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EXECUTIVE SUMMARY 

This deliverable presents the initial version of the evaluation framework to be used to evaluate each 
candidate service delivered by WP5 in the collaborative data infrastructure. The framework is based on 
the so called “iron triangle” for the assessment of project management that involves the costs involved 
to accomplish the project task(s), the time required to achieve the task(s) and their quality measured as 
function of some pre-assigned targets. The target audience of the evaluation framework is the SAF and 
the communities that will avail of the CDI and its services. In practice, it is of importance on one side to 
provide the SAF with a metrics capable to capture how successful particular choices of the service have 
been and, on the other, provide indications to new communities on the efforts that implementation of 
special software for particular services involve on their side in terms of data organization and IT skills.  

The scoring adopted to evaluate the services is mixed since it involves measurable quantities as diverse 
as effective costs and time and subjective scores arbitrarily chosen to vary between the arbitrary 1-5 
(poor-best) scale. Indeed, this inherent subjectivity makes the whole evaluation process seem 
somewhat arbitrary. To reduce this uncertainty and source of potential error, it is intended throughout 
the framework that the evaluation should be made by system engineers in collaboration with 
community experts (i.e., the same people that will implement and tune the software service, 
eventually). 

The evaluation framework avails of 23 questions that attempt to reproduce the various phases involved 
in service implementation. This metrics will be tested in the coming months and the final framework 
presented at the 18 months project report deadline.  
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1. INTRODUCTION 

Task objective (from the Description of Work): 

“This task will develop an evaluation framework and use that to evaluate each candidate 
service delivered by WP5 in the collaborative data infrastructure, prior to deployment

1
. The 

evaluation criteria will be based on the documented needs and requirements (of the user 
communities gathered in WP4) and suitable metrics will be defined as part of the evaluation 
framework in terms of form and procedure. We recognize that candidate services will be 
delivered on an ad hoc basis and accept the need to respond flexibly. WP4 and WP5 will use 
the SAF as a means of scheduling and monitoring development of candidates and of 
disseminating the results within the project. This task T4.2 will also offer the evaluation of 
WP7 prototypes, where robustness and availability are not first priority and timeliness is less 
critical.” 

The document provides some initial guidelines on how to perform the evaluation of the services. The 
framework is necessarily general since the typology of the candidate services to be tested and 
implemented within EUDAT varies. The general guidelines discussed below reflect some general 
principles to be adopted to measure the implementation. Focus, in fact, is not on the candidate service 
itself but rather on the manner its implementation is achieved. In other words, it is assumed that the 
candidate service is necessary and it is evaluated how effective is the software procedure adopted to 
accomplish its tasks. Overall, application of the metrics presented in this document should provide user 
communities and IT experts with elements for judgment on the specific software to implement in the 
development of their data management service and, ultimately, a fundamental part of the sought e-
infrastructures. Finally, the evaluation is meant to be assessed by the community and IT experts 
(together) as the software for the target service is tested in WP5. 

The document is organized into an introduction to the problem followed by a description of the basic 
criteria adopted, a discussion and a short conclusion that includes the next steps to be undertaken. 

                                                           

1
 We note that, owing to the need to implement some preliminary and prototypal services implemented and running within the 
EUDAT CDI by the first year, the evaluation framework of this deliverable is expected to become usable and applicable only 
after its finalization by month 18 of the project.  



EUDAT – 283304  D4.2.1: Evaluation Framework 

 

Copyright © The EUDAT Consortium  PUBLIC 6 / 11 

2. PROBLEM DEFINITION 

The objective is to provide a set of metrics to estimate the success of implementation of the services. 
This is very important since only when there are some measures available it becomes possible to rank 
the effectiveness of the services to be provided by the common data infrastructure of EUDAT.  

