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Abstract

The aim of this research is to analyse how investors collect and use typical market
indicators and investigate the ways in which current technology can be used to enable

more informed time critical decisions.

It has been the Holy Grail of mathematicians, economists, investment banks and
programmers alike to try and create systems and techniques which accurately predict
stock market movements in order to ensure financial gain and eliminate risk. The
findings of such research however are inconclusive as to weather the stock market can

be predicted accurately enough to make significant profits.

The efficient market theory concludes that the market already reflects the value of an
investment since all r elevant information is currently in the public domain, this
conclusion is increasingly being challenged as more complex computer systems are
directed towards the field, and the vast repositories of data available on the internet

grow.

This research focuse s not on predicting the market but providing better tools to help
investors make decisions based on the current market conditions. Recent standards and
technologies such as XML and Web 2.0 have provided solutions to some of the common
problems of data retr ieval, representation, organization and manipulation. This research

looks at the use of such technologies.
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1. Introduction

1.1. Problem Statement

For Investors, making financial gains requires quick and informed decision -making based
on many different sources of time sensitive data. N ews articles, company profiles,
financial indicators and general economic conditions are constantly changing and all can
affect the performance and financial well being of a company and therefore its stock

price.

The process of gathering and analysing this information is time consuming. For investors
the cost of their time and charges incurred through buying and selling shares

immediately reduces potentials gains.

Another consideration is the time dependant nature of trading, this means that not only

do investors have to collect and analyse the relevant data they must also make a
decision based on this data while it is still relevant. Although many sites or portals exist

specifically aiming to provide a single source for investors, these sites themselves

become vast and are still predominantly text based.

The task for inves tors is then not only to discover the relevant information but also

determine some meaning from it.

1.2. Overview

This paper aims to research and develop a graphical display method to present a holistic

view of a market index, specifically the FTSE 100. The in tention being that investors can
narrow their research efforts by filtering which companies are worth investigating further

and ultimately help make decisions whether to buy, sell or hold a particular stock. A brief
overview will be given of the stock mark et and a functional analysis of the trading
process. An analysis of existing systems and technologies will be used to develop a

graphical tool for traders to gain a quick insight into the market.

1.3. Scope

Some assumptions are made about the users of the fin al system, most financial sites
offer tutorials and helpers to aid first time investors on the intricacies of the stock
market, the assumption has been made that the users and testers of this system where

necessary will have relevant knowledge and experien ce to do so, and that the writing of



such educational material into the final site is beyond the scope of this project. The final
system is also intended to provide proof of concept and as such will demonstrate some
possibilities in terms of retrieving dat a, however all possible scenarios will not be
implemented, with a view that the system is versatile enough to retrieve data from

many diverse locations assuming the user provides appropriate configuration.

2. Literary Review

First an understanding of the st ock market and available technologies is required to
assess high -level functional requirements and identify technologies, which can answer

these requirements.

2.1. The Stock Market

Stock is the term for the outstanding capital of a company or corporation, this stock is
divided up into shares which are traded on an exchange in a similar way to an auction,

the difference being that in a stock market sellers and buyers do not make trades on a

highest or lowest offer wins basis, instead they are matched based on th e price they are

willing to trade at.

2.1.1 Fundamentals

Many exchanges exist globally, among these the major ones include the New York Stock
Exchange (NYSE) in America, the Nikkei in Japan and in the UK the London Stock
Exchange (LSE).

Each exchange consists  of lists or indexes of companies grouped by market capitalization
(the estimated total value of a company). If a company is listed on a particular index
investors can gauge how large the company is in terms of its financial value. This project
is concerned with the FTSE 100, which lists the top UK companies traded on the London

Stock Exchange.

The price at which shares are bought and sold is governed by many factors, the price of

a stock can be thought of as a reflection of what the market is willing to pa y. Expressed

another way it can be said that the market price is a reflection of the perceived value of

a company, this value changes over time to reflect

and well -being. As Elinger observes  the market is searching for the right price *

! The Art of Investment Elinger, A.



2.1.2 Predictability

The predictability of financial markets has engaged the attention of market professionals

& academic economists & statisticians for many years 2

Being able to predict how a market or individual share is going to behave in the future
would be of great advantage to any investor giving them a guaranteed profit on any

investments they make. As such this is exactly what many investors try to do.

Several methods and techniques exist from fundamental analysis to technical chartin g.
The effectiveness of such techniques is always being debated and indeed whether or not
it is in fact possible to predict market movements with any degree of accuracy. Some
studies and theories challenge the reasoning behind such pursuits one notable stu dy is

the efficient market hypothesis.

