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Fostering Learning in the Networked World: The Cyberlearning Opportunity and Challenge. National
Science Foundation. http://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf08204
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Big Data, Little Data, No Data:
Scholarship in the Networked World*

e Part I: Data and Scholarship
— Ch 1: Provocations
— Ch 2: What Are Data?
— Ch 3: Data Scholarship
— Ch 4: Data Diversity
e Part Il: Case Studies in Data Scholarship
— Ch 5: Data Scholarship in the Sciences
— Ch 6: Data Scholarship in the Social Sciences
— Ch 7: Data Scholarship in the Humanities
e Part lll: Data Policy and Practice
— Ch 8: Releasing, Sharing, and Reusing Data
— Ch 9: Credit, Attribution, and Discovery
— Ch 10: What to Keep and Why

*C. L. Borgman (2015, January) MIT Press
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SCHOLARSHIP IN THE NETWORKED WORLD

Christine L. Borgman
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Neelie Kroes, VP European Commission:

To collect, curate, preserve and
make available ever-increasing
amounts of scientific data, new
types of infrastructures will be
needed. The potential benefits are
enormous but the same is true for
the costs. We therefore need to lay
the right foundations and the
sooner we start the better.

Wood, J.,, Andersson, T., Bachem, A., Best, C., Genova, F., Lopez, D. R,, ... Hudson, R. L. (2010). Riding the wave:
How Europe can gain from the rising tide of scientific data. Final report of the High Level Expert Group on
Scientific Data. Retrieved from http://cordis.europa.eu/fp7/ict/e-infrastructure/docs/hlg-sdi-report.pdf 9
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WHITE HOUSE

WASHINGTON

Australian Research Council

— Code for the Responsible Conduct of Research

— Data management plans p ] ‘

. ) : @Y. Nartional Science Foundation

National Science Foundation W@ WHERE DISCOVERIES BEGIN

— Data sharing requirements N

— Data management plans
U.S. Federal policy

— Open access to publications
— Open access to data
European Union

— European Open Data Challenge Supported by

— OpenAIRE wellcomeltrust

Research Councils of the UK

_ Australian Government
National Health and Medical Research Council

. Ope n access pu b|ISh i ng Policy .ECommendatmns for Open Aces to Research Data in Europe

— Provisions for access to data
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ANDS Home

About ANDS
Our Approach

Better Data: Betler
Research

Our Governance

Our Publications
Partners & Communities
Data Management
Metadata

Discovery, Access, Reuse

Technical Resources

Guides, Training, Support

ANDS Services
News & Events

[ Search |
> ANDS > Better Data

Better Data: Better Research

Why manage data?

* Preserve the integrity of the research

+ Allow data to be made available for others to use
= Asgsist researchers to reduce the risk of data loss
+ Secure continued access to the value in data

Why connect data?

Interlink data to people to projects to publications
Improve the discoverability of data

Tie data to research achievements

Provide richer context for data value

Why make data discoverable?

= Enable the demonstration of research excellence

+ Allow researchers to build upon existing data, instead of recreating it
* Foster innovation

+ Provide the ability to solve big problems across discipline boundaries

Why reuse data?

Verification of research claims

MNew discoveries from existing data

Integration of sets of data for new analysis

Re-analysis of expensive, rare or unrepeatable investigations
Reduction of duplicated effort
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

WASHINGTON, D.C. 20502

February 22, 2013

MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES
FROM: John P. Holdren %
Director

SUBIJECT: Increasing Access to the Results of Federally Funded Scientific Research
1. Policy Principles

The Administration is committed to ensuring that, to the greatest extent and with the fewest
constraints possible and consistent with law and the objectives set out below, the direct results of
federally funded scientific research are made available to and useful for the public, industry, and
the scientific community. Such results include peer-reviewed publications and digital data.

Scientific research supported by the Federal Government catalyzes innovative breakthroughs that
drive our economy. The results of that research become the grist for new insights and are assets
for progress in areas such as health, energy, the environment, agriculture, and national security.

