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Can machine generate readable article on given subject in given language?
In other words * can we ask computer about some problem and get answer that wi
understandable, related to our topic and that won®©t be directly copied from another source?

Before writng the first line of code i did a big research into generators gtat Alnealdipend

out that most of the generators out there are not used as we might expectort. Sesghwork
Engine Optimization, they are used to break through anti-spam filters, they are used in A
Marketing and so on. ThatOs a lot of different approaches and even more diversities of
requirements of generated content.

| gathered and described the most common algorithms to generate content. Then | classified
cases of generated content. Finally | created my own generator to prove the concept.




Random-chain-generator just pulls items out of the vocabulary and punctuation pool. ItG
simple to implement, but the generated content is rubbish. It doesn©t have any sense at all
grammatically correct.

Pros:
Very fast,
Vocabulary pool is easy to extend.

Cons:
Output is not grammatically or logically correct.

Every sentence, said or written, has some structure. For example ©pronoun, present simg
noun®©. Different vocabulary items can be fitted into the structure to create Bentences like
cars , orYou have mail. The structure model guarantees that sentence will be correct
Structure itself is derived from a set of grammar rules. If a language meets those requireme
call itRegular Language. Note that almost every programming and most spoken language
are regular. They can be described by set of context-free grammar rules and later fillec
vocabulary to create valid sentences, thus they can also generate a valid content.

First set of rules has to be created, for example:
Name has to be followed by verb in present simple/past simple tense for 3rd person,
Verb can be followed by noun,
Noun can be prepended by a set of adjectives,
Set of adjectives contains an optional size adjective and an optional color adjective in a
order,
Name can appear at the beginning of a sentence.

©NameO is the root of a tree. By using a recursion this tree can be sxtetaes ikget
©name, past simple vada@n (won) or ©name, present simple verb, size adjective, color
adjective, noudé&ssica likes big green salad).

On top of this algorithm more conditions can be introduced. For instance, ©use no more
names© or ©at least one word from previous sentence must appear in current one© (v
provide logical implications much better than filling every structure with random vocabl
Subject of the generated content is determined by used vocabulary pool.




Pros:
Grammatically correct sentences,
Highly customizable, many tweaks can be added to algorithm to improve the quali
content,
Context-free grammar rules can operate on virtual items, for example ©names®© (nc
example above) , ©pets© , ©occupations© or ©slang greetings© which allows division
nouns into smaller parts and the simplification of grammar rules.

Cons:
Very slow, as grammar-tree generation must meet numerous conditions such as awvc
infinite recursiddan he can he can he...) or traversing up the already created branches
to ensure new leaf can be a&kedf¢ed brown wall £ wall cannot be fed),
Set of grammar rules for spoken language is vast and it is impossible to include all of the
To change the style of generated content, for example from first person narration to
person narration, many grammar rules have to be redesigned,
Vocabulary set must contains all exceptions such as irregular verbs,
Vocabulary set is hard to extend, when adding each new item one has to make sure the
item will make sense in sentences,
Every language requires separate grammar rules.

Simple examples of context-free grammar generators can be found over the Internet. They
numerously in disco-polo lyrics or political speeches makers. Unfortunately, the amount o
needed to create grammar rules and vocabulary sets is so vast that thereeare no m
generators of this type for other languages than English.

Markow chain is a sequence of elements. The probability that every element will occ
determined by the probability of occurrence of it©s predecessor. In our case elements are \
punctuation characters. To use it to generate content ©Markow Statistics© are extract
existing input in plain text articles. Afterwards, those statistics are used to create new sent
The following example should illustrate how the method works.

First of all plain text can be split into Markow statistics, which hold informatiormimout word c
sentences and the amount of pairs/tripplets occurrences. For example use of input sentence

I was going back home and | was happy that it was snowing. My dog was
walking by my side and it was excited as it was the first snow in its life. |

whistled at it. | like my dog.

...will result in the following ©Markow statistics©:

PRECEDESSOR SUCCESSOR COUNT
NULL [ 1

i was 2




PRECEDESSOR SUCCESSOR COUN
[ whistled 1
[ like 1
was going 1
was happy 1
was snowing 1
was walking 1
was excited 1
was the 1
going back 1
back home 1
home and 1
and [ 1
and it 1
happy that 1
that it 1
it was 2
it 1
snowing 1
my 1
[ 2
my dog 2
my side 1
dog was 1
dog 1
walking by 1
by my 1
side and 1
the first 1
first snow 1
snow in 1
in its 1
its life 1

T




PRECEDESSOR SUCCESSOR COUNT
life 1
whistled at 1
at it 1
like my 1

Now chains that can be built from ©Markow statistics© by creating a collection of f
successors for the last chain item (predecessor) and performing a random roll on this col
where the sum of occurrences is taken into account.

Example of algorithm execution:

Start with word that begins sentence, that is a Waidillwah. (dot) predecessor. It
gives two candidates for successor:

3 *i =75%

1 *my =25%
Total percentage of occurrences on candidates list is very important, as it is a charact
feature of spoken language that some words appear more often than others. Let us sa
by doing a random roll wwak selected.

Nowi is the predecessor and candidates for successor are:

1 *was = 33%
1 *whistled =33%
1 *like = 33%

Random roll selectess.

Nowwas is the predecessor and candidates for successor are:

1 *going =16%
1 *happy =16%
1 *snowing =16%
1 *walking =16%
1 *excited = 16%
1 *the = 16%

Random roll selecteaking.

Nowwalking is the predecessor and candidates for successor are:
1 *by =100%
No choicdyy was selected.

Nowby is the predecessor and candidates for successor are:
1 *my =100%
No choicany was selected.




Nowmy is the predecessor and candidates for successor are:
1 *dog = 50%
1 *side = 50%

Random roll selectied).

Nowdog is the predecessor and candidates for successor are:
1 *was = 50%
1* =50%

Random roll selectddiot).

So generated ©Markow chain© (output sentence) is:

| was walking by my dog.

Few interesting facts:

Output sentences have the same subject as input sentences, in this case both are ak
walk with the dog,

Style is preserved, for example past tense first person narration input gives past tens
person narration output.

The example given above may produce illogical senténees, dikewing. It happens

because using pairs of words is simply not enough to maintain the logic of a piece of text.
case, to get good quality of generated content statistics with more predecessors have to be
For example, a statistic with 2 predecessors looks like this:

PREPRECEDESSOR PRECEDESSOR SUCCESSOR COUNT
NULL NULL i 1
NULL [ was 1

i was going 1

i was happy 1
was going back 1
going back home 1
back home and 1
home and [ 1
and [ was 1
was happy that 1
happy that it 1
that it was 1
it was showing 1




UNT

PREPRECEDESSOR PRECEDESSOR SUCCESSOR CO
it was excited 1
it was the 1
was showing 1
snowing my 1

my dog 1
my dog was 1
dog was walking 1
was walking by 1
walking by my 1
by my side 1
my side and 1
side and it 1
and it was 1
was excited as 1
excited as it 1
as it was 1
was the first 1
the first snow 1
first snow in 1
snow in its 1
in its life 1
its life 1
life [ 1

i whistled 1
i whistled at 1
whistled at it 1
at it 1
it [ 1

[ like 1
[ like my 1
like my dog 1
my dog 1




Example of algorithm execution:

Start with doulN®JLLs. It gives one candidate for successor:
1% =100%
No choice was selected.