2.1.3 The Efficient Market Hypothesis

Malkiel ® first proposed the Efficient Market Hypothesis in 1973. The findings of his
research suggest that the market cannot be predicted using any of the formal techniques
such as fu ndamentals and technical analysis. These methods rely on quantitative data
about companies and trade information such as prices and volume, which are freely

accessible in the public domain.

It is proposed that since this information is already freely ava ilable to all investors the
market already reflects any implications of this information. The debate continues
between promoters of the EMH and the more traditional technical analysts, as yet no

solid conclusions have been made either way, and with so much attention from various
research sources the debate is likely to continue. Recent advances in techniques,
computing power and larger data sets available via the Internet have fuelled this debate

further *.

It has therefore become clear that an alternative approach is required to instead provide
investors with all the information and data they require in such a way that allows a quick
overview and analysis of market activity to help make investing decisions, Mills
proposes that investors need to gather and analyse this information as soon as it

becomes available so that timely decisions can be made.

2 predicting the unpredictable Mills, T
% Random Walk Down Wall Street Malkiel, B
4 Predicting the unpredictable Mills, T



2.1.4 The Risein On-line Trading

A number of factors have resulted in on -line trading becoming more popular in the past
few years, increased availability of data, increase in net usage, new technology faster

connections and favourable market conditions have made investing in stock more

attractive °.
This vast increase in on  -line trading has given rise to many web sites offering trading
tools for investors and market data portals.

In addition recent standards and technologies such as XML and Web 2.0 have enabled

richer web based applications including the use of graphics.

2.2. Information Visualisation

Information visualisation is concerned with the representation of dat a in a graphical
format, which successfully imparts information to the viewer. This idea was famously

captured by the proverb 6éa picture is worth a

Tufte ” takes this concept further by introducing the idea of data density. Textural based

t housar

representations are | imited by the viewerds ability |

Basic Text can be thought of as one dimensional in its ability to communicate
information, being the value the characters represent. Graphics on the other hand can
be used to represent more than one dimension through the use of colour, size, shape

and context. This ability means that more data can be represented over a set area.
Harris ® describes how using colour alone can help authors in the following ways:

9 Differ entiate Elements

1 Encode areas of equal value

91 Alert viewer when a predetermined condition occurs

1 Identify particular values

1 Indicate similar items

1 Signify changes in direction, trends conditions

° Predicting the unpredictable Mills, T

® Stock Market Psychology, Warneryd, K
! Envisioning Information Tufte, E

8 Information Graphics Harris,R



1 Improve retention of information
1 Use gradations to indicate tr ansitions from one set of conditions to another

It can be seen that many of these attributes lend themselves nicely to the stock market
scenario, particularity in the identification of trends and changes in direction for

numerical indicators.

2.2.1 Existing Graphical Representations

The idea of representing data using graphics is not new even in the stock market

scenario; various charts and display methods already exist:

Simple time series: Probably the most synonymous chart with stock markets is the time
series graph, which simply plots one variable against a set time period from this an

investor can see how the price has performed historically.

UK Shares AL
Intraday | 3 Months Intraday | 3 Months
6800 3550 = A - 1260 = o o 1775
1725
6400 3350 1180 1675

1625

3150 1100

FTSE 100 FTSE AllShare FTSE AlM FTSE Techmark

I Indices FTSE 100 FTSE 250 Small Cap Fledgling AIM  Techmark 100 ETFs/ETCs IRS Sectors

This list shoves the most important indices for the London stock market.