12




Chinese science gets mass transformation

Teamwork at centre of Chinese Academy of Sciences reform.
David Cyranoski
23 September 2014

BEIJING

R Rights & Permissions

Pang Xinglei/Xinhua Press/Corbis
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Open Data

* A piece of data or
content is open if anyone
is free to use, reuse, and
redistribute it — subject
only, at most, to the
requirement to attribute
and/or share-alike

Open Data Commons. (2013). Home page. http://opendatacommons.org/

15
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Research Area Status Round 1 Round 2 Totals

Application Scientists Faculty 7 6 13
Staff 5 2 7/
Student 3 2 5

Technology Researchers  Faculty 4 2 6
Staff 1 2 3
Student 2 7 9

Totals 22 21 43

doi:10.1371/journal.pone.0067332.t001



Open Data

* Data that meets the
criteria of intelligent
openness. Data must be
accessible, useable,
assessable and intelligible. ©=

Boulton, G., et al. (2012). Science as an open
enterprise. The Royal Society. Indian Girl Pitching up Haystack
http://royalsociety.org/policy/projects/science- Uploaded by The U.S. National Archives on
public-enterprise/report/ December 9, 2003
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https://www.flickr.com/x/t/0098009/photos/usnationalarchives/4171933047/
https://www.flickr.com/x/t/0098009/photos/usnationalarchives/4171933047/

Metadata

e Metadata is structured
information that describes,

explains, locates, or METADATA ISA
otherwise makes it easier I‘WE m‘“

to retrieve, use, or Manage
ion. T0 THE FUTURE

an information resource.*

— descriptive
— structural
— administrative

*National Information Standards Organization 2004 photo by @kissane]
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Provenance

e Libraries: Origin or source

* Museums: Chain of custody

* Internet: Provenance is information about
entities, activities, and people involved in
producing a piece of data or thing, which can
be used to form assessments about its quality,
reliability or trustworthiness.*

*World Wide Web Consortium (W3C) Provenance working group

Bestiary - caption: 'Owl mobbed by smaller birds'
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Pepe, A., Mayernik, M. S., Borgman, C. L. & Van de Sompel, H. (2010). From Artifacts to Aggregations: Modeling Scientific
Life Cycles on the Semantic Web. Journal of the American Society for Information Science and Technology, 61(3): 567-582.



Open Data

* Openness, flexibility, transparency, legal
conformity, protection of intellectual property,
formal responsibility, professionalism,
interoperability, quality, security, efficiency,
accountability, and sustainability.

Organization for Economic Cooperation and Development. (2007). OECD Principles and
Guidelines for Access to Research Data from Public Funding (pp. 1-24).
http://www.oecd.org/dataoecd/9/61/38500813.pdf



Discovery and Interpretation

dentify the form and content
dentify related objects
nterpret

Evaluate

Open

Read

Compute upon

Reuse

Combine

Describe

Annotate...
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Image from Soumitri Varadarajan blog. Iceberg image © Ralph A. Clevenger. Flickr photo



What are data?
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Zafor

He will grow old in his present house; new house is
for sons - 5 sons. No+ sure they want +o live in
village. He will only pbuild another if Yhey want him
to. €5 came from Germany and did the plastering. He
arranged the corpentry in Kayseri. Cok para gitti.
{much money went) Has a tractor,

Place:Sakaltutan

Datre:duly19 80
Zafor:
Household now Zafor and wife; Nazifl Unal and wife
and youngest son, stll @ bov.They run +wo Jolmufi;
one with a driver from Sileymanli. Goes in and out
once a day. He ge¥s 8,000 a month. Zafor +hen said,
keskin de@il { not sharp = Led? not profitable) | said
he did very well on 8:000 TL with only two journeys
a davy. Nazif Unal has "pought" a Durak {dolmuft
stop} from Beledive and works all day Tn Mayseri

Place:Sakaltutan
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A role for self-gravity at multiple length scales in the

process of star formation
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Sensor networked science
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Sensor network data
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Social science data

16, Generally speaking, do you usually think of yourself as a Eepublican, Democrat, Independent, or what?

