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INTRODUCTION

This is a compilation of data lifecycle models and concepts assembled in part to fulfill
Committee on Earth Observation Satellites (CEOS) Working Group on Information Systems and
Services (WGISS) and the U.S. Geological Survey (USGS) Community for Data Integration
Data Management Best Practices needs. It is intended to be a living document, which will evolve

as new information is discovered.
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1. THE DIGITAL CURATION CENTRE MODEL

The Digital Curation Centre is based in Great Britain. The URL for the information
below is http://www.dcc.ac.uk/resources/curation-lifecycle-model

Our Curation Lifecycle Model provides a graphical, high-level overview of the stages
required for successful curation and preservation of data from initial conceptualisation or
receipt. You can use our model to plan activities within your organisation or consortium
to ensure that all of the necessary steps in the curation lifecycle are covered. It is
important to note that the model is an ideal. In reality, users of the model may enter at
any stage of the lifecycle depending on their current area of need. For instance, a digital
repository manager may engage with the model for this first time when considering
curation from the point of ingest. The repository manger may then work backwards

to refine the support they offer during the conceptualisation and creation processes to
improve data management and longer-term curation.
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Key elements of the DCC Curation Lifecycle Model Data

Data, any information in binary digital form, is at the centre of the Curation Lifecycle. This includes:
Digital Objects: simple digital objects (discrete digital items such as text files, image files or sound files,
along with their related identifiers and metadata) or complex digital objects (discrete digital objects made

by combining a number of other digital objects, such as websites)

Databases: structured collections of records or data stored in a computer system

Full Lifecycle Actions

Description and Representation Information

Assign administrative, descriptive, technical, structural and preservation metadata, using appropriate
standards, to ensure adequate description and control over the long-term. Collect and assign representation
information required to understand and render both the digital material and the associated metadata.

Preservation Planning

Plan for preservation throughout the curation lifecycle of digital material. This would include plans for
management and administration of all curation lifecycle actions.

Community Watch and Participation

Maintain a watch on appropriate community activities, and participate in the development of shared
standards, tools and suitable software.

Curate and Preserve

Be aware of, and undertake management and administrative actions planned to promote curation and
preservation throughout the curation lifecycle.

Sequential Actions

Conceptualise

Conceive and plan the creation of data, including capture method and storage options.
Create or Receive

Create data including administrative, descriptive, structural and technical metadata. Preservation metadata
may also be added at the time of creation.

Receive data, in accordance with documented collecting policies, from data creators, other archives,
repositories or data centres, and if required assign appropriate metadata.

Appraise and Select

Evaluate data and select for long-term curation and preservation. Adhere to documented guidance, policies
or legal requirements.
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Ingest

Transfer data to an archive, repository, data centre or other custodian. Adhere to documented guidance,
policies or legal requirements.

Preservation Action

Undertake actions to ensure long-term preservation and retention of the authoritative nature of data.
Preservation actions should ensure that data remains authentic, reliable and usable while maintaining its
integrity. Actions include data cleaning, validation, assigning preservation metadata, assigning
representation information and ensuring acceptable data structures or file formats.

Store

Store the data in a secure manner adhering to relevant standards.

Access, Use and Reuse

Ensure that data is accessible to both designated users and reusers, on a day-to-day basis. This may be in
the form of publicly available published information. Robust access controls and authentication procedures
may be applicable.

Transform

Create new data from the original, for example:

by migration into a different format, or
by creating a subset, by selection or query, to create newly derived results, perhaps for publication

Occasional Actions

Dispose

Dispose of data, which has not been selected for long-term curation and preservation in accordance with
documented policies, guidance or legal requirements.

Typically data may be transferred to another archive, repository, data centre or other custodian. In some
instances data is destroyed. The data's nature may, for legal reasons, necessitate secure destruction.
Reappraise

Return data which fails validation procedures for further appraisal and re-selection.

Migrate

Migrate data to a different format. This may be done to accord with the storage environment or to ensure
the data's immunity from hardware or software obsolescence.
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2. THE ELLYN MONTGOMERY, USGS, DATA LIFECYCLE DIAGRAM

Provided via email 18 November 2010.

Many of the diagrams out there have appealing elements, but | couldn't find one I really liked so sketched
something that's a combination of some of Ted Habermann's ideas and the material at:
http://imageweb.zoo.ox.ac.uk/wiki/index.php/ADMIRAL_Data_Management_Plan_Template.
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The ideas I tried to capture are:

1) it's a non-linear (and perhaps multi-threaded) process
2) multiple loops or phases (not restricted to the number drawn) that may overlap are needed
3) parts of the process are ongoing
4) there's a transition between data provider and data curator somewhere in the middle of the
progression this may vary between types of data and the eventual avenue for publication and distribution
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3. FGDC Stages of the Geospatial Data Lifecycle pursuant to OMB Circular A-16

Figure Al below shows the FGDC lifecycle model, which advocates compliance of Office of Management
and Budget (OMB) Circular A-16, “Coordination of Geographic Information and Related Spatial Data
Activities.” This framework encourages “timely and high-quality geospatial data to support business
processes and operations; stronger partnerships across all levels of government and, when appropriate,
the private sector, to increase cost efficiency and return on investment; and improve strategies for
completing and maintaining nationally significant themes and datasets associated with OMB Circular A-16
to enhance service to citizens” (FGDC, 2010).

“oeapes;

~ INVENTORY/
EVALUATE

—Harnessing the Power of Digital Data: Taking the Next Step.| Scientific Data Management (SDM) for
Government Agencies: Report from the Workshop to Improve SDM. Workshop held June 29 - July 1, 2010,
Washington D.C. March 2011. Report No. CENDI/2011-1. Co-sponsored by the Environmental Protection Agency
(EPA), CENDI (The Federal STI Managers Group), and the Interagency Working Group on Digital Data (IWGDD)
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4. University of Oxford Research Data Management Chart
Found at http://www.admin.ox.ac.uk/rdm/

Research Data Management

Good practice in data management is one of the core areas of research integrity, or the responsible conduct
of research. The following diagram provides further insight to some of the stages involved in research data management, and the
facilities and services available to help, both within the University and from external providers.
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5. NOAA Environmental Data Life Cycle Functions

Provided by Peter Steurer, NOAA, National Climatic Data Center, 2009.

NOAA Environmental Data Life Cycle Functions

Overarching all aspects of the data life cycle

Governance, Requirements Management, Architecture Management, Security*
__Developing and maintaining rich metadata to accompany the da!a2
Establishing mechanisms that allow for user requirements and feedback?

Stewardship Overarches Observing Operations, Archive?, Access?, Use

Planning of New -All ongoing, iterative processes that improve:
Observing or Data a) data & metadata content (includes reprocessing data) 2
Management )
Systems b) access & user understanding?
-Requirements Definition . Use
-Analysis of Alternatives Obser\{l ng . ~
L yetor Desian Operations Archive? 3 Access* -Integration w/other
. inf i (o)
-Integration with -Actual Observation - Ingest (Receipt) EDltsclover i ::t:er:)a tion/(NGAA,
observing systems -Transmission / -Archival Storage O CEISthIeS, A
(NOAA, Interagency/ Processing / QA metadata) Assimilation into
State, International) -Data management - Dissemination to models
! -Integration with other (populating catalogs, b : N Product creation

-Determining what to data to create products registries, metadata) Ilisg:rcsy(:/:tesr:;wces' e
archive and associated .g. - 4 -Make decisions
funding (e.g, models) - Preservation standard formats) (Policy, emergency,

-Dissemination to real- Planning (migration othersl) !
-Buy/build time Subscribers to new technologies)

-Delivery to Archive - Scientific discovery

- Feedback to NOAA

1 Defined by ISO 15489-1: Information and Dc tation - Records M: t (2001)

2 Defined by NRC: Enuvirc tal Data M: at NOAA - Archiving, Stewardship, and Access (2007)
3 Defined by ISO 14721: Reference Model for an Open Archival Information System (OAIS) (2002)|
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6. Open Archival Information System (OAIS) Framework

