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Chapter 1
Introduction
1.1 Purpose

This LSDA Data Preparation Handbook serves as a guide for the organization and
preparation of data intended for submission to the Life Sciences Data Archive (LSDA).
This document describes procedures to be used for preparing data to meet LSDA archive
standards. It is intended that the use of this document will inform an investigator or flight
project team of the exact procedures and formats needed for submission of data to LSDA.

1.2 Audience

This handbook is intended for scientist and engineers in the life sciences community who
are in the process of, or will be, submitting experiment, payload, mission, or hardware
data to LSDA. It is designed primarily for data producers that are new to LSDA.

However, persons already familiar with LSDA data submission procedures may also find it
useful as a reference.

LSDA has developed requirements and standards for data to help ensure that the data it
provides to users in the science community are complete, accurate and easily accessible.
LSDA works with flight projects during all phases of the mission; before launch to help
flight personnel develop data acquisition plans, during the mission to archive any data that
is downlinked, and after the mission to archive data produced through laboratory analysis.
This handbook is intended for all types of data suppliers and developers working with
LSDA.

1.3 Document Scope

The information included here describes the first version of KSC LSDA data preparation
procedures for preparing data sets to meet the LSDA standard. These procedures set forth
the practices of data submission to KSC’s LSDA Project. Future versions of this
documents will supersede information given herein.

1.4 Document Overview

This Handbook is organized by the steps involved in the data preparation and submission
process. The requirements, standards, and procedures presented here reflect the most
recent LSDA updates.

1.5 Related Documents

The LSDA ‘Post Flight Document Preparation Guidé should be used in

conjunction with this handbook, for an explanation of the complete set of deliverables due
to NASA upon completion of a flight experiment.

1.6 Overview of LSDA

LSDA was created by NASA to provide a means of archiving data that is produced from
life sciences flight experiments. Sponsored by NASA'’s Life and Bioimedical Sciences and

Applications Division (Code UL), LSDA provides a system of organization and support
that is designed to stimulate research, facilitate data access, and support correlative

page 2



analysis. The LSDA’s primary customer is the Life Sciences research community, but it is
also used by students, educators and the general public.

The Life Sciences Data Archive (LSDA) Project is responsible for collecting and
disseminating data of NASA funded Life Sciences space flight investigations. The data
archived in the LSDA is produced by both intramural and extramural investigators funded
to perform flight experiments through NASA grants. It is anticipated that the archive may
grow to include data from intramural and extramural investigations which are completely
ground based.

The LSDA is based upon a distributed archive structure with responsibilities distributed to
LSDA Nodes at various NASA Centers responsible for flying experiments. There are the
LSDA Project Nodes which are responsible for the actual collection and cataloging of data,
and there is a LSDA Data Distribution Node which is responsible for dissemination of the
data to the user community. The LSDA Project Nodes are located at Ames Research
Center, Johnson Space Center and Kennedy Space Center. The Data Distribution Node is
located at Johnson Space Center and can be accessed via the World Wide Web at
http://Isda.jsc.nasa.gov/.

1.7 Public Access to Archived Data

Access to LSDA data is handled through the LSDA Data Distribution Node. Users enter

the LSDA through the World Wide Web (WWW). They are provided a Master Catalog

which is comprised of a relational database with a WWW forms interface. The catalog
allows users to search and find data that meet their needs. Users are given various areas in
which to search. Most users locate data by searching for a particular experiment and then
viewing the information provided about the data. Data and documents also can be
searched for via hardware, research subject, mission, personnel, sessions and
biospecimen. Once data or documents of interest are located they can be downloaded or
ordered through links in the catalog.
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Chapter 2
Why Submit Data to LSDA?

As a NASA funded investigator your are obligated to turn over your data produced from a
flight experiment, one year after flight. This requirement has been developed in order to
ensure that this valuable and rare national resource is properly protected and is available to
others. The LSDA was developed in order to make the submission and location of data
easier. Scientist not immediately familiar with the archive system must be able to locate
data sets of potential interest and be able to extract meaningful subsets of data for further
study. With this in mind LSDA has established:

» Standards for identifying and organizing Life Sciences Data sets.

