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Biological
Ecological
Sciences

RESEARCH

L EDUCATION

Collaboratories and Manpower

Observatory Information Synthesis Hubs
Networks  Management System - and Nodes

Fundamental Research

Necessary of information manage

. system
Primary data

Management ¥y’ Discovery,
Archivi Retrieval,

&
Curation Integration AAForecasting

Informatics

An Eco-cyberinfrasturcture vision

M e

b
[i———
— [ Data management

o s
i
collectin
r Data transfer 9

R _

o

Data application

An international envolved platform

Technical application of ecoinformatics

(—/%

Software tools Information exchage standard

Biology

_ e

Information Sharing

+ Machine handle (Web Service Grid
Computing)
+ Data exchange (XML) INetworking

Softwares implementation and
application

DiGIR TAPIR »  Kepler
M" Sy T end SN
rpl e

o=

Metacat-based ecoinfomation
management in Taiwan

EML o WA | mH¥




Non-centralized data-infomation

Agriculture|

Forest

sonaipa
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Database Metadata
Server

system

Data sharing:
the basement of
«ws - management policies

Raw data + metadata
=data

i = The features of the Web
| dmn | - . Link, open public, sharing
wetrn
- S
RGN
(L

[ R%s
~ | Mt

The "traditional" cycle of data usage

RS 'Y

=

Analysis Raw Data
and

modeling

The new route of data usage

Archive
of Data

Analysis Selection and

Synthesis, publish, and knowledge
re-generation

i W LT
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Collection and €7 extraction \ |
Collecti modeling | / i
ollection
Original | m‘n .
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Planning Problem Defiton jPlanmng
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How Taiwan Fir distribution will be
influenced by global warming effect?
[E—_—




Taiwan Fir Distribution Predicted

Any Single Problem Requires Many Data Sets
Any Single Data Set Serves Many Applications

THE GLOBAL EARTH OBSERVATION
SYSTEM OF SYSTEMS
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Introduction of Ecological
Metadata Language

Chen, Chien-Wen
2012,Sep,5

Why data archiving?

« Preserve datasets, re-use of data,
elevation of the value of datasets

« Sharing, integration, synthesis of research
datasets can promote the coopration for
long-term, large scale research topics

« data publishing, data paper, data citation

Publishing data papers

— data provider get reward from data publishing

* A new creature in the biodiversity world:
the data paper ¢ ¢

dryad.org/2011/06/03

in-the-biodiversity-world-the-data-paper/)

« PenSoft data publishing guideline

(http: netipage php?P=23)

« International repositories of data
KNB (g aindexisp) GBIF (oo
Dryad (o saracryad o)

ecoinformatics

ESA Ecological Archive

http://esapubs.org/archive/archive_D.htm

Ecological Research
htp:/h pringer. lif 11284

= o

Ecological Research

hitpi/h -3814/2MUD=] pap
f==—-)
—o
= il L]

Data archive

Metadata

— Data content description and definition of the
fields in tables

Standard
— Wa3C validated exchange protocol
Tool

— Improvement of dataset describing and
archiving

What is ‘Metadata’?

* Meta

— after, beside, between, beyond, or with
Metadata:

— Information about data

— Data description

— Data about data

“higher level information that describe the
content, quality, structure, and
accessibility of a specific data set”
Michener et al., 1997

Characteristics of Research Data

Satellite
High | |mages Gis
Weather
Stations
Data
Volume
(per
dataset) Primary Biodiversity
Productivity 5 Data
Gene Sequences Soil Cores
I
Low High

Complexity/Metadata Requirements




Why metadata is important?

Date Temp Precip.

(VVVVMW"\)

Obs. #1 /2@'@)928 29.4 18.4

29.7

Obs. #2 | 20040929

040930 28.9

Obs. #3

Metadata
ta
Genus Common Name /| Observer
Quercus White Oak Smith, D. -Jul-1935
Quercus alba ‘White Oat Doe, J. -Sep-1920
Quercus rubra Red Oak Fisher, K. -Jun-1998
Quercus rubra Red Oak James, J. -Sep-1920

Well-documented data have increasing
value over time

Serendipitous
-

Discovery
\

[ Intersite
~ Synthesis

Gradual Increase
Data Equity

Data Value

Methodological Flaws;
Instrumentation \
Obsolescence "

Non-scientific
Monitoring

Time

(Michener, Brunt, and Vanderbilt 2002)

