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ABSTRACT

One problem that exists in today’s document management
arena is the issue of retrieving infcocrmation from
electronic documents such as lmages, Microsoft Office
documents, and e-mail. Specific data entities must be
extracted from these documents so that the data can be
searched and gqueried. This study presents a unique approach
to extracting these entities: using Extensible Stylesheet
Language Transformations (XSLT) to match patterns in text.
Because XSLT is processed at run time, new XSLT templates
can be created and used without having to recompile and
redeploy the application. The specific implementation
addressed in this project extracts entities from an image
file, The data in the image file is converted to Extensible
Markup Language (XML} text via optical character
recognition (OCR), and then this XML text is transformed
into an organized, well-formed XML output file using an
XSLT template, We show this approach can accurately
retrieve the correct data and this method can be extended

to other electronic document sources.
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Chapter 1

INTRODUCTION

An estimated 20% of all business Information is held on
paper [Jasper02]. Even with the computer renaissance that
has been taking place over the past twenty years, companies
still store information on paper. Forms are filled out by
hand or typewritten and kept in duplicate, triplicate, or
even more. Many companies store coples of these forms in
boxes kept in storage rooms hecause either relevant laws or
the risk of litigation reguires these documents are kept.
More than four billion pages that must be archived are
produced in the United States alone each year {Lyman03]. As
more and more companies move towards a policy of using a
raperless envirconment, these companies must decide what to
do with the many years worth of data contained in those
boxes. One idea is to simply leave them on paper and stored
in boxes as they are now. However, there are multiple

problems with this solution:

® the paper and ink, and therefore image quality,

deteriorate over time



® 3 records redquest redquires somecne to know where to
look, and therefore, someone must maintain a catalog

of the information
* the amcunt of space wasted on storage i1s expensive

* a reascnable way to aggregate the data in not

avallable

A seccond alternative is to use today’s technology and scan
the documents onto magnetic or optical storage. This
process reguires manual indexing of the images as they are
scanned and stored in a database. FEntities from the
document can also be manually recorded in the database, but
manual indexing and entity extraction are both extremely
time consuming and error prone, which can lead to increased

costs to the organization.

Another problem exists whether the information is left on
paper or transferred to electronic medias this data is not
currently searchable by most information retrieval systems.
The technclogy to access information from images is still
in its infancy, so current systems are degsigned to search
only textual data content [Weglarz04]. They analyze a text
document, and indexes are created and stored in a database
along with a copy of the original document. A keyword query

is performed against the index, and matching documents are



returned, Unfortunately, these information retrieval
systems ignore the wvast amounts of data contained on paper

and in electronic images.

Even if methods are used to retrieve information from these
sources so an information retrieval system can analyze and
index them, a second problem exists: false positives.
Because queries are limited to keywords, matches are
returned regardless of their relevance. For example, if a
search i1s performed in an address book document for a
person named “King,” the system will return hits for those
named “King” as well as those who live on “Martin Luther
King Blvd.” Cbviously, this problem makes searching for
“King” on “Martin Luther King Blvd” difficult, as a record
will be returned for everyone living cn “Martin Luther King
Blvd.” The infeormation retrieval systems could be made more

useful by limiting searches to specific entities.

This project presents a solution to some of the problems
associated with retrieving information from electronic
documents. First, by using conversion adapters, information
will be retrieved from unstructured data formats such as
images, Microsoft Office documents, or e-mail and converted

into semi-structured data in the form of an Extensible



Markup Language (XML} document. Specific entities will be
extracted using Extensible Stylesheet Language
Transformations {(XSLT) to improve the quality of searches.
Finally, this semi-structured data within the XML document
could be converted to structured data by storing the data
in a database that can be queried using any of the
extracted entities. Although this implementaticn is limited
to a single image deocument (see section 3.1.2), this
project presents a new approach to entity extraction and
informaticn retrieval that can be successfully replicated
in other areas. Specifically, the project demonstrates an
X8LT document that is preocessed at run time can be used to
provide rules fcor entity extraction so the application does

nct have to be recompiled and redeployed.



Chapter 2

BACKGROUND

2.1 Motivation

The mctivation for this project comes from witnessing the
conversion of paper to electronic storage in the workplace.
A nearby public school system stores transcript data from
the early 1900s to present. The schocl system has used an
electronic student information system for the past five
years, so the current data is already maintained in a
database. However, the past data is kept on paper
transcripts in boxes that take up several storercoms. Each
box has several records inside sorted by year of graduation
and student’s last name. No index exists except for a page
on the top of each box listing the contents inside (e.g.,

“2003-04 Benton - Brown”}.

These records must be retained indefinitely because they
provide information including proof of graduation,
immunizations, and bkirth date. A project was started
appreximately two years agoe to scan all of these forms onto

both optical storage and microfiche; this redundant storage



provides safety in the case of building fire or natural
disaster. Unfortunately, the only indexing that takes place
is recording the student’s name with the digital files.
These reccrds contain unknown amounts of useful data, but
at present, manual searching provides the only way to
access the data. The electrcnic extraction of entities and
the importing of this data into a database would make both

record searching and data mining possible.

2.2 Unstructured, Structured, and Semi-structured Data

Two main classifications of data exist: unstructured and
structured data. Unstructured data can be broken into
bitmap objects, such as images, video, or audio files, and
textual data like Microsoft Office documents or email
[Weglarz04]. Documents and files from these two categories
definitely contain data, but there is no conceptual or data
type definition included. Therefore, human intervention
must occur to provide metadata; for instance, text can be

tagged with keywords that can be used for searching.

Structured data typically refers to data that is strongly
typed and stored as reccrds in a relational database

[Sanchez04]. The value of structured data comes not only



from its rigid definitions, but alsc from the contextual
meaning that is provided [Crampton04]. For example, a date
is simply a walue, but within structural data, this date
can be related to a phone call or a meeting. Completeness
provides a second benefit for structured data; the data
model explicitly reguires certain data be included, and
therefore, unlike unstructured data, infermation will not
be missing. The rigid data definition, as well as the
completeness of the infeormation, ensures the data can be

easily searched.

In the gray area between unstructured and structured data
lies semi-structured data. Semi-structured data provides
more than simple text, often by the use of tagging. Tagging
offers both data type and contextual definitions without
requiring completeness. XML is one of the most common ways
to store and present semi-structured data [Li01]. XML
offers the flexibhility to define semantics for the data
elements by using user-defined tags. Because of the use of
these tags, languages such as the XML Path Language {XPath)
and the XML Query Language (XQuery) help navigate an XML
document tree and can ke used to guery infcrmation from XML
documents. This ability provides some structure to the data

without the rigidity regquired of structured data.



2.3 Extensible 3tylesheet Language Transformations

The primary focus of the project is on the development of
Extensible Stylesheet Language Transformation (XSLT)
templates. These templates are used to transform one XML
document into another format that is more useful to the
user. XSLT templates use the XPath language to traverse and
inspect nodes in the source XML document’s tree. Upon
finding matching nodes, instructions.are processed to

transform the input data intc output.

XSLT is a declarative programming language; instead of
telling the computer “how” to do something, the developer
teils the computer “what” to do, much like Structured Query
Language {5QL) [Kay03]. This characteristic decreases
programming time and effort, but the developer must work
with the XML processor to ensure the proper results are

obtained.

Applications exist today that are developed solely in a
procedural programming language, but by using XSLT, the
application can be made more robust, as well as more
flexible, If written strictly in a procedural language, the

conversions from electronic document to XML would have to



be hard coded. Any new forms would require new functions,
and the program would have to be rebuilt and redeployed.
XELT, on the other hand, is a scripting language, and
therefore, the code is processed at run time. Because of
this characteristic, the user can create and add additional
templates throughcut the lifetime of the application
without needing the source code for rebuilding. Though
processing the XSLT templates at run time results in
somewhal worse performance than compiled programs, the
ability to add functionality witheout recompiling is

beneficial toc the end user.



Chapter 3

CONVERSION FROM ELECTRONIC DOCUMENT TO XML

3.1 Introduction

This solution implements a Microsoft Windows-based
application that allowg the user to select electronic
documents to be converted to ¥XML. The author chose to use
Microsoft Visual C# .NET as the development environment
because this choice usgses an object-oriented design
paradigm, simplifies the graphical user interface (GUI)
development, and ensures platform independence with the

LNET framework,.

2.1.1 User Interaction

The user interacts with the program via multiple GUIs. The
main form prompts the user for the image file{s) to be
converted and the template to be used, Thé output results
are displayed to the user. The user can manually edit these
results as well as create new XSLT templates. All actions
produce new GUIs to guide the user through the required

steps,

- 10 -



3.1.2 Scope

Although the abstract design of this solution provides
support for multiple forms of unstructured data, the scope
of this implementation 1s limited to a single image form, a
scanned high school transcript. Additicnally, this
application extracts specific entities that may be relevant

only to this form.

One feature of the solution 1s an add-on not defined in the
project proposal, and therefore, this feature is limited in
functionality. The ability for the user to create XSLT
templates works solely on the previously mentioned
transcript and only with certain fields. The pcint of this
add-on is to demonstrate the flexibility of the
application. Cne ¢f the benefits of using XSLT is the fact
that the program does not have to be recompiled every time
a different image format is used; instead a new XSLT
template is used that is processed at runtime. With the
limited template builder, we show a GUL can be designed to
allow users who are nct fluent in XSLT to be able toc define

new rules and extract new entities.



3.2 Program Mcdules

Because modularity in programming ensures efficient
development as well as simpler maintenance, this
application is composed of several distinct modules as

shown in Figure 1.

i s

Conversion adapter
™S fozcnl {OCR, DOM, e
deaumant

]

ek BELIG processing [-w——» Dassic XML
| f document ‘}
H L

|

Texl
documenit

|
I
e
!

T

",

Email |

el Output XML
document wilh |
axiracled anlities |

IO | ' XSLT convarsion

|
!
S

Figure 1l: Qverview of Project Functiconality

The transfermaticen from an electronic document to an XML
document reguires multiple steps. These same steps are
required for any cf the multiple electronic document types:
retrieve information from the input document as text,
process the text document into a basic XML file, transform
this basic file using XS5LT into a better organized XML file

while extracting all desired entities, and then finally,
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combine the XML files with others into a larger XML file

that can be entered into a database.

3.2.1 Input File

For this implementation, the input file must be a scanned
image file saved in the tagged image file format (TIFF).
Figure 2 shows a sample transcript for which the

application was designed to extract a number of entities.



High School Recprd - Camden Gounty High Sehooj - Kingsiand Grading Syslem
OFFICEAL TREMECRIPT

Hama Sex: M
Birkh Date: 1idthrua Graduation Datm: 5/R4702

Schoal:  Camdsn Counly Righ Schoel

Addresss  15RS Laurel Island Pareway, Kingslandy @0 37549

Uaunty;  Camden thonz: $12-T24-7318

. it Znd Yy 85

conrse Title 'Yy Son fem Credit Pemarks
“Minth Gr Liv/Comp G 1829 BG 76 B2 1.0
*Teneh §r Lit/Comp & 2000 35 6% 63 .00
American Lit/Comp Gen 2001 bik] 1.40
Fenth Gy Lit/Comp Gen o0t M 1.400
Bglish LLE/Comp Gen 003 1,40
*Pre-Rlgebra 1999 93 on 3 1.49
*Rlgebra i OO 6T 72X i 1,60
Applied Geometry 2001 a0 1.00¢
*Physical S¢ience Gen 18990 g1 7P ¢ 1.900
*App Biol/Chem 3 2000 0 3 1,400
Guesanagraphy 200% TE .00
*Yorld Geougraphy 18999 &Y Ty g jaes
US Hiskory 2001 69 G990
Us Hiskory 2002 =2 00
Econ/BunsEres/Ent 2003 1450 Q.50
hserican Qovernment FLLY IR $.60
*Health/Ger. Phy Ed.I 19%9% 97 48 97 .09
*lfatal Tech I 1988 90 92 9% 1.00
*ratals Tech, IT17-7V 0D 30 82 &6 2.90
ROT Intareship 1A 200% 100 1.00
oCT Internship I B 2004 i0% 1,00
pop Class IR 280% 96 1.00
DCT Clasm I 0 aG0s a7 1,00
LOT Slagn 1B 2002 1 1.00
Do Class I A 2002 88 N
RCT inxernship T B 2002 g 160
LET Inteenship I A 2002 4o 1.0
*hdy Helght Trate 200 73 tD 72 1.40

Curalative G.F Al BE.2BTIY

Raik in class: 299 out of 499 Toral Crediva: 76,00

Figure 2: Sample Input Transcript File

Although much information is availlable in the input image,

this program will only extract the student’s name,

gender,



birth date, graduation date, grade point average, rank in

class, and total number of credits earned.

3.2.2 Conversion Adapter

For the given input image file, the first step of the
process 1s performing OCptical Character Recognition (QCRj .
The OCR process retrieves the text information from the
original image, and the output is a simple text file.
Microsoft Office 2003 contains the Microsoft Office
Document Imaging Object Medel, which contalns OCR functions
that can be called from within a Visual C# application.
Although the OCR problem i1s interesting, this problem has

been thoroughly researched and will not be discussed,

3.2.3 Processing of OCR Output

The next step requires some basic processing to occur on
the OCR’s output file. XSLT requires an XML file as input
because XSLT transforms cne XML file into another XML file,
The text file, ab a minimum, must have some basic XML tags
placed in the document so an X3LT template can be used for
processing. This application takes the text output from the

CCR step and attaches an XML declaration as a header. Next,



the text is surrounded by a single XML node tag pair:
<text> and </text>. Finally, the XSLT template file name
provided by the user is used tc create the XSL stylesheet
declaration that directs the XML processor to the
appropriate template. The result is a basic, well-formed

XML document with one <text> node as shown:

<?xml versicn="1.0" encoding="I1S0-8859-1"7?>
<?xml-stylesheet type="text/xsl"

href="C:\MS\ImageToXMLSource\Data\test2.xs1t"?>
<text>

</text>

3.2.4 XSLT Templates

The main effort of the project development was the creaticn
of the XSLT templates. Each ferm type that has been scanned
into an image has a different XSLT template. A library of
XSLT templates could be developed, with a different
template representing different form types. The user can
then choose the image to be converted along with the proper
form; this library cculd increase the program's
functionality while making the additiocn of forms quite

simple. The key feature is multiple forms can be added



without having to recompile, and therefore redeploy, the

application.

3.2.4.1 Predefined Template

The predefined template i1s packaged with the application.
This tempiate contains pattern-matching code written for
the specific form type used in this implementation.
Specifically, the template uses a colon (':’) for the
delimiter, and the program retrieves only those entities
mentioned in section 3.2.1. The predefined template
recursively searches the text for the ocutput data until no

text remains.