RESPONSE ‘PLIHI:H |‘r‘EﬂH ‘E':fﬂ":
| 1972-82 |[1982B [1983-87 |1987B (198291 1933 [1994 [1396 1988 |ALL
Strong Democrat | 0| z17| 43| 1271|151 ee4| 227 | 423|400 270|604
Hot wery strong Democrat | 1| =48z wo| 655| os0| 128z | 321 644|577 507 8,756
Independent, close to Democrat | 2| i7es| 44|  ood|  s1| &7E | 190 34| 356 | 349 4581
Independent (Heither, Mo response) | 2| 17ee| 20| oess|  3z|| 721 z08| 380 457 | 477 482
Independent, close to Republican | 4| 1106 | 2| 743 a|  571| 1s8| zs2| 288 | 244 |3.370
Hot wery strong Republican | 5| 2011 | 5| 1z80| 15| 1470 20|  S14|  s500| 484 |6.265
Strong Republican | 5| 1009 | g 751 z|  &82| 180|321 307|230 (3470
Other party, refused to say | 7| 243 0| 75 | 1| a4| 17| 44| 43| &3 530
Don't know | 2| 10 | 0| 0| 0| 0| 0| 0| o o 10
Ho answer | g 5 | 4| 20 | 3| 15 | o 40 & | o 188

see Appendm D Eecodes, for onginal question format and method of recoding, See Appendo I for changes
wross surveys. If planning to perform trend analysis with this variable, please consult G55 Methodological Eeport
Jo. 56

http://dss.princeton.edu/images/gss.gif 32



16, Generally speaking, do you usus

Social science data

RESFONSE

Strong Democrat

Mot werny strong Democrat

Independent, close to Democrat

Independent (Meither, Mo response)

Independent, close to Republican

Mot werny strong Republican

Strong Republican

Other party, refused to zay

Don't know

Mo anzwmer

see Appendo D Eecodes, for ongt
wwross surveys. I planming to perfor

Jo. o6,

Learn How to Build Applications with the Tivitter APY

Twitter API

Up and Running

O'REILLY" Kevin Makice

http://dss.princeton.edu/images/gss.gif

ndependent, or what/

‘EDL:

240
[1994  [1988  [1993  [aLL
7| azz|  aoo||  avo/feo4s
4| saa|  svr||  sov[z7ss
o[ =41 386 =40 (4581
%| 289 | 457 | 477 4282
iz [ zsz||  2ss||  z2a4fz37o
o[ s10|  soo||  asals.zes
o z21| =07 2303470
7 4] a4z s2 sao
o of o o 1o
o a8 RE:
Appendo I for changes
(i Methodological Eeport
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Humanities data
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Zacchetti, S. (2005). In Praise of the Light: A
Critical Synoptic Edition with an Annotated
Translation of Chapters 1-3 of Dharmaraksa’s
Guang zan jing, Being the Earliest Chinese
Translation of the Larger Prajnaparamita.
Tokyo, Japan: The International Research
Institute for Advanced Buddhology, Soka
University. Retrieved from
http://iriab.soka.ac.jp/orc/Publications/BPPB/
index_BPPB.html

§ L66
(1T M40
4]

§ L67

[IE _WE 4]

§ 168
{baba 3y

P} Version: BPPB VI (2005}

SyNoeTIc EDETon OF THE GUAMS 24950 — CHarmin |: S

—DREBTHL - FREEE0L - 2
B ~ A05 ~ B055 ~ 2086 ~ 20k - AR

O+ BT - BT -

— DR 0 - NPRETT - MR
% =

— VAR AR - AT TR
BE=1 - FRREMUTE  MER
EERINE - B RS o RSN -

1" sarvasattvid . yad nia: not in PD & PSL.

1 PG wrongly repeats verbatim this Latter PD 10, 2 and PSL have ot this poini a longer reading:
mitrimityajftisflohitaenmacittl. Node that 5 has all the wonds consiroed as one compound.

'3 PG dr 56 & S 19, 1: dadakudalakarmapa(tha)enmanvigats [S without dada-] abhfivan.

Y PG de s, S 19, 3 and PSL &# a2 5: niramagandhih, which seems 1o be the correct reading; after this
word, PG & 8 + snrvikudalavitarkavigatih

'"PD 10, 4 & PSL kda 5: dpdam sukham pratilabhante sma.