Introduction by Larry Baume from NARA. OAIS Reference model found at
http://public.ccsds.org/publications/archive/650x0b1.pdf

OAIS Framework for Developing a “Community of Practice”

OAIS Framework

* ISO Standard 14721:2002

» Conceptual framework describing the environment, functional components, and
information objects within a system responsible for the long-term preservation
of digital materials

» Lifecycle model for data archives

* Widely recognized in scientific, data management, and archival communities

* Integrates with other ISO standards such at ISO 9000, ISO 15489

OAIS Framework

AMOCoOoAa™m

MANAGE MENT

Source; Procedwres Manual for the Consultative Committee for Soace Data Svstems (2001}

TRAC Report

* Trusted Repository Audit and Certification methodology, 2007

TMTCWHZOO
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* OCLC, DPC, and NARA

* Restructured and adopted in Oct. 2009 as CCSDS Recommended Practice
(Red Book)

* Nests with OAIS Framework

» Widely recognized in archival and library communities

CCSDS Red Book

+ Audit and certification criteria for measuring “trustworthiness” of a digital
repository

» Lists criteria and evidence needed to support the criteria

» Assumes an external certification process which does not exist now

* Can be used as a self-assessment guide

DRAMBORA

* “Digital Repository Audit Methodology Based on Risk Analysis,” Feb. 2007
* Digital Conservation Centre (DCC) and DigitalPreservationEurope (DPE),

* Proposes a methodological framework, guidelines and audit tools to support the

identification, assessment and management of risks in a digital repository
+ Self-assessment checklist, no certification at this time
* Integrates with OAIS framework
Challenges

* No integrated “community of practice” for promoting trusted repositories

» CCDSC Red Book and DRAMBORA are not widely known in the scientific, IT,

and data management communities

» They do not address design of data systems and data management, e.g.
systems planning, funding, system requirements

* No Case Studies and Lessons Learned
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7. USGS Scientific Information Management Workshop Vocabulary
From Tom Gunther and Dave Govoni, USGS, 2006.

A Vocabulary for Scientific Information and Knowledge Management

Producer perspective

Collect =1-¢Anallyze ufp Publlish o Preslerve

refers to refers to refers to refers to
Fieldwork 3 ! Preparation & 3
ReEmioad Analysis, synthesis SR Preservation &
o s.ltu,./'n VI, & interpretation : dtstnbutlop archiving
in silico) (via any medium)
includes includes includes includes
Direct & rgmote Labqratory Publications, data, Records
observation, experiments, (allos- serrinacs management,
monitoring & modeling, e data rescue, physical
; Reshites: models, libraries 5
recording visualization sample preservation

Consumer perspective

Find w) Get =) Understand =) Use
| |
refers to refers to refers to refers to
¥ ¥ ¥
; Acquisition Evaluation Use for/Integration
Resource discovery : : :
(search, browse (coptgct, determine (assess .relgvance, into §tudles,_models,
mi'ne) ? restrictions, access, &| | quality, significance, visualizations,
download, etc.) suitability) experiments, etc.
depends on depends on depends on depends on
Catalogs; controlled Documented Contextual
vocabularies, exchange formats & information, e.g., Documented :
2 . : : data schema, service
ontologies ; geospatial | protocols; documentation,
¢ X KA J 2 ¢ models, protocols,
topical & preservation administrative reports; quality & ote
metadata & legal metadata functionality metadata )

Source: Govoni, D.L. and T.M. Gunther, 2006. Scientific Information Management at the U.S. Geological
Survey: Issues, Challenges, and a Collaborative Approach to Identifying and Applying Solutions
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(Abstract). Geoinformatics 2006—Abstracts. Scientific Investigations Report 2006-5201, p. 19-20. U.S.
Geological Survey, Reston, Virginia.
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8. Peter Fox Lifecycle Diagrams

Presented by Peter Fox, Rennsselaer Polytechnic Institute at USGS CDI August 13, 2010
Denver, CO.
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9. National Science Foundation
Provided by Vivian Hutchinson (USGS) via email on 16 November 2010.

This is the National Science Foundation's data lifecyle: (taken from the program
solicitations for NSF DataNet projects)...How does it compare to what we are
addressing?

* Data deposition/acquisition/ingest - Provide systems, tools, procedures, and capacity
for efficient data and metadata deposition by authors and others; acquisition from
appropriate sources; and ingest in accordance with well-developed and transparent
policies and procedures that are responsive to community needs, maximize the potential
for re-use, and ensure preservation and access over a decades timeline.

* Data curation and metadata management - Provide for appropriate data curation and
indexing, including metadata deposition, acquisition and/or entry and continuing
metadata management for use in search, discovery, analysis, provenance and attribution,
and integration. Develop and maintain transparent policies and procedures for ongoing
collection management, including deaccessioning of data as appropriate.

* Data protection - Provide systems, tools, policies, and procedures for protecting
legitimate privacy, confidentiality, intellectual property, or other security needs as
appropriate to the data type and use.

* Data discovery, access, use, and dissemination - Provide systems, tools, procedures,
and capacity for discovery of data by specialist and non-specialist users, access to data
through both graphical and machine interfaces, and dissemination of data in response to
users needs.

* Data interoperability, standards, and integration - Promote the efficient use and
continuing evolution of existing standards (e.g. ontologies, semantic frameworks, and
knowledge representation strategies). Support community-based efforts to develop new
standards and merge or adapt existing standards. Provide systems, tools, procedures, and
capacity to enhance data interoperability and integration.

* Data evaluation, analysis, and visualization - Provide systems, tools, procedures, and
capacity to enable data driven visual understanding and integration and to enhance the
ability of diverse users to evaluate, analyze, and visualize data.
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10. NDIIPP Preserving Our Digital Heritage

Fig. 1. Traditional Preservation Versus Digital Preservation

Digital content requires active management throughout its entire period of use.

Traditional Preservation

croaiion distribution I|brary/ar<?h|ves preseryatuon long-term
collection action access
Digital Preservation
creation distribution hbrary/arqhwes long-term
\ collection ~_access
preservétion preservétion preservation
action action action

Source: National Digital Information Infrastructure & Preservation Program, Preserving
Our Digital Heritage: The National Digital Information Infrastructure and Preservation
Program 2010 Report, A Collaborative Initiative of the Library of Congress.
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11. What Researchers Want

A literature study of researchers’ requirements with respect to storage and access to
research data.

SURFfoundation

PO Box 2290
NL-3500 GG Utrecht
Author Martin Feijen

February 2011

Creative Commons Attribution 3.0 Netherlands License.

Figure 1: Domains, Data Stores and Curation Boundaries

Thes domam Ineoives the come research Ths comain swoles researchers This domain invobves the putlic sphere
tean es they underuke de rescarch, owside the core team o they (publication in the serse of making
waoly wihn s uegle Fstieution calaberses with eolisagane, often putie). Accass il umaly be open 1o
Access |5 ofom tightly cosurolied = acrow Inytvetioes, Access is more sl

" and aralycet re > open, but ace everythirg s sharsd

Version 14, hplendrenireloerned, 070ecl?

Source: Treloar, A. and Harboe-Ree, C. (2008). "Data management and the curation continuum: how the
Monash experience is informing repository relationships”. Proceedings of VALA 2008, Melbourne, February.
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12. EPA Project Life Cycle

U.S. Environmental Protection Agency

Assess& Rate
Performance \‘.
‘{“ Repositories

Publish Results E‘

& Communicat \ ,“
Analyze Data &
Observations

Science Portfollo

Administrative Portfolio
Technology Portfolio

Figure 1.4-1. EPA project lifecycle.

b

» v
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The project lifecycle presented in figure 1.4-1 is a generic model of how science is conducted at its most
elemental level. Questions are posed, and projects are planned and resourced to answer those questions.
Previous results, data, and publications are reviewed for relevance. Experiments are designed and
conducted, and results analyzed and published. The cycle repeats, incorporating lessons learned from
previous iterations. Because data often have utility beyond individual projects, the data lifecycle (also
presented in figure 1.4-2) [next page], overlaps but differs from the project lifecycle.