Change Change

Change since over1  over1

Name Key B Latest Trend Time of trade last close  month year
FTSE 100 E= 619120 ¥ 16:3507,00 N 12210 -193% +201% +6.458%
FTSE 250 (Mid) E= 1110770 ¥ 16:36 07,00 I 22310 -1.97 % +3.02% +16.30%
FTSE 250 (Mid) ex Inv Tru.. Ex 1162100 =  16:3607,00 N 22990 -1.94 % +3.09% +17.09%
FTSE 350 Ex 325650 ¥ 16:36 07,00 M 6440 -194% +215% +7.95%
FTSE 350 ex Inv Trusts E= 324510 = 16360709 NN 5400 -193% +215% +7.86%
FTSE 350 Higher Yield E= 385000 = 16360709 MM 6560 175% +0.85% +4.80%
FTSE 350 Lower Yield Ex 255920 = 16360709 NN 5590 -214 % +3.55% +11.41%
FTSE Small Cap Ex 382700 = 16:360709 B 2420 -063% -0.88% +1060%
FTSE Small Cap ex Inv Tru.. E= 366590 = 16:36 0709 B 1540 -042% -143% +865%
FTSE &ll Share E= 320380 ¥ 16:36 07,00 M 5190 -190% +205% +5.04%
FTSE &ll Share ex Inv Tru.. Ex 318730 = 16360709 M 5170 -190% +206% +7.89%
FTSE Fledgling Ex 446840 = 17120709 I 580 -013% -201% +1494%
FTSE Fledgling ex Inv Tru.. E= 558570 = 17120709 +0.20 +0.00 % -2.44% +17.79%
FTSE &AM E= 110810 =  16:3607/109 I 130 -012% -500% +532%
FTSE Techmark 100 Ex 166983 = 16:36 0709 Bl 1240 -074% +256% +21.15%

Figure 1 Example of traditional charting on Self Trade.

Candlesticks: Bar Chart/Candlesti ck i First devised by a Japanese rice trader the idea of

the candlestick diagram is to show price change over a certain period in relation to the



highest and lowest price. Candle sticks are still used today on many sites such as Digital

Look and Self Trade

. They are a good example of how graphics can be used to store data

in a smaller area. The example below shows that by using a box and two lines the

diagram can successfully communicate 4 pieces of information to a user at once. When

combined with a time s

Intraday

o, UTM’*M

1 Week

13 sa1aH-Low

‘MTHT

3 Manths

ﬁti

396.25

eries chart even more information can be imparted.
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447.25
450,80
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Body
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Lower Shadow Lower Shadow
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== Falling Trend

60M
40M
| 20M

Figure 2 Candlestick Example®

Heat - maps:

change (most commonly the price change over a period) and comm

graphically by changing the colour of the graphic.

Digital Look '° provides one example of a heat

o http://www.babypips.com/school/what _is_a candlestick.html

The concept of the heat map is to display a particular indicators rate of

unicate this change

-map currently available:

10 http://www.digitallook.com/cgi-bin/dimedia/investing/visual _tools/heat maps?

10


http://www.babypips.com/school/what_is_a_candlestick.html
http://www.digitallook.com/cgi-bin/dlmedia/investing/visual_tools/heat_maps?

Index I—— Choose Index ——:E or Sector |Sector Averages

Data Plot Category [Share Performance =] Data Plot [Change: 1 Day =

Ordering IVVaquﬁiﬁ Hide N/A Values [0

o colour key M large drop [ medium drop  small drop | unchanged  small rise [ medium rise [ large

rise

o tdaler 4,638.30 Media 4,197.40

General Retailers 2,277.00

1,949 Multiutilities 1.85%
: . ; - - Forestry & -
Household Good: 7,676.00 1.71% ersonal Goods 8,948.10 1.60% Pa 5,108.30 1.61%

Figure 3: Digital Look Heat-Map

MSN?™ also provides a similar heat  -map display again this  displays the price change for a

certain period.

! http://msn.moneyam.com/heatmaps/

11


http://msn.moneyam.com/heatmaps/

FTSE100 Percentage Change Heat-Map

Snapshot taken @ 17:44
CHE SGE BA. MRW ULVR | BAA cs. ANL
1.92% 1.78%  1.34% b 0.45%  0.06% | 0.00% || 0.00% || 0.00%
Sort by |by Percentage Change _:]
. HGT HHS GAA SHEL EXL GUS SFwW ALLD
Options | None 2R 0.00% | 0.00% | 0.00% 0.00% | 0.00% | 0.00% 0.00%
Si Standard ¥ | | A=z
e |Stancir KN | avz | e 00OM | BOOT = AUN TATE | G
Date [Vesterday S oo 000%  000% 0.00% | 0.00% | 0.00% 049% | 0.
Comparison E = 12 = ' = 4 -
RTR DGE ICl IMT BHZL TSCO RB.
& l -0.55% | -0.57% -0.63% -0.77% | -0.86% -0.87% -0.99%
BSY ABF HXT CBRY BATS SAB DMGT
Features 449%  1.24%  1.26% 41.33%  136%  1.36% A.41%
. ) ST Imv CwW. RTO PSOH SSE KGF
Click on an Epic to access 1.49% -1.56% 1.62%  1.68%  -1.78% -1.82%
a quote.
WMH WTB REL AZH RSA YELL
Hover over a cell to get an -1.90% -2.08% -244%  -2.38% el -2.64%
intraday chart and price
breakdown. STAN CHA SDR ETI cCL

-2.69% - - -2.81% -2.83% -2.84% -2.89%

BT.A CPI HRK EMG AV.
-2.92% - Yo -3.07% -342%  -3.24% -3.33%

RR. AL. PRU BARC ANTO
-4.06% -4.08% -4.19% -4.63%

Figure 4: MSN Heat-Map

It can be seen that most of these graphical tools only attempt to map one variable, and

in all cases it is almost certainly the change in price over a certai n time period.