The (initial) set of services required by the communities is listed in the D4.1.1 (Data Management 
Landscape Characteristics and Community Requirements). These services are quite diversified spanning 
from simple needs such as the safe replication of data demanding, however, sophisticated means in 
order to replicate data from the community centers to the “data centers” while insuring improved data 
curation and enhanced accessibility, to, for example, AAI services at the EUDAT federated level for 
granting proper access permissions to users. In EUDAT, each community is represented by one or two 
institutions and the metrics presented below attempts also to provide simple measures that are 
expected to attract, for example, those not yet participating to EUDAT (and its CDI) so that they can 
gather preliminary information on the effort in terms of costs, time and of the features of the service 
being provided. The metrics has thus value both internally to the project before the deployment in WP6 
and externally when providing input to those interested to participate.   

In general and in order to provide a set of metrics it is important to define what are the targets of the 
service and then to evaluate to what degree the targets have been reached or fulfilled using the 
solutions adopted through the project. Target setting is a key part of estimation. 

In commercial project management cases, the so called “Iron triangle” approach is common2 and three 
main aspects – costs, time and quality - are taken into account.   

While we note that EUDAT is not strictly a commercial project where one of the main aims is profit, we 
also remark2 that assessments made on projects (or specific tasks) measured against cost, time and 
quality are meant to measure the delivery stage, and whether something is done right. In other words, 
the risk is that by applying metrics criteria based only on these basic aspects, it may be possible to miss 
whether we actually get the correct results, that is and in simple words, whether what is done will be 
then appreciated and used. In EUDAT, this partly involves the nature of the candidate services 
themselves and evaluations of this kind are likely not applicable since the expectation is that the chosen 
candidate services are of relevance toward accomplishment of the CDI.  

An aspect of relevance is represented by the purpose of the measuring system. In the following, it is 
expected that the overarching purpose of the measurement system is to help the communities and the 
IT experts collaborating in EUDAT to make the right decisions on the manner to implement the specific 
services. To this regard, the evaluation metrics presented here complements the D4.1.1 (Data 
Management Landscape Characteristics and Community requirements) and the D5.1.1 (Technology 
Appraisal Report) deliverables.  Secondly, we think it relevant that only a handful of as much as possible 
independent measures are to be sought in order to profile the service implementation. Maintaining 
small the number of measurables has the advantage of focusing on the most relevant aspects object of 
the evaluation and, at the same time, shortening the time required to accomplish it.  In addition, we 
note that the evaluation framework being introduced at this preliminary stage of the project will 
necessarily suffer of deficiencies which we expect to fill in the next version of the evaluation framework 
as more elements of judgment will be gathered. 

                                                           
2
 Atkinson, R. (1999). Project management: cost, time and quality, two best guesses and a phenomenon, its time to accept 
other success criteria. International journal of project management. 
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3. CANDIDATE METRICS 

The assumption is that, in order to implement a specific candidate service, there are given a number of 
different alternative software solutions or ways to offer the same functionality using other user 

interfaces. The goal is thus to rank them to the purpose of providing guidelines to what software is best 
suited to achieve the final goal. We remark, however, that this assumption is not entirely fulfilled at this 
stage of the project (end of the first year) since the identified services have just been 
started/implemented (i.e., pre-production phase) and often just one specific software solution has been 

tested3. Moreover, we anticipate also that there may be services that, through the course of the project, 
will be activated after identifying a single software solution making it impossible the comparative 
ranking above. Clearly, given the variety of the different communities in terms of data objects to be 
handled and of requirements, it may as well occur that the solutions will differ depending on the 
community and therefore attention is expected to be paid to the actual targets of the service provided 
within the eco-system of the individual communities.  

Adaptation of the iron triangle mentioned above leads to the introduction of estimates based on costs 
of implementing a given software solution (e.g., number of person months required to develop and/or 
implement a particular software package, hardware solution required, costs for sustainability, …), time 
required to obtain a stable installation as a core service of the CDI and the quality measured in the terms 
of fitting the target requirements expected by the candidate service also by contemplating the inherent 
flexibility across the communities. Where meaningful, the costs and time required are split between the 
data and community centers.  