» Common nomenclature and data structures for cataloging and archiving life sciences
data.

» A catalog system which allows users to serach for the location of data and documents
and a distribution system which allows them to be easily downloaded or ordered.

» Data management expertise which is available to both Flight Projects and Principal
Investigators for the development of archival protocols and procedures prior to flight.

LSDA not only seeks to preserve data that might otherwise be lost or poorly documented,
but to make all data readily accessible to an ever-increasing community of potential users
through the World Wide Web.
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Chapter 3
What is a Data Set?

One of the objectives of the LSDA is to introduce consistency in the contents and
organization of Life Sciences Experiment / Project Data Sets. The LSDA has established the
an archive guality data set must include everything that is needed to understand and utilize
the data. Towards this goal, the LSDA has developed this handbook.

The remainder of this handbook focuses on the process of preparing and submitting data to
LSDA. To do this effectively, you must first understand the terminology used within the
text to describe different levels and groupings of data, as well as, the terminology used to
describe its physical organization.

3.2 What is Data ?

The data collected and archived by the LSDA consist of measurements of various
parameters in spreadsheet form, electron-micrographs, echocardiographs, video tapes,
RACAL tapes, analog tapes, physical specimens, microscope slides, photographs, and
hard copy logbooks, lab books and other documents.

3.2 What is a Data Set?

The organization of Life Sciences Data can be quite complex. Producing an archive quality
data set means including everything that is needed to understand and utilize data. The
relationship between the data and everything else can be complex also.

To distinguish between different levels of data, groupings of data, and relationships
between data and everything else, the following terminology will be used.

Data set a data set most often refers to a collection of data organized in a scientifically
relevant fashion. The LSDA organizes data elements into data sets by experiment or
payload.

Data Element a single piece of data such as an electronmicrograph or a spreadsheet.

Some concrete examples are:

* A graph showing summarized data, e.g. mean pooled data (n=7) of body mass
fluctuations during the preflight, inflight and postflight periods of a mission

» A spreadsheet showing analyzed data, e.g. individual subject data of erythropoeitin
levels preflight and postflight

» A spreadsheet showing raw data, e.g. individual organ weights from rodent
dissections.

* An electronic data file of raw telemetered data.
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Catalog informatiort descriptive information about a data element (e.g. mission on which
the data were collected, time of data collection, biomedical parameters measured,
description of the hardware or method used to collect the data).

Documents- textual material which describes the data set. This can include documents
which outline the methodology and/or processes used to collect the data, and can
include references to science publications and other text useful for interpreting the data.

3.3 How Data Sets are Physically Organized

The data set components identified in Section 3.1 must be organized onto digital media for
deep archiving and distribution. Data sets are organized via experiment. Since the main
mechanism for distribution of data is via on-line downloading, the data is downloaded
through the catalog.
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Chapter 4
The Data Preparation Process

There are six steps to the delivery of data sets to the LSDA.

1) Orientation - Learning what LSDA expects

2) Archive Planning - deciding what to archive, when and generally how

3) Archive Design - Learning the details of putting an archive data set together

4) Data set Assembly and Validation - pulling the pieces together

5) Data Set Reviews - review by LSDA and yourself to determine the completeness and
guality of data set

6) Delivery - passing the final complete data set over to LSDA

Subsequent chapters of this handbook provide detailed information for completing each of

these steps. These steps to submit Life Sciences data to the LSDA are similar whether the
data are being submitted from a Principal Investigator or a Flight Project.
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Chapter 5
Orientation

This section describes the first phase of the archive process. During this phase contact is
established between LSDA and the Principal Investigator and the Payload Mission
Manager.