2.2.2 Issues

Spencer Y obser ves 6T harangement of hoe the data is displayed can lead to a

surprising degree of additional insighto

It is clear that graphics can help however on the converse Tufte 13 also observes that the

incorrect us e of graphics can have a negative effect.

Some common errors include the use of irrelevant decoration, information overload and
negative use of colour. As such the factors must considered when designing such

interfaces. As a guide the following requirement s need to be addressed:
1 Selection of Data i Relevant to a task
1 Representation 1 How to represent abstract things

1 Presentation i Spatial Limitations

2 Information Visualisation Spence, R
13 visual Explanations Tufte, E

12



1 Scale Dimensionality - How many dimensions, variables can be displayed

1 Re-arrangement, interaction & explora tion
71 Internalisation T Minds representation of an internal image
1 Externalisation i Display of what user actually sees, i.e. computer display

1 Mental Models 1 human memory models

1 Invention, experience & skill

2.2.3 Cognitive Maps

The next consideration in terms of information visualisation is how the user interacts
with the graphic.  The idea of a cognitive map is how the user constructs a navigational
guide to an interface in memory; a simple real world analogy would be the London

underground map.

Most passenger s on the underground have one goal in mind, which is how to get from
point A to point B and the required connections between the two. As such the
underground map uses colour to represent the different connecting routes and does not
attempt to display any o ther real world data such as accurate scales because the user is
not interested in this information.

Another analogy would be to think of cognitive maps as the bridge between the real

world, the computer display and the users memory 14,

The process of creati ng these maps can be illustrated by the following sequence:

Browse > CONTENT > model > INTERNAL MODEL > interpret > INTERPRETAION >
Formulate browsing strategy > BROWSING STRATEGY.

To aid this process the concept of Context maps can be used to help users create such
models. Such maps aim to give the viewer an basis on which to build their own cognitive

map.

2.3. Functional View of Market Trading

To gain an understanding of how investors make decisions and the ways in which this

data is analysed a functional an alysis of trading activities is undertaken.

4 Mental models, Navigation

13



2.3.1 Investor Goals

Investors all share a common goal to achieve a return on their initial investment. On a

very basic level the goal is to always buy when a stock is undervalued before the market

moves to reflect th is, and conversely sell when an investment is overvalued. Put simply

buy low and sell high.

The methods used to achieve this will vary from person to person. Individual goals and

strategies will differ between individual personalities and age groups. Inves

tors can

however be grouped into two general categories as either active or passive traders, also

known as short and long traders.

Active traders aim to make profit from the short -term natural fluctuations in price or

volatility. The frequency of these tra des varies, the most extreme example being the day

trader who makes very large trades over short periods to take advantage of daily

fluctuations in price.

Passive traders in comparison aim to take advantage of the markets long

-term tendency

to increase, they therefore make very infrequent trades and buy shares periodically to

add to their portfolio as opposed to selling. Most traders generally fall into the second

category

2.3.2 MSN Research Wizard

MSN Research wizard

® gives a good indication of what is invo Ived when deciding to sell

or buy shares. The page is a kind of expert system using MSN data to guide an investor

through the process of assessing an individual company. The wizard looks mainly at

fundamental data to gauge how good an investment is.

The wizar d i s split in to 5 mai n sect

fundamentals; a set of indicators used to assess a companies financial well

i ons. The

-being.

Fundamentals can be used to determine how profitable a company has been to date and,

as well as gi ving an idea of the general state of their finances. The kinds of question it

aims to answer include:

1 How much does the company sell and earn (sales & income)

!> Stock Market Psychology, Warneryd, K

18 hitp://uk.moneycentral.msn.com/investor/research/wizards/srw.asp?Symbol=GB%3Abp%2E.
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http://uk.moneycentral.msn.com/investor/research/wizards/srw.asp?Symbol=GB%3Abp%2E

1 How fast is the company growing (sales growth & income growth compared to

industry)
1 How profitab le is the company (profit compared to industry 1yr & 5yr)

1 How is the companies financial health (debt/equity ratio compared to industry)

Some investors use a companyos past price perfor mar

performance, many will argue that past prices have no bearing on future prices, likewise
some will argue that a company that has performed well to date should perform well in
the future. As such this page basically gives an overview of the stocks performance

measured as price change over the p ast 1, 3 and 12 months.

