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V. GLOSSARY

ARC

The Advanced Resource Connectoris general purpose, Open Source, lightweight, portable
middleware solution (http://www.nordugrid.org/arc)

CAR Computing Accounting Record
dCache System for storing and retrieving huge amounts of data, distributed among a large number of
heterogeneous server nodes, under a single virtual file system tree with a variety of standard
access methods (http://www.dcache.org/)
DCI Distributed Computing Infrastructure
DEISA Distributed European Infrastructure for Supercomputing Applications (http://www.deisa.eu/)
EGEE Enabling Grids for E-sciencE (http://www.eu-egee.org/)
EGI European Grid Infrastructure (http://www.egi.eu)
EGI- Integrated ~ Sustainable  Pan-European Infrastructure for  Researchers in  Europe
INSPIRE  (http://www .egi.eu/projects/egi-inspire/)
EMI European Middleware Initiative (http://www.eu-emi.eu)
EMI-ES EMI Execution Service
ERINA+ ERINA+ is EU funded project developing and promoting a self assessment methodology for a
systematic socio-economic analysis of research projects (http://www.erinaplus.eu/)
GIN OGF Grid Interoperation Now (GIN) Community Group
gLite The next generation middleware for grid computing born from the collaborative efforts of more
than 80 people in 12 different academic and industrial research centers as part of the EGEE
Project (http://glite.web.cern.ch/glite/)
JSDL Job Submission and Description Language
OGSA-BES = OGSA Basic Execution Service
(O1] Operating System
PGI OGF Production Grid Infrastructure (PGI) Working Group
PRACE Partnership for Advanced Computing in Europe (http://www.prace-project.eu/)
SAGA Simple API for Grid Applications
SDO Standardization Development Organization
SLA Service Level Agreement
STAR Storage Accounting Record
UMD Universal Middleware Distribution by EGI
UNICORE = UNiform Interface to COmputing REsources (http://www.unicore.eu/)
WLCG Worldwide LHC Computing Grid (http://cern.ch/lcg)
WP Work Package
WSRF Web Services Resource Framework

INFSO-RI-261611

2013 © Members of EMI collaboration PUBLIC

3/32


http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://glite/
http://www.prace-project.eu/

i

= IZATION, INTEGRATION AND INTEROPERABILITY STATUS REPORT
AND PLAN
hl_ld ‘MI-DNA3.2.2-1450892-Standardization_Integration_Interop Plan M36-v1.0.doc

EUROPEAN MIDDLEWARE INITIATIVE Date: 30/04/2013

VI. COPYRIGHT NOTICE
Copyright (c) Members of the EMI Collaboration. 2012-2013.
See http://www.eu-emi.eu/about/Partners/ for details on the copyright holders.

EMI (“European Middleware Initiative”) is a project partially funded by the European Commission.
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This document is released under the Open Access license. You are permitted to copy and distribute
verbatim copies of this document containing this copyright notice, but modifying this document is not
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NonCommercial-NoDerivs 3.0 Unported (CC BY-NC-ND 3.0) license
(http://creativecommons.org/licenses/by-nc-nd/3.0/). You are permitted to copy and distribute
verbatim copies of this document containing this copyright notice, but modifying this document is not
allowed. Commercial use of the content of this document is not allowed. You are permitted to copy
this document in whole or in part into other documents if you attach the following reference to the
copied elements: "Copyright (C) 2012-2013. Members of the EMI Collaboration. http://www.eu-
emi.eu ". The information contained in this document represents the views of EMI as of the date they
are published. EMI does not guarantee that any information contained herein is error-free, or up to
date. EMI MAKES NO WARRANTIES, EXPRESS, IMPLIED, OR STATUTORY, BY
PUBLISHING THIS DOCUMENT.
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1 INTRODUCTION

1.1 EXECUTIVE SUMMARY

The third year continued to implement the planned long-term strategy within NA3 based on a number
of core values and pillars. The pillars described in this document are mostly pillar IV (Standards) as
part of the standardization strategies and pillars II (Existing Users), III (New Users) and VI
(Commercial exploitation) as part of the integration strategies. The aspects related to market
analysis; exploitation and sustainability are described in the complementary deliverable of the NA3.2
task.

Achievements of the third year include the increase of standard adoption of the EMI product suite in
general and an increased level of interoperability between EMI products in particular. Beyond
adoptions, EMI contributed and chaired many OGF activities in the third year providing significant
production lessons learned into OGF and emerging next generation specifications. The dedicated EMI
track was continued within OGF to maintain the visibility of the EMI project and its members beyond
its current middleware-centric identities and initial sessions have been given on SciencePAD activities
in order to bring the message of post EMI activities into the standardization community. Also several
final specifications of EMI have been either put in public comment or have already become a Grid
Final Document (GFD) of OGF.

The progress of the integration strategies in the second year was manifold. The documentation of
existing user communities was significantly extended with the achievement of Milestone MS50 [R1].
NA3 application enabling activities also lead to two more communities that use EMI products with the
achievement of Milestone MS54 [R2].

Highlights of the third EMI year thus include:
1 EMI-ES specification as OGF PGI specification in public comment
Usage Record 2.0 specification as OGF PGI specification in public comment
GLUE2 XML Rendering specification as GLUE2 specification in public comment

1
1
1 The OGF EMI Track maintained the visibility of EMI members beyond middleware identities
1 22 use cases of EMI products have been documented based on different usage models

1

NA3 Application Enabling lead to one new commercial and one new academic community

The document also takes stock of the 40 actions for the NA3.3 team as reported in the last deliverable
as short updates.

1.2 PURPOSE AND SCOPE

The NA3 work package was created by extracting long-term strategies and activities out of the JRA1
activities after year 1. As a consequence, the activities of implementing the strategies (e.g. open
standard adoption) are explained in more technical detail within the JRA1 deliverables of the
corresponding technical areas. In contrast, this deliverable provides a much higher-level picture and
outlines the different approaches undertaken towards increased standardization and interoperability
and related EMI product integration activities. The purpose of the document is to inform about the
implementation status of the standardization and integration strategy that are both incorporated into
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the broader NA3 long-term strategies based on the six distinct pillars that guide the strategy. This
document is complementary to DNA3.1.2 — Sustainability and Exploitation Plan.

