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Abstract 
 
Today business aims to finds an edge by managing knowledge better than its competitors. IT 
should support the business in this aim, yet the knowledge business workers possess is often 
informal in nature and loosely structured. Once captured in traditional IT systems, this 
knowledge can be hard for non-technical staff to review, distribute and update.   
 
Four key areas of formal and informal knowledge are: the need to find relevant information 
(Search); the need to clearly express business rules; the need to clearly express how tasks are 
shared between members of a team (workflow) and the ability to clearly distribute this 
information among distributed teams 
 
This thesis proposes possible frameworks and methodologies to address this problem. Using a 
configurable, component based framework (Red Piranha), we demonstrate one possible 
approach that has already been deployed as part of several commercial solutions. It compares 
this approach against the requirements in the field, and suggests how these existing technologies 
could, at a future stage, be used to bring new avenues (such as pseudo-Agent based solutions) 
on the core need to manage and process knowledge in a competitive way. 
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1 Introduction 
 

1.1 The Office as a Factory 
 

The great leap forward of the industrial revolution was the assembly line. Raw materials 

and parts went in one end, labour and machinery was applied to it, with finished 

products (cars, washing machines, ships) were produced at the far end. The assembly 

line is still present in today's knowledge economy. Workers may have shirts and ties 

instead of boiler suits; offices may be air-conditioned and not heated by a blast furnace. 

There may be more variety in what is produced (an insurance application may have 

thousands of permutations, rather than the 30 or so colours [1] available in car 

manufacture) but the assembly line process is similar. 

 

In both sorts of assembly line, raw materials (an insurance application, an expense 

request, a request to trade shares) enter at one end. Various people work on it – in 

sequence (as a chain of loosely or strictly defined steps) or in parallel. Tools are applied 

to it (a PC instead of sledgehammer). The end result is some product that, while 

intangible, has added enough value to justify the labour and capital employed. 

 

On a traditional assembly line, workers had very little freedom of action [2]. Unskilled 

workers could be trained in a matter of minutes to tighten a particular bolt, clip on a car 

door or spray a particular area. While perhaps personally unsatisfying for the worker, 

the 'Command and control' system was easy to administer and supervise. Perhaps 

fortunately, these approaches do not work with 'knowledge companies' 

 

Knowledge workers have a far greater leeway in their work, but still follow some sort of 

process. For example a share trader may have authority to trade millions of Euro on 

behalf of a bank, but will have limits on the positions that he or she may take, and there 

will be an end-of-day accounting process. While knowledge workers may have greater 

visibility of the sequence than their shop-floor counterpart, it is still rare for an 

individual to know 100% of the processes of the organisation, from their immediate job 

specification (e.g. Finance), the process in departments they interact with (e.g. Back 
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office, Sales Targets) or supporting departments (Human resources or procurement 

policies). 

 

1.2 The importance of getting this right 
 

Most competing organisations have pretty much the same inputs. Car manufacturers 

have the same raw inputs (metal and other commodities), similar levels of education in 

their workforce and at similar prices (the raw inputs are traded globally, manufacturers 

will relocate to regions where labour is cheaper). However, why has Toyota eclipsed 

GM as the No 1 manufacturer in the world [3]?  R&D levels are one factor last 19 years, 

but the answer probably lies with the Toyota Production System, the process by which it 

builds vehicles and the way that it is continually improving this process. Toyota's 

competitive advantage is not its cars, but the way in which it builds its cars [4]. 

 

Instead of cars, it is information that flows down the modern company assembly line. 

Companies that manipulate this information better gain an edge over their competitors, 

yet information workers cannot be controlled by Taylor's idea of a foreman with a 

stopwatch. Enterprises attempting to gain an edge through their superior use of 

knowledge, both in the use of information and the process that has to be applied to it, 

face the following problems. 

 

Formal and Informal knowledge 

 
Things are not always done 'by the book', but by rule of thumb. How can we 

capture this quickly without disrupting to the day to day business? Are we covered 

when people leave? Can the business scale if we can only ever have one expert? 

 

Format of knowledge 

 
How can we express the captured information in a format that gives payback to 

the business (e.g. Electronic instead of a dusty paper copy, not stuck on some file 

share, readily usable, instead of being locked away in machine-code)? Is this 

format easy to update? Can everybody use it from one central location (so that 
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copies do not get 'out of synch')? 

 

Management of change 

 
 

Who can change the information and process? Is this the right balance between 

being too hard to change (and being stuck in a rut) and being too easy (resulting in 

chaos). If a change is made, will people know about it and will they take any 

notice? 

 

Security and Authorisation 

 
Who should have access to information?  Does this access change depending on 

the context of what the user is doing at the time? Is this access read only or read 

and update? 

 

Distribution of information 

 
How do we get information to staff when they need it? How do stop them getting 

flooded with irrelevant / untimely information? 

 

Project based working 

 
People don't do the same tasks everyday. People form goal driven teams, and 

disperse when the objectives have been achieved. How can we easily document 

these outcomes so that they can be reused both over time and over the 

organisation? 

 

New situations and judgement 

 
How do express our knowledge in such a way that the organisation does not 

become sclerotic, and that the knowledge can still be applied in new and changing 

circumstances? 
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Collaboration 

 
No task is done in isolation. How do we ensure that tasks and team members 

collaborate effectively? 

 

Cross organisation knowledge 

 
In the old days everything was done in house, now the office as a factory must 

also seamlessly interlink with other suppliers, plugged in as part of the process. 

How can we implement this [5]? 

 

1.3 Traditional Solutions 
 

Most Enterprise Information (EIS, Enterprise or Business) systems are an attempt to 

capture and manage knowledge. Most EIS perform 3 broad functions 

 

1 Capture information, e.g. via a web interface (Presentation Layer) 

2 Apply business knowledge to this information (Business Layer) 

3 Store or forward this information (Service or Data Layer) 

 

It is this 2nd, business, layer that we are most concerned with in this thesis. The 

presentation and service layers, while not trivial, are known problems that lend 

themselves to some degree of standardization. In contrast the business layer will be 

unique to each organisation as it reflects the process and knowledge of the organisation. 

In some ways, the business layer is the 'learned memory of the organisation'. 

 

Despite (or perhaps because of) years of implementing EIS systems, many of them 

suffer from the following problems in the business layer 

 

· All three layers tend to be tightly coupled, so it is not easy to extract the business 
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logic and process contained for use elsewhere 

 

· Business knowledge and rules expressed as code; this is hard to audit and leads to 

discrepancy between the documentation and the actual implementation. 

 

· It is hard for the domain experts (the guys with the business knowledge) and the 

technical experts to collaborate as they speak (literally) different languages. 

 

· It can be difficult to update, both in implementation and for fear of un-desirable 

side-effects. 

 

· While theory states that these functions should be separated, the fact that the 

business tier is often expressed in programming language like Java means that 

other functions (e.g. Database access) often creep in over time. Even worse there 

is no clearly delineated place to put business logic, so it can become scattered 

throughout the 

 

· Duplication of business knowledge across systems  (and become out of synch) 

can lead to contradictions. 

 

· It is hard for systems to collaborate across processes. 

 

 

This dissertation proposes Red-Piranha and other open source frameworks for 

knowledge management, as a means of resolving (some) of these problems.  It shows 

how to use and extend the frameworks to address information management problems.  

In particular, we look at how the Red-Piranha framework provides these solutions and 

integrates with other open solutions to create a modern information assembly line. 
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1.4 Summary 
 

Information and knowledge management is the key that gives companies a competitive 

edge. Traditional EIS solutions have often failed to deliver on their investment in this 

regard. This thesis proposes to look at 4 key areas, implemented by the Red-Piranha 

framework: Search, Rules, Workflow and Enterprise Web 2.0.  

 

This thesis is structured as follows. Following this introduction, chapter 2 narrows the 

problem domain to specific areas within Knowledge Management. Chapter 3 gives 

details of background technologies that may be useful in solving these problems. In 

chapter 4 we gather the requirements that we will seek to resolve using the technical 

solution detailed in chapter 5. The following chapter 6 allows us to evaluate how 

successful we were in meeting these requirements before concluding in chapter 7 to 

give areas for improvement and possible future work. 

 

A list of references and Appendices giving more technical detail are provided at the end. 
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2 Problem Domain 
 

2.1 Introduction 
 

The previous chapter introduced why we need knowledge management. This chapter 

narrows the problem domain to specific areas (Search, Business rules and Workflow). It 

places these areas within the context of the emerging Enterprise Web 2.0 paradigm, 

concentrating on solutions within the financial sector. The dissertation proposes 

practical implementations in each of these areas, as well as demonstrating the synergies 

in applying four solutions to parts of the same core problem. 

 

2.2 Symptoms of the Business Problem 
 

The previous chapter introduced the notion of the office as a factory and the importance 

of getting it right.  The follow are symptoms of a company 'getting it wrong'  

 

· Critical knowledge lost when key people leave. 

· Inconsistent application of knowledge leading to poor customer 

satisfaction and / or exposure to regulatory or financial sanction. 

· Knowledge silos - people or systems where the information cannot be 

shared or cross-referenced. 

  

As 'Knowledge Management' is such a wide topic, this document narrows its focus to 

on Search, Rules and Workflow within the context of Web 2.0. There are many other 

fruitful areas for study (e.g. Such as multi agent software to model business interactions, 

and neural networks to learn complex behaviour patterns), which are listed for further 

work and evaluation. 

 

These topics (Search, Rules, Workflow, Web 2.0) were chosen as: 
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· Each area seeks to aid knowledge management and give business a 

competitive edge. 

· The topics have been the focus of intense academic research, but are only 

now becoming part of mainstream commercial implementations 

· Each area has a framework / set of libraries that the implementation is 

based upon that we can examine and suggest improvements. 

· The four areas sit naturally together to provide a complete solution to 

many business problems. 

· The author has personal experience of implementing IT systems to address 

business problems in these areas; either using these or other 'ad-hoc' 

technologies. 

 

Likewise, there are many industries other than Financial Services that will benefit from 

the approach proposed in this dissertation. These are described in more detail in the 

'Conclusion and future work' section. 

 

2.3 Previous Research - General 
 

By definition, Information technology (IT) concerns itself with managing information 

and knowledge.  With the IT domain, much research has been carried out into the 

Productivity Paradox – the fact that while business continues to invest heavily in 

managing knowledge using IT, academic research finds it hard to quantify the 

productivity gains realised [6]. This paradox has been (partially) resolved by the 

understanding that it's not how much you invest in IT, it's how you use it. 

 

“Specifically, a firm delivers value from IT by building and 

leveraging three assets: highly competent IT human resources, a 

reusable technology infrastructure, and a strong IT-business 

partner relationship. .... Together, they allow a firm to apply 

information technology to strategic business needs faster and 

more cost effectively than the competition“ [7]. 
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Further Studies show that this productivity gain can translate into cost savings as 

demonstrated by 'Significant Decreases' in the size of organisations within 'two to three 

years' of a major IT investment [8]. Becoming more specific to the areas we propose to 

study, some authors have found that: 

 

“Today, with competition extended to the execution of strategy, 

firms frequently compete on the basis of process innovation”[9] 

 

We introduce the process innovations we plan to study in this essay and investigate 

previous research on them in the following sections.  

 

2.4 Proposed Solutions  
 

Tim O'Reilly coined the phrase Web 2.0 in  

 

Web 2.0 is the business revolution in the computer industry 

caused by the move to the Internet as platform, and an attempt 

to understand the rules for success on that new platform. Chief 

among those rules is this: Build applications that harness 

network effects to get better the more people use them. (This is 

what I've elsewhere called "harnessing collective intelligence.") 

[10] 

 

 

In other words: Web 1 was to get it out there. Web 2 is make it work 

 

Web 2.0 is a new paradigm, building on the most successful techniques from the first 10 

years of widespread Internet use. These techniques include, Rich Internet Interfaces 

(RIA) using Ajax, sharing of user data through RSS, RDF and other standard xml feeds, 

rapid development, extension of other internet applications for new uses, orchestration, 

and the use of unconventional data sources. Currently, much of the focus of Web 2 is on 

the consumer market. 
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2.5 What is Enterprise Web 2.0  
 

At the other end of the scale from the consumer market are Enterprise or Business 

systems. Web 2.0 has not (yet) made a significant impact here, mainly due to the 

conservatism of the sector, but the problems to be solved are similar. Enterprise systems 

seek to take knowledge and put it into a system where the information can be stored, 

shared, processed or used for further analysis. The current standard for doing this is 

Enterprise Java, but a lot of the Web 2.0 techniques for knowledge capture and sharing 

are very applicable. 

 

The combination of the above, 'Enterprise Web 2.0', gives both opportunities and 

threats. The opportunities include being able to solve business problems with new and 

more efficient techniques. The threats include the fact that a Web 2.0 System is far from 

the 'traditional' computing environment that we are used to. The dissertation proposes to 

look at how key techniques and use them to solve Business problems in an Enterprise 

Web 2.0 environment. 

 

“Harnessing Collective Intelligence” is what Search, Rules and Workflow aim to do – 

think of it as Web 2.0 at the Enterprise level.  The innovations in the web interface 

(often using Ajax technology) may be useful in encouraging user interaction, but it is 

the collective intelligence that is the core area of research. 

 

The need for each of the proposed solutions is summarised in Figure 1 below. 
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 Figure 1: Problems and Solutions within Web 2.0  

 

Problem  Solution 

You have the information 
somewhere, but you don't quite 
know where it is, who has it or how 
to find it. 

 Search of unconventional Business 
data using an Adaptive Search 
Engine. 
 

You've found the information but 
can't do much with it – the 
knowledge to do so resides in 
people’s heads. 

 Rapid development and deployment 
of business logic using Rule 
Engines. 

 

You and your team have to work 
together on the information, step by 
step, as part of a process. 

 Combine disparate web activities 
into a Business process using 
Workflow. 
 

You get the information to and from 
the people that need it.  

 Interact with the (Business) user 
using Rich Internet Applications 
(Ajax) and Web 2.0 techniques 

 

Each of the proposed areas (Web 2, Rules, Workflow and Search) corresponds to an 

area within the Red-Piranha framework, which will introduce in more detail in the next 

chapter (where we begin to propose solutions). Graphic 2 shows one example of how  

the parts to the knowledge management solution relate to each other. 

 
Graphic 2: Multi user, multi process problem 

 
This graphic depicts how the various components interact act to provide a knowledge 
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management solution for a long running process: The user applies online via an 

interactive Web2 style site for an Insurance claim. An insurance company administrator 

searches for and attaches additional details to the case. Automated Business rules are 

applied to it, and the result notified the user via email. The entire process is tied together 

via workflow. 

 

This is only one possible configuration of the different parts of the solution. Graphic 3 

below shows one example of how the parts to the knowledge management solution 

relate to each other. 

Graphic 3: High Volume, Single User for Enterprise Search 

 

 

 
The above graphic depicts a very different , short lived, but high volume process; a 

single user wishing to carry out an intelligent search. In this process the user enters a 

search term. The workflow uses rules to decide the best information source (e.g. 
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Database, or standard search engine) and pre processes the search term into a query then 

carries out the Search. There may be post-processing of the results (e.g. To add 

'sponsored results') before the results are shown to the user.  

 

 

The following sections examine the problem domain of Search, Workflow and rules in 

more detail. 

 

2.6 Problem Domain - Search  
 

Search has been defined (for those who teach 12 year old kids) as  

“a process used to locate all records that satisfy a statement, 
rule, or criterion.” [11] 

 
Behind this simple definition is a very complex problem: when the user enters a search 

term, they are not searching for those documents containing those words per se. Rather, 

they are trying to solve a particular problem or find a piece of information; the 

keywords can be seen as a clumsy attempt to express this to the computer. 

 

Google used this realisation to overturn the industry consensus at the turn of the century 

that search was a 'solved problem'. In their seminal paper on the subject [12] they used 

information from hyperlinks as a means of judging users opinions on which documents 

they valued and in what context.  Aside from the continual tension that exists within a 

commercial search engine (“we expect that advertising funded search engines will be 

inherently biased towards the advertisers and away from the needs of the consumers”  

there are continuing problems with Search in the enterprise context. 

 

· Google tends to aggregate preference information worldwide. What if your 

set (of enterprise users) have preferences that differ significantly from the 

worldwide norm? 

· While Google provides a corporate version (the Google Search 

Applicance) and various APIs for plugins and extensions, it remains 
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difficult to index and search sources that a non-conventional to Google, but 

conventional to large enterprise (e.g. RDBMS such as Oracle and SQL 

Server). 

· The licence that the various Google solutions are deployed under can be 

prohibitive for commercial reason, or be incompatible with Open source 

projects. Even where this is not an issue, a solution based on the Google 

API's will never be fully integrated – there will always be a 'Google' and 

'non-Google' part. 

 

Despite (or perhaps because of) these drawbacks any Enterprise Knowledge 

management solution must still be able to work with Google (a) because of the power of 

their solution and (b) because the Google Search Screen / Results is the familiar user 

interface. 

 

Rather than seek to replace Google (!) the search solution proposed n this essay is a set 

of components that can be used when the above prove to be too restrictive. By basing 

itself on Apache Lucene, it can leverage such features as fast result retrieval [13] and 

optimised index management [14]. We propose a framework that adds a simple 'out of 

the box' implementation that Lucene lacks. This framework can then be used to 

implement knowledge management solutions that integrate search with items such as 

workflow. 

 

2.7 Problem Domain - workflow 
 

Workflow and workflow management can be defined as 

 
“A workflow management system (WFMS) is a software 

component that takes as input a formal description of business 

processes and maintains the state of processes executions, 

thereby delegating activities amongst people and applications.” 

[15] 

 
Workflow, like the other areas we examine in this dissertation, have been much 
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researched, but not yet fulfilled their commercial potential. The problem appears to be 

too many, rather than too few, commercial implementations, with cost and licensing 

being barriers to use [16]. A further problem is that workflow, and the business 

processes that it models, can easily model processes, but applying these to 'real world' 

problems can sometimes be difficult. This is especially so now that Web services are 

making Business Process Management (BPM) more widespread [17] 

 

A business that overcame these limitations could use workflow to model their business 

processes and hence 

 

“BPM (business process management) offers a programmatic 

structure for designing transactions and executing them using 

automated decisions, tasks and sequence flows”[18]. 

 

As in search, we propose taking an existing library and integrating it with a framework. 

This framework (discussed in more detail in further chapters) will give both a practical 

example of the use of workflow, and allows the use of workflow as part of an integrated 

knowledge management system. 

 

The product / library that we propose to use is JBoss jBPM (java Business Process 

Management).  According to Jboss [19] this product  

 

“JBoss sees jBPM as an orchestration engine that sits in the 

middle of enterprise applications, enabling integration and 

coordination between different dedicated applications.“ 

 

jBPM is a complete product, including a Definition Service (Editor), Administration 

Service (Deployment) and Execution Service (Runtime). We propose to apply this 

product to the financial knowledge management area. The solution conforms to our 

Web2 context of 'harnessing collective intelligence', and integrates with the other facets 

of the knowledge management solution. 
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2.8 Problem Domain – Business Rules 
 

A business rule is a compact and simple statement that 

represents some important aspect of a business. By capturing 

the rules for your business--the logic that governs its operation--

you gain the ability to create systems fully aligned with your 

business needs. [20] 

 

All people have business rules – except that they might not them of them as such. 

Examples of rules are 'if the market rises by more than 25%, then sell the stock', 'payout 

the claim if it is less than Eur100' or similar statements the fit your particular domain. 

While the use of well understood algorithms such as Rete [21] and Leaps [22] can make 

systems that use Business Rules both simple and run quickly, we are interested 

primarily in the financial knowledge management possibilities afforded to us by Rule 

engines. 

 

Because business rules can be written in 'near English' language, not hidden in code, 

they are much more meaningful to non-technical domain experts. In this format, the 

knowledge they contain is easier to manage, maintain and share. They also carry the 

advantage of separating the meaning of the business from the actual technical 

implementation. 

 

While various forms of commercial Business Rule Engines have been available for 

more than a decade, they are only now becoming mainstream [23]. Some of them (such 

as ILOG) were expensive for the experimentation needed to get accustomed to Rules. 

Others, such as Jess, use a (Prolog-like) syntax not familiar to most Enterprise 

developers. We propose to use JBoss Drools, which is not only free/ open source, but 

has a familiar Java like syntax.  JBoss Drools also gives a lot of business friendly 

features, such as web based rule authoring, version management and deployment tools. 

 

In the rules area, this dissertation focuses on a practical implementation using the JBoss 
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Rules engine within the financial services industry. The example draws heavily on 

Web2/ Ajax presentation techniques, so our framework and components need to be able 

to integrate both. Other examples use business rules as decision making nodes in a 

standard workflow. Our aim is to demonstrate that Rule Engines are as 'business ready' 

as web servers or databases.  

 

2.9 Case Studies 
 

To illustrate our intentions, below are four case studies (from the author's personal 

experience) where the business requirements have inspired the above proposals. We will 

revisit these studies in later sections when we discuss the technologies and techniques 

used in their actual implementation. 

 

2.9.1 Case Study 1– Workflow on Public Exam Results  Website. 
 

A leading Irish Educational Institution needed to gather Exam results from 200+ 

locations.  Exam result gathering was a multi-step process, requiring validation and 

authorisation of results for Multiple Candidates. The existing system, while written in 

Java was unstructured leading to performance and maintainability problems. 

