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Abstract

Internationalization is the process of developing software in a culturally neutral manner.  All language and data formatting elements are inserted into the program when it is run.  This thesis explores how language and cultural issues affect software and how the internationalization process deals with these effects.  It also summarizes what is being done in the current software industry to meet the growing demands of the global market.

The research conducted for this thesis focused on obtaining a better understanding of how internationalization affects the normal software development lifecycle.  The author developed a framework, based on her research, for integrating internationalization into the software development lifecycle.  In order to test the framework, she developed a program and thoroughly documented its progression through the stages of the software development lifecycle following the Waterfall Model.

To conclude her research, the author updated the initial framework in light of practical knowledge gained during the development process.  She also recommended areas for further study.
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Background Research

A Case for Software Globalization

In 1913 Henry Ford perfected the assembly line process, revolutionizing the infant automotive industry.  With innovators such as Ford, Chevrolet, and the Dodge brothers, the United States soon became a leader in the automobile industry (Smith).  For the next sixty years these manufacturers were powerhouses of production in the United States.  In the 1970’s several Detroit auto manufacturers decided to break into the Japanese market.  They met with dismal failure despite enormous advertising campaigns.  Their automobiles simply contained too many cultural flaws to be acceptable to Japanese consumers.  The steering wheels were on the wrong side of the car.  The seats were not built to accommodate the smaller build of the Japanese driver.  The engines performed poorly on Japan’s low-octane fuel.  The side mirrors did not fold up to allow the cars to squeeze down narrow streets (Johnston & Associates).  In other words, the automobiles did not meet some of the basic consumer needs in that market so they were not purchased.  The automakers learned from their mistakes and began giving as much weight to the needs of consumers in markets abroad as they did to consumers in their home market.  The painful lesson learned by the American automakers, now faced with stiff global competition, should be taken seriously by American software developers, who still hold a fairly firm grasp on their market share.   

The American market has historically been both the largest producer and consumer of computer software, consequently many companies have made quite a handsome profit selling software solely in the United States (Mitchell).  With such a relatively homogenous market it was unnecessary for developers to consider cultural variants.  Other countries, where software began to be developed, did not have this luxury.  Because their home markets were so small, either geographically or economically, countries like Germany, India and Japan needed to sell their products abroad simply to acquire a large enough market share to compete.  This has meant that American companies, by the very nature of their good fortune, have found themselves slightly lagging in product globalization.

The term globalization, as described by the Localisation Industry Standards Association (LISA), “addresses the business issues associated with taking a product global.  In the globalization of high-tech products this involves integrating localization throughout a company, after proper internationalization and product design, as well as marketing, sales, and support in the world market” (“LEIT Phase 1 Final Report”).  The concepts of localization and internationalization will be discussed later.  For now, it is enough to understand that globalization may be used to describe steps taken by a company to sell their product outside of the home market.  Although it is as important to globalize the company - managerial hierarchy, marketing strategies etc. as well as the product, the effect of globalization on the business practices of software companies is beyond scope of this thesis. 

There are many factors driving American firms to sell their products abroad; the first of these is economic.  Although the majority of the large software firms are still American, the rest of the world is not standing still.  Companies like Germany’s SAP and Canada’s Corel have become leaders in their sectors - database and graphics software respectively.  India has a one billion dollar software industry and Japan is the second largest software producing country behind the United States (Mitchell).  Their success means more competition for American firms, not only in markets abroad, but also in the American market.

Another factor that has been driving software companies to produce globalized software is the requirements of multi-national companies.  According to a survey conducted by the United Nations, as of 1992 there were 36,000 parent transnational corporations.  They define a multinational corporation as one that controls assets in two or more countries.  Furthermore, the UN estimates that these corporations have some 172,000 national branches (Buencia, 7).   As these corporations purchase software for their databases, bookkeeping and other business functions, it is only logical that the ability to buy one product that would function consistently in all locations and for all employees would be highly valued.  

The Internet will also fuel the demand for global software.  Companies such as Yahoo, Amazon and Excite that offer web sites in a variety of languages and sell products between international locations will need software that can handle cultural variants in customer preferences, mailing addresses, payment methods and currencies.  The demand, posed both by multinational corporations and online businesses, shows no prospect of slowing in the near future.

American technology businesses have been slow to accept the fact that in order to compete they will need to begin developing products with a “truly global vision” (Marvin).  Software as a commodity has only been around since 1969, when the Justice Department forced IBM to begin selling software separate from its machines.  Additionally, American firms did not begin seeing the need for software localization until about 15 years ago (Esselink, 6).  Many companies are still reluctant to pursue internationalization despite the fact that at least half of their revenue as a whole is now generated outside of the United States (Marvin) and the highest growth markets are projected to be outside of the United States (Brandon and Rohde).  

There are companies, however, that are beginning to accept this new direction.  Sun Microsystems decided there was a need to globalize the company after an audit report stated that between six and twenty percent of their profit was at stake if they did not globalize, especially their product line (Rowles).  The realization is gradually dawning on other companies as well.  Those that realized earlier a need to sell internationally are further ahead in the globalization of their company.  Because Microsoft’s internationalization strategy has matured to the point where foreign versions of their software can be released simultaneous to the American version, foreign sales account for more than 60% of their revenue (Brandon and Rohde).  Before the current state of the software industry is discussed in any further depth, a little more will be said about the evolution of globalization.

History of Software Globalization

When American firms began to sell software overseas, it was generally the same software that they were selling in the United States.  The software was localized for American designers, who just happened to share a locale with the American consumers.  Localization involves “taking a product and making it linguistically and culturally appropriate to the target locale (country/region and language) where it will be used and sold (“LEIT Phase 1 Final Report”).  In other words, American software firms were creating software, the interface of which used American English and which supported only American conventions.  When the software was initially sold overseas, no modifications were made to adapt it to the language or culture of these new users, who were expected to know English and work around any other difficulties that arose.  As the industry matured, overseas companies began developing software designed for their own locales, as well as the locales of customers outside of their home country.  This development raised the bar.  Customers that before were willing to work with software localized for Americans because it was the only available software increasingly demanded that software be developed with their needs in mind.

Gradually, American software firms began to address the needs of their customers abroad by translating software.  Their goal was to localize software, at least to the point that international consumers would buy it.  Before this discussion on localization and the various methods used to achieve it can be continued, it is instrumental to understand the areas of a software product that are affected by the usage locale.

Locales and How They Affect Software

There are many areas within a software program that are sensitive to the environment in which it is operated.  When discussing the issues involved in localizing software, we are going to ignore issues dealing with the operating system or hardware needed to use a given piece of software, understanding that those variables also affect the overall design.  Keep in mind though, that some of the ways in which processes are “genericized” to accommodate internationalization may share similarities with methods used to make software compatible across hardware and operating system platforms.  

A locale, as was briefly touched on earlier, is a country or region sharing a common language, in which a product will be sold.  For example, English-speaking Canada is one locale; French-speaking Canada is a second.  Locales are not necessarily determined by country or language alone and what is currently considered an individual locale may differ between software development houses.  For the purposes of localizing software, the International Standards Organization recommends that a Formal Definition of Cultural Conventions be synthesized for each “cultural environment” (ISO/IEC, Information Technology - Framework for Internationalization).  To better understand the need for such a standard, let us analyze briefly the areas of a software program, which are affected by the cultural conventions of a given locale.  

Alvin Yeo, in an article he wrote for the SIGCHI Bulletin, stated that cultural factors affecting the design of software could be broken down into two categories: overt factors and covert factors.  Overt factors are those, which are “tangible, straight forward and publicly observable elements” (Yeo).  Among these factors are those dealing with language and data format.  He describes covert factors as dealing “with the elements that are intangible and depend on culture or ‘special knowledge’” (Yeo).

Overt Factors

Language is perhaps one of the most overt and defining elements of a cultural locale.  About 3000 spoken languages are thought to be currently in use.  While only slightly more than one hundred of these are written, that is still a significant number when one considers all the ways in which they may vary (ISO/IEC, Information Technology - Framework for Internationalization).  Languages may differ in the characters used to represent them, the order of the words in their sentences and the direction in which their texts are written, to name a few.  These language semantics have a profound effect on screen layout, input and output methods, system and error message creation, sorting and character representation.  Let us look at these issues more closely.  

Character Representation

Character representation is the cornerstone upon which all other language issues are built.  Without the ability to display, manipulate and save characters in native ‘alphabets’, none of the other language dependencies can be localized.  The Unicode Standard 2.0 defines characters as “the smallest components of written language that have semantic value.”  Characters include not only the letters used in a language, but also punctuation or other symbols that accompany natural and technical text representation (Unicode Consortium).  However, the standard draws a distinction between a character and a glyph.  A glyph is the “shape that characters can take when they are rendered or displayed.”  The most notable way glyphs change character display is through font variance.  The character ‘A’ is represented in memory and manipulated by functions in the same manner regardless of whether it is displayed as ‘A’, ‘A’, ‘A’, or ‘A’.  Letters and symbols are stored and manipulated as characters separate from the glyph information needed to display them.  For more in depth treatment of glyph rendering issues, the reader should consult the most recent Unicode Standard. 

In order for a computer to store characters and display them on a screen they must have a numeric representation, which the computer can interpret.  A list of the representations for a given group of characters in one or more languages is called a character set.  The character set historically used to store and display characters in American computing is ASCII (American Standard Code for Information Interchange).  In ASCII, only seven bits are used to represent a character encoding.  An eighth bit is often used to hold control information.  ASCII only supports the basic characters of the Latin alphabet.  This means English is the only major language completely supported by ASCII.  Several other languages can be accommodated by simple character substitutions.  For example, the German character ü, not supported by ASCII, can be represented as ue, two separate characters that are supported by ASCII.  Due to the limited nature of ASCII, other character sets have been standardized to accommodate various language groups.  The character set necessary to accommodate a particular language is one attribute of a locale.

 Table 1.  ISO Standard character sets
	Character Set
	Language(s) Supported
	Bits Used

	US-ASCII/ISO 646)
	English
	7 bits for character representation

1 bit for control characters(optional)

	ISO 8859-1
	Europe, Latin America
	8 bits (7 bit compliant)

	ISO 8859-2
	Eastern Europe
	8 bits (7 bit compliant)

	ISO 8859-3
	Southeastern Europe & other misc.
	8 bits (7 bit compliant)

	ISO 8859-4
	Scandinavia/Baltic
	8 bits (7 bit compliant)

	ISO 8859-5
	Cyrillic
	8 bits (7 bit compliant)

	ISO 8859-6
	Arabic
	8 bits (7 bit compliant)

	ISO 8859-7
	Greek
	8 bits (7 bit compliant)

	ISO 8859-8
	Hebrew
	8 bits (7 bit compliant)

	ISO 8859-9
	Latin5, same as 8859-1 except Turkish replaces Icelandic
	8 bits (7 bit compliant)

	ISO 8859-10
	Latin6, Lappish/Nordic/Eskimo Languages
	8 bits (7 bit compliant)

	ISO 10646 (Unicode)
	All languages
	16-bit


Table 1 illustrates some of the character sets currently used in software development.  ISO 8859-x is one contiguous character set.  ASCII is a subset of ISO 8859.  The International Standards Organization (ISO) standard represents all the characters in the ASCII standard with the same numerical representation, but adds support for additional national characters.  Although eight bits are reserved to represent each character, the eighth bit is not used in order to make the character set more compliant with software programs that only allow for seven-bit characters (Geschwind).  Seven- and eight-bit character sets are only partial solutions, however.  The only standard that fully supports all documented scripts is Unicode.

Unicode is a character set standard that relies on representing every character using 16-bits of memory instead of the eight used by ASCII and many other sets.  It is referred to as a two-byte or double-byte character set.  This is the only way by which all known characters can be grouped together into one character set.  To be a completely internationalized product, a piece of software must be able to handle any character, which might be implemented by a localized version of the product.  This means ability to manipulate Unicode characters. 

Because it is a double-byte (16 bit) character set, Unicode presents many problems to a programmer traditionally versed in code that manipulates ASCII based text.  For example, a program might read in data one byte at a time and consider each chunk read to be one character.  Or, a word processing program that allows a user to move the cursor around with the arrow keys may rely on a sub-function that jumps forward one byte in the text every time the right arrow is pressed.  These are two examples where the ASCII standard of single-byte character representation is often hard-coded into the logic of the program.  Once this has been done, the program must necessarily be rewritten in order to accommodate double-byte character sets.

The definition of a text element is another issue affecting the way in which a program is coded.  If a character is the atom of a language, that is the smallest unit with individual value, then a text element is a molecule.  In English, each letter is an autonomous text element.  However, in other languages such as Spanish, this is not the case.  In Spanish, the letters ‘c’ and ‘h’ are considered to be separate text elements unless they are displayed together as ‘ch’ in which case they are considered to be one text element.

Sorting is perhaps the task where the definition of a text element has the greatest impact.  English follows a strict character-by-character sorting method based on the Latin alphabet.  In an English dictionary entries are sorted into categories based on the first character in the word.  The words are then further sorted alphabetically by individual characters.  A similar look at a Spanish dictionary shows that entries are not categorized by first character alone.  When ‘ch’, two distinct characters, begin a sentence they are considered to be one text element.  Therefore, the dictionary is divided into sections for a,b,c,ch,d etc.  Programming methods, which rely on sorting words character by character, instead of by text elements, are insufficient for many locales, as are methods that only allow for one sort order.  Some languages have multiple sort orders, depending on context.  Japanese, for example, has several sort orders including Stroke, Pitch and Casing, Pronunciation, and Ascending Lead Byte (Belge, 23).

Text Representation

Language also affects the layout of the user interface including the space allotted to various visual elements such as buttons, menus and windows.  Messages translated from English to another language are often 40% longer (Belge, 21).  If the size of an interface component cannot be altered for different locales, the translator may need to truncate or alter the text, running the risk that the text message will become ambiguous or erroneous.  

Text affects not only interface elements but also string buffers.  In many cases, the length of a string buffer, used to hold a piece of text, is hard-coded into the program.  When the programmer does this, he or she is making some assumption about the nature of the text.  Given the differences in length exhibited by similar texts in different languages, this assumption, while accurate for one language, is often false for another.  To fix this problem, buffers should always be allocated dynamically.

Language direction also shapes the user interface and the function of the program at the code level.  Languages such as Hebrew and Arabic, which are written from right to left, will, for the most part, have a mirror image user interface to what we are used to in the United States.  User interfaces for locales supporting text written vertically may have their menu items moved from the top and bottom of the screen to the sides.  Language direction determines how the cursor moves as text is typed and how text appears on the screen.  The issue is further complicated by the fact that in some languages such as Arabic, the majority of the language may be written in one direction (right to left) while numbers are written in another (left to right).

Programmers often try to avoid redundant programming by using string concatenation, reusing certain text slices in different contexts.  However, this practice makes localization difficult.  One English word may have multiple meanings in another language, depending on the context.  For example, a programmer needs to create two strings: “wrong file” and “wrong directory.”  He or she could store the word “wrong” once in a variable called $wrong and the words “file” and “directory” in variables $file and $directory respectively.  The desired strings could then be made by concatenating the variables $wrong.$file to create “wrong file” and $wrong.$directory to create “wrong directory.”  This works for English because the word wrong has no gender or context specific changes when used for these two separate nouns.  In Italian, however, this is not the case.  “Wrong file” translates to “file errato” and “wrong directory” translates to “cartella errata.”  The Italian word for wrong, errato, takes different endings depending on the gender of the noun.  The string concatenation routine used in the English version produces incorrect results in the Italian version.  

This example also illustrates another problem with string concatenation.  The order in which words appear in a sentence changes from language to language.  Whereas in English the two demonstration strings were ordered adjective, noun, in Italian the ordering was noun, adjective.  When string concatenation is used in a program, the order of variables need often be switched and new variables may need to be added to account for differing gender circumstances.  In other words, changes need to be made to the structure of the program, not merely the data it manipulates, increasing the likelihood of error.

Data Formatting

Besides language, data formatting and collection are the best-understood locale issues.  This includes the type of information presented and the way in which it is presented.  The representation of currency amounts, time and date formats; units of measure, and number formatting are some of most prominent variables.

Table 2.  Differences in data formatting exhibited by two similar locales
	Data Format
	American English
	Standard German

	Long Date Format
	May 1, 2000
	1. Mai 2000

	Short Date Format
	1/5/00
	5/1/00

	Currency
	$1,000.00
	1.000,00DM

	Common Time Format
	1:23 PM
	13.23 

	Address Format
	414 E. Clark St.

Vermillion, SD 57069
	Frauenstrasse 61

48151 Münster

	Telephone Number
	1-605-677-5333
	03661/34254

	Units of Measure
	English (feet/pounds)
	Metric (meters/grams)

	First Day of the Week
	Sunday
	Monday


Table 2 illustrates some of the data formatting differences inherent between two, similar cultures.  This table is far from comprehensive concerning the two cultures listed and it does not even address the chiasmic differences that exist between data formats for American English and Asian or Middle Eastern locales. 

Such formatting issues are not just cosmetic.  Errors can result when there is a misunderstanding between the user and the program as to the format of data.  Take for example a program, which takes as input two dates and responds with the number of days between them.  Given the inputs from the user: 4/3/00 and 5/6/00, the computer may read them as being April 3, 2000 and May 6, 2000 and return an answer of 33 days.  This would occur because the programmer had anticipated that the number before the first forward slash represented the month, followed by the day and year.  However, if the user came from Western Europe, when he or she input those dates, March 4, 2000, and June 5, 2000, were intended.  The date format in Western Europe is day/month/year.  The program functioned correctly according to its specifications but because the programmer thought about his own locale during the design phase, the program was not generic enough to handle data from other locales.

The calendar issues above only describe problems formatting dates within the Gregorian calendar.  Not everyone in the world uses that system.  In China, a lunar calendar is used and extra months are added to it in a 60-year cycle to keep it synchronized with the solar calendar.  The Islamic calendar is also lunar and began annual enumeration at year 622 A.D.  Additionally, under this system, sundown determines the switch from one day to the next, not midnight (Belge, 23).  Finally, in many Middle Eastern countries such as Saudi Arabia, the “weekend” days are Thursday and Friday.  Early, American-centered software products accounted for none of these calendar variations.   

Data collection, the type of information collected from the user, can vary from locale to locale as well.  Forms, databases and other types of programs designed to store and manipulate data are especially affected by this variety.  Take for example a typical invoice used in an American company.  It might contain information about the address and telephone number of the supplier.  A software program used to track the invoice information might contain fields such as area code, phone number, street address, city, state and zip code.  These pieces of information, although standard within the United States, will most likely vary abroad.  Many countries do not have states or do not use the state or province name in the postal address.  Also, zip code is a uniquely American concept.  Other countries may or may not have postal codes and if they do, the codes may not be in the same format.  Other pieces of data that are often collected in the United States, but may not be applicable in other countries, include driver’s license numbers, social security numbers and mother’s maiden name.    A piece of software that required users in other countries to enter this information may to be confusing or unusable.

Covert Factors

Not all effects of locale are as concrete and observable as the ones we have recently discussed.  There are also more subjective elements that are affected by locale. Two examples of these are metaphors and visual elements.  In computer science, metaphors are used in the design of system interfaces to help the user better understand the system.  Even casual computer users have most likely encountered some of these metaphors:  desktop, window, menu, cutting, pasting, etc. (Preece, 142).  Metaphors aid the user’s understanding by drawing on knowledge the user already has associated with the item used in the metaphor.  For example, the concept of cutting paper and pasting it into a new location contains an understanding of a physical process with expected outcomes.  Transferring that knowledge onto the computer system helps the user to understand what will happen when they cut text and paste it elsewhere.

 
Metaphors can by problematic.  Designers spend a good deal of time choosing the appropriate metaphors to relay concepts to the user.  An unclear or misunderstood metaphor can be worse than no metaphors at all.  The problem encountered by software designers, when software is being translated to another cultural locale, is that the shared understanding of metaphors is often culturally specific.  For example, a graphic of a mailbox with a waving red flag used to appear on the author’s computer to announce new email.  While this metaphor worked fine in the United States where there are red flags on most mailboxes, in other countries this has never been practiced.  The user would not be able to draw any association between the real and the virtual red flags - thus negating the benefit of the metaphor.  Alan Dix stated that it “should not be assumed that a metaphor will apply across national boundaries.  A meaningless metaphor will only add another layer of complexity between the user and the system” (Dix, 149). 

Visual elements such as color choices and icons also affect the way in which the software interface is understood.  Not only must graphics and icons support the metaphors intended in the program, but they must also be appropriate for the locale in which they will be used.  Some images, such as women in bikinis, may be offensive to users in strictly religious countries and therefore should not be included in the product.  Other images may have different meanings depending on locale.  In the United States and most English-speaking countries making a circle with the thumb and index finger is a gesture that means “OK”.  In France, however, this same symbol means “worthless” or “zero” while in some Mediterranean counties there is an implication of homosexuality associated with the gesture (Yeo).

Colors are often chosen for the associations people have with them.  Unfortunately for the international designer, these associations are often not international.  White, for example, signifies purity in many Western countries but symbolizes death in Japan.  Because of the often contradictory association of colors with meaning, it would be impractical to take them all into account.   Designers can be aware, though, of the worst faux pas and important color selections can always be defined as part of a locale.

Finally, the features and services desired by users may vary from locale to locale.  Each locale for which a company desires to sell software must be given equal consideration when requirements analysis is performed.  Additionally, how the usability of a piece of software is gauged should be left to human-computer interface experts, but it is the burden of the organization interested in globalizing their product to be sure that it is done on an appropriately broad basis.

While this is far from an exhaustive list of the ways in which locale can influence the design and function of a software program, it should give an idea of the breadth and depth of their reach.  The ISO Internationalization Standard has taken up identification of these areas.  It is the job of the software development team to best determine how these standards can be applied and implemented throughout the product.  A programmer, totally committed to the internationalization of his or her software, will design it in a culturally neutral manner, thus freeing it of the constraints mentioned above.  Before we can look at this ideal method of designing and developing software, it is instrumental to consider how cultural variance was initially addressed in terms of software development.

Software Translation

As was previously mentioned, when companies first began selling software internationally, they usually sold the same product abroad as in the United States.  This worked for a while because computers themselves had a fairly narrow user base (i.e. most users spoke English) and few alternatives to American designed software was available.  As this changed, however, the demand grew for software that looked more “local”.  The initial response of most software developers was to take the American version of the program and either add to it, or remove the US-specific information and replace it with information specific to the target country (O’Donell, 60).  The latter method, Remove-Replace as it was commonly called, was perhaps the most popular method of software customization.  The program was first written for the American locale and then modified line by line to accommodate a new target locale.

Remove-Replace

Appendices A and B give two versions of code for a sample program taken from the text, Designing for the World by Sandra Martin O’Donell.  The program asks the user for a date and returns the day of the year.  Appendix A gives the original code written for an American audience; Appendix B gives the code after it has been modified to accommodate a French locale.  Figure 1 demonstrates the user’s interaction with the English version of this program.  Figure 2 demonstrates the French version of the program.  

Enter a date in mm/dd format:  7/13

7/13 is day number 194

Again? y
Enter a date in mm/dd format: 2/5
2/5 is day number 36

Again? n
Figure 1.  The output of an English program to calculate the day of the year  
Rentrez une date dans le format jj-mm: 13-7

13-7 est le jour numero 194

Encore? o

Retrez une date dans le format jj-mm: 5-2
5-2 est le jour numero 36

Encore? n

Figure 2.  The output of a French program to calculate the day of the year  
A quick glance at the output of these two versions shows that the strings of information presented to the user are different, as is the format of the data expected from the user.  A deeper comparison of the sample programs shows the way in which the English version needed to be changed in order to create the French version.


There are several problems with this approach.  First of all, it required that the American version of the software product be totally or at least mostly finished before translation could begin.  This meant that foreign versions of the program could not be release simultaneous to the release of the American version.  A six to twelve month delay for any given version was not uncommon (O’Donell, 66).  In the between time, many foreign companies bought the American version of the software - decreasing the market for and thus the profits from the customized versions.

The second problem with Remove and Replace was the maintenance nightmare that it created.  A different programming team generally worked on each foreign locale version of the program.  Because of the way locale specific information was hard-coded into the program, whole sections often needed to be rewritten - and each team often chose different approaches.  This meant that each foreign version of the program was functionally different from the American version and each other foreign version.  A bug that occurred in the Spanish version might have been a bug inherited from the American code or one that was introduced when the program was translated into Spanish.  Determining which service packs were applicable to which versions of the program became a nightmare.  Adding to the confusion was the propensity of most software developers to release version 1.2, 1.2a, 1.4, 2.0 etc.  Each new version or service pack needed to be translated for each foreign version of the software - further modifying the foreign code from the original American code.

Add On

Add On, the second and less commonly used approach to software globalization, did not work very well either.  Add On basically left the American code intact but added a separate section for each separate locale that was supported.  All input and output functions, along with all locale specific calculations, needed to be duplicated (O’Donell, 63).  Appendix C shows the complete sample code for our day of the year program, as it would appear were Add On to be used to accommodate the French version, rather than Remove Replace.  Consistently using this solution would cause the size of a program to become prohibitively and unnecessarily large.  It also meant that no software product could be release until all of the information for each locale had been added to the program.

An additional problem that both customization methods suffered from was the additional amount of highly skilled employees needed for the translation process.  The original development team remained the same, but each new locale also needs its own “translation team” skilled not only in programming, but also in linguistic and cultural translation (O’Donell, 67).

The reason companies wanted to sell their software products abroad in the first place was to expand their profits.  However, software translation did not produce the profits that were expected.  Software translation was adopted, however, because of several perceived advantages.  First of all, the original design team and process were not affected.  Once the American team finished Version 1.0 of the project they could begin on Version 1.1 while all the other programming teams worried about customizing Version 1.0 (O’Donell).  Also, the process was easy to understand: take a completed program, sift through it for certain pieces of information and change them to certain other pieces of information.  Finally, it generally suited the short-term needs of the company, i.e. always thinking about one locale at a time.

The key problem with software translation is that using either of these methods, the programmer must “revise existing code to add the specific features, functionality, and text necessary to make it work in the new local environment” (O’Donell, 65).  As we consider internationalization, we will see that this is an unnecessary and costly way of producing local versions of software products.  It results from a short-sited solution to the need to globalize and a desire to minimize the impact on the software design process.

Internationalization

Internationalization is an exercise in programming efficiency.  The beloved computer science question, “Why reinvent the wheel?” lies at the root of internationalization’s appeal.  Properly internationalized, a program need only be written once, no matter in how many different locales it will operate.  Perhaps a more exact definition of internationalization comes from LISA.  They define internationalization as “the process of generalizing a product so that it can handle multiple languages and cultural conventions without the need for re-design” (“LEIT Phase 1 Final Report”).

A thoroughly internationalized program results in what is called a single worldwide binary.  This means only one executable version of your program exists.  The program can support any language or culture simply by combining the executable binary with a resource file.  The resource file contains all of the information, such as strings, data formats and sort orders, which must be localized (Esselink, 8).  The internationalization process develops the single worldwide binary and the original resource file.  The localization process takes this initial resource file and translates its contents into equivalent resource files for other locales.  We, however, are concerned with the creation of the single worldwide binary.  We will now take a look at the process of properly creating this file.

Generalization and the Isolation of Cultural Variables

There are two general steps to the internationalization of a software product: generalization and isolation of cultural variables.  The first step is to generalize as much of the program as possible so that features apply to the entire audience and do not require localization.  The goal of this step is to minimize the amount of interface elements within the program that need to be localized.  Keeping in mind the issues discussed earlier in this paper, designers must identify elements, which can be made equally applicable to all users.  There are many ways by which a product can be made more generic.  We have discussed several of them before:  ensuring that metaphors and example data are widely understood and applicable, adhering to all relevant international standards and avoiding the use of text in graphics and icons. 

To refer to a relevant example let us return to our discussion of metaphors where we mentioned the use of a mailbox flying a red flag to indicate the presence of mail.  We determined that this metaphor was not understood in most cultures.  The process of generalization involves finding a graphic that is equally understood throughout the world.  The software program that formerly used a red flag to denote new mail now uses an envelope, a much more universally recognized symbol.  This graphic has been generalized so that now it need not be changed to accommodate different locales.

Generalizing the original program not only involves making features as culturally neutral as possible but also adding as many extra features as feasible in order to minimize the amount of localization that needs to be done to a program.  Take for example time and date, which Microsoft Windows displays in the lower right hand corner of the screen.  There is already an option screen to allow the user to set the time and date (including time zone).  It may be much easier for Microsoft to simply add the option to choose between different time and date formats from this option screen than to have this information plugged in via a resource file.  Given enough options, the only part of the time and date in Windows that might need to be localized is the default format.  

A programmer can also reduce the amount of data that requires localization by relying on operating system functions such as date and time to supply relevant information (Chudobiak).  The impact of this is to make the software program as localized as the operating system on which it runs.  Whether or not this is an improvement to the system depends on the extent to which the operating system supports the locale for which you are designing. 

Advantages to the generalization of features include decreased localization time and cost and a smaller part of the program is culturally specific.  It is important, however, not to make the product so generic that it either seems unnatural to the user, or difficult to use.  The degree to which a program should be either generalized or localized requires delicate balancing and will differ from product to product.  As a general rule, if a feature can be generalized instead of localized without sacrificing the quality of the product, it should be.

Once a software program has been made as generic as possible, the development team is left with a set of interface elements and other assorted objects, which absolutely must contain relevant cultural information.  These variables, such as time and date formatting information, sort orders, paper sizes, languages and character sets are then all segregated into a resource file.  This requirement extends beyond the actual binary files to any online documentation or help files that may be provided in conjunction.  Other typically localized information includes the data formatting elements described above as well as any other elements that could not be adequately generalized.

The resource files that contain the localized information can be text-only or binary files.  In the text-only files, the components to be localized are simply listed in plain text and the localization engineer modifies them with a text editor.  The text file is then compiled into a binary DLL or EXE program.  The second type of resource file is a program file, generally with the extension DLL or EXE.  It also contains the localizable elements of the program but it is already a binary file and must be edited with a program such as Microsoft App Studio (Esselink, 14).  
The code in Figure 3 is an example of a Data Type Definition (DTD), a text-only resource file utilized by the Extensible Markup Language (XML) to define culturally specific information.  This DTD provides the culturally specific information for the Danish locale version of Netscape’s address book.  The definition contains a variable name and then the culturally appropriate string inside of quotation marks.  This represents only one of many ways that a resource file may be structured.  Refer to Appendix E for the full DTD.

  9 <!ENTITY Department.label "Afdeling:">

 10 <!ENTITY DisplayName.label "Vist:">

 11 <!ENTITY FaxNumber.label "Fax:">

 12 <!ENTITY FirstName.label "Fornavn:">

 13 <!ENTITY Home.box "Hjemme">

 14 <!ENTITY HomeAddress.label "Adresse:">

 15 <!ENTITY HomeAddress2.label " ">

 16 <!ENTITY HomeCity.label "By:">

 17 <!ENTITY HomeCountry.label "Land:">
Figure 3.  Data Type Definition
As the source files for the program are written, for every place where culturally specific data would have formerly been hard-coded into the program, a look-up routine is now used.  Figure 4 demonstrates the prototype for one such lookup routine used by Netscape Communicator.

NS_IMETHOD FormatTime(nsILocale* locale, 

                  const nsDateFormatSelector  dateFormatSelector, 

                  const nsTimeFormatSelector timeFormatSelector, 

                  const time_t  timetTime, 

                  nsString& stringOut);
Figure 4.  A lookup routine to format the time in a locale-specific manner

This lookup routine takes as input the system time (timetTime) as well as the specified locale, and some information about the preferred format within that locale and outputs the formatted time as a string.  See Appendix D for the complete header file from which this prototype was drawn.

The logistics behind all of this data lookup can best be analogized by extending the metaphor drawn by Alvin Yeo in a paper he wrote for the ACM’s Special Interest Group for Computer-Human Interaction (SIGCHI).  He equated an internationalized program to a capped bottle.  The bottle itself represents the internationalized source code, which was enabled (via a screw top) to fit bottle caps.  A bottle cap represents a cultural interface or localized file, which could be designed to fit on top of the bottle.  Many similar bottle caps could be designed to fit onto the same bottle and should be able to be removed and replaced as easily in the software program as they are in reality (Yeo). 

Once the program has been completed and compiled into a worldwide binary, and the initial resource file has been written, the development team often chooses to assemble a localization kit.  The kit contains the binary files and the resource files, along with any tools needed to edit the resource files and instructions and notes that the developers have for the translators.  These can then be used internally, by localization engineers within the company or be outsourced to localization firms, who take on the job of correctly translating the resource files to various cultures.  Some companies, such as Netscape, even make their localization kits free to the public.

Smoothing the Way to Localization

There are many steps than can be taken during the development of the source code and the original locale to facilitate the creation of future locales.  As the cultural information is being segregated into data files, it is important to optimize it for localization, that is, take any steps necessary to smooth the process of translating this information.  An important part of this process is ensuring that the original text is clear and concise.  It should be grammatically correct and free from slang or technical expressions that may lead to mistranslations.

It is also important to regularize the language and the references made to the program and its components.  For example, in help files avoid at one point telling a person to “initiate” a program and at another point telling them to “start” a program if the same thing is meant in both cases.  Or, when referring to an on-screen message, call it either a “pop-up window” or a “dialog box.”  Regularized text allows for quicker and more accurate translations.  It is extremely important to perfect the original locale information because it is the basis upon which all other locales will be built.  Extra time spent developing the original locale will be paid back many times in translation savings down the road.

To summarize the internationalization process, as a program is designed, the developers identify elements, which may be culturally dependent.  They must then decide whether to generalize the elements for all cultures or isolate the elements for localization.  Isolation is performed by removing the cultural information to a resource file and replacing it (metaphorically, of course, because the program is being written this way in the first place) with a routine, which looks up the appropriate information in the resource file.  Once the binary and resource files have been completed and the localization kit has been assembled, localization of the resource files for other cultures may begin.

The Current State of Internationalization

International Standardization

Now that a framework has been built up, through which we can understand what internationalization is, how it is relevant to the development of software and its importance, let us make a brief survey of the current state of internationalization in the software industry.  The ISO in conjunction with the International Electrotechnical Committee (IEC) has developed a standard addressing the issue of software internationalization.  The goal of this standard is to “present an organised overview of, and relationship between, the various requirements, approaches and solutions to the internationalisation of information technology systems” (ISO/IEC).

The standard discusses the scope of user cultures and lays out a vision for the future of communication between these cultures unhampered by technical constraints, and in fact enabled by the technology.  The concepts of internationalization and localization, as they apply to software are also explained and the areas of a program affected by these processes are briefly discussed.  The final part of the standard deals with recommendations for services, which should be provided by programming languages to facilitate the creation of correctly internationalized code.  Though the standard helps to distill what needs to be done in order to internationalize software, it does not, as most standards do not, indicate how this process should be accomplished.  This, as will be seen later, will constitute the core of my thesis research.

Technical Advances and Advances in Research

There have been other advances in the field of software development, which facilitate internationalization.  The success of internationalization will depend, partially, on the degree to which its needs are supported by application platforms (i.e. operating systems) and the programming languages with which the internationalized programs are to be written.  Application platforms and programming languages facilitate internationalization by providing services that perform common tasks needed in a localized program such as proper format and display of times and dates, identification of individual characters, and input and output services.  