1.3 DOCUMENT ORGANISATION
This document is organized as follows:

Chapter 1 - Introduction: this section, explaining the purpose, governance and organization of the
document

Chapter 2 — NA3 Long-Term Strategies Context: this section describes how the contents of this
deliverable fit into the bigger picture of NA3 and its pillar-based long-term strategies.

Chapter 3 — Status Report: this section describes the status assessment towards the implementation
of the standardization and integration strategy of EMI products.

Chapter 4 — Conclusions: Some concluding remarks.
Chapter 5 — References: References to web pages, milestone documents, or other material.
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2 NA3 LONG-TERM STRATEGIES CONTEXT

NA3 as a whole works on defining long-term strategies that aim to pave the way to a sustained EMI
collaboration beyond the project lifetime. Figure 1 provides an overview of the six pillars that
currently form the basis for the NA3 strategy towards sustainability of the EMI collaboration.

Pillar 11 Pillar 111 Pillar IV Pillar v
Existing Users Mew Users Standards Commercials
Post EMI Exploit and Adopt Engage with
commitment expand industry commercial
and usage of EMI standards and partners
requirements products best practices |e.g. dCore
(e.g. WLCG, beyond in processes systems,
PRACE, current user [e.g. industry Buerhoop,
iMarine, etc.); basis (e.g. standards Technicolor,
document product adoption, SysFera, etc.)
existing use factsheets, release
CAses FutureGrid, processes)
etc.)

Figure 1: Longterm Strategies based on six distinct pillars.

Figure 1 shows activities in ‘Pillar I EMI Partners’ that start with a table of EMI products
augmented with information from EMI partners to which extend they are able to cover maintenance
and community support. The activities are performed by NA3 in collaboration with NA1 and the EMI
CB and reported in Deliverable DNA3.1.2.

‘Pillar II Existing Users’ stands for activities performed in close collaboration with current end-users
of EMI products. These activities include user community requirements and trends interviews (e.g.
clouds) as well as documenting existing successful use cases based on EMI products and both are
described in the present deliverable DNA3.2.2. This includes EMI product integration work into
existing user-specific infrastructures or frameworks.

Expanding the user basis of EMI beyond current users is part of the ‘Pillar III New Users’ and
several approaches and two new user communities in this context are described in this deliverable and
in DNA3.1.2.

One of the key aspects of this deliverable are the activities performed under the umbrella of ‘Pillar IV
Standards’ including standardization adoptions, interoperability progress, and standardization
strategies and involvement in SDOs. Final specifications are described in this deliverable DNA3.2.2.

Related to new user communities, but with a specific focus on commercial environments are activities
summarized under ‘Pillar V Commercials’ that are extensively reported in DNA3.1.1. Strong
collaboration with industry partners bears the potential for contributions to the overall sustainability of
EMI products and a usage of EMI far beyond its current rather academically-driven user communities.
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The final pillar ‘Pillar VI SciencePAD’ describes an incubator of post EMI software-related
collaborations that aim to broaden the focus from EMI to the whole science domain. Although initially
driven by the EMI consortium in general and from NA3 and NA1 in particular, the aim is to win
further strong partners that could engage in new collaborations and projects. SciencePAD is described
in more detail in DNA3.1.1! and DNA3.1.2%

The focus in this deliverable is thus to describe the status report and plans of standardization,
interoperability and integration perform in the context of pillars I, III, and IV.

! http://cds.cern.ch/record/1450889?1n=en
2 http://cds.cern.ch/record/1450890?In=en
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3 STATUS REPORT

This chapter provides a status report of the activities performed in NA3.3. It covers topics of standard
adoptions, interoperability progress through standard adoptions, as well as standardization activities in
SDOs and with collaborating projects.

3.1 STATUS OF THE IMPLEMENTATION OF STANDARDIZATION STRATEGIES

This section covers a status assessment towards the implementation of the EMI standardization
strategy that is one part of the EMI overall long-term strategies.

3.1.1 Standardization Strategies Overview

The EMI Standardization Strategy is part of the overall ‘Pillar IV Standards’ and its major activities
are illustrated in Figure 2.

Pillar IV Standards

EMI Products Open Standard Adoptions
(e.g. adoption of OGF, DASIS, IETF industry standards, etc.)

Standardization Pre-Studies
(e.g. interoperability with EMI-ES, STAR, CAR, delegation, etc.)

Use of Commaon Profiles
(e.g. SAML and XACML profiles, etc.)

Standardization Activities in the Open Grid Forum
(e.g. participation in OGF, etc.)

Contributions to DCI Standards Ecosystem
(e.g. contributions to SIENA and EGl roadmaps, etc.)

Figure 2: Overview of the standardization strategy consistofdive major activities.

Figure 2 lists the different activities with examples that all sum up to an overall strategy that bears the
potential to increase the open standard adoption of EMI products and to improve interoperability
between ARC, glite, UNICORE, and dCache products. The following sections provide more details on
the status of the implementation providing an assessment of the activities performed. More technical
details can be found in the JRA1 technical deliverables. We highlight one relevant action:

# | Status Action Result

1 IDONE  [Synchronize with NA3.2 in order to retrieve|WS-Trust was identified as
standardization demands from end-user communities\another standard for the STS
and commercial companies that lead potentially to|product; OCCI was observed,
updates of the EMI standardization strategies. but not directly relevant to EMI

INFSO-RI-261611 2013 © Members of EMI collaboration PUBLIC

10/32



IZATION, INTEGRATION AND INTEROPERABILITY STATUS REPORT

AND PLAN

IMI-DNA3.2.2-1450892-Standardization Integration Interop Plan M36-v1.0.doc

EUROPEAN MIDDLEWARE INITIATIVE Date: 30/04/2013

3.1.2 Status of EMI Products Open Standard Adoptions

Figure 3 summarized the current standard adoptions status of the EMI products, updated and
highlights are written in the cells for better reading in context. The matrix is available on EMI
Webpage®.