—Harnessing the Power of Digital Data: Taking the Next Step.l Scientific Data Management (SDM) for
Government Agencies: Report from the Workshop to Improve SDM. Workshop held June 29 - July 1, 2010,
Washington D.C. March 2011. Report No. CENDI/2011-1. Co-sponsored by the Environmental Protection Agency
(EPA), CENDI (The Federal STI Managers Group), and the Interagency Working Group on Digital Data (IWGDD)
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13. IWGDD’s Digital Data Life Cycle Model

Interagency Working Group on Digital Data of the Office of Science and Technology Policy
[U.S.]
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Figure 1.4-2. TWGDD digital data lifecycle model (NSTC, 2009).

—Harnessing the Power of Digital Data: Taking the Next Step.l Scientific Data Management (SDM) for
Government Agencies: Report from the Workshop to Improve SDM. Workshop held June 29 - July 1, 2010,
Washington D.C. March 2011. Report No. CENDI/2011-1. Co-sponsored by the Environmental Protection Agency
(EPA), CENDI (The Federal STI Managers Group), and the Interagency Working Group on Digital Data (IWGDD)
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14. Scientific Data Management Plan Guidance

2.3 Scientific Data should be Managed According to an SDM Plan that
Covers the Full Data Lifecycle

The Harnessing guiding principle——longer preservation, access, and interoperability require
management of the full data lifecyclel—was clearly supported by the planning team‘s observation that
both data and project lifecycles are critical. Policy should require that data management planning be well
integrated into project planning, as noted in Section 1.4.1. The planning should begin at the inception of
the project/effort and should be an integral part of project planning, budgeting, and management. The
survey and workshop confirmed this need. In fact, 90% of survey participants declared that after a project
begins, a data management plan should be —an ongoing, open-ended, living document that follows the
data through its lifecycle.l Discussions also strongly supported the idea that a data management plan is a
living document. It is this document and its metadata that connect and document the data lifecycle with
the project lifecycle. Survey responses indicate that project data and metadata are both important for
context to allow effective secondary use of data by operational and policy users.

Federal science agencies are heterogeneous with respect to their scientific data policy requirements and
approaches. Data producers often have little incentive to expend resources on extensive data planning that
will primarily benefit secondary users. Research agencies vary from regulatory agencies in this regard.
Regulatory agencies use their data to develop regulations, so they must prepare the data for a known
secondary use. Legal and scientific defensibility must also be addressed in agency policy.

As agencies increase data management requirements, they must also help create or support the
infrastructure needed to allow project managers to fulfill policy requirements. This will ultimately change
the entire agency culture and practice regarding scientific data management. For example, if an agency
provides an institutional repository to its COPs either directly or through supporting initiatives, then
multiple projects could incorporate the repository into their plans for storage and archiving. This will help
the project manager to define this part of the lifecycle and will help to realize economies of scale and
coordination.

As the government looks to its plans for open government through the development of tools such as
Data.gov, it is important to integrate these tools into the overall federal architecture and project lifecycle.
Federal objectives for transparency and open access to data can only be met sustainably and economically
if they are (1) integrated into the business process of science and (2) supported by an interoperable federal
architecture. SDM policies and planning are needed to enable this environment to exist.

At the bottom line, agency policy should acknowledge the importance of the project lifecycle context in
the data management lifecycle to facilitate data reuse.

—Harnessing the Power of Digital Data: Taking the Next Step.l Scientific Data Management (SDM) for
Government Agencies: Report from the Workshop to Improve SDM. Workshop held June 29 - July 1, 2010,
Washington D.C. March 2011. Report No. CENDI/2011-1. Co-sponsored by the Environmental Protection Agency
(EPA), CENDI (The Federal STI Managers Group), and the Interagency Working Group on Digital Data (IWGDD)
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15. Linear Data Life Cycle

A linear lifecycle model was suggested as being easier to work with in an operational environment. Figure
A2 shows a linear lifecycle adapted for use. This model was developed by the Environmental Protection
Agency (EPA) Office of Research and Development (ORD). The figure highlights the importance of
governance and communications as key aspects of implementing a lifecycle approach. Element
processes are defined below.

Data Management Lifecycle (DMLC) Phases

Manage Publishing Processes & Autheritative Data

GOVERNANCE AND STEWARDSHIP

Raw Data HQ Enhancemant Dissaminate Soarch & Retrieval

INTEGRATE ‘\ DISCOVER

BaLs e & INFORM

Identify Valuve
PLANNING

Assess, Invenlory,

Bulld Trust for Published | Shared Data

COMMUNICATIONS AND OUTREACH

Figure A2. A linear data lifecycle for use in an operational environment (EPA, 2010b).

1. Plan: Data are assessed and inventoried by open government governance bodies and segment
architects, and high-value sets are identified for sharing with the public through open government
initiatives such as Data.gov.

2. Collect: Data are collected by the source entity, source providers push data to federal source systems,
which provide data in a specified file format, and then deltas are managed by source record tags in the
specified file format.

3. Integrate and Transform: The agencies integrate the raw data that were collected and add value
through various means, including input from individual program offices and scientific research projects.
The data are transformed from their initial state and stored in a value-added state, such as through web
services.

4. Publish: Information resources are prepared for publishing to one or more of the many audiences,
including congress, the public, tribal governments, academia, research and scientific partners in non-
governmental organizations, other federal agencies, and other stakeholders (e.g., industry, communities,
researchers, the media, and Data.gov audiences).

5. Discovery: Agencies manage search and retrieval for various internal and external audiences.
Discovery will become more complex as secondary audiences are supported through open government
initiatives. Secondary audiences need to be informed of the meaning of data as understood by primary
audiences, who are more familiar with the environmental legal landscape.

6. Governance and Stewardship: This element of the process defines governance bodies and agendas,
and it gains acceptance of data steward roles. Governance and stewardship manage the publishing
process for ongoing change control, and they maintain versions of the truth across common data.

7. Communications and Outreach: This aspect provides for inventory of high value data sets, enables
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technologies and controlled vocabularies for re-use, allows for management of information exchange
agreements, and encourage re-use through communications.

—Harnessing the Power of Digital Data: Taking the Next Step.l Scientific Data Management (SDM) for
Government Agencies: Report from the Workshop to Improve SDM. Workshop held June 29 - July 1, 2010,
Washington D.C. March 2011. Report No. CENDI/2011-1. Co-sponsored by the Environmental Protection Agency
(EPA), CENDI (The Federal STI Managers Group), and the Interagency Working Group on Digital Data (IWGDD)
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16. Generic Science Data Lifecycle

Figure C2. The generic science data lifecycle.

The science data lifecycle is given in Figure C2. The data outputs of a science project are freestanding
artifacts that must be maintained intact, secure, and accessible for future uses, foreseen and unforeseen,
but archived or disposed of when no longer useful. Within this linear construct, many data maintenance
feedback loops may be interpreted through this simplified model. Programs will plan next set of data
acquisitions based on discoveries from the current one and would use lessons learned from data
management to plan the evolution of data system for future datasets.

—Harnessing the Power of Digital Data: Taking the Next Step.| Scientific Data Management (SDM) for
Government Agencies: Report from the Workshop to Improve SDM. Workshop held June 29 - July 1, 2010,
Washington D.C. March 2011. Report No. CENDI/2011-1. Co-sponsored by the Environmental Protection Agency
(EPA), CENDI (The Federal STI Managers Group), and the Interagency Working Group on Digital Data (IWGDD)
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17. Cassandra Ladino Hybrid Data Lifecycle Model

USGS Data
Management

Practices
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18. Ray Obuch Data Management — A Lifecycle Approach
USGS Information Management Workshop (May 1997)

What is The Life Cycle Approach to Data Management?