 

Parts of the proposed framework were added to the exam results system. The system 

itself was refactored to Enterprise Java standards.  Basic workflow and Ajax / Web 2.0 

Techniques were introduced as well as unit and load testing scripts. 

 

Not all desired changes were implemented, but the resulting system performed 5-10 

times faster. The steps that had workflow implemented provided a clear and easy 

platform for system maintainability. User feedback on the new Web 2.0 / Ajax screens 

was very positive, with the screens much easier to use, eliminating cluttered popups. 

 

2.9.2 Case Study 2 – Adaptive Document Management f or Multinational 
Pharmaceutical Company 
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A large U.S pharmaceutical company identified that its cutting edge was in the 

management of its scientific knowledge, from initial discovery, to combination with 

other information through to its application and FDA approved drug release.  The 

problem was that it had too many systems holding the knowledge. In addition, each 

scientific researcher had their own knowledge domain, making a 'one size fits all' 

solution inappropriate. 

 

The adaptive Search Component of the proposed framework was deployed on-site. 

Documents were indexed and stored in a standard Oracle Database, alongside 

appropriate Meta data. Information from other company specific systems was included 

in the global index and the entire system made available via the company Intranet with a 

familiar looking web interface. 

 

From phase 1, the scientific researchers got the required 'one stop' search to all company 

information. Security and audit were maintained in the original systems. Users were 

delighted with the ability of an adaptive search to learn both what they and their teams 

were looking for in response to feedback. 

2.9.3 Case Study 3: Mortgage Approval Calculators f or Major European 
Bank 
 

A Major European bank had a complex process for approving or declining loan 

applications.  3rd Party brokers found submitting applications difficult, as the reasons 

for the decision were obscure and known only to a small number of people in the bank. 

The challenge was to make the approval process more open, without giving away trade 

secrets. 

 

Using the proposed server components, business rules on how to approve a loan were 

captured in a standard Excel Spreadsheet. This Excel spreadsheet was compiled into 

Java Class, but the original source remaining intact. This was combined with Ajax 

(using the DWR toolkit) to produce and a web page deployed on both the company 

intranet and internet. 
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The loan approval team were happy because they still had visibility and control of the 

business rules. 3rd Party brokers because they could quickly get an approval decision or 

recommendations on how to gain approval.  The banks security team were happy 

because the application remained on the Bank's server, even if it felt and performed 

more like a desktop application. 

 

2.9.4 Case Study 4: Intelligent Search for a Major Job Site 
 

Web based Job Search is a very competitive market. Users typically use the site very 

intensely over a number of weeks, then stop as soon as a position is obtained. 

(Intelligent) search is a key part of their usage; they want to find the job they mean, 

including jobs that may have completely different keywords, but be similar in meaning, 

or locations geographically adjacent but with different names. For competitive reasons, 

indexing and search via Google is not an option. 

 

An extended Lucene search and indexing engine provided the core of the 

implementation. This was called as part of a specific workflow with step by step 

processing before and after the actual search. Business rules were used to map the 

various searches to the actual Lucene query, with up to 20 searches being displayed 

using Web 2/ Ajax techniques on any given page. 

 

Users got the ability to quick find jobs of interest to them in a very scalable web site. 

The job site, via the business rules, got the ability to 'tune' the search results as they 

learnt what users were looking for. The use of various flows mean that the same 

components could be used in different such contexts (e.g. Find Jobs, find more jobs like 

this, paging) while keeping a simple solution overall 

 

2.10 Summary 
 

This chapter narrowed the problem domain to specific areas of Knowledge Management 

for competitive advantage - Search, Business rules, Workflow and Web 2. It showed 
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both prior research and areas for further investigation in each. Specifically, it showed 

the need to practical implementations and applying each area as part of a single 

solution. The next chapter progresses this, introducing both the Red-Piranha framework 

and the underlying technologies as part of a possible solution. 
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3 Technical Summary 
 

“If I have seen further it is by standing on the shoulders of 

giants”[24] 

- Isaac Newton 

 
This essay may not have the importance of the theory of gravity, but it does use the 

same maxim concerning the use of frameworks and libraries. Rather than seeking to 

address the problems discussed in the problem domain from scratch, we use frameworks 

to solve repeatable parts of the problem. This chapter gives the background to the 

frameworks that we propose to use. It gives particular detail to the Red-Piranha 

framework, that we will extend later to implement our proposed solution. 

 

Later chapters (Solution Design and Technical Evaluation) will address why, in the 

authors opinion, these particular frameworks are most suited to resolving the problem 

and how these frameworks are used as part of the solution. In the case of the Red-

Piranha framework, an open source project created by this author, we introduce it as the 

basis for extension in later chapters to resolve these business issues. 

 

3.1 What is a Framework (and what is a Library)? 
 

A framework is a set of co-operating classes that make up a 

reusable design for a specific class of software. It provides 

architectural guidance by partitioning the design into abstract 

classes and defining their responsibilities and collaborations. A 

developer customises the framework to a particular application 

by sub classing and composing instances of framework classes 

[25]. 

 

The technical definition of a framework differs slightly from that of a Library. In 

general we write classes that extend the framework (and hence the framework also gives 

us Architectural guidance). This distinction is more important in later chapters (e.g. 

During design and implementation); for now our focus is to describe the functionality 
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afforded by both categories. 

 

The advantages have frameworks have been summarized in a previous work [26] as 

Modularity, Extensibility, Reusability and Inversion of Control. The latter is one of the 

chief advantages of using a framework such as Spring.  

 

We can divide the frameworks we propose to use into three categories: 

 

· Core frameworks, such as jBPM (workflow), JBoss Rules, Lucene search 

and Spring. These provide the fundamental capabilities of the respective 

section within Red-Piranha. Spring provides the 'glue' to integrate these. 

· The Red-Piranha framework, which we propose to extend as part of the 

solution to the problem domain. It integrates the core frameworks and 

provides a set of 'ready to use' components to solve business problems. 

· Supporting Frameworks, typically required by the core framework. These 

carry out minor, but important, functions. 

 

We detail each, in order, below. 

 

3.2 Core Frameworks 
 

3.2.1 Lucene 
 

“Lucene is a gem in the open-source world--a highly scalable, 

fast search engine. It delivers performance and is disarmingly 

easy to use.... [it] introduces you to searching, sorting, filtering, 

and highlighting search results” [27]. 

 
The same source explains that Lucene powers search for Microsoft (including it's 

Hotmail email service and Windows Lives) and parts of it are incorporated into the 

Google Desktop Search product. Lucene is available under the standard Apache licence, 

which makes it both open source and commercially friendly. 
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Lucene's author, who has many years experience in search engine theory started this 

project commercially, released it on Sourceforge in 2000 'to see if open source might let 

me keep doing what I liked'. The feedback from the community very positive: adopted 

by Apache in 2001 the project has since been translated into several programming 

languages including C++, C# / .Net, Perl, and Python. As part of Nutch, it is a “web 

search engine that scales to billions of pages” [28]. 

 

One important technical point is that Lucene provides only an indexing and search 

Engine, not a complete search solution – it is up to you to integrate it into your 

application. A good analogy is that of a Database – Oracle provide you a data storage 

and retrieval engine, but you still need to carry out integration work (e.g. Provide a web 

front end) before you deploy your solution.   

 

3.2.2 JBoss Drools  
 

“Imagine a different way to program in which you specify rules 

and facts instead of the usual linear set of instructions. That's 

the idea behind rule-based programming. A rule engine 

automatically decides how to apply the rules to your facts and 

hands you the result. This approach is ideal for expressing 

business rules and is increasingly used in enterprise computing” 

[29].  

JBoss Drools is a Java based rule engine that is gaining increasing popularity [23]. 

Provided by JBoss as part of a complete business middleware solution, it can also be 

deployed on a standalone basis. The product is available under the LGPL licence, 

making it both open source and commercially friendly -You must publish changes to the 

framework, but you can use it within a larger project without having to publish all the 

project's code. The project's development stream is known under it's original name of 

Drools. 

 

JBoss Drools contains all the mainstream rule Engine features, including an 

implementation of the RETE 2 algorithm, the ability to carry out both forward and 
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backward chaining, Salience (control of the order that rules are fired in) and rule 

compilation to enhance performance. Additional features include a full graphic IDE 

(based on Eclipse), rule debugging, the ability to write Domain Specific languages in 

'near English', an option Excel based Decision Table rule format, and a familiar Java-

like syntax for the core rules. 

 

3.2.3 jBPM – Java Business Process management 
 

Most technical processes last a matter of milliseconds: A call is made to a webserver, or 

in response to an action on a GUI, an action is carried out immediately.  Most business 

processes, however, last minutes, hours, or even days.  Often they comprise multiple 

technical processes with long pauses waiting for user input. A business process may be 

multi-user - with inputs from various users in order to complete the processing of an 

item. 

 

Workflow frameworks aim to fill the gap between these alterative views. The more 

sophisticated (like jBPM) allow the user to draw a Visio-like diagram that models the 

business process. Specialists can then attach the various technical processes that should 

be fired at each step, as well as configuring, which users can perform the various actions 

to move from one step to the next. 
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 Graphic 4: Components of the jBPM workflow. 

 

Graphic 4 [30], shows the various components provided to achieve this technical to 

business process mapping. The components include process definition (including a 

graphic IDE to allow 'drawing' of the workflow), process hosting and runtime, process 

persistence (for long running business processes) an API to allow calls into and from 

the workflow. 

 

More information on configuring and using jBPM and workflow can be found in the 

appendices, or from the jBPM home page. Like Jboss rules, jBPM is available under the 

LGPL licence. 
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3.2.4 Spring 
 

“To put it simply, Spring makes developing enterprise applications easier .... it is 
designed with the following beliefs: 

· Good design is more important than the underlying technology. 

· JavaBeans loosely coupled through interfaces is a good model. 

· Code should be easy to test” [31] 

 
Spring both competes with Enterprise Java Beans (EJB), as it solves many of the same 

problems as well as complements it; Spring allows you to introduce EJB, through 

configuration, as and when it is needed. More information on Spring Framework can be 

found at its home page.  

 

In the context of the Red-Piranha Framework (next section), Spring is the 'glue' that ties 

Lucene, JBoss Rules and jBPM together, allowing us to configure and deploy only the 

components that we require for each solution. More details on this can be found in the 

appendices.  

 

3.3 The Red-Piranha Framework  
 

Red Piranha is a set of ready to deploy components that solve business problems. Like 

Lego Bricks ™ they can be reconfigured to meet different needs, using as few or as 

many pieces as required. The pieces integrate with existing investments in IT 

technology to deploy more effectively the knowledge within a business team. 

 

Red Piranha aims to get knowledge out people's heads into a machine; once there 

knowledge can be copied, scaled, deployed 24/7 or even merged with other knowledge 

sets.  Red-Piranha provides a base set of components, built into 4 'ready to deploy' 

solutions for each of these areas [32]: 
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Figure 5: Red Piranha Components  

Problem Solution 
You have information, but don't know how 
to find it. 

Red Adaptive Search  
Search of unconventional Business data using 
the Red-Piranha Adaptive Search Engine. 
 

You've found the information  but can't do 
much with it. 

Red Financial Engine  
Rapid development and deployment of 
business logic using Rule Engines . 
 

You and your team  have to work together  
on the  information. 

Red Workflow | Red Process Flow - Combine 
disparate web activities into a Business 
process using Workflow . 
 

You get the information to and from the 
people that need it.  

Red Web 2.0  
Interact with the (Business) user using Rich 
Internet Applications (Ajax ). 
 

 

 

Red-piranha is an ongoing open source software project started by the author of this 

dissertation. It is available from http://redpiranha.sourceforge.net. Most of the solutions 

proposed in this dissertation will be integrated back into the framework.  More 

information on the setting up and using the framework is available in the appendices.  

 

As a summary, one analogy for RP is a plumber. You would expect him or her to arrive 

on site with all the tools they need. Typically you pay for their time, or per job 

completed, not for the tool hire. Likewise, Red-Piranha enables consultants to be more 

productive to fix what you actually want, bring the tools they need to be productive 

from the moment they step on site. 

 

3.4 Supporting Frameworks 
 

Various supporting frameworks are proposed as part of the solution. Figure 6 gives  

more detail on each of these. The frameworks provided vital, but generally unnoticed, 

support. 
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Figure 6: Supporting frameworks proposed by this di ssertation 

 
Library How Red-Piranha uses it 

 antlr "Another Tool for Language Recognition”, (formerly 
PCCTS) is a language tool that provides a framework for 
constructing recognizers, compilers, and translators. Used by 
Jboss rules for rule compilation. 

 apache-commons A set of common utility classes -e.g. String Handling 

 apache-xml Common utility classes for Xml handing. 

 axis Apache Web Service Toolkit 

dom4j Core XML Languages 

fit libs for the fit / fitness User Acceptance Testing Suite 

hibernate Object – Relational Database mapping for Java 

hypersonic In Memory Java Database – used by jBPM 

 j2ee Core Enterprise Java interfaces for Deployment 

 jakarta-taglibs Standard Tag libraries for deployment on web pages. 

 jboss-rules The Drools rule engine and dependencies 
Janino - Embedded Java compiler from JBoss 
poi - Apache Excel Manipulation Library 
Core - Eclipse Embeddable Java compiler 

 jena RDF / XML - Jena , to store all our information in RDF (aka 
the Semantic Web) 

 junit Standard Java Testing framework  

 log4j Standard Java Logging Framework  

 oracle Drivers for accessing Oracle Databases 

 pdfbox For reading and manipulating PDF documents. 

 quartz Java Job Scheduling Framework 

 Struts Apache Web Framework using MVC pattern/ 

Xerces,  jdom  for XML manipulation 
 

 



Financial knowledge capture using Red-Piranha:  Paul Browne 
Rules, Workflow, Search and Enterprise Web 2.0 

 

37 of 154 

3.5 Conclusion 
 

The previous chapter (problem domain) outlined the problem we are trying to solve. 

This chapter began the process of trying to solve it. It introduced the core frameworks in 

the workflow, rules and search areas. It gave detail on the Red-Piranha framework that 

we will build on and extend throughout this dissertation. By giving the background 

information, we prepared the ground for the next chapter – Solution Design. There we 

begin a detailed analysis showing the technical steps that we need to take to put our 

solution in place. 
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4 Solution Design 
 

4.1 Introduction 
 

This chapter formalises the requirements as expressed in the 'problem domain (Chapter 

2). It clarifies the 'problem that we are trying to solve. Using what we have learnt from 

the technical background, it takes these general problems and translates them to 'how 

are we going to solve it?'.  A subsequent chapter 'Technical Solution' will describe the 

actual implementation of these requirements. 

 

4.2 Requirements Gathering  
 

4.2.1 Methodologies 
 

The two methodologies in broad use can be stereotyped as Heavyweight (e.g. Rational 

Unified Process - RUP, and various other waterfall techniques) or Lightweight (various 

names, including Agile and Extreme Programming - XP). Both these methodologies 

include a specific requirements gathering phase. The outcome of this phase can be 

expressed as a set of use cases or user stories.  While purists of both methodologies 

might object, we use the terms interchangeably here to refer to a specific piece(s) of 

functionality as experienced by the user (e.g. A Business user, SysAdmin etc). 

We will return to the issue of methodology when we seek to implement the technical 

solution. For the moment, we concentrate on articulating our requirements. 

 

4.2.2 Frameworks v Applications 
 

Gathering requirements for an application may be difficult, but at least there is an 

definable set of users. Often these users will be within one organisation, and / or have 

some strong common defining characteristic (e.g. For Microsoft Word, this is people 

needing to write documents). While it may be difficult to articulate these users’ 

requirements, they have a core problem that the application is trying to solve. When 
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completed, we can measure the finished application on how successfully it solves this 

problem. 

 

Gathering requirements for a framework is a much more elusive task. While users may 

have a immediate problem that requires an application, are there enough instances of 

this problem to require a framework?  How do we find out about these other problems 

when we should be concentrating on the immediate task at hand?  Given that a 

framework is written to allow easier application construction, where the requirements 

for the framework end, and those of the application begin. 

 

4.2.3 Iterative Requirement Gathering 
 

To overcome these problems, most frameworks requirements are gathered and 

implemented over several iterations. This is true of the Red-Piranha framework. The 

initial requirement (for search) first arose as part of a commercial implementation for 

Merck Pharmaceuticals Recognising the repeatability of the core problem, a clean room 

implementation was built and released as open source on Sourceforge. There have been 

the contributions of the open source community, mainly enhancements to existing 

functionality. There have 3 subsequent phases to cover requirements in the area of 

Web2, Workflow and Business rules. 

 

Rather than trackback through these steps (although a sample of the original RP use 

cases is available in the appendices in the following section we state the requirements 

for the project 'as is'. We concentrate on the most important of the requirements that 

have been implemented in the code. We note that the requirements have come from a 

variety of sources and methodologies including: 

 

· Commercial projects (within the limits of needing a 'clean' GPL 

implementation) 

· Open source community feedback 

· Contribution by the author for various reasons (prototypes, online articles , this 
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dissertation) 

· In response to various financial problems submitted by users. 

 

Within these sources, various means were used to identify requirements (specific to 

each project) that were later evaluated for inclusion in the framework, these means 

included: 

 

· Interview with end users  

· Interviews with system owners, both business and technical. 

· Formal Requirements Gathering , based on known gaps in functionality of 

existing systems. 

· For open source requirement gathering, ad hoc discussions from various users 

and contributors; key difference here is that interest of person submitting the 

request to actually build the required functionality determines (within the 

overall project direction)  

· Use of unit testing and peer review via the open source process to ensure 

consistency of requirements and the quality of the implementation. 

 

The repeatability of the requirements (and hence the need for a framework is confirmed 

in the following sections; we start with the General requirements. Please note that some 

of the original requirements are commercially sensitive, and so are generalised for the 

purposes of this dissertation. 
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4.3 Requirements – General 
 

4.3.1 The Requirement for a framework 
 

What goes into framework? Hard to make a call, but the criteria is generally 'useful 

things in a format that we can use again and again'.  

 

When was the requirement for a Framework expressed? Users will never ask for a 

framework to put in place, only to deliver the required functionality as quickly and 

accurately as possible. The need to deliver this (repeatable) functionality via a 

framework is validated by the common elements in the various use cases in Chapter 2 

(the problem domain). 

 

4.3.2 General Requirements 
 

The general requirements the Red-Piranha framework seeks to fulfil are best set out in 

the 'Red Manifesto' below [32]  

 

The Red Manifesto 

�� Solve business problems using technology. 
�� Make it easy for business (non technical) people to understand what is 

going on. 
�� Make it clear to review the knowledge that has been captured by Red 

Piranha. 
�� Work with existing systems, as business have a lot of investments in these. 
�� Make the information in these systems more sharable 
�� Work with existing tools; where an existing tool can do the job better, let it 

get on with it, don't get in the way 
�� Be easy to change: be it takeover , merger, or adapting to the shortened 

development cycles 
�� Be a resource for different systems, don't keep everything to yourself 
�� Must be low risk to start with: use a little, use a lot, up to the business to 

decide. 
�� Don't reinvent the wheel: focus is on using widely available technologies 

and frameworks to the specified (Knowledge Management) end 
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4.3.3 Implied requirements 
 

As with most software projects, there are several implied requirements. A sample set of 

these would include: 

 

· Clarity and maintainability of the framework code. 

· Unit tests to ensure that future changes doe not break existing functionality. 

· Unit tests to ensure that changes do not break systems that depend on the 

framework. 

· Ability to configure for different environments. 

 

4.3.4 Deployment Options 
 

Systems built using the framework must be able to be deployed in the following 

environments. 

 

· Web Servers , including Apache Tomcat, JBoss , Weblogic and WebSphere 

· Command line 

· Integrated as part of another (Enterprise Java) application 

 

4.3.5 Security 
 

The system must be able to fully integrate with the security of the deployment option. 

For example, when integrated with another system, the system must be able to avail of 

standard Enterprise Java or Acegi security mechanisms. 

 

4.3.6 Requirements for User and System Interfaces 
 

Strictly speaking, a framework does not have a user interface (UI). It relies on a system 
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interface to an application that builds on the framework to ensure correct user 

interactions. However, a framework can make this task of building a UI a lot easier.  

The ability to enhance the user interface is a key part of the proposed framework. What 

point is there in managing knowledge if the users are unaware of it? Of particular 

interest to us are the requirements for Web 2 interface techniques, including [33] 

 

· Ajax and Rich Internet applications blurring the line between the desktop and 

browser / internet based applications. 

· The ability to crate 'Mashups' - systems layered on top of each using standard, 

open, interfaces, with the sum greater than the parts. 

· Knowledge Sharing and collaboration on the 'Read-Write' web. 

· Delivery of applications via the web browser - gives the ability to 'release 

early, release often'. 

· User (or individual added) value for selfish reasons, but each item that a user 

adds gives the group as whole benefit. 

· To illustrate these requirements, we briefly introduce the Red-Financial 

calculator that we will discuss in more detail later. Graphic 8 shows a 

screenshot of the deployed application demonstrating the web 2 interface 

techniques.  

· Ajax: The calculator is deployed as a web page, but behaves more like a 

standard Excel spreadsheet. 

· The Ajax front end uses a system (xml) interface that is available to other 

applications for use in Mashups. 

· User can collaborate and cross check information by means of stateful URL's 
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Graphic 8 – Red Financial Calculator demonstrating Web 2 requirements. 