Delegation
(gridsite)

Figure 3: Open Standard adoptions of the EMI product portfolio
We highlight the following updates and actions from the year 2 deliverable in context:

2 IDONE |Observe standard adoption progress undertaken as|ds observed in the overview EMI
part of the JRA1 activities and ensure thatadopts a wide range of
interoperability is established. standards; the overall amount of
standard adoptions is increased
as well as the interoperability
between EMI products.

3 http://www.eu-emi.eu/standardization-matrix
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3.1.3 Status of Standardization Pre-Studies
EMI continued with three major standardization pre-studies in the third year as follows:

EMI ExecutionServicedEMI -ES) Specification

The final implementation of this specification is part of the EMI 3 release within A-REX, CREAM,
and UNICORE. The third year focused on retrieving implementation experience and updating the
schemas and standard specification accordingly.

# | Status Action Result

3 IDONE |Observe EMI-ES standard adoption progress|EMI-ES specification is
undertaken as part of the JRA1 activities and ensurelimproved and adopted across
that implementation experience leads to updates of{lUNICORE, glLite, and ARC;
the specification schema and documents. given into OGF as input for

standardization.

CommonAccounting RecordSpecifications

The final implementation of the StAR specification is part of the EMI 3 release within dCache, DPM,
and StoRM. The third year focussed on retrieving implementation experience and updating the
schemas and standard specification accordingly.

During the course of the third year in EMI, the CAR specification was implemented within A-REX,
CREAM, and UNICORE leading in turn also to valuable implementation experience. As EMI ends
after this year, it is important to document and update changes to the specification and schemas
accordingly.

# | Status Action Expected Impact

4 |Done Observe STAR  standard adoption progress\The STAR specification is

undertaken as part of the JRA1 activities and ensure
that implementation experience leads to updates of
the specification schema and documents.

adopted across EMI products;
final specification given into
OGF for standardization

Done

Observe CAR standard adoption progress undertaken
as part of the JRAI activities and ensure that
implementation experience leads to updates of the
specification schema and documents.

The CAR specification is adopted
across EMI products; final
specification given into OGF for
standardization

CommonDelegationSpecificdion

The delegation approach of the common delegation specification is based on the GridSite delegation
[R2] method. It has been implemented as part of the EMI-ES specification adoption in ARC and gLite
as part of the EMI 3 release.

# | Status Action Result
6 [Partly Observe common delegation standard adoption|Delegation is difficult and hard
Done progress undertaken as part of the JRA1 activities and|to change in middleware;

specification given as input to
OGF standardization process;

ensure that implementation experience leads to
updates of the specification schema and documents.
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3.1.4 Status of the Use of Common Profiles and Technologies

This section describes the progress and status of the standardization activities that are not directly
related to single EMI products, but rather to a common profile to be adopted by several EMI products
at the same time. Hence, these activities include the work towards common specifications and open
standard profiles that should be adopted during the lifetime of the EMI project. These activities are
thus different from standardization pre-studies since the profiles in turn are using open standards but
are not itself given as an input to standardization activities.

CommonXACML Profile

The common XACML profile was defined and adopted in ARGUS, A-REX, CREAM, and UNICORE
within the second year of EMI. The third year focussed on obtaining deployment experiences in using
the common XACML profile in production environments.

# | Status Action Result

7 |Done Observe usage and production deployments of the|The common XACML profile is
common XACML profile and ensure that profilelupdated; given as input to OGF
specification and schema are updated. specification process;

CommonAuthenticationLibraries
The second year of EMI provided implementations that are available under the product name CAnL.
The third year focused on the adoption of this library in various EMI products for the EMI 3 release.

# | Status Action Result

8 |Done Observe usage and production deployments of the{The CAnL libraries is adopted
CAnL and ensure that interoperability is achievedlacross a wide variety of EMI
across its adoptions. products;

CommonAttribute Authority and SAML profile

The SAML profile has been defined in the first year of EMI and revised based on end-user feedback in
the second year of the project. The SAML profile is implemented across the relevant EMI products in
the EMI 3 release. The third year focused on obtaining implementation feedback and early deployment
experiences in using the common SAML profile in production environments.

# | Status Action Result

9 |Done Observe implementation progress and usage|The common SAML profile is
deployments of the common SAML profile andladopted and updated; Given as
ensure that profile specification and schema arefinput to OGF specification
updated. [process;

INFSO-RI-261611 2013 © Members of EMI collaboration PUBLIC
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CommonlInformation Exchange
The common information exchange architecture based on GLUE2 was already defined in the first year
of EMI. The second year of EMI focussed on the further implementation of the GLUE2 information
model across the wide variety of EMI products, including adoptions of XML renderings where
needed. The implementation experience of the GLUE?2 adoption and to explore its usage in production
environments was the focus of the third year of the EMI project.
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# | Status

Action

Result

10 Done

documented.

Observe implementation progress of GLUE2 and
usage deployments of the common information
exchange architecture and ensure that feedback is

GLUE? is adopted across the
EMI products, an XML
rendering emerged and was
given as input to OGF
specification process.
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3.1.5 Status of the Standardization Activities in the Open Grid Forum

EMI members in NA3 and from other WPs continued to contribute significantly in various forms
directly or indirectly to the different groups within OGF. The following activities and actions for the
most significant contributions in year two are provided in this section.

Chairing the Grid Interoperation Now (GIN) CommunityGroup

The GIN community group is an integral part of the international interoperability and interoperation
activities that also brought the EMI project members together. Extending interoperability beyond the
EMI middleware with other existing middleware systems and user frameworks in the world was the
focus of the activities that are part of the third year in GIN.

