Pattern Markup-Language

A tool for simplifying data extraction
from semi-structured sources

Jonathan Baker, Hilton Campbell
Jordan Crabtree, David W. Embley



Many Sites with Genealogical
Data

ﬂ Cyndi's List - Cowboys, Ranchers and The Wild West - Windows Internet Explorer
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FrontierTimes - Outlaws, Gunfighters-Gunslingers and Lawmen of tt*
West

Genealogy.com: Ancestry of Jesse JAMES

Genealogy.com: Ancestry of Wild Bill HICKOK

Genealogy.com: Ancestry of Wyatt Earp - Wild West Personalities |

Bang-Up Pedigree
By Myra Vanderpool Gormley, CG.

The Gunfighter Zone
Jesse James

John Wesley Hardin
Judge Roy Bean

: Kansas Gunfighters
Netting Your Lawmen & Outlaws - Oklahoma Lawmen & Outlaws Including O. T. 8

Ancestors

O.K. Corral Famous Gunfight Site, Tombstone AZ
OKLAHOMBRES Online!

Oklahombres is an association for the preservation of lawman and outlaw history i
Oklahoma. Has a searchable archive of past issues of our quarterly publication ar
message board where researchers can exchange information.

OK Lawmen & Outlaws

Lawmen and outlaws from Oklahoma Territory, Indian Territory or the State of Okl

Outlaw JAMES Gang

Outlaw Women - Who Really Tamed The Wild West!

sl sl Outlaws and Lawmen of the Old West
Genealogy Qarvilka'e Trilkita +a Rillu tha Kid
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n bookstore
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Francisco mint. The passengers of the train turned over an
additional $400 cash and gold watches.

&= William H. Bonney- aka - Henry McCarty - aka - Billy the Kid: (1859 -
1881)
William Bonney was born in 1839. Billy the Kid was a lad with
buck teeth who could do remarkable things with a .44-40 pistol His
career began in Silver City, New Mexico Territory. 14 Jul 1881
Billy the Kid was fatally shot by his old friend, Pat Garrett, in the
bedroom of Pete Maxwell at Fort Sumner in New Mexico
Territory. Billy the Kid died at age 21, having killed 21 men during
his gunslinger career, a victim of circumstances, and many claim
the dupe of the Lincoln County War.

@ William "Billy"L. Brooks (Abt. 1849 - 1874)
By 1870 he already had the reputation as a tough character. He
was also supposed to have been a noted buffalo hunter and was to
have been dubbed 'Buffalo Bill' (which confuses him with William
F. Cody, the best known, or William Mathewson, the original
Kansas 'Buffalo Bill' who was known as ""Buffalo Bill' as early as
the 1860's). Brooks had appeared in Wichitain 1870 , he was
emploved as a driver by the Southwestern Stage Company, the
stage company switched routes to Newton, Brooks found thatin
Newton the cattle trade was in full swing and was in bad need of

Pattern Markup Language




Structural Patterns

-<font face="Copperplate Gothic Bold =
Hvz!nr\,r McCarty - aka - Billy the Kid:

<strong>William Bonney was born in 1839, Billy the Kid was
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<td valign="top" width="100%"><font face="Copperplate Gothic EBEold™:-pEcBNdRl:ios bl aulahal—y-aub R R
Nl < S 5 — aka - Henry McocCarty — aka - Billy the Kid: 77'
[1859-1881) </ font><bhr>
<strong>Williswm Bonney was born in 1852, Billy the Eid wse
a lad with buck teeth who could do remarkable things”With
? & Find/Replace
e
his;

at Fird: alsMAME="["~"]+"=[" =]+

Replace With:

Direction Scope

(%) Forward OF|

() Backward () selected Lines

Cpkions
Case Sensitive Wrap Search

Reqular expressions

LME="brooks">Williszm

| | Replace,Find |

| Replace || Replace All |
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] Tl ] - e b= -
bullet.gif"></td>

<td wvalign="top" width="100%"><font face="Copperplate Gothic Bold":><a NAME="honney":-[IESREES]
NNty < S A — alka — Henry MoCarty — aka - Billy the KEid: i;'
(1859-1881) </ font><hr>
<atrong>Willismwm Bonney was born in 1859, Billy the EKid was
a lad with buck teeth who could do remwarkable things with
a .44
r=s3 & Find/Replace
his |
at Fq Find: <alsMAME="[""]+"
at ay
a wii

Linci o
</em Direction Scope

<1 ——1 o al

</ td> () Backward () Selected Lines
</ftr
<!——m3img  pkions
<Erx Case Sensitive Wrap Search

<!l ——m=

<td wa

bullet.gif
<td wa E="hrooks">William

iq:n | Find | | Feplace/Find |
Stri
a to | Replace || Replace Al |
bhuffs;
(whil

Replace With:

Reqular expressions
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<td valign="top" width="100%"><font face="Copperplate othic Bold":><a NAME="bhrown™>l=ehay
O sby eboinl< S 51 (1857 — 30 April 1384) </fontr<hr>
<strong-Born at Cold Spring Twp, Missouri in 1857, had one
Sistg
Rt - Find/MReplace
at =y
ental Find: ZalsMAME="T""]+"§
Bill
up i
mwars

appo
They] & Forward ® al

new () Backward () Selected Lines
rega

Apri iJpkions

Lerr Case Sensitive Wrap Search

hawvi
the
Terr
thevy
by ©
Same
Erow | Replace | | Replace All |
The i

</ em

Replace With:

Direction acope

Reqular expressions

ﬂ |Rephcejﬁnd|
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] [Tl ] - A b= =

1llet.gif™></td>

<td wvalign="top" width="100%"><font face="Copperplate Gothic Bold":<a NLAME="hbrumlew" 5=k == =)

AR NSRS S fontr<hr >

<emr<strong>i member of the Rube Burrow train robbing gang

in

2= = Find/Replace
Find: <alsMAME="[""]+"
Replace ‘With:

Direckion
{(*) Forward

() Backward

Dptions
_ase Sensitive W'rap Search

Reqular expressions

SCope

o al

() Selected Lines
AME="cody™>William

Find | Replace,Find |

Replace | Replace Al |

Pattern Markup Language



Programmer Defined
Regular Expressions

E&egular Expression 4

td vilign=" tup width="100%" > <font face="Copperplate Gothic Bold"><a NAME="bonney" >William
' </a> - aka - Henry McCarty - aka - Billy the Kid

-<br>
strnng Wllllam Bu::nnv.ey,F was born in 1859 Billy the Kid was
a lad with buck teeth who could do remarkable things with
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Programmer Defined
Regular Expressions

E&egular Expression I%

sullet gif' > <. td>
<td valign="top" widtp#T00%" > <font face="Copperplate Gothic Bold"><a NAME="bonney" >William
H. Bonney<.az”~ aka - Henry McCarty - aka - Billy the Kid:

(1859-TEEID Lfg nt> <br>

<strong>William Bonney was born in 1859 Billy the Kid was
a lad with buck teeth who could do remarkable things with
a .44-40 pistol. His career began in Silver City. New Mexico

Pattern Markup Language
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Programmer Defined
Regular Expressions

Ekegular Expression @

bullet gif' > < td> 3
<td valign="top" width="1¢ "> <font face="Copperplate Gothic Bold" > <a NAME="bonney" ;::_
</a> - aka - Henry McCarty - aka - Billy the Kid:

= fg nt= < b =
<strong>William Bonney was bhorn in 1839, Billy the Kid was
a lad with buck teeth who could do remarkable things with
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Which Relationships
?Found

[Death Date} [Birth Data [Given Name} [ Aliases ]

dollars in shiny new twenty dollar gold coins from the San
Francisco mint. The passencers of the train turned over an
itfonal $400 cash and gold watches.
== \WVilliam H. Bonney- aka - Henry McCarty - aka - Billy the Kid: (1859 -

1881)
WillianrBenneyxwas born in 1859. Billy the Ki ,
buck teeth who could do remarkable things with a .44-40 pistol His| 4 Fre
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Simple Schema
Represents Relationships

) é
Birth Death [ NEIES ]
J G J
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Combine Schema and
Regular Expressions

[ ]
[ e 1
B (T a
) | ) (e Tl
Tree Represented by XML =
PatML
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Person

Names

[ Regular Expression A } [ Regular Expression B } [ Regular Expression C }

4 )\ 4
Birth Death

G J G J

4 I )
Date Date [ Given

G J S J J

<td valigh="baseline’ wigth="42"><img

<td valign="top ' fidth="100%" > <font face="Copperplate Gothic Bols

H Bonney«7a> - aka - Henry McCarty - aka - Billy the Kid

(1659-1881)< font> <br>

<strong>William Bonney was born in 1333, Billy the Kid was

b
INIEES }
&

[ Regular Expression D }

><a NAME="bonney" >William

Pattern Markup Language
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[ Person ‘]

4 N

Birth [ Death J [ Names }
& J

| |

V' - 7 - & ~ -[

Date | Date | | Given ' Aliases W
L ) L ) L | ) L

[ Regular Expression A } [ Regu.ar Expression B } [ Regular Expressiorn C } [ Recular Expression D }

idth="42"> <img

0\
y/ width="100%"><font face="Copperplate Gothic Bold" ><a NAME="bonney >William

-/a> - aka - Henry McCarty - aka - Billy the Kid:
ll Aont><br>
--.strnng.--Wllllam Bonney was born in 1859 Billy the Kid was
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[ Person ‘]

| ] | |
— | p- . | |
Birth 1 | Death ' [ Names W
L ) L y L :
4 N
Dc te } L Date J [ Given —[ Aliases }
& J
[ Regular Expression A } [ Fiegular Expression B } [ Regular Expression CJ (Reqular Expression D }