Services are valuable because of their ability to take commonly needed subroutines out of the individual applications and provide them to all applications equally and consistently.  An internationalized program could run on an operating system with no internationalization services; it would, however, need to rely on language or self-written routines to handle all locale look-ups.  Further, an internationalized program could be written in a programming language with no explicit internationalization support, but it would be much more time consuming and expensive to write as each look-up routine would need to be individually written and included in the application.

The ISO/IEC 11017 Framework for Internationalization describes services that it deems necessary, given the current information systems processing model.  Some of them have been described above.  Most languages, including Java, C++ and Fortran, currently include services to facilitate the production of internationalized code.  The adequacy of the services within the individual languages, however, cannot be comprehensively addressed in this thesis.  The ISO/IEC is also working on a standard for application program interfaces, which describes the sort of services that should be provided by a conforming application platform and the way in which these services should interface with the applications using them.

Current Practices in Internationalization

Although the requirements of an internationalized system are beginning to crystallize, the approaches taken to achieve this new development paradigm still vary significantly.  To understand this better, it should first be noted that companies eager to market their products often use the word internationalized loosely.  What we have defined academically as an internationalized program, one completely free of cultural dependencies and able to support any possible locale, is often defined in industry simply as a product which has been sufficiently generalized to allow localization to all countries currently in the companies market.  Thus, a company that sells software only in North America and Western Europe may consider their products to be internationalized because they can be easily localized for all of their current market countries.  However, should the company decided to expand to Japan, they would likely find that their code was not written to handle the difficulties of a double-byte script (and thus not properly internationalized).  

The terms localized and internationalized are often also used to describe the end result achieved, rather than the process that was taken to achieve it.  Thus, a product that is now available in both English and German may be labeled “internationalized” or “localized” regardless of whether they were developed using rote software translation or a comprehensive (academically defined) internationalization-localization strategy.

It is because of these definitional ambiguities that it is difficult to judge the current state of internationalization in the software industry.  It is safe to say, however, that the processes used to achieve internationalization/localization are as varied as the degrees to which a product may be internationalized.  

Into this plethora of processes step companies who specialize in the internationalization and localization of software.  Some companies, called localization vendors, specialize in the translation of all appropriate materials into a localized version of the product, i.e. taking a fully formed localization kit and turning it into a final product (International Consulting).  Other companies focus on taking existing American source code and creating and internationalized version of it, which will later be sent to localization vendors.  As a solution to the ongoing issue of legacy code, this works, but as the modus operandi for a company, this is a poor choice.  Other companies work step by step along side the original development team as an internationalization advocate to make sure that all relevant issues are addressed as the product is developed.  

There are a myriad of ways in which a software development company can organize its team and the arguments for and against the inclusion of outside firms in various stages of the process could fill an entire paper.  As a basis of this thesis, however, it will be affirmed that the original development team should be held responsible for the internationalization of the program code.  To this end, it is the responsibility of the organization to provide the development team with the resources and training necessary to complete this task.  Upon the completion of a localization kit, outside firms should be hired so that people as close to the target locale as possible can do the creation of the locale versions. 

The growing need for software internationalization and localization is fueling demand for employees with experience in (or at least an understanding of) these aspects of software development.  Visiting any employment web site and performing a search on either of those key terms can affirm this fact.  Education of future engineers and developers, however, seems not to be addressing this issue.  This is evidenced by a survey conducted by LEIT, a division of LISA that deals with the teaching of localization in curricula.   The results of this survey are best summarized by the survey itself.  Of the schools contacted as part of the survey, “the overwhelming majority indicated that they had no localization training, did not know of any other academic institutions that [did], and had no definite plans to add localization components to their programs” (“LEIT Industry Needs Survey”).  While some localization coursework was found at a handful of universities, virtual no coursework was found in the area of internationalization.  The survey suggested that this was due to a lack of a provision for internationalization in the model curricula distributed by the Association for Computing Machinery (ACM) (“LEIT Industry Needs Survey”).

While the elements that make up a fully internationalized program are fairly understood, not much research has been done addressing how internationalization should be incorporated into the development process.  As can be seen from current practices in the industry, internationalization is not as comprehensively carried out as in theory it should be.  Why has internationalization not been fully integrated into the design process already?  One strong argument is probably that companies want to do the least amount of extra work necessary to maximize profits.  In other words, if a product can be partially internationalized for Europe, costing less and taking less time than full internationalization, then do so.  Unfortunately this can be a shortsighted approach, often taken because it is easier to quantify the cost of full internationalization than it is to quantify its benefits.  If the internationalization process were better understood and streamlined, perhaps this perception would change.

Research

Methods

Based on the information I collected during my review of the literature on the subject of software internationalization, I found that there was a lack of practical advice on integrating internationalization into the standard procedure for software development.  This gap persuaded me to develop a framework, based on the software development life cycle, which enumerated the points at which internationalization significantly impacted the development process.  The goal of this framework was to make internationalization issues as key to the normal development of a software product as the analysis of human factors has become.  

The bulk of the work on this research project centered on testing the precepts of this framework and suggesting improvements.  To adequately test the model, I developed a software application following the stages of the software development life cycle and adhering to the precepts of the framework as I proceeded.  I thoroughly documented each stage of the process, as would be done in real-world development.

There were competing factors that shaped the development of my research application.  The program needed to be applicable enough to be relevant to real-world development.  This called for a degree of complexity.  It also needed to be small enough so that the majority of my time could be spent on analyzing and improving the framework and not repetitiously writing code.  To make the application contextual I developed it in its entirety through the Specification phase.  This laid out what the entire application would look like, were it to be fully developed.  When I came to the Design and Implementation phases, I scaled back the amount of the application that I carried through to completion.  I designed and implemented only enough of the application so that I was able to test the framework and still have a “bare-bones” system.  The effect of this was that some parts of the application were not developed at all and some parts were mocked up, that is built, but not in the manner in which they would be, were I to develop the entire application properly.

At each stage of the lifecycle I made notes as to problems I had, not just with the framework, but also with internationalizing the program in general.  Once development was completed, I assembled these notes and analyzed the framework as a whole.  First I looked at the steps of the existing framework to see whether they were relevant, comprehensive and effectively worded.  Next, I looked at my general notes and determined what aspects of the internationalization process I had failed to address in the initial framework.  Based on these analyses, I modified the framework and suggested areas for further research.

Framework

Rationale


The internationalization framework is intended to act as a guide by which a software development team can begin to design thoroughly internationalized software.  The framework is written for an audience with no previous working experience in internationalization.


The framework will be built upon the waterfall model of the software development lifecycle.  There are two reasons behind this choice.  First, developers are relatively familiar with this model.  The goal of this framework is to focus on the ways in which internationalization affects the development process; this familiarity will enable the developers to focus on the new material.  The second reason for choosing the waterfall model is that it thoroughly and systematically covers all of the phases of the development process.  Developers who wish to use other models for the lifecycle should still be able to read through this framework and apply the advice to their particular development method.

The Software Development Lifecycle – The Waterfall Model

Requirements Phase

Definition

During the requirements phase, the development team must determine what the new software system must do.  Developers look at the current software and paper-based systems performing the same tasks and analyze their benefits and shortcomings.  Methods that are often used to determine the requirements of the new product include structured and unstructured interviews with the client, the distribution of questionnaires to potential users and analysis of the forms and methods used to accomplish the task under the current system.  

It is important to differentiate between the client: the person or company requesting the software product and the user: the person who will actually use the product.  Developers must receive adequate input from both in order to correctly design the system.  It is important during this phase of the lifecycle to ensure that all relevant parties have input as to the requirements of the new system.

The result of the requirements phase is a document detailing the client’s needs for this particular piece of software.  The feasibility of these needs as well as implementation considerations are not addressed at this time.  In fact, at this stage no decision has been made yet as to whether the software product will even be built.  

Impact of Internationalization

Internationalization does not change the way in which the requirements of a system are determined, but it does expand the areas in which requirements must be sought.  The first extra task internationalization brings to the development model is the determination of the initial and future target locales.  In other words, in which locales will the product be initially used or sold and into which additional locales may the product be expanded in the future?


The second extra task internationalization brings to the development process is the determination of requirements for each of the initial and future target locales.  The possibility exists that the requirements for a certain piece of software will vary from location to location.  Banking software may need to calculate interest for banking in Western countries but figure out only commission rates in countries using Islamic banking (under which charging interest is illegal).

This leads us to the second crucial step internationalization brings to the requirements phase:  the determination of whether or not it is necessary and logical to internationalize this product at this point.  First, does the system need to be internationalized?  Is there any sort of interface where the input to and output from may need to differ from locale to locale?  If the system is going to be embedded – i.e. neither input from the user nor output to the user is needed, then the system does not need to be internationalized.  An example of this might be a computer program inside an automobile.  The program is designed for a specific car and monitors the various systems to ensure they are working properly.  This program will work the same regardless of the country to which the car is shipped.  Therefore, it does not require internationalization and the developers may proceed as usual.
The second question the development team must ask is, is it logical to internationalize this product?  During this stage they have determined the requirements of the software for the various locales.  If the requirements for the system differ greatly between target locales, then most likely separate applications will need to be written and this project is not a good candidate for internationalization.  An example of this may be software to fill out tax returns.  The tax structures, laws, forms and procedures differ so greatly from one country to the next that the requirements for such a system would be too diverse across locales to making the creation of one internationalized piece of software feasible
.

Specification Phase

Definition

During the Specification phase, the developer must draw up the Specification document, which represents the scope of the product to be developed.  The document must be technical enough to be comprehensive and non-technical enough to be understood by the client.  This document will outline and enumerate all of the knowledge the specification team has on the parameters of the new product.  Not only does this document outline what the product must do, but it also lays out a timetable for completion, and constraints such as reliability metrics and response time requirements and any other conditions that must be met in order for the product to be acceptable to the client.

It is also at this stage that solution strategies are devised.  The project is broken down into objects or modules and the structure of the entire program is laid out.  One method for documenting this structure in a way that is understandable to both the client and the design team is a data flow diagram – a series of boxes and lines that represent the flow of data through the system.

Finally, the developers and the client go through a two-step decision process.  In the first step, the client and/or the development team run a cost-benefit analysis to determine if this software product is fiscally feasible.  If they determine that it is, one of the solution strategies is agreed upon and the Specification document becomes a contract for the completion of the software product (Schach, 330).

Impact of Internationalization

Many of the decisions crucial to the internationalization of the software product are made during the Specification phase.  At this point the specification team must finalize the locales for which the product will be enabled, as well as which locales will be developed at this time.  For example, a team might choose to enable their software for bi-directional languages but only develop locales for the United States and Western Europe.  The intention would then be to develop other locales such as Chinese and Japanese as part of some future version of the software. 


The development team must also now decide on a character set.  The most critical decision will be whether to support 2-byte (Unicode) characters.  This will influence the entire design of the product.  Enabling the software for Unicode will most likely cost more, but saves the difficulty of redesigning the software if the client wants to expand the coverage from Western Europe to the Far East.


Knowing which operating system the program will run on is important to the development of any software product, but it is even more critical when considering internationalization.  One of the best practices of internationalization is to leave as many of the locale-specific functions as possible to the operating system.  This can only happen if there is a localized version of the operating system for the locale desired by the client.  If the client wishes to design a program for a locale for which there is no localized operating system, then extra work will be needed to provide localized functionality normally supplied by the operating system.  At this point the team must consider whether this extra work is cost-effective.


 The client must also finalize with which third party software this product needs to be compatible.  All locales need to be taken into separate and equal consideration because the software and hardware that are standard or preferred can differ from location to location.


All of the decisions made by the specification team up until this point will determine to what level the new product will be internationalized.  To be fully internationalized, the product must be Unicode-compatible.  It must also be equally feasible to build a local version for any given location.  Meeting the requirements of every location may not be fiscally feasible and using Unicode and other internationalization methods may make the code unacceptably large.  It is at this point that the client and the developer must perform cost-benefit analysis, not only for the current version of the product, but also for anticipated future versions of the product and determine how much internationalization is fiscally feasible.


As the data flow diagrams are drawn and the developers begin to determine the data types or objects of the system it will be important, especially the first time an internationalized product is created, to highlight the objects that will be affected by coding for internationalization (16-bit characters for example).  This will become less and less necessary as the team builds more internationalized products, but it will be very important the first several projects and also important if the team often works on projects of varying degrees on internationalization – where an 8-bit character routine will be acceptable in one project and not in another.

Design Phase

Definition


During the Design phase, developers further break down the software program into modules and the design of each of these modules is thoroughly mapped.  The developers take the Specification document, which details what the software must do and turn it into the Design document, which describes how the software will perform these tasks (Schach, 404).  

During general or logical design, the document specification is modularly decomposed into functional units of the desired program and the interaction between these units is mapped out (Schach, 404).   The second stage of the design process involves detailed modular design.  Algorithms and data structures are identified for each of the modules.  During the entire design process, constant checking and testing occurs to ensure consistency of design throughout the program.  The result of the Design phase is a document that details explicitly how to encode each module of the new program.


If the project will not be fully internationalized, the team should at least fully document the parts of the program that would be affected by future internationalization efforts – for example noting any modules, which are sensitive to 8-bit or 16-bit characters.

Impact of Internationalization

The impact of internationalization on this stage of the lifecycle is basically rooted in oversight.  As the modules are decomposed and their structure is laid out, the designers must attend to the parts of the program that might be sensitive to internationalization issues.  This includes text input and output, screen elements and other concerns as addressed in the review of literature.  Some organizations may choose to have one team member whose sole function is to review module designs for proper internationalization, but a better alternative would be to train all of the designers in internalization issues so that they can address them just as they would any other architectural considerations as the modules are being designed.

If the product is not going to be fully internationalized (only enabled for 8-bit characters but otherwise able to handle a variety of Western European languages) then the design team may want to document areas sensitive to internationalization as they proceed with the design.  If this step is taken, any full internationalization that occurs in the future will be smoothed because the original design team has already identified the areas that need to be rewritten.
 

Implementation and Integration Phase

Definition


During the Implementation phase, the Design document is translated into actual programming language code.  The first task in this phase, however, is to choose any appropriate programming language.  Individual developers will write the modules, which will then be tested separately and integrated with one another and retested.  The bulk of testing occurs during this phase.  


Impact of Internationalization

Because the Implementation phase is where word becomes deed in the life of the software product, it is crucial that the developers working on this stage are intimately knowledgeable about the aspects of software design and coding that are affected by internationalization.  The first task of the team involved in this stage of development, as was previously mentioned, is to select a programming language.  Consideration must be taken that the language adequately supports internationalization.  This means providing utilities and routines that simplify the coding of internationalized modules.


The testing that occurs during this phase of the lifecycle is considerably more complex when the product is being internationalized.  The product must be tested for every locale, which it is intended to support.  This means running the program on local versions of the operating system in order to ensure proper interaction.  It also means testing its interaction with all third party software from each of those locales.  Finally, it means performing usability testing on each of the localized versions with subjects that are native to those locales.


The testers will be testing localized versions of the software, which includes not only the original internationalized code but also the localization files.  This means there will be several levels of testing being carried out at once.  The locale files and their ability to interact with the core internationalized file will be tested simultaneously.  It will be the job of the testers to determine whether any resulting errors arise from regular programming mistakes, errors in internationalization or errors in the locale files.

Maintenance Phase

Definition


The maintenance phase is merely a repetition of the previous phases only in the small.  Its purpose is to add on to the software or fix errors in the software.

Summary of the Initial Framework

Software Design Lifecycle – Internationalization Activities
1.0 Requirements Phase

1.1 Determine initial and future target locales.

1.2 Perform requirements analysis for each initial and future target locale.

1.3 Based on the requirements for each locale, determine if it is necessary and logical to internationalize this software product.

2.0 Specification Phase

2.1 Decide which locales will be developed now and which locales will merely be enabled (if applicable) for later development.

2.2 Decide on a character set.

2.3 Determine the operating system(s) on which the product will run.

2.4 Determine what third-party software for each target locale this product must be compatible with.

2.5 Finalize the level of internationalization that will be attained in the development of this software product.

2.6 Identify which processes, modules or objects will be affected by internationalization.

3.0 Design Phase

3.1 Determine how the locale files will be laid out and accessed.

3.2 If the product will not be fully internationalized, document areas that are left uninternationalized (in case future internationalization will be done).

4.0 Implementation and Integration Phase

4.1 Choose a language with adequate support for the level of internationalization to be used for this project.

4.2 Thoroughly test product for all locales including the scripts and character sets used, localized operating systems and locale third-party software.

5.0 Maintenance Phase

5.1 Perform steps 1 – 4 in the small.

Documentation of the Development Process


What follows are the documents that were created as part of the development process.  They capture the majority of the decision-making that occurred and all of the information necessary to proceed from one phase to the next.  The first document starts out with a description of the nature and needs of the fictitious company, the ABC Corporation, which I invented to provide a need for an internationalized application.  As discussed in the framework, the development team takes the finished Requirements document and builds upon it, advancing the creation of the software and at the same time writing a second document, the Specification document.  This document is used to advance the development of the software still further and leads to the development of the Design document.

Requirements Document


The ABC Corporation is looking for a new software system to keep track of information on the hiring side of their human resources department.  The current system is also software-based but the actual software products and procedures vary from country to country and region to region.  ABC Corporation is in the process of standardizing the procedures within their human resources department and would, therefore, like one software product that can be localized and used at every branch of their multinational company.


There are two main areas of interest within the hiring side of the human resources department.  They are: the management of job descriptions and the management of résumés.  ABC Corporation wants the new software product to allow for the creation, modification and tracking of job descriptions by administrative personnel.  Besides the detailed information of the job description, personnel should be able to track who authorized the job posting, when it was posted, and its status: active, filled or withdrawn.  The general public should be able to view and search the job descriptions as well as apply for any of the posted jobs.  Only jobs with a status of active will be viewable by the general public.


The second area of interest within the hiring side of the human resources department is the transferal and tracking of résumés.  The general public should be able to submit résumés – in the form of a job application – associated with any of the posted jobs.  The administrative staff will be able to view any of these résumés, view all of the resumes associated with a certain posted job and add comments to any individual resume (as well as view all other comments on a given résumé).


This program should be enabled to work at all of the company’s local branches.  To ensure this, it must work with bi-directional text and double-byte characters.  

The system will initially be developed for use by the branch offices in the United States and Germany but should be expandable, without totally redeveloping the application, to offices in Asia, the Americas, Europe and the Middle East.  It is expected that the type of data needed to carry out the function of this application may vary from location to location but the basic operation of the application, in terms of its purpose, will remain the same and adhere to all company-wide policies.
Specification Document

The philosophy behind the design of this application is to provide a fully internationalized software product that follows all of the business rules set out by the client (ABC Corporation) and allow for seamless data transfer between the branch and central offices.  

The corporation will be provided with fully internationalized executable application code as well as a localization kit and two full locales [English (US) and German (Standard)].  The purpose of the localization kit is to allow any satellite office to create a localized version of the corporate software for use in their branch office.

Project Implementation


This application will be implemented using an Oracle database to store the résumé and job description information.  ColdFusion will be used to develop the front-end applications, which will either be ColdFusion programs (.cfm) or Hypertext documents (.html).  The program to build the create files for the database will be written in Perl (.pl).

Process Layout


In Appendix F the top-level data flow diagram is given.  Appendices G through I illustrate the further breakdown of the more complicated processes.

Database Specifications

Appendix J contains the Entity-Relation Diagram for the proposed database. Figure 5 describes the fields of the proposed tables.

Table Descriptions

Primary keys
 are underlined.  Foreign keys
 are italicized.

Comment (comment_id, résumé_id, personnel, text)

Description (description_id, job_title, department, auth_person, salary_range,

description, category, date_posted, date_filled, status)

Description_Skill (skill_id, description_id, skill_description)

Education (education_id, résumé_id, institution_name, institution_location, 

              
start_date, end_date, degree_received, field_of_study) 

Experience (experience_id, résumé_id, job_title, company_name, 

                
company_location, start_date, end_date, description)

Reference (reference_id, résumé_id, family_name, given_name, title, 

              
phone_country_code, phone_area_code, phone_number, email, 

              
relation_to_applicant)

Résumé (résumé_id, description_id, family_name, given_name, middle_initial, date_of_birth,

place_of_birth, marital_status, street_address, city, state, country, postal_code, phone_country_code, phone_area_code, phone_number, fax_country_code, fax_area_code, fax_number, email, personal_statement, date_posted, status)

Résumé_Skill (skill_id, resume_id, skill_description)

Figure 5.  Descriptions of the database tables

Each local database will contain a subset of the fields listed above depending on local needs.  The information on these variations is given in the Locale Specification document and will be drawn from a locale file when the tables are created.  The type and size of all the fields will be consistent to allow for compatibility with the central database.


The central database will contain all of the fields in the database, but none of them will be required.  This will allow data from any database to be transmitted to the central database.  The central database will also contain a master primary key to maintain data integrity.  All checking for required data will be done at the local level so that data transmitted to the central location is complete and accurate for that location.

Applications

The fields visible and required in each application will vary depending on locale.  This information will be drawn from locale files for each application and is given in the Locale Specification document.  Any information given in the Locale Specification overrides any information given in this generic specification.  Each application will ensure, before submission to the database, that all required fields have been filled and all data constraints have been handled.

View Job Description (Public)

· Fields visible in this view: see locale specification
· Required fields: NA

· Applications linked to from this view: Submit Résumé, Public Main Menu

· Tables accessed: Description (read), Description_Skill (read)

· Actions taken from this view: 
· The user enters query words into a form field and submits the query.

· The query is sent to the Description table and the results are pulled from the Description table.

· Either a list of applicable job description titles is returned or an error message is returned stating there were no applicable descriptions.

· The error screen links back to the initial query screen.

· Each job description title is linked to its full description.

· From the full description there is a link to the Submit Résumé application.  This link automatically fills in the job description number of the job for which the user has chosen to apply.

· There will be a link back to the Public Main Menu from all screens.

· Possible modifications between locales

· Size of dialog boxes, text direction, visible fields

· Security: accessible to public

Submit Résumé

· Fields visible in this view: see locale specification
· Required fields: see locale specification; One full instance of Education is required. One full instance of Experience is required.  Additional instances of these types are allowed up to the max specified below.  No References are required but if one is filled out, it must have all of the fields required by the locale.

· Applications linked to from this view: Public Main Menu

· Tables accessed: Résumé (insert), Résumé_Skill (insert), Experience (insert), Education (insert), Reference (insert)
· Actions taken from this view: 
· The initial screen is a blank form.

· There will be fields to enter all of the information listed for Résumé.

· There will be fields to enter up to 10 skills into Résumé_Skill.

· There will be fields to enter up to 3 experiences into Experience.

· There will be fields to enter up to 3 references into Reference.

· There will be fields to enter up to 3 educations into Education.

· When the fields are filled out the user will press the Submit button.

· If one of the required fields was not filled out or the data is not correct an error will be returned and the user can return to the form to correct the mistakes.

· If the fields are properly filled out then the résumé is inserted into the Résumé table and any relevant insertions are made into the Résumé_Skill, Experience, Education and Reference tables.

· Links back to the Public Main Menu.

· Possible modifications between locales: 

· Size of dialog boxes, text direction, visible and required fields.
· Validation scripts may need to be added or deleted depending on the fields or they may need to validate data in a locale-specific manner.
· Security: accessible to public
View Résumé

· Fields visible in this view: see locale specification 
· Required fields: NA

· Applications linked to from this view: Add Comment, View Comments, Administrative Main Menu, View Description (Administrative)

· Tables accessed: Résumé (read), Résumé_Skill (read), Experience (read), Education (read), Reference (read), Description (read)
· Actions taken from this view:
· The user enters query words into a form field and submits the query.

· The query is sent to the Résumé table and the results are pulled from the Résumé table.

· Either a list of applicable applicant résumés is returned or an error message is returned stating there were no applicable résumés.

· The error screen links back to the initial query screen.

· The name of each applicant is linked to his or her full résumé.

· There will be a link back to the Administrative Main Menu from all screens.

· Possible modifications between locales: 
· Size of dialog boxes, text direction, visible fields, text and labels.
· Security: accessible to administrative users
Add Comment

· Fields visible in this view: see locale specification
· Required fields: see locale specification
· Applications linked to from this view: View Résumé, Administrative Main Menu

· Tables accessed: Résumé (read), Comment (insert)
· Actions taken from this view:
· résumé_id will be passed from the View Résumé application.

· The fields from the Résumé table will be automatically filled from the table based on the résumé.résumé_id that is passed from the View Résumé

· The user fills out personnel with their personnel userid and fills out the text portion.

· The user may choose to not fill out a comment and simply go back to the View Résumé application for this resume.

· Once the information has been filled out the user presses submit.

· If the comment was successfully added to the database, a success message is printed, otherwise an error message is printed.

· From the success message the user can link back to the Administrative Main Menu or View Résumé for this specific resume.

· Possible modifications between locales: 
· Size of dialog boxes, text direction, visible and required fields, text and labels.
· Security: accessible to administrative users
View Comments

· Fields visible in this view: see locale specification
· Required fields: NA

· Applications linked to from this view: View Résumé, Add Comment, Administrative Main Menu

· Tables accessed: Résumé (read), Comments (read)
· Actions taken from this view:
· This application is passed a résumé.résumé_id from View Résumé.

· It queries the Résumé database for the relevant information.

· It queries the Comments database for the relevant information.

· The information is displayed to the user. 
· The user may link to the Administrative Main Menu, Add Comment or go back to View Résumé for this résumé.

· Possible modifications between locales: 
· Size of dialog boxes, text direction, visible fields, text and labels.
· Security: accessible to administrative users
Post Job Description

· Fields visible in this view: see locale specification
· Required fields: see locale specification
· Applications linked to from this view: Administrative Main Menu

· Tables accessed: Description (insert), Description_Skill (insert)
· Actions taken from this view: 
· The initial form is blank.  The user fills the fields out and presses submit.

· Check to make sure all fields are filled and valid.

· If no errors, print success message and add to database, otherwise print error.

· From success screen have link back to Administrative Main Menu

· Possible modifications between locales: 

· Size of dialog boxes, text direction, visible and required fields, text and labels.
· Security: accessible to administrative users
View Job Description (Administrative User)

· Fields visible in this view: see locale specification
· Required fields: NA

· Applications linked to from this view: Administrative Main Menu, Update Job Description

· Tables accessed: Description (read), Description_Skill (read)
· Actions taken from this view: 
· The user enters query words into a form field and submits the query.

· The query is sent to the Description table and the results are pulled from the Description table.

· Either a list of applicable job description titles is returned or an error message is returned stating there were no applicable descriptions.

· Each job description title is linked to its full description.

· From the full description there is a link to Update Job Description.  This link automatically fills in the description.description_id for the description to be modified.

· Possible modifications between locales: 

· Size of dialog boxes, text direction, visible fields, text and labels.
· Security: accessible to administrative users
Evaluate Résumé

· Fields visible in this view: see locale specification
· Required fields: Résumé.status and Description.status

· Applications linked to from this view: Administrative Main Menu

· Tables accessed: Résumé (update), Description (update), Description_Skill (read), Experience(read), Reference (read), Education (read), Résumé_Skill (read)
· Actions taken from this view: 
· All résumé data is displayed read only except for status.

· All job description information is read only except status.

· Résumé.résumé_id is passed from View Résumé.

· User views the listed Résumé record and its associated job description information.  They can go back to main menu, change the status of the résumé to hired and change the status of description to filled or change the status of résumé to declined and do nothing to the status of description.

· The user then presses confirm and the Résumé and Description tables are updated.

· When the job is filled, the date_filled field is filled in with today’s date.

· If there is an error, an error dialog appears otherwise a success dialog appears that includes a link back to the Administrative Main Menu.

· Possible modifications between locales:

· Size of dialog boxes, text direction, visible and required fields, text and labels.
· Security: accessible to administrative users
Update Job Description

· Fields visible in this view: see locale specification
· Required fields: see locale specification - although 10 instances of Description_Skill are given with any current skills listed.

· Applications linked to from this view: Administrative Main Menu

· Tables accessed: Description (update), Description_Skill (delete, insert)
· Actions taken from this view: 
· Cannot change status to filled from this dialog because no résumé was associated with it.

· Description information is listed in an editable fashion.  Skills are listed with the ability to delete any of the skills.

· Fields are given for the ability to add skills, but no more than 10 skills may be listed for any given description.

· When user presses enter they are given confirmation of success or if there is an error, an error message appears.

· Success screen links back to the Administrative Main Menu

· Possible modifications between locales:

·  Size of dialog boxes, text direction, visible and required fields, text and labels.
· Security: accessible only to administrative users
Public Main Menu

· Fields visible in this view: NA

· Required fields: NA

· Applications linked to from this view: View Job Description (Public)

· Tables accessed: NA
· Actions taken from this view: 
· Contains introductory information about the system

· Possible modifications between locales: 

· Text direction, text and labels.
· Security: accessible to public
Administrative Main Menu

· Fields visible in this view: NA

· Required fields: NA

· Applications linked to from this view: View Résumé, Post Job Description, View Job Description (Administrative User), Evaluate Résumé, Update Job Description

· Tables accessed: NA
· Actions taken from this view: 
· Contains introductory information about the system

· Possible modifications between locales:

· Text direction, text and labels.
· Security: accessible to administrative users
Build Create Files

· Fields visible in this view: NA

· Required fields: NA

· Applications linked to from this view: NA

· Tables accessed: NA
· Actions taken: 
· Read in locale files to determine information for the create files and the text of any error and dialog messages.

· Write out the create files for each database table according to information given in the locale file

· If there is an error reading the locale file or writing the create files a message appears

· Possible modifications between locales: 

· Text for error messages and any other administrative dialog will be read in from a locale file.

· Security: accessible to the database administrator

Specification for English (US) Locale


This document only supplements the original Specification Document with information specific to this location.

Database Specifications

Table Descriptions

Figure 6 lists the fields that will be used in this locale version of the database.  Required fields are italicized.  All fields that will not be present in this local incarnation of the database have been removed.  The primary key for each table is underlined.

Comment (comment_id, résumé_id, personnel, text)

Description (description_id, job_title, department, auth_person, salary_range

description, category, date_posted, date_filled, status)

Description_Skill (skill_id, description_id, skill_description)

Education (education_id, résumé_id, institution_name, institution_location, 

              
start_date, end_date, degree_received, field_of_study) 

Experience (experience_id, résumé_id, job_title, company_name, 

                
company_location, start_date, end_date, description)

Reference (reference_id, résumé_id, family_name, given_name, title, 

              
phone_country_code, phone_area_code, phone_number, email, 

              
relation_to_applicant)

Résumé (résumé_id, family_name, given_name, middle_initial, street_address, 

city, state, country, postal_code, phone_country_code, 

phone_area_code, phone_number, fax_country_code, fax_area_code, fax_number, email, date_posted, description_id, status)

Résumé_Skill (skill_id, résumé_id, skill_description)

Figure 6.  Descriptions of the tables for the English (US) locale

Applications

View Job Description (Public)

· Fields visible in this view: 

· Description (job_title, department, salary_range, description, category, date_posted)

· Description_Skill (skill_description)
· Required fields: NA

Submit Résumé

· Fields visible in this view:
· Education (institution_name, institution_location, start_date, end_date, degree_received, field_of_study)
· Experience (job_title, company_name, company_location, start_date, end_date, description)

· Reference (family_name, given_name, title, phone_country_code, phone_area_code, phone_number, email, relation_to_applicant)
· Résumé (family_name, given_name, middle_initial, street_address, city, state, country, postal_code, phone_country_code, phone_area_code, phone_number, fax_country_code, fax_area_code, fax_number, email, date_posted)
· Résumé_Skill (skill_description)
· Required fields: all required fields specified in italics.  

View Résumé

· Fields visible in this view:
· Education (institution_name, institution_location, start_date, end_date, degree_received, field_of_study)

· Experience (job_title, company_name, company_location, start_date, end_date, description)

· Reference (family_name, given_name, title, phone_country_code, phone_area_code, phone_number, email, relation_to_applicant)

· Résumé (family_name, given_name, middle_initial, street_address, city, state, country, postal_code, phone_country_code, phone_area_code, phone_number, fax_country_code, fax_area_code, fax_number, email, date_posted, description_id, status)

· Résumé_Skill (skill_description)

· Required fields: NA

Add Comment

· Fields visible in this view:
· Comment (personnel, text)

· Résumé (family_name, given_name)
· Required fields: all required fields are italicized.
View Comments

· Fields visible in this view: 

· Comment (personnel, text)

· Résumé (family_name, given_name) 
· Required fields: NA

Post Job Description

· Fields visible in this view: 

· Description (job_title, department, auth_person, salary_range description, category, date_posted, status)

· Description_Skill (skill_description) 

· Required fields: all required fields are italicized.
View Job Description (Administrative User)

· Fields visible in this view: 
· Description (job_title, department, auth_person, salary_range description, category, date_posted, date_filled, status)

· Description_Skill (skill_description)
· Required fields: NA

Evaluate Résumé

· Fields visible in this view:
· Comment (personnel, text)
· Description (job_title, department, auth_person, salary_range description, category, date_posted, date_filled, status)

· Description_Skill (skill_description)

· Reference (family_name, given_name, title, phone_country_code, phone_area_code, phone_number, email, relation_to_applicant)
· Education (institution_name, institution_location, start_date, end_date, degree_received, field_of_study)
· Experience (job_title, company_name, company_location, start_date, end_date, description)
· Résumé (family_name, given_name, middle_initial, street_address, city, state, country, postal_code, phone_country_code, phone_area_code, phone_number, fax_country_code, fax_area_code, fax_number, email, date_posted, description_id, status)
· Résumé_Skill (skill_description)
· Required fields: Résumé.status and Description.status all other fields are read only.

Update Job Description

· Fields visible in this view: 
· Description (job_title, department, auth_person, salary_range description, category, date_posted, date_filled, status)

· Description_Skill (skill_description)
· Required fields: all required fields are italicized.

Specification for German (Standard) Locale


This document only supplements the original Specification Document with information specific to this location.

Database Specifications

Table Descriptions

Figure 7 lists the fields that will be used in this locale version of the database.  Required fields are italicized.  All fields that will not be present in this local incarnation of the database have been removed.  The primary key for each table is underlined.

Comment (comment_id, résumé_id, personnel, text)

Description (description_id, job_title, department, auth_person, salary_range

description, category, date_posted, date_filled, status)

Description_Skill (skill_id, description_id, skill_description)

Education (education_id, résumé_id, institution_name, institution_location, 

              
start_date, end_date, degree_received, field_of_study) 

Experience (experience_id, résumé_id, job_title, company_name, 

                
company_location, start_date, end_date, description)

Reference (reference_id, résumé_id, family_name, given_name, title, 

              
phone_country_code, phone_area_code, phone_number, email, 

              
relation_to_applicant)

Résumé (résumé_id, family_name, given_name, date_of_birth,

place_of_birth, marital_status, street_address, city, country, postal_code, phone_country_code, phone_area_code, phone_number, fax_country_code, fax_area_code, fax_number, email, personal_statement, date_posted, description_id, status)

Résumé_Skill (skill_id, résumé_id, skill_description)

Figure 7.  Descriptions of the tables for the German (Standard) locale

Applications

View Job Description (Public)

· Fields visible in this view: 

· Description (job_title, department, salary_range, description, category, date_posted)

· Description_Skill (skill_description)
· Required fields: NA

Submit Résumé

· Fields visible in this view:
· Education (institution_name, institution_location, start_date, end_date, degree_received, field_of_study)  

· Experience (job_title, company_name, company_location, start_date, end_date, description)
· Reference (family_name, given_name, title, phone_country_code, phone_area_code, phone_number, email, relation_to_applicant)
· Résumé (family_name, given_name, date_of_birth, place_of_birth, marital_status, street_address, city, country, postal_code, phone_country_code, phone_area_code, phone_number, fax_country_code, fax_area_code, fax_number, email, personal_statement, date_posted)
· Résumé_Skill (skill_description)
· Required fields: all required fields specified in italics.  