 

 
 
 
 

4.4 Requirements – Rules 
 

4.4.1 The requirement for Business Rules  
 

Most enterprises have a combination of formal and informal rules that they use.  With 

traditional coding techniques, these 'disappear' and cannot be checked, audited. The 

transformation from 'business knowledge' to 'technical knowledge' also introduces 

errors that can only be found at the (expensive) end of a project by extensive user 

testing. What could be more natural than writing business rules using Excel, a format 

that everybody knows, and then compiling these rules directly from Excel with no 

intermediate step needed [34]. 

 

Within Web and Enterprise Java applications there tend be three parts; a front end to 

talk to the user, a service layer to talk to back end systems such as databases, and 

business logic in between. There are frameworks to solve problems the first two parts 

(Web and Database), but no standard way of structuring business logic. Frameworks 

like EJB and Spring do this at a high level, but don't help us in organizing our code.  In 

this requirements section, we address the need for a framework in this mid-layer. 

 

There are many aspects to complex business logic that we need to address, including: 
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· How can we allow business people to check that the business logic is correctly 

implemented?  

· Where applications have similar business rules: 

o If one of the rules change, how can we make the change consistent across 

all systems? 

o If a new application uses some of these rules, but also adds some new 

ones, do we need to rewrite all the logic from scratch? 

o Where rules are shared, but we do not with to update rules in all 

applications, we will need a mechanism for versioning.  

· How can we make the business logic easily configurable, yet not so firmly tied 

to Java (or other) code that we need to recompile / redeploy every time that a 

small change is made? 

· How do we allow other (scripting) languages to leverage the existing 

investment in business rule logic? 

· How can we maintain code that is often convoluted and scattered over many 

files? 

 

Our ideal solution should be compatible with not only Enterprise Java applications, but 

also 'normal' Java programs and most of the widely used presentation and persistence 

frameworks. We propose extending the Jboss Rules Engine within the Red-Piranha 

framework (both introduced in the previous chapter) as the main means of addressing 

these requirements. 

 

To be more precise about our proposed solution, it should include the following use 

cases: 

 

1. Business users should be able to easily read and verify the business logic. 

2. Business rules should be reusable and configurable across applications. 

3. The framework should be scalable and performant under heavy load. 
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4. Developers should find it easy to work with the framework. 

5. The framework should allow storage and versioning of rules. 

6. The framework should allow deployment into different environments. 

7. There must be the ability to centralise rules so that they can be controlled (and 

hidden). 

8. (Optional) Rules must be available in an Excel based format so that users often 

use anyway to write requirements. 

 

4.4.2 Requirements within Business Rules 
 

Having decided to use a rules engine to address at least one section of the problem 

domain, we can be more precise about the sorts of rules that we want to achieve. Figure 

9 shows some of the finer grained requirements that we hope to achieve. 

 

Figure 9 : Requirements within Business rules 

 

Area  Requirement 

Performance  The rules engine should be performant and be at least 
as fast as an alternative Java based solution. 

Self Documenting  Rules must be able to be written in a clearly based 
language, as close to the language of the problem 
domain as possible. 

Scalability  The chosen engine must scale to Enterprise solutions – 
hundreds, if not thousands, of simultaneous users. 

Future Proofing  Even if the systems that surround it change, the core 
business knowledge should be reusable. 

Multi-language  As part of future proofing, the rules engine should not 
be tied to one particular language. 

Maintainability  The rule engine should promote a common rule 
standard to avoid badly written code. 

 

4.4.3 Requirements for the Red Rules 
 

So far in this section, most of our requirements could probably be met by use of the 
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JBoss rules engine, with some extra configuration and integration. Our proposed Red-

Piranha framework meets additional requirements, and / or provides a more elegant 

solution in the following areas: 

 

· Integration with Search 

· Integration with Web 2 

· Integration with Workflow 

· Spring integration to provide additional deployment options. 

· Additional optimisations, such as rule caching, compilation and loading. 

 

The end point of these integrations is the working Red-Financial calculation referenced 

in the previous section.  

 

4.4.4 Red Financial Calculator – formal requirement s 
 

To detail the requirements the calculator seeks to address, the sample should: 

 

· Show business rules for a Mortgage and  Loan Calculator 

· Demonstrate how easy it is to understand rules (which would be impossible 

with normal code) 

· Illustrate how easy it is to change and maintain rules 

 

These samples are documented in more detail in the Appendices 

4.4.5 The Problem space we are not addressing with rules 
 

While rule engines and Red-Piranha can solve a lot of problems for us, it is worth 

considering if a rule engine is appropriate for our Enterprise Java application.  This is 

related to the notion of 'The right tool for the job' - Database to store your data.  Web 
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Server to display web pages. Rule engine to run your business rules. Some questions to 

ask to illustrate this more clearly are: 

 

· How complex is my application? For applications that shuffle data to and from 

a database, but not much more, it is probably best not to use a rules engine. 

However, where there is even a moderate amount of processing implemented 

in Java, it is worthwhile considering the use of the RP framework and  / JBoss 

Rules Engine. This is because most applications develop complexity over 

time. 

· What is the lifetime of my application? The answer to this is often 

'surprisingly long' - remember the mainframe programmers who thought their 

applications wouldn't be around for the year 2000?  Using a rule engine pays 

off especially in the medium to long term.  

· Will my application need to change? Perhaps the only sure thing about your 

requirements is that they will change, either during or just after development.  

 

If the answer to the above questions are 'moderate to very complex', ' medium to long 

expected lifetime' and or frequent changes, then it is likely to fall within the scope of the 

requirements that we are seeking to address. 

 

4.5 Requirements – Workflow 
 

Workflow is where several people have part of the knowledge required. To complete a 

task, they and need to work together on a set of information, following a strict set of 

repeatable steps.  

 

This section outlines why we need workflow, then specifies more detailed requirements 

within it. A lot of the work in this area is covered by business confidentiality 

agreements, and so the requirements section has been generalised. 
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4.5.1 The requirement for workflow 
 

Many business tasks need be carried out in a sequence, with different people and teams 

all playing their role. In an ideal world, you would draw your business process - a bit 

like the flowchart below. Then you would plug your existing systems into it and have 

everything run smoothly. If any part of your business process changed, you would 

change the diagram and everything would follow the new process.  

 

 

Graphic 10 – Sample eBay like workflow [35] 

 

Our sample framework must be able to support workflow implementations in a wide 

variety of industries e.g. 

 

· Online booking of airfares  

· Loan Applications and signoff 

· Planning applications 
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· Complex Sales (e.g. Configuring a Dell computer) 

· Expenses processing and signoff 

· Insurance claim processing 

 

4.5.2 Requirements within workflow 
 

Whatever workflow framework is chosen should meet the following requirements: 

 

· Visio diagrams & Lego bricks - should be able to draw a diagram, and then 

move pieces around as required. 

· Should be able to assign tasks to people as and when required. 

· Should be able to see a list of what in progress tasks are assigned to whom. 

· Should be able to mix people and automated tasks. 

· Tasks should be able to be dragged and dropped as appropriate on the 

workflow. 

· Workflow should be able to be reconfigured 

· Should be an independent engine: most application don't write their own 

database engine, why should you write your own workflow engine. 

· It should all be available over the web, and can be integrated with other 

systems easily. 

· Any system build on top of the workflow engine should be decomposable into 

actions that can be recombined and reused in different flows and systems. 

 

Red Financial Workflow (based on JBoss JBPM) allows you to do this.  You draw the 

diagram using a Visio-like tool. You attach actions in Java that “fire' when the step in 

the workflow is reached. The actions link to different system and/ or assign tasks to 

people. Information on how to setup the framework is available. 

4.5.3 Workflow Technical requirements 
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At a more technical level, our final workflow framework should give us: 

 

· Business process logging, persistence and fail over 

· Supported for multi-threaded applications. 

· Components for messaging: start a workflow on receipt of a message, carry 

out a workflow task in response to a message, send a message (JMS or email) 

as part of a workflow. 

· Workflow state should automatically be persisted while we wait for user input 

(a wait that could be minutes or days) 

· Ability to version workflows 

· Ability to view all outstanding tasks, both a user and a system level. 

· Support for process flows: halfway between normal processes and workflows, 

these are essentially complex workflows that are can be completed without 

human intervention. 

 

4.5.4 Workflow and Web 2.0  
 

To fully integrate with Web 2 techniques, our workflow framework should allow the 

following: 

· Allow orchestration of varying different systems. These systems may be 

(external) web 2.0 sites, or internal systems (with RSS capabilities added).  

· Allow communication (both incoming and outgoing) in standard XML 

formats. 

· Be scaleable enough to allow multiple Ajax tasks to fire workflow events. 

 

4.5.5 Sample requirements Use Cases – Workflow  
 

The final deployed system using Red-Piranha piranha workflow was deployed into a 

financial institution and full requirements are unable to be included in this dissertation. 
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However, a sample set of requirements would include: 

 

· A requirement to transport event messages from an internal mortgage system 

to an external broker viewable site. 

· A requirement to carry out processing on these messages based on known 

business rules. 

· A requirement to ensure that all messages sent were delivered, with a 

guarantee of message order preservation. 

· Exception handling requirements to preserve system integrity and notification 

of Sys Admins. 

· A requirement for operator intervention in exceptional circumstances. 

4.5.6 Areas that we do not seek to address 
 

Two specific areas that we do not seek to address as part of this dissertation are: 

 

1. Short lived processes, not matter how complex they are. These requirements 

are better handled by a traditional software engineering approach. 

 

2. Ad hoc business processes, e.g. those typically tackled by project teams. These 

are often not repeatable enough to justify the effort in designing a workflow 

for them. 

 

4.6 Requirements – Search 
 

At first glance, Search appears to be an easy requirement to articulate - just enter in the 

term you wish to display, and display the relevant results. However, people aren't just 

searching for a keyword for its own sake; they are seeking knowledge to solve a 

problem.  This section gives an overview of these more complex search requirements. 

 

Full details of the requirements and use cases that the Red-Piranha framework 
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implements can be found in the appendices.  

 

4.6.1 User and System Interface 
 

For ease of use, the search framework should implement a user interface similar to the 

leading search engines (as per the graphic below). The framework should also make an 

API available so that other applications can build on top of it. 

 

 

 

Graphic 11 : Screenshot of Red-Piranha search 

 

4.6.2 Business Requirements – Search 
 

 
The search system should address the following business requirements: 
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1. Typically we search by keywords, but keywords have different meanings in 

different contexts (semantics). The system should be able to learn which 

meanings are most important for each user. 

2. Search niches: Google is addressing the global search, but the only valuable 

searches are the ones that you perform. The system should be deployable within 

a niche, and learn what is important for users in that niche. 

3. The Value of information being searched for differs from person to person, their 

team and their role (e.g. Whether they are in a 9-5 job, or in their leisure time). 

Different results are valued depending on the role you are carrying out at the 

time. The system should be able to differentiate between different data sets when 

preparing search results. 

4. What you do after searching: People do not search for the sake of searching , but 

to apply it in a context (e.g. Make a telephone call with a number, carry out a 

decision). The act of searching should be easily integrated with other actions 

(e.g. as part of a workflow, or apply business rules to it. 

5. Not all information is available (even to the likes of Google). The system should 

be extensible to make this information searchable. 

· Proprietary datasources (like corporate Database and mainframe). 

· Paper based information. 

· Corporate Intranets not available to major Web search engines. 

· Complexity of Enterprise systems to integrate with. 

 

4.6.3 The framework should lend itself to deploymen t in the following 
situations 
 

· Personal Search Engine for the Desktop (Windows, Linux and Mac).  

· Intranet Search Engine - Search Company or College Intranets. And /or 

search a Companies systems (including SAP, Oracle or any other Database 

/ Data source).  

· Part of a Development Project - have search abilities up and running in a 

few minutes.  

· To provide Search facilities on an website or application - even if the web 

site is Web, Swing, SWT, Flash, Mozilla-XUL, PHP, Perl or even C#/.Net 

based. 
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· In conjunction with a Wiki, as a knowledge / document management 

solution. E.g.  Provide a Search facility for project documentation, 

including PDF, Word and other document formats. 

· Scan a set of websites for the data you want (e.g. Search Job sites on a 

hourly basis).   

· As a Web-Service to provide search information to other systems, or as a 

command line tool, to give searching power to your scripts.  

4.7 Summary  
 

This section detailed the requirements both a general (frameworks, Web 2 interfaces) 

and specific level (Search, Business rules and workflow). The next section demonstrates 

how can implement a system that meets these requirements. 
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5 Technical Solution 
 

5.1 Introduction 
 

This chapter takes the requirements as expressed in the previous chapter (Solution 

Design) and explains the technical details of how we built the solution. Because of the 

size of the project, this chapter does not cover all the technical aspects, but a selection 

that best illustrates the technology methodologies, decisions and design involved. For 

full details refer to the code and the relevant appendices.  We start with the 

methodologies used on the project. 

 

5.2 Implementation methodologies 
 

In the previous chapter we touched on methodologies and introduced both waterfall and 

agile approaches. Our solution(s) were implemented using both methodologies; an agile 

approach for the core Red-Piranha framework, and an Agile / Waterfall technique for 

various client implementations. 

 

This dual approach was necessary because of the framework nature of the solution; 

while we have control of the core framework project, we cannot guarantee the project 

environment in which the framework will be used. 

 

In practical terms this meant: 

 

�� The core frameworks followed an Agile approach as we could never know all 

possible requirements that might be needed. Agile allowed for the constant 

variation of (pseudo-customer) requirements with unit tests to provide a safety 

net that functionality from earlier builds was not being broken. 

�� Dependent projects followed Agile where we could recommend the project 
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approach, as this best fit with both personal experience and the evolving 

framework. Where the client demanded a Waterfall / RUP type methodology we 

took a snapshot of the Red-Piranha framework (at a given moment in time to 

allow to client project to proceed) with a greater degree of certainty.  

�� For the Agile projects, tools such as Xplanner were used to manage 

requirements, and NoUnit to gauge Junit test coverage[36]. For Waterfall 

projects proprietary requirement capture tools were used, broadly following a 

single process of 'Design / Build / Test / Deploy' 

 

5.3 General Design Choices 
 

5.3.1 Choice of Build v Buy v Open source 
 

To get a solution, all projects must make the following decision: Do we buy the 

solution, or do we build it in house. This decision will rest on such factors as the 

commercial products or online services available, the closeness of a match to 

requirements, vendor reputation and support, the capabilities of the in house team and 

the current IT Strategy. Often, a proportion of the solution will be bought with the 

remainder being built. 

 

Recently, a third option has been added; open source. This extends the in-house 

capabilities as it gives them additional platforms to enhance the build decision. It also 

extends the range of commercial options: vendors of open source products provide 

additional product choice and a wider range of support options. 

 

While we can't presume to make a decision for all projects, in general our proposed 

solutions are based on open source. We examine how this decision was made in the next 

section (alternative frameworks) but a large reason was the ‘boost' that open source 

licences gave our solution; fewer lines of code to write without the constraints of 

commercial licences. 
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5.4 Alternative Frameworks and Framework Selection 
 

Our proposed solution addresses 4 key areas; Business Rules, Search, Workflow and 

Integration   We look at the alternative frameworks that we evaluated and summarize 

why those chosen best suit our implementation.  

 

5.4.1 Middleware / Integration Framework alternativ e 
 

The three main integration frameworks in widespread use: 

 

1. EJB: The classic / safe choice, Enterprise Java Beans are integral to Enterprise 

Java. However, until recently, they have been criticized for being too ‘heavy’, 

both in terms of performance, configuration and code required to use them, and 

the need for them to deploy in a fully fledged application server. The most recent 

version has improved in these areas, resulting in a framework sharing a lot of 

capabilities with Spring, but not all Application servers support this yet. 

2. Spring: Created by Rod Johnson as a reaction to the heaviness of EJB.  Spring is 

a classic Inversion of Control (IOC) container. Most Java code is written as 

POJO's (Plain old Java objects), then tied together as required by configuration 

files. This allows the same components to be configured and deployed in a wide 

range of applications. 

3. Seam: A framework from Jboss, but usable inside and outside of other 

(application) servers. Sharing the same broad aim as Spring (Enterprise 

Development made easy) , it relies more on annotations than xml to carry out it's 

configuration. While not as mature as Spring, it does integrate very well with the 

Jboss stack of products. 

 

 

This project chose Spring for the middleware framework as  

 

�� It was the most mature Framework when the Red-Piranha Project was started in 

2004. 
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�� It can run in a choice of containers, from the Command Line, to Web Server, 

and can even be deployed to deploy as EJBs. 

�� While the XML configuration is the most verbose, it has the most powerful 

integration capabilities. 

 

5.4.2 Workflow Alternatives 
 

We considered the following frameworks as a basis for implementing the workflow 

requirements. 

 

1. Microsoft Windows Workflow: Microsoft's recently released workflow engine, 

forming an official part of Windows and the latest .Net framework. Excellent 

IDE (for drawing workflows), but has the disadvantage of not being open 

source, nor being Java based. 

2. JBPEL: A standard with many implementations, the most notable being from 

Oracle. Like it's name (Java Business Process Execution language), the focus is 

on defining the task language, rather than providing a language editor or 

implementation engine.  

3. jBPM (Java Business process management) is a workflow implementation from 

Jboss that provides all 3 workflow elements (Language, including BPEL, editor 

and runtime).  

4. Spring Webflow from the same source as the Spring framework (above) allows 

the sequential execution of tasks within the web layer, allowing user input 

between each. It's focus, however is on the presentation layer (e.g. The display 

of a multi-screen wizard to the user) rather than core business logic. 

 

 

 

Of these options, Jboss jBPM (java Business Process Management) was chosen as: 

 

�� It has a comprehensive Eclipse based IDE to allow business users to graphically 

construct workflow, and for technologists to add code that 'fires' when these 

actions are met. 
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�� Can work within a single JVM, as well being scalable using messages to allow 

for inter messaging interoperability (e.g. with the other SOA/ message based 

solutions). 

�� Java and open source based, easier integrations, yet Major vendor to develop 

and support. 

 
 

5.4.3 Rules Alternatives 
 

Where there are literally hundreds of workflow implementations, the choice of fully 

fledged rules engines is much smaller. Of the four main engines evaluated, two (Blaze, 

Jess and Ilog) had commercial licences which would restrict their use on the proposed 

projects. In addition, Jess Prolog based syntax initially appears unfamiliar to Java 

programmers. 

Fortunately, the third Rules engine that we chose, JBoss Drools, does not suffer from 

these disadvantages. An open source project, it is nonetheless a full implementation 

providing all the features we required with additional tools such as an IDE and support 

for DSL (domain specific languages). 

 

5.4.4 Search Alternatives 
 

In search, it is currently a case of 'Google and everybody else'. Within the latter 

category is Apache Lucene, as used within a wide range of other products. Like Apache 

Lucene, the Google search (online) and Desktop Search both have extensible API's 

through which a variety of data sources and media can be indexed and made searchable. 

While Google is the undisputed market leader, we choose an Apache Lucene based 

solution for this solution as: 

 

�� The full project is open source, allowing us to make in depth changes if required 

and not just use the API. 

�� The project is Java based, allowing for easier integration and deployment. This 

is reinforced by the (open) licensing terms available. 
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5.5 Component Based Design 
 

Given the nature of a framework needing to solve different problems, our solution must 

be able to be deployed in multiple environments and configurations. By using the 

inversion of control design pattern (more details below) it allows the main java classes 

(i.e. components) to be configured as required. Therefore each solution based on the 

Red-Piranha framework will have various combinations of the following components  

 

�� Components from the underlying frameworks to gives capabilities around Rules, 

Workflow, Search and Web 2. 

�� Red Piranha framework components: which gives us integration between the 

underlying frameworks (e.g. Rules and Spring) and enhancements to existing 

abilities (e.g. Intelligent Adaptive Search). 

�� Custom code and components tailored to each specific solution. 

 

While we give details in later sections of the samples based on Red Piranha, the core 

flexibility of the component based architecture comes from the 5 or 6 basic design 

patterns that we describe next. 

 

5.6 Design Patterns Used in the Red Piranha Framewo rk. 
 

The main design patterns used in the component based framework are: Inversion of 

Control, Proxy, MVC (Model View Controller), Strategy, Façade and Chain of 

command. This section introduces the patterns and highlights an example of where each 

is used. The diagrams in this section are based on those from the classic ‘Gang of four’ 

book [37], and on those displayed on the respective projects websites. 

 

5.6.1 Inversion of Control 
 

In ‘normal’ java code there is a start point (like a Java main() method, or a Servlets 

doPost() method). If the Java code requires a property, it will contain a line to explicitly 

read it from the property file. 
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In the Inversion of Control (IOC) pattern this is reversed. The property file (or rather an 

assembler acting on behalf the property file) ‘runs’, instantiates the Java classes 

contained therein then calls the appropriate ‘setValue()’ methods to pass in the values. 

The IOC pattern uses what it known as the ‘Hollywood principle’ - don’t call us, we’ll 

call you. 

 

Note that the IOC pattern as described in the diagram below also uses the Proxy pattern 

that we will describe shortly. 

 

 
Graphic 12: Inversion of Control Pattern 

The IOC pattern is used widely in Spring, the core main integration framework on 

which Red Piranha is built.  Key examples are SpringDecisionTableLoader.java, the 

Spring appContext file (the Assembler from the above diagram) and in the 

configuration of Search.  