Following on from the fundamentals the next section looks at the likely future price of
t he i nvest ment . Usi ng a companyo6s profits t
expectations an estimate of how the company is likely to perform over the coming 2

years is given.

A companyds share price can be affected by a
stories relating not only to the company itself but general economic conditions. An

17 which saw

extreme example of this is demonstrated by the Norther n Rock bank crisis
the share price lose 30% of its value overnight. This dramatic drop in price was initiated
after it emerged the company had sought a loan from the Bank of England as a result of
difficult financial conditions. Despite the fac t the fundamental business was sound the

panic that ensued as customers withdrew savings caused the market price to freefall.

Recognising the importance of financial news MSN have added in a catalysts section to
the wizard, which details any company specif ic news stories that could impair or improve

confidence in the company.

Finally another predominant task in the decision process is considered, which is
comparison. Looking at a single company profile can only impart information in a single
context. To get meaning from this data a comparison is required, in this case MSN allows

comparative analysis with up to two other company profiles.

2.3.3 Functional Requirements

Y hitp:/inews.bbc.co.uk/1/hi/business/7007076.stm
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http://news.bbc.co.uk/1/hi/business/7007076.stm

From our initial investigation it is clear that in terms of making wise investments

18

knowledge is key. As J.K Lassers observes of Warren Buffet; one of Americas most

successful investors:

He wi || seek out every last bit of information
on equity or the fact that the CEO is a miser who takes after Ebenezer Scrooge himself.
Using the MSN wizard as a guide the functional tasks can be broken down as follows:
1 Determine profitability of a company
1 Determine return on investment
1 Determine the risk of the investment
1 Determine the value of the company
An insight in ex actly how the data is analysed can also be gained. It can be seen that
most numerical indicators are analysed in the following ways
1 Value in relation to highs and lows
f Value in comparison with a base value such as market or sector
1 Difference between two va  lues, spreads, rate of change.
1 Trends and direction.
1 Identification of changes in trend, turning points.
The main functional requirements can be grouped into two main categories:
Our first main functional requirement is therefore the retrieval and storage of data from

the World Wide Web for analysis.

Secondly to make decisions the data must be analysed, this will involve some or all of

the tasks described in the previous section, which investors already perform on the
various sources available. A graphica | interface is proposed which will allow users to
explore and display the retrieved data in different ways to gain a better understanding of

its meaning.

Each top -level requirement is investigated in turn to generate lower level requirements:

18 pick Stocks Like Warren Buffet Lassers, J K
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2.4. Data Retrieval

There is a wealth of information available to the investor via the modern Internet. As

such many companies have emerged which aim to provide content to investors for
analysis, sites such as MSN money  '°, Digital Look * and Self Trade #*. As we have seen
however relevant information can come from a wide range of sources. To access all

these resources manually involves searching and browsing for content. Even with a
comprehensive bookmark list of sites , this activity is time consuming and laborious.
There is a requirement therefore to programmatically extract and consolidate this

information.

2.4.1 Web Content Mining

Web content mining is concerned with discovering information from the many sources

22

available on the web . Using data mining techniques content ca n be analysed and

extracted for use in other applications.

One problem with using such a vast data repository such as the Internet is the dynamic
nature of the content. In order to retrieve data in any circumstance an application needs
to know where to loo  k and a reference of what it is looking for. In the context of the
World Wide Web we are dealing with pages of content which can be written in a range of
formats; ASP, JSP and HTML may change in structure at any time and may not following

strict rules asso ciated with mark up languages.

A further complication i s t he fact t hat HT ML gene
information and content will almost always be represented as a generic string type. This
poses issues when trying to extract useful information , which will be used by another

program that is strongly typed such as Java.

Luckily despite these issues there are techniques and programs, which solve these

problems:

2.4.2 Extraction Techniques

A basic technique for retrieving web -based content is the con  cept of Screen Scraping.

