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EXECUTIVE SUMMARY 

This document reports information on the first set of Proof-of-Concepts (PoCs) 
set up to validate the architectural choices and patterns of the NEXOF-RA. 

A limited number of (9) patterns were available when the PoC team started its 
activities. These patterns have been produced by the horizontal workpackages 
and now are in the process of harmonisation and integration in the first release 
of the reference architecture specifications.  

A first group of patterns (5 out of 9) aims mainly to solve the problems of 
designing a scalable and high-available infrastructure for replicated data-
sources, covering several aspects from data replication to data extraction and 
holistic replication. A second group of patterns (2 out of 9) covers the security 
concerns of trust/confidence and non repudiation in enterprise SOA supporting 
integrity, authenticity and accountability with the cost of decreasing the overall 
performance of the system. The other two patterns aim respectively to solve the 
problem of extending service containers to support interoperability, and to 
facilitate a design of Web 2.0 style user interfaces for service oriented systems.  

Following the recommendations provided by the NEXOF-RA Reference 
Architecture Team, the first phase PoC has mainly validated the non-functional 
(quality) attributes associated with an architectural choice/pattern.  

There has not been a generic procedure for identification and definition of the 
PoCs and the PoC team has decided case by case by taking into consideration 
the impact of the specific patterns. For instance, when added value (also in 
terms of overall impact of the combination) has been foreseen in a combination 
of patterns a single PoC has been proposed while in other cases two PoCs 
have been proposed to validate a single pattern since different aspects of the 
validation require different contexts. 

Besides validating particular quality attributes of patterns, it is worth mentioning 
that in most of the cases the first phase PoCs also provide feedbacks with 
respect to identification of sensitivity (e.g. properties of a component that are 
critical to success of a system) and trade-off points (e.g. properties that affect 
more than one attribute). 
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1 INTRODUCTION  

The main goal of this document is to explain the processes behind each PoC 
identification, definition and selection. It also contains remarks on the expected 
impact of the validation. 

In particular, section 2 and related subsections are devoted to the description of 
how the PoC process defined in [1] has been applied. The subsections give the 
basic information on the architectural choices and patterns validated, and 
motivate how the PoCs have been identified and selected. Section 3 provides 
additional remarks on the first phase PoC and information on the expected 
impact of the validation. Finally, section 4 draws conclusions and argues about 
the lessons learnt. 

A presentation of the validation results is out of the scope of this document and 
will be reported in the D8.2 series.  

Lastly, the Annex A gives detailed information for each PoC, including 
information about produced software artefacts, installation instructions, and 
access points to the running instances of the software. 
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2 ANALYSIS OF THE FIRST PHASE POC 

The objective of this section is to give an overview of the first phase PoC and of 
its potential impact on the NEXOF-RA. 

Firstly, architectural choices and patterns proposed for validation are presented 
and classified according to the key concerns and quality attributes they claim to 
address, followed by PoCs descriptions that have been identified and defined in 
order to validate those patterns.  

Secondly, the PoC selection process is described. It was executed in 
cooperation with CA, Reference Architecture Team representative and 
contributors of architectural patterns. The PoCs have been evaluated against 
the selection criteria identified in [1] to assess if a PoC fits the NEXOF-RA 
validation needs.  

Lastly, detailed information for each selected PoC is provided in Annex A 
including descriptions of software artefacts, instruction on how to install, use 
and access PoC instances. 

2.1 The Architectural choices and patterns involved 

The architectural choices and patterns that have been selected for the first 
phase are the following: 

 P1: Trigger Writeset Extraction Pattern 

 P2: Log Mining Writeset Extraction Pattern 

 P3: Writeset Extraction Based on Extended DB Interfaces Pattern 

 P4: Gray-Box Database Replication Pattern 

 P5: Vertical Replication Pattern 

 P6: Non Repudiation Pattern 

 P7: Trusted TimeStamping Pattern  

 P8: OSGi-based SCA-Container Pattern 

 P9: Front End in E-SOA Pattern  

For more information on these patterns readers can refer to [2] while for 
additional remarks on their selection refer to section 3.1.  

To the purposes of this deliverable, it is necessary to mention that at this stage: 

 Selected patterns are abstract design patterns (i.e. refining top level 
architectural ones) claiming to support some quality attributes often in a 
price of negatively affecting some other attributes 

 Selected patterns cover 6 out of the 9 key concerns presented in [3] 

 Selected patterns refines the top level Enterprise-SOA (E-SOA) 
architectural pattern. 
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The following table graphically maps the above patterns with respect to the 
concerns and quality attributes1. For each pattern, it is shown the key concern it 
belongs to (gray box) and the quality attributes affected positively (green box) or 
negatively (red box). This table is based on the information provided by [2] and 
has been reviewed by patterns producer.  

As the table shows, there is a first group of patterns (highlighted in yellow) 
aiming to solve the problem of designing scalable and high-available 
infrastructures for replicated data-sources. They cover several aspects from 
data replication including specific patterns for data extraction and holistic 
replication. Key to this group, are the patterns related to database replication 
[2], aiming to solve the problem of scaling the data tier in multi-tier Service 
Oriented Infrastructures (SOI). Overall, the patterns of this first group essentially 
claim to positively support scalability and availability and negatively affect other 
quality attributes. 

A second group of patterns covers the security concern (highlighted in blue). 
These aim to solve the recurring issues of trust/confidence and non repudiation 
in an enterprise SOA. These patterns claim to sufficiently support integrity, 
authenticity and accountability with the cost of decreasing the overall 
performance of the system. The two patterns of this group are related to the 
Security in E-SOA one [2]. 

The OSGi-based SCA-Container aims to solve the problem of extending 
Service Container to support interoperability and portability of different 
components.  