NowNULL andi are the predecessors and candidates for successor are:
1 *was =100%
No choicayas was selected.

Nowi andwas are the predecessors and candidates for successor are:
1 *going =50%
1 *happy =50%

Random roll seleckeghpy.

Nowwas andhappy are the predecessors and candidates for successor are:
1 *that = 100%
No choicehat was selected.

Nowhappy andthat are the predecessors and candidates for successor are:
1 *it = 100%
No choicet was selected.

Nowthat andit are the predecessors and candidates for successor are:
1 *was = 100%
No choicayas was selected.

Nowit andwas are the predecessors and candidates for successor are:

1 *snowing =33%
1 *excited =33%
1 *the = 33%

Random roll selectie€.

Nowwas andthe are the predecessors and candidates for successor are:
1 *first =100%
No choicdirst was selected.

Nowthe andfirst are the predecessors and candidates for successor are:
1 *snow = 100%
No choicesnow was selected.

Nowfirst andsnow are the predecessors and candidates for successor are:
1 *in = 100%
No choicen was selected.




Nowsnow andin are the predecessors and candidates for successor are:
1 *its = 100%
No choicets was selected.

Nowin andits are the predecessors and candidates for successor are:
1 *life =100%
No choicdife was selected.

Nowits andife are the predecessors and candidates for successor are:
1*. (dot) = 100%
No choice,(dot) was selected.

So generated ©Markow chain© (output sentence) is:
| was happy that it was the first snow in it©s life.

Few interesting facts:
Probability of illogical sentences is now reduced,
Using more predecessors also reduced the amount of candidates for successors, \
resulted in lower randomization of the generated chain.

The goal of using ©Markow chain© algorithm is to get a chain with high randomness
candidates for successors in every step of chain generation) and good logic (higher order
used). How long should input text be to generate good content? Below are presented exper
calculations. Because there is no strict definition of ©good quality output© the following ca
are subjective.

Where:
+ required length of input text,

+ value specific for language that answers the question ©how many words do one |
needs to express some logic©,

Let©s take English phrases for example:

answer * no logic expressed, itO©s just a noun
the * no logic expressed

guestion + no logic expressed, it©s just a noun
answer the * no logic expressed, incorrect phrase
the question * no logic expressed, it©s just a noun

answer the question  + logical piece of text,
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Another example:

a * no logic expressed

lot * no logic expressed

of * no logic expressed

work * no logic expressed, it©s just a houn
a lot * no logic expressed, it©s just a noun
lot of * no logic expressed, incorrect phrase
of work * no logic expressed

a lot of work * logical piece of text,

And some example that shows difference between languages:
i took a day off +
wzi gem wolne +

Value of this variable cannot be calculated precisely, but the estimated one is also good.

For some languages this value may be higher than for others. For example, in English
are articles likke ora that don©t provide any useful logic. The same situation occurs
German, wheder, die anddas appear before nouns. Also, phrasal verbs in English use
two or three words to express something that may be expressed usind ionbthare wor
languages. Both English and German have Polish language is usually compact and
free of useless words and

+ how many predecessors should be used. This value is also language-specific.
example, in Polish language some logic is stored in different forms of dipsiaoun. Wor
tells reader that something belongs to a dog and it©s feminpsansugciikdog©s
leash). While in English wabed©sdoes not impact its surrounding so strictly and may be
used in botog©s leashanddog©s sickThat©s why for English language it©s best to use :
predecessors to avoid grammar mistakes while for Polish language 2 predecessors
sufficient.

+ desired length of output text

So if algorithm has to generate 1000 words good quality article it needs input of at
words for Polish language and input of at least words for
English language.

#$ % % &

Major improvement to algorithm that allows to produce content of better quality is ©d
predecessors count©. For example ©Markow statistics© are built for 3 predecessors, 2 pre
and 1 predecessor. Use 3 predecessors statistics as default. During content generation alg
may stop because there may be no successors available:

my +dog + . fot) predecessors from example sentence above

11



In this case instead of breaking the chain and doing random roll to pick upretw@darting w
better to try to lower the amount of predecessors and try to find successorvey using on
predecessors:

dog +. (dot)

If this fails than lower the amount of predecessors even more and try to find sundgessor usir
one predecessor:

. (dot)

And it works + there are some successors candidates now and chain is not broken and
smooth.

12



This chapter briefly presents a few interesting PERL modules found on CPAN that can be usef
improving the quality of generated content or change it somehow. This chapter won®©t req
PERL knowledge as only results are presented without digging into the code.

Let©s start with a piece of story about John:

John was a happy man. He lived in United States. He had beautiful house, lovely
wife and one young child. His job + a C++ programmer * was providing him two
and a half thousand dollars a month, enough money to afford maintence of two
shiny cars and one dog lying on everlasting green lawn in front of his house.

Now let©s try to make John a billionaire :)

() & &* &

First let©s buff up John©s belongings. I1tOs not an easy task, mostly because this langu:
natural. So, the first step should be to transform words describing numbers into digits. It
done using very snhamngua::EN::FindNumber [1] module:

John was a happy man. He lived in United States. He had beautiful house,
lovely wife and 1 young child. His job = a C++ programmer + was providing
him 2500 dollars a month, enough money to afford maintenance of 2 shiny
cars and 1 dog lying on everlasting green lawn in front of his house.

Now by using simple regular expressions like...

...every number is multiplied by up to 100:

John was a happy man. He lived in United States. He had beautiful house,
lovely wife and 12 young child. His job + a C++ programmer + was providing
him 75000 dollars a month, enough money to afford maintenance of 26 shiny
cars and 95 dog lying on everlasting green lawn in front of his house.

What an awful grammar! Wordshlldeordog should be pluralized now. Problem of finding
the nouns to pluralize is trivial. To do this a list of English nouns is needed. It can be obtaine
many WWW pages (such lists are also used for passwords brute-force cracking). This all

easily find first nouns after digits. Naive approach to make plural forms where needed may
like this:

(append ©s© character to noun if number is greater than 1)

13



It works f&5 dogs but fails oi2 young childs. Module namédhgua::EN::Inflect [2] is
much smarter than code presented above and allows to pluralize every English noun correc

John was a happy man. He lived in United States. He had beautiful house,
lovely wife and 12 young children. His job + a C++ programmer + was
providing him 75000 dollars a month, enough money to afford maintenance
of 26 shiny cars and 95 dogs lying on everlasting green lawn in front of his
house.

+ ( &

Now John is rich but he is also in serious trouble, as Inland Revenue started to ask d
guestions about his belongings. He has to run away, change his identity, change job, c
country.

To do this entities have to be recognized in text. There are two modeldsrthataras@

entity extraction for EngBGakTE::ANNIE::Simple[3] and.ingua::EN::NamedEntity[4].

ANNIE has very high recall and categorization accuracy, meaning that it can find most

relevant entities in a document (and doesn®©t find too many things that aren©t actually
entities) and decide whether the entity is a person, a place, an organization, and so on. It i
extract dates, numbers, and amounts of money. The downside of ANNIE is its comp
requiring a bridge to Java, and its speed before the first set of extraction, ANNI&Imust first |
its rule sets into memory, something that can take time even on a fast machine [5].