View Résumé

· Fields visible in this view:
· Education (institution_name, institution_location, start_date, end_date, degree_received, field_of_study) 

· Experience (job_title, company_name, company_location, start_date, end_date, description)

· Reference (family_name, given_name, title, phone_country_code, phone_area_code, phone_number, email, relation_to_applicant)

· Résumé_Skill (skill_description)

· Résumé (family_name, given_name, date_of_birth, place_of_birth, marital_status, street_address, city, country, postal_code, phone_country_code, phone_area_code, phone_number, fax_country_code, fax_area_code, fax_number, email, personal_statement, photo, date_posted, description_id, status)
· Required fields: NA

Add Comment

· Fields visible in this view:
· Comment (personnel, text)

· Résumé (family_name, given_name)
· Required fields: all required fields are italicized.
View Comments

· Fields visible in this view: 

· Comment (personnel, text)

· Résumé (family_name, given_name) 

· Required fields: NA

Post Job Description

· Fields visible in this view: 

· Description (job_title, department, auth_person, salary_range description, category, date_posted, status)

· Description_Skill (skill_description) 

· Required fields: all required fields are italicized.
View Job Description (Administrative User)

· Fields visible in this view: 
· Description (job_title, department, auth_person, salary_range description, category, date_posted, date_filled, status)

· Description_Skill (skill_description)
· Required fields: NA

Evaluate Résumé

· Fields visible in this view:
· Comment (personnel, text)

· Description (job_title, department, auth_person, salary_range description, category, date_posted, date_filled, status)

· Description_Skill (skill_description)

· Education (institution_name, institution_location, start_date, end_date, degree_received, field_of_study)

· Experience (job_title, company_name, company_location, start_date, end_date, description)

· Reference (family_name, given_name, title, phone_country_code, phone_area_code, phone_number, email, relation_to_applicant)

· Résumé_Skill (skill_description)

· Résumé (family_name, given_name, date_of_birth, place_of_birth, marital_status, street_address, city, country, postal_code, phone_country_code, phone_area_code, phone_number, fax_country_code, fax_area_code, fax_number, email, personal_statement, photo, date_posted, description_id, status)
· Required fields: Résumé.status and Description.status all other fields are read only.

Update Job Description

· Fields visible in this view: 
· Description (job_title, department, auth_person, salary_range description, category, date_posted, date_filled, status)

· Description_Skill (skill_description)
· Required fields: all required fields are italicized. 

Design Document

There are two parts to the design document for this project:  the design and layout of the database tables and the design and layout of the applications.

Database Tables

The individual Locale Specification dictates the inclusion and requirement of specific fields.  Tables 3-7 list all the possible fields for each database table.  The list of constraint values will be a variable drawn from the locale file during the building of these create files.  What is given below is the information for the English (US) locale.  The central database will contain all the fields in every table but none will be required save the primary key of each field.  An additional field will be added to each field, the identification code of the branch office.  This field, together with the original primary keys will act as the primary key for the central database.

All text fields must be able to handle Unicode.

 

Table 3.  Layout of the Education table

	Education

	Field Name
	Type
	Further Description

	education_id
	number, 10 digits
	PK
, Sequence

	résumé_id
	number, 10 digits
	FK
 to Résumé

	institution_name
	string, 100 characters
	

	institution_location
	string, 200 characters
	

	start_date
	date
	

	end_date
	date
	

	degree_received
	string, 50 characters
	

	field_of_study
	string, 100 characters 
	


Table 4.  Layout of the Experience table

	Experience

	Field Name
	Type
	Further Description

	experience_id
	number, 10 digits
	PK, Sequence

	résumé_id
	number, 10 digits
	FK from Résumé

	job_title,
	string, 50 characters
	

	company_name
	string, 100 characters
	

	company_location
	string, 100 characters
	

	start_date
	date
	Must be before end_date

	end_date
	date
	Must be after start_date

	description
	string, 1000 characters
	


Table 5.  Layout of the Reference table

	Reference

	Field Name
	Type
	Further Description

	reference_id
	number, 10 digits
	PK, Sequence

	résumé_id
	number, 10 digits
	FK to Résumé

	family_name
	string, 75 characters
	

	given_name
	string, 50 characters
	

	title
	string, 50 characters
	

	phone_country_code
	number, 3 digits
	

	phone_area_code
	number, 10 digits
	

	phone_number
	number, 20 digits
	

	email
	string, 50 characters
	

	relation_to_applicant
	string, 50 characters
	


Table 6.  Layout of the Résumé table

	Résumé


	Field Name
	Type
	Further Description

	résumé_id
	number, 10 digits
	PK, Sequence

	family_name
	string, 75 characters
	

	given_name
	string, 50 characters
	

	middle_initial
	character, 1 character
	

	date_of_birth
	date
	

	place_of_birth
	string, 75 characters
	

	marital_status
	string, 20 characters
	List of valid entries: single, married, divorced, widowed

	street_address
	string, 100 characters
	

	city
	string, 75 characters
	

	state
	character, 2 characters
	List of valid entries: valid US postal abbreviations

	country
	string, 100 characters
	

	postal_code
	string, 20 characters
	

	phone_country_code 
	number, 3 digits
	

	phone_area_code
	number, 10 digits
	

	phone_number
	number, 20 digits
	

	fax_country_code
	number, 3 digits
	

	fax_area_code
	number, 10 digits
	

	fax_number
	number, 20 digits
	

	email
	string, 50 characters
	

	personal_statement 
	long text element
	

	date_posted
	date
	

	description_id
	number, 10 digits
	FK from Description

	status
	string, 20 characters
	List of valid entries: considering, hired, rejected


Table 7.  Layout of the Résumé_Skill table

	Résumé_Skill

	Field Name
	Type
	Further Description

	skill_id
	number, 10 digits
	PK, Sequence

	résumé_id
	number, 10 digits
	FK from Résumé

	skill_description
	string, 50 characters
	


Applications

All testing for field size and type will be done by Javascript functions before the form(s) are processed by ColdFusion.  HTML code for the prototype screens can be found in Appendix I.  These screens will be created by their respective applications: Submit Résumé or View Résumé.  Tables 8 and 9 provide the details for the design of the applications.

Table 8.  Design information for the Submit Résumé application

	Submit Résumé

	Development Language:
	CFML (Cold Fusion/HTML)

	Program Name:
	submit_resume.cfm

	Called by:
	View Job Description (Common User)

	Input:
	description.description_id from View Job Description 

	Screen 1:
	Screen Name: Submit Résumé

Form Name: submit_resume

   Form Field 1: description_id

             Value: description.description_id passed from Post Job 

                       Description

   Form Field 2: resume_date_posted

             Value: today’s date

   Form Field 3: res_gname

             Value: supplied by user

   Form Field 4: res_mi

             Value: supplied by user

   Form Field 5: res_fname

             Value: supplied by user

   Form Field 6: dob_month

             Value: 1-12

   Form Field 7: dob_day (must be a number)

             Value: 1-31 (depends on month_dob)

   Form Field 8: dob_year

             Value: valid year (must be a number)

   Form Field 9: place_of_birth

             Value: supplied by user

   Form Field 10: marital_status

             Value: see locale specification

   Form Field 11: street_address

             Value: supplied by user

   Form Field 12: city

             Value: supplied by user

   Form Field 13: state

             Value: see locale specification

   Form Field 14: postal_code

             Value: supplied by user

   Form Field 15: country

             Value: supplied by user

   Form Field 16: resume_phone_country_code

            Value: supplied by user (must be number)

   Form Field 17: resume_phone_area_code

             Value: supplied by user (must be number)

   Form Field 18 resume_phone_number

             Value: supplied by user (must be number)

   Form Field 19: resume_fax_country_code

             Value: supplied by user (must be number)

   Form Field 20: resume_fax_area_code 

             Value: supplied by user (must be number)

   Form Field 21 resume_fax_number

             Value: supplied by user (must be number)

   Form Field 22: resume_email

             Value: supplied by user

   Form Field 23: personal_statement

             Value: supplied by user

   Form Field 24: institution_name1

             Value: supplied by user

   Form Field 25: institution_location1

             Value: supplied by user

   Form Field 26: ed_sd1_month

             Value: 1-12

   Form Field 27: ed_sd1_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 28: ed_sd1_year

             Value:  valid year (must be a number)

   Form Field 29: ed_ed1_month

             Value: 1-12

   Form Field 30: ed_ed1_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 31: ed_ed1_year

             Value: valid year (must be a number)

   Form Field 32: degree1

             Value: supplied by user

   Form Field 33: field_of_study1

             Value: supplied by user

   Form Field 34: institution_name2

             Value: supplied by user

   Form Field 35: institution_location2

             Value: supplied by user

   Form Field 36: ed_sd2_month

             Value: 1-12

   Form Field 37: ed_sd2_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 38: ed_sd2_year

             Value: valid year (must be a number)

   Form Field 39: ed_ed2_month

             Value: 1-12

   Form Field 40: ed_ed2_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 41: ed_ed2_year

             Value: valid year (must be a number)

   Form Field 42: degree2

             Value: supplied by user

   Form Field 43: field_of_study2

             Value: supplied by user

   Form Field 44: institution_name3

             Value: supplied by user

   Form Field 45: institution_location3

             Value: supplied by user

   Form Field 46: ed_sd3_month

             Value: 1-12

   Form Field 47: ed_sd3_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 48: ed_sd3_year

             Value: valid year (must be a number)

   Form Field 49: ed_ed3_month

             Value: 1-12

   Form Field 50: ed_ed3_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 51: ed_ed3_year

             Value: valid year (must be number)

   Form Field 52: degree3

             Value: supplied by user

   Form Field 53: field_of_study3

             Value: supplied by user

   Form Field 54: job_title1

             Value: supplied by user

   Form Field 55: company_name1

             Value: supplied by user

   Form Field 56: company_location1

             Value: supplied by user

   Form Field 57: exp_sd1_month

             Value: 1-12

   Form Field 58: exp_sd1_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 59: exp_sd1_year

             Value: valid year (must be a number)

   Form Field 60: exp_ed1_month

             Value: 1-12

   Form Field 61: exp_ed1_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 62: exp_ed1_year

             Value: valid year (must be a number)

   Form Field 63: description1

             Value: supplied by user

   Form Field 64: job_title2

             Value: supplied by user

   Form Field 65: company_name2

             Value: supplied by user

   Form Field 66: company_location2

             Value: supplied by user

   Form Field 67: exp_sd2_month

             Value: 1-12

   Form Field 68: exp_sd2_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 69: exp_sd2_year

             Value: valid year (must be a number)

   Form Field 70: exp_ed2_month

             Value: 1-12

   Form Field 71: exp_ed2_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 72: exp_ed2_year

             Value: valid year (must be a number)

   Form Field 73: description2

             Value: supplied by user

   Form Field 74: job_title3

             Value: supplied by user

   Form Field 75: company_name3

             Value: supplied by user

   Form Field 76: company_location3

             Value: supplied by user

   Form Field 77: exp_sd3_month

             Value: 1-12

   Form Field 78: exp_sd3_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 79: exp_sd3_year

             Value: valid year (must be a number)

   Form Field 80: exp_ed3_month

             Value: 1-12

   Form Field 81: exp_ed3_day

             Value: 1-31 (depending on ed_sd_month)

   Form Field 82: exp_ed3_year

             Value: valid year (must be a number)

   Form Field 83: description3

             Value: supplied by user

   Form Field 84: reference_given_name1

             Value: supplied by user

   Form Field 85: reference_family_name1

             Value: supplied by user

   Form Field 86: title1

             Value: supplied by user

   Form Field 87: reference_phone_country_code1

             Value: supplied by user (must be valid number)

   Form Field 88: reference_phone_area_code1

             Value: supplied by user (must be valid number)

   Form Field 89: reference_phone_number1

             Value: supplied by user (must be valid number)

   Form Field 90: reference_email1

             Value: supplied by user

   Form Field 91: relation1

             Value: supplied by user

   Form Field 92: reference_given_name2

             Value: supplied by user

   Form Field 93: reference_family_name2

             Value: supplied by user

   Form Field 94: title2

             Value: supplied by user

   Form Field 95: reference_phone_country_code2

             Value: supplied by user (must be a valid number)

   Form Field 96: reference_phone_area_code2

             Value: supplied by user (must be a valid number)

   Form Field 97: reference_phone_number2

             Value: supplied by user (must be a valid number)

   Form Field 98: reference_email2

             Value: supplied by user

   Form Field 99: relation2

             Value: supplied by user

   Form Field 100: reference_given_name3

             Value: supplied by user

   Form Field 101: reference_family_name3

             Value: supplied by user

   Form Field 102: title3

             Value: supplied by user

   Form Field 103: reference_phone_country_code3

             Value: supplied by user

   Form Field 104: reference_phone_area_code3

             Value: supplied by user

   Form Field 105: reference_phone_number3

             Value: supplied by user

   Form Field 106: reference_email3

             Value: supplied by user

   Form Field 107: relation3

             Value: supplied by user

   Form Field 108: skill1

             Value: supplied by user

   Form Field 109: skill2

             Value: supplied by user

   Form Field 110: skill3

             Value: supplied by user

   Form Field 111: skill4

             Value: supplied by user

   Form Field 112: skill5

             Value: supplied by user

   Form Field 113: skill6

             Value: supplied by user

   Form Field 114: skill7

             Value: supplied by user

   Form Field 115: skill8

             Value: supplied by user

   Form Field 116: skill9

             Value: supplied by user

   Form Field 117: skill10

             Value: supplied by user

	Screen 2:
	Screen Name: Successful Submission

	Screen 3:
	Screen Name: Error in Submission

	Pseudocode:
	Open locale file; else error;

Read in locale file and assign all locale-specific variables;

Close locale file;

Print header; if status = new print javascript;

If status = new

   Print Screen 1:

   Print begin form information;

   Print fields for résumé;

   For x = 1 to 3

      Print fields for education;

   For x = 1 to 3

      Print fields for experience;

   For x = 1 to 3

      Print fields for reference;

   For x = 1 to 10

      Print fields for résumé_skill;

   Print end form information;

If status = process

   Insert into résumé database

   For each instance of education

      Insert into education database

   For each instance of experience

      Insert into experience database

   For each instance of reference

      Insert into reference database

   For each instance of résumé_skill

      Insert into education résumé_skill

   If inserts are successful

      Print Screen 3; else print Screen 2;

Print footer;


Table 9.  Design information for the View Résumé application

	View Résumé

	Development Language:
	CFML (Cold Fusion/HTML)

	Program Name:
	view_resume.cfm

	Called by:
	Administrative Main Menu

	Input:
	None

	Screen 1:
	Name: Query

Form Name: QueryDB

   Form Field 1: Query_Words

             Value: supplied by user

   Form Field 2: Status

             Value: run_query

	Screen 2:
	Name: Query Results

Form Name: App_Resume

   Form Field 1: Resume_id

            Value: résumé.résumé_id

   Form Field 2: Status

            Value: one

	Screen 3:
	Name: No Matching Results

	Screen 4:
	Name: View One Résumé

	Pseudocode
	Open locale file; else print error;

Read in locale file and assign all locale-specific variables;

Close locale file;

Print header;

If status = one then

   Query résumé, résumé_skills, education, 

   experience, reference based on 

   résumé.résumé_id passed from Screen 2; else 

   print error;

   Print Screen 4:

   Print fields from résumé;

   For each matching entry in education

      Print fields;

   For each matching entry in experience

      Print fields;

   For each matching entry in reference

      Print fields;

   For each matching entry in résumé_skills

      Print fields;

If status = run_query then

   Query database(s) for matching results; if there 

   are matching results status = match else status 

   = no_match;

   If status = no_match then

      Print Screen 3;

   If status = match then

      Print Screen 2:   

      For each matching result

         Print name of applicant;

         Print link to applicant’s résumé (form that 

         passes résumé.résumé_id);

Else

   Print Screen 1;

Print footer;


Locale Tables

The locale variables are held in Oracle database tables.  Tables 10 and 11 outline the variables for the View Résumé and Submit Résumé applications respectively.  The code used to create these tables can be found in Appendix K.  An insert into this table should be done for each locale that will be needed at a local office.  The scripts used to insert the English (US) and German (Standard) locale can be found in Appendix L.  A locale is retrieved from the database using the “locale” field, the value of which will be a locale, such as English (US) or German (Standard).  Information on how to localize the base locale insertion script should be included in the localization kit.  Only the fields needed for a given locale should be included in this script. 

The value of the locale field for either table is derived from the value returned by the ColdFusion function, GetLocale(), which returns a value based on the supported locale of the operating system.  The format of the variable returned by the function call is: “Language (CountryCode)”.  An example is: English (US).  If the locale variable refers to an element that is not included in a specific locale as outlined in the Locale Specification, it should not be translated or inserted into the database for that locale.

Table 10.  Layout of the locale table for the View Résumé application

	Table Name
	vr_locale

	Application Name
	view_resume.cfm

	General Variables

	Variable Name
	Variable Description

	locale
	Describes which locale variables to retrieve

	charset
	The character set to use for this application

	language
	The language used for this locale

	Javascript Variables

	Variable Name
	Variable Description

	no_query_text
	Error message if no query words entered

	HTML Variables

	Variable Name
	Variable Description

	title_app
	Title that appears in the title bar of the browser

	path_css
	Location of the style sheet

	alt_logo
	Alternative text for logo graphic

	title_query
	Title text that appears on Screen 1: Query

	instructions_query
	Instructions that appear on Screen 1: Query

	button_submit
	Text that appears on the Submit Button

	link_text_menu
	Text of link to Administrative Main Menu

	link_menu
	Value of the link to Administrative Main Menu

	text_copyright
	Copyright text

	title_results
	Title text that appears on Screen 2: Query Results

	instructions_results
	Instructions that appear on Screen 2: Query Results

	label_name
	Label for applicant and reference’s name

	format_name
	Ordering for name variables

	link_text_resume
	Text that appears as link to Screen 4

	title_no_matches
	Title text that appears on Screen 3: No Matches

	response_no_matches
	Answer that appear on Screen 3: No Matches

	instructions_no_matches
	Suggestion for Screen 3: No Matches

	title_view_one
	Title text that appears on Screen 4: View One Résumé including order information for name variables

	label_position
	Label for description.job_title

	label_department
	Label for description.department

	label_date_posted
	Label for résumé.date_posted

	label_dob
	Label for résumé.date_of_birth

	label_place
	Label for résumé.place_of_birth

	label_marital
	Label for résumé.marital_status

	label_address
	Label for address field

	format_address
	Order information for address variables

	label_phone
	Label for all phone numbers

	format_phone
	Format information for all phone numbers

	label_fax
	Label for fax number

	format_fax
	Format information for fax variables

	label_email
	Label for all email fields

	label_statement
	Label for résumé.personal_statement

	title_education
	Label for Education title

	label_inst_name
	Label for education.institution_name

	label_inst_loc
	Label for education.institution_location

	label_sd
	Label for all start dates

	label_ed
	Label for all end dates

	label_degree
	Label for education.degree_received

	label_field
	Label for education.field_of_study

	title_experience
	Label for Experience Title

	label_exp_job
	Label for experience.job_title

	label_co_name
	Label for experience.company_name

	label_co_loc
	Label for experience.company_location

	label_description
	Label for experience.description

	title_skills
	Label for Skills Title

	label_skill
	Label for résumé_skill.skill_description

	title_references
	Label for References Title

	label_title
	Label for reference.title

	label_relation
	Label for reference.relation_to_applicant


Table 11.  Layout of the locale table for the Submit Résumé application

	Table Name
	sr_locale

	Application Name
	submit_resume.cfm

	General Variables
	

	Variable Name
	Variable Description

	locale
	Describes which locale variables to retrieve

	charset
	The character set to use for this application

	language
	The language used for this locale

	Javascript Variables
	

	Variable Name
	Variable Description

	default_month
	Default value for the all month fields

	default_day
	Default value for all day fields

	default_year
	Default value for all year fields

	default_street
	Default value for street address fields

	default_city
	Default value for city fields

	default_state
	Default value for state fields

	default_post
	Default value for postal code fields

	default_country
	Default value for country fields

	default_marital
	Default value for marital status field

	default_country_code
	Default value for country code fields

	default_area_code
	Default value for area code fields

	default_phone
	Default value for phone number fields

	default_fax
	Default value for fax number fields

	no_dob_month
	Text when dob_month is missing

	no_dob_day
	Text when dob_day is missing

	no_dob_year
	Text when dob_year is missing

	no_res_gname
	Text when résumé.given_name is missing

	no_res_mi
	Text when résumé.middle_initial is missing

	no_res_fname
	Text when résumé.family_name is missing

	no_place
	Text when place_of_birth is missing

	no_marital
	Text when marital_status is missing

	no_street
	Text when street_address is missing

	no_city
	Text when city is missing

	no_state
	Text when state is missing

	no_post
	Text when postal_code is missing

	no_country
	Text when country is missing

	no_res_pcc
	Text when resume_phone_country_code is missing

	no_res_pac
	Text when resume_phone_area_code is missing

	no_res_phone
	Text when resume_phone_number is missing

	no_res_fcc
	Text when resume_fax_country_code is missing

	no_res_fac
	Text when resume_fax_area_code is missing

	no_res_fax
	Text when resume_fax_number is missing

	no_email
	Text when resume_email is missing

	no_statement
	Text when resume_personal_statement is missing

	no_inst_name
	Text when institution_name is missing

	no_inst_loc
	Text when institution_location is missing

	no_ed_sd_m
	Text when ed_sd_month is missing

	no_ed_sd_d
	Text when ed_sd_day is missing

	no_ed_sd_y
	Text when ed_sd_year is missing

	no_ed_ed_m
	Text when ed_ed_month is missing

	no_ed_ed_d
	Text when ed_ed_day is missing

	no_ed_ed_y
	Text when ed_ed_year is missing

	no_degree
	Text when degree is missing

	no_field
	Text when field_of_study is missing

	no_exp_job_title
	Text when experience_job_title is missing

	no_co_name
	Text when company_name is missing

	no_co_loc
	Text when company_location is missing

	no_exp_sd_m
	Text when exp_sd_month is missing

	no_exp_sd_d
	Text when exp_sd_day is missing

	no_exp_sd_y
	Text when exp_sd_year is missing

	no_exp_ed_m
	Text when exp_ed_month is missing

	no_exp_ed_d
	Text when exp_ed_day is missing

	no_exp_ed_y
	Text when exp_ed_year is missing

	no_description
	Text when description is missing

	no_ref_gname
	Text when reference_given_name is missing

	no_ref_fname
	Text when reference_family_name is missing

	no_title
	Text when title is missing

	no_ref_pcc
	Text when reference_phone_country_code is missing

	no_ref_pac
	Text when reference_phone_area_code is missing

	no_ref_phone
	Text when reference_phone_number is missing

	no_ref_email
	Text when reference_email is missing

	no_relation
	Text when relation is missing

	num_dob_day
	Text when dob_day is not a number.

	num_dob_year
	Text when dob_year is not a number.

	num_res_pcc
	Text when resume_phone_country_code is not a number.

	num_res_pac
	Text when resume_phone_area_code is not a number.

	num_res_phone
	Text when resume_phone_number is not a number.

	num_res_fcc
	Text when resume_fax_country_code is not a number.

	num_res_fac
	Text when resume_fax_area_code is not a number.

	num_res_fax
	Text when resume_fax_number is not a number.

	num_ed_sd_d
	Text when ed_sd_day is not a number.

	num_ed_sd_y
	Text when ed_sd_year is not a number.

	num_ed_ed_d
	Text when ed_ed_day is not a number.

	num_ed_ed_y
	Text when ed_ed_year is not a number.

	num_exp_sd_d
	Text when exp_sd_day is not a number.

	num_exp_sd_y
	Text when exp_sd_year is not a number.

	num_exp_ed_d
	Text when exp_ed_day is not a number.

	num_exp_ed_y
	Text when exp_ed_year is not a number.

	num_ref_pcc
	Text when reference_phone_country_code is not a number.

	num_ref_pac
	Text when reference_phone_area_code is not a number.

	num_ref_phone
	Text when reference_phone_number is not a number.

	HTML Variables
	

	Variable Name
	Variable Description

	title_app
	The title of the Application

	path_app
	The path to the application

	path_css
	The path to the style sheet

	alt_logo
	Alternative text for logo graphic

	title_submit
	Title text that appears on Screen 1: Submit Résumé

	instructions_submit
	Instructions that appear on Screen 1: Submit Résumé

	button_submit
	Text that appears on the Submit Button

	link_text_menu
	Text of link to Public Main Menu

	link_menu
	Value of the link to Public Main Menu

	text_copyright
	Copyright text

	title_education
	Label for Education title

	title_experience
	Label for Experience title

	title_reference
	Label for Reference title

	title_skills
	Label for Skills title

	label_position
	Label for description.job_title

	label_date
	Label for today’s date

	label_gname
	Label for the all given name fields

	label_mi
	Label for the all middle initial fields

	label_fname
	Label for the all family name fields

	label_dob
	Label for date of birth

	label_place
	Label for place of birth

	label_marital
	Label for marital status

	label_address
	Label for all addresses

	format_address
	Format for all addresses

	label_phone
	Label for all phone numbers

	format_phone
	Format for all phone numbers

	label_fax
	Label for all fax numbers

	format_fax
	Label for all phone numbers

	label_email
	Label for all email addresse fields

	label_statement
	Label for personal statement fields

	label_inst_name
	Label for institution name fields

	label_inst_loc
	Label for institution location fields

	label_sd
	Label for all start dates

	label_ed
	Label for all end dates

	label_degree
	Label for all degree fields

	label_field
	Label for all field of study fields

	label_job
	Label for experience job title

	label_co_name
	Label for company name fields

	label_co_loc
	Label for company location fields

	label_description
	Label for experience description fields

	label_title
	Label for reference.title

	label_relation
	Label for reference.relation_to_applicant

	label_skill
	Label for skill

	size_day
	Size of all day fields

	size_year
	Size of all year fields

	size_gname
	Size of all given_name fields

	size_mi
	Size of all middle_initial fields

	size_fname
	Size of all family_name fields

	size_place
	Size of résumé.place_of_birth field

	size_street_address
	Size of the résumé.street_address field

	size_city
	Size of the résumé.city field

	size_post
	Size of the résumé.postal_code field

	size_country
	Size of the résumé.country field

	size_pcc
	Size of all phone country code fields

	size_pac
	Size of all phone area code fields

	size_phone
	Size of all phone number fields

	size_fcc
	Size of all fax country code fields

	size_fac
	Size of all fax area code fields

	size_fax
	Size of all fax number fields

	size_email
	Size of all email fields

	size_inst_name
	Size of institution name fields

	size_inst_loc
	Size of institution location fields

	size_degree
	Size of degree fields

	size_field
	Size of field of study fields

	size_job
	Size of all experience job title fields

	size_co_name
	Size of all company name fields

	size_co_loc
	Size of all company location fields

	size_title
	Size of reference.title fields

	size_relation
	Size of the reference.relation fields

	size_skill
	Size of the skill.skill_description fields

	list_values_months
	List of values for Month select fields

	list_labels_months
	List of labels for Month select fields

	list_values_marital
	List of values for Marital Status field

	list_labels_marital
	List of labels for Marital Status field

	list_values_state
	List of values for State field

	list_labels_state
	List of labels for State field

	title_success
	Title of Screen 2: Successful Submission

	instructions_success
	Instructions for Screen 2: Successful Submission

	title_error
	Title for Screen 3: Submission Error

	label_message
	Response message from the server

	label_nativeerror
	Native Error Code from the server

	label_sqlstate
	SQLstate from the server

	label_sqldetail
	Error details from the server


Development Journal

The goal of this section of the thesis is to guide the reader through the development process from the point at which a need for a software product was invented to the point a workable “barebones” version of the software was presented.  It will attempt to create some cohesion between the various documents of the development process and the deliverables, i.e. code that was produced.  It will also attempt to convey the author’s use of the developed framework, either its successes or failures.

Before I could begin testing the framework, I had to invent a need for a software application.  As the true purpose of this application was to test the relevancy of the internationalization framework to the development lifecycle it need to have as many locale-specific requirements as feasible.  An application that collected and processed job descriptions and résumés would need data of this type.  I also chose this application because its real world relevance would make the documentation of its development process more accessible to the reader.  It was for these reasons that I invented the ABC Corporation and their need for a global database to hold personnel information.  

Although I had designed and developed software before, I had never documented the process formally.  In normal development, the scope and nature of documentation during each stage of the lifecycle depends heavily on the size and formality of the development organization as well as the size of the application to be developed.  My development team was small, consisting of one person and ordinarily the process would be rather informal.  The most important factor that influenced the layout of the documentation was the need to illustrate the affect of the framework on the process.  For this reason, the documentation may not resemble other software documentation with which the reader may be familiar. It may, however, serve as a model for future development of small, internationalized applications. 

All of the requirements of the application were tailored around my need to analyze the framework.  For this reason I decided that the corporation would require the software to be localizable worldwide.  This required support for difficult languages such as Arabic, Hebrew and Chinese.  Thus, the scope of the future target locales outlined in the Requirements Document was exceedingly broad.  

I limited my project to the support of two initial locales: English (US) and German (Standard).
  Performing requirements analysis for all initial and future locales as laid out in the framework was impractical given the time and personnel constraints of my research.
  However, as the application was conceived as a centrally mandated project, the likelihood that the scope of the application would vary from locale to locale was almost non-existent.  Though I did not research all future target locales, it is still important to the adequate development of global software.  The magnitude of conducting such analysis is enormous, but a company with the resources to sell to such a large market should also have the resources for extensive requirements analysis.

It was easy to determine that this application needed to be internationalized because I purposely designed the requirements that way
.  The features that made it easy to internationalize were the relative consistency of the data elements across locales and the simplicity of the application.  The scope of the software, to insert, retrieve and update information in a database, was narrow.  The types of data that were collected for the database were not anticipated to change significantly or unmanageably between locales.  In fact, between the two locales I chose to develop, only the Résumé table differed at all.  However, during the Requirements stage, all that I was aware of was that the function of the application was to be the same in every locale.

I found that there were several areas of development that could have occurred during either the Specification or Design phase.  In all such instances, the Specification stage detailed what was to be done and the Design stage detailed how it was to be implemented.  One example of this was the layout of the database tables.  I determined the fields of the database and laid out the entity-relation diagram
 in the Specification phase and then gave the fields parameters and constraints in the Design phase.

I developed the application as an Oracle database.  All of the data concerning job descriptions and résumés was held in a series of tables as described in the Specification Document.  Each application was developed as a separate program in CFML (ColdFusion Markup Language).  I chose these products for two reasons.  First of all, they were available to me and I was already familiar with their operation.  More importantly, Oracle is exactly the type of product that would be used for this type of global application because of its power and ability to handle large quantities of information.  It also has a significant number of features that enable the internationalization of databases and their associated applications.  

To clarify which parts of the application would be affected by internationalization, I decided it was necessary to write separate Locale Specifications in parallel to the main Specification Document
.  The main Specification Document served to outline what was similar between all locales, what would not change, while the Locale Specifications outlined what was different, what would change.  In the case of this application, the number and purpose of the database tables would not change from locale to locale, nor would the parameters of any of the available fields.  What would change from locale to locale was which of the total available fields would be present and required in the local databases.  Developing both the main and locale specification documents was especially important to me as a novice designer of internationalized software because it helped to clarify the issues with which I would be confronted as I designed and developed the software.  

It was during the Specification phase that I had to begin making compromises in the development of the application in light of its purpose of testing the framework and not necessarily functioning as a real-world application.  For example, I chose English (US) and German (Standard) as the two initial locales, not because they showed the most promise as a market for this application, but because those are the two locales with which I am the most familiar
.  The goal, however, in developing an internationalized application is to design the program in such a way that it does not matter which locales are enabled first, the others can follow just as easily.  In real world use of this framework, this step ought to proceed differently with market and other business considerations dictating which locales are developed first.

Documenting the specification of the database consisted of determining the pieces of information that would be needed to adequately define a job description and a résumé.  For this knowledge I relied on my own experience with viewing both of these items at various online sources, as well as an interview I conducted to determine the general requirements of such data objects in Germany.  Once the pieces of information had been outlined, I diagramed the flow of the data in the system.  This can be seen in the Data Flow Diagram in Appendix F.  From this diagram I was able to draw the data objects and the applications that would be needed to manipulate them.  In the Entity-Relation Diagram I laid out how the data objects would be held in database tables.

Specifying the layout of the database tables, once I had determined how many I needed, was difficult.  The number and size of fields is nearly impossible to alter once the tables have been created.  If every locale had exactly identical tables, the development team would need to wait for requirements analysis to be performed on every current and future locale before the database could be designed.  This would also result in many fields in each local database that were not used.  

What I decided to do was design a central database-peripheral database scheme in which the central database would contain all the potential fields of the peripheral databases, but require none of them.  Each peripheral database would only contain the fields relevant to its instance of the application and would operate in complete independence of the central database.  For example, in Germany the date and place of birth are expected on a résumé while in the United States they are not.  All fields, such as given_name, had to have the same data type and size across all databases in order to make them compatible with the central database.  This posed the problem of ensuring that the types and sizes were adequate to all locales, even the ones, which had not yet been analyzed.  The solution I chose for this problem was to simply make the fields slightly larger than normal and realize that this compromise stemmed from the limited scope of my requirements analysis.  

No information would be entered directly into the central database; it would only be transferred from the peripheral databases.  All checking for required and properly formatted data would occur on the local level.  For my research, I designed the application to interface with the peripheral databases, not the central database.  Any failings in this layout stem not from the difficulty of internationalization, but rather from my limited knowledge of database design.

Deciding on a character set for this project was more complicated than initially anticipated
.  There are several areas for which a character set needed to be chosen, something not adequately documented in the framework.  Because I wanted worldwide language support I chose Unicode for the character set used to store information in the database.  I was unable to implement this character set in my test application, however, because the character set of the database must be specified when the database is instantiated.  Because there was only one, pre-configured database at my disposal, I had to conform the scope of my project to the character set, which had been specified for that database: ASCII 7-bit.  While this was a far from ideal solution, it did not impact the actual development of my application greatly.  The create files for the database tables can be constructed in the same fashion, regardless of the database character set as long as one uses the regular variables
 and not the national character set variables.
  The regular variables are always stored in the character set specified for the database, regardless of whether the database character set is 8-bits or 16-bits long.  Additionally, the character set provided supported all of the characters needed for my two locales.  