Metadata — Two examples
Benson, Barbara

Water temperature data ~ Was collected hourly
was collected hourly at Trout Lake from
at Trout Lake January 1, 2005 to

December 31, 2005
Collected by Barbara
Benson

Both metadata documents are readable by humans, can't be processed
by a computer into new forms because both the content and structure
are different

Trout Lake Temperature
Trout Lake Temperature Water temperature data

Metadata — Content Standardized

Originator: Benson, Barbara Trout Lake Temperature

Trout Lake Temperature Water temperature data was
Water data was hourly at Trout

collected hourly at Trout Lake

Lake Time period: January 1,
Start Date: January 1,2005 2005 to December 31,
End Date: December 31, AT

2005 Originator: Benson, Barbara

Now both metadata documents have the same content ~ title, originator,
etc. but it still can’t be automatically processed by a computer because
the structure is different

Metadata — Structure Standardized

<title>Trout Lake Temperature</titie>  <title>Trout Lake Temperature</titie>

<originator> <originator>
<foriginator> <loriginator>
data data
was collected hourly at Trout was collected hourly at Trout Lake
Lake</abstract> <labstract>
<date> <date>
<start>January 1, tart>January 1,
<end>December 31, 2005</end> <end>December 31, 2005</end>
<Idate> </date>

With standardized content and structure, computers can automatically
extract information from the metadata.

Some other metadata standards

FGDC Metadata Standard ~ Example profile
NBII Biological Data Profile ""_:_'.""'"'_""'
I1SO Metadata Standard

Others:
Dublin Core /
Darwin Core b o T
Global Change Master Directory
Global Information Locator Service
National Environmental Data Referral Service
Ecological Metadata Language (EML)

Abridged History of EML

oa04

oot 4
ot -
“rrma

3

3
TozmE

TFRI get envolved|

Goals of EML

Address lack of dataset documentation

Provide structure to traditionally unstructured information
Aid transition toward synthetic research

Enable both human-readable and machine-readable
metadata

Enable long-term archives

Simple transfer format — ascii text document

Conform to accepted Internet-based standards for the
implementation of EML (XML, XML Schema)
Community-driven development process

Intended to be both ancillary and integral to processing
data




Benefits of EML

 Scalable modulized stardand

Capability of integrating with other present
metadata standards

Well equipped with software

Validated as information technique standard

Prevailing data exchange standard of ecological
research communities

EML Development & Distribution

« Open Source project, welcomes contributions

« Developed by members of the community eml-
dev@ecoinformatics.org

« Currently at Release 2.1.0 » Releases of EML are
downloadable:
http://knb.ecoinformatics.org/software/eml/

Network for Bic

Soltware

Vool Mrtadats Langusge (£M1 ]

EML 2.1.0 modules

eml eml-project

eml-access eml-protocol
eml-attribute eml-resource
eml-constraint eml-software

eml-coverage eml-spatialRaster

eml-dataset eml-spatialReference
eml-dataTable eml-spatialVector
eml-entity eml-storedProcedure
eml-literature eml-text
eml-methods eml-unitTypeDefinitions
eml-party eml-view

« eml-physical

EML modules:
a wrapper container

eml

) o )

[resource ) dataTable

} prysical ] (_attribute ) } spatialRaster }
dmmse ) v ) [ consvam ] (Cspatavesior ]
e )
=)

Completeness level of EML

1. Identification
2. Discovery
3. Evaluation
4. Access

5. Integration

Completeness level of EML

Completeness Level | Description and Major Elements Added
Title

Abstract

Keywords

Owner

Lv. 1: Identification

Parties

Lv. 2: Discovery Contacts

Usage Rights

Lv. 3:

1
2
3
4.
5.
6
7
8

R h project ir

* Methods

Temporal Coverage
Geographic Coverage
Taxonomic Coverage

Completeness level of EML

Completeness Level | Description and Major Elements Added
Lv. 4: Access 9. Attribute list

10. Attribute definition

11. Measurement scale

Lv. 5: Intregration |12, raw data

Elements describing project metadata
and raw data

« Project description (metadata)
— Title, Abstract
— Keywords
Persons and Organization
— Owners, contact persons, associated parties
Research information
— Usage Rights
— Geographic Coverage
— Temporal Coverage
— Taxonomic Coverage
- Methods
— Access Rules

Elements describing project metadata
and raw data

Raw data

Description of datatables
— Attribute list

— Attribute definition

— Measurement scale
Raw data physical file(s)




Editing/management tool and
archiving system

Morpho Metacat

* Metadata editor

« Data archiving system

Web Browser

Morpho

—_—
—

Metacat Server

2

DEMS
(Oracle)
(Postaresal)
-

File System

ToRP

An Example Using EML Document

[4 duta pa
e

Crraie a Statistical Program {rom an Ecological Mctadata Langeage
Document




Introduction and installation of
Morpho

Chen, Chien-Wen
2012,Sep,5

What's Morpho?