3.2.4.2 User—-created Templates

Included with the application is a template builder., This
feature allows the user to define additional templates,
thus adding flexibility to the overall concept of this
sclution, The user is provided a text box with proper XSLT
headers and a root template, which are both required parts
of an XSLT document. Optionally, the user can invoke an
interface that allows rules to ke defined graphically, thus

providing accessibility to those unfamiliar with XSLT. The



key feature of the template editor is the XSLT code is
automatically generated after the user defines the rules

visually.

The interface asks the user to provide a nams for the
document’ s root element as well as a name for the specific
relevant data. The interface then prompts the user to
define a prefix to the data, and the user must indicate
whether the data string is terminated by length or by a
suffix. After the rule has been saved, the program
automatically. generates the XSLT code and displays this
code in the text box for the user to see, Finally, the user
is prompted to save the file for future use. More details
on the interface are provided in the User Manual in

Appendix A.

3.2.5 X3L Transformation and Entity Extraction

When the default XSLT template is used, the string inside
the <text> node of the basic XML file is passed to the
extractien template along with the delimiter. The XML
processor navigates the single-node tree and searches for
the delimiter within the text. When the delimiter is found,

the substring before the colon 1s pattern-matched against



all possible words that precede the colon in the image.
When the correct match is found, instructions are processed
to locate the string after the delimiter and tc mark that

string as one piece of the required data.

For instance, when the program locates a ceolon preceded by
“Sex,” The bkegin tag <gender> is written. The XSLT then
instructs the processcr to take the substring two
characters in length immediately following the delimiter.
The white space, if any, 1s removed, and the resulting
string is output. Finally, the closing tag </gender> is
written. After retrieving the data, the remaining text
following the delimiter is recursively passed to the

extraction template so the next item can be located.

Data such as the student’s name or birth date can be broken
into multiple parts. In these cases, the full string is
passed to a template that subdivides the string based on
specific delimiters found in that string. With a birth or
graduation date, for example, a forward slash {(‘/')
separates the month, day, and year fields. Using this
delimiter, the date is parsed into three separate children

of the output <date> node.



When the processor encounters a prefix that is not required
in the default X5LT template, the recursive call is made
immediately with no further instructions reguired. The
process repeats until there are no more delimiters found.
Frocessing of the user-created templates is similar except
only certain data fields have been implemented. This add-on
feature was created to show templates can be created
graphically, and therefore, full functionality does not

currently exist.
3.2.6 XML Output File

The file output by the XSL Transformation contains an XML
header, a <transcript> root node, and several data nodes as
follows:

<?xml version="1.0" encoding="utf-8"7?>
<transcript>
<studentname>
<last></last>
<first></first>
<middle></middle>
</studentname>
<gender></gender>
<birthdate>
<month></month>
<day></day>
<year></year>
</birthdate>
<graddate>
<month></month>
<day></day>
<yearx</year>

_.20.._



</graddate>

<gpa></gpa>

<class>
<rank></rank>
<total></total>

</class>

<creditsr</credits>

</transcript>

An XML reader can easlly navigate the well-formed XML
output file in order to determine element names, their
values, and even the node’s depth within the tree. This
information is then displayed to the user via the main
interface, thus providing data verification and editing
capabilities. Additionally, several individual XML files
can be traversed by an XML reader and then combined into a

single output file with an XML writer.

3.2.6.1 Editing Data

After completion of the conversion process from an image
file to an XML document, the program displays all retrieved
data to the user. The user can select any converted file in
order to verify data against the input file and to edit the
data retrieved. A new form is displayed that shows each
entity extracted from OCR text and a thumbnail of the

original image. The user can cross-check any of the



entities and make corrections directly in the text box.

When saved, any edits are written to the XML output file as
well as the main GUI screen for the image in question. The
most typical cause of errors is the OCR process, which will

be discussed further in section 4.2.

3.2.6.2 Exporting Multiple Data tc a Single File

As discussed above, the XSL Transformation process produces
a single XML cutput file for each input image file.
Although these individual files might be adequate for some
usersg, the program also provides the capakility to combine
these multiple output files into a single XML document,
This cutput simply inserts all of the root <transcript>
nodes from each document as children in a <collection> node

as follows:

<collection>
<transcript>
+<studentname>
<gender:>
+<birthdate>
t+<graddate>
<gpa>
+<class>
<credits>
</transcript>
+<transcript>
+<transcript>
</collection>



Using XML files instead of directly inputting the data into
a database provides flexibllity to the user as they may
prefer to work with XML files based on other applications
that may be already in use. Also, the XML files offer some
degree of adaptability in what type of data 1s stored
compared to the rigid rules some databases place on data
type and format. Finally, most databases today readily
accept XML as input in a variety of ways, thus the user

maintains this option if desired.



Chapter 4

TESTING

4.1 Overview

In order to justify any application, we must be able to
show tLhe benefits gained from the program outweigh the
development costs. When discussing entity extraction from
images, we must be able to guantify the accuracy cf the
program. After all, if the user must spend an inordinate
ameount of Lime with manual edits after having executed the
program on several files, then the cost of the problem may
be prohibitive. The primary cause of errors in this
application is due to the OCR process; these errors will be
discussed as well as the increase in accuracy provided by

some simple solutions.

4.2 Discussion of OCR Errors

Several factors influence the quality of the text derived
from an image during the OCR process including scan
resoluticn, paper quality, typeface clarity, typographical

and formatting complexities, and linguistic differences

- 24 -



[Haigh9&]. For instance, the itranscripts in this study have
been stcored for years in boxes; stains, dust, and ink
smears can all ke inadvertently translated intoc various
characters, like a speck being resolved as an accent mark.
In this analysis, specific errors showed up multiple times,

and each was handled individually.

The possible choices for the gender of the student include
“M” for male and “F for female. However, many times (see

section 4.4} the male code was incorrectly interpreted as

an “N,” and the female code translated tc “P.” Ancther

r

example is when “G.P.A.” is rendered as “C.P.A.” These

types of errcors affect the program in different ways. In
the first case, the actual data i1s inaccurate; the second
example shows where an incorrect prefix could prevent the
X8LT template from locating the proper data because there

weuld be no pattern match, therefore missing data would be

the result.

Jsing the editing form discussed in section 3.2.6.1, these
errors could easily be fixed. If the user sees a gender of
“P,’ he can inspect the image and determine the correct

character and replace it. Similarly, if a piece of data 1is

missing, the data can be manually entered after having



viewed the form. However, 1f a high percentage of the
images produce these types of errors, then the user spends
too much time making correcticons to make the application
beneficial. In the cases where many consistent errors were
noticed, corrections were hard coded by using simple
replace techniques when writing the OCR result to the basic
XML file. Though this substitution limits the abstractness
of the application, the solution is within reason when

considering the scope of this project.

4.3 Special Characters

The input transcript images create ancther common errocr
that will halt the XML processor. Many of the class names
in the course history portiocn of the transcript include an
ampersand {‘'&') character; for example, a class has the
title “Dekate & Public Speaking.” The ampersand is a
special character in XML, informing the processor of an
entity reference where a code should be replaced by a
symbol [Kay(03]. The XML processor throws an exception when
this symbol is encountered ocut of context, like with the
c¢lass titles. In this case, the ampersand is replaced by

the string “and” prior to writing the basic XML file.



Alternatively, the ampersand could be replaced with “&amp:”

and the processor will know the ampersand is a literal.
4.4 Empirical Results

The accuracy of the extracted entities is the basis of
testing for this application. This study consists of a
sample of 130 randomly selected transcripts from one year’s
records, which is approximately 25% of the 499 available.
Bach transfeormation extracts 14 possible entities, so there

are 1820 total entities to be checked for accuracy.

The transcripts were first checked with no corrections
made; this experiment simulated the worst-case scenario.
The total number of errors egqualed 247 for an accuracy of
86.4%. The most common problem was the OCR translation of
“C.P.A." for “G.P.A."; this error prevented other fields
from being evaluated, becéuse the XML processor stopped

navigating the file when an invalid prefix was found.

After using a replacement routine to correct the previous
error, the test was repeated. This test run produced 118

total errcrs for an accuracy of 93.5%.



The next error correction replaced the string “ :7 with
“:.” Theugh this change seems minor, simply removing a
white space character preceding the colon, the consequsnces
were dgreat due to the fact the colon is used as the

delimiter in the default template. The results of this

change produced only 42 errors and an accuracy of 97.7%.

A third correction consisted of replacing the gender codes
of “N” and “H” with “M” and “P” with “F.” Although “H” and
“P” were nowhere near as prevalent as “N,” there was no
justifiable reason to leave them unchanged when they were
cbvicusly wrong. This final test run generated 9 errors and

an accuracy of 99.b%,

Ls can be seen with the above results, a few relatively
mincr corrections to the OCR output can dramatically
improve the accuracy of the entity extraction. Replacing
the three most common reccgniticn errors reduced the number
of errors by roughly 96%, and the overall accuracy of the

entity extracticn increased 13.1% to nearly perfect.



Chapter 5

CONCLUSICNS AND FUTURE ENHANCEMENTS

5.1 Conclusions

This project demonstrates one soluticn to the problem of
retrieving informaticn from data stored in images. By
extracting entities from the input image files, the program
mzkes the information contained in these images available
for searching and querying. Though the scope of this
application is limited tc a specific input ferm type, the
general solution is applicable to a wide variety of
documents., This solution is more comprehensive than other
infecrmation retrieval systems because of the way the
information 1s extracted: using X3L Transformations.
Because XS8LT is processed at runtime, many different forms
can be converted to XML without having to reccmpile and
redeploy the application. Additionally, by employing an
X3LT template editor that works graphically, users not
trained in XSLT or XML are still able toc utilize the
proegram. These users can visually add rules that define the
location of entities within.a document. The template editor

uses these rules to automatically generate the well-formed
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XSLT code necessary for the application and allows the user

to save the file for use in the program.
5.2 Future Enhancements

Several enhancements ccould ke made Lo this program, and
these enhancements can be broken inte two categories:

improving accuracy and making the application more general.

In order to improve accuracy, mcore work should be done with
the available OCR features to eliminate some of the
interpretation errors mentioned in section 4.2, By reducing
these errors, fewer hard-coded replacements as well as

manual edits would need to occur.

Secondly, the program could be designed to be more general
in form. The current instance works well with image files
of high school transcrip£s, but a more general application
would extract information from other image layouts, thus
adding depth. Specifically, the current program is designed
to pull specific entities from within a <text> node in an
¥ML document, but a more general application might let the
user specify which entities to extract and use these entity

names throughout the program in places like the data field
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editor. The XSLT template editor could use this design
feature as well. Finally, breadth could ke added to the
project by retrieving information from cther data sources

like Microsoft Office documents and e-mail.
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APPENDIX A

PROGRAM DEMONSTRATION

This applicaticn is built around £four distinct user

interfaces; an example and description of each follows.

The ImageToXML opening program screen provides the user the
ability to select the file(s} from which the entities will
be extracted and the XSLT template to be used.
Additionally, the user can launch the new template editor

and Jjoin multiple XML files into one.

Sefeet mages tocomt }

“fou xél,ec,!éi
Selnct HILT teraplats j ... Creste new tomplaty ::i ‘ R
T el salectet |
- Caret lo ¥ML, ; Ewﬁue_l to.sin;_ﬂé?.%hil. fite . :

Figure 3: Main Program Screen
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Buttons:

“Select images to convert” - opens a Windows Open File
Dialog box for selection of input image documents

“Select XSLT template” - opens a Windows Open File Dialog
box for selection of XSLT template

“Create new template” - cpens the template editor for
creating and saving new XSLT templates

“Convert to XML” -~ starts the procegssing of all selected
files using the XSLT template specified

“Export to single XML file” - exports the individual XML
files for each transcript into a single output XML

file



After clicking the “Convert to XML” button, the main screen

displays the extracted entities in a table as shown in

Figure 4:

Seied |rnuge=" lucunveil

Ym selecle:t i \Bocumenl.s and Settlﬂg«&cmcmamgal\[)Bsktup\.MS\%magaToXMLSourca‘sDala\2b.l|f -" B : -

Seb:!k‘S‘LT iemp!ate. i Ccealanewtemplate i R

Ygu selec:ied' }l: ’\Durumenls Bnd Selllngs\.cmcmamgal\D es'ktop\MS\ mqgeTuKMLSnurce\Dala\lransr:npt :-:sll

‘:‘: Mgtlnf{hﬂ."' _ E»mattoéingfé‘XHLii[:_

" Check bos 1o view framciipt and edi aégé' o

et e | Lastname ! Sitname | Middéname | Gedider ] Dith dale | Gradustins dale | GF&' . | Class rank | Total cf&tjiisig i
(e 28 MeManigal | Bepton ‘Chistopher’ 'MW 0 1/20/84 544020 g235714 - 295/493 2600

Figure 4: Main Program Screen after Conversion



By placing a check in the box to the left of the student's

name, the user causes the data editor window to open as

shown in Figure 5:

[

_High $rheg) ieord « Camden Sautty High Schoal » Ainpeiana

B

Editatudént daia betow:

. Lagti;{;tne ’ _ ‘[i‘\-’l_cH'anigal‘.
CFtnane oo
. Mi_ddle l-i:ama . _. - !Ehlislu_lpherl
. ,G'ér;de: S |R1 l

"i‘._.Bhlhl(‘jlale ' _;‘_[‘i‘!?.ﬂiﬂa:l
 Grodtion dets_ [ersiinz
G‘QFA" B ._[a2357?4
l:lasmnk }@aaa
lTé\a_! gte;l%ls l

:Submil_.changag_{‘ } =

Cancel

=Lt TEdgn

Grnchrg Byphors

The data editor

text box.

shown.

Also,

The user

Figure 5: Data Editor Screen

screen displays each entity in an editable

a thumbnail of the related image file is

can make changes to the entities and save

these changes by clicking the “Submit changes” button.

Alternatively,

the user can cancel kack to the main screen.



When the user clicks the “Create new template” button, the

template editor is displayed as in Figure 6:

I Addnemu!e i Saveidwéale % -

< 2urrd version="1,0" encodng="15(-3B531" >

Contstule shiei) smtnsislWilp: /furenic 023 0 1 93305 LM ansdom™ versdan="1.0"
3 vashovtput method="wmel" mdem="pas" encoding=" UTF8" 7»

xpliptmplate matche /"y
Luskappl-lempistes telecl="led" />
<Mslktemplatey

Figure 6: XSLT Template Editor



If experienced with XSLT, the user can create a new
template directly in the text box shown. The default header
and root template are included. Alternatively, the user can
click the “Add rule” button to open the graphical rules

editor as shown in Figure 7:

Erﬁer"ruis_deﬁrﬁtiqns below, i

' Emamemmeuflhsimt - o

' _:Eﬁléiljf}er}ame you gséqu[d-lil;ce to g@\}a'lh,é'&aia;' r L

e :Em}é! lhe wﬁﬁﬁé‘p;eﬁi@ lhatlpfqu'des thedata . i

' _.Thcd%iﬁa_té;h)i‘ﬁaigs‘ ;

Figure 7: Graphical Rules Editor

One rule can be added at a time, so after having saved the
first rule, the user can open the graphical rules editor
again. The user must first enter the root element’s name:;
for instance, the user might enter “transcript” when
dealing with high scheol transcripts. The user must next
name the entity that needs to be extracted, like “lname” or

“gender.” The next field requires the unigue prefix for the



data in the original document; the user must enter the
string that comes immediately before the desired data.
Finally, the user determines how the data is terminated,
elther by a certain number of characters or with a suffix
string. When the user clicks “Save rule,” the XSLT scurce
code is automatically generated. For example, in Figures 8
and 9, the user has chosen to add a rule to extract an
entity called “gender” that is preceded by the string

“Sex:” and is terminated after twe characters:

biire

.. Eterrule defintions belgw, .~

" Enlst itia name of the reat: AR - fhanseaipt.