The Data Management Life Cycle Phases

1) Creation

2) Dissemination
3) Access

4) Use

5) Preservation
6) Evaluation

Phase 1
Creation
Production Agency Perspective

Create Government information in a variety of useful formats and in
consultation with other program partners.

Comply with 17 USC 105
17 USC Sec. 105. - Subject matter of copyright: United States Government works

Copyright protection under this title is not available for any work of the United
States Government, but the United States Government is not precluded from
receiving and holding copyrights transferred to it by assignment, bequest, or
otherwise

Phase 1
Creation
Central Operational Authority Perspective

Facilitate communication between Program partners in the design and
development of information products and services

Phase 1
Creation
Participating Libraries Perspective
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As intermediaries, cooperate with Program partners in the design and
development of information products and services and facilitate user
feedback.

Phase 1
Creation
End User Perspective

As primary clientele, cooperate with Program partners in the design and
development of information products and services.

Phase 2
Dissemination
Producing Government Agencies Perspective

Provide government information products and services through multi
faceted dissemination programs at no cost to the public through
participating libraries.

Phase 2
Dissemination
Central Operational Authority Perspective

Distribute or coordinate the distribution of products and services in a timely
fashion.

Provide a variety of dissemination options and channels.

Phase 2
Dissemination
Participating Libraries Perspective

Work with other program partners to ensure the timely dissemination of
government information through a variety of dissemination programs.
Phase 2
Dissemination
End User Perspective

Work with other Program partners to require that government information is
being disseminated through a variety of channels and that it is appropriate to
their needs.

Phase 3
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Access
Producing Government Agencies Perspective

Release products and services in a timely and useable fashion.

Notify Program partners through the Central Authority about existing,
planned, changing, or discontinued products and services

Develop GILS and other locator systems to help identify government
information products and services.

Phase 3
Access
Central Operational Authority Perspective

Identify, obtain, or provide access to government information products and
services regardless of format.

Develop catalogs, pathfinders, and other locator systems to identify
government information products and services.

Establish standards and enforce regulations that ensure Program
compliance

In sales program, charge no more than marginal cost of dissemination.

Phase 3
Access
Participating Libraries Perspective

Provide timely access to government information at not fee to the user
regardless of their geographic location or ability to pay.

Share resources and expertise through interlibrary loan, document delivery,
reference assistance, and electronic networks.

Supplement distributed Program products with commercially produced
indexes, publications and equipment necessary to meet

public needs.

Phase 3
Access
End User Perspective

Own publicly supported government information products and services and
therefore must always have Guaranteed access to them.

Phase 4
Use
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Producing Government Agencies Perspective
Provide documentation, software, technical support and user training.

Phase 4
Use
Central Operational Authority Perspective

Distribute/coordinate access to government information to program partners
a no charge.

Phase 4
Use
Participating Libraries Perspective

As intermediaries, assist users in the identification, Location, use and
acquisition of government information Regardless of format.

Phase 4
Use
End User Perspective

Government information products and services must Always be provided in
usable format to the public.

Phase 5
Preservation
Producing Government Agencies Perspective

Cooperate with other Program participants to ensure That all information
products are archived, accessible, accurate, and compatible with current and
future technologies.

Phase 5
Preservation
Central Operational Authority Perspective

Ensure that all information products are archived, accessible, accurate, and
compatible with current and future technologies.

Phase 5
Preservation
Participating Libraries Perspective
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Cooperate with other Program participants to ensure That all information
products are archived, accessible, accurate and compatible with current and
future technologies.

Phase 5
Preservation
End User Perspective

Must always have access to government information in well-preserved,
accessible, and accurate condition.

Phase 6
Evaluation
Producing Government Agencies Perspective

Solicit and consider input from Program partners in the evaluation of
government information products and services.

Phase 6
Evaluation
Central Operational Authority Perspective

Provide avenues for the evaluation of the Program Including advisory
councils, Federal agencies, libraries, and the general public.

Phase 6
Evaluation
Participating Libraries Perspective

Work with other Program partners to determine the success of the Program
through formal and informal evaluations.

Phase 6
Evaluation
End User Perspective

Establish criteria and provide through formal and informal evaluation the
necessary feedback to determine the success of the Program.

Conclusions

Adopting the “life cycle” approach and evaluating work flow and data flow
throughout the organization will:
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Facilitate communication and planning

* Improve current data management

» Help meet the demand for digital products & data
* Enhance return on investment by:
Accomplishing tasks on time and within budget
Re-utilization of data and information
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19. USGS Data Management Plan Framework (DMPf) - Smith, Tessler, and McHale,
2010 [Climate Effects Network (CEN) and Alaska Science Center (ASC)]

The DMPf recognizes three distinct phases in research-based data management:
(1) Research Data Management

(2) Preservation Data Management

(3) Data Exposure and Delivery

Each of these phases involve data management activities but they have different overall
objectives, utilize different people, roles, and skills, and usually imply different funding,
physical infrastructure, and technical requirements and support functions. All share the
goal of providing for the quality, provenance, and contextual integrity of the data, yet there
is a glaring need for some level of coordination, such as research requirements that
facilitate preservation, and preservation metadata and formats that facilitate dataset
cataloging and delivery. The missing connection simply highlights our current lack of
enterprise-level data management standards (either DOI or USGS) and an overall data-
integration strategy.

In particular it is important to recognize that the Research Data Management Cycle is
separate from the Preservation Data Management Cycle, although the two are often
discussed simultaneously, and often place an unacceptable ‘data management’ burden on
the research team when they are not preservation specialists. Data-sharing through
Exposure and Delivery activities after the conclusion of the active research phase is often
viewed as an ‘end point’ separate from the others, yet the best data source for delivery to
users will be obtained from those well-preserved and documented data stores
(preservation archives) that resulted from well-documented data developed during the
active research phase. These pieces of a full DMPf are separate and interrelated, but an
effective data management strategy requires that they be interdependent as well.

Many opportunities for confusion, conflict, and working at cross-purposes in data
management activities can occur when the separate nature of the three DMPf phases
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are not recognized and acknowledged.
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20. BLM Data Management Handbook (and related materials)

e The Data Life Cycle is designed to provide a framework for data management.

e That framework is intended to allow for management of the data independent of the
system or application that it resides in.

e The Data Life Cycle has been intentionally drawn to be ‘non-linear’.

e While there is a logical pattern to the life cycle, where necessary, the user may move in-
between stages as needed.

e Itis also important to note that QA/QC is located in the center where it can touch on all
stages of the life cycle.

Data Life Cycle

’ARCHIVE{ ACQUIRE

MAINTAIN

.

ACCESS

-

All the questions of documentation, storage, quality assurance, and ownership then need to be answered
for each stage of the data life cycle, starting with the recognition of a need, and ending with archiving or
updating the information.

QA/QC involved with each stage are:
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e Plan: Decide on the quality level, method for measuring quality and how often the quality should be
evaluated.

e Acquire: Establish the data acquisition acceptance criteria and the acceptance testing process.