* Graphical user-interfaced Metadata editing
tool for scientists

« Java base software
* Multi-language compitabale

- English, Chinese, Franch, Spanish,
Portuguese, Japanese so far.

Morpho Page

Current profile block

Network status block

Account - - lnw wmwmmm
info Chamge prafila:  kevn - Pastward: Logn
Create L create a new profile...
anew | | nework statin:_toogedin |
profiler Vou are
© Logout from retwork...
Status bar Work with data block

¢ Network statue
== Connected with Metacat server
3k Not connect with Metacat server

Login status

€@ User has logged into Metacat server
{3 User doesn't log into Metacat server

* Secure protocol

E2 Using secure protocol connecting to Metacat
i’ Using normal protocol connecting to Metacat

Work with your data:

new data package...

n existing data package...

2 fur an existing data package...

Menu bar: File




Menu bar: Edit

W Darta Package: jucis 72
File [Edit] Search Documentation Data Window H
o Figvert Entity 1o Saved Version

| | Fuever Al Ernitinn to Saved Version

Texn T Tanege;

Menu bar: Search

Fla Gt . Documantation Dats Window Halp

G ﬂg Search.. )
firkr

—|ﬂa Sove Searh —

AR D Rs Gaarch, SeweCaben Relicathip of nders)

& oo Tt IFEITAT (TET THLge of & seed poedutor, Ararthomelie)

Menu bar: Documentation

Menu bar: Data

Menu bar: Window

Dits Package: jsciertion 7.2
Data Package: thiang 26.10
Data Package: Chariung 188

Menu bar: Help

[Fle gdit Semch Docurmntaton Data Window [Helg|
N T W RN B P Ao

EH Morpha User Guide
E intrs to Metadas

Morpho User Guide:
C:\Program Files\morpho-
1.9.1\docs\user\late\MorphoUserGuide.pdf

Menu bar
Glajo|t|e|s|s|w]

button Description

| create anew data package

=] Openaexisting data package

-1 Save data package

||  Duplicate data data package and save locally

- Search for data package

[ #1® =] Refresh, Save search, Revise search

Morpho installation

System requirement

* More than 256 MB physical memories
* CPU frequency higher than 700 MHz
* Instaled Java 1.6 or newer version




Install Java 1.6

¢ Download the JRE installation file of Java SE
6/7 from
http://www.oracle.com/technetwork/java/ja
vase/downloads/index.html

Install Morpho (1/9)

* Download the Morpho installation file from
KNB website
http://knb.ecoinformatics.org/software/inde

X.j -
X.ISp F"" T ey e e——

Install Morpho (2/9)

Install Morpho (3/9)

Install Morpho (4/9)

Install Morpho (5/9)

Install Morpho (6/9) Install Morpho (7/9) Install Morpho (8/9)
e T
st A | e g e %{tl




Install Morpho (9/9)

Execute Morpho program

Create a temperary profile

Create a temperary profile (2)

e

Create a temperary profile (3)

Create a temperary profile (4)

A

Herwork
Lo it Metwor . panmwer £ e o b

Modify Metacat URL (1)

Modify Metacat URL (2)

http://158.108.68.35/kuff/metacat

Create a new profile (1)




Create a new profile (2)

Input the Name of
profile

Create a new profile (3)

Choose
organization

Hit "Refresh” button to
retrieve the organization
from your Metacat
server

==

Create a new profile (4)

Try to login into Metacat

|

— Waelcome to Morpho!
type password >
V2




Morpho practice:
Creating / editing data package

Chen, Chien-Wen
2012,Sep,6

Create data package

Create data package

Create data package (1/15)