Enlei the name you would like to givathe datar foender

: ’ Enlér‘ihe,u;iidﬁélpféfi;t'lhat pr'ecedés'iﬁe; dala: - iSEX: .

©The data terminates * 1y length Rl  How many c;}j'la'rat:te1s?i:§‘2 : g

; Save ruié' ! Eanceli ' ol - .‘ :

Figure 8: Sample Rule



I Add new 1l B ) ) Bave template _J TR

" m version="1.07 encoding="15.-8859-1"7>

Hughstyleshest wilnesl“ill: /Ane w3 org /1 883K AT ranaform’” version="4.00"
<xsboulput method="4ml" indehi="yes" ercoding="UTF-8" /2

<ystlemplate malch="'/"s . R
<xstapplytemplates select="lext" /> .
< fshemplater i

<usltemplate malch="tex1">
<lisnscripty
¢xshealltemplate name="extract"}
<xslwith-param name="text" salecl=","2»
Luskwithparam name="defimiter selact=""Sex:"¥»
<xshwith-paism name="langih" select="2"/
< st caltemplates
&Atanscripty
£Mshlemplate

<xstlemplate mame="extract™>
<uskparam name=""tax"/>
<uskparam hame="delimitei">
<uslkparam name="langth"/»
<ushif last="contains{3text $defimiter)">
<ganderr ) . .
<xslvalie of selemt="roimalize-spacelsubstingfsubsbing-after($tent, $delimiler), . $iength)l '/
<Jgenders
<uskify
</ushlamplate>

o < tuskstyleshaeats

Figure 9: Sample Generated XSLT Code

The “Save template” button opens a Windows Save File Dialog

box so the user ¢an save the template for future use,

Finally, the user can click the “Export to single XML file”
butten to open a Windows Save File Dialog box. All XML
files generated in the conversion process can be combined
inte a single XML file, and then this file can be used as

needed by other applications.




APPENDIX B

SOURCE CODE LISTINGS

//**************************‘k*************************‘k****************

/7 Title: ImageToXML:Forml.cs
/Y Author: Chris A. McManigal
/7 Date! 11/01/2005

/7 Version: 1.0

//*************-k*******************************************************

using System;

using System.Drawing;

using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;
using System.Datay

using System,Text;

using System.IO;

using System.Xml;

using IXOCR;

namespace ImageToXML
{
/// <remarks>
/// interface that allows user to select files used in
/// processing; displays data retrieved from image
/// </remarks>
public class Forml : System.Windcows.Forms.Form
{

#region class variables

/// <summary>

/// Required designer variable.

/// </summary>

private System.CcmponentModel.Container ccmponents = null;

7/

// user—generated class variables

/7

private System.Windows.Forms.Button buttonl;

private System.Windows.Forms,Button buttonZ;

private System.Windows.Forms.OpenFileDialog
openFileDialogl;

private System,Windows.Forms,TextBox textBoxl;

private System.Windows.Forms.Label labell;

private System.Windows.Forms.Button button3;

private System.Windows.Forms.TextBox textBox2;

private System.Windows.Forms.Label label2;



private System,Windows.Forms.OpenFileDialog
cpenFileDialog2;
private System.Windows.Forms.ListView listViewl;
private System.Windows.Forms.CoclumnHeader cclumnHeaderl;
private System.Windows.Forms.ColumnHeader columnHeader?2;
private System.Windows.Forms.ColumnHeader columnHeader3;
private System.Windows.Forms.ColumnHeader columnHeader4;
private System.Windows.Forms.ColumnHeader columnHeaderb;
private System.Windows.Forms.ColumnHeader columnHeader®;
private System.Windows.Forms.CeclumnHeader columnHeader?;
private System.Windows.Forms.Columnfeader columnHeader8;
private System.Windows.Forms.ColumnHeader columnHeader;
private System.Windows.Forms.ColumnHeader columnHeaderlO;
private System.Windows.Forms.Label label3;
private System.Windows,Forms,.Button buttonb:

private string[] filesChosen;

private string templateName;

private int numFiles;

private TextGeneratcor myGenerator:

private Extractor myExtractor;

private DataMod[] myDataMod;

private string[] basicXML;

private string(] transformxML;

private ListViewItem[] 1lvi;

private FormZ editForm;

private Form3 progressPorm;

private Formé4 templateFcrm;

private System.Windows.Fcrms.Buttcen button?;

privaete System.Windows.Forms.SaveFileDialog
saveFileDialogl;

private bool initiallcad = true;

#epndregion
#region constructors

/ /7 <summary>
/// default constructor
/77 </summary>
prublic Formi ()
{
/7
// Required for Windows Form Designer support
’
TnitializeComponent(};

}
#endregion

/// <summary>
/// cleans up any resources being used
/// </summary>
protected override void Dispose{ bool disposing )
{
if( disposing )
{



1

base

}

if (components != null}
{

components.Disposel();

}

.Dispose( disposing );

fregion Windows Form Designer generated code

/77 <summary>

/// required methed for Designer support - do not modify
/// the contents of this methed with the code editor

4 </summary>

private void InitialireComponent ()

{
this
this
this
this
this
this
this
this
this

this
this

this
this
this
thig
this
this
this
this
this
this
this
this
this

this
//

Jpbuttonl = new System.Windows,Forms.Button{);
+openFileDialogl = new

System.Windows.Forms,OpenFileDialog(};
.textBoxl = new System.Windeows.Forms.TextBox():
.labell = new System.Windows.Forms.Label();
.button2 = new System.Windows.Forms.Button();
.button3 = new System.Windeows.Forms.Button{);
.textBoxZ = new System.Windows.Forms.TextBox () ;
.label2 = new System.Windows.Forms.Label ()}
.openfFilebRialog? = new

System,Windows,Forms,OpentileDialog();
.listViewl = new System.Windows.Forms.ListView(}:
.columnHeader]l = new

System.Windows.Ferms, ColumnHeader ()
.columnHeader? = new

System.Windows.Forms.ColumnHeader () ;
.columnfeader3 = new

System.Windows.Forms, ColumnHeader({) ;
.columnHeaderd = new

System.Windows.Forms, ColumnHeader{) ;
.¢olumnHeader = new

System.Windows, Forms,ColumnHeader () ;
columneaderé = new

System.Windows.Forms. Columnleader () ;
.columnHeader? = new

System.Windows.Forms.ColumnHeader () ;
.columnHeader8 = new

System.Windows.Forms.ColumnHeader () ;
.columnHeader% = new

System.Windows, Forms, ColumnHeader () ;
.columnHeader10 = new

System.Windows.Forms.ColumnHeader ()
+label3 = new System.Windows.,Forms,Label(};
.buttonh = new System.Windows.Forms.Button():
button? = new System.Windows.Forms.Buttoni);
.saveFileDialogl = new

System.Windows.Forms. SaveFileDialog();
.SuspendLayout (};

// buttonl

¥
this

.buttonl.liocation = new
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System.Drawing.Point (16, 24);
this.buttonl.Name = "buttonl";:
this.buttonl.Size = new System.Drawing.Size{l36, 23);
this.buttonl.TebIndex = 2;
this.buttonl.Text = "Select images to convert:™;
this.buttonl.Click += new
System.EventHandler (this.buttonl Click);
!/
// openFileDialogl
'y
this.openFilebDialogl.Filter = "Tagged image file
{(*.tif; *,tiff) |*.tif;*.Lif£f1Al)l files
(*'*) l*.*";
this.openFileDialogl.Multiselect = true;
this.openFilelialegl.Title = "Select image flles:";
/f
// textBoxl
/i
this.textBoxl.Location = new
System.Drawing.Point {136, 56);
this.textBoxl.Multiline = true;
this.textBoxl.Name = "textBoxrl";
this.textBoxl.ReadOnly = true;
this.textBoxl.ScrollBars =
System.Windows.Forms.ScrollBars.Both;
this.textBoxl.8ize = new
System.Drawing.Size (520, 72);
this.textBoxl.TabIndex = 3;
this.textBoxl.Text = "¥;
/7
// labell
/f
this.labell.Location = new
System.Drawing.Polint (32, 64);

this.labell . ,Name = "labell"™;
this.labell.TabIndex = 4;
this,labell.Text = "You selected:";

this.labell, TextAlign =
System.Drawing.ContentAlignment.TopRight;
//
// button?
//
this,buttonZ,Location = new
System.Drawing.Polnt {16, 232);
this.button? ,.Name = "buttonz'™;
this.buttonz.S5ize = new System.Drawing.Size (136, 40);:
this.buttonZ.TabIndex = 5;
this.button2.Text = "Convert to XMLY;
this.buttonZ.Click += new
System.EventHandler (this.buttonZ Click});
//
// buttonl
/1
this.button3.Location = new
System.Drawing.Point {16, 152);
this.button3,Name = "buttoni®;
this.button3.,S8ize = new System.Drawing.Size (136, 23);



this.button3.TabIndex = 6;
thisg.button3.Text = "Select XSLT template";
this.pbutton3,Click += new
System.EventHandler (this.button3 Click);
//
// textBoxz
1
this.textBox?2.Location = new
System.Drawing.Point {136, 184);
this,textBoxZ . Name = "textBoxi";
this.textBoxZ.ReadOnly = true;
this.textBoxZ.5ize = new
System.Drawing.Size(
this.textBox2.TabIndex = 7
this.textBox2.Text = "";
i
// label?2
/7
this.label?.Location = new
System.Drawing.Point (32, 184);

520, 20);:

this.label? .Name = "label2™;
this.labelZ.TabIndex = 8;
this.labelZ.Text = "You selected:™:;

this.label2.TextAlign =
System.Drawing.ContentAlignment .MiddleRight;

v

// openFileDialogZ

//

this.openkFileDialog2.Filter = "XSLT templates (*.xsl;
* . xslt)y|*.xsl; *.xslt;";

this.openFileDialog2.Title = "Select XSLT template:™;

/!

// listViewl

!/

this.listViewl.CheckBoxes = true;

this.listViewl.Columns.AddRange (new
System.Windows.Forms.Columnteader[] {

this.columnHeaderl,
this.columnHeader?2,
this.celumnHeader3,
this.columnHeaderd,
this.columnHeaders,
this.columnHeaderd,
this.columnBeader?,
this.columnHeaders,
this.cclumnHeader@,
this.columnHeaderlQ});
this.listViewl,FullRowSelect = true;
this.listViewl,GridLines = true;
this.listViewl.Location = new
System.Drawing.Point {16, 312);
this.listViewl.MultiSelect = false;
this.ligtViewl.Name = "listViewl";
this.listViewl.Size = new
System.Drawing.Size (728, 192);
this.listViewl.TabIndex = 11;
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this.listViewl . View =
System.Windows.Forms.View, Details;

this.listViewl.Visible = false;

this.listViewl.SelectedIndexChanged += new
System.EventHandler (
this.listViewl SelectedIndexChanged);

this,listViewl.ItemCheck += new
System.Windowe.Forme.ltemCheckEventHandler
this.listViewl TtemCheck):;

1/

// ceolumnHeaderl

/!

this.columnleaderl.Text = "Input File™;

this.columnleaderl .Width = 66;

!/

// colunnHeader?

/

this.columnteader2.Tert = "Last name”;

this.columnHeader?.Width = 76;

//

// columnHeader?3

/!

this.columnHeader3.Text = "First name";

this.columnHeader3.Width = 86;

!/

// columnHeader4

/

this.columnHeaderd . Text = "Middle name";

this.columnleader4d . Width = 72;

/7

// columnHeaderb

//

this.columnHeaderb,Text = "Gender";

this.columnHeader5.Width = 47;

/Y

// colunnHeaderé

//

this.columnHeaderé6.Text = "Birth date";

this.columnleaderé.Width = 63;

/7

// columnHeadexr?

