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Sustainability by Organisational &GWDG

Structures

Technologies are changing continously
The formats and interfaces change
The requirements increase with the increasing data volumes

Technologies alone are not sustainable

Project fundings are limited
Long-term operation of services is not easy after a project ends
Software components can be discontinued because of changes in technology
Also institutes may loose their funding or change their focus
Services can only be operated sustainable, when the organisational
structures are also sustainable
Sustainability by diversity
Chosing established and easily accessible technologies
Openness
Long-term funding
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Structures - An Example: EPIC

= European Persistent Identifier Consortium (EPIC)
= |tis dedicated to providing a Persistent IDentifier (PID) service
= |ts main scope is European scientific and cultural heritage
communities
= |tis a consortium of four major European scientific
computing centers

 with solid background of national funding authorities

 with long experience in providing reliable, safe and secure
services and technical sustainability

« with a company-like structure
 with the possibility to provide SLAs
« with being involved in several big eScience projects

« with a signed MoU to provide a PID system for the scientific
community
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Members of EPIC: GWDG (1)

= (Gesellschaft fur wissenschaftliche
Datenverarbeitung mbH Gottingen
(GWDG) P
= Compute and competence center for i 2,
the University of Gottingen
and the Max Planck Society

= GWDG was founded in 1970 as a
company (operates on a non-profit
principle)

= |tis located in Gottingen, Germany
= Mission and main tasks:

— Excellent IT infrastructure for
science

— eScience-Support and IT
consulting for excellent research

— Research on innovative services

" /| GEORG-AUGUST-UNIVERSITAT
A GOTTINGEN
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Members of EPIC: GWDG (2)

Characteristics:
= Infrastructure Services:
— Data transfer: > 300 TB per month
— Networking: over 30 000 devices
— Compute Server: 4 clusters
= Hosting Services:
— Mailing: 50 000 customers, 2 Mio. mails per months
— ldentity Management with 80 000 objects
— DB hosting: 100 special databases
= Partner in several eScience & grid/cloud projects:
— DARIAH-DE, CLARIN-D, Paasage, Pericles, etc
= Project leader of the research projects:
— Instant-Grid, OptiNum-Grid
= Other projects: CloudShare, GoeGrid, Kopal, etc
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Members of EPIC: SURFsara

Stichting Academisch Rekencentrum Amsterdam (SARA)

SARA supports researchers in the Netherlands and works closely

together with the academic community, government institutes and
industry

Since January 2013, SURFsara is part of SURF, the collaborative
ICT organization for higher education and research in the
Netherlands.

It supplies — since more than 30 years — a complete package of
 high performance computing and

* Visualization

 high performance networking and

* infrastructure services
SARA is located in Amsterdam, Netherlands

SARA
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Members of EPIC: CSC

| -

IT Center for Science Ltd (CSC) 2

CSC, as part of the Finnish national research .

structure, develops and offers high-quality
information technology services

It provides Finland's most powerful supercomputing
environment

CSC was founded in 1970, reorganized as a
company in 1993 (operates on a non-profit principle)

Facilities in Espoo, close to Otanie campus of
Helsinki University

Staff 180
3000 researchers use CSC’s computing capacity
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Members of EPIC: DKRZ

= German Climate Computing Center

= The DKRZ is a national facility and a major
partner for climate research

= |t provides high performance computing
platforms, sophisticated and high capacity data
management, and superior service for premium
climate science

» DKRZ, the German Climate Computing Center,

was founded in1987 @ DKRZ

KLIMARECHENZENTRUM




The Most Active User Communities ¢.GWDG
of EPIC

= MPG, Max Planck Society

MPG

= CLARIN, Common Language

Resources and Technology C L A R l N

Infrastructure Common Language Resources and Technology Infrastructure

- DARIAH-DE, Digital Research _
Infrastructure for the Arts
and Humanities

NIEDERSACHSISCHE STAATS- UND 800D

= SUB, Niedersachsische Staats- UNIVERSITATSBIBLIOTHEK GOTTINGEN [
und Universitatsbibliothek Gaottingen
- EUDAT R

EUDAT
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Sustainability by Technology

The identifiers have to be resolved and managed on
a distributed manner and on a long-term basis

Building a PID infrastructure is a big challenge:
It must be reliable

o |t must be robust

o It must operate on a long-term

Most of the (PID) organisations chose established
and well-known PID technologies

« Handle, DOI, ARK, URN and many others...