OGF Event and Location | Date Session Title Reference
OGF35, Delft 06/2012 | Grid Interoperation Now (GIN) — | [R3]
Update on International Interop
Activities I
OGF35, Delft 06/2012 | Grid Interoperation Now (GIN) — | [R4]
Update on International Interop
Activities 11
OGF36, Chicago 10/2012 | Grid Interoperation Now (GIN) — | [R5]
Update Session
OGF37, Charlottesville 03/2013 | Grid Interoperation Now (GIN) — | [R6]
Community Updates
OGF37, Charlottesville 03/2013 | Grid Interoperation Now (GIN) — | [R7]
Processing of Big Data
Table 1: GIN Sessions in EMI year three
# | Status Action Result
11 |Done Organize GIN sessions at OGF35, OGF36, and|GIN sessions have been
OGF37 and work together with other internationallorganized at OGF35, OGF36,
middleware providers and user communities on howland OGF37;
interoperability can be continuously extended and
sustained beyond the current state-of-the-art.
12 |Done Invite to GIN sessions the user communities of EMI|Experts have been invited from

and work together on
integration use cases including strategies of how the
use of EMI products can be sustained for them.

documenting product|several projects (e.g. CHAIN,

EDGI, etc.) and use cases have
been documented;
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Chairing the Production Grid Infrastructure (PGI) Working Group

The first two years of the EMI project PGI worked on documents for a common set of terms and
production infrastructure use cases. Complementary to these documentation activities, PGI members
that are partly also NA3 members worked together with other standardization groups (e.g. JSDL,
OSSA-BES) on how production experience from PGI stakeholders can lead to improved
specifications. The third year of EMI brought the final EMI-ES specification into public comment.

Date Document Title

Reference

03/2013 | OGF PGI — EMI Execution Service
Specification 2.0; Public Comment

Period

[R8]

Table 2: Year 3 Outcomes of the PGI Working Groups with significant EMI inputs

OGF Event and Location | Date Session Title Reference
OGEF35, Delft 06/2012 | PGI/BES/JSDL/GLUE2 Session | [R9]
OGF36, Chicago 10/2012 | PGI Session [R10]
OGF37, Charlottesville 03/2013 | PGI General Session [R11]
Table 3: PGI Sessions in EMI year three
# | Status Action Result
13 |Done Organize PGl sessions at OGF35, OGF36, andPGI sessions aDGF35, OGF36
OGF37 and work together with other standardizationand OGF37 held;
group (e.g. JSDL, OGSA-BES, etc.) on how EMI
concepts out of EMI-ES, the XACML and SAML
profiles can influence new emerging open standard
specifications.
14 Done Use OGF PGl as a driver to achieve MS52: EMI-ES as PGI specification
MNA3.4.2 - PGI/BES/JSDL/UR Final brough into public comment;
Specification exist [Month 35]
15 |Partly Explore the potential to standardize the common XAMLC and SAML profiles giv
Done SAML and XACML profile as part of the PGI to OGF security area lack of

security activities in collaboration with other OGF
security groups.

efforts to ensure uptake of
XACML/SAML specification;

INFSO-RI-261611

2013 © Members of EMI collaboration

PUBLIC

16 /32



]
%

EUROPEAN MIDDLEWARE INITIATIVE

Chairing the UsageRecord(UR) Working Group
Within the first two years of the EMI project, a next generation storage accounting record STAR and
computing record CAR was created. The third year focused on their adoption, refinement, and most

notably in this context their standardization.
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Date Document Title

Reference

02/2013 | Usage Record 2.0

[R12]

Table 4: Outcomes of the UR Working Groups with significant EMI inputs

OGF Event and Location | Date Session Title

Reference

OGF35, Delft 06/2012 | Next Generation Usage Records

[R13]

OGF36, Chicago 03/2013 | Next Generation Usage Records

[R14]

Table 5: UR Sessions in EMI year three

# | Status

Action

Result

16 [Done

Organize UR sessions at OGF35, OGF36, and OGF37
and work together with other UR members on how
EMI concepts out of STAR and CAR can influence
the next generation UR open standard specification.

Sessions have been organizeq
OGF35, and OGF3A meeting
at OGF36 was not necessary (
to many telcons of the group a
significant process towards the
specification;

17 |Done

Use OGF UR as a driver to achieve MS52: MNA3.4.2
- PGI/BES/JSDL/UR Final

Specification exist [Month 35]

UR2.0 has been approved as
final specification and brought
into OGF public comment;
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Chairing the delegationWorking Group
EMI members have established a delegation working group at OGF in order to standardize the EI
approach for delegation (i.e. based on GridSite). The standardization efforts have been continued, but
no specifications have been achieved in time during the EMI lifetime.
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OGF Event and Location | Date Session Title Reference
OGF35, Delft 06/2012 | Identity Delegation [R15]
OGF36, Chicago 10/2012 | Identity Delegation Working Group Session [R16]
OGF37, Charlottesville 03/2013 | Identity Delegation Working Group Session [R17]
Table 6: Delegation Sessions in EMI year three.
# | Status Action Result
18 |Done Organize delegation sessions at OGF35, OGF36, and|Sessions organized @GF35,

OGF37 and work together with other OGF security
members on how the EMI common delegation
approach (i.e. GridSite) can lead to a standard

OGF36, and OGF37Feedback
from community achieved.

specification.
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In order to maintain the visibility of EMI members beyond their current middleware visibility, NA3
continued to perform sessions in an EMI OGF Track.

OGF Event and Location | Date Session Title

Reference

OGF35, Delft

06/2012 | Standard  Adoptions of the
Middleware Initiative

European | [R18]

OGF36, Chicago 10/2012 | European  Middleware Initiative (EMI) | [R19]

Standardization Activities

OGF37, Charlottesville 03/2013 | European  Middleware Initiative (EMI) | [R20]

Standardization Activities

Table 7: EMI Sessions in EMI year three.