/7

this.columnHeader?.Text = "Graduation date";

this.columnHeader7,Width = 90;

/7

// columnleaders

!/

this.columnHeaderd ., Text = "GPA";

this.columnHeader8 .Width = 75;

/7

// columnHeader?d

//

this.columnHeader9,Text = "Class rank";

this.columnleader?.Width = 68;

//

// colunnHeaderl0

//



this.columnHeaderld,Text = "Total credits";

this.columnHeaderlQ . Width = 74;

/

// label3

/7

this.label3.Location = new
System.Drawing.Point{le, 288);

this.label3.Name = "label3™;

this.,label3,3ize = new System,Drawing,Size (216, 23);

this.label3.TabIndex = 15;

this.label3.Text = "Check beox to view transcript and
edit data";

this.label3.Visible = false;

/

// buttonb

/7

this.buttonb.Location = new
System.Drawing.Point {168, 232);
this.button5.Name = "buttonb5";

this.button5,5ize = new System.Drawing.Size (136, 40);:

this.button5.TablIndex = 16;

this.buttonb5.Text = "Export to single XML file";

this.buttonb.Click += new
System.EventHandler (this.button5 Click);
/
// button7
//
this.button?.location = new
System.Drawing.Point (168, 152);
this.button?.Name = "button?";

this.button7.381ze = new System.Drawing.Size{l36, 23)};

this.button7.TabIndex = 23;

this.button7.Text = "Create new template";

this.button7.Click += new
System.EventHandler (this,button? Click);

/7

// saveFileDialogl

v

this.saveFileDialogl.Filter = "XML files
(*.xml) [ *.xml;";

//

// Forml

/Y

this.AutoScaleBaselSize = new
System,.Drawing.Size (5, 13});

this.Client8ize = new System.Drawing.Size{B48,

this.Controls.Add{this.button7):

thig.Controls.Add{this.button5);

this.Controls.Add{this.label3);

thia.Controls.Add{this.listViewl};

this.Controls.Add{this.label2);

this.Controls.Add{this.textBox2)

this.Controls.Add{this.textBoxl);

this.Controls.2dd{this.button3};

thig.Controls,Add{this.button2);

this.Controls.Add{this,labell)

this.Controls,Add{this.buttonl);
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this.Name = "Forml";

this.Text = "ImageToXML";

this,WindowState =
System.Windows.Forms.FormWindowState.Maximized;

this.ResumelLayout {falze);

}

#endregicon

/// <summary>
/// the main entry point for the application
/// </summary>
[STAThread]
static volid Main ()
{
Application.Run{new Forml{}) ;s

}
#region public methods

/// <summary>
/// updates the ListView after the user makes changes
/// </summary>
pubklic void updateForm{)
§
for {int 1 = 0; 1 < this.filesChosen.Length; i++)
{ _
this.updatelV (i, this.initialload);
}

this.listViewl.Refresh{)};
}

#endregion
#region form control code

/// <summary>

/// selects image files

/// </summary>

private void buttenl Click{object sender,
System.EventArgs e)

{

string fnames = "";
openkFileDialogl.ShowDialogd{) ;

/7

// gets filenames for display and use
I/
if{ {num¥Files = openfileDialogl.FileNames.Length) > 0O

{
filesChogen = new string[numFiles];
int 1 = 0;

foreach{ string filename in
openFileDialogl.FileNames )
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filesChosen[i] = filename;

fnames += filesChosen(i] +
System.Environment.NewlLine;

i++;

}

textBoxl.Text = fnames;

}

/7 <summary>
/// starts conversion from image to XML
/) </summary>
private vold buttonZ_Click(chject sender,
System.EventArgs e)
{
int numSteps = 3;
int numFiles;

if (filesChosen == null)
{

MessageBox.Show("Please select an image file",
"Warning", MessageBoxButtons.OK,
MessageBoxIcon.Warning);

)
else if (templateName == null)
{

MessageBex.Show ("Please select a template™,
"Warning", MessageBoxButtons.CK,
MessageBoxIcon.Warning) ;

else

this.initialLoad = true;
numfFiles = filesChosen.Length;
progressForm = new Form3 (numFileas * numSteps);

!/

// creates a TextGenerator to convert images to
// basic XML files

/

myGenerator = new TextGenerator (filesChosen);
basicXML = new string[numFiles];

/i

// converts one file at a time to basic XML

’/

for (int 1 = 0; 1 < numFiles; i++)

{
progressForm.step(filesChosen([i]);
basicXML[i] = myGenerator.getBasic¥ML{i,

templateName) ;
!
/lf

// creates an Extractor to extract entities
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// from the basic XML file

// using the given XSLT template

//

myExtractor = new Extractor (basicxML,
templateName) ;

transform¥ML = new string[numfiles];

progressForm. setTitle ("Extracting entities
.Il);

/Y

// extracts entities, and transforms a basic

// ¥ML file to final XML file

!/

for (int 1 = 0; i < numFiles; i++)

{
progressForm. step (filesChosen[i]};
transformXML [i] =

myExtractor.applyTemplate (i)

}

/r

// creates a DataMod cbject for each XML file
// which

// provides accessors and mutators to the

// student data

/r

1vi = new ListViewlteminumFiles]:
myDataMod = new DataMod[numFiles];
progressForm.setTitle (YGenerating XML . . .");

for (int i = 0; 1 < numFiles; i++)

{

preogressForm.step{filesChosen([i]};

myDataMod[i] = new DataMod
(transformEML[i]);

this.updatelV (i, this.initlalLoad);

i

this.label3.Visible = true;
this.listViewl.Visible = true;

this.initialLoad = false;

}

/// <summary>

/// selects ¥SLT template

/// </summary>

private void button3 Click(object sender,
System.EventArgs e)

{

Hu,
‘

string f{name =



openFileDialog?. ShowDialceg() ;

!/

// gets filename for display and use

i
if{ openFileDialcgZ.FileNames.Length » 0 )

{
foreach{ string filename in
ocpenFileDialogZ.FileNames )
{
fname += filename;
}
}

templateName = friame;
textBoxZ.Text = fname;

}

/ 7/ <summary>

/// determines i1f ListView item is checked, and opens edit

/// form if checked

/// </summary>

private veid listViewl ItemCheck(chject sender,
System.Windows.Forms,ItemCheckEventArgs e)

{
if(e.NewValue == CheckState.Checked}

{
for{int i=0; i< this.filesChesen.Length; i++)
{
if{ i I= e.Index)

listViewl.Items[i].Checked = false;

}

editForm = new Form2(this, myDataModle.Index]):

editForm,Show{);

}

/ /7 <summary>
/// writes individual ¥ML files to one
/7 </ summary>
private veid buttonb Click(cbject sender,
System.BventArgs e)
{
Stream myStream;
XmlTextWriter writer;

if{savefileDialogl.ShowDialog{) == DialogResult,OK)
{
if{{myStream = saveFileDialcgl.OpenFile()) !=
null)
{

writer = new ¥XmlTextWriter (myStream,
Enceding.UTFS) ;
writer.Formatting = Formatting.Indented;

writer.WriteStartDocument () ;
writer.WriteStartFlement {"collection™};
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// write individual transcript data for

// each file

for{int i=0; i< this.filesChosen.Length;
i4+)

{
this.myDataMod[1] .writeElements {writer);

writer.WriteWhitespace (Environment.NewlLin
e + Envirconment.NewLine);

}

writer.WriteEndElement () ;
writer,WriteEndDocument {) ;

writer.Flush({):
writer.,Close {);
myStream.Close (};

MessageBox.Show ("File creation
completed"”, "Finished"):

}

/7 <summary>

/// copens template editor

/77 </summary>

private void butten?7 Click(object sender,
System.EventArgs e}

{
templateForm = new Formé () ;
templateForm.Show() ;

}

private vold textBoxl TextChanged(object sender,
System.EventArgs e} {}

private void labeld Click(object sender,
System.EventhArgs e} {}

private void listViewl SelectedIndexChanged{cbject sender,
System.EventArgs e) {}

#endreglon

fregion private methods - helpers

/// <summary>

/// retrieves the input file name from the full path name
[/ </summary>

/// <param name="longName">»the full path name to the input
/) file</param>

/// <returns>the name of the input file</returns>

private string getFilename {(string longName)

{



}

/17
I
Y
e
e
/7
11

int count;
string[] fileParts;
string shortName = "";

fileParts = longName.Split{"\\'};
count = fileParts.Length;
shortName += fileParts[count - 1]:

return shortName;

<summary>

inserts data intc the ListView control

</ summary>

<param name="index">the index of the item to
nodify</param>

<param name="initialLcad">whether this call is initial

cr a subsegquent edit</param>

private void updatelV {int index, bocl initiallcad)

{

lvilindex].S5ubIltems.Add (myDataMod[index] . .getlLastName () )
lvi[index] .SubItems.Add (myDataMod[index] .getFiratName ()

if {linitialload)

{
// removes data that has been modified
1vi[index] .Remove (};

}

// inserts new data into ListViewItem
1lvilindex] =
listvViewl.Items.Add(get¥Filename (filesChosen(index]));

)

1lvi(index].S5ubltems.add (myDataMod [index] .getGendex (}};
lvi[index] .5ubltems.Add (myDataMcd[index] .getBirthDate{) ),
lvilindex] .Subltems.Add {myDataMod[index] .getGradDate(});
lvilindex] .Subltems.Add{myDataMcd[index].getGPA(});
lvi[index].Subltems.Add (myDataMcd[index] .getClassRank{));
1vi[index] ,SubIltems.Add (myDataMod{index)] .getCredits{});

{

{ :
1vi[index].5ubltems.Add (myDataMod[index] .getMiddleName {});

{

(

j

#endregion



//******************************************-k**************************

/7 Title: ImageToXML: FormZ,cs
/7 Author: Chris A. MocManigal
v Date: 11/01/2005

I Version: 1.0
//‘k*****:k****w**‘k***********************w***************************\k**

using
using
using
using
using
using

Syatem;

System.Drawing;
System.Collections;
System.ComponentModel;
System.Windows. Forms;
System.Drawing.Imaging;

namespace ImageToXML
{
/// <remarks>
/// displays editable data fields as well as thumbnail cf image
/// </remarks>
public class Form2

{

System.Windows. Forms. Form
$region class variables
textBoxl;

textBox?2;
textBox3;

System,Windows, Forms, TextBox
System.Windows.Forms.TextBox
System.Windows . Forms, TextBox

privates
private
private

private
private
privates
private
private
private

System.Windows
System.Windcws
System.Windows
System.Windows
System.Windows
System.Windows

.Forms,TextBox
.Forms.TextBox
.Forms.TextBox
Forms, TextBox
.Forms.TextBox
.Forms, TextBox

textBoxd;
textBoxb;
textBoxbe;
textBox7;
textBox8;
textBox9;

System.Windows
System.Windows
System.Windows
System.Windows
System.Windows
System.Windows
System.Windows
System.Windows
System,Windows
System. Windows
System,.Windows
System.,Windows

.Forms.Button buttonl;
.Forms.Button buttonz;
.Forms.Label labell;
.Forms.Label label2;
.Forms.Label label3:
.Forms.Label labeld;
Forms.Label label5;
Forms,Label labsal6;
Forms,Label label?7:
JForms.Label label8:
,Forms.Label label9;
.Forms.,Label labell(;

private
private
private
private
private
private
private
private
private
private
private
private

private
private
private
private

DataMod myDataMod;
System.Windows.Forms.PilctureBox pictureBoxl;
Bitmap transcript;

Ferml parent;

/// <summary>

/// required designer wvariable

/// </ summary>

private System.ComponentModel.Container components

null;

#endregion



fregion constructors
/// <summary>

/// default constructor
/// </summary>

public Ferm? ()

{
//
// required for Windows Form Designer support
/Y
InitializeComponent();
}

/// <summary>
/// overridden constructor to handle Forml and DataMed
/7 </summary>
/// <param name="parent'"»parent form that called this child
/// Form</param>
/// <param name="dml"»class that stores the data for this
/// file</param>
public FormZ (Forml parent, DataMod dml}
{
InitializeComponent{}:

this.parent = parent;
myDataMed = <ml;
}

#endregion

/) <summary>
/// cleans up any rescurces being used
/7 </summary>
protected override void Dispose( bool disposing )
{
if{ disposing }
{
if (components != null)
{
compenents.Dispose();
}
}
base.Dispose | disposing };

}

#reglon Windows Form Designer generated cocde
/// <summary>
/// required method for Designer support - do not modify
/// the contents of this method with the code editor
J// </summary>
private void InitializeComponent()
{
this.textBoxl = new System.Windows.Forms,TextBox(
this.textBoxZ new System.Windows.Forms.TextBox/(
this.textBox3 new System.Windows.Forms.TextBox |
(
{
(

.
7
)
r

It

this,textBox4 new System,Windows.Forms.TextBox
this.textBoxb new System.Windows.Forms.TextBox
this.textBoxé = new System.Windows.Forms.TextBox

r

I

)
}
.
yi
)
)
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this.textBox7 = new System.Windows.Forms.TextBox |

this.,textBox8 = new gystem,Windows.Forms.TextBox(};
this.textBox? = new System.Windows.Forms.TextBox();
this.buttonl = new System.Windows.Forms.Buttoni{);
this.button2 = new System.Windows.Forms.Button!}):;

this.labell = new System.Windows.Forms.Label (];
this.labelZ = new System.Windows.Forms,Label () ;
this.label3 = new System.Windows.Forms.Label ()
this.labeld4 = new System.Windows.Forms, Label {}
this.labeld = new System.Windows,Forms.Label (}
this.labelé = new System.Windows,Forms.Label (};
this.label? = new System.Windows.Forms.Label{}:;
}
]

?

.
r
.

I

this.label8 = new System.Windows.Forms.Label({};

this.label9 = new System.Windows.Forms.Label({);

this.labell0 = new System.Windows.Forms.Label {):

this.pictureBoxl = new
System.Windows.Forms.PictureBox(};

this.sSuspendLayout ()

!/

// textBoxl

!/

this.textBoxl.Location = new
System.Drawing.Point (136, 56):

this.textBoxl.Name = "tCextBoxl1l";
this.textBoxl.Size = new System.Drawing.Size{(216,
20)

this.textBoxl.TabIndex = 0;

this.textBoxl.Text = "";

/7

// textBox?2

//

this.textBox2.Location = new
System.Drawing.Point (136, 88);

this.textBoxZ.Name = "textBox2";
fhis.textBox?.3ize = new System.Drawing.Size {216,
20);

this.textBox?.TablIndex = 1;

this.textBox2.Text = "7,

/7

// textBox3

/7

this.textBox3.Location = new
System.Drawing.Point (136, 120);

this.textBox3.Name = "textBox3";

this.textBox3.5ize = new System.Drawlng.Size (216,
20) ¢

this.textBox3.TabIndex = 2;

this, textBox3.Text = "";

/7

// textBoxd

/7

this.textBoxd.Location = new
System.Drawing.Point (136, 152);

this.textBox4 .Name = "textBox4";
this.textBox4.5ize = new System.Drawing.Size(21l¢,
20) ¢

this.textBoxd.TabIndex = 3;
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this.textBoxd.Text = "%;

/7

// textBoxb5

/7

this.textBox5.Location = new
System.Drawing.Point {136, 184);

this.textBoxh.Name = “textBoxi";

this.textBoxb.51ize = new System.Drawing.Size(Z216,
20);

this.textBoxb.TablIndex = 4;

this.textBox5.Text = "";

/i

// textBox6

/7

this.textBox6,Location = new
System, Drawing.Point (136, 2106);:

this.textBox6.Name = "textBox6'";

this.textBox§,8ize = new System.Drawing.Size (216,
20);

this.textBox6.TabIndex = 5;

this.textBox6.Text = "";

/7

// textBoxT

//

this.textBex7.Location = new
System.Drawing.Point (136, 248);

this.textBox7.Name = "textBox7";

this.textBox7.Size = new System.Drawing.Size {216,
20);

this.textBox7,.TabIndex = §;

this.textBox7.Text = "";

/7

// textBox8s

/7

thig.textBox8.Location = new
System.Drawing.Point (136, 280);

this.textBox8 . Name = "textBox8";

this.textBox8.5ize = new System.Drawing.Size(Zle6,
20%;

this.textBox8,Tablndex = 7;

this.textBox8.Text = "";

//

// textBox9

/f

this,textBox9.Location = new
System.Drawing.Point {136, 312);

this.textBox%.Name = "textBox9";
this.textBox%,.5ize = new System.Drawing.Size (216,
20} ;

this.textBox9,TabIndex = 8;

this.textBox%.Text = "V,

/7

// butteonl

/f

this.buttonl.Locaticn = new System.Drawing.Foint (80,
360);

this.buttonl.Wame = "buttonl':;



this.buttonl.Size = new System.Drawing.Size (96, 23);
this.buttonl.Tablndex = 9;
this.buttonl.Text = "Submit changes";
this.buttonl.Click += new

System,FEventHandler (this.buttonl Click);

//

/7 button2

/7

this.button.Locaticn = new System.Drawing.Point (208,
3600 ;

this.button2.Name = "buttcn2":

this.button?.TablIndex = 10;

this.buttonZ.Text = "Cancel";

this.button2.Click += new
System.FventHandler (this.butten2 Click);

/I

// labell

'

this.labell.Location = new System.Drawing.Point({32,
b6} ;

this.labell .Name = "labell";

this.labell.TabIndex = 11;

this.,labell.Text = "Last name';

this.labell.TextAlign =
System.Drawing.ContentAlignment .MiddleLeft;

!/

// label?2

//

this.labelZ.locaticon = new System.Drawing.Point (32,
88};

this.lakbel? .Name = "labelZ2";

thia.labelZ.TablIndex = 12;

this.label2,Text = "First name";

this.label2 . .TextAlign =
System.Drawing.ContentAlignment.MiddleLeft;

/7

// label3l

/7

this.label3.Locatlion = new System.Drawing.Point (32,
120):

this.label3.Name = "label3";

this.label3.TabIndex = 13;

this.label3.Text = "Middle name';

this.label3d.Textalign =
System.Drawing.Contentalignment .MiddleLeft;

v

// labeld

/7

this.labeld.Location = new System.Drawing.Pocint (32,
152) ;

this.labeld . Name = "labeld";

this.labeld ,TabIndex = 14;

this.labeld.Text = "Gender™;

this.labeld.TextAlign =
System,Drawing,Contentalignment.MiddleLeft;

/Y

// labelb



/7

this.labelb,ocation = new System,Drawing,Peoint (32,

184);
this.labelb.Name = "label’"”;
this.lahelb.TabIndex = 15;
this.label5.Text = "Birth date";

this.labelb.TextAlign =
System.Drawing.ContentAlignment.,MiddleLeft;

/7

// labelé

/7

this.label6.Location = new System,Drawing,Point (32,
218);

this.label6.Name = "labelg";

this.labelé.TabIndex = 16;

this.label6.Text = "Graduation date";

this.label6,TextAlign =
System,Drawing.Contentalignment ,MiddlelLeft;

/

// label?