5.1 Establish Contact with LSDA

The first point of contact with LSDA will be through the LSDA Manager at KSC. The
LSDA Manager coordinates support for all aspects of archiving active flight project data
and past flight projects for KSC funded investigations.

5.2 LSDA Orientation Material

During the Science or Payload Verification Test (SVT or PVT) for your Payload you will
meet with the LSDA Manager who will explain the archive process and discuss NASA'’s
archive requirements. During this meeting you will be provided several LSDA documents
to help in your understanding of the LSDA requirements. These documents are:

» Understanding the LSDA (An Investigators Guide)
» LSDA Brochure

» KSC LSDA Data Preparation Handbook

* KSC LSDA Postflight Document Preparation Guide

At this point the you should name an“Experiment Archive Coordinator”. This person will
act as the lead for preparing documentation for the archive and will work with the LSDA
representative to properly archive the experiment.

5.3 Provide General Information to LSDA

In order to begin the process of archiving your experiment certain information will be
important for you to provide to the LSDA after this meeting these include:

* Experiment description {objectives and approach},

» Types of data to be collected {measurements in spreadsheets, electron micrographs,
light microscope slides, DNA analysis, etc..}

* Volume of data expected (i.e., 1 gigabit of spreadsheets, 30 Electron Micrographs)
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Chapter 6

Archive Planning Checklist

Prepare a Data Transfer Plan (DTP)

Plan for Updates to the DTP

Keep LSDA Informed

Prepare Preliminary Accomplishments Report (60 days Postflight)

Prepare Final Research Report (1 year Post Flight)

O OO O O o

Prepare Data Submission Package (1 year Post Flight)

page 9



Chapter 6
Archive Planning

For Active flight projects, archive planning consists of identifying the data to be archived,
developing a detailed archiving schedule and defining data flow. Part of this planning also
defines roles and responsibilities of the various people involved in producing the final
archive products.

6.1 Prepare an Data Transfer Plan (DTP)

The Data Transfer Plan (DTP) provides a detailed description of the production and
delivery plans for archive products for a project.

The contents of a DTP include:

1. Alist of proposed data elements for archive, including a general description of the
science content of each data element.

2. The storage method, storage medium, count, total size, processing level, etc., of each
proposed data set.

3. Proposed data transfer mechanism (disks, harddrives, FTP).

4. LSDA will also provide assistance in developing the DTP at the request of the project.

6.2 Plans for updates to the DTP

It is inevitable that changes will occur that will effect the DTP. In particular, detailed data
set lists and schedules found in the DTP appendices often develop over time, making these
appendices “working” guidelines for archive planning. The LSDA Project Manager should
be notified of changes to these plans as they occur, and document revisions should be
scheduled periodically. Changes include additions, and/or deletions of products, changes
in schedule and changes in quantity, product content or format.
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Chapter 7
Archive Design

Archive Design consists of:

» areview of LSDA standards
» data product design

» data product development

» catalog development

This chapter describes each of these activities. These tasks are not meant to be sequential.
In many cases there may be several iteration between the various steps.

7.1 Review LSDA Standards

When developing your data for archiving you must keep in mind that it needs to accessible
and usable to the Space Life Sciences community. LSDA has developed standards to help
you in organizing and describing your data. This handbook should provide you with a
basic understanding of what the LSDA standards are and how to implement them with your
data.

For active flight project a Data Preparation Workshop will be held with you during one of
your trips to hanger L. This workshop will focus on what the LSDA standards are etc....

The LSDA standards for different types of data are as follows:
Spreadsheets - Microsoft Excel

Documents / Text - Microsoft Word

Images - photographs (will be scanned) or Digital images - Tiff image format
Log / Lab Books - Xerox copy of original

Light Microsope slides

7.2 Data Product Design

This activity includes the determination of the contents, the file format and the catalog
records for the data element.