¢ Maintain: Conduct on-going data improvement.

e Access: Review and confirm access permissions.

e Evaluate: Evaluate quality control procedures, acceptable quality levels, and quality control results.

e Archive: Ensure metadata file is current and is archived with the actual data.
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21. ARL Joint Task Force on Library Support for E-Science

Final Report and Recommendations to the Scholarly Communication Steering Committee,
the Public Policies Affecting Research Libraries Steering Committee, and
the Research, Teaching, and Learning Steering Committee

(http://www.arl.org/bm~doc/ARL_EScience_final.pdf)

From the perspective of the life cycle of research data, preservation occurs through the
stages of data production and the creation of research outputs represented on the bottom
row. Long-term preservation in this model consists of the practices followed in caring for
the data, which is represented by the box on the right side of the figure. Data curation is
characterized on the top row by the stages of data discovery and data repurposing, which
make use of the preserved data. The activities of these two functions bring new value to the
collection through analyses of the metadata, which display aspects of the collection in new
light, and the creation of new data from the existing data collection.

v I

N Data >
» ) Repurposing "'\ Data
Study
Concept &
Design =
B

The “KT Cycle” in the diagram represents the processes of knowledge transfer. This life
cycle diagram comes from Charles Humphrey, “E-Science and the Life Cycle of Research”
(2006) available online at http://datalib.library.ualberta.ca/~humphrey/lifecycle-
science060308.doc.
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22.U.S. Department of Health and Human Services Key Components

Office of Research Integrity,
U.S. Department of Health and Human Services:
Key Components of Data Lifecycle Management

Key How it Relates to
Concept Responsible Conduct of Research

| Data Ownership | Concerns who has the legal rights to the data and who
retains the data after the project is completed, including the
PI's right to transfer their data between institutions

| Data Collection | Concerns collecting data in a consistent, systematic manner
throughout the project (reliability) and establishing an
ongoing system for evaluating and recording changes to the
project protocol (validity)

| Data Storage Concerns the amount of data that should be stored - enough
so that project results can be reconstructed

‘ Data Protection | Concerns protecting both written and electronic data from
physical damage as well as damage to data integrity,
including tampering or theft

: Data Retention | Concerns how long project data needs to be retained
‘ according to various sponsors' and funders' guidelines, and
the importance of secure destruction of data

Data Analysis Concerns how raw data is chosen, evaluated, and interpreted
into meaningful and significant conclusions that other
researchers and the public can understand and use

| Data Sharing Concerns how project data is disseminated to other
researchers and the general public to share important or
useful research results; also, when data should not be shared

| Data Reporting | Concerns publication of conclusive findings after the project
is completed

17
Guidelines for Responsible Data Management in Scientific Research, ori.hhs_gov/education/products/ clinicaltomsﬂata.pdf

Presented by Jose-Marie Griffiths, Bryant University, at the National Science Foundation
Research Data Lifecycle Management Workshop Princeton, NJ July 18-20, 2011.
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23. Interuniversity Consortium for Political and Social Research (ICPSR)
Preservation over the Data Life Cycle

Planning for Preservation over the Data Life Cycle
g 2 3 4 5 6 7

After-
Deposit

Project Data
Start-up and Collection Data
Data and File Analysis
Management Creation

Preparing
Data for

Proposal
Planning

Depositing
Data Archival

Activities

Sharing

and Writing

Anticipate archiving costs and challenges

Create a data management plan

Follow best practices for data and documentation
Manage master datasets and work files
Determine file formats to deposit

Comply with dissemination standards and formats

Set up support for data users
Courtesy of Cole Whiteman, ICPSR 15

No ookobpR

Presented by Jose-Marie Griffiths, Bryant University, at the National Science Foundation
Research Data Lifecycle Management Workshop Princeton, NJ July 18-20, 2011.
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24. William Michener DataONE: Data Life Cycle Management

DataONE: Data Life Cycle Management

William Michener, University Libraries University of New Mexico

()

Analyze Assure

ntegra

Describe

Discover Deposit

-
/
\
5.1

Data®ONE

Presented by William Michener, University of New Mexico, at the National Science
Foundation Research Data Lifecycle Management Workshop Princeton, NJ July 18-20, 2011.
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25. IBM Aspects of Lifecycle Management - Research

Aspects of Lifecycle Management — Research

= Utilization of research paper

Usage history

Metadata enrichment

Usage Pattern / Citation

Collaboration / sharing

= Data Management
Access security

Right and privileges
Digital Asset Management

|

|

Stewardship / Data Curation

= Storage Management
— Tiered storage

Archiving

Digital preservation

Data Storage / centralize vs decentralize

Discarding / disposition

Presented by Imtiaz Khan, IBM, at the National Science Foundation Research Data Lifecycle
Management Workshop Princeton, NJ July 18-20, 2011.
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26. University of California San Diego Digital Curation Program

Prospective RCl Workflow: DRAFT
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Submitted by David Minor, University of California San Diego Libraries and San Diego
Supercomputer Center, Declan Fleming, Ardys Kozbial, and Brad Westbrook, University of
California San Diego Libraries to the National Science Foundation Research Data Lifecycle
Management Workshop Princeton, NJ July 18-20, 2011.
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27.University of Miami Scientific Data Lifecycle

2. “The State of Data”

Data in motion means that data exists in a number of states from its generation
to its eventual archiving. Normally, the scientific data life cycle can be described in the
following process:

Data acquisition

Management and storage

Processing/modeling

Post-processing analysis and data mining

Integration

Decision Support and Knowledge generation and preservation
Archiving

Submitted by Nicholas F. Tsinoremas, Joel Zysman, Christopher Mader, and Jay Blaire,
Center for Computational Science, Universtity of Miami, to the National Science Foundation
Research Data Lifecycle Management Workshop Princeton, NJ July 18-20, 2011.
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28. Managing Research Data Lifecycles through Context

Data Life Cycle

Associated objects:
Design documents;
Grant proposal;
Hypothesis;
Methodology;
Grant award;

IRB protocol

Data Collection
Hierarchy

Associated
objects:

Field notes

Lab notes

Data corrections
Instrument
calibrations

)]
=
U

(S

Code book
Software

Associated objects:

Article, dissertation, etc.

=y

Publication

Submitted by Grace Agnew and Ryan Womack, Rutgers University Library, to the National
Science Foundation Research Data Lifecycle Management Workshop Princeton, NJ July 18-

20, 2011.
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29. Purdue University Research Repository Collaborative Model

Facilitative technology

Submitted by D. Scott Brandt, Purdue University Libraries, to the National Science Foundation
Research Data Lifecycle Management Workshop Princeton, NJ July 18-20, 2011.
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30. Data Lifecycle Management at Dell

Aspects to Data Lifecycle Management

Making Data Available

Making sure data is

How, what, when, why “correct”

Presented by Jeffrey Layton, Dell, at the National Science Foundation Research Data
Lifecycle Management Workshop Princeton, NJ July 18-20, 2011.
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31. John Faundeen & Ellyn Montgomery “Spins”

USGS Data Lifecycle Model
Draft No. 2
7-7-2011
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Roles and Timeline
(left to right reading)

Scientist Data Manager Records Management Progra

Program/Project Scientist
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Left to Right Flow With Loop Back Options

Scientist Data Manager Records Management Prograd

Program/Project Scientist
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Scientist Role

Scientist

Program/Project Scientist
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Data Manager Role

Data Manager
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Records Management Program Role

Recoards Management Progray
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Scientist Data Manager ecords Management Progi

Program/Project Scientist
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Scientist

Program/Project Scientist

Scientist
Collect/Ingest/Acquire
Process
QC/QA
Analyze
Data/Metadata Integration Prep
Publish

Responsibilities
(lists vs. bubbles with overlaps colored)

Data Mnnagcr Records Management Prograd

Data Manager
Data/Metadata Integration Prep
Data Discovery/Access/Share/Web Services
Preservation Planning
Publish

Data Migration/Transformation

Records Management Program
Data Discovery/Access/Share/Web Services
Appraise
Data Rescue
Long-Term Preservation
Data Migration/Transformation
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Program/Project Scientist
Inception/Planning
Business Requirements
Data Management Plan

Linear Model — Who Does What When (with overlaps colored)

Project Start to Finish Timeline
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Scientist
Collect/Ingest/Acquire
Process
QC/QA
Analyze
Data/Metadata Integration Prep
Publish

Data Manager
Data/Metadata Integration Prep

Data Discovery/Access/Share/Web Services

Preservation Planning
Publish
Data Migration/Transformation
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Records Management Program
Data Discovery/Access/Share/Web Services
Appraise
Data Rescue
Long-Term Preservation
Data Migration/Transformation
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Ellyn Montgomery “spin”
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32.DataTrain Model 1
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Open Access Post-Graduate Teaching Materials for
Research Data Management in Archaeology

Created by Lindsay Lloyd-Smith (2011)
Module 2 Data Lifecycles and Management Plans

Acknowledgements

This material was created by the JISC-funded DataTrain Project based at the Cambridge University Library.