/

this.label7.Location = new System.Drawing.Point (32,
248);

this.label?.Name = "label7";

this.label?7,TabIndex = 17;

this.label7.Text = "GPA";

this.label7.TextAlign =
System,Drawing,ContentAlignment .Middleleft;

/

// label8

v

this.label8.Location = new System.Drawing.Point (32,
2800

this.,label8,.Name = "lahel8";

this.label8.TabIndex = 18;

this.label8,Text = "Class rank";

this.label8.TextAlign =
System.Drawing.ContentAlignment .MiddlelLeft;

/i

// label9

/7

this.label9,Location = new System.Drawing,Point (32,
312);

this.label9.Name = "labeld™;

this.label9.TabIndex = 19;

this.label9.Text = "Total credits";

this.label9?.TextAlign =
System.Drawing.ContentAlignment .MiddleLeft;

/I

// lakellD

/7

this.labell0.Font = new
System.Drawing.Font {("Microsoft Sans Serif",
10F, System.Drawing.FontStyle.Regular,
System.brawing,.GraphicsUnit.Point,
{{System.Byte) (0)) )

this.labell0.Location = new
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System,Drawing.Point (32,
"labellQO";
new Sysgtem.Drawing.Size (160,

this.lakhellO.Name
this.labell0.8ize
this.labell0,TabIndex
this.labell(.Text
//

// pictureBoxl

I

this.pictureBoxl.Lacation
System.Drawing.FPoint (368,

16} ;

23);
20;

"Edit student data below:™:;

new
16) ¢

this.pictureBoxl.Name = "pictureBoxl";

this.pictureBeoxl,Size
416} ;

this.pictureBoxl.SizeMode

new System.Drawing.Size (360,

System.Windows.Forms.PictureBoxSizeMode . AutoSize;

this.pictureBoxl.TabIndex
this.pictureBoxl,TabStop

s
/7 Form2
//
this.AutcScaleBaseSize
13};
this.ClientSize
thisg.Controls,Add(this
this.Controls,Add(this
this.Controls.Add(this
this.Controls.Add{this
this.Controls.Add(this
this.Controls.Add(this
this.Controls.2dd{this
this.Controls.Add(this
this.Controls.Add(this
this.Controls.Aadd(this
this.Controls.Add(this
this.Controls.Add{this
this.Controls.Add{this
this.Controls.Add(this
thisa.Controls.Add (this
this.Contrels,Add({this
this.Controls,Add({this
this.Controls.Add(this
this.Controls.Add(this
this.Controls.Add(this
this.Controls.Add(this
this.Controls,Add{this
this,Name "Form2™;
this.Text
this.WindowState

new System.Drawing.Size{l0le,

21;
false;

new System.Drawing.Size (5,

7347 ;

.pictureBexl);

.1abell0);

.label9);

.label8)

.labelT)

.labeld)

.label5s)
)
)
)

r

r

r
.labeld);
.label3
.label?
.labell);
butten2);
.buttonl);
.textBox9);
.LextBox8};
yLextBoxr?);
JLextBox6)
.CextBoxbh)
JtextBox4d)
.textBox3):;

}
)

7
4
r

r

r

r

textBoxZ
.textBoxl

’

"Student data fields™;

System,Windows, Forms, FormnWindowState.Mazximized;

this.Load += new

System.EventHandler {this.FermZ Load);
this.Resumelaycut (false) ;

}
#endregion

fregion form contrcl code
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/// <summary>

/// loads the form with current data

/7 </summary>

private veid Form2 Lead(object sender, System.EventArgs ¢)

{

string filename = "";

textBox1l.Text += myDataMod,getlLastName (}
textBox2.Text += myDataMod.getFirstName {
textBox3.Text += myDataMod.getMiddleName
textBoxd .Text += myDataMod.getGender(};
textBox5.Text += myDataMod.getBirthDate();
textBox6.Text += myDataMod.getGradDatel!);
textBox7.Text += myDataMod.getGPA{);
textBoxB.Text += myDataMod.getClassRankl():
textBeox9.Text += myDataMoed.getCredits():

)
{

;
)2

filename = myDataMod.getFilename{}.Replace (".xml",
".tif");

transcript = new Bitmap (filename};

Image.GetThumbnailImageAbort callback = new

Image.GetThumbnailIimageibort (ThumbnailCallback) ;

pictureBexl.Image =
transcript.GetThumbnail Image (480, 660,
callback, IntPtr.2ero);

}

/// <summary>

/// button that submits edited info to DataMod for writing

/77 to file

/// </summary>

private vold buttonl Click(object sender,
System.EventArgs e} '

{
myDataMod.setLastName (textBoxl.Text);
myDataMod.setFirstName (textBox?2.Text) ;
myDataMed.setMiddleName (textBox3.Text} ;
myDataMod.setGender (textBox4,Text) ;
myDataMod, setBirthDate {textBox5,Text) ;
myDataMod. setGradbate (textBox 6, Text} ;
myDataMod. setGPA (textBox7.Text) ;
myDataMod.setClassRank {textBoxB . Text) ;
myDataMod. setCredits {textBox9.Text);
myDataMod.updatexML{) ;

this.parent.updateForm() ;

this.Close(});
/ MessageBox.Show ('"Changes submitted","Result");
}

/// <summary>

/// cancel button that closes the form

/77 </summary>

private void buttonZ Click(eobject sender,
System.EventArgs e)

{



this.Close{);
}

/) <summary>
/// method reguired as a parameter by GetThumbnailImage ()
///  method
[/ </summary>
private bool ThumbnailCallback()
{
return false;

}

#endregicn



//*****‘k‘k********‘k*****‘k*****‘k**‘k*****‘k‘k****‘k‘k****‘k*********‘k*****‘k****

/7 Title: ImageToXML:Form3.cs
/7 Author: Chris A. McManigal
/7 Date: 11/01L/2005

7/ Version: 1.0

//***-k****'k********-}r***‘************************************************

using System;

using System.Drawing;

using System.Collections;
using System.ComponentModel;
using System.Windows.Forms;

namespace ImageToXML
{
/// <remarks>
/// popup progress bar to inform user that processing is
/// ocourring
/// </remarks>
public class Form3 : System.Windows.Forms.Form

{

fregion class variables

private System,Windows.Forms.ProgressBar progressBarl;
private System.Windows.Forms,Label labell;

/// <summary>

/// required designer variable

/// </summary>

priwvate System.CompecnentModel.Ceontalner components = null;

#endregion

fregion constructars
/// <summary>
/// default constructor
/// </summary>
public Form3 ()
{
//
// Regquired for Windows Form Designer support
//
InitializeComponent(};

}

/7 <summary>

/// overridden constructor to handle DataMecd

/// </summary>

/// <param name="maxSize"rmax size of the progress
//{ bar</param>

public Feorm3 ({int maxSize)

{

InitializeComponent();

this.progressBarl . Maximum = maxSize;
this.progressbBarl.S8tep = 1;
this.Show();



tendregion

/// <summary>
/// cleans up any resources being used
/// </summary>
protected override void Dispeose( bool disposing }
{
if{ disposing )
{
if (components != null)
{
components.Disposge ()}
}
) |
base.Dispose( disposing J:

}

#region Windows Form Designer generated code
/77 <summary>
/// reguired method for Designer support - d¢ not modify
/// the contents of this method with the code editor
/// </summary>
private void InitializeComponent(}
{
this.progressBarl = new
System.Windows.Forms,ProgressBar () ;
this.labell = new System.Windows.Forms, Label {);
this. SuspendLayout (};
//
// progressBarl
/
this.progressBarl.lLocation = new
System.Drawing.Point (16, 64);

this.progressBarl.Name = "progressBarl";

this.progressBarl.Size = new System.Drawing.Size (384,
23);

this.progressBarl.TabIndex = 0;

/7

// labell

/7

this.labell.Location = new System.Drawing.Point (24,
18);

this.labell.Name "labell™;

this.labell.Size = new System,Drawing.Size (376, 40);

this.labell.TabIndex = 1;

this.labell.TextAlign =
System.Drawing.ContentAlignment.Middleleft;

’

// Form3

//

this.AutoScaleBaseSize = new System.Drawing.Size (5,
13};

this.ClientSize = new System.DPrawing.Size(416, 102);

this.CentreolBox = false;

this.Controls.hAdd(this.labell);
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this.Contrels.Add (this.progressBarl);

this.MaximizeBox = false;
this.MinimizeBox = false;
this.Name = "Form3*";

this.S8tartPosition =

System.Windows.Forms. FormStartPosition.CenterScreen;
this.Text = "Progress - Performing OCR . . .";
this.Resumelayout (false};

}

#endregion
#region form control code

/// <summary>
/// public method to advance progress bar based on
/// processing status
/// </summary>
/// <param name="filename">»the file in use</param>
pukblic void step(string filename)
{
this.labell.Text = "File: " + filename;
this.progressBarl.PerformStep();

i1f (this.progressBarl.Value ==
this.progressBarl.Maximuam)

this.Close () ;

i

/// <summary>
/// sets label to inform user of status
/// </summary>
/// <param name="action">the current action being
/// performed</param>
public void setTitle (string action)
{
thig.Tert = "Progress - " + action;

}

#endregicon



//****‘k‘k*‘k‘k‘k*‘k‘k‘k*********************‘k**********‘k‘k‘k*******************‘k

/7 Title: ImageToXML;: Formd . cs
I Author: Chris A. McManigal
// Date: 11/01/2005

/7 Version: 1.0

//****************************************************'k****************

using System;

using System.IO;

using System.Drawing;

using System.Collectiocns;
uging System.ComponentModel;
using System,Windows.Forms;

namespace ImageToXML
{
/// <summary>
/// provides methods for creating and saving XSLT text
/// </summary>
public class Formé4 : System.Windows.Forms.Form

{

#region class variables

private System.Windows.Forms.Button buttonl:

private System.Windows.Forms.TextBox textBoxl;

private System.Windows.Forms.Button button2;

/// <summary>

/// Required designer variable.

/// </summary>

private System.ComponentModel,Container components = null;

private System.Windows.Forms.SaveFileDialog
saverileDialogl;

private string xsltBeg = "";

private string nl = Envircnment.NewlLine;

private string indl =" ";

private string indZ =" "

private string ind3 = " ";

private string ind4 = " ";

private string inds = " v;

private FormS ruleForm;

private string rootElement

il

nn .
’

private string element = "";
private string prefix = "";
private string numChars = "";
private string suffix = "";

private int ruleCount = 0;

private bool isLength;

private string rootElTemp;

private string[] rule = new string[25]; // defalut to max
//25 rules

#endregion

#region constructors
/// <summary>

/// default constructor
/// </summary>



public Formi ()

{
//
// Required for Windows Form Designer support
’f

InitializeComponent (};

this.templateInit(};

!/

// add code for rest of rules

!

this.textBoxl.Text = this.xsltBeg,
}

fendregion

/// <summary> .
/// Clean up any resources being used,
/77 </summary>
protected override void Dispose( bool disposing )
{
if({ disposing )
{
if (components (= null)
{
components.Dispose(};
}
}
base.Dispose{ disposing )

)

#region Windows Form Designer generated code
/// <summary>
/// Regquired method for Designer support — do not modify
/// the contents of this method with the code editor,
/77 </ sumary>
private vold InitializeComponent ()
{
this.buttonl = new System.Windows.Forms.Button():;
this.textBoxl = new System.Windows.Forms.TextBox ()
this.button2 = new System.Windows.Forms.Button(};
this.saveFileDialogl = new
System.Windows.Forms.SaveFlleDialog{)
this.SuspendLayout () ;
/f
// buttonl
/7
this.buttonl.Location = new System.Drawing.Point (16,
32);
this.buttonl.Name = "buttonl™;
this.buttenl,8ize = new System.Drawing.3ize (120, 23);
this.buttonl.TabIndex = 0
this.buttonl.Text = "Add new rule'™;
this.buttonl.Click += new
System.EventHandler (this.buttonl Click):
/7
// textBoxl
/!



this,textBoxl,Location = new System.Drawing.Point{lé¢,

112y ;
this.textBoxl.Multiline = true;
this,textBexl . Name = "textBoxl";

this.textBoxl,ScrellBars =
Syatem,Windows.Forms.ScrollBars.Bothy

this.textBoxl.Size = new System,Drawing.Size (784,
472 ;

this.textBoxl.TabIndex = 1;

this.textBoxl.Text = "";

/7

// button?2

/7

thiz.buttonZ.Location = new System,Drawing.Polint {160,
32} ¢

this.buttonZ.Name = "buttonz";

this.button2.8ize = new System.Drawing,Size (120, 23):
this.button2.TabIndex = 2;
this.button?.Text = "Save template';
this.button2.Click += new

System.EventHandler {this.buttonZ Click);