Here©s analysis of our story using ANNIE rules:

WORD TYPE

John Person

United States Location

-

C++ Organizatior

Now the script knows which words have to be replaced. The data requiredderdrgate ne
for John may be extracted from Abpuaf me WWW pages or someone®©s biography or other
source. For example ANNIE analysis of introduction to Programming PERL famous ©Ca
book gives the following results:

WORD TYPE
Damian Conway Person
Jon Orwant Person
Nigel Chapman Person
Johan Vromans Person
Middle Earth Location
Canada Location

14



Morris Street Location
Unix Organization
PERL Organization
Perl Mongers Organization
Usenet Organization

By substituting values of correct types John story now may looks like this:

Johan was a happy man. He lived in Canada. He had beautiful house, lovely
wife and 12 young children. His job + a PERL programmer = was providing
him 75000 dollars a month, enough money to afford maintenance of 26 shiny
cars and 95 dogs lying on everlasting green lawn in front of his house.

, &

By usindg.ingua::EN::Numbers text can be made ©natural© again by removing digits. Sin
some big numbers appeared the most reasonable way will be to convert only numbers les
100.

And so John begins his new life:

Johan was a happy man. He lived in Canada. He had beautiful house, lovely
wife and twelve young children. His job + a PERL programmer * was
providing him 75000 dollars a month, enough money to afford maintenance
of twenty-six shiny cars and ninety-five dogs lying on everlasting green lawn
in front of his house.

15



Some people may question generated articles as a reliable and logical source of knowledge. F
generated content can be used to earn some money when used wisely. This chapter prese
most common usage of generated content.

_ + " *

This is the first and the most common usage of computer generated content. Search E
Optimization (shortly: SEO) is the process of promoting websites in Search Engines [7].

A little bit of history is required to understand where are Search Engireesd netwadays
generated content is so important: When first Search Engines were launched many yeal
their site indexes were built only from what was in META keywords tagelanagastsimpl
method for classification of websites. It was also the time of Internet market growth. Very c
market analysts discovered that there is a direct relation between profitsageslesdted by
and the position of this website on Search Engines. This started war...

Well-paid geeks found that a good method to increase visits on given weblsitke was to i
whole dictionaries in META keywords. It worked very well and it was probablgfthe first c:
SEO. When someone was looking for, let©s say, ©books®©, in Search Engines then big per
pages was totally unrelated, simply because someone created an Internet shop with furnitc
put ©books®© in keywords. Most people skipped those results but some of them were click
increased the website owner©s profits.

On the other hand however, the quality of search results was decreasing. Theoé was no p
trying to find something on a Search Engine if it mostly returned garbage. To increase the
of their site indexes, Search Engines also started to analyze the content of websites.
community responded with smart ©cloaking techniques©. The idea was to present s
different to real user browsing our site than to a Search Engine trying to bgusEteus what
about. When a Search Engine was visiting our site, it saw some content regarding ©booksC
human accessed it, the site appeared to be a furniture shop. It was very eassirtg obtain by
well known list of IP addresses which Search Engines were connecting from. Another way t
cloaking was using a fact that Search Engines were not evaluating JavaScript while \
browsers did.

This kind of content presented to a Search EngineSpiadai@s food Web designers
gained control over how their websites were being seen by Search Engineshand i allowed
do even more tricks to get more visits. The capability of fast creation of computer gene
content on a given subject became important and profitable.

16



Spider©s fooddefinition) £ scripts that are used by Search Engines for recursive websi
browsing and analysis are cafieters. Spider©s food is fake content that is presented to
those scripts instead of true content of the website. The most important fact is that sf
food does not have to make sense. It is content not meant to be §genhuanaread
Computer generated articles are perfect as spider©s food. From spider©s point ¢
generated article about ©books®© is about ©books© even if it©s total rubbish for re
Spiders analyze websites mostly by using words occurrences statistics and some s
grammar rules. They cannot judge logic of article (at least for now).

It was obvious that Search Engines would not approve of cloaking. Howevemeaihge it was d
servers that analyzed websites were on, they couldn©t mechanically filter cloaked page:
indexes. Of course they could do some manual checks for suspicious cloaking Java Sci
pages or make spiders connect from secret IP addresses, but it was too expensive.

Furthermore, there was another problem with constantly growing amount of web pages:

Which pages about ©books© should we show in top ten search results if we
already have 10000 of them indexed?

This led to the ide&earch Engines Democracy.

Search Engines Democracy (definition) + It is a system of evaluation of indexed
websites based on analysis of links between them. If there is a link on wetskisite A to

B it means that website A considers website B worth visiting. Whoever posted this li
website A (doesn©t matter if it was web page developer or some discussion forum
probably checked the content of website B before. Website B was judged by human. N
will provide a link to generated rubbish content that makes no sense. No one will provide
to cloaked site that shows something different than it is supposed to showerbhis makes
link to website B a human ©vote®© for it. The more votes websigh& getsetmeti
results it will be, because it means more people found it worth looking at.

The method worked perfectly. The quality of search results finally increased because thel
some ©organic© factor in the indexing process. However, SEO people wesg@nce morse
ahead. They gave up cloaking and started &lentaste + tons of websites with computer
generated content linking to the website that had to be promoted in Search Engines.
generated website equaled one vote and because the whole process (generate website, pl
on it, upload to some server, add to Search Engine index) could be highlycakéaimated it v
really well.

How it works in practice? Let©s assume that we want to start our own intaandt book sh
calculate how many generated websites we need to hasmgesndnan Amazon
(http://amazon.com) on Googléttp://google.com) Search Engine as an examples. By

typing

link:amazon.com

17



in Google we get amount of websites thattmkamazon.com:
Results 1 + 10 of about 25,700 linking to amazon.com . (0.21 seconds)

Amazon has 26000 votes. But that is not the number we need to overtake Amazon®©s pos
Google. There are three important factors to consider:

Votes from websites thatanent compatible are better, so all of our generated content
has to be about books or movies,

Votes from websites that already have some high status are better, and because our
generated websites will start with zero status that is why we have to genettzde a lot mor:
26000, usually two times more,

Every website has to be unique, as Google won®©t count votes from copied ones.

In total: around 50000 unique websites about books linking to our book shop is needed to 0
Amazon. It©s obvious that such an amount is impossible to create by hand. This is where
generation comes handy.

Nowadays, Search Engines ardestibcratic. Many actions have been taken to improve
search results quality and SEO community found even more workarounds to continue gettir
websites to extremely profitable top-ten. Currently there are about 200 othevdéesors beside
that have to be considered when promoting a website, but mechanizec: petenation of

still remains crucial.

Every company that wants to do Internet sales will have to make some SEO budget soo
later. There is a huge difference in earnings between different positions on search-results
Thetop3 websites get 80% of total profit, 7 more get 15%, and remaining SHaoégrofit is
between few thousands other websites that are not in top-ten. That is why getiatated conte
can boost our website in rankings can be transmuted into money.

4.2 Affiliate marketing

Affiliate marketer is a person who sells products made by companies and také®profit marc
example FTD (http://www.ftd.com) is an America©s largest flower-delivery company. It coc
with many website owners who take orders for flowers on their web pages andrpass those
to FTD through special API. This way FTD is very hard to overtake as their egiessbusiness
©spreaded© and website owners can make some money from websites they maintain.