Last but not least, the Front End in E-SOA facilitates a design of Rich User 
Interfaces for service oriented systems.  

 

                                            
1
 In the table we only show a subset of quality attributes and, in particular, the ones involved in 

the validation. For more information on the quality attributes and on how the specific patterns 
support them, interested readers can refer to [2] 
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Trigger Writeset 
Extraction 

                    

Log Mining Writeset                     

Writeset Extraction                     

Gray Box Database 
Replication  

                    

Vertical Replication                     

Non Repudiation                     

Trusted timestamping                     

OSGi-based SCA-
Container 

                    

Front end in E-SOA                     

Table 1: Classification of the patterns to be validated in the first phase 
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For the first phase of proof-of-concepts WP8 was asked with full 
agreement of CA to focus mainly on the validation of quality attributes of 
the selected patterns. The results of the validation (reported in D8.2) will 
be taken into account for refinement of the reference architecture during 
the next iteration, as well as in the second phase of PoC activities.  

2.2 The Candidate PoCs 

On the basis of the classification presented in Table 1 and on the information 
obtained from the Reference Architecture team and patterns producers, the 
PoC team has started the identification of the candidate PoCs. 

With the exception of the Front End in SOA, all the involved partners have 
proposed one or more PoCs to validate their patterns. 

Different strategies have been followed to identify and define a PoC. 

To validate the first group of patterns (marked with yellow in the Table 1), for 
instance, the patterns producer has decided to define: 

 One PoC for the validation of the three writeset extraction patterns. The 
motivation is the fact that these patterns jointly have a dramatic impact on 
the scalability of database replication patterns (See Black-Box, Gray-Box 
and White-Box DB Replication patterns in [2]) and this impact has to be 
properly measured and validated by combining them instead of validating 
separately 

 One PoC for the validation of the Vertical Replication pattern, since this 
pattern allows to ease the replication of multi-tier applications that are 
currently deployed in enterprises and enhance their scalability and 
availability 

 Two PoCs to validate the Gray-Box DB Replication pattern in two different 
contexts, namely a LAN and a WAN. The motivation is that current 
applications are deployed in both Intranet and Internet environments and 
must satisfy different nonïfunctional requirements for the different contexts.  

For the second group of patterns (marked with blue in the Table 1) a single PoC 
has been identified. This PoC has been set up with the purpose of proving the 
architectural tradeoffs of the two patterns through the non-functional 
requirements. 

Other two patterns have been validated through their own dedicated PoCs.  

The PoCs2 are presented in Annex A while the next subsections summarise the 
key information for each PoC such as objective, architectural diagram, 
alternatives to the proposed PoC and the method proposed for validation. 

                                            
2
 In this first phase the candidate PoCs have all been selected. Thus there is no need to 

differentiate between candidate and selected PoCs and the document presents only one Annex 
(and not separate Annexes respectively for candidate and selected PoC).  
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2.2.1 PoC 1: Database Replication Interfaces for Highly Available Stateful 
Services  

Patterns validated 

This PoC validates the patterns Trigger Writeset Extraction (P1 of the section 
2.1), Log Mining Writeset Extraction (P2 of section 2.1) and the Writeset 
Extraction Based on Extended DB Interfaces (P3 of section 2.1). 

Objective of the PoC 

This PoC aims to demonstrate the validity of the Trigger Writeset Extraction 
pattern, Log Mining Writeset Extraction pattern and the Writeset Extraction 
Based on Extended DB Interfaces pattern with regard to data 
extraction/injection from data sources.  

In particular, the main objective of this PoC is to evaluate the tradeoffs in terms 
of non-functional aspects of the different writeset extraction/injection interfaces 
for databases. The aim is to compare DB replication patterns (See the White-
Box, Gray-Box and Black-Box DB Replication patterns [2]) indirectly by means 
of microbenchmarking their main difference, that lies in the writeset extraction 
pattern used. With the results obtained, it will be possible to decide the most 
appropriate pattern to extract/inject writesets with a DB replication pattern. 

Architectural diagram 

In this PoC, the main architectural components affected are databases. They 
are the architectural components that must provide these writeset 
extraction/injection interfaces to implement replication facilities at the database 
level. 

 

Figure 1: Architectural Diagram of PoC 1 
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Alternatives 

The different alternatives of extracting data from a database are described in 
depth in the patterns related to database interfaces for writeset extraction and 
evaluated in this PoC. There are two main approaches: 

 Standard DB Interfaces (Triggers and Log Mining) ï They are general 
purpose interfaces provided by current databases that can be exploited to 
extract/inject the required writesets. These interfaces allow implementing 
portable solutions due to the fact that the information provided by the 
interfaces can be analyzed. 

 Extended DB Interfaces ï They are ad-hoc interfaces exhibited specifically 
to extract/inject writesets from outside the database.  The writesets can 
either be extracted in binary or textual (SQL form). 

Method proposed for validation 

As this PoC aims at evaluating a very technical set of patterns and therefore is 
far from any business scenario from which extract business requirements, we 
depart from the technical requirements of quality attributes addressed by the 
architectural patterns.  

The assessment criteria are partially based on the ATAM methodology [9], that 
has been adapted to our specific needs that is to evaluate, quantify and 
compare the tradeoffs between architectural choices. The ATAM methodology 
was originally developed to assist architectural decisions by taking into account 
early in the design process the quality attributes and as such was assessed as 
relevant in the context of the work performed by WP8 and reported here and in 
D8.2.  

We use the ATAM utility tree for matching the technical quality attributes 
(performance, applicability and maintainability) with metrics to be used in the 
evaluation. The utility tree for each pattern is presented in the following figure: 
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Figure 2: Utility tree to support validation in PoC1 






















































































































































































