The result of the analysis consists of a matrix with entries describing personnel involvement expressed in 
terms of “person days”, effective costs in Euros and other measurables using an arbitrary scale ranging 
between 1 and 5 (1-poor, 5-best).  

An important concern regards the technical know-how required by the personnel involved for the 
installation and the testing. It is assumed hereafter that a system engineer carries out the installation 
with knowledge resulting from Bachelor degree in computer sciences or similar academic degree. For 
the testing and in addition to the previous expertise, it is assumed the direct involvement of community 
experts having a moderate level of IT skills.  

3.1. Costs 

The costs that can be encountered in the implementation of specific services are primarily of two kinds – 

hardware and personnel. Software costs are not considered4 since it is expected that all software used 
within EUDAT will be preferably  open access and not commercial although costs in terms man power do 
enter in to the picture whenever some software development is required to fulfill the requirements 
(e.g., PID management in iRODS that is not part of the standard installation/configuration release).  
Costs nevertheless are relevant when a software solution is to be implemented for a candidate service. 
Although costs can be further separated between community and data centers, it appears difficult at 
this stage to separate the two since the chosen evaluation framework makes little distinction between 
the two typologies. The following aspects are thought of relevance to evaluate the costs: 

                                                           
3
 The assumption is not applicable to the iRODS middleware which has been chosen as framework for the EUDAT CDI. 

4
 We note however that for specific tasks the adoption of commercial software can be the most viable solution since it avoids 
developmental costs which can be unsustainable both in terms of time and blunt costs.    
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1. Overall personnel costs (person days) resulting from the sum of all the involved people (i.e., 
from the IT engineer installing the software to the community user serving as beta tester of the 
service)  

2. Hardware costs (expressed in Euro) which may result from the implementation of particular 
software solution (e.g., hard disks). This includes also connectivity additional costs which may be 
of particular relevance if transfer speed network upgrades are required. 

3. Costs of service yearly sustainability (expressed in Euro/year and person days/year). This voice of 
costs includes perspective investments hardware and middleware investments and in terms of 
person days to maintain the service up& running) 

3.2. Time 

4. Installation – time required to install the software on the target server (person days) 
5. Configuration & Tuning of the installation with the appropriate parameters (person days) 
6. Testing the implementation of the service by the data center (days) 
7. Testing the implementation of the service by the community center (days) 
8. Sustainability outlook - Time (person days) dedicated to maintain and operate the service 

(closely related to point 3 above which concentrates on costs) on a yearly basis.  
9. Support outlook by community and data centers personnel for additional implementations 

(person days)  

3.3. Quality 

10. Quality of the installation procedure (1-5). This measurable is expected to provide an overall 
assessment of how simple has been the installation. For example, installations that run 
smoothly and errorless without additional intervention (e.g., without the installation of 
additional libraries) will have very high scores.  The quality of the installation procedure depends 
also on the level (i.e., clarity and exhaustiveness) of the installation manuals provided.  

11. Friendliness of the software (1-5). This measurable provides an estimate of “how easy” is the 
software to use (e.g., quality of the tutorials and type of examples being provided).  

12. Matching the targets/requirements specified by the community for the service cases (1-5) (e.g., 
replication in quasi real-time, optimal data staging of large data volumes).  

13. Software performance (e.g., objective measurements such as CPU cycles, up-/down-load 
performances in Mb/s) 

14. Gaps of the functionality of the software for the given service (1-5). This measurable attempt to 
provide a measure of the missing features of the service.  This measure is to great amount 
subjective and assignment of the score should be given based on the relevance that a missing 
feature of the s/w has in the context of the candidate service. 