Screen scraping involves extracting data from its final output format, usually the visual

!9 http://money.uk.msn.com/
20 http://www.digitallook.com
2 http:/www.selftrade.co.uk/

17



display of the program being scraped. In the context of the web this would involve

taking content from the browser directly. This can be achi eved by a number of methods
such as regular expressions or dedicated API's. This technique has limitations however,
because the data being extracted is taken from a format which has human readability in

mind, additional processing is required to remove sty ling elements. The data itself will
not necessarily be structured in a suitable way for use by other programs and as such

requires contextual information added later.

Tree Builders are aimed specifically at web page extraction and take advantage of the

mar k up languages structure. A tree builder will attempt to create a tree representation

of a web page in memory by matching start and end tags in the target document. The

program will then build a representation of the structure in order to provide a navigab le
context. The designer of the particular extraction program will dictate the way in which

the tree is built and how extensively it caters for specific tag libraries. Once a tree
representation has been created data can be extracted based on its location in a
document. This method is useful for retrieving data from many pages, which have

identical layouts for different content, such as stock prices, but can only work with

supported formats.

W3 introduced the Document Object Model % or DOM to address these issues, in their

own words:

6The Document Obj ect Mamddéhguage -nautrgihterface that will allow

programs and scripts to dynamically access and

The introduction of this standard meant that APl and program writers h ad a common
interface to work from. As such parsers can take the tree builder concept to the next

level by building a DOM representation of the page in order to extract its content.

2.4.3 Examples

Implementation of a fully -fledged extraction program is time con suming and not the
main focus of this project; there are many freely available programs for this task, two

notable online examples being Yahoo pipes 24 and Dapper %*:

Yahoo pipes is a web 2.0 application available exclusively on -line, it relies on structured

data in the form of XML, RSS feeds and JSON as a target content type. The site consists

22 \Web Content Mining with Java, Loton, T
= http://www.w3.0rg/DOM

2 http://pipes.yahoo.com/pipes/

% nitp://www.dapper.net/
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of a graphical interface in which users add modules and connect them to create a

customized output from existing web pages.

The modules themselves perform various tasks affording the users control over the data
retrieved from selected URLOS. The output i s

which can be viewed by anyone who logs into the site.
Example creating a simple RSS feed aggregator.

The AFetch Feedsedinotievé mewsiswriesifrom the BBC's business feed,

this is simply connected to the output module.

Pipes unthee P
Layout Expand All Collapse All Back to My Pipes New Save Publish

¥ Sources
i)

Fetch Feed

URL
Wbusiness/rss. xml

™

» Operators

b url
P String
) Date
P Location
» Number
b My pipes
| Pipe Output |
+ Debugger: Pipe Output (33 items)

Time taken: 0.118529s Refresh E3

» Property woe for public vorkers

* Google unveils UK payments system

? Vorld Bank mulls Volfowitz's fate

* Call for cashback at Sainsbury's

» UK racecourse owner bought

¥ * Hore outsourcing boosts Infosys
aly 5 g g

Fetch Feed ¥ C¥C may be rival Altadis bidder
This modue relrieves cne || Scalding fears over Pot Noodles
or more Atom, RDF, o » ¥irgin TV in BSkyB court action
RSS feeds from the URL » CBS to launch online TV network
(s) entered in the input ? Leaders set trade deal deadline 5
box. To add addtional < 4] | B

Figure 5 Simple feed to retrieve RSS from the BBC

Multiple feeds can be combined in the fetch feed module, a filter module is added to
allow users to search the feeds for specific terms. The search module is added to provide

a user input on the main page.
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P User inputs

'¥ Operators
Content Analysis &
Count &

Filter [
For Each: Annotat (s
For Each: Replacet,

[Z) URL

D

SN

(5] http:inewsrss.bbc
[ http:firss.news. yat
(£ http: i thisism ©

Location Extractor(=

Regex @

Rename &

Sort

Spit_ @
(BabelFish =
(Tuncate &
Union
(Unige &

» url

) String

b Date

) Location

» Number

» My pipes

ik

R

7!
-

RlEIR
IR LN N N N S el N

]

Permit 'I items that match ' of the following
%) Rules
(£ item.title

»| Contains

Titext [wired] @

Time taken: 0.195078s Refresh

» Mortgage that's 9 times salary
- ? Sub-prime mortgage lenders face probe

Name: Search

Prompt: Search for

Position: number
Default: mortgage

Debug:

Debugger: Filter (2 items)

%gipes Aggregate Business News* P
Layout Expand All Collapse All Back to My Pipes New Save Save a copy Publish...
» Sources

Figure 6 Simple Aggregator to combine two feeds

A search term box is added in the above example

from the 3 selected news feeds.