- width="42"> <img

N
width="100%"><font face="Copperplate Gothic Bgld' ><a NAME="bonney" >William
~/a> - aka - Henry McCarty - aka - Billy the Kid
ll /font> <br>
--.strnng.--Wllllam Bonney was born in 1859 Billy the Kid was
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' Person
L

- -

4 N g } R

Birth Death : [ Names }
& J & __)
4 N Y N 4

Date Dat~ J ( Given Aliases }
& J & -/ &

T
4 N\
[ Regular Expression A } LRequa: Expression B } [ Regulor Expression C J [ Regular Expression D }

<td valign="basejife’ Midth="42"><img

A\

<strong>William Bonney was born in 1859, Billy the Kid was
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PatML Generation Tools

[

Person

]

Names

N

L Birth Death
2
L Date Date [ Given
| -
f ——
Regular Expression A J L Reyuiur o, -~ 77 : = : i J

Schema Generator

Establishes relationships

Pattern Markup Language
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PatML Generation Tools
T e

N\ 4
Birth Death [ Names ]
J (G J

N\ N\ 4
Date Date [ Given INIEES ]
I J (& J J (G

[ ] [ |
+  Regular Expression A Regular Expression B Regular Expression C Regular Expression D
| — g—

PatML Editor

Helps write the reqgular expressions and
establish which facts they match
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B XML Schema Generator Q@@"

Marme Twpe

= Genealogy Sheet SCHEMA
[=]- Person SIMNGLE
Gender SIMGLE

Mame SINGLE

=l Birth SINGLE
Location SIMGLE

Date SIMGLE

= Child MLTI

Mame SIMGLE
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Using PatML Editor

Get your schema file
Browse for sample page
Add nodes

Add expressions

See the highlights in source

Adjust

Pattern Markup Language

23



PatML Editor

Tree representing Text area with

PatML structure I N t e rfa ce

.| PatML Editor

Persan
Mame
Birth

<li=Bob Clark=br=
B <li»Bert Clark<br>
Marriage <li»Barbara Clark<br>
<li=Billy Clark<br>

[ < |i> Besey Clark«<br>
b F_alena._ N

e | e | | TR | | I | C:\Users\ Jonathan\workspace\PatML\PathML\srct Texts\ presentationExamplePage. b

Browser with
rendered / Markup Language




I PatML Editor
File =ML

Tvpe
=l zenealogy Sheet
—| PATTERN
=|-Persan
=~ Marme
—-PATTERN
=I-PATTERN
FATTERM
= Birth
—-PATTERN
= Date
- PATTERN
PATTERM
=~ Location
- PATTERN

ReqgEx

This site powered by The M.

Mame: (%) <1--End name--:

=li=(, *1<br=
.*

Birth:t, *1=1--End hirth

Dake: *<li=( ¥ i<br =% =1-
+

Location:\s*.*1<1--End loc, ¥

>

<hkml =

=hz=This information is not to be used For commercial purposes</hz =
«|--This site pawered by The New Genealogy System--=

Mare;

<li=Gregory Clark<br =
«1--End name--=
Birkh: <br =

Drate; <br =

<li=3 Jun 1950<br =
<1--End date--=
Location: <br =
<1--End birth--=
Children: <br =
<liz=EBob Clark<br =
<li=Bert Clark<<hbrz=
<li=Billy Clark=hr =
<liz=BarbaraClark<br =
zli=Bessy Clark<br=
=1--End children--=

< /hkml=

e ” == HREFresh || 1 ‘

iy, genealogysike, comyfgregoryclark. htm

Mame:

o (Oregory Clark
Barth:

Drate:

s« 9 Jun 1950

T

Done

This information is not to be used for commercial purposes
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Fast and Versatile

Regular sites can be integrated
In hours

Adaptable to any type of
Information

Pattern Markup Language
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Implementation to Date

Genesis uses PatML files to search a variety
of sites

® Searches TNG, Retrospect-GDS, Family
Search, GedCom and Kansas Gunslingers

B Standardizes information for a common
datamodel

® Simultaneously searches other sites (in
different formats) for people with similar
Information

Pattern Markup Language 27



Results

Related Ttems

# | Adam Wiliamson: Shetland ... -/ Adam Williamson a

Pattern Markup Language
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Results

Produced PatML that correctly extracts
data from TNG, RGDS, GedCom Sites,

and Kansas Gunslingers

User Interface allows for improved
debugging environment

~1/10 coding time with PatML
generation tools compared to similarly
functioning hand coded parsers

Pattern Markup Language 29



Limitations

Sites must be recognizable with
regular expressions

" Even reqgular sites have page to
page HTML variations

Programmer error with regular
expressions

Reqgular expression operations can be

slow

Pattern Markup Language
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Future work

Automatic regular expression
generation

Parsing links to extract data on
connected pages

Use in other applications and fields
XPath approaches

Pattern Markup Language
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