/i

// saveFileDiglogl

/o

this,saveFileDialogl.Filter = "XSLT templates
(*.xslt) | *.xslt;":

this,saveFileDialogl,.Title = "Save XS5LT template
as:";

!/

// Form4

/i

this.AutoScaleBaseSize = new Sysatem.Drawing.Size (5,
13):

this.ClientSize = new Systam.Drawing.Size (824, 606);
this.Contrels.Add{this.button2);
this.Controls.Add{this.textBoxl);
this.Controls.Add{this.buttonl)

this.Name = "Form4d":;

this.Text = "XELT Template Editor™;
this.Resumelayout (false};

#$endregion

fregion form control code

/// <sunmmary>

/// opens the Rule form to get user input

/// </summary>

private wvoid buttonl Click(cbject sender, System.EventArgs

e)

ruleForm = new FormS5(this)};
ruleForm.Show () ;

/// <summary>



/// saves thes text to file and closes the form

/// </summary>

private veld button2 Click(ckject sender, System.EventArgs
e)

{
Stream myStream;
StreamWriter sw;

if{saveFileDialogl.ShowDialog() == DialcgResult.OK)
{
if{{myStream = saveFileDialogl.Openkile()} !=
null)
{
SW = new StreamWriter (myStream);
sw.Write{this.textBoxl.Text}
sw.Close () ;
myStream.Close (] ;
}
1
this.Close();
}

fendregion
ffregion public methods

/// <summary>

/// mutator for the name of the root of the data

/7 </summary>

/// <param name="root">the name of the root node</param>
public void setRoot (string root)

{

this.rootElement = root;

1

/// <summary>

/// matator for the element name of the data

/< sammary>

/// <param name="element">the element name</param>»
public veild setElement {string element)

{

this.element = element;

}

/// <summary>
/// matator for the prefix to the data
/77 </summary>
/// <param name="prefix">the string that precedes the
/// data</param>
public vold setPrefix (string prefix)
{
this.prefiz = prefix;

1

/// <summary>

/// mutator for the length of the data

/// </summary>

/// <param mame="numChars">length of the data</param>
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public void setNumChars (string numChars)

{

i

this.numChars numChars;
this.isLength = true:;

}

//7 <summary>
/// mutater for the sufflx of the data
/7/ </summary>
/// <param name="suffix">string after the data</param>
public wvold setSuffix (string suffix)
{
this.suffix = suffix;
this.lisLength = false;
1

/// <summary>

/// calls private method to process the new rule
/i </summary>

public void addRule()

{

this.processRula();

}

/// <summary>

/// accessor to get name of root element
f// </summary>

/// <returnsrstring containing name of root
/// element</returns>

public string getRoot ()

{

return this.rootElement;

}
fendregion
fregion private methods

/// <summazry>

/// creates header info for XSLT template
/// </summary>

private void templateInit()

{

string header, ss5Beqg, rootTemp;

header = "<?xml vergion=\"1,0\" encoding=\"TIS0-B859~
l\rr?>n’.
gsBeg = "<xsl:stylesheet

xmlns:xsl=\"http://www.w3.0rg/1999/XSL/Transform\"
version=\"1.0\">" + nl + indl + "<xsl:output
method=\"xml\" indent=\"yes\" encoding=\"UTEF-B\" />";

reotTemp = indl + "<xsl:template match=\"/\">" + nl +
ind2 + "<zxsl:apply-templates select=\"text\"
/>" + nl + indl + "</xsl:template>";



this.xsltBeg += header + nl + nl + ssBeg + nl + nl +
nl + rootTemp;
}

/// <summary>
/// adds new rule to the current XSLT text
/) </ summary>
private void processRule ()
{
this.ruleCount++;

if (ruleCeount <=1)
this.addRootElement {} ;

this.addRuleTemp{) ;

this.textBoxl.Text = this.xsltBeqg + nl + nl + nl +
this.rootElTemp + nl + nl + nl;

for (int i = 1; 1 <= this.ruleCount; i++)
{
this.textBoxl,.Text += this.,rulel[i] +
this.addTestTempEnd({) + nl + nl + nl;

4

this.textBoxl.Text += this.addSSend{);
}

/// <summary>
/// adds ¥8L code for the root element
//7 </summary>
private vold addRootElement ()
{
string tempBeg, tempEnd, rootBeg, roctEnd, callBeg,
callEnd, delim, wval;

tempBeg = "<xsl:template match=\"text\">";
tempknd = "</xsl:template>”;

rootBeg = "<" + this.rccotElement + ">";
rootEnd = "</" + this,rootElement + ">";

callBeg = "<xsl:cell-template name=\"extract\">" + nl
+ indd + "<xsl:with-param name=\"text\"
select=\".\"/>";

callEnd = "</xsl:call-template>";
delim = "<zsl:with-param name=\"delimiter\"
select=\""" + this.prefix + "'"\"/>";

if {(this.isLength)
val = "<xsl:with-param name=\"length\"
select=\"" + this.numChars + "\"/>";
else
val = "<xsl:with-param name=\"suffix\"
select=\""'" + this.suffix + "'\"/>";

this.rootElTemp = indl + tempBeg + nl + ind2 +
rootBeg + nl + ind3 + callBeg + nl + ind4 -+
delim + nl + ind4 + val + nl + ind3 + callEnd +



nl + ind2 + rootEnd + nl + indl + tempEnd:
}

/// <summary>
/// adds %51 code for the rule template
// </ summary>
private void addRuleTemp ()}
{
string tempBeg, testBeg, elemBeg, elemkEnd, param,
rule;
string tempName = "extract";

1f {(this.ruleCount > 1)

{
tempName += this.ruleCount;
this.insertTempCall {tempName) ;

}

tempBeg = "<xsl:itemplate name=\"" + tempName + "\">»"
+ nl + indZ2 + "<xsl:param name=\"text\"/>" + nl
+ ind2 + "<xgl:param name=\"delimiter\"/>";

testBeg = "<uxsl:if
test=\"contains{$text,delimiteri\">";

elemBeg = "<" + this.element + ">";

elemfEnd = "</" + this.element + ">";

if {(this.isLength)
{
param = "<xsl:param name=\"length\"/>";
rule = "<xsl:value-of select=\"normalize-
space (substring(substring-
after ($text, $delimiter), 1, $length) ) \"/>";

else
{
param = "<xsl:param name=\"suffix\"/>";
rule = "<xsl:value-of select=\"normalize-
space (substring-before(substring-
after{Stext, 8delimiter), Ssuffixi}y\"/>";
1
this.rule[this.ruleCount] = indl + tempBeg + nl +

indZ2 + param + nl + ind2 + testBeg + nl + ind3
+ elemBeg + nl + ind4 + rule + nl + ind3 +
elemFnd;

}

/// <summary>

/// adds ®HSLT code for a template call

/7 </aummary>

/// <param name="tempName">the name of the template to be
/// called</param>

private void insertTempCall {string tempName)

{

string insert, callBeg, calliEnd, delim, wval;

callBeg = "<xsl:call-template name=\"" + tempMName +
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}

i1/
/17
/1
/1
/7

"™r>" + nl + indbd + "<xsl:with-param
name=\"text\" select=\",\"/>";

callEnd = "</xsl:call-template>";
delim = "<=sl:with-param name=\"delimiter\"
gelect=\""" 4+ this.prefix + "'\"/>";

if {this.isLength)
val = "<xsl:with-param name=\"length\"
select=\"" + this.numChars + "\"/>";
else
val = "<xsl:with-param name=\"suffix\"
SGIECtd\"1" + this.suffix + nr\1|/>";

insert = nl + nl + ind3 + callBeg + nl + ind4d + delim
+ nl + ind4 + val + nl + ind3 + callBEnd;

this.rule[this.ruleCount - 1] += insert;

<summary>

adds XSLT code to end xsl:if and xsl:template sections
</ summary>

<returnsra formatted string containing the end tags for

x3l:if and xsl:template</returns>

private string addTestTempEnd()

{

/17
7
/7
/77
/Y

string testind, tempEnd:

testEnd
tempbnd

i

"<fxeliif>";
"</xel:itemplate>";

return {(nl + ind2 + testEnd + nl + indl + tempEnd});

<summary>

adds the XSL stylesheet fooler

</summary>

<returns>a string representing the XSL stylesheet
fecoter</returns>

private string addSSend()

{
}

return "</xsl:stylesheet>";

fendregicn



//*****************-A-'k‘ic‘)r*************‘k*******‘k***‘ﬁr**********************

/7 Title: ImageToXML: Formb.cs
¥4 Ruthor: Chris A. McManigal
// Date: 11/01/2005

£/ Version: 1.0

//***********i*-ﬂr*******************************************************

using System;

using System.Drawing;

using System,Collactions;
using System.ComponentModel;
using System.Windows.Forms;

namespace ImageToXML
{

/// <summary>

/// provides GUI for user rule building

/17 </summary>

public class Formb : System.Windows,Forms.Form

{
fregion class variables
private System,Windows.Forms,Label labell;
private System,Windows,Forms.Label label2;
private System.Windows.Forms.TextBox textBRBoxl:
private System.Windows.Forms.label label3;
private System.Windows.Forms.TextBox textBox2;
private System.Windows,Forms.Label labeld;
private System.Windows.Forms.ComboBox comboRoxl:
private System.Windows.Forms.Label label5;
private System.Windows.Forms.TextBox textBox3;
private System.Windows,PFerms,TextBox textBoxd;
private System.Windows.Forms.Label labelb;
private System.Windows.Forms.Button buttonl;
private System.Windows,Forms.Button button2;
private System.Windows.Forns.TextBox textBox3;
private System.Windows.Forms.Label label?;

private Formd4 parent;
private bocl islengthy

/ 7/ <summary>

/// regquired designer wvariable

/// </ summary>

private System,ComponentModel.Ceontalner components = null;

#endregion

#region constructors

/// <summary>

/// default constructor

/77 </ summary>

public Tormd ()

{
£
// reguirsd for Windows Form Designer support
£

InitializeComponent (};
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}

/// <summary>

/// overloaded constructor that receives parent info
/// </summary>

/// <param name="parent"></param>

public Formb{Feormd4 parent)

{

InitializeComponent () ;

this.parent = parent; .
this.textBoxb.Text = this.parent.getRoot{};
1

#endregion

/// <summary>
/// clean up any rescurces being used
/77 </ summary>
protected override void Dispose{ bool disposing )
{
if{ disposing )
{
if (components != null)
{
components.,Dispose(};
}
}
base.Dispose( disposing };

}

#region Windows Form Designer generated code

/// <summary>

/// required method for Designer support - do not modify

/// the contents of this method with the code editor

/77 </summary>

private void InitializeComponent ()

{
this.labell = new System.Windows.Forms.Label();
this.labesl?2 = new System.Windows.Forms,Label():
this.textBoxl = new System.Windows.Forms.TextBox{);
this.label3 = new System.Windows.Forms.Label();
this.textBoxZ = new System.Windows.Forms.,TextBox(}}?
this.,labeld = new System.Windows.Forms,Label!{);
this.comboBoxl = new System.Windows.Forms.ComboBox ()
this.labelb = new System.Windows.Forms.Label();
this.textBox3 = new System.Windows.Forms.TextBox()};
this.textBoxd = new System.Windows.Forms,TextBox{) s
this.labelé = new System.Windows,Forms.Label (};
this.buttonl = new System.Windeows.Fcrms.Button();
this.button2 = new System.Windows.Forms.Button();
this.textBox5 = new System.Windows.Forms.TextBox({);
this.label7 = new System.Windows.Forms.Labell();
this.SuspendLayout () ;
/7
// labell
/7

this.labell.Font = new System.Drawing.Font{"Microsoft
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Sans Serif", 10F,
System.Drawing,FentStyle, Regular,
System.Drawing.GraphicsUnit.Point,
{{System,Byte) {Q)}};

this.labell,lLocation = new System.Drawing.Point (32,
24);

this.labell . Hame = "labell";

this,labell,Size = new System,Drawing.Size (176, 23);

this.labell.TabIndex = 0;

this.labell.Text = "Enter rule definitions below:":

/f

// labelZ

/7

this.label?,.Locaticon = new System.Drawing.Pointi{4g,
1123 ;

this.label?.Name = “label2";

this.label?, 3ize = new System.Drawing.Size (240, 23);

this.label2 . TablIndex = 1;

this.labelZ.Text = "Enter the name you would like to
give the data:";

this.labell . .TextAlign =
System.Drawing.ContentAlignment .MiddleLeft;

/!

// textRBoxl

!/

this.textBoxl.Location = new
System.Drawing.Point (288, 112);

this.textBoxl.Name = "textBoxl";

this.textBoxl.3ize = new System.Drawing.Size(1Z8,
20) ¢

this.textBoxl.TabIndex = 2;

this.tegxtBoxl.Text = "";

’

// label3

/

this.label3.Location = new System.Drawing.Point (48,
152y ;

this.label3.Name "labeld";

this.label3.5ize = new System.Drawing.Size (240, 23);

this.label3.Tablndex = 3;

this.label3.Text = "Enter the unique prefix that
precedes the data:™;

this.label3,TextAlign =
System.Drawing.ContentAlignment .MiddleLeft;

i

/i

// textBox2

v

this.textBoxZ2.Location = new
System.Drawing.Point (288, 152);

this.textBox2.Namne = "textBox2";

this.textBox2.8ize = new System.Drawing.Size (128,
200 ;

this.textBoxz.TabIndex = 3;

this.textBoxZ.Text = "";

v

// label4

/f



this.label4,.Location = new System.Drawing,Polnt (48,
1923 ;

this, labeld.Name = "labeld";

this.labeld,.Size = new System.Drawing.Size{ll2, 23):

thig.labeld,TabInder = 5;

this.labeld . Text = "The data terminates";

this.labeld,TextAlign =
System.Drawing,ContentAlignment .Middleleft;

I

// comboBoxl

//

this.comboBoxl.Ttems.AddRange (new object ] {

"by length",
"with a suffix"});

this.comboBoxl.Location = new
System.Drawing.Point (160, 15%2);

this.conmkboBoxl.Name = "comboBoxl";

this.comboBoxl.Size = new System.Drawing.Size (112,
21) ;

this.comboBoxl.TabIndex = 4;

this.comboBoxl.Text = " {Choose one)";

this.comboBoxl, SelectedIndexChanged += new
System.EventHandler {
this.comboBoxl SelectedIndexChanged);

r

// labelb

!/

this.labelb,Location = new System.Drawing.Point (288,
192 ;

this.labelb.Name = "labeld";

this.label5.5ize = new System,Drawing.Size{l20, 23);

this.labelb.TablIndex = 7;

this.lakel5.Text = "How many characters?";

this.labelb.TextAlign =
System.Drawing.ContentAlignment.Middleleft;

this.labelb.Visible = false;