 

The Inversion of control pattern gives the key advantage that our components are 

unaware of each other, nor of the configuration method used. All they know is that the 

appropriate setter method will be called. As such, the IOC pattern means that the 

components can be picked up and used in different configurations. Given that testing is 

an example of an alternative configuration, it makes the application easier to test and 

hence more robust.  
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5.6.2 Proxy 
 

The proxy pattern is one where we think we (as a client) are dealing with a specific 

instance of a Java class, but where we are in fact talking to another class that 

implements the same interface. Closely related to the Facade pattern it allows us to 

implement a pluggable, configurable framework and reduces the coupling between 

classes. It also helps in security, scalability and deployment of the one application 

across various servers. 

 

 
 
 

Graphic 13: Proxy Pattern  

Within the Red-Piranha framework, the proxy pattern is used in various places. It is 

used in the Spring configuration to allow ‘plugability’ of components. It is used as part 

of the Red Calculator where the javascript thinks it is talking to actual server objects, 

when in fact the communication is done via an Ajax proxy (DWR). It is used if we 

configure the various Red-Applications to use EJB and Spring – an EJB client proxies 

to the actual EJB, perhaps on another server. The various JMS implementations 

(JMSWorkflowStarterClient.java, JMSTextMessageSender) are another form of proxy, 

with Java Messages being used as the transport. 

 

5.6.3 MVC – Model View Controller 
 

The Model View Controller (MVC) pattern is the most commonly used user interface 
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idiom. It splits the User Interface into three parts: The view, the part that the user 

actually sees, displaying data from the model. The Controller ‘listens’ for user requests, 

calls ‘back end’ systems as required and updates the model. This causes the view, in 

turn, to be updated. 

 

  
Graphic 14: Model-View-Controller (MVC) Pattern  

As the MVC pattern is so widely used and understood, there are many frameworks that 

implement it. In the case of Red Piranha Core and Samples, the two used are Spring 

MVC and Struts 2. The classes that extend these frameworks are: 

 

�� Spring MVC: Most of the classes in the search.ui.* package 

�� Struts (2): Classes including drools.action, drools.form, drools.servlet and 

associated jsp pages.   

 

The advantage of the MVC pattern is shown by the Red-Financial Calculator sample.  

 

In this case we ‘Ajaxify’ the Web page - the initial load is Struts based, but all 

subsequent communications are via Ajax behind the scenes. A key advantage of MVC 

is the ability to replace the ‘View’ and reuse the Model and Controller components. 

This is exactly what is done for the Ajax calls in the Calculator sample - the Model and 

Controller remain the same, but the View is replaced by DWR generated Javascript. 

 

5.6.4 Strategy 
 

The strategy pattern is used when different behaviour is required in different situations. 

If this pattern is not used, you often end up with a series of if…then statements to try 

and cover every possibility. Given that Red Piranha cannot know now how users will 
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implement Search or workflow in the future an ‘if …. Then’ based solution is not 

viable. 

 

The solution that is employed is based on the Strategy pattern; in this various classes 

implement the same strategy interface, exposing an algorithm or business method. The 

various concrete strategy implementations are passed information about the 

environment as a context. By switching (or configuring) the appropriate Strategy can be 

employed and called as required. The strategy pattern is also open ended in that it 

allows new implementations of the strategy interface to implemented and called at a 

later date. 

 

 

Graphic 15: Strategy Pattern.  

The strategy pattern is used in several parts of the Red-Piranha framework. Good 

examples are: 

 

�� Within the workflow , SimpleFlowBean.java and the classes in the 

net.fp.rp.jbpm package. Here the Strategy classes implement a standard 

workflow interface that means we delegate to the appropriate Strategy at each 

step of the workflow. 

�� Search  

2. Used in 
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1. SimpleFlowBean 

2. Classes in net.fp.rp.jbpm – workflow 

delegates to these classes as required. 

3. Classes in search.back.extractor.* and 

search.back.datastore.* 

1. Advantage in this situation 

 

5.6.5 Facade and Chain of Command 
 

The Façade and Chain of Command Patterns are used with Red-Piranha’s exception 

handling strategy. The Façade pattern (diagram below) seeks to hide complexity behind 

a simple class. This also helps flexibility, as the implementation can change , while the 

public interface stays the same. 

 

 
Graphic 16: Façade Pattern  

The Chain of Responsibility Pattern (Diagram Below) is a variation on strategy; it 

allows the request to be passed along a chain of classes (each one only knowing how to 

pass to the next link, unaware of the complete chain) until it finds one that is able to 

handle it. 
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Graphic 17 : Chain of Responsibility Pattern  

For Red-Piranha exception handling, a combination of the above two patterns is used: 

RPException gives that ability to wrap exceptions of different types; a façade to hide 

the complexity. The RPException is then thrown back up the Exception chain (of 

responsibility) until a class that is able to handle it is found. 

 

This approach greatly enhances the extensibility of the framework; New modules can be 

added, and the exceptions that they thrown converted to RPExceptions to be passed 

through existing code. New User Interfaces can be added that can decide if /how they 

want to handle existing exceptions.  

 

5.6.6 Meeting the (General) Requirements 
 

In the previous chapter (Solution Design) we outlined some general requirements that 

the Red-Piranha framework must meet. To summarize the technical details and how we 

met them: 

 

1. Framework Conducive to Iterative Requirement Gathering - via the use 

of the design patterns outlined above. 

2. Solve business problems using technology - as demonstrated in each of the 

target areas (below)  

3. Make it clear for business people to understand - via the use of business 



Financial knowledge capture using Red-Piranha:  Paul Browne 
Rules, Workflow, Search and Enterprise Web 2.0 

 

68 of 154 

rules, decision tables, and graphical workflow. 

4. Work with existing systems and tools / Must be low risk to start with : 

Component (Spring)  based nature of the framework means that we can add 

as few or as many components as we like (and increase this number over 

time) 

5. Don't reinvent the wheel: as demonstrated by the integration of the core 

frameworks, then adding value by this integration. 

6. Unit Tests - as provided by Junit, and FIT on client projects 

7. Ability to configure for different environments  – using Spring , it is 

possible to deploy to Web, Command line or as part of another application. 

 

5.7 Implementation Issues  
 
No project is finished without implementation issues. The following are some of the 

main ones, both when implementing the main framework, and projects based on that 

framework 

 

Ongoing tension as to which features should be implemented in the core framework,  

and which delegated to subprojects. This is not only a technical decision (will the 

problem needing solved be repeated elsewhere?) but also commercial involving clients 

deciding not to share (sometimes) even non-core code. 

 

Versioning: If a feature is added to the core framework, how quickly can it be made 

available to the project that needs it? Will this feature break other project dependent on 

the core?  

 

Which features to drop in response to changing needs: If a feature is added to the 

core framework in error, what criteria is there for dropping it to eliminate complexity 

and ‘bloat’? 

 

Changing Technologies: When Technology evolves (e.g. such as Maven replacing Ant 

as the major build system) how and when to make this transition without alienating 

existing users. 

 

Unit Testing:  All agile projects aim for 100% unit test coverage. In practice, the 
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determination required to achieve this can be hard to find. 

 

Documentation: Like Unit testing, documentation is often not seen as a key priority of 

developers. It is however a key criteria for open source project adoption. 

 

Choice of Core Technologies: A large part of the success of the project is due to the 

choice of the core frameworks. How to choose frameworks that will be both 

commercially and technically successful on an ongoing basis, especially when that 

choice must be made at an ‘early adopter’ stage. 

 
 

5.8 Summary  
 
This chapter gave technical details on how we implemented the framework and samples 

using it.  It detailed the high level design patterns used and the next section details 

testing and evaluation of how successful this effort was. 
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6 Testing and Evaluation 
 

6.1 Introduction  
 

This section details the testing of the completed Red-Piranha framework (and products 

built on it) and evaluation of the code against requirements. 

We note that the effectiveness of a framework is not the framework itself but rather that 

it is used by two or more actual applications. The framework effectiveness can be 

judged by the fact that these dependent applications can be built and tested more quickly 

using the framework than without it. 

 

6.2 Testing  

 

6.2.1 Unit Tests 
 

As noted earlier, a large part of the software development approach was Test Driven. 

This meant that a 'safety net' of Junit tests build up over time. While not perfect (see 

next section) this meant that radical changes could be made to the co debase to 

accommodate new requirements without breaking existing functionality. 

 

6.2.2 NoUnit Testing 
 

NoUnit [36], a JUnit extension available at http://nounit.sourceforge.org was written by 

this author to address the issue of unit test coverage. While the idea for most Agile 

projects is 100% test coverage, the reality is that most projects fall short of this. NoUnit 

identifies the methods that are getting tested directly , those that are indirectly tested 

(and measure how far removed those methods are from a test) and clarifying the 

methods not tested at all in a Green-Amber-Blue matrix. This allow developers and 

projects managers to decide , decisions can be made as where the dangerous gaps are in 

coverage and the priorities in covering them with Unit tests. 
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The three key metrics to be followed when using NoUnit are: 

 

1. The number of user stories that have unit tests associated with them (should 

gradually increase over the lifetime of the project). 

2. The %age of unit tests passing – may not be 100%, but the number should 

increase over time. 

3. Unit test coverage – All code may not be green (test directly by unit test), 

should it should at least be orange (tested indirectly). No code should be red. 

 

6.2.3 XPlanner 
 

Xplanner is a web based tool for managing agile projects. It is available from 

http://xplanner.sourceforge.org.  In the context of testing it allows us to track user 

stories, the tests written (and passing) against each one. 

 

6.2.4 Fit User Testing 
 

While unit test coverage is good at the developer level, they done not hold much 

meaning for end users. The Fit and Fitnesse projects aim to bridge these gaps. The allow 

business users to specify inputs and expected outputs in a tabular HTML / Word format. 

These acceptance tests are then run (via a simple bridge that developers mush write) 

against the actual code. 

 

Fit for Rules is an extension of the Fit framework specifically for applications making 

use of Business Rules. It minimises the amount of bridging code that developers must 

write to enable acceptance testing of the rules. 

 

6.2.5 Manual Testing 
 

To complement the automated testing, a comprehensive set of manual tests was run 
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against the applications that were built using the Red-Piranha framework. While the key 

aim was to ensure compliance with the business specification and requirements, it also 

enabled the capturing and tracking of technical issues (such as exceptions being thrown 

that were visible to the end users). These manual tests could be divided into System 

Test (carried out by dedicated testers within the IT department) and User Test (carried 

out by experienced users who would be expected to have day to day contact with the 

applications as a production system. 

 

6.3 Evaluation  
 

For all projects built using the Red-Piranha framework there was a formal evaluation 

phase where the finished product was compared to the requirement before acceptance 

and sign off was given. Details of the evaluation and sign off are as follows 

 

Red Adaptive Search   

· 1st stage acceptance from outside supplier against stated requirements and 

architecture, 

· 2nd stage acceptance from author to client following extensive modification. 

 

Red Financial Engine 

· 1st stage acceptance from outside supplier against stated requirements and 

architecture. 

· 2nd stage acceptance from author to client following extensive modification. 

 

Red Financial Flow 

�� Stage by stage acceptance over multiple iterations by end-financial client. The 

iterative nature allowed the client to evolve their requirements. 

 

 

Red Web 2.0 / Financial Applications 

�� Requirements for the (Rich Internet application) user interfaces are intertwined 

with the Search / Financial / Flow applications and accepted as such. 
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7 Conclusion and future work 
 

7.1 Introduction  
 

This chapter summarises the document so far, and outlines how we can build on the 

lessons learned in it, including suggestions for future work. 

 

7.1.1 Future work - Additional Business Sectors 
 

 

This dissertation concentrated on the financial sector. Other sectors have similar 

knowledge driven issues that could benefit from application of similar techniques. 

These include 

 

· Medical, e.g. Encoding of medical knowledge to allow pre-diagnose of simple 

conditions and save doctors time. 

· Inventory - Rules to allow setting of optimal inventory levels. 

· Call Centre - use of workflow to allow routing of technical support calls to the 

most appropriate person. 

· Document management and retrieval using search to produce the most 

appropriate knowledge. 

· Logistics - Appropriate / most cost effective routing. 

· Flights - setting of fares to maximize the yield for the airline for each flight 

 

What these areas have in common is that the knowledge to carry out the functions is 

often in people's heads, or stuck in proprietary systems. 

 

In addition to expanding the areas for the current frameworks, there are additional 

technologies that are worth further investigation. These include the use of Neural 

Networks and rules as a solving mechanism (e.g. Where solution is hard to find and a 
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'good enough' one will do). The one area of future work that we suggest and describe in 

more detail is the use of Agents to solve business problems.  

 

7.1.2 Future work - Additional Theories in Knowledg e Management 
 

7.2 Agents  
 

People in business work by negotiation, with no central organization spanning more 

than one company. As Adam Smith noted more than 200 years ago, in a market driven 

capitalist economy, the fact that each person (or agent) is acting to maximize their 

individual benefits leads to a near optimal state for the system as a whole. 

 

By pursuing his own interest he [an individual] frequently promotes that of the society 

more effectually than when he really intends to promote it [39]. 

 

In contrast to the “capitalist approach”, current systems tend towards a centrally 

planned, procedural (almost communist!) approach to solving knowledge problems. 

These are not so good at solving problems where several people have knowledge of 

parts of the solution, but need to collaborate to find a resolution.  More on this 

Capitalism v Communism comparison of computer software systems by this author can 

be found here [40]. 

Agents are attempts by computer software to mimic this real life behaviour, with an 

Agent being defined as: 

 

A computer system that is situated in some environment and that is capable of 

autonomous action in this environment in order to meet its design objectives [40]. 

 

In the context of business knowledge, the 'environment' could be an office network, a 

common trading platform (to minimize latency when making financial trades) or 

distributed mobile devices.  Environment could also encompass software, e.g. 

traditional Enterprise Java servers, a scenario that IT departments may be more familiar 
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with. In this last case while the agents may be running on the same host, they are still 

displaying autonomous characteristics on behalf of their true 'owners'. 

 

Suggested frameworks to build agents include ObjectFactory [41] and Cougaar [42]. 

Both are credible agent frameworks, with the latter receiving significant funding from 

the US Department of Defense.  Cougaar not only has a framework, but an Eclipse 

based IDE and support services such as security and synchronization However, the 

approach that this author would recommend for further work is not based on these 

frameworks for the following reasons: 

 

· While stable, these frameworks are not yet in the business mainstream. IT 

departments may be reluctant to support 'new' technology that they are not 

familiar with. 

 

· Using Enterprise Java technology (that is familiar) it is possible to mimic Agents 

(pseudo-Agents) to get the benefits without the perceived risk. 

 

· Deploying all the (pseudo) Agents onto one managed server easies 

administration and does not require non-technical users to setup software. 

Instead, they can access it via a web page and get results emailed to them. 

 

This next section concentrates on outlining further work on emulating Agents using the 

technologies from the main part of this dissertation. It also ties agents into the Web 2.0 

paradigm discussed in this essay, and gives specific business problems where (pseudo) 

agent technology could be applied. 

 

7.2.1 Agents and Web 2.0  
 

Web 2.0 (“the wisdom of crowds”) is effectively an agent environment (multi-threaded 

systems and people interacting with each other over the web).  While these sites are 

currently targeted at user to user interaction, there is nothing to prevent the introduction 
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of an agent on the users behalf. This agent could act on the users behalf when they are 

logged off (such as the automatic auction tools available from Ebay.com) 

 

Plugging into an existing infrastructure eases the 'chicken and egg nature' of getting the 

benefits from agents. There is a network effect in that the more people running an agent 

on their behalf gives benefit to the system as a whole. However, why should the early 

adopters sign up when they (initially) have little to gain? Plugging into an existing Web 

2 site (such as Facebook.com) gets over the initial hurdle and brings back immediate 

benefits to users. 

 

7.2.2 Business Problem  
 

Business problems worth further investigation are those that are difficult to solve using 

existing (centralized) programs. The alternative is a 'market-based' approach where 

agents 'bid' for scarce resources using an internal score pseudo currency. In the case of 

the Ebay.com agents, they use real currency.   

 

Note that some of the problems mentioned below have been solved using traditional 

algorithms. It is probable that the pseudo-agent approach would be much clearer to 

business users and exposes the knowledge currently hidden in traditional systems 

(which is the overall thrust of this essay). 

 

7.2.3 Sales Problem 
 

One problem that would be conductive to a 'market based' solution would be the 

distribution of Existing / potential customers to a group of sales people. The company 

wants the highest overall sales. Sales people want the best (potential) customers so that 

they earn more commission. Often these are the same ones (e.g. A large bank with a 

history of ordering from the company), but sometimes these are specific to the sales 

person e.g. someone with a connection to a particular region might sell more strongly 

there due to his or her accent. 
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To get the highest overall earnings, a company could let Sales People 'bid' for accounts 

with a Sales Target that they would achieve on the account. The best people (based on 

actual sales against target) get more currency (sales quota) to bid with. Using agents (on 

the user's behalf) allows account preferences to be input (e.g. Via an Excel spreadsheet) 

and automate multiple rounds of bidding instead of a long-drawn out manual 

negotiation process. 

 

7.2.4 Product Stock Holding Problem 
 

A similar problem is shelf space in a warehouse or supermarket. There is a large cost of 

holding stock (items getting stolen, fresh items spoiling, computer chips becoming 

obsolete) and shelf space is also limited. There is also a cost of not having stock (a lost 

sales). Modern computer systems can calculate the profitability of each line of stock. To 

further complicate the problem , some stock items are complementary (e.g. Shoes and 

laces).  

 

Using (pseudo) Agents allows items to 'bid' for shelf space. The currency they are 

allocated for bidding can be based on item profitability, but also the cost of a lost sale 

and other factors. Items could change their bids based on location of the store, other 

items already in stock (e.g. A reduced bid if 10 of the same item was already in the 

shop). The 'currency' available to each item could be displayed in an Excel spreadsheet, 

allowing it to be viewed / tweaked as required. 

 

 

 

7.2.5 Services Problem (e.g. Airfares, Room booking s) 
 

Apart from products, services are the other main area of business activity. The problem 

is that services have a definite sell by date; you can't sell a flight after the plan has left. 

On the other hand, you don't want to price too low to cause too much demand 
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(passengers can't stand on a plane if there are no seats left!) . Other sectors with similar 

problems are Hotels (room sales) and Consultants (only so many hours in the day for 

clients). Each passenger will be willing to pay a different maximum amount, and these 

amounts will change depending on date and personal circumstances. 

 

The ideal for the company is to charge the customer the maximum they are willing to 

pay. The ideal for customers is to pay as little as possible.  Neither is willing to disclose 

these prices. Current practice is to set a fixed price (either charge too much or too little) 

, or use a negotiation process (more efficient, but also has a high cost for small 

transactions). Using agents to carry out negotiations can make it pricing flexibility 

worthwhile even for lower value transactions.  

 

Note that both buyer and seller do not have to participate to get the benefits of agents – 

either buyer or seller could use agents to model what the know of the other parties 

behaviour to gain an edge in traditional negotiations or price setting. Such modelling 

would allow an airline to price the plane seats so that it is exactly full at take off. 

 

Similar problems exist for other limited resources; meeting room bookings (where the 

availability of the meeting rooms and attendees time is constrained) ; workers on 

multiple projects (projects 'bid' for workers time using agents) ; Concert Tickets 

(promoter wants to sell limited tickets at highest price, but also wants the 'cool kids' to 

attend to create a buzz). 

 

 

 

7.3 Pseudo Agent Implementation  
 

It is important to note that an auction is not a 'free for all' but a specific flow in which 

each of the agents know when to play their part. For example in a simple 'open cry' 

auction: 
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· Auctioneer announces product for sale and opens bidding.  

· Each customer has a chance to bid, making the price publicly known.  

· Each customer has a chance to bid in each round after hearing the information 

from the previous bids.  

· The auctioneer, listening to bids detects no more forthcoming, gives one more 

chance to each participant to bid again. 

· If no more bids are made, the auctioneer closes the auction and announces the 

result.  

· Seller transfers ownership to the buyer. 

 

To mimic this process as a pseudo-agent using existing Enterprise Java and the other 

technologies covered in this dissertation (Web 2, Search, Rules and Workflow) it would 

possible to implement such as market-based pseudo-Agent based system as follows: 

 

· Start a long lived workflow process on a server and announce the auction terms 

and start date. 

· Allow agents to register with the auction process. 

· At a particular time, use a quartz scheduler to restart the auction workflow. 

· Workflow gives control to 'Auctioneer' object, which announces the auction 

details 

· Workflow gives control to each of the potentially bidders in turn. 

· Each bidder can be a new instance of the same Java object. 

· Difference in bidder behaviour can be governed by Business Rules Engine. 

· Bidder decides to make bid or not 

· Workflow returns to Auctioneer ; Announces results of bids publicly. 

· If only one bid, auctioneer object announces end of workflow.  

· Workflow goes seller who transfers ownership to buyer. 

· If more than one bid, workflow returns to 5. 
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As workflow is long lived and compatible with XML/ JMS messaging it would be 

possible for 'agents' to live one or many servers. Trust issues (such as payment and 

protocols) are obviously easier if all agents are within our environment (but these 

problems are not insurmountable) 

 

Note that the 'Agents' in the above implementation are not truly autonomous, but the use 

of the workflow allows us to mimic autonomous behaviour in a well understood 

environment, while still getting the benefit of emergent behaviour. 

 

The use of Rules in step 5 allows users to state their preferences in quite a sophisticated 

manner. 

 

In this example, a lot of information is publicly available, but it would be feasible to 

have private messaging between components to mimic private side conversations. 