Each data product must contain information to make it usable to the general sceintific
community. To do this it is required that the data be in the LSDA required formats (see
section 7.1) and be labled clearly. For example if the data object being submitted to the
LSDA is a spreadsheet, it is required that it contains a title, each column be clearly labled
and it has a legend that describes what each column header means and what was being
measured. (EXAMPLE)

7.3 Data Product Development
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7.4 Data Inventory Catalog

To make a complete submission package a catalog record needs to be produced that clearly
describles the data. The LSDA uses a Data Inventory Catalog to do this. The data
inventory catalog contains fields with the information LSDA needs to adequatly describe

the spreadsheet.

To produce the catalog record you would use the World Wide Web to access a data
inventory catalog provided by the LSDA for your experiment. The caltalog is a database
with a WWW forms interface (Figure 7.4.1) . The form contains fields that you fill out to
describle the data.

This catalog is also a useful tool for you to track the data being produced in your labortory
as it is being produced. By utilizing the catalog as a labortory tracking tool it not only
organizes your data to make it more useful to your lab, but it also makes the final delivery
of data to the LSDA less cumbersome and time consumming.

Figure 7.4.1
Data Inventory Information
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7.4.1 Catalog Fields and Valid Values

The following fields of information are used in the inventory catalog to describe the data.
Soce fields have values that have been specified by the LSDA project. These values are in
pull down menus or check boxes on the inventroy catalog web page.

Catalog Number

Unique identification number, supplied by the appropriate project, that identifies each data
element. This fields values are automatically entered into the catalog when a record is
created.

Collection day

Day or range of days on which the data set element was collected
L-x
Ix
R+x

Ranges: L-x to R+x
or Report as a list
L-5

FD2

FD3

R+5

Collection phase
Flight phase in which the data were collected
Preflight
Inflight
Postflight
Not applicable
Not reported

Data collection site
Site where the raw data were collected
Kennedy Space Center (Life Sciences Supoport Facility - Hanger L)
Investigator laboratory
Shuttle/Spacelab
Dryden Flight Research Facility (DFRF)

Data element description
Should describe the contents of each data element, including subjects involved, main
parameters measured as well as the timeframe in which they are measured.

Data element name
Name given to the archived data element; the name should contain enough information to
differentiate it from other similar data elements.
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Data element review_technical remarks
Textual assessments of the data element's quality; should describe any extraneous factors
which have adversely influenced the accuracy of data (hardware problems, subject iliness,
etc.)

Excellent (if there are no problems with the data)

Otherwise, a brief paragraph describing the problem is necessary.

Data medium
The medium on which the experiment data are available.
16 mm film
35 mm film
Ambient temperature
Beta video
Cassette tape
Exabyte tape
Microfilm
Microscope slide
Printed medium
RACAL tape
TEAC tape
Temperature storage -0
Temperature storage %4
VHS video

File format
Format of the archived data; includes version number of software-specific formats. The
following softwares and version numbers are current standards of the LSDA.

Adobe Acrobat

ASCII

Claris FileMaker Pro 2.1

Microsoft Word 5.0

Microsoft Excel 4.0

Not applicable (if document is only available in hardcopy form)

Level of processing
Reflects the degree of data reduction and refinement of the data element
Analyzed
Processed
Raw
Summarized

Measurement_analysis technique
Parameters measured

Biomedical parameters measured for a particular experiment
see Appendix 1
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Protocol_approach

Methods, tests, or other approaches used during data collection
Asynchronous control
Synchronous control
OES Control

Research Subject ID
Unique identifier for a specific research subject or group of subjects; ID is assigned by
LSDA Level llls

Session_type
Field refers to data groupings. For KSC, this field refers to the type of experiment group
the subjects belong to

Delayed Flight Profile Test (DFPT)

Flight

Ground control

Start time

Year, followed by start time of data element collection
Valid values don't apply to this field
Use Not available if no start time is listed

Stop time
Year, followed by start time of data element collection

File name
File name for documents available in electronic form
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Chapter 8

Data Set Assembly and Validation
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Chapter 9

Data Set Reviews
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Chapter 10

Delivery
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