Sounds easy, but typical problem with affiliate marketing is that there is no prafit if there
visits on the website. Visits boost can be obtained by SEO described above. But very often
enough. Simply because generated content is not profiled enough. If someone wants t
flowers he usually enters something like:

flowers delivery Gdansk

18



And if website is promoted in Search Engines as containing those phrases then it©s OK. S
to compete with thousands of websites offering the same service. Taking this and a fact tha
part of Internet search queries done by users before Internet shopping are more spec
appears that it©s better to profile content a little more so it is classified by Search Engines t
phrases like:

Logitech MX 510 mouse blue Gda sk
Banshee Chaparral bike frame 17° shop

Why? Because general rule of Search Engines is:

the more rare/specific the phrase
the more easier promotion of page containing it

Example taken from Google:

Results 1 + 10 of about 10,400,000 for flowers delivery
Results 1 + 10 of about 358 for blue tulips delivery Gda sk

Clearly there are less competing websites for second phrase. It means that if a website ow
let©s say, computer-hardware affiliate marketer then he has to generatrg@noehictor e

he sells. 1t©s obvious that it©s impossible to generate such amount of content in short peric
(computers hardware market is very dynamic). Also, if descriptions of products are too sho
they may not contain all common phrases used by Internet users to find this product.

Again, solution is simple. Mechanically generate content about every product and use cli
technique to show it to Search Engines spiders. This way all sub pages of Internet shop
visible by Search Engines as they were containing specific phrases.

4.3 Spam

Everyone gets spam emails from time to time. And everyone heard about spam filters to ge
this problem. This chapter will be about the dark side of Internet + flooding mailboxes
unwanted advertisements.

The power of spam lies in it©s scalability and costs. It may seems ridiculous to send emai
Viagra to people who are mostly not interested... mostly. But sending emails is cheap. It in
buying domain, installation of some Mail Transport Agent (MTA), buying huge list of email
the Internet and pushing the start button. Even if email open rate is 1% and included link cli
is 0.1% and product purchase rate is 0.01%, it©s still very effective if sa0Qirgnsidsed is
per second. More advanced techniques are spamming from MS Windows zombie botn
through highly effective email sending dedicated hardware devices like Ir@ayPorts. This v
another £ spam is huge problem.
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The most naive approach to building spam filter is to create list of banneticeards.iAnd
won®©t work, as spammers avoid those words in their emails. That©s why spatedilters have
phrases that suggest that someone is trying to sells us something. ItO©s a tough task, as
high risk of bad classification and banned words are not included in the content.

Here come intelligent/learning filters. The idea is to take the body of one mail that is spam a
that is not. Then identify attributes which make a message more spammy or more hammy
new messages are checked for presence of those attributes to decide about their spammir
there was classification mistake discovered by human then message is analyzed and atti
are added to respective learning set £ spam or ham. The more messages analgzed the be
filter works. However it cannot work straightforward as matching attributes from learning se
enough.

Here©s an example that illustrates Bayessian spaminness calculations used in many filters:

Some email matched against spam learning set that discovers 90% of spam.
Does that means there©s 90% chance that this mail is a spam? No.

The important factor is a probability of emails being a spam in general

And emails not being a spam in general (the rest, ham)

There is also false-positive ratio when email is detected as spam by mistake

Situation 1 + email is really a spam and was detected as spam

Situation 2 + email is detected as spam by mistake

Those two situations sums up to get situation when any given test will be
positive

This allows to reverse the probability that a email test was positive given that
it was a spam...

into the probability that the email was spam given that the test was positive
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The formula to do this

Bypassing this filter is a long-term job. At the beginning spammers use randomly gene
content. After some time when user is ticking those emails as spam filter learns bad be
which increases false positives ratio. This increasedecreases and makes next

emails looks less like spam in Bayessian calculations.

4.4 Text editor helper

This trick uses the fact that real useful information included in text is about 20-30% of tex
Rest is punctuation and junction words that smoothe it, that can be written in many ways \
changing subject of the whole text. Quite often, writers find themselves in a situation whe
are out of ideas of what to write about, or how to continue an article...

So...
So...

So... if a writer is writing some fantasy novel then he can just take tons of adrgady existing 1
novels, generate Markow Statistics and in the middle of the story take a fewlasteady writte
words as predecessors, generate few Markow Chains, pick the best one, and repeat. Th
automated content generation is boosted up with human intelligence which increases prod
and quality. And because of some randomization in algorithm it helps to come up with a nev
that incorporate ideas already known.

By mixing completely different, not related, subjects user can get hilarious output text th
merge those subjects together and still have correct grammar. This kind of generated conte
be obtained from Context-Free Grammar generator (more than one set of not related voce
or rules is used) or from Markow-Chain generator (whole source texts are not related).
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The goal is to build universal framework to generate content. It should work well in all cases
generated content is needed: SEO, text editing and fun.

XeroBoy generator contains following components:
WWW interface + used for content management (making requests, giving parameters
provides REST(HTTP+XML) interface for content delivery,
Feed daemon + processes requests made by www interface, builds Markow Chains stat
Snippet daemon * generates content for SEO purposes,
SEO client library + receives content from REST interface for on-line publishing,
Kate editor plug-in £ use generated content to help to compose articles (English lanc

only).

REST (definition) £ A way of comminication with web application which implies that ¢
application is equipped for returning a plain and simple XML fragment as a response
URL request [8].

$ &/

Feeds are basic part of content requests made by user. They define subjectbef content t
processed. Feeds can be combined later into bigger groups + Snippets.

For example:

Snippet gardening
Feed roses,
Feed tulips,
Feed fertilizer,
Feed irrigation.

Feeds can be reused:
Snippet Africa:
Feed irrigation,
Feed food supplies.
Snippet wishes:
Feed roses,
Feed poetry.

End tools (SEO client or Kate editor helper) use snippets as reference to generated content
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000

Allows to manage feeds and snippets, defines how content should be generated and prt
generated content by REST interface.

Feeds section allows to manage feeds. List of all user©s Feeds added to thblsysyem is ava
clicking oReeds->List link [lllustration 1: List of Feeds].

[ Listl 1

MNumber of feeds => 5

Feed

Phrase Bolestaw Prus - Lalka
Status ready

Feed
Phrase Jacek Dukaj - [ACTE
Status ready

Feed
Phrase Jacek Dukaj - Czarne Oceany
Status ready

lllustration 1: List of Feeds

To add new Feed to the system user shouldreleddserAdd link [lllustration 2: New Feed
creation] . Name of the Feed has three functions. It acts as unique Feed idesatifier. And |
doesn©t want to provide his own source content then it will also be theiptvasaettered
engines to scrape source content automatically for him. The main difference between prc
custom content and relying on automated scraping is that automated source content has
more worse quality but it represents actual state of what is on top of search etiggnes results
moment while custom content can be fully controlled by user. So automated content is gc
SEO purposes and custom content is good for editor plug-in.