The second area of my project, for which I needed to choose a character set, was at the application level and involved the determination of operating system compatibility and compatibility with third party software
.  All of the applications for this project run in a web browser such as Netscape Navigator or Internet Explorer.  Whether or not a character set is supported is determined on the browser level.  However, even if a character set is supported, its characters cannot be shown unless the computer (operating system) has a font in which the character set can be rendered.  The same problem arises with applications that run strictly on the operating system and not through a browser, however when an application is installed, it generally installs any font that it needs.  The same can be done with a web-based application; the font can be downloaded with the application, however, the user may choose to set up their computer to override this.  I specified the character set for each application and assumed for the sake of my research, that the user would be using a computer that supported the character set and font necessary to view it.  

The first major pruning of the scope of the development process came during the Design phase.  Up until that point I developed every part of the application.  However, to continue in that vein through the Design and Implementation phases would have kept this thesis from ever being completed.  Also, the principle reason for developing the application was to test the framework.  Little new could be gained from repetitiously coding all nine programs in the application.  At the beginning of the Design phase, I narrowed the amount of the application that I would continue to develop to two programs: View Résumé and Submit Résumé.  This was a large enough subset of the application to allow for adequate testing of the framework, but small enough to be manageably developed.

The first part of the project to enter the Design phase was the database.  I took the entity-relation diagram and the brief description of the tables provided in the Specification document and expanded upon them to flesh out the data types and size values for each of the fields.  Because it was at this point that I decided to only carry through implementation of the View Résumé and Submit Résumé applications, I decided to only design and implement the database tables that would be needed for those two applications.  These included the Education, Experience, Reference, Résumé and Résumé_Skill tables.  In terms of creating a functional test set of the database I also had to create a dummy Description table as the Résumé table holds the description_id from the Description table as a foreign key.  I did not thoroughly design this table, however.

It should be noted that in the Database Table description section of the Design document the constraint values for some of the table fields are listed.  Values for the base locale, the locale in which the software is developed, in this case English (US), were given.  If the entire application had been developed, this information would have been captured in the design of the Build Create Files application and its associated locale file.  Because I wrote the create files for the two test locales by hand, I simply translated the texts of these constraints as part of the implementation of these two sets of create files
.  The information from all the design specifications laid out in the Design document would be included in a localization kit, which will be discussed later.   

In the Design document I focused on listing details regarding data types and naming.  This included not only the fields of the database, but also the locale variables of the applications.  I was not quite sure how to proceed with the design of an internationalized application.  I knew that each of the CFML applications would need to dynamically create a web page, basing the information for content and layout on a locale file.  With this in mind I began to simultaneously document the layout of each of the applications and to create prototypes of the web pages they would produce.

To document the applications I focused on capturing the information that needed to remain consistent, i.e. the names and formats of input and output elements as well as the names of the form fields and their characteristics.  I also wrote basic pseudocode for the program, which served as a rough draft of how to write the CFML code during the Implementation Stage.

To create prototypes of all of the screens that would appear in the two applications I actually wrote the HTML code that the ColdFusion program would later output.  I thoroughly developed and tested these prototype screens, including the forms for inputting information to the database and all the Javascript error checking routines.  The code for the prototype screens can be found in Appendix I.

Once I had the prototypes developed, I combed through their code and identified all of the elements within the design that would change from locale to locale.  These elements or locale variables, included error messages returned by the Javascript functions, page titles and labels, default values and size values for the form fields.  I named all of these elements as consistently as possible, not only within the program but also between the two programs.  I standardized the variable names to a word describing the element followed by a unique name for that element. 

An example of this comes from Submit Résumé.  Figure 8 shows the code as it was written in the prototype for View Résumé.  Figure 9 shows the code, after the substitution of locale variables.  The variable label_marital provides a label for the select box where the user chooses his or her marital status.  Default_marital gives the default value for the drop down list of possible marital statuses.  List_marital_values and list_marital_labels give the values and labels respectively of the drop down options in the select box.  A complete list of these variables was given in the locale section of the Design document and their use was carried over into the Implementation phase, where they replaced all of the hard-coded values in the prototype HTML code and corresponded to values in the locale files.  This system worked well.

<TR>

<TD CLASS="btext" VALIGN=TOP>

 Marital Status:

</TD>

<TD CLASS="text" VALIGN=TOP>

<SELECT NAME="marital_status" SIZE="1" LANG="">

         
<OPTION VALUE="status">status

         
<OPTION VALUE="single">Single

         
<OPTION VALUE="married">Married

         
<OPTION VALUE="divorced">Divorced

         
<OPTION VALUE="widowed">Widowed

   
</SELECT>

</TD>

</TR> 

Figure 8.  Code from submit_resume_screen1.html demonstrating how the HTML looks before internationalization.
<TR>

   
<TD CLASS="btext" VALIGN="top">

       

#label_marital# 


   
</TD>

 
<TD CLASS="text" VALIGN="top">

      

<SELECT NAME="marital_status" SIZE="1" LANG="#language#">


<cfloop index="i" from="1" to="5" step="1">




<OPTION VALUE="#MaritalValues[i]#">#MaritalLabels[i]#

</cfloop>

   
</SELECT>

   
</TD>

   
</TR>

Figure 9.  Code from view_resume.cfm demonstrating how the HTML looks after locale variable substitution.
Another major function of the Design document was to outline how the internationalized portion of the document, the program, would interact with the localized portion of the program, the locale file.  This entailed determining the format of the locale files and how the programs would access this information.

Because I was already using an Oracle database to hold information for the Résumés and Job Descriptions, I decided to use the database to hold the locale variables as well.  I designed two database tables: sr_locale and vr_locale
.  Each field of the database was named the same as the variable it would hold.  Many locales may be stored in the same database.  They are differentiated in both tables by the field, “locale”.  A typical value for this field would be “English (US).”  The base locale containing all possible locale variables with their values in English is contained by default in the database.  Each local administrator would then add any additional locales to these tables.  None of the fields are required so only the fields necessary to describe the attributes of a given locale need to be included in the table.  
In many Design documents, the programs are laid out in detail down to the size and name of arrays and other data structures.  I did not carry the design of my application to this extreme, mainly because I was the sole developer and I did not need to communicate that much information explicitly between the Design and Implementation phases.  Secondly, this would have been an extremely time consuming procedure incurring little benefit in such a small program.  In larger applications with more developers, more possible interaction conflicts and more need to focus on the efficiency of the program, this level of detail would be necessary.  Detailed layouts of the processes and data structures for an application would be beneficial and perhaps necessary to communicate internationalization details between a designer who understands the considerations that need to be taken for this type of development and the implementer who may not.

Both the Design and Implementation phases rely heavily on the developers being well versed in issues surrounding programming for internationalization.  Even assuming that the Design document had been thoroughly detailed before being sent to the implementation team, the programmers need to have an understanding of the factors affecting internationalized programs.  I had difficulty following simple guidelines for properly internationalizing code even though I had been studying the subject.  

It was during the Implementation phase that I found out that one often learns more when things go wrong, than when things go right.  I encountered many problems during the implementation of this application, the most significant of which will be detailed below.  Many of the difficulties stemmed not from flaws in the framework, but from constraints put on this project by the environment in which I developed it.  These difficulties, however, pointed out several steps in the framework which I had hopelessly oversimplified or in which I had provided so little guidance as to make them next to useless.  These points will be discussed in detail in the analysis of the framework.

The majority of the difficulties that arose during implementation stemmed from the Oracle database environment.  Oracle handles internationalization to a high degree, however implementing these features can be difficult.  The first problem arose when I wanted to implement database tables that used the Unicode character set.  While Oracle databases can be set to use Unicode, the database character set variable must be set when the database is created.  Creating the database is a difficult and complicated process, requiring extensive knowledge of Oracle administration.  It was also impractical, given the nature of our Oracle environment to create a separate database for this project.

The constraint put on this project by the available character set was already discussed.  Although this constraint did not significantly impact how I developed the test application and two locales, it did highlight how important it is to ensure that the developers thoroughly understand the internationalization constraints of the environment in which the program will be developed and run.

A second constraint imposed by my work environment affected the naming of tables.  In a real world usage of this finished application, each locale would only have one set of database tables.  This would mean that the table names that I specified could remain intact.  Because I was developing two locales within the same table and user space I could not have two tables named Résumé.  For this reason I appended “_de” to the names of all of the tables that were to be used for the German locale.  I modified my applications to account for this, but this did not change the overall development process for either the tables or the applications
.

The way in which the research database had been installed also affected the way error messages were displayed.  Although Oracle has the ability to return error messages in a variety of languages, only the English set was installed.  Normally, Oracle can determine which language to return error messages in based on the a language session variable but if the specified language is not available the default language, in this case English, is used.  In an actual release of this application, all of the information for properly configuring these variables would be included in the installation guide for the specific locale instance.  

After development of the databases, I proceed to the applications.  Implementation of the applications was basically broken down in to two parts: writing the CFML code to create the web page interfaces
 and writing the CFML code to interface with the database.  Internationalizing the part of the program that output the HTML code involved reworking the prototype HTML code to replace all culturally sensitive pieces with variables laid out in the design document
.  During this process, I needed to specify several more variables not previously mentioned in the document.  Two types of variables internationalized the HTML code.  The first type was the label. As was discussed earlier, the labels simply replaced some value, either text or number with a localized version of this value.  The second type of variable was a formatting variable.  This specified the format in which a group of data, such as the street address fields, would be presented.  See Table 12 for an example of one of these variables was defined.  Each data element, such as street address, city or postal code, was represented by a set of characters in the format variable.  Once the format variable was loaded into the program from the locale file, each element of the variable was replace with the appropriate code for that element.  

Table 12.  Example of a format variable, format_address, from Submit Résumé.

	US locale:
	format_address = “%SA% %BR% %CI%, %S% %PC% %BR% %CO%”

	German locale:
	format_address = “%SA% %BR% %PC% %CI% %BR% %CO%”

	SA = street address

BR = line break

CI = city
	S = state

PC = postal code

CO = country


Interfacing with the database in an internationalize manner involved using ColdFusion functions to format dates and other types of information in a localized manner.  Locale was determined using a ColdFusion function GetLocale() to determine in which locale the program was running.  This information comes from the operating system.  In order to demonstrate the functionality of the German locale on my US-localized computer, I employed the SetLocale() function to fool the ColdFusion program into thinking it was operating in the German (Standard) locale.

Another point that was not adequately outlined in the framework was the creation of a localization kit.  The localization kit generally contains all of the information necessary for someone not attached to the development process to create a new locale.  Creating a new locale, in the case of my application, involves translating all of the locale files as well as the instructions for installing and creating the database with the correct variable settings.  Although I did not perform this step in my research, I addressed it in the framework analysis.  What I did do, was localize the application in parallel to the development of the internationalized code.  This is only possible if the localization team works closely with the development team because variables and requirements for the system can change quickly and these changes need to be communicated to the localization team(s). 

The difficulties involved in actually taking a project from beginning to end and ensuring that it was thoroughly internationalized were overwhelming.  There were many points at which I was not sure that the way I had written the program was correctly internationalized and with my limited resources and personal knowledge I had no way to check.  What I focused on, instead, was noting these points at which checking for proper internationalization would need to be done to ensure that the framework properly addressed them.  I believe that even if the program that I wrote was not, itself, thoroughly internationalized I was able to gain a significant enough grasp of the difficulties entailed in the process to assess the initial framework that I developed.

Analysis of the Framework

The framework worked well during the early phases of the software development lifecycle.  The further along in the development process I proceeded the more I found it lacking in guidance.  This was not surprising, given that the later phases of the software development lifecycle deal with more concrete aspects of development, while the early stages deal more with theory.  After conducting the research upon which I built the initial framework, I had encountered much theory but had very little practical knowledge of the internationalization process.  This I gained through the development of my application.


The Requirements phase of the Framework did not need to change much.  It should be noted, though, that although it is feasible to say at the Requirements phase that a program should not be internationalized, one cannot conversely say at this time that a program should be internationalized.  This is because at this stage, not enough may be known about the specifics of the application to know if it can be profitably internationalized or not.  Some potential functions of a program are easier to internationalize than others.  A step has consequently been added to the Specification phase in which the project is reanalyzed, based on information gained, to see if it is still feasible to internationalize.


Also, at the Specification phase, the steps of determining the operating system on which the program must run and with which third-party software the program must be compatible can be combined into one step.  This step should also be expanded to an examination of entire environment in which the program must operate.  For example, when I determined that my program needed to run in a web browser over the internet all sorts of constraints were brought up involving the way in which web pages could be viewed by users, as well as the character sets and fonts available to render the screens.  

It is extremely important to understand the constraints the environment may put on the internationalization of the project, especially for novice international developers.  These constraints may influence the decision of how extensively to internationalize the application.  If the decision is made to internationalize the application, these constraints will help the developers design the product by alerting them to features they may need to include.  It was discussed in the review of literature that applications can handle internationalization issues on many levels.  They may rely on the operating system to return the date already properly formatted for the desired locale information or the application may have to handle this internally.  Thoroughly outlining the internationalization features and constraints of the environment in which the program will run lets the designers know whether they can rely on the environment for locale information and internationalization routines or if they must be included within the program itself.


The last two steps of the Framework at the Specification phase were rather vague.  How does one go about determining the level of internationalization that a software product has achieved?  One might use the ISO 11017 standard as a benchmark to determine this but there is not necessarily a practical way to measure some of the guidelines laid out in the standard.  More research could be done to develop a method for analyzing a piece of software in light of the ISO specification.  Although this step is not very specific, it was left in the framework because it was something that ought to be done, though how may not yet be clear.


The last step, identifying processes, modules and objects that will be affected by internationalization, has the same failing as the previous step.  Although the actual framework does not necessarily need to describe how steps should be carried out, it should be able to give some guidance.  In my project I attempted to capture the variable elements within the programs through the writing of Locale Specification documents.  While I was able to adequately outline the information necessary for my particular project in my particular environment, there ought to be a standard set of information that is recorded about each object regarding internationalization.  The most effective way to document this change is another area that warrants more research.


From the Design phase on, the framework grew vague.  A step was added to clarify how one ought to decide where the responsibility to support various locale functions lies.  Some information will come from the operating system or outside applications and other information will have to be generated or processed by the application being developed.  An example of this would be whether the locally formatted date could be retrieved from the operating system or whether a standard date would have to be retrieved and then properly localized by the application.  This step really builds upon the Specification phase step in which the environment was described.  Here, the development team figures out how this environment will impact the design and implementation of the actual application.


Another aspect of design that needed to be addressed in the framework was the development of the localization kit.  During the Specification phase, once it has been determined that the application will be internationalized, the specification team needs to determine how the application will be localized.  The base locale is developed by the software implementation team. But before they even begin to write the software and isolate the variables laid out in the design document, there needs to be a framework for how all of this locale-specific information will be captured and formatted and what will then be done with it.  Part of this is an overall policy decision – whether to use an in-house localization team or outsource the localization to companies that specialize in translating and localization.  No matter which route is chosen, it should be determined at the Specification phase.  The actual contents of the localization kit, the files to be localized and the instructions on how to localize them need to be compiled during the Design and Implementation phases, perhaps for delivery to the localization teams in stages.   


Finally, the first step of the Implementation stage should be moved up to the Design phase.  The design team needs to know in which language the software will be developed in order to know what sorts of internationalization routines and functionality it provides.  The rest of the framework can stay intact.  The reader will notice that there is almost nothing significant to change during the Implementation and Maintenance phases.  This is because, if all steps of the proceeding phases are carried out adequately, there will be little actual impact on the steps of these phases.  However, it is extremely important that the developers involved in these phases understand how to properly internationalize software at the code level.  There are so many mistakes that can be made unwittingly.  

Summary of the Final Framework

1.0 Requirements Phase

1.1 Determine initial and future target locales.

1.2 Perform requirements analysis for each initial and future target locale.

1.3 Based on the requirements for each locale, determine if it is necessary and logical to internationalize this software product.

2.0 Specification Phase

2.1 Outline the environment in which the application must run including any features or constraints the environment provides to the internationalization process.

2.1.1 What operating system(s) must this program run on?  What facilities/constraints does it provide?  What locales does it support?

2.1.2 With what other software must this program be compatible?  How internationalized is that software?  What locales does it support?

2.2 Based on the general information gained about the specifics of the application, decide if it is still feasible to internationalize this application.

2.3 Decide which locales will be developed now and which locales will merely be enabled (if applicable) for later development.

2.4 Decide on a character set or sets.

2.5 Finalize the level of internationalization that will be attained in the development of this software product.

2.6 Identify which processes, modules or objects will be affected by internationalization.

2.7 Determine who will handle localization and at what point in the development cycle localization will begin.

3.0 Design Phase

3.1 Choose a language with adequate support for the level of internationalization to be used for this project.

3.2 Determine what localization information and functions will be handled by the outside environment and which must be handled by the developed application.

3.3 Determine how the locale files will be laid out and accessed.

3.4 Compile the locale files and write instructions on how to localize them.  Assemble the localization kit.

3.5 If the product will not be fully internationalized, document areas that are left uninternationalized (in case future internationalization will be done).

4.0 Implementation and Integration Phase

4.1 Thoroughly test the product for all locales including the scripts and character sets used, localized operating systems and local third-party software.

5.0 Maintenance Phase
5.1 Perform steps 1 to 4 in the small.
Conclusion

The globalization of the software industry is well underway and does not seem to be in danger of falling out of fashion.  The ability to reach larger and larger global audiences in the most economical way possible is increasingly important.  Internationalization of the software development process is a key part of the equation.  Developing and maintaining one software program instead of many has organizational as well as financial advantages.  While some developers chose to have their software “internationalized” after its initial development is complete the more efficient way to develop software is to integrate internationalization strategies into original development process.  This framework will help accomplish that goal.  
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Appendices

Appendix A:  English Code for A Date Routine

The following code example is taken from Programming for the World by Sandra O’Donell, page 60.

#include <stdio.h>

#define MAX_ANS 10

/* Given a date, this routine determines what number

 * day of the year it is.  Leap years are ignored to

 * simplify the example.

 */

int main (void) {

char answer = ‘y’;

int i, month, day, num_days;

static int months[12] = 

{31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};

do {

   /* Error-checking is omitted to simplify the code.*/

   printf(“Enter a date in mm/dd format: “);

   scanf(“%d/%d”, &month, &day);

   fflush(stdin);

   num_days = 0;

   for (i=0; i<month-1; i++)

   num_days += months[i];

   num_days += day;

   printf(“%d/%d is day number %d\n”, month, day,       

   num_days);

   print(“Again? “);

   fgets(&answer, MAX_ANS, stdin);

}

while ((answer == ‘y’) || (answer == ‘Y’));

}

Appendix B:  French Code for A Date Routine

The following code example is taken from Programming for the World by Sandra O’Donell, page 61-62.

/*French version; most variable declarations omitted*/

...

int main (void) {

char answer = ‘o’;

do {

   printf(“Rentrez une date dans le format jj-mm: “);

   scanf(“%d-%d”, &day, &month);

   fflush(stdin);

   num_days = 0;

   for (i=0; i<months[i]; i++)

      num_days += months[i];

   num_days += day;

   printf (“%d-%d est le jour numero %d\n”, day, month, 

   num_days);

   printf(“Encore? “);

   fgets(&answer, MAX_ANS, stdin);

}

while ((answer == ‘o’) || (answer == ‘O’));

}

Appendix C:  Bilingual Version of A Date Routine

The following code example is taken from Programming for the World by Sandra O’Donell, page 63-64.

#include <stdio.h>

#define MAX_ANS 10

/*French and American version */

int main (void) {

char answer;

int month, day, num_days;

int french;

/* This routine follows the French or American path

 * depending on the setting of a system variable.

 * The code for obtaining the variable’s value is omitted

 * to save space.

 * /

if (french) {

   do {

      printf(“Rentrez une date dans le format jj-mm: “);

      scanf(“%d-%d”, &day, &month);

      fflush(stdin);

      num_days = compute_days(day, month);

      printf (“%d-%d est le jour numero %d\n”, day, month, 

   num_days);

      printf(“Encore? “);

      fgets(&answer, MAX_ANS, stdin);

   }

   while ((answer == ‘o’) || (answer == ‘O’));

}

else { /* american */

   do {

      printf(“Enter a date in mm/dd format: “);

      scanf(“%d/%d”, &month, &day);

      fflush(stdin);

      num_days = compute_days(day, month);

      printf(“%d/%d is day number %d\n”, month, day, num_days);

      print(“Again? “);

      fgets(&answer, MAX_ANS, stdin);

   }

   while ((answer == ‘y’) || (answer == ‘y’));

}

}    /* end main */

int compute_days(day, month)

int day, month;

{

   int i, total = 0;

   static int months[12] = {31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};

   for (i=0; i<month-1; i++)

      total += months[i];

      total += day;


return(total);

}

Appendix D:  Example of Internationalized Code

The following header file was taken from Mozilla.org.  The prototypes for several data formatting routines are shown.  Each of these formatting routines accepts a piece of system data and formats it according to the specified locale.

  1

  2  /* -*- Mode: C++; tab-width: 2; indent-tabs-mode: nil; c-basic-

       offset: 2 -*-

  3  *

  4  * The contents of this file are subject to the Netscape Public

  5  * License Version 1.1 (the "License"); you may not use this file

  6  * except in compliance with the License. You may obtain a copy of

  7  * the License at http://www.mozilla.org/NPL/

  8  *

  9  * Software distributed under the License is distributed on an "AS

 10  * IS" basis, WITHOUT WARRANTY OF ANY KIND, either express or

 11  * implied. See the License for the specific language governing

 12  * rights and limitations under the License.

 13  *

 14  * The Original Code is mozilla.org code.

 15  *

 16  * The Initial Developer of the Original Code is Netscape

 17  * Communications Corporation.  Portions created by Netscape are

 18  * Copyright (C) 1998 Netscape Communications Corporation. All

 19  * Rights Reserved.

 20  *

 21  * Contributor(s): 

 22  */

 23 #ifndef nsDateTimeFormatWin_h__

 24 #define nsDateTimeFormatWin_h__

 25 

 26 

 27 #include "nsIDateTimeFormat.h"

 28 #include <windows.h>

 29 

 30 

 31 // Locale sensitive date and time format interface

 32 // 

 33 class nsDateTimeFormatWin : public nsIDateTimeFormat {

 34 

 35 public: 

 36   NS_DECL_ISUPPORTS 

 37 

 38   // performs a locale sensitive date formatting operation on the  

    time_t parameter

 39   NS_IMETHOD FormatTime(nsILocale* locale, 

 40                     const nsDateFormatSelector  dateFormatSelector, 

 41                     const nsTimeFormatSelector timeFormatSelector, 

 42                     const time_t  timetTime, 

 43                     nsString& stringOut); 

 44 

 45   // performs a locale sensitive date formatting operation on the 

    struct tm parameter

 46   NS_IMETHOD FormatTMTime(nsILocale* locale, 

 47                      const nsDateFormatSelector  

    dateFormatSelector, 

 48                      const nsTimeFormatSelector timeFormatSelector, 

 49                      const struct tm*  tmTime, 

 50                      nsString& stringOut); 

 51 

 52   // performs a locale sensitive date formatting operation on the 

    PRTime parameter

 53   NS_IMETHOD FormatPRTime(nsILocale* locale, 

 54                      const nsDateFormatSelector  

    dateFormatSelector, 

 55                      const nsTimeFormatSelector timeFormatSelector, 

 56                      const PRTime  prTime, 

 57                      nsString& stringOut);

 58 

 59   // performs a locale sensitive date formatting operation on the 

    PRExplodedTime parameter

 60   NS_IMETHOD FormatPRExplodedTime(nsILocale* locale, 

 61                      const nsDateFormatSelector  

    dateFormatSelector, 

 62                      const nsTimeFormatSelector timeFormatSelector, 

 63                      const PRExplodedTime*  explodedTime, 

 64                      nsString& stringOut); 

 65 

 66   nsDateTimeFormatWin() {NS_INIT_REFCNT();

 67                          

    mLocale.SetLength(0);mAppLocale.SetLength(0);}

 68 

 69 

 70   virtual ~nsDateTimeFormatWin() {}

 71 

 72 private:

 73   // init this interface to a specified locale

 74   NS_IMETHOD Initialize(nsILocale* locale);

 75 

 76   // util function to call unicode converter

 77   nsresult ConvertToUnicode(const char *inString, const PRInt32 

    inLen, PRUnichar *outString, PRInt32 *outLen);

 78 

 79   // call GetTimeFormatW or TimeFormatA

 80   int nsGetTimeFormatW(DWORD dwFlags, const SYSTEMTIME *lpTime,

 81               const char* format, PRUnichar *timeStr, int cchTime);

 82 

 83   // call GetDateFormatW or GetDateFormatA

 84   int nsGetDateFormatW(DWORD dwFlags, const SYSTEMTIME *lpDate,

 85               const char* format, PRUnichar *dataStr, int cchDate);

 86 

 87   nsString    mLocale;

 88   nsString    mAppLocale;

 89   PRBool      mW_API;            // W or A API

 90   nsString    mCharset;          // for A version of API, we need 

    to convert

 91   PRUint32    mLCID;             // Windows platform locale ID

 92 };

 93 

 94 #endif  /* nsDateTimeFormatWin_h__ */

 95

Appendix E:  Example Localization File

The following resource file was taken from Mozilla.org.  It illustrates one way in which cultural variables can be specified for a program.  In this case, the data represents the strings needed for the Danish version of Netscape’s address book. 

  1 <!-- Translated with MozillaTranslator -->

  2 <!ENTITY Address.tab "Adresse">

  3 <!ENTITY CellularNumber.label "Mobil:">

  4 <!ENTITY Company.label "Firma:">

  5 <!ENTITY Custom1.label "Brugerdefineret 1:">

  6 <!ENTITY Custom2.label "Brugerdefineret 2:">

  7 <!ENTITY Custom3.label "Brugerdefineret 3:">

  8 <!ENTITY Custom4.label "Brugerdefineret 4:">

  9 <!ENTITY Department.label "Afdeling:">

 10 <!ENTITY DisplayName.label "Vist:">

 11 <!ENTITY FaxNumber.label "Fax:">

 12 <!ENTITY FirstName.label "Fornavn:">

 13 <!ENTITY Home.box "Hjemme">

 14 <!ENTITY HomeAddress.label "Adresse:">

 15 <!ENTITY HomeAddress2.label " ">

 16 <!ENTITY HomeCity.label "By:">

 17 <!ENTITY HomeCountry.label "Land:">

 18 <!ENTITY HomePhone.label "Hjemme:">

 19 <!ENTITY HomeState.label "State *?*:">

 20 <!ENTITY HomeZipCode.label "Postnr.:">

 21 <!ENTITY Internet.box "Internet">

 22 <!ENTITY JobTitle.label "Titel:">

 23 <!ENTITY LastName.label "Efternavn:">

 24 <!ENTITY Name.box "Navn">

 25 <!ENTITY Name.tab "Navn">

 26 <!ENTITY NickName.label "KÃ¦lenavn:">

 27 <!ENTITY Notes.box "Noter">

 28 <!ENTITY Other.tab "Andet">

 29 <!ENTITY PagerNumber.label "PersonsÃ¸ger:">

 30 <!ENTITY Phones.box "Telefoner">

 31 <!ENTITY PrimaryEmail.label "primÃ¦r email:">

 32 <!ENTITY SecondEmail.label "SekundÃ¦r email:">

 33 <!ENTITY SendPlainText.label "Send email som almindelig tekst 

      (ingen HTML)">

 34 <!ENTITY Web.box "Web">

 35 <!ENTITY WebPage1.label "Hjemmeside:">

 36 <!ENTITY Work.box "Arbejde">

 37 <!ENTITY WorkAddress.label "Adresse:">

 38 <!ENTITY WorkAddress2.label " ">

 39 <!ENTITY WorkCity.label "By:">

 40 <!ENTITY WorkCountry.label "Land:">

 41 <!ENTITY WorkPhone.label "Arbejde:">

 42 <!ENTITY WorkState.label "State: *?*">

 43 <!ENTITY WorkZipCode.label "Postnr.:">

Appendix F:  Data Flow Diagrams

The Data Flow Diagrams outline the flow of data elements through the application.

Top Level Data Flow Diagram





Breakdown of Process 1 in the Data Flow Diagram

Process 1: View Job Description.



Breakdown of Process 3 in the Data Flow Diagram

Process 3: View Résumé.



Breakdown of Process 7 in the Data Flow Diagram

Process 7: View Job Description.



Appendix G:  Entity – Relation Diagram

The Entity-Relation diagram for the proposed database system.



Appendix H:  Application Interfaces Screen Shots

The following are several screen shots from the English and German versions of the View Résumé and Submit Résumé applications.  Not all screen shots are show, this only gives a representation of the differences between the two localized versions.

View_resume.cfm  -  English (US)

Initial Screen
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Screen that appears if query is successful
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Screen showing one résumé


This screen shot spans three pages.
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View_resume.cfm  -  German (Standard)

Initial Screen
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Screen that appears if query is successful
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Screen showing one résumé


This screen shot spans two pages.
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Submit_resume.cfm  -  English (US)

Initial Screen

The screen shot spans three pages.
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Submit_resume.cfm  -  German (Standard)

Initial Screen


This screen shot spans four pages.
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Appendix I:  Code for Prototype Interfaces


This code illustrates the preliminary HTML code that will later be generated by the ColdFusion program.  No cultural variables have been substituted yet.  All the code for the View Résumé screens will be incorporated into the view_resume.cfm application and all the code for the Submit Résumé screens will be incorporated into the submit_resume.cfm application.

Code for View_Resume_Screen1.html

<!--begin header-->

<HTML>

<HEAD>

<TITLE>ABC Corporation - Administrative Application - View R&eacute;sum&eacute;

</TITLE>

<LINK rel="StyleSheet" HREF="style.css" TYPE="text/css" MEDIA="screen">

<SCRIPT LANGUAGE="javascript">

   <!--make sure a value has been entered for the query-->

   function checkField(field){

      if (field == ""){

         alert ("You have not entered any query words.");

         return false;

      }

      return true;

   }

</SCRIPT>

</HEAD>

<BODY>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="text" VALIGN=TOP>

   <IMG SRC="logo.gif" WIDTH=271 HEIGHT=118 ALT="ABC Corporation" HSPACE=3 VSPACE=3>

</TD>

</TR>

</TABLE>

<P>

<!--end header-->

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0 CELLPADDING=3>

<TR>

<TD CLASS="text" VALIGN=TOP>

   <FONT CLASS="title">View A Résumé</FONT>

   <P>

   Enter a key word or words to search for a specific r&eacute;sum&eacute;.

   <P>

   <FORM NAME="query_resume" METHOD="post" ACTION="view_resume.cfm" onsubmit="return checkField(this.query_field.value)">

   <INPUT NAME="query_field" TYPE="text" LANG="" SIZE="30">

</TD>

</TR>

<TR>

<TD CLASS="text" VALIGN=TOP>

   <INPUT TYPE="submit" VALUE="Submit Query">

   </FORM>

</TD>

</TR>

</TABLE>

<!--begin footer-->

<P>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="footer" VALIGN=TOP>

    <A HREF="">Administrative Main Menu</A>

   <BR>

   Copyright ABC Corporation 2001

</TD>

</TR>

</TABLE>

</BODY>

</HTML>

<!--end footer--

Code for View_Resume_Screen2.html

<!--begin header-->

<HTML>

<HEAD>

<TITLE>ABC Corporation - Administrative Application - View R&eacute;sum&eacute;

</TITLE>

<LINK rel="StyleSheet" HREF="style.css" TYPE="text/css" MEDIA="screen">

</HEAD>

<BODY>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="text" VALIGN=TOP>

   <IMG SRC="logo.gif" WIDTH=271 HEIGHT=118 ALT="ABC Corporation" HSPACE=3 VSPACE=3>

</TD>

</TR>

</TABLE>

<P>

<!--end header-->

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="text" VALIGN=TOP>

   <FONT CLASS="title">Query Results</FONT>

   <P>

   Click on an applicant's name to view their complete r&eacute;sum&eacute;.

   <P>

   <TABLE ALIGN=CENTER WIDTH=100% BORDER=0>

   <TR>

   <TD CLASS="titlebar" VALIGN=TOP COLSPAN=2>

      Applicant's Name

   </TD>

   </TR>

   <!--repeats for each query result-->

   <TR>

   <TD CLASS="text" VALIGN=TOP>

      résumé.family_name, résumé.given_name résumé.middle_initial

   </TD>

   <TD CLASS="text" VALIGN=TOP>


<!--pass résumé_id-->

      <A HREF="">View R&eacute;sum&eacute;</A>

   </TD>

   </TR>

   <!--end repeats for each query result-->

   </TABLE>

</TD>

</TR>

</TABLE>

<!--begin footer-->

<P>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="footer" VALIGN=TOP>

    <A HREF="">Administrative Main Menu</A>

   <BR>

   Copyright ABC Corporation 2001

</TD>

</TR>

</TABLE>

</BODY>

</HTML>

<!--end footer-->

Code for View_Resume_Screen3.html

<!--begin header-->

<HTML>

<HEAD>

<TITLE>ABC Corporation - Administrative Application - View R&eacute;sum&eacute;

</TITLE>

<LINK rel="StyleSheet" HREF="style.css" TYPE="text/css" MEDIA="screen">

</HEAD>

<BODY>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="text" VALIGN=TOP>

   <IMG SRC="logo.gif" WIDTH=271 HEIGHT=118 ALT="ABC Corporation" HSPACE=3 VSPACE=3>

</TD>

</TR>

</TABLE>

<P>

<!--end header-->

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD VALIGN=TOP CLASS="text">

   <FONT CLASS="title">No Matches</FONT>

   <P>

   There were no r&eacute;sum&eacute;s that matched your query.

   <P>

   Would you like to submit a <A HREF="">new query</A>?