15. Robustness of the software to accomplish the target service (1-5). This measurable attempt to 
provide a measure of the reliability of the service. (e.g., the number of failures/crashes or 
whether the s/w re-start automatically after a power failure) 

16. Controlled access (1-5). Does it include fine-grained controlled access, by user or group through 
secure password mechanism or other standards including Grid Security Infrastructure (GSI), 
Kerberos, Shibboleth (i.e., does it adopt a EUDAT compliant AAI?).  

17. User community behind the software (1-5). Existence of a user and of a developer community is 
extremely relevant for software implementation, improvement and sustainability 

18. Is the software already used by the EUDAT communities (yes/no)?   
19. Client/server development   (yes/no or n/a).   
20. Metadata sustainability (yes/no or n/a).  
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21. Workflow mechanism (yes/no or n/a). 
22. Scalability in terms of data volumes transfers/storage (1-5). It indicates the level of scalability of 

the software in terms of number of files and file sizes.  
23. Computer platforms (1-5). Diversification of computers on which it can be run (i.e., score 5 if it 

runs on all major computer operating systems) 
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4. DISCUSSION 

The candidate services metrics presented in the previous section have been designed to provide 
measures of how the different software implementations fit the EUDAT service functionalities prior to 
deployment in WP6. The selected metrics provide elements for the evaluation of the software that are 
expected to give the SAF (and the user communities) rounded information on the features of the 
software tested in WP5 (cf. D5.1.1) based on the requirements singled out in WP4 (e.g., D4.1.1). We 
note also that WP7 prototypes evaluation will benefit out of the metrics presented above although we 
note that the specificity of the services tested out in WP7 will likely require modification of some of the 
questions presented above thus the evaluation will differ in some ways. This aspect will be thoroughly 
analyzed during the incoming reporting period.  

In this preliminary analysis, the evaluation framework is based on measurable quantities referring 
loosely to costs, time and quality to produce an evaluation matrix. Selections will then be made on the 
basis of the scores resulting in the evaluation matrix.  The proposed questions are expected to profile 
the implemented software solutions from different perspectives. They include actual costs expressed in 
terms of person days of human resources required for installation and testing, and effective costs 
encountered when the service is implemented on the selected hardware. We note, however, that this 
last estimate related to the hardware costs is very sensitive to the selected solutions.  

The time measurable provides estimates of both the time (and effort) required by the system engineer 
in collaboration with the community user to install and tune the software (expressed in person days) 
and the overall time (days) expected for thorough installation and running the given software solution 
for the sought candidate service. Note that the human effort time of the overall personnel costs of Q1 
results from adding the effort expressed in Q4 and Q5. Q6 is instead expected to provide indications on 
the effective absolute time estimated to have the software running after the testing period.  

The quality metrics above make an attempt to provide rounded estimates of how the software is 
provided, how easy is its installation, the size of its community of practice, its main features with a 
glance at its extendibility and its openness. The scoring adopted suffers of some inherent subjectivity 
(i.e., the 1-5, 1-poor, 5-best). Nevertheless, it is thought to be meaningful whenever the requirements of 
the target candidate services are spelled out clearly thus resulting straightforward what the 
implemented software is expected to accomplish. Q13, in any case, provides specific measures of the 
absolute performance of the software (on a given computer architecture). 

Overall, it is thought that these measures, while to some extent gross and general, can nevertheless 
provide opportune elements of judgment to make appropriate selections of the software for 
implementation in the production environment of WP6.  

Finally a word should be spent on the manner the evaluation metrics will be implemented. This aspect is 
still under investigation as there are various alternatives (e.g., google forms, SurveyMonkey) and it will 
be addressed during the incoming reporting period. 
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5. CONCLUSIONS AND NEXT STEPS 

The evaluation framework proposed here must be tested against the software so far implemented for 
the candidate services. A revised version of this document at the 18 months report deadline will 
therefore provide important elements and likely modifications based upon the experience matured 
form application of the framework during the 13-18 months period. 

 