Status

Action

Result

19

Done

Organize EMI sessions at OGF35, OGF36, and
OGF37 and inform the community about recent
advancements of the EMI product suite, its standard
adoptions and plans, as well as their sustainability
plans.

EMI Sessions have been
performed aOGF35, OGF36,
and OGF37.

Establishinga ScienceSoft Scien@ PADOGF Track
In order to increase the visibility of the planned EMI post collaboration named as ScienceSoft, later
Science PAD, NA3 performed several sessions at OGF. This also includes on working with interested
OGF communities on a potential join in the ScienceSoft / Science PAD initiatives.

OGF Event and Location | Date Session Title Reference

OGF35, Delft 06/2012 | ScienceSoft — Open Software for Open | [R21]
Science Workshop

OGF36, Chicago 10/2012 | ScienceSoft — Open Software for Open | [R22]
Science Workshop

OGF37, Charlottesville 03/2013 | Science PAD — Open Software for Open | [R23]
Science

Table 8:ScienceSoft/SciencePABessions in EMI year three.

Status

Action

Result

20

Done

Organize ScienceSoft sessions at OGF35, OGF36,
and OGF37 and inform the community about recent
advancements of the post EMI collaboration plans
and encourage other OGF community members to

ScienceSoft / Science PAD
sessions have been performec
OGF35, OGF36, and OGF37
and feedback has been taken |
board.

join this endeavor.
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Driving the StorageResourceManager (SRM) Working Group

The EMI software distribution has three different adoptions of the standard specification SRM within
dCache, DPM, and StoRM. NA3 and JRA1 members aim to participated and explore options towards
next generation data standards (e.g. CDMI), but there have been no OGF session in the reporting
period.

# | Status Action Result

21|Done Participate in SRM sessions at OGF35, OGF36, and|No sessions to attend at OGF3}
OGF37 and inform the community about the adoptionOGF36, OGF37; no alternative
experience. like cloud interfaces such as
CDMI from SNIA is not a
candidate for EMWworkplans

Participation to the Job Submissionand DescriptionLanguage(JSDL) Working Group

JSDL is one of the OGF groups that could benefit from several EMI-ES concepts. NA3 and JRA1
members participated in order to drive the standardization of EMI-ES job description concepts. One
example of these concepts is the re-use of GLUE2 resource elements in the resource requirements part
of the JSDL specification (i.e. semantic interoperability during submission with previously exposed
information). So far, the agreement is in place that the GLUE2 additions should become a potential
future profile of JSDL.

OGF Event and Location | Date Session Title Reference

OGF36, Chicago 10/2012 | JSDL Working Group Session [R24]

Table 9: Attendence to OGRESDL Working GroupSessions in EMI year three.

# | Status Action Result

22 |Done Participate in JSDL sessions at OGF35, OGF36, andEMI members articipated in
OGF37 and contribute with PGI/EMI-ES to the|sessions aDGF36 and in BES
standardization of the next generation job description|sessions where JSDL was pari
standard. tackled too (see below)
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Participationto the OGSAI BasicExeaution Service(BES) Working Group

OGSA-BES is one of the OGF groups that could benefit from several EMI-ES concepts. NA3 and
JRA1 members participated in order to drive the standardization of EMI-ES job submission and
management concepts. One example of these concepts is the manual data-staging support that is
complementary to the already existing and successful automatic data-staging.

OGF Event and Location | Date Session Title Reference
OGF35, Delft 06/2012 | OGSA-BES Profiles [R25]
OGF36, Chicago 10/2012 | BES Working Group [R26]
OGF37, Charlottesville 03/2013 | Basic Execution Services I [R27]
OGF37, Charlottesville 03/2013 | Basic Execution Services 11 [R28]

Table 10: Attended OGSBES Working Group Sessions in EMI year three.

# | Status Action Result

23|Done Participate in OGSA-BES sessions at OGF35,EMI members participated in
OGF36, and OGF37 and contribute with PGI/EMI-ES|IOGSABES sessions at OGF3¢
to the standardization of the next generation job|lOGF36, and OGF37
submission and management standard.

Participationto the GLUE2 T Working Group

The EMI product portfolio adopts GLUE2 in order to achieve its information architecture. The
adoptions pointed to several important limitations in the current GLUE2 approach. Firstly, an XML
rendering has been defined since several middleware systems in EMI (e.g. UNICORE) cannot take
advantage of the LDAP-based GLUE2 rendering. Secondly, using GLUE2 more and more in
production environments identified limitations such as the descriptions of GPGPU systems or those
that have been documented by the PGI group (e.g. missing HPC network topology support). The XML
rendering document has been pushed to public comment [R29].

Date Document Title Reference
04/2013 | GLUE2 XML Rendering | [R29]
Specification

Table 11: Outcoms of the UR Working Groups with significant EMI inputs
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OGF Event and Location | Date Session Title Reference

OGF35, Delft 06/2012 | GLUE2 Working Group Meeting [R30]

OGF36, Chicago 10/2012 | GLUE2 Working Group Session I [R31]

OGF36, Chicago 10/2012 | GLUE2 Working Group Session II [R32]

OGF37, Charlottesville 03/2013 | OGF GLUE: Information Model for | [R33]
Distributed Computing Resources 1

OGF37, Charlottesville 03/2013 | OGF GLUE: Information Model for | [R34]
Distributed Computing Resources 11

Table 12:Attended GLUE2 Working Group Sessions in EMI year three.

# | Status

Action

Result

24 |Done

Participate in GLUE2 sessions at OGF35, OGF36,
and OGF37 and contribute with GLUE2 adoption
experience to the standardization of next generation
GLUEZ2/PGI profiles and/or renderings (e.g. XML).

Participated at OGF35, OGF3¢
and OGF37; XML rendering
specification
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3.1.6 Status of the Contributions to the DCI Standards Ecosystem

This section briefly outlines NA3 activities that have directly or indirectly contributed to
standardization roadmaps within the DCI community. There are particularly two major activities that
have been done in the third year of the EMI project, namely the SIENA roadmap of Cloud and Grid
standards and the EGI Standardization roadmap.