Add fieed
Phrase ha[ek Dukaj - Czarne Oceany

[Had wseystkin staly alpy, wielkie, -
zinmne, milczace. Chodzacy po terenie
posiadiodci policjanci co jakié czas
oglydali sig na nie, bo kontrast byi
zhyt potworny. Plerwsze clala znaleili
ad strumieniem. Pigé osdh uklgklo na
brzequ, w rownym szerequ, pochylilo sig
igkno, jakby pribujgc w ten sposdh
siggnge ustami wody, i wtedy ktod
odstrzelit im glowy. Strzelano =z tylu, w
Custom content potylice, prawle plonowo, & pump-guru.
Policje zawiadomili wozasowicze = domko
ponize]. gdy spostrzegli piyngce
strumieniem strzepy mozgu, podskakujaca
a falach gaike oczng. Posiadiodd
figqurowala w rejestrze sekt 1 policja
zjawila sig od razu v wielkiej sile,
iciagajac = miejsca dwie ekipy do skanu
A-¥. Obchodzili teraz pastwiska,
sprawdzali wngtrze 1 okolice drewnianej
willi. Na werandzie stalo wielkie A4}

Add

lllustration 2: New Feed creation
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Example above shows how to add snippet with custom source text. Note that after cc

generator transform this text into Markow statistics Digital Copyrights won©t apply, as ther
no fragments of original text stored.

After Feed was added user will be redirected to Feed©s details screen (alsobgccessible
Feeds->List->Details link) [lllustration 3: Feed©s details].

Details of fead

Phrase Jacek Dukaj - Czarne Cceany
Statns ready

Custom content yes

Used in snippets 1

Created on 2007-04-12 0119026

Illustration 3: Feed®©s details

Status can beew orready and it informs if Markow statistics were created by Feed Daemo
working in background (this is CPU consuming process and may take some time to com

Also date of creation is visible. This is vital information for keeping feeds up to date, especi
SEO purposes.

Once few Feeds are ready it©s time to group them into Snippets. It can be done by
Snippets->Add link [lllustration 4: New Snippet creation].

[ Listl Add]

Add anippet
Name |tworczosc_dukaja
Length 512
Mode Im
Limit B
Frequency Il_

[~ Bolestaw Prus - Lalka

[ Jacek Dukaj - IACTE

v Jacek Dukaj - Czarne Oceany
M Jacek Dukaj - Katedra

[ Jacek Dukaj - Ruch Generala

Feeds

Add

lllustration 4. New Snippet creation

The most important parameter is Snippet©s name, as SEO client and editor plug-in use |
generated content. Feeds to be used by Snippet are displayed as selectehl®dtmneck box
parameters are SEO related and (they will make more sense after part about SEO client):

Length £ how long should paragraphs of generated content be,

Mode * should newly generated paragraph be inserted at the top/bottom of paragraph©:

(prepend/append) or should the list be completely replaced every time new content is
generated,
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Limit(Blocks) + how many paragraphs with generated content should be returned,
Frequency + how often new paragraphs should be generated (in hours), 0 mean:
generation.

After new Snippet was created user is redirected to Snippet©s details (also accessible |
clicking Snippets->List->Details link) [lllustration 5: Snippet©s details].

Feeds Snippets[ Listl Add] Account

Name tworczosc_dukaja
Length 512

Mode prepend

Limit 8

Frequency 1

Jacek Dukaj - IACTE

Tacek Dukaj - Czarne Oceany
Tacek Dukaj - Katedra

Tacek Dukaj - Ruch Generata

Created on 2007-06-10 22:52:43
Last check

Feeds

Edit Remove

lllustration 5: Snippet©s details

All Snippets added to the system can be shown b$nipipkitsg>List link [lllustration 6:
List of Snippets].

Feeds Snippets[ Listl Add] Account

Number of snippets =1

Name tworczosc_dukaja

Details Edit Remowve

lllustration 6: List of Snippets

User can remove Feeds by clicking Feeds->List->Remove link. Same apply to Snippets tr
be removed by clicking Snippets->List->Remove link. Note that for maximum flexibility remc
remove rules are defined, and deleting Feed will remove it also fapatahatyuSes this

Feed [lllustration 7: Remove-on-remove rule for Feeds].

Feeds[ Listl Add] Snippets Account

This feed is used by 1 snippet(s)

Remaove feed
Phrase Jacek Dukaj - Czarne Oceany

Remove
lllustration 7: Remove-on-remove rule for Feeds
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Content request was made by user. It©s Feed Daemon®©s job to transform skowmce text intc
Statistics and save them into database. This chapter briefly describes algorithms working
the scene and requires some PERL knowledge.

If automated source text was requested (user didn©t provide his own soadckntext whil
Feed), then content generator searches Feed©s name in Search Engir
WWW::Mechanize [9] CPAN module is used.

! n
%E&
(

) +,) )
Scraping examples = how to obtain search results from:

http://google.com + pretty straightforward algorithm, allows easily to get more than 10 lin
page. Since Google is currently the largest Search Engine our script will take most of r
from it. It is also the most stable Search Engine when it comes to HTML syntax, which t
scraper easy to write and maintain. Search results can also be obtained by specialized
module, but simple regexp also does its job.

)
) 2-d
L) !
3 4/ 15
/5 1 5
- 15 '
2- -

http://lyahoo.com £ HTML tags in links require additional cleaning and prefixing. ©Next
of results available by using iterations but 10 results is enough.
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3 4/ 6 I 4
.
4. 8 4"8
$ $
) 26 "%
}
/5 1 5
6 /5 !
26

http://msn.com + HTML tags in links require additional cleaning and prefixing. Only fil
results (1 page) available through scraping without JS interpreter. The most unstable S
Engine when it comes to HTML syntax. Obtaining results from it is totally optional.

3 4/ 5 4.

.
4
4. -

$ $

)y 2 %
9
5 1 5

/ 5 '
2

http://alexa.com + newborn Search Engine rapidly taking large scale web content ind
market due to excellent API that allows unlimited access to their database at low c
Results can be scraped from HTML code or by API mentioned earlier.

)

) 2/#
L) !
=~mka href£*?) isData="trugd>
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5 1 5
1 #. /5 '
2/#

Scrapers code presented above are valid at the time of writing this document, but theyC
likely to change in the future as Search Engines will change their front pages HTML syntax.

Because results obtained from different Search Engines may be duplicated unigjue list of |
created using power of PERL hashes.

2- -/ 2 ' 26 "2 # 7
/I 7$9
9
2/ 5} 2
) Co<= 1/ '
2/ ' /

Every link has to be fetched.
I /

Search Engines are making their best to keep databases up to date and it©setery unlikel
dead link on the first page of search results. Still error messages and incomecigbroken re
are quite common. The best protection to get only high quality content i $stdeejéitt ever
return code 3xx (redirects that may lead to page with content about completely different s
and 5xx (server errors that should be excluded).

!
) $E>7@?7+ASS 'B

C

Nowadays Search Engines analyze content from formats other than HTML. So PDFs or D¢
ODTs may occur among search results. Those files are rejected by script as content ext
methods are not straightforward in those cases. Still it may be possible to useliKk€®AN modu
Spreadsheet::ParseExcel::Simple [10]JoPDF::Parse [11] to get plain text from those.

$/ s/
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At this point script has source text taken from scraped content of pages about given p
(automated source text) or source text provided by user (steps above were skipped).