 

7.4 Enhancements of existing Frameworks  
 

In addition to new areas for research, existing components in the current solution could 

be enhanced. These can be summarized as follows: 

 

Enhancements to the Web 2 frameworks: Avail of additional Web 2 Frameworks to 

allow the benefits of the knowledge based approach (as described in this dissertation) to 

be shared by non-Java programmers. This includes be dynamic languages such as Ruby, 

Python and PHP, which can now run within the standard Java Virtual Machine (JVM). 

This combination would allow rapid development of the user interface, with rapid 

evolution of the business rules and workflow. 

 

These enhancements could include the use of frameworks such as JBoss Seam, which 

aim to have the flexibility of the toolkits such as Ruby on Rails, but within the Java 

language. JBoss Seam also give out of the box integration with Rules and Workflow. 
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Enhancements to Search: Implement further plugins and feedback mechanisms into 

the existing search API to fulfill the Red-Piranha search engines potential as a 'learning' 

search engine.  

 

Enhancements to Rules: use the newly released Drools Solver [43] as part of the 

implementation mechanism for the Pseudo-Agent area suggested in the previous 

section. 

 

Enhancements to the Workflow: to cover the cross server Oracle JBPEL mechanism 

(Java Business Process Execution Language). Allow for messaging to and from the 

workflow using Java Messaging System (JMS) and Apache Axis web services. 

 

7.5 Conclusion  
 
Chapter 1 introduced the problem of managing knowledge in today's economy, and the 

importance of doing it right to gain a competitive edge. It shows how traditional EIS 

systems have failed to resolve these problems and some of the issues that need to be 

resolved. 

 

Chapter 2 covered the problem domain. It describes the symptoms of a lack of 

knowledge management. It introduced some possible solutions in form of (Enterprise) 

Web 2.0 and splits the task before us into workflow, business rules, search and rich 

Internet applications. 

 

Chapter 3 gives a summary of the background technologies. It explains what is a 

framework is, the motivation behind using them and our choice of core frameworks to 

move towards the solution. It also details the behind the scenes frameworks. 

 

Chapter 4 covered the solution design. It gives details on the methodologies using to 

build the frameworks and projects using the framework.  It outlines the requirements 

that these methodologies produced in each of the key areas. 
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Chapter 5 gave details of the Technical Solution. Starting with the implementation 

methodologies, it details the components that are available to be reused and how they 

build on underlying frameworks. It referred to appropriate appendices and points in the 

code should the reader wish to delve further. 

 

Chapter 6 described the testing and evaluation that was carried out on the project before 

acceptance by the end users. It covers the 4 main strands of the project. 

 

Finally, we outlined possible areas for future work based on pseudo-agents and web 2 

rich Internet applications.  

 

Overall, we described the problem of knowledge management to gain a completive 

advantage. We then introduced technologies and a possible design to resolve it. As part 

of our evaluation we demonstrated that this solution was sufficient for several end 

customers. Finally, we described several areas for further investigation to build on this 

successful framework. 
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Appendix 1 – Red Piranha Folder Structure 
 
 

1  2  

3 Directory 4 Comment 

5 +---common 6  

7 |   \---lib 8 Libraries that are common to the core 
and samples 

9 +---core 10 Red-Piranha core. Used by All the 
samples. 

11 |   +---build 12 Where Java files will be compiled. 

13 |   +---distrib 14 Jar and War files for distribution 

15 |   +---logs 16 Any Log files generated during the 
during the running of (core) Unit tests 

17 |   +---src 18 Java Source files 

19 |   |   \---net 20  

21 |   |       \---fp 22  

23 |   |           \---rp 24  

25 |   |               +---axis 26 Axis (Web Service) Related Code - 
Server 

27 |   |               |   \---client 28 Axis (Web Service) Related Code - 
Client 

29 |   |               +---common 30  

31 |   |               |   \---exception 32 Exception Wrappers used by Red-
Piranha 

33 |   |               +---drools 34 Code to interface with the Jboss Rules 
(Drools) Libraries – give business rule 
functionality 

35 |   |               +---hibernate 36 Code to interface with the Hibernate 
(Java Object to Relational Database 
mapping)  Libraries. 

37 |   |               +---hypersonic 38 Code to interface with  Hypersonic 
(Lightweight Java Database, in 
memory or file based) 

39 |   |               +---jbpm 40 Code to interface with Jboss Workflow 
(JBPM – Java Business Process 
Management) libraries 

41 |   |               +---jms 42 Code to interface with the Java 
Messaging Service 

43 |   |               +---search 44 Code to interface with the Apache 
Lucene Search and Indexing Engine, 
provides a lot of extra 'Adaptive 
Search' capability 

45 |   |               |   +---back 46 Interfaces with other Systems  

47 |   |               |   |   +---datastore 48 Classes that Store of Search Meta 
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1  2  

3 Directory 4 Comment 

Data 

49 |   |               |   |   |   \---vocabulary 50 Semantic information 

51 |   |               |   |   +---extractor 52 Classes to extract data from various 
sources 

53 |   |               |   |   +---index 54 Extensions to the Lucence Indexing 
Engine 

55 |   |               |   |   +---search 56 Extensions to the Lucene Search 
Engine 

57 |   |               |   |   \---struct 58  

59 |   |               |   +---common 60 Common Search Classes 

61 |   |               |   |   \---util 62  

63 |   |               |   +---mid 64 Classes to implement the Business 
logic in the application 

65 |   |               |   |   +---category 66 - divide searches into different 
categories 

67 |   |               |   |   +---feedback 68 - process feedback events from the 
user 

69 |   |               |   |   +---global 70 - global searches 

71 |   |               |   |   +---intelligence 72 Business Logic 

73 |   |               |   |   \---loader 74 Loads the various plugins 

75 |   |               |   \---plugins 76 Plugin points for the application 

77 |   |               +---spring 78 Interfaces to the Standard Spring 
Framework Libraries 

79 |   \---test 80 Junit Tests. The folder structure mirrors 
that of src. 

81 +---doc 82 Javadocs for RP-Core and the various 
samples. 

83 +---red-adaptive-search 84 Red Adaptive Search Sample 

85 |   +---distrib 86 Where the built war / jar file will be 
available. 

87 |   +---lib 88 Libs specific to this sample 

89 |   +---src 90 Java source code specific to this 
sample 

91 |   |   \---net 92  

93 |   |       \---fp 94  

95 |   |           \---rp 96  

97 |   |               \---search 98  

99 |   |                   +---simple 100 Simple Search (no adaptive 
functionality )interface. 

101 |   |                   \---ui 102  

103 |   |                       +---command 104 Command line interface 

105 |   |                       \---web 106 Web Interface (adaptive Search) 
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1  2  

3 Directory 4 Comment 

107 |   +---test 108 Junit tests for the sample Source. 
Mirrors the folder structure of source. 

109 |   \---war 110 Folders and files that are needed to 
create the deployment (war) file. 

111 |       +---adaptive 112 Adaptive Search specific War files 

113 |       |   +---category 114 Creates a folder that search meta data 
will be stored in at runtime 

115 |       |       \---plugins 116 Plugins to extend the search engine 

117 |       \---simple 118 Simple Search Specific war files 

119 +---red-financial-calculator 120 Red Financial Rules Engine Sample 

121 |   |   +---dwr 122 Dwr libs 

123 |   +---logs 124 Logs when the sample is run via test 
scripts 

125 |   +---src 126  

127 |   |   \---net 128  

129 |   |       \---fp 130  

131 |   |           \---rp 132  

133 |   |               \---drools 134 Tie the Servlet / Web application to the 
Servlet based rule engine 

135 |   +---test 136 unit tests for the sample Source. 
Mirrors the folder structure of source. 

137 |   \---war 138 Folders and files that are needed to 
create the deployment (war) file. 

139 +---red-financial-workflow 140 Red Work Flow sample  

141 \---snippets 142 Useful bits of code that are not (quite) 
full samples. 
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Appendix 2 – Glossary 
 
Knowledgesphere 

Everything a user knows in their head. 

Knowledgebase /  

All the information that the user has told RP About. The Knowledgebase is divided into 

many categories. 

Category  

Set of Data e.g. ‘My Links’, ‘Java Information’ or ‘job links’ 

Users can add categories as they see fit by pressing ‘Add information button’ 

Each Category has one Datasource / Data Extractor.  

Keywords 

Any words that the user is interested in / likely to search on.  

Scores  

How good a match a piece of information is to what (keywords) the user is looking for.  

Scores are updated using user feedback so RP can ‘learn’ what the user wants. 

Index  

Summary Data (maintained using Lucene Indexer) of all the data in the Categories, so 

that it can be searched quickly. 

There is one index per Search plugin. For Phase one, this means one index across the 

RP application. 

As the Index data is a summary of data stored elsewhere (in Categories), the index can 

be dropped and recreated. 

Search 

Find keywords and information in the index. 

Datasource 

Anything / anywhere with information that we are interested in - Documents, Web Page 

at URL, Directory, Files such as HTML, Text, Bookmarks / Favourites and Browser 

History, Google Search results. 
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Spidering  

Extract  (web) links from Datasource , get the documents at those links , then parse and 

(if required) spider in turn. 

Parser  

Used to break down Datasource into smaller ‘bits that we are interested in.  

e.g. parse a web page for URL’s and key words associated with it. 

Intelligence 

Combine multiple search results and filter according to what we think the user is most 

interested in. 

Plugins  

Allows easy extension of RP. As long as a class implements a defined interface (see 

appendix) , then we can ‘discover’ them at startup. 

Plugins can refer to other plugins. 

Plugins used for areas such as Search/ Data Source Extraction / Intelligence.  

Tuple 

Most basic (organised) piece of information known by RP. It is stored in the RDF 

format <Object>-- Relation �  <Subject>.  

 

See resources in Appendix D for more information on the RDF format 
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Appendix 3  – JBoss Rules – Drools Setup 
 

The installation of JBoss Rules Engine is very simple. 

 
1. Download the JBoss Rules Engine (Drools) from JBoss website - 

http://www.jboss.com/products/rules.  

2. Please use the latest version of 3.0.2 where it is optimized and much faster 

than previous versions. 

3. Create new Java project in your preferred IDE. 

4. Extract the zip files and copy all of the jar files into your newly created Java 

project’s build path. Using Eclipse it looks like the screenshot. 

 

There are four main jar files required by the Drools itself. Additionally, you need to 

include all the dependencies jar to the build path as well. 
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. 
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Appendix 4 - jBPM workflow Setup Notes 
 

Install notes 
 
- JBoss IDE , but download latest version of Jars (bug fix) 
 
jBpm Standalone 
 
- Download from http://labs.jboss.com/portal/jbosside/download/index.html 
 
Jboss 4 Server setup 
 
- Download 
- Unzip 
- (Google Desktop stop) 
- go to correct server bin directory 
- run \bin\run.bat 
 
JMS sample Setup 
 
- based on http://www.onjava.com/pub/a/onjava/2006/02/22/asynchronous-

messaging-with-spring-jms.html  
- added libraries from main rp2 code / jboss classpath 
- log4j.xml into classes directory 
- changed location of spring file (to project root) 
- Changed to use file based spring setup (for Eclipse) - new 

FileSystemXmlApplicationContext("e:/projects/sample-spring-jms/loanapp-jms-
spring.xml"); 
- change jbossmq-destinations-service.xml as per article 
- add onjava queue.xml to end of file   

 
Hermes Setup 
 
- make sure using Java 1.5 (hack if need be) 
- download from hermesjms.com (be careful as to version 
- move hermes up one level (so it is software/hermesmq/bin) 
- modify hermes.bat to make it run  
- Setup for jboss as per http://www.hermesjms.com/demos/jboss_config.html  

- use pc name instead of localhost (settings in Article) 
- make sure loader is jboss 4.0.4 (or your version number) 

 
Configuration with JMS 
-  
 
 
JBPM 
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- download JBPM jars 
possible to run without deploying to DB 
(current) run - read file from deployed file on disk 
 (explain what different files are) 
next - deploy to db 
next -deploy to seam 

 
SERVER CHANGES 
 
- added to logging.properties 
- datasource (default/ds) 
 
AXIS DEPLOY – SERVER 
 
- test http://localhost:8100/axis/happyaxis.jsp (or RedFinancialWorkflow) 
- copy activation.jar to C:\software\Tomcat5_5\common\lib 
- test for javac on classpath �  

http://localhost:8100/axis/EchoHeaders.jws?method=list%20(tools.jar%20on%20cl
asspath)restart tomcat  

- may also need to install mail.jar / xmlsec.jar 
 
AXIS PROJECT SETUP 
 
- copy of w from axis (webapps) folder into project 

- axis.jar / axis-ant.jar / commons-discovery.jar / commons-logging.jar  
- jaxrpc.jar / log4j.jar / saaj.jar / wsdl.jar 

- copy of view files into 'view' folder  
- added source and test files 
- new jws file based on echoheader 
-   
- http://localhost:8100/direct-process-

flow/DirectEvent.jws?method=echo&param=test 
- ensure ANT and Tomcat versions of Java are the same (we used 1.5) 
-  
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Appendix 5 – Red Piranha Licence 
 

Red Piranha is made available under the terms of the standard GPL licence Version 3. 

What this means in practice (and remember that I am not a lawyer, so go through the 

text yourself!)  

 

1. You are free to download and use within your organisation 

2. You are free to download and use for clients (without any modifications) 

3. You are free to develop solutions extending it within your organisation 

4. You are free to develop solutions extending it for your clients. 

5. You are free to offer hosted solutions using it (including custom modifications)  

- e.g. Software as a service. 

 

For point 4, if you give / sell solutions based on Red Piranha to a 3rd party (e.g. Client) 

you must publish the changes in some readily available format (normally this means via 

the internet, most people use a site such as sourceforge) and make them available under 

the terms of the GPL. 

 

Point 5 is one of the areas addressed by the 3rd version of the GPL; under version 3 of 

the GPL, you must publish your changes even if you not release the code, but host on 

behalf of others on your own server.  

 

Of course, even though the GPL gives you a lot of flexibility, we'd appreciate any 

contributions (code, financial or otherwise) that you would like to give to the project. 
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Appendix 6 – Red Financial Calculator and web 2.0 
 
Notes from Draft Article 
 
· Uses Ajax techniques 
· Knowledge capture from users in form of excel spreadsheet 
· Excel Spreadsheet but could be Google 
· Agile testing 

o Continuous beta 
o Fitnesse 

 

 

It hurts that Ruby and not Java that is seen as the 'coolest Web 2.0 language'. It hurts 

even more that Ruby strong points (such as Project Ajax interfaces and Web 2.0 

Nimbleness) can be painful for Enterprise Java programmers. In this section, we show 

that it doesn't have to be this way if we use frameworks such as Struts, DWR and JBoss 

rules. We show how to deploy applications with the agility of Ruby, the power of Ajax 

based web screens, yet still have the performance and scalability of Enterprise Java.  

 

· Business problem 
o Familiar to Java 
o Need more powerful interfaces 
o Excel spreadsheets (and problems associated with them) 

�� Good for rapid response , rich user interface , hard to distrugue 
o Web apps 

�� hard to change 
· Ajax and Web 2.0 

o What is different about web 2.0 
o Alternative Java – Web Frameworks 
o Reference to Struts-Ajax section 

 
· Review of Rules Engines 

o Summary and links to  previous 3 articles (2 by PB, 1 PB-David) 
o Where we got to: Command line user interface , but not very exciting for the 

user! 
· Getting started 

o Converting Drools to 'conventional' Web 2.0 project 
o Struts 
o Overview Diagram (from previous PB section) 
o Ant build 
o Quick deployment to Ant 

· Explain problems with this 
o Excel – users are used to rich intereraction 
o Figures can be out of date 

· Adding DWR to the Mix 
o Libs 
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o Code 
o How DWR works 

�� Architecture 
�� API 
�� Calls 
�� Security 

· Testing with Fitnesse 
· Summary 

o Where we got to 
o Other applications for this technique 

 

Nowadays, web applications are getting more and more popular. Now the question is 

how to create your web application more interactive?  Well, as you may have realized 

that the traditional web application constantly refreshes the page whenever it needs to 

display the information retrieved from the server side codes back to the users. 

Unfortunately, this may be disturbing especially in cases where you have few combo 

boxes where a value of the next combo box is dependent on the value chosen in the 

previous combo box. You may end up in having multiple refreshing of the pages.  

 

Fortunately, AJAX comes to the solution. AJAX is basically using the advantage of 

JavaScript that runs on client side to be able to call the codes in the server side 

synchronously. 

 

How to Set Up Struts together with AJAX? 
 
Several alternatives to DWR – do round of plus and minus of these 
Are we also going to use Ruby to carry this out? 
Or do we tie this into Fitnesse 
 

We are going to use AJAX DWR - http://getahead.ltd.uk/dwr as well as Struts to 

enhance our application in the previous section to be more interactive. AJAX DWR is 

the AJAX specially produced to integrate with Java environment.  

 

Well, assuming that you have your Struts ready, what do we have to do to include 

AJAX features? You are required to download the jar libraries for AJAX DWR. There 

is only one jar file called dwr.jar. You should include this jar file to your web 

application’s WEB-INF/lib.  
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There are many people saying that AJAX is actually not compatible with Struts. Well, 

their views may be right but it does not mean that we do not have any way to utilize 

AJAX and Struts together. Out of curiosity, why do people claim that AJAX is not 

compatible with Struts? Simple, Struts has its own FormData as well as Action to 

manage the flow of the entire application. Consider for our mortgage calculator 

application in the previous section, if we use Struts, Struts will handle every aspects of 

our application such as passing the data to and from the JSP, executing business logics 

and etc. Similarly AJAX is also intended to control the passing of the data to and from 

JSP. So basically, Struts and AJAX are playing the same responsibility in this case. 

What can we do? Though we cannot use them together but we can design it in such a 

way that Struts is used for managing the flow of application among JSP while AJAX is 

used to manage the passing of data to and from JSP without refreshing the page. Hence, 

while we still can optimize the use of Struts, we also have the interactive web 

application delivered by AJAX. 

 

Okay back to our AJAX installation, after putting dwr.jar into our web application’s 

WEB-INF/lib folder, we need to modify our web.xml to include few entries for AJAX 

DWR. Please add below codes into your web.xml. Below codes must be in web.xml to 

ensure that AJAX is working properly. It maps the AJAX’s servlet so that it is 

accessible from our web application. 

 

<servlet> 
  <servlet-name>dwr-invoker</servlet-name> 
  <display-name>DWR Servlet</display-name> 
  <servlet-class>uk.ltd.getahead.dwr.DWRServlet</servlet-class> 
  <init-param> 
     <param-name>debug</param-name> 
     <param-value>true</param-value> 
  </init-param> 
</servlet> 
 
<servlet-mapping> 
  <servlet-name>dwr-invoker</servlet-name> 
  <url-pattern>/dwr/*</url-pattern> 
</servlet-mapping> 
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Additionally, we need to create one more file called dwr.xml within our WEB-INF 

folder to define the objects that are visible to AJAX. This new xml file defines what 

classes we can execute from AJAX, what are the available methods, what are the 

available fields and etc. 

 

For the sample in our previous tutorial, I would define my dwr.xml like below.  

 

<dwr> 
   <allow>    
    <convert converter="bean" 
match="net.tutorial.drools.Calculator"> 
     <param name="include" value="loanSought, termS ought, 
valuationValueOrPurchasePrice, mortgageType, rateTy pe, rateTypeValue, 
loanToValue, combinedPreTaxAnnualIncome, combinedNe tAnnualIncome, 
combinedNetMonthlyIncome, ndiMaxMinRent, 
maxAllowableMortgageRepaymentReq, maxAllowableLendi ngPolicyReq, 
maxLoadAmountMinRen, maxLoanAmountMultipleIncomeMax , 
loanAmountWithinCriteria, applicant1, applicant2" / > 
    </convert> 
     
    <convert converter="bean" 
match="net.tutorial.drools.Applicant"> 
     <param name="include" value="status, employmen tType, 
occupationType, actualBasicIncome, allowableBasicIn come, 
actualOvertime, allowableOvertime, actualBonus, all owableBonus, 
actualCommission, allowableCommission, actualOtherI ncome, 
allowableOtherIncome, preTaxAnnualIncome" /> 
    </convert> 
     
     <create creator="new" javascript="DroolsLoadCo nf"> 
        <param name="class" 
value="net.tutorial.drools.DroolsLoadConf"/>         
        <include method="executeCalculation"/>              
     </create> 
   </allow> 
</dwr> 
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Do not be afraid if you do not really understand them. They are actually quite simple. It 

looks rather complicated due to the number of fields that are available to AJAX. The 

dwr.xml must be started with the <dwr></dwr> tag and followed by <allow></allow>. 

Next, let’s have a look at the <create> tag. This tag is normally used to make our Java 

class available within AJAX.  

 

 <create creator="new" javascript="DroolsLoadConf"> 
 

Above codes are used to create a new object accessible in AJAX with the name of 

DroolsLoadConf. It also will create one additional JavaScript file which should be 

included into the JSP. Within the <create></create> tag, we can specify the 

<param></param> as well as <include></include> tags. What are they used for? 

 

<param name="class" 
value="net.firstpartners.redpiranha.mid.DroolsLoadC onf"/>       
  
<include method="executeCalculation"/> 
 

They are used to define which Java class that the <create></create>should belong by 

specifying the packages of the Java class. We also need to identify what are the methods 

in our Java class that are accessible from AJAX. This is where the <include></include> 

tags are used. They are used to define what methods within the Java class should be 

available in AJAX. For our case, we have defined a method available from the AJAX 

which is executeCalculation. 