"3 yad . sma: PD 10, 6 & PSL kd a 6: yad anysbuddhaksetrasthE buddhs bhagavents evam
[PSL + udBnam) udAnayanti sma

116 % 19, 7: samyamah,

17 siidhu dinam .. pranibhatess: PD 10, 7-8 & PSL &4 2 6: siidhu dameh [PSL + eidhu damah]
gldhu snrpyamah eidhu eirno brahmaesryyivasah sidhu pranpibhitesy avihimeeti

karméntajivi
virnhitikudalakfyaviinmanas-

karmAntdjivid'"™ ca bhavanti sma

PG 4r 4-5 (S 18, 22-19, 1, PD 10, 1-2; PSL
& n 4-5); parvasatvild co sarvasatvesu
samacittd abhfvan® yad uta'®
matapitrbhratrbhaginisamacittah
mitrajfiftisahfiyesomacittah!

PD 10, 2-3 (PG 4r 5-6; 8 19, 2-3, PSL ki a
5). dadakudnlakarmapathasevinad ca
bhavanti sma'"?/brahmactrinah
gucave nirimayagandhah!

PG 4r 6-8 (PD 10, 3-8, PSL kan 5-6, 8 19,
3-8); sarvasatviis tasmin samaye
sarvasukhasamarpitd abhOvan®
evamripena sukhena samanviigatis!!
tadyatha {s}
trtivadhyfinasamépannasya bhiksoh
sukham sarvasatvid ca tasmin samaye
evamrilpayd prajhiayi samanvigati
abhovan® yad evam jinamti sma''? «
sidhu dénam sidhu damakh sidhu
eamyyvamah!" gidhu satyam ¢ sfidhv
apramidah sidhu maitri sidhu
karund sidhv avihimsd
pranibhftesu!!" «
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CLARQS data

P _..\gﬂ

- —-_‘-“
e
p

@ i

Home Objects People Places SPARQL Search

CLAROS Data

The CLAROS Data service provides a RESTful interface for the data of the CLAROS Project, and complements the CLAROS
Explorer.

This service provides metadata about archaeology and art in machine-readable formats such as RDF, JSON and KML.

The data for the CLAROS project are modelled using the Erlangen OWL-DL 1.0 implementation of the CIDOC Conceptual
Reference Model using the http://purl.org/NET/crm-owl# namespace.

You can use the Objects and People views to start exploring, or try your hand at a SPARQL query.

Hosted by the University of Oxford's e-research centre, OeRC

This interface was built using Fuseki, humfrey, and a tweaked frontend, all open-source software.

http://data.clarosnet.org/
36



The Pisa GHiffif Project

The aim of this project is to perform a comparative study of three artworks (bronze casts of Islamic
provenance), to discover evidence of similarities and to get new insight on their origin.

Probably produced within the Islamic Mediterranean in the eleventh century, the Griffin has incised on its
body a long inscription in Arabic expressing good wishes. Captured by the Pisans, it underwent an
extraordinary transformation: for centuries it was a terrifying, sound-producing guardian figure on top of
the roof of Pisa Cathedral. The present project is focused on the Griffin but also includes alongside it
other bronze animal sculptures such as a Lion and a Falcon. It is hoped that the interdisciplinary study of
the Griffin will shed light on the significance of such objects in a global Mediterranean culture.

Videos

The Pisa Griffin: an introduction

http://vcg.isti.cnr.it/griffin/

Arte islamica, ippogrifo, XI sec 03, own work
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Data are representations of
observations, objects, or other entities
used as evidence of phenomena for
the purposes of research or

scholarship.

C.L. Borgman (2014, forthcoming). Big Data, Little Data, No Data:
Scholarship in the Networked World. MIT Press 38



Description and Classification
EZFIN

The Open Biological and Biomedice

St S FB2013 03, released May 7th, 2013
FlyBase A Database of Drosophila Genes & Genomes