to filter only news items of interest

A, .
pipes
home

my pipes
browse pipes
create pipe
discuss
documentation

Search for Pipes. P

Pipes is Hiring!

how this pipe was made

view/edit pipe

Aggregate Business News

Run this Pipe Clone Edit Delete

Publish

you're logged in as @l & " 20 {logouf)

Configure This Pipe

Search for [mortgage

A Yahoo! Contributor

Pipe Preview
Mortgage that's 9 times salary

Run Pipe |

Subscribe ¥

Fears of a looming debt crisis have been fuelled by the revelation that some buyers are taking out homeloans worth

nine times their salary

Sub-prime mortgage lenders face probe

The country's leading financial watchdog today said it will investigate the market in sub-prime mortgages to make sure

borrowers are being treated fairly
Tools Get as RSS
Get as JSON

your privacy | terms of service | copyrightfip policy | help | feedback
d

Copyright @

oo! Inc. All right:

this is YAHOO!

Figure 7 Output page for the aggregator with search term box.
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Other modules can be used to create more complex pipes, XML data can be extracted

directly and manipulated, filtered or combined with other web sources to create useful

pages. However the application is limited to use with live data and the output is

restricted to the standard output, in addition few sources of useful data are freely

available in X ML format.

2.4.4 Dapper.Net

Dapper (concatenation of Data Mapper) is another online application that allows users to

extract content from anywhere on the net and output it into various formats including

XML, JSON, RSS feeds etc. Dapper also provides a Java API

connect their programs with dapper to retrieve the extracted content.

Dappébs

ar e

smal |

to parse a specific web page. Initially this is achieved via a virtual b

allowing developers to

rowser within the

site. The user interface allows web content to be selected for retrieval. In the example

below the last trade price element is selected. Each selected element can have some

basic manipulation to remove preceding or tailing strings in this

case the p is removed.

r oad createzl wsing theanmain kite. & a t ach Dapp is created

“® Dapper Dapp Factory

o Start
9 Collect Pages

© Select Content

Back

Help

Click on the content you would

like to include
content might Title" or

“Number of Results",

When you finish highlighting a
field's content, save it by clicking

"Save Field",

Your field has been saved

| 3 Ll

Select  Isolate

text to remove hefore

Change Similarity Detection

the text you want P

» rab -

Select Inside  Table

[ Update | clear

UK

BP (BPL)

MORE ON BP L

Quotes

P Summary
Last trades
Historical Prices

Charts

Basic Chart
Technical Charts
Technical Analysis
Detailed Data
News Info&

<

v [ GetQuote | |

NEW Streaming Quotes: Try it now!

BP (LSEEPL)

Last Trade:  505.00 p
Trade Time:  4:35PM
Change: (‘1'35503“)
Prev Close:  611.50
Open: 605.50
Bid: 604.50

£08 80
I

A1

Search Y! Finance

At435PM : 605.0(

Click here to learn more ahout streaming quotes

602.50 -
608.50

504.50 -
617.00

Volume: 99,757,544
Avg Vol (3my : 93,167,200
Market Cap: £115.69 B
DE: 10.24 x

Day's Range:

52wk Range:

BP.L

610

o R

604
602

»

P R
Bam 10am  12pm
1d 5d 3m 6m Ly

Preview selected content

605,00 p

all Content fields

price

Figure 8 Dapper Ul showing selected content

Any number of elements can be added. Once the content has been selected the user can

add field names and the output grouped. These are reflected in the resulting

XML output.
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@ Dapper Dapp Factory Your group has been saved

Extracted Content:

o Start
9 Collect Pages -
priceData

© select Content. pric 605.00
@ Preview and Group
Back [ Next step |
Help

Content Fields Select al Groups

ery movie theater [7] price priceData

Figure 9 Preview showing output

Dapper is flexible enough to allow modifications to the content which is retrieved at a
later date. The addition of the Java API allowing external programs to interface with

Dapper mak es it an ideal solution to the retrieval problem.

2.5. Data Storage

The second top -level requirement of the proposed design is the storage of the data
retrieved by Dapper. The output format from dapper is selected when the Dapp is
created and the user has seve ral options including RSS feeds JSON and standard HTML.
Since we are using the data in another application it makes sense to retrieve the data as

XML:

2.5.1 XML

XML is a standard for data exchange and has become popular for use in desktop
applications for confi  guration files, as well as on the web to store and exchange data.
XML can be thought of as data about data, in that not only does it contain the actual

data but also contextual and structural information.