Pause the entry

and save to
temporary e (S @
Currect Y
—=T step e =

Create data package (2/15) — Title &
abstract

Create data package (3/15) — Keywords

Create data package (3/15) — Keywords

editing
buttons

Create data package (3/15) — Keywords

Create data package (3/15) — Keywords
[— —

add more keyword sets or
edit existing keyword(s)




Create data package (4/15) —
Persons & organization

Create data package (5/15) —
Dataset owner
[E=reg

Create data package (5/15) —
Dataset owner

Choose 10f 3
among Last Name, |~ -
Organization, and | - -

Position Name: -
""" fill in more fields will be
better! |
)

——

Create data package (5/15) —
Dataset owner
=

add more dataset owner or
edit existing person(s)

Create data package (6/15) —
Contact person

Create data package (6/15) —
Contact person

Can pick previous entry in
the data packages to
specify the same person

Create data package (6/15) —
Contact person

Create data package (6/15) —
Contact person

will modify the
orinigal person
information

. will be created as
_. = separated person
= e information

Create data package (6/15) —
Contagt erson

add more contact person
oredit person(s)




Create data package (7/15) -
Associated parties

Create data package (7/15) -
Associated parties

Create data package (7/15) -
Associated parties

Create data package (8/15) — Research
project information

Create data package (8/15) — Research
project information

title of the parent
project

personnel information
of the parent project

Create dat

package (9/15) — Usage rights

Create data package (10/15) —
Spatial coverage

Create data package (10/15) —
Spatial coverage
e

use point tool to
drag/point out the

choose from predefined -
location list functional buttons
= for point tool

Create data package (11/15) —
Temporal coverage




Create data package (11/15) —

Temporal coverage

[——

simple point in time

Create data package (11/15) —
Temporal coverage

[ ———

range of dateftime

Create data package (12/15) —
Taxonomic coverage

Create data package (12/15) —

Taxonomic coverage

- citation of the reference
= where your taxonomic
— treatment based on

Create data package (13/15) — Methods

e e e

step title

step description

description of
instruments utilized

Create data package (13/15) — Methods Create data package (14/15) — Create data package (14/15) —
— == Access rights Access rights

complete
documentation of
all the steps

.

|

assign the privilege of
accessing for this data
package

specific access
Tights to person(s)

privileges for
person(s)




Create data package (15/15) — Summary

Create data package (15/15) — Summary

Save locally: save the data package
Save to Network: upload to Metacat

Create data package (15/15) — Summary Create data package (15/15) — Summary
[ o
m_ mproagers [ Edit data package
s saved ocally |-
:;'"""'_-"-""_"""'
i remote (on Metacat) data
e e w(mka;e ) dat
R AT : data package copies
| CawE
Edit data package Edit data package
it :—:.-—.._ use "Documentation” menu to edit ks - T -
= saved EML document i ESERE] S S A

Practice

i
|




Morpho practice: Datatable

Importing Raw Data:
The New Data Table Wizard

= Data should be in

ASCII, character-
delimited format

New Data Table Wizard:
Import Type
= Select “Import”

for what you want
todo

= Select = Select

“Create/Import “Automatic” for

New Data Table” how to enter the

from the “Data” documentation

. menu m Select the location
Chen, Chien-Wen of the file
2012,Sep,7

New Data Table Wizard: New Data Table Wizard: New Data Table Wizard:
Table Information Table Information Columns

= Enter aname and
description for the
table

= Enter line to start
importing

= Select whether
the first raw is a

m Select the

= Select whether

characters that
separate values

treating
consecutive
delimiters as one

= Enter aname and
description

m Select the type of
data in the column

= For more
information on
column types, hit

column lable m Check in window “Help’
to ensure the
table looks correct

New Data Table Wizard: Column Types:

Column Types

m Categories were derived from a Stevens 1951
paper on levels of measurement

Unordered — categorical labels with no inherent

ranking (male and female)

Ordered — ranked data (low to high)

Relative — numerical data where values are

evenly spaced (degree Fahrenheit, Celsius)

Absolute — numerical data with a meaningful

zero point (degree Kelvin)

v

v

v

v

» Data-Time — used for temporal measurement
(2008-06-30 14:35:00)

Unordered and Ordered

Hit “Add” to enter
anew code

Enter the code
and its definition
in the space
provided

Select whether
columns have
values other than
the codes listed

Column Types:
Unordered and Ordered

m Can also specify
that columns
contain text
according to a
certain format

m Enter the
description of the
format




Column Types:
Relative and Absolute

Select the units of
measurement
(can define new
unit if necessary)
Enter the
precision of
measurement
Select the number
type