 

Now, if you look at the codes in Java side, executeCalculation is returning a value back 

in the form of JavaBean (Calculator). How does AJAX handle it? There is a new tag 

called <convert></convert> to solve our problem. This tag is basically used to map the 

object in AJAX with the object in Java programming so that our JavaBean is available 

within AJAX. Furthermore, we should declare all the fields in our JavaBeans that 

should be available in AJAX. 

 

   <convert converter="bean" match="net.tutorial.dr ools.Applicant"> 
    <param name="include" value="status, employment Type, 
occupationType, actualBasicIncome, allowableBasicIn come, 
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actualOvertime, allowableOvertime, actualBonus, all owableBonus, 
actualCommission, allowableCommission, actualOtherI ncome, 
allowableOtherIncome, preTaxAnnualIncome" /> 
   </convert> 
 

Above configurations are basically used to declare a bean derived from 

net.tutorial.drools.Applicant to be available from AJAX. Additionally this bean has 

some fields such as status, employmentType, occupationType and so on. 

 

That’s all. We have completed our AJAX configuration. Next, we need to know how to 

execute them from our JSP page. 

 

What should we add in JSP? 
 

If we have configured everything correctly, DWR AJAX will generate few javascript 

files. Do you remember that we have created one javascript object so that it is accessible 

from AJAX using <create></create> tag. DWR AJAX will produce one file for it. In 

short, if we have five <create> tags; we would also have five javascript files 

respectively. 

 
 <script src="dwr/interface/DroolsLoadConf.js"></scr ipt> 
 <script src="dwr/engine.js"></script> 
 <script src="dwr/util.js"></script>  
 

For our tutorial, we are only required to import three javascript files. DroolsLoadConf.js 

is required because we want DroolsLoadConf to be available from AJAX. For the 

engine.js and util.js, they are the required files to ensure that our AJAX is running 

properly. 

 

How do we know that AJAX has completed its processes as it is not even refreshing the 

page? We can utilize the callback method in determining whether the process has been 

completed or not. It means that if AJAX has completed its processes (executing server-

side codes), it should finally execute the callback method that we have defined 

previously. Hence, we can put any finishing codes that we would like in this callback 

method to complete the process. 
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Subsequently, in our JSP, we can merely call DroolsLoadConf.executeCalculation to 

execute the server side codes. Now, executeCalculation method accepts one parameter 

with the type of Calculator. We have already defined Calculator JavaBean by using the 

<convert></convert> tag. So now, we should be able to pass it easily as illustrated 

below. 

 

 var cal = new Object(); 
 cal.rateTypeValue = 10; 
 // set all the values here 
 
 DroolsLoadConf.executeCalculation(cal); 
 

We have not completed yet. Where do we define the callback method? Simple, add one 

more parameter to the executeCalculation which is the name of the callback method. 

Although in the server side the method only accepts one parameter, AJAX is allowing 

you to define tow parameters where the latter is used to define the callback method. So 

you should have something like below. 

 

 DroolsLoadConf.executeCalculation(cal, displayBack) ; 
 

How does it work? AJAX utilizes the use of the XMLHttpRequest to pass the data to 

and from the JSP. XMLHttpRequest object will be used to carry the information 

required and due to its nature, we can get the response back without refreshing the page. 

 

Back to our sample, I will also need to create one more function in my JavaScript to 

handle the callback method. 

function displayBack(calculator) { 
 // set back all the results to the JSP 
} 
 

That’s all. Yes, that’s all. You have configured AJAX DWR in your J2EE web 

application successfully. 

 

In order to enhance our application in the previous section, you may think this way. If 
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the user has entered any data or information to one of the textbox, we need to submit 

them by executing the method which will subsequently execute the JBoss Rules Engine 

in server side. Then, in the callback method, we need to display the result back to the 

JSP. By doing so, we will not have to refresh the page to reflect the changes and the 

users will be able to see the results instantly. Additionally, AJAX is JavaScript and 

hence, you can combine them with any other JavaScript.  

 

Notes: 

Make sure to cover stuff about initial struts load / subsequent  interactions / final submit 

if required 

 

What Red Financial Calc gives you over the base 
 
· Integration with workflow (without the additional dependencies of Jboss Seam) 
· Rule Caching , both as DRL and compiled / serialised Java file. This can reduced 

startup time by 5-10 minutes.  
· Testing ability 
· Web Deployment 
· Spring Integration 

o Explain what this means from a non-technical viewpoint 
· Web service (on top of m4) 

o Spring Integration in M4 
 

1 Deployment 
 

Download as per chapter x 

 

Build ant file 

 

1.1 Deploy 

 
Where to deploy 
· From the command line 
· As a web service 
· As a Web applications 
· Call from Junit / Fit Tests 
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Tech notes 

  

Future Dev: Component for Excel / DRL Management / Save as binary  

What items to contribute back to Drools / Jboss rules project?  

CalculatorFormBean uses Calculator to store value(nothing special going on here, just 

makes it easier to convert our previous sample to be Struts aware 

 

· Talk through setting up struts application / use of jsp 
· Talk through adding 
· Talk through build file & build tasks 
· Struts Validation 
· Webservice 
· T2& T3 talk through 1+ 3 steps 

o Calc  using drools 
o Standard App / Web 2 App /  

 

Now we're going to show you how to do this ... 

 

· Setting up the Data 
o JavaBean 

 
· Rules in Excel 

o Setting the Scene 
�� RuleSet 
�� Import 

o Format of basic table 
�� Basic Drools Keywords 

· Condition 
· Action 

o Format of Excel 
�� Dropdowns 
�� Hide / show 
�� Colours 
�� Notes 

o Drools conventions used 
· Calling this from Java 

o Code Snippet 
o Times 

· Important notes 
o Performance 
o Data in Memory 
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o Other Data formats 
o .Net and IKVM 

 
· More advanced features 

o No Loop 
o Salience 
o ?? Rule Versioning in a database 
o ?? Store rules , like you would other code 
o Rule repository (& web based editing) 

· Reference to source code 
· Plug for later section 

o Later on we'll see how to take this and deploy as Web application  
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Appendix 7 - Red Financial Calculator Usage Notes 
 

 Using The Sample : Red Financial Rules 
 

· Deploy MortgageCalculatorWeb.war (not attached) onto your WebServer. For 

Tomcat this can be as simple as copying into your local webapps directory. 

 

· Open the RP Web page in a Browser – this should be something like 

http:/localhost:8080/MortgageCalculatorWeb/index.jsp  

 

· Wait a few moments for automatic rule compilation.  

 

· Change the Figures – the Mortgage Calculator automatically updates. 

 

Rules - Behind the Scenes 
 

In this section, we are going to see how a simple Excel file can easily be used to manage 

the business logics of the application. Using one simple Excel file, a lot of  the problems 

in maintaining the business logics are solved. The illustration below to shows how 

simple it is. 

 

In short, we have found an easier way to manage our business logic. Create the Excel 

file, use a standard Java program , and  deploy anywhere. You have already created a 

special, loosely-coupled business logic layer for your application. Hence, by the end of 

the tutorial, you are expected to be able to implement JBoss Rules Engine in your real 

application.  
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 What is the JBoss Rules Engine? 
 

JBoss Rules Engine (formally known as Drools) allows you to define the rules for your 

application. What does it mean? It simply means that you can define the business logics 

or rules of your application in the separate layer. By this, we are reducing the level of 

independences and the rules can easily be modified and managed by anyone. The most 

important thing is that the changes in the business logics would have the least impact to 

the other components of the application. 

 

What we cover in this section 
 

· The end of this sample is being able to run the drools calc via junit /main 

· Add recap of what rule engines are & what is jboss rules (refer to previous 

articles 

· Add advanced features (e.g. Write your own rules language) 

· make note of the key directories to look at 

· Note that while this is from Jboss, it will work in all other app servers and 

environments, including Tomcat, Oracle, Websphere and Stand Java (no 

application server) 

 

1 Using the Red Financial Calculator in your Enterp rise 
 

1.1 Write in Excel , deploy anywhere with JBoss Rul es 

 

'Write in Java , deploy anywhere' used to be the slogan of Java. What if we could write 

business logic in an Excel spreadsheet, get the business client to approve it, then deploy 

anywhere as part of our Java application? This section shows you how to do this using 

the JBoss rules (Drools) engine to give us scalable yet nimble Enterprise Java 

applications. 
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This section will show business users how to write rules , and with a bit of java code, 

deploy them either as a command line ??? or Web 2 application. 

 

The code samples used here are available online as part of the red-piranha project , 

freely available under the GPL. 

 

1.2  Basic of JBoss Rules Engine 

 

Before looking at the section’s sample, it would be good for you to have a brief look at 

the JBoss Rules Engine’s basic. How the JBoss Rules Engine works? There are two 

ways we how JBoss Rules Engine maintaining the business logics. First, we define the 

rules for our application in the XML files as a repository. Second, use JBoss Rules 

Decision Table to define all of your rules. I personally preferred the second way as you 

will see later on, using Excel file to manage the business logics is extremely simple and 

efficient. 

 

For more details, let me explain each of the way in more details. In the first way, JBoss 

Rules Engine detects the XML file where all the rules are located, parses it and 

compiles it into the format that can be understood by the JBoss Rules Engine. In the 

second way, the Decision Tables is basically converted into a kind of temporary XML 

file which will be compiled to the format that the JBoss Rules Engine can understand. 

 

Note that while Excel is the storage format, it is only the storage format – other than the 

one of load data , there is no use of Excel at runtime. 

 

In this section, I am going to show you an alternative technique of JBoss Rules Engine 

called JBoss Rules Engine Decision Tables. JBoss Rules Engine Decision Tables is 

created in a simple Excel file and it can either be in the Microsoft Excel or OpenOffice 

Excel format.  
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Excel is a good way to manage our business logics or rules because Excel is widely 

used and most of the people (technical or non-technical people) are familiar on how to 

utilize it. If your business logics are implemented in the codes there will be so many 

problems occurred. For example, if the business needs some modification to the 

business logics, they need to call the Information Technology (IT) people to apply the 

changes. They will need few hours to explain what changes they want and the IT people 

may take another few hours time to understand what’s going on. If we have separated 

the business logics, the non-technical people may easily look at the business logics and 

apply the modifications necessarily. Well, let’s have a glance on the below illustration 

on how to produce our first Decision Tables in Excel. 

 

Keywords 

 

There are few special keywords available for our Excel files. It is not hard to understand 

it. What you need to do is to grab the concept, know how it works and you really are 

ready to go further. 

 

In order to identify the starting of our JBoss Rules Engine Decision Table, we must use 

the keyword “RuleSet”. “RuleSet” occurs only once in our Decision Table. It is mainly 

used to mark the starting point of our Decision Table. Additionally, you can name your 

RuleSet with any name that you want just right after the keyword “RuleSet”. By 

specifying the RuleSet, it also means that you have created the initial skeleton of your 

JBoss Rules Engine Decision Table. 

 

Besides RuleSet, we have a similar keyword called “RuleTable”. Unlike “RuleSet”, we 

are allowed to have more than one “RuleTable” in one Decision Table. “RuleTable” is 

the place where the rules are defined. Why can we have more than one RuleTable? 

Simple, your business logics definitely are not simple. You may have various rules for 

your businesses. This is where the RuleTable is used. Normally, each RuleTable has its 

own specific functionality. For example, we may have a RuleTable to calculate personal 

tax, RuleTable to calculate Net Disposable Income (NDI) and etc. By splitting among 

RuleTable, we have simplified the business logics itself. The collections of 

“RuleTable” are integrated into one happy “RuleSet”. 
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Then you may also need to know the keyword “Import”. “Import”  plays a similar role 

to the import keyword in Java programming language. You need to import the specific 

Java class in order for them to be accessible within your JBoss Rules Engine Decision 

Tables. For example, in order for your business logics to run properly, you definitely 

need to pass some parameters to the Decision Tables. In most cases, the parameters may 

be a Java classes. This is where the import keyword is used. You need to import the 

class / object prior accessing it in the Decision table.  

 

Next is “Sequential”. By specifying the “Sequential” to true, it means that we are 

forcing the compiler to read our Decision Table from top to bottom. However, we do 

not really need to specify it as we have already used the rules identification to solve our 

problem. Do not worry if you are not sure on what the rules identification is about. It 

will be explained in more depth in the next section. Just keep in your mind that we have 

a technique called rules identification to solve our problem. 

 

Now, you need to know the differences between “ACTION” and “CONDITION”  as 

well. These keywords are simple and straight-forward. If you have the condition to be 

satisfied, you will also have the action to be taken based on which conditions have been 

satisfied. It is practically similar to the “if then” in Java programming languages.  

 

 if (a == b) { 

     System.out.println(“a is equal to b”); 

 } 

 

Look at the Java codes above, we can say that the “if (a == b)” as the CONDITION and 

the “System.out.println(“a is equal to b”)” as the ACTION. Within one RuleTable, we 

can have more than one CONDITION as well as more than one ACTION as it is 

possible and likely to have more than one if condition and more than one action if the 

conditions are satisfied. 

 

Working memory? is a location where all the rules (facts) will be loaded. Here is the 

concept. How do you actually pass the object / java class so that it is accessible within 

the JBoss Rules Engine Decision Table? The answer is that the object is asserted into 

the working memory. Normally, we call those asserted objects as Facts. Then the 
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Decision Table should be able to obtain the object / java class from the working 

memory for later use. You can also retract it or modify it. Retract means that you are 

removing the facts from the working memory so the object is no longer accessible 

within the working memory. Modifying the facts is common and always occurred. You 

need to remember one thing. If you modify the facts, all the facts will be refreshed and 

executed again.  
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So it would be good to have a sample on how to modify the object. An obvious example 

would be if the condition of “a is equal to b” is satisfied then you need to set “c to be 

equal as a subtracted by b”. In JBoss Rules Engine Decision Table, you have a special 

command to do that. It is called “modify(object)”. Hence, if you have the conditions 

like below, 

 

 if (a == b) { 

     System.out.println(“a is equal to b”); 

     c = a – b; 

 } 

 

Then later on, in the ACTION of your JBoss Rules Engine Decision Table, you need to 

specify “modify(c)” to apply the changes to the object with the name of c. Additionally, 

if you have completed all the rules in the Decision Table, you can specify the special 

command called “drools.clearAgenda()” which will subsequently removed all the 

objects from the working memory and stopping the process of the JBoss Rules Decision 

Table. 

 

There are other keywords as well such as “eval”  and “var:Type(condition)” which will 

be explained in more detail in the next section. The reason why it is located in the 

subsequent section because it would be much clearer and much understandable if you 

can read it together with the sample of the section. Just a short hints, “eval” is normally 

used if you would like to check whether two variables are on the same values or not. 

The best thing about the eval keyword is that it accepts the pure Java codes within the 

Decision Table. Hence, for the Java-familiar person, using eval is desirable and easy.  

 

Next, we have “var:Type(condition)” or normally we called this Field Constraint. This 

keyword is used mainly to get the object / Java class from the working memory and 

assign it to the variable var. Later on, we can deal with the changes to the variable with 

the name var which is assigned earlier instead of dealing with the object from the 

working memory directly. This is the standard way of accessing the object in the 

working memory within Decision Tables. 

 

Regarding the performances, eval will be slower than the var:Type(condition) because 

eval is not indexed while var:Type(condition) is indexed. Most people who are familiar 
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with Java found that using eval is much easier than using the Field Constraint. 

However, Field Constraint will be much efficient and faster. You can think of Field 

Constraint as the SQL language where it tries to specifically define the conditions and 

thus it is fast. However, the margins of speed are small (in few seconds).  

 

Another hint to improve the performances of our application is to set the 

“drools.compiler” to use the JANINO compile which is embedded. It is very simple. 

What you can do is that you can set the System properties (drools.compiler) in java to 

be JANINO. This is the snippet of codes on how to do it. 

 

System.setProperty("drools.compiler", "JANINO"); 

  

You may locate above codes just before you load your Excel file into the JBoss Rules 

Engine. 

 

Red Financial Calculator 

 

We implement our first simple JBoss Rules. Well, let’s go to our sample. 

 

Scenario: Consider that we are having a mortgage home loan calculator application. As 

you know that home loan calculator is normally used by the financial institutions to 

determine on how much loan can be given to the applicants based on certain applicant’s 

factors such as occupation, salary, marital status and etc.  

 

For our illustration of the section, we are going to see on how to calculate the Net 

Disposable Income (NDI) rate. As you know that in most of the home loan calculator, 

Net Disposable Income (NDI) rate plays an important role in the calculations. Do not 

worry if you are not sure on what is it used for. Normally, the Net Disposable Income 

(NDI) rate for each applicant is different based on certain types. Table below illustrates 

the conditions to determine Net Disposable Income (NDI) rate. 
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Combined Pre Tax Annual Income 
for Applicants 

Net Disposable Income 
(NDI) Rate 

< 19999 0 % 
< 39999 38 % 
< 49999 44 % 
< 79999 48 % 
< 1000000 55 % 
>= 1000000 60 % 

 

Yes, a simple “if then” in Java should solve the problem. However, that is the main 

purpose of the JBoss Rules Engine. We are going to store the business logics in the 

separate layers. By doing that, the application is more maintainable and has loose 

dependencies. Additionally, by using the JBoss Rules Engine Decision Table, we can 

allow the non-technical people to modify it as well. Hence, how do we solve it in JBoss 

Rules Engine especially in the Decision Table? 

 

Go ahead and create a new Excel file. Do not forget to add the RuleSet, Import (if you 

want to access the Java class from the working memory) and etc. It should look like a 

below illustration. 

 

Above illustration explains that I have created one RuleSet with the name of 

HomeLoanCalculator. Additionally, I have imported the Calculator as well as the Utility 

classes so that I can use them within my JBoss Rules Decision Table. Yes, that’s all. 

That’s all you need to do to start off our JBoss Rules Decision Table. Now, we need to 

add the RuleTable to calculate the Net Disposable Income (NDI) Rate. 

 

Invoking the Rules Engine 

 

Before we are going any further, it would be good to know on how to invoke the 

compilation of this JBoss Rules Engine Decision Table from our Java codes. Well, it is 

simple and everything is available from the JBoss Rules Engine’s API. 

  

Replace this with sample from RP Core – spring table decision loader. 
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 // initialization 
RuleBase excelRules = null; 
WorkingMemory workingMemory = null; 
 
SpreadsheetCompiler converter = new SpreadsheetComp iler(); 
String drl = converter.compile(excelPathHere), 
InputType.XLS ); 
 
if (drl != null) { 
 PackageBuilder builder = new PackageBuilder(); 
 builder.addPackageFromDrl( new  
 
StringReader(drl) ); 
 Package pkg = builder.getPackage(); 
 if (pkg != null) { 
  // constructing the RuleBase 
  excelRules = RuleBaseFactory.newRuleBase(); 
  excelRules.addPackage( pkg );  
 } 
 
 // creating the working memory 
 if (workingMemory == null) { 
  workingMemory = excelRules.newWorkingMemory(); 
 }  
else { 
  workingMemory.clearAgenda(); 
 } 
} 
 
Above codes are basically used to convert the Excel file, compile it and create the 

working memory based on the rules. Additionally, if you are interested, you may try to 

see what the String drl contains. The drl should contain the rules in the format that 

JBoss Rules Engine can understand. Okay, we now know how to convert the JBoss 

Rules Engine’s Decision Table into the working memory. However, all the rules will 

not be executed at this stage. At this stage, if all the codes are successfully compiled, the 

rules are ready to be executed. We just need to call the method of fireAllRules() to start 

executing our defined rules.  

 

Prior executing our rules, I am going to create one simple JavaBean called Calculator to 

store our Combined Pre Tax Annual Income as well as our Net Disposable Income 

(NDI) Rate. However, we also need one more attribute called “RulesType” with the 

type of String. This is what I mean by the rule identification. 
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What is the use of this rule identification? The answer is simple; it is used to make sure 

that all our rules are executed correctly and in the correct order. Within one JBoss Rules 

Engine Decision Table, we may have so many RuleTable. How do we know which 

rules to be executed first? You may say it is from top to down as we have defined the 

“Sequential” keyword as true. Well, you are right. However, there is a thing that you 

need to pay attention. Once one RuleTable is completed and the object is modified, the 

rules are refreshed and the first rule that we had just executed may be executed again 

and hence ended in the endless looping. In short, the first rule is executed endlessly. 

How do we prevent the problem? The answer relies on the “RulesType” attribute that 

we defined in our JavaBean.  

 

For your better picture, this is how the rule identification works. First, in every 

RuleTable, we need to check whether the appropriate rule is satisfied or not. We can 

define it in our CONDITION. If it satisfies the CONDITION, execute the rules and set 

the next rule to the second rule. We set the first rule to be executed by setting the 

RulesType attribute into some value i.e. cal.setRulesType(“firstRule”);. Then when the 

first rule is executed, we need to modify the cal object to again set the RulesType into 

the second rule’s command by using the cal.setRulesType(“secondRule”) and 

modify(object). By implementing the solution, we have avoided the first rule to be 

executed endlessly. 