XML has many advantages; f iity lzetwéen applitaioss ahdicgpgs port abi |
platform the fact that it has been a W3 standard since 1998 means a lot of applications

and application interfaces are available. For the example Dapp that we created in the

22



previous section the XML output would look as f ollows (the actual output has been

simplified to show only the elements of interest).
<?xml version ="1.0" encoding ="UTF-8"?>

<elements >
<dapper >
<dappName>MSNPriceData </ dappName>
<applyToUrl >
http://uk.moneycentral.msn.com/investor/quotes/quotes.asp?sy mbol=GB:BP.L
</ applyToUrl >
<executionTime >1.233 </ executionTime >
<ranAt >2007-07-29 15:59:25 </ ranAt >

</ dapper >
<PriceData  groupName ="PriceData" type ="group" >
<last fieldName ="last" originalElement ="span" type ="field" >
605.00
</last >

</ PriceDa ta >
</ elements >
Although there is only actually one piece of data, being the last price the Dapp gives lots
of other information within the XML document such as the source of the data, when it

was accessed and the name of the Dapp that accessed it.

The st ructure of XML is strict in that every start tag must have a corresponding end tag
and each document must have a single root element. In this example it can be seen that
the <elements> tag is the root and all the other tags are nested within it. This

chara cteristic allows logical grouping of elements in hierarchies.

2.5.2 XPath

XPath is a query language that enables the inspection of XML files. The language is a W3
standard and works on a hierarchical basis similar to a file system. An XPath navigates
through t he document structure to a particular node or set of nodes depending on how
far down the tree the path goes. This adds an interesting capability to XML documents in

that they can be treated as a very simple database provided an XPath interface is

available .
In the above example we consider the following XPath expression:
/IPriceData/last

The double slash at the start tells the path to start from the root node: elements the
following expressions tell it to first navigate to the <PriceData> element which is a child
of <elements> and then to the <last> element which is in turn a child of <PriceData>

the result would then be 605.00; the content of our <last> element.
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2.5.3 Storing XML

Using XML on its own cannot provide a solution which will fully replace a relati onal
database; although in theory the data could be extracted and continually added to one
large XML file the problems of organization, persistence, availability, security, efficient

search and update still exist.

There is a need therefore to use a RDBMS t 0 store XML data, a number of possible
solutions are available. One solution involves storing XML files directly as a file within the
database, however this solution disregards the logical structure of the XML files when

performing queries on the resulting table.

Another solution would be to create further reference tables to store some of the more
important structural information about a document, which can then be queried. This case
will not cope well with changes to document structure since the underlyi ng tables will

need to be updated to reflect such changes.

Therefore to gain the full advantage of XML the document would need to be decomposed
before insertion into the database and then recompiled when it is extracted. XML
schemas could also be used to e nsure the structure is maintained. Although the
database can now provide the same level of logical information as the original document

there are performance ramifications.

2.5.4 XML Databases

XML databases aim to give the best of both worlds. A native XML dat abase allows the
storage of individual documents in collections, which can be queried and updated using
XPath and Xupdate; another standard for performing updates on xml. Collections are
more versatile than a traditional RDBMS in that they can store a set of generic XML
documents regardless of weather they contain the same structure. Collections can also
be stored within collection to provide further levels of grouping and allow queries on

multiple sources.

Apache Xindice is a Java implementation of a nati ve XML database according to
XMLdb.org specifications. Xindice runs as a web application in a suitable container such

as Tomcat, the way in which the database is access and added to is up to the designer of

the application, since Xindice is Java based ther e is a substantial API to support most of

its functions although it is possible to control via a command line interface.
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Because it is packages as a web app collections can be viewed via a web browser:

Figure 10 Xindice debug tool showing a collection of XML files

Xindice nicely answers our second requirement to store our retrieved data, since this is
already in XML format <courtesy of Dapper. I't al so me
tailoring for changes ructure and a bamdy mnterfacedstpeodided te t

check up on the collections.

2.6. Transforming XML

The final requirement is to represent the retrieved data in a graphical format, again W3
and XML standards provide the answer. Two standards exist which can addre ss the
problem: XSL and SVG.

2.6.1 XSL

XSL stands for Extensible Style sheet Language. XSL is to XML what CSS is to HTML. W3
continues its mission to separate data from presentation by introducing XML style sheets
or XSTL for short. XSL allows designers to dyn amically change the representation of XML

data into other formats such as HTML and SVG.

Using our example output file from before we add an extra line to reference the style

sheet:
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