Contributions to the SIENA Roadmap

Over the last two years, EMI contributed with various inputs (standards, use cases, etc.) to the SIENA
roadmap on cloud and Grid standards that was presented at CloudScape IV in Brussels. The SIENA
has ended during the third year of EMI, but one final event was attended at OGF36 [R35].

# | Status Action Result

25 [Done Contribute to the finalization of the SIENA Roadmap|Participated at OGF36 in the
of Cloud and Grid standards with EMI contributionsls e s s iteooperabilltynn
and participate in TelCons. Actioni Standards
Implementation in VENUS &
in the context of the SIENA
Roadmap [R35]

Contributions to the EGI Standards Roadmap

The NA3 activity continued to provide feedback to the EGI project in general and new versions of the
EGI standardization roadmap [R36] in particular, but no major updates have been done that require
immediate EMI changes as EGI in general moves to a more cloud-based setup as shown in the EGI
technology roadmap [R37]. As reported in the last deliverable interviews with user communities have
shown that cloud technology is not immediately relevant for EMI.

# | Status Action Result

26 [Done Contribute with reviews to the EGI standardization/Observed documents and tren
and technology roadmaps and update EMIthat show move towards cloud
standardization strategies if necessary. based setup in EGI. Task in N4

to ensure EMI products life in
virtual appliances started.
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3.2 STATUS OF THE IMPLEMENTATION OF INTEGRATION STRATEGIES

This section covers a status assessment towards the implementation of the EMI integration strategies
that are part of the EMI overall long-term strategies.

3.2.1 Integration Strategies Overview

The EMI Integration Strategy stretches across the pillars ‘Pillar II Existing Users’, ‘Pillar I1I New
Users’, and ‘Pillar IV Commercials’. Its major activities are illustrated in Figure 4.

Pillar Il Existing Users Pillar Ill New Users Pillar IV Commercials

Exploring Cloud Trends Activities
(e.g. FutureGrid appliances, review community cloud projects & roadmaps)

User Interviews and Requirement Analysis
(e.g. strategic cloud requirements, user interviews about EMI functionality, etc.)

EMI Product Integration Use Cases
(e.g. Use of FactSheetand FutureGrid tools, document existing/new use cases)

Figure 4: Overview of the integration strategy consisting of three major activities.

Figure 4 lists the different activities with examples that all sum up to an overall strategy that bears the
potential to significantly increase the EMI Product integrations in user frameworks or infrastructure
setups (e.g. ESFRIs).

Each of the following sections lists concrete actions and their status being part of the NA3.3 work over
the last year. During the course of the year, EMI user communities’ feedback, changes in the
standardization landscape, or changes in the overall EMI strategy has influenced several actions as
required.

# | Status Action Result

27 [Done Synchronize with NA3.2 in order to retrieve productiMore cloud-based use cases
integration demands from end-user communities andlobserved, requirement for
commercial companies that lead potentially to updates|improved data management (e.g.
of the EMI integration strategies. with persistent identifiers, or
policy-based data management)
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3.2.2 Status of the Exploring Cloud Trends Activities

Overall, the cloud related actions in the third year include the continuation of some activities of the
last year augmented with new insights from interviewing user communities. The actions have been
performed as follows:
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# | Status Action Result
28 [Done Explore deployments of EMI products in Cloud-based|Some use cases with WNODES
environments such as those of FutureGrid that arelor FutureGrid have been
very similar to possible future EGI deployments. performed in order to understand
if EMI Products can work within
virtualized environments.
29 |Done Observe EGI strategies around cloud computing and|Participation in major
continue to review updates on EGI Platformlcommunity events done;,
Roadmap, EGI business model, and other strategiclcommunity activities influence
important EGI documents. EMI products only to a limited
degree;
30 |Done Obtain further cloud requirements from EMI|User interviews, e.g. with
stakeholders and continue to conduct cloudWENMR use case
requirement interviews with EMI user communities\representatives showed an
and beyond reaching out to site administrators or|interest in cloud setups, but also
NGIs. have seen the benefit of having
the stable deployment without
clouds,; no new requirements
received unless that EMI
products should work in
virtualized environments;
31 |Done Continue to participate in Cloud community events.\NA3 members participated in
NA3 members should participate in cloud sessions aticlouds events for computing and
OGF events, EGI events, and several others to obtain|storage, but the immediate
an objective overview of the cloud trend. influence on EMI products have
been not very much. Some
discussions took place to replace
CDMI with SRM or using OCCI
in EMI, but due to the lack of
efforts nothing could really
influence the working plan.
32 |Done Communicate the market positioning of EMI towards|Report was published on the web
Clouds with material on the EMI Web site. site and on several community
events, the work around
virtualization was shown, but it
was also made clear that EMI
should not become a cloud
middleware and remain instead
in his mature and strong position
of middleware for distributed
computing.
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3.2.3 User Interviews and Requirement Analysis Status

Actions for the third year of the project are listed here for general user community interviews and
requirement analysis while those related to clouds have been listed in the previous section. The list of
actions also includes some activities that are continuations of efforts of the second year of the project.

# | Status Action Result

33 [Done Check if the people interviewed for each|lnterviews with potential new
community/experiment are representative of thatcommunities have lead to two
community/experiment and if all  existingnew user communities: one in the
communities have been contacted. Continue thelacademic field with UltraScan
interview process with existing and new user|Bio-Chemistry community and
communities (including commercial communitiesjone in the commercial field with
arising from activities in NA3.2) dCore; Both are documented as

part of Milestone ‘MS54 —
MNA3.6 — The use of EMI
products by new user
communities is documented.’
[R38]

34 [Done Observe complementary requirements gathering|Many of these reports indicate
activities in the EU by participating to, andfthat ‘big data’ requirements are
monitoring documents of, the e-IRG, the EEF, thepresent in the community such as
European Interoperability Framework, the Digitalithe e-IRG Data Management
Agenda, and EU concertation meeting reports. Many|Task Force (2009) e-IRG Report
of these activities list requirements such as those forjon data management 2009
the ESFRI projects. [R39].A4s a consequence, we

worked also more with data
projects such as EUDAT (see
below).