</TD>

</TR>

</TABLE>

<!--begin footer-->

<P>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="footer" VALIGN=TOP>

   <A HREF="">Administrative Main Menu</A>

   <BR>

   Copyright ABC Corporation 2001

</TD>

</TR>

</TABLE>

</BODY>

</HTML>

<!--end footer-->

Code for View_Resume_Screen4.html

<!--begin header-->

<HTML>

<HEAD>

<TITLE>ABC Corporation - Administrative Application - View R&eacute;sum&eacute;

</TITLE>

<LINK rel="StyleSheet" HREF="style.css" TYPE="text/css" MEDIA="screen">

</HEAD>

<BODY>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="text" VALIGN=TOP>

   <IMG SRC="logo.gif" WIDTH=271 HEIGHT=118 ALT="ABC Corporation" HSPACE=3 VSPACE=3>

</TD>

</TR>

</TABLE>

<P>

<!--end header-->

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD VALIGN=TOP CLASS="text">

   <FONT CLASS="title">R&eacute;sum&eacute; for: résumé.given_name résumé.middle_initial résumé.family_name</FONT>

   <P>

   <TABLE ALIGN=CENTER WIDTH=100% BORDER=0 CELLPADDING=3>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Applying for position:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      description.job_title

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Department:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      description.department

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>   

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Date Posted:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      résumé.date_posted

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Date of Birth

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      résumé.date_of_birth

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Place of Birth:   

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      résumé.place_of_birth

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Marital Status:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      résumé.marital_status

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Address:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      résumé.street_address

      résumé.city, résumé.state, résumé.postal_code

      résumé.country

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Phone Number:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      résumé.phone_country_code - résumé.phone_area_code - résumé.phone_number

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Fax Number:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      résumé.fax_country_code - résumé.fax_area_code - résumé.fax_number

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Email:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      résumé.email

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Personal Statement:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      résumé.personal_statement

   </TD>

   </TR>

   <TR>

   <TD CLASS="titlebar" VALIGN=TOP COLSPAN=2>

     Education

   </TD>

   </TR>

   <!--repeat the following for every entry in education that matches résumé.résumé_id-->

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Institution Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      education.institution_name

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Institution Location:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      education.institution_location

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Start Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      education.start_date

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      End Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      education.end_date

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Degree Received:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      education.degree_received

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Field of Study:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      education.field_of_study

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <!--end repeat for every entry in education-->

   <TR>

   <TD CLASS="titlebar" VALIGN=TOP COLSPAN=2>

      Experience

   </TD>

   </TR>

   <!--repeat the following for every entry in experience that matches résumé.résumé_id-->

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Job Title:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      experience.job_title

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Company Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      experience.company_name

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Company Location:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      experience.company_location

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Start Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      experience.start_date

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      End Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      experience.end_date

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Description:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      experience.description

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <!--end repeat for every entry in experience-->

   <TR>

   <TD CLASS="titlebar" VALIGN=TOP COLSPAN=2>

     Skills

   </TD>

   </TR>

   <!--repeat the following for every entry in résumé_skill that matches résumé.résumé_id-->

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      résumé_skill.skill_description

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <!--end repeat for every entry in résumé_skill-->

   <TR>

   <TD CLASS="titlebar" VALIGN=TOP COLSPAN=2>

     References

   </TD>

   </TR>

   <!--repeat the following for every entry in references that matches résumé.résumé_id-->

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      reference.given_name reference.family_name

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Title:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      reference.title

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Phone Number:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      reference.phone_country_code - reference.phone_area_code - reference.phone_number

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Email:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      reference.email

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Relation to Applicant:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      reference.relation_to_applicant

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <!--end repeat for every entry in references-->

   </TABLE>

</TD>

</TR>

</TABLE>

<!--begin footer-->

<P>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="footer" VALIGN=TOP>

   <A HREF="">Administrative Main Menu</A>

   <BR>

   Copyright ABC Corporation 2001

</TD>

</TR>

</TABLE>

</BODY>

</HTML>

<!--end footer-->

Code for Submit_Resume_Screen1.html

<!--begin header-->

<HTML>

<HEAD>

<TITLE>ABC Corporation - Public Interface - Submit R&eacute;sum&eacute;

</TITLE>

<LINK rel="StyleSheet" HREF="style.css" TYPE="text/css" MEDIA="screen">

<SCRIPT LANGUAGE="javascript">

<!--

   //Make sure all required fields are filled

   function checkFields(myform){

      //evaluate all fields to make sure they don't contain default values or blank

      //this javascript will be modified based on locale for fields that aren't

      //used or required

if !(evalField(myform.dob_month.options[myform.dob_month.selectedIndex].value, "month", "Please enter your birth month."))){return false};

      if (!(evalField(myform.res_gname.value, "", "Please enter your first name."))){return false};

      if (!(evalField(myform.res_mi.value, "", "Please enter your middle initial."))){return false};

      if (!(evalField(myform.res_fname.value, "", "Please enter your last name.))){return false};

      if (!(evalField(myform.dob_day.value, "day", "Please enter your birth day."))){return false};

      if (!(evalNum(myform.dob_day.value, "The day of your birth must be a number."))){return false};

      if (!(evalField(myform.dob_year.value, "year", "Please enter your birth year."))){return false};

      if (!(evalNum(myform.dob_year.value, "The year of your birth must be a number."))){return false};

      if (!(evalField(myform.place_of_birth.value, "", "Please enter your place of birth."))){return false};

      if (!(evalField(myform.marital_status.options[myform.marital_status.selectedIndex].value, "status", "Please enter your marital status."))){return false};

      if (!(evalField(myform.street_address.value, "street address", "Please enter your street address."))){return false};

      if (!(evalField(myform.city.value, "city", "Please enter your city of residence"))){return false};

      if (!(evalField(myform.state.options[myform.state.selectedIndex].value, "state", "Please enter your state of residence."))){return false};

      if (!(evalField(myform.postal_code.value, "postal code", "Please enter your postal code."))){return false};

      if (!(evalField(myform.country.value, "country", "Please enter your country of residence."))){return false};

      if (!(evalField(myform.resume_phone_country_code.value, "country code", "Please enter the country code for your phone number."))){return false};

      if (!(evalNum(myform.resume_phone_country_code.value, "The country code for your phone number must be a number."))){return false};

      if (!(evalField(myform.resume_phone_area_code.value, "area code", "Please enter the area code for your phone number."))){return false};

      if (!(evalNum(myform.resume_phone_area_code.value, "The area code for your phone number must be a number."))){return false};

      if (!(evalField(myform.resume_phone_number.value, "phone number", "Please enter your phone number."))){return false};

      if (!(evalNum(myform.resume_phone_number.value, "Your phone number must be a number."))){return false};

      if (!(evalField(myform.resume_fax_country_code.value, "country code", "Please enter the country code for your fax number."))){return false};

      if (!(evalNum(myform.resume_fax_country_code.value, "The country code for your fax number must be a number."))){return false};

      if (!(evalField(myform.resume_fax_area_code.value, "area code", "Please enter the area code for your fax number."))){return false};

      if (!(evalNum(myform.resume_fax_area_code.value, "The area code for your fax number must be a number."))){return false};

      if (!(evalField(myform.resume_fax_number.value, "fax number", "Please enter your fax number."))){return false};

      if (!(evalNum(myform.resume_fax_number.value, "Your fax number must be a number."))){return false};

      if (!(evalField(myform.resume_email.value, "", "Please enter your email address." ))){return false};

      if (!(evalField(myform.resume_personal_statement.value, "", "Please enter your personal statement." ))){return false};

      //one instance of Education is required

      //call evalEd for each instance of Education

      if (!(evalEd(myform,1))){return false};

      //2nd and 3rd instance of education are optional

      //only evaluate 2nd education if one field is filled out

       if ((myform.institution_name2.value != "") || (myform.institution_location2.value != "") || (myform.degree2.value != "") || (myform.field_of_study2.value != "")){

          if (!(evalEd(myform,2))){return false};

       }

      //only evaluate 3rd education if one field is filled out

       if ((myform.institution_name3.value != "") || (myform.institution_location3.value != "") || (myform.degree3.value != "") || (myform.field_of_study3.value != "")){

          if (!(evalEd(myform,3))){return false};

       }

      //one instance of Experience is required

      //2nd and 3rd instance are optional

      //call evalExp for each instance of Experience

      if (!(evalExp(myform,1))){return false};

      //only evaluate 2nd experience if one field is filled out

      if ((myform.experience_job_title2.value != "") || (myform.company_name2.value != "") || (myform.company_location2.value != "") || (myform.description2.value != "")){

         if (!(evalExp(myform,2))){return false};

      }

      //only evaluate 3rd experience if one field is filled out

      if ((myform.experience_job_title3.value != "") || (myform.company_name3.value != "") || (myform.company_location3.value != "") || (myform.description3.value != "")){

         if (!(evalExp(myform,3))){return false};

      }

      //all instances of Reference are optional

      //only evaluate the 1st Reference if one field is filled out

      if ((myform.reference_given_name1.value != "") || (myform.reference_family_name1.value != "") || (myform.title1.value != "") || (myform.reference_email1.value != "") || (myform.relation1.value != "")){

         if (!(evalRef(myform,1))){return false};

      }

      //only evaluate the 2nd Reference if one field is filled out

      if ((myform.reference_given_name2.value != "") || (myform.reference_family_name2.value != "") || (myform.title2.value != "") || (myform.reference_email2.value != "") || (myform.relation2.value != "")){

         if (!(evalRef(myform,2))){return false};

      }

      //only evaluate the 3rd Reference if one field is filled out

      if ((myform.reference_given_name3.value != "") || (myform.reference_family_name3.value != "") || (myform.title3.value != "") || (myform.reference_email3.value != "") || (myform.relation3.value != "")){

         if (!(evalRef(myform,3))){return false};

      }

      return true; 

   }

   //evaluate one field 

   function evalField(field, value, field_name){

         if ((field == value) || (field == "")){

            alert(field_name);

            return false;

         }

         return true;

      }

   //if field is not a number, give error

   function evalNum(field, message){

         if (isNaN(parseInt(field))){

            alert(message);

            return false;

         }

         return true;

      }

      function evalEd(myform,rec){

         var i_name = "myform.institution_name" + rec + ".value";

         var i_location = "myform.institution_location" + rec + ".value";

         var degree = "myform.degree" + rec + ".value";

         var field = "myform.field_of_study" + rec + ".value";

         var sd_month = "myform.ed_sd" + rec + "_month.options[myform.ed_sd" + rec + "_month.selectedIndex].value";

         var sd_day = "myform.ed_sd" + rec + "_day.value";

         var sd_year = "myform.ed_sd" + rec + "_year.value";

         var ed_month = "myform.ed_ed" + rec + "_month.options[myform.ed_ed" + rec + "_month.selectedIndex].value";

         var ed_day = "myform.ed_ed" + rec + "_day.value";

         var ed_year = "myform.ed_ed" + rec + "_year.value";

      if (!(evalField(eval(i_name), "", "Please enter the name of your education institution."))){return false};

      if (!(evalField(eval(i_location), "", "Please enter the location of your education institution."))){return false};

      if (!(evalField(eval(sd_month), "month", "Please enter the month when your education began."))){return false};

      if (!(evalField(eval(sd_day), "day", "Please enter the day when your education began."))){return false};

      if (!(evalNum(eval(sd_day), "The starting day for your educational experience must be a number."))){return false};

      if (!(evalField(eval(sd_year), "year", "Please enter the year when your education began."))){return false};

      if (!(evalNum(eval(sd_year), "The starting year for your educational experience must be a number."))){return false};

      if (!(evalField(eval(ed_month), "month", "Please enter the month when your education ended."))){return false};

      if (!(evalField(eval(ed_day), "day", "Please enter the day when your education ended."))){return false};

      if (!(evalNum(eval(ed_day), "The ending day for your educational experience must be a number."))){return false};

      if (!(evalField(eval(ed_year), "year", "Please enter the year when your education ended."))){return false};

      if (!(evalNum(eval(ed_year), "The ending year for your educational experience must be a number."))){return false};

      if (!(evalField(eval(degree), "", "Please enter the degree your received."))){return false};

      if (!(evalField(eval(field), "", "Please enter your field of study."))){return false};

      return true;

   }

   //evaluate all the fields for experience

      function evalExp(myform,rec){

         var job_title = "myform.experience_job_title" + rec + ".value";

         var c_name = "myform.company_name" + rec + ".value";

         var c_loc = "myform.company_location" + rec + ".value";

         var desc = "myform.description" + rec + ".value";

         var sd_month = "myform.exp_sd" + rec + "_month.options[myform.exp_sd" + rec + "_month.selectedIndex].value";

         var sd_day = "myform.exp_sd" + rec + "_day.value";

         var sd_year = "myform.exp_sd" + rec + "_year.value";

         var ed_month = "myform.exp_ed" + rec + "_month.options[myform.exp_ed" + rec + "_month.selectedIndex].value";

         var ed_day = "myform.exp_ed" + rec + "_day.value";

         var ed_year = "myform.exp_ed" + rec + "_year.value";

      if (!(evalField(eval(job_title), "", "Please enter the job title for your work experience."))){return false};

      if (!(evalField(eval(c_name), "", "Please enter the name of the company for your work experience."))){return false};

      if (!(evalField(eval(c_loc), "", "Please enter the location of the company for your work experience."))){return false};

      if (!(evalField(eval(sd_month), "month", "Please enter the month when your work experience began."))){return false};

      if (!(evalField(eval(sd_day), "day", "Please enter the day when your work experience began."))){return false};

      if (!(evalNum(eval(sd_day), "The starting day for your work experience must be a number."))){return false};

      if (!(evalField(eval(sd_year), "year", "Please enter the year when your work experience began."))){return false};

      if (!(evalNum(eval(sd_year), "The starting year for your work experience must be a number."))){return false};

      if (!(evalField(eval(ed_month), "month", "Please enter the month when your work experience ended."))){return false};

      if (!(evalField(eval(ed_day), "day", "Please enter the day when your work experience ended."))){return false};

      if (!(evalNum(eval(ed_day), "The ending day for your work experience must be a number."))){return false};

      if (!(evalField(eval(ed_year), "year", "Please enter the year when your work experience ended."))){return false};

      if (!(evalNum(eval(ed_year), "The ending year for your work experience must be a number."))){return false};

      if (!(evalField(eval(desc), "", "Please enter a description of your work experience."))){return false};

      return true;

   }

   //evaluate all the fields for reference

      function evalRef(myform,rec){

         var g_name = "myform.reference_given_name" + rec + ".value";

         var f_name = "myform.reference_family_name" + rec + ".value";

         var title = "myform.title" + rec + ".value";

         var c_code = "myform.reference_phone_country_code" + rec + ".value";

         var a_code = "myform.reference_phone_area_code" + rec + ".value";

         var phone = "myform.reference_phone_number" + rec + ".value";

         var email = "myform.reference_email" + rec + ".value";

         var relation = "myform.relation" + rec + ".value";

      if (!(evalField(eval(g_name), "", "Please enter the given name for your reference."))){return false};

      if (!(evalField(eval(f_name), "", "Please enter the family name for your reference."))){return false};

      if (!(evalField(eval(title), "", "Please enter the title for your reference."))){return false};

      if (!(evalField(eval(c_code), "country code", "Please enter the country code for your reference's phone number."))){return false};

      if (!(evalNum(eval(c_code), "The country code for your reference’s phone number must be a number."))){return false};

      if (!(evalField(eval(a_code), "area code", "Please enter the area code for your reference's phone number."))){return false};

      if (!(evalNum(eval(a_code), "The area code for your reference’s phone number must be a number."))){return false};

      if (!(evalField(eval(phone), "phone number", "Please enter the phone number for your reference."))){return false};

      if (!(evalNum(eval(phone), "Your reference’s phone number must be a number."))){return false};

      if (!(evalField(eval(email), "", "Please enter the email address of your reference."))){return false};

      if (!(evalField(eval(relation), "", "Please enter the relationship of your reference to yourself."))){return false};

      return true;

   }

//-->

</SCRIPT>

</HEAD>

<BODY>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="text" VALIGN=TOP>

   <IMG SRC="logo.gif" WIDTH=271 HEIGHT=118 ALT="ABC Corporation" HSPACE=3 VSPAC

E=3>

</TD>

</TR>

</TABLE>

<P>

<!--end header-->

<FORM NAME="Submit_Resume" METHOD=POST ACTION="submit_resume.cfm" onSubmit="return checkFields(this);">

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD VALIGN=TOP CLASS="text">

   <FONT CLASS="title">Submit A R&eacute;sum&eacute;</FONT>

   <P>

   <TABLE ALIGN=CENTER WIDTH=100% BORDER=0 CELLPADDING=3>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Applying for position:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="description_job_title" TYPE="hidden">

      description.job_title

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Today's Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_date_posted" TYPE="hidden">

      resume.date_posted

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      First Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="res_gname" SIZE="25" TYPE="text" LANG="" MAXLENGTH="50" TABINDEX="3">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Middle Initial:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="res_mi" SIZE="1" TYPE="text" LANG="" MAXLENGTH="1" TABINDEX="4">

   </TD>

   </TR>

  <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Last Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="res_fname" SIZE="25" TYPE="text" LANG="" MAXLENGTH="100" TABINDEX="5">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Date of Birth

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="dob_month" LANG="" SIZE="1" TABINDEX="3">

         <OPTION VALUE="month">month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="dob_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="4">

      <INPUT NAME="dob_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="5">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Place of Birth:   

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="place_of_birth" TYPE="text" MAXLENGTH="75" LANG="" SIZE="25" TABINDEX="6">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Marital Status:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="marital_status" SIZE="1" LANG="" TABINDEX="7">

         <OPTION VALUE="status">status

         <OPTION VALUE="single">Single

         <OPTION VALUE="married">Married

         <OPTION VALUE="divorced">Divorced

         <OPTION VALUE="widowed">Widowed

      </SELECT>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Address:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="street_address" VALUE="street address" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="8"><BR>

      <INPUT NAME="city" TYPE="text" VALUE="city" LANG="" SIZE="25" MAXLENGTH="75" TABINDEX="9">,

      <SELECT NAME="state" SIZE="1" LANG="" TABINDEX="10">

         <OPTION VALUE="state">state

         <OPTION VALUE="AL">Alabama

         <OPTION VALUE="AK">Alaska

         <OPTION VALUE="AS">American Samoa

         <OPTION VALUE="AZ">Arizona

         <OPTION VALUE="AR">Arkansas

         <OPTION VALUE="CA">California

         <OPTION VALUE="CO">Colorado

         <OPTION VALUE="CT">Connecticut

         <OPTION VALUE="DE">Delaware

         <OPTION VALUE="DC">District of Columbia

         <OPTION VALUE="FM">Fed. St. of Micronesia

         <OPTION VALUE="FL">Florida

         <OPTION VALUE="GA">Georgia

         <OPTION VALUE="GU">Guam

         <OPTION VALUE="HI">Hawaii

         <OPTION VALUE="ID">Idaho

         <OPTION VALUE="IL">Illinois

         <OPTION VALUE="IN">Indiana

         <OPTION VALUE="IA">Iowa

         <OPTION VALUE="KS">Kansas

         <OPTION VALUE="KY">Kentucky

         <OPTION VALUE="LA">Louisiana

         <OPTION VALUE="ME">Maine

         <OPTION VALUE="MH">Marshall Islands

         <OPTION VALUE="MD">Maryland

         <OPTION VALUE="MA">Massachusetts

         <OPTION VALUE="MI">Michigan

         <OPTION VALUE="MN">Minnesota

         <OPTION VALUE="MS">Mississippi

         <OPTION VALUE="MO">Missouri

         <OPTION VALUE="MT">Montana

         <OPTION VALUE="NE">Nebraska

         <OPTION VALUE="NV">Nevada

         <OPTION VALUE="NH">New Hampshire

         <OPTION VALUE="NJ">New Jersey

         <OPTION VALUE="NM">New Mexico

         <OPTION VALUE="NY">New York

         <OPTION VALUE="NC">North Carolina

         <OPTION VALUE="ND">North Dakota

         <OPTION VALUE="MP">N. Mariana Is.

         <OPTION VALUE="OH">Ohio

         <OPTION VALUE="OK">Oklahoma

         <OPTION VALUE="OR">Oregon

         <OPTION VALUE="PW">Palau

         <OPTION VALUE="PA">Pennsylvania

         <OPTION VALUE="PR">Puero Rico

         <OPTION VALUE="RI">Rhode Island

         <OPTION VALUE="SC">South Carolina

         <OPTION VALUE="SD">South Dakota

         <OPTION VALUE="TN">Tennessee

         <OPTION VALUE="TX">Texas

         <OPTION VALUE="UT">Utah

         <OPTION VALUE="VT">Vermont

         <OPTION VALUE="VI">Virgin Islands

         <OPTION VALUE="VA">Virginia

         <OPTION VALUE="WA">Washington

         <OPTION VALUE="WV">West Virginia

         <OPTION VALUE="WI">Wisconsin

         <OPTION VALUE="WY">Wyoming

      </SELECT>

      <INPUT NAME="postal_code" VALUE="postal code" TYPE="text" LANG="" SIZE="10" MAXLENGTH="20" TABINDEX="11"><BR>

      <INPUT NAME="country" VALUE="country" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="12">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Phone Number:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_phone_country_code" VALUE="country code" TYPE="text" LANG="" SIZE="5" MAXLENGTH="3" TABINDEX="13"> - 

      <INPUT NAME="resume_phone_area_code" VALUE="area code" TYPE="text" LANG="" SIZE="5" MAXLENGTH="10" TABINDEX="14"> - 

      <INPUT NAME="resume_phone_number" VALUE="phone number" TYPE="text" LANG="" SIZE="10" MAXLENGTH="20" TABINDEX="15">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Fax Number:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_fax_country_code" VALUE="country code" TYPE="text" LANG="" SIZE="5" MAXLENGTH="3" TABINDEX="16"> - 

      <INPUT NAME="resume_fax_area_code" VALUE="area code" TYPE="text" LANG="" SIZE="5" MAXLENGTH="10" TABINDEX="17"> - 

      <INPUT NAME="resume_fax_number" VALUE="fax number" TYPE="text" LANG="" SIZE="10" MAXLENGTH="20" TABINDEX="18">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Email:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_email" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="19">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Personal Statement:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <TEXTAREA NAME="resume_personal_statement" COLS="25" LANG="" TABINDEX="20"></TEXTAREA>

   </TD>

   </TR>

   <TR>

   <TD CLASS="titlebar" VALIGN=TOP COLSPAN=2>

     Education

   </TD>

   </TR>

   <!--Three instances of education are allowed-->

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Institution Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="institution_name1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="21">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Institution Location:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="institution_location1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="200" TABINDEX="22">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Start Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="ed_sd1_month" LANG="" SIZE="1" TABINDEX="23">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="ed_sd1_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="24">

      <INPUT NAME="ed_sd1_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="25">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      End Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="ed_ed1_month" LANG="" SIZE="1" TABINDEX="26">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="ed_ed1_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="27">

      <INPUT NAME="ed_ed1_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="28">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Degree Received:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="degree1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="29">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Field of Study:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="field_of_study1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="30">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Institution Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="institution_name2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="31">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Institution Location:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="institution_location2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="200" TABINDEX="32">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Start Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="ed_sd2_month" LANG="" SIZE="1" TABINDEX="33">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="ed_sd2_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="34">

      <INPUT NAME="ed_sd2_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="35">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      End Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="ed_ed2_month" LANG="" SIZE="1" TABINDEX="36">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="ed_ed2_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="37">

      <INPUT NAME="ed_ed2_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="38">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Degree Received:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="degree2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="39">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Field of Study:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="field_of_study2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="40">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Institution Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="institution_name3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="41">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Institution Location:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="institution_location3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="200" TABINDEX="42">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Start Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="ed_sd3_month" LANG="" SIZE="1" TABINDEX="43">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="ed_sd3_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="44">

      <INPUT NAME="ed_sd3_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="45">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      End Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="ed_ed3_month" LANG="" SIZE="1" TABINDEX="46">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="ed_ed3_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="47">

      <INPUT NAME="ed_ed3_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="48">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Degree Received:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="degree3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="49">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Field of Study:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="field_of_study3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="50">

   </TD>

   </TR>

   <!--end education-->

   <TR>

   <TD CLASS="titlebar" VALIGN=TOP COLSPAN=2>

      Experience

   </TD>

   </TR>

   <!--Three instances of experience are allowed-->

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Job Title:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="experience_job_title1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="51">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Company Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="company_name1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="52">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Company Location:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="company_location1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="53"> 

   </TD> 

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Start Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="exp_sd1_month" SIZE="1 "TABINDEX="54">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="exp_sd1_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="55">

      <INPUT NAME="exp_sd1_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="56">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      End Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="exp_ed1_month" SIZE="1" TABINDEX="57">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="exp_ed1_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="58">

      <INPUT NAME="exp_ed1_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="59">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Description:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <TEXTAREA NAME="description1" COLS="25" LANG="" SIZE="25" TABINDEX="60"></TEXTAREA>

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Job Title:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="experience_job_title2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="61">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Company Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="company_name2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="62">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Company Location:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="company_location2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="63"> 

   </TD> 

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Start Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="exp_sd2_month" SIZE="1" TABINDEX="64">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="exp_sd2_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="65">

      <INPUT NAME="exp_sd2_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="66">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      End Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="exp_ed2_month" SIZE="1" TABINDEX="67">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="exp_ed_day2" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="68">

      <INPUT NAME="exp_ed_year2" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="69">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Description:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <TEXTAREA NAME="description2" COLS="25" LANG="" SIZE="25" TABINDEX="70"></TEXTAREA>

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Job Title:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="experience_job_title3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="71">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Company Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="company_name3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="72">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Company Location:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="company_location3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="100" TABINDEX="63"> 

   </TD> 

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Start Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="exp_sd3_month" SIZE="1" TABINDEX="74">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="exp_sd3_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="75">

      <INPUT NAME="exp_sd3_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="76">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      End Date:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <SELECT NAME="exp_ed3_month" SIZE="1" TABINDEX="77">

         <OPTION VALUE="month">Month

         <OPTION VALUE="JAN">January

         <OPTION VALUE="FEB">February

         <OPTION VALUE="MAR">March

         <OPTION VALUE="APR">April

         <OPTION VALUE="MAY">May

         <OPTION VALUE="JUN">June

         <OPTION VALUE="JUL">July

         <OPTION VALUE="AUG">August

         <OPTION VALUE="SEP">September

         <OPTION VALUE="OCT">October

         <OPTION VALUE="NOV">November

         <OPTION VALUE="DEC">December

      </SELECT> 

      <INPUT NAME="exp_ed3_day" TYPE="text" VALUE="day" LANG="" SIZE="3" MAXLENGTH="2" TABINDEX="78">

      <INPUT NAME="exp_ed3_year" TYPE="text" VALUE="year" LANG="" SIZE="4" MAXLENGTH="4" TABINDEX="79">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Description:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <TEXTAREA NAME="description3" COLS="25" LANG="" SIZE="25" TABINDEX="80"></TEXTAREA>

   </TD>

   </TR>

   <!--end experience-->

   <TR>

   <TD CLASS="titlebar" VALIGN=TOP COLSPAN=2>

     References

   </TD>

   </TR>

   <!--Three instances of Reference is allowed-->

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Given Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_given_name1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="81">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Family Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_family_name1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="75" TABINDEX="82">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Title:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="title1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="83">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Phone Number:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_phone_country_code1" VALUE="country code" TYPE="text" LANG="" SIZE="5" MAXLENGTH="3" TABINDEX="84"> - 

      <INPUT NAME="reference_phone_area_code1" VALUE="area code" TYPE="text" LANG="" SIZE="5" MAXLENGTH="10" TABINDEX="85"> - 

      <INPUT NAME="reference_phone_number1" VALUE="phone number" TYPE="text" LANG="" SIZE="10" MAXLENGTH="20" TABINDEX="86">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Email:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_email1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="87">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Relation to Applicant:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="relation1" TYPE="text" LANG="" SIZE="25"MAXLENGTH="50" TABINDEX="88">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Given Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_given_name2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="89">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Family Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_family_name2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="75" TABINDEX="90">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Title:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="title2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="92">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Phone Number:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_phone_country_code2" VALUE="country code" TYPE="text" LANG="" SIZE="5" MAXLENGTH="3" TABINDEX="92"> - 

      <INPUT NAME="reference_phone_area_code2" VALUE="area code" TYPE="text" LANG="" SIZE="5" MAXLENGTH="10" TABINDEX="93"> - 

      <INPUT NAME="reference_phone_number2" VALUE="phone number" TYPE="text" LANG="" SIZE="10" MAXLENGTH="20" TABINDEX="94">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Email:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_email2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="95">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Relation to Applicant:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="relation2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="96">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Given Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_given_name3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="97">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Family Name:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_family_name3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="75" TABINDEX="98">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Title:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="title3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="99">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Phone Number:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_phone_country_code3" VALUE="country code" TYPE="text" LANG="" SIZE="5" MAXLENGTH="3" TABINDEX="100"> - 

      <INPUT NAME="reference_phone_area_code3" VALUE="area code" TYPE="text" LANG="" SIZE="5" MAXLENGTH="10" TABINDEX="101"> - 

      <INPUT NAME="reference_phone_number3" VALUE="phone number" TYPE="text" LANG="" SIZE="10" MAXLENGTH="20" TABINDEX="102">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Email:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="reference_email3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="103">

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Relation to Applicant:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="relation3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="104">

   </TD>

   </TR>

    <!--end references-->

   <TR>

   <TD CLASS="titlebar" VALIGN=TOP COLSPAN=2>

     Skills

   </TD>

   </TR>

   <!--10 instances of resume_skill are allowed-->

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_skill.skill_description1" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="105">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_skill.skill_description2" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="106">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_skill.skill_description3" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="107">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_skill.skill_description4" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="108">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_skill.skill_description5" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="109">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_skill.skill_description6" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="110">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_skill.skill_description7" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="111">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_skill.skill_description8" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="112">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_skill.skill_description9" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="113">

   </TD>

   </TR>

   <TR>

   <TD VALIGN=TOP COLSPAN=2>

     <HR WIDTH=100% SIZE=0>

   </TD>

   </TR>

   <TR>

   <TD CLASS="btext" VALIGN=TOP>

      Skill:

   </TD>

   <TD CLASS="text" VALIGN=TOP>

      <INPUT NAME="resume_skill.skill_description10" TYPE="text" LANG="" SIZE="25" MAXLENGTH="50" TABINDEX="114">

   </TD>

   </TR>

   <!--end resume_skill-->

   <TR>

   <TD CLASS="text" COLSPAN="2" ALIGN="center" VALIGN=TOP>

   <INPUT TYPE="submit" NAME="submit" VALUE="Submit Resume" TABINDEX="115">

   </TD>

   </TABLE>

</FORM>

</TD>

</TR>

</TABLE>

<!--begin footer-->

<P>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="footer" VALIGN=TOP>

   <A HREF="">Public Main Menu</A>

   <BR>

   Copyright ABC Corporation 2001

</TD>

</TR>

</TABLE>

</BODY>

</HTML>

<!--end footer-->

Code for Submit_Resume_Screen2.html

<!--begin header-->

<HTML>

<HEAD>

<TITLE>ABC Corporation - Public Interface - Submit R&eacute;sum&eacute;

</TITLE>

<LINK rel="StyleSheet" HREF="style.css" TYPE="text/css" MEDIA="screen">

</HEAD>

<BODY>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="text" VALIGN=TOP>

   <IMG SRC="logo.gif" WIDTH=271 HEIGHT=118 ALT="ABC Corporation" HSPACE=3 VSPACE=3>

</TD>

</TR>

</TABLE>

<P>

<!--end header-->

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD VALIGN=TOP CLASS="text">

   <P>

   <TABLE ALIGN=CENTER WIDTH=100% BORDER=0 CELLPADDING=3>

   <TR>

   <TD CLASS="text" VALIGN=TOP>

      <FONT CLASS="title">Successful Submission</FONT>

      <P>

      Your r&eacute;sum&eacute; has been successfully submitted to ABC Corporation.  Someone will be contacting you within the next two days.

      <P>

   </TD>

   </TR>

   </TABLE>

</TD>

</TR>

</TABLE>

<!--begin footer-->

<P>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="footer" VALIGN=TOP>

   <A HREF="">Public Main Menu</A>

   <BR>

   Copyright ABC Corporation 2001

</TD>

</TR>

</TABLE>

</BODY>

</HTML>

<!--end footer-->

Code for Submit_Resume_Screen3.html

<!--begin header-->

<HTML>

<HEAD>

<TITLE>ABC Corporation - Public Interface - Submit R&eacute;sum&eacute;

</TITLE>

<LINK rel="StyleSheet" HREF="style.css" TYPE="text/css" MEDIA="screen">

</HEAD>

<BODY>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="text" VALIGN=TOP>

   <IMG SRC="logo.gif" WIDTH=271 HEIGHT=118 ALT="ABC Corporation" HSPACE=3 VSPACE=3>

</TD>

</TR>

</TABLE>

<P>

<!--end header-->

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD VALIGN=TOP CLASS="text">

   <P>

   <TABLE ALIGN=CENTER WIDTH=100% BORDER=0 CELLPADDING=3>

   <TR>

   <TD CLASS="text" VALIGN=TOP>

      <FONT CLASS="title">Submission Error</FONT>

      <P>

      <FONT CLASS="btext">The following error occurred during submission:</FONT>

      <P>

      Error text

      <P>

      <FONT CLASS="btext">Suggestion:</FONT>

      <P>

      Suggestion text

   </TD>

   </TR>

   </TABLE>

</TD>

</TR>

</TABLE>

<!--begin footer-->

<P>

<TABLE ALIGN=CENTER WIDTH=500 BORDER=0>

<TR>

<TD CLASS="footer" VALIGN=TOP>

   <A HREF="">Public Main Menu</A>

   <BR>

   Copyright ABC Corporation 2001

</TD>

</TR>

</TABLE>

</BODY>

</HTML>

<!--end footer-->

Appendix J:  Code for Database Create Files

Education Table

--createtable_education.sql

drop table Education;

create table Education(

        education_id            number(10)

                                constraint education_id_pk primary key,

        résumé_id               number(10)

                                constraint ed_résumé_id_fk references  Résumé(résumé_id),

        institution_name        varchar2(100)   not null,

        institution_location    varchar2(200)   not null,

        start_date              date            not null,

        end_date                date,

        degree_received         varchar2(50)    not null,

        field_of_study          varchar2(100)   not null

);

drop sequence education_id_seq;

create sequence education_id_seq increment by 1 start with 1000000000;

Experience Table

--createtable_experience.sql

drop table Experience;

create table Experience(

        experience_id     number(10)

                          constraint experience_id_pk primary key,

        résumé_id         number(10)

                          constraint exp_résumé_id_fk references  Résumé(résumé_id) not null,

        job_title         varchar2(50)    not null,

        company_name      varchar2(100)   not null,

        company_location  varchar2(100)   not null,

        start_date        date            not null,

        end_date          date,

        description       varchar2(1000)

);

drop sequence experience_id_seq;

create sequence experience_id_seq increment by 1 start with 1000000000;

References Table

--createtable_reference.sql

drop table Reference;

create table Reference(

        reference_id            number(10)

                                constraint reference_id_pk primary key,

        résumé_id               number(10)

                                constraint ref_résumé_id_fk references  Résumé(résumé_id),

        family_name             varchar2(75)    not null,

        given_name              varchar2(50)    not null,

        title                   varchar2(50)    not null,

        phone_country_code      number(3),

        phone_area_code         number(10)      not null,

        phone_number            number(20)      not null,

        email                   varchar2(50),

        relation_to_applicant   varchar2(50)    not null

);

drop sequence reference_id_seq;

create sequence reference_id_seq increment by 1 start with 1000000000;

Résumé Table


The Résumé table was the only table that actually needed to be modified between the two developed locales.  The American and German localized create files can be compared below.  Because of the shared tablespace, two tables of the same name could not exist.  For purposes of my research I appended “_de” to all the copies of tables that were used for the German locale version of the database.  How this changed the create file can be seen below.