/7

// textBox3

//

this.textBox3.Location = new
System.Drawing.Point (408, 192);

this.textBox3.Name = "textBox3";

this.textBox3.5ize = new System.Drawing.Size (32, 20);

this.textBox32.TabIndex = 5;

this.textBox3.Text = "";

this.textBox3.Visible = false;

//

// textBoxi

/7

this.textBoxd.lLocation = new
System.Drawing.Point (360, 182);

this.textBox4 . Name = "textBox4";
this.textBox4.Size = new System.Drawing.Size (128,
20);

this.textBox4.TabIndex = &;

_77_



this.textBoxd.Text = "";

this.textBox4.Visikle = false:;

!/

// labelég

!/

thig.labelb6.location = new System.Drawing.Point (288,
1923

this.label6.Name "label6";

this.label6.51ize = new System.Drawing.Size (72, 23);

this.labkel6.TabIndex = 9;

this,label6.Text = "Enter suffix:";

this.labelé.TextAlign =
System,.Drawing.ContentAlignment.MiddlelLeft;

this,labelt,Visible = false;

/7

// buttonl

//

this.buttonl.Location = new System.Drawing.Point (48,
2586} ;

this.buttonl.Name = "buttonl";

this.buttonl.TabIndex = 7;

this.buttonl.Text = "Save rule™;

this.buttonl.Click += new
System.EventHandler {this.buttonl Clickj:

//

// buttonZ

v

this.buttonZ.Location = new System.Drawing.Point (152,
256) ;

this.buttonz.Name = "button2";

thisg.buttonz.TablIndex = B;

this.button2.Text = "Cancel";

this.button2.Click += new
System.EventHandler (this.buttonZ Click);
//
// textBoxb
/'
this.textBox5.Location = new
System.Drawing.Point (288, 72);

this.textBox5b.Name = "textBox5h";

this.textBox5.5ize = new System.Drawing.Size (128,
20);

this.textBoxb.TabIndex = 1;

this, textBox5.Text = "¥;

v

// label?7

/

this.label7.Location = new System.Drawing.Polnt (48,
12) ¢

this.label7.Name = "label’7";

this.label7.8ize = new System.Drawing.Size (240, 23);

this.labkel7.TablIndex = 13;

this.label7.Text = "Enter the name of the root:";

this,label7.TextAlign =
System.Drawing.ContentAlignment MiddleLeft;

/7

// Formb



}

//

this.AutcScaleBaseSize = new System.Drawing.

13);
this.Client8ize =
this.Contreola.Add{this
this.Contrels.Add(this
this.Controls.,Add(this.button?);
this.Controls.Add{this.buttonl):
this.Controls,Add (this.textBox3)};
this.Controls,Add (this.comboBoxl) ;
this.Controls.Add{this.labeld);
this.Contrels.Add(this.textBox2};
this.Contreols.Add(this.label3);
this.Controls.Add(this.textBoxl);
this.Controls.Add{this.label?);
this.Controls.Add{(this.labell};
this.Controls.,Add(thiz,labelb);
this,Controls,Add (this.textBox4);
this.Controls.Add{this.labelg);
this.Name Y"EForm5'";
this.Text = "Rule";
this.Resumelayout (false};

.textBoxh) ;
.label?);

#endregion

new System.Drawing.Size (680,

Size (5,

638);

#region form control code

/// <summary>

/// determines which input box to show on form

/// </ summary>

private void comboBoxl SelectedIndexChanged(object sender,

System.EventArgs e)
{
if
{
this.isLength =

(this.comboBoxl.SelectedIndex ==

a3

true;

this.labelé6.Visible = false;
this.textBoxd.Visible = false;

this
this.

alse

this.
this.
this

}

/1
/7
e
i

<summary»

form for processing
</summary>

.labelb.Visible
textBox3.Visible

retrieves values from form,

true;
true;

isLength = false;
label5.Visible
.CextBox3.Visible =
this.label6.Visible
this.textBox4.Visible

false;
false;
true;
true;

and sends data to parent

private veid buttonl Click{object sender,
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System.EventArgs e)

this.parent.setRoot (this.textBox5.Text};
this.parent.setElement (this.textBoxl.Text);
this.parent,setPrefix(this, textBox2,Text)

1f {this.isLength)

this.parent,setNumChars (this.textBox3.Text);
else

this.parent.setSuffix{this.textBox4.Text}:;

this.parent,addRule{) ;
this.Cleosel();
}

/// <summary>

/// closes the form if the user cancels

/A </summary>

private void button? Click(object sender, System.EventiArgs
e)

{
this.Close(};

}

#endregion



//***'k***‘k********************-k*****-k**********************************

7/ Title: ImageToXML:TextGenerator.cs
/7 Author: Chris A. McManigal

/7 Date: 11/01/2005

/7 Version: 1.0

//*******************************w**********w**************************

using System;

using System.Windows,Forms;
using System.IO;

using IXOCR;

namespace ImageToXML
{
/// <remarks>
/// uses OCR to convert input image file into output text file
/// (basic EML)
/// </remarks:
public class TextGenerator
{
#region c¢lass variables
/7
// user-generated class variables
/7
private OCR fileOCR;
private string[] fileaArr;
private int arrIndex;

#endregion

fregion constructors

/47 <summary>

/// default constructor
/// </summary>

public TextGeneratcr{) { }

/77 <summary>
/// contructs TextGenerator by storing the list of input
/// Fllenames
/7 </summary>
/// <param name="fllesChosen"rarray cof image filenames
/// chesen for ceonversion</params
public TextGenerator (string[] filesChosen)
{
int i = 0;
fileArr = new stringifilesChosen.Lengthl];
foreach (string filename in filesChosen}
{
fileArr[i] = filename;
i++;

}
fendregion

#region public methods



/7 <summary>

/// public method that calls private methods to perform
/// OCR, add XML tags,

/// and write the output to a file

//f </summary>

/// <param neme="arrlndex">index indicating which file to
/1 use<d/param>

/// <param name="template">name of the XSLT template

/// chosen</param>

/// <returnsra string containing the name of the output XML
/// file</returns>»

public string getBasicXML {int arrindex, string template)
{

string text = "";
string basgic¥ML = "";
string filename = "";
this.arrIndex = arrindex;

text = performOCRI(};
basicXML = addBasicXML {(Text, template};
filename = writeToFile (baslicXML);

return filename;

}
#endregion
fregion private methods

/// <sumnary>

/// extracts text from the image using MODI OCR

/// </summary>

/// <returns>a string contalning text extracted from the
/// image</returns>

private string performOCR{}

{

LI
¥

string text =

filedCR = new OCR();
text += fileOCR.getText (fileArr{arrIndex], faise);

return text:

}

/// <summary>
/// adds required tags for XML format, including reference
/// to X8LT template
/7 </summary>
/// <param name="text">text extraced in OCR step</param>
/// <param name="template">name of template chosen</param>
/// <returnsra string containing the text from the image
/// plus XML/XSLT tags</returns>
private string addBasicXML (string text, string template)
{

string basiciML = "";

string headerXML = "<7?xml version=\"1,0\"



encoding=\"150-8859-1\"7>";
string header¥SLT = "";
string extension = "xslt";
string XSLTname = "";
string nl = Environment.NewLine;
string begNode = "<text>";
string endNode = "</text>";

¥SLTname += getFilename {extensicon, template):

header¥XSLT += "<?xml-stylesheet type=\"text/xsl\"
href=\"" + XSLTname + "\"7>";

basicXML += headerXZML + nl + header¥SLT + nl +
begNode + nl + text + endiode;

return basiceXML;

}

/// <summary>

/// writes text to file with .xml extensicn

/// </summary>

/// <param name="basicXML">text from the image plus

/// ¥ML/¥SLT tags</param>

/// <returnsr*a string containing the name of the output XML
/77 file</returns>

private string writeToFile (string basicXML}

{

string filename = "";
string extensicn®ld = ".tif";
string extensionNew = "Temp.xml”:

StreamWriter sw;

// replaces special character
basicXML = basicXML.Replace ("&", "and");

// replaces known OCR errors:

// n:n fOI " o

// "M" for "N" in gender

/7 "GE" for "C" in "C.P.A."

// Min"™ for "In" in "Rank in class"

// "out of" for "cut of" in ¢lass rank
// "otal Credits" for "otal Credits"

basiciML = basicXML.Replace ("™ ", ":"}:

basicXML = basicXML.Replace {["Sex: N, "Sex: M");

basic¥ML = basicXML.Replace {"Sex: H", "Sex: M");

basic¥XML = basicXML.Replace {"Sex: P", "Sex: F");

basicKML = basic¥ML.Replace ("C.P.A.", "G.P.A.");

basic¥XML = hasic¥ML.Replace {"Rank In", "Rank in"}:

basic¥ML = hasicXML.Replace ("cut of", "out of");

basicXML = basicXML.Replace ("otal Credits", "otal
Credits");

filename = filefArr[arrIndex].Replace (extensionCld,
extenslonNew) ;
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if {File.Exists(filename)}

new StreamWriter (filename) ;

I

SW

swW File.CreateText (filename) ;

sw.Write (basicXML};
sw.Close ()

return filename;

/// <summary>
/// generates output name given input filename
/// </summary>
/// <param name="inputName">name of input file</param>
/// <param name="extensionNew">output file
/// extension</param>
/// <returns>a string containing the output
/// filename</returns>
private string getFilename (string extensiconNew, string
inputName}
{
int count;
string(] fileParts;

string extension(Old = "";
string cutputName = "";
fileParts = inputName.Split('.'};

count = fileParts.length;

extensionOld += fileParts{count - 1];

outputName += inputName.Replace{extensionCld,
extensiconNew) ;

return cutputName;

}

#endregion



//***********-ﬂr********************1\-************************************

/7 Title: ImageToXML:Extractor.cs
/ Author: Chris A. McManigal

/7 Date: 11/01/2005

/7 Version: 1.0

//‘k***‘k*****-k-)r*-ﬁr*******************************************************

using System;

using System,IO;
using System.Xml;
using System.Xml.Xsl;

namespace ImageToxXML
{
/// <remarks>
/// extracts entities form the OCR results by applying an XSLT
/// transformation to the input XML file
/// </remarks>
public class Extractor

{

#regicon class variables

/7

// user-generated class variables
!/

private stringf{) fileArr;

private string XSLTtemplate = "";
#endregion

#regicn constructors

/// <summary>

/// default constructer
/// </summary>

public Extractor() [}

/// <summary>
/// contructs Extractor by storing the list of basic XML
/// filenames
[/ </summary>
/// <param neme="basicXML">array of basic XML
/// filenames</param>
/// <param name="templateMName">filename of the XSLT
/// template</param>
public Extractor (string([] basicXML, string templatelame}
{
int 1 = 0;
= new string[basicXML, Length];

foreach {string filename in basicXML)

{
fileArr{i] = filename;
i++;

}

X8LTtemplate += templateMame;



f#endregion

#region public methods

e
g
i
s
i
v
i
s

<summary>

public methed to extract perform the XSLT
transformation

</ summary>

<param name="arrIndex">the index of the file to be

transformed</param>
<returns>a string representing the output file's
name</returns>

public string applyTemplate {(int arrIndex)

{

}

string filename = "";
filenams += transform (fileArr{arrIndex]):
this.remcveTemps (arrindex)

return filename;

#endregion

#region private methods

Iy
e
i
7
s
fr/
i

<summary>
applies the XSLT template to the specified XML file
</summary>
<param name="XMLfile">the name of the XML file to be

transformed</param>
<returns>a string representing the output file's
name</returns>

private string transform (string XMLfile)

{

f/
i/
i/
s

string output = "";

string extensionOld = "Temp.xml";
string extensionNew = ".xml";
XmlDocument doc = new XmlDocument ()} ;

{slTransform trans = new XslTransform(};

doc.Toad (XMLfile);
trans.Load (X8LTtemplate):

cutput = XMLfile.Replace{extension0ld, extensionNew):
trans.Transform (XMLfile, output}):

return cutput;

<Summary>

generates output name given input filename
</summary>

<param name="inputName">name of input file</param>
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/// <returnsra string containing the output
/// filename</returns>
private string get¥ilename (string inputName)
{

string outputName = "";

string extension = "Temp.xml";

string extensionNew = ".xml";

outputName += ilnputName.Replace{extension,
cXtensionNew) ;

return outputNams;

1

/// <summary>
/// removes temp files creeated by TextGenerator
/7 </summary>
/// <param name="arrIndex">the index of the file to be
/// deleted</param>
private void remeoveTemps{int arrindex)
{
File.Delete(fileArr(arrIndex]);
1

#endregion



//***-k*-k-k**‘k***‘k*******‘**********‘k**********************************‘k*‘k

ImageToXML:DataMod.cs
Chris A. McManigal

/7 Title:

/7 Author:

Iy Date: 11/01/2005
/ Version: 1.0

//*********************************************************************

using System;
using System,Xml;

using System.Windows.Forms;

using System.Text;

namespace ImageToXML

// used for debugging

{

/// <remarks>

/// reads XML file for display, provides accesscrs and mutators

/// for entities, and writes changes to XML file

/// </remarks>

public class DataMod

{
#region class variables
/Y
// user—-generated class wvariables
/Y
private ¥XmlTextReader reader:
private XmlTextWriter writer;
private string filename = ™";
private string lname = "";
private string fname = "";
private string mname = "";
private string gender = "";
private string bmonth = "";
private string bday = "";
private string byear = "";
private string gmonth = "";
private string gday = "";
private string gyear = "";
private string gpa = "";
private string classrank = "";
private string classtotal = "'";
private string credits = "";

#endregion
#region constructors

/// <summary>

/// default constructor
/il </ summary>

pub:lic DataMod(){ }

/// <summary>

/// constructor that makes call to read all elements into
/// local variables

/// </summary>

/// <param name="filename">the XML file name</param>
public DataMod {(string filename)
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this.filename = filename;
reader = new XmlTextReader (this.filename):
this.readNodes ()} ;

¥

fendregion
fregion public accessors

/// <summary>
/// gets the filename
/// </summary>
/// <returns>the XML filename</returns>
public string getFilename ()
{
return filename;

i

/// <summary>

/// gets the last name

/77 </summary>

/// <returns>the student's last name</returns
public string getLastName (}

{
}

return lname;

/77 <summary>
/// gets the first name
/// </summary>
/// <returnsrthe student's first name</returns>
public string getFirstName ()
{
return fname;

1

/ 4/ <summary>
/// gets the middle name
/ /7 </ summary>
/// <returns>the student's middle name</returnsx
public string getMiddleName ()
{
return mname;

1

/// <summary>
/// gets the gender
/77 </summary>
/// <returns>the student's gender</returns>
public string getGender ()
{
return gender;

}

/// <summary>
/// gets the birth date



[/ </summary>

/// <returns>the student's birthdate</returns>
public string getBirthDate ()