Before Markow Statistics can be created this source text has to be cleaned. Let©s take
sample text frdttp://www.eti.pg.gda.pl page to illustrate this process:

6/ 5 /5 -1-
5 )™ )--)."6 [.D
6/ - E)# F>-F!
;FG /6;F 5;FA/ SE=1 F
F,5 $5/." D)- / A=,G /6
8 6/ 5 - -1
/5
5 ). )-- ).H "S$ICF %
JF>-F!
;FG /6F 5;FA/ WE=1 F
F,5 $5/.D FEFFD)- / J"
8/ - 8 ) K)
|
Il = "8/ -5 G /6 !
= G /6 5A =
.5 A=, 5 /6 G /65
A/ /- 5 LK 601
G/ ' 16 ) -%M) " C
A- HA-/K/" "IK /
/ !
!
= A5,G /6 - -6
5 NNF = )
-6 5 ? -6 -
650 P- A /5
6 = G /6Q 5 K K
8D 5
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R (S/6F & !

5 ). )= ). "/ D) J
? * “K) K) 5
“1/6" - 5
6/ -  A- A-/K/ o

RFO) 8 F% "

5 ). )-- ). "/FD)- J o/
? * K) K) 5

“1/6" - x
A- - B8 6/ - A-
K/

Common problem when processing content obtained from Internet is variety of used encc
Two CPAN modules can heEIpML::Encoding [12] to detect encoding used and
Encode [13] to transform encodings or to pack multi byte encodings into real multi byte F
internal string representation.

P=TA - $5 $)$ -
L)

/

A
/ A $ 5( /
HTML::Parser [14] is used to strip HTML tags. This module calls user©s sub handler ever
spots plain text, so it will work no matter where source text came from. After stripping HTNV

sample text looks like this:

= "8/ -5 G /6

= GJ/6 5 A ' =/
5 A=, 5 /6 G /6 5
A/ /- 5 LK 601
G/ "' 6 ) -%M) " C
A- HA-/KI' "UK /
/
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5 NNF = )
-6 5 ? -6 -
650 P- A / 5
6 =G /6Q 5 K K
8D 5
R(S/6F &
J 2 *
K ) K ) 5 - 1/6 "
- 5 6/ - A-
A-1KI/
RFO) 8 F%
J 2 *
K ) K ) 5 - 1/6 "
- * | A- - B8 6
/- A-1K/

At this point script rejects too short plain text blocks, for example with leds. thiaos82 wor
are usually titles of links or headers or just random trash and they are not \@lickkgical sent
That leaves two blocks of text:

= GI/6 5 A ' =/
5 A=, 5 /6 G /6 5
Al /- 5 LK 601
G/ ' 6) -%M) " C
A- HA-IKI "UK /
/
= As, G /6 - -6
5 NNF = )
-6 5 ? -6 -
6 50 P- A / 5
6 = G/6Q 5 K K
8D 5

Due to random nature of Markow Chains it©s very unlikely that paired charactiérs (bracke
types, double quotes, etc.) will be opened and closed properly in generated chain, so thi
replaced by spaces.

# 3 U UVv794 \%
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White characters (CR, LF, TAB) can act as elements of Markow Statistics = they will be
natural paragraph endings in generated content. This behavior is undesirable both for
(paragraph length is defined through WWW interface) and for editing helper (may be confus
another filtering is performed to remove them.

# 3

Valid punctuation is important in generated content so punctuation characters are left in :
text and they are separated from words.

# 3 u'wl Vv

Source text now looks like this:

= G /6 5 A to=)
5 A=, 5 /6 G /6 5
A /- 5 LK 6Q G /
"6 ) -%M) " C
A- HA-/K/' " </[K/
/ = A=, G /6
- -6 5 NNF
= ) -6 5 ? -6 '
- 6 5 O P-
A | 5 6 = G /6Q
5 K K 8D

Cleaning rules presented above are not the only valid ones. Everything may ke reconfig
minimal length of valid blocks of text, removal of whitespace characters, allowed set of punc
characters, removal of bracketed content, smart transformation of some of HTML tags int
text equivalents, etc.

Once text is cleaned it has to be splitted into array of elements (Bits) and each elem
lowercased. Lowercasing is also optional + it will increase chain randomness at the cost of
If there©s no distinction between uppercased and lowercased word then there are more suc
for given set of predecessors.

28 Yy 71 9 ) .

And again power of PERL hashes and arrays is used to create Markow Statistics for n1, n2
chains.

5 ' 28 2%
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) ' <OK - 8

28 < F 7
5 I $ 15 %%
;
8 us Vv
8 Uus V'
9
L) 7 ! / 9
9
28 < C7
5 I F$ 15 %%
5
8 us Vv'
8 Uus V'
8 Uugs FV'
9
L) 7 I / 9
9
28 < & 7
5 I C$ 15 %%
7
8 us Vv'
8 Uus V'
8 Uus FV'
8 Uugs cvVv
9
) 7 I / 9
9

5.6 Content daemon

This is the second script working behind the scene. It monitors amount of time elapsed frc
content generation for Snippets and if it exceeds requested time then Markow Statistics
Feeds in this Snippet are fetched from database and new block of content is generated.
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Subroutine below can generate given chain continuation or start from empty chain.

) $ -2 23
2" ' ' t2
/ - 7
) 2 -8
) $ . urevt " U'FV'
! ut v
9
2" uc 2 X" Vv

Subroutine below provides successor for given set of predecessors. First PERL ©assign
defined®© style is used to find the Markow Statistics with the largest set of predecessors n
predecessors given. Then successor is randomly picked up from available set of predec
with occurrence statistics taken into account.

) $

"))
) 2%
2 8

) .

28 g ! !

.
) $ '

Ll
28 8 I / !

) $ '

Ll 28

28 g ! !

vl 28
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28 g 1 !

.
) $
9
N/ 2 8
2 8
8 2 8 7
8 L
9
8 2 8 7
! 8 L
8 ! 4
9

Generated chain must looks natural:

All Bits are joined back into string:

$ D "2
Unnecessary spaces are removed:
u'w Vv
UQv
Beginning of every sentence is uppercased:
Uu wv ! F
And incomplete sentences are removed from the beginnning and the end:
Y U WYV
UYW V

Then generated content is saved into database.

5.7 SEO Client

Server side:

From two alternatives: SOAP and REST, the second one was chosen due to simplicity of r
requests. The following link...

).# 86 CC.. .-
/- 88:0) " #HHH#HHO ) "  $:D
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...points to page with generated content in the form of easily parsable XML:

47 H6
4 $ F %! (FF 1 B[\ 86/
D:8 "6" '/ 86]"D":
O 18D :* )4 )
)OO :/\]~ D: "[6H" A
> " 1 1)/
81 / ~8 ] 6> 6
VR 6
D :\6  ?-86 6/
>/ A~ D “[ 8
8 4.
4 $ FI% (FCE a-

")Al6 A6 6 "6\ 6) '"":
)-T":): 6"/ D_8" 8 D\
-1 - :6" "686 /\_
6" 6 "b 5:6 6 ) ~
" 6/ ] [ b V"'

A "\ D )"
)||)8b|| "C_ ."_\]6
) u/\D _/\) )) ||‘>
"6\D 6c/D:5 - D
)6 ['4.

47 HG6

Remember Snippet©s params shown on [lllustration 4: New Snippet creation]? Now they
make more sense:

Frequency + time difference between adding new content block,

Length * estimated length (amount of Bits) of what is in <content> tags,

Mode = if set poepend then new <content> block will appear before older blocks, if set t
append then new <content> block will appear after older blocks,

Blocks £ how many <content> blocks will be returned.