Examples of Application Community Enabling Process with EUDAT

Application enabling has been performed with the European Data Infrastructure EUDAT [R40], but as
this is not yet fully confirmed we don’t list EUDAT as a new user community in this report. EUDAT
aims to create a collaborative data infrastructure where research data is provided in a registered
domain of data.

NA3 members helped in the analysis of EMI storage products in order to be used by EUDAT, but
investigations revealed the following major shortcomings that we consider as potential requirements
for the future: support for persistent identifier (PIDs); policy-based data management with flexibility
to edit local/regional/global/infrastructure policies on demand.

Although the Argus policy manager could potentially be extended to support the second requirement,
neither change was in scope for EMI at the end of its duration. The requirements around the support
for ‘big data’ have been added to the strategic recommendation report of the NA3 work package as
one specific recommendation®. Contacts to EUDAT have been added to the contacts database.

4 http://cds.cern.ch/record/1450890?In=en
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But the discussion around GLUE?2 and the use of EMIR in context of EUDAT has been sketched as

follows (as part of an ongoing discussion). As shown in Figure 5, EMIR might be useful to act as a
registry for services around ‘big data’ offered by the EUDAT infrastructure or by some of their

partners (e.g. JUELICH).

Enhancing GLUE2 entities:

Location of services
Data Policies -
Guaranteees for data e
plabdityiobuatalig . Information
‘M Service EMIR

@ Different
Service
Instances

W 5T0RAGE: e
DsTormse: )

EUDAT
Figure 5: Example of the community application enabling process with EMIR in EUDAT.
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3.2.4 EMI Product Integration Use Cases Status
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This section provides information about the activities around creating and documenting existing and
new EMI product use cases. The aim is to better document the current usage of EMI products in

production deployments and how they are used by existing EMI
provides the foundation for attracting interest by new user communiti

user communities. This in turn
es that have similar infrastructure

setups and require similar product deployments. The third year significantly expand the amount of use
cases. Figure 5 shows one example of the EMI product use case in the context of the end-user

environment integration between WLCG/EGI and PRACE.

: . G2k s Job Description :
[IE‘ EMI Product Clients {e.g. UNICORE and dCache) ](—)[\.,,, a:& Crestion Enmv] Cﬁgg:s
Standardized accessto ! ¢ Standardized access to LHC data repositories
HPC-drivenresources | === 1= =e - - - - - - - -
- }
| B Grid
PRACE Rl EGI
[ u ] [‘-"'|. - ] Infrastructures
L]
I [
v Ir
- Job i ]
JobD [ ;

- I Management @;ﬂisacrrsﬁt;g Ly a SRM Gnd
QL L RS Interface M Gata-staging \__\:,Interface Servers
UNICORE dCache

manages}obs' e ——— automatic : manual

data-stagings L -
=" 9ing | data transfers I data fransfers

- = [ LHC

[ rms - TR o - | Experiments
OM 1 S aswell as
1 mputational
and
Jobsandbox

8 Data

HPC-based Grid resource L Data resource LU Grid
Resources

Legend: () cPus/cores % compuite jobs e component 98 standard D Job Description [ Data

Figure 5: Product Integration Use Casexamplein the context of WLCG/EGI and PRACE

The following actions have been performed in the third year of the EMI project. Important key

milestones are part of this particular activity.

#| Actors Action Result

35 [Done Update and extend set of EMI Product Factsheets.EMI factsheets have been
EMI Product Suite factsheets continue to documentjprovided on the EMI web page
the significant features of the product and some hintsjand used actively during the
on their technical architecture. community application enabling

process (e.g. with EUDAT)

36 |Done Continue to document EMI Product Use Cases of Milestone was achieved in time
existing EMI user communities. Work towards and is available [R1]
achieving MS50: MN3.3.2 - EMI Product Use
Cases are documented
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37 Done Focus on performing application enabling with new |Milestone was achieved in time
user communities and document the results of productjand is available R3§; 22 use
integration use cases. Work towards achieving cases have been identified
MS54: MNAZ3.6 - The use of EMI products by new |illustrated with 22 figures and
user communities is documented described with 45 tables.

38 [Done Communicate EMI product portfolio instead of Talks about NA3 work in genel
middleware-specific products via publicationsand  [and community application
talks at events in- and out-side the DCI community. |enabling process was focusse(

around prodats instead of
6atomic middl e
shown byproductadoptions in
Ultrascan and DCore (see
[R38]). Recommendation abou
this successful approach is edi
to the strategic report.

39 |Partly Extend the permanent EMI Case Study and Training |The set of EMI products have

Done Environment on FutureGrid to other EMI products.  |been expanded from only
UNICORE to ARC and dCache
appliances, but due to the lack|
effort in the product teams cou
not be fully achieved as part of
the project gnplanned effort).

40 |Done Continue to run GIN sessions with the particular GIN sessions have been creati

objective to invite existing EMI user communities and
explore how these contribute to world-wide
interoperability of e-Infrastructures.

at OGF35, OGF36, and O&37.
Interoperability use cases such
as with CHAIN for example hay
been invited to present and lec
joint demonstrations like at
Supercomputing 2012.
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4 CONCLUSIONS

This document provides a description of the numerous activities that the EMI project has performed in
the areas of standardization, interoperability and integration in the final year of the project. EMI is a
key player in the research infrastructures and derive most of the activities related to grid middleware
services.

The work done in this area in the traditional contest of grid services is solid and well- organized by
EMI experts. However, at least two main conclusions can be drawn for further evolution, namely the
relationship with cloud and the relationship with end-users.