« An example: the PIDs of the European Persistent
|dentifier Consortium




Sustainability by Technology: GWDG
The Handle System

The Handle System is used world-wide
~200 000 namespaces (prefixes) are registered

— monthly ~80-100 million resolutions via the global Handle
infrastructure

— Business model: fee for the registration of a name space

— ]Ic?egistering (creating) a Handle under the namespace is
ree

The basic technology of the Handle-System has existed since
more than 20 years

It is a distributed system (global and local servers)
It scales good

The GWDG operates a global Handle mirror and a global
Proxy server (for Europe)

[prefix of namespace] / [handle]



Example: Infrastructure of EPIC

For the resolution of PIDs
one needs a commonly
agreed process

worldwide handle (PID)
framework

For example, GWDG uses
the prefix 11858

This is integrated into the
general and worldwide
handle framework

The global handle service
delegates all requests for
resolution concerning prefix
11858 to the GWDG

¢.GWDG
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Example: Infrastructure of EPIC

= Assigning, Managing,

Resolving of PIDs Q ii
m (Native) Handle 11858L/J(|):I:ZZZZ-OOOO-0001-6D1D-O sl
Interface ‘ new Data
— [RFC3652] Handle |
System Protocol = e
— [RFC3651] Handle | =
System Namespace = - | [mwURL| | andicServer \ paismia
and Service Definition  ppSservice (GWDG) fr—
= \Webinterface: < 2 =
— REST-based Web SreaRA  (©SC)

Services Interface



¢.GWDG

Overview

= Design Principles of the EPIC PID-Service v2



EPIC PID-Service v2 ¢_GWDG

Design Principles

= Basic design principles of REST

1) Use standard HT TP methods

2 ) Be stateless

3) URIs should be intuitive

4) Client chooses the data format (XML, JSON)
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Design: (1) Standard HTTP Methods

The basic functions of persistent storage:
create, read, update, delete (CRUD)

To create a PID (=resource) on the server

— use POST

To resolve a PID (=retrieve or read a resource)
— use GET

To modify a PID (=change the state of a resource or
to update it)

— use PUT
To remove a PID (=delete the resource)
— use DELETE
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Design: (2) Be Stateless

Services need to scale to meet increasing performance
demands

To decrease the overall response time of a Web service

— Special topology of servers: server clusters or
infrastructures for load-balancing and failover
— Requests can be forwarded from one server to the other

* no state or context held locally — simplified design and
implementation

— Web service clients have to send complete, independent
requests

» requests must include all data (parameters, context) needed by
the server-side component to generate a response

» within the HTTP headers and body of a request
Each request to the PID-Service must include all data!
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Design: (3) URIs should be intuitive

URI: addressing resources

— describes the location of something anywhere
In the world from anywhere in the world

URI should require little, if any, explanation to
understand what it points to

URI should be straightforward, predictable, and
easily understood

One way to achieve this usability is to define
URIs like a directory structure
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Design: (3) URIs should be intuitiv

= World wide Handle system:
= http://hdl.handle.net/11022/123456
= PID-Service root
= http://pid-test.gwdg.de/pidservice/
= URIs like a directory structure:
= http://pid-test.gwdg.de/pidservice/handles/
= http://pid-test.gwdg.de/pidservice/handles/11022/
= http://pid-test.gwdg.de/pidservice/handles/11022/123456



Design: (4) Client Chooses the GWDG
Data Format

This allows a variety of clients written in different
languages running on different platforms and
devices

Using MIME types and the HTTP Accept header

(content negotiation) lets clients choose which
data format is right for them

minimizes data coupling between the service
and the applications that use the service

(X)HTML or JavaScript Object Notation (JSON)
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Usage Examples: Used Tools

. Curl:

« ‘curl is a command line tool for transferring data with URL syntax,...,
and a busload of other useful tricks.”

« Curl libraries exist for major (script) languages
o http://curl.haxx.se/
. RESTClient:
« ‘A debugger for RESTful web services.”
. Firefox Add-on
« http://restclient.net/
. Further EPIC PID-Service examples under:
» http://epic.gwdg.de/wiki/index.php/EPIC:API:v2:contribution




EPIC PID-Service v2: QGWDG

Usage Examples

» PID-Service address: http://pid.gwdg.de/handles/
. The current PID-Service’s policy requires authentification
« Username / Passwort in this example: tkalman / MyPassWoRd

. Resolution of the PID 11022/123456, response in HTML format:
« curl -o OUTPUT.html -u 'tkalman:MyPaSsWoRd' “http://pid.gwdg.de/handles/
11022/123456”
- Resolution of the PID 11022/123456, response in JSON format:
« curl -o OUTPUT.html -u 'tkalman:MyPaSsWoRd' -H "Accept:application/json"
“http://pid.gwdg.de/handles/11022/123456”
. Creating a PID, response in JSON format:

« curl -o OUTPUT.html -u 'tkalman:MyPaSsWoRd' -H "Accept:application/json" -H
"Content-Type:application/json" -X POST --data
'[{"type":"URL","parsed_data":"http://www.gwdg.de/TEST/object"}]" http://
pid.gwdg.de/handles/11022/




Resolution of a PID (1)