Client side:

Building new remote site is trivial. A HTML template to display content must be created
simple syntax from PERML:: Template [15] module. Example:

36



$%&'( J?A

)
D )c'A D5 6 " D
) )/ [" !
)
$% & '(

$%&'( J?A D $:D
$% & &** J? A ! $:D
)
| $% & +, J? A ) ]
$% & +, J? A
)
$% & &**
$% & /(

$%&'( J?2A /"$l
$%&&*  J?2A " $
)
| $% &+, J? A ) ]
$% &+, J?A
)
$% & &**

I T "65: !
$% & &** JA 8-59%
) $% & +, J? A )
$% & &**
$% & '(

Along with simple configuration file which defines connection parameters and subsites on v
(it©s like website map).

).# 86 CC
88:
) - HHHIIE ) -
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) $ D )
A

B Y )

) 88/ - 5 ¢/ )

And client module responsible from processing requests, downloading generated conten
server, inserting it into template and displaying.

Now visiting link
) .. 5 6- 8 D $:D

displays HTML inside
$%&'( J?A D $:D

tag, and snippet
" $:D

is dowloaded from
).# 86 C C. -
/- 88:0) " ###HHH#H0 ) " $:D

and every <content> block is displayed in
$% & &** JJA " $:D

loop in place of
$% & +, J?A
tag.
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And the result is fully readable mechanically generated fantasy website!

Generated by bbkr (C) 2007
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Advantages over existing content generators:

1+

Site updates. Because Content Daemon is frequently adding content Search Engines S
find that there©s some new content worth indexing. Typical flat-HTML generators
emulate site updates.

Many content blocks on one page. Take a look at typical website. Usually pages consis
than one block of text. For example fantasy page may have one blockaofinf@wmn story
very short blocks about other stories also available to read on this webBitg. With Xel
content generator it©s possible to display content generated from many Snippets at onc:
Content and layout separation. Because content is generated and stored in database
layout is stored on WWW server there©s no need to regenerate contayboafter every
updates. 1t©s important when our site have to emulate layout changes. Search Engine ¢
some old content to remain, because if 100% of HTML is different then Search Engine
previously indexed page off the index instead of re-indexing.

Speed. Content Daemon can run on fast machine, while machines serving websites m
much slower and fully configured XeroBoy environment is not required (Database, Ru
Rails framework, Perl with modules).

Diversity of SEO clients. Almost every modern language can download and parse
returned by server. It allows to make PHP clients, PERL clients, Rubyefiems, and e
plain XSLT transformations to format received content.

&

Kate editor from KDE package was chosen due to scriptable DCOP interface.

DCOP [16] (definition) = stands for Desktop COmmunication Protocol, is a light-w
interprocess and software componentry communication system. The main point of this s
is to allow applications to interoperate, and to share complex tasks. Essentially, DCOI
‘remote control' system, which allows an application or a script to enlist the help of
applications. It is built on top of the X Window System's Inter-Client Exchange protocol.

The use of DCOP provides extensive new capabilities, without requiring entirely

applications to be written, as might otherwise be the case. KDE applications and the
libraries make heavy use of DCOP and most of the KDE applications can be controlls
scripts via the DCOP mechanism.

In modern KDE systems, every KDE application supports a basic set of DCOP interface

Note: Because DCOP commands called from bash prompt don©t support Unicode this plt
meant to operate_on English content only
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Let©s demonstrate it©s power by trying to write horror movie review. First of all some sourc
is required. It must be of good quality, so let©s not rely on automated sedipsmnirit let©s
existing horror movie reviews taken from IMDB (www.imdb.com).

Feeds[ List] Add] Snippets Account

|Name quror-B\airWitch Proj_ect_

be under the impression that the movie e
was about the witch, when what it i
really was about the mental and

emotional breakdown of the threes film
{students. I feel that once viewers

could accept the low production values

and the improvised script, only then

could they deal with Heather, Josh, and
Mike. Until they do that, the film

Custom content would never work for them.

(optional) I just put mysslf in their position: ||
I'm lost in the woeds, I'm tired, I'm
lhungry, and I've got the added stress
of returning borrowed equipment. The
weather is getting colder, it rains
just enough to make life miserable, and
jsomefthing is waking ms up each and
every night. Now, 1'm exhausted,
grouchy, scared, and I having troubles
thinking clearly.

l4

Add

After adding enough reviews from few different movies let©s group those Feeds into one Sr

Feeds Snippets] List] Add] Account

Name harror_movie_reviews
Length 1

Mode .appena.L

Blocks 1

Frequency il

| Jacek Dukaj - Czame Oceany
__Jacek Dukaj - Afryka
|_Jacel Dukaj - Katedra
| Jacek Dukaj - Perfekcyjna Niedos
| Jacek Dukaj - Irrehare

Feeds ~Horror - Saw 3
~Horror - Silent Hill
| dodge charger
»/Horror - Blair Witch Project
. cadillac eldorado
»'Horror - The Hills Have Eyes

Add
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Then open Kate editor, create new document, open terminal window and run plug-in script
be asked for your user name and password.

** Untitied - Kate

File Edit Document View Bookmarks Tools Sessions Seftings Window Help

LROOIHE w6l d \RIRIAQ

2| kate_plugin.pl | [=
2| feed daemon.pl

‘ Markow.pm

~| Cleanerpm

% content_daemon.pl

§ get.rhtml

5 content.rb

né content_controller.rp -
ﬁ Scraper.pm "3‘;
& TR |[Line: 1 Col:1 | | INS[NORM]Untilled |
ic

i Login [«]

Username > bbkr
Password >
Welcome Pawel Pabian

ERE

s Findin Files |

After successful authentication menu is presented. At this point user must define which S
he®©d like to use.

 Untitled - Kate - Ex
File Edit Document View Bookmarks Tools Sessions Settings Window Help

@00 EH = olv~sa N KIAQ

2| kate_plugin.pl | [=]
E| feed_daemon.pl
8| Markow.pm
='| Cleanerpm
%) Pl
| content_daemon.pl
E get.rhiml
L.% content.rb
£| conient_controller.rb -
‘E‘ Scraper.pm =
] Untitled |Line: 1 Col: 1 | | INS | NORM |Untitled |
b
= Main menu =

H => Help

S => Snippets

C => Chains

Q => Quit

XeroBoy > [

[0 L S

- Findin Files |
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[t©s done by entering ©S© char on terminal. List of available snippets ie displaged and o
selected by entering corresponding number.

After selecting snippet it©s time to start writing our review.

Writer©s block... No ideas... Let©s use chain function to get some help from XexoBoy gent
do this simply select some text you©d like to continue and enter ©C© in terminal window.
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System informed user that it was able to extract 3 bits from selected textwilhatyrteans it
use N3 Markow Chains in the first place. User is asked to enter length of desired chain.
chains may be useful to smoothly continue sentence while long chains usually can give
ideas what to write about.

System generated text continuation. User can decide if it should be inserted into editor w
(after selection) or not. Let©s insert it by entering ©y© on terminal.
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| wrote my own continuation of proposed sentence. Note how it changed my way of thinking
going to leave short, non-descriptses @&is movie.© sentence and start describing the
movie itself. Instead i was forced to think that | can be frightened while watching. Or bo
death. And by including this information in my description it became more informative.

After finishing this sentence | asked once more for help. This time system proposed contir
that was related to movie release date. It©s excellent continuation of review. And so on...

