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G
oals

U
nderstand persistent and pervasive identifiers
�

technology
�

services
�

policy

B
rainstorm

 eR
esearch use of identifiers

http://w
w

w
.arrow

.edu.au/P
ILIN

.php
4

O
verview

Identifiers
�

basic concepts
�

technologies

Identifier policy considerations
�

nam
ing, citation

�
w

hat to identify and w
hen

D
em

onstration
�

exam
ple identifier services

eR
esearch use of identifiers
�

scenarios w
e’ve heard

�
your view

s
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P
ILIN

 P
roject

“S
trengthening A

ustralia's ability to use global id
entifier 

infrastructure”

1.
D

evelop
shared, standards-based, persistent identifier m

anagem
ent 

infrastructure

2.
S

upport adoption
of persistent identifiers and services

3.
P

lan for sustainable
shared identifier infrastructure

S
upporting adoption through

�
“proof of concept”

deploym
ent and dem

onstrator services
�

docum
enting best practice
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w
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.edu.au/P
ILIN
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W
hy identifiers?

B
asic idea:

�
separate identification

�
from

 other aspects of a resource 
�

e.g. location, version, m
etadata etc

H
elps m

anage resources over tim
e

�
m

ove
�

replicate/copy
�

version
�

derivative w
orks

�
license

�
re-form

at
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W
hat is an identifier?

O
ur w

orking definition

A
 label

In a context

A
ssociated w

ith an object

0D
T

R
D

1Q
3C

P
ILIN

 project identifier system
:0D

T
R

D
1Q

3C

http://w
w

w
.pilin.edu.au/docum

ents/best-
practices.htm

l

http://w
w

w
.arrow

.edu.au/P
ILIN

.php
8

W
hat is an identifier?

O
ur w

orking definition

A
 label

In a context

A
ssociated w

ith an object

0596007655

10 digit IS
B

N
:0596007655

A
m

bient F
indability, P

eter M
orville
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W
hat is an identifier?

O
ur w

orking definition

A
 label

In a context

A
ssociated w

ith an object

414 555 555

P
hone num

ber: +
61 414 555 555

S
IM

 card

Im
age: N

ight S
tar R

om
anus
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W
hat is an identifier?

O
ur w

orking definition

A
 label

In a context

A
ssociated w

ith an object

1A
F

T
:1

urn:lsid:pdb.org:1A
F

T
:1

F
irst version of the 1A

F
T

 protein in the 
P

rotein D
ata B

ank
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F
ram

ew
ork for identifier qualities

D
efine som

e com
m

only used term
inology:

�
Identifier

�
P

ersistent
�

U
nique

�
Identifier system

�
R

esolvable
�

A
ctionable

It is hard!
�

S
om

e early thoughts …
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Identifier qualities

P
ersistent

�
M

anage and m
aintained for a defined tim

e span

U
nique nam

e
�

T
here exists one and only one w

ithin a context
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R
ealisation

of identifiers

Identifier system
s

�
M

anage labels 
�

S
trings, suffixes, …

�
M

anage contexts
�

N
am

espaces, dom
ains, …

�
M

anage object associations
�

P
rovide (som

e) identifier services
�

P
olice (som

e) policy

F
or exam

ple
�

P
ILIN

 project identifier system
: 0D

T
R

D
1Q

3C
�

H
andles system

 w
ith nam

espace 102.100.272 
hdl:102.100.272/0D

T
R

D
1Q

3C

�
P

U
R

L system
 w

ith dom
ain purl.pilin.edu.au

http://purl.pilin.edu.au/0D
T

R
D

1Q
3C
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Identifier qualities

A
ctionable

�
T

here is a service
that takes an identifier and perform

s an action

A
ppropriate_copy(102.100.272/0D

T
R

D
1Q

3C
) -> closest 

copy of the 
object

B
illing(414 555 555) ->

 latest phone bill

�
O

ften confused w
ith w

eb resolvable / clickable …
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w
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Identifier qualities

R
esolvable

�
S

ubset of actionable …
�

T
here is a service

that takes the identifier and returns inform
ation on how

 to 
gain access to the associated object

H
andles_resolve(102.100.272/0D

T
R

D
1Q

3C
) ->

 U
R

L
S

R
B

_resolve(102.100.272/0D
T

R
D

1Q
3C

) ->
 S

R
B

 sget
com

m
a

nd
Locate(414 555 555) ->

 S
IM

 card +
 cell location

W
eb resolvable

=
 resolvable +

 U
R

I encodable
+

 returns a U
R

L
�

“clickable”
in a w

eb page
http://arrow

.m
onash.edu.au/hdl/102.100.272/0D

T
R

D
1Q

3
C

http://w
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Inform
ation infrastructure

and services
built using that infrastructure 

�
C

ore m
anagem

ent identifier services
�

C
reate, access, update

�
“V

alue-added”
resource m

anagem
ent services

�
C

reate version, F
ind appropriate copy, M

ove resource, …

T
he services:

�
are dynam

ic
�

e.g. F
ind current location of resource

�
require identifiers that are:

�
unique

�
persistent over (som

e) tim
e

�
should them

selves provide reliable action over tim
e

W
hat is identifier m

anagem
ent

infrastructure?

tim
e

services

A
rchival view

 of services
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P
olicy

C
om

m
on policy questions:

�
C

hoosing appropriate nam
es for labels and contexts

�
C

iting identifiers in docum
ents

�
W

hat to identify?
�

W
hen to identify?