 

So this is my latest Calculator JavaBean. 

 
public class Calculator { 
 private String rulesType; 
 private double combinedPreTaxAnnualIncome; 
 private double ndiMaxPercent; 
  
 public double getCombinedPreTaxAnnualIncome() { 
  return combinedPreTaxAnnualIncome; 
 } 
 public void setCombinedPreTaxAnnualIncome(double v al) 
{ 
  this.combinedPreTaxAnnualIncome = val; 
 } 
 public double getNdiMaxPercent() { 
  return ndiMaxPercent; 
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 } 
 public void setNdiMaxPercent(double ndiMaxPercent)  { 
  this.ndiMaxPercent = ndiMaxPercent; 
 } 
 public String getRulesType() { 
  return rulesType; 
 } 
 public void setRulesType(String rulesType) { 
  this.rulesType = rulesType; 
 } 
} 
 

Okay, now, we are ready to go. Next, we need to add / assert this Calculator Java class 

into the working memory so that our JBoss Rules Engine Decision Table can access and 

modify it. 

 

Let’s modify our JBoss Rules Engine Decision Table into something like illustrated 

below.  

 

There are a lot of interesting things here. 

 

cal:Calculator(rulesType == "$param") means that we are assigning the object with the 

type of Calculator (net.tutorial.drools.Calculator) into the variable with the name of cal. 

Subsequently, we check whether the rulesType of this Calculator bean is equal to the 

parameter or not. In this case, the parameters are “EXEC-ANNUALINCOME-RULES-

2”. 

 

What is the differences between “$param” and $param? Well, if you are comparing or 

setting some String values, you should use “$param”. Unlike “$param”, if you are 

comparing or setting some number values, you may omit the double quote so use 

$param. 

 

eval(cal.getCombinedPreTaxAnnualIncome() < $param) means that we are checking 

the combinedPreTaxAnnualIncome attribute in the variable with the name of cal that 

has been set previously. Please pay attention to the $param without double quotes. 
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Pay attention on how do I define the CONDITION as well as the ACTION. 

Look at the last ACTION where the rulesType are set again for the next rules to be 

executed and how I used the “modify(object)” command to reflect the changes to the cal 

variable. Subsequently, I used the drools.clearAgenda() to clear the working memory 

and mark my Decision Table as completed. 

 

Conclusion 

 

In conclusion, the flow should be something like this. First, it checks whether the 

rulesType is equal to “EXEC-ANNUALINCOME-RULES-2”. If it is satisfied, it 

checks the CONDITION one by one. If the combinedPreTaxAnnualIncome is less than 

19999, the first row is executed and the NdiMaxPercent is 0 and the rulesType is 

becoming “EXEC-MAX-RULES-1” and stops checking. If the 

combinedPreTaxAnnualIncome is NOT less than 19999, it goes to the next row and 

checks whether combinedPreTaxAnnualIncome less than 39999 and so on. 

 

Are we done? Not yet, we have not completed our Java codes yet. Remember that we 

need to first set some values to the combinedPreTaxAnnualIncome in our Calculator as 

well as setting the rulesType as “EXEC-ANNUALINCOME-RULES-2” before 

inserting it into working memory. 

 

So here are my latest Java codes to execute the JBoss Rules Engine Decision Table. 

// JavaBean initialization 
Calculator cal = new Calculator(); 
cal.setCombinedPreTaxAnnualIncome(20000); 
cal.setRulesType(“EXEC-ANNUALINCOME-RULES-2”); 
 
// initialization 
RuleBase excelRules = null; 
WorkingMemory workingMemory = null; 
 
SpreadsheetCompiler converter = new SpreadsheetComp iler(); 
String drl = converter.compile(excelPathHere), 
InputType.XLS ); 
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if (drl != null) { 
 PackageBuilder builder = new PackageBuilder(); 
 builder.addPackageFromDrl( new StringReader(drl) ) ; 
 Package pkg = builder.getPackage(); 
 if (pkg != null) { 
  // constructing the RuleBase 
  excelRules = RuleBaseFactory.newRuleBase(); 
  excelRules.addPackage( pkg );  
 } 
 
 // creating the working memory 
 if (workingMemory == null) { 
  workingMemory = excelRules.newWorkingMemory(); 
 }  
else { 
  workingMemory.clearAgenda(); 
 } 
 
 workingMemory.assertObject(cal); 
 workingMemory.fireAllRules(); 
} 
 
System.out.println(“NDI Rate is ” + cal.getNdiMaxRa te()); 
 

We need to call workingMemory.fireAllRules() to execute our rules. The assertObject 

method is used to insert the object into the working memory. The application should 

print out the appropriate NDI Rate if you have configured everything correctly. 

 

Later on, when you are applying JBoss Rules Engine to your real web application, you 

may notice that it is quite slow in the beginning. This is basically the compiling time as 

there might be a lot of rules to be loaded. However, once it is compiled, how JBoss 

Rules Engine executes the rules is extremely fast and efficient. In my machine, it took 

less than a second to execute. 
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Appendix 8 – Specification for Rules Based dCalcula tor 
based on Red-Piranha Core �

 

1 Requirement Overview 
 

Convert an Excel Spreadsheet (sample attached) to a Java Web Project , with all the 

Business Logic / Calculations implemented using the JBoss Rules / Drools Engine and 

the supplied Red-Piranha core. The Web interface to be Ajax based, and have exactly 

the same functionality as the 1st page of this Excel spreadsheet (screenshot below) 

 

1.1 Process 

 

1. PB (me) will answer questions via Rent-A-Coder (RAC) if asked : in 
general I will send out answers to questions to all suppliers. 
o Suppliers make bid on RAC. 

2. The supplied confidentiality statement must be provided as part of the bid 
3. Supplier Chosen by PB. Full Spreadsheet supplied to supplier. 
4. Supplier Confirms working with 24hr (Rent-A-Coder process) and work 

Begins 
5. Milestone (Part1) Delivered by supplier. 50% of Money paid when 

Milestone is accepted by PB. 
6. Milestone (Part2) Delivered by supplier. 50% of Money paid when 

Milestone is accepted by PB. 
 

1.2 Attachments to this Bid Request 

 

· Specification (this document) 
· Sample Excel Spreadsheet to be converted.  

o Important:  Unlike the attached Spreadsheet , the Spreadsheet to be 
converted has the formulas working correctly. This (correct) file can only 
be provided to the chosen supplier with the confidentiality statement 
signed 

· Confidentiality Statement (to be Signed by the supplier as part of their bid) 
 

1.3 Milestones / Steps 

 

1. Milestone 1: Spreadsheet converted to JBoss Rules (Drools) Format with, 



Financial knowledge capture using Red-Piranha:  Paul Browne 
Rules, Workflow, Search and Enterprise Web 2.0 

 

122 of 154 

Junit Tests and Sample of how to call from the command line) (i.e. 
everything not in step 2).  
o Includes all relevant documentation , build , source and config files. 

2. Milestone 2: Project to be packaged as a War file , with Ajax Based Java-
Web interface. 
o Includes all relevant documentation , build , source and config files. 

 

1.4 Required from Supplier 

· 1 Web page that looks and behaves like supplied excel spreadsheet  
o Only the 1st page of the spreadsheet needs converted. The other pages 

are used for calculations. 
o Web Interface (unless otherwise agreed) will be either JSF, Spring or 

Struts Based (suppliers choice) 
o Ajax Framework (unless otherwise agreed) will either be provided by 

above, or using DWR, Dojo or AjaxAnywhere. 
o Web project will run in Tomcat 5.5 using java 1.5 

· Command line interface to system 
o Full documentation on how to run the system via the command line. 

· Junit Tests (Test Interface) 
o Junit Tests to run main Java Interface , supplying 5 different sets of data 

, and checking the results.  
o Junit Tests interface with the system via normal Java Objects. (e.g. Pass 

in JavaBean, get javabean back with values). 
o PB may supply sample data. Acceptance criteria is that the results of the 

calculations from the spreadsheet match that from the new system. 
o Junit Tests using Junit 4.0 

· Implementation using Jboss Rules / Drools Engine   
o Rules themselves will be expressed in Excel (using the facility provided 

by Drools) 
o Use Version 3 of JBoss Rules / Drools. 
o All business logic will be expressed as rules (everything that can 

reasonably be expressed as a rule should be done so, with no Java 
'Hacks'). Bulk of Java code should be 'Plain old Java Objects'. 

o All Business Logic/ calculations can be changed solely by changing the 
rules files. 

o Unless otherwise specified , follow the guidelines of the Drools Articles 
on O'Reilly (search onjava.com for 'Drools'). 

· Practicals 
o package structure: 

�� net.firstpartners.redpiranha.mid = everything for milestone1 
�� net.firstpartners.redpiranha.web = everything for milestone2 
�� Junit tests in separate , parallel folder. 

o No Database is required as part of this project 
· All Sources (including Java , XML, Excel and all other build / configuration 

files to be provided.) 
· Documentation 

o Javadoc on any code provided to a score of 75% using the Sun Javadoc 
checker 

o Separate documentation such that Junior Developer with 2yrs Java 
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experience , no experience of Rules Engines, could do the items below. 
Referencing external (web) documentation is ok. 
�� Build the Project from Source , Deploy to Tomcat and test. 
�� Modify the Rules on the project 
�� Understand full structure of project. 

· Ant Build File with a minimum of  the following Tasks 
o Build the project from source into Jar / War file suitable for deployment 
o Run the Junit Tests provided 
o Generate Javadoc and run the Sun Javadoc checker. 

 
Notes 
 
· All Copyright and title to finished or part-finished work belongs to PB. 
 
Glossary 
 
· Supplier : The person carrying out the work 
· PB : The customer paying for the work 
· Milestone : Steps or part-deliverables for the project. 
· JBoss Rules / Drools : The framework in which all business logic will be 

implemented. 
· New System: the system being built. 
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Screenshot – Existing Excel Based Calculator 
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Appendix 9 – Getting Started with the RP Framework – 
Core and Search 

 

1 Getting Started 
 

First of all download Red-Piranha from http://red-piranha.sourceforge.net. If you're not 

sure which one you want, download the ready-to-deploy (bin) file. The other files 

contain either the ready-to-deploy plus full source (bin_src_lib) or the source only (src). 

 

If you have not already installed Java and Tomcat , you can get them from the Sun Java 

and Apache Tomcat websites. Red-Piranha should work with Java 1.3 and Tomcat 3 , 

although we recommend Java 1.4 or higher and Tomcat 4/5. 

 

Unzip the file you have downloaded - there should be a file called RP.war. Copy this file 

into the 'webapps' folder of your tomcat. Within a number of seconds you should see a 

new folder called 'RP' created. 

 

Congratulations - your copy of Red-Piranha has now deployed and is ready to use. 

2 Using Red-Piranha 
 

To use Red-Piranha - open your favourite web browser and point it at 

http://localhost:8080/RP . Within a few seconds , you should see the Red-Piranha start 

screen. This will have three items of interest 

· A Text box , where we enter the information to add or search  

· An 'add information' button - to tell Red-Piranha about new information  

· A 'Search' button - to carry out a search.  

Before we can search , we must tell Red-Piranha we information we are interested in. 

This is as easy as putting the piece of information we want to add (e.g. the folder 

c:\temp\) in the search box and pressing the 'Add information' button. A message will be 

displayed saying that your information is being added and will be available to search 

shortly. For more information , look in the logs at 

TOMCAT_HOME\Webapps\RP\logs\rp.log 
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Examples of things we can add to Red-Piranha are 

�� A folder (e.g. C:\Temp\). All files in both this folder and *all* it's subfolders will be 

added.  

�� An individual file. This file can be text , a web page , a word document , or pdf 

document. For binary files (like word , which are not plain text) , Red-Piranha will 

scan the file for recognizable text and add that.  

�� A Web page. Red-Piranha will add this web page , *and* web pages it links to.  

�� A Google Search (e.g. http://www.google.com/search?q=some+thing&num=100). 

Red-Piranha will get the results of the Google search , and add information on the 

pages it links to.  

�� An XML file (including RSS feeds) , either on disk or over the web.  

�� Favourites / Bookmarks folders - Red-Piranha will index the web pages that these 

favourites point to.  

 

Adding information can take anything from a few milliseconds , depending on the 

amount of information being added. Once added, Red-Piranha will check on a regular 

basis to see if the information added has changed and re-index if required. Your 

information is now available to be searched. 

 

To do a search , put the item you want to search for into the textbox and press 'search'. 

Red-Piranha will show the search results on the screen. Clicking on the link beside the 

search results will show you the original information (as long as you have access to it). 

 

From version 0.3 onwards , Red-Piranha can 'learn' what search results you are 

interested in an improve your future searches. To give Red-Piranha feedback and help it 

'learn' what you are interested in , click on any of the links on the 'search results' page. 

Red-Piranha makes a note of your choice , which is used to adjust the search results 

later. 

 

3 Running Red-Piranha Search 
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3.1 Security Notes 

�  For this simple deploy, there are no restrictions on who can add items to be 

searched. 

Security on documents found during a search is managed outside of the RP application 

Screenshot –  Default Search Screen 
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Screenshot –  Add Information 
 

 
 
 
Screenshot –  Search Results 
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Appendix 10 – Red Piranha Search Technical 
Specification 

1 User Stories 
 

The user stories list the different ways in which the user can  interact with the search 

application. 

 

1.1 Story: Application Start 
 

The steps to taken when the application is First deployed (Tomcat Hot Deploy) 
or when Tomcat is (re) started. No user output , only to log files. 
 

(START) Tomcat is Started 

· Application loads the plugins as stated in PluginManager  

o Get all Classes implementing IPlugin Interface from 

�� rp.war (the war file that contains the RP application) 

�� Plugins Directory (as specified in directory structure in Section 7) 

· For each Plugin that has been loaded 

· Start a Background thread. 

· Call  the onLoad method on each plugin 

(END) 

 

1.2 Story: Show Search Page 
 

The user opens the default url : http://localhost:8080/rp 

 

· User opens page in browser 

· Show  search screen 
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1.3 Story: Add Information 
 

Details how the user can add information to the system 

 

(Start) user presses ‘Add Information’ button 

Get list of Plugins implementing IInterestedInAdd from Plugin Manager. 

For Each Plugin … 

· Start low priority thread 

· call add() on interface 

Return to Search screen, showing the message “You can continue to search while 

we add your Information” 

Examples of resources / information that can be added to the system are  

�� Local Directory in the format C:\SomeDir\SomeSubDir – or other drive letter. 

�� Local File in the format C:\SomeDir\SomeSubDir\Somefile.extension 

�� Remote file in format http://someurl/somedir/somepage 

�� Special files (local or remote) e.g. *.xml , *.html , *.rss 

�� Text Files and Binary Files (e.g. *.doc *.pdf) 

�� Add the url of another RP (remote) application. This (1) do the search on the 

remote RP and (2) add the search results (html page) to the (local) 

Knowledgebase. 

�� Adding the url of a Google search ,  index the Google search results page. 

�� Add a local directory containing bookmarks (IE / Mozilla format) 

�� Add a local directory containing History (IE / Mozilla format) 

 

1.4 Story: Normal Search 
 

Details how the user can search for information in the Knowledgebase 

 
User enters search term and presses ‘Search Button’. Search Term can be simple 

e.g. (java j2ee x), or as complex as Lucene  allow (e.g. java AND j2ee NOT xml) 

 

Get Search Results 
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· Get list of Plugins implementing IInterestedInSearch from Plugin Manager. 

· For Each Plugin returned… 

�  Start low priority thread 

�  call search() on interface 

�  loop until either ‘isReady’ returns true or reaches timeout  

�� Timeout set in global / plugin properties file 

�  call getResults() to get search results 

�  Combine into Collection of Search Results 

· If no results throw RP exception (to display error message on search page) 

 

Filter Search Results 

 

· Get the preferred Plugins implementing IInterestedInFilter from Plugin 

Manager / as set in config. file. 

· For phase 1 , this is BasicIntelligence , or it’s delegates. 

· Use this class to sort search results 

Display search results 

 

Display search results(Sample search results). 

 

1.5 Story: Feedback from Search Results 
 

How the user can help RP ‘learn’ what he or she wants. Subsequent searches 

return different results in line with what the user requests here . 

 

(Start) Clicks on one of the feedback links /buttons on the screen to triggers 

feedback. This are detailed in Appendix B , but examples are: 

�� (1)Search query (associates terms like Java J2ee together)  

�� Search result (main url link) clicked on 

�� Negative feedback (I like this) 
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�� Positive feedback (not for me) 

�� (2)More from this category 

�� Category X Use More  | Use less  

Get the plugins implementing IinterestedInFeedback as defined in the global 

properties file. (this  be the BasicIntelligence, which then uses other classes as 

required for phase 1) 

�� Call give Feedback / update on Interface , passing in the feedback. 

�� Note of the user feedback is made in FeedbackDatastore 

�� BasicIntelligence Class update() method , does quick adjustment of 

score. 

�� When the update method completes , does the original search again and 

displays results. 

 

Notes: 

(1) The original search (as per user story 3.4) automatically triggers 

feedback and (re)search , the user is unaware of having given feedback. 

(2) After giving this feedback, search results coming only from the category 

that the user clicked on  be displayed. These can be identified by Category name 

, should be stored via the BasicIndex class 

 

1.6 Story (Exceptions) 
 

What to do when something goes wrong 

(Start) 

If a RPException / other Exception is thrown. 

1 If RPException , see if has details of UserFriendlyMessage () and log, 

display 

2 If other type of exception , log details and display generic error message to 

user. The generic error message can be configured via the global config file. 

(End) 
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2 User Interface 
 

Screens  

Search Screen – bare 

Search Screen – with results / allowing for feedback. 

Browser Output is 

�� HTML output to be IE 4/5/6 and Mozilla Firefox 1.0 upwards compatible. 

�� No JavaScript HTML Pages. 

HTTP Post / Get Info 

�� All Interaction with browser is by Http-Get , so that params form part of the 

url visible in the address bar of the browser. 

�� Book marking a url (used to access the RP application) and recalling it later  

cause RP to do the same search. 

�� Adding this url of another RP (remote) application  cause the application to 

(1) the remote RP does the search and (2) local RP add the search results to it’s 

knowledgebase. 

 

Java API  

All the functionality of the system  is available via a Java API (the main class being 

KnowledgeBase manager).  

3rd Party programs can use the RP application as a library via this API. The Javadoc 

that is provided as part of the product on the KnowledgeBase manager class  give full 

instructions on how to interact with the system in this manner. 

 

Command Line 

 

All The functionality as defined for the HTML interface be available via the command 

line. A full readme file is available giving details of how to drive the RP system via the 

command line. 
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3 Core Classes, Interfaces and Concepts 

 

Plugins are the means by which the system can be easily extended. Plugins are 

dynamic in that they are discovered and reloaded at runtime (i.e. when the 

system starts). This section defines the various interfaces that a plugin  

implements. 

The main plugin interfaces are:   

IPlugin- Marks a class as being a plugin. 
IInterestedInAdd – register to be notified when new info is added. 
IInterestedInFeedback – register to be notified when the user gives feedback. 
IInterestedInResultsFilter – register as being able to sort and filter search results. 
IInterestedInSearch – register as being able to carry out a search. 
 

Other (utility) plugins are:  

IDataExtractor  
IIndexManager  
 

Concrete Implementations of Interfaces  

The following concrete classes are used in managing plugins that implement these 

interfaces.  

 

KnowledgeSphereManager  

First point of contact for the RP System , and the point at which all the user 

interfaces converge (the it is the controller in the MVC pattern) and provides 

access to all the RP core functionality. As such it does things such as catch 

exceptions, manages threads etc  

 

PluginManager 

 

Responsible for locating and loading plugins. On Application startup (inc Deploy of 

rp.war) 

Search for classes implementing IPlugin in rp.war 

Search for classes in Plugins Directory (specified in Section 7) 
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If no plugins found , log the reason, throw RPException. 

 

The Diagram below outlines how plugins relate to ea ch other. 

 

<<UI>> Programmatic (Java API) 

Command Line 

HTML (Servlet) 

  

      |         

<<Singleton>> KnowledgeSphere Manager <- 1..1 -> 

relation 

PluginManager 

CategoryManager 

     |           |       

<<Iplugin>> L-> Core Plugins  L-> Utility Plugins 

 IInterestedInAdd  

IInterestedInFeedback  

IInterestedInResultsFilter  

IInterestedInSearch  

 IDataExtractor 

IIndexManager 

 

Other Interfaces in System   

These interfaces are not exposed externally (like the plugin interfaces) but are 

used internally to ensure a good, configurable, design) 

 

· ICategory – Basic Unit of info – many categories make up database. 

· IFeedback – Feedback is how the user teaches the System 

· IBasicCategoryStore– Persistent storage of Data as part of the systems. 

· INewInformation  - items that the user id adding to the RP system. 

· ISearchQuery  - something the user wants to find.  

· ISearchResult – what RP finds in response to a search query. 

 

Plugins Implementing the following interfaces: 



Financial knowledge capture using Red-Piranha:  Paul Browne 
Rules, Workflow, Search and Enterprise Web 2.0 

 

136 of 154 

IInterestedInAdd 

 CategoryManager  Using 

IDataExtractor sees which concrete implementation one can 

handle this type of data  

BasicCategory  

Handle to the IDataExtractor that formed it 

Saves Data using BasicCategoryStore. 
 

IInterestedInFeedback  

BasicIntelligence  uses 

BasicCategory 

BasicCategoryStore   

BasicIndex 

FeedbackDataStore  
 

IInterestedInResultsFilter 

BasicIntelligence 
 

IInterestedInSearch  

BasicIndex uses 

BasicCategory 

BasicCategoryStore  
 

IDataExtractor 

FileDataExtractor 

XmlDataExtractor 

UrlDataExtractor  

WebQueryDataExtractor  

 

IIndexManager  

BasicIndex uses  BasicCategoryStore  

 

Other Core Classes in the System 

�� RPException – Extensible / Chained Exception for the RP System. 