Of course user can remove some parts of inserted text if he feels like witlexpegthent

and amount of selected words to continue (note that for example single ©.© character
selected to find some ideas for a new sentence without forcing strong logic continuation
here©s complete review. It took me 30 seconds to write. Concept of writing about releas
acting, watching movie preview and disappointment caused by dialogs came from generate

Movie review (parts that were taken from generated content are greyed out):

| saw this movie. A more accurate description would be that | was trying to
see it through my fingers because i was home alone and i was very scared.
This movie was released in theaters 3 months ago and | bought DVD
because it was said to have good acting, better visual effects, better make +
up, better story presentation. | was disappointed with some of the dialogs. If
you will decide to see a preview of this fantastically terrifying film you®©Il also
decide to buy DVD or go and see it in the cinema.

Remember th@uitquit latinum dictum sit, altum videtur, so user can switch once in a
while to Snippets with proverbs, citations of famous people or songs lyrics even if thos
sometimes in different language or are not related with described subject. It may give fresh
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Before first sentence was generated there was a lot of research going onwitlv&E@amiliar
techniques, Affiliate Marketing and SPAM filters, but none of content generators used for
purposes were available for public usage. And even if, their output usually looks like scra
dictionary, because it©s never meant to be read by human.

The first challenge was to collect algorithms. After rejecting Random algorithm (low quality
and all Al based algorithms (too big complexity), | was left with Markow Chains and Conte:
Grammar algotithms. The first one was chosen due to the ability to generate multilingual col

The choice of backend programming language was obvious. When it comes to text proce:s
always was PERL, always is PERL and probably will always be. Twenty years of evolution r
also in huge CPAN modules database suitable for almost every task. For frontend i chose R
Rails as relatively easy to use MVC framework.

Source content collecting (recursive scraping and querying Search Engines) was an eas
because of my experience with scrapers in general. The most common problem was to u
encodings used on web pages. Detection of used encoding still may fail in some cases, bu
the Internet = never unified and never perfect.

Cleaning and smoothing rules were designed from scratch by trying different regular expre
because of lack of existing examples. Some tradeoffs had to be done to keep code short at
for example quotes are removed and dashed dialogues are flattened into streamed text.

Markow Statistics were generated by using PERL data structures and saved into Postg
database through DBIx abstract interface. SQL schema was designed to get data fast at tt
of writing speed and database size + content generation speed was the priority here.

When it comes to Editor plug-in one of the issues was lack of Unicode support in DCOP
from command line. But since DCOP is getting deprecated (and replacement is not docun
well enough), plug-in was made as English language only.
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Content generators are worthless if they did not present a tolerably realistie pantichyal of
The world itself can be described as relations between objects, interactions, logical sequet
behavior, and so on. We learned to describe it by asking questions to our parents and
teachers and analyze the answers. Next step in programing evolution is to force mach
familiarise with our world the same way, so they can create their own opinipacts1 some su
true mechanical generated content.

And yes... Those conclusions were also generated...
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XeroBoy can be installed on Linux, Windows and Mac OS.
Copy ©XeroBoy_server®© directory to your hard drive.

Configure PERL environment and install required modules:

MH,# */

MHM >-

P=T >

d?T =6

A

P=TA -

*+,
Check your PERL environment by running following command from ©XeroBoy s
directory:

Yl o) IS

You should see output like this:

(

< MH# *
F< MHM >-
C< P=T >
&< d?T =6
"E< A

%< P=TA -
<

(<

Install PostgreSQL database engine and create new database
Load tables schema from file ©db/schema.sql© in ©XeroBoy_server© directory

Edit ©config/database.yml© in ©XeroBoy_server© directory and set valid connection de
databases there (production/development/test)

48



Test your configuration by running following command from ©XeroBoy_server© directory

)/ . 8
You should see output like this:
F

Do<*
F<O |/

Install Ruby and Ruby on Rails framework

Run your webserver by executing following command from ©XeroBoy_server© directory

ruby script/server -p 3000 -e production

Of course you can choose different port than 3000 and use ©development© database if
You should see following messages.

H -AH :
B/ ) ). C
* 1% " K /" nns
)

UF I'I'C N FCCV,JGR AH : C
UF INI'IC N FCCV ,JGR 86 (% FIIC!IC
U#(%$%&! #V
UF I'I'C N FCCV JGR AH : P==>0 K X
) FEN) C
Put this process in background.
Test your web server by entering
).l | C

In your favorite web browser. You should see XeroBoy welcome screen.

Add Oscript/feed_processing.pl© and ©script/content_processing.pl© to system CronT
other program that will run those scripts on regular time basis)

Congratulations! Your server is configured. Now you should be able to add Feeds/Snipp:
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This manual describes installation of provided CGI client.

Copy ©start.cgi©, ©start.tmpl© and ©start.conf© files from ©XeroBoy _seo_client© di
remote server with CGI execution permissions.

Rename those files to something like ©cars.cgi©, ©cars.tmpl©, ©cars.conf© for example

Edit ©cars.conf© file and configure connection details and all sub pages and snippets
those sub pages (examples provided in file).

Edit ©cars.tmpl© file and create sections for all sub pages (examples provided in file).
format it as regular HTML file using HTML syntax, use CSS, images, and so on.

Interlink sub pages by using link helpers (examples provided in file),
Give executable attribute to ©cars.cgi© file

Wait till at least one Content for every Snippet was generated by Servak ift tiveret
are none, but you need at least one to check if you formatted template correctly.

Point your browser to

). K. 6. -

You should see your own generated web page

+ &&

No additional configuration is needed after you configured server. Kate should come witl
Linux distribution, although you can also run it on Cygwin.

Open one Kate editor,

Run ©kate plugin.pl© from ©XeroBoy_editor_plugin®© directory in terminal.
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http://search.cpan.org/~tmtm/Lingua-EN-FindNumber-1.2/lib/Lingua/EN/FindNumber.pm
http://search.cpan.org/~dconway/Lingua-EN-Inflect-1.89/lib/Lingua/EN/Inflect.pm
http://www.gate.ac.uk/ie/annie.html
http://search.cpan.org/~ambs/Lingua-EN-NamedEntity-1.7/NamedEntity.pm

., Perl Advanced Programming, 3 edition

: Larry Wall, Programming PERL, 3 edition

: Wikipedia - SEO http://en.wikipedia.org/wiki/Search_engine_optimization

. http://lwww.webforefront.com/archives/2005/05/rest_-_represen.html

: WWW::Mechanize http://search.cpan.org/~petdance/WWW-Mechanize-1.30/lib/WWW/Mechanize.
10: Spreadsheet::ParseExcel::Simple http://search.cpan.org/~tmtm/Spreadsheet-ParseExcel-Simple-
1.04/lib/Spreadsheet/ParseExcel/Simple.pm

11: PDF::Parse http://search.cpan.org/~antro/PDF-111/PDF/Parse.pm

12: HTML::Encoding http://search.cpan.org/~bjoern/[HTML-Encoding-0.53/lib/HTML/Encoding.pm
13: Encode http://search.cpan.org/~dankogai/Encode-2.23/Encode.pm

14: HTML.::Parser http://search.cpan.org/~gaas/HTML-Parser-3.56/Parser.pm

15: http://search.cpan.org/~samtregar/HTML-Template-2.9/Template.pm

16: DCOP http://en.wikipedia.org/wiki/
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