The English (US) localized create file

--createtable_resume_us.sql

drop table Résumé;

create table Résumé(

        résumé_id               number(10)

                                constraint résumé_id_pk primary key,

        description_id          number(10)

                                constraint description_id_fk references Description(description_id),

        family_name             varchar2(75)    not null,

        given_name              varchar2(50)    not null,

        middle_initial          char(1),

        street_address          varchar2(100)   not null,

        city                    varchar2(75)    not null,

        state                   char(2) 

                                constraint state_cc 

                                check(state in  

('AL','AK','AS','AZ','AR','CA','CO','CT','DE','DC','FM','FL','GA','GU','HI','ID','IL','IN','IA','KS','KY','LA','ME','MH','MD','MA','MI','MN','MS','MO','MT','NE','NV','NH','NJ','NM','NY','NC','ND','MP','OH','OK','OR','PW','PA','PR','RI','SC','SD','TN','TX','UT','VT','VI','VA','WA','WV','WI','WY')),

        country                 varchar2(100),

        postal_code             varchar2(20)    not null,

        phone_country_code      number(3),

        phone_area_code         number(10)      not null,

        phone_number            number(20)      not null,

        fax_country_code        number(3),

        fax_area_code           number(10),

        fax_number              number(20),

        email                   varchar2(50),

        date_posted             date            not null,

        status                  varchar2(20)

                                constraint status_cc

                                check(status in ('considering','hired','rejected'))

);

drop sequence résumé_id_seq;

create sequence résumé_id_seq increment by 1 start with 1000000000;

The German (Standard) localized create file

--createtable_resume_de.sql

drop table Résume_dé;

create table Résume_dé(

        résumé_id               number(10)

                                constraint résumé_id_de_pk primary key,

        description_id          number(10)

                                constraint description_id_de_fk references Description_de(description_id),

        family_name             varchar2(75)    not null,

        given_name              varchar2(50)    not null,

        date_of_birth           date            not null,

        place_of_birth          varchar2(75)    not null,

        marital_status          varchar2(20)

                                constraint marital_cc

                                check(marital_status 

  in('ledig','verheiratet','gescheiden', 'verwitwet')),

        street_address          varchar2(100)   not null,

        city                    varchar2(75)    not null,

        country                 varchar2(100),

        postal_code             varchar2(20)    not null,

        phone_country_code      number(3),

        phone_area_code         number(10)      not null,

        phone_number            number(20)      not null,

        fax_country_code        number(3),

        fax_area_code           number(10),

        fax_number              number(20),

        email                   varchar2(50),

        date_posted             date            not null,

        personal_statement      CLOB,

        status                  varchar2(20)





  constraint status_cc_de





  check(status 

  in(‘betrachtet’,’angestellt’,’zurückgewiesen’)

)

LOB (personal_statement) STORE AS 

                        (TABLESPACE csci

                         STORAGE (INITIAL 5M NEXT 5M));

drop sequence résumé_id_de_seq;

create sequence résumé_id_de_seq increment by 1 start with 1000000000;

Résumé_Skills Table

--createtable_resume_skill.sql

drop table Résumé_Skill;

create table Résumé_Skill(

        skill_id                number(10)

                                constraint skill_id_pk primary key,

        résumé_id               number(10)

                                constraint résumé_id_fk references  Résumé(résumé_id),

        skill_description       varchar2(50)    not null

);

drop sequence skill_id_seq;

create sequence skill_id_seq increment by 1 start with 1000000000;

Appendix K:  Code for the Locale Database Create Files

createtable_sr_locale.sql

drop table sr_locale;

create table sr_locale(

        variable_id

number(4)





constraint sr_variable_id_pk primary key,


locale


varchar2(50)
not null unique,


charset


varchar2(100),


language

varchar2(50),


default_month

varchar2(50),


default_day

varchar2(50),


default_year

varchar2(50),


default_street

varchar2(50),


default_city

varchar2(50),


default_state

varchar2(50),


default_post

varchar2(50),


default_country
varchar2(50),


default_marital
varchar2(50),


default_country_code
varchar2(50),


default_area_code
varchar2(50),


default_phone

varchar2(50),


default_fax

varchar2(50),

       no_dob_month

varchar2(200),

       no_dob_day

varchar2(200),

     
no_dob_year

varchar2(200),

     
no_res_gname

varchar2(200),

     
no_res_mi

varchar2(200),

     
no_res_fname

varchar2(200),

     
no_place

varchar2(200),

     
no_marital

varchar2(200),

     
no_street

varchar2(200),

     
no_city


varchar2(200),

     
no_state

varchar2(200),

     
no_post
 

varchar2(200),

     
no_country

varchar2(200),

     
no_res_pcc

varchar2(200),

     
no_res_pac

varchar2(200),

     
no_res_phone

varchar2(200),

     
no_res_fcc

varchar2(200),

     
no_res_fac

varchar2(200),

     
no_res_fax

varchar2(200),

     
no_email

varchar2(200),

     
no_statement

varchar2(200),

     
no_inst_name

varchar2(200),

     
no_inst_loc

varchar2(200),

     
no_ed_sd_m

varchar2(200),

     
no_ed_sd_d

varchar2(200),

     
no_ed_sd_y

varchar2(200),

     
no_ed_ed_m

varchar2(200),

     
no_ed_ed_d

varchar2(200),

     
no_ed_ed_y

varchar2(200),

     
no_degree

varchar2(200),

     
no_field

varchar2(200),

     
no_exp_job_title
varchar2(200),

     
no_co_name

varchar2(200),

     
no_co_loc

varchar2(200),

     
no_exp_sd_m

varchar2(200),

     
no_exp_sd_d

varchar2(200),

     
no_exp_sd_y

varchar2(200),

     
no_exp_ed_m

varchar2(200),

     
no_exp_ed_d

varchar2(200),

     
no_exp_ed_y

varchar2(200),

     
no_description

varchar2(200),

     
no_ref_gname

varchar2(200),

     
no_ref_fname

varchar2(200),

     
no_title

varchar2(200),

     
no_ref_pcc

varchar2(200),

     
no_ref_pac

varchar2(200),

     
no_ref_phone

varchar2(200),

     
no_ref_email

varchar2(200),

     
no_relation

varchar2(200),

     
num_dob_day

varchar2(200),

     
num_dob_year

varchar2(200),

     
num_res_pcc

varchar2(200),

     
num_res_pac

varchar2(200),

     
num_res_phone

varchar2(200),

     
num_res_fcc

varchar2(200),

     
num_res_fac

varchar2(200),

     
num_res_fax

varchar2(200),

     
num_ed_sd_d

varchar2(200),

     
num_ed_sd_y

varchar2(200),

     
num_ed_ed_d

varchar2(200),

     
num_ed_ed_y

varchar2(200),

     
num_exp_sd_d

varchar2(200),

     
num_exp_sd_y

varchar2(200),

     
num_exp_ed_d

varchar2(200),

     
num_exp_ed_y

varchar2(200),

     
num_ref_pcc

varchar2(200),

     
num_ref_pac

varchar2(200),

     
num_ref_phone

varchar2(200),

     
title_app

varchar2(100),


path_app

varchar2(200),


path_css

varchar2(200),


alt_logo

varchar2(100),


title_submit

varchar2(100),


instructions_submit
varchar2(400),


button_submit

varchar2(50),


link_text_menu

varchar2(50),


link_menu

varchar2(200),


text_copyright

varchar2(100),


title_education
varchar2(100),


title_experience
varchar2(100),


title_reference
varchar2(100),


title_skills

varchar2(100),


label_position

varchar2(50),


label_department
varchar2(50),


label_date

varchar2(50),


label_gname

varchar2(50),


label_mi

varchar2(50),


label_fname

varchar2(50),


label_dob

varchar2(50),


label_place

varchar2(50),


label_marital

varchar2(50),


label_address

varchar2(50),


format_address

varchar2(50),


label_phone

varchar2(50),


format_phone

varchar2(50),


label_fax

varchar2(50),


format_fax

varchar2(50),


label_email

varchar2(50),


label_statement
varchar2(50),


label_inst_name
varchar2(50),


label_inst_loc

varchar2(50),


label_sd

varchar2(50),


label_ed

varchar2(50),


label_degree

varchar2(50),


label_field

varchar2(50),


label_job

varchar2(50),


label_co_name

varchar2(50),


label_co_loc

varchar2(50),


label_description
varchar2(50),


label_skill

varchar2(50),


label_title

varchar2(50),


label_relation

varchar2(50),


size_day

number(3),


size_year

number(3),


size_gname

number(3),


size_mi


number(3),


size_fname

number(3),


size_place

number(3),


size_street_address
number(3),


size_city

number(3),


size_post

number(3),


size_country

number(3),


size_pcc

number(3),


size_pac

number(3),


size_phone

number(3),


size_fcc

number(3),


size_fac

number(3),


size_fax

number(3),


size_email

number(3),


size_inst_name

number(3),


size_inst_loc

number(3),


size_degree

number(3),


size_field

number(3),


size_job

number(3),


size_co_name

number(3),


size_co_loc

number(3),


size_title

number(3),


size_relation

number(3),


size_skill

number(3),


list_values_months
varchar2(500),


list_labels_months
varchar2(500),


list_values_marital
varchar2(500),


list_labels_marital
varchar2(500),


list_values_states
varchar2(800),


list_labels_states
varchar2(800),


title_success

varchar2(100),


instructions_success
varchar2(400),


title_error

varchar2(100),


label_message

varchar2(50),


label_nativeerror
varchar2(50),


label_sqlstate

varchar2(50),


label_sqldetail
varchar2(50)

);

drop sequence sr_variable_id_seq;

create sequence sr_variable_id_seq increment by 1 start with 1000;

createtable_vr_locale.sql

drop table vr_locale;

create table vr_locale(

        variable_id             number(4)

                                constraint vr_variable_id_pk primary key,

        locale                  varchar2(50) not null unique,

        charset                 varchar2(50),

        language                varchar2(50),

        title_app               varchar2(100),

        path_app                varchar2(200),

        path_css                varchar2(200),

        alt_logo                varchar2(100),

        no_query                varchar2(400),

        title_query             varchar2(100),

        instructions_query      varchar2(400),

        size_query              number(3),

        button_submit           varchar2(50),

        link_menu               varchar2(200),

        link_text_menu          varchar2(50),

        text_copyright          varchar2(100),

        title_results           varchar2(100),

        instructions_results    varchar2(400),

        label_name              varchar2(50),

        format_name             varchar2(50),

        link_text_resume        varchar2(50),

        title_no_matches        varchar2(100),

        response_no_matches     varchar2(400),

        instructions_no_matches varchar2(400),

        title_view_one          varchar2(100),

        title_education         varchar2(100),

        title_experience        varchar2(100),

        title_reference         varchar2(100),

        title_skills            varchar2(100),

        label_position          varchar2(50),

        label_date_posted       varchar2(50),

        label_dob               varchar2(50),

        label_place             varchar2(50),

        label_marital           varchar2(50),

        label_address           varchar2(50),

        format_address          varchar2(50),

        label_phone             varchar2(50),

        format_phone            varchar2(50),

        label_fax               varchar2(50),

        format_fax              varchar2(50),

        label_email             varchar2(50),

        label_statement         varchar2(50),

        label_inst_name         varchar2(50),

        label_inst_loc          varchar2(50),

        label_sd                varchar2(50),

        label_ed                varchar2(50),

        label_degree            varchar2(50),

        label_field             varchar2(50),

        label_job               varchar2(50),

        label_co_name           varchar2(50),

        label_co_loc            varchar2(50),

        label_description       varchar2(50),

        label_title             varchar2(50),

        label_relation          varchar2(50),

        label_skill             varchar2(50),

        title_error             varchar2(100),

        label_message           varchar2(50),

        label_details           varchar2(50),

        label_nativeerror       varchar2(50),

        label_sqlstate          varchar2(50),

        label_sqldetail         varchar2(50)

);

drop sequence vr_variable_id_seq;

create sequence vr_variable_id_seq increment by 1 start with 1000;

Appendix L:  Insert Locales into Locale Database

insertdata_sr_locale_us.sql

This code inserted the locale information for the English (US) locale into the sr_locale table.

--Use this file to insert the locale data for the English(US) locale into

--the locale variable database table: sr_locale

insert into sr_locale(variable_id, locale, charset,

        language, default_month, default_day,

        default_year, default_street, default_city,

        default_state, default_post, default_country,

        default_country_code, default_area_code,

        default_phone, default_fax, no_res_gname,

        no_res_fname, no_street, no_city,

        no_state, no_post, no_res_pac, no_res_phone,

        no_inst_name, no_inst_loc, no_ed_sd_m, no_ed_sd_d,

        no_ed_sd_y, no_degree, no_field,

        no_exp_job_title, no_co_name, no_co_loc,

        no_exp_sd_m, no_exp_sd_d, no_exp_sd_y,

        no_ref_gname, no_ref_fname, no_title,

        no_ref_pac, no_ref_phone, no_relation,

        num_res_pcc, num_res_pac, num_res_phone, num_res_fcc,

        num_res_fac, num_res_fax, num_ed_sd_d,

        num_ed_sd_y, num_ed_ed_d, num_ed_ed_y,

        num_exp_sd_d, num_exp_sd_y, num_exp_ed_d,

        num_exp_ed_y, num_ref_pcc, num_ref_pac,

        num_ref_phone, title_app, path_app,

 path_css, alt_logo, title_submit,

        instructions_submit, button_submit, link_menu,

        link_text_menu, text_copyright, title_education,

        title_experience, title_reference, title_skills,

        label_position, label_date, label_gname,

        label_mi, label_fname,

        label_address, format_address, label_phone, format_phone,

        label_fax, format_fax, label_email,

        label_inst_name, label_inst_loc,

        label_sd, label_ed, label_degree,

        label_field, label_job, label_co_name,

        label_co_loc, label_description, label_title,

        label_relation, label_skill, size_day,

        size_year, size_gname, size_mi,

        size_fname, size_street_address,

        size_city, size_post, size_country,

        size_pcc, size_pac, size_phone,

        size_fcc, size_fac, size_fax,

        size_email, size_inst_name, size_inst_loc,

        size_degree, size_field, size_job,

        size_co_name, size_co_loc, size_title,

        size_relation, size_skill, list_values_months,


list_labels_months, list_values_states,

        list_labels_states, title_success,

        instructions_success, title_error,

        label_message, label_nativeerror, label_sqlstate, label_sqldetail)

values(sr_variable_id_seq.nextval,

        'English (US)', 'ISO 8859',

        'en', 'month', 'day',

        'year', 'street address', 'city',

        'state', 'postal code', 'country',

        'country code', 'area code',

        'phone number', 'fax number', 'Please enter your first name.',

        'Please enter your last name.',

        'Please enter your street address.',

        'Please enter your city of residence.',

        'Please enter your state of residence.',

        'Please enter your postal code.',

        'Please enter the area code for your phone number.',

        'Please enter your phone number.',

        'Please enter the name of your education institution.',

        'Please enter the location of your education institution.',

        'Please enter the month when your education began.',

        'Please enter the day when your education began.',


 'Please enter the degree your received.',

        'Please enter your field of study.',

        'Please enter the job title for your work experience.',

        'Please enter the name of the company for your work experience.',

        'Please enter the location of the company for your work experience.',

        'Please enter the month when your work experience began.',

        'Please enter the day when your work experience began.',

        'Please enter the year when your work experience began.',

        'Please enter the given name for your reference.',

        'Please enter the family name for your reference.',

        'Please enter the title for your reference.',

        'Please enter the area code for your reference''s phone number.',

        'Please enter the phone number for your reference.',

        'Please enter the relationship of your reference to yourself.',

        'The country code for your phone number must be a number.',

        'The area code for your phone number must be a number.',

        'Your phone number must be a number.',

        'The country code for your fax number must be a number.',

        'The area code for your fax number must be a number.',

        'Your fax number must be a number.',

        'The starting day for your educational experience must be a number.',

        'The starting year for your educational experience must be a number.',

        'The ending day for your educational experience must be a number.',


'The ending year for your educational experience must be a number.',

        'The starting day for your work experience must be a number.',

        'The starting year for your work experience must be a number.',

        'The ending day for your work experience must be a number.',

        'The ending year for your work experience must be a number.',

        'The country code for your reference''s phone number must be a number.',

        'The area code for your reference''s phone number must be a number.',

        'Your reference''s phone number must be a number.',

        'ABC Corporation - Public Interface - Submit Résumé',

        'submit_resume.cfm', 'style.css', 'ABC Corporation',

        'Submit A Résumé',

        'Fill out all the fields and Submit your Résumé.  You must submit

at least one Educational Institution and one Job Description.',

        'Submit Résumé', 'public_menu.html', 'Public Main Menu',

        'Copyright ABC Corporation 2001', 'Education', 'Experience',

        'References', 'Skills', 'Applying for position:',

        'Today''s date:', 'First Name:', 'Middle Initial:', 'Last Name:',

        'Address:', '%SA% %BR% %CI%, %S% %PC% %BR% %CO%',

        'Phone Number:', '%CC% - %AC% - %P%',

        'Fax Number:', '%CC% - %AC% - %P%', 'Email:',

        'Institution Name:', 'Institution Location:',

        'Start Date:', 'End Date:', 'Degree Received:',

        'Field of Study:', 'Job Title:', 'Company Name:',

 'Company Location:', 'Description:', 'Title:',

        'Relation to Applicant:', 'Skill:', '3',

        '4', '25', '1',

        '25', '25', '25',

        '10', '25', '3',

        '10', '20', '3',

        '10', '20', '25',

        '25', '25', '25',

        '25', '25', '25',

        '25', '25', '25',

        '25',

        'month,1,2,3,4,5,6,7,8,9,10,11,12',

        'month,January,February,March,April,May,June,July,August,September,Octob

er,November,December',

        'state,AL,AK,AS,AZ,AR,CA,CO,CT,DE,DC,FM,FL,GA,GU,HI,ID,IL,IN,IA,KS,KY,LA

,ME,MH,MD,MA,MI,MN,MS,MO,MT,NE,NV,NH,NJ,NM,NY,NC,ND,MP,OH,OK,OR,PW,PA,PR,RI,SC,S

D,TN,TX,UT,VT,VI,VA,WA,WV,WI,WY',

        'state,Alabama,Alaska,American Samoa,Arizona,Arkansas,California,Colorad

o,Connecticut,Delaware,District of Columbia,Fed. St. of Micronesia,Florida,Georg

ia,Guam,Hawaii,Idaho,Illinois,Indiana,Iowa,Kansas,Kentucky,Louisiana,Maine,Marsh

all Islands,Maryland,Massachusetts,Michigan,Minnesota,Mississippi,Missouri,Monta

na,Nebraska,Nevada,New Hampshire,New Jersey,New Mexico,New York,North Carolina,N

orth Dakota,N. Mariana Is.,Ohio,Oklahoma,Oregon,Palau,Pennsylvania,Puero Rico,Rh

ode Island,South Carolina,South Dakota,Tennessee,Texas,Utah,Vermont,Virgin Islan

ds,Virginia,Washington,West Virginia,Wisconsin,Wyoming',

        'Successful Submission',

        'Your r\351sum\351 has been successfully submitted to ABC Corporation.

Someone will be contacting you within the next two days.', 'An Error Has Occurre

d!!', 'Message:', 'Native Error Code:', 'SQLState:', 'Detail:'

);

commit;

insertdata_sr_locale_de.sql

This code inserted the locale information for the German (Standard) locale into the sr_locale table.

--Use this file to insert the locale data for the German(Standard) locale into

--the locale variable database table: sr_locale

insert into sr_locale(variable_id, locale, charset,

        language, default_month, default_day,

        default_year, default_street, default_city,

        default_post, default_country,

        default_marital , default_country_code, default_area_code,

        default_phone, default_fax, no_res_gname,

        no_res_fname, no_dob_month,

        no_dob_day, no_dob_year, no_place,

        no_street, no_city, no_post,

        no_res_pac, no_res_phone,

        no_statement, no_inst_name,

        no_inst_loc, no_ed_sd_m, no_ed_sd_d,

        no_ed_sd_y, no_degree, no_field,

        no_exp_job_title, no_co_name, no_co_loc,

        no_exp_sd_m, no_exp_sd_d, no_exp_sd_y,

        no_ref_gname, no_ref_fname, no_title,

        no_ref_pac, no_ref_phone, no_relation,

        num_dob_day, num_dob_year, num_res_pcc,

        num_res_pac, num_res_phone, num_res_fcc,

        num_res_fac, num_res_fax, num_ed_sd_d,

        num_ed_sd_y, num_ed_ed_d, num_ed_ed_y,

        num_exp_sd_d, num_exp_sd_y, num_exp_ed_d,

        num_exp_ed_y, num_ref_pcc, num_ref_pac,

        num_ref_phone, title_app, path_app,

        path_css, alt_logo, title_submit,

        instructions_submit, button_submit, link_menu,

        link_text_menu, text_copyright, title_education,

        title_experience, title_reference, title_skills,

        label_position, label_date, label_gname,

        label_fname, label_dob,

        label_place, label_marital, label_address,

        format_address, label_phone, format_phone,

        label_fax, format_fax, label_email,

        label_statement, label_inst_name, label_inst_loc,

        label_sd, label_ed, label_degree,

        label_field, label_job, label_co_name,

        label_co_loc, label_description, label_title,

        label_relation, label_skill, size_day,

        size_year, size_gname,

        size_fname, size_place, size_street_address,

        size_city, size_post, size_country,

        size_pcc, size_pac, size_phone,

        size_fcc, size_fac, size_fax,

        size_email, size_inst_name, size_inst_loc,

        size_degree, size_field, size_job,

        size_co_name, size_co_loc, size_title,

        size_relation, size_skill, list_values_months,

        list_labels_months, list_values_marital, list_labels_marital,

        title_success,

        instructions_success, title_error, label_message,

        label_nativeerror, label_sqlstate, label_sqldetail)

values(sr_variable_id_seq.nextval,

        'German (Standard)', 'ISO-8859', 'de', 'Monat', 'Tag',

        'Jahr', 'Straße', 'Stadt',

        'Postleitzahl', 'Land',

        'Status', 'Landesvorwahl', 'OrtsVorwahl',

        'Nummer', 'Nummer', 'Geben Sie bitte Ihren Vornamen an.',

        'Geben Sie bitte Ihren Nachnamen an.',

        'Geben Sie bitte Ihren Geburt Monat an.',

        'Geben Sie bitte Ihren Geburtstag an.',

        'Geben Sie bitte Ihr Geburt Jahr an.',

        'Geben Sie bitte Ihren Geburtsort an.',

        'Geben Sie bitte Ihren Straßennamen an.',

        'Geben Sie bitte Ihre Stadt ihres Wohnsitzes an.',

        'Geben Sie bitte Ihre Postleitzahl.',

        'Geben Sie bitte die Vorwahl Ihrem Telefonnummer an.',

        'Geben Sie bitte Ihre Telefonnummer an.',

        'Geben Sie bitte Ihre persönliche Information an.',

        'Geben Sie bitte den Namen Ihre Ausbildungstätte an.',

        'Geben Sie bitte den Ort Ihre Ausbildungstätte an.',

        'Geben Sie bitte den Anfangsmonat Ihrer Ausbildung an.',

        'Geben Sie bitte den Anfangstag Ihrer Ausbildung an.',

        'Geben Sie bitte das Anfangsjahr Ihrer Ausbildung an.',

        'Geben Sie bitte Ihren Abschluß an.',

        'Geben Sie bitte Ihren Fachgebiet an.',

        'Geben Sie bitte den Titel für Ihre Arbeit Erfahrung an. ',

        'Geben Sie bitte den Namen ihre Firma.. ',

        'Geben Sie bitte den Standort ihre Firma. ',

        'Geben Sie bitte den Anfangsmonat Ihrer Arbeitserfahrung an.',

        'Geben Sie bitte den Anfangstag Ihrer Arbeitserfahrung an.',

        'Geben Sie bitte die Anfangsjahr Ihrer Arbeitserfahrung an.',

        'Geben Sie bitte den Vornamen Ihres Ansprechpartners an.',

        'Geben Sie bitte den Nachnamen Ihres Ansprechpartners an.',

        'Geben Sie bitte den Titel Ihrer Referenz an.',

        'Geben Sie bitte die Vorwahl der Telefonnummer Ihres Ansprechpartners an.',

        'Geben Sie bitten die Telefonnummer Ihrer Referenz an.',

        'Geben Sie bitte das Verhältnis zu Ihrer Referenz. ',

        'Der Tag Ihrer Geburt muss in Ziffern angegeben werden.',

        'Das Jahr Ihrer Geburt muss in Ziffern angegeben werden.',

        'Die Landesvorwahl Ihrer Telefonnummer muss in Ziffern angegeben werden.',

        'Die Vorwahl Ihrer Telefonnummer muss in Ziffern angegeben werden.',

        'Ihre Telefonnummer muss in Ziffern angegeben werden.',

        'Die Landesvorwahl Ihrer Faxnummer muss in Ziffern angegeben werden.',

        'Die Vorwahl Ihrer Telefonnummer muss in Ziffern angegeben werden.',

        'Ihre Faxnummer muss in Ziffern angegeben werden.',

        'Der Anfangstag Ihrer Ausbildung muss in Ziffern angegeben werden.',

        'Die Anfangsjahr Ihrer Ausbildung muss in Ziffern angegeben werden.',

        'Der Abschlusstag Ihrer Ausbildung muss in Ziffern angegeben werden.',

        'Die Abschlussjahr Ihrer Arbeitserfahrung muss in Ziffern angegeben werden.',

        'Der Anfangstag Ihrer Arbeitserfahrung muss in Ziffern angegeben werden.',

        'Die Anfangsjahr Ihrer Arbeitserfahrung muss in Ziffern angegeben werden.',

        'Der Abschlusstag Ihrer Arbeitserfahrung muss in Ziffern angegeben werden.',

        'Die Abschlussjahr Ihrer Arbeitserfahrung muss in Ziffern angegeben werden.',

       'Die Landesvorwahl der Telefonnummer Ihrer Referenz muss in Ziffern angegeben werden.',

        'Die Vorwahl der Telefonnummer Ihrer Referenz muss in Ziffern angegeben werden.',

        'Die Telefonnummer Ihrer Referenz muss in Ziffern angegeben werden.',

        'ABC Corporation - Offentliche Nutzung - Lebenslauf Einreichen',

        'submit_resume.cfm',

        'style.css', 'ABC Corporation', 'Lebenslauf Einreichen',

        'Alle Felder angeben.  Mindestens eine Ausbildungserfahrung und eine Arbeitserfahrung angeben.',

        'Lebenslauf Einreichen', 'public_menu.html',

        'Allgemeines HauptMenü', 'Copyright ABC Corporation 2001', 'Ausbildung',

        'Arbeitserfahrung', 'Referenzen', 'Fähigkeiten',

        'Beantragsposition:', 'Heutiges Datum:', 'Vorname:',

        'Nachname:', 'Geburtstag:',

        'Geburtsort:', 'Familienstand:', 'Address:',

        '%SA% %BR% %PC% %CI% %BR% %CO%', 'Telefonnummer:', '%CC%/%AC%/%P%',

        'Faxnummer:', '%CC%/%AC%/%P%', 'Email:',

        'Persönliche Information:', 'Anstaltsname:', 'Anstaltsstandort:',

        'Anfangsdatum:', 'Abschlußdatum:', 'Abschluß:',

        'Fachgebiet:', 'Job Titel:', 'Firma Name:',

        'Firma Ort:', 'Beschreibung:', 'Titel:',

        'Verhältnis Ihrer Referenz:', 'Fähigkeiten:', '3',

        '4', '25',

        '25', '25', '25',

        '25', '10', '25',

        '3', '10', '20',

        '3', '10', '20',

        '25', '25', '25',

        '25', '25', '25',

        '25', '25', '25',

        '25', '25',

        'Monat,1,2,3,4,5,6,7,8,9,10,11,12',

        'Monat,Januar,Februar,März,April,Mai,Juni,Juli,August,September,Oktober,November,December',

        'status,ledig,verheiratet,geschieden,verwidwet',

        'status,ledig,verheiratet,geschieden,verwidwet',

        'Erfolgreiche Einlegung',

        'Ihr Lebenslauf ist erfolgreich bei ABC Corporation eingelegt worden. Jemand wird mit Ihnen innerhalb der folgenden zwei Tage in Verbindung treten.',

        'Ein Fehler ist aufgetreten!!', 'Message:',

        'Fehler Code:', 'SQLState:', 'Details:'

);

commit;

insertdata_vr_locale_us.sql

This code inserted the locale information for the English (US) locale into the vr_locale table.

--Use this file to insert the locale data for the English(US) locale into

--the locale variable database table: sr_locale

insert into vr_locale(variable_id, locale, charset,

        language, title_app, path_app,

        path_css, alt_logo, no_query, title_query,

        instructions_query, size_query, button_submit, link_menu,

        link_text_menu, text_copyright, title_results,

        instructions_results, label_name, format_name,

        link_text_resume, title_no_matches, response_no_matches,

        instructions_no_matches, title_view_one, title_education,

        title_experience, title_reference, title_skills,

        label_position, label_date_posted,

        label_address, format_address, label_phone, format_phone,

        label_fax, format_fax, label_email,

        label_statement, label_inst_name, label_inst_loc,

        label_sd, label_ed, label_degree,

        label_field, label_job, label_co_name,

        label_co_loc, label_description, label_title,

        label_relation, label_skill,

        title_error, label_message, label_nativeerror,

        label_sqlstate, label_sqldetail)

values(vr_variable_id_seq.nextval, 'English (US)', 'ISO 8859',

        'en', 'ABC Corporation - Administrative Application - View Résumé',

        'http://www.usd.edu/erica/thesis/prototype/view_resume.cfm',

        'style.css', 'ABC Corporation', 'Please enter your query.',

        'View A Résumé',

        'Enter a job description number to search for matching résumés.',

        '10', 'Submit Query', 'public_menu.shtml', 'Administrative Main Menu',

        'Copyright ABC Corporation 2001', 'Query Results',

        'Click on the appropriate link to view an applicant''s complete résumé.',

        'Name:', '%GN% %FN%', 'View Résumé', 'No Matches',

        'There were no résumés that matched your query.',

        'New query?', 'Résumé for: %GN% %MI% %FN%',

        'Education', 'Experience', 'References', 'Skills',

        'Applying for position:', 'Date Posted:',

        'Address:', '%SA% %BR% %CI% %S% %PC% %BR% %CO%',

        'Phone Number:', '%CC% - %AC% - %P%',

        'Fax Number:', '%CC% - %AC% - %P%', 'Email:',

        'Personal Statement:', 'Institution Name:', 'Institution Location:',

        'Start Date:', 'End Date:', 'Degree Received:',

        'Field of Study:', 'Job Title:', 'Company Name:',

        'Company Location:', 'Description:', 'Title:',

        'Relation to Applicant:', 'Skill:',

        'An Error Has Occurred!!', 'Message:',

        'Native Error Code:', 'SQLState:', 'Detail:'

);

commit;

insertdata_vr_locale_de.sql

This code inserted the locale information for the German (Standard) locale into the vr_locale table.