Cloud seems to be always a hot topic of discussion, but its real potential in the research infrastructures
remains to be seen. Also in the final year we have observed that the move to cloud-based setups is
slow and still middleware plays its role in those setups. As a consequence, EMI observed these
activities, but was focussed on its strengths in Grid computing that have shown successful in e-
Infrastructures like EGI/WLCG as well as DEISA/PRACE and the wide variety of use cases
documented as part of the NA3 activities (see milestones).

The second conclusion is that software developers at the level of middleware need to be made more
aware of the end-user needs and what they want to achieve by using the research infrastructures. Here
the community application enabling process is key and was edited for future activities in the strategic
report of the EMI project.

The need for a much closer relationships with end-user communities in sharing the common goals of
scientific research is apparent. This awareness is growing not only in EMI; but also in other
development projects and in the end-user communities and is at the base of most of the discussions
within the EMI SciencePAD open source collaboration initiative. This initiative, alongside the new
MEDIA initiative focused on distributed middleware and described in more details in the DNA3.1.2
deliverable, is a core part of EMI long-term strategy.
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5 REFERENCES

Date: 30/04/2013

R1 Milestone MS50 — MNA3.3.2 — EMI Product Use Cases are documented
https://twiki.cern.ch/twiki/bin/view/EMI/MilestoneMNA332
R2 GridSite Delegation Service
http://www.gridsite.org/
R3 OGF35, GIN Session |
http://www.ogf.org/gf/event_schedule/index.php?id=2506
R4 OGF35, GIN Session Il
http://www.ogf.org/gf/event schedule/index.php?id=2507
R5 OGF36, GIN Update Session
http://www.ogf.org/gf/event schedule/index.php?id=2554
R6 OGF37, GIN Community Updates
http://www.ogf.org/gf/event_schedule/index.php?id=2627
R7 OGF37, GIN Processing of Big Data
http://www.ogf.org/gf/event_schedule/index.php?id=2628
R8 PGI EMI Execution Service Specification 2.0 in OGF Public Comment
http://redmine.ogf.org/issues/78
R9 OGF35, PGI/BES/JSDL/GLUE2 Session
http://www.ogf.org/gf/event schedule/index.php?id=2510
R10  OGF36, PGI Session
http://www.ogf.org/gf/event_schedule/index.php?id=2553
R11  OGF37, PGI General Session
http://www.ogf.org/gf/event schedule/index.php?id=2630
R12  Usage Record 2.0 Public Comment Period
http://redmine.ogf.org/boards/2/topics/3
R13 = OGF35, Next Generation Usage Records Session
http://www.ogf.org/gf/event _schedule/index.php?id=2485
R14 = OGF37, Next Generation Usage Records Session
http://www.ogf.org/gf/event_schedule/index.php?id=2620
R15  OGF35, Identity Delegation Session
http://www.ogf.org/gf/event_schedule/index.php?id=2494
R16  OGF36, Identity Delegation Working Group Session
http://www.ogf.org/gf/event _schedule/index.php?id=2603
R17  OGF37, Identity Delegation Working Group Session
http://www.ogf.org/gf/event_schedule/index.php?id=2635
R18  OGF35, Standard Adoptions of the European Middleware Initiative
http://www.ogf.org/gf/event schedule/index.php?id=2508
R19 OGF36, EMI Standardization Activities
http://www.ogf.org/gf/event_schedule/index.php?id=2552
R20 OGF37, EMI Standardization Activities
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http://www.ogf.org/gf/event schedule/index.php?id=2629

R21  OGF35, ScienceSoft Workshop Session
http://www.ogf.org/gf/event schedule/index.php?id=2509

R22  OGF36, ScienceSoft Workshop Session
http://www.ogf.org/gf/event schedule/index.php?id=2551

R23  OGF37, SciencePAD Session
http://www.ogf.org/gf/event_schedule/index.php?id=2631

R24  OGF36, JSDL Working Group Session
http://www.ogf.org/gf/event_schedule/index.php?id=2601

R25  OGF35, BES Profiles Session
http://www.ogf.org/gf/event_schedule/index.php?id=2511

R26  OGF36, BES Working Group Session
http://www.ogf.org/gf/event schedule/index.php?id=2600

R27 OGF37, BES Session |
http://www.ogf.org/gf/event schedule/index.php?id=2643

R28 OGF37, BES Session Il
http://www.ogf.org/gf/event schedule/index.php?id=2644

R29  GLUE2 XML Rendering Specification Public Comment Period
http://redmine.ogf.org/projects/editor-pubcom/boards/9

R30  OGF35, GLUE2 Working Group Meeting
http://www.ogf.org/gf/event schedule/index.php?id=2530

R31  OGF36, GLUE2 Working Group Session |
http://www.ogf.org/gf/event schedule/index.php?id=2582

R32  OGF36, GLUE2 Working Group Session Il
http://www.ogf.org/gf/event_schedule/index.php?id=2583

R33  OGF37, OGF GLUE: Information Model for Distributed Computing Resources |
http://www.ogf.org/gf/event_schedule/index.php?id=2633

R34  OGF37, OGF GLUE: Information Model for Distributed Computing Resources Il
http://www.ogf.org/gf/event schedule/index.php?id=2634

R35  OGF36, Session on VENUS-C and SIENA Roadmap
http://www.ogf.org/gf/event_schedule/index.php?id=2486

R36  EGI D2.5 Standard Roadmap
https://documents.egi.eu/public/ShowDocument?docid=206

R37  EGI D5.4 UMD Roadmap (Technology Roadmap)
https://documents.egi.eu/public/ShowDocument?docid=612

R38  Milestone MS54 — MNA3.6 — The Use of EMI Products by new user communities is
documented
https://twiki.cern.ch/twiki/bin/view/EMI/MilestoneMNA36

R39  e-IRG Data Management Task Force (2009) e-IRG Report on data management 2009.
http://www.e-irg.eu/

R40  European Data Infrastructure EUDAT Potential User Community

http://www.eudat.eu/
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