: Eile Edit View History Bookmarks Tools Help

« DReported .. @ Autoviewe... | 5. 2.AP3r.. | X Anmelden... || O]OutiookW... | [ rC0c20IE... ¢ indexofin...

|BIresTC... @ |/ Problemi.. [{iNewTab | e

@ | B chromeuirestelientcontentrestelient html

O e-2-8

File ~ Authentication ~ Headers ~ View « Favorite Requests ~ Setting ~ HESTclient
[-] Request

Method | GET ¥ | URL | http://dariah-vm07.gwdg.de: 8444 11022/123457 * v m I

Body

Request Body

[-] Response

Response Headers || Response Body (Raw) | Response Body (Highlight) | Response Body (Praview)

| <2xml version="1.0" encoding="UTF-8"7>
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" "http://www.w3.org/TR/xhtmll/DTD/xhtmll-strict.dtd">
<html xmlns="http://wew.w3.org/1999/xhtnl">

<head>
<link rel="stylesheet” href="/inc/bootstrap/css/bootstrap.min.css”/>
<link re stylesheet” hre /inc/bootstrap/css/bootstrap-responsive.min.css"”/>

<base href="/handles/11022/123457/"/>
<link rel="contents” href="/handles/11022/"/>
<title>Index of &#x2F;handless#x2F;110226#x2F;123457</title>
</head>
<body>
<ul class="breadcrumb">
<1i>
<a href rel="home">home</a>
<span class="divider”>/</span>
</1i>
<1i>
<a href="/handles/" rel="contents">handles</a>
<span class="divider">/</span>
</1i>
<li>
<a href="/handles/11022/" rel="contents">11022</a>
<span class="divider"”>/</span>
</1i>
</ul>
<div id="epic_content">
<table class="epic_objects table table-striped table-bordered table-condensed™>
<thead>

anagement

(4]

457’ in (X)HTML Format

le PID resolution and
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Method | GET

v

URL | http://dariah-vm07.gwdg.de: 8444 11022/123457

esolution of a PID (2)

«v K|

Headers

Accept: application/son  x

il Remova Al

Body

Request Body

[-] Response

i Response Headers ;3 Response Body (Raw) | Response Body (Highight) | Response Bady (Preview)

Status Code

Connection
Content-Length

4 Content-Type

5 Date

Etag

7 Last-Modified

8 Server

9. Transfer-Encoding

¢ 200 OK

: Keep-Alive

: 1137

: application/json

: Mon, 16 Jul 2012 08:24:52 GMT

: "UGeawjRgjZFMyJJOhks/Mu"

: Mon, 1€ Jul 2012 08:22:11 GMT

: WEBrick/1.3.1 (Ruby/l.9.2/2012-02-22
: chunked

BACGWDG

Fle - AuNentcalon - Headers - View - Facierequess - seing - RESTClient

Method | GET | | URL hip:fidariah-vm07.gwdg de 8444/ handies'1 10221123457 kv

Headers i Remone 4

Acceptappicatcnfsn

Body

Request Body

[-] Response

Pecpcnse Headers | Responos Body (Faw) | Reepnse Body (HNIghy | Respanss Body (Prevew

nidxt: 1,

reypen

"parsed_data": "hetp://wwwser.gudg.de/ ~thalman/ downloads/ formtest.php",

ndagan: " 2d242Vs2X i Iqucbhu',

1387426931,

1.
"admin_read": true,

: "0.NA/11022",
"adminldIndex": 3,

"pexms®:
"2dd_handle": true,
“delete handle": true,
"add_MA": false,
"delete NA
“modify_value": true,
"zemove_value": true,

£alse,

“2dd_value

"list_handles": false
1

Y
"data": "B/MAAAAKMCS50Q308xMT AyMgAAAMMAAA=:
“timestamp": 1342426831,

28



Fie ~ Authentication ~  Headers ~  View ~ Favorite Requests ~  Satting ~ RESTClient
[-] Request

Method  PUT ¥ URL | http://dariah-vm07.gwdg.de: 8444 11022/123457 * v | J

Headers il Remova Al

Content-Type: application/son >

Body

http://www

[-] Response

\

Response Headers Response Body (Raw) Response Body (Highlight) Response Body (Praview)

N1

1. Status Code : 201 Created
2. Connection : Keep-Alive
3 Content-Length : 405
4. Content-Type : text/html; charset="UTF-8"
53 Date : Mon, 16 Jul 2012 08:22:13 GMT
& Etag : "UGeawjRgjZFMyJJOhks/Mu"
Last-Modified : Mon, 1€ Jul 2012 08:22:11 GMT
8. Location ¢ http://dariah-vm07.gwdg. de: 8444/handles/11022/123457
9. Server : WEBrick/l1.3.1 (Ruby/l1.9.2/2012-02-22

Transfer-Encoding : chunked

lution and

aGWDG

a request in JSON format

20
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ps

o

Questions? -

Thank you!