Enter bounds

Column Types:
Date - Time

= Enter the date-
time format

= Enter the
precision of
measurement

m Enter the bounds
of measurement

The Completed Data Package

m Click on a table tab
to view that table
= Click on column

header to see
attribute level
metadata

Click “More” to see
data package level
metadata

Practice

Editing Data Table

= Pull down the
“Data” menu to
select edit and edit
data table
Right-click in table
to edit table
structure or
documentation




Morpho practice: Datatable (2)

Chen, Chien-Wen
2012,Sep,7

Describe datatable

Describe the datatable (1/2)

Describe the datatable (2/2)

describing the exact
location of your raw
— data is deposited

Describe the table - attributes

Import other data

Import other data

Import other data - description

Import other data - finish




Morpho in advance
... more detail about Morpho

Chen, Chien-Wen
2012,Sep,8

Data package? EML
document? Datatable?

Easy to get confused...

 Data package
= EML document + Datatable

Where is 'Morpho'?

Program installation location

« [system disk]:\Program Files\morpho-1.9.1

(IR

(T et iy vill e o

[ ] oo

Data / configuration location

« [system disk]:\Documents and Settings\
[user name] \.morpho (WinXP)

Data / configuration location

* Morpho program files are installed in the
different folder from where data packages
are deposited in.

« Re-installation or update of Morpho
program will not affect the present data
packages.

Secret of .morpho folder

|

simple texts (English
alphabets, number,
hyphen, underline..) are




Secret of .morpho folder

« under the profile folder...
» cache

~ keep temporary file for
data network transfer

« data

~ where data packages
are deposited

* incomplete
~ 'Save for Later and
other interrupted data

 temp
* (profile name).xml

- configuration settings

Secret of .morpho folder

Secret of .morpho folder

« within the data folder...

« contains EML
document files
and raw data
physical files
file name:

— last 2
numbers of
DocID

— example: 4.1

Reversion of data package

How to reversion data packag

e?
[

Deleting data packages

How to delete data package?

Deleting data packages

« confirm message will be prompted...

* means data package with the deleted
DocumentID can't ever be uploaded!

After deletion of data package...

» Only newest version of data package is
deleted!!




So, how to completely delete?

« delete all the data package file which are in
the same profile folder and identifier folder,
and with the same ID number.

'Set preferences...'

Where to find "Set preferences.."

Metacat URL

. 158558 8 ke

to clear temperary
files in ‘cache’ and
‘temp’ folders

Configurations of Morpho

Configuration settings file
« the file is located in .morpho folder

Metacat
connection URL

organization list

system files path

authentication
information

config.xml: Metacat URL

Metacat URL

config.xml: Organization

P

currentprofile.xml

currentprofile.xml

« Contains records the default profile
content from Morpho initialize.

« If you delete the folder which be recorded
by currentprofile.xml, Morpho will crash.

« solution: edit the <current_profile> tag to
existed profile




Profile setting file

« located in profile folder

store the profile
settings

such as first
name, last name,
user name,
Metacat login
account ...

Profile setting file

T

I

I
|

u

Document ID

Format of Document ID

e 3 parts
— Identifier (scope)
— ID number (serial number, each profile
respective)

— version number ID number
« Following files use this format:
« EML document CWChen 3 5
« raw data
« Search Query /.
Identifier Version

[ profile ] folder: data folder

« Example of file name format

— 1D number o

Example: 3.5

Indicate the 3rd file

(EML document or raw data)
— Version number

Example: 3.5

Indicate the 5th version of the|.es
3rd file v

Duplicate the data package

When to duplicate data packages?

« To create data packages with partially unique
metadata.

« i.e..Four data packages only differ in title and other
informations like creator,
contact, methods are the same.

Title 2

Abqgidtasiy
Ab(Title 3
Abc "
Abc Title 4
Abcdefghijk
Abcdefghijk

Title 1
Abcdefghijk

Abcdefghijk

Duplicate

How to duplicate data packages?

How to duplicate data packages?

[Fie tan Saomh Commemtsten Dos o oty
e DB &+

Tagm o Buton s
[YNIAY = :

new document ID | -

Cl ™




Update new raw data

Textfile encoding

When characters become...

Change the encoding of text
I

change the Encoding to 'UTF-8" E'
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