Home Tools Files Species Documents Resources MNews Help Archives Jump to Gene

Oniologies Resources Participate About

CO—5

| 1l [ [ e . 1T r— I 1
‘ D.melancgaster| ——ms H 3 ON |. : FELD ?
= 3 | = L
The OBO Foundry is a collaborative experiment involving developers of science-bas | D.virilis = | B | !| I O | DATA g
creating a suite of orthogonal interoperable reference ontologies in the biomedical d [ \% ' 0 F F ” ‘ sequence
followed by other relevant efforts in this domain. | hmillifers | |E ([ o oy || , |
| = e e e
In addition to a listing of OBO ontologies, this site also provides a statement of the € | BLAST | GBrowse H_Q_lﬁf!"ﬁu”d&f a:RNASEq. Search!: TermLink !5&?99&0‘“9 |= Batch Download |
ontology development. We welcome feedback and encourage participation.
Click any column header to sort the table by that column, The izs link to the term n )
Fast-Track Your Paper QuickSearch @
OBO | | simple\| Expression | Phenotype | GO References| Data Type®,
Title Domain g e -
e — = Species: || include non-Dmel species Caaren I
Biological process biological process G Find a Fh‘ Person Enter text: I
Cellular component anatomy G
Chemical entities of biological interest biochemistry ¢ News Nonc Iic-capis (7] oar B Hncsd K VI SEHECH 0T
Molecular function biological function G Hins e FBQmS__DS [ Grtnyta
Fly Mating Scheme Design | 13 Mar 13 )
Phenctypic guality phenatype PI GenBank Release | 25 Jan 13 Commentary  See all commentaries
PRotein Ontology (PRO proteins Pl :f:: R”"T‘“"} it 5 ’I“;‘“N'E 3 Hi-Res Fly Mutant Images
article on bibliography av
Xenopus anatomy and development anatomy X \White Paper 2012 | & Jun 12 Feb 8 2013, FlyBase and the Kaufman lab have
! erformed an imaging project in order o provide images
Zebrafish anatomy and development anatomy z/ FiyBase 101 |23 Dec 11 P aging proj p imag

of mutations in Drosophila melanogaster.

Upcoming Meetings

OBO Foundry candidate on
Heterochromatin 2013 | 23 Jun 13

In most cases, animals were imaged that conlained single
mutations, or were the cnly mutation visible in the body

Title Domain . :

—— = . CANFLY 2013 | 23 Jun 13 part imaged. In some cases, double mutants were imaged
Adverse Event Reporting Ontology health Dewv B:ol Gordor Gonf | 30 Jun 13 when it was easy to determine; for example, some eye
Armphibian aross anatonmy anatomy 15th Intl Ecdysone Wkshp | 21 Jul 13 _ shape mutations were imaged that also contained eye

" EMBO Dros Cell Cycle wkehp | 12 Sep 13 color mutations.... (More)
Amphibian taxonom anatomy Integ Insect Immun | 23 Sep 13
Anatomical Entity Ontology anatomy MNeurcbiotogy of Drosophila [ 1 Oct 13
Ascomycete phenotype ontology phenotype Motch Meetng Vil | 8 Oct 13
Bagic Formal Oritol 23rd EDRGC | 16 Oct 13
e lpper invtbt-Microbe Interactions | 26 Jan 14
Bilateria anatomy anatomy 55th ADRG | 30 Mar 14
Biological imaging methods expariments
Courses

BREMNDA tissue / enzyme source anatomy

Drosophila Neurcbictogy | 28 Jun 13

S P B L LT e Lt



‘m } Research Data Sharing
/ without barriers

)JATA ALLIANCE

Precondition:

Researchers share data



Rewards

Ications
Ications
Ications
Publications

Publications TO
Publications GOOD CREDIT

Grants
Awards and honors

Teaching
Service
Data

http://blog.startfreshtoday.com/Portals/170402/images/improve-credit-scorel.jpg

Pu
Pu
Pu

O O O 0O O




Incentives

* Publications that report the research
Vs.

* Data that are reusable by others

L ilerature—

Image: Alyssa Goodman, Harvard Astronomy 42



Functions of Scholarly Publications

* Legitimization
— Authority, quality /

— Priority, trustworthiness I

* Dissemination
— Awareness
— Diffusion
— Publicity

* Access, preservation, curation
— Availability
— Discovery
— Retrieval
— Persistence

the Internet. MIT Press.



Responsibility

Publications are
arguments made
by authors, and
data are the
evidence used to
support the
arguments.

SCICILCC

C.L. Borgman (2015). Big Data, Little Data, No Data:
Scholarship in the Networked World. MIT Press



Responsibility

* Publications
— Independent units
— Authorship is negotiated

* Data
— Compound objects
— Ownership is rarely clear
— Attribution

* Long term responsibility: Investigators

hudsonalpha.org

* Expertise for interpretation: Data collectors and analysts



Attribution of data

* Legal responsibility

Licensed data
Specific attribution required

e Scholarly credit: contributorship

“Author” of data
Contributor of data to this publication
Colleague who shared data
Software developer

Data collector

Instrument builder

Data curator

Data manager

Data scientist

Field site staff

Data calibration

Data analysis, visualization
Funding source

Data repository

Lab director

Principal investigator
University research office
Research subjects

Research workers, e.g., citizen science...