Contains a user friendly message (for example , how to display errors as per 
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Screen 2 , Appendix B) 

�� RPCommandLine – Command line entry point to the RP system 

�� RP Struts Classes needed to implement HTML interface. 

 

4 Basic Plugin Implementations 
 

The previous section detailed the interfaces by which a plugin could extend the 

system. The section details the plugins currently implemented and supplied as 

part of phase 1.  

Additional / modified classes needed for the system to function as specified are 

also provided. 

Where background processes are specified , their priority can be set via the 

config file. 

 

User  Events 

 

User events  and the (main) classes that handle them are: 

�� Add Information 

�� CategoryManger (delegating to Categories) 

�� Search 

�� BasicIndex 

�� Feedback 

�� FeedbackDatastore (and BasicIndex to update)  

Startup (onLoad) 

�� CategoryManager (refreshing / updating Categories) 

�� BasicIntelligence (relinking / rescoring Category and FeedbackDataStore 

information) 

�� BasicIndex – reindexing updated information 

 

Category Manager  
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onLoad() method 

�� Get all known Categories  

�� Check disk in Dir (section 7) and load all the Categories found there.  

�� Persistence Mechanism (uses BasicCategoryStore ) 

�� Refresh the Category Data (as Background process) 

�� For each Category found 

o Get data as per add() method below , save into tmp category. (the 

original url given by the user is stored in the category , so calling 

add() again  is easy) 

o When ready, copy tmp category over old Category. 

o Notify BasicIntelligence to rescore 

o Notify BasicIndex to reindex 

 

add() method 

�� get a list of all available IDataExtractor plugins from PluginManager 

�� If not IDataExtractor methods returned , throw RPException 

�� for each IDataExtractor 

�� call canHandle() method , make note of the int value returned 

�� using the IDataExtractor that returned the highest int value 

 

�� Construct a new BasicCategory class , passing in IndexManager (one for 

the entire RP app) , BasicCategoryStore (as IMetaDataStore) and the 

IDataExtractor  

�� Call construct() method to start conversion from Information pulled by 

DataSource to Data as stored by BasicCategoryStore. (Using common 

class / interface produced by DataExtractor , consumed by 

BasicCategoryStore) 

�� BasicCategoryStore  also stores Category info , such as the  

IDataExtractor that created it , the URL provided during ‘Add 

information’ etc.  
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Data Extractor  implements IDataExtractor 

 

�� Basic Tasks 

�� Recognises can / cannot handle new piece of information 

�� Converts the original data format into format as can be stored by 

BasicCategoryStore (e.g. as Nodes / Tuples)  

�� If adding file / piece of information with same name , just create a new 

category with this info (e.g. SameName and SameName1) 

�� Methods 

�� canHandle(INewInfo as added by user) 

�� returns on int depending on how suitable it is to handle information (or –

1 if it cannot handle info)  

�� addData (INewInfo as added by user)  

�� extract data from the data source into  / convert to nested tuple class. 

�� Where possible data extractors should be configurable using local / global  

properties files e.g. the amount of data per Node/ tuple after parsing. 

�� Some sample DataExtractor implementations are below. Additional / modified 

implementations may be needed to fully implement phase 1. 

 

 

File Data Extractor  

�� Handles generic text files.  

�� canHandle(INewInfo)  - returns 1 if can open using standard Java File() 

object , -1 if cannot 

�� Converts Text file into Tuples /nodes as follows: (object , subject ,relation  

�� 1st Pass : Anything like URL , convert in Keyword=Name, Value =href  

o follow to one level (the index file found at this url , but do not follow 

any of the links therein) 

�� 2nd Pass: 

o Tokenise files into words : groups of letters  

o Take only those words of more than 5 letters (configurable via 
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property file) with characters A-z , 0-9 , -![ etc – configurable 

via property file. 

o Keyword = Generic , Value = Actual word. 

�� For later display as summary (make note of this on screen shot) , 

take first X number of characters (as specified in config file) and 

save as part of data extraction. 

 

Xml Data Extractor  

�� Handles XML Format files 

�� canHandle(INewInfo) – returns 10 if fileName as represented by INewInfo 

ends in .xml , .xhtml (configurable – but tell how it is configured )   

�� addInfo (INewInfo) 

�� Begin to Traverse XML Tree 

o Name of Element becomes Keyword in Tuple and searchable field in 

index 

o  

Value of Element becomes Value in Tuple and the value added under the field in the 

index. 

o Child Elements become nested child tuple 

�� Sample XML Data 

<Parent-Element>Parent-Value 

<Child-Element>Child-Value</Child-Element> 

</Parent-Element> 

�� Maps To 

Keyword : Parent-Element Value : Parent-Value 

Keyword : Child-Element Value : Child-Value 

�� The parent-child node relationships are preserved when converting to the 

BasicCategory / BasicCategoryScore. 

WebDataExtractor   

�� Extracts Data from HTML files (be careful of  cross-over with xml files) 

�� canHandle(INewInfo) – returns 12 if fileName as represented by INewInfo 
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ends in .html , .htm , .asp .etc (configurable – but tell how it is configured 

(global / local properties)  or begins with http:// 

�� Strip out HTML Elements , then parse as per Generic DataExtractor 

�� List the HTML elements to be stripped out in config file (so can easily be 

extended) 

�� Configured to work correctly with 

�� Google Search pages 

�� Rss (as html / xml feed) 

�� & give sample on how to configure it 

�� For all HTML  (and related files  like .asp .jsp etc), we follow the link within 

the HTML file  (to 1 level only) and parse the files found at those links (as if 

the user added them directly)  

 

FileTree Data Extractor  

�� Add file tree to system 

�� Define canHandle() as can open with File() , isDir = true (confirm method) 

�� Walk file tree 

�� Pass all files found there to GenericDataExtractor 

�� Category refers to each file found as if it was added individually by the 

user. 

 

Basic Category  

�� Basic Unit of organisation within Knowledgebase. 

�� Simple methods getCategoryName() , getDataExtractor(),getCategoryDataStore() , 

getSearchAgent() and search , giveFeedBack()  

�� Constructors 

�� Takes Name (unique) , DataSource (DataExtractor) ,Search Agent , IndexManager 

used for later index 

�� Construct() does the actual work of building 

�� If Name not unique , make it unique by adding id to it e.g. Name1 , Name2 

etc. 
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�� Create new CategoryStore in own sub directory (using Name as name of the 

directory) , under the directories specified in section 7. 

�� Extract Data to tuples /java classes using the given DataExtractor 

�� Store these tuples / java classes in the newly created directory using the 

BasicCategoryStore 

�� Pass handle to the newly created BasicCategoryStore to the IndexManager for 

later indexing. 

�� Store the CategoryName / DataExtractor / original String / last updated / other 

data  during add as part of the CategoryDatastore. 

�� OnLoad() / Update  

�� Work in conjunction with Category Manager to refetch / rescore / reindex all 

the data. 

 

 

 

BasicIndex  

�� Index as searchable , retrievable Luce Carries out searches using the system wide 

Index manager 

�� Index is stored using Lucene  

�� Can be deleted, then recreated using Data stored in categories. 

�� Indexes all available information, against a keyword / field name if possible. 

�� Methods 

�� ReIndex(nodeId , NodeDetails) 

�� Quick reindex of single node, after feedback from user (see 

BasicIntelligence for more details), using same principles as onLoad() 

method. 

�� ReIndex(categoryDetails) 

�� Quick reindex of Category, after feedback from user / refetch of category 

(see BasicIntelligence for more details) 

�� OnLoad() –  background re-index of all data 

�� If no Lucene index, then create new one 
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�� Get all categories (from CategoryManager) 

�� Pick oldest category 

�� Iterate through Category (Tuple Tree) 

o Keyword as field name, value as value 

�� Search (by nodeId) to see if item is already on index, if it is, remove. 

�� Index as searchable, retrievable Lucene field. 

�� Also index : id , parent id (of tree), Date, score and all other details. 

o (tie this off against basic category 

 

BasicCategoryStore  

Provides Persistent storage of Category information to disk. 

Storage Format 

�� XML / RDF Data Format (Using Jeena or similar Library) 

�� RDF Node : <Objection> -- relation �  <Subject> 

�� Node Can be nested 

�� <Node 1><Node 2/></Node 1>  

�� Data   need to be made xml safe – the conversion of ‘&’ character to &amp; , 

similar to ‘<’ ‘>’ and other special xml characters.  

�� Sample Format (real rdf format may differ – this is parsed for clarity) 

<Category name=”someCatName” orignal_score=”1” calc_score=”5” > 

<Node unique_id=”1234” direct_score=”1.5” calc_score=”15”  last-

update=”ms”> 

This is some info parsed from the original source 

<Other Tags / Attributes to describe piece of information/> 

<Link link-to-id=”3333”/> 

<Link category =” someOtherCategoryName” link-to-id=”1111/> 

</Node> 

<Node unique_id=”3333”  … other stuff /> 

</Category> 

�� Notes on this sample 
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�� Category (root node) has name , and other attributes (such as original url 

/ file link) – not shown 

�� Nodes (or tuples in rdf speak) represent basic unit of info. The 

granularity (how big / small they are in character size) is to be set in 

global config file 

�� Both Category and node have scores. Calc_score , direct_score. Both are 

set during feedback (basic intelligence class) direct_score – set by 

feedback onto this node. Calc_score depends on many nodes link to this.  

�� Links. In this sample node 1234 links to both node 3333 (same category) 

and node 1111 (in another category) 

�� Category Name is based on text supplied by user when ‘add info’ button 

was pressed – first X letters , using characters A-Z and 0-9 (specified in 

config file). Name  be made unique. 

�� Category ID is unique-id , based on hash of category name (the same 

name gives same id. 

 

Information Stored 

�� All Information contained in the (Basic)Category , including 

�� Overall  

o Category Name (unique within system) 

�� Node  

o Unique ID (to this file , so each Node + Category Name is unique to 

the system)  

�� ID is derived from Node contents so easily reproduced– 2 

separate nodes, each from the same source , should have the same 

ID) 

o Score (original & calc) 

o Links to (unique ID of other node)  

o Date updated  

o Info linking to original url / piece of information 

o Summary Info (First 50 printable Chars) , shown as part of search 

results. (Printable to be defined in global config file. 
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o Other info as required  

Like BasicCategoryStore, BasicIndex also stores information on disk (using 

Lucene Indexes), the differences between the two storage mechanisms are: 

�� BasicCategory 

o Stores all information 

o Stores Data in XML Format on disk 

o XML file is editable on disk 

o Emphasis on completeness / robustness 

 

�� BasicIndex 

o Extracts information from BasicCategory(s) 

o Stores information in Binary format using Apache Lucene Index 

(cannot be edited by hand) 

o Index file can be dropped and can recreated by extracting info from 

BasicCategory(s) 

o Emphasis is on speed of access. 

 

Methods (overloaded)  

Include, method to store and retrieve entire Categories and Nodes / Tuples, by ID 

number, name.  Get the node only, or node & nested child nodes. 

 

FeedbackDataStore  

Stores all Feedback given by the user on search results for later use by the system. 

�� All Feedback given by the user to the system is stored here. It  be 

possible to reproduce all the calculate scores / links if this was lost.   

�� Like  BasicDataStore , storage format is RDF-XML. 

�� For phase 1, only have one instance one instance of 

FileNameAsSpecifiedInPropertiesfile.xml on disk (in the directory, as 

specified in section 7).  

�� The Storage format of this is XML, if added to another RP System (e.g. 

via the add button on the UI, can be read and added to this system. 
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�� Sample Format (real rdf format may differ) 

<Category name=”specialFeedbackCategory” > 

(i)<Node searchquery=”true” date=”ms”> SearchTerm1 

SearchTerm2 SearchTerm3 

</Node> 

(ii)<Node score “-1” id=”1111”  

categoryName=”categoryName” date=”ms”> 

Node summary as displayed on screen 

</Node> 

(iii) <Node score=”1” categoryName=”categoryName” 

date=”ms”> 

Original url used when user added this category 

</Node> 

</Category> 

�� Notes on this sample 

o Nodes store both id (our own ease of update) and extra (redundant) 

pieces of info (useful if we pass this feedback.xml to someone else) 

– e.g. a summary of the node and /or where the data from the 

category came from. 

o Score is either +1 or –1 (we then use our own +/- weighting from 

property file) 

 

��  Mapping Node to feedback types from Screen 2 , appendix B 

 The scores used are marked as either + or negative 

�� Node (i) is example of feedback based on the original search 

query.  Used by Search Term (3 +) 

�� Node (ii) is example of feedback based on node (either click , or 

‘not-for-me’) - with key linking to category + node. Used by 

feedback items (6+) ,(10+) and (11-) 

Node (iii)  is example of feedback based on category (more / less from this category) – 

linking to category in question. Used by feedback items (8+) ,(14+) and (15-) 
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BasicIntelligence  

Where most of the intelligence for the system lies. 

 

The main responsibilities carried out by this class (or it’s delegates) are: 

· Sorting Search Results 

· Feedback , followed by a quick update of scores 

· More comprehensive update of scores during the onLoad() event 

 

The class interacts with BasicCategory / BasicCategory store to implement a scoring 

system as follows. 

· Each node / category has a direct_score (given by feedback directly on the node) 

and a calc_score. (Direct Score adjusted by scores of other nodes that link to it). 

· There is a implied weighting = direct_score / calc_score. A direct_score of 10 and 

calc_score of 47 would imply a weighting of 4.7 It is this weighting that is adjusted 

during the feedback and the calc_score recomputed. 

· Score information is stored in the index. The value stored in the index is calc_score 

* category_score , which is used for later sorting of the search results. 

 

Sorting Search Results – Implements I InterestedInResultsFilter 

�� Phase 1:  Just sorting , filtering to the first X(e.g. 100 ,as set in properties file) 

of the sorted results. 

�� Take combined search results 

�� Sort Results set by 

�� Results score (after category) 

Lucene Score 

�� By Date 

�� To meet performance requirements, suggest organising Lucene index to do 

this for us automatically. 

 

Feedback (implementing IinterestedInFeedback) 

How the class reacts when notified of the following feedback events 
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Update() 

All Feedback events should already have been added to FeedbackDataStore 

(as a node). This node is passed to the update method. 

For node type (x) do the following : 

Node (i) 

Break into Words (the at spaces / other characters as set in config file) 

E.g. Word1: Java Word2:J2EE Word3:Xml 

Find Set of nodes (using the Basic index / Basic Category) that contain these 

words.  One set per word (word1:set1). 

Calculate average of each sets original score 

For each set 

Get number  (Z) to adjust nodes by (For Set 1 , this is 

(set2score+..+setXscore) * weighting from property file 

For each node in set1 

Get implied weighting of these nodes 

Adjust (either +/-)  by (Z) 

Recalculate the calc_score , save to Category on disk  (using 

BasicCategory), reindex (using BasicIndex) 

 

Node (ii) 

Find nodes , either using the category name + id , or indirectly , by using the 

category summary. 

Get the implied weighting of these nodes. 

Adjust (either +/-)  by weighting (from global properties file) 

Recalculate the calc_score , save to Category on disk  (using 

BasicCategory), reindex (using BasicIndex) 

 

Node (iii)  

Find nodes , either using the category name + id , or indirectly , by using the 

category summary. 

Get the implied weighting of these nodes. 
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Adjust (either +/-)  by weighting (from global properties file) 

Recalculate the calc_score  , save to Category on disk  (using 

BasicCategory),  

Reindex (using BasicIndex) all nodes within this category (as their score in 

the index  have changed) 

 

OnLoad() 

Low priority task, called on system startup , systematic recalculation of all 

scores (allows for user editing of feedback.xml file, updates by Category 

Manager).  Similar as update() event except: 

 

1. We make a copy of all Category information, but with the calc_score 

set to zero. 

2. We iterate through the FeedBackDataStore nodes (loop 1), scoring the 

categories / index as per the update() event. 

3. When finished loop 1, we copy Category information (with new scores) 

over to replace the old Categories. 

If process in interrupted (e.g. power off) then we just pick up again half way 

through the copy , finish , and replace the old data. 

Important: Only direct user feedback changes the scores in FeedbackDataStore 

5 Implementation and Technologies  
 

This section outlines what technologies  be used in implementing the project , and in 

what way. 

‘Source Code’ includes the following (and any other item) needed to make and 

deploy a working project from start to finish. 

· Java / JSP and other code  

· build scripts  

· configuration files  

· 3rd party and other libraries  

· unit tests  
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Code Quality   

Javadoc and Logging 

All methods except accessors fully documented and confirmed with Sun 

Javadoc checker. 

Inline comments (//) such that code is understandable without any further 

documentation. 

Logging (Log4j) statements at regular intervals so that running program flow 

and actions (across and within) methods can be followed using the logs alone. 

All Sun Java coding guidelines followed : 

http://java.sun.com/docs/codeconv/html/CodeConvTOC.doc.html 

Core Technology 

Version of Java 

Java 1.3 is preferred. May consider Java 1.3 + New IO Libraries , or Java 1.4 (if 

agreed in advance) and can be justified by the additional features required.

  

Servlet   - Standard JSP tags – no Java on JSP Pages 

Logging using Log4j 

Ant Build scripts 

Build from source to War file that deploys onto Tomcat 

Unit tests 

Junit tests written testing all main classes (including those specified in this 

document) and testing all methods on these classes apart from accessor 

(get/ set methods). 

 Junit Test written demonstrating each of the user stories (section 3), 

driving the application via the Java API. 

 

Global and Plugin Level Configuration files   

General system wide properties be stored in a global configuration file. 

 

Plugin level configuration files be stored in the plugin directory / or named to be 
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clearly associated with the plugin. 

 

All Configuration files be in XML format and read (at startup only, not dynamic) 

using standard 3rd party library 

 

The configuration files supplied also have default values, and comments 

explained what alternative values are / what they do. 

 

Apart from configuration items noted in this document, other items are: 

· For all Java (non-JSP) Code: No Hard coding of any properties or 

‘magic numbers’.  All such values all properties to be read from 

property file. 

 

Examples of the values found in the configuration files are: 

· Number of search results to show 

· ‘Dampening Value’ for use by basic intelligence  

 

3rd Party Technologies 

 

· Presentation Layer  

o MVC from struts (Spring Considered) 

· Index Search 

o Lucene  latest stable version 

· Meta Data Save 

o IBM RDF Library or Jeena RDF library from HP. 

· Other if these allow quicker implementation than hand coding a simple 

implementation 

o Reading properties files 

o URL scraping 

o Plugin Discovery (Eclipse) 
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Performance  

 

For a P4 Machine running only the Tomcat Web Server and Mozilla Firefox 

Browser: 

All Page requests return within 2 seconds from user click to page completion 

(Single user). 

A 300Kb Text file added to the system be available for searching within 10 

seconds.(Single user, no other requests being made on the system). 

When the user requests a search (or other click on the web page), 90% of JVM 

resources devoted to the search / page rendering / fulfilling the user request.  

Background tasks like re-indexing take up less than 10% of the time available to 

the JVM. 

When not doing a user request, the system make the best use of available 

resources within the JVM (the use near 100% on indexing / updating tasks).  

 

Major Performance bottlenecks be avoided.  This includes: 

The system avoid blocking on IO requests – where this is impossible (the for 

Network access), threading be used to allow progress in other areas  

Sensible caching of data in memory and optimisation of Data Storage (balance 

size of files V speed of access).  

Optimisation of loops. 

Where possible use optimised 3rd party (open source libraries) over ‘home-

grown’ code. 

System Stability 

 

The System can be run for more than 7 days, still meeting the performance 

requirements above. 

As a stress test, the system be able to respond to 600 requests per hour (1 

every 10 seconds), over the 7 day period (mix of search, add, other requests) – 
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not subject to performance requirements. 

Where an error / exception occurs, the system be left in a consistent state, with 

no loss of data.  A subsequent user request to the system be fulfilled as normal.  

Where the System is killed (the Tomcat process killed rather than halted, or 

power off), no file data be lost or corrupted (or can be recovered e.g. index 

rebuilt.)  

Where the user starts multiple requests (e.g. 2 adds within one second) the 

system respond gracefully, either by queuing the requests, or by display an 

appropriate error message.  In all cases the data  be uncorrupted. 

 

Directory / War file structure 

 

The rp.war file (as built by the build scripts) be deployed to the webapps directory.  

Once auto-deployed by Tomcat into the webapps directory, the File structure be as 

follows. 

\RP 

Root directory of the deployed application. JSP Pages required by the system 

are also found here. 

\RP\WEB-INF  

Standard web.xml as required by tomcat , plus other application level 

configuration / properties files 

\RP\WEB-INF\classes 

Compiled Interfaces , Core Plugins and Classes that make up the RP system.  

\RP\WEB-INF\lib 

3rd Party Libraries , as required by the system. This folder  also a Readme.txt 

explaining what each of the Libraries / Jars are , their version , and where they 

can be obtained from.  

\RP\WEB-INF\plugins 

Additional plugins (as per sections 5/6 of this document ) that can be added by 

the user and ‘discovered’ by the application on startup. 
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\RP\category 

Where Data Persisted by BasicCategoryStore is stored under the structure:

  

\RP\category\SpecialData 

\RP\category\CategoryName1  

\RP\category\CategoryName2 

 \RP\category\CategoryName3 etc.. 

\RP\lucene 

Where the files for the Lucene index are stored. 

\RP\logs 

Log4J log output 