--Use this file to insert the locale data for the German(Standard) locale into

--the locale variable database table: vr_locale

insert into vr_locale(variable_id, locale, charset,

        language, title_app, path_app,

        path_css, alt_logo, no_query, title_query,

        instructions_query, size_query, button_submit, link_menu,

        link_text_menu, text_copyright, title_results,

        instructions_results, label_name, format_name,

        link_text_resume, title_no_matches, response_no_matches,

        instructions_no_matches, title_view_one, title_education,

        title_experience, title_reference, title_skills,

        label_position, label_date_posted,


 label_place, label_marital,

        label_address, format_address, label_phone, format_phone,

        label_fax, format_fax, label_email,

        label_statement, label_inst_name, label_inst_loc,

        label_sd, label_ed, label_degree,

        label_field, label_job, label_co_name,

        label_co_loc, label_description, label_title,

        label_relation, label_skill,

        title_error, label_message, label_nativeerror,

        label_sqlstate, label_sqldetail)

values(vr_variable_id_seq.nextval, 'German (Standard)', 'ISO-8859',

        'de', 'ABC Corporation - Administrative Program - Lebenslauf Besichtigen',

        'http://www.usd.edu/erica/thesis/prototype/view_resume.cfm',

        'style.css', 'ABC Corporation', 'Bitte geben Sie ihre Suchwort an.',

        'Lebenslauf Besichtigen',

        'Bitte geben Sie ein Suchwort an.',

        '10', 'Suchen', 'public_menu.shtml', 'Administrative Hauptmenü',

        'Copyright ABC Corporation 2001', 'Sucherfolg',

        'Klicken Sie auf den link um ein besonderes Lebenslauf anzuschauen.',

        'Name:', '%GN% %FN%', 'Lebenslauf Besichtigen', 'Ihre Suche war erfolglos.',

        'Kein Lebenslauf passend zu ihre Suche.',

        'Neue Suche?', 'Lebenslauf f\374r: %GN% %FN%',

        'Ausbildung', 'Arbeitserfahrung', 'Referenzen', 'Fähigkeiten',

        'Stelle:', 'Datum Angegeben:',

        ‘Geburtsort:’, ‘Familienstand’,

 'Adresse:', '%SA% %BR% %PC% %CI% %BR% %CO%',

        'Telefonnummer:', '%CC%/%AC%/%P%',

        'Faxnummer:', '%CC%/%AC%/%P%', 'Email:',

        'Personal Information:', 'Anstaltsname:', 'Anstaltsort:',

        'Anfangdatum:', 'Abschlußdatum:', 'Abschluß:',

        'Fachgebiet:', 'Job Titel:', 'Firma Name:',

        'Firma ort:', 'Beschreibung:', 'Titel:',

        'Verhätnis zu ihre Referenz:', 'Fähigkeit:',

        'Ein Fehler ist aufgetreten!!', 'Message:',

        'Fehler Code:', 'SQLState:', 'Details:'

);

commit;

Appendix M:  Code for Applications

submit_resume.cfm

<!---set the locale to German--->

<!---<cfset oldLocale = setLocale("German (Standard)")>--->

<!---this code is only included because two local databases exist in one user space and can't have the same name--->

<cfset locale="English (US)">

<cfset res_table = "Résumé">

<cfset res_seq = "résumé_id_seq">

<cfset res_skill_table = "Résumé_Skill">

<cfset res_skill_seq = "skill_id_seq">

<cfset des_table = "Description">

<cfset ed_table = "Education">

<cfset ed_seq = "education_id_seq">

<cfset exp_table = "Experience">

<cfset exp_seq = "experience_id_seq">

<cfset ref_table = "Reference">

<cfset ref_seq = "reference_id_seq">

<cfif locale is "German (Standard)">


<cfset res_table = "#res_table#_de">


<cfset res_seq = "résumé_id_de_seq">


<cfset res_skill_table = "#res_skill_table#_de">


<cfset res_skill_seq = "skill_id_de_seq">


<cfset des_table = "#des_table#_de">


<cfset ed_table = "#ed_table#_de">


<cfset ed_seq = "education_id_de_seq">


<cfset exp_table = "#exp_table#_de">


<cfset exp_seq = "experience_id_de_seq">


<cfset ref_table = "#ref_table#_de">


<cfset ref_seq = "reference_id_de_seq">

</cfif>

<!---end code to make up for two local databases in one user space--->

<cftry>

<cfquery name="localeVariables" datasource="erica_thesis" >


select * from sr_locale where locale = '#locale#'

</cfquery>

<cfcatch>


<cfoutput>


<FONT CLASS="btext">Message:</font> <FONT CLASS="text">#CFCATCH.Message#</font><br>


<FONT CLASS="btext">Native Error Code:</font> <FONT CLASS="text">#CFCATCH.NativeErrorCode#</font><br>


<FONT CLASS="btext">SQLState:</font> <FONT CLASS="text">#CFCATCH.SQLState#</font><br>


<FONT CLASS="btext">Detail:</font> <FONT CLASS="text">#CFCATCH.Detail#</font><br>


</cfoutput>

</cfcatch>

</cftry>

<cfoutput query="localeVariables">

<!---create array of Month values and labels if list_values_months is defined--->

<cfif isDefined("localeVariables.list_values_months")>

   <CFSET MonthValues = ListToArray(#list_values_months#)>

   <CFSET MonthLabels = ListToArray(#list_labels_months#)>

   <cfset my_month_list = "">


<cfloop index='i' from='1' to='13' step='1'>



<cfset my_month_list = "#my_month_list# <OPTION VALUE='#MonthValues[i]#'>#MonthLabels[i]#">


</cfloop>

</cfif>

<!---create array of Marital Status values and labels if list_values_marital is defined--->

<cfif isDefined("localeVariables.list_values_marital")>

   <CFSET MaritalValues = ListToArray(#list_values_marital#)>

   <CFSET MaritalLabels = ListToArray(#list_labels_marital#)>

</cfif>

<!---create array of State values and labels if list_values_state is defined--->

<cfif isDefined("localeVariables.list_values_states")>

   <CFSET StateValues = ListToArray(#list_values_states#)>

   <CFSET StateLabels = ListToArray(#list_labels_states#)>

</cfif>

<!---format address--->

<cfif isDefined("localeVariables.format_address")>


<cfset my_address = format_address>


<cfif localeVariables.default_street is not "">



<cfset my_address = Replace(my_address, "%SA%", "<INPUT NAME='street_address' VALUE='#default_street#' TYPE='text' LANG='#language#' SIZE='#size_street_address#' MAXLENGTH='100'>")>


</cfif>


<cfset my_address = Replace(my_address, "%BR%", "<BR>", "ALL")>


<cfif localeVariables.default_city is not "">



<cfset my_address = Replace(my_address, "%CI%", "<INPUT NAME='city' TYPE='text' VALUE='#default_city#' LANG='#language#' SIZE='#size_city#' MAXLENGTH='75'>")>


</cfif>


<cfif localeVariables.default_state is not "">



<cfset temp_state = "<SELECT NAME='state' SIZE='1' LANG='#language#'>">



<cfloop index='i' from='1' to='60' step='1'>




<cfset temp_state = "#temp_state#<OPTION VALUE='#StateValues[i]#'>#StateLabels[i]#">



</cfloop>



<cfset temp_state = "#temp_state#</SELECT>">


<cfset my_address = Replace(my_address, "%S%", "#temp_state#")>


</cfif>


<cfif localeVariables.default_post is not "">



<cfset my_address = Replace(my_address, "%PC%", "<INPUT NAME='postal_code' VALUE='#default_post#' TYPE='text' LANG='#language#' SIZE='#size_post#' MAXLENGTH='20'>")>


</cfif>


<cfif localeVariables.default_country is not "">



<cfset my_address = Replace(my_address, "%CO%", "<INPUT NAME='country' VALUE='#default_country#' TYPE='text' LANG='#language#' SIZE='#size_country#' MAXLENGTH='100'>")>


</cfif>

</cfif>

<!---format resume phone number--->

<cfif isDefined("localeVariables.format_phone")>


<cfset my_phone = format_phone>


<cfset my_phone = Replace(my_phone, "%CC%", "<INPUT NAME='resume_phone_country_code' VALUE='#default_country_code#' TYPE='text' LANG='#language#' SIZE='#size_pcc#' MAXLENGTH='3'>")>


<cfset my_phone = Replace(my_phone, "%AC%", "<INPUT NAME='resume_phone_area_code' VALUE='#default_area_code#' TYPE='text' LANG='#language#' SIZE='#size_pac#' MAXLENGTH='10'>")>


<cfset my_phone = Replace(my_phone, "%P%", "<INPUT NAME='resume_phone_number' VALUE='#default_phone#' TYPE='text' LANG='#language#' SIZE='#size_phone#' MAXLENGTH='20'>")>

</cfif>

<!---format fax number--->

<cfif isDefined("localeVariables.format_fax")>


<cfset my_fax = format_fax>


<cfset my_fax = Replace(my_fax, "%CC%", "<INPUT NAME='resume_fax_country_code' VALUE='#default_country_code#' TYPE='text' LANG='#language#' SIZE='#size_fcc#' MAXLENGTH='3'>")>


<cfset my_fax = Replace(my_fax, "%AC%", "<INPUT NAME='resume_fax_area_code' VALUE='#default_area_code#' TYPE='text' LANG='#language#' SIZE='#size_fac#' MAXLENGTH='10'>")>


<cfset my_fax = Replace(my_fax, "%P%", "<INPUT NAME='resume_fax_number' VALUE='#default_fax#' TYPE='text' LANG='#language#' SIZE='#size_fax#' MAXLENGTH='20'>")>

</cfif>

<!---get today's date--->

<cfset today="#DateFormat(Now(), 'dd-mmm-yyyy')#">

</cfoutput>

<!---get job_title from description given the description_id--->

<cftry>


<cfoutput>


<cfset description_id = "1000000000">


<cfquery name="QueryDescription" datasource="erica_thesis">



select job_title from #des_table# where description_id = '#description_id#'


</cfquery>


</cfoutput>

<cfcatch>


<cfoutput>


<FONT CLASS="btext">Message:</font> <FONT CLASS="text">#CFCATCH.Message#</font><br>


<FONT CLASS="btext">Native Error Code:</font> <FONT CLASS="text">#CFCATCH.NativeErrorCode#</font><br>


<FONT CLASS="btext">SQLState:</font> <FONT CLASS="text">#CFCATCH.SQLState#</font><br>


<FONT CLASS="btext">Detail:</font> <FONT CLASS="text">#CFCATCH.Detail#</font><br>


</cfoutput>

</cfcatch>

</cftry>

<cfoutput>

</cfoutput>

<!--begin header-->

<cfoutput query="localeVariables">

<html>

<head>

<title>

#title_app#

</title>

<link rel="StyleSheet" href="#path_css#" type="text/css" media="screen">

<META HTTP-EQUIV="Content-Type" CONTENT="text/html; CHARSET=#charset#"> 

<script language="javascript">

<cfif not isDefined('form.command')>

<!---put out the javascript for the initial screen--->

<!--


//Make sure all required fields are filled

   
function checkFields(myform){

   

//evaluate all fields to make sure they don't contain default values or blank

    
//this javascript will be modified based on locale for fields that aren't

      
//used or required


<!---only output validation for given name field if it is used in this locale--->


<cfif localeVariables.no_res_gname is not "">



if (!(evalField(myform.res_gname.value, "", "#no_res_gname#"))){return false};


</cfif>


<!---only output validation for middle initial field if it is used in this locale--->


<cfif localeVariables.no_res_mi is not "">


 
if (!(evalField(myform.res_mi.value, "", "#no_res_mi#"))){return false};


</cfif>


<!---only output validation for family name field if it is used in this locale--->


<cfif localeVariables.no_res_fname is not "">



if (!(evalField(myform.res_fname.value, "", "#no_res_fname#"))){return false};


</cfif>


<!---only output validation for date of birth fields if it is used in this locale--->


<cfif localeVariables.no_dob_month is not ""> 


    if (!(evalField(myform.dob_month.options[myform.dob_month.selectedIndex].value, "#default_month#", "#no_dob_month#"))){return false};

    
if (!(evalField(myform.dob_day.value, "#default_day#", "#no_dob_day#"))){return false};


    if (!(evalNum(myform.dob_day.value, "#num_dob_day#"))){return false};


    if (!(evalField(myform.dob_year.value, "#default_year#", "#no_dob_year#"))){return false};


    if (!(evalNum(myform.dob_year.value, "#num_dob_year#"))){return false};


</cfif>


<!---only output validation for place of birth field if it is used in this locale--->


<cfif localeVariables.no_place is not "">    



if (!(evalField(myform.place_of_birth.value, "", "#no_place#"))){return false};


</cfif>


<!---only output validation for marital status field if it is used in this locale--->


<cfif localeVariables.no_marital is not ""> 


    if (!(evalField(myform.marital_status.options[myform.marital_status.selectedIndex].value, "#default_marital#", "#no_marital#"))){return false};


</cfif>


<!---only output validation street address field if it is used in this locale--->


<cfif localeVariables.no_street is not ""> 



if (!(evalField(myform.street_address.value, "#default_street#", "#no_street#"))){return false};


</cfif>


<!---only output validation for city field if it is used in this locale--->


<cfif localeVariables.no_city is not ""> 



if (!(evalField(myform.city.value, "#default_city#", "#no_city#"))){return false};


</cfif>


<!---only output validation for state field if it is used in this locale--->


<cfif localeVariables.no_state is not "">     



if (!(evalField(myform.state.options[myform.state.selectedIndex].value, "#default_state#", "#no_state#"))){return false};


</cfif>


<!---only output validation for postal code field if it is used in this locale--->


<cfif localeVariables.no_post is not "">     



if (!(evalField(myform.postal_code.value, "#default_post#", "#no_post#"))){return false};


</cfif>


<!---only output validation for country field if it is used in this locale--->


<cfif localeVariables.no_country is not "">     



if (!(evalField(myform.country.value, "#default_country#", "#no_country#"))){return false};


</cfif>


<!---only output validation for country code field if it is used in this locale--->


<cfif localeVariables.no_res_pcc is not "">     



if (!(evalField(myform.resume_phone_country_code.value, "#default_country_code#", "#no_res_pcc#"))){return false};



if (!(evalNum(myform.resume_phone_country_code.value, "#num_res_pcc#"))){return false};


</cfif>


<!---only output validation for area code field if it is used in this locale--->


<cfif localeVariables.no_res_pac is not "">     



if (!(evalField(myform.resume_phone_area_code.value, "#default_area_code#", "#no_res_pac#"))){return false};


    if (!(evalNum(myform.resume_phone_area_code.value, "#num_res_pac#"))){return false};


</cfif>


<!---only output validation for phone number field if it is used in this locale--->


<cfif localeVariables.no_res_phone is not ""> 


    if (!(evalField(myform.resume_phone_number.value, "#default_phone#", "#no_res_phone#"))){return false};


    if (!(evalNum(myform.resume_phone_number.value, "#num_res_phone#"))){return false};


</cfif>


<!---only output validation for fax country code field if it is used in this locale--->


<cfif localeVariables.no_res_fcc is not "">     



if (!(evalField(myform.resume_fax_country_code.value, "#default_country_code#", "#no_res_fcc#"))){return false};


    if (!(evalNum(myform.resume_fax_country_code.value, "#num_res_fcc#"))){return false};


</cfif>


<!---only output validation for fax area code field if it is used in this locale--->


<cfif localeVariables.no_res_fac is not "">     



if (!(evalField(myform.resume_fax_area_code.value, "#default_area_code#", "#no_res_fac#"))){return false};


    if (!(evalNum(myform.resume_fax_area_code.value, "#num_res_fac#"))){return false};


</cfif>


<!---only output validation for fax number field if it is used in this locale--->


<cfif localeVariables.no_res_fax is not ""> 



if (!(evalField(myform.resume_fax_number.value, "#default_fax#", "#no_res_fax#"))){return false};


    if (!(evalNum(myform.resume_fax_number.value, "#num_res_fax#"))){return false};


</cfif>


<!---only output validation for email field if it is used in this locale--->


<cfif localeVariables.no_email is not ""> 


    if (!(evalField(myform.resume_email.value, "", "#no_email#" ))){return false};


</cfif>


<!---only output validation for personal statement field if it is used in this locale--->


<cfif localeVariables.no_statement is not ""> 


    if (!(evalField(myform.resume_personal_statement.value, "", "#no_statement#" ))){return false};


</cfif>



//one instance of Education is required

      
//call evalEd for each instance of Education

      
if (!(evalEd(myform,1))){return false};

      
//2nd and 3rd instance of education are optional

      
//only evaluate 2nd education if one field is filled out



if ((myform.institution_name2.value != "") || (myform.institution_location2.value != "") || (myform.degree2.value != "") || (myform.field_of_study2.value != "")){

        
if (!(evalEd(myform,2))){return false};

       
}

      
//only evaluate 3rd education if one field is filled out

       
if ((myform.institution_name3.value != "") || (myform.institution_location3.value != "") || (myform.degree3.value != "") || (myform.field_of_study3.value != "")){

          
if (!(evalEd(myform,3))){return false};

       
}

      
//one instance of Experience is required

      
//2nd and 3rd instance are optional

      
//call evalExp for each instance of Experience


    if (!(evalExp(myform,1))){return false};

      
//only evaluate 2nd experience if one field is filled out

      
if ((myform.experience_job_title2.value != "") || (myform.company_name2.value != "") || (myform.company_location2.value != "") || (myform.description2.value != "")){

        
if (!(evalExp(myform,2))){return false};

      
}

      
//only evaluate 3rd experience if one field is filled out

      
if ((myform.experience_job_title3.value != "") || (myform.company_name3.value != "") || (myform.company_location3.value != "") || (myform.description3.value != "")){


        if (!(evalExp(myform,3))){return false};

    
}

      
//all instances of Reference are optional

       
//only evaluate the 1st Reference if one field is filled out

    
if ((myform.reference_given_name1.value != "") || (myform.reference_family_name1.value != "") || (myform.title1.value != "") || (myform.reference_email1.value != "") || (myform.relation1.value != "")){

        
if (!(evalRef(myform,1))){return false};



}

      
//only evaluate the 2nd Reference if one field is filled out

      
if ((myform.reference_given_name2.value != "") || (myform.reference_family_name2.value != "") || (myform.title2.value != "") || (myform.reference_email2.value != "") || (myform.relation2.value != "")){

        
if (!(evalRef(myform,2))){return false};

      
}

      
//only evaluate the 3rd Reference if one field is filled out

      
if ((myform.reference_given_name3.value != "") || (myform.reference_family_name3.value != "") || (myform.title3.value != "") || (myform.reference_email3.value != "") || (myform.relation3.value != "")){

        
if (!(evalRef(myform,3))){return false};

      
}

       
return true;

   
}

   
//evaluate one field

   
function evalField(field, value, field_name){

    
if ((field == value) || (field == "")){




alert(field_name);

            return false;

        }

        return true;

    }

   
//if field is not a number, give error

   
function evalNum(field, message){

    
if (isNaN(parseInt(field))){

        
alert(message);

            return false;

        }

        return true;

    }


//evaluate an instance of education


function evalEd(myform,rec){


<!---only ouput validation for institution name field if it is used in this locale--->


<cfif localeVariables.no_inst_name is not "">



var i_name = "myform.institution_name" + rec + ".value";

      
if (!(evalField(eval(i_name), "", "#no_inst_name#"))){return false};


</cfif>


<!---only ouput validation for institution location field if it is used in this locale--->


<cfif localeVariables.no_inst_loc is not "">



    var i_location = "myform.institution_location" + rec + ".value";



if (!(evalField(eval(i_location), "", "#no_inst_loc#"))){return false};


</cfif>


<!---only ouput validation for degree field if it is used in this locale--->


<cfif localeVariables.no_degree is not "">


        var degree = "myform.degree" + rec + ".value";

      
if (!(evalField(eval(degree), "", "#no_degree#"))){return false};

    </cfif>


<!---only ouput validation for field of study field if it is used in this locale--->


<cfif localeVariables.no_field is not "">
 

        var field = "myform.field_of_study" + rec + ".value";

      
if (!(evalField(eval(field), "", "#no_field#"))){return false};

    </cfif>


<!---only ouput validation for start date fields if it is used in this locale--->


<cfif localeVariables.no_ed_sd_m is not "">

        var sd_month = "myform.ed_sd" + rec + "_month.options[myform.ed_sd" + rec + "_month.selectedIndex].value";

        var sd_day = "myform.ed_sd" + rec + "_day.value";



var sd_year = "myform.ed_sd" + rec + "_year.value";

        if (!(evalField(eval(sd_month), "#default_month#", "#no_ed_sd_m#"))){return false};

      
if (!(evalField(eval(sd_day), "#default_day#", "#no_ed_sd_d#"))){return false};

      
if (!(evalNum(eval(sd_day), "#num_ed_sd_d#"))){return false};

      
if (!(evalField(eval(sd_year), "#default_year#", "#no_ed_sd_y#"))){return false};

      
if (!(evalNum(eval(sd_year), "#num_ed_sd_y#"))){return false};


</cfif>


<!---only ouput validation for end date fields if it is used in this locale--->


<cfif localeVariables.no_ed_ed_m is not "">




var ed_month = "myform.ed_ed" + rec + "_month.options[myform.ed_ed" + rec + "_month.selectedIndex].value";

        var ed_day = "myform.ed_ed" + rec + "_day.value";

        var ed_year = "myform.ed_ed" + rec + "_year.value";

      
if (!(evalField(eval(ed_month), "#default_month#", "#no_ed_ed_m#"))){return false};

       
if (!(evalField(eval(ed_day), "#default_day#", "#no_ed_ed_d#"))){return false};

      
if (!(evalNum(eval(ed_day), "#num_ed_ed_d#"))){return false};

      
if (!(evalField(eval(ed_year), "#default_year#", "#no_ed_ed_y#"))){return false};

      
if (!(evalNum(eval(ed_year), "#num_ed_ed_y#"))){return false};

    </cfif>

      
return true;

   
}

   
//evaluate all the fields for experience

    function evalExp(myform,rec){



<!---only output validation for the job title field if it is included in this locale--->



<cfif localeVariables.no_exp_job_title is not "">



var job_title = "myform.experience_job_title" + rec + ".value";

        if (!(evalField(eval(job_title), "", "#no_exp_job_title#"))){return false};

      
</cfif>



<!---only output validation for the company name field if it is included in this locale--->



<cfif localeVariables.no_co_name is not "">



var c_name = "myform.company_name" + rec + ".value";

        if (!(evalField(eval(c_name), "", "#no_co_name#"))){return false};

      
</cfif>



<!---only output validation for the company location field if it is included in this locale--->



<cfif localeVariables.no_co_loc is not "">



var c_loc = "myform.company_location" + rec + ".value";

        if (!(evalField(eval(c_loc), "", "#no_co_loc#"))){return false};

      
</cfif>



<!---only output validation for the description field if it is included in this locale--->



<cfif localeVariables.no_description is not "">



var desc = "myform.description" + rec + ".value";



if (!(evalField(eval(desc), "", "#no_description#"))){return false};

      
</cfif>



<!---only output validation for the start date fields if it is included in this locale--->



<cfif localeVariables.no_exp_sd_m is not "">



var sd_month = "myform.exp_sd" + rec + "_month.options[myform.exp_sd" + rec + "_month.selectedIndex].value";

        var sd_day = "myform.exp_sd" + rec + "_day.value";

        var sd_year = "myform.exp_sd" + rec + "_year.value";

        if (!(evalField(eval(sd_month), "#default_month#", "#no_exp_sd_m#"))){return false};

      
if (!(evalField(eval(sd_day), "#default_day#", "#no_exp_sd_d#"))){return false};

      
if (!(evalNum(eval(sd_day), "#num_exp_sd_d#"))){return false};

      
if (!(evalField(eval(sd_year), "#default_year#", "#no_exp_sd_y#"))){return false};

      
if (!(evalNum(eval(sd_year), "#num_exp_sd_y#"))){return false};

      
</cfif>



<!---only output validation for the end date fields if it is included in this locale--->



<cfif localeVariables.no_exp_ed_m is not "">



var ed_month = "myform.exp_ed" + rec + "_month.options[myform.exp_ed" + rec + "_month.selectedIndex].value";

        var ed_day = "myform.exp_ed" + rec + "_day.value";

        var ed_year = "myform.exp_ed" + rec + "_year.value";

      
if (!(evalField(eval(ed_month), "#default_month#", "#no_exp_ed_m#"))){return false};

      
if (!(evalField(eval(ed_day), "#default_day#", "#no_exp_ed_d#"))){return false};

      
if (!(evalNum(eval(ed_day), "#num_exp_ed_d#"))){return false};

      
if (!(evalField(eval(ed_year), "#default_year#", "#no_exp_ed_y#"))){return false};

      
if (!(evalNum(eval(ed_year), "#num_exp_ed_y#"))){return false};

      
</cfif>



return true;

   
}

   
//evaluate all the fields for reference

    function evalRef(myform,rec){


<!---only output validation for reference's given name field if it is used by this locale--->


<cfif localeVariables.no_ref_gname is not "">

    
var g_name = "myform.reference_given_name" + rec + ".value";

        if (!(evalField(eval(g_name), "", "#no_ref_gname#"))){return false};


</cfif>


<!---only output validation for reference's family name field if it is used by this locale--->


<cfif localeVariables.no_ref_fname is not "">



var f_name = "myform.reference_family_name" + rec + ".value";

        if (!(evalField(eval(f_name), "", "#no_ref_fname#"))){return false};


</cfif>


<!---only output validation for reference's title field if it is used by this locale--->


<cfif localeVariables.no_title is not "">



var title = "myform.title" + rec + ".value";



if (!(evalField(eval(title), "", "#no_title#"))){return false};

    </cfif>


<!---only output validation for reference's country code field if it is used by this locale--->


<cfif localeVariables.no_ref_pcc is not "">  




var c_code = "myform.reference_phone_country_code" + rec + ".value";

        if (!(evalField(eval(c_code), "#default_country_code#", "#no_ref_pcc#"))){return false};

      
if (!(evalNum(eval(c_code), "#num_ref_pcc#"))){return false};

    </cfif>


<!---only output validation for reference's area code field if it is used by this locale--->


<cfif localeVariables.no_ref_pac is not "">  




var a_code = "myform.reference_phone_area_code" + rec + ".value";

        if (!(evalField(eval(a_code), "#default_area_code#", "#no_ref_pac#"))){return false};

      
if (!(evalNum(eval(a_code), "#num_ref_pac#"))){return false};

    </cfif>


<!---only output validation for reference's family name field if it is used by this locale--->


<cfif localeVariables.no_ref_phone is not "">  




var phone = "myform.reference_phone_number" + rec + ".value";

        if (!(evalField(eval(phone), "#default_phone#", "#no_ref_phone#"))){return false};

      
if (!(evalNum(eval(phone), "#num_ref_phone#"))){return false};

    </cfif>


<!---only output validation for reference's email field if it is used by this locale--->


<cfif localeVariables.no_ref_email is not "">  




var email = "myform.reference_email" + rec + ".value";

        if (!(evalField(eval(email), "", "#no_ref_email#"))){return false};

    </cfif>


<!---only output validation for reference's relation field if it is used by this locale--->


<cfif localeVariables.no_relation is not "">  




var relation = "myform.relation" + rec + ".value";

      
if (!(evalField(eval(relation), "", "#no_relation#"))){return false};

    </cfif>  




return true;

 
 }


//-->

</cfif>

</script>

</head>

<body>

<table align="center" width="500" border="0">

<tr>

<td class="text" valign="top">

   <img src="logo.gif" width="271" height="118" alt="#alt_logo#" hspace="3" vspace="3">

</td>

</tr>

</table>

<p>

</cfoutput>

<!--end header-->

<cfif isDefined('form.command') and form.command is "submit_resume">

<!---The resume form has been filled out, process it--->

<cftry>

<cfoutput>

<cftransaction action="begin">


<!---Make insert into Resume table--->


<cfquery name="InsertResume" datasource="erica_thesis">



insert into #res_table# values( #res_seq#.nextval, '#description_id#'



<!---add family_name to the query if used in this locale--->



<cfif isDefined("form.res_fname")>




, '#form.res_fname#'



</cfif>



<!---add given_name to the query if used in this locale--->



<cfif isDefined("form.res_gname")>




, '#form.res_gname#'



</cfif>



<!---add middle_initial to the query if used in this locale--->



<cfif isDefined("form.res_mi")>




, '#form.res_mi#'



</cfif>



<!---add date_of_birth to the query if used in this locale--->



<cfif isDefined("form.dob_month")>




<!---since there is a default value we need to check and make sure field isn't set to default--->




<cfif form.dob_month is not localeVariables.default_month and form.dob_day is not localeVariables.default_day and form.dob_year is not localeVariables.default_year>





, '#DateFormat(CreateDate(Evaluate(form.dob_year),Evaluate(form.dob_month),Evaluate(form.dob_year)), 'dd-mmm-yyyy')#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add place_of_birth to the query if used in this locale--->



<cfif isDefined("form.place_of_birth")>




, '#form.place_of_birth#'



</cfif>



<!---add fax_number to the query if used in this locale--->



<cfif isDefined("form.marital_status")>




<cfif form.marital_status is not localeVariables.default_marital>




, '#form.marital_status#'




<cfelse>




, ''




</cfif>



</cfif>



<!---add street_address to the query if used in this locale--->



<cfif isDefined("form.street_address")>




<cfif form.street_address is not localeVariables.default_street>





, '#form.street_address#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add city to the query if used in this locale--->



<cfif isDefined("form.city")>




<cfif form.city is not localeVariables.default_city>





, '#form.city#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add state to the query if used in this locale--->



<cfif isDefined("form.state")>




<cfif form.state is not localeVariables.default_state>





, '#form.state#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add country to the query if used in this locale--->



<cfif isDefined("form.country")>




<cfif form.country is not localeVariables.default_country>





, '#form.country#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add postal_code to the query if used in this locale--->



<cfif isDefined("form.postal_code")>




<cfif form.postal_code is not localeVariables.default_post>





, '#form.postal_code#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add phone_country_code to the query if used in this locale--->



<cfif isDefined("form.resume_phone_country_code")>




<cfif form.resume_phone_country_code is not localeVariables.default_country_code>





, '#form.resume_phone_country_code#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add phone_area_code to the query if used in this locale--->



<cfif isDefined("form.resume_phone_area_code")>




<cfif form.resume_phone_area_code is not localeVariables.default_area_code>





, '#form.resume_phone_area_code#'




<cfelse>




 
, ''




</cfif>



</cfif>



<!---add phone_number to the query if used in this locale--->



<cfif isDefined("form.resume_phone_number")>




<cfif form.resume_phone_number is not localeVariables.default_phone>





, '#form.resume_phone_number#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add fax_country_code to the query if used in this locale--->



<cfif isDefined("form.resume_fax_country_code")>




<cfif form.resume_fax_country_code is not localeVariables.default_country_code>





, '#form.resume_fax_country_code#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add fax_area_code to the query if used in this locale--->



<cfif isDefined("form.resume_fax_area_code")>




<cfif form.resume_fax_area_code is not localeVariables.default_area_code>





, '#form.resume_fax_area_code#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add fax_number to the query if used in this locale--->



<cfif isDefined("form.resume_fax_number")>




<cfif form.resume_fax_number is not localeVariables.default_fax>





, '#form.resume_fax_number#'




<cfelse>





, ''




</cfif>



</cfif>



<!---add email to the query if used in this locale--->



<cfif isDefined("form.resume_email")>




, '#form.resume_email#'



</cfif>



<!---date posted--->



, '#DateFormat(Now(),'dd-mmm-yyyy')#'



<!---add personal_statement to the query if used in this locale--->



<cfif isDefined("form.resume_personal_statement")>




, '#form.resume_personal_statement#'



</cfif>



, '' <!---pad status--->



)


</cfquery>



<!---Make inserts into education table--->


<cfloop index="i" from="1" to="3">



<!---Only do an insert if the instance of Education has been filled out--->



<cfif Evaluate("form.institution_name#i#") is not ''>




<cfquery name="InsertEd#i#" datasource="erica_thesis">





insert into #ed_table# values( #ed_seq#.nextval, #res_seq#.currval 




<!---add institution_name to the query if used in this locale--->




<cfif isDefined("form.institution_name#i#")>





, '#Evaluate("form.institution_name#i#")#'




</cfif>




<!---add institution_location to the query if used in this locale--->




<cfif isDefined("form.institution_location#i#")>





, '#Evaluate("form.institution_location#i#")#'




</cfif>




<!---add ed_sd_day-ed_sd_month-ed_sd_year to the query if used in this locale--->




<cfif isDefined("form.ed_sd#i#_day")>





<cfif Evaluate("form.ed_sd#i#_year") is not localeVariables.default_year and Evaluate("form.ed_sd#i#_month") is not localeVariables.default_month and Evaluate("form.ed_sd#i#_day") is not localeVariables.default_day>






, '#DateFormat(CreateDate(Evaluate("form.ed_sd#i#_year"),Evaluate("form.ed_sd#i#_month"),Evaluate("form.ed_sd#i#_day")),'dd-mmm-yyyy')#'





<cfelse>






, ''





</cfif>




</cfif>




<!---add ed_ed_day-ed_ed_month-ed_ed_year to the query if used in this locale--->




<cfif isDefined("form.ed_ed#i#_day")>





<cfif Evaluate("form.ed_ed#i#_year") is not localeVariables.default_year and Evaluate("form.ed_ed#i#_month") is not localeVariables.default_month and Evaluate("form.ed_ed#i#_day") is not localeVariables.default_day>






, '#DateFormat(CreateDate(Evaluate("form.ed_ed#i#_year"),Evaluate("form.ed_ed#i#_month"),Evaluate("form.ed_ed#i#_day")),'dd-mmm-yyyy')#'





<cfelse>






, ''





</cfif>




</cfif>




<!---add degree to the query if used in this locale--->




<cfif isDefined("form.degree#i#")>





, '#Evaluate("form.degree#i#")#'




</cfif>




<!---add field_of_study to the query if used in this locale--->




<cfif isDefined("form.field_of_study#i#")>





, '#Evaluate("form.field_of_study#i#")#'




</cfif>






)





</cfquery>



</cfif>


</cfloop>


<!---Make inserts into experience table--->


<cfloop index="i" from="1" to="3">



<!---Only do an insert if the instance of Experience has been filled out--->




<cfif Evaluate("form.experience_job_title#i#") is not ''>



<cfquery name="InsertExp#i#" datasource="erica_thesis">




insert into #exp_table# values( #exp_seq#.nextval, #res_seq#.currval




<!---add job_title to the query if used in this locale--->




<cfif isDefined("form.experience_job_title#i#")>





, '#Evaluate("form.experience_job_title#i#")#' 




</cfif>




<!---add company_name to the query if used in this locale--->




<cfif isDefined("form.company_name#i#")> 




 
, '#Evaluate("form.company_name#i#")#' 




</cfif>




<!---add company_location to the query if used in this locale--->




<cfif isDefined("form.company_location#i#")>




 
, '#Evaluate("form.company_location#i#")#'




</cfif>




<!---add exp_sd_day-exp_sd_month-exp_sd_year to the query if used in this locale--->




<cfif isDefined("form.exp_sd#i#_day")>





<cfif Evaluate("form.exp_sd#i#_year") is not localeVariables.default_year and Evaluate("form.exp_sd#i#_month") is not localeVariables.default_month and Evaluate("form.exp_sd#i#_day") is not localeVariables.default_day>






, '#DateFormat(CreateDate(Evaluate("form.exp_sd#i#_year"),Evaluate("form.exp_sd#i#_month"),Evaluate("form.exp_sd#i#_day")),'dd-mmm-yyyy')#'





<cfelse>






, ''





</cfif>




</cfif>




<!---add exp_ed_day-exp_ed_month-exp_ed_year to the query if used in this locale--->




<cfif isDefined("form.exp_ed#i#_day")>




 
<cfif Evaluate("form.exp_ed#i#_year") is not localeVariables.default_year and Evaluate("form.exp_ed#i#_month") is not localeVariables.default_month and Evaluate("form.exp_ed#i#_day") is not localeVariables.default_day>






, '#DateFormat(CreateDate(Evaluate("form.exp_ed#i#_year"),Evaluate("form.exp_ed#i#_month"),Evaluate("form.exp_ed#i#_day")),'dd-mmm-yyyy')#'





<cfelse>






, ''





</cfif>




</cfif>




<!---add degree to the query if used in this locale--->




<cfif isDefined("form.description#i#")> 




  , '#Evaluate("form.description#i#")#'




 </cfif>




  )



</cfquery>



</cfif>


</cfloop>


<!---Make inserts into reference table--->


<cfloop index="i" from="1" to="3">



<!---Only do an insert if the instance of Reference has been filled out--->



<cfif Evaluate("form.reference_given_name#i#") is not ''>



<cfquery name="InsertRef#i#" datasource="erica_thesis">




insert into #ref_table# values(#ref_seq#.nextval, #res_seq#.currval




<!---add reference_family_name to the query if used in this locale--->




<cfif isDefined("form.reference_family_name#i#")>





, '#Evaluate("form.reference_family_name#i#")#'




</cfif>




<!---add reference_given_name to the query if used in this locale--->




<cfif isDefined("form.reference_given_name#i#")>





, '#Evaluate("form.reference_given_name#i#")#'




</cfif>




<!---add title to the query if used in this locale--->




<cfif isDefined("form.title#i#")>





, '#Evaluate("form.title#i#")#'




</cfif>




<!---add reference_phone_country_code to the query if used in this locale--->




<cfif isDefined("form.reference_phone_country_code#i#")>





<cfif Evaluate("form.reference_phone_country_code#i#") is not localeVariables.default_country_code>






, '#Evaluate("form.reference_phone_country_code#i#")#'





<cfelse>






, ''





</cfif>




</cfif>




<!---add reference_phone_area_code to the query if used in this locale--->




<cfif isDefined("form.reference_phone_area_code#i#")>





<cfif Evaluate("form.reference_phone_area_code#i#") is not localeVariables.default_area_code>






, '#Evaluate("form.reference_phone_area_code#i#")#'





<cfelse>






, ''





</cfif>




</cfif>




<!---add reference_phone_country_code to the query if used in this locale--->




<cfif isDefined("form.reference_phone_number#i#")>





<cfif Evaluate("form.reference_phone_number#i#") is not localeVariables.default_phone>






, '#Evaluate("form.reference_phone_number#i#")#'





<cfelse>






, ''





</cfif>




</cfif>




<!---add email to the query if used in this locale--->




<cfif isDefined("form.reference_email#i#")>





, '#Evaluate("form.reference_email#i#")#'




</cfif>




<!---add relation to the query if used in this locale--->




<cfif isDefined("form.relation#i#")>





, '#Evaluate("form.relation#i#")#'




</cfif>




 )



</cfquery>



</cfif>


</cfloop>


<!---Make inserts into resume_skills table--->


<cfloop index="i" from="1" to="10">



<!---Only do an insert if the instance of Resume_Skill has been filled out--->



<cfif Evaluate("form.resume_skill.skill_description#i#") is not ''>




<!---add resume_skill.skill_description to the database--->




<cfquery name="InsertSkill#i#" datasource="erica_thesis">





insert into #res_skill_table# values( #res_skill_seq#.nextval, #res_seq#.currval, '#Evaluate("form.resume_skill.skill_description#i#")#')




</cfquery>



</cfif>


</cfloop>


<!---if the submissions were successful--->


<cfset success = "yes">

</cftransaction>

</cfoutput>

<cfcatch>


<cfoutput>


<TABLE WIDTH="600" ALIGN="center">


<TR><TD VALIGN="top" CLASS="text">


<FONT CLASS="title">#localeVariables.title_error#</FONT>


<P>


<P>


<FONT CLASS="btext">#localeVariables.label_message#</font> <FONT CLASS="text">#CFCATCH.Message#</font><BR>


<FONT CLASS="btext">#localeVariables.label_nativeerror#</font> <FONT CLASS="text">#CFCATCH.NativeErrorCode#</font><BR>