H
ere is w

hat the P
ILIN

 P
roject is doing for its outputs …
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P
olicy: choosing a label

G
oals

�
S

em
antically opaque. N

o m
eaning!

�
E

asily citable and succinct.
�

Large enough to identify at least 10
9

different things.
�

F
ast to generate. A

t least one per m
illisecond.

A
pproach

�
B

ased on U
U

ID
 V

ersion 1 identifier
�

C
onverted to base31

�
E

ncoded using num
bers and letters, avoiding vow

els
E

xam
ple

�
0N

8J991Q
H
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P
olicy: choosing a context

U
se H

andle S
ystem

 to encode context

U
se a sem

antically opaque nam
espace

�
102.100.272

�
A

ctually sem
antically obtuse rather than opaque

A
 P

ILIN
 identifier in the H

andle system
:

�
102.100.272/0N

8J991Q
H

http://w
w

w
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P
olicy: C

iting H
andles

G
oals�

R
esolvable. 

�
A

ctionable (‘clickable’) in com
m

on w
eb brow

sers. 
�

P
ersistent (of the citation)

�
R

espectful of the H
andle ow

ner’s citation policy.

A
pproach

�
T

w
o citation encodings

�
H

andle U
R

I
�

hdl:102.100.272/0N
8J991Q

H
 

�
W

eb resolver
service

�
http://resolver.net.au/hdl/102.100.272/0N

8J991Q
H
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P
olicy: W

hat to identify and w
hen?

Inform
ation m

odel

C
uration m

odel
http://w

w
w

.arrow
.edu.au/P

ILIN
.php
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U
se scenarios

H
elps m

anage resources over tim
e

�
m

ove
�

replicate/copy
�

version
�

form
at

�
derivative w

orks
�

license

�
discovery

�
delivery

http://w
w

w
.arrow

.edu.au/P
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W
hy P

ILIN
?

•
M

anaging and discovering digital (and other) resources as they 
m

ove around during their lifecycle

•
E

stablish governance and policy
�

as im
portant as technology in guaranteeing persistence 

•
G

row
ing realisation of im

portance of identifiers w
ith global scope

•
P

rovide shared identifier infrastructure for a range of projects
�

avoiding duplication and enabling interoperability
�

basic infrastructure for repository and registry projects

http://w
w

w
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.edu.au/P
ILIN
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W
hy shared

m
anagem

ent infrastructure?

R
eturn on investm

ent

�
C

o-develop and reuse tools and services
�

Interoperate w
ith other inform

ation infrastructure 

P
articipating across a global netw

orked environm
ent

�
e.g. global access to rapidly m

igrating and proliferating resources

A
ssurance

�
S

hared responsibility for uniqueness of identifiers and persistence 
of identifiers and identifier services

�
N

B
: requires pro-active, trusted ow

nership and shared 
responsibility

S
calability to m

illions (billions?) of identifiers

http://w
w

w
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W
hy based on C

N
R

I H
andles S

ystem
?

•
H

andles in use now
�

by M
E

R
R

I and F
R

O
D

O
 P

rojects
�

G
rid integration underw

ay
•

E
xtensible and scalable architecture
�

w
e can build other (w

eb) services on top of the core services
�

dem
onstrated  ability to build a scale

•
D

eals w
ith non-w

eb resources
•

A
llow

s A
ustralia to be both part of global infrastructure and be

independent
•

H
andle is one instantiation of an abstract identifier
�

W
ant to integrate other identifier services

G
et abstractions, practices and governance “right”

�
expect technology w

ill m
igrate over tim

e

http://w
w

w
.arrow

.edu.au/P
ILIN

.php
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P
roject outputs

1.
M

odel
lifecycle of persistent identifiers and services

2.
B

est practice and policy guides

3.
D

ocum
ent com

m
unity requirem

ents
4.

M
odel identifier m

anagem
ent services

•
T

echnology-independent service genres
•

T
echnology-dependent service expressions

5.
P

ilot
shared persistent identifier m

anagem
ent infrastructure

•
U

sing H
andles system

6.
S

oftw
are toolkits

to aide use of the infrastructure

7.
S

ustainability 
options and proposals
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S
tory so far

•
U

se cases
•

A
bstract m

odel
•

Internal policy docum
ents

•
H

andle toolkits
�

Java A
P

I
�

W
eb-based m

anagem
ent interface 

http://w
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w
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T
he P

ilot Infrastructure

D
evelop using agile

softw
are developm

ent m
ethodology

P
riorities:

1.
B

ase infrastructure: C
N

R
I H

andles S
ystem

2.
C

ore m
anagem

ent services
3.

T
oolkits

4.
Interoperation w

ith other system
ic inform

ation infrastructure
�

A
A

A
, G

R
ID

 H
andles, N

LA
 identifiers

5.
“V

alue-added”
resource m

anagem
ent services

A
ccess

�
F

or exclusive use of project stakeholders
�

P
iloted by selected stakeholders

�
F

R
O

D
O

 and M
E

R
R

I projects  (set of D
E

S
T

 funded projects)
�

e-science data collection
�

S
chools, V

T
E

 and transport sectors

http://w
w

w
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T
hank Y

ou!