Project Manager: Elin Stangeland (Cambridge University Library)

Project advisors: Stuart Jeffrey (Archaeology Data Service), Sian Lazar (Department of Anthropology, Cambridge University), Irene
Peano (DataTrain Project Officer — Social Anthropology), Cameron Petrie (Department of Archaeology, Cambridge University), Grant
Young (Cambridge University Library), and Anna Collins (DSpace@Cambridge Research Data and Digital Curation Officer).

Image credits:

Slide 3 images from left to right:

The Haddon Library courtesy of Cameron Petrie, Department of Archaeology, Cambridge University.

Surveying at Charsadda Pakistan, courtesy of Cameron Petrie, Department of Archaeology, Cambridge University.
John Krigbaum recording human skeletal remains from Niah Cave, Sarawak. Photograph: L. Lloyd-Smith.
Archives des députés allemands: www.flickr.com/photos/hamadryades/2549161782/

Harrisson Excavation Archive field notebook, image courtesy of the Sarawak Museum

Rob Law printing out PhD Thesis. Photograph: L. Lloyd-Smith

Slide 4: DCC Data Lifecycle and image of Checklist for a Data Management Plan courtesy of the Digital Curation Centre

Creative Commons Licence

The teaching materials are released under Creative Commons licence UK CC BY-NC-SA 2.0: By Attribution, Non-Commercial, Share-
Alike. You are free to re-use, adapt, and build-upon the work for educational purposes. The material may not be used for commercial
purposes outside of education. If the material is modified and further distributed it must be released under a similar CC licence.
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33. DataTrain Model 2

- » 1
Preservation Ciaats

& Re-Use

4. 2
Deposit i
PhD & Data Active Use

<
Selection &
Evaluation




CEOS Data Life Cycle Models and Concepts
CEOS.WGISS.DSIG.TNO1 Issue 1.2  April 2012
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34.Steve Tessler Data Management Cycles

A\

[ Catatd |

Preservation Data Management Cycles — semiannual audit, refresh, media rotation
Continuous acquisition and archive activities

72N

OO0

Multi-agency, Long-term Monitoring - Annual Research Data Management Cycles
Hand-off to Preservation cycle is Scheduled for annual/semiannual DM cycle

(B

Independent, Short-term Research Project Data Management Cycles (1-5 years)
Hand-off to Preservation cycle at end of project or at multi-year project set-points
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35. Peter Fox Full Life Cycle of Data

Producers

Experience

Information Knowledge ‘Wisdom

Stimulus Understafding

Research

Local Personal
Context

Presented by Peter Fox, Rennsselaer Polytechnic Institute at USGS CDI August 13, 2010
Denver, CO.



CEOS Data Life Cycle Models and Concepts

CEOS.WGISS.DSIG.TNO1

Issue 1.2

April 2012

36. Guide to Social Science Data Preparation and Archiving: Best Practice
Throughout the Data Life Cycle

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step7
Project Data 2 After
p’::ﬁﬁ:;szln d Start-up and Collection > Data' > p,s:?:?:? > Depositing > Depqsit:
Writin Data and File Analysis Sharing Data Archival
9 Management Creation Activities

> Conduct review of > Create data > Follow best practice > Manage master > Address disclosure > Complete relevant > Collection evaluation
existing datasets management plan > For data, address datasets and work risk limitation forms > Additional

> Determine whether > Make dedisions dataset integrity, files > Determine file > Comply with confidentiality review
project will produce about variable names, > Set up appropriate formats to deposit dissemination > Data processing
anew dataset documentation form labels, and groups; file structures > Contact archive for standards and > Metadata preparation

> Describe special and content coding; missing > Back up data and advice formats > Possible preparation
archiving challenges, > Conduct pretests data documentation! for online analysis
especially informed and pilot tests of > For documentation, and data
consent and materials and explore use of DDI enhancement
confidentiality methods standard; include all > Preservation of data

> Identify potential relevant > Support for data users
users documentation

> Determine costs elements; document
related to archiving constructed

> Contact archive for variables

\_ advice

2009 - 4t edition from Inter-University Consortium for Political and Social Research

(ICPSR)

Published by: ICPSR Institute for Social Research University of Michigan P.O. Box 1248 Ann
Arbor, MI 48106.




CEOS Data Life Cycle Models and Concepts
CEOS.WGISS.DSIG.TNO1 Issue 1.2  April 2012

37. Steve Tessler Data and System Lifecycle Models

Plan > Specif>

The Data Llfecycle

Fan ) Anahas)) Desiy) Buid )) Test ) Depoy) Malia

The System Development Lifecycle (SDLC)

Figure 1.2 The Data Lifecycle and the System Development Lifecycle
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38. University of Virginia Library

Research Life Cycle

Data Re-Use Datae Depc.sh

e L P ,——

Discovery Archive

v
Plroposcl s Project Data Data Data el End of
Planning Start Up Collection Analysis Sharing Project
Writing

Re-Purpose

Data Life Cycle

Obtained 8-12-2011 from University of Virginia Library Scientific Data Consulting site URL
http://www?2 lib.virginia.edu/brown/data/
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39. Mario Valle

Scientific Data Management

Someone said: “We are drowning in data, but starving of information”. And this is
particularly true for scientific data. This happens also for business data, but here they
had more time to learn. They implemented data architectures, created data warehouse
and used data mining to extract information from their data. So why don't study and
implement something similar for scientific data? The solution can be to setup a
Scientific Data Management architecture.

Scientists normally limit the meaning of Data Management to the mere physical data
storage and access layer. But the scope of Scientific Data Management is much boarder:
it is about meaning and content.

Below I listed common problem and opportunities in scientific data access. Then |
collected what are considered the parts of a Data Management solution. A list of
references and examples of data access and scientific data collections follow.

The paper ends with more implementation oriented issues: a survey of some scientific
data formats, planning for a possible implementation and a survey of the supporting
technologies available.

Most of this paper notes and information have been collected and studied for one
specific project. But really the ideas collected are generally applicable to the kind of
scientific projects that uses the CSCS computational and visualization services.

Problems and opportunities

Problems that can be found in current scientific projects are for example:

e Limited file and directory naming schemes. Some project data repositories are simply big
flat directories.

 Scientists retrieve entire files to ascertain relevance.

e No access to important metadata in scientists' notebooks and heads.

e Un-owned data with dubious content after the end of project or PhD thesis.

But the increasing of scientific data collections size brings not only problems, but also a lot

of opportunities. One of the biggest opportunities is the possibility of reuse existing data for

new studies. One example is provided by the various Virtual Observatory initiatives in

Europe and USA. The idea is summarized below:


http://lmhwww.epfl.ch/Publications/Theses/Perrig/PerrigPhD.html
http://www.cscs.ch/
http://www.euro-vo.org/index.html
http://us-vo.org/
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Scientific Data Lifecycle
From this (publish and forget)..

instruments acquisition literature
tools

temporary analysis
storage tools

O

phenomena /
experiments

||IIH%I

Mario Valle (mvalle@cscs.ch), CSCS, 3 June 200G

Scientific Data Lifecycle
..to this one

experiments persistent studies
repositories

O\b ————
O TRME
1 ]
o’ fr—

O— —
o —
TBRME

—7

@ e e 8
t” Mario Valle (mvalle@cscs.ch), CSCS, 3 June 200G

Obtained 8-12-2011 from Mario Valle Web > Scientific Data Management > Introduction
URL http://personal.cscs.ch/~mvalle/sdm/scientific-data-management.html
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40. Michigan State University Records Life Cycle Model

RECORDS LIFE CYCLE

PRESERVE
(ARCHIVES)

DESTROY

Obtained 8-30-2011 from Michigan State University Archives and Historical Records URL
http://archives.msu.edu/records/
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41. GeoMAPP Geoarchiving Process Lifecycle
"The Geoarchiving Process Lifecycle