{

string result = "";

if (bmonth.Length > 0 && bday.Length > 0 &&
byear.Length > 0)
result += (pbmonth + "/" + bday 4+ "/" + byear);

return result;

]

/// <summary>

/// gets the graduation date

/77 </summary>

/// <returns>the student's graduation date</returns>
public string getGradDate()

{

string result = "";

if (gmenth.Length > 0 && gday.Llength > 0 &&
gyear.Length > 0)
result += (gmonth + "/" + gday + "/" + gyear);

return result;

}

/// <summary>
/// gets the GPA
/// </summary>
/// <returns>the student's GPA</returns>
public string getGPA(}
{
return gpa;

}

/// <summary>

/// gets the class rank

/// </summary>

/// <returns>the student's class rank</returns>
public string getClassRank ()

{

string result = "";

if (classrank.Length > 0 && classtotal.Length > 0)
result += (classrank + "/" + classtotal);

return result;

}

/// <summary:>

/// gets the number of credits

/// </summary>

/// <returns>the student's total credits</returns>
public string getCredlts({)

{



return credits;

}
#endregicon
#region public mutators

//f <summary>
/// sets the last name
/77 </summary>
/// <param name="newLname">user-edited last name</param>
public void setlastName (string newLname)
{
lname = newlLname;

}

// /7 <summary>

/// sets the first name

[/ </summary>

/// <param name="newFname">»user-edited first name</param>
public void setFirstName (string newFname)

{

fname = newFname;

}

/// <summary>

/// sets the middle name

/// </summary>

/// <param name="newMname">user-edited middle name</param>
public void setMiddleName (string newMname)

{

mname = newMname;

}

/// <summary>

/// sets the gender

/// </summary>

/// <param name="newGender">user-edited gender</paran>
public wvoid setGender {string newGender)

{

gender = newGender;

}

/// <summary>
/// sets the birth date
/7 </summary>
/// <param name="newBdate">user-edited birth date</param>
public void setBirthDate (string newBdate)
{
string[] fileParts = newBdate.Split{'/");

if {fileParts.Length == 3)

{
bmonth = f£ileParts{0};
bday = fileParts[l]:
byear = fileParts[2];



}

/i) <summary>
/// sets the graduation date
/77 </aummary>
/// <param name="newGdate'">user-edited graduation
/// date</param>
public void setGradDate (string newGdate)
{
string{] fileParts = newGdate.Split('/");

if (fileParts.lLength == 3}

{
gnonth = fileParts{0]:
gday = fileParts[1l];
gyear = fileParts([2];

}

/// <summary>
/// sets the GPA
/7 </summary>
/// <param name="newGPA">user-edited GPA</param>
public veid setGPA (string newGPA}
{
gpa = newGPA;
}

/// <summary>
/// sets the class rank and class total
/77 </summary>
/// <param name="newRank">user-edited class rank and class
/// total</param>
public void setClassRank {string newRank)
{
string() fileParts = newRank.Split('/"):

if (fileParts.Length == 2)

{
classrank = fileParts|0];
classtotal = filePartsil];

}

/// <summary>

/// sets the number of credits

[/ </summary>

/// <param name="newCredits">user-edited number of
/// credits</param>

public void setlredits (string newCredits)

{

credits = newCredits;

}

/// <summary>
/// writes the local variables to file
/77 </summary>



public void updateXML ()
{
writer = new XmlTextWriter{this.filename,
Encoding.UTF8) ;
writer.Formatting = Formatting.Indented;

writer .WriteStartDocument {};
this.writeElements{writer);
writer.WritekEndDocument {);

writer,Flush{);
writer.Close{};

}

/// <summary>

/// writes all the data elements and their values to XML
[/ file

/7 </summary>

/// <param name="writer">the XML text writer used toc send
/// the data to file</param>

public void writeRlements (¥mlTerxtWriter writer)

{

writer.WriteStartElement ("transcript");

writer .WriteStartElement ("studentname") ;
writer.WriteElementString("last", lname);
writer.WriteRlementString("first"”, fname);
writer .WriteElementString {"middle", mname):;
writer.WriteEndRElement(};

writer.WriteElementString ("gender"”, gender);

writer WriteStartElement ("birthdate);
writer .WriteRlementString ("month"™, bmonth);
writer .WriteElementString ("day", bday):
writer.WriteElementString("year”, byear);
writer .WriteEndElement ()} ;

writer,WriteStartElement ("graddate"};
writer.WriteElementString ("month", gmonth);
writer.WriteElementString("day", gday):
writer.WriteElementString ("year™, gyear):
writer ,WriteEndElement (};

writer.WriteElementString(“gpa”, gpa):

writer . WriteStartElement ("class");
writer.WriteElementString ("rank", classrank):
writer ,WriteRlementString {("total™, classtotal);
writer.WriteFndElement () ;

writer .WriteElementString ("credits", credits):

writer.WriteEndElement{);

}

#endregion



fragion private methods
/// <summary>
/// walks through node tree storing entities in local
/// variables
/// </ summary>
private vold readNodes ()}
{
int childCount = 0;

this.reader.MoveToContent () ;

while (this.reader.Read{))
{
if {this.reader.NodeType ==
XmlNodeType. Element)

awitch (this.reader.LocalName)
{
case "studentname®:
while (childCount < 3 && this.reader.Read(})
{
if{this.reader.NodeType ==
¥mlNodeType.Element)
{
switch{this.reader.LocallName)
{

case "last":
lname 4= this.reader.ReadStringl);
childCount++;
break;
case "first':
fname += this.reader.ReadString{);
childCount++;
break;
case "middle™:
mname += this.reader.ReadString(};
childCount++;
break;
default:
break;

}

childCount = 0Q;
break:

case "gender":
gender += this.reader.ReadString(}:
break:
case "birthdate":
while {(childCount < 3 && this.reader.Read(})
{
if (this.reader.NodeType ==
XmlNodeType,Element}



}
}

switch {this,reader.LocalName)

{

case "month":

bmonth += this.reader.ReadString():
childCount++; '

break;

case "day":

bday += this.reader,ReadString();
childCount++;

break;

case "year":

byear 4= this.reader.ReadString():
childCount++;

break;

default:

~ break;

childCount = 0;

break;

case "graddate™:
{(childCount < 3 && this.reader.Read(})

while

{

if

}
}

(this.reader.NeodeType ==

XmlNodeType.Element)

switeh (this.reader.LocalName}

{

case "month™:

gmenth += this.reader.Read3tring(};
childCount++;

break;

case "day":

gday += this.reader.ReadString{);
childCount++;

break;

case "year':

gyear += this.reader.ReadString();
childCount++;

break;

default:

break;

childCount = 0;

break;

case "gpa":
gpa += this.reader.ReadStringi);
break:;
case "class":
{childCount < 2 && this.reader.Read(})

while

{

if

{this.,reader.NodeType ==

XmlNodeType ,Element)
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switch (this.reader.LocalName)
{
case "rank":
classrank +=
this,reader.ReadString{};
childCount++;
break:
case "total":
classtotal +=
this.reader.ReadsString() ;
childCount++;
brealk;
default:
break;

}
}
childCount = Q;
break;
case "credits":
credits += this.reader.ReadString(};
break;
default:
break;

this.reader.Closel(};
}

#endregion



/’/******************-k-k**-k*-k**-k-k************************
// Default XSLT template

//****************‘k*'k***************‘k‘k*******‘k*********

<txml version="1.0" encoding="I50-8859-1"72>

<xsl:stylesheet zmlns:xsl="http://wWwww.w3.org/19%9/X5L/Transform”
version="1.0">
<xsl:output method="xml" indent="yes" encoding="UTF-8" />

<xsl:tenplate match="/">
<x3l:apply-templates select="text" />
</xsl:template>

<xsl:template match="text">

<transcript>
<xsl:call-template name="extract">
<xsliwith-param name="text" select="."/>

<xsl:iwith-param name="deliniter"™ select="'&#58;'"/>
</xsl:icall-template>
</transcript>

</xsl:template>

<x3l:template name="extract">
<xgl:param name="text"/>
<xsl:param name="delimiter"/>

<xsl:choose>
<xsl:when test="contains ($text, 3delimiter)">

<x8l:if test="substring(substring-before($text, Sdelimiter)
(string-length(substring-before($text, §delimiter
- string-length('School’}}) + 1)='Schoocl’
or substring{substring-before($text,5delimiter),
(string-length (substring-befaore ($text, $delimitexr)}
- string-length{'Address')} + 1)='Address'
or substring({substring-before($text,$deliniter),
(string-length (substring-before (Stext, 5delimiter)}
- string-length{'County'}) + 1l)='County’
or substring{substring-before($text,$delimiter},
(string-length (substring-before ($text, Sdelimiter})
- string-length("Phone')} + 1)='Phone’
ll>
<xsl:call-template name="extract">
<yxsl:with-param name="text" select="substring-
after{Stext, $delimiter}"/>
<xsl:iwith-param name="delimiter" select="$delimiter™/>



</x3licall-template>
</x3l:if>

<xsl:if test="substring(substring-before ($text, $delimiter),

{string-length{substring-hefore{Stext,Sdelimiter))
-~ string-length('Name')) + 1)='Name'">

<studentname:>
<xslicall-template name="getname":>
<xsl:with-param name="fullname" select="normalize-

gpace (substring-after (Stext, $delimliter))"/>

</xslicall-template>

</studentname>

<xsl:call-template name="extract’>
<xsl:iwlth-param name="text" select="substring-
after(Stext, Sdelimiter)"/>
<xsliwith-param name="delimiter" select="Sdelimiter"/>
</wslicall-template>
</xsl:if>

<xsl:1f test="substring{substring-before($text,$delimiter),
{(string-length{substring-hefore{$text, Sdelimiter)}
- string-length('Sex')) + 1l)='Sex'">»
<gender>
<xsl:value-of select="normalize-space(substring{substring-
after{Stext, 8delimiter),1,2))"/>
</gender>

<xsl:call-template name="extract">
<xsl:with-param name="text" select="substring-
after{$text, Sdelimiter)”/>
<xsl:with-param name="delimiter" select="$delimiter"/>
</xsl:call-template>
</xsl:if>

<xsl:if test="substring{substring-before (Stext,Sdelimiter),
{string-length (substring~before{$text, delimiter))
- string~length{'Birth Date'}) + 1)='Birth Date'">
<birthdate>
<xsl:call-template name="getdate">
<xsl:with-param name="fulldate"
select="normalize-space {substring{substring-
after (Stext, Sdelimiter),1,9))"/>
</xsl:call-template>
</birthdate>

<xsl:call-template name="extract">»
<xsl:with-param name="text" select="substring-
after ($text, sdelimiter)"/>
<xgliwith-param name="delimiter" select="Sdelimiter"/>
</xslicall-template>
<frslilfs>



<x8l:1f test="substring(substring-before(Stexi:, Sdelimliter),

{(string~length{substring-before{$text, fdelimiter))
- string-length('Graduation Date')) + 1l)='Graduation
Date!' ">

<graddate>
<xsl:call-template name="getdate">

<xsl:with-param name="fulldate"
select="normalize-space (substring{substring-
after($text, $delimiter),1,9))"/>

</xsl:call-template:>

</graddate>

<xgl:call-template name="extract'">
<xsl:with-param name="text" select="substring-
after {(5text, 83delimiter)"/>
<xsl:with-param name="delimiter" select="$delimiter"/>
</xsl:call~template>
</xsl:if>

<xs5l:if test="substring(substring-before ($text, Sdelimiter),
{string-length{substring-before{itext,$delimiter})
- string-length('G.P.A.")) + 1)="G,P,A,"">
<gpa>
<xsl:value-of select="normalize~space (substring(substring-
after ($text,Sdelimiter;,1,9))"/>
</gpa>

<xsltcall-template name="extract":>
<xsl:with-param name="text” sgelect="substring-
after (5text, $delimiter}"/>»
<xsl:with-param name="delimiter" select="8&delimiter"/>
</xsl:icall-template>
<fusl:iif>

<xgl:if test="substring(substring-before ($text, $delimiter),
{string-length{substring-before($text,5delimiter})
- string~length({’'class’')}) + l)='class'">
<class>
<xsl:call-template name="getclassrank">
<xsl:with-param name="classrank"
select="normalize-space (substring(substring-

after {S$text, $delimiter),1,15)}"/>

</xsl:call-template:
</class>

<xsl:call-template name="extract">»
<xsliwith-param name="text" select="substring-
after ($text, $delimiter) />
<xsl:with-param name="delimiter" select="5delimiter"/>
</x8licall-template>
</xgledif>



<x5l:if test="substring(substring-before(S$text,$delimiter},
(string-length{substring-before($text, $delimiter)}
~ string~length({'Credits')) + 1}='Credits'™>
<credits>
<xsl:value-of select="normalize-space{substring(substring-
after (Stext,$delimiter),1,6))"/>
</credits>

<gsl:call-template name="extract'>
<xsl:with-param name="text” select="substring-
after {(Stext, Sdelimiter)"/>
<xs5l:with-param name="delimiter" select="Sdelimiter"/>
</xsl:call-template>
</uslrifs

</xsl:when>
<xs5l:otherwise/>

</xsl:chocse>
</xsl:template>

<xslttemplate name="getname">
<xsliparam name="fullname"/>
<xslivariable name="comma" select="'&#44;'"/>
<xsl:variable name="space" seleclt="'5#32;""/>

<last><xsl:value-of select="normalize-space{substring-
before{$fullname, Scomma) )" /></last>
<first»<xsl:value-of select="normalize-space {substring-
before (normalize-space (substring-
after ($fullname, $comma) ), $space} ) "/></first>
<middle>r<xsl:value~of select="normalize-space{substring-
beforef{substring-after(normalize-space (substring-
after{$fullname, $comma) ), $space}, fspace) ) "/></middle>

</xsl:template>

<xsl:template name="getclassrank">
<xzsl:param name="classrank"/>
<xslivariabkle name="sep" select="'cut cf'"/>
<xsl:variable name="space" select="'&#32;'"/>

<rank><xsl:value-of select="normalize-space(substring-
before(Sclassrank, $Ssep) " /></rank>

<total><xsl:ivalue~of select="normalize-space(substring(normalize-
space {substring-after {$classrank, $sep)),1,3) )"/ ></total>

</xsl:template>
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<xsl:template name="getdate">
<xsl:param name="fulldate"/>
<xs5l:variable name="delimiter™ select="'&#d47;'"/>

<month><xsl:value-of select="normalize-space {substring-
before(Sfulldate, Sdelimiter)} )" /></month>
<day>»<xsl:value-of select="normalize-space (substring-
before (substring-
after($fulldate, Sdelimiter}, $delimiter) )" /></day>
<yearr»<xsl:value-of select="normzlize-space (substring-
after{substring-
after{$fulldate, Sdelimiter}, 3delimiter} )"/ ></year>

</xsl:template>

</xsl:istylesheet>
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