (in the long term)?

Email, naming conventions, and social
arrangements may get you far enough and
may have advantages

- In the long term, versions are only useful
R If the version is a separate publication
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managing data: break it down

>2/3 of the participants maintained significant

datasets
datasets vary greatly (from a small number of
points in a graph to terabytes)
some are impossible to recreate, but are
straightforward to generate
some (e.g. machine learning training sets) are
costly to construct
some datasets drive writing; others are just
illustrative
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3
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3
]
2
3
2
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spectrum of management practices

few are archived or even backed up
some have their own hardware; a few are just
stuffed into the LaTeXfile, as is

many follow a complex trajectory and are
corrected, gapfilled, or post-processed
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managing data: examples

O0) O OAEAO A OAAIT 1T U 111¢c OEIA O 171
OEAOA 8 EO I11U A CECAAEO Al UxAUS
building is only a gigabit link and from the building to the rest of the

campus is only a gigabit. It's just easier to get off the train in Palo Alto,

walk over to [the data supplier], pull up? port literally 4 terabits of disk

in a little cardboard box, come back here and plug them directly into the

| AAEEI AO8o

A DAOAI Ol Al

= A AA
A Al xAUuO AA E

AA AA
OEAOA

O4EEO EO A AAOA y FE@EI C EI BDOO AAOA
assume that if you were to take this and make it a real system rather than

a simulation, the requests would be aligned. So we just take the requests
AT A Ol OT A OEAI Ob OI AA UAOI AU AE



managing data: why do we care?

Backdrop of re-use and scientific integrity:
which datasets do we save?
The value of the datasets varies greatly
Make the most of laborintensive datasets

When in the analytic arc do we save them?
OAx | O | Al EPOI AOAAe | A
complete or excerpted?

code or derived data (e.g. the crawler or the
crawled?)

How do we store and document them?

what about associated code?

what about processing elements like input
parameters or compiler options

headings may interfere with processing




managing bibliographic resources
maintaining local resources

sharing references

non-traditional resources