1.Establishing key relationships
2.Inventory

3.Appraise

4.Data Preparation

5.Transfer

6.Ingest

7.Preservation

8.Access http-/iwww.ipce.ieflifecycle. html
9.Business planning for sustainability

www.geomapp.net

As presented by Steve Morris, North Carolina State University on behalf of GeoMAPP at the
Society of American Archivists Annual Conference, August 26, 2011 Chicago, IL.
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42.Jeff de La Beaujardiere's proposed Data Management Framework

Data Management Framework
Principles
Governance
Architecture
Standards
Assessment
2 2 2 ° o
goles|ssle8| 88
© O © O ® O T O o O
o9 o o2 | g og
i o =1 4 =i

Data Lifecycle

Planning and Production
Activities

4

Data Management
Activities

4

Usage
Activities

I U

IVHa

IVHa
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Planning and Requirements Definition

Production
Activities

Data

Management

Activities

Data Lifecycle

Usage
Activities

Planning and Requirements Definition

Data Production
. Activities
Lifecycle

Data
Management
Activities

Usage
Activities

Planning
Development
Deployment
Operations

Collection
Processing
Quality Control
Documentation
Dissemination
Cataloging
Preservation
Stewardship
Usage Tracking
Final Disposition

Discovery
Reception
Analysis
Product Generation
User Feedback
Citation
Tagging
Gap Analysis

Planning
Development
Deployment

E Operations

Collection

Processing
Quality Control
Documentation
—Dissemination

Preservation
Stewardship

Final Disposition

— Discovery
— Reception
Analysis

Product Generation———

User Feedback —

Citation E—— =

Cataloging -+

Usage Tracking +—+

Tagging —_—

Gap Analysis

J:

IVHa

L4VHa
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43. Sarah Demb Continuum Model

Evidential Vector

Dimension 1
DOCUMENT
ACCOUNTABL
ACTS

| Dimension 2
CAPTURE
RECORDS

rganisationa
Individual

Authority

Vector Transactional

Socketal Vector

Dimension 4 . Dimension 3

ENSURE _ ORGANISE
SOCIETAL aagre Fases RECORDKEEPING
MEMORY REGIME

Recordkeeping Vector

Obtained 9-8-2011 through correspondence with Sarah Demb.
URL http://john.curtin.edu.au/society/graphics/continuumm.jpg
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44, USGS Data Life Cycle Model (2012)

PLAN }:{){ ACQUIRE }:D‘ PROCESS }:Dl ANALYZE }:{>{ PRESERVE }:{>|

PUBLISH
/ SHARE

as

Describe (Metadata, Documentation)

Manage Quality

Backup & Secure
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45. ARMA International Life Cycle

Vo

ARMA International grants John Faundeen, archivist with the U.S. Geological Survey,
permission to share the attached life cycle graphic with the Committee on Earth
Observation (CEOS) Working Group on Information Systems and Services (WGISS) and the
U.S. Geological Survey for educational purposes. © 2011 ARMA International,
www.arma.org. Used with permission.

Vicki Wiler, Director of Publications, ARMA International, 11880 College Blvd., Suite 450, Overland Park, KS 66210 USA
+1913.217.6014 / +1 888.299.3239, vicki.wiler@armaintl.org / www.arma.org (10-3-2011)



http://www.arma.org/
mailto:vicki.wiler@armaintl.org
http://www.arma.org/
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46. JISC Simon Hodson Research Data Lifecycle

Supporting the Research Data Lifecycle

Inspiring innovation

Annotate
Create

Discover

Publish Appraise

Hand Over? Discard

Source: Simon Hodson, Programme Manager, Managing Research Data, Digital
Infrastructure Team, Wednesday 12 October 2011 JISC Webinar. Obtained 10-12-2011
from URL
http://www.jisc.ac.uk/media/documents/events/2011/10/Research%20Data%Z20Challen
ge%?20presentation.pdf
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47. United Kingdom Digital Archive Research Data Lifecycle

g .
/‘}:\:
> 4 CREATING
DATA
RE-USING PROCESSING
Creating data DATA

* design research

* plan data management (formats,
storage efc)

» plan consent for sharing

* |ocate existing data

» collect data (experiment, observe,
measure, simulate)

« capture and create metadata

' GIVING ACCESS
‘ TO DATA

ANALYSING
DATA

PRESERVING
k DATA

Obtained 10-17-2011 from URL http://www.data-archive.ac.uk/create-manage/life-cycle
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48. Lisa Dunn Data Flow Model

Data Flow

Create

(cores, logs, GIS
data, field notes...)

Apply
(exploration, educate,
research)

Publish

(journals, websites,
reports...)

Preserve

Presented by Lisa Dunn at the Geological Society of America Annual Conference held in
Minneapolis, MN October 9-13, 2011.
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49. Joint Information Systems Committee (JISC) Information Environment

Ingest H Storage H Access

Remote | ommmm
storage/escrow

Figure 4. Simplified Model for the JISC Information Environment focusing on
implementation of storage and preservation planning

Preservation
planning

The model proposed for archival storage in the JISC Information Environment largely fits
that which exists or is being put in place for JISC-funded archival services (UK Data Archive
or the Arts and Humanities Data Service, which have duplicated off-site storage of their
holdings). Similar arrangements on a time-limited or renewable basis would be applicable
to hosted services.

Obtained 13 March 2012 from http://www.dlib.org/dlib/july04/beagrie/07beagrie.html.

Article
The Continuing Access and Digital Preservation Strategy for the UK Joint Information Systems Committee
(JISC) from D-Lib Magazine July/August 2004, Volume 10 Number 7/8 ISSN 1082-9873.



http://www.dlib.org/dlib/july04/beagrie/07beagrie.html
http://www.dlib.org/dlib/july04/authors/07authors.html#BEAGRIE
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50. Make it Digital New Zealand'’s Digital Content Life Cycle

Describing
Y
Creating Di gi tal Managing
__ - Content Life
Cycle
Selecting Preserving
Using &
Reusing l Il.)i.scovering

“Today we can easily discover, share and use our knowledge and creativity using
technologies in ways vastly different from the pre-digital era. Our ability to do this will
only increase over time. The Make it Digital approach is to identify elements of good
practice for digital content creation based on an understanding of the digital content life
cycle. Key to the life cycle and how long your digital content will survive is the use of open
standards.”

Obtained 13 March 2012 from http://makeit.digitalnz.org/guidelines
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51. CASPAR Preservation Work Flow
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CASPAR - Cultural, Artistic and Scientific knowledge for Preservation, Access and Retrieval
- is an Integrated Project co-financed by the European Union within the Sixth Framework
Programme (Priority IST-2005-2.5.10, "Access to and preservation of cultural and scientific

resources").

Obtained 13 March 2012 from
http://www.casparpreserves.eu/Members/cclrc/Presentations/caspar-preservation-

work-flow/at download /file.jpg



http://www.casparpreserves.eu/Members/cclrc/Presentations/caspar-preservation-work-flow/at_download/file.jpg
http://www.casparpreserves.eu/Members/cclrc/Presentations/caspar-preservation-work-flow/at_download/file.jpg
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52. USGS Central Energy Resources Team “A Data Management Life-Cycle”

 USGS

science for a changing world

Central Energy Resources Team
Data Management

A Data Management
Life-Cycle

Introduction

Documented, reliable, and accessible data and information are
essential building blocks supporting scientific research and
applications that enhance society's knowledge base (fig. 1). The
U.S. Geological Survey (USGS), a leading provider of science
data, information, and knowledge, is uniquely positioned to
integrate science and natural resource information to address
societal needs. The USGS Central Energy Resources Team
(USGS-CERT) provides critical information and knowledge on
the quantity, quality, and distribution of the Nation's and the
world's oil, gas, and coal resources.