@creative
commons

"Creative Commons is a
non-profit that offers an
alternative to full
copyright.”

creativecommons.org

Briefly...

Attribution means:

You let others copy, ®
distribute, display, and

perform your copyrighted

work - and derivative works based

upon it - but only if they give you
credit

46
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Knowledge Infrastructures:
Intellectual Frameworks and Research Challenges

Report of a workshop sponsored by the National Science Foundation and the Sloan Foundation

University of Michigan School of Information, 25-28 May 2012

//knowledgeinfrastructures.org

http



Australian National Data Service

Our Vision: More Australian researchers reusing research dafa more often

ANDS is enabling the transformation of:

Data that are:

Unmanaged
Disconnected
Invisible

Single-use

Australian Research Data Commons

tc

m

Structured Collections
that are:

Managed
Connected

Findable

Reusable

More>>

ANDS is building the Australian Research Data Commons: a cohesive collection of research resources from all research institutions, to

make better use of Australia's research data outputs.

Research Data Australia

Research Data Australia, ANDS' flagship service, provides a comprehensive window into the Australian Research Data Commons. It is an

Internet-based discovery service designed to provide rich connections between data, projects, researchers and institutions, and promote
visibility of Australian research data collections in search engines.

Search for research data on researchdata.ands.org.au

48



Reuse across place and time

Reuse by investigator

Reuse by collaborators
Reuse by colleagues

Reuse by unaffiliated others

Reuse at later times
— Months
— Years

— Decades
— Centuries

http://chandra.harvard.edu/photo/2013/kepler/kepler_525.jpg



Economics of the Knowledge Commons

Subtractability / Rivalry

Low High

Exclusion | Pifficult | public Goods Common-pool
General knowledge resources
Public domain data Libraries

Data archives

Easy Toll or Club Goods Private Goods
Subscription journals | Printed books
Subscription data Raw or

competitive data

Adapted from C. Hess & E. Ostrom (Eds.), Understanding knowledge as a commons: from
theory to practice. Cambridge, Mass.: MIT Press.




Conclusions

» Stakeholders

* Economics

e Sustainability

* Knowledge infrastructures

MMMMMMMM
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Stakeholders in digital stewardship

Scholars

Students

Readers / public at large
Universities

Funding agencies
Repositories
Governments

Private enterprise
Libraries

Archives kelecti Famaworks et challanges

Report of a workshop sponsored by the National Science Foundation and the Sloan Foundation
M u S e u I I I S ee e University of Michigan School of Information, 25-28 May 2012
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Economics of knowledge commons

Private goods

Toll or club goods
Public goods

Knowledge Infrastructures:
Intellectual Frameworks and Research Challenges

Report of a workshop sponsored by the National Science Foundation and the Sloan Foundation
University of Michigan Schoel of Information, 25-28 May 2012




Sustainability

What to keep

Why to keep them
How to keep them
How long to keep them

Knowledge Infrastructures:

i Eoe - "':‘E #
° !
W O W I g OV e r n t e m Intellectual Frameworks and Research Challenges
Tegar! of g workshop spessored by the Mational Science Fowrdation and the Sloga Fowsdation
University af Wickigan School af Infarmation, 25 28 May 2012

How to manage free riders
What kinds of expertise are required

54



Knowledge Infrastructures

* Technical fabric
— Data archives
— Metadata, provenance, classification, collections
— Tools, services, support

* Social fabric
— Data curation workforce
— Digital stewardship workforce

 Trust fabric

— Memory institutions
— Stewardship

Intellectual Framewaorks and Research Chal




Sewing with the Needle in the Haystack

* Add value to data early and often

— Metadata
— Provenance

* |nvest in tools and services for interpretation
* Anticipate reuses
e Support serendlplty

Uploaded by the State Library and
Archives of Florida on October 21,
2010; Taken in Florida. Title: Cowpea
and Beggarweed hay being stacked




Data Archiving and Networked Services
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