<FONT CLASS="btext">#localeVariables.label_sqlstate#</font> <FONT CLASS="text">#CFCATCH.SQLState#</font><BR>


<FONT CLASS="btext">#localeVariables.label_sqldetail#</font> <FONT CLASS="text">#CFCATCH.Detail#</font><BR>


</TD></TR>


</TABLE>


</cfoutput>


<cfset success = "no">

</cfcatch>

</cftry>

<!---if there was no problem submitting the resume--->

<cfif #success# is "yes">


<cfoutput query="localeVariables">


<TABLE ALIGN="center" WIDTH="500" BORDER="0">


<TR>


<TD VALIGN="top" CLASS="text">


<P>


   
<TABLE ALIGN="center" WIDTH="100%" BORDER="0" CELLPADDING="3">


   
<TR>


   
<TD CLASS="text" VALIGN="top">


      
<FONT CLASS="title">




#title_success#




</FONT>


      
<P>


      
#instructions_success#




<P>



</TD>


   
</TR>


   
</TABLE>


</TD>


</TR>


</TABLE>


</cfoutput>

</cfif>

<cfelse>

<cfoutput query="localeVariables">


<!---Show the screen for filling out the Resume form--->


<FORM NAME="Submit_Resume" METHOD="post" ACTION="#path_app#" onSubmit="return checkFields(this);">


<TABLE ALIGN="center" WIDTH="500" BORDER="0">


<TR>


<TD VALIGN="top" CLASS="text">

   

<FONT CLASS="title">#title_submit#</FONT>

   

<P>

   

<TABLE ALIGN="center" WIDTH="100%" BORDER="0" CELLPADDING="3">


 
<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_position#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

</cfoutput>

<cfoutput query="QueryDescription">

      

#QueryDescription.job_title#

</cfoutput>

<cfoutput query="localeVariables">

   

</TD>

   

</TR>

   

<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_date#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      
<INPUT NAME="resume_date_posted" TYPE="hidden">




#LSDateFormat(today)#

   

</TD>

   

</TR>

   

<TR>

   

<TD VALIGN="top" COLSPAN="2">

     

<HR WIDTH="100%" SIZE="0">

   

</TD>

   

</TR>



<!--Applicant's Name-->


<cfif localeVariables.label_gname is not "">



<TR>



<TD CLASS="btext" VALIGN="top">

      

#label_gname#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="res_gname" SIZE="#size_gname#" TYPE="text" LANG="#language#" MAXLENGTH="50">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_mi is not "">

   

<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_mi#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="res_mi" SIZE="#size_mi#" TYPE="text" LANG="#language#" MAXLENGTH="1">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_fname is not "">

   

<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_fname#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="res_fname" SIZE="#size_fname#" TYPE="text" LANG="#language#" MAXLENGTH="100">

   

</TD>

   

</TR>


</cfif>



<!--Date and Place of Birth-->


<cfif localeVariables.label_dob is not "">




<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_dob#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<SELECT NAME="dob_month" LANG="#language#" SIZE="1">





#my_month_list#

     

</SELECT>

      

<INPUT NAME="dob_day" TYPE="text" VALUE="#default_day#" LANG="#language#" SIZE="#size_day#" MAXLENGTH="2">




<INPUT NAME="dob_year" TYPE="text" VALUE="#default_year#" LANG="#language#" SIZE="#size_year#" MAXLENGTH="4">


    </TD>


    </TR>


</cfif>


<cfif localeVariables.label_place is not "">



    <TR>


   
<TD CLASS="btext" VALIGN="top">


      #label_place#


   
</TD>


   
<TD CLASS="text" VALIGN="top">


      <INPUT NAME="place_of_birth" TYPE="text" MAXLENGTH="75" LANG="#language#" SIZE="#size_place#">


  
</TD>


   
</TR>


</cfif>


<cfif localeVariables.label_marital is not "">


   
<TR>

   
   
<TD CLASS="btext" VALIGN="top">

       

#label_marital# 


   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<SELECT NAME="marital_status" SIZE="1" LANG="#language#">



<cfloop index="i" from="1" to="5" step="1">




<OPTION VALUE="#MaritalValues[i]#">#MaritalLabels[i]#



</cfloop>

      

</SELECT>

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_address is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_address#

   

</TD>

   

<TD CLASS="text" VALIGN="top">




#my_address#

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_phone is not "">


   
<TR>

   

<TD CLASS="btext" VALIGN=TOP>

      

#label_phone#

   

</TD>

   

<TD CLASS="text" VALIGN=TOP>

      

#my_phone#

      
</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_fax is not "">


  
<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_fax#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

#my_fax#

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_email is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_email#

   

</TD>

   

<TD CLASS="text" VALIGN=TOP>

      

<INPUT NAME="resume_email" TYPE="text" LANG="#language#" SIZE="#size_email#" MAXLENGTH="50">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_statement is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_statement#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<TEXTAREA NAME="resume_personal_statement" COLS="25" LANG="#language#"></TEXTAREA>

   

</TD>

   

</TR>


</cfif>



<TR>

   

<TD CLASS="titlebar" VALIGN="top" COLSPAN="2">

     

#title_education#

   

</TD>

   

</TR>

   

<!--Three instances of education are allowed-->


<cfloop index="i" from="1" to="3" step="1">


<cfif localeVariables.label_inst_name is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_inst_name#

   

</TD>

   

<TD CLASS="text" VALIGN=TOP>

      

<INPUT NAME="institution_name#i#" TYPE="text" LANG="#language#" SIZE="#size_inst_name#" MAXLENGTH="100">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_inst_loc is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_inst_loc#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="institution_location#i#" TYPE="text" LANG="#language#" SIZE="#size_inst_loc#" MAXLENGTH="200">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_sd is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_sd#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<SELECT NAME="ed_sd#i#_month" LANG="#language#" SIZE="1">




#my_month_list#




</SELECT>

      

<INPUT NAME="ed_sd#i#_day" TYPE="text" VALUE="#default_day#" LANG="#language#" SIZE="#size_day#" MAXLENGTH="2">

      

<INPUT NAME="ed_sd#i#_year" TYPE="text" VALUE="#default_year#" LANG="#language#" SIZE="#size_year#" MAXLENGTH="4">

   

</TD>

  

</TR>


</cfif>


<cfif localeVariables.label_ed is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_ed#

   

</TD>

   

<TD CLASS="text" VALIGN=TOP>

      

<SELECT NAME="ed_ed#i#_month" LANG="#language#" SIZE="1">




#my_month_list#




</SELECT>




<INPUT NAME="ed_ed#i#_day" TYPE="text" VALUE="#default_day#" LANG="#language#" SIZE="#size_day#" MAXLENGTH="2">

      

<INPUT NAME="ed_ed#i#_year" TYPE="text" VALUE="#default_year#" LANG="#language#" SIZE="#size_year#" MAXLENGTH="4">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_degree is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_degree#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="degree#i#" TYPE="text" LANG="#language#" SIZE="#size_degree#" MAXLENGTH="50">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_field is not "">

   

<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_field#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="field_of_study#i#" TYPE="text" LANG="#language#" SIZE="#size_field#" MAXLENGTH="100">

   

</TD>

   

</TR>


</cfif>


<cfif i is not "3">



<TR>

   

<TD VALIGN="top" COLSPAN="2">

     

<HR WIDTH="100%" SIZE="0">

   

</TD>

   

</TR>


</cfif>


</cfloop>


<!--end education-->



<TR>

   

<TD CLASS="titlebar" VALIGN="top" COLSPAN="2">

      

#title_experience#

   

</TD>

   

</TR>

   

<!--Three instances of experience are allowed-->


<cfloop index="i" from="1" to="3" step="1">


<cfif localeVariables.label_job is not "">



<TR>



<TD CLASS="btext" VALIGN="top">

      

#label_job#

   

</TD>

  

 <TD CLASS="text" VALIGN="top">

      

<INPUT NAME="experience_job_title#i#" TYPE="text" LANG="#language#" SIZE="#size_job#" MAXLENGTH="50">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_co_name is not "">




<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_co_name#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="company_name#i#" TYPE="text" LANG="#language#" SIZE="#size_co_name#" MAXLENGTH="100">

  

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_co_loc is not "">

   

<TR>

  

<TD CLASS="btext" VALIGN="top">

      

#label_co_loc#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="company_location#i#" TYPE="text" LANG="#language#" SIZE="#size_co_loc#" MAXLENGTH="100">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_sd is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_sd#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<SELECT NAME="exp_sd#i#_month" SIZE="1">




#my_month_list#




</SELECT>

      

<INPUT NAME="exp_sd#i#_day" TYPE="text" VALUE="#default_day#" LANG="#language#" SIZE="#size_day#" MAXLENGTH="2">

      

<INPUT NAME="exp_sd#i#_year" TYPE="text" VALUE="#default_year#" LANG="#language#" SIZE="#size_year#" MAXLENGTH="4">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_ed is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_ed#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<SELECT NAME="exp_ed#i#_month" SIZE="1">




#my_month_list#




</SELECT>

      

<INPUT NAME="exp_ed#i#_day" TYPE="text" VALUE="#default_day#" LANG="#language#" SIZE="#size_day#" MAXLENGTH="2">

      

<INPUT NAME="exp_ed#i#_year" TYPE="text" VALUE="#default_year#" LANG="#language#" SIZE="#size_year#" MAXLENGTH="4">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_description is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_description#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<TEXTAREA NAME="description#i#" COLS="25" LANG="#language#"></TEXTAREA>

   

</TD>

   

</TR>


</cfif>


<cfif i is not "3">



<TR>

   

<TD VALIGN="top" COLSPAN="2">

     

<HR WIDTH="100%" SIZE="0">

   

</TD>

   

</TR>


</cfif>


</cfloop>



<TR>

  

<TD CLASS="titlebar" VALIGN="top" COLSPAN="2">

     

#title_reference#

   

</TD>

   

</TR>



<!--Three instances of Reference is allowed-->


<cfloop index="i" from="1" to="3" step="1">


<cfif localeVariables.label_gname is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_gname#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="reference_given_name#i#" TYPE="text" LANG="#language#" SIZE="#size_gname#" MAXLENGTH="50">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_fname is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_fname#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="reference_family_name#i#" TYPE="text" LANG="#language#" SIZE="#size_fname#" MAXLENGTH="75">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_title is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_title#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="title#i#" TYPE="text" LANG="#language#" SIZE="#size_title#" MAXLENGTH="50">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_phone is not "">


<!---format reference phone number--->


<cfset my_ref_phone = localeVariables.format_phone>


<cfset my_ref_phone = Replace(my_ref_phone, "%CC%", "<INPUT NAME='reference_phone_country_code#i#' VALUE='#default_country_code#' TYPE='text' LANG='#language#' SIZE='#size_pcc#' MAXLENGTH='3'>")>


<cfset my_ref_phone = Replace(my_ref_phone, "%AC%", "<INPUT NAME='reference_phone_area_code#i#' VALUE='#default_area_code#' TYPE='text' LANG='#language#' SIZE='#size_pac#' MAXLENGTH='10'>")>


<cfset my_ref_phone = Replace(my_ref_phone, "%P%", "<INPUT NAME='reference_phone_number#i#' VALUE='#default_phone#' TYPE='text' LANG='#language#' SIZE='#size_phone#' MAXLENGTH='20'>")>

   

<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_phone#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

#my_ref_phone#

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_email is not "">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_email#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="reference_email#i#" TYPE="text" LANG="#language#" SIZE="#size_email#" MAXLENGTH="50">

   

</TD>

   

</TR>


</cfif>


<cfif localeVariables.label_relation is not "">

   

<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_relation#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="relation#i#" TYPE="text" LANG="#language#" SIZE="#size_relation#" MAXLENGTH="50">

   

</TD>

   

</TR>


</cfif>


<cfif i is not "3">

   

<TR>

   

<TD VALIGN="top" COLSPAN="2">

     

<HR WIDTH="100%" SIZE="0">

   

</TD>

   

</TR>


</cfif>


</cfloop>



<TR>

   

<TD CLASS="titlebar" VALIGN="top" COLSPAN="2">

     

#title_skills#

   

</TD>

   

</TR>

   

<!--10 instances of resume_skill are allowed-->

   
<cfloop index="i" from="1" to="10" step="1">



<TR>

   

<TD CLASS="btext" VALIGN="top">

      

#label_skill#

   

</TD>

   

<TD CLASS="text" VALIGN="top">

      

<INPUT NAME="resume_skill.skill_description#i#" TYPE="text" LANG="#language#" SIZE="#size_skill#" MAXLENGTH="50">

   

</TD>

   

</TR>

  
<cfif i is not "10">




<TR>

  

<TD VALIGN="top" COLSPAN="2">

     

<HR WIDTH="100%" SIZE="0">

   

</TD>

   

</TR>


</cfif>



</cfloop>



<TR>

   

<TD CLASS="text" COLSPAN="2" ALIGN="center" VALIGN="top">




<!---control variable--->




<INPUT TYPE="hidden" NAME="command" VALUE="submit_resume">

   


<INPUT TYPE="submit" NAME="submit" VALUE="#button_submit#">

   

</TD>

   

</TR>



</TABLE>


</TD>


</TR>


</TABLE>


</FORM>

</cfoutput>

</cfif>

<!--begin footer-->

<cfoutput query="localeVariables">

<p>

<table align="center" width="500" border="0">

<tr>

<td class="footer" valign="top">

   <a href="#link_menu#">#link_text_menu#</a>

   <br>

   #text_copyright#

</td>

</tr>

</table>

</body>

</html>

</cfoutput>

<!--end footer-->

view_resume.cfm

<!---view_resume.cfm--->

<!---Author:  Erica Young--->

<!---Created: 4/2001 as part of my master's thesis--->

<!---this code is only included because two local databases exist in one user space and can't have the same name--->

<cfset locale="German (Standard)">

<cfset oldLocale = setLocale(locale)>

<cfset res_table = "Résumé">

<cfset res_seq = "résumé_id_seq">

<cfset res_skill_table = "Résumé_Skill">

<cfset res_skill_seq = "skill_id_seq">

<cfset des_table = "Description">

<cfset ed_table = "Education">

<cfset ed_seq = "education_id_seq">

<cfset exp_table = "Experience">

<cfset exp_seq = "experience_id_seq">

<cfset ref_table = "Reference">

<cfset ref_seq = "reference_id_seq">

<cfif locale is "German (Standard)">


<cfset res_table = "#res_table#_de">


<cfset res_seq = "résumé_id_de_seq">


<cfset res_skill_table = "#res_skill_table#_de">


<cfset res_skill_seq = "skill_id_de_seq">


<cfset des_table = "#des_table#_de">


<cfset ed_table = "#ed_table#_de">


<cfset ed_seq = "education_id_de_seq">


<cfset exp_table = "#exp_table#_de">


<cfset exp_seq = "experience_id_de_seq">


<cfset ref_table = "#ref_table#_de">


<cfset ref_seq = "reference_id_de_seq">

</cfif>

<!---end code to make up for two local databases in one user space--->

<!---get locale from vr_locale database--->

<cftry>

<cfquery name="localeVariables" datasource="erica_thesis" >


select * from vr_locale where locale = '#locale#'

</cfquery>

<cfcatch>


<cfoutput>


<FONT CLASS="btext">Message:</font> <FONT CLASS="text">#CFCATCH.Message#</font><br>


<FONT CLASS="btext">Native Error Code:</font> <FONT CLASS="text">#CFCATCH.NativeErrorCode#</font><br>


<FONT CLASS="btext">SQLState:</font> <FONT CLASS="text">#CFCATCH.SQLState#</font><br>


<FONT CLASS="btext">Detail:</font> <FONT CLASS="text">#CFCATCH.Detail#</font><br>


</cfoutput>

</cfcatch>

</cftry>

<!---begin header--->

<cfoutput query="localeVariables">

<html>

<head>


<title>#title_app#</title>


<link rel="StyleSheet" href="#path_css#" type="text/css" media="screen">

    <script language="javascript">


<!---print out the proper javascript depending on which screen is being shown--->


<cfif not isDefined('form.command')>



<!---Javascript for Query Screen--->



function checkField(field){


    
if (field == ""){


 


alert ("#no_query#");





return false;


      
}


      
return true;


   
}


</cfif>


//End Javascript


</script> 

</head>

<body>


<table align="center" width="500" border="0">


<tr>


<td class="text" valign="top">

    
<img src="logo.gif" width="271" height="118" alt="#alt_logo#" hspace="3" vspace="3">


</td>


</tr>


</table>


<p>

</cfoutput>

<!---end header--->

<cfif isDefined('form.command') and form.command is "show_one">


<cftry>



<cfquery name="retrieveResume" datasource="erica_thesis">




select * from #res_table# where résumé_id='#form.resume_number#'



</cfquery>



<cfquery name="retrieveDescription" datasource="erica_thesis">




select job_title from #des_table# where description_id='#retrieveResume.description_id#'



</cfquery>



<!---if there was not an error, output the resume--->



<cfoutput query="retrieveResume">



<table align="center" width=500 border=0>



<tr>



<td valign="top" class="text">




<cfset my_title = #localeVariables.title_view_one#>




<cfif isDefined("given_name")>





<cfset my_title = Replace(my_title, "%GN%", "#given_name#")>




<cfelse>





<cfset my_title = Replace(my_title, "%GN%", "")>




</cfif>




<cfif isDefined("middle_initial")>





<cfset my_title = Replace(my_title, "%MI%", "#middle_initial#")>




<cfelse>





<cfset my_title = Replace(my_title, "%MI%", "")>




</cfif>




<cfif isDefined("family_name")>





<cfset my_title = Replace(my_title, "%FN%", "#family_name#")>




<cfelse>





<cfset my_title = Replace(my_title, "%FN%", "")>




</cfif>




<font class="title">#my_title#</font>


   

<p>




<table align="center" width=100% border=0 cellpadding=3>

   


<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_position#

   


</td>

   


<td class="text" valign="top">

      


#retrieveDescription.job_title#

   


</td>

  


</tr>




<tr>

   


<td valign="top" COLSPAN="2">

     


<HR width="100%" SIZE="0">

   


</td>

   


</tr>   

   


<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_date_posted#

   


</td>

   


<td class="text" valign="top">

      


#LSDateFormat("#date_posted#")#

   


</td>

   


</tr>

   

<cfif isDefined("data_of_birth")>




<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_dob#

   


</td>

   


<td class="text" valign="top">

      


#LSDateFormat("#date_of_birth#")#

   


</td>

   


</tr>



</cfif>



<cfif isDefined("place_of_birth")>



   
<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_place#   

   


</td>

   


<td class="text" valign="top")>

      resume.place_of_birth

   


</td>

   


</tr>



</cfif>



<cfif isDefined("marital_status")>

   


<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_marital#

   


</td>

   


<td class="text" valign="top">

      


resume.marital_status

   


</td>

   


</tr>



</cfif>



<cfif isDefined("street_address") or isDefined("city") or isDefined("state") or isDefined("postal_code") or isDefined("country")>




<cfset my_address = #localeVariables.format_address#>




<cfif isDefined("street_address")>





<cfset my_address = Replace(my_address, "%SA%", "#street_address#")>




</cfif>




<cfif isDefined("city")>




<cfset my_address = Replace(my_address, "%CI%", "#city#")>




</cfif>




<cfif isDefined("state")>




<cfset my_address = Replace(my_address, "%S%", "#state#")>




</cfif>




<cfif isDefined("postal_code")>





<cfset my_address = Replace(my_address, "%PC%", "#postal_code#")>




</cfif>




<cfif isDefined("country")>





<cfset my_address = Replace(my_address, "%CO%", "#country#")>




</cfif>




<cfset my_address = Replace(my_address, "%BR%", "<BR>", "ALL")>




<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_address#

   


</td>

   


<td class="text" valign="top">

     


#my_address#

   



</td>

   



</tr>



</cfif>

   

<cfif isDefined("phone_number")>




<cfset my_phone = #localeVariables.format_phone#>




<cfif isDefined("phone_country_code")>





<cfset my_phone = Replace(my_phone, "%CC%", "#phone_country_code#")>




</cfif>




<cfif isDefined("phone_area_code")>




<cfset my_phone = Replace(my_phone, "%AC%", "#phone_area_code#")>




</cfif>




<cfif isDefined("phone_number")>




<cfset my_phone = Replace(my_phone, "%P%", "#phone_number#")>




</cfif>

   


<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_phone#

   


</td>

   


<td class="text" valign="top">

      


#my_phone#

   


</td>

   


</tr>



</cfif>



<cfif isDefined("fax_number")>




<cfset my_fax = #localeVariables.format_fax#>




<cfif isDefined("fax_country_code")>





<cfset my_fax = Replace(my_fax, "%CC%", "#fax_country_code#")>




</cfif>




<cfif isDefined("fax_area_code")>




<cfset my_fax = Replace(my_fax, "%AC%", "#fax_area_code#")>




</cfif>




<cfif isDefined("fax_number")>




<cfset my_fax = Replace(my_fax, "%P%", "#fax_number#")>




</cfif>




<cfset my_fax = Replace(my_fax, "%BR%", "<BR>", "ALL")>




<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_fax#

   


</td>

   


<td class="text" valign="top">

      


#my_fax#

   


</td>

   


</tr>



</cfif>



<cfif isDefined("email")>

   


<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_email#

   


</td>

   


<td class="text" valign="top">

      


#email#

   


</td>

   


</tr>



</cfif>



<cfif isDefined("personal_statement")>

   


<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_statement#

   


</td>

   


<td class="text" valign="top">

      


#personal_statement#

   


</td>

   


</tr>



</cfif>



<!---query the education table--->


</cfoutput>



<cfquery name="retrieveEd" datasource="erica_thesis">




select * from #ed_table# where résumé_id='#form.resume_number#'



</cfquery>


<cfoutput>




<tr>

   


<td class="titlebar" valign="top" COLSPAN=2>

     


#localeVariables.title_education#

   


</td>

   


</tr>

   


<!--repeat the following for every entry in education that matches resume.resume_id-->



<cfloop query="retrieveEd">



<cfif isDefined("institution_name")>




<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_inst_name#

   


</td>

   


<td class="text" valign="top">

      


#institution_name#

   


</td>

   


</tr>



</cfif>



<cfif isDefined("institution_location")>


   

<tr>


   

<td class="btext" valign="top">


      

#localeVariables.label_inst_loc#


  

</td>


  

<td class="text" valign="top">


      

#institution_location#


 

</td>


  

</tr>



</cfif>



<cfif isDefined("start_date")>


  

<tr>


 

<td class="btext" valign="top">


      

#localeVariables.label_sd#


 

</td>


  

<td class="text" valign="top">


     

#LSDateFormat("#start_date#")#


 

</td>


 

</tr>



</cfif>



<cfif isDefined("end_date")>


 

<tr>


 

<td class="btext" valign="top">


      

#localeVariables.label_ed#


 

</td>


  

<td class="text" valign="top">


      

#LSDateFormat("#end_date#")#


 

</td>


 

</tr>



</cfif>



<cfif isDefined("degree_received")>


 

<tr>


 

<td class="btext" valign="top">


      

#localeVariables.label_degree#



 

</td>


 

<td class="text" valign="top">


      

#degree_received#


 

</td>


 

</tr>



</cfif>



<cfif isDefined("field_of_study")>



   
<tr>



    <td class="btext" valign="top">



      
#localeVariables.label_field#



    </td>



    <td class="text" valign="top">



     
#field_of_study#



    </td>



    </tr>



</cfif>



    <tr>



    <td valign="top" COLSPAN=2>



    
<HR width="100%" SIZE="0">



    </td>



    </tr>


   </cfloop>

   <!--end repeat for every entry in education-->


</cfoutput>


<!---retrieve entries from Experience table--->


<cfquery name="retrieveExp" datasource="erica_thesis">




select * from #exp_table# where résumé_id='#form.resume_number#'


</cfquery>


<cfoutput>




<tr>

   


<td class="titlebar" valign="top" COLSPAN=2>

     


#localeVariables.title_experience#

   


</td>

   


</tr>

   


<!--repeat the following for every entry in education that matches resume.resume_id-->



<cfloop query="retrieveExp">



<cfif isDefined("job_title")>




<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_job#

   


</td>

   


<td class="text" valign="top">

      


#job_title#

   


</td>

   


</tr>



</cfif>



<cfif isDefined("company_name")>


   

<tr>


   

<td class="btext" valign="top">


      

#localeVariables.label_co_name#


  

</td>


  

<td class="text" valign="top">


      

#company_name#


 

</td>


  

</tr>



</cfif>



<cfif isDefined("company_location")>


   

<tr>


   

<td class="btext" valign="top">


      

#localeVariables.label_co_loc#


  

</td>


  

<td class="text" valign="top">


      

#company_location#


 

</td>


  

</tr>



</cfif>



<cfif isDefined("start_date")>


  

<tr>


 

<td class="btext" valign="top">


      

#localeVariables.label_sd#


 

</td>


  

<td class="text" valign="top">


     

#LSDateFormat("#start_date#")#


 

</td>


 

</tr>



</cfif>



<cfif isDefined("end_date")>


 

<tr>


 

<td class="btext" valign="top">


      

#localeVariables.label_ed#


 

</td>


  

<td class="text" valign="top">


      

#LSDateFormat("#end_date#")#


 

</td>


 

</tr>



</cfif>



<cfif isDefined("description")>


 

<tr>


 

<td class="btext" valign="top">


      

#localeVariables.label_description#



 

</td>


 

<td class="text" valign="top">


      

#description#


 

</td>


 

</tr>



</cfif>



    <tr>



    <td valign="top" COLSPAN=2>



    
<HR width="100%" SIZE="0">



    </td>



    </tr>


   </cfloop>

   
<!--end repeat for every entry in experience-->


</cfoutput>


<cfquery name="retrieveRef" datasource="erica_thesis">




select * from #ref_table# where résumé_id='#form.resume_number#'


</cfquery>


<cfoutput>




<tr>

   


<td class="titlebar" valign="top" COLSPAN=2>

     


#localeVariables.title_reference#

   


</td>

   


</tr>

   


<!--repeat the following for every entry in reference that matches resume.resume_id-->



<cfloop query="retrieveRef">



<cfif isDefined("family_name") or isDefined("given_name")>




<cfset my_name = #localeVariables.format_name#>




<cfif isDefined("given_name")>





<cfset my_name = Replace(my_name, "%GN%", "#given_name#")>




<cfelse>





<cfset my_name = Replace(my_name, "%GN%", "")>




</cfif>




<cfif isDefined("family_name")>





<cfset my_name = Replace(my_name, "%FN%", "#family_name#")>




<cfelse>





<cfset my_name = Replace(my_name, "%FN%", "")>




</cfif>




<cfif isDefined("title")>





<cfset my_name = Replace(my_name, "%T%", "#title#")>




<cfelse>





<cfset my_name = Replace(my_name, "%T%", "")>




</cfif>




<cfif isDefined("middle_initial")>





<cfset my_name = Replace(my_name, "%MI%", "#middle_initial#")>




<cfelse>





<cfset my_name = Replace(my_name, "%MI%", "")>




</cfif>




<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_name#

   


</td>

   


<td class="text" valign="top">

      


#my_name#

   


</td>

   


</tr>



</cfif>



<cfif isDefined("phone_number")>


   

<cfset my_phone = #localeVariables.format_phone#>




<cfif isDefined("phone_country_code")>





<cfset my_phone = Replace(my_phone, "%CC%", "#phone_country_code#")>




</cfif>




<cfif isDefined("phone_area_code")>




<cfset my_phone = Replace(my_phone, "%AC%", "#phone_area_code#")>




</cfif>




<cfif isDefined("phone_number")>




<cfset my_phone = Replace(my_phone, "%P%", "#phone_number#")>




</cfif>




<tr>


   

<td class="btext" valign="top">


      

#localeVariables.label_phone#


  

</td>


  

<td class="text" valign="top">


      

#my_phone#


 

</td>


  

</tr>



</cfif>



<cfif isDefined("email")>


   

<tr>


   

<td class="btext" valign="top">


      

#localeVariables.label_email#


  

</td>


  

<td class="text" valign="top">


      

#email#


 

</td>


  

</tr>



</cfif>



<cfif isDefined("relation_to_applicant")>


  

<tr>


 

<td class="btext" valign="top">


      

#localeVariables.label_relation#


 

</td>


  

<td class="text" valign="top">


     

#relation_to_applicant#


 

</td>


 

</tr>



</cfif>



    <tr>



    <td valign="top" COLSPAN=2>



    
<HR width="100%" SIZE="0">



    </td>



    </tr>


   </cfloop>

   <!--end repeat for every entry in reference-->


</cfoutput>


<!---retrieve entries from Resume_Skill table--->


<cfquery name="retrieveResSkill" datasource="erica_thesis">




select * from #res_skill_table# where résumé_id='#form.resume_number#'


</cfquery>


<cfoutput>




<tr>

   


<td class="titlebar" valign="top" COLSPAN=2>

     


#localeVariables.title_skills#

   


</td>

   


</tr>

   


<!--repeat the following for every entry in resume_skill that matches resume.resume_id-->



<cfloop query="retrieveResSkill">




<tr>

   


<td class="btext" valign="top">

      


#localeVariables.label_skill#

   


</td>

   


<td class="text" valign="top">

      


#skill_description#

   


</td>

   


</tr>



</cfloop>


</cfoutput>


<cfoutput>





</table>



</td>



</tr>



</table>


</cfoutput>


<cfcatch type="any">



<!---catch any other errors--->


    <cfoutput query="localeVariables">



<font class="title">#title_error#</font>



<FONT CLASS="btext">#label_message#</font> <FONT CLASS="text">#CFCATCH.Message#</font><br>



<FONT CLASS="btext">#label_sqldetail#</font> <FONT CLASS="text">#CFCATCH.Detail#</font><br>


    </cfoutput>


</cfcatch>


</cftry>

<cfelseif isDefined('form.command') and form.command is "process_query">


<!---Search the database. Return a list of possible matching resumes or an error message--->


<cftry>



<cfoutput>



<cfquery name="searchDatabase" datasource="erica_thesis">




select résumé_id, given_name, family_name from #res_table#



</cfquery>



</cfoutput>


<cfoutput query="localeVariables">



<!---output this screen if there was a successful search of the database--->



<table align="center" width="500" border="0">



<tr>



<td class="text" valign="top">

   


<font class="title">#title_results#</font>

   


<P>

   


#instructions_results#

   


<P>




<table align="center" width="100%" border="0">


<cfset loopindex = 1>


<cfloop query="searchDatabase">



<!---loop through this information for each response--->

   


<tr>

   


<td class="titlebar" valign="top" colspan="2">

      


#localeVariables.label_name#

   


</td>

   


</tr>

   


<tr>

  


 <td class="text" valign="top">

      


<cfset my_name = #localeVariables.format_name#>





<cfset my_name = #localeVariables.format_name#>




<cfif isDefined("given_name")>





<cfset my_name = Replace(my_name, "%GN%", "#given_name#")>




<cfelse>





<cfset my_name = Replace(my_name, "%GN%", "")>




</cfif>




<cfif isDefined("family_name")>





<cfset my_name = Replace(my_name, "%FN%", "#family_name#")>




<cfelse>





<cfset my_name = Replace(my_name, "%FN%", "")>




</cfif>




<cfif isDefined("title")>





<cfset my_name = Replace(my_name, "%T%", "#title#")>




<cfelse>





<cfset my_name = Replace(my_name, "%T%", "")>




</cfif>





#my_name#

   


</td>

   


<td class="text" valign="top">

        
<!---pass resume_id--->




<!---add a form and javascript to pass the resume_id of the resume to view--->

      


<form name="cfform_#loopindex#" action="#localeVariables.path_app#" method="post">

                
<input type="hidden" name="resume_number" value="#rIsumI_id#">






<input type="hidden" name="command" value="show_one">






<a href="javascript:document.forms.cfform_#loopindex#.submit()">#localeVariables.link_text_resume#</a>





</form>

  


 </td>




 </tr>




 <cfset loopindex = loopindex + 1>

   
</cfloop>

   


</table>



</td>



</tr>



</table>


 </cfoutput>


<cfcatch type="database">



<!---this one should catch for no resumes matching the query--->



<cfoutput query="localeVariables">



<table align="center" width="500" border="0">



<tr>



<td valign="top" class="text">

   


<font class="title"></font>

   


<P>

   


#response_no_matches#




<P>

   


<A HREF="#path_app#">#instructions_no_matches#</A>



</td>



</tr>



</table>



</cfoutput>


</cfcatch>


<cfcatch type="any">



<!---catch any other errors--->


    <cfoutput query="localeVariables">



<font class="title">#title_error#</font>



<FONT CLASS="btext">#label_message#</font> <FONT CLASS="text">#CFCATCH.Message#</font><br>



<FONT CLASS="btext">#label_nativeerror#</font> <FONT CLASS="text">#CFCATCH.NativeErrorCode#</font><br>



<FONT CLASS="btext">#label_sqlstate#</font> <FONT CLASS="text">#CFCATCH.SQLState#</font><br>



<FONT CLASS="btext">#label_sqldetail#</font> <FONT CLASS="text">#CFCATCH.Detail#</font><br>


    </cfoutput>


</cfcatch>


</cftry>

<cfelse>


<!---output query screen--->


<cfoutput query="localeVariables">


<table align="center" width="500" border="0" CELLPADDING="3">


<tr>


<td class="text" valign="top">


   <font class="title">#title_query#</font>


   <P>


   #instructions_query#


   <P>


   <FORM NAME="query_resume" METHOD="post" ACTION="view_resume.cfm" onsubmit="return checkField(this.query_field.value)">


   <INPUT NAME="query_field" TYPE="text" LANG="#language#" SIZE="#size_query#" MAXLENGTH="10">


   <INPUT NAME="command" TYPE="hidden" VALUE="process_query">


</td>


</tr>


<tr>


<td class="text" valign=TOP>


   <INPUT TYPE="submit" VALUE="#button_submit#">


   </FORM>


</td>


</tr>


</table>


</cfoutput>

</cfif>

<!--begin footer-->

<cfoutput query="localeVariables">

<P>

<table align="center" width="500" border="0">

<tr>

<td class="footer" valign="top">

    <a href="#link_menu#">#link_text_menu#</A>

   <br>

   #text_copyright#

</td>

</tr>

</table>

</body>

</html>

</cfoutput>

<!--end footer-->
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� A primary key consists of a field or fields within a database that can be used to uniquely identify an entry into the database.


� A foreign key consists of a field that holds the value of a primary key in another database table.  It is used to logically link information in one table to information in another table.


� Primary Key.


� Foreign Key.


� Step 1.1 of the Framework as listed in the Framework Summary section.


� Step 1.2.


� Step 1.3.


� See Appendix G.


� Step 2.6.


� Step 2.1.


� See Appendix G.


� Step 2.2.


� VARCHAR2 is used to define strings of varying length and CHAR is used to define strings of a specific length of characters.


� NVARCHAR2 is used to define strings of varying length of national characters and CHAR is used to define a string of a specific length of characters from the national character set.


� Steps 2.3 and 2.4 respectively.


� See Appendix J.


� sr_locale is the locale file for the Submit Résumé application.  Vr_locale is the locale file for the View Résumé application.  See Appendix K for the script used to create these database tables.


� See the Résumé table section of Appendix J for a comparison between my instances of the US and German tables.


� Screen shots of the finished interfaces can be found in Appendix H.


� See Figure 9.
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