By using a life-cycle model, the USGS-CERT Data Manage-
ment Project is developing an integrated data management system
to (1) promote access to energy data and information, (2) increase
data documentation, and (3) streamline product delivery to the
public, scientists, and decision makers. The project incorporates
web-based technology, data cataloging systems, data processing
routines, and metadata documentation tools to improve data
access, enhance data consistency, and increase office efficiency.

Implementation

In a life-cycle model, data and information are transformed into
tangible products and knowledge by a continuous flow in which
the output of one process becomes the input of others (fig. 2).
Our task-oriented "Find, Get, Use, Deliver, and Maintain"
strategy incorporates life-cycle concepts and directs USGS-CERT
data management tasks and implementation.

Strategy Components:

Find Collect, identify, and inventory data assets from
project research and other internal and external
sources.

Get Assemble, organize, and document data and
products.

Use Develop and advocate tools, guides, and templates

to support projects.

Deliver Transfer data to users and assist authors in creating
paper publications and digital (CD-ROM and World
Wide Web) products.

Maintain Archive, document, and upgrade data,

software, and hardware on a continuing basis.

This strategy has resulted in the development and use of
numerous tools, techniques, and applications designed to manage
information within CERT. These products facilitate data flow
within the life-cycle model.

Knowledge

lALANS IR AL

Information

Data
Figure 1. Access to organized and documented data
and information increases knowledge.

Summary and Future Directions

The Data Management Project addresses USGS science goals and
affects how the Central Energy Resources Team manages data
and carries out its programs. The tools and processes developed
are based on the life-cycle approach and our "Find, Get, Use,
Deliver, and Maintain" strategy. Implementing this strategy is
improving data organization and access, enhancing project
efficiency, and expediting product delivery. The tools are
currently being utilized within CERT, and with continued
documentation, adaptation, and development, they have
application beyond Team and organizational boundaries.

For More Information, Please Contact:

David Ferderer dferdere@usgs.gov 303-236-3611
Product and Utility Development By:
Chris Skinner

Greg Gunther

303-236-4608
303-236-4608

cskinner@usgs.gov
ggunther@usgs.gov

U.S. Department of the Interior
U.S. Geological Survey

Printed on recycled paper

USGS Fact Sheet FS-163-00
January 2001
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Data Management Components, Tools, and Utilities

Find/Get

Team Data Library

Documented spatial data repository. Data accessed
by projects via dynamic internet map serving and Inven-
tory Database applications.

Archive Library

Long-term storage and maintenance of data and publi-
cations. Offline data storage connected to Inventory
Database.

Inventory Database

Database of Team Data and Archive Libraries. Users
can browse holdings by project, theme, or custom
searches.

Use

Metadata Utilities

Web-based metadata creation tools designed for non-
technical users. Tools provide online help, examples,
and links to Federal standards.

Data Processing Utilities

‘Web-based resource providing computer system
tutorials, data conversion FAQ’s, processing routines,
and automation scripts.

Project Design
Project-level data management guidelines promoting
stewardship, archiving, and scalable data organization.

Intranet Resources

‘Web-based resource providing CERT and USGS
access to data resources, World Wide Web links, system
support, and other shared resources.

Deliver
CD-ROM Templates

Development of innovative guides, techniques, and
assistance for rapid and consistent digital data
publication.

Hypermedia Publications
Easy-to-use internet documents designed to serve the
public as well as USGS users.

Maintain
Continual Maintenance

Maintain and upgrade system components as needed.
Incorporates user feedback.

Data Management Documentation
Technical documents, guides, and instructions for data
management applications, policies, and activities.

Figure 2. The "Find, Get, Use, Deliver, and Maintain” components and data management utilities.

Team Dty

External Data

and Information

_ .
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53.12S2 Idealized Scientific Research Activity Lifecycle Model

The 1252 Project produced a lifecycle model of scientific research from the researcher’s
point of view [[2S11]. As such it concentrates on the research, publication and
administrative activities of the researcher, with only a high-level overview of archiving
activity (which, for the most part, will be performed by a specialist). It was used by the 1252
Project to identify gaps in the provision of tools to help automate, accelerate and integrate
the research process.

Schaolaiy Knowledee

Write Froposal

Fublicanons

Database Re

Publish

search

: 'y
Papers, articles

Citztions, References.

> —
Research Outputs

Discover, Access,
Yalidate, Reuse

Research Concept
andfor
Experiment Dasign

(include OMP)

I Curation Activiy I I Publication Activly l

& Repurpose Data l
preserdations,
reports “ l i ar O ™ l
Padt + Feerreview Proposal
Review IPR, Embargo & Access Caontral Comments,
2 Y annctations,
Y ratings eic.
Frepara > Archive, Preservaton & Curation Start Project
Ianuscript {OAIS conformant; Representation Informatian atc )
r T User registration
L data: Insirument
Prepare Documentation, Metadata & Storage allocation data
Supplementary {Reference, Provenance, Context, Calibration etc ) glc,
Data T 3 7 Acquire Sample
- Results Datz Frocessed Data Denved D=ta Raw Daiz
L3 Risk
. > P ¥ — assessment
Wirite Interpret & Process & Check & Conduct Expenment dota: otkier
Usage Analyse - Analyse - Clean e | Generate, Create, sample datz
Report Resufts Data Derived Data Raw Data & Collect Raw Data
Appraisal & Quality Cantrol
Frograms (generate customised softwares)
; Research Activity Administrative Activity Information Flow
KEy: | | |

Source: Ball, A, 2012. Review of Data Management Lifecycle Models. Research Report.
Bath, UK: University of Bath. 13 February 2012.
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54. DDI Combined Life Cycle Model

The Data Documentation Initiative (DDI) version 3.0 Conceptual Model [Str04] contains
a Combined Life Cycle Model for research data, particularly social science data. The
name signifies the fact that the model was formed by combining the initial draft of the
model, constructed from a data application perspective, with elements from another
model [GKO02]. The model is linear for the most part, with one alternative path and one
feedback loop; a graphical representation can be found as Figure 3. It has the following
eight elements.

Study Concept. The earliest stage in the model is the point at which a survey is being
designed. The model includes in this not only the choice of research question to
answer and the methodology for collecting the requisite data, but also plans for the
way in which the data will be processed, analysed and used to answer the question,
and the form that answer will take. Researchers should also define at this stage the
relationships that will exist between the data products of the research.

Data Collection. Examples given of collection methods and sources include surveys,
censuses, voting or health records, commerce statistics or Web-based collections.
Primary and secondary data sources should be clearly distinguished.

Data Processing. Once the input data has been assembled, it is processed and analysed
to produce output data (e.g. a statistic or set thereof) that answers the research
question. These output data may be recorded in a machine-readable form or
human-orientated form such as a technical report.

Data Archiving. In order to ensure long-term access to the data, they should be passed
to an archive rather than merely kept by researchers. The archive not only preserves
the data (and metadata) but also adds value to them over time.

Data Distribution. The data are distributed to users either directly or via a library or
data archive.

Data Discovery. The data may be publicised through books, journal publications, Web
pages or other online services.

Data Analysis. The data may be used by others within the bounds of the original
conceptualization;
for example, picking out key statistics for a research report.

Repurposing. The data may also be used within a diff erent conceptual framework;
examples include sampling or restructuring the data, combining the data with other
similar sets, or producing pedagogic materials.
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Diata
Archiving
Study Data Data Data Data Data
Concept Collection Processing Distribution Discovery Analysis

Repurposing

Source: Ball, A., 2012. Review of Data Management Lifecycle Models. Research Report.
Bath, UK: University of Bath. 13 February 2012.
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55. Capability Maturity Model for Scientific Data Management

Crowston and Qin [CQ11] analysed data management literature to determine the key
practices in the area, and then grouped them into four key process areas that form a
short lifecycle. They did this to inform a new version of the Capability Maturity Model, as
developed by the Software Engineering Institute at Carnegie Mellon University, dedicated
to research data management.
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Source: Ball, A., 2012. Review of Data Management Lifecycle Models. Research Report.
Bath, UK: University of Bath. 